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Dear Esteemed Colleagues,

On behalf of the Board of the Biochemical Society of Iran, it is my distinct pleasure and honor to welcome you to
the 9th International and 18th National Congress of Biochemistry and Molecular Biology (ICBMB), jointly hosted by
the Biochemical Society of Iran and Iran University of Medical Sciences in Tehran from October 23 to October 25,
2024. This congress will be held under auspices of the International Federation of Clinical Chemistry and Laboratory
Medicine (IFCC).

This event promises to be a paramount event in the field, fostering collaborative exchanges and showcasing cutting-
edge advancements in the field of Biochemistry and Molecular Biology. Also, in this congress, we will have a special
overview of the latest achievements in the field of clinical chemistry. Our congress aims to provide a dynamic
platform for professors, researchers, practitioners and students to share insights and discuss the challenges. With a
diverse range of keynote speeches, interactive workshops, and scientific sessions, attendees can expect a rich and
enlightening experience. We encourage you to submit your latest research findings and breakthrough innovations
for presentation and publication, contributing to the collective knowledge and driving progress in our field.
Moreover, the congress offers invaluable networking opportunities, allowing you to connect with peers and create
new collaborations.

Your participation and companionship will make this congress more fruitful and we look forward to welcoming you
to this enriching scientific gathering.

Prof. Reza Meshkani
President of the Biochemical Society of Iran
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In the name of God

It gives me great pleasure to announce the 18th National Congress of Biochemistry and the 9th International
Congress of Biochemistry and Molecular Biology, scheduled to take place from October 23 rd to 25 th, 2024, in the
dynamic city of Tehran. This congress presents a unique opportunity for participants to engage in discussions on key
research topics within the field. The Iran University of Medical Sciences is privileged to host this esteemed event,
with invaluable support from the Biochemical Society of Iran and The International Federation of Clinical Chemistry.
The realm of biochemical and laboratory sciences is undergoing rapid transformation propelled by advances in
technology, artificial intelligence, and machine learning. This expansive domain continues to yield profound
discoveries each year. Notably, significant breakthroughs have been achieved in clinical biochemistry, leading to the
development of novel diagnostic strategies and the revision of diagnostic guidelines, thereby profoundly impacting
healthcare outcomes. The congress this year promises a comprehensive and pioneering scientific program, crafted
through fruitful collaboration between basic and clinical scientists. With a primary focus on human health and well-
being, the Congress will feature specialized sessions dedicated to clinical biochemistry, discussions on laboratory-
related sessions, presentations showcasing cutting-edge research in biochemistry and molecular biology, sessions
organized by young biochemists, and a unique symposium orchestrated by the Iranian Society for Trace Element
Research. The program also includes a diverse array of educational workshops and opportunities for industry
presentations highlighting the latest advancements in commercial instrumentation.

| am optimistic that with the help of the chancellor of the Iran University of Medical Sciences, president of the Iran
Biochemical Society, and all the organizers, the conference will offer three days of informative, productive, and
enjoyable discussions. We eagerly anticipate welcoming you to this congress, where you will not only have the
opportunity to delve into the latest discoveries, techniques, and developments in basic and clinical biochemistry but
also take part in the promotion and establishment of the importance of biochemistry in Iran.

Dr. Mitra Nourbakhsh
Scientific Secretary of the Congress
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Big Data Analytics in Laboratory Medicine: Real-World Application in
Reference Interval Harmonization Across Clinical Laboratories

Khosrow Adeli. PhD, FCACB, DABCC, FADLM

Professor and Head, Clinical Biochemistry, and Senior Scientist, Molecular Medicine, The Hospital for Sick Children,
University of Toronto, Toronto, ON, Canada.

Past-President, International Federation of Clinical Chemistry & Laboratory Medicine

Professor Adeli is the Head of Clinical Biochemistry in the Department of Paediatric Laboratory Medicine as well as
a Senior Scientist in the Molecular Medicine Program of the Research Institute at the Hospital for Sick Children. He
is also Vice-Chair of Quality and a Full Professor in the Department of Laboratory Medicine & Pathobiology at the
University of Toronto in Toronto, Canada. He is very well known for his extensive national and international
contributions over the past 30 years to clinical laboratory service, research, and education. Now, as President of the
IFCC, his focus is on continuing the IFCC’s journey towards global leadership in laboratory medicine by directly
impacting healthcare and patient outcomes through efforts such as global newborn screening, directly contributing
to global lab quality, becoming the largest provider of free eLearning, and ultimately continuing to promote the value
of laboratory medicine worldwide.

He served as President of IFCC (2020 - 2023), Past Chair (2013 - 2018) and Vice-Chair (2006 - 2012) of IFCC
Communications & Publications Division.

Harmonization in laboratory medicine from specimen collection to result reporting is critical to ensure consistent
and accurate clinical decision-making. Harmonized or common Rls refer to using one interpretative recommendation
for an analyte across several laboratories, regardless of analytical assay or patient population. Harmonized or
common RlIs should therefore only be considered for assays that demonstrate minimal bias across considered
methodologies. Several national surveys have reported wide variation in reference intervals across healthcare
centres in certain regions, even those using the same analytical platform for test measurement. There is a high risk
of inappropriate test result interpretation when reference intervals are not appropriately harmonized. The Canadian
Society for Clinical Chemistry (CSCC) Working Group on Reference Interval Harmonization was established in 2015
to develop evidence-based harmonized/common reference intervals (hRIs) and support their implementation in
laboratories across Canada. Harnessing the power of big data, laboratory results were collected across populations
and testing platforms to derive common adult Rls for 16 biochemical markers. A novel comprehensive approach was
established, including: (1) analysis of big data from community laboratories across Canada; (2) statistical evaluation
of age, sex, and analytical differences; (3) derivation of hRIs using the refineR method; and (4) verification of
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proposed hRls across nine laboratories with different instrumentation using serum and plasma samples collected
from healthy Canadian adults. Harmonized RlIs were calculated for all assays using the refineR method, except free
thyroxine. Derived hRIs met proposed verification criterion across nine laboratories and five manufacturers for
alkaline phosphatase, albumin (BCG), chloride, LDH, magnesium, phosphate, potassium (serum), total protein
(serum). Further investigation is needed for select analytes due to lower verification in one or more laboratory
(albumin (BCP), calcium, total CO2, total bilirubin, sodium) or concern regarding too wide hRIs (alanine
aminotransferase, creatinine, TSH). In this presentation, we will discuss the work completed by the Working Group
on Reference Interval Harmonization in Canada, challenges encountered, and future plans to support
implementation.
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IFCC's Global Leadership in Clinical Laboratory Standardization and
Harmonization

Khosrow Adeli. PhD, FCACB, DABCC, FADLM

Professor and Head, Clinical Biochemistry, and Senior Scientist, Molecular Medicine, The Hospital for Sick Children,
University of Toronto, Toronto, ON, Canada

Past-President, International Federation of Clinical Chemistry & Laboratory Medicine

The International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) plays a pivotal role in advancing
global leadership in clinical laboratory standardization and harmonization. With a mission to enhance the scientific
and clinical practice of clinical chemistry and laboratory medicine, the IFCC is committed to establishing universally
accepted standards that ensure accuracy, reliability, and comparability of laboratory results worldwide. Through its
extensive network of national societies, scientific divisions, and working groups, the IFCC drives initiatives that focus
on the development and implementation of reference measurement procedures, calibration materials, and
guidelines. These efforts are critical in reducing variability in laboratory measurements, which is essential for patient
safety, diagnosis, treatment, and monitoring of diseases.

A cornerstone of IFCC's leadership is its collaboration with international organizations such as the World Health
Organization (WHO) and the International Organization for Standardization (ISO). These partnerships strengthen
global efforts to harmonize laboratory practices, promoting the adoption of best practices across diverse healthcare
settings.

Moreover, the IFCC actively supports education and training initiatives to ensure that laboratory professionals are
equipped with the latest knowledge and skills necessary to implement standardized practices. Through conferences,
workshops, and publications, the IFCC disseminates valuable information that fosters a global culture of quality and
excellence in laboratory medicine.

Overall, the IFCC's global leadership in standardization and harmonization is instrumental in improving patient
outcomes by ensuring consistent and reliable laboratory testing worldwide.

13
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Global Horizons in Newborn Screening: Bridging Gaps and Developing
Synergies for Universal Health Advancements across Regions

Aysha Habib Khan

Haiderali R Charania Professor, Consultant Chemical Pathologist, Department of Pathology & Laboratory Medicine,
Aga Khan University, Karachi, Pakistan

Prof Aysha Habib Khan is Haiderali R Charania Professor of Chemical Pathology at Aga Khan University. She is
founding head of biochemical genetics lab and chair of newborn screening committee at AKU and Vice President
Pakistan Society of Chemical Pathology. She Co- Chair the IFCC/ISNS global taskforce of newborn screening
committee and serves as treasurer and executive council member of international society of newborn screening and
Academic Council member representing Pakistan in Society of Study of Inborn Errors of Metabolism (SSIEM).

Newborn screening (NBS) is critical in early detection and management of treatable childhood non-communicable
diseases (NCDs). While high-income countries have well-established NBS programs, low and middle-income
countries (LMICs) still face challenges in universally screening all newborns, leading to preventable adverse
outcomes. Significant global disparities exist in NBS policies, largely due to variations in healthcare infrastructure
and strategic priorities.

To address these gaps and enhance global health equity, the International Federation of Clinical Chemistry (IFCC)
and the International Society for Neonatal Screening (ISNS) have established a task force aimed at supporting the
development of NBS programs in resource-limited settings. This task force has facilitated networking among local
advocates, health policymakers, and engaging experts from high-income countries to guide the implementation of
NBS programs in LMICs. A needs assessment survey conducted in 2021, with responses from 84 countries,
highlighted the existing NBS activities and identified congenital hypothyroidism, phenylketonuria, congenital adrenal
hyperplasia, and cystic fibrosis as the most commonly screened disorders.

Key successes of the task force include legislative advancements in the Dominican Republic and the development of
a national action plan for NBS in South Africa, and many other countries including Indonesia, Kazakhstan etc. The
task force has also emphasized the importance of multidisciplinary engagement, infrastructure development, and
improving access to treatment.

To further support NBS efforts, ISNS is developing an interactive world map that visualizes global NBS coverage,
promoting best practices, and encouraging collaboration among stakeholders. This tool aims to enhance newborn
healthcare access, support public health initiatives, and improve infant health outcomes globally. Through these
initiatives, the global community is making strides towards achieving universal NBS and advancing the United
Nations Sustainable Development Goals by 2030.

14
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The role of newborn screening in the early detection of rare disorders:
doing good and avoiding harm

James R Bonham, Sheffield Children’s Hospital, S10 2TH, UK

Dr. Bonham is currently the National Laboratory Lead for the Newborn Screening Blood Spot Program in the United
Kingdom on behalf of Public Health England. He is also president of the International Society for Neonatal Screening,
which includes more than 500 members in 40 countries. In 2012, he led a study to introduce additional inherited
metabolic disorders into the national newborn screening program in the UK. Four of these were incorporated as part
of the program in England and Wales, starting in 2015. He has interests in the organization, quality, and effectiveness
of newborn screening and how this might be optimized and extended to benefit patients and families in the UK and
Europe, and more recently to low- and middle-income countries as part of the Task Force on Global Newborn
Screening. His efforts in these areas were generously recognized by the award of an MBE in 2020.

In 1963, Dr Robert Guthrie helped introduce newborn screening for phenylketonuria in the USA. Since that time
more than 60,000 children have benefitted from this life changing intervention. Of course, it did not end with PKU
but in subsequent years other disorders were added.

A breakthrough came in the mid-1990s due to the work of Millington and Chace who described a method using
MS/MS capable of detecting up to 50 additional conditions. To date around 500,000 babies have benefitted from
rapid and effective asymptomatic treatment.

Despite these successes, newborn screening can cause harm as well as benefit. Approximately 400,000 families
may have received a false positive result with increased parental anxiety and increased vigilance during childhood.
In addition, uncertainty for the parents of asymptomatic children with a mild form of the disease is not uncommon
and requires great care to avoid overtreatment.

Alongside these benefits and challenges, genomic screening has now become a reality, at least as part of pilot studies
and research. This brings opportunities to include conditions where no biochemical marker is available. It does
though pose ethical and practical issues.

The key messages will include the imperative to consider newborn screening as a program and not just a test. The
need for clear case definitions and a means to assess the long-term outcome before screening begins. The
importance of improving the positive predictive value of screening by the use of second tier tests and other means.
When considering the introduction of genomic testing we will emphasize the importance of protecting the
reputation of screening and the need to use genomics, proteomics and metabolomics as complimentary techniques.

15
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The role of Laboratory Professionals in managing Al applications in
the routine laboratory

Sergio Bernardini, (MD, PhD), is a full professor of Clinical Biochemistry and Clinical Molecular Biology at the
Department of Internal Medicine of The University of Rome Tor Vergata, and the head physician of the Clinical
Molecular Biology Unit at the Tor Vergata University Hospital.

He received his degree in Medicine in 1986 and the PhD in Paediatric Sciences in 1995. He has specialized in
Paediatrics (1990) and in Clinical Chemistry and Biochemistry (1998).

2018-2019: President of the Italian Society of Clinical Biochemistry and Clinical Molecular Biology (SIBioC)
2012-2017: Secretary of the International Federation Clinical Chemistry and Laboratory Medicine (IFCC)

The Total Testing Process is changing too because some Digital Assistants start to be implemented in the pre-
preanalytical phase (Intelligent ordering system), in the pre-analytical phase (Intelligent manager) and in the post-
analytical Phase (Intelligent Interpreting and reporting system).

Artificial Intelligence raised many concerns from humanists but, at least to date, there is nothing really artificial and
then we prefer talk about “Augmented Intelligence” because any process has still its roots in human work. Al is the
science of making machines do things that would require intelligence if done by human.

Indeed, human and machine intelligence can interact in a continuum from assisted intelligence, to augmented
intelligence and finally autonomous artificial intelligence also called strong, broad or general, but this kind of
intelligence is very far from being real.

In 1989 the term “Machine learning” was introduced to apply statistical methods in extracting information,
knowledge, useful patterns, actionable insights from large amounts of data (data set) usually to solve a specific
problem. Then ML was applied in Health Care where a big amount of Data is produced from clinical notes, images
(X-ray, CT, MRI...), clinical laboratory results, pathology images and reports, medication, genome and family history
and, in the next future, omics patterns report. Then, these clinical Data are usually merged with other Data obtained
from Recommendations, Guidelines, Best Practice, Current Research, Ongoing clinical trials, new drugs Discovery
and Doctors experiences.

The application of augmented Intelligence tools in Medicine is growing very fast because it can be useful to face new
evolutions in the health care Systems all over the world: increase in request for care and life expectancy, multi-
chronicity, patient’s empowering, reduced time with Doctors, Limits in governments investments for Health Care
and Increased expenses out pocket.

Recently also Laboratory Medicine start to implement Augmented Intelligence tools in Hematology, Autoimmunity,
Mass Spectrometry and Cancer diagnosis.
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Artificial intelligence in laboratory medicine: challenges and
opportunities

Mario Plebani

President, European Federation of Clinical Chemistry and Laboratory Medicine

Full Professor of Clinical Biochemistry and Clinical Molecular Biology

Chief Department of Laboratory Medicine, University Hospital —University of Padova, Italy

Dr. Plebani is professor of clinical biochemistry and clinical molecular biology at the University of Padova School of
medicine and chief of the department of laboratory medicine at the University Hospital of Padova in Italy. He served
as president of the International Society of Enzymology for four years, president of the Italian Society of Clinical
Biochemistry and Molecular Clinical Biology for five years, and president of the Federation of Italian Societies of
Laboratory Medicine for three years. Dr. Plebani is editor-in-chief of Clinical Chemistry and Laboratory Medicine and
co-editor-in-chief of Diagnosis.

Laboratory medicine is a constantly progressing field with novel tests and techniques being developed and
incorporated into the repertoire of clinical laboratories at an astonishing rate. As a central part of the healthcare
system, clinical laboratories have been coping with incremental improvements in informatics for decades, and have
been pioneers in digitization and computer-assisted tools as software. This fact, in addition to the central role of
clinical laboratories in patient healthcare, highlights the importance of improving timely and accurate diagnosis and
patient care through Artificial Intelligence (Al). As a result, the laboratory medical profession may now be facing a
big transformation due to disruptive technologies, namely digitalization, Big Data, Al and machine learning (ML). In
particular, the adoption of Al tools seems to receive increasing interest in improving the pre-analytical phase -namely
appropriateness in test request- and the post-analytical phase (laboratory report). In addition, Al tools have been
found to potentially reduce errors in the total testing process, thus improving quality and patient safety. The
potential application of Al and ML models to laboratory data could be relevant, but to manage the change and
uncover additional benefits to patient care, there is an urgent need to adapt expertise within laboratories and to
improve the cooperation between laboratories and Al experts. Current challenges in the right adoption of Ai in
laboratory medicine require many efforts, including: a) Guidelines for the development and regulation of Al models
for clinical laboratories must be further implemented and improved; 2) willingness to change existing clinical
structures and attitudes toward this new technology, and thus there is a need to educate a variety of stakeholders;
3) selection of the most appropriate model for patients, namely those with more complex conditions; 4) Focus on
validating the clinical validity and generalizability of Al models. In addition, clinical laboratories must ensure that
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laboratory data are accurate and reliable to avoid the risk of sophisticated systems such as ML and Al using
inaccurate results which in turn can lead to inaccurate and potentially harmful information. This concept has been
well summarized in the mantra “garbage in, garbage out”.

References

Padoan A, Plebani M. Artificial intelligence: is it the right time for clinical laboratories? Clin Chem Lab Med.
2022;60(12):1859-1861.

Padoan A, Plebani M. Flowing through laboratory clinical data: the role of artificial intelligence and big data. Clin
Chem Lab Med. 2022;60(12):1875-1880.

Plebani M. ChatGPT: Angel or Demond? Critical thinking is still needed. Clin Chem Lab Med. 2023;61(7):1131-1132.
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Induction of multiple mechanisms of programmed cell death by
natural products

Thomas Efferth

Department of Pharmaceutical Biology, Institute of Pharmaceutical and Biomedical Sciences, Johannes Gutenberg
University, Staudinger Weg 5, 55128 Mainz, Germany

Correspondence: Thomas Efferth (e-mail address: efferth@uni-mainz.de)

Professor Dr. Prof. h. c. mult. Thomas Efferth is Director of the Institute of Pharmaceutical and Biomedical Sciences
and chair of the Department of Pharmaceutical Biology, Johannes Gutenberg University, Mainz, Germany. He is
biologist by training (Technical University of Darmstadt, Germany). Ph.D.thesis: German Cancer Research Center
(DKFZ), Heidelberg, Germany (1990).

Awards: Prize of the Southwest German Association for Medicine (1991), Willmar-Schwabe-Award of the German
Society for Medicinal Plant Research (2006), citizen medal of the City of Heidelberg, Germany (2008), CESAR Award
for Translational Oncology (2011), SCENTEDdrop Award on medicinal and fragrant herbs (2015), Qihuang
International Award of the Chinese Association of Chinese Medicine (2017), SFE Outstanding International
Ethnopharmacologist Award (2021). High Impact Paper Award of the journal Engineering (Chinese Academy of
Engineering; 2021)

He is a member of the Academia Europaea and of the World Academy of Sciences. In 2020 (and update in 2022), he
was ranked in the Stanford University Citation Ranking among the top 2% of all scientists and scientific disciplines
(https://data.mendeley.com/datasets/btchxktzyw/2).

Furthermore, he holds five honorary professorships and is visiting professor (“professional visitor”) .at the McLean
Hospital, Harvard Medical School, Boston, MA, USA.

Thomas Efferth published 850+ PubMed-listed papers in peer-reviewed journals in the field of cancer research,
pharmacology, and natural products (Hirsch-factor: 115; citation rate: 67,000; acc. to Google Scholar) and a textbook
on ‘Molecular Pharmacology and Toxicology’ (Springer Publisher). He is editor-in-chief of “Phytomedicine” and
“Phytomedicine Plus” as well as associate editor of several other pharmaceutical journals and scientific advisory
board member of several organizations.

Eighteen of his former lab members were promoted to leading academic positions (full professors,
associate/assistant professors).

The focus of Efferth's research is on the pharmacology of cancer and viral infections, molecular and cell biology,
systems biology and bioinformatics.
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Programmed cell death (PCD) is a complex machinery of diverse molecular mechanisms that finally decide on a cell’s
fate. After the epoch-making discovery of apoptosis as a genetically driven mode how cells die by Kerr and colleagues
in the year 1972 (1), apoptosis research dominated many fields of biomedicine for decades. PCD represents a critical
process to maintain homeostasis in healthy organisms. On the other side, PCD is involved in a plethora of
pathophysiological processes. During this time, it became clear that other modes of PCD independent of apoptosis
exist (2), and research on non-apoptotic cell death came into the focus worldwide. Due to the complexity, different
classifications and nomenclatures, there is some confusion on cell death determination. In this presentation, we
introduce the hallmarks of different cell death modes and describe a classification system with the categories
programmed versus on-programmed cell death as well as apoptotic versus non-apoptotic cell death. Recently, non-
apoptotic forms of PCD became hot topics in biomedical research, including vacuole-presenting cell death
(autophagy, entosis, methuosis, and paraptosis), mitochondrial-dependent cell death (mitoptosis, partanathos),
transition metal-dependent cell death (ferroptosis, cuproptosis), immune-reactive cell death (pyroptosis,
NEToptosis, immunogenic cell death), and others (necroptosis, calcioptosis) (3-6). Like synthetic drugs, natural
products and herbal mixtures also induce diverse modes of PCD. We give an overview with emphasis to herbal
mixtures from traditional Chinese medicine (TCM). Herbal medicine is known to maintain the balance in the body
and prevent diseases and also to treat diseases, if this body balance got lost. The influence of TCM on PCD represents
an important role in this context (7).
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Diagnosing resistance to adrenal steroids: Overcoming clinical
obstacles

Mona Nourbakhsh
Assistant professor of pediatric endocrinology, Aliasghar Children Hospital, School of Medicine, Iran University of
Medical Sciences.

Primary adrenal insufficiency occurs when the adrenal gland is unable to produce adequate glucocorticoid and/or
mineral corticoid hormones. High or low levels of androgenic hormones may also be present. Primary adrenal
insufficiency can have multiple causes. Familial glucocorticoid resistance and familial glucocorticoid deficiency (FGD)
are two uncommon hereditary causes of primary adrenal insufficiencies.

FGD Type 1 occurs because of the mutations in the gene that encodes the adrenocorticotropic hormone (ACTH)
receptor (MC2R), a hormone that stimulates cortisol production, so the adrenal will not be able to respond to ACTH.
The disease is characterized by isolated glucocorticoid deficiency and patients therefore exhibit low or often
undetectable serum cortisol with high plasma ACTH levels.

FGD Type 2 is often due to mutations in the gene encoding the steroidogenic factor 1 (SF-1) or other transcription
factors involved in adrenal gland development and function. Resistant Forms of Glucocorticoid Deficiency
are generally a result of receptor resistance with adequate levels of glucocorticoids in the blood, the body’s tissues
may not respond to cortisol or enzyme resistance which defects in enzymes involved in the metabolism or action of
glucocorticoids might lead to reduced effectiveness of these hormones. Hyperpigmentation, hypoglycemia, seizures,
and low blood pressure are the disease's clinical manifestations. If untreated, the disease may be fatal, and recurring
hypoglycemia can cause learning disabilities as well as other neurological consequences over time. The course of
treatment frequently needs high dose glucocorticoid replacement. Careful monitoring of growth and clinical status
is crucial, and the dose must be modified based on clinical response.

Keywords: Adrenal steroids, Familial glucocorticoid resistance
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Alterations of gonadal hormone levels through sexual development

Mehdi Vafadar
Assistant professor of pediatric endocrinology, Aliasghar Children Hospital, School of Medicine, Iran University of
Medical Sciences.

Gonadal hormones are produced by the human gonads. These hormones are divided into two major groups: steroid
hormones, particularly testosterone, estradiol, and progesterone, and peptide hormones, especially activin/inhibin
and AMH. Both groups play distinct roles in human physiology and exert their effects within the gonads and beyond.
Testosterone is the primary androgen and plays a critical role in the development of primary and secondary male
sex characteristics, as well as in spermatogenesis.

Estradiol and progesterone are the main female hormones responsible for the development of secondary sex
characteristics and reproductive functions. From fetal life to adulthood, the circulating levels of these hormones and
peptides fluctuate. In early fetal life, testicular hormones drive the masculinization of the genitalia. During the first
3-6 months after birth (also known as 'mini-puberty'), gonadotropin and gonadal endocrine functions remain active.
During the remainder of infancy and childhood, gonadotropins and gonadal hormones become dormant, though
some hormones continue to be secreted by the gonads. Puberty marks the end of childhood and is characterized by
fluctuating reproductive hormones that drive physiological and psychological changes, leading to sexual maturation
and fertility. This presentation will focus on the types of gonadal hormones and peptides, as well as their roles and
changes during sexual development.

Keywords: Sexual development, gonadal hormones
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Apparent Mineralocorticoid Excess; From Discovery to Treatment

Maryam Razzaghy Azar
Professor of Pediatric Endocrinology, Iran University of Medical Sciences, Tehran, Iran.

Apparent mineralocorticoid excess (AME) is a rare autosomal recessive disorder caused by mutations in the 11B-
hydroxysteroid dehydrogenase type 2 gene (HSD11B2), leading to a deficiency of the HSD11B2 enzyme. While the
disorder was first identified in 1977, the mutation responsible for the enzyme deficiency was not known, until the
first mutation was discovered in our patients in 1995 through our collaboration with Prof. Maria I. New. Since then,
approximately 40 causative mutations have been identified. HSD11B2, part of the short-chain alcohol
dehydrogenase family, catalyzes the NAD+-dependent dehydrogenation of cortisol. In the kidneys, this enzyme
converts cortisol into its inactive form, cortisone, protecting the mineralocorticoid receptor from cortisol's effects,
despite the receptor having an equal affinity for cortisol and aldosterone in vitro, and cortisol being present in the
bloodstream at much higher levels. Without HSD11B2, excess cortisol activates the mineralocorticoid receptor,
resulting in hypertension without elevated aldosterone or renin levels.

Patients with AME exhibit low birth weight, failure to thrive, low-renin hypertension, and hypokalemia. The impaired
conversion of cortisol to cortisone results in a characteristic elevation in the urinary ratio of tetrahydrocortisol (THF)
plus allo-THF to tetrahydrocortisone (THE), [(THF+alloTHF)/THE].

Hypertension is a key clinical feature in this disorder; thus, early organ damage affecting the kidneys, nervous system,
muscles, heart, and eyes may occur due to chronically elevated blood pressure, metabolic alkalosis, and severe
hypokalemia, potentially leading to renal failure.

Our Patients were effectively treated with Spironolactone, a potent antagonist of the mineralocorticoid receptor,
which normalized potassium levels. In some cases, antihypertensive medications like furosemide and captopril were
also required to control blood pressure. Treatment resulted in catch-up growth, and long-term follow-up
demonstrated it to be successful in the management of the patients.

Keywords: Apparent mineralocorticoid excess, 11B-hydroxysteroid dehydrogenase type 2
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Challenges of sex determination in disorders of sex development

Davoud Amirkashani
Assistant professor of pediatric endocrinology, Aliasghar Children Hospital, School of Medicine, Iran University of
Medical Sciences

Sex determination in humans involves the interaction of molecular structures, chromosomes during egg formation,
transcription factors, and hormones. Any disruption or confusion in these factors can undoubtedly lead to significant
challenges in accurately determining gender. Additionally, the treatment team, which may include a pediatric
endocrinologist, surgeon, psychiatrist, and forensic medicine specialist, must also consider other factors such as
religious beliefs, misinformation, and incorrect advice from those around the patient, making the process of
determining a person’s identity even more complex.

In Iran, where schools are segregated by gender, individuals experiencing gender confusion may not have the
opportunity to make fully informed decisions, unlike in many Western countries. It is crucial that the individual's
gender and name are largely determined before starting school. | would like to share an interesting case that | hope
will be helpful in deciphering the intricate clinical and paraclinical features in these disorders.

Keywords: heme oxygenase-1, calorie restriction, thioredoxin, quercetin,
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Applications of Artificial Intelligence in Molecular Diagnostics and
Genomics

Saeed Reza Ghaffari. MD MSc PhD
Avicenna Infertility and Recurrent Abortion Treatment Center

Artificial Intelligence (Al) is revolutionizing molecular diagnostics and genomics by enhancing accuracy, efficiency,
and personalization in disease detection and treatment. Key applications of Al include the followings:

1. Genomic Data Analysis: Al processes large genomic datasets to identify genetic variants associated with
diseases. This application leads to early diagnosis and personalized plans for treatment and management.

2. Image-Based Diagnostics: Al-powered imaging techniques improve the interpretation of molecular
imaging, such as morphologic diagnosis and of genetic disorders at chromosomal, cellular and even clinical
levels. These techniques enhance image reconstruction, segmentation, and denoising, leading to more
precise diagnostics.

3. Predictive Analytics: Al models predict disease progression and patient outcomes by analyzing historical
and real-time data which is vital for managing chronic diseases and tailoring interventions.

4. Automated Workflows: Al also automates routine tasks in molecular diagnostics, such as sample processing
and data entry, reducing human error and increasing throughput.

5. Natural Language Processing (NLP): NLP algorithms extract meaningful information from electronic health
records (EHRs), leading to the identification of disease patterns and patient stratification.

Challenges, limitations and Future Directions:
Despite its potential, Al in molecular diagnostics faces challenges which include data privacy concerns, the need for
large annotated datasets, and the integration of Al systems into currently active clinical workflows.

Keywords: Artificial Intelligence, Molecular Diagnostics, Genomics
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Biochemical Parameters in Infertility

Simin Zafardoust. M.D.

Assistant Professor of Obstetrics and Gynecology, Reproductive Biotechnology Research Center
Iranian Academic Center for Education, Culture and Research

Specialist in Infertility and Reproductive medicine

Infertility is defined as the failure to achieve a clinical pregnancy after 12 months or more of regular, unprotected
sexual intercourse. Infertility is a common medical condition that affects up to 15% of couples and affects
approximately 186 million people worldwide. It has been raised as a reproductive health problem all over the
world. Based on the other studies the prevalence of infertility in different regions of the world is different, and its
prevalence in Iran is higher than the global average.

Diagnostic evaluation of infertility is crucial to achieving improvements in targeted prevention and treatment
outcomes. Routine measurement of biochemical parameters reflecting thyroid dysfunction, immunological
disorders, autoimmune mechanisms, insulin resistance and malabsorption of selected micro- and macronutrients
are required to assess infertility. Hypothyroidism may cause menstrual disturbances, infertility as well as heighten
the risk of miscarriage by causing an increase in thyrotropin-releasing hormone levels (TRH).

Immunological infertility is diagnosed in cases of spontaneous production of antibodies which interact with antigens
occurring on either male or female gametocytes. Therefore, routine measurements of biochemical parameters are
required in diagnosis and treatment of infertile couples.

Keywords: Biochemical Parameters, Infertility, Iran
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The role of molecular and biochemical biomarkers in infertility
practice

Mohammad Reza Sadeghi
Reproductive Biotechnology Research Center, Avicenna Research Institute, ACECR, Tehran, Iran.

Infertility is a global public health problem with a huge impact on individuals, families, societies and countries
worldwide, which affects about 15% of couples at reproductive age. Basically, Human reproduction is a complex
biological process with low-efficiency, so therapeutic interventions become necessary due to Failure following one
year of continuous efforts to conceive. Identification the causes of infertility and treatment options are very complex,
time consuming, strenuous, expensive and frustrating. According to current evidences, the role of male and female
is the same in occurrence of infertility. Diagnosis and treatment of infertility is performed using functional
biomarkers of the reproduction system in men and women, whose numbers and their efficiency have been improved
over time. in spite of development in our knowledge and data on fertility process and infertility diagnosis, it is still
unknown the causes of infertility in about 20 to 25% of infertile couples, despite their normal fertility parameters
and continuous efforts to conceive. The problems of couples with unexplained infertility is not obvious with available
tools, techniques and biomarkers, so we need more accurate tools and newer biomarkers. the success rate of
assisted fertility treatments is relatively low, which is due to lack of knowledge on molecular details of critical
reproduction processes such as spermatogenesis, oogenesis, sperm and oocyte selection, fertilization and early
development of the embryo, implantation, early abortion and many other obscure. Therefore, the identification of
new biomarkers for the above processes is an inevitable necessity for success in diagnosis and treatment of
infertility. the high throughput techniques are powerful tools for identification of new biomarkers. Currently, the
discovery of new biomarkers has gone beyond the genome and protein level, current research has expanded to the
transcriptome, metabolome, glycome, epigenome and thousands or even millions of other cellular compounds and
products. After identifying a new biomarker, its characteristics should be evaluated in terms of sensitivity, specificity,
changes in health and disease, easy and cheap tracing and measurement, its value in prognosis, diagnosis, treatment,
follow-up and recurrence of the disease in order to obtain the necessary approval for using in the clinic and
treatment of infertile patients.

Keywords: Biochemical biomarkers, Infertility, Molecular biomarkers
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The Role of the Urologist in a Reproductive Endocrinology and
Infertility Practice

Naser Amirjannati
Reproductive Biotechnology Research Center, Avicenna Research Institute, ACECR, Tehran, Iran.

Endocrinopathies are uncommon etiologies of male factor infertility but the hormonal assessment is a vital
component of male fertility evaluation as endocrine disorders are markedly reversible causatives of male infertility.
Precise hormonal regulations are prerequisites to maintain normal male fertility parameters. The core male
reproductive event, spermatogenesis, entails adequate testosterone concentration, which is produced via
steroidogenesis in the Leydig cells. Physiological levels of both the gonadotropins are needed to achieve normal
testicular functions. The hypothalamus-derived gonadotropin-releasing hormone (GnRH) is considered the supreme
inducer of the gonadotropins and thereby the subsequent endocrine reproductive events. This hypothalamic—
pituitary—gonadal (HPG) axis may be modulated by the thyroidal or adrenal axis and numerous other reproductive
and nonreproductive hormones. Disruption of this fine hormonal balance and their crosstalk leads to a spectrum of
endocrinopathies, inducing subfertility or infertility in men. In this presentation | will discuss the most essential
endocrinopathies associated with male factor infertility to aid precise understanding of the endocrine disruptions-
mediated male infertility to encourage further research to reveal the detailed etiology of male infertility and perhaps
to develop more customized therapies for endocrinopathy-induced male infertility.

Keywords: Reproductive Endocrinology, Infertility, Urologist
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Assay design for large protein complexes formation in programed cell
death modalities

Saman Hosseinkhani
Department of Biochemistry, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran.

Programed cell death modalities like apoptosis, pyroptosis and necroptosis are crucial for homeostasis in several
human disorders like cancer and neurodegenerative diseases. Formation of large protein complexes is a hallmark of
all of programmed cell death pathways. Design of new assays which evaluate distinct protein complexes in death
pathways is critical to identify potential therapeutic agents that control these cellular responses. Reconstitution of
split luciferase fragments have been widely recruited for assessing protein complexes in regulated cell death due to
their simplicity, sensitivity, and known chemistry. Split luciferase complementary assays have been used to probe
role of native and mutant forms of Apaf-1, Ripkl, NLRP3 structure in regulation of apoptosome, necrosome and
inflammasome formation; respectively. Different multiplex bioluminescence and fluorescent assays which
simultaneously distinguish between the various cell death phenomena in both in vitro and cell-based assays will be
presented.

Keywords: Large protein complexes, Programed cell death
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Photoproteins in drug screening and medical diagnostics

Reza H. Sajedi!, Maryam Molakarimi, Parichehr Zamani, Zeynab Rezaei, Farkhondeh Khanjani, Hossein Rahmani,
Jahangir Mohammadzadeh

1. Department of Biochemistry, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran.

Photoproteins are bioluminescent proteins that emit light when exposed to specific conditions or stimuli. The Ca2+-
regulated photoproteins are a unique class of bioluminescent proteins among those using coelenterazine as a
reaction substrate. Thus, part of the function of this category of photoproteins in diagnostic fields is calcium
dependent. In drug screening, photoproteins are used as molecular sensors to detect interactions between drugs
and target molecules. By coupling these proteins with the molecules of interest, researchers can easily measure
changes in light emission, providing a quick and accurate way to assess drug efficacy and safety. In medical
diagnostics, photoproteins and cells (cell based biosensors) can be genetically engineered to produce light in the
presence of certain biomarkers associated with specific diseases. As mentioned above, the Ca2+ signaling pathway
plays a central role in diseases. That's why calcium-regulated photoproteins have been used in this field. This
approach offers a promising method for early diagnosis and monitoring of various diseases, enhancing the
possibilities for personalized medicine and targeted therapies. Some of recent photoprotein-based biosensors and
reporters developed by our research group include hybridoma-based biosensor for rapid detection of V. cholerae,
selective reporter for detection of dopamine, rapid and sensitive molecular switch for SARS-Cov-2 detection,
bioluminescence measurement of superoxide anion in infertile men with oxidative stress, and rapid screening of
drug candidates against EGFR/HER2 pathway. Overall, the diverse applications of Ca2+-regulated photoproteins
highlight their importance in advancing our understanding of biological systems and developing novel technologies
for various fields.

Keywords: Photoproteins, drug screening, medical diagnostics

30



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Protein engineering to construction of a truncated XIAP with potential
interacting with caspases 3/7/9 based on luciferase complementation
assay

Farangis Ataei
Department of Biochemistry, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran.

Up-regulation of IAPs (inhibitor of apoptosis proteins) can lead to dysregulated apoptosis and increased the
resistance of oncogenic cells. X-linked IAP (XIAP) is a direct inhibitor of cell-death proteases, caspase-3, -7, and -9.
The region BIR2 and its segment N-terminal are responsible for binding and inhibiting caspase-3 and -7, and BIR3
binds to caspase-9. In this research, we developed and optimized an in vitro XIAP/caspase interaction method based
on a split-luciferase complementation assay. Here, two truncated XIAP consisting of linker-BIR2 region with the
different lengths were attached to NLuc domain (BIR2-NLuc and BIR2-BIR3-NLuc) and caspase-3 and caspase-9 fused
to CLuc domain, produced in bacterial host, purified, and then their interactions evaluated and compared. According
to our results, luminescence signal from the interaction between BIR2-BIR3 with caspase-3 was stronger than BIR2.
Moreover, the signal of XIAP construct containing BIR2-BIR3 in interact with caspase-9 was significantly higher than
caspase-3. Also, a decrease in caspase-3 activity in the presence of both types of truncated XIAP fusion proteins was
observed. Our data demonstrated that the length of truncated XIAP protein influence their ability to better
conformational adaptation to affect the function of fusion proteins. Taken together, this study provided the efficient
bioluminescent probe for interrogation of a wide variety of compounds on XIAP and caspase-3/7/9 interaction.

Keywords: Truncated XIAP; BIR2-BIR3; Caspase 3; Caspase 9; Split-lucifrrase
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Split Nanoluciferase: Shedding Light on Innovative Cancer Biomarkers
Identification

Rahman Emamzadeh?, Mahboobeh Nazari?, Mina Oliayi', Mahmoud Esraa Baghdadi’

1. Department of Cell and Molecular Biology and Microbiology, Faculty of Biological Science and Technology,
University of Isfahan, Isfahan, Iran.

2. Monoclonal antibody research center, Avicenna Research Institute, ACECR, Tehran, Iran.

This study investigates the development of innovative assays for critical cancer biomarkers, specifically alpha-
fetoprotein (AFP) and prostate-specific antigen (PSA). Our approach employs a tri-part split-luciferase system in
combination with targeted nanobodies. This involves the fusion of nanobodies with the components of the split
luciferase. When the nanobodies bind to their respective targets, the luciferase components reconstitute, leading
to the generation of a luminescent signal. The findings reveal that these assays demonstrate high sensitivity and
specificity, with detection limits that are comparable to those of traditional methodologies. This strategy not only
simplifies the detection of biomarkers but also establishes a pathway toward more cost-effective diagnostic
solutions in oncology, thus holding the promise of reducing overall healthcare expenses.

Keywords: Split nanoluciferase; Nanobody; Cancer; Prostate-specific antigen; Alpha-fetoprotein.
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Biosensor Based on Renilla Luciferase-Annexin 5 for Early Detection of
Apoptosis

Mahboobeh Nazari!*, Rahman Emamzadeh?

1. Monoclonal antibody research center, Avicenna Research Institute, ACECR, Tehran, Iran.

2. Department of Cell and Molecular Biology and Microbiology, Faculty of Biological Science and Technology,
University of Isfahan, Isfahan, Iran.

Apoptosis, or programmed cell death, is a critical process in maintaining cellular homeostasis and is implicated in
various diseases, including cancer. The early detection of apoptotic cells is vital for understanding disease
progression and the effectiveness of therapeutic interventions. Annexin V is a protein that selectively binds to
phosphatidylserine, which translocates to the outer leaflet of the plasma membrane in early apoptotic cells. The
integration of Renilla luciferase with annexin V in a biosensor allows for high sensitivity and specificity in detecting
these early apoptotic events.

In this study Annexin V was linked to Renilla luciferase using the recombinant fusion protein technology. The gene
of fusion protein was cloned in pET21a and the recombinant probe expressed as soluble protein with his tag.
Subsequent purification was achieved through (Ni-NTA) affinity chromatography followed by size exclusion
chromatography. Then the highly purified probe was dialyzed against PBS buffer and the protein concentration was
guantified using the Bradford assay. This probe exhibits the ability to selectively bind to apoptotic cells, enabling the
detection of Renilla luciferase activity using a luminometer. Furthermore, the probe was evaluated in a preclinical
study focusing on apoptosis in neutrophils.

The biosensor utilizing Renilla luciferase and annexin V marks a significant advancement in cell biology, particularly
for early apoptosis detection. This innovation promises to enhance diagnostics and treatments for various diseases,
emphasizing the need for ongoing research. The RLuc/Annexin V biosensor is distinguished by its use of
bioluminescence detection, which offers a novel approach to identifying apoptosis. Additionally, this biosensor
enables high-throughput drug screening, broadening its use in biomedical research. It also has great potential for
non-invasive in vivo imaging to track apoptosis in small animal models. By leveraging the bioluminescent properties
of Renilla luciferase, this approach facilitates sensitive and quantitative measurement of apoptotic stages in cells. In
conclusion, this biosensor is a crucial tool for improving our understanding and management of apoptosis-related
diseases, deserving further investigation and application.

Keywords: apoptosis, Renilla luciferase, Annexin V, biosensor, translocate
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Medical genetic methods for the management of inherited metabolic
disorders in the context of newborn screening

Saeed Talebi
Medical genetic specialist, Assistant Professor of Medical Genetics
Department of Medical Genetics, School of Medicine, Iran University of Medical Sciences

This lecture explores cutting-edge approaches in medical genetics for managing inherited metabolic disorders, with
a focus on newborn screening.

Newborn screening is a crucial tool for the early detection of these disorders, enabling timely interventions that can
prevent severe complications or irreversible damage.

With the advent of advanced genetic techniques such as next-generation sequencing (NGS) and whole-genome
sequencing (WGS), the scope of newborn screening has broadened, offering faster, more accurate identification of
metabolic disorders at birth.

These genetic methods allow for personalized treatment plans tailored to the specific mutations and metabolic
pathways involved, greatly improving patient outcomes.

Clinical geneticists play a key role in integrating genetic data with clinical findings to optimize diagnosis and
treatment, while also offering vital genetic counseling to families.

This innovative approach not only improves disease management but also highlights the growing importance of
genetic testing in the context of early-life interventions, transforming the future of inherited metabolic disorder

care.

Keywords: Inherited metabolic disorders, Newborn screening
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Laboratory diagnostic approaches in metabolic disorders

Ali Talea

Pediatric endocrinologist

Metabolic Disorders Research Center, Endocrinology and Metabolism Molecular-Cellular Sciences Institute, Tehran
University of Medical Sciences, Tehran, Iran.

The diagnosis of inborn errors of metabolism (IEM) takes many forms. Due to the advances in newborn screening
(NBS), the diagnosis of many IEM has become relatively easy utilizing laboratory biomarkers. For the majority of IEM,
early diagnosis prevents the onset of severe clinical symptoms, thus reducing morbidity and mortality. However, due
to molecular, biochemical, and clinical variability of IEM, not all disorders included in NBS programs will be detected
and diagnosed by screening alone. The proper use of routine laboratory results in the initial patient assessment is
also discussed, which can help guide efficient ordering of specialized laboratory tests to confirm a potential diagnosis
and initiate treatment as soon as possible.

In recent years, advancement in technologies such as tandem mass spectrometry (MS/MS) and next-generation
sequencing (NGS) employing a massive parallel sequencing strategy, have profoundly expanded our knowledge of
IEM and metabolic disorders in general.

Appropriate test selection must be driven by a combination of the patient’s clinical presentation and the results of
routine first tier laboratory tests, which can help guide more specific testing. When evaluating a patient for a possible
IEM, routine laboratory tests can identify underlying patterns suspicious for a metabolic defect. Although
biochemical genetic and molecular genetic tests are required to confirm a diagnosis, basic laboratory tests are still
important and often provide the first clues to a possible underlying IEM. The field of IEM continues to grow as
evolving technologies like NGS and comprehensive metabolomic profiling strategies provide deeper insight into
mechanisms.

Keywords: Laboratory, metabolic disorders, Iran
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Applications of Tandem Mass Spectrometry in the Diagnosis of
Metabolic Disorders

Sedigheh Shams

Clinical biochemistry specialist

Department of Pathology, School of Medicine

Children Medical Center, Tehran University of Medical Sciences

Metabolic disorders are medical conditions caused by changes in specific genes that defects the activity of enzymes,
transporters, or cofactors, which lead to the accumulation of abnormal metabolites, lack of essential products, or
the accumulation of intermediate metabolites.

The goal of newborn screening (NBS) is to detect disorders that threaten life or long-term health, before the infant
becomes symptomatic. Early diagnosis and treatment of these rare disorders may significantly reduce mortality and
morbidity in affected patients.

In Expanded Newborn Screening, with the help of tandem mass spectrometry we can now readily detect multiple
metabolic diseases on a single dried blood spot (DBS). Tandem mass spectrometry is a sensitive, specific and reliable
method for screening of inborn errors of metabolism. By this method we able to detect a wide range of amino acids
and acylcarnitines, thus enable to screen more than 40 genetic diseases including fatty acid and organic disorders.
Liquid chromatography combined with MS/MS (LC-MS/MS) and GC/Mass are employing for second-tier and
confirmatory tests.

Keywords: Tandem Mass Spectrometry, Metabolic Disorders, Applications
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Non-metabolic changes of metabolites in the interpretation of
diagnostic tests for metabolic diseases

Saeedeh Abdolahpour
Clinical Biochemistry Specialist, Assistant Professor of Clinical Biochemistry
Growth and Development Research Center, Tehran University of Medical Sciences, Tehran, Iran.

Inborn errors of metabolism are a heterogeneous group of disorders that may be inherited or may occur as the result
of spontaneous mutations. These diseases involve failure of the metabolic pathways. Although any given inborn
error of metabolism is very rare, taken as a group, inborn errors of metabolism occur in 1 in 2500 births. They can
present at any age, and therefore, awareness of these diseases, their presentations, and their evaluation is critical
for interprofessional team members.

Intraindividual variations will occur with respect to the time of sampling, the patient’s clinical status, eventual diet
management, and whether the sample is collected when the patient is fasted or fed. Sampling during fasting or
metabolic decompensation is often considered to be most valuable because, in most cases, metabolites of interest
are then excreted selectively or at a higher concentration. On the other hand, metabolic decompensation, such as
lactic acidosis, ketosis, or liver failure, gives rise to an abnormal excretion of organic acids that are otherwise involved
in particular IEM; this sometimes renders interpretation even more difficult.

Information on diet, drug intake, and clinical symptoms and signs may often be required by the clinical chemist to
refine his or her interpretation. The clinical chemist can inform the clinician of pitfalls, the possible origins of
abnormal results, and further analyses that can be performed. On the other hand, a final diagnosis can be established
only in terms of the patient’s history and clinical picture, in addition to results from biochemical and medical
examinations.

Keywords: Metabolites, Metabolic diseases, Iran
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Ethical considerations in medical diagnostic laboratories based on the
professional code of ethics of the Islamic Republic of Iran

Forouzan Akrami, Mph, PhD, Postdoc of Bioethics
Medical Ethics and Law Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Background: Medical laboratories are one of the health care delivery environments, whose service providers must
be familiar with ethical norms and act accordingly. This study aimed to review and analysis the relevant ethical
provisions in the professional code of ethics of the Iran's medical council (IMC).

Methods: In this document analysis, the professional code of ethics for the members of IMC was analyzed from the
perspective of ethical considerations in laboratories.

Results: Health professionals who works in medical diagnosis laboratories, like other health professionals, must
follow the general tasks explained in this code. The materials of this section are emphasized on establishing an
effective and respectful relationship with clients/patients. The provisions/articles that directly refer to the
observance of ethical standards in laboratories are: Article 30 on "Considering the priority of the interests of patients
when referring them to other medical professionals or para- clinical institutions such as imaging centers, pharmacies,
hospitals, and the like”. Article 31 on "Prohibition of receiving and granting any reward or privilege, including cash,
gift, discount on rent or office fees, request for cross-referral of the patient, and the like, in exchange for referring
the patient to other medical professionals, to the diagnostic and treatment centers, including hospitals, laboratories,
imaging centers, rehabilitation centers, or medical equipment companies, pharmacies, and the like”. Other related
items in the bill of rights of clients to medical diagnostic laboratories can be implicitly found in the code.
Conclusion: Health professionals working in medical laboratories should be aware of the provisions of the
professional code of ethics as well as the provisions of the bill of rights of clients to medical diagnostic laboratories
and act accordingly.

Keywords: professional ethics, clients' rights charter, medical diagnostic laboratories
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A review of professional ethics in the medical laboratory

Majid reza Khalajzadeh, MD. Pathologist, Medical Ethicists
Department of Medical Ethics, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.

Laboratory services are an integral and important part of diagnostic and therapeutic procedures. Providing these
services can sometimes be accompanied by ethical challenges. The most important and common issues of
professional ethics in the medical laboratory by using professional texts, resources and observations, include:
respect for patients' autonomy, confidentiality and privacy, truth-telling, conflict of interest, relationship between
the laboratory and other stakeholders, research, providing standard and quality of services, professionalism and new
technologies in the laboratory. The development of facilities and technologies has caused new challenges to be
added to the previous issues. It is important to pay attention to the mentioned cases because understanding these
facts and thinking of a solution in each case can prevent conflict between stakeholders and complaints of clients
from the laboratory. In this article, we will analyze a number of cases using the code of ethics of laboratory
employees and the general guide of professional ethics for medical professionals and affiliates of the medical council
organization.

Keywords: Medical laboratory, Professional ethics

39



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Code of Bioethics for Medical Laboratory Technologists

Zahra Hesari, PhD
Metabolic Disorders Research Center, Golestan University of Medical Sciences, Gorgan, Iran.

The Code of Ethics, along with the Standards of Practice, defines professionalism in the practice of medical laboratory
technology (MLTs). MLTs adhere not only to the guidelines, but also to the underlying spirit and precepts. A medical
laboratory technologist’s fundamental responsibility is to manage the prescribed medical laboratory services for
patients in an effort to improve their health. MLTs have professional obligations to work collaboratively with
colleagues and other healthcare providers to deliver professional services.

Ethics in laboratory sciences is one of the branches of professional ethics that tries to apply ethical principles in the
field of laboratory sciences and also in the field of ethical decisions in this profession.

The four principles of bioethics include respect for autonomy, the principle of non-maleficence, the principle of
beneficence, and the principle of justice.

Considering that medical laboratories as one of the providers of health services have a special responsibility towards
patients, paying attention to the rights of patients and respecting their human dignity are among the priorities and
necessities that increase the satisfaction of them and the efficiency of laboratory centers.

The Iranian Charter of Patients' Rights states 5 main patients' rights that together aim to guarantee a high level of
human health protection. It is the client's right to receive laboratory services appropriately. Information should be
provided to the clients in a good and sufficient way. Laboratory services must be based on respecting the privacy of
clients as well as respecting the principle of confidentiality.

Keywords: Bioethics, Medical Laboratory
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Management of errors in a clinical laboratory

Maryam Ameri, MD
Associate Prof, Forensic Medicine Department, Iran University of Medical Sciences

Clinical laboratory practice has a leading role in the field of healthcare quality management. There are three phases
of laboratory testing: Pre-Analytical, Analytical and Post-analytical. The preanalytical phase is concerned with
specimen collection transport and processing. The analytical phase relates to the testing of specimens and the post
analytical phase deals with the transmission, interpretation, follow up and retesting. Most errors occur in the pre-
analytical phase.

From the results of many researches, we believe that the pre-analytical errors can be reduced by training the
laboratory personnel techniques, storage, transport and instrument handling. In an error disclosure, patients want
to hear an explicit statement that an error occurred, what happened, and the implications for their health, why it
happened and how recurrences will be prevented in the future for themselves and other patients.

Keywords: Pre-Analytical, Analytical and Post-analytical
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Advanced Tumor Imaging by tumor-targeting peptides

Seyyed Mohsen Asghari
Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran.

Enhanced tumor imaging is critical for early cancer detection, precise diagnosis, and effective treatment monitoring.
Recent advancements in nanotechnology and molecular imaging have paved the way for the development of
innovative imaging agents that offer superior sensitivity and specificity. In this presentation, we explore the potential
of tumor-targeting peptides, specifically a peptide targeting both vascular endothelial growth factor receptor 1
(VEGFR1) and VEGFR2 (named VGB3), and an endostatin-derived peptide (denoted as C-peptide), in enhancing
tumor imaging across various modalities. These receptors are highly expressed on the surface of tumor cells or tumor
microenvironment. The potential of these molecules is investigated by different binding, cellular, and animal studies.
Our research focuses on the conjugation of these peptides with different imaging agents to improve their targeting
capabilities. We have developed VGB3-DOTA-Gd and VGB3-DTPA-68Ga conjugates for enhanced PET and MRI
imaging, respectively, demonstrating their potential for precise tumor localization. Additionally, we have
investigated solid lipid nanoparticles (SLNs) decorated with the endostatin-derived peptide (C-peptide), which not
only improves the delivery of imaging agents but also enhances their stability and biocompatibility.

Furthermore, we have synthesized superparamagnetic iron oxide nanoparticles (SPIONs) conjugated with the C-
peptide for MRI, showcasing their ability to provide high-contrast images of tumor tissues. Our work also extends to
gold nanoparticles decorated with the C-peptide, which offer dual-modality imaging capabilities for CT and MRI,
thereby providing comprehensive tumor visualization.

Through this lecture, we will present an overview of our lab's innovative approaches and findings in the field of
tumor-targeting peptides for enhanced imaging. Our work underscores the importance of integrating targeted
peptides with advanced imaging agents to achieve more accurate and efficient cancer diagnostics, ultimately
contributing to better patient outcomes.

Keywords: Tumor Imaging, VEGFR1, Peptides
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Application of in vivo Preclinical Imaging in Research

Mohammad Reza Ay

Professor Medical Physics

Department of Medical Physics & Biomedical Engineering, Tehran University of Medical Sciences

Director of Preclinical Core Facility, Tehran University of Medical Sciences

Head of Research Center for Molecular and Cellular Imaging, Institute for Advanced Medical Technologies

It is well known that preclinical imaging plays a crucial role in biomedical research, providing a non-invasive means
to visualize biological processes in living organisms. This technology is essential for studying disease mechanisms,
evaluating therapeutic interventions, and monitoring disease progression in animal models. Various imaging
modalities, including magnetic resonance imaging (MRI), positron emission tomography (PET), computed
tomography (CT), Single Photon Emission Tomography (SPECT), and optical imaging, offer unique advantages that
cater to specific research needs. One of the primary applications of preclinical imaging is in the field of cancer
research. Researchers utilize imaging techniques to assess tumor growth, monitor response to treatments, and
evaluate metastasis in real time. This capability allows for the optimization of therapeutic strategies and the
development of personalized medicine approaches. Additionally, preclinical imaging facilitates the exploration of
molecular targets and the evaluation of drug delivery systems, enhancing our understanding of pharmacokinetics
and pharmacodynamics.

Beyond oncology, preclinical imaging is also pivotal in neuroscience, cardiovascular research, and regenerative
medicine. In neuroscience, imaging techniques enable researchers to visualize brain activity and structural changes
associated with neurodegenerative diseases. In cardiovascular studies, imaging helps in assessing heart function and
vascular integrity. Furthermore, in regenerative medicine, preclinical imaging aids in tracking stem cell therapies and
tissue engineering applications.

Overall, preclinical imaging serves as an invaluable tool in advancing our understanding of complex biological
systems and accelerating the translation of research findings into clinical applications. By enabling real-time
monitoring and detailed analysis of physiological processes, it significantly enhances the efficacy and safety of new
therapeutic approaches.

Keywords: Preclinical Imaging, PET, MRI
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The Development of Diagnostic and Therapeutic
Radiopharmaceuticals in Iran

Hossein Yousefnia
Radiation Application Research School, The Nuclear Science and Technology Research Institute, Atomic Energy
Organization of Iran

Over the past three decades, nuclear medicine has evolved into a dynamic and independent medical specialty in
Iran. Currently, more than 220 nuclear medicine centers are operational across the country. Radiopharmaceuticals,
which form the cornerstone of nuclear medicine, represent one of the most significant peaceful applications of
nuclear science in modern healthcare. These radioactive compounds are prepared in specific forms for
administration to humans, enabling both the diagnosis and treatment of various diseases. While diagnostic
radiopharmaceuticals remain the most widely used globally, therapeutic applications are gaining prominence and
continue to expand. In Iran, the domestic production of radiopharmaceuticals commenced several years ago, with
the initial development of technetium-99m generators and various cold kits for conventional nuclear medicine. This
local production has consistently expanded while maintaining compliance with international standards. In response
to increasing national demand and in consideration of international advancements, Iran has extended its production
capabilities beyond the Tehran Research Reactor—the oldest active center for the production of medical
radioisotopes in the country. At present, two commercial accelerators and over ten hospital cyclotrons are either
fully operational or nearing completion. In recent years, particularly over the past decade, significant advancements
have been made in the development and clinical application of various radiopharmaceuticals for both diagnostic
purposes, using SPECT/PET technologies, and therapeutic treatments involving beta and alpha particles.

The objective of this presentation is to provide a comprehensive overview of the current status of diagnostic and
therapeutic radiopharmaceutical development in Iran.

Keywords: Nuclear medicine, SPECT/PET, Radiopharmaceuticals

44



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Nanoscale Contrast Agents: A Promising Tool for Ultrasound Imaging

Mehdi Shafiee Ardestani
Department of Radio Pharmacy, Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran.

Nanoscale contrast agents have been employed as a versatile platform in biomedical research, demonstrating
significant potential for ultrasound imaging and therapy. Various types of these agents have been extensively
investigated in preclinical studies to address a wide range of biomedical applications. This lecture will provide a
comprehensive overview of the structure and composition of these nanoscale contrast agents, as well as the
methods of their preparation and functionalization using chemo-synthetic and biosynthetic strategies.
Subsequently, recent advances in the application of these agents for molecular ultrasound imaging will be discussed.
Finally, the challenges and future prospects of these agents will be explored to facilitate the development of this
innovative nanoplatform in the biomedical field.

Keywords: Nanoscale, Imaging, Ultrasound, Contrast
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Imaging Mass Spectrometry for clinical diagnostic and
Guided- Surgery Applications

Razieh Yazdanparast
Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran.

Histopathology techniques, initially based on staining methods, have been used for over a century to differentiate
healthy cells from diseased ones. Following improvements in microscopy and associated optical detection methods,
biomarker-based imaging techniques (immunohistochemistry) introduced to diagnostic society. The common
feature of all these microscopy-based methods is that they rely on measuring a unique property (ies) of the analyte,
which itself is under the influence of various chemical, physical, and environmental modulators and thus, might lead
to biased results. This is not certainly the strategy for the mass-analyzing devices called mass spectrometer or its
offspring, Imaging Mass Spectrometer, which both measure the mass of the analyte and its fragment ions. It is
worthwhile to mention that in biological mass spectrometers, the molecular ions are formed following the
bombardment of the matrix-covered analyte with a variety of suitable lasers as is the case in Matrix-Assisted laser
Desorption Mass Spectrometry (MALDI- MS).

Despite the enormous progress in ex vivo surface analyses of biological tissues, the next challenging step for IMS is
to move toward in vivo analyses at the level of human beings. In that regard, recently Spider Mass Spectrometry has
been introduced which uses endogenous water molecules as the matrix for the generation of ions from the exposed
surface of the target organ. In this system, the desorbed ions are collected by aspiration and transmitted to the mass
analyzer of the MS instrument. Spider Mass Spectrometry allows for the real-time direct monitoring of the organ
surface analysis with preservation of the spatial locations and arrangement of the detected molecules within the
tissue with minimal invasive effects. It also works without need and dependency on any sort of Tags, stains, and/or
chemical derivatization of the analyte. In other words, and despite the microscopy-based techniques, IMS does not
need previous knowledge on the chemical identity of the analyte under investigation.

In this report, we will discuss the principle and the main components of the Spider Mass Spectrometer along with
several examples of its wide biomedical and diagnostic applications.

Keywords: MALDI- MS, clinical diagnostic
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Microfluidics for Biomedical Applications

Ali Abouei Mehrizi

Associate Professor in Biomedical Engineering

Department of Medical Technology and Tissue Engineering, School of Life Science Engineering, College of
Interdisciplinary and Science and Technology, University of Tehran, Tehran, Iran.

Advancements in microfluidic devices have led to rapid, reliable performance and high-throughput biochemical
analysis with minimal sample use. These devices are applied to bio-applications, from analyzing proteins and DNA
to studying living cells. Microfluidic devices minimize inertial and gravitational forces, making shear stress the
primary factor in the microenvironment. They offer functionalities like micromixing, separation, and droplet
generation, beneficial for medicine and diagnostics (biosensors). In drug delivery and cell culture, microfluidics
enables precise concentration gradients and shear stress, essential for Organ-on-a-Chip (OoC) technology.

Keywords: Microfluidics, Biomedical Applications, biosensors
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Point-of-care testing (POCT) for bio-analyte detection, from near-
patient tests to wearable technology

Kobra Omidfar

Biosensor Research Center, Endocrinology and Metabolism Molecular—Cellular Sciences Institute, Tehran University
of Medical Sciences, Tehran, Iran

Endocrinology and Metabolism Research Center, Endocrinology and Metabolism Research

Institute, Tehran University of Medical Sciences, Tehran, Iran.

Early and timely diagnosis of diseases is crucial for effective treatment and improved clinical outcomes. However,
conventional diagnostic testing is often time-consuming and requires advanced laboratory settings, limiting the
potential of point-of-care testing (POCT). Recent research has focused on developing rapid, specific, portable, and
economical miniaturized diagnostic tests suitable for various clinical applications. POC assays offer low-cost
solutions, particularly in remote and congregate settings, transforming healthcare practices by enhancing
accessibility to reliable, and easy-to-use on-site testing. The integration of technologies such as nanotechnology,
micro/nanofabrication, the Internet of Things (loT), and artificial intelligence (Al) is essential for maximizing the
impact of these assays on patient care, enabling the miniaturization of laboratory assays into lab-on-a-chip or lab-
on-a-body formats. This speech will outline recent advancements in POC diagnostic tools and highlight their utility
in detecting clinical bio-analytes, including near-patient tests and wearable on-body testing.

Keywords: Point-of-care testing, artificial intelligence, nanofabrication

48



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Nanotechnology application in Point of Care Testing (POCT)

Javad Mohammadnejad
Department of Life Science Engineering, Faculty of New Sciences and Technologies, University of Tehran, Tehran,
Iran.

Medicine and nanotechnology have experienced significant progress in the last few years. POC devices have become
a critical component of healthcare, diagnostics, and therapy, and with advances in nanotechnology, this field may
also receive innovative changes. Various types of biological and non-biological nanomaterials and nanostructures
are designed to perform specific functions effectively. Among these functions is point-of-care (POC) diagnostics,
which enables the use of portable devices to provide a sensitive, rapid and accurate diagnosis. In this article and
lecture, we consider nanomaterials and nanostructures used in POC detection. How nanomaterials have helped in
miniaturization and improving the quality of diagnosis. The applications of POCT, especially in the field of cancer,
cardiovascular diseases and diabetes, will be further discussed. we will also discuss the future directions and main
challenges.

Keywords: Nanotechnology, POCT
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Wearable Electrochemical Biosensors: from Lab to Market

Mohsen Saeidi, Ph.D.
Department of Materials Science and Engineering, Sharif University of Technology

Wearable electrochemical biosensors are at the forefront of personalized healthcare, offering continuous, non-
invasive monitoring of critical biomarkers in real-time. This presentation will explore their path from concept to
market, emphasizing recent breakthroughs and challenges. Attendees will learn about the integration of flexible
electronics, microfluidic systems, and advanced nanomaterials that allow for the detection of analytes in body fluids
such as sweat, saliva, and interstitial fluid. We'll delve into the critical role of high-performance nanomaterial-based
sensors, which improve sensitivity, selectivity, and stability, while maintaining biocompatibility and adaptability for
long-term use. Another focal point will be the correlation between sweat and blood biomarkers, an essential factor
in achieving clinical-grade accuracy. The presentation will also address energy autonomy and the development of
self-powered biosensors, which are crucial for continuous monitoring. Beyond the technical aspects, the session will
cover the commercialization process, including regulatory challenges, scalability, and the integration of wearable
biosensors into existing healthcare frameworks. Additionally, the potential for machine learning to enhance
predictive capabilities will be highlighted, showcasing how these sensors can not only track but also forecast health
trends and disease progression. Finally, future directions will be outlined, focusing on expanding the biosensors’
applications for point-of-care diagnostics, preventive medicine, and personalized treatment. This comprehensive
overview aims to inspire further innovation in wearable biosensors, ultimately transforming global health
management.

Keywords: Electrochemical Biosensors, Health management
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Current and Future Trends in Gastrointestinal Cancers in Iran

Reza Malekzadeh

Department of Internal Medicine, School of Medicine
Digestive Oncology Research Center

Digestive Diseases Research Institute

Shariati Hospital, Tehran University of Medical Sciences

Gastrointestinal (Gl) cancers, including stomach, colorectal, and esophageal cancers, are among the leading causes
of cancer-related mortality in Iran. Current trends show that the incidence of these cancers is increasing, partly due
to changing lifestyle factors such as diet, obesity, and smoking, alongside genetic predispositions. Stomach cancer
remains the most prevalent Gl cancer, but colorectal cancer is emerging as a significant public health concern,
especially among younger populations. Screening programs are still underdeveloped, contributing to late-stage
diagnosis and poor prognosis. Future trends point toward a potential rise in the burden of Gl cancers due to
population aging and the continued prevalence of risk factors. However, advancements in medical research,
including genomics, targeted therapies, and the adoption of personalized medicine, are expected to improve early
detection and treatment outcomes. Strengthening public health policies, increasing awareness, and implementing
national screening programs will be critical in addressing the growing burden of Gl cancers in Iran.

Keywords: Gastrointestinal Cancers, Iran
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The Future of Pancreatic Cancer Screening

Akram Pourshams

Digestive Diseases Research Center

Digestive Diseases Research Institute

Shariati Hospital, Tehran University of Medical Sciences

Pancreatic cancer remains one of the most aggressive and challenging cancers to detect early due to its often-
asymptomatic nature in early stages and its anatomical location. However, advancements in screening technologies
and research offer hope for more effective early detection strategies. Emerging techniques such as liquid biopsy,
which detects cancer-related genetic mutations or proteins in blood, show promise in identifying pancreatic cancer
at a stage where it is more treatable. Additionally, advancements in imaging technologies, including improved MRI
and CT scans, and the use of artificial intelligence to analyze patterns in these images, may enhance screening
accuracy. Genetic screening in high-risk populations, particularly those with family histories of pancreatic cancer or
associated syndromes, is also likely to play a crucial role in the future. Ongoing research into biomarkers, such as CA
19-9 and novel molecular markers, offers potential breakthroughs in non-invasive detection. Ultimately, the future
of pancreatic cancer screening will depend on integrating these innovative approaches to improve early diagnosis,
which is key to increasing survival rates. However, challenges remain in ensuring widespread accessibility,
affordability, and the reduction of false positives to avoid unnecessary treatments.

Keywords: Pancreatic Cancer, Iran, Screening
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Genomics and Its Role in Colon Cancer Prevention

Amir Anushiravani

Department of Internal Medicine, School of Medicine

Digestive Diseases Research Center

Digestive Diseases Research Institute, Tehran University of Medical Sciences

Genomics plays a crucial role in advancing the prevention and early detection of colon cancer. By studying the
genetic and molecular mechanisms underlying the disease, researchers can identify specific genetic mutations and
variations that increase an individual's risk of developing colon cancer. Key genes, such as APC, KRAS, and TP53, are
often mutated in colon cancer, and understanding these alterations allows for more personalized risk assessment.
Genomic testing can also inform tailored screening strategies, such as earlier and more frequent colonoscopies for
high-risk individuals. Additionally, advancements in genomics contribute to the development of targeted therapies
and preventative measures, including lifestyle interventions based on an individual's genetic profile. As genomics
continues to evolve, it offers a promising path to reduce colon cancer incidence through precision medicine and
personalized prevention strategies.

Keywords: Genomics, Colon cancer, Precision medicine
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The Patterns of Calcium Intake and Serum vitamin-D Levels in Iran:
The Results of the Iranian Multicenter Osteoporosis Study-2021

Noushin Fahimfar

Osteoporosis Research Center

Clinical Sciences Institute

Endocrinology and Metabolism Research Institute, Tehran University of Medical Sciences

Background: Dietary intake of calcium generally decreases in the elderly. Moreover, Endogenous production of
vitamin-D reduces due to both less exposure to sunlight and diminished capacity of cutaneous synthesis of vitamin-
D that leads to increased risk of osteoporosis. The dietary calcium intake and serum vit-D were measured in a
country-wide population-based study.

Methods: Data from the Iranian Multicenter Osteoporosis Study-2021 was used. Using a multi-stage cluster random
sampling method, individuals>50 years were included from urban and rural areas of eight provinces in Iran. A 168-
item food frequency questionnaire was used to define the calcium intake. Serum vitamin-D was measured in a
central lab. Insufficient dietary calcium intake was characterized as a calcium intake of <1200mg/day for all women
and men>70 years, and <1000mg/day for men aged 50-70 years. Vitamin-D <30ng/mL defined as hypovitaminosis-
D.

Results: We included 1450 participants (54.6% women), with a mean age of 60.7+7.9 years. The estimated median
dietary calcium intake was 943.5 mg/day (855.2 in women and 1067.2 in men). Insufficient dietary calcium intake in
was detected in 75.5%(95% Cl:71.9-78.8) of women and 47.8%(95% Cl: 43.4-52.3) of men (P<0.001). The insufficient
intake was significantly more prevalent in individuals aged >65years [69.0%(63.9-74.0)], comparing those
<65years[60.3% (56.9%-63.8%)]; however, there was no significant difference between rural and urban populations
(P-value=0.325). The prevalence of hypovitaminosis-D was lower in women [26.3%(22.9—-30.0)], compared to the
men [39.3%(35.0-43.8)]. The statistically significant difference was detected between rural [37.2%(31.7-42.9)] and
urban areas [30.4%(27.3—33.7)]. The prevalence was higher in individuals >=65years [32.7(28.0-37.8)], compared to
the younger ones [32.0%(28.3-35.2)].

Conclusion: This study showed a high prevalence of insufficient dietary calcium intake and hypovitaminosis-D, with
a noticeable increase in elderly. Considering the higher needs in older population, targeted interventions are
suggested.
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Association Between Metabolites and Osteoporosis

Nekoo Panahi, MD-MPH-PhD
Assistant Professor of Endocrinology
Endocrinology and Metabolism Research Institute, Tehran University of Medical Sciences

Osteoporosis is a significant public health concern characterized by reduced bone mineral density and an elevated
risk of fractures, particularly in older adults. Recent research has identified specific metabolites that may play a
crucial role in bone health and the pathogenesis of osteoporosis, revealing a complex interplay between metabolic
processes and bone integrity.

Key findings indicate that certain amino acids, particularly branched-chain amino acids such as valine, leucine, and
isoleucine, are inversely associated with osteoporosis risk. Elevated levels of these metabolites correlate with higher
BMD, suggesting their potential as protective factors against bone loss. Conversely, metabolites like
phosphatidylcholine and glutamine have shown inconsistent relationships with bone health, indicating that the role
of metabolites in osteoporosis is multifaceted and may depend on various physiological contexts.

Additionally, lipid metabolism has emerged as a significant area of interest. Alterations in lipid profiles, particularly
the presence of specific fatty acids, have been linked to decreased bone mass. These findings suggest that lipid-
derived metabolites may influence osteoblast and osteoclast activity, thereby affecting bone remodeling processes
crucial for maintaining skeletal health.

Emerging evidence also highlights the potential of metabolomic profiling as a predictive tool for osteoporosis. By
integrating metabolite levels with traditional risk factors, clinicians may enhance the accuracy of osteoporosis risk
assessments and early interventions.

Overall, the association between metabolites and osteoporosis underscores the importance of metabolic health in
maintaining bone integrity. Continued exploration of these relationships may pave the way for novel biomarkers and
therapeutic strategies aimed at preventing and treating osteoporosis, ultimately improving patient outcomes and
quality of life.

Keywords: Metabolites, Osteoporosis, BMD
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Epidemiology of Osteoporosis and Its Related Fractures in Iran

Afshin Ostovar

Osteoporosis Research Center

Clinical Sciences Institute

Endocrinology and Metabolism Research Institute
Tehran University of Medical Sciences

Osteoporosis affects more than 200 million people worldwide. Osteoporotic fractures are considered the most
common and severe consequence of osteoporosis. One in every 2 women and 1 in every 4 men over the age of 50
worldwide will experience an osteoporotic fracture. Osteoporotic fractures are associated with disability, social
isolation, impaired quality of life, and death. According to the results of the Iranian multicenter osteoporosis survey,
the prevalence of osteoporosis in the population over 50 years old in Iran is estimated at 31% (37.5% in women and
23.5% in men). Based on a meta-analysis of original studies conducted in Iran, the incidence of hip fractures, which
are considered the most severe type of fracture, is estimated at 157 and 138 per 100,000 people in women and men
over 50 years old, respectively. A study conducted at Shafa Yahyaiyan Hospital in Tehran showed that the one-year
mortality rate in patients with hip fractures is 17.7% (20% in men and 16% in women). A study estimating the
economic burden of osteoporosis and its related fractures in 2020 showed that the cost of this public health issue in
the country amounts to over 2 billion dollars annually. The high prevalence of osteoporosis, the high incidence of
related fractures, and the significant economic burden it imposes on families and the health system, along with the
rapid growth of the elderly population in the country, highlight the necessity of designing and implementing effective
interventions for its prevention and control.

Keywords: Epidemiology, f Osteoporosis, Iran
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Sarcopenia: an overview on definition, epidemiology and its related
biomarkers

Ramin Heshmat, MD, PhD, Prof. of Epidemiology
Chronic Diseases Research Center (CDRC), Endocrinology & Metabolism Research Institute (EMRI), Tehran University
of Medical Sciences (TUMS)

Sarcopenia is a geriatric disease, characterized by loss of skeletal muscle mass, muscle strength and function, leading
to adverse effects such as physical disability, falls, fracture, metabolic disorders, poor quality of life and increased
mortality. Sarcopenia has high personal, social and economic burdens. The average of its prevalence is 10-13%
worldwide and it has been estimated about 23% among both genders in Iran.

Moreover, individuals with sarcopenia are not aware of the disease in the earlier stage but gradually, critical events
in physical and functional disability occur. Therefore, early detection of sarcopenia and finding specific biomarkers
forms the basis for primary prevention in order to reduce the progress of sarcopenia and prevent its severe
outcomes.

Some studies suggested the effects of inflammatory cytokines in reducing muscle mass and strength. In SARIR study,
we found a significant difference in hs-CRP for muscle strength (P = 0.04). Furthermore, we did not observe any
remarkable association between inflammatory biomarkers including IL-6 (OR 1.15; 95% Cl 0.31-4.28), TNF-a. (OR
0.68; 95% Cl 0.17-2.77), and hs-CRP (OR 2.39; 95% Cl 0.87-6.55) and the presence of sarcopenia.

A strong inverse association was shown between sarcopenia and minerals such as Calcium, Iron, Magnesium,
Phosphorus, Potassium, Zinc, and vitamins (A, E, C, Biotin, B2, B3 and B6). Participants with the higher daily protein,
carbohydrate and total calories intake revealed a significant reduced risk of sarcopenia in older Iranian adults. In
addition, vitamin D insufficiency is linked with muscle weakness and atrophy of type Il fibers and sarcopenia.

Keywords: Sarcopenia, Epidemiology, Biomarkers
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The Role of Laboratory in Osteoporosis Diagnosis and Management

Farideh Razi, MD, Professor of Pathology
Head of Metabolomics & Genomics Research Center and Laboratory technical manager
Endocrinology &Metabolism Research Institute, Tehran University of Medical Sciences

Osteoporosis is a prevalent skeletal disorder characterized by reduced bone mineral density (BMD) and
compromised bone microarchitecture. While dual-energy X-ray absorptiometry (DXA) remains the gold standard for
diagnosing osteoporosis, laboratory evaluations are indispensable for understanding the underlying
pathophysiology, identifying secondary causes, and monitoring treatment efficacy.

Key laboratory tests include biochemical markers of bone turnover markers (BTMs) such as procollagen type 1 N-
terminal propeptide (P1NP), osteocalcin, C-terminal telopeptide of type 1 collagen (CTX) and urinary N-telopeptide.
It is suggested that a bone formation marker (serum PINP) and a bone resorption marker (serum CTx) could be used
as reference analytes for BTM measurements in clinical studies. Although BTMs are influenced by various pre analytic
and analytic variables, they can help clinicians to assess response to treatment and follow-up sooner than BMD.
Laboratory workup also helps exclude secondary causes of osteoporosis, such as metabolic bone diseases, endocrine
disorders, and nutritional deficiencies. Serum calcium, phosphate, parathyroid hormone (PTH), and 25-
hydroxyvitamin D are routinely assessed to identify hyperparathyroidism, vitamin D deficiency, or malabsorption
syndromes, all of which contribute to bone demineralization. In addition, testing thyroid function, renal function
(creatinine, glomerular filtration rate), and liver enzymes is critical, as both hyperthyroidism and chronic kidney
disease can exacerbate osteoporosis and influence treatment choices. Furthermore, tests for serum alkaline
phosphatase and bone-specific alkaline phosphatase can provide additional insights into bone turnover, particularly
in cases of Paget’s disease or osteomalacia.

The laboratory’s role in managing osteoporosis extends beyond diagnosis, as ongoing monitoring of biochemical
markers and metabolic parameters supports individualized, evidence-based management strategies, improving
patient outcomes and minimizing fracture risk.

Keywords: Laboratory, Osteoporosis Diagnosis, Management
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The Effect of Small Molecules and Natural Products on Aggregated
Proteins Related to Alzheimer’s Disease and Other Neurodegenerative
Diseases

S. Zahra Bathaie®-?
1. Department of Clinical Biochemistry, Faculty of Medical Sciences
2. Institute for Natural Products & Medicinal Plants (INPMP), Tarbiat Modares University, Tehran, Iran.

Aggregated proteins, such as Amyloid Beta (AB) and Tau proteins, play critical roles in the symptoms and progression
of neurodegenerative diseases like Alzheimer’s Disease (AD). Scientists in research laboratories worldwide are
exploring therapeutic approaches to prevent the formation and promote the disaggregation of these aggregates.
Small molecules like Congo Red were among the first candidates to affect the aggregated proteins. Then, other
chemicals from different families have been studied and even introduced as drugs to treat these harmful diseases.
Peptides, antibodies against aggregated proteins, and natural products have also been researched extensively as
potential disaggregating compounds. In my presentation, | will provide a comprehensive review of these various
classes of compounds, their mechanisms of action, and the compelling reasons for their limited success in treating
the disease. Additionally, | will delve into the research conducted in my lab, including insights from in vitro and in
vivo studies on AD. Finally, | will expound on my efforts during my sabbatical at Professor Eisenberg’s Lab at UCLA.

Keywords: Natural Products, Alzheimer’s Disease, Neurodegenerative Diseases
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Psychotropic properties of saffron in different neurological and
psychiatric diseases: Experience from Roozbeh Psychiatric Hospital

Shahin Akhondzadeh, Ph.D., D.Sc., FBPhs
Roozbeh Hospital, Tehran University of Medical Sciences, Tehran, Iran.

Saffron is the dried stigma of a plant named Crocus sativus L. and has been known as the world’s most expensive
spice and a widely used medicinal plant. Indeed, saffron is a Persian herb with a history as long as Persian Empire.
Saffron could be found throughout the world; however, Iran accounts for 90% of the world’s whole saffron and is
the origin of the most researches conducted on the potential medical utilities of this expensive spice. Beyond the
traditional uses of saffron for treating some conditions such as stomachache or impaired digestion, this spice has
shown hypolipidemic, hypotensive, anti-inflammatory, antioxidant, neuroendocrine, and neuroprotective effects.
Moreover, it has been exhibited that saffron and its active constituents can increase the reuptake inhibition of
dopamine and norepinephrine, antagonize N-methyl-D-aspartate (NMDA) receptors, and agonize Gamma
Aminobutyric Acid (GABA) receptors. There is mounting evidence proposing psychoprotective properties of saffron
in different neurological and psychiatric settings. over the last 25 years, we investigated on psychotropic effect of
saffron at Roozbeh psychiatric hospital. | present my experience from Roozbeh Hospital.

Keywords: Roozbeh Psychiatric Hospital, Saffron, Psychiatric diseases
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Drug Repurposing and Metabolic Syndrome

Hossein Hosseinzadeh'?

1. Department of Pharmacodynamics and Toxicology, School of Pharmacy, Mashhad University of Medical Sciences,
Mashhad, Iran.

2. Pharmaceutical Research Center, Pharmaceutical Technology Institute, Mashhad University of Medical Sciences,
Mashhad, Iran.

Metabolic syndrome includes a range of conditions, such as obesity, hypertension, dyslipidemia, and insulin
resistance, that significantly elevate the risk of cardiovascular disease and type 2 diabetes. This syndrome arises from
a complex interplay of genetic, environmental, and lifestyle factors, making it a pressing public health issue due to
its increasing prevalence and related health complications. The biochemical mechanisms behind metabolic
syndrome involve the dysregulation of glucose and lipid metabolism, resulting in chronic inflammation and oxidative
stress. Drug repurposing, which identifies new therapeutic uses for existing medications, presents a promising
strategy for managing metabolic syndrome. This approach accelerates drug development by utilizing established
safety profiles and reduces the costs typically associated with introducing new treatments. Several drugs initially
created for other conditions have shown potential in addressing various aspects of metabolic syndrome. For
example, metformin, commonly prescribed for type 2 diabetes, has proven effective beyond glycemic control. It aids
in glucose regulation and improves lipid levels, thereby supporting weight management and reducing
inflammation—key factors in metabolic syndrome. Another notable example is statins, primarily used for
hyperlipidemia, which have shown beneficial effects in reducing cardiovascular risk and systemic inflammation
associated with metabolic syndrome. These biochemical insights highlight the value of drug repurposing as a
strategic approach to combat metabolic syndrome. By leveraging established drugs with known safety profiles, we
can potentially address the complex biochemical disturbances associated with this condition, offering new hope for
effective management.

Keywords: Metabolic Syndrome, Drug Repurposing, Diabetes
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Al-Driven Decision Support System for Diagnosing Genetic Disorders
in the Iranian Population through NGS Data Analysis

Toktam Dehghani, PhD
Assistant Professor, Department of Medical Informatics, Faculty of Medicine, Mashhad University of Medical
Sciences, Mashhad, Iran.

Next-generation sequencing (NGS) technology, a cornerstone in modern genetics, offers a precise and economical
means to identify genetic disorders. It rapidly and accurately maps genetic mutations within predisposed genes
across diverse populations. Integral to medical genetics and personalized medicine, NGS is poised to become routine
in clinical diagnostics. Leveraging artificial intelligence (Al) and machine learning, researchers extract profound
insights from NGS data, enhancing the ability to predict disease severity, estimate disease onset, and forecast patient
survival based on genetic profiles.

NGS data analysis is pivotal for elucidating the etiologies of both common and rare genetic diseases, as well as
previously uncharacterized syndromes. It is instrumental in early detecting hereditary cancers, such as thyroid and
colorectal cancers, by identifying susceptibility-inducing genetic mutations. Furthermore, NGS facilitates the
diagnosis of genetic disorders linked to intellectual disabilities, developmental delays, hereditary deafness, and
conditions impacting the nervous, integumentary, cardiovascular, endocrine, and reproductive systems.

Our interdisciplinary team at the Health Technology Incubator of Mashhad University of Medical Sciences,
comprising medical genetics, computer science, and medical informatics experts, has developed an innovative
decision-support system, SMART.DX.GEN. This Al-enabled platform utilizes NGS to compile and analyze clinical and
genetic data specific to the Iranian population, employing machine learning algorithms to map phenotype-genotype
correlations. SMART.DX.GEN substantially improves the precision in diagnosing genetic anomalies and hereditary
cancers prevalent in the Iranian demographic. Accessible via http://www.SMARTDXGEN.com, this platform serves
medical geneticists, clinicians, researchers, genetic laboratories, healthcare facilities, and academic institutions,
markedly enhancing diagnostic capabilities.

Keywords: Next-generation sequencing, Artificial intelligence, Genetic Disorders, Iran
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Big Data Application and Challenges In Clinical Laboratory

S. Mehdi Ebrahimi, PhD
Head Of Department of Separation, Farjad (Colife) Chain Laboratories, Tehran, Iran.

The integration of Big Data into clinical laboratory medicine represents a transformative shift, offering
unprecedented opportunities for enhancing patient care and precision medicine. As clinical laboratories generate
vast amounts of data from diverse sources such as laboratory results, electronic medical records, and imaging
informatics Big Data technologies can facilitate the analysis and interpretation of this information, leading to
improved diagnostic accuracy and personalized treatment strategies.

However, the application of Big Data in this field is not without challenges. Key issues include data heterogeneity,
the curse of dimensionality, and the need for robust computational methods to manage and analyze complex
datasets. Additionally, concerns regarding data privacy, standardization, and regulatory compliance pose significant
barriers to the effective utilization of Big Data technologies in clinical settings.

To harness the full potential of Big Data in laboratory medicine, it is essential to develop frameworks that ensure
data are findable, accessible, interoperable, and reusable (FAIR). This requires innovative approaches to data
governance, automated processes for data integration, and the implementation of artificial intelligence (Al) tools
that can derive meaningful insights from large datasets. Addressing these challenges will be crucial for advancing
clinical laboratory practices and ultimately improving patient outcomes in an increasingly data-driven healthcare
landscape.

Keywords: Big Data, Clinical Laboratory
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Amythist: The first Iranian Karyotyping software

Elham Monifi
Department of Mathematical Sciences, Sharif University of Technology, Tehran, Iran.

Karyotyping software is a common software in medical genetics laboratories that can detect chromosomal
abnormalities by evaluating the images of chromosomes. Karyotyping test is used to check the health of the fetus
through screening tests and also to diagnose some cancers.

In a karyotyping process, the computer is first connected to a digital camera mounted on an optical microscope.
Then the software receives the slide image as input. Then, after cleaning and separating the chromosomes, the
software arranges the chromosomes in their correct position as 23 pairs. In this software, artificial intelligence is
used to arrange the chromosomes in the correct position.

This software is the first and the only Iranian karyotyping software and is used in some genetic laboratories. This
product is developed by Ageeq Biotech Co., which belongs to Zitagene Afarin Holding.

Keywords: Amythist, Karyotyping software, Iran
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Artificial Intelligence in Biochemistry

Mohammad Javad Rasaee
Tarbiat Modares University, School of Medical Sciences, Tehran, Iran.

The potential of Al to advance Biochemistry is vast and largely untapped. Machine learning, a type of Al, enables
computers to learn from data to make predictions and decisions without explicit programming. Some of the main
applications may be mentioned such as accelerating drug discovery, the use of Al in predicting the outcomes of
enzyme-catalyzed reactions, is a core aspect of Biochemistry. For instance, deep learning neural networks have been
used to predict protein secondary structure from amino acid sequences with high accuracy. Solving the enigma of
protein folding, it can aid in drug discovery by predicting how potential drug molecules will interact with their targets
in the body. Al can also help in understanding genetic diseases by predicting the effects of mutations on protein
function. It can also assist in environmental Biochemistry by predicting how pollutants might interact with organisms
and ecosystems. It holds the promise of personalized medicine, where treatments are tailored to the individual's
genetic makeup, heralding a new era of healthcare. Researchers developed an Al model that accurately predicted
patient responses to various cancer treatments based on genetic data. The model was trained on a dataset of over
2,000 cancer patients and was able to predict treatment responses with an accuracy of over 80%. This is a significant
improvement over traditional methods and could have profound implications for the future of cancer treatment.
Oxidative stress usually refers to the generation of reactive oxygen species such as superoxide, peroxides, hydroxyl
radical or singlet oxygen, some neurological degenerative disorders such as Parkinson's and Alzheimer's disorder
may in certain conditions be associated with the generation of reactive oxygen species. Prediction and classification
of oxidative stress in cells and tissues are hence the important research performance in the area. Supervised machine
learning can successfully automate the process of evaluation and quantification of oxidative damage in biological
samples, as well as extract useful data from the abundance of experimental results. Last but not the least, is the
application of Al in education. Al can provide interactive learning tools, making the complex concepts of Biochemistry
more accessible to students. In summery it is worth to mention that Al may be used in different areas of clinical and
basic research of Biochemistry which should be taken into account by the scientist’s and students active in the field
individually.

Keywords: Artificial Intelligence, Biochemistry
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Artificial Intelligence Application in Business

Samane Bagheri
Department of Medical Biotechnology, School of Medical Sciences, University of Tarbiat Modares, Tehran, Iran.

Artificial Intelligence in business is considered as applying tools such as machine learning, natural language
processing, and computer vision to optimize and boost business functions, data analysis, decision-making and drive
business value. Accordingly, we established a website with the address rojanphahub.ir to record information related
to bacteriophages in the country with the aim of using these data to develop programs related to the use of artificial
intelligence. Recording the data related to native phages of Iran is important, especially because of the increasing
growth of antibiotic resistance and the frequent warnings of WHO. Moreover, It was previously reported that the
annual death rate directly caused by AMR is predicted to rise to 10 million by 2050. The use of phages is considered
a possible replacement to decrease the use of antibiotics. Hence, having a phage bank inside the country is
particularly necessary. The discovery of phages controlling the growth of Salmonella pathogenic bacteria in poultry
will be considered as a practical example in this project. To create this dataset, phages are isolated and sequenced.
Safe checking in terms of not having antibiotic resistance genes and toxic genes is done with programs derived from
artificial intelligence and machine learning. Eventually our aim is to design a program based on machine learning to
prepare the most suitable phage cocktail as an alternative to antibiotics in poultry.

Keywords: Artificial Intelligence, Application, Business
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Al in Clinical Biochemistry: Transformative Opportunities and Key
Challenges

Ehsan Khalili
Department of Clinical Biochemistry, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran.

The integration of Artificial Intelligence (Al) in clinical biochemistry represents a transformative shift in the landscape
of diagnostic medicine. Al technologies, including machine learning algorithms and deep learning models, offer
significant opportunities to enhance the accuracy, efficiency, and speed of biochemical analyses. These
advancements promise to improve patient outcomes through personalized medicine, predictive diagnostics, and
automated workflows that minimize human error and reduce turnaround times. Al-driven tools can analyse vast
datasets to identify subtle patterns and correlations, providing insights that are beyond human capabilities.
However, the implementation of Al in clinical biochemistry also presents several key challenges. These include
concerns about data privacy and security, the need for large, high-quality datasets for training robust models, and
the potential for algorithmic bias, which can lead to misdiagnosis or health disparities. Additionally, there are
regulatory and ethical considerations regarding the integration of Al into clinical decision-making processes, as well
as the need for collaboration between clinicians, data scientists, and regulatory bodies to ensure safe and effective
use. This abstract will explore the transformative potential of Al in clinical biochemistry, highlighting both the
opportunities it presents and the challenges that must be addressed to fully realize its benefits.

Keywords: Artificial Intelligence, Clinical Biochemistry, Challenges
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Cardiac tissue regeneration by modulating mitochondrial biological
activity in rat heart infarct model

Parisa Hassanpour®?, Mohammad Rahmati'?" Reza Rahbar Ghazi!

1. Stem Cell Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

2. Department of Biochemistry and Clinical Laboratories, Faculty of Medicine, Tabriz University of Medical Sciences,
Tabriz, Iran.

Background: Today, ischemic heart diseases are considered one of the main problems in the field of human health.
The development of new cellular product methods has brought new hopes to treating patients with cardiac ischemia.
This study aims to investigate the effect of mitochondria activated with dichloroacetate and metformin drugs
extracted from mesenchymal stem cells (MSCs) on the infarcted rat model. With the hypothesis that the
transplantation of activated mitochondria improves the potential of angiogenesis and regeneration in the repair and
function of the infarcted heart.

Methods: For this purpose, male Wistar rats were divided into six groups (control and treatment) and examined at
atime interval of 14 days. After induction of acute infarct, mitochondria activated by metformin and dichloroacetate
drugs were extracted from MSCs and injected into groups with or without hydrogel in 3 areas (around the infarct or
border). After 14 days, the heart was removed and to evaluate angiogenesis by VWF and a-SMA factors, the
immunohistochemical method and evaluation of fibrotic areas with Masson trichrome staining, evaluation of
ischemic tissue quality with H&E staining, evaluation of heart function, blood enzymes were examined.

Results: In this study, the findings indicate that the injection of active mitochondria extracted from mesenchymal
stem cells can restore and improve heart function in the infarcted area. According to Masson's trichrome staining,
the thickness of the anterior wall of the left ventricle was significantly increased in groups with mitochondrial
injection (Mito), hydrogel (Alg/Gel), and Mito + Alg/Gel compared to the stroke group (Ml) (p< -.- - - V). The increase
of angiogenic factor (VWF) and the density of capillaries (a-SMA) showed a similar trend, in which the number and
density of capillaries in the Mito + Alg/Gel group was the highest compared to the other groups, especially the Ml
group (p < -.---\). AST, ALT, and LDH enzymes were examined in different groups, 14 days after Ml, but no
significant difference was observed between the groups that received Mito + Alg/Gel and the other groups (P>-.-5).
Conclusions: Injection of activated mitochondria with DCA/Met drugs led to an increase in angiogenic capacities at
the infarct site, which improved the function of heart tissue.

Keywords: Mesenchymal stem cells, hydrogel, infarct, angiogenesis
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Exosomes and Their Therapeutic Applications

Adel Mohammadalipour
Department of Clinical Biochemistry, Isfahan Pharmaceutical Sciences Research Center, Isfahan University of Medical
Sciences, Isfahan, Iran.

Exosomes are small extracellular vesicles that play a crucial role in intercellular communication. These membrane-
bound structures are released by cells into the extracellular space and have emerged as a promising field for
therapeutic applications, particularly in the context of our recent study on the intraprostatic injection of exosomes
isolated from adipose-derived mesenchymal stem cells for the treatment of chronic non-bacterial prostatitis.
Exosomes possess unique properties that make them attractive for drug delivery. They are stable, biocompatible,
and can traverse biological barriers. By engineering exosomes to carry specific cargo molecules, such as
therapeutic proteins, small interfering RNAs (siRNAs), or anti-cancer drugs, researchers can enhance drug stability
and improve targeted delivery to specific cells or tissues. This approach has the potential to minimize off-target
effects and increase therapeutic efficacy, offering a more precise and effective treatment strategy. In our study,
we demonstrated that exosomes derived from adipose-derived mesenchymal stem cells can be utilized as
therapeutic agents in various diseases, including chronic non-bacterial prostatitis. For example, exosomes loaded
with anti-inflammatory compounds have shown promise in protecting against inflammation. In cancer treatment,
tumor exosomes carrying chemotherapeutics effectively transport drugs to target tumor tissues while reducing
adverse effects. Furthermore, exosomes can be engineered to carry antigens, serving as sources of specific stimuli
for immune responses against cancer. The therapeutic potential of exosomes extends beyond drug delivery. Our
findings indicate that stem cell exosomes have immunomodulatory, anti-inflammatory, anti-fibrotic, and
angiogenic properties, making them promising candidates for tissue repair and regeneration. Additionally,
exosomes isolated from tissues can accurately reflect disease pathology and permit analysis of the spatial and
temporal heterogeneity of the tissue microenvironment. As our understanding of exosome biology and their
therapeutic applications continues to expand, we can expect remarkable advancements that will revolutionize the
field of medicine and lead to more personalized and effective therapies. The unique properties of exosomes,
combined with their ability to transport various therapeutic substances, make them a captivating and rapidly
evolving field with significant therapeutic implications, particularly in the context of chronic non-bacterial
prostatitis treatment.

Keywords: Exosomes, Applications, Inflammation
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Role of Extracellular vesicles (EVs) in inflammation

Ebrahim Abbasi
Department of Clinical Biochemistry, Hamadan University of Medical Sciences, Hamadan, Iran.

Extracellular vesicles (EVs) propose great opportunity for the diagnosis and treatment of Alzheimer disease. They
are lipid membrane vesicles that by transferring of pTau proteins and AP peptides have vital role in the
pathogenesis of Alzheimer disease. EVs also involved in neuroinflammation and oxidative stress. These vesicles are
secreted by different cell types, such as pericytes endothelial cells, oligodendrocytes, microglia, astrocytes, and
neurons. EVs has significant role in the physiological conditions, including immune regulation, intercellular
signaling, cell migration, angiogenesis, neuronal communication, and cell growth. In AD, exosomes can induce
apoptosis and inflammation, and consequently lead to neuronal death, by diffusing pTau and AB between cells.
EVs offer a significant cell-to-cell communication approaches by carrying their cargo to recipient cells, hence
participating in the progression of Alzheimer disease by transferring inflammatory factors and pathologic agents.
We isolated EVs and then characterized them. Our results showed that EVs reduced the activity of antioxidants
enzymes (P<0.05), oxidative stress markers(P<0.05), and inflammatory factors (P<0.05), as compared to control
groups (P<0.05). In this study, we showed that EVs participate in inflammatory process.

Keywords: Extracellular vesicles, inflammation, oxidative stress
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Iron-Deficiency Anemia: Symptoms, Causes, and
Differential Diagnoses

Zahra Hesari'?, PhD

1. Metabolic Disorders Research Center, Golestan University of Medical Sciences, Gorgan, Iran.

2. Assistant professor of Clinical Biochemistry, Department of Biochemistry, Faculty of Medicine, Golestan University
of Medical Sciences, Gorgan, Iran.

Significant reduction (at least 10%) in circulating red cell mass or their hemoglobin (Hb) content appropriate for the
age and sex, leading to corresponding decrease in the oxygen- carrying capacity of blood and anemia. Based on WHO
criteria anemia characterized by Hb lower than 13 and 12 g/dl in men and women, respectively. Human iron
metabolism is the set of chemical reactions that maintain human homeostasis of iron at the systemic and cellular
level. It is also necessary for cellular respiration (cytochromes), oxygen transport. Iron deficiency anemia (IDA) is the
most common hypoproliferative anemia, followed by anemia of chronic inflammation and renal disease.
Pathogenesis of IDA is defined by poor iron stores, poor dietary intake of iron, overdevelop and chronic bleeding.
IDA is categorized to 3 stages including prelatent, latent and marked IDA. In each stage, the laboratory findings are
variable and help to diagnose the stages of IDA. When there is a suspicion of IDA, the following tests are helpful,
ferritin, serum iron, total iron-binding capacity (TIBC), transferrin saturation (T.Sat). Diagnosis of IDA is not based on
clinical manifestations, and is based solely on laboratory findings, although clinical manifestations can help in
diagnosis. Angular cheilitis and koilonychia are the two main clinical manifestations of severe IDA. Finally, IDA Should
be differentiated by Hb electrophoresis and mentzer index, level of serum lead, soluble transferrin receptor (sTfR)
protein and ferritin from thalassemia, lead poisoning, and anemia of inflammation. Anemia of inflammation, also
called anemia of chronic disease (ACD), a type of anemia that affects people who have conditions that cause
inflammation. In response to inflammatory cytokines, increasingly IL-6, the liver produces increased amounts of
hepcidin.
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Interdisciplinary discourse of geometry, art and biochemistry

Mahdi Pouramir
Professor of Clinical Biochemistry, Clinical Biochemistry Department, Faculty of Medicine, Babol University of

Medical Sciences, Babol, Iran.

Interdisciplinary and transdisciplinary studies in the common areas of geometry, art and biochemistry are the
promise of new horizons and new landescapes in education, research, technology, diagnosis and treatment. Topics
such as symmetry, chirality, fractals, tensegrity, fullerene, penrose mosaics tessellation, photography, design, music,
animation, bionic and architecture are common in the interdisciplinary discourse of geometry, art and biochemistry.
A brief look at some parts of this discourse explains, and for the eager searchers, guide references are introduced.

Keywords: Interdisciplinary, Geometry, Biochemistry
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Applications of Clinical Biochemistry in Treatment of Recalcitrant
diseases

Daryoush Hamidi Alamdari ?3, Seyed Hassan Tavoosi?, Ali Ahmadabadi?, Omid Yazarlou?, Hossain Safari?,
Mohhamad Abbasi Tashnizi®, Mahmood Hossinzadeh Maleki®, Omid Javedanfar?, Aliasghar Moeinipour?

1. Department of Clinical Biochemistry, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
2. Department of Burns and Reconstructive Surgery, Imam Reza Hospital, Mashhad University of Medical Sciences,
Mashhad, Iran.

3. Department of Cardiac Surgery, Imam Reza Hospital, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: Clinical biochemistry has wide applications in medicine such as diagnosis, treatment, prevention and
monitoring of disease. The knowledge of biochemical mechanisms in recalcitrant diseases could help to design a
protocol for treatment. In this study, clinical biochemistry is used for the treatment of refractory diseases such as
chylothorax, pneumothorax, plural effusion, diabetic chronic wound, deep second and third burns.

Methods: PRP-fibrin glue had been prepared by biochemical methods and had been used for treatment of 117
patients which had refractory chylothorax, pneumothorax, plural effusion after cardiothoracic surgery. A new
repairing gel had been prepared and used for treatment of 10 diabetic patients with chronic wounds and 10 patients
with deep burns.

Results: 95 percent of patients which had refractory chylothorax, pneumothorax, plural effusion were rescued. The
wound of 7 diabetic patients and deep burns of 10 patients were healed by using the repairing gel.

Conclusion: The knowing the deep knowledge of clinical biochemistry mechanisms involved in recalcitrant diseases
could turn on a light to invent compositions to treat these diseases.

Keywords: Clinical Biochemistry, Applications, Recalcitrant diseases
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Emerging role GLP-1 Receptor Agonists in Obesity

Mehrnoosh Shanaki®
1. Department of Medical Laboratory Sciences, School of Allied Medical Science, Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

GLP-1 agonists, initially developed for type 2 diabetes, are increasingly recognized for their role in obesity
management. These drugs promote significant weight loss, achieving placebo-adjusted reductions of 12% to 18% in
clinical trials, surpassing previous obesity medications. They enhance insulin secretion, reduce gastric emptying, and
improve insulin sensitivity, contributing to their effectiveness. Additionally, GLP-1 agonists may provide
cardiovascular benefits and are considered the gold standard for treating overweight patients with diabetes.
However, concerns about accessibility and high costs remain significant barriers to widespread use.
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Role of the CTRP family in diseases development and progression

Dr. Soudabeh Fallah
Department of Clinical Biochemistry, Faculty of Medicine, Iran University of Medical Sciences, Tehran, Iran.

Clq tumor necrosis factor-related proteins (CTRPs), which are members of the adipokine superfamily, homologs of
adiponectin with numerous functions and are closely associated with metabolic diseases, such as cardiovascular,
abnormal glucose and lipid metabolism and diabetes.

Structurally, CTRPs are predominantly homotrimers. This highly conserved and novel family contains more than 13
structural and functional adiponectin paralogs from CTRP1-CTRP15 and expanding. Apart from CTRP4, all CTRPs
consist of an amino-terminal signal peptide, a short variable region, a collagen-like domain and most importantly, a
globular carboxy-terminal domain homologous to the complement protein C1q, which is crucial for their biological
functions. Most CTRPs are expressed in adipose tissue, and other tissues such as heart, placenta, mesenchyme,
testis. CTRPs are also highly involved in the regulation of numerous physiological and pathological processes,
including glycolipid metabolism, protein kinase pathways, cell proliferation, cell apoptosis and inflammation. CTRPs
also play important roles in the development and progression of numerous types of tumors, including liver, colon
and lung cancers. Various CTRPs through diverse signaling pathways could have either anti/inflammatory,
carcinogenic or anti-tumor effects depending on the type of disease. Although the roles and underlying mechanisms
of CTRPs in tumor genesis are not known completely, but the results of some studies suggested that CTRPs have the
potential to be considered as therapeutic targets in metabolic diseases and numerous types of cancer, which offers
glimmer of hope for potential treatment strategies.

Keywords: CTRPs, adiponectin paralog, signaling pathways, metabolic diseases, cancer
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Bilirubin, once a toxin but now a life-saving endogenous metabolite. A
bench-to-bedside approach

Sayed Mohammad Shafiee> Mohammad Hasan Maleki?, Omid Vakili2, Ramin Tavakoli, Motahareh Taghizadeh?, Maryam
Niknam?, Javad Saffari-Chaleshtori?

1. Associate professor of clinical biochemistry, Department of Clinical Biochemistry, School of Medicine, Shiraz University of
Medical Sciences, Shiraz, Iran.

2. Department of Clinical Biochemistry, School of Pharmacy and Pharmaceutical Sciences, Isfahan University of Medical Sciences,
Isfahan, Iran.

3. Clinical Biochemistry Research Center, Basic Health Sciences Institute, Shahrekord University of Medical Sciences, Shahrekord,
Iran.

Background: Metabolic intermediates are often portrayed as minor components that play no fundamental role in
health or disease, merely mediating the end goal of metabolism. Recent studies have shown that many of these
intermediates are so important that they may overshadow the health of the body. Meanwhile, bilirubin, a
tetrapyrrole compound generally known as a toxic excretory compound, can sometimes have life-saving effects.
Bilirubin, an endogenous metabolic byproduct of heme catabolism, was initially considered a useless and potentially
toxic compound at high levels. Recent evidence suggests that mildly elevated bilirubin levels may provide potent
protection against oxidative stress-associated diseases, including cardiovascular disease, diabetes, metabolic
syndrome, and certain cancers potentially leading to a lower overall risk of mortality.

Methods: We investigated the role of bilirubin in histopathological changes, gene expression, and biochemical
markers, considering various approaches such as inflammation mechanisms, tumorigenesis, autophagy, apoptosis,
and endoplasmic reticulum (ER) stress. The effects of bilirubin were examined in vitro and in vivo using quantitative
real-time PCR, western blot analysis, and histological studies.

Results: Our results in various projects showed that bilirubin alters the expression of autophagy/apoptosis-related
genes such as Mdmz2, Bcl-2, BECN1, LC3, and Atgs, and improves disease symptoms in cancer cell lines and fatty liver
models. Furthermore, we observed an improving effect of bilirubin on the expression of ER stress-related genes in
type 2 diabetes models. Moreover, bilirubin has a positive effect on inflammation and metabolism by altering the
expression of genes such as PPAR-a, TIGAR, SIRT1, and NF-kB.

Conclusion: Therapeutic strategies aimed at inducing a controlled state characterized by mild non-pathological
hyperbilirubinemia may represent a novel approach to the prevention and amelioration of oxidative stress-related
and inflammatory diseases. Bilirubin can be considered a therapeutic metabolite due to its endogenous antioxidant
properties and therapeutic effects against various diseases.

Keywords: Bilirubin, Oxidative Stress, Metabolic Diseases, Cancer
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Securigera Securidaca ameliorated diabetic complications in streptozotocin-
induced diabetic rats
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3. Department of Biochemistry, Medical School, Hamadan University of Medical Sciences, Hamadan, Iran.
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Background: Chronic complications of diabetes are linked to metabolic disturbances, causing significant morbidity
and mortality. Researchers are exploring safer alternatives to synthetic antidiabetic drugs, with herbal materials
gaining attention. Securigera securidaca seeds are rich in flavonoids and phenolic acids with powerful biological
effects. The current study was undertaken to evaluate the effects of hydroalcoholic extract of S. securidaca seeds
(HESS) on anti-oxidant and anti-inflammatory capacity, fertility power, tissue changes of the pancreas, liver, and
testis, hepatic and pancreatic Local Renin-Angiotensin System (RAS), cardio-protective properties, and
cardiovascular risk indices in streptozotocin (STZ) induced diabetic rats.

Methods: Twenty-five male Wistar rats were randomly separated into five groups equally, which consisted of
healthy and diabetic control groups, as well as three groups receiving different doses of HESS treatment, for 35 days.
Serum and tissue samples were taken, and analyzed for biochemical profile and histopathological changes.
Furthermore, the total amounts of phenolic and flavonoid substances in the herbal extract were measured.
Statistical analysis was done using SPSS and GraphPad Software. one-way analysis of variance (ANOVA-1) followed
by the post hoc Tukey test was used for data analyses.

Results: The herbal extract contained a high amount of flavonoid and phenolic compounds. the HESS decreased
glucose and insulin resistance, as well as increased insulin sensitivity, and insulin secretion. In addition, The HESS
mitigated oxidative and nitrosative stress, as well as inflammation, dose dependently. Administration of high doses
of HESS, significantly ameliorated lipid profiles, reinstated PON1 activity, and diminished cardiovascular risk indices.
HESS made ameliorate sperm parameters in diabetic rats but appeared small remedial impact on harmed testicular
tissue. Herbal extract, demonstrated minimal influence on the angiogenic and anti-angiogenic biomarkers (except
TGF-B), even at the maximum dosages. HESS demonstrated a dose-dependent alleviation of oxidative stress in tissue,
along with alterations in the levels of local renin-angiotensin system (RAS) components in both pancreatic and
hepatic tissues, when compared to the diabetic control group.

Conclusion: HESS may be regarded as an appropriate herbal adjunct in the pharmacological management of
diabetes.
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The importance and method of measuring metals in the diagnosis of
diseases

Jalal Hassan
Division of Toxicology, Department of Comparative Bioscience, Faculty of Veterinary Medicine, University of Tehran,
Tehran, Iran

Background: Trace elements are essential for the proper functioning of the body and some of them can be toxic and
may disrupt the balance of essential nutrients. It can be assessed in urine, blood, feces, and hair. The comparison
of urine element concentrations before and after administration of a chelator can be used to estimate net retention
of potentially toxic elements which is useful for monitoring the efficacy of metal detoxification therapy. Whole blood
is a suitable sample to assess the status of essential elements such as Mg, Cu, Zn, and also metal toxicities. Analysis
of the elements in stool and hair provides a means to assess the detoxification of potentially toxic metals.
Deficiencies or excesses of these essential elements affect numerous metabolic processes.

Methods: Clinical reference laboratories around the world can measure these elements using Inductively coupled
plasma mass spectrometry (ICP-MS) and High-resolution ICP-MS. We were one of the laboratories to employ ICP-
MS and ICP/OES techniques for elemental analysis.

Results: Results of urine element analyses, following the administration of a chelator, are expressed within 24 hours
after correcting the creatinine amounts. For several toxic elements such as Mercury, Cadmium, Lead, Antimony, and
Uranium, biliary excretion of metals into feces is a primary natural route of elimination from the body. Hair elements
analysis provides information regarding recent and ongoing exposure to potentially toxic metals, especially
methylmercury and arsenic, and the time-averaged status of specific nutrient elements. This noninvasive screening
test requires only 0.25 grams of hair.

Conclusion: Our mission will be to research, develop, and offer innovative specialty tests that help physicians identify
health risks and improve outcomes for patients with chronic conditions. Also, we could educate support healthcare
professionals to take more consideration to estimate trace elements status in biological samples.

Keywords: ICP technique, ICP-MS, Noninvasive screening tests
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The biological activities of trace elements, Angiogenesis, Immunity
and anticancer effects: New approaches

Abbas Sahebghadam Lotfi
Department of Clinical Biochemistry, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

Background: Many inorganic elements are recognized as being essential for the growth of all living organisms.
Transfer of nutrients and waste material from cells and tissues in the biological systems is accomplished through a
functional vasculature network. Maintenance of the vascular system is vital to the well-being of organisms, and its
alterations contribute to the pathogenesis of many diseases. The recent aspects of the relationship between
different elements and their role in angiogenesis and production of pro- and anti-angiogenic factors were assessed.
Many essential elements exist in nature with significant influence on human health. Angiogenesis is vital in
developmental, repair, and regenerative processes, and its aberrant regulation contributes to the pathogenesis of
many diseases including cancer. The angiogenic activity can act as a double-edged sword. It can lead to better
regeneration and healing, or result in necrosis of biological tissues that might jeopardize the dental treatment
outcomes. The addition of inorganic ions leads to enhanced angiogenesis and immune responses, which holds
promise for the development of functional tissue-engineered constructs to repair and regenerate damaged tissues
and organs.

Case presentation: For example, the effect of chromium, silicon, zinc, copper, and sulfur on different aspects of
angiogenesis, with critical roles in healing and regeneration processes, and undeniable roles in tumorigenesis and
malignancies. In dentistry, angiogenesis plays a great role in the regeneration of dentin and dental pulp tissues after
injuries. It has utmost importance in the revascularization of traumatic premature teeth, which results in radicular
dental pulp survival and continuity of root formation.

Conclusion: The angiogenesis, immunogenicity, or pathogenicity of trace elements, especially concerning oral and
dental pathology and their use in all kinds of prostheses, has opened new horizons for us, which will undoubtedly
increase their use in the mentioned fields.

Keywords: Angiogenesis, Trace elements, Micronutrients, Revascularization, Immunity
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Comprehensive Analysis of Heavy Metals and Essential Elements in
Colorectal Cancer

Fatemeh Maghool, Mohammad Hassan Emami?!, Samane Mohamadzadeh?, Alireza Fahim?, Safoora
Mohammadzadeh!

1. Poursina Hakim Digestive Diseases Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

Background: Colorectal cancer (CRC) is the third most common cancer globally. The role of heavy metals (HMs) in
the progression and inhibition of CRC is complex. HMs may replace essential elements in the body, disrupting cellular
and enzymatic mechanisms. Therefore, to accurately study the role of HMs in malignancies, it is important to
examine changes in the profiles of HMs and essential metals.

Methods: We conducted a 3.5-year case-control study (322 participants), including CRC, advanced adenoma (AA),
and control groups, at Poursina Hakim Gastroenterology Research Center, Isfahan, Iran. The serum levels of 18
metals were measured using Inductively Coupled Argon Plasma Optical Emission Spectroscopy. These metals
included: essential metals (nutritional elements): calcium, zinc, copper, magnesium, manganese, Iron, boron, and
sodium; heavy/toxic metals: nickel, lead, cadmium, arsenic, aluminum, antimony, Tungsten; and trace elements
including selenium, cobalt, and chromium.

Results: The results revealed that the levels of arsenic and cadmium were significantly elevated in the CRC group
compared to the AA and control groups. Additionally, lead and antimony levels were higher in CRC compared to the
control group. Conversely, zinc levels were higher in the AA group than in the CRC group. The trend of serum copper
changes was similar to zinc in the three groups but the difference was not statistically significant (p=0.084).
Conclusion: The study demonstrates a clear association between elevated levels of certain HMs, such as arsenic,
cadmium, and lead, with CRC. These findings suggest that alterations in the homeostasis of HMs may contribute to
the development and progression of CRC. Understanding these metal profiles could provide valuable insights for
developing targeted diagnostic and preventive measures to reduce the incidence of CRC. Further research is
warranted to explore the mechanisms underlying these associations and to evaluate the potential for clinical
applications in cancer prevention and management.

Keywords: Colorectal cancer, heavy metals, essential elements, advanced adenoma
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Common and different roles of Zn and Cu in various types of cancer

Seyed Alireza Mesbah-Namin
Department of Clinical Biochemistry, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran.

Background: Zn and Cu are both essential trace elements in different tissues of the human body and take part in
several cellular metabolisms, and enzyme activities. Those are catalytic cofactors for the superoxide dismutase
(Zn/Cu SOD). The biological action of both has been demonstrated to have antioxidant and anti-inflammatory
properties. Any alteration of intake of only one of them may cause an imbalance in their levels. Excessive dietary Zn
can cause Cu deficiency. An increased Cu/Zn ratio was noted in many different malignancies including breast,
ovarian, endometrial, and cervical cancer. The aim of this study was to estimate Zn and Cu levels in tumor and its
margin tissues in patients with breast cancer.

Methods: 40 women with a histologically confirmed diagnosis of invasive ductal carcinoma who had not received
any treatment such as chemotherapy, surgery and/or radiation therapy were enrolled. The tissue levels of Cu and
Zn were measured by an atomic adsorption spectrophotometer equipped with a graphite furnace.

Results: Our data showed that both Zn and Cu levels in tumor tissues were significantly higher in patients with breast
cancer compared to tumor marginal tissue. A correlation was found between tissue concentration of Zn and tumor
location, lymph node involvement, and HER2 receptor. Oxidative stress enzymatic markers including SOD, CAT, and
GPX showed that the

enzymatic activity of SOD (p=0.005), CAT (p=0.0001), and GPX (p=0.003) in the tumor tissue of breast cancer patients
was significantly reduced compared to the tumor margin tissue.

Conclusion: Increasing intracellular Zn activates Zn-dependent metalloproteinases, which catalyze the breakdown
of extracellular matrix and are involved in angiogenesis and tumor proliferation. Numerous studies have reported
increased Cu concentrations in breast cancer tissue, which can induce breast cancer through angiogenesis. The
maintenance of homeostasis of antioxidant trace metals represents a potential way to reduce the chances of
carcinogenesis.

Keywords: Zinc. Copper, Breast cancer, Tumor tissue.
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Interrelationship between aluminum and iron metabolism in patients
with chronic renal failure maintained on hemodialysis

Ali Asghar Moshtaghie
Department of Clinical Biochemistry, School of Pharmacy, Isfahan University of Medical Sciences, Isfahan, Iran.

Background: The relationship between aluminum toxicity and iron metabolism has been investigated in our lab
during the past 40 years, particularly in those patients with chronic renal failure maintained on hemodialysis.
Aluminum is used to purify the water supply and prepare dialysis fluid for patients. During dialysis aluminum
transfers across the dialysis membrane, blood circulation binds to human serum transferrin and causes several
diseases including anemia, neurological disease, and bone diseases. Aluminum competes with iron metabolism and
causes hypochromic microcytic anemia. The exact points of interference of aluminum are at mitochondria which is
a major site of the Heme synthesis.

Case presentation: For the estimation of those trace elements, atomic absorption was used. Several experiments
have been done on patients with chronic renal disease; | will discuss them in detail in the congress. Aluminum enters
the brains of these patients and causes neurofibrillary degeneration interferes with neurotransmitters and produces
dementia and Alzheimer’s disease.

Discussion: Aluminum not only interferes with Iron but also with calcium metabolism and causes bone disease which
is completely different from regular osteomalacia in renal patients. These bone diseases do not respond to vitamin
D and calcium therapy. This bone disease is called Newcastle bone disease as recently has been cited in textbooks.

Keywords: Aluminum, renal disease, iron metabolism, anemia, dementia, Alzheimer’s disease
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The importance of elements in food chain

Mahsa Nazraz
Payesh Zist Mabna laboratory, Alborz, Iran.

Background: Elemental analysis of food is currently gaining in importance because of growing concern about food
quality and consumer’s health. Food chain is the way of element transfer from basic natural sources to plants,
animals, and humans as the final link. Elements are categorized to macro, micro, and toxic elements. In comparison
to macro/micro elements which are vital for life, toxic elements have detrimental effects on organisms. The long
and uncontrolled use of elements (specially metals) has led to their ubiquity in various environmental
compartments. Therefore, monitoring of elements is important in food chain links such as soil, water, air, feed and
food.

Case Presentation: Different types of foods are assessed with new methods and instruments in our well-equipped
laboratories. In this regard | am trying to discuss some basic sources of them. All soils naturally contain trace levels
of metals. The concentration of metals in soil is related to the geology of the parent material from which the soil was
formed. Metals may be transported to ground water. Elements can be taken up by plants if they are present in the
soil as soluble ions in the forms of organic or inorganic complexes. Element accumulation in food plants depend on
concentration of ions and chemical character of complexes form. Elements can also be transferred to animals by
digestive system of animals and are accumulated in lipid-rich tissues, which are used as food for human nutrition,
including milk, eggs, or even honey.

Conclusion: Essential nutrients play a crucial role in various metabolic processes. In contrast, toxic elements tend to
accumulate in animal or human organs. So, monitoring of the level dose in food chain could be an effective strategy
to reduce human health risk.

Keywords: Food chain, Metals, Toxic elements, Nutrients
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Importance of measurement and speciation of trace elements in
medical geology
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Background: All living organisms for biological functions need some naturally existing trace elements such as iron,
zinc, copper and selenium; however, excessive amounts of toxic trace elements specially in certain forms such as
lead, mercury arsenic and cadmium can be harmful to health. Determination and speciation of these kinds of trace
elements are surveyed in medical geology field. Medical geology represents a multidisciplinary approach, that
reveals the complicated relationships between the earth (geological factors), health, and life sciences.

Case Presentation: The measurement of trace elements is important for the following reasons: Identification of
pollution, prevention of diseases and management of natural resources. There are many advanced instrumental
methods used for trace elements analysis, including advanced techniques for speciation that allow for the
differentiation of chemical forms and their bioavailability. Some case studies which have been done on dispersion
of some disease and trace elements in some part of Iran illustrate the role of geological sources in elemental
contamination will be discussed.

Conclusion: These results highlight the significance of geochemical mapping in identifying at-risk populations.

Keywords: Medical geology, Geological factors, Natural elements
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Molecular Mechanism of Action of Targeted T Cell Therapies

Seyed Mostafa Monzavi'?

1. Gene Therapy Research Center, Digestive Diseases Research Institute, Tehran University of Medical Sciences,
Tehran, Iran.
2. Iranian Academy of Applied Cell Sciences, Tehran, Iran.

Adoptive transfer of targeted T cell therapies has thrived as a promising curative modality for various cancers. Four
targeted T cell therapy categories have been identified: endogenous antigen-reactive T cells, tumor-infiltrating
lymphocytes (TILs), antigen-directed engineered TCR T cells, and chimeric antigen receptor (CAR) T cells. Exceptfor
CAR T cells that can recognize tumor antigens independent of the expression of major histocompatibility complex
(MHC) molecules, the three other targeted T cells exert their anti-tumor effects on tumor cells in an MHC-dependent
manner. Recognition of molecular mechanisms of action of these effector cells helps better understand their
efficacy. To date, several mechanisms of action of targeted T cells have been described, which are as follows: the
binding to a targeted antigen present on tumor cells and subsequent activation of anti-tumoral effects through the
secretion of inflammatory cytokines (e.g., IL-1, IL-2, IL-6, IFN-y, and TNF-a), cytolytic effector function via perforin
and granzyme, and TNF-related apoptosis-inducing ligand (TRAIL) pathway. In addition, apoptosis of tumor cells can
be elicited via the activation of caspase 8 and the formation of death-inducing signaling complex (DISC) mediated by
mature caspase-3 following initiation of Fas and Fas ligand (FasL) pathway.

Keywords: T Cell therapy, chimeric antigen receptor (CAR) T cells, inflammatory cytokines
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History and perspective of cell therapy in the world and Iran

Javad Verdi
Department of Applied Cell Sciences, School of Advanced Technologies in Medicine, Tehran University of Medical
Sciences, Tehran, Iran.

Cell therapy, or cytotherapy, utilizes living cells, particularly stem cells, to treat various diseases. This innovative
approach has evolved significantly since the 19th century when scientists first recognized the differentiation
capabilities of cells. The term "stem cell" was introduced in the early 20th century by Russian doctor Alexander
Maximo, who hypothesized the existence of hematopoietic cells. Subsequent research led to the identification of
various stem cell types and methods for their cultivation and differentiation. The therapeutic potential of stem cells
was first demonstrated in 1956 when Dr. Edward Donnall Thomas successfully transplanted bone marrow stem cells
into a leukemia patient. This was followed by Dr. Robert Good's successful transplant for a non-cancerous immune
disorder in 1968. Since then, over 30 million cell therapies have been performed globally, with 38 cell and gene
therapy products receiving FDA approval for conditions such as leukemia, skin disorders, and prostate cancer. In
Iran, stem cell treatment began in 1990 with Dr. Ghavamzadeh establishing the first bone marrow transplant
department at Shariati Hospital in Tehran. Iran has since conducted over 8,000 transplants, expanding the
application of stem cells to non-blood disorders, such as heart lesions and corneal repairs. The country has
positioned itself as a leader in stem cell research, establishing numerous academic and private institutes dedicated
to this field. To support this growth, Iran's Department of Biological Medicines launched the "Cell, Gene, and Tissue
Products Unit" in 2009-2010 to oversee the development of cell-based medicines. In 2011, the academic field of
Applied Cell Sciences was introduced to train specialists in clinical-grade cell production. Recent advancements
include the addition of three new cell therapy drugs to Iran's drug list: DestroCell for GVHD, Rooinsheet for burn
repair, and RooinGraf for chronic wound treatment. These developments reflect Iran's commitment to advancing
regenerative medicine and cell therapy services.

Keywords: Cell therapy, Iran, cytotherapy
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Mechanisms of action of stem cells in the treatment of
neurodegenerative diseases

Nasim Vousooghi
Department of Applied Cell Sciences, School of Advanced Technologies in Medicine, Tehran University of Medical
Sciences, Tehran, Iran.

Mesenchymal stem cell (MSC) therapy is a valued therapeutic strategy for neurodegenerative diseases. A lot of
studies on animals and human patients have shown that MSC transplantation is safe, possible, and effective in
neurodegenerative diseases like Alzheimer's, Parkinson's, ALS, and Huntington's. The desired outcome mediated by
MSCs is mostly achieved through the secretion of immunomodulatory molecules in conjunction with the release of
several neurotrophic factors, including glial cell line-derived neurotrophic factor (GDNF) and brain-derived
neurotrophic factor (BDNF). MSC therapy primarily facilitates the destruction of pathogenic protein aggregates, a
characteristic feature of chronic neurodegenerative diseases, by producing protein-degrading chemicals. These
chemicals reduce neuroinflammation while also providing neuroprotection, thereby mitigating disease clinical
symptoms and facilitating cognitive and functional recovery. Furthermore, the differentiation of MSCs into neural-
like cells in vivo has been partially demonstrated. We have reviewed and discussed the mechanisms and functions
of mesenchymal stem cells (MSCs) in the treatment of neurodegenerative diseases such as AD, HD, PD, and ALS.

Keywords: Mechanisms of action, Stem cells, neurodegenerative diseases
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CAR T-Cell Therapy: Mechanism of Action Against Malignant Cells
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CAR-T cell therapy has been approved for various blood cancers, including lymphoma and leukemia, and more
recently, multiple myeloma, but not for solid tumors. The approach involves modifying a patient's T cells (autologous
CAR T cells) to fight cancer. Scientists are working on allogeneic CAR T cells that come from donors and could be
manufactured in advance and administered “off the shelf.” However, challenges exist, such as the risk of rejection
or graft-versus-host disease. CAR T-cell therapy involves several key steps. Initially, T cells are extracted from a
patient's blood and genetically engineered in the laboratory to express a chimeric antigen receptor (CAR) on their
surface. These CARs are synthetic molecules designed to recognize and bind to specific antigens present on cancer
cells. Once engineered, the CAR T cells undergo large-scale expansion and reintroduction into the patient. The CAR
structure is composed of an extracellular antigen-recognition domain, usually derived from an antibody's single-
chain variable fragment (scFv), allowing it to target specific proteins on cancer cells. The most common target is
CD19, found on B-cell malignancies. When the CAR T cell comes across a cancer cell that expresses the target antigen,
it binds to the antigen and sets off a series of signaling events inside the cell. The CAR binding to the target antigen
on malignant cells triggers the activation of the CAR T cell through the intracellular signaling domains attached to
the CAR structure. These signaling domains often include the CD3T (zeta) chain, which is a key component of the T-
cell receptor (TCR) complex, along with co-stimulatory domains like CD28 or 4-1BB (CD137). These co-stimulatory
domains enhance the activation, proliferation, and survival of CAR T cells upon antigen engagement. When the CAR
T cell binds to its target, the CD3T signaling domain initiates a series of phosphorylation events, activating
downstream signaling pathways such as the PI3K/AKT, MAPK/ERK, and NF-kB pathways. These pathways promote
the release of cytotoxic granules containing perforin and granzymes from the CAR T cells. Perforin creates pores in
the target cancer cell's membrane, allowing granzymes to enter and induce apoptosis (programmed cell death) in
the malignant cell. Additionally, CAR T cells secrete pro-inflammatory cytokines like interferon-gamma (IFN-y) and
tumor necrosis factor-alpha (TNF-a), which further enhance the immune response against cancer cells and can
recruit other immune cells to the tumor site. Here, the mechanisms involved have been discussed and explained.
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Biochemical potential of Exosomes derived from Mesenchymal Stem
Cells

Alireza Shoae-Hassani', Shabnam Feshangchain-Atashbar?
1. Stem Cell and Regenerative Medicine Research Center, Iran University of Medical Sciences, Tehran, Iran

Extracellular Vehicles (EVs) derived from MSCs, including Exosomes and shed microvesicles (50-1000 nm diameter),
have significant biochemical potential as they play crucial roles in intercellular communication, and transporting
proteins. Exosomes can mimic the biological activity of MSCs by horizontally transferring many functional molecules
including MRNAs, miRNAs, and lipids to the cellular microenvironment. Exosomes target cells communication and
possess restorative processes. MSC-exosome effects are elicited by modulating inflammation, angiogenesis, cell
proliferation, and matrix synthesis. They have been shown to reduce apoptosis in various epithelial tissues and
protect cartilage and bone by suppressing inflammatory cytokines and macrophage activation. This allows them to
exert anti-inflammatory and tissue-protective effects, making them valuable for therapeutic applications. Also, their
ability to reflect the biochemical state of their originating cells makes them valuable in research for biomarkers and

diagnostic settings.

Keywords: Exosomes, Mesenchymal Stem Cells, Biomarkers
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Application of mesenchymal stem cells in disease treatment:
molecular and biochemical mechanisms

Seyed Iman Seyhoun
Department of Applied Cell Sciences, School of Advanced Technologies in Medicine, Tehran University of Medical
Sciences, Tehran, Iran.

Mesenchymal stem cells (MSCs) are among the types of stem cells that are found in both embryonic tissues and in
various adult body parts. These cells act as the body's soldiers, circulating throughout the body via the bloodstream
so that wherever the body needs repair and restoration, these cells assist in the healing and rebuilding process.
Mesenchymal stem cells have two essential characteristics that make them suitable candidates for treating many
diseases: 1) Their suppressive action on the immune system and anti-inflammatory effects; 2) Their property of
regeneration and their ability to reconstruct, which can regenerate many organs, including cartilage, fat, and bone.
These cells have several applications in the treatment of many diseases, including slow-healing wounds, most
inflammatory diseases such as IBD and CP, GVHD, and pain management. Mesenchymal stem cells stimulate this
anti-inflammatory property and the ability to proliferate, grow, and regenerate through certain molecular and
biochemical pathways, which we intend to explain in this discussion.

Keywords: mesenchymal stem cells, Disease treatment, Biochemical mechanisms
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Investigating the Role of Microbiome-Derived Short-Chain Fatty Acids
as Early Markers of Metabolic Syndrome: Insights for Clinical
Diagnostics

Afsaneh Hajihassani?, Cigir Birai Avci?, Alireza Nourazarian®

1. Department of Biochemistry and Clinical Laboratories, Faculty of Medicine, Tabriz University of Medical
Sciences, Tabriz, Iran.

2. Department of Medical Biology, Faculty of Medicine, EGE University, lzmir, Turkey.

3. Department of Basic Medical Sciences, Khoy University of Medical Sciences, Khoy, Iran.

Background: Metabolic syndrome covers a group of disorders that raise the risk of developing heart disease, stroke,
and type 2 diabetes and have been related to gut health, possibly due to dysbiosis. In this work, the researchers
aimed to find whether Short-Chain Fatty Acids (SCFA)-mediated gut bacterial metabolism and inflammation could
be an early predictor of metabolic syndrome.

Methods: This study analyzed the gut bacterial composition and SCFA levels in 65 patients, both with and without
metabolic syndrome. The authors used GC-MS technology to assess specific gut bacteria species or metabolites
associated with metabolic syndrome, aiming to investigate changes in gut bacteria that could potentially influence
metabolism and the development of metabolic syndrome.

Results: Metabolic syndrome in patients was associated with reduced levels of the fatty acid butyrate and an
increase in acetate. Butyrate is a SCFA with anti-inflammatory properties that is favorably connected with enhanced
metabolic health. Acetate has been positively linked with greater markers of obesity. The ratio of acetate to butyrate
was strongly connected with body mass index, waist circumference, fasting blood glucose, triglyceride levels, and
blood pressure (all r =0.45, p < 0.01). Inflammatory indicators were low in people with higher levels of butyrate; this
link was statistically significant (r = —0.35, p < 0.05). By ROC curve analysis, the accuracy in predicting metabolic
syndrome by measuring this ratio of short-chain fatty acids by clinical indicators was substantially raised from 0.70
using only clinical markers to 0.85 utilizing additional AUC measurement of the ratio of short-chain fatty acids.
Conclusion: With an emphasis on the inclusion of microbiome-related metabolites in clinical assessments, this study
suggests that measuring short-chain fatty acids (SCFAs) could serve as an early diagnostic tool for metabolic
syndrome. Additionally, it implies that researchers could explore novel treatment options through the manipulation
of gut bacteria.

Keywords: Metabolic Syndrome, Biomarkers, Metabolomics, Gastrointestinal Microbiome, Fatty Acids analysis
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Indole-3-Carbinol Promotes M2 Macrophage Polarization Via Ahr
Pathway and Glucose Transporter Regulation in Thp-1 Macrophage-
Like Cells
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Background: Macrophages, essential for innate immunity and highly adaptable, respond to pathogens or tissue
damages by altering their phenotype between pro-inflammatory M1 and anti-inflammatory M2 types. Disruption in
macrophage polarization is linked to inflammatory diseases and metabolic disorders. Glucose metabolism, crucial
for macrophage function, is regulated by glucose transporters. The Aryl hydrocarbon receptor (AhR) modulates
immune responses, with diverse ligands influencing macrophage phenotypes and function. Our study aimed to
investigate how AhR activation by I3C and TCDD could impact glucose transporters and macrophage phenotypes and
functions in THP-1 cells.

Methods: THP-1 cells were differentiated into macrophage-like cells and treated for 24 hours with 100 ng/mL LPS,
100 nM TCDD, and 10 ng/uL I3C. Real-time PCR was performed with primers targeting CYP1A1, CYP1B1, ARG-1, IL-
12B, AHRR, NOS2, IL10, GLUT1, GLUT3, and GLUT6. Flow cytometry assessed CD86, CD16, and CD163 expressions.
Cytokines TNFa and TGFP were measured using ELISA.

Results: CYP1A1 and CYP1B1 expression was significantly increased in 13C and TCDD treatments, with CYP1B1
showing a higher fold change in 13C compared to TCDD. AhRR expression was highest in the TCDD group. For
macrophage polarization, I13C significantly elevated CD163 expression while reducing CD16 and CD86, indicative of
M2-like polarization. Additionally, 13C promoted Argl expression and reduced NOS2 levels, while TCDD increased
NOS2. Cytokine analysis revealed 13C-induced upregulation of IL-10 and TGF-B, while TCDD significantly elevated
TNF-a and IL-12. 13C upregulated glucose transporter genes (GLUT1, GLUT3, GLUT6), in contrast to the
downregulation observed in TCDD-treated cells.

Conclusion: Our findings demonstrated that 13C distinctly modulates AhR activation genes, macrophage polarization,
cytokine expression, and glucose transporter levels in THP-1 cells compared to TCDD and LPS treatments. Our results
suggest that I3C favors an anti-inflammatory M2-like macrophage polarization, coupled with enhanced metabolic
activity.

Keywords: Aryl hydrocarbon receptor (AhR), Indole-3-carbinol (13C), TCDD, LPS, Macrophage polarization, M2
macrophages, Glucose transporters, Immune modulation
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Background: Endotoxin, also recognized as lipopolysaccharide (LPS), is considered the pathogenic factor of septic
shock triggered by Gram-negative bacteria and generates inflammatory responses. Synthetic peptides have pulled
in expanding consideration from researchers for the blocking of LPS and treatment of sepsis. The aim of the study
was to design a novel synthetic anti-endotoxin peptide and assess its effect in vitro.

Methods: To design a new peptide, anti-endotoxin peptides were extracted from the APD3 site. The physicochemical
features, secondary structure content, and tertiary structure type of each residue were determined by ProtParam,
GOR IV, pep-fold, and I-TASSER. Hemolytic activity and cytotoxicity of the peptide on RAW264.7 cells were assessed
by human RBC hemolysis test and MTT assay, respectively. Real-time PCR and western blot were utilized to
assess the gene expression of IL-1B, TNF-a, IL-6, IL-10, iNOS, and TLR4, as well as the protein expression of NF-
KB(P65), correspondingly. The designed peptide has 13 amino acid residues (GRRWWRFKKWWAKF). The second
structure of the peptide had 46.15% random coil and 53.85% extended strand.

Results: The results of the prediction of the tertiary structure demonstrated the peptide forms an alpha helix
structure. It possesses low hemolytic activity and low cytotoxicity against RAW264.7 cells. This peptide remarkably
restored LPS-induced TLR4 overexpression, and decreased gene expression of IL-1p, IL-6, iNOS, and TNF-a, whereas
increased IL-10. This peptide significantly decreased the protein expression of NF-KB (p65).

Conclusion: These findings infer that this peptide with low toxicity, hemolytic activity, and LPS-neutralizing activity,
merits more research as a possible anti-LPS agent for managing septic shock.

Keywords: Endotoxin, Lipopolysaccharide, Cytotoxicity, Peptide, Septic shock
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The Effect of Omega-6 and Recombinant NMP Protein on Endoplasmic
Reticulum Stress of Liver Tissue of Non-Alcoholic Fatty Liver (NAFLD) Rats
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Background: Endoplasmic reticulum stress (ERS) plays an important role in the development of non-alcoholic fatty
liver disease (NAFLD). This study investigated the effect of consuming omega-6, and recombinant NMP protein alone
or in combination with omega-6, on ERS in NAFLD Rats.

Methods: NMP recombinant protein, the enhanced product of the human SHIP2 gene, was synthesized by genetic
engineering method in the Pichia pastoris host according to the Ecallantide method. In this experimental study, 80
male Wistar rats (weight 156.19 + 7.82 g) were divided into five groups, including control-healthy (CN), patient
(NAFLD), patient+omega-6 (OMG6ENAF), patient+NMP recombinant protein (NMPNAF) and NMP+Omega 6 patient
(OMBNMPNAF). The supplement groups received 2 grams of omega-6 (per kilogram of body weight) orally during
the intervention period. Also, at the same time, 2 ml of NMP recombinant protein was injected intravenously with
selenium adjuvant to establish a better balance of Immune System Response.

Results: Induction of NAFLD increased GRP78, PNPLA3, ALT, and AST(p<0.0001). The expression of GRP78 and
PNPLA3 in OM6NMPNAF (p<0.0001 and p<0.001, respectively) and OMG6NAF (p<0.0001 and p<0.001, respectively)
groups had a significant decrease compared to NAFLD. ALT and AST also decreased significantly in OM6NMPNAF
(p<0.00001 and p<0.0001 respectively) and NMP NAF (p<0.0001 and p<0.001 respectively) groups. The combined
intervention of NMP protein with omega-6 supplement was also significant compared to the effect of each
intervention alone on GRP78, PNPLA3, ALT, and AST(p<0.005). The amount of tissue inflammation decreased by
about 94 and the balance of the immune system response was successfully achieved. The purity percentage of NMP
recombinant protein in the yeast host was about %88.5(p<0.0001). Also, the kidney GFR index was measured in the
direction of excretion of excess omega-6 and NMP recombinant protein, which confirmed insignificant and
successful excretion (P<0.001).

Conclusion: NMP recombinant protein and omega-6 consumption inhibited ER stress in liver tissue by decreasing
the expression of GRP78 and PNPLA3. Nevertheless, this may represent a promising new treatment method for non-
alcoholic fatty liver disease.

Keywords: NAFLD, Omega-6, NMP Recombinant Protein, Liver Pathobiology, Rats.
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Background: Depression is a disorder linked to cognitive deficits, locomotor activity, and protein expressions.
Hesperidin has shown promise in treating depression. However, its poor water solubility limits its use. In this study,
we loaded hesperidin into niosomes to enhance its delivery. We investigated locomotor activity in Wistar male rats
using open-field and assessed proenkephalin protein levels in the hippocampus.

Methods: 36 male rats were used and divided into six groups: control (saline for 14 days), depressed (reserpine (0.5
mg/kg) for 14 days), hesperidin (hesperidin (20 mg/kg) for 14 days), depression-hesperidin (reserpine (0.5 mg/kg)
for 14 days+ hesperidin (20 mg/kg) for 14 days), nano (niosome-hesperidin (20 mg/kg) for 7 days), and depression-
nano (reserpine (0.5 mg/kg) for 14 days+ niosome-hesperidin (20 mg/kg) for 7 days). Open field test was taken on
the 7th and 14th day. Then the hippocampus tissue samples were extracted and the proenkephalin protein levels
were assessed using the western blot method.

Results: The results indicate significant changes in proenkephalin protein levels in the depressed (p<0.01), hesperidin
(p<0.0001), depression-hesperidin (p<0.001), and depression-nano (p<0.001) groups compared to the control group.
Additionally, the protein levels were significantly higher in both the depression-hesperidin group and the depression-
nano group compared to the depressed group (p<0.0001). Also, it was shown that the locomotor activity in the open
field test during the 7th and 14th days was significantly different between the control group and the depression
group on day 14 (p<0.05), and the hesperidin group had significantly increased levels compared to the depressive
group on day 7 (p<0.001). We observed a significant increase between the hesperidin group on day 7 and the
depressive on day 14 (p<0.01), hesperidin and niosome-hesperidin (p<0.01), and depression-nano and hesperidin
on day 7 (p<0.05).

Conclusion: The results of this study demonstrated the nanoparticles loaded with hesperidin influenced locomotor
activity, proenkephalin protein expression, and improved depressive-like behavior within a shorter timeframe.

Keywords: Depression, Niosome-hesperidin, Proenkephalin, Open field test, Locomotor activity
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Microfluidic Biosensor for the Troponin | Detection Based on
Immunoassay
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Background: Troponin |, a cardiac-specific protein, is crucial for heart muscle contraction. As a biomarker, it excels
in diagnosing heart injuries. Its sensitivity and specificity make it superior to other markers like CK-MB. Elevated
troponin | indicates heart damage severity. Beyond initial diagnosis, it aids in post-injury monitoring and predicting
complications. Microfluidic biosensors rapidly and accurately detect Troponin | using microchannels and biological
components.

Methods: In the current microfluidic biosensor, a biological sample containing Troponin | protein is passed through
microfluidic channels. This movement binds Troponin | to immobilized capture antibodies on the PMMA surface and
is subsequently detected by an HRP-conjugated antibody; to set up the conditions, a pilot ELISA-based model was
generated on a PMMA surface to detect the mentioned signal.

Results: In the first step, laser-cut PMMA channels were bonded together. Then capture antibodies immobilized on
the surface. For generating a pilot model, a sandwich ELISA was carried out according to a standard ELISA protocol.
Different concentrations of Troponin | were prepared. A calibration curve of Troponin | concentration versus
wavelength is plotted and the concentration of unknown samples is determined from this curve. The detection limit
of the ELISA model was at least 0.01 ng/ml.

Conclusion: The microfluidic biosensor presented in this study provides a precise and sensitive tool for Troponin |
measurement. This technology can be used in early detection, monitoring of cardiovascular disease treatment, and
other clinical applications. Future studies can explore the ability of this biosensor in clinical samples and the
development of simultaneous detection of multiple biomarkers at the same time.

Keywords: Keywords: Microfluidic, Biosensor, Troponin |, cardiovascular disease
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Background: Asherman syndrome (AS), characterized by intrauterine adhesions, is a significant cause of infertility
and menstrual irregularities. Traditional treatments have shown limited success, prompting the exploration of
regenerative therapies. This study investigated the potential of co-treating mesenchymal stem cells (MSCs) and
exosomes derived from umbilical cords (UC) as a novel therapeutic approach for AS-related infertility.

Methods: Twelve patients with AS were randomly allocated into four groups: (1) single injection of MSCs, (2) two
exosome injections, (3) co-treatment with MSCs and exosomes, and (4) phosphate-buffered saline control.
Endometrial gene expression, thickness, adhesions, pregnancy, and live birth rates were assessed.

Results: The co-treatment group exhibited significant upregulation of genes involved in endometrial regeneration
(TGF-B1, ADAM15, ADAM17, SMADS3, Integrin3) and downregulation of SMAD7. This group also demonstrated the
highest mean endometrial thickness, reduced intrauterine adhesions, and the highest pregnancy (66.7%) and live
birth rates. No severe adverse events were reported.

Conclusion: Co-treatment with UC-derived MSCs and exosomes shows promise as a safe and effective therapy for
AS-related infertility, with synergistic effects on endometrial regeneration and reproductive outcomes. These
findings warrant further investigation in more extensive clinical trials.

Keywords: Asherman syndrome, Mesenchymal stem cells, Exosomes, Cell therapy

98



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2825-1

PCLO Variations Cause Pontocerebellar Hypoplasia Type 3: A Novel
Variant in PCLO and Crispr-Edited Cells Based Wes Results
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Background: Pathogenic variations in the PCLO gene cause Pontocerebellar Hypoplasia type 3 (PCH3), an extremely
rare autosomal recessive disorder, characterized by seizure, intellectual disability, developmental delay, and
microcephaly. PCLO encodes the Piccolo protein, which plays a critical role in synaptic function and neurological
disorders. Hitherto, only one pathogenic variant in PCLO causing PCH3 has been reported in the literature. Research
on PCH3 is ongoing, but due to its rarity, there are relatively few studies on the condition.

Methods: A novel homozygous (NM_033026: c.458T>C, p. Met153Thr) variant in PCLO was detected by whole-
exome sequencing and confirmed by Sanger sequencing. Furthermore, explaining the pathogenicity of PCLO variants
was done by functional studies such as the generation of CRISPR-edited cells, Real-time PCR, in-silico analysis, and
NGS results.

Results: The proband presented with seizure, microcephaly, mild ataxia, and behavioral issues. Unlike the previously
reported cases, she manifested toe walking, loss of tendon reflexes, and paralysis of one side of her body. Then, the
PCLO knock-out cell model and molecular analysis provided support for the loss of function of the Piccolo protein in
the case of homozygous variants of PCLO. Our investigations also demonstrated that Piccolo deficiency could affect
the expression of other genes such as CtBp1 and BSN.

Conclusion: Here, we have identified one novel PCLO variant causing PCH3. A novel CRISPR-based cell model for
PCH3 was also designed that will provide an appropriate foundation for further studies on the molecular mechanisms
of Piccolo functions. This model will contribute to a better understanding of the disease pathogenesis.

Keywords: PCLO, Piccolo, Pontocerebellar hypoplasia type 3, Mutation, CRISPR/Cas9.
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Background: Saccharomyces boulardii is a unique probiotic yeast known for its anti-inflammatory properties and its
impact on intestinal barrier functions. According to some studies, altering the gut microbiota could strengthen the
gut barrier and decrease inflammatory responses in liver fibrosis. However, the safety of live probiotics remains a
significant concern. This study examined the impacts of heat-killed S.boulardii on inflammation and intestinal barrier
disruption in an experimental liver fibrosis model.

Methods: liver injury was induced by Bile duct ligation (BDL) in male Wistar rats. The study included four groups
(n=8), two of which were BDL; one group received heat-killed S.boulardii, and another one vehicle daily by gastric
gavage. Sham-operated and normal controls either received vehicle. Heat-killed S.boulardii was prescribed 7 days
before BDL and then for 21 consecutive days after BDL. Finally, the expression of aSMA, TNFaq, IL-6, and IL-10 genes
in liver tissues and ZO-1 genes in the terminal ileum were assessed. Also, liver tissues and ileum were histologically
analyzed.

Results: After treatment with heat-killed S.boulardii, the expression of aSMA, TNFa, and IL-6 genes were lower
compared to the group of BDL rats (P < 0.001), but gene expression of IL-10 was higher (P £0.01) in liver tissue, also
the expression of the ZO-1 genes in the ileum was greater than that in the BDL group (P < 0.001). Moreover, liver
tissue fibrosis and bile duct hyperplasia were lower than in the BDL group (P < 0.05). Also inflammatory, and necrosis
cells, were not significantly lower than in the BDL group. Collagen fibers accumulate in the liver tissue in this group
lower than the BDL group (P < 0.001). Additionally, villi shortening and crypt density in ileum tissue were lower than
that in the BDL group (P < 0.05)

Conclusion: Heat-killed S.boulardii has the potential to attenuate liver fibrosis progression.

Keywords: Heat-killed probiotics, Saccharomyces boulardii, Liver fibrosis, Bile duct ligation
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Background: Cisplatin (CP) is a well-known and effective chemotherapeutic drug in cancer treatment, although it
may result in nephrotoxicity as a side effect. Melatonin (Mel) has proven strong protective qualities against
numerous toxicities due to its free radical scavenging ability. This study aims to investigate the possible
nephroprotective effects of melatonin-loaded chitosan nanoparticles (ChitMelNPs) on CP-induced nephrotoxicity in
adult male rats.

Methods: Forty male Wistar rats were divided into five groups: Control, CP, Mel (10 mg/kg), ChitMelNPs (10 mg/kg),
and ChitNPs (10 mg/kg). The treatments were given by gavage for 15 days, with CP (12 mg/kg) injected
intraperitoneally on the 16th day. On the 18th day, the rats were sacrificed to obtain kidney tissue and blood
samples. Urea, creatinine, albumin, and total protein levels were evaluated in serum using biochemical tests. In
addition, oxidative stress markers MDA and GSH were measured, along with the relative mRNA expression of iNOS
and Nrf2.

Results: Following CP delivery, serum urea and creatinine levels increased considerably, while albumin and total
protein levels decreased. In addition, histopathological analysis revealed increased inflammatory infiltration, venous
congestion, sinusoidal dilatation, and feathery degeneration in the CP group. The CP-treated animals also showed a
significant rise in kidney MDA levels and a decrease in glutathione (GSH). In addition, iINOS mRNA levels were notably
higher in the CP group's kidneys than in the controls, though Nrf2 expression was reduced. Compared to the CP
group, treatment with melatonin and ChitMelNPs significantly lowered serum urea and creatinine levels while
enhancing albumin and total protein levels. Additionally, ChitMeINPs provided greater nephroprotective effects than
melatonin.

Conclusion: Our findings suggest that oxidative stress and inflammation play an important role in the development
of CP-induced nephrotoxicity and that ChitMelNPs might appear as a potential treatment alternative to handle this
issue.

Keywords: Melatonin, Cisplatin, Nephrotoxicity, Nrf2, iNOS
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Background: Celiac disease (CeD) is a chronic immune-mediated intestinal condition triggered by gluten in
genetically susceptible subjects. Some patients continue to have symptoms despite a gluten-free diet (GFD).
Researchers are investigating alternative therapies with anti-inflammatory and immune-regulating effects.
Tryptophan (Trp) and vitamin A (Retinol, Ret) influence dendritic cells (DCs) and enhance their tolerogenic
properties. This study aimed to examine how Ret and Trp together affect the phenotypic and functional maturation
of DCs in response to gliadin.

Methods: Monocyte cells from the peripheral blood mononuclear cells (PBMCs) of five celiac disease patients were
differentiated into dendritic cells (DCs) using GMCSF and IL-4 for 5 days. The generated DCs (CD11c+, CD14-) were
seeded at 0.5 x 106 cells/ml in 24-well plates. These cells were treated with or without 100 uM Trp + 1 uM Ret for
48 hours, followed by stimulation with 500 ug/ml peptic and tryptic (PT) digested gliadin for another 48 hours. Flow
cytometry was used to analyze the expression of CD11c, CD14, CD83, CD86, and CD103. Levels of TGF-B, IL-10, IL-
12, and TNF-a, were measured by ELISA, while mRNA expression of retinaldehyde dehydrogenase 2 (RALDH2),
integrin ok (CD103), and Indoleamine 2, 3-dioxygenase (IDO) were assessed by qRT-PCR.

Results: We found that treatment of monocyte-derived immature DCs of celiac disease with Ret + Trp, followed by
PT-gliadin exposure, resulted in significantly reduced expression of maturation markers, including CD83-CD86 and
the inflammatory cytokines IL-12 and TNF-a (p < 0.0001), while the expression of IL-10, TGF-B and the inhibitory
markers CD103, IDO and RALDH2 were significantly increased (p < 0.0001) compared to PT- gliadin stimulated DC
alone.

Conclusion: The results suggest that vitamin A + tryptophan may provide therapeutic benefits to attenuate the
effects of PT-gliadin-stimulated dendritic cells (DCs) in celiac disease. However, further research is needed to fully
understand the underlying mechanisms of action in these cells.

Keywords: Celiac disease, Tryptophan, Retinol, Dendritic cells, T regulatory, Immune tolerance
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Background: Hyperglycemia leads to aggregation of misfolded proteins and oxidative stress, activating different
related apoptosis pathways. In this study, we investigated the effects of L-lysine, as a chemical chaperone, and the
co-administration of Lys-Zinc-Vitamin C on oxidative stress, ER stress, and poly [ADP-ribose] polymerasel (PARP-1)
activity (as a Parthanatos parameter) in the skeletal muscle of diabetic rats.

Methods: First, 30 Nicotinamide+Streptozotocin-induced diabetic rats were divided into three groups. Each diabetic
group was treated with water (DN), Lys (DL), and Lys+VitC+Zn (DS). After one month, they were sacrificed and tissues
were collected. We measured Catalase (CAT), Superoxide dismutase (SOD), Glutathione Peroxidase (GPx) activity,
and Total Oxidant Status (TOS) by colorimetric methods. In addition, UPR and autophagy protein expression (elF2a,
p- elF2a, XBP1s, Beclinl, and LC3) were measured by Western Blotting. Also, the splicing of XBP1 mRNA was
evaluated by RT-PCR. In addition, the Colorimetric PARP Assay Kit measured the PARP-1 activity enzyme.

Results: Unlike the DL group, the DS group showed a significant increase in CAT, SOD, and GPx-specific activities as
well as TOS compared to DN. In addition, the DS group had significantly different GPx than the DL group. A significant
decrease was observed in the XBP1 mRNA splicing of DS and DL groups compared to DN. The expression of XBP1, p-
elF2a, and p-elF2a/elF2a ratio was significantly lower than those in the DS group compared to DN. Beclinl and LC3II
expression were significantly reduced in the DS and DL groups compared to DN. Furthermore, PARP-1 activity was
significantly decreased in both DL and DS groups compared to DN.

Conclusion: Lysine and Lys+VitC+Zn decreased UPR and autophagy pathways through the reduction of oxidative
stress and ER stress, which ultimately reduced the PARP-1 activity as a Parthanatos marker. Notably, Lys+VitC+Zn
has more antidiabetic potential than Lysine alone in type 2 diabetic rats.

Keywords: Diabetes, Lysine, Oxidative Stress, ER stress, Parthanatos
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Metformin and Morin Combination Therapy Ameliorates Oxidative
Stress in Skeletal Muscle of Mice Fed a High-Fat Diet

Arash Bahramzadeh'?, Shadi Seyyedebrahimi!, Reza Meshkani’

1. Department of Clinical Biochemistry, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran.
2. Students’ Scientific Research Center (SSRC), Tehran University of Medical Sciences, Tehran, Iran.

Background: Oxidative stress, characterized by increased intracellular reactive oxygen species (ROS) generation, has
been reported to be a key factor in the induction of insulin resistance in the muscle. This study aimed to investigate
the single and combined treatment effects of metformin (MET) and morin (MOR) on oxidative stress parameters in
the skeletal muscle of mice fed a high-fat diet.

Methods: Fifty male C57BL/6 mice were randomized into two dietary groups: the control group received a normal
chow diet, and the high-fat diet (HFD) group received a 60 % fat-powered HFD for 15 weeks. Afterward, the HFD
group was randomly divided into four groups: HFD, HFD + MET (0.23%), HFD + MOR (0.1%), and HFD + MET + MOR
for 10 weeks. Various parameters related to oxidative stress, such as ferric reducing antioxidant power (FRAP), total
thiol (-SH) group contents, malondialdehyde (MDA) levels, and protein carbonyl content, were measured in muscle
tissue. Nuclear factor erythroid 2—related factor 2 (Nrf2) protein levels were measured by Western blotting analysis.
Results: Treatment with MET and MOR, either alone or in combination with a more significant effect, could restore
FRAP and total thiol contents, representing the antioxidant capacities, and MDA and protein carbonyl contents,
representing lipid and protein oxidative damages (p<0.001). Moreover, the combined treatment was more effective
than the single treatments in reversing the reduced Nrf2 protein levels in the HFD groups, a key regulator of the
antioxidant defense system (p<0.001).

Conclusion: These results suggest that treatment with MOR alone and in combination with MET more effectively
might avert HFD-induced oxidative stress in the skeletal muscle via the Ntf2 signaling pathway.

Keywords: insulin resistance, metformin, morin, oxidative stress, skeletal muscle
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Exploring the Impact of CAPIRI Regimen on the Biochemical and
Histopathological Changes in A Mouse Model of Colon Cancer
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2. Department of Toxicology, School of Pharmacy, Urmia University of Medical Sciences, Urmia, Iran.
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Background: Colorectal cancer (CRC) is a major public health concern, ranking third in global cancer diagnoses and
second in cancer-related deaths. Among various treatment strategies, combination chemotherapy regimens along
with the monoclonal antibodies have emerged as the milestone of CRC treatment aiming to improve anticancer
effects and suppress potential drug resistance. Therefore, the present study aimed at investigating the efficacy of
CAPIRI chemotherapy regimen in 1,2 dimethylhydrazine-induced mouse model of CRC.

Methods: Twenty-four BALB/c male mice were randomly assigned into three groups of control, DMH, DMH+ CAPIRI
(n=8). CRC was induced through intraperitoneal (i.p.) injection of DMH (20 mg/kg b.w.) once weekly for ten
consecutive weeks. Post-induction, mice in the DMH+CAPIRI group received daily oral Capecitabine (CAP, 100 mg/kg
body weight) and weekly i.p. Irinotecan (IRI, 25 mg/kg body weight) for eight weeks. At the end of 18th week, colonic
polyp count, antioxidant enzyme activities (SOD, GPx), myeloperoxidase (MPO) activity, and malondialdehyde (MDA)
levels were measured. Histopathological evaluation was performed using H&E staining, and western blotting
assessed colonic BAX and Bcl-2 expression levels.

Results: DMH exposure resulted in a 100% polyp incidence in the colon, while CAPIRI significantly reduced polyp
numbers to 8%. DMH also led to the significant elevated levels of colonic MDA and MPO as well as reduced
antioxidant activities of SOD and GPx as compared to the control group (P<0.05); while, these changes were
significantly alleviated in the CAPIRI group. Besides, high grade dysplasia and lymphocytic aggregation in the DMH
group were almost resolved following CAPIRI treatment. Furthermore, CAPIRI regimen could significantly reverse
the downregulated levels of BAX and upregulated levels of Bcl-2 in the DMH group (P<0.05).

Conclusion: CAPIRI regimen could efficiently resolve CRC-associated changes in the mouse colon by regulating redox
balance and inducting apoptosis, suggesting its potential as an effective regimen for CRC.

Keywords: Colorectal cancer, DMH, CAPIRI, Combination therapy
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Granulosa Cells Isolated from Immature Follicles Are Associated with
Restricted Glycolysis and Reduced Energy Production: A Dominant
Problem in Polycystic Ovary Syndrome

Sahar Mazloomi', Marzieh Sanoeei Farimani?, Heidar Tayebinia3, Jamshid Karimi, Iraj Amiri*, Ebrahim Abbasi?,
Iraj Khodadadi®
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3. Department of Clinical Biochemistry, School of Medicine, Hamadan University of Medical Sciences, Hamadan,
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4. Department of Anatomy and Embryology, School of Medicine, Omid Infertility Centre, Hamadan University of
Medical Sciences, Hamadan, Iran

Background: We hypothesized that immature oocytes are associated with impaired energy production in
surrounding granulosa cells (GCs) in polycystic ovary syndrome. Thus, this study investigated mitochondrial
function, determined expression of glycolytic regulatory enzymes, and measured ATP level in GCs of PCOS patients.
Methods: GCs were isolated from forty-five PCOS patients and 45 control women. Intracellular concentration of
reactive oxygen species (ROS), mitochondrial membrane potential (Dym), the rate of glycolysis, total antioxidant
capacity (TAC), activities of catalase (CAT) and superoxide dismutase (SOD), and ATP level were measured in
GCs. The gene expression and protein levels of glycolytic enzymes (hexokinase, muscular phosphofructokinase,
platelet derived phosphofructokinase, and muscular pyruvate kinase) were determined. Association of GCs energy
level with oocyte maturation was further validated by measuring glycolysis rate and ATP level in GCs isolated from
mature and immature follicles from new set of fifteen PCOS patients and 15 controls.

Results: PCOS patients showed higher ROS level, declined TAC, reduced CAT and SOD activities, and lower Dym
together with reduced expression of key glycolytic enzymes. ATP concentration and fertilization rate were lower in
PCOS compared with control group. ATP level was significantly correlated with ROS and Dym (r=—0.624 and r=0.487,
respectively). GCs isolated from immature follicles had significantly lower ATP level and rate of glycolysis compared
with the GCs separated from mature follicles in both PCOS patients and control.

Conclusion: Declined energy due to the mitochondrial dysfunction and restrained glycolysis in GCs is associated with
the immature oocytes and lower fertilization rate in PCOS.

Keywords: Granulosa cells, Glycolysis, In vitro fertilization, Polycystic ovary syndrome, Reactive oxygen species
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Development of Triple-Negative Breast Cancer Organoid Model to
Study the Effect of Immune Cells

Hannaneh Asghari?, Shiva Akbari-Birgani?
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Background: Breast cancer is one of the most common malignancies among women, categorized into four
molecular subtypes, with triple-negative breast cancer (TNBC) being the most aggressive. Although chemotherapy
is the primary treatment, drug resistance often develops over time. Recent evidence highlights the significant role
of the tumor microenvironment in contributing to this resistance. To design effective therapies, it is crucial to
incorporate factors from the tumor microenvironment into treatment models. However, existing models often fall
short of accurately reflecting the precise features of this environment. Organoid models, derived from stem cells,
patient tumor cells, or established cell lines, provide a more accurate and human-like representation, capturing the
natural heterogeneity and structural complexities of tumors.

Methods: This study was conducted in three phases. First, organoids were created with varying ratios of MDA-MB-
231 and human dermal fibroblast (HDF) cells, which were then evaluated for morphological characteristics,
metastatic behavior, and drug response. The differentiation of THP-1 cells into macrophages was induced using PMA
treatment, followed by evaluation through staining and flow cytometry. Finally, three-cell-type organoids were
generated by incorporating THP-1 cells and macrophages, which were subsequently characterized.

Results: The initial phase focused on the impact of fibroblasts on the features of organoids. It was observed that
higher percentages of fibroblasts intensified metastatic behavior and drug resistance. Next, THP-1 cells were utilized
to enhance the complexity of the microenvironment. Prior to their incorporation into the organoids, THP-1 cells
were differentiated into a macrophage state, which was evaluated. The addition of immune cells (both differentiated
and undifferentiated THP-1) to fully formed organoids resulted in more cohesive structures and larger sizes.
However, simultaneous co-culturing of all cell types led to fragmented structures. Ultimately, all formed organoids
exhibited well-defined specialized acini structures and heterogeneity—characteristics typical of organoids—and
some bean-shaped nuclei were observed, likely corresponding to infiltrating macrophages.

Conclusion: In this study, we developed TNBC models demonstrating that the presence of stromal cells significantly
alters cancer cell behavior, particularly concerning drug response, invasion, and sphere formation.

Keywords: Organoid, TNBC, MDA-MB-231, metastasis, drug response, immune cells
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The Link Between FGFR1/FGFR3 and Ras Gene Mutations and the
Pathological Tumor Grades in Oral Squamous Cell Carcinoma in
Iranian Patients

Azin Hamidavi Asl *'2, Abdolamir Allameh?, Mohammad Shirkhoda 3, Hana Saffar 3, Mojtaba Bozorgi?
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Background: Fibroblast growth factor receptors (FGFRs) are key players in the development of various malignancies,
including oral cavity squamous cell carcinoma (OSCC). This study aimed to identify mutations in specific exons of the
FGFR1, FGFR3, and H-Ras genes in tissue biopsies from OSCC patients and assess the expression of their
corresponding protein products. Additionally, the relationship between these gene mutations and the patients'
demographic data and tumor pathological grade was investigated.

Methods: Sixty-six surgically excised tumor biopsies from OSCC patients and 32 normal gingival tissue samples were
analyzed. DNA was extracted from the biopsies, and mutations in selected exons of H-Ras (exon 2), FGFR1 (exon 13),
and FGFR3 (exon 7) were determined using Sanger sequencing. Histological and immunohistochemical (IHC) analyses
were performed to evaluate protein expression in the tissue samples.

Results: The study found a mutation rate of 53.2% in H-Ras exon 2, 32.2% in FGFR1 exon 13, and 27.4% in FGFR3
exon 7. High-grade (poorly differentiated) tumors showed a 100% mutation rate for H-Ras and 77% for FGFR1 and
FGFR3 combined. The IHC analysis revealed significantly higher levels of H-Ras and FGFR protein accumulation in
OSCC tumor biopsies compared to normal tissues.

Conclusion: The findings demonstrate a strong association between the frequency of gene mutations in H-Ras,
FGFR1, and FGFR3, and the pathological grade of OSCC tumors. Overexpression of the corresponding proteins was
also linked to tumor progression. These results provide valuable insights into the molecular mechanisms driving the
development and progression of OSCC, highlighting the role of H-Ras and FGFRs as potential targets for therapeutic
intervention in high-grade OSCC tumors.

Keywords: Oral cavity cancer, Tumor grade, Ras gene mutation, FGFRs gene mutation, Smoking,
Immunohistochemistry
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Auraptene's Protective Role in A Mouse Model of Colorectal Cancer
Through Inflammation Regulation

Sepideh Ebrahimi', Zohreh Mostafavi-Pour? , Mohammad Soukhtanloo*

1. Department of Medical Biochemistry, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.
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Background: Chronic inflammation is a recognized risk factor for the development and progression of colorectal
cancer (CRC). Auraptene, a natural flavonoid found in citrus fruits, is noted for its anticarcinogenic effects in CRC.
This study aimed to investigate the anti-inflammatory properties of Auraptene in a CRC mouse model.

Methods: CT-26 xenograft mice were created and randomly assigned to three groups: (i) the Auraptene group, which
received intratumoral injections at a concentration of 200 uM; (ii) the sham control group, injected intratumorally
with a mixture of normal saline and dimethyl sulfoxide (DMSO) as the solvent for Auraptene; and (iii) a positive
control group, where mice received intraperitoneal injections of 5 mg/kg of 5-FU. After 14 days, the mice were
sacrificed, and their tumors were collected for further analysis. The anti-inflammatory effects of Auraptene in the
tumor tissue were evaluated through Real-time PCR analysis of NF-kB and TGFB1, along with measuring cytokine
levels of TNF-q, IL-6, IL-1a, and IF-y using the ELISA method.

Results: Auraptene significantly reduced inflammation risk by decreasing the mRNA levels of NF-kB and TGFB1
compared to the control group (p<0.05). Additionally, there was a significant decrease in the levels of pro-
inflammatory cytokines TNF-a, IL-6, and IF-y compared to the control group (p<0.05).

Conclusion: Given the substantial role of a pro-tumorigenic inflammatory environment in cancer progression, our
findings suggest that Auraptene could be a promising option for supplementary treatment. This is attributed to its
anti-inflammatory properties, demonstrated through the modulation of essential inflammatory mediators.

Keywords: Colorectal cancer, Auraptene, anti-inflammatory effect
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The Combination Effect of B7-H7 Suppression and Docetaxel in Gastric
Cancer Therapy
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Background: Despite the high prevalence of gastric cancer (GC), drug resistance is a major problem for effective
chemotherapy. B7-H7 is a novel member of the B7 superfamily and is expressed in most of cancers. However, the
effects of B7-H7 siRNA-mediated silencing in combination with chemotherapy drug on the cell proliferation,
apoptosis, cell cycle, and colony formation rate in GC cells, remained unknown. Therefore, this study was designed
to assess the effect of B7-H7 suppression using small interference RNA (siRNA) in combination with Docetaxel on GC
cells.

Methods: MTT test was applied to determine the IC50 of Docetaxel and the combined effect of B7-H7 siRNA and
Docetaxel on the viability of the MKN-45 cells. To determine B7-H7, BCL-2, BAX, and Caspase-3-8-9 genes expression,
gRT-PCR was performed. Furthermore, flow cytometry was applied to evaluate apoptosis and the cell cycle status in
different groups. Finally, to evaluate the effect of this combination therapy on colony-forming ability, colony
formation test was employed.

Results: B7-H7 suppression increased the chemo-sensitivity of MKN-45 cells to Docetaxel and decreased its efficient
dose. Also, the expression of B7-H7 mRNA was reduced after using B7-H7 siRNA and Docetaxel in MKN-45 GC cells.
Furthermore, B7-H7 suppression alongside Docetaxel reduced colony formation rate, arrested the cell cycle at the
G2-M phase, and induced apoptosis by modulating the expression of apoptotic target genes.

Conclusion: B7-H7 plays a significant role in the chemo-sensitivity and pathogenesis of GC. Therefore, B7-H7
suppression, in combination with Docetaxel, may be a promising therapeutic approach in treating

Keywords: Gastric cancer, siRNA, B7-H7, Docetaxel, Chemo-sensitivity, Combination therapy
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Exosomes of Whartons' Jelly Mesenchymal Stem Cells Can Recuperate
Hepatic Fibrosis Disease by Reducing the NOXs Genes Expression
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Background: Hepatic fibrosis is a major cause of morbidity and mortality in the world. No definite cure has been
found for liver fibrosis yet. NADPH oxidases (NOXs), play an important role in developing hepatic fibrosis by
producing ROS. The mesenchymal stem cells (MSCs)-derived exosomes can be used as a remedy. The main
purpose of this research was to investigate the effect of exosomes of WJ-MSC on NOX genes expression levels and
phosphorylation of Smad3 protein in TGF-B-induced liver fibrosis.

Methods: First, liver fibrosis was induced with TGF-B (2 ng/mL) for 24 hours in LX2 cells. Second, the cells were
treated with several concentrations of the exosomes derived from WJ-MSCs (10, 20, 30, 40, and 50 pg/ml) for 24h.
Then, RT-PCR and Western blot techniques were used to measure NOX1, NOX2, and NOX4 gene expression and
Smad3C phosphorylated protein expression. Finally, detection of ROS production was performed using the
fluorimetric method and (H2DCF) probe.

Results: After treatment of LX-2 with TGF-B1 to induce liver fibrosis, it was observed that the expression of NOX1,
NOX2, and NOX4 mRNA and ROS production increased compared with the control group. However, their mRNA
expressions and ROS production decreased significantly with WJ-MSCs exosomes at 40 and 50 pug/ml concentrations
in TGF-B-induced- LX-2. Additionally, the Phosphorylation of Smad3C protein was significantly reduced after
exposure to exosomes.

conclusion: In our study, exosomes effectively reduced the NOX1, NOX2, NOX4 mRNA expressions, the
phosphorylation of Smad3C protein, and ROS production in TGF-B-treated LX2. This data showed that human
exosomes of WJ-MSCs can protect the TGF-f induced hepatic fibrosis by inhibition of the NOXs pathway and may be
a new treatment for liver fibrosis. Treatment of hepatic fibrosis via human exosomes of WJ-MSCs is a new
achievement and can be used as a clinical remedy in the future.

Keywords: Exosome, hepatic fibrosis, NADPH oxidase
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The Significance of Cd44v6 in Primary Bone Tumors: A Study of
Malignant and Benign Lesions
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Background: The objective of this study was to assess the expression profile of CD44V6, a potential cancer stem cell
marker, and its diagnostic and predictive significance in three distinct types of primary bone tumors.

Methods: This study employed real-time gRT-PCR and immunohistochemistry to analyze the gene and protein levels
of CD44V6 in a total of 138 fresh bone tissue samples. We also investigated the circulating levels of CD44V6 by
isolating peripheral blood mononuclear cells from 92 blood samples. Among these, 69 samples were obtained from
patients diagnosed with primary bone tumors, while the remaining 23 samples were from healthy donors.

Results: In patients with osteosarcoma and chondrosarcoma, both the gene and protein expression of CD44V6 were
found to be significantly higher compared to the GCT group. Moreover, the circulating level of CD44V6 was notably
elevated in patients diagnosed with osteosarcoma and chondrosarcoma compared to the GCT group and patients
with malignant tumor characteristics. A strong correlation was observed between the gene and protein levels of
CD44V6 and critical tumor indicators, such as tumor grade, metastasis, recurrence, and size at the tumor site.
CD44V6 demonstrated potential in differentiating patients with bone tumors from both control groups and in
distinguishing tumor groups with severe and invasive characteristics from those with non-severe features.
Importantly, the expression level of CD44V6 also showed predictive value for determining tumor grade and the
likelihood of recurrence.

Conclusion: CD44V6 is likely involved in the development of primary bone tumors and has potential as a diagnostic
biomarker for bone cancer. However, to achieve more accurate and conclusive findings, further mechanistic
investigations involving larger population samples are necessary.

Keywords: CD44v6, Osteosarcoma, Chondrosarcoma, Giant cell tumors, malignancy
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Non-Enzymatic Paper Strip Sensor Based on Peroxidase-Like Activity of
Prussian Blue-Coated Fe203 Nanoparticles for the Detection of H,0;
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Background: In this study, a non-enzymatic paper strip sensor based on Prussian blue-coated Fe.Os nanoparticles
(PB-Fe203 NPs) was constructed, and its performance in H20: detection was evaluated.

Methods: First, y-Fe203 NPs were synthesized using the co-precipitation method and then coated with Prussian Blue
(PB) NPs. The PB- Fe203 NPs were characterized by UV-visible spectroscopy, DLS, XRD, TEM, and ICP-OES. The
peroxidase-like activities of the y- Fe203 NPs and PB- Fe20s NPs were measured by UV-visible spectroscopy.
Results: These characterization methods showed that the PB-Fe20s NPs were relatively monodisperse and
approximately 71 nm in size. The results demonstrated that the catalytic activity of the PB- Fe2O3 NPs was higher
than that of the y- Fe203 NPs and the Km values for TMB and H.0: as substrates were 0.018, and 385.4, respectively.
The paper strip was fabricated based on PB- Fe20s NPs. The concentrations of PB- Fe203 NPs and TMB, which were
immobilized on paper strip, were then optimized. Serial dilutions of H202 in the concentration range of 0-5000.0 uM
were prepared in acetate buffer and applied to the paper strips. The detection limit of the paper strip for H202 in
acetate buffer was 50.0 uM. The interference of common components in semen specimens on the performance of
paper strip was evaluated, and the results showed that citric acid and ascorbic acid under 1000.0 UM concentration
of H202 interfered with the performance of paper strips. The performance of the paper strips in human semen
specimens as a biological sample was assessed, and the detection limit was 750.0 uM.

Conclusion: Nanozymes exhibit a sensitive performance in the detection of H20.. However, their appropriate
performance in physiological liquids is challenging because of the presence of a series of antioxidant components in
physiological liquids, which can interfere with the performance of nanozyme-based biosensors.

Keywords: Paper strip sensor, Prussian blue nanoparticles, Fe203 nanoparticles, H202, Nanozymes, Male infertility
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on Burn Wound Healing on Diabetic Rats
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Background: Diabetes mellitus is a chronic metabolic disease, which is one of the major contributors to chronic
wound healing problems and amputations, particularly related to diabetic microvascular complications. When
patients with diabetes develop a burn wound, they are at higher risk to develop major complications. In order to
reduce the duration of hospitalization and provide rapid wound healing in burn and trauma wounds of diabetes, it
is necessary to use experimental diabetic models and investigate the effect of modern regenerative medicine
treatment protocols on burn models.

Methods: In this study, rat adipose tissues (AD) and bone marrow were excised, and isolated mesenchymal stem
cells (MSCs) were amplified in cell culture and then transferred to the burn areas in STZ-diabetic rats on which
thermal burn model created. Wound areas were measured and biopsy samples were excised from the wound areas
of all diabetic rats to analyze gene expression levels of wound healing markers by gPCR. The markers, including VEGF,
PDGF, bFGF, EGF, Keratinocyte growth factor (KGF) and TGF-B, which are known to be directly involved in wound
healing mechanism, were analyzed.

Results: Biopsy samples were excised from the back of cell-treated/untreated rats on 3rd, 7th, 14th and 21th days
after treatment. Wound contraction started earlier in both groups treated with MSCs in comparison to the control
group. Also, in both groups treated with MSCs, the gene expression levels of VEGF, PDGF, bFGF, EGF increased, while
KGF and TGF- B did not show a significant change compared to the untreated diabetic rats. In addition, the levels of
VEGF, PDGF, and bFGF in the group treated with MSCs isolated from bone marrow, were higher than those in the
AD-MSCs group, but not significant.

Conclusion: We demonstrated that applying MSCs derived from different tissues has a remarkable potential for
treatment of diabetic burn wounds. There were no significant difference between the two groups treated with
MSCs.

Keywords: Wound healing, Burn wound, Mesenchimal stem cell, Diabetes, Rats
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Hepatocellular Carcinoma Induced by Diethyl Nitrosamine in Mice Is
Associated with Progressive Tumor Cell Proliferation and H-Ras
Expression
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Background: Hepatocellular carcinoma (HCC) is the most common type of liver cancer, with abnormal activation of
the Ras-ERK signaling pathway frequently contributing to its development. However, the specific relationship
between H-Ras activation and cell proliferation during HCC progression remains unclear. This study aimed to
investigate the expression of H-Ras and Ki67 during the development of HCC in a mouse model of liver cancer
induced by Diethylnitrosamine (DEN).

Methods: Seventy-two mice were divided into four groups: a control group, a phenobarbital group, a DEN-alone
group, and a DEN + phenobarbital (HCC) group. Treatment began on day 14 after birth. Mice in the phenobarbital
group received phenobarbital from day 28 onward (500 mg per liter of water), while the DEN + phenobarbital group
was given a single intraperitoneal dose of DEN (50 mg/kg) and phenobarbital treatment similar to the phenobarbital
group. Mice were euthanized at 2, 4, and 6 months, and blood and liver tissues were collected for RNA extraction
and H-Ras expression analysis using real-time PCR. Liver tissue biopsies were fixed in formalin for
immunohistochemical (IHC) and immunofluorescence analysis with antibodies targeting H-Ras and Ki67.

Results: Liver function markers ALT and AST levels increased during HCC progression, and histopathological analysis
revealed fibrosis in both the phenobarbital and HCC groups at 4 and 6 months. Atypical cells were detected in the 4-
month HCC group, with focal malignancies present in the 6-month HCC group. H-Ras expression in the DEN +
phenobarbital group increased after two months, peaking at 6 months—1.5 times higher than the phenobarbital
group and 2.5 times higher than the control group. Ki67 expression in liver biopsies gradually increased, with
significant elevations seen in the 2-month phenobarbital and 6-month DEN + phenobarbital groups.

Conclusion: The study demonstrates that the overexpression of H-ras and Ki67 is closely associated with liver tumor
cell proliferation during HCC progression.

Keywords: Diethylnitrosamine, Markers Gene expression, Hepatocellular Carcinoma, H-Ras, Ki67
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Electrospun Silk Nanofibers Improve Differentiation Potential of
Human Induced Pluripotent Stem Cells to Insulin Producing Cells
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6. Department of Biotechnology, School of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran.

Background: Diabetes mellitus is a chronic metabolic disorder characterized by insulin deficiency and/or insulin
resistance, leading to elevated blood glucose levels. Advances in tissue engineering and cell therapy have provided
new hopes for treating diabetes. This study investigates the potential of electrospun silk fibroin nanofibers as a
scaffold for differentiating human induced pluripotent stem cells (hiPSCs) into insulin-producing cells (IPCs).
Methods: Silk fibroin nanofibers were fabricated using the electrospinning technique. hiPSCs were cultured on these
nanofibers and compared with a 2D control. Cell viability was assessed using the MTT assay. The expression of
definitive endoderm and pancreatic genes was evaluated by quantitative PCR. Immunofluorescence staining and
flow cytometry were employed to confirm IPC differentiation. Insulin and C-peptide secretion in response to glucose
stimulation were measured using an ELISA kit.

Results: Scanning electron microscopy (SEM) revealed smooth, bead-free silk nanofibers with interconnected pores.
hiPSCs exhibited higher viability and proliferation on silk nanofibers compared to the 2D control. Quantitative PCR
showed significantly increased expression of definitive endoderm markers (FoxA2, Sox-17) and pancreatic markers
(Insulin, Pdx1, Glut2, Ngn3, Glucagon) in the 3D silk nanofiber group. Immunofluorescence and flow cytometry
confirmed successful differentiation into IPCs. IPCs on silk nanofibers demonstrated enhanced insulin and C-peptide
secretion in response to glucose stimulation, especially at 25 mM glucose concentration.

Conclusion: Silk fibroin nanofibers significantly enhance the differentiation of hiPSCs into IPCs, showing promise as
a scaffold for pancreatic tissue engineering in diabetes treatment. These findings support the potential of silk
nanofibers in improving cell survival, proliferation, and functional differentiation of IPCs.

Keywords: producing cells, Three-dimensional scaffold, Induced pluripotent stem cells, Cell therapy, Silk nanofibers
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Differential Gene Expression Patterns in ST-elevation Myocardial
Infarction and Non-ST-elevation Myocardial Infarction
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Background: Myocardial infarction (Ml) has two types, ST-elevation myocardial infarction (STEMI) and Non-ST-
elevation myocardial infarction (NSTEMI), which have progressive prevalence in the world. The objective of this study
was to utilize previous clinical studies and high throughput data to propose gene profiles and signaling pathways
involved in each of STEMI and NSTEMI diseases.

Methods: The study used the gene expression Omnibus (GEQO) database to collect transcriptomic data on myocardial
infarction (MI). Also, previous clinical studies and the DisGeNET database were evaluated to make the identified
genes more valid, then gene networks were created using the STRING database for STEMI and NSTEMI separately.
Pathway analysis was conducted using KEGG, and GO enrichment on genes with high scores in both STEMI and
NSTEMI networks. Additionally, expression changes in the suggested gene profile were analyzed over a 30-day
period.

Results: The high score gene profiles in the STEMI network (including DUSP1, PADI4, CDA, VNN3, CYP4F3, MMP9,
NOV, ARG1, IRS2, DUSP2, CRISPLD2, HMGB2, and TNFRS12A) and NSTEMI network (including FAM46C, HBQ1, CA1,
KRT1, XK, BTNL3, FEXH, GLRX5, ACOX2, ZBTB32, IPO11, LDLR, NT5DC2, and CD244) found the distinction between
STEIM and NSTEIM. The NSTEMI genes found to be more prevalent in the mitochondrial matrix, and nuclear lumen.
The STEMI genes were more abundant in secretory vesicles, and the extracellular matrix.

Conclusion: In the study, it was clearly demonstrated that there are low- and high-fold genes present in STEMI and
NSTEMI. The enrichment of high-fold genes indicated the involvement of specific signaling pathways and cellular
compartments. Distinct gene profiles with high scores were identified for diagnosing STEMI (consisting of 13 genes)
and NSTEMI (consisting of 14 genes). The study also proposed cut-off time points of up to three days for measuring
the high-score gene profiles associated with STEMI and NSTEMI.

Keywords: myocardial infarction, STEMI, NSTEMI, gene profile, microarray, Gene network
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Sar131675 Exhibits Anticancer Activity on Human Ovarian Cancer Cells
Through Inhibition of VEGFR-3/ERK1/2/AKT Signaling Pathway
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Background: Vascular endothelial growth factor receptor-3 (VEGFR-3) plays a key role in tumorigenesis and
lymphangiogenesis, making it a promising molecular target for cancer therapies. In ovarian cancer, the involvement
of VEGFR-3 and its therapeutic potential are not yet fully understood. This study aimed to investigate the effects of
SAR131675, a selective VEGFR-3 antagonist, on ovarian cancer cell behavior.

Methods: SAR131675 is known to inhibit lymphatic cell growth through VEGFR-3 blockade. In this study, we
examined the role of VEGFR-3 in ovarian cancer cells and explored the effects of SAR131675 on cell proliferation,
cell cycle progression, migration, and apoptosis. OVCAR3 and SKOV3 ovarian cancer cells were treated with VEGF-C
Cys156Ser (VEGF-CS), a selective ligand for VEGFR-3, to stimulate the receptor. SAR131675 was then applied to
assess its dose-dependent effects on the cellular and molecular processes in these cancer cells.

Results: Both mRNA and protein levels of VEGFR-3 were detected in OVCAR3 and SKOV3 cells, and receptor
activation was observed following stimulation with 50 ng/ml VEGF-CS. VEGFR-3 phosphorylation led to the activation
of downstream signaling molecules, including ERK1/2 and AKT. SAR131675 treatment inhibited VEGF-CS-induced
proliferation, colony formation, and migration of ovarian cancer cells in a dose-dependent manner. Furthermore,
SAR131675 increased cell cycle arrest and promoted apoptosis in both OVCAR3 and SKOV3 cells. Mechanistically,
SAR131675 effectively suppressed VEGFR-3 phosphorylation and downstream activation of ERK1/2 and AKT
pathways.

Conclusion: Our findings demonstrate that SAR131675 exerts anticancer effects on ovarian cancer cells by inhibiting
VEGFR-3 activation and its downstream ERK1/2 and AKT signaling pathways. This suggests that SAR131675 could be
a potential targeted therapy for ovarian cancer.

Keywords: SAR131675, Ovarian cancer, Vascular endothelial growth factor receptor-3, Anticancer activity, AKT,
ERK1/2
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Lipoic Acid Can Prevent Microplastic-Induced Contractile Response
Change in Rat Trachea

Hesam Goudarzi', Seyyed Mohammad Hosseini!, Mehrdad Roghani?
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2. Neurophysiology Research Center, Shahed University, Tehran, Iran.

Background: Microplastics are present in human foods and drinking water. Lipoic acid (LA) is a natural compound
with antioxidant properties. The current study aimed to assess the role of LA as a protective agent to inhibit
polystyrene microplastic-induced oxidative stress and contractile response changes in the trachea of the rats.
Methods: Rats were divided into five groups: control, control treated with LA 100 mg/kg, polystyrene, and
polystyrene treated with LA at doses of 25 or 100 mg/kg. To induce oxidative stress and trachea injury, oral
polystyrene was administered daily at a dose of 30 mg/kg for two months. Oral LA was also given daily at 25 or 100
mg/kg doses for seven weeks. The contractile response changes of the trachea to acetylcholine (ACh) and potassium
chloride (KCI) were recorded in the isolated bath containing Krebs solution. In addition, the activity of catalase (CAT)
and reactive oxygen species (ROS) was evaluated. Data analysis was conducted using one-way ANOVA and Tukey
post-test. A p<0.05 was considered statistically significant.

Results: The polystyrene administration significantly increased the tracheal smooth muscle contractions induced by
KCl and ACh compared to the control group (p<0.001). While the 25 mg/kg dose of LA did not significantly decrease
the contractions compared to the polystyrene group (p>0.05), LA at the dose of 100 mg/kg reduced the tracheal
muscle contractions (p<0.05). The polystyrene group also exhibited higher amounts of ROS relative to controls
(p<0.001). However, co-administration of LA (100 mg/kg) decreased ROS compared to the polystyrene group
(p<0.05). The polystyrene group also demonstrated lower activity of CAT compared to the control group (p<0.01),
and the CAT activity was retrieved in the LA-treated (100 mg/kg) group (p<0.05).

Conclusion: LA administration can prevent oxidative stress and contractile response changes in the trachea following
microplastic consumption in rats.

Keywords: Lipoic acid, Polystyrene microplastic, Oxidative stress, Trachea
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Blockage of Wnt/B-Catenin Signaling Pathway in Colorectal Cancer
Resistant Cells by Nitazoxanide Effects on Peptidylarginine Deiminases
Expression

Mohsen Hemmati-Dinarvand?!, Mohammadreza Karbalaee-Hashemiyan?

1. Department of Clinical Biochemistry, Faculty of Medicine, Kashan University of Medical Sciences, Kashan, Iran.

Background: Multidrug resistance (MDR) is a significant obstacle in cancer treatment, where conventional drugs lose
their efficacy. Identifying critical mechanisms behind MDR and developing novel therapeutic strategies is essential
for overcoming this challenge. This study is the first to investigate the combination effect and molecular mechanism
of nitazoxanide (NTZ) and oxaliplatin (OXP) on LS174T/OXP-resistant colorectal cancer cells.

Methods: The cytotoxic effect of NTZ on OXP-resistant and sensitive LS174T cells was assessed using the MTT assay.
Changes in the expression levels of MDR-related genes (MDR1, MRP1, and CTNNB1) and PAD enzymes (PAD2, PAD4)
were evaluated through RT-qPCR and western blotting. Apoptosis was quantified using flow cytometry.

Results: LS174T/OXP-resistant cells were identified based on their significantly higher IC50 values compared to
sensitive cells (11567 nM vs. 1745 nM for 24 h; 5161 nM vs. 882 nM for 48 h, p<0.05). The combination of NTZ with
OXP significantly reduced the IC50 of OXP in resistant cells after 48 hours (2154 nM, p<0.05). NTZ combined with
OXP notably downregulated the expression of MDR1 (p<0.001), MRP1 (p<0.05), and CTNNB1 (p<0.001), while PAD2
and PAD4 expression was significantly upregulated (p<0.001). Apoptosis was markedly increased in the combination
treatment group, as indicated by a rise in the sub-G1 population.

Conclusion: The combination of NTZ and OXP effectively reversed MDR in colorectal cancer cells by downregulating
MDR1 and MRP1 and disrupting the Wnt/B-catenin signaling pathway.

Keywords: Colorectal cancer, nitazoxanide, peptidylarginine deiminase, multidrug resistance, Wnt/B-catenin
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Evaluation of the protective effect of Biochanin-A on endoplasmic
reticulum stress (ERS) in the liver tissue of type 1 diabetic rats

Jamal Amri'?, Arash Bahramzadeh'?, Mona Alee?, Omid Gheisavandi?
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Background: Long-term diabetes can lead to liver damage. This study was designed to evaluate the protective effect
of Biochanin-A (BCA), an isoflavone, on liver by investigating its antidiabetic and antioxidant properties and assessing
its effects on endoplasmic reticulum stress (ERS) in the rat liver tissue.

Methods: Twenty-four Wistar Rats were divided into four groups, with six rats in each: Cnt, Dibt control, Dibt-BCA/10,
and Dibt-BCA/15. STZ has been used to induce diabetes. BCA was administered by gavage for 42 days. The expression
of ATF6a, PERK, IRE1a, NF-kB, and IL-6 genes was assessed by real-time PCR. The activity of superoxide dismutase
(SOD) and levels of malondialdehyde (MDA) and FBG in the liver tissue was measured by biochemistry kit.

Results: The results showed that the levels of FBG in serum and malondialdehyde (MDA) level and expression of
ATF6a, PERK, IRE1la, NF-kB, and IL-6 genes in liver tissue were significantly higher in the Dibt control group than in
the Cnt group (P<0.05). Additionally, the activity of superoxide dismutase (SOD) in liver tissue were remarkably
reduced in the Dibt control group compared to those in the Cnt group (P<0.05). After 42 days of BCA gavage at doses
of 10 and 15 mg/kg, the results showed that BCA dose-dependently and significantly improved all parameters in
these groups compared to the Dibt group (P<0.001).

Conclusion: These results show that BCA has protective effects against liver damage in diabetic rats. Hence, BCA is a
potential phytochemical therapy for diabetes and liver damage, although further studies are recommended to
ascertain its role.

Keywords: Biochanin-A; liver damage; Endoplasmic reticulum stress; Oxidative stress
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The Association Between Arsenic Levels and Oxidative Stress in
Myocardial Infarction: A Case-Control Study

Hamidreza Shiri*?, Ghodratollah Panahil, Mohammad Hadi Nematollahi?

1. Department of Clinical Biochemistry, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran.
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Background: Cardiovascular diseases (CVDs) are known as the first causes of death throughout the world, and mainly
myocardial infarction (Ml), lead to 7.4 million deaths annually. Atherosclerosis is the major underlying cause of most
CVDs. However, exposure to heavy metals, among other factors, deserves further attention as a risk factor for CVDs.
This study was designed to evaluate the levels of arsenic (Ars) in myocardial infarction (Ml) patients and healthy
individuals as well as assess the association between the incidence of Ml and Ars, total antioxidant capacity (TAC),
and oxidative stress (OS).

Methods: This case-control study was conducted among patients with Ml (n = 164) and normal individuals (n = 61)
at Shafa Hospital in Kerman, Iran. Patients were classified into two groups, including coronary artery blocks above
50% (CAB > 50%, n = 83) and coronary artery blocks less than 50% (CAB < 50%, n = 83) based on their angiography
findings. The demographic characteristics, clinical history, biochemical parameters, and serum Ars and TAC levels
were evaluated.

Results: In the present study, both CAB groups had significantly reduced levels of TAC compared with the control.
Furthermore, TAC was lower in the CAB>%50 group compared to the CAB%50 (AUC = 78.29), and cytotoxic levels for
both CAB groups (Ars = 0.105 ppm), and no significant differences were found between the two groups.
Conclusion: Our findings suggest that Ars at > 0.105 ppm is able to increase the risk of Ml through the increased OS
and decreased TAC.

Keywords: Cardiovascular diseases, Arsenic, Oxidative stress, Myocardial infarction
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Biological Assessment and Anticancer Effects of Green-Synthesized
Selenium Nanoparticles
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Background: The green synthesis of nanoparticles is a safe and cost-effective approach that utilizes extracts from
various plant parts, including flowers, leaves, stems, and roots. The aim of this study was to synthesize novel
Selenium nanoparticles (Se NPs), by means of plant extract, taking advantage of green synthesis procedure.
Methods: Se NPs were synthesized using an aqueous extract of Melissa Officinalis L. (MO). The plant extract, rich in
flavonoids, polyphenols, and alkaloids, served as a reducing agent in the nanoparticle synthesis process. Additionally,
the extract functioned as both a reducing and capping agent during the simple and rapid green synthesis of Se NPs.
The hydrodynamic size of the nanoparticles was assessed through dynamic light scattering (DLS), and their shape
and size were further characterized using scanning electron microscopy (SEM) and transmission electron microscopy
(TEM). Elemental composition analysis was performed via Energy Dispersive X-ray (EDX). Human Umbilical Vein
Endothelial Cells (HUVEC) and MCF-7 breast cancer cell line were used for the assessment of the biological effects
of the Se NPs.

Results: Analyses revealed that the Se NPs were spherical. The particle size was measured at 65 nm and 34 nm
through DLS and SEM, respectively. Furthermore, biological evaluation showed that Se NPs ledto a significant
increase in pro-oxidant properties; however, no toxicity to normal HUVEC cells was observed. Se NPs
also demonstrated anticancer activity against the MCF-7 breast cancer cell line and caused dose-dependent
cytotoxicity in these cells.

Conclusion: Selenium nanoparticles (Se NPs) were successfully synthesized using a simple, fast, and eco-friendly
method and they demonstrated effectiveness in reducing cancer cell viability.

Keywords: Selenium nanoparticles, Melissa officinalis L., extract, Green synthesis, Anticancer, Breast cancer
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Investigating the effect of Methanolic extract of artichole leaf on
oxidative stress parameters and TNF-a and IL-10 factors in an
experimental model of acute pancreatitis
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Background: L-arginine, a precursor of nitric oxide, can induce pancreatic damage at high doses due to the
production of free radicals. Artichoke leaf extract is rich in antioxidant compounds and may protect cells by
neutralizing these radicals.

Methods: In this study, 60 male Wistar rats were randomly assigned to five groups. Group one received 1 ml/kg
body weight (b.w.) of normal saline intraperitoneally (ip). Group two received two ip doses of L-arginine (2 g/kg b.w.)
one hour apart on the first day. In group three, rats were administered 10 mg/kg b.w. of melatonin ip two hours
after the final L-arginine dose. Groups four and five received oral doses of artichoke extract (200 and 400 mg/kg
b.w., respectively) one hour post-L-arginine, administered daily. Each group was subdivided, and animals were
euthanized at 24 hours, 72 hours, and 14 days following L-arginine injection.

Results: Rats in the L-arginine group exhibited significantly elevated serum lipase and amylase levels compared to
controls. Treatment with artichoke extract (200 and 400 mg/kg) and melatonin significantly reduced serum lipase
levels at all time points (24 hours, 72 hours, and 14 days) and serum amylase levels at 24 hours. Artichoke extract
also dose-dependently increased total antioxidant capacity (TAC) and decreased myeloperoxidase (MPO) and
malondialdehyde levels, markers of oxidative stress. There were no significant differences in the levels of TNF-a, IL-
6, and IL-10 between groups. Histological analysis revealed that artichoke extract reduced pancreatic cell necrosis
and interstitial edema compared to the L-arginine group.

Conclusion: In conclusion, the methanolic extract of artichoke demonstrated antioxidant and anti-inflammatory
properties in L-arginine-induced acute pancreatitis in male rats, highlighting its potential as a therapeutic agent for
managing acute pancreatitis.

Keywords: Artichoke leaves, L-arginine, Acute pancreatitis, Oxidative stress
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Investigating the relationship between the expression of miR-153,
FFAR-4 and oxidative stress indices with CT angiography data in
patients with atherosclerosis symptoms in Kerman
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Background: Atherosclerosis is a multifactorial disease. Inflammation and oxidative stress are the main factors
involved in the occurrence and progression of atherosclerosis. Long-chain free fatty acids can affect the
inflammation process through their specific receptor, FFAR-4. It has also been found that microRNAs play a major
role in regulating gene expression. Therefore, in this study, we investigated the relationship between calcium score,
vascular occlusion and plaque volume in heart patients with oxidative stress indicators, FFAR-4 and miR-153
expression.

Methods: Blood samples were obtained from 113 people with symptoms of atherosclerosis who referred for CT-
angiography. After centrifugation, the plasma and buffy coat was separated. FFAR-4 expression was measured by
gRTPCR. Oxidative stress was evaluated by measuring total antioxidant capacity (TAC) and malondialdehyde (MDA)
concentration. With bioinformatics studies, it was found that mir-153 is most related to FFAR-4, therefore miR-153
expression was also measured.

Results: The expression of FFAR-4 in the patient group (0.69+0.05) was significantly lower than the control group
(1.01+0.08). On the contrary, the expression of miR-153 in the patients (1.44+0.15) was significantly higher than the
control group (1.04+0.07). A negative correlation was observed between FFAR-4 expression level with the number
of lesions, the volume of plaques, percentage of blockage and calcium score, while only a positive correlation was
observed between the number of lesions and the expression of miR-153. The plasma level of MDA in the patient
group (2.105+0.37 uM/I) has significantly increased. TAC level in the patient group (560.10+12.006 uMFe2+)
compared to the control group (669.49+15.305 uMFe2+) had a significant decrease.

Conclusion: FFAR-4 has protective effects on plaque calcification severity, plague size and CAD risk, and probably in
patients with atherosclerosis, the expression of this receptor decreases with the increase of miR-153. Also,
decreased expression of this receptor is associated with oxidative stress in atherosclerotic patients.

Keywords: Oxidative Stress, Malondialdehyde, FFAR-4, miR-153
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The effect of NOSHIN-SHAHD herbal syrup on liver functional factors,
inflammation and oxidative stress in patients with non-alcoholic fatty
liver disease; A randomized, double-blind, placebo-controlled trial
study
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Background: Nonalcoholic fatty liver disease (NAFLD) is a condition in which excess fat accumulates in the liver
triggers hepatotoxicity and oxidative stress, released pro-inflammatory cytokines and activation of hepatic stellate
cells, which ultimately leads to inflammatory liver damage. In this study, we investigated the effect of herbal syrup
formulated by Noushin-Shahed Company Contains the combined extract of ten plants artichoke, barberry, thistle,
turmeric, licorice, ginger, chicory, rosemary, Mint and anise on improving liver functional factors, inflammation and
oxidative stress in NAFLD patients.

Methods: This study was conducted on 80 NAFLD patients. Serum FBS, Chol, TG, HDL, LDL, AST, ALT, ALP, bilirubin
and Oxidative stress indicators such as MDA, SOD, carbonylated protein, TAC as well as TNF-a and IL-6 were
evaluated. In addition, the percentage of liver steatosis, CAP and fibrosis was also evaluated using the fibro-scan
imaging technique. All the measurements have been carried out on two occasions before and after the intervention,
in two drug and placebo groups.

Results: The statistical findings for TNF-a and IL-6 showed a significant reduction in the drug group compared to
placebo (for both factors p<0.001). On the other hand there was a significant increase in the TAC factor (p=0.03) and
for other indicators MDA, SOD and carbonyl protein despite significant differences Within the groups (comparing
the state before with after the intervention) no significant differences were found between the groups.The results
of the liver fibro-scan showed the improvement of the steatosis, fibrosis and CAP, within the groups while no
significant differences between the groups.

Conclusion: The results showed a significan decrease in serum levels of LDL, TNF-a and IL-6, as well as a significant
increase in TAC which is evidence for the potential anti-inflammatory and antioxidant effects of this herbal syrup in
improving inflammation, oxidative stress, and lipid metabolism in NAFLD patients.

Keywords: NAFLD, herbal syrup, Oxidative stress, Inflammation, steatosis
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MiRNA19a-3p as a promise biomarker in Breast cancer treatment in
2D and 3D cell culture in a microfluidic device
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Background: Due to the high mortality rate associated with Breast cancer (BC), there is a pressing need for a non-
invasive biomarker to aid in treatment. Our objective was to assess the potential of miR-19a-3p as a BC biomarker
and to develop a novel approach for BC treatment using both 2D and 3D cell cultures within microfluidic devices.
Methods: In our study, we used advanced PPSF (smart PEI-PBA-SAP-F15) polymeric nanoparticles to effectively
deliver anti-miR19a-3p to breast cancer (BC) cell lines. We evaluated the advantages of combining miR19a-3p
antagonist therapy with Doxorubicin (DOX) in BC using both 2D and 3D cell culture models. Given that 3D culture
studies yield more physiologically relevant results, we cultivated spheroids in microfluidic devices, with the molds
for these devices created using 3D printing technology.

Results: Analysis using real-time PCR revealed an elevated expression of miR19a-3p in breast cancer (BC) cell lines.
The successful transfer of anti-miR19a-3p into these cell lines was achieved. This resulted in an increase in the
expression level of the PTEN gene, which is targeted by miRNA-19a-3p. The upregulation of PTEN led to reduced
breast cancer cell migration and cell cycle arrest. Additionally, the combination therapy significantly induced
apoptosis. Overall, our investigations using 2D and 3D spheroids in microfluidic devices, along with confocal
microscopic studies, demonstrated a significantly higher proportion of dead cells in spheroids that were transfected
with anti-miR19a-3p-PPSF and treated with DOX in MCF7 cell lines.

Conclusion: This research introduces miR-19a-3p as a BC biomarker. It is also providing an innovative in vitro system
for generating, maintaining, visualizing, and evaluating consistent 3D cancer spheroids. The platform enables various
biomarker assessments and pharmaceutical testing applications.

Keywords: Breast cancer, biomarker, Polymeric nanoparticles, Anti-miR19a-3p, Doxorubicin, PTEN, Microfluidic
devices
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Mineral intake patterns are associated with prediabetes regression
and progression: Tehran Lipid and Glucose Study
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Background: Dietary minerals have essential roles in insulin and glucose homeostasis. Aim: We investigated the
potential association of dietary mineral patterns and longitudinal change of glycemic status in subjects with
prediabetes (Pre-DM).

Methods: This study included 1456 subjects with Pre-DM (mean age of 47.2+12.8 and 52.5% men) participated in
the third (2006-2008) and fourth (2009-2011) examinations of the Tehran Lipid and Glucose Study that followed up
to 2015-2017. The participants' habitual dietary intakes of minerals were assessed using a semi-quantitative food
frequency questionnaire (FFQ) at baseline. Principle factor analysis identified three major mineral patterns (with a
total variance of 92.3%), including multi-mineral (MM) (characterized by higher loads of phosphorous, zinc, calcium,
magnesium, and copper), chromium-selenium (Cr-Se), and iron-magnesium (Fe-Mn) patterns. Cox proportional
hazard models were used to calculate hazard ratios (HRs) and 95% confidence intervals (Cls) of developing type 2
diabetes (T2D) and regression to normal glucose regulation (NGR) across tertile categories of mineral patterns score.
Results: After a median of 5.8 years of follow-up, the incidence of T2D and NGR was 23.8 and 46.8%, respectively.
After adjustment of the T2D-risk score (i.e., composed of age, sex, family history of diabetes, history of gestational
diabetes, body mass index, and physical activity level), Cr-Se and Fe-Mn patterns were associated with an increased
chance of returning to NGR by 26% (HR=1.26, 95% Cl=1.02-1.55) and 43% (HR=1.42, 95% CI=1.14-1.76), respectively.
Fe-Mn pattern was also associated with a reduced risk of developing T2D (HR=0.67, 95% CI=0.49-0.92). MM patterns
was not associated with Pre-DM regression and progression.

Conclusion: Subjects with Pre-DM may take more advantages from dietary mineral patterns rich in Cr-Se and Fe-Mn
to effectively achieve NGR and prevent progression to T2D.

Keywords: Mineral patterns, pre-diabetes, normoglycemia, type 2 diabetes
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Background: The complex pathogenesis of non-alcoholic fatty liver disease (NAFLD) limits available FDA-approved
treatments. Lipotoxicity leads to cellular stress and inflammation, exacerbated by disrupted autophagy that fails to
manage lipophagy in the liver. The aim was to evaluate the efficacy of fisetin (FSN) and hydroxychloroquine (HCQ)
in animal models of NAFLD.

Methods: Forty-eight male C57BL/6J mice were placed on either a standard chow or high-fat diet (HFD) for 16 weeks.
The HFD group was subdivided to receive varying treatments: HFD, HFD + Vehicle, HFD + FSN, HFD + HCQ, and HFD
+ FSN + HCQ. FSN was given daily via gavage at 80 mg/kg, while HCQ was injected intraperitoneally at 50 mg/kg twice
a week for 8 weeks. Assessments, including glucose and insulin tolerance tests, were performed, and liver tissue
analysis included evaluations of serum glucose, lipid profiles, oxidative stress markers, and autophagy-related
proteins.

Results: Treatment with FSN, HCQ, and particularly FSN+HCQ significantly improved NAFLD through regulation of
body weight, insulin response, carbohydrate homeostasis, hepatic lipid metabolism, and inflammation. While the
HCQ group showed some improvement in energy balance, it was accompanied by side effects, such as increased
oxidative stress. FSN countered these with its direct and indirect antioxidant activity (via increased Nrf2 expression)
and by controlling the expression of endoplasmic reticulum stress-related genes (GRP78, elF2a, ATF4, and CHOP).
Moreover, FSN enhanced autophagy via increasing p-AMPK, decreasing mTOR expression, and improving the
expression of ULK1, ATGS5, and Beclin1, indicated by an increased LC31I/LC3I ratio and reduced p62 protein levels in
the liver.

Conclusion: In conclusion, FSN demonstrates significant therapeutic potential for managing NAFLD, and its
combination with HCQ represents a promising strategy despite concerns over the long-term side effects of HCQ,
aiming to enhance treatment outcomes while minimizing risks.

Keywords: Non-alcoholic fatty liver disease, fisetin, hydroxychloroquine, inflammation, oxidative stress,
endoplasmic reticulum stress, autophagy.
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Calcium Chloride nanoparticles of Acetyl-11-Keto-beta-Boswellic Acid
in HT29 colorectal cancer cells
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Background: Colorectal cancer (CRC) is a leading cause of cancer-related morbidity and mortality. Current treatment
modalities often face challenges such as limited efficacy. This study aimed to develop a novel drug delivery system
using chitosan-sodium alginate-calcium chloride (CS-SA-CaCl2) nanoparticles for acetyl-11-keto-beta-boswellic acid
(AKBA), a compound with promising anticancer properties, to enhance its therapeutic efficacy.

Methods: AKBA was extracted from the gum resin of Boswellia serrata using a three-phase partition method. The
CS-SA-CaCl2 nanoparticles loaded with AKBA (NBAX) were synthesized by ionic pregelation and characterized for
size, encapsulation efficiency, and drug release properties. The cytotoxic effects of NBAX were evaluated against
HT29 colorectal cancer cells, and apoptosis induction was assessed using Annexin V staining and flow cytometry. All
results were analyzed with GraphPad Prism and the p-values under 0.05 were considered significant.

Results: The extraction efficiency of AKBA was 12.64%. The NBAX exhibited significantly higher cytotoxicity against
HT29 cells compared to free AKBA, boswellic acid extract, and the standard chemotherapeutic agent 5-Fluorouracil
(5-FU). In particular, the IC50 value for NBAX was significantly lower than that of the other treatments, indicating
enhanced potency (p<0.001). Flow cytometry analysis showed that NBAX significantly induced apoptosis in HT29
cells, as evidenced by increased early apoptotic cell populations. Annexin V staining results showed a significant
increase in the percentage of apoptotic cells treated with AKBA compared to the control and other treatments. In
addition, cell cycle analysis indicated that NBAX effectively arrested cell cycle progression, leading to an
accumulation of cells in the sub-G1 phase, which is indicative of apoptosis.

Conclusion: NBAX nanoparticles show significant potential as an effective drug delivery system in the CRC cell model.
The results suggest that it can enhance the therapeutic efficacy of AKBA, warranting further investigation in
preclinical and clinical settings for CRC management.

Keywords: Colorectal cancer, Acetyl-11-Keto-beta-Boswellic Acid (AKBA), nanoparticle drug delivery system, sodium
alginate, chitosan, calcium chloride
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Pre-treatment with Thymol and Thymol-loaded selenium
nanoparticles reduces apoptosis and oxidative damage in SH-SY5Y
cells in a 6-hydroxydopamine-induced Parkinson's disease
experimental model
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Background: Parkinson’s disease (PD) is a neurodegenerative disorder marked by the progressive loss of
dopaminergic neurons. Despite various therapeutic options available for symptomatic relief, their efficacy and safety
remain in debate, highlighting the need for new neuroprotective agents. Due to potential neuroprotective effects of
Thymol and selenium nanoparticles (SeNPs), this study investigates the neuroprotective effects of Thymol, both in
its free form and as selenium nanoparticles (SeNPs), using a 6-hydroxydopamine (6-OHDA)-induced PD model in SH-
SY5Y cells.

Methods: To synthesize and characterize Nano-Se-Thymol, techniques such as dynamic light scattering (DLS), field-
emission scanning electron microscopy (FESEM), Fourier transform infrared (FTIR) spectroscopy, and energy-
dispersive X-ray (EDX) analysis were employed. The cytotoxicity of 6-OHDA, Thymol, and Nano-Se-Thymol was
assessed through the MTT assay, followed by evaluations for protective effects, apoptosis, cell cycle changes,
reactive oxygen species (ROS) levels, and protein expression via Western blotting.

Results: The SeNPs were synthesized and exhibited low toxicity to normal human fibroblast cells and provided
superior neuroprotection against 6-OHDA-induced damage compared to free Thymol. It significantly reduced ROS
generation and enhanced cell viability. The antioxidant properties of SeNPs contributed to these neuroprotective
effects. Additionally, Nano-Se-Thymol decreased the expression of NF-kB inflammatory markers and caspase-3
proteins compared to Thymol alone.

Conclusion: The study suggests that Nano-Se-Thymol is a promising disease-modifying agent with potential
therapeutic benefits for PD treatment. Its enhanced efficacy when delivered via SeNPs indicates a need for further
preclinical investigations to fully explore its therapeutic potential

Keywords: Selenium nanoparticles, Thymol, Parkinson's disease, 6-hydroxydopamine, Oxidative stress
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Strategies for senotherapy-mediated human colon cancer treatment
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Background: Senolytic therapy has garnered significant attention for its potential in combating cancer. This study
aimed to investigate the effects of three combinations of chemotherapeutic drugs with well-known senolytic agents
(cisplatin+metformin, irinotecan+quercetin, oxaliplatin+caffeine) in K-RAS mutant (HCT-116 and CT26) and wild-type
K-RAS-expressing (SW48) colorectal cancer (CRC) cells to assess the impact of K-RAS mutations on the efficacy of
these senolytic therapies.

Methods: The optimal combination treatment schedule was determined for each chemotherapeutic drug and
adjuvant to maximize their senotherapeutic efficacy. Senescence was evaluated through SA-B-gal staining, p16 and
p21 expression, and nuclear morphology. Cell viability and death were assessed using the MTT assay, fluorescent
staining methods, annexin V/PI flow cytometry analysis, and RT-gPCR analyses for Bcl-2, Bax, and beclin1.

Results: Cisplatin (5 uM), irinotecan (2.5 uM), and oxaliplatin (2 uM) alone induced multiple senescence hallmarks,
including increased SA-B-gal activity, p16 and p21 upregulation, and multinucleation, in all tested cells. The post-
treatment of cisplatin-treated cells with 5 mM metformin (cisplatintmetformin), the combined treatment of
irinotecan and 25 uM quercetin (irinotecan+quercetin), and the post-treatment of oxaliplatin-treated cells with 2
mM caffeine (oxaliplatin+caffeine) resulted in decreased numbers of SA-B-gal+ cells, reduced cell viability, and lower
p16 mRNA expression, alongside increased annexin V-positive cells, Bax/Bcl-2 ratio, and beclin-1 levels compared to
drug-alone treatments. Acridine orange (AO)/ethidium bromide and AO staining confirmed the induction of
apoptosis and autophagy in CRC cells for all schedules. The senotherapeutic efficacy was ranked as follows:
cisplatin+tmetformin > irinotecan+quercetin > oxaliplatin+caffeine.

Conclusion: Our findings suggest that all tested adjuvants effectively act as senolytic drugs in chemotherapy-induced
senescent CRC cells, showing higher efficacy in K-RAS mutant cells by selectively eliminating these senescent cells
through the induction of apoptosis and autophagy.

Keywords: Caffeine, Cisplatin, Colorectal cancer, Irinotecan, Metformin, Oxaliplatin, Quercetin, Senolytics
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Cyclophilin A increase 1N4R tau protein aggregation, a key factor
often overlooked in Alzheimer's disease pathogenesis
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Background: Neurodegenerative disorders, such as Alzheimer's disease (AD), are linked to the abnormal aggregation
of tau protein forming toxic oligomers and amyloid deposits. The conformation of tau protein is affected by different
proline residues, regulated by peptidyl-prolyl isomerases (PPlases). Nevertheless, the effect of human CypA as a
peptidyl-prolyl isomerase on tau protein aggregation remains unexplored.

Methods: We expressed tau protein and various types of cyclophilin A (CypA)—specifically, active CypA with a His-
and GST-tagged, and inactive CypA—in BL21 bacteria. Following expression, we purified these enzymes and tau
protein using affinity chromatography. Then, we measured the activity of all cyclophilin enzymes. Subsequently, we
utilized various spectroscopic techniques to investigate the effects of CypA on the aggregation behavior of tau
protein.

Results: We uncovered the pivotal role of CypA's isomerization activity in driving the formation of tau protein
amyloid fibrils with characteristic cross-p structures. The 'cistauosis hypothesis' proposes that CypA enhances tau
fibril formation in AD by isomerizing specific proline residues from the trans to cis configuration. To validate this
theory, we performed refolding experiments using lysozyme as a model protein. Our results showed that CypA
boosted lysozyme aggregation and hindered its refolding process, consistent with the notion that correct refolding
of lysozyme relies on the proper (trans) isomerization of two critical proline residues."

Conclusion: Our results unequivocally showed that CypA induces the trans-to-cis isomerization of specific proline
residues, which ultimately drives increased aggregation. This study underscores the growing importance of
isomerization in tau protein pathogenesis in AD, providing new insights into the molecular mechanisms underlying
this process.

Keywords: Alzheimer's disease (AD), Amyloid aggregation, Cyclophilin A (CypA), Disaggregation, Refolding
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Background: Type 2 diabetes (T2D) is a complex chronic disease characterized by inflammation, with the NLRP3
inflammasome complex playing a significant role in its pathogenesis. Recent studies suggest that unsaturated fatty
acids may mitigate inflammation associated with the NLRP3 inflammasome in T2D. Thus, sesame oil (50), canola oil
(CO), and sesame-canola oil (SCO) could potentially reduce inflammation and contribute to T2D management due
to their high unsaturated fatty acid content. This study aimed to evaluate the individual and combined effects of SO,
CO, and SCO on the expression levels of genes associated with the NLRP3 inflammasome complex.

Methods: This laboratory study involved blood samples from 34 diabetic patients who consumed SO, CO, and SCO
during three separate 9-week phases. The expression of NLRP3 inflammasome complex genes was measured using
real-time PCR. The correlation between gene expression levels and the intake of SO, CO, and SCO was analyzed.
Results: The consumption of SO, CO, and SCO significantly decreased the expression of caspase-1 and NLRP3 genes
in T2D patients (P<0.001). Notably, CO intake resulted in a significant reduction in IL-18 and IL-1 gene expression
(P<0.001), while SO and SCO did not show a significant decrease in these genes (P=0.121).

Conclusion: The findings indicate that both individual and combined consumption of SO, CO, and SCO can lower the
expression levels of NLRP3 inflammasome complex genes, potentially alleviating inflammatory complications related
to T2D. Further research is warranted to expand on these results.

Keywords: sesame oil, canola oil, NLRP3 inflammasome, type 2 diabetes.
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Like Peptide Identified in the Transcriptome of Hemiscorpius Lepturus

Fatemeh Kazemi-Lomedasht!

1. Biotechnology Department, Biotechnology Research Center, Pasteur Institute of Iran, Tehran, Iran.

Background: Scorpine-like peptides are known for their dual functionality, exhibiting antimicrobial activity primarily
associated with their N-terminal domain and potassium channel inhibitory activity localized within the C-terminal
domain. This study identifies an Hg-scorpine-like peptide within the transcriptome of the Hemiscorpius
lepturus scorpion.

Methods: To predict the presence of a signal peptide, we utilized the SignalP-5.0 online server. The antimicrobial
peptide (AMP) activity of the identified peptide was assessed using several online tools, including AMP Discover,
sAMPpred-GAT, and Antimicrobial Peptide Scanner v2. Additionally, we employed ExPASy ProtParam tools, PSIPRED,
and SWISS-MODEL servers to evaluate the primary, secondary, and tertiary structures of the peptide. The predicted
3D structure was further analyzed using ProSA-web for protein structure assessment, followed by Ramachandran
plot analysis via SWISS-MODEL.

Results: The analysis revealed that the initial 18 amino acids were predicted as a signal peptide with a likelihood of
0.9883. The Antimicrobial Peptide Scanner v2 indicated that the sequence exhibited AMP properties with a
prediction probability of 0.9999. Both sAMPpred-GAT and AMP Discover confirmed this classification, predicting the
peptide as an AMP with scores of 0.9989 and via the RNN-ABP method, respectively. Key parameters of the primary
structure included 75 amino acids, a molecular weight of 8148.55 Daltons, and a theoretical isoelectric point of 9.10,
along with various coefficients related to cysteine residues. Secondary structure analysis indicated involvement in
helix, strand, and random coil formations. The predicted 3D structure analysis identified three alpha helices with a
Z-score within the normal range (-4.13). Ramachandran plot analysis provided insights into conformational angles
and percentages of amino acids in allowed and disallowed regions, underscoring stability and structural integrity.
Conclusion: The identified Hg-scorpine-like peptide from Hemiscorpius lepturus demonstrates significant
antimicrobial activity. Comprehensive structural analyses support its potential as a multifaceted therapeutic agent.

Keywords: Hg-scorpine-like, Hemiscorpius lepturus, Antimicrobial.

136



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2181-2

Design, Construction, and Development of an Innovative Targeted
Drug Delivery System Utilizing Nrp-1 Peptide

Fatemeh Kazemi-Lomedasht!

1. Biotechnology Department, Biotechnology Research Center, Pasteur Institute of Iran, Tehran, Iran.

Background: Targeted cancer therapy is a rapidly evolving approach aimed at overcoming the limitations and
adverse effects associated with conventional cancer treatments. In this context, Neuropilin-1 (NRP-1), a
transmembrane glycoprotein expressed in both endothelial and tumor cells, plays a pivotal role in stimulating
angiogenesis. Diphtheria toxin (DT) is recognized for its potent cytotoxic activity against human cells, making it an
attractive candidate for cancer treatment. This study aims to harness the therapeutic potential of DT by designing
and constructing a fusion protein, wherein the NRP-1 peptide serves as a targeting moiety fused to DT.

Methods: The synthesis, cloning, and expression of the fusion protein were conducted in bacterial hosts. The
purification of the construct was achieved using Ni-NTA chromatography, ensuring the isolation of a pure and
functional fusion protein. To evaluate its biological activity, particularly its cytotoxic effects, we employed the 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay.

Results: The results demonstrated significant cytotoxic activity of the designed construct, evidenced by a marked
reduction in cell viability. This observed cytotoxicity supports the potential of the fusion protein as a targeted
therapeutic agent for NRP-1 overexpressing cancer cells. The specificity conferred by the NRP-1 peptide targeting
moiety holds promise for minimizing off-target effects, which are common concerns in conventional cancer
therapies.

Conclusion: This study lays the groundwork for further exploration and development of targeted cancer therapies
utilizing the NRP-1 peptide strategy, with the goal of enhancing treatment efficacy while minimizing systemic side
effects.

Keywords: NRP-1, angiogenesis, drug delivery.
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Background: Thiazolidinediones, such as pioglitazone hydrochloride (PGZ), have demonstrated antiproliferative
effects against cancer cells. The objective of this study was to prepare and characterize nano-encapsulated PGZ and
evaluate its cytotoxic and apoptotic effects on HCT-116 and HT-29 colorectal cancer cells, as well as human umbilical
vein endothelial cells (HUVECs).

Methods: The PGZ nano-formulation was developed using a triblock (TB) biodegradable copolymer (PCL-PEG-PCL)
to enhance the drug's bioavailability as an anticancer agent. Nanoparticles were prepared via the ultrasonic
homogenization method. The physicochemical characteristics of TB and TB-PGZ micelles were evaluated using
Fourier-transform infrared spectroscopy (FTIR), dynamic light scattering (DLS), and field emission scanning electron
microscopy (FESEM). Zeta potential stability, entrapment efficiency, and storage stability were also assessed. Cell
viability and apoptosis were determined using the MTT assay and acridine orange (AO) and propidium iodide (PI)
staining, respectively.

Results: FESEM analysis revealed that TB-PGZ nanoparticles had a size of <110 nm, a polydispersity index of < 0.2,
and a zeta potential of -17.3 mV. TB-PGZ exhibited higher zeta potential and storage stability at 25°C compared to
4°C after 90 days. The IC50 value for TB-PGZ was approximately twice that of free PGZ due to the slow release of the
drug from the micelles. A significant increase in cytotoxic effects was observed in HUVECs, HCT-116, and HT-29 cells
(p < 0.05). Additionally, TB-PGZ demonstrated a greater cytotoxic effect over time compared to free PGZ. AO/PI
staining indicated higher apoptosis rates of 50.33%, 40.66%, and 39% in HUVECs, HCT-116, and HT-29 cells,
respectively, compared to PGZ treatment alone.

Conclusion: Targeting human colorectal cancer with TB-PGZ biodegradable copolymer may represent a promising
alternative to conventional treatment strategies.

Keywords: Colorectal cancer, Pioglitazone hydrochloride, Micelle, Apoptosis.
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Background: Breast cancer is the most prevalent cancer among women, with triple-negative breast cancer (TNBC)
recognized as the most aggressive and metastatic subtype. This subtype is particularly challenging to manage, as it
is not responsive to hormonal and targeted therapies. Consequently, finding effective treatment options for TNBC
remains a global challenge. Notably, over 60% of anti-cancer compounds are derived from herbal remedies.
Rosmarinus officinalis L. (rosemary) possesses a broad range of medicinal properties, including antioxidant, anti-
inflammatory, anti-diabetic, and anti-cancer effects. This study investigates the anti-cancer effects of rosemary on
TNBC through the suppression of the Wnt/B-catenin pathway.

Methods: Following the preparation of a hydro-alcoholic extract of rosemary, we assessed cell viability and
determined the IC50 value by exposing MDA-MB-231 cells to various doses of rosemary extract. Apoptosis induction
was evaluated using an Annexin V/PI kit through flow cytometry analysis. Additionally, real-time PCR was employed
to measure changes in mMRNA expression levels of genes associated with the Wnt/B-catenin pathway in MDA-MB-
231 cells following treatment with rosemary extract.

Results: The results indicated that treatment with hydro-alcoholic rosemary extract reduced the viability of MDA-
MB-231 cells in a dose- and time-dependent manner. Flow cytometry analysis demonstrated the induction of both
early and late apoptosis in TNBC cells. Furthermore, the expression levels of Wnt-10B and B-catenin genes were
significantly reduced compared to the control group.

Conclusion: Our findings confirm the cytotoxic and apoptotic effects of hydro-alcoholic rosemary extract on MDA-
MB-231 cells by modulating the expression of genes involved in the Wnt/B-catenin signaling pathway. These results
suggest that rosemary extract could serve as a promising complementary treatment for triple-negative breast
cancer, warranting further investigation through in vivo studies.

Keywords: Triple-negative breast cancer, Rosemary, Antiproliferative, Wnt/B-catenin.
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Assessing CCL14 in Adrenocortical Carcinoma: A Potential Diagnostic
and Prognostic Biomarker

Ali Pirsadeghi

1. Department of Clinical Biochemistry, Medical School, Jundishapur Ahvaz University of Medical Sciences,
Jundishapur, Iran.

Background: Adrenocortical carcinoma (ACC) is a common cancer worldwide, contributing to significant morbidity
and mortality each year. While the expression of various genes has been implicated in the pathogenesis of this
disease, there is limited information regarding alterations in CCL14 expression in ACC. The aim of this study was to
investigate changes in CCL14 expression in adrenocortical carcinoma and to evaluate its potential as a prognostic
biomarker.

Methods: To examine alterations in CCL14 expression in ACC, we utilized data from The Cancer Genome Atlas (TCGA)
provided by the OncoDB database. We also assessed the association between gene expression, patient mortality
rates, and clinical features using TCGA clinical data.

Results: Our findings revealed a significant decrease in CCL14 expression levels in cancerous samples compared to
normal tissues (FDR < 0.01, LogFC = -6.23). Additionally, we observed a marked reduction in CCL14 expression levels
in TNM T4 samples compared to T1 and T2 stages. Furthermore, Kaplan-Meier survival analysis indicated that
decreased CCL14 expression is associated with poor prognosis in patients (LogRank = 0.01).

Conclusion: The results of this study demonstrate a significant decrease in CCL14 expression levels in adrenocortical
carcinoma, which correlates with poorer patient prognosis. Our findings suggest that CCL14 expression levels may
serve as a valuable prognostic biomarker for adrenocortical carcinoma.

Keywords: Adrenocortical carcinoma, Prognostic biomarker, Mortality rate, CCL14 expression.
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Down Expression of Zyxin is Associated with Down Regulation of P53
in Colorectal Cancer

Zahra Mehrabit

1. Department of Clinical Biochemistry, Medical School, Kermanshah University Of Medical Sciences, Kermanshah,
Iran.

Background: Colorectal cancer (CRC), as one of the most prevalance cancers in the world, is caused by environmental
and genetic factors. It has been shown that the P53 is associated with CRC pathogenesis; moreover, Zyxin (ZYX) may
have a role in P53 level and activity. Thus, we aimed to investigate the levels of P53 and ZYX genes and protein in
CRC tumor samples.

Methods: The 30 cancerous tissues and 30 matched noncancerous tissues were randomly obtained from 30 patients
with CRC. Total RNA was extracted by RNXplus and genes expression were assessed by Real-time PCR. Moreover,
Western blot technique was used to investigate ZYX and p53 proteins expression.

Results: Our data demonstrated that the expression of ZYX and p53 genes in cancerous tissues had not a significant
difference compared to the matched noncancerous tissues. On the other hand, measuring protein expression by
Western blotting technique showed that the ZYX (P=0.0079) and p53 (P=0.0005) expression in tumor tissues showed
a significant decrease compared to the matched noncancerous tissues. The correlation analysis indicated the
significant correlation between ZYX and P53 proteins (r=0.746, P=0.013).

Conclusion: Based on our findings, the ZYX might has a suppressive function in CRC and be associated with P53.

Keywords: Zyxin, P53, Colorectal cancer.
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Comparative Investigation of Pinl Gene Expression in Tumor Tissue
with Tumor Border Tissue and Its Relationship With B-Catenin and
Cyclin D1 Gene Expression Levels in Patients with Colorectal Cancer

Zahra Mehrabit

1. Department of Clinical Biochemistry, Medical School, Kermanshah University of Medical Sciences, Kermanshah,
Iran.

Background: Colorectal cancer is one of the most common types of cancer in Iran and the world, and due to the
effects of the Pinl protein on the stability of b-catenin and the expression of the cyclin D1 gene, in this study, it was
decided to measure the expression of the Pinl gene in people with colorectal cancer and the relationship It should
be investigated with the level of b-catenin and cyclin D1 gene expression.

Methods: The majority of patients were over 50 years old, without alcohol consumption, non-smokers and without
family history of colorectal cancer. Real-time PCR was used to check the expression of Pin1, b-catenin and Cyclin D1
genes.

Results: The results of gene expression showed that the expression level of Pinl and b-catenin genes in the tumor
tissue showed a significant increase compared to the tumor border tissue. On the other hand, it was shown that
there is a positive and significant relationship between Pin1 and cyclin D1 gene expression.

Conclusion: The results of this study showed that Pin1 may be important in the pathogenesis of colorectal cancer by
increasing the expression of cyclin D1.

Keywords: Colorectal cancer, Pin1, b-catenin, cyclin D1.
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Total Antioxidant Capacity in Human Seminal Plasma of Infertile Men
and Their Relationship with Sperm Parameters

Azadeh Aliarab?!, Maryam Gholinezhad Gholinezhad?, Yousefreza Yousefnia-Pasha?

1. Department of Clinical Biochemistry, Faculty of Medicine, Tarbiat Modares University, Tehran, Iran.
2. Infertility and Reproductive Health Research Center, Health Research Institute, Babol University of Medical
Sciences, Babol, Iran.

Background: Oxidative stress plays a critical role in the pathogenesis of male infertility, yet the adverse effects of
oxidative biomarkers on sperm quality remain unclear. This study aimed to investigate the levels of total antioxidant
capacity (TAC) in seminal plasma and their relationship with sperm parameters.

Methods: The study included 77 individuals aged 24 to 35 years, classified into two groups: a control group consisting
of 40 fertile men and a study group of 37 infertile men. Semen samples were collected in sterile containers, and
routine semen analysis was performed within one hour. Following analysis, samples were centrifuged at 4,000 g for
10 minutes and stored at -202C for TAC measurement. The TAC biomarker was evaluated using the ferric reducing
ability of plasma (FRAP) method.

Results: The mean TAC in seminal plasma was significantly lower in infertile men compared to the control group
(1,697.11 + 708.18 uM/L vs. 2,015.50 + 670.95 uM/L; p = 0.046). Additionally, we found a positive correlation
between TAC and sperm count (p = 0.043, r = 0.232) as well as between TAC and normal sperm morphology (p =
0.025, r = 0.255).

Conclusion: Decreased levels of TAC are associated with infertility in men, with TAC levels being lower in the seminal
plasma of idiopathic infertile men compared to healthy fertile men.

Keywords: 8-Hydroxydeoxyguanosine, Infertile men, Nitric oxide, Oxidative stress, Semen, Total antioxidant
capacity.
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Estimation of Inflammatory Marker Levels Associated with
Pfizer/biontech Vaccinated Subjects from Baghdad Hospital

Fariba Nabatchian?, Ali Adnan Majeed Alzaidi!, Omar Sadik Shalal?

1. School of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran, Iran.
2. Medical Laboratory department, Middle Technical University, Baghdad, Iraq.

Background: The introduction of COVID-19 vaccinations has provided a promising opportunity to combat the global
pandemic. However, these vaccines have been associated with severe side effects and alterations in blood
indicators. This prospective study investigates the impact of the Pfizer vaccine on inflammation markers (IL-1B and
IL-10) and various blood markers among vaccinated individuals compared to unvaccinated controls.

Methods: The study included 70 vaccinated individuals and 25 non-vaccinated healthy controls, aged 24 to 35 years.
Subjects who received both doses of the vaccine and a booster were studied from December 2022 to April 2023 at
Medical City - Baghdad Hospital, Iraq. Blood samples were collected in sterile containers, and routine semen analysis
was performed within one hour. Following analysis, samples were centrifuged at 4,000 g for 10 minutes and stored
at -202C for subsequent measurement of total antioxidant capacity (TAC). Blood glucose levels, triglycerides, HDL,
LDL, WBC count, lymphocyte count, hemoglobin, platelet count, cholesterol, and D-dimers were measured using the
Cobas ¢ 111° clinical chemistry automated system. IL-1p and IL-10 levels in serum were estimated using ELISA test
kits (Cat No: SEA563Hu for IL-1B and SEA056Hu for IL-10 from Cloud-Clone Corp, Iraq).

Results: Our findings revealed that vaccinated individuals exhibited enhanced inflammation and platelet activation.
A strong correlation was found between vaccination and both IL-1B and IL-10 levels (p < 0.01). Spearman rank
correlation analysis indicated that IL-1B levels were directly proportional to the number of vaccine doses (r =
0.55132, p < 0.001). Additionally, IL-10 levels were significantly elevated in all vaccinated subjects (p < 0.01), with no
significant differences observed between male and female subjects (p > 0.05).

Conclusion: These results suggest that vaccinated individuals may experience increased inflammatory responses and
platelet activation following vaccination. Understanding these effects could help optimize vaccine responses in
populations at risk of severe COVID-19 clinical courses.

Keywords: COVID-19, Vaccination, Interleukins, Blood markers.
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Understanding Biochemical Paraneoplastic Abnormalities and
Plasmonic Photothermal Therapy in Female Dogs With Mammary
Neoplasms

Mohammad kazemi!, Mohammad Hossein Pakrooh?, Behnaz Karimi Baba Ahmadi?®

1. DVM students of veterinary medicine at Shahrekord University, Tehran, Iran.
2. DVM students of veterinary medicine at Shahrekord University, Tehran, Iran.
3. Department of Basic Science, Faculty of Veterinary Medicine, Shahrekord University, Tehran, Iran.

Background: Mammary carcinoma is the most common cancer that affects dogs, and in many dogs, it leads to death.
As a result, clarifying the pathogenesis and treatment of these diseases is important, so the treatment method can
be used and simulated for humans. This study researches the exploration of biochemical paraneoplastic
abnormalities and the application of Plasmonic Photothermal Therapy (PPTT) in treating mammary neoplasms in
female dogs.

Methods: A comprehensive review of literature from 2015 to 2023 using databases like Google Scholar, PubMed,
and Science Direct focusing on the biochemical components of mammary carcinoma in dogs was conducted. Key
factors such as interleukins, nitric oxide synthases, and oxidative stress markers were analyzed to evaluate
malignancy and treatment response in mammary neoplasms.

Results: In this systematic review article, initially 114 articles were selected from databases including Google Scholar
PubMed, and Science Direct. According to the criteria considered and the objectives of the study, out of the initial
100 articles, finally 66 articles were selected and reviewed. These 66 articles include 50 original articles and 16
systematic review articles. The study highlighted the significance of steroid hormones and prolactin in mammary
epithelial growth and emphasized their correlation with tumor development in canines. First of all; elevated levels
of IL-1, IL-6, and INF-y were observed in malignant breast tumors, indicating a negative prognosis and predicting
malignant tumors. Oxidative stress biomarkers like NOx, AOPP, and FRAP show significant alterations and suggest a
link between oxidative stress and cytokine levels in blood. Moreover, this article emphasizes the potential of PPTT
and using gold nanorods for tumor apoptosis to treat mammary gland cancer in canines and felines.

Conclusion: This study highlights the significance of biochemical shifts in mammary tumors and promotes innovative
treatments, aiming to improve veterinary oncology outcomes.

Keywords: Biochemical, Breast, Cell tumors, Canine, Treatment.
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Investigating the Effect of Aqueous Extract of Crocus Sativus on the
Expression of Fgf and Vegf Genes in Chicken Embryos

Mohammadreza Pourmohammad?, Jina Khayatzadeh? Haniyeh Sattari Fardi?, Maryam tehranipour?, Hasan
Rakhshandeh?

1. Department of Medical Parasitology, Faculty of Paramedicine, llam University of Medical Sciences, llam, Iran.
2. Department of Biology, Faculty of Sciences, Islamic Azad University, Mashhad Branch, Iran.
3. Pharmacology Research Center of Medicinal Plants, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: Fibroblast growth factor (FGF) produced by endothelial cells plays a crucial role in promoting
proliferation and survival of these cells. FGFs act as collagenase activators, facilitating the sprouting of new blood
vessels and are essential for maintaining and advancing angiogenesis. Vascular endothelial growth factor (VEGF) is
believed to initiate the angiogenic process. Crocus sativus, commonly known as saffron, is a prominent medicinal
plant used in traditional medicine. This study aims to investigate the effect of aqueous extract of Crocus sativus on
the expression of FGF and VEGF genes in chick embryos.

Methods: In this study, 40 Ross spray eggs were randomly divided into eight groups, including a control group, a
laboratory control group (PBS), and two experimental groups. After incubation, an egg window was created on the
second day, and on the eighth day, gelatin sponges were placed on the chorioallantoic membrane (CAM). Aqueous
extracts of Crocus sativus at concentrations of 50 and 100 pg/ml were injected onto the CAM of the chick embryos.
Samples were taken from the CAM for RNA extraction and cDNA synthesis to quantitatively measure changes in
VEGF and FGF gene expression. The collected data were analyzed using Excel and SPSS 20 statistical software.
Results: The average expression levels of VEGF and FGF genes in the laboratory control group did not show
significant differences compared to the control group. However, treatment with 50 and 100 pug/ml concentrations
of aqueous extract of Crocus sativus resulted in a significant decrease in the expression of both VEGF and FGF genes
compared to the control group.

Conclusion: The findings of this research indicate that the aqueous extract of Crocus sativus has an inhibitory effect
on angiogenesis in the chorioallantoic membrane of chick embryos.

Keywords: Gene expression, Crocus sativus, Chorioallantoic membrane, Chick embryo.
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Investigating the Effect of Aqueous Extract of Crocus Sativus on the
Process of Angiogenesis of the Chorioallantoic Membrane of Chick
Embryos

Mohammadreza Pourmohammad?, Jina Khayatzadeh?, Haniyeh Sattari Fardi?, Maryam tehranipour?, Hasan
Rakhshandeh3

1. Department of Medical Parasitology, Faculty of Paramedicine, Ilam University of Medical Sciences, llam, Iran.
2. Department of Biology, Faculty of Sciences, Islamic Azad University, Mashhad Branch, Iran.
3. Pharmacology Research Center of Medicinal Plants, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: Angiogenesis refers to the biological process of sprouting new vessels from existing vessels in the
tissue. Angiogenesis is a physiological process that is highly regulated and occurs in cases such as wound healing,
menstrual cycles, placental growth, and ovulation. Crocus sativus is one of the prominent medicinal plants in
traditional medicine. This research was conducted with the aim of investigating the effect of aqueous extract of
Crocus sativus on the process of angiogenesis of the chorioallantoic membrane of chick embryos.

Methods: In this research, 40 Ross spray eggs were randomly divided into 4 groups including control, laboratory
control (PBS) and 2 experimental groups. After incubation, on the second day of the window, an egg was created
and in on the eighth day, after placing the gelatin sponge on the chorioalantoic curve, the aqueous extract of Crocus
sativus were injected with doses (50 and 100 pug/ml) onto the chorioalantoic membrane of the chick embryo. On the
twelfth day, the corioalantoic membrane was taken and length, the number of vascular splits, weight and height of
the embryos were measured. The collected data were analyzed by Excel and SPSS 20 statistical software.

Results: The average number and total length of vascular branches in the laboratory control group did not show any
significant difference compared to the control group. The average number and length of vascular branches in
concentrations of 50 and 300 pg/ml of aqueous extract of Crocus sativus showed a significant decrease compared
to the control group.

Conclusion: According to the methods of this research, the above aqueous extract of Crocus sativus have an
inhibitory effect on angiogenesis in the chorioallantoic membrane of chick embryos.

Keywords: Angiogenesis, Crocus sativus, Chorioalantoic Membrane, Chick Embryo.
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Characterization of the Structural Properties of Pepsin in the Presence
of Caffeic Acid and Quercetin by In Vitro Studies

Fatemeh Hashemi', Behzad Shareghi', Sadegh Farhadian'

1. Department of Biology, Faculty of Science, Shahrekord University, Shahrekord, Iran.

Background: The ability of therapeutic compounds to attach to proteins is crucial for understanding their therapeutic
effects. In this study, we investigated the behavior of quercetin (QU) and caffeic acid (CA), two common phenolic
compounds, on the function and structure of pepsin.

Methods: The effects of quercetin and caffeic acid on the structure and function of pepsin were examined using
spectroscopic techniques, including ultraviolet-visible (UV-Vis) and fluorescence spectroscopy.

Results: Absorbance spectroscopy results indicated that pepsin exhibited a maximum absorbance peak at 280 nm.
Following treatment with QU and CA, the absorbance intensity of the enzyme changed significantly. In the presence
of QU, pepsin's absorbance increased progressively with rising QU concentrations. Conversely, increasing
concentrations of CA led to a reduction in absorbance intensity. Fluorescence spectroscopy data further
demonstrated that the binding of both phenolic compounds to pepsin resulted in decreased emission intensity.
Conclusion: The maximum absorbance spectrum of pepsin at 280 nm is attributed to the presence of tryptophan
(Trp) residues. The observed hyperchromic and hypochromic effects indicate that the microenvironment
surrounding the aromatic amino acids in the enzyme was altered. Additionally, the reduced emission intensity upon
binding of QU and CA suggests a shift of Trp to a less hydrophilic microenvironment, likely due to changes in the
enzyme's tertiary structure. These spectroscopic findings reveal that both compounds can bind to pepsin, thereby
altering its structural and conformational properties.

Keywords: Quercetin, Caffeic acid, Pepsin, Structure, Spectroscopic techniques.
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Lipase Recombinant from Psychrobacter Sp. C18 Immobilized on
Reduced Zinc Oxide-Chitosan Nano Matrix with High Activity

Hanieh Nili', Rohaalah Hemmati?

1. Department of Biology, Faculty of Basic Sciences, Shahrekord University, Shahrekord, Iran.

Background: Lipase is the third most commercially important enzyme, following carbohydrates and proteases.
Together with esterases, lipases constitute approximately 10% of the global industrial enzyme market. These
enzymes belong to the class of serine hydrolases and do not require any cofactors, as they are part of the hydrolase
family.

Methods: In this study, the lipase gene from Psychrobacter c18 was introduced into a suitable host cell using the
pET-28 plasmid to facilitate lipase expression. The protein was purified using a nickel agarose column, and the lipase
enzyme was subsequently immobilized on zinc oxide-chitosan nanoparticles. Various techniques, including dynamic
light scattering (DLS), scanning electron microscopy (SEM), Fourier-transform infrared spectroscopy (FTIR), and
energy-dispersive X-ray spectroscopy (EDX), were employed to analyze the substrate composed of chitosan and zinc
oxide.

Results: Two methods—physical adsorption and covalent binding—were utilized to stabilize the lipase enzyme. The
results indicated that the enzyme retained its catalytic efficiency after both physical and covalent immobilization,
with efficiency rates of approximately 90% and 96%, respectively. Furthermore, the stability of the enzyme was
enhanced, as evidenced by an increased half-life at 35°C. Physical immobilization resulted in a 7% increase in half-
life, while covalent immobilization led to a 15% increase.

Conclusion: The enzyme can be used repeatedly up to 14 times on the substrate, making it a cost-effective option
for industrial applications. Additionally, the enzyme can be easily separated from the product using centrifugation.

Keywords: Enzyme, Psychrobacter lipase, Immobilization, Chitosan, ZnO.
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Sestrin2, Nfatcl and Nrf2 in Pbmcs of Patients with Ankylosing
Spondylitis Treated with Tnf-A Antagonist Compared to the Without
Receiving This Treatment and Control Group

Zahra Faghhian?, Zahra Hesari', Jahanbakhsh Asadi’, Koushan Sinesepehr?, Mehrdad Aghaei®, Masoome
Gholizadeh?, Negin Esmaeili?

1. Department of Biochemistry, Faculty of Medicine, Golestan University of Medical Sciences, Gorgan, Iran.
2. Department of laboratory sciences, Faculty of Paramedicine, Golestan of Medical Sciences, Gogan, Iran.
3. Department of Internal Medicine, Faculty of Medicine, Golestan University of Medical Sciences, Gorgan, Iran.

Background: Ankylosing spondylitis (AS) is a chronic inflammatory autoimmune disease classified as a type of
spondyloarthropathy. Sestrin2 plays a critical role in the inflammatory response by protecting cells from injury
through the attenuation of reactive oxygen species (ROS) and the inhibition of mammalian target of rapamycin
(mTOR) signaling. Sestrin also inhibits ROS by activating NRF2. Additionally, NFATc1 is induced following receptor
activator of nuclear factor kappa-B ligand (RANKL) stimulation. This study analyzed the expression of these genes in
patients with newly diagnosed ankylosing spondylitis undergoing anti-TNF therapy, compared to a control group.
Methods: In this study, we extracted RNA, synthesized complementary DNA (cDNA), and analyzed the expression
levels of these genes using real-time PCR on 60 peripheral blood mononuclear cell (PBMC) samples. The samples
were divided into three groups: newly diagnosed AS patients, AS patients receiving anti-TNF therapy, and control
individuals. Statistical analysis was performed using SPSS-18, with a significance threshold set at p < 0.05.

Results: NRF2 gene expression was significantly higher in the newly diagnosed AS group compared to the control
group (p < 0.001) and also increased in the anti-TNF group compared to controls (p < 0.01). The expression levels of
Sestrin2 and NFATc1 in the anti-TNF treatment group were higher than those in both the newly diagnosed and
control groups; however, these differences were not statistically significant (p > 0.05).

Conclusion: Our results indicate that the expression levels of genes critical for controlling inflammation increased
with anti-TNF treatment. This suggests that, in addition to their inhibitory effects on the TNF-a pathway, anti-TNF
drugs may also influence the expression of key regulatory genes involved in inflammation.

Keywords: Sestrin, NRF2, NFATc1.
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Accelerating Wound Healing with Novel Polylactic Acid (PLA)-Collagen
Scaffold Integrating Damaske Rose Nanoparticles

Zahra Shahravi?, Tara Shekari?, Atefeh Shahbazi!, Melika Mirghafari’

1. Department of Photo Healing and Regeneration, Medical Laser Research Center, Yara Institute, ACECR, Tehran,
Iran.
2. Department of Pharmaceutics, Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran.

Background: Nanofibrous polymeric scaffolds, a novel approach in advanced wound care, have garnered significant
interest for their ability to expedite wound healing and reduce patient hospitalization. These scaffolds mimic the
fibrous structure of the natural extracellular matrix, promoting high cell adhesion and proliferation. In this vein, the
innovative combination of polylactic acid (PLA) and collagen with damask rose nanoparticles has surfaced as a
hopeful approach for the engineering of wound dressings.

Methods: Our study meticulously crafted nanofibrous scaffolds using electrospinning, incorporating PLA, collagen,
and Damask rose nanoparticles in varying ratios. These scaffolds underwent a comprehensive evaluation process,
including SEM examination for morphology, tensile tests for mechanical properties, and cell viability and adhesion
assessment. This rigorous and thorough testing ensures the reliability and validity of our findings, providing a solid
foundation for further research and development in wound healing.

Results: The electrospinning procedure successfully produced nanofibrous scaffolds using an eight wt% PLA solution.
SEM examination confirmed the nano-scale diameter of the hollow fibers. Through thermal cross-linking, the PLA
and collagen components formed a stable structure. Mechanical testing revealed that the 70:30 weight ratio of the
PLA/collagen nanofibrous scaffold exhibited favorable mechanical properties, with fibers in the nano-scale range,
further validating the potential of the scaffold.

Conclusion: The nanofibrous scaffold, a unique combination of PLA and collagen with a weight ratio of 70:30,
presents a novel and intriguing approach to wound healing. Including damask rose nanoparticles, known for their
medicinal properties, further enhances the scaffold's therapeutic capabilities. Additionally, the hollow fibers provide
a more three-dimensional structure, increasing the surface area within a given volume and thereby improving the
effectiveness of separation operations. This innovative scaffold combines PLA's mechanical strength, collagen's
biocompatibility, and the therapeutic qualities of damask rose nanoparticles, making it a promising candidate for
advanced wound therapy.

Keywords: Hollow, Fibers, Healing, nanoparticles.
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Diagnostic Value of Troponin-T for the Diagnosis of Cardiac
Dysfunction in Patients with Major Thalassemia: Evaluation of
Sensitivity and Specificity of This Biomarker

Seyed Mehrab Safdari!, Azadeh Rezazadeh?

1. Departments of Hematology and Blood Transfusion, School of Allied Medicine, Iran University of Medical
Sciences, Tehran, Iran.
2. Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

Background: Major thalassemia (MT) is one of the most common hereditary diseases characterized by defects in
hemoglobin (Hb) chain synthesis. Patients with MT often require repeated blood transfusions, leading to significantly
elevated serum ferritin levels, which increase the risk of cardiac dysfunction. Cardiac biomarkers are essential for
diagnosing heart failure in these patients.

Methods: This diagnostic study was conducted on 140 patients with MT, all over ten years of age, each having
received more than 100 units of blood transfusions. A5 ml blood sample was collected from each patient to evaluate
serum ferritin levels and determine the sensitivity and specificity of troponin T (TnT). Serum TnT levels were
measured using a test kit. Cardiac dysfunction was diagnosed through echocardiography and assessment of ejection
fraction (EF). Data were analyzed using SPSS statistical software (v. 22) and Chi-Square tests.

Results: The study found that serum TnT levels exhibited inadequate sensitivity (56.6%) and specificity (75.8%) for
detecting cardiac dysfunction in MT patients with abnormal EF. Additionally, no statistically significant differences
were observed between TnT levels and serum ferritin (P-value: 0.267, OR: 1.618), hemoglobin levels (P-value: 0.480,
OR: 1.328), or gender (P-value: 0.065, OR: 0.504).

Conclusion: Our findings indicate that TnT lacks sufficient sensitivity and specificity for diagnosing heart failure in
patients with major thalassemia. Therefore, further research is warranted to explore the use of a combination of
laboratory techniques and echocardiography for the early detection of cardiac dysfunction in these patients.

Keywords: Major thalassemia, Cardiac biomarkers, Troponin T, Heart failure, Sensitivity, Specificity.

152



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2263-2

Nitazoxanide and Cancer Drug Resistance: Targeting Wnt/B-Catenin
Signaling Pathway

Mohsen Hemmati-Dinarvand?, Mohammadreza Karbalaee-Hashemiyan*

1. Department of Clinical Biochemistry, Faculty of Medicine, Kashan University of Medical Sciences, Kashan, Iran.

Background: Multidrug resistance (MDR) is a significant complication that leads to unsuccessful cancer treatment,
particularly in the context of chemotherapy. Therefore, there is a pressing need for novel medications that have low
side effects and high efficacy to reverse MDR. The current study aimed to investigate the molecular mechanisms
underlying MDR in LS174T and LS174T/Oxaliplatin (OXP) cell lines during treatment with Nitazoxanide (NTZ) in
combination with OXP.

Methods: In this in vitro study, we evaluated the effects of NTZ on the cytotoxicity of OXP using the Thiazolyl Blue
Tetrazolium Blue (MTT) assay. LS174T and LS174T/OXP cell lines were treated with OXP and NTZ, either alone or in
combination, for 24 and 48 hours. Following treatment, we assessed changes in the expression levels of CTNNB1,
ABCB1, c-Myc, and cyclin D1 genes across different treatment groups.

Results: Exposure of LS174T/OXP cells to NTZ increased their sensitivity to OXP and induced caspase-3/7 activity,
leading to apoptosis. Furthermore, NTZ downregulated the Wnt/B-catenin signaling pathway by significantly
decreasing the expression of CTNNB1, c-Myc, ABCB1, and cyclin D1 genes. This downregulation resulted in a reversal
of drug resistance and inhibition of cell proliferation.

Conclusion: The findings indicate that the Wnt/B-catenin pathway plays a crucial role in the development of cancer
and MDR. In this context, NTZ has the potential to reverse MDR in colorectal cancer (CRC) cells by downregulating
the Wnt/B-catenin signaling pathway. These results suggest that NTZ should be further investigated as a promising
adjuvant in CRC chemotherapy.

Keywords: Colorectal cancer, Multidrug resistance, Nitazoxanide, Oxaliplatin, Wnt/B-catenin.
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Impact of Slc30a8 Rs13266634 Polymorphism on Schizophrenia Risk in
Southeast Iranian Population

Saman Sargazi', Shekoufeh Mirinejad?, Sara Sargazil, Mahdi Majidpour!, Mansoor Shakiba!, Ramin Saravani?

1. Cellular and Molecular Research Center, Research Institute of Cellular and Molecular Sciences in Infectious
Diseases, Zahedan University of Medical Sciences, Zahedan, Iran.

Background: Schizophrenia (SCZ) is a complex disorder influenced by both genetic and environmental factors. The
SLC30A8 gene, located on chromosome 8qg24.11, encodes a novel zinc transporter that plays a crucial role in
regulating insulin secretion in response to blood glucose levels. Dysregulation of zinc has been linked to the
development of SCZ. This study aimed to investigate the association between a nonsynonymous genetic variation in
the SLC30A8 gene (rs13266634), which results in the substitution of arginine for tryptophan at position 325, and SCZ
susceptibility in a population from southeastern Iran.

Methods: In this case-control study, we included a total of 300 participants: 150 individuals newly diagnosed with
SCZ at Baharan Hospital in Zahedan, Iran, and 150 healthy controls recruited from the community. Diagnosis of SCZ
was based on DSM-V criteria, and patients with a history of substance abuse, mood disorders, or intellectual
disabilities were excluded. Healthy controls had no family history of neuropsychiatric disorders or drug abuse. The
polymorphism was genotyped using the bi-directional amplification refractory mutation system PCR (ARMS-PCR)
method.

Results: There were no statistically significant differences in gender (p =0.84) and age (p = 0.72) between the groups.
A substantial proportion of cases exhibited symptoms of isolation (57.3%) and depression (74.0%). Genotyping data
revealed that individuals with the T allele of rs13266634 had a significantly higher risk of schizophrenia under the
recessive model (TT vs. CT+CC; Odds Ratio = 1.69, 95% Confidence Interval = 1.02-2.81, p = 0.041). However, no
significant associations were observed between rs13266634 and SCZ risk under other inheritance models, including
codominant, dominant, overdominant, and allelic contrast modes.

Conclusion: These results provide valuable insights into the potential impact of the SLC30A8 polymorphism on
susceptibility to SCZ. Further studies with larger sample sizes are needed to validate our findings.

Keywords: SLC30A8, Schizophrenia, Genetic association study, Polymorphism, Zinc Transporter.
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Anti-Cancer Effect of Probiotic Bifidobacterium Bifidum on Ovarian
Cell Line

Mohammad Amin Niknezhad?, Shekoofeh Rezghi*3, Hanieh Rezvani*

1. Microbiology Department, Islamic Azad university of Shahrekord, Shahrekord, Iran.
2. Biochemistry Department, Isfahan University of Medical Sciences, Isfahan, Iran.

3. Hazrat Zeynab Hospital, Isfahan, Iran.

4. Genetic Department, Islamic Azad university of Shahrekord, Shahrekord, Iran.

Background: Ovarian cancer affects over 300,000 women annually, causing 200,000 deaths. Recurrence is
common with less than 50% survival rate. Vaginal microbiota's regulatory effects have been recognized in health
and diseases. A healthy vagina is dominated by lactobacillus, while dysbiosis contributes to diseases. Targeting
vaginal microbiota has shown success in treating various diseases, indicating potential for gynecologic disease
treatment. This study aims to investigate the toxic effects of probiotic Bifidobacterium bifidum (B. bifidum) on
ovarian cell culture conditions.

Methods: B. bifidum was first cultivated in an MRS medium and after 24h, post-fermentation media (PFM) and
extraction of bacterial cells (EC) were obtained. For this issue, the culture medium containing the bacteria was
centrifuged (10,000 g, 15 minutes). Also, plates were sonicated for extracting EC. Then PFM and EC were
gained and the pH was adjusted by NaOH/HCI in the range of 7.0 = 0.1 (to eliminate the cytotoxic effect of the acid
on the cells) and then were filtered using a filter (0.22 micrometer), separately. Next, the MTT assay was
performed on CAOV-4 cells in a range of PFM and EC concentrations (%0, %20, %40, %60, %80, %100 v/v).

Results: Cytotoxicity test results showed that only bacterial PFM has cytotoxic effects on CAOV-4 ovarian cancer
cells. IC50 was in the concentration of %50 (v/v) of PFM.

Conclusion: PFM extracted-B.bifidum can induce cell death and display an anti-cancer effect in ovarian cancer cells.
However, no toxic effect was observed by EC-treated cells.

Keywords: Anti-cancer effect, probiotic, Bifidobacterium bifidum, ovarian cancer cell line.
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Inhibitory Effect of Citrullus Colocynthis Compounds on Beta-
Glucosidase Using Molecular Docking

Zahra shakeri?, Reza Shidpour!
1. Department of Materials and Industrial Engineering, Babol Noshirvani University of Technology, Babol, Iran.

Background: Diabetes is a metabolic disease characterized by the deficiency and dysfunction of insulin, leading to
elevated blood sugar levels. The medications used to treat diabetes often have side effects, increasing the interest
in medicinal plants as alternative treatments. Citrullus colocynthis is one such medicinal plant known for its beneficial
effects on blood sugar regulation.

Methods: This study aimed to identify and investigate the compounds in Citrullus colocynthis that inhibit beta-
glucosidase protein (PDB ID: 3VKK), a protein involved in diabetes. We utilized AutoDock Vina software to determine
the strongest interactions and lowest binding energies between the compounds of Citrullus colocynthis and the
target protein.

Results: Four combinations of herbal compounds demonstrated significantly better results than conventional
diabetes medications. The compound dihydrobrassicasterol exhibited the highest binding energy of -11 kcal/mol,
followed by other compounds with binding energies of -10.8, -10.8, and -10.6 kcal/mol.

Conclusion: Further investigation into the compounds found in Citrullus colocynthis and their extraction as medicinal
agents could help avoid the side effects associated with chemical drugs.

Keywords: Molecular docking, AutoDock Vina, Citrullus colocynthis, beta-glucosidase, Diabetes.

156



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2305-1

Investigating the Effect of Nanoparticles Magnetic Graphene Oxide on
the Level of Intracytoplasmic Expression of Glutathione and Reactive
Oxygen Species in NMRI Mouse MIl Oocytes

Mitra Rahimi Fathkouhit

1. Department of Animal Sciences, Faculty of Biological Sciences, Kharazmi University, Karaj, Iran.

Background: Nanomaterials based on graphene oxide (GO) and superparamagnetic Fe304 have potential as drug
carriers due to their high surface area for loading biomolecules. Patients undergoing assisted reproductive
techniques (ART) often require high doses of gonadotropins to obtain more oocytes, which can be costly and pose
risks to their health. Therefore, the use of substances that enhance the effectiveness of these drugs at appropriate
doses is crucial. The objective of this study was to investigate the effect of magnetic graphene oxide (MGO) on the
in vivo maturation of mouse oocytes.

Methods: Thirty female NMRI mice (6-8 weeks old, 25 + 4 g) were treated with intraperitoneal (I.P.) injections of
MGO mixed with Pregnant Mare Serum Gonadotropin (PMSG). After 12 hours, Human Chorionic Gonadotropin
(HCG) was injected. A control group of female NMRI mice was stimulated without MGO. Oocytes were collected
from the left fallopian tubes in each group. Immunocytochemical staining for glutathione and reactive oxygen
species (ROS) was performed, along with morphometric analysis of the ovaries.

Results: The results indicated that the simultaneous administration of MGO, PMSG, and HCG significantly increased
the expression of glutathione (GSH) compared to the control group receiving hormones alone (P < 0.01 for GSH and
P < 0.05 for PMSG). Additionally, a significant increase in the number of corpus luteum was observed following
treatment with the hormone-MGO mixture (P < 0.01). However, there was no significant increase in ROS expression.
Conclusion: This study suggests that MGO may enhance the efficacy of ovulation hormones by improving protein
and hormone absorption in ovarian tissue. Further research is warranted to explore its potential as an adjuvant in
ovulation drugs.

Keywords: Oocyte maturation, Magnetic graphene oxide, Glutathione, ROS.

157



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2227-1

Acetyl-L-Carnitine Administration Can Reverse Microplastic
Hepatotoxicity in Mice

Seyyed Mohammad Hosseini?, Hesam Goudarzi', Mehrdad Roghani?

1. Faculty of Medicine, Shahed University, Tehran, Iran.
2. Research Center, Shahed University, Tehran, Iran.

Background: Microplastics are commonly used in industry and are present in drinking water, food, and various
commodities. Plastic pollution is one of the most serious environmental challenges in the 21st century. Acetyl-L-
carnitine (ALC) is an antioxidant and anti-inflammatory compound. The present study examines the protective role
of ALC in preventing oxidative stress induced by polystyrene microplastics in the liver of mice.

Methods: Mice were randomly divided into five groups: control, another control treated with ALC at a dose of 200
mg/kg, polystyrene, and two groups of polystyrene treated with ALC at doses of 50 or 200 mg/kg. To induce liver
damage, polystyrene microplastic was administered orally at a dose of 30 mg/kg for five weeks. For the treatment
groups, from one week after the administration of polystyrene, oral ALC was administered daily for four weeks at
doses of 50 or 200 mg/kg. The levels of malondialdehyde (MDA), catalase, and superoxide dismutase (SOD) in liver
tissue homogenate, as well as ALT and AST, were determined using the specific kits. Statistical analysis was done
with one-way ANOVA and Tukey's post hoc tests with a significance level of p<0.05.

Results: The polystyrene group showed higher levels of MDA, ALT, and AST, and lower levels of SOD and catalase
antioxidant enzymes compared to the control group (p<0.05). Moreover, ALC at the dose of 200 mg/kg effectively
reduced the amount of MDA, ALT, and AST compared to the polystyrene group (p<0.05). Further, this dose of ALC
significantly increased the amount of SOD and catalase compared to the polystyrene group (p<0.05).

Conclusion: Administration of ALC can prevent oxidative stress and hepatotoxicity induced by polystyrene
microplastics in mice.

Keywords: Acetyl-L-carnitine, Polystyrene microplastic, Oxidative stress, Liver.
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Evaluation of Two Common Mutations (ivs-li-I (g-A) and Fsc 8/9 Insg)
in B -Thalassemia Major Patients of Soodeh Medical Center, Using
Tetra Arms PCR Method

Elnaz Agi', Sina Arjmand?, Mohammadjavad Kian?, Azam Bolhassani®

1. Blood Diseases Research Center (BDRC), Iranian Comprehensive Hemophilia Care Center, Iran University of
Medical Sciences, Tehran, Iran.

2. Soodeh Medical Center, Tehran, Iran.

3. Department of Hepatitis and AIDS, Pasteur Institute of Iran, Tehran, Iran.

Background: The B-thalassemia, is the most common monogenic autosomal recessive disorder worldwide
(Approximately 1.5% of the world population are carriers of beta-thalassemia). It is related to abnormal hemoglobin
synthesis, resulting from over 200 different mutations of globin genes. The aim of this study was to evaluate two
common mutations (IVS-1I-1 (G-A) and FSC 8/9 InsG) in B-thalassemia major patients using Tetra ARMS PCR method.
Methods: In the present study, 50 unrelated B-thalassemia major patients were selected from Soodeh Medical
Center in Tehran Province. 5ml of whole peripheral blood samples were collected from each individual and the Blood
genomic DNA Extraction Mini Kit (Favorgen, Taiwan) was used to extract the genomic DNA. By designing tetra
primers for two prevalent mutations of IVSII-I (G-A) and FSC-8/9 insG, samples were genotyped using tetra-primers
ARMS PCR method. The results were interpreted using DNA electrophoresis.

Results: We have determined homozygous and heterozygous forms of IVSII-I (G-A) and FSC-8/9 insG mutations. The
frequency of IVSII-1 (G-A) mutation from 50 patients was 2% heterozygote, and 40% mutant homozygote (A allele)
and for FS8-9 insG mutation was 2% heterozygote, and 6% mutant homozygote (+G allele).

Conclusion: Tetra-primers ARMS PCR is a reliable, simple and accurate method to genotype different mutations. This
method could be beneficial to evaluate patients with B-thalassemia at diagnosis of laboratory centers without
sequencing facilities. Moreover, our data showed that the highest rate of patients had IVSII-1 (G-A) mutation.

Keywords: B-thalassemia, IVSII-I mutation, FSC-8/9 mutation, Tetra primers ARMS.
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1I-18 and Cd14 Variants in Chronic Hbv Predisposition: A Case-Control
Study with in Silico Analyses Focused on Transcription and Splicing

Mohammad Sarhadi?, Elham Pahlavani?, Niloufar Hosseini Razavi', Fatemeh Ghadyani3, Zahra Abdollahi?,
Somayeh Sarhadi®>, Mahboobeh Sabeti akbar-abad®, Hossein Shahriari’, Mahdi Majidpour’
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2. Infectious Diseases and Tropical Medicine Research Center, Research Institute of Cellular and Molecular
Sciences in Infectious Diseases, Zahedan University of Medical Sciences, Zahedan, Iran.

3. Department of Cellular and Molecular, Faculty of Biology Sciences, Islamic Azad University, North Tehran Branch,
Tehran, Iran.

4. Department of Cell and Molecular Biology, Faculty of Chemistry, University of Kashan, Kashan, Iran.

5. Department of Biology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, Iran.

6. Department of Clinical Biochemistry, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran.
7. Clinical Immunology Research Center, Zahedan University of Medical Sciences, Zahedan, Iran.

Background: Hepatitis B virus (HBV) is a vaccine-preventable infection that poses significant global health challenges,
leading to liver disorders such as acute self-limiting hepatitis, chronic hepatitis, liver failure, hepatic cirrhosis, and
hepatocellular carcinoma if left untreated. Variations in the pro- and anti-inflammatory cytokines, referred to as
'immunogenetic profiling,' can lead to individual differences in immune response and disease manifestation. This
study aimed to investigate the association of promoter variants IL-18-rs187238 C>G and IL-18-rs1946518 T>G, as
well as the intronic variant CD14-rs2569190 A>G, with chronic HBV.

Methods: A total of 400 participants, including 200 cases and 200 controls, were genotyped using the polymerase
chain reaction-restriction fragment length polymorphism (PCR-RFLP) technique. Bioinformatics analyses were
performed to assess conservation, genomic transcription, splicing, and protein interactions.

Results: Our findings indicated that IL-18-rs187238 C>G is associated with a protective effect against chronic HBV
(odds ratio [OR] = 0.62; 95% confidence interval [Cl]: 0.46—0.83; p = 0.002), unlike IL-18-rs1946518 T>G and CD14-
rs2569190 A>G. The combined genotypes TG/CC/AA, TG/CC/AG, TT/CC/AG, and GG/CC/AA significantly increased
the risk of chronic HBV (p < 0.05), while the IL-18 G/T and G/G haplotypes were associated with a reduced risk (p <
0.05). Additionally, IL-18-rs1946518 T>G is located in genomic regions that are conserved across mammalian
species.

Conclusion: Unlike IL-18-rs1946518 T>G, the IL-18-rs187238 C>G variant may create novel binding sites for
transcription factors, while CD14-rs2569190 A>G may alter RNA splicing patterns. Further research involving larger
populations and diverse ethnic groups is needed to validate these findings.

Keywords: Hepatitis B, Interleukin-18, CD14, Transcription factors, RNA splicing factors, In silico.
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TNF-a /NF-kB Signaling Pathway in the MCF-7-Derived Organoid
Model Leads to Tamoxifen Resistance

Mehrnaz Amjadi?, Shiva Akbari-Birgani?

1. Department of Biology, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran.
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Sciences (IASBS), Zanjan, Iran.

Background: Drug resistance poses a significant challenge in breast cancer therapy. Tamoxifen, a commonly used
selective estrogen receptor modulator in endocrine therapy, is often met with resistance. Understanding the
mechanisms behind this resistance is crucial. While 2D cell culture models are frequently used to study drug
resistance, they fail to accurately represent tumor tissue characteristics. In contrast, cell line-derived organoids
mimic tumor properties, including cellular heterogeneity and acinar structures, and have been shown to exhibit
resistance to Tamoxifen. The TNF-o/NF-kB pathway is an inflammatory pathway that may contribute to tumor drug
resistance. Inhibiting NF-kB in Tamoxifen-resistant MCF-7 cells has been found to resensitize them to endocrine
therapy, and clinical evidence indicates that NF-kB is upregulated in endocrine-resistant patients. However, the
specific role of the TNF-a pathway in Tamoxifen resistance remains unclear.

Methods: To investigate the role of the TNF-a/NF-kB pathway in Tamoxifen resistance, we first developed and
characterized an MCF-7-derived organoid model. We then assessed the expression of TNF-a pathway components
in both organoid and monolayer cell cultures. Additionally, we measured NF-kB activation in response to Tamoxifen,
Infliximab (an anti-TNF-a antibody), and the combination of Tamoxifen and Infliximab using Western blotting.
Results: Our results indicate that TNFR1, TNFR2, and TRAF2 showed no significant changes in expression between
organoid and monolayer cultures. However, NF-kB activation was elevated in organoids due to increased TNF-a
levels.

Conclusion: The combination of Infliximab and Tamoxifen effectively decreased active NF-kB levels, demonstrating
the potential of targeting TNF-a signaling to enhance Tamoxifen therapy outcomes.

Keywords: Breast cancer, Organoid model, Inflammation, TNF-a Signaling pathway, Tamoxifen resistance.

161



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2316-1

Investigating the Effect of Combined Treatment of Inulin and
Resveratrol on Apoptosis in Pancreatic Tissue of Diabetic Animal
Model

Fatemeh Bosak?, Hossein Hosseini

1. Department of Clinical Biochemistry, School of Medicine, Mashhad University of Medical Science, Mashhad,
Iran.

Background: Type 1 diabetes is characterized by insulin deficiency and hyperglycemia, with apoptosis playing a
crucial role in the destruction of pancreatic B-cells. Resveratrol and inulin are effective in managing blood sugar
levels and improving insulin resistance in diabetes. This study investigates the combined effects of inulin and
resveratrol on apoptosis in the pancreatic tissue of diabetic animal models.

Methods: Forty-eight male Wistar rats were divided into six groups: control, diabetic, inulin treatment (100 mg/kg),
resveratrol treatment (20 mg/kg), combined treatment of inulin and resveratrol, and insulin treatment. Diabetes
was induced in groups 2-6 through intraperitoneal injection of streptozotocin (65 mg/kg). At the end of the study,
serum glucose levels were measured, and pancreatic tissue was collected for pathological examination and
assessment of caspase activity.

Results: The diabetic model group exhibited significantly elevated glucose levels and caspase 7.3 activity compared
to the control group. Treatment with inulin, resveratrol, and their combination significantly reduced glucose levels
relative to the diabetic group. Additionally, resveratrol alone and its combination with inulin significantly lowered
caspase 7.3 activity compared to the diabetic group. Hematoxylin and eosin (H&E) staining revealed degenerative
and apoptotic changes in the islets of Langerhans in the diabetic group, while treatment with inulin, resveratrol, and
their combination improved these conditions.

Conclusion: The findings suggest that the combination of resveratrol and inulin can enhance pancreatic B-cell
integrity and effectively reduce apoptosis in the pancreatic tissue of diabetic rats.

Keywords: Apoptosis, Streptozotocin, Diabetes, Inulin, Resveratrol.
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Combinational Effect of Inulin and Resveratrol on Inflammation in the
Pancreatic Tissue of Diabetic Rats

Fatemeh Bosak?, Hossein Hosseini
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Iran.

Background: Type 1 diabetes (T1D) is an autoimmune disease characterized by chronic inflammation of the
pancreatic islets of Langerhans. Resveratrol and inulin are known for their anti-inflammatory properties. This study
aimed to investigate the combined effects of inulin and resveratrol on inflammation in the pancreatic tissue of a
diabetic animal model.

Methods: This study involved 48 male Wistar rats, divided into six groups: control, diabetic, diabetic + inulin (100
mg/kg), diabetic + resveratrol (20 mg/kg), diabetic + combined inulin and resveratrol, and diabetic + insulin. Diabetes
was induced via intraperitoneal injection of streptozotocin (STZ; 65 mg/kg). At the conclusion of the study, serum
glucose levels were measured, and the mRNA expression of target genes (TNF-a, IL-6, IL-1B) in pancreatic tissue was
evaluated using real-time PCR.

Results: The diabetic group exhibited significantly higher glucose levels compared to the control group (p < 0.001).
Inulin (p < 0.05), resveratrol (p < 0.05), and their combination (p < 0.01) significantly decreased glucose levels
compared to the diabetic group. The expression levels of IL-6, IL-1B, and TNF-a were significantly elevated in the
diabetic group relative to the control group. Treatment with resveratrol (p < 0.0001), inulin (p < 0.0001), and the
combination of both (p < 0.0001) significantly reduced the expression of IL-6, IL-1B, and TNF-a genes.

Conclusion: The findings of this study indicate that inulin and resveratrol, both individually and in combination,
effectively mitigate inflammation in the pancreatic tissue of diabetic rats.

Keywords: Inflammation, Streptozotocin, Diabetes, Inulin, Resveratrol.
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Comparing and Investigating the Antidiabetic Effects of Hesperidin
and Piperine in Rats with Diabetes
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Background: Herbal medicines are increasingly recognized as effective alternatives to synthetic drugs for diabetes
treatment. This study aimed to compare the antidiabetic effects of hesperidin and piperine in diabetic rats.
Methods: Type 2 diabetes was induced in male rats via intraperitoneal administration of streptozotocin (60 mg/kg).
Following diabetes induction, the experimental groups included a normal control group receiving distilled water, a
positive control group treated with metformin (500 mg/kg), and groups receiving oral treatments of hesperidin (0.25
and 0.50 mg/kg) and piperine (0.25 and 0.50 mg/kg) for 30 days.

Results: The findings indicated that both hesperidin and piperine, at all administered doses, significantly reduced
serum glucose, total cholesterol, and triglyceride levels in diabetic rats compared to the diabetic control group.
Conclusion: This study demonstrates the potential of hesperidin and piperine as therapeutic agents for the
management of diabetes and its associated complications.

Keywords: Diabetic rat, Metformin, Hesperidin, Piperine, Streptozotocin.
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Evaluating the Efficacy of Sacubitril/valsartan in Heart Failure
Management: A Systematic Review

Laila Rejali?
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Background: Heart failure is a complex clinical syndrome involving multiple neurohormonal pathways, with the
renin-angiotensin-aldosterone system serving as an initial compensatory mechanism that plays a significant role in
the development of heart failure with reduced ejection fraction (HFrEF). Biomarkers such as natriuretic peptides and
neprilysin indicate the activation of these pathways. Inhibiting neurohormonal pathways, particularly the renin-
angiotensin-aldosterone system, is crucial for effective heart failure treatment. Neprilysin, an enzyme that degrades
vasoactive peptides like natriuretic peptides, represents a novel therapeutic approach in heart failure management.
The new class of drugs known as angiotensin receptor-neprilysin inhibitors (ARNi), which combines sacubitril and
valsartan, counteracts the effects of angiotensin Il while enhancing natriuretic peptide activity.

Methods: A systematic literature search was conducted to identify studies investigating ARNi therapy for heart
failure in the PubMed database.

Results: A total of 8 studies involving 9,000 participants reported the efficacy of sacubitril-valsartan on
hospitalization rates among heart failure patients. The pooled relative risk (RR) was 0.76 (93% Cl: 0.70 to 0.87; |12 =
23%), indicating that patients treated with sacubitril-valsartan experienced significantly fewer hospital admissions
compared to those receiving alternative treatments (p < 0.001). Additionally, 10 studies with 1,400 participants
assessed the impact of sacubitril-valsartan on left ventricular ejection fraction (LVEF). The pooled mean difference
(MD) was 3.74 (96% Cl: 1.93 to 5.55; 1> = 88.4%), demonstrating that patients receiving sacubitril-valsartan had
significantly higher LVEF compared to those on standard medications (p < 0.001).

Conclusion: Sacubitril/valsartan has proven effective in managing heart failure with reduced ejection fraction,
significantly reducing mortality and morbidity in affected patients.

Keywords: Heart failure, Neurohormone, Neprilysin inhibitor, sacubitril/valsartan, ARNi.
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Comparison of Sesn2, Nfatcl and Nrf2 in Pbmcs of Patients with the
Newly Diagnosed Rheumatoid Arthritis with Under Treatment
Patients
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Background: Rheumatoid arthritis (RA) is an autoimmune disease in which the immune system attacks to the internal
tissues and forming antigen-antibody complexes that cause inflammation by settling in different organs of the
patient's body. Genetic and environmental factors can affect this disease. NFATC1 is a transcription factor that is
activated by the binding of RANKL to the receptor and induces osteoclastogenesis. Considering the importance of
the activity of these genes in the inflammation, it is possible to find out their role in inflammation, especially in
inflammation caused by autoimmune diseases, by carefully evaluating of these genes.

Methods: Investigation of SESN2, NRF2 and NFATC1 genes by Real time-PCR method on cDNA samples synthesized
from peripheral blood mononuclear cells (PBMCs) of 60 samples including 20 newly diagnosed patients with
rheumatoid arthritis as well as 20 chronic patients with the same disease compared to the control group.

Results: NRF2 and SESN2 gene expression increased in the newly diagnosed-RA patients compared to the control
group and chronic patients and also increased in the chronic patients compared to the control group. Also, NFATC1
was lower in the newly diagnosed patients and chronic patients compared to the control group.

Conclusion: This study revealed that the expression levels of these genes have changed in the treatment conditions
compared to the newly diagnosed patients, which indicates the necessity of evaluating the effect of the treatment
on the precise downstream pathways in future studies.

Keywords: Inflammation, Rheumatoid arthritis, SESN2, NFATC1, NRF2.
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Linked to An Antimicrobial Peptide
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Background: Therapeutic vaccination against HIV-1 has the potential to eradicate HIV infection and enhance HIV-
specific immunity. Defensins play a critical role in modulating various cellular activities, including cytokine secretion,
and exhibit a broad range of antimicrobial activity against bacteria, fungi, and viruses. This study aimed to construct
an expression vector encoding the HIV-1 Nef-Tat antigen linked to B-defensin as a novel formulation for vaccine
development.

Methods: Initially, the B-defensin-Nef-Tat fusion construct was designed using SnapGene software and synthesized
in a cloning vector (pUC57). This fusion was then subcloned into a prokaryotic expression vector (pET-24a(+)). The
subcloning process involved digestion with Nhel and Sall enzymes, gel extraction, ligation with T4 DNA ligase,
transformation into DH5a competent cells, and subsequent extraction and confirmation of the recombinant plasmid.
The concentration (ng/pL) and purity (OD260/0D280) of the pET24a-B-defensin-Nef-Tat plasmid were determined
using NanoDrop spectrophotometry.

Results: Our data demonstrated that the B-defensin-Nef-Tat fusion was successfully subcloned into the pET24a(+)
vector. The success of this process was validated through enzymatic digestion and Sanger sequencing. Digestion of
pET24a-B-defensin-Nef-Tat revealed a clear band of approximately 1100 bp after electrophoresis on agarose gel,
corresponding to the B-defensin-Nef-Tat fusion gene. The concentration and purity of the plasmid, determined using
a plasmid DNA extraction Mini-kit, were found to be 171 ng/mL.

Conclusion: Our findings indicate the successful construction of a prokaryotic expression vector encoding the HIV-1
Nef-Tat antigen linked to an antimicrobial peptide. This vector can be utilized for future studies in the field of HIV-1
vaccination.

Keywords: HIV-1, Nef, Tat, antimicrobial peptide, prokaryotic expression vector.
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Investigating the Effect of Resveratrol and Black Grape Extract on
Nmdar Gene Expression Related to Alzheimer's Disease in Pc12 Model
Cells
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Iran.
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3. Department of Genetics, Faculty of Science, Shahrekord University, Shahrekord, Iran.

Background: Alzheimer's disease (AD) is a neurodegenerative disorder characterized by both genetic and sporadic
factors, leading to the loss of synaptic homeostasis and brain dysfunction. Resveratrol, a nutraceutical abundant in
grapes, has several therapeutic effects. This study aims to analyze the potential effects of resveratrol on N-methyl-
d-aspartate receptor (NMDAR) gene expression in PC12 cells exposed to formaldehyde.

Methods: The MTT assay and reverse transcription polymerase chain reaction (RT-PCR) were employed to
investigate cell toxicity and NMDAR gene expression levels.

Results: The results indicated that both resveratrol and black grape extract increased cell survival. Additionally, grape
extract significantly decreased NMDAR gene expression by 47% compared to the modeled group (P < 0.05; sig =
0.044). Resveratrol also reduced gene expression by 36%, with a significant difference between the two groups (P <
0.05; sig = 0.02).

Conclusion: The search for new therapeutic agents remains a challenge for researchers. Based on our findings,
resveratrol and black grape extract show promise for development into new drugs that may offer greater safety than
current treatments. They may also be beneficial as dietary supplements for individuals at risk of or suffering from
Alzheimer's disease.

Keywords: Alzheimer's disease, resveratrol, black grape, NMDAR, gene expression.
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Complete Inhibition of Phosphatase and Tensin Homolog Promotes
the Normal and Oxygen-Glucose Deprivation/reperfusion-Injured
Pc12 Cells to Cell Death

Sohrab Minaei Beirami'?, Mohamm Hasan ad Khadem Ansari3, Yousef Rasmi3, Nader Shakib3, Pouran Karimi*

1. Student Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran

2. Department of Biochemistry and Clinical Laboratories, Faculty of Medicine, Tabriz University of Medical
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3. Department of Biochemistry, Faculty of Medicine, Urmia University of Medical Sciences, Urmia, Iran.

4. Neurosciences Research Center, Tabriz University of Medical Sciences, Tabriz, Iran.

Background: The lipid phosphatase and tensin homolog deleted from chromosome 10 (PTEN) acts as a negative
regulator of the phosphoinositide 3-kinase (PI3K)/AKT cell survival pathway. However, the impact of PTEN inhibitors
on cell survival following reperfusion injury has been minimally explored. This study aimed to investigate the
neuroprotective properties of SF1670, a novel PTEN inhibitor, in an in vitro stroke-like model.

Methods: PC12 cells were subjected to oxygen-glucose deprivation/reperfusion (OGD/R). Five experimental
conditions were established: normoxic normoglycemic (NO/NG), 60 minutes of oxygen-glucose deprivation (OGD),
60 minutes of OGD followed by 6 hours of reperfusion (OGD/R), OGD/R treated with 10 uM SF1670 (OGD/RSF), and
NO/NG treated with 10 uM SF1670 (NO/NG-SF). The phosphorylation levels of AKT and P38 in PC12 cells were
quantified using immunoblotting, and cell viability was assessed through a colorimetric assay.

Results: Immunoblotting revealed a significant decrease in phosphoAKT (p-AKT) levels following OGD/R compared
to NO/NG cells (P < 0.05). However, the p-AKT/total AKT ratio increased significantly in the OGD/R-SF group treated
with SF1670, compared to the OGD/R condition. Conversely, SF1670 markedly reduced the levels of p-P38 MAPK
and p-JNK in OGD/R cells. Cell viability significantly decreased in both the OGD and OGD/R conditions compared to
the NO/NG group. Notably, cells treated with SF (OGD/R-SF and NO/NG-SF groups) exhibited significantly lower cell
viability than the NO/NG condition.

Conclusion: Our findings indicate that complete inhibition of PTEN phosphatase activity not only fails to provide
neuroprotection but also induces cell death in PC12 cells subjected to deprivation.

Keywords: OGD, Reperfusion Injury, AKT, p38, MAPK, PC12 Cells.
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Attenuation of the Non-Alcoholic Fatty Liver Disease in C57/bl6 Mice
by Targeting Sirt1l/AMPK/Smad3/TGF-B Genes and Mirna-141 By
Resveratrol
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Background: This study investigates the impact of resveratrol on the miR-141/SIRT1/AMPK/ TGF-B/Smad3 pathway
in the fatty liver of male C57/BL6 mice.

Methods: The mice were induced with a high-fat diet and resveratrol treatment, and the gene expressions of TGF-
B, Smad3, SIRT1, and miR-141 were assessed using real-time PCR and The levels of SIRT1 and AMPK proteins were
evaluated by Western blot assay.

Results: According to the pathology studies, resveratrol reduced fat accumulation in the liver of mice with fatty liver.
The study found that intracellular lipid accumulation in hepatocytes increased miR-141 levels, leading to
downregulation of endogenous SIRT1 expressions in the liver. SIRT1 mRNA and protein levels were reduced, while
Smad3 and TGF-B mRNA levels increased. Also, the level of P-AMPK decreased and resveratrol significantly affected
the level of P-AMPK.

Conclusion: In conclusion, Resveratrol significantly impacted the miR-141/SIRT1/AMPK/Smad3/TGF-B pathway in
C57/BL6 mice, suggesting it could be a potential therapeutic target for NAFLD.

Keywords: Fatty liver, Oxidative stress, Lipid metabolism, Polyphenols, SIRT1, miRNA-141.

170



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2349-1

Nephroprotective Effects of Linalool Against Gentamicin-Mediated
Nephrotoxicity Through Its Antioxidant and Anti-Apoptotic Activities

Esmaeel Babaeenezhad?!, Mostafa Moradi Sarabi', Sahar Yarahmadi?

1. Nutritional Health Research Center, Lorestan University of Medical Sciences, Khorramabad, Iran.

Background: Gentamicin (GM) is an aminoglycoside antibiotic effective against Gram-negative bacterial infections,
but its nephrotoxic effects limit its clinical use. Linalool (Lin) is a linear monoterpene known for its potent antioxidant
properties. This study aimed to evaluate the effects of linalool on GM-induced nephrotoxicity in Wistar rats.

Methods: Thirty-two rats were divided into four groups (n = 8 each). The control group received normal saline
intraperitoneally, the Lin group received Lin, the GM group was administered GM (100 mg/kg), and the GM + Lin
group received both GM (100 mg/kg) and Lin (100 mg/kg) for 12 days. After treatment, the kidneys were carefully
removed; the left kidney was frozen for biochemical analysis, while the right kidney was stored in neutral buffered
formalin for immunohistochemical analysis. Renal catalase (CAT) activity and malondialdehyde (MDA)
concentrations were measured spectrophotometrically in kidney tissues, and caspase-3 expression was assessed
using immunohistochemistry.

Results: Rats in the GM group exhibited significantly increased renal MDA concentrations and caspase-3 expression
compared to the control group. In contrast, CAT activity was significantly decreased in GM-intoxicated rats. Notably,
treatment with Lin significantly reduced renal MDA levels and caspase-3 expression compared to the GM group.
However, Lin treatment in the GM + Lin group resulted in a significant increase in these parameters compared to
the GM group.

Conclusion: Our findings suggest that linalool administration partially mitigates GM-induced nephrotoxicity in rats,
likely through its antioxidant and anti-apoptotic properties.

Keywords: Gentamicin, Linalool, Nephrotoxicity, Rat.
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Investigating the Association Between Ace I/d Polymorphism and
Type 2 Diabetes Mellitus Risk in the Iranian Population
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Background: The relationship between Type 2 Diabetes Mellitus (T2DM) and polymorphisms in the renin-
angiotensin system (RAS) genes has garnered significant research interest. The RAS is essential for regulating blood
pressure, fluid, and electrolyte balance. Genetic variations in RAS genes, particularly the angiotensin-converting
enzyme (ACE) gene, have been implicated in various diseases, including T2DM. This study aims to investigate the
potential association between T2DM and RAS gene polymorphisms in the Iranian population of Gonabad.
Methods: A total of 100 Iranians participated in the study, comprising 50 patients with T2DM and 50 age-matched
healthy controls. DNA was extracted using the salting-out method, and polymerase chain reaction (PCR) was
employed to amplify the ACE gene. Genotyping was performed using electrophoresis techniques.

Results: The frequency of the I/D genotype was significantly different between patients and controls. Individuals
with the I/D genotype had a tenfold increased risk of developing T2DM (OR, 10 [95% Cl, 3.7 to 27]; P < 0.0001).
Furthermore, the risk was 2.88 times higher in those carrying the D allele (OR, 2.88 [95% Cl, 1.55 to 5.24]).
Conclusion: The presence of the D allele and the I/D genotype of the ACE polymorphism may increase the likelihood
of developing T2DM. Understanding the relationship between T2DM and RAS gene polymorphisms is vital for
identifying individuals at higher risk and for developing personalized prevention and treatment strategies. Further
research in this area could provide valuable insights into the mechanisms linking RAS gene polymorphism with the
pathogenesis of T2DM.

Keywords: Polymorphism, Type 2 Diabetes Mellitus, Insertion-Deletion.
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Increased Serum Level of S$100a12 and Gene Expression of S100a12 in
Peripheral Blood Mononuclear Cells of Subjects with Significant
Coronary Artery Stenosis, As A Good Diagnostic Biomarker
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Sciences, Shahrekord, Iran.
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Background: Inflammation plays a significant role in atherosclerosis. S100A12, released by white blood cells, is
implicated in inflammatory cardiovascular events. This study aimed to assess the serum level of S100A12 and its
gene expression in peripheral blood mononuclear cells (PBMCs) of individuals with coronary artery stenosis,
examining its correlation with the severity of stenosis.

Methods: A total of 120 Iranian individuals were enrolled, comprising 70 patients with coronary artery stenosis
greater than 50% (CAD group) and 50 individuals with stenosis less than 30% (control group). Participants underwent
coronary angiography at Hajar Hospital. Angiographic data were recorded, serum samples were collected for
biochemical analysis, and PBMCs were isolated using Ficoll solution. SI00A12 gene expression was assessed using
quantitative real-time polymerase chain reaction (qRT-PCR), while serum levels of S100A12 were measured by
enzyme-linked immunosorbent assay (ELISA). Receiver operating characteristic (ROC) curve analysis was conducted
to evaluate the diagnostic value of these molecular alterations.

Results: CAD patients exhibited higher total cholesterol levels compared to controls, although other lipid profile
parameters did not show significant differences. Both gene expression and serum levels of S100A12 were
significantly elevated in the CAD group compared to controls. The diagnostic accuracy was indicated by the area
under the curve (AUC).

Conclusion: The alterations in S100A12 gene expression in PBMCs, alongside elevated serum levels of SI00A12, may
serve as promising diagnostic biomarkers for coronary artery disease, either alone or in conjunction with
conventional risk factors. Further studies with larger sample sizes are warranted to validate these findings.

Keywords: S100A12, Coronary Artery Disease, Diagnostic Value.
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Increased Serum Level of Ox-Ldl and Expression of McP1 in the
Peripheral Blood Mononuclear Cells, As Key Players Through
Pathogenesis of Coronary Slow Flow Phenomenon
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Background: The coronary slow flow phenomenon (CSFP) is characterized by delayed filling of terminal vessels in
the coronary arteries, occurring without significant coronary stenosis. It is a leading cause of chest pain in affected
patients. However, the etiology and pathogenesis of CSFP are not well understood. This study aimed to investigate
serum levels of oxidized low-density lipoprotein (Ox-LDL) and the expression of monocyte chemoattractant protein-
1 (MCP-1) in peripheral blood mononuclear cells (PBMCs) from CSFP patients, comparing them to control subjects
without CSFP or coronary stenosis.

Methods: We enrolled 120 participants, dividing them into two groups: CSFP and control, based on angiography
reports from Hajar Hospital. Blood samples were collected, and PBMCs were isolated using Ficoll solution. We
measured anthropometric data and serum biochemical parameters. MCP-1 gene expression in PBMCs was analyzed
using quantitative real-time polymerase chain reaction (QRT-PCR), and serum Ox-LDL levels were quantified using
enzyme-linked immunosorbent assay (ELISA). Correlations between the data were also explored.

Results: Demographic analysis revealed that systolic and diastolic blood pressure were significantly higher in the
control group compared to CSFP patients (P < 0.05). While no significant changes were detected in other biochemical
parameters, serum Ox-LDL levels were significantly elevated in the CSFP group compared to controls (P < 0.05).
Furthermore, MCP-1 gene expression showed a marked increase in the CSFP group relative to the control group (P
< 0.05). A significant correlation was found between elevated Ox-LDL levels and increased MCP-1 expression, linking
these factors to the incidence of CSFP.

Conclusion: We hypothesize that the pathogenesis of CSFP may involve MCP-1 as a chemotactic agent and Ox-LDL
as a trigger for foam cell formation. Further in-depth research with a larger sample size is needed to validate this
hypothesis.

Keywords: Coronary Slow Flow Phenomenon, Ox-LDL, MCP-1, PBMCs.
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Synthesis of Magnetic Nanotaurine and Its Effect in Inhibiting Gastric
Cancer Cells and Immunogenetic Gene Expression
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Background: Stomach cancer is a significant health issue in Iran, particularly in Ardabil province. Alongside aggressive
treatments such as radiation therapy and chemotherapy, compounds like oleuropein, resveratrol, and taurine have
been reported to inhibit gastric cancer cells. However, effectively targeting these compounds to tumor cells remains
a critical challenge. Taurine, a sulfur-containing amino acid, not only serves structural roles in the body but also has
potential anticancer properties. This study aims to synthesize magnetic nanotaurine and evaluate its effects on
inhibiting cancer cells by enhancing immune-related gene expression.

Methods: To achieve targeted delivery of taurine to cancer cells, magnetic nanotaurine was synthesized using a
hydrothermal method. The inhibitory effects on AGS cells were assessed by applying various doses of magnetic
nanotaurine. The lethal dose required to inhibit 50% of cell viability (LD50) was determined using the MTT assay.
Subsequently, the expression levels of immune-related genes (IL6, IL12, and CD8) were quantified using real-time
PCR.

Results: The results indicated that magnetic nanotaurine significantly inhibited AGS cancer cells, confirmed by the
increased expression of immune-related genes (CD8, IL6, and IL12) at the molecular level. In vitro studies
demonstrated that AGS cancer cells were effectively inhibited by a dose of 780 pg/mL of magnetic nanotaurine and
1250 pg/mL of taurine.

Conclusion: These findings suggest that magnetized nanotaurine may serve as a targeted approach for controlling
cancer cells, pending further validation through in vivo studies.

Keywords: Nanotaurine, AGS, CDS8, IL6, IL12.
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Inducing Anti-Inflammatory Properties in Skin Cells
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Background: Acinetobacter is a significant soil bacterium known for its resistance to many antibiotics, including
penicillin. One promising approach to combat this resistance involves the use of silver core nanomaterials. Taurine,
a naturally occurring sulfur-containing amino acid, possesses strong antioxidant and anti-inflammatory properties,
making it a potential natural antibiotic. This study aims to investigate the synergistic effects of nanosilver combined
with taurine in promoting tissue regeneration, reducing inflammation, and inhibiting Acinetobacter.

Methods: Nanosilver was synthesized through the reduction of silver oxide using taurine extract, followed by the
reattachment of taurine via a hydrothermal method. The properties of the nanosilver-taurine complex were
confirmed using scanning electron microscopy (SEM), dynamic light scattering (DLS), and Fourier-transform infrared
spectroscopy (FTIR). The antimicrobial activity was assessed through minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) tests. The anti-inflammatory effects were evaluated at the cellular level,
and the expression of immune-related genes (CDS8, IL6, IL12) was analyzed using real-time PCR.

Results: The results indicated that nanosilver-taurine treatment significantly inhibited Acinetobacter compared to
taurine alone across all evaluation methods. Additionally, the expression levels of CD8, IL6, and IL12 genes showed
significant changes in the HFF2 skin cell line following treatment.

Conclusion: Nanosilver-taurine demonstrates a restorative effect, not only inhibiting the pathogenic agent
Acinetobacter but also reducing inflammation on the skin surface, highlighting its potential as a novel therapeutic
agent.

Keywords: Nanosilver, Taurine, Skin Cells, Acinetobacter, CDS, IL6, IL12.
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Alpha-7 Subunit of Nicotinic Acetylcholine Receptor Regulates Pd-L1
and Ctla-4 Expression in Hepg?2 Cells

Mina Afrashteh Nour?
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Background: The liver, the largest solid organ in the body, plays a crucial role in immunoregulation. The
alpha7 subtype of the nicotinic acetylcholine receptor (a7nAChR) is expressed in the liver and has diverse
immunomodulatory effects. Programmed death ligand 1 (PD-L1) and cytotoxic T-lymphocyte-associated
protein 4 (CTLA-4) are critical immune checkpoints that negatively regulate immune responses. This study
investigates the impact of a7nAChR activation (via nicotine) and inhibition (via specific siRNA) on the gene
expression of PD-L1 and CTLA-4.

Methods: Human hepatocellular carcinoma (HepG2) cells were treated with low (1 uM) and high (10 uM)
doses of nicotine to assess its effects on PD-L1 and CTLA-4 expression. Additionally, the effects of
a7nAChR-specific siRNA (a7-siRNA) at a concentration of 100 nM were examined using quantitative real-
time PCR (gRT-PCR).

Results: Nicotine treatment resulted in a significant dose-dependent decrease in PD-L1 expression
compared to untreated cells. Nicotine exhibited a biphasic effect on CTLA-4 expression, reducing its levels
at a 10 uM concentration. gRT-PCR results indicated that a7-siRNA significantly reduced a7nAChR mRNA
levels (P < 0.01). Furthermore, a7-siRNA treatment led to a significant increase in both PD-L1 and CTLA-4
expression compared to control cells.

Conclusion: These findings demonstrate that nicotine decreases PD-L1 and CTLA-4 expression, an effect
that is reversed by a7-siRNA treatment. This suggests that a7nAChR-mediated mechanisms play a crucial
role in regulating these immune checkpoints.

Keywords: PD-L1, CTLA-4, a7nAChR, Nicotine, siRNA.
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Background: Liver inflammation can arise from various causes, leading to fibrosis and ultimately resulting in cirrhosis
and liver failure. Nidogen is an extracellular matrix glycoprotein that promotes the formation and stability of the
basement membrane, and several studies have indicated its potential anti-fibrotic effects. This study aims to
investigate the expression of the Nidogen gene in liver tissue from cirrhotic patients and its relationship with
different etiologies of the disease, including cirrhosis caused by NASH, viral hepatitis, autoimmune diseases, and
primary sclerosing cholangitis (PSC).

Methods: The study analyzed liver tissue samples from 24 cirrhotic patients with varying etiologies, alongside 8
normal tissue samples as a control group. RNA was extracted from the tissues, cDNA was synthesized, and the
expression of the Nidogen gene was measured using quantitative real-time PCR (qRT-PCR). Statistical analyses were
performed using SPSS software version 16.0.

Results: The results revealed a significant decrease in Nidogen gene expression in cirrhotic patients compared to
healthy individuals (P = 0.001). This decrease was observed across all cirrhosis groups compared to healthy controls;
however, it was only statistically significant in patients with cirrhosis due to biliary tract disorders (P = 0.003) and
autoimmune diseases (P = 0.003). Among the cirrhosis groups, the highest expression was observed in patients with
fatty liver-related cirrhosis, while the lowest was found in those with biliary tract disorders.

Conclusion: The reduction in Nidogen gene expression in liver cirrhosis patients may be associated with the
underlying causes of the disease and could play a significant role in its progression.

Keywords: Liver, Cirrhosis, Nidogen.
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Background: Cyclooxygenase exists in two isoforms: COX-1 and COX-2. The expression of the COX-2 gene is induced
by inflammatory stimuli. For instance, TNF-a triggers the release of pro-inflammatory factors, leading to increased
expression of cyclooxygenase enzymes and intensifying the inflammatory process. Inhibiting COX-2 can alleviate the
symptoms of allergic reactions and pain. Given the critical role of COX-2 in inflammation, this study aimed to
determine the effect of Bifidobacterium bifidum on COX-2 gene expression.

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from heparinized blood of healthy individuals
aged 20-40 years. A standard strain of Bifidobacterium bifidum was obtained from the Tehran Genetic Resource
Center's Microbial Collection, and bacterial cytoplasmic and cell wall extracts were prepared. PBMCs were treated
in 96-well plates in two groups: a control group (normal saline) and an intervention group (with Bifidobacterium
bifidum). After 72 hours, the precipitate from each well was collected for RNA extraction and cDNA synthesis. Real-
Time PCR was performed, and data were analyzed using Qount3 and SPSS version 26, employing a one-way analysis
of variance.

Results: Expression analysis revealed a significant decrease in COX-2 gene expression in the intervention group
treated with Bifidobacterium bifidum compared to the control group (P < 0.05). The COX-2 gene expression in the
control group was notably low.

Conclusion: The findings indicate a significant correlation between the reduction in COX-2 gene expression and the
effect of Bifidobacterium bifidum. Therefore, Bifidobacterium bifidum may represent a novel treatment approach
with high efficacy, low side effects, and biological safety. Further investigations are recommended to explore its
potential for treating and preventing inflammation.

Keywords: Bifidobacterium bifidum, cyclooxygenase-2, peripheral blood mononuclear cells, Real-Time PCR.
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Staphylococcus Aureus in Diabetic Foot Ulcers
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Background: Staphylococcus aureus is one of the most successful pathogenic bacteria and ranks among the top five
causes of hospital infections, particularly wound infections following surgery. This bacterium is frequently found in
diabetic foot ulcers, which affect approximately 15% of individuals with diabetes, often due to infection and insulin
insensitivity. Taurine, one of the most abundant sulfur-containing amino acids in the body, possesses antioxidant
and anti-inflammatory properties that can enhance insulin sensitivity. This study aims to investigate the synergistic
effects of nanosilver combined with taurine on Staphylococcus aureus infections in diabetic foot ulcers.

Methods: Nanosilver was synthesized through the reduction of silver oxide using taurine extract, followed by the
reattachment of taurine via a hydrothermal method. The synthesis was confirmed using spectroscopic methods and
scanning electron microscopy (SEM). The inhibitory effects of the nanosilver-taurine composite were evaluated using
well tests, halo tests, minimum inhibitory concentration (MIC), and minimum bactericidal concentration (MBC)
assays.

Results: The results demonstrated that treatment with nanosilver-taurine significantly inhibited Staphylococcus
aureus compared to taurine alone across all four evaluation methods.

Conclusion: The synthesis of nanosilver represents a novel material that not only inhibits the pathogenic effects of
Staphylococcus aureus but also may improve insulin sensitivity and reduce inflammation. This dual action suggests
its potential application in the treatment of diabetic foot ulcers.

Keywords: nanosilver, taurine, Staphylococcus aureus, diabetes, foot ulcers.
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Cancer

Mabhsa Ejtema?, Nahid Chegenit

1. Medical Physics Department, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

Background: Copper-Cysteamine nanoparticles (Cu-Cy NPs) have emerged as promising radiosensitizers in cancer
treatment. This study aims to investigate the combined therapeutic effect of these nanoparticles and cisplatin using
a clinical linear accelerator to enhance the efficacy of chemoradiation therapy for cervical cancer.

Methods: Following successful synthesis and characterization of Cu-Cy NPs, the cytotoxicity effect of these
nanoparticles and cisplatin in various concentrations was evaluated on Hela cancer cells, individually and in
combination. Additionally, the radiobiological effects of these agents were investigated under a 6MV linear
accelerator.

Results: At a concentration of 25 mg/L, Cu-Cy NPs displayed no significant cytotoxicity toward Hela cancer cells.
However, when combined with 2Gy X-ray irradiation at this concentration, the nanoparticles demonstrated a potent
radiosensitizing effect. Notably, cell viability and migration rate in the combination group (Cu-Cy NPs + cisplatin +
radiation) were significantly reduced compared to the radiation-alone group. Additionally, the combination
treatment induced a significantly higher rate of apoptosis compared to the radiation-alone group.

Conclusion: Overall, Cu-Cy NPs exhibited a significant dose-dependent synergistic enhancement of radiation efficacy
when combined with cisplatin under X-ray exposure, and may provide a promising approach to improve the
therapeutic effect of conventional radiation therapy.

Keywords: Copper-Cysteamine nanoparticles, Cisplatin, Cervical cancer, Radiosensitizer, Chemoradiation therapy.
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Pnu-74654 Enhanced the Antiproliferative Activity of Gemcitabine Via
Targeting Wnt/B-Catenin Pathway in Pancreatic Cancer

Saeede Dorostkar!, Amir Avan?

1. Metabolic Syndrome Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: The Wnt/beta-catenin pathway is frequently deregulated in pancreatic cancer and is associated with
poor prognosis. This highlights the need for novel agents to enhance the efficacy of current therapies. In this study,
we explored the anticancer activity of PNU-74654, both alone and in combination with gemcitabine, in two- and
three-dimensional cell culture models of pancreatic cancer.

Methods: The MTT assay was utilized to assess the viability of pancreatic cancer cells (PCC). The cytotoxicity of PNU-
74654 was evaluated in a 3D cell culture model (spheroid). Additionally, the effects of PNU-74654 were investigated
in established cell migration and invasion assays.

Results: We evaluated the expression of candidate genes involved in the cell cycle, migration, and the Wnt/beta-
catenin pathway using RT-PCR and Western blotting. PNU-74654 inhibited cell growth with an IC50 of 122+0.4
umol/L and exhibited a synergistic effect with gemcitabine, modulating the Wnt pathway. The combination of PNU-
74654 and gemcitabine significantly reduced the migration and invasiveness of pancreatic cancer cells compared to
control cells, primarily through the modulation of E-cadherin expression.

Conclusion: Our findings demonstrate the potent antitumor properties of PNU-74654 in in vitro models of pancreatic
cancer, warranting further in vivo studies to evaluate the therapeutic potential of this novel agent in targeting the
Whnt pathway for pancreatic cancer treatment.

Keywords: pancreatic cancer, PNU-74654, Wnt pathway, gemcitabine.
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The Predictive Potential Value of Collagen Type IX Alpha 1 Chain in
Colorectal Cancer: Integrative Analysis Using Rna/dna Sequencing and
Pan-Cancer Studies

Saeede Dorostkar!, Amir Avan'

1. Metabolic Syndrome Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: Colorectal cancer (CRC) is the second most common cause of cancer-related deaths globally. Metastatic
spread and multifactorial chemoresistance have limited the benefits of existing therapies. Hence there is an
imperative for the identification of biomarkers and novel therapeutic targets to increase the efficacy of current
therapy. This study aimed to provide a comprehensive analysis of the Collagen type IX alpha 1 chain (COL9A1) from
a pan-cancer perspective employing multiomics data followed by validation in an additional cohort of CRC.
Methods: The expression profile and function of COL9A1 across different tumors were investigated to investigate
the expression profile, genomic alterations, survival analysis, protein-protein interaction, correlation with immune
cell subtypes, tumor immune microenvironment, and enrichment analysis.

Results: Among the high top-score genes and dysregulated pathways associated with CRC, COL9A1 was detected
and further validated in 120 CRC patients. Collagen family members were identified as core upregulated genes
through protein-protein interaction (PPl) network analysis. The pan-cancer analysis demonstrated a consistent
upregulation of COL9A1 expression in various cancers, including CRC. Moreover, the correlations between COL9A1
and immune infiltration were assessed to evaluate its potential as a therapeutic target. The findings suggest that
increased COL9A1 expression was associated with poorer overall and disease-free survival outcomes across multiple
cancer types. Functional enrichment analysis highlighted the role of COL9A1 in extracellular matrix and tumor
microenvironment-associated pathways.

Conclusion: In conclusion, the overall comprehensive pan-cancer analysis affirms that COL9A1 could be a promising
diagnostic and therapeutic target, and offer insightful strategies to guide the therapeutic direction in colorectal
cancer.

Keywords: COL9A1, Colorectal cancer, Pan-cancer, EMT.
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Effect of Histamine Treatment on the Proliferation of Oral Squamous
Cell Carcinoma (OSCC) and Downstream Genes

Tooba Yousefi!, Durdi Qujeq?

1. Department of Clinical Biochemistry, School of Medicine., Shahid Beheshti Medical University, Tehran, Iran.
2. Department of Clinical Biochemistry, School of Medicine, Babol University of Medical Science, Babol, Iran.

Background: Oral squamous cell carcinoma (OSCC) is a type of head and neck cancer characterized by the
uncontrolled growth of malignant cells in the oral cavity. Histamine, a biogenic amine, has been implicated in the
proliferation of OSCC cell lines. This review examines the effects of histamine treatment on OSCC cell proliferation
and its influence on downstream genes, particularly those related to apoptosis.

Methods: A comprehensive literature search was conducted using electronic databases to identify studies
investigating the impact of histamine treatment on OSCC cells. In vitro experiments utilizing OSCC cell lines and
animal models were included. Data on cell proliferation assays, gene expression analyses, and signaling pathway
investigations were extracted and analyzed.

Results: Histamine treatment consistently exhibited a pro-proliferative effect on OSCC cells, stimulating cell growth
through the activation of histamine receptors, predominantly H1R and H2R. Mechanistic insights revealed the
involvement of key signaling pathways, including MAPK and PI3K/Akt. Furthermore, histamine treatment resulted
in the upregulation of several genes associated with cell proliferation, such as cyclin D1, cyclin E1, and c-Myc, while
downregulating genes involved in apoptosis, including Bax and caspase-3.

Conclusion: The evidence presented in this review suggests that histamine treatment may promote OSCC cell
proliferation by upregulating genes involved in cell cycle progression and downregulating those related to apoptosis.
Further studies are needed to elucidate the molecular mechanisms underlying these effects and to explore the
potential clinical applications of histamine in OSCC treatment.

Keywords: Oral squamous cell carcinoma, histamine, apoptosis.
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Protective Effects of Herbal Drug in Rat Model of Post-Surgical Uterine
Adhesion

Marzieh Neykhoniji', Fereshteh Asgharzadeh?, Maziar kaffashbashil, Mahsa Attarian?, EInaz Nazari?, Farzad
Rahmani!, Moein Eskandari!, Majid Khazaei?, Mahdi Hasanianmehr!

1. Department of Clinical Biochemistry, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.

2. Department of Medical Physiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.

Background: One of the most prevalent complications after gynecological surgeries is the formation of uterine
adhesion, which can compromise the proper functioning of the targeted organ. It is commonly observed after
curettage or caesarean section, which may result in the formation of fibrotic tissue within the uterine cavity and
potentially contribute to reproductive disorders such as infertility. Considering the relatively high prevalence of this
disorder, the adverse effects of biochemical drugs and the invasiveness of current treatment modalities, it seems
necessary to use alternative herbal treatment options with less side effects and more cost-effectiveness. Due to the
pharmacological attributes of evening primrose oil (EPO), the aim of this study was to examine the protective effects
of EPO in managing this condition.

Methods: The experimental rats were divided into three groups; sham, positive control, and treatment groups.
Adhesion was induced through a fine scratch in uterine wall in the positive control and treatment groups, followed
by the administration of a specific dosage of EPO via oral gavage to the treatment group over 10-days. To assess the
therapeutic impact of the drug following the treatment, histological, molecular, and physiological assessments was
employed.

Results: Histological examinations, including H&E and Masson's trichrome staining, and immunohistochemical
staining revealed that the treatment effectively restored uterine tissue near to normal conditions and molecular
technics demonstrated its anti-inflammatory, antioxidant, and anti-fibrotic attributes. Moreover, the treated rats
group exhibited higher fertility rates and improved delivery outcomes in contrast to the positive control group.
Conclusion: Our study demonstrated that EPO could be beneficial in treating uterine adhesion as well as reducing
infertility.

Keywords: Gynecological disorder, Infertility, Cesarean operation, Curettage, Herbal medicine
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Down-Regulation of Steroid 5-alpha-Reductase 1 (SRD5A1) and
Progesterone Receptor-B (PGR-B) Impairs Vascular Remodeling and
Endometrial Decidualization in Women with Recurrent Implantation
Failure

Rahim Rostami?, Jamileh Jahanbakhsh?, Massoumeh Rostami3, ElImira Mahdinia® Soudabeh Fallah?

1. Department of Clinical Biochemistry, Faculty of Medicine, Iran University of Medical Science, Tehran, Iran.

2. Infertility Ward, Arash Women's Hospital, Faculty of Medicine, Tehran University of Medical Sciences, Tehran,
Iran.

3. Faculty of Medicine, Semnan University of Medical Sciences, Semnan, Iran.

4. Department of Clinical Biochemistry, Golestan University of Medical Science, Gorgan, Iran.

Background: The endometrium is a multifaceted, steroid-dependent tissue that undergoes dynamic cyclical
remodeling. The recent elucidation of the local pro-androgenic microenvironment that arises during the
decidualization of ESC indicates that intracrine androgens may serve as crucial physiological regulators of
decidualization. Androgens and progesterone are crucial for promoting stromal fibroblast differentiation and
signaling for endometrial remodeling.

Methods: In present study, women with recurrent implantation failure (RIF) (n=50) and fertile women (n=50) were
recruited. The endometrial expression of steroid 5a-reductase type 1 (SRD5A1) and VEGF-A and progesterone
Receptor-B (PGR-B) was measured. Serum levels of VEGF, progesterone (P4) and estrogen (E2) and testosterone (T)
was measured by ELISA method.

Results: Our research findings suggest that women with RIF have lower expression levels of SRD5A1 and VEGF-A
compared to fertile women. Interestingly, despite similar serum levels of progesterone (P4), estrogen (E2), and
testosterone (T) in both groups, VEGF levels were lower in RIF women. In RIF women, there was a significant positive
correlation between VEGF-A gene with serum VEGF and P4, whereas endometrial SRD5A1 expression negatively
correlated with LH levels in RIF. However, in healthy fertile women endometrial expression of SRD5A1 significantly
correlated with VEGF-A and PGR-B expression (r=0.655 and r=0.499, all P=0.001). linear regression analysis revealed
that VEGF-A gene expression was correlated with SRD5A1 gene expression. Binary logistic regression revealed that
down regulation of LH levels, SRD5A1 and VEGF-A gene expression enhanced the risk of RIF in women (OR= 1.5,
OR=8.2, OR=250, all P-value <0.05).

Conclusion: These findings demonstrate the necessity of intracrine androgen signaling for optimal decidualization.
Additionally, the regulation of the VEGF pathway confirms the significant role of androgens and P4-PGR-B interaction
in vasculature development during decidualization.

Keywords: RIF, SRD5A1, Progesterone Receptor-B, VEGF, decidualization
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Investigating the association between the rs4588 polymorphism and
polycystic ovarian syndrome in Iranian women

Leyla Nazarpoor?', Asma Kheirollahi!, Akram Vatannejad?

1. Department of Comparative Biosciences, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

Background: Polycystic ovary syndrome (PCOS) is a prevalent endocrine disorder affecting women of reproductive
age. Women with PCOS often exhibit irregular menstrual cycles, hirsutism, and acne, along with polycystic ovarian
morphology. Vitamin D deficiency and genetic variations in the vitamin D binding protein (VDBP) gene may
contribute to PCOS. This study investigates the potential association between the rs4588 polymorphism in the VDBP
gene and PCOS, as well as its potential impact on infertility and recurrent pregnancy loss (RPL) in Iranian women
with PCOS.

Methods: The study involved 297 women including 100 healthy individuals, 96 infertile-PCOS women, and 101 PCOS
women experiencing RPL. Blood samples were taken from all participants to measure biochemical and hormonal
parameters. Genotyping for the rs4588 polymorphism was performed using the PCR-RFLP assay.

Results: There were significant differences in the distributions of genotypes and alleles of the rs4588 polymorphism
among the three groups. The study revealed that women with the AC genotype and A allele were more likely to have
PCOS and infertility, while no association was found between these genetic variations and RPL.

Conclusion: The study indicates that genetic variations in the rs4588 region of the VDBP gene may increase the risk
of PCOS and infertility.

Keywords: Vitamin D binding protein, Polycystic ovary syndrome, Polymorphism, Infertility, Recurrent pregnancy
loss
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Drug Repositioning in Colorectal Cancer: A Promising Strategy for
Enhanced Therapeutics

Arshiya Mesbah Mousavit

1. Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran

Background: Colorectal cancer (CRC) remains a leading cause of cancer-related morbidity and mortality worldwide.
Traditional treatments, including surgery, chemotherapy, and radiation, often suffer from limitations such as
resistance, toxicity, and suboptimal efficacy. Drug repositioning, the process of identifying new therapeutic uses for
existing drugs, offers a promising avenue to enhance CRC treatment, leveraging the established safety profiles and
mechanisms of existing pharmaceuticals.

Methods: We analyzed peer-reviewed literature, databases, and clinical trial repositories up to February 2024,
focusing on FDA-approved drugs for CRC treatment. Included were preclinical studies, clinical trials, and
retrospective analyses showing efficacy, mechanisms, and outcomes. Data were extracted and analyzed per PRISMA
guidelines, ensuring a thorough and unbiased summary of current evidence.

Results: Our review identified 35 studies that met the inclusion criteria. Key repositioned drugs showing promise
included metformin, statins, non-steroidal anti-inflammatory drugs (NSAIDs), and anti-psychotics. Metformin
demonstrated significant anti-proliferative effects on CRC cells through AMPK activation and inhibition of mTOR
pathways. Statins were associated with reduced CRC incidence and enhanced chemotherapeutic efficacy via
cholesterol-lowering independent mechanisms. NSAIDs, particularly aspirin, showed preventive benefits and were
linked to COX-2 inhibition and apoptosis induction. Antipsychotics, such as clozapine, exhibited tumor-suppressive
properties by modulating the dopamine receptor pathways and inducing autophagy. Several of these drugs are
currently undergoing phase Il and Il clinical trials, underscoring their translational potential.

Conclusion: Drug repositioning offers a viable and innovative strategy to improve CRC therapeutics. The repositioned
drugs highlighted in this review demonstrate significant potential in enhancing treatment efficacy, reducing
resistance, and offering new hope for patients. Further clinical investigations are warranted to confirm these findings
and facilitate the integration of these agents into standard CRC treatment regimens, ultimately improving patient
outcomes and broadening therapeutic options.

Keywords: Colorectal cancer, Drug reposition, CRC treatment
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Synthesis of Zinc Oxide Nanoparticle by Green Method Using
Calotropis Procera Plant Extract

Samaneh Saleminajafabadi?, Afsaneh Hajializadeh?

1. Department of Basic Sciences, Sirjan Branch, Islamic Azad University, Sirjan, Iran.

Background: Today, plants and agricultural products have received special attention as renewable and cheap sources
for the preparation of various biological nanomaterials. Synthesis of zinc oxide nanoparticles is very valuable due to
its many applications in cancer treatment, identification of pathogenic agents, and unique optical and thermal
electronic properties. In this study, the synthesis of zinc oxide nanoparticles was carried out using the extract of
Calotropis procera plant in a green method, and natural solvents were used, which are both low cost and do not
pose a risk to the environment.

Methods: In this study, the extract of the Calotropis procera plant was used as a reducing and stabilizing agent for
the biological production of zinc oxide nanoparticles. The reaction was carried out by adding the extract to zinc
nitrate salt with a concentration of 0.1 molar and increasing the temperature to 80°C for 2 hours. The color change
of the extract from green to yellow indicated the production of zinc oxide nanoparticles.

Results: The formation of zinc oxide nanoparticles was shown by the formation of an absorption peak at a
wavelength of about 275 nm using a spectrophotometric device as well as an X-ray diffraction pattern. The size and
morphology of synthesized nanoparticles were determined by a TEM electron microscope. It was found that the
shape of the particles is multifaceted and round and their average size is around 60 nm. The range of size changes
of nanoparticles was obtained by a dynamic light scattering device between 16 and 70 nm.

Conclusion: In this research, zinc oxide nanoparticles were produced with a method compatible with nature and
without harmful chemicals. Due to having secondary metabolites and antioxidant properties, plants play the role of
stabilizing and regenerating nanoparticles.

Keywords: Key words: Calotropis procera, zinc oxide nanoparticle, plant, green method
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Low Serum Cxcl12 as Anti-Inflammatory Cytokine Enhances
Implantation Defect and Reduces Endometrial Receptivity in Women
with Recurrent Implantation Failure

Rahim Rostami?, Jamileh Jahanbakhsh?, Massoumeh Rostami3, Soudabeh Fallah!

1. Department of Clinical Biochemistry, Faculty of Medicine, Iran University of Medical Science, Tehran, Iran.

2. Infertility Ward, Arash Women's Hospital, Faculty of Medicine, Tehran University of Medical Sciences, Tehran,
Iran.

3. Faculty of Medicine, Semnan University of Medical Sciences, Semnan, Iran.

Background: The successful implantation of an embryo hinges on the receptiveness of the endometrium and the
process of decidualization. Although various cytokines have been proposed to improve implantation rates by
enhancing endometrial receptivity, there are currently no evidence-based treatments available for this issue. It has
been observed that stromal cell-derived factor 1 (CXCL12) plays a crucial role in regulating trophoblast cell
proliferation, migration, survival, and the maternal immune response in humans.

Methods: This case-control study took place between June 2022 and July 2023 and involved 50 patients with RIF
and 50 control subjects who had previously experienced a spontaneous full-term pregnancy with a live birth. The
study was conducted at the Medical Center of Arash Hospital in Tehran, Iran. Serum levels of P4, E2, Vit-D3, IL-6, IL-
1b, IL-10, and CXCL-12 were measured using the ELISA method. Statistical analysis was performed using SPSS and
GraphPad.

Results: In the recent study, it was found that women with RIF had lower serum concentrations of IL-10, CXCL-12,
and Vit-D3 compared to the fertile women, while showing significantly higher levels of IL-6 and IL-1b than fertile
women. No significant differences were observed in the serum levels of E2 and P4 between the two groups.
Spearman rank analysis revealed a positive correlation between serum levels of CXCL-12 and IL-10 (r= 0.650, P<0.05),
as well as a significant negative association between CXCL-12 and IL-1b, IL-6, and E2 (r= — 0.417, r=— 0.252, r= —
0.305, P<0.05). However, in fertile women, serum levels of IL-4 were significantly associated with serum IL-10
(r=0.654, P<0.05).

Conclusion: The study suggests that women with RIF experience an imbalance of pro-inflammatory and anti-
inflammatory cytokines. Elevated levels of E2 in women with RIF may impair CXCL12's function, which is crucial for
trophoblast migration and T-cell recruitment, essential processes for successful implantation and pregnancy.

Keywords: Recurrent implantation failure CXCL-12, Progesterone, Estrogen, pro-inflammatory cytokines
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Hepatoprotective Effects of Cerium Oxide Nanoparticles in Carbon
Tetrachloride-Induced Liver Injury
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. Department of Anatomy, School of Medicine, Hamadan University of Medical Sciences, Hamadan, Iran.

Background: Numerous agents and drugs are accountable for various types of liver disorders. Carbon tetrachloride
(CCl4) is used to induce liver injury in animal models. CCls induces oxidative stress, inflammation, fibrosis, and liver
necrosis. Previous experiments showed the antioxidant effects of Cerium oxide nanoparticles (CeO2 NPs). Hence,
this experiment aimed to evaluate the effects of the CeO2 NPs in carbon tetrachloride (CCls)-induced liver damage
in rats.

Methods: male Wistar rats were randomly divided into 3 groups, including; group 1: Normal rats, 2: CCls group, 3:
CCls + CeO2 NPs. Nanoparticles were administered orally for 14 weeks (0.1 mg/kg). Two hours after the last dosage,
liver damage was induced by CCI4 (1 ml/kg of 50% CCla). After overnight, animals were euthanized and blood was
collected. Antioxidant markers such as glutathione (GSH), total antioxidant capacity (TAC), total oxidant status (TOS),
and malondialdehyde (MDA) were measured. Tumor necrosis factor-a (TNF-a) levels were determined by ELISA.
Liver morphological alterations were evaluated.

Results: Our result showed that administration of CCls significantly increased MDA (P<0.05) and total oxidant status
(TOS) levels (P<0.05), while reducing total antioxidant capacity (TAC) (P<0.05) and glutathione (GSH) levels (P<0.05).
Treatment with nanoparticles normalized MDA, TOS, TAC, and GSH levels in animal models (P<0.05). CeO2 NPs also
reduce TNF-a levels in rats (P<0.05). These nanoparticles also alleviated the liver histological changes.

Conclusion: These results showed CeO2 NPs have hepatoprotective against CCls-induced liver damage.

Keywords: Cerium oxide nanoparticles, rats, oxidative stress, nanoparticle
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Novel Strategies for Improving Cancer Immunotherapy Using Zif8
Nanoparticles
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Background: ZIF-8 nanoparticles are a potentially effective Target drug delivery system. The nanoparticles
unequivocally induce pyroptosis, necrosis, and immunogenic cell death, activating antitumor immunity and
reshaping the tumor microenvironment for highly effective immunotherapy and prevention of tumor growth. Cancer
immunotherapy offers significant advantages over traditional antitumor therapy, prolonging progression-free
survival and overall survival. Cancer immunotherapy uses the body's immune system to target and eradicate cancer
cells, a promising treatment method despite challenges like tumor heterogeneity and immune evasion mechanisms.
Methods: This review paper was conducted using articles available on PubMed, Science Direct, and Google Scholar
up until May 2024.The Keywords were ZIF8, Cancer Immunotherapy, Nanoparticles and Delivery system. 28 articles
were identified by searching this database; however, after reviewing the titles and abstracts, 17 of them were
eliminated. Eleven articles met the inclusion criteria and were chosen.

Results: One novel strategy involves using ZIF8 nanoparticles as a delivery system for cancer immunotherapy agents.
ZIF8 nanoparticles are an excellent option for drug administration because of their unique qualities, which include
high surface area, biocompatibility, and variable pore size. Researchers can increase immunotherapy drugs' stability,
bioavailability, and targeted specificity by encasing them in ZIF8 nanoparticles. For instance, in preclinical settings,
ZIF8 nanoparticles containing immune checkpoint inhibitors have demonstrated enhanced antitumor effectiveness.
ZIF8 nanoparticles can also be functionalized with targeted ligands to decrease off-target effects and improve
accumulation in tumor tissues. Modifying ZIF8 nanoparticles to release their payload in response to specific stimuli,
such as acidic pH or enzyme activity, can enhance the therapeutic index of immunotherapy drugs.

Conclusion: In summary, ZIF8 nanoparticles offer a promising way to get around present obstacles and enhance
treatment results in cancer immunotherapy. Further research is needed to optimize ZIF8 nanoparticle design, safety
profile, and clinical applications for effective cancer immunotherapy strategies, improving patient outcomes.

Keywords: ZIF8, Cancer Immunotherapy, Nanoparticles, Delivery system
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Exploring the Interaction Between Flavonoids and Beta-Lactoglobulin:
A Comprehensive MD Simulation Study
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Background: This study investigated the interaction between flavonoids and beta-lactoglobulin (B-LG) using
molecular dynamics simulations (MDS) to analyze structural changes in B-LG in the presence of two flavonoids,
luteolin and quercetin. Our aim was to analyze the binding of 3-LG with these compounds and the conformational
changes in the protein upon their presence.

Methods: This study employed comprehensive MDS to elucidate the binding mechanisms and structural impacts of
flavonoids on B-LG. By simulating various flavonoid-B-LG complexes over extended time scales, we assessed binding
affinities, conformational changes, and potential functional implications. Our results revealed distinct binding sites
on B-LG, with flavonoids inducing specific conformational adjustments that may affect protein stability and
functionality. By combining MDS with GROMACS software and molecular docking using AutoDock and Discovery
Studio, along with visual analysis in VMD, we established a comprehensive framework for studying the interactions
of flavonoids with proteins.

Results: The results indicated that the ligands bound to B-LG significantly enhance the protein's stability, forming a
stable complex between them. Simulation parameters showed that both ligands led to decreased compactness and
increased radius of gyration (RG). Additionally, RMSD and RMSF analyses revealed that the presence of luteolin and
quercetin notably altered the structural stability of -LG compared to its unbound form. Solvent-accessible surface
area (SASA) calculations also demonstrated that ligand binding exposed some hydrophobic regions, which may
influence protein interactions.

Conclusion: The findings suggest that luteolin and quercetin can induce significant structural changes in B-LG that
may affect its functional properties.

Keywords: beta-lactoglobulin (B-LG), flavonoid, luteolin, quercetin, MD simulation
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The Effects of Quercetin on MicroRNAs Expression in the Breast
Cancer Cell Lines: A Systematic Review
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2. Student research committee, Faculty of Medicine, Alborz University of Medical Sciences, Karaj, Iran.
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Background: Although standard therapeutic modalities have significantly improved the treatment of patients with
breast cancer (BC), it is the most common leading cause of cancer mortality worldwide. Evidence indicates quercetin
could inhibit signal transduction, inducing cancer cell apoptosis, and suppressing proliferation, invasion, and
metastases of tumor cells via regulation of microRNA (miRNA) expression in different cancer types. Hence, this study
was conducted to systematically assess the effect of quercetin on miRNA expressions in BC cell lines.

Methods: A comprehensive search of electronic databases including Scopus, Cochrane Library, PubMed, and Web
of Science was conducted with keywords (i.e., “MicroRNA”,” Quercetin”, “Normal tissue”, “Breast cancer”, “Cell
line”, “Apoptosis”, “Survival”, “Prognosis”, “Up-regulation”, “Down-regulation”, “Proliferation”, “Overexpression”,
and “Lower expression”) to identify relative articles published until August 2023. Studies that investigated the effects
of quercetin on BC cell lines were included. Data regarding miRNA expression and cell survival were extracted.
Results: Initially, 6753 studies were retrieved, of which 14 studies met inclusion criteria. Accordingly, two studies
were included in the final assessments. The findings of two studies about miRNA expression revealed that quercetin
through up-regulation of the miR-146a in MCF-7 and MDA-MB-231 cell lines, and down-regulation of miR-21 in MCF-
7 cells cloud inhibit the progression of BC cell lines.

Conclusion: Our study showed the inhibition role of quercetin on the BC cell line could provide via miRNA
expression.

Keywords: Breast cancer, Quercetin, miR-21, miR-146a, MCF-7 cell line, MDA-MB-231 cell line
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Iranian Phytotherapy Against Uterine Adhesion Bands Formation

Mabhsa Attarian?, Fereshteh Asgharzadeh?, Seyed Mahdi Hassanian?

1. Department of Clinical Biochemistry, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.

2. Department of Medical Physiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.

Background: Asherman Syndrome, also referred to as intrauterine adhesions (IUA), is a medical condition that
impacts women within the reproductive age range. The potency of oral administration of Ziziphus jujube (Z. jujube)
was evaluated in reducing the formation of intra- and extra-uterine adhesion bands.

Methods: A total of 72 female rats were allocated into three cohorts (n=6 in each cohort): control, IUA positive
control, and Z.jujube-treated (10 days of 400 mg/kg/day). This research comprised three phases subsequent to the
induction of the model through mechanical injury to the uterus during the estrous cycle. In phase 1, an analysis of
uterine tissues at the molecular and histological levels was conducted to assess inflammatory and fibrotic indicators
at both mRNA and protein tiers. Moving on to phase 2, female rats were paired with male rats. Subsequently, on the
15th gestational day, the pregnant rats were euthanized, and factors such as the number, weight, implantation of
embryos, and placental weight were juxtaposed among the cohorts. In phase 3, the phenotypic and neonatal
consequences of the pregnancy were scrutinized.

Results: Z. jujube significantly decreased uterine adhesion bands resulting from injury, leading to uterine shortening,
while simultaneously promoting endometrial regeneration. Furthermore, the anti-inflammatory properties of Z.
jujube were validated through the enhancement of antioxidant enzyme activity and reduction in the expression of
various inflammatory cytokines. Treatment with Z. jujube resulted in a decrease in fibrosis within uterine tissue, as
indicated by histological trichrome staining and reduced expression of profibrotic factors in uterine tissue samples.
Moreover, Z. jujube exhibited enhancements in fetal growth and pregnancy outcomes.

Conclusion: The results demonstrate that Z. jujube possesses inherent qualities that are both anti-inflammatory and
anti-fibrotic. This fact renders it a crucial candidate for incorporation in clinical trials aimed at mitigating the
formation of uterine adhesions in eligible subjects.

Keywords: uterine adhesion, Z. jujube, fibrosis, inflammation, pregnancy
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The Prevalence of Cancer in Patients with Multiple Sclerosis (MS) Who
Received Rituximab: A Systematic Review and Meta-Analysis

Narges Ebrahimi’

1. Department of Neurology, School of Medicine, Isfahan Neurosciences Research Center, Isfahan University of
Medical Sciences, Isfahan, Iran.

Background: To estimate the pooled prevalence of cancer in patients with multiple sclerosis (MS) who were under
treatment with rituximab.

Methods: We searched PubMed, Scopus, EMBASE, Web of Science, and google scholar along with gray literature up
to April 2021. The search strategy included the MeSH and text words as (“CD20 Antibody” AND Rituximab) OR
“Rituximab CD20 Antibody” OR Mabthera OR “IDEC-C2B8 Antibody” OR “IDEC C2B8 Antibody” OR IDEC-C2B8 OR
“IDEC C2B8” OR GP2013 OR Rituxan OR rituximab) AND ((Sclerosis AND multiple) OR (sclerosis AND disseminated)
OR "disseminated sclerosis" OR "multiple sclerosis" OR "acute fulminating"). Two independent researchers
screened, Inclusion criteria Included Cross sectional studies, cohort studies, any related articles published in the
English language and any associated conference abstracts which was related to the subject. However, exclusion
criteria were case-reports, RCT studies. We collected data regarding first author, country of origin, number of
enrolled patients, number of possible/confirmed cases, mean age, F/M ratio, mean Expanded Disability Status Scale
(EDSS), mean duration of the disease, and number of patients with cancer. We evaluated the risk of potential bias
by the NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE (NOS; adapted for cohort studies). The value > 4 was
considered acceptable for us. All statistical analyses were performed using STATA V.14 and 12 was calculated to
determine heterogeneity. We estimated the prevalence in 100,000 cases.

Results: The literature search revealed 3577 articles, after deleting duplicates 2066 remained. For the meta-analysis,
22 studies were included. Totally, 15599 patients were enrolled while 133 cancers were detected. The pooled
prevalence of cancer in MS patients under treatment with rituximab was 1 in 100,000 (12 = 99.9%, p < 0.001).
Conclusion: The results of this systematic review and meta-analysis show that the pooled prevalence of cancer in
MS patients who received rituximab is 1 in 100,000 cases.

Keywords: Multiple sclerosis, Neoplasm, Rituximab, systematic review
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Elongation of Very Long Chain Fatty Acids Protein 6 (ELOVL6) Activity
in Human Breast Cancer

Negar Dinarvand?, Morteza Pourfarzam?, Pouria Kiani?

1. Hyperlipidemia Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
2. Department of Clinical Biochemistry, Isfahan University of Medical Sciences, Isfahan, Iran.

Background: The metabolic disorders including lipid metabolism is a hallmark and a common feature of cancer cells
metabolism. Changes in the length and degree of desaturation of fatty acid (FA) chains are one of the most important
biological changes. Among the rate-limiting enzymes catalyzing long-chain FA elongation [elongation of very long-
chain fatty acid proteins (ELOVL1-7)], ELOVL6 converts C16 saturated and monounsaturated FAs to C18 species, the
most important step for the de novo synthesis of endogenous long-chain FAs. The objective of this study was to
estimate the activity of ELOVL6 enzyme to predict the outcome of breast cancer (BC) tissue.

Methods: Fifty-five pairs of fresh-frozen samples of BC and adjacent normal tissue were used to analyze for FAs
composition of tissue using gas chromatography, and stearic acid/palmitic acid concentration ratios were used to
estimate ELOVL6 activity.

Results: Our results show that the relative activity of ELOVL6 was significantly higher in BC tissues compared to the
adjacent normal tissue, and furthermore, high ELOVL6 activity was positively correlated with tumor size (P<0.007).
Conclusion: Overall, these results indicated that ELOVL6 may be considered as an appropriate therapeutic target in
BC. However, further studies are needed to confirm the significance of these findings.

Keywords: breast cancer (BC), ELOVL6, metabolic disorders
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Colorimetric Detection and Determination of Glutathione in Human
Serum Based on Peroxidase-Like Activity of MOF-808-FA Frameworks

Serveh Javaheri!, Maryam Saadat?, Arian Azadnia®, Jamal Hallaj zadeh*

1. Research Committee, Maragheh University of Medical Sciences, Maragheh, Iran.

2. Research Center of Nanobiomedicine, Saadat Nano Research Institute, Maragheh University of Medicine
Science, Maragheh, Iran.

3. Research Center for Evidence-Based Health Management, Maragheh University of Medical Sciences, Maragheh,
Iran.

4. Department of Clinical Biochemistry, Research Center for Evidence-Based Health Management, Maragheh
University of Medical Sciences, Maragheh, Iran.

Background: Cancer is one of the most common chronic diseases today. With the development of cancer diagnosis
in its early stages, many costs and problems can be prevented. Abnormal expression of GSH is closely related to a
variety of diseases such as cancer, liver damage, loss of leukocytes, damage to the immune system, and other
diseases. Therefore, the measurement of GSH as a globally recognized biomarker in the diagnosis and monitoring
of cancer treatment has a significant impact on timely diagnosis, treatment, and ultimately human health.
Methods: A calorimetric method has been used to measure glutathione. First of all, MOF-808-FA was synthesized
by hydrothermal method and characterized by SEM, XRD, and FT-IR. Then peroxidase activity of MOF was
evaluated. The measurement performance was done at the optimized conditions of MOF-808FA= 20 mg, pH=7.92,
and TMB concentration of 0.77 mM, and time =25 min, 1.18 mM H:02. After drawing the calibration curve and
calculating analytical information according to USP, the recoveries were calculated by using real samples of human
serum.

Results: The linear range of the method was found to be 0-164.01 uM for the plain line, and the logarithmic linear
range was calculated 2.17-164.01 uM, and the limit of detection was 0.23 and 0.716 puM respectively. Results of
glutathione determination on real samples of human serum showed recoveries values of 102.54-117.94% and RSD
of 0.1-1.11%. Moreover, selectivity analysis illustrated that MOF-808-FA showed selective sensitivity to measure
glutathione compared to interfering materials.

Conclusion: In conclusion, MOF-808-FA as a peroxidase-like enzyme showed good peroxidase activity and
developed a sensitive and selective colorimetric method to determine glutathione.

Keywords: Glutathione, MOF-808FA, Colorimetric, Cancer, peroxidase. Enzyme mimic
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Treatment of Recombinant and Active Caspase 9 Protein Bound to the
Cluc Domain of Split Luciferase with Anticancer Drugs

Yekta Sanei’, Farangis Ataei', Saman Hosseinkhani*

1. Department of Biochemistry, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran.

Background: Monitoring cell apoptosis can provide valuable insights into early diagnosis and treatment efficacy in
disease progression. Caspase 9, plays a central role in the intrinsic or mitochondrial apoptosis pathway. It is
activated in response to various cellular stress signals, including DNA damage or perturbations in cellular
homeostasis. We aimed in this study to construct a mutated form of caspase 9 fused to domain C luciferase (Cluc)
establishing a system to evaluate caspase 9 dimerization, activity and treatment with some anticancer drugs.
Methods: The mutant form of caspase 9(D315A-D330A) was sub-cloned from pcDNA plasmid into the pET-28a+
vector containing domain C luciferase (Cluc) as a fusion gene with a (G4S)3 linker in between. The recombinant
construct was confirmed using DNA sequencing, and expressed in E. coli BL21(DE3) as a protein expression host.
After recombinant protein expression, the protein was purified with affinity chromatography Ni-NTA Sepharose
column. After dialysis, activity of caspase 9-(G4S)3-CLuc was assessed using caspase 9 activity assay and protein-
protein interaction was assessed by luciferase assay.

Results: The accuracy of caspase 9-(G4S)3-Cluc sequence produced in pET28a+ was confirmed through restriction
endonuclease digestion and DNA sequencing. The molecular weight (65 kDa) was confirmed using SDS-PAGE in
comparison with caspase 9 wild type. Enzymatic activity of the mutant caspase 9-(Ga4S)3-Cluc was measured using
luminometry. The amount of enzyme activity was measured nearly 50000 RLU/Sec in different repeats compared to
control (10000 RLU/Sec). Protein-protein interaction was increased after treatment by sulfadimidin and carboplatin.
Conclusion: We constructed a new chimeric protein consisting of mutant caspase 9-(G4S)3-Cluc with an acceptable
caspase activity. This construct can be used to explore the impact of different anti-cancer agent on in vitro caspase
activity and pave the road to analyze apoptotic effect of different small molecules and anti-cancer drugs.

Keywords: apoptosis, caspase 9, recombinant protein, anticancer drugs

199



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2193-2

MicroRNAs As Therapeutic Targets in Breast Cancer Metastasis

Fahima Danesh Pouya?, Yousef Rasmi?, Maria Gazouli, Eleni Zografos*

1. Department of Biochemistry, School of Medicine, Urmia University of Medical Sciences, Urmia, Iran.

2. Cellular and Molecular Research Center, Urmia University of Medical Sciences, Urmia, Iran.

3. School of Medicine, National and Kapodistrian University of Athens, Athens, Greece.

4. Department of Basic Medical Sciences, Laboratory of Biology, School of Medicine, National and Kapodistrian
University of Athens, Athens, Greece.

Background: Breast cancer is a complex disease with multiple risk factors. Among these factors, microRNAs are
considered for playing a fundamental role in the development and progression of malignant tumors. The studies
have demonstrated that several microRNAs exhibit increased or decreased expression, acting as indicators of
metastatic potential in body fluids and tissue samples. The identification of these microRNA expression patterns
could prove instrumental for the development of novel therapeutic molecules that either mimic or inhibit microRNA
action. Additionally, an efficient delivery system mediated by viral vectors, nonviral carriers, or scaffold biomaterials
is a prerequisite for implementing microRNA-based therapies; therefore, this review attempts to highlight essential
microRNA molecules involved in the metastatic process of breast cancer and discuss recent advances in microRNA-
based therapeutic approaches with potential future applications to the treatment sequence of breast cancer.
Methods: We searched “MicroRNAs ", “Breast cancer " and " Vector " as primary terms in three popular search
engines in medical sciences including PubMed, Science Direct and Google scholar databases.

Results: It is possible to adjust the expression of dysregulation microRNAs using techniques such as microRNA
inhibition or microRNA mimic. Such microRNAs can be transmitted to the target tissue using viral and non-viral
vectors. But viral vectors have not yet been able to be used safely to treat the disease due to stimulation of the
immune system, toxicity, and extra-target effects. Studies show that using nonviral vectors has an advantage over
viral vectors because of higher biocompatibility, lower production costs, and lower immunosuppression, but non-
viral vectors are less effective.

Conclusion: Therefore, a suitable vector system for microRNAs has not been defined yet, and it is necessary to design
optimized models of these vectors or other models to perform a more effective treatment of the disease.

Keywords: Breast cancer, MicroRNA, Vector
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Investigation of Reporting the Present or Unknown Nasal Bone in
Down Syndrome Prognosis: A Prospective Study in North East of Iran

Maryam Rahnama'?, Atefeh Manzouri?, Neda Rashidmahr?, Majid Mojarrad?®, Navid Ghasemzadeh*

1. Department of Applied Cell Sciences, School of Medicine, Urmia University of Medical Sciences, Urmia, Iran.

2. Genetic Foundation of Khorasan Razavi, Mashhad, Iran.

3. Department of Medical Genetics, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
4. Department of Biochemistry, School of Medicine, Urmia University of Medical Sciences, Urmia, Iran.

Background: There are several tests for screening of trisomy 21 fetuses in first trimester of gestation. At 11-14
weeks of pregnancy, nasal bone is not visible in sonographic examination in about <1% of chromosomally normal
fetuses. So, many sonographers report an absent or unknown Nasal Bone (NB) in their reports. Since NB report is
used in prenatal prognosis software tools, the failed NB examination could influence congenital anomalies outcomes
and lead to false-positive results. Herein, we investigate the effect of presence or unknown NB reports on congenital
anomalies outcomes.

Methods: This study was performed on women who underwent contingent prenatal screening in first trimester of
gestation. To investigate the reporting of present or unknown NB in Down syndrome prognosis, all women with
present NB reports were considered as unknown NB. Conversely, women with unknown NB reports were considered
as present NB. Down syndrome prognosis was predicted through Benetech-PRA software. All cases with Down
syndrome risk prognosis were followed up to postpartum.

Results: The reported NB significantly affects Benetech-PRA software outcomes in women with reported unknown
NB despite in the women with reported present NB. At the end of the follow-up, it was found that only 5% fetuses
had Down syndrome. The sonographers reported about 7.3% unknown NB reports which resulted in 16+1% false-
positive Down syndrome screening.

Conclusion: Correct NB examination exerts a significant effect on Down syndrome prognosis in fetus with unknown
NB reports. The failed NB examination could influence congenital anomalies outcomes and led to false-positive
results.

Keywords: Nasal bone, Down syndrome, Contingent prenatal screening test, Trisomy 21
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A Quantum Mechanical Investigation on Elafibranor

Hossein Shirani!, Mahdi Nasabizadeh?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.

Background: In June 2024, the FDA granted accelerated approval for Elafibranor for the treatment of primary biliary
cholangitis (PBC), making it a new therapeutic option for patients with intolerance or inadequate response to
ursodeoxycholic acid (UDCA). Because of the significant medical importance of the drug mentioned above, we have
decided to conduct a thorough examination of its electronic structure using quantum computing technology.
Methods: The study utilized quantum mechanics (QM) calculations conducted through the density functional theory
(DFT) method with the GAUSSIAN 09 software. The structure of the Elafibranor drug was first optimized through
gradient procedures at both restricted Hartree-Fock (HF) and hybrid density functional B3LYP levels of theory using
the 6-311G basis set. Examination of the results revealed that the optimized structure achieved in this research was
situated at the minimum point on the potential energy surface, displaying no negative modes.

Results: This study conducted calculations for structural parameters like bond lengths, angles, and dihedrals, as well
as thermodynamic parameters at the B3LY/6-311G level of theory and provided the results. The electronic energy
of the molecule was determined to be -973754.5 kcal/mole. Additionally, the mulliken atomic charge, spin density,
and molecular orbital energies were calculated. The highest occupied molecular orbital (HOMO) was found to be -
0.23364 eV and the lowest unoccupied molecular orbital (LUMO) was -0.09182 eV. The dipole moment in Debye was
measured as X=4.2024, Y= 2.9182, Z= 3.7005, with a total of 6.3143.

Conclusion: Optimization of the drug was performed using the B3LYP/6-311G method. The study focused on
Elafibranor's electronic characteristics, specifically the energy difference between the HOMO and the LUMO. The
HOMO-LUMO gap energy was determined to be 0.14 eV. This provides insights into Elafibranor's electronic behavior,
which could have applications in various fields.

Keywords: Elafibranor, DFT, B3LYP/6-311G, HOMO-LUMO gap
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A Quantum Mechanics Study on the Perfluorohexyloctane
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1. Department of Microbiology, University of Science and Culture, Tehran, Iran.
2. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

Background: Meibomian gland dysfunction (MGD) is a leading cause of evaporative dry eye disease (DED).
Perfluorohexyloctane (F6H8), a physically and chemically inert synthetic compound, has recently emerged as a
promising candidate for the treatment of DED due to its unique properties. MGD is characterized by a reduction in
meibum secretion and/or a change in meibum composition that results in the disruption of the tear film lipid layer
and an increase in the tear film evaporation rate. Excessive evaporation causes tear film instability, desiccation, tear
hyperosmolarity, inflammation, and apoptosis of ocular surface cells, resulting in a continuous cycle of DED.
Perfluorohexyloctane ophthalmic solution stabilizes the lipid layer of the tear film and inhibits tear evaporation by
forming a monolayer at the air-liquid interface.

Methods: At first, the molecular structure of Perfluorohexyloctane was designed using GaussView software,
followed by quantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.
Results: Using the GaussView software, the molecular structure of interest was initially designed in this software.
Thermodynamic parameters of Perfluorohexyloctane have been calculated at the B3LY/6-311+G level of theory;
Total Energies: 213.544 Kcal/Mol, Electronic Energies: -1,156,007.654 Kcal/Mol, zero-point Energies: 195.558
Kcal/Mol, Enthalpy: -1,155,793.517 Kcal/Mol, Gibbs Free Energy: 156.130 Kcal/Mol, Specific Heat Capacity: 102.367
Cal/Mol-K, Entropy: 194.559 Cal/Mol-K, HOMO: -0.32, LUMO: -0.02.

Conclusion: Research shows that Perfluorohexyloctane eye solution effectively stabilizes the lipid layer of the tear
film. At first, the modeling of Perfluorohexyloctane’s structure used Gaussian and Gauss View software, followed by
B3LY/6-311+G method optimization. The HOMO-LUMO gap energy has been presented as -0.3 eV.

Keywords: Perfluorohexyloctane, HOMO and LUMO, Thermodynamic parameters, GaussView
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Exploring the Anti-Cancer Effects of ACEls/ARBs in Colorectal Cancer
Treatment

Nastaran Rezagholinejad®, Hossein Javid®

1. Surgical Oncology Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.
2. Department of Medical Laboratory Sciences, Varastegan Institute for Medical Sciences, Mashhad, Iran.

Background: Colorectal cancer (CRC) is the fourth leading cause of cancer-related morbidity and mortality.
Angiotensin-converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARB), which are currently used
for cardiovascular diseases have a favorable role in the development and progression of CRC.

Methods: This review article was conducted by searching for relevant publications on PubMed, Science Direct,
Google Scholar, and Web of Science up to May 2024. The search terms used were Colorectal cancer, Angiotensin-
converting enzyme inhibitor, and Angiotensin receptor blocker. A total of 150 articles were initially identified, with
60 articles excluded based on title and abstract review. Ultimately, 90 articles meeting the inclusion criteria were
selected, all of which were in English.

Results: In this study, we sought to thoroughly examine the connection between ACE inhibitors and colon cancer.
Our results indicate that patients who were randomly assigned to take ACEls/ARBs had a significantly lower risk of
developing new cancer compared to those assigned to the control group (RR 0.962, 95% Cl 0.934-0.991, p = 0.010).
Patients with CRC that used ACEIs/ARBs had a decreased mortality compared to non-used patients (HR 0.833, 95%
Cl1 0.640-1.085, p =0.175).

Conclusion: All of these discoveries indicate that ACEIs/ARBs treatment enhanced the survival of colorectal cancer
patients and reduced mortality among individuals with CRC.

Keywords: Colorectal cancer, Angiotensin- converting enzyme inhibitor, Angiotensin receptor blocker
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Extraction and Purification of Alpha- Amylase Enzyme from Bacillus
Isolated from Qasreshirin Hot Spring

Roshanak Hatefi!, Fatemeh Khademi', Maryam Chalabi', Somayeh Farahmand?

1. Medical Biology Research Center, Health Technology Institute, Kermanshah University of Medical Sciences,
Kermanshabh, Iran.
2. Department of Biology, Payame Noor University (PNU), Tehran, Iran.

Background: The study aimed to isolate thermophilic bacillus enzyme-amylase species from a hot spring in
Kermanshah province and investigate their ability to produce alpha-amylase enzyme.

Methods: The bacteria were isolated and identified through various tests, and the enzyme was purified using ion
exchange chromatography. The enzyme's activity was measured using DNS reagent at different pH levels,
temperatures, and incubation times. Thin Layer Chromatography showed that the enzyme could hydrolyze starch
into maltose and glucose. The PCR product showed 100% similarity with Bacillus Licheniformis BaDB11. The enzyme's
molecular weight was estimated to be 30 kDa, and it had optimal activity at 70°C and pH 7. The enzyme was able to
produce maltose and glucose from starch within 30 minutes, with maximum production at 18 hours.

Results: The alpha-amylase enzyme purified from Bacillus Licheniformis hot spring Qasrshirin had a total activity of
83 U, specific activity of 41.5 U/mg, and an efficiency of 49%. It showed optimal activity at pH 7 and 70°C, and was
able to efficiently produce maltose and glucose from starch. The enzyme's ability to break down starch even in short
incubation times and its relative purity make it valuable for industrial biotechnology applications.

Conclusion: The study highlighted the potential of the screened bacteria to produce alpha-amylase with important
characteristics such as thermophilicity, high-temperature activity, and efficiency in breaking down starch. These
characteristics are valuable for industrial applications in various biotechnological processes.

Keywords: Extraction, alpha-amylase, hot spring, bacillus, purification
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Blueberry Anthocyanins Modulate mir-17-3p Expression and
Antioxidant Enzyme Levels in Human Cells

Omolbanin Sargazi-Aval®, Hojat Shahraki?

1. Department of Hematology, Faculty of Allied Medical Sciences, Zabol University of Medical Sciences, Zabol, Iran.
2. Department of Hematology and Blood Banking, School of Allied Medical Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

Background: Blueberry anthocyanins are known for their potent antioxidant properties in vivo, partially restoring
the expression of antioxidant enzymes disrupted by oxidative stress. MicroRNA miR-17-3p has been implicated in
regulating cellular redox status by influencing the transcription of antioxidant enzyme mRNAs. This study
investigated the impact of blueberry anthocyanin-rich extract on miR-17-3p expression levels in human cells to
further elucidate its mechanism of action.

Methods: Peripheral blood mononuclear cells (PBMCs) and EVC-304 cells were treated with increasing, subtoxic
concentrations of blueberry anthocyanin extract. Quantitative real-time PCR analysis determined miR-17-3p levels
in both cellular and exosomal fractions.

Results: The results demonstrated that blueberry anthocyanins significantly reduced miR-17-3p levels in both cell
types, while concurrently increasing the levels of mRNA transcripts encoding antioxidant enzymes compared to
control groups. Interestingly, miR-17-3p expression in exosomes displayed a more complex response, varying
depending on the compound concentration and cell type.

Conclusion: These findings suggest a potential mechanism by which blueberry anthocyanins exert their antioxidant
effects. By downregulating miR-17-3p and upregulating the expression of antioxidant enzyme mRNAs, blueberry
anthocyanins may enhance the capacity of cells to counteract oxidative stress and protect against its damaging
consequences. Further research is warranted to fully delineate the intricate interplay between blueberry
anthocyanins, miR-17-3p, and antioxidant enzyme expression in different cellular contexts.

Keywords: BlueberryAnthocyanins, miR-17-3p, Antioxidant Enzyme, oxidative stress
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Application of Quantum Mechanical Methods for the Evaluation of
Granix
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Background: Granix is a recombinant granulocyte colony-stimulating factor that was approved by the FDA in 2012
to reduce the duration of severe neutropenia in patients with non-myeloid malignancies. Neutropenia is a condition
characterized by an abnormally low number of neutrophils, which are a type of white blood cell important for
fighting bacterial infections.

Methods: The molecular structure of Granix was designed using the GaussView software and then subjected to
guantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.

Results: In this comprehensive study, rigorous calculations were carried out to determine various crucial structural
parameters like bond lengths, angles, and dihedrals. Additionally, thermodynamic parameters at the B3LY/6-311+G
level of theory. The electronic energy of the molecule was confidently established to be -899.9 kcal/mole. The study
meticulously calculated the Mulliken atomic charge, spin density, and molecular orbital energies with precision. The
highest occupied molecular orbital (HOMO) was definitively identified as -10.4 eV, and the lowest unoccupied
molecular orbital (LUMO) was confidently found to be -0.1 eV. The dipole moment in Debye was measured
accurately as X=-6.7986, Y= 0.3000, Z= -0.9864, with a total of 6.8763.

Conclusion: This study validates the favorable impact of Granix in treating neutropenia. The molecule was optimized
using DFT methods, and properties such as energy, bond lengths, bond angles, and dihedral angles were determined.
Additionally, the highest occupied molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) were
examined. At the end, HOMO-LUMO gap energy was determined to be 10.3 eV

Keywords: DFT, Neutropenia, Granix, B3LYP/6-311+G, HOMO, LUMO.
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Background: In April 2024, the FDA granted accelerated approval to Tovorafenib (Ojemda) for treating patients 6
months of age and older with relapsed or refractory pediatric low-grade glioma (PLGG) that has a BRAF fusion or
rearrangement, or BRAF V600 mutation. Gliomas are a type of brain tumor that starts from the glial cells in the brain
or spinal cord. Glial cells are the supportive cells that wrap around and protect the neurons. Gliomas are the most
common type of primary brain tumor.

Methods: The molecular structure of Tovorfenib was initially designed using the GaussView software and
subsequently subjected to quantum mechanical calculations at the B3LYP/6-311+G theoretical level using
Gaussian09 software.

Results: In this comprehensive study, rigorous calculations were carried out to determine various crucial structural
parameters like bond lengths, angles, and dihedrals. Additionally, thermodynamic parameters at the B3LY/6-311+G
level of theory. The electronic energy of the molecule was confidently established to be -2806.2 kcal/mole. The study
meticulously calculated the Mulliken atomic charge, spin density, and molecular orbital energies with precision. The
highest occupied molecular orbital (HOMO) was definitively identified as -24.7 eV, and the lowest unoccupied
molecular orbital (LUMO) was confidently found to be -0.05 eV. The dipole moment in Debye was measured
accurately as X=5.7642, Y=-3.2113, Z=-2.0527, with a total of 6.9102.

Conclusion: The molecule was optimized using DFT methods and properties such as energy, bond lengths, bond
angles, and dihedral angles were determined. Additionally, the highest occupied molecular orbital (HOMO) and
lowest unoccupied molecular orbital (LUMO) were examined. At the end, HOMO-LUMO gap energy was determined
to be 24.7 eV.

Keywords: Tovorafenib, Cancer, B3LYP/6-311+G, DFT.
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A DFT Study on the Bicisate Drug

Fatemeh Sajedi Khanian ?, Hossein Shirani 2

1. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.
2. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

Background: The Bicisate, also known as ethyl cysteinate dimer (ECD), is a N, N'-1,2-ethylene-di-yl-bis-L-cysteinate
diethyl ester. It is used in conjunction with technetium Tc99m as a tracer to measure cerebral blood flow with single-
photon emission computed tomography (SPECT). The complex of Bicisate and technetium Tc99m as a kit was
developed by Lantheus Medical and FDA-approved on November 23, 1994.1,2

Methods: At first, the molecular structure of Bicisate was designed using GaussView software, followed by quantum
mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.

Results: Using the GaussView software, the molecular structure of interest was initially designed in this software.
Thermodynamic parameters of Bicisate have been calculated at the B3LY/6-311+G level of theory; Total Energies:
208.493 kcal/Mol, Electronic Energies: -712.1241 kcal/Mol, zero-point Energies: 0.3145 kcal/Mol, Enthalpy: 0.333
kcal/Mol, Gibbs Free Energy: 0.263 kcal/Mol, Molecular mass: 215.152 amu, HOMO: -0.23, LUMO: -0.02. The bond
length and bond angle were calculated and their effect on the molecule was investigated. Also, atomic charges, IR
spectrum, frequency and intensity, and different energies of the molecule were extracted and analyzed.
Conclusion: Research shows that Bicisate is used to measure cerebral blood flow. At first, the modeling of Bicisate’s
structure used Gaussian and Gauss View software, followed by B3LY/6-311+G method optimization. The HOMO-
LUMO gap energy has been presented as -0.21 eV. IR spectrum, vibrational frequencies, and thermodynamic
parameters such as enthalpy, entropy, and electronic and Gibbs energies of the Bicisate molecule have also been
obtained and analyzed.

Keywords: Bicisate, HOMO and LUMO, DFT, B3LYP/6-311+G
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A Quantum Mechanics Study on the Arformoterol
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1. Department of Microbiology, University of Science and Culture, Tehran, Iran.
2. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

Background: Arformoterol is a beta-2 adrenergic agonist and bronchodilator used for patients with chronic
obstructive pulmonary disease (COPD), including chronic bronchitis and emphysema. findings indicate that
arformoterol is an effective option for patients with COPD who could benefit from sustained bronchodilation
delivered through nebulization, and can be an alternative for patients who cannot use conventional inhaler devices,
including metered-dose inhalers or dry-powder devices.

Methods: At first, the molecular structure of Arformoterol was designed using GaussView software, followed by
guantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.

Results: Using the GaussView software, the molecular structure of interest was initially designed in this software.
Thermodynamic parameters of Arformoterol have been calculated at the B3LY/6-311+G level of theory; Total
Energies: 271.785 KCal/Mol, Electronic Energies: -720,621.214 kCal/Mol, zero-point Energies: -720051.215
KCal/Mol, Enthalpy: -720,609.138 Kcal/Mol, Gibbs Free Energy: 218.373 KcalMol, Specific Heat Capacity: 93.912
Cal/Mol.K, Entropy: 181.118 Cal/Mol.K, HOMO: -0.21, LUMO: -0.03. The IR spectrum, it is like a fingerprint that is
unique to each chemical species. This spectrum known for its heightened sensitivity in discerning molecular chemical
and structural traits, finds extensive applications in chemistry, biochemistry and pharmaceuticals. The most
prominent peak in this spectrum at 1525.460 signifies oscillations per second, positioned on the left side of the chart.
The value 1525.4 on the right denotes the dielectric constant.

Conclusion: Research shows that Arformoterol effectively prevents bronchoconstriction in COPD. At first, the
modeling of Arformoterol’s structure used Gaussian and Gauss View software, followed by B3LY/6-311+G method
optimization. The HOMO-LUMO gap energy has been presented as -0.18 eV. IR spectrum, vibrational frequencies
and thermodynamic parameters such as enthalpy, entropy, and electronic and Gibbs energies of the Arformoterol
molecule have also been obtained and analyzed.

Keywords: Arformoterol, HOMO and LUMO, Thermodynamic parameters, GaussView
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The Role of Circulating Nk Cells and Their Inmune Receptors
Expression of Cxcr3 and Lfal in Colorectal Cancer Patients Outcomes

Zahra Shokati Eshkiki!, Abolfazl Namazi?, Shahram Agah? , Mohsen Masoodi?, Seid Amir Pasha Tabaeian?,
Abolfazl Akbari?

1. Alimentary Tract Research Center, Clinical Sciences Research Institute, Imam Khomeini Hospital, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran.
2. Colorectal Research Center, Iran University of Medical Sciences, Tehran, Iran.

Background: Anti-tumor immune cells, including cytotoxic T lymphocytes CTL (TCD8+) and natural killer (NK) cells
and corresponding chemokine receptors, may play key roles in colorectal cancer (CRC) immunology and the patients
outcome.

Methods: Peripheral blood samples of 30 CRC patients and 30 healthy individuals were subjected to analysis of
CXCR3 and LFA1 gene expression and protein levels by g-RT-PCR and Western blotting.

Results: Our results showed that the average number of TCD8+ and NK cells in patients with colorectal cancer is not
significantly different from that in healthy controls (p>0.05). Further analysis revealed a decreased level of CXCR3
gene and protein expression in circulating TCD8+ cells of colorectal cancer patients.

Conclusion: Our findings demonstrated that the number of anti-cancer immune NK and T cells in the blood of CRC
patients did not change significantly. But, chemokine receptor CXCR3 is downregulated on the surface of TCD8+ cells
in the peripheral blood of CRC patients. In conclusion, the variations in the expression of circulating chemokine
factors, including ligands and receptors may affect immunological disease outcomes in CRC patients.

Keywords: CTL, NK cells, CXCR3, LFA1, Colorectal cancer.
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A Quantum Mechanical Investigation on Mekinist

Hossein Shirani?, Sara Alavi bejandi?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Chemical Engineering, Faculty of Engineering, University of Islamic Azad North Tehran Branch,
Tehran, Iran.

Background: Mekinist (Trametinib) is a groundbreaking medication approved by the FDA for the treatment of
advanced melanoma with BRAF V600E or V600K mutations. The approval of Mekinist represented a significant
milestone in cancer treatment, particularly for patients with BRAF-mutant melanoma, providing a targeted
therapeutic approach that disrupts oncogenic signaling and improves clinical outcomes. Given its pivotal role in
precision medicine, we aimed to explore its electronic structure through advanced quantum computing
technologies, aiming to deepen our understanding of its molecular interactions and potential avenues for further
therapeutic advancements.

Methods: The study utilized quantum mechanics (QM) calculations conducted through density functional theory
(DFT) using the GAUSSIAN 09 software. The structure of Mekinist was optimized employing gradient procedures at
the hybrid density functional B3LYP levels of theory, utilizing the 6-31G basis set. The optimization aimed to achieve
the minimum potential energy configuration and ensure the absence of negative modes, critical for the accurate
depiction of molecular properties and interactions relevant to its therapeutic mechanisms.

Results: This study conducted calculations for structural parameters like bond lengths, angles, and dihedrals, as well
as thermodynamic parameters at the B3lyp/6-31G level of theory, and provided the results. The electronic energy
of the molecule was determined to be —2667074.4 kcal/mole. Additionally, the Milliken atomic charge, spin density,
and molecular orbital energies were calculated. The HOMO was found to be -0.2 eV and the LUMO was -0.1 eV. The
dipole moment in Debye was measured as X=-4.4248, Y= 1.7851, Z= 4.6447, with a total of 6.6587.

Conclusion: Optimization of the drug was performed using the B3lyp/6-31G method. The study focused on
Mekinist's electronic characteristics. The HOMO-LUMO gap energy was determined to be 0.150 eV. This provides
insights into Mekinist's electronic behavior, which could have applications in various fields.

Keywords: Mekinist, DFT, B3lyp/6-31G, HOMO-LUMO Gap
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The Diagnostic Role of the Systemic Inflammation Index in Patients
with Breast Cancer: A Systematic Review and Meta-Analysis

Mohammad Rezazadeh?

1. Student Research Committee, Faculty of Medicine, Iran university of Medical Sciences, Tehran, Iran.

Background: Breast cancer is one of the most common forms of cancer among women worldwide, with early
detection and appropriate treatment being crucial in improving outcomes and survival rates. The systemic
inflammation index (Sll) is a relatively new biomarker that incorporates the counts of peripheral blood neutrophils,
lymphocytes, and platelets, and has been proposed as a potential indicator of systemic inflammation in cancer
patients. This systematic review and meta-analysis aimed to investigate the diagnostic role of SlI in patients with
breast cancer.

Methods: The study systematically searched PubMed, Medline, Web of Science, Cochrane Library, EMBASE and
Google Scholar to find articles on the diagnostic role of the systemic inflammation index in detecting breast cancer.
Seven trials with 1,308 participants were included in the meta-analysis, screened by title and abstract, and analyzed
using Stata 17.0 and the Quality Assessment of Diagnostic Accuracy Studies-2 tool.

Results: In 7 eligible studies, patients with breast cancer had a significantly higher Sl when compared to controls
(standard mean difference, SMD = 1.06, 95% Cl 0.73 to 1.39, p < 0.001; "2 = 95.3%, p < 0.001). The pooled area
under the curve (AUC) for diagnostic accuracy was 0.85 (95% Cl 0.82—0.88).

Conclusion: Overall, the results of this meta-analysis showed that elevated SlI levels were significantly associated
with a higher risk of breast cancer. Specifically, patients with high Sl levels had a significantly increased risk of
advanced tumor stage, lymph node metastasis, and poorer overall survival compared to those with low SII levels.
The findings of this study suggest that the systemic inflammation index may serve as a valuable biomarker for the
diagnosis and prognosis of patients with breast cancer.

Keywords: Systemic inflammation index, Breast Cancer, Diagnostic biomarker
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Uncovering Potential Fakl Inhibitors for Cancer Metastasis Through
QSAR, Pharmacophore Modeling, and Molecular Docking
Investigations

Sepideh Ebrahimi!, Forouzan Amerizadeh?, Mahsa Sani?

1. Department of Medical Biochemistry, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.

2. Department of Internal Medicine, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
3. Department of Tissue and Engineering and Applied Cell Sciences, School of Advanced Medical Sciences and
Technologies, Shiraz University of Medical Sciences, Shiraz, Iran.

Background: Focal adhesion kinase 1 (FAK1) is a pivotal non-receptor protein-tyrosine kinase crucial in cellular
signaling pathways, particularly in regulating cell adhesion and migration by interacting with integrins and
transmembrane receptors. Its dysregulation is linked to diseases, notably cancer progression and metastasis.
Targeting FAK1 holds potential as a cancer therapy due to its involvement in tumor development. This research aims
to identify Fakl inhibitors using docking techniques.

Methods: The study screened the ZINC15 and PubChem databases for compounds targeting cancer metastasis.
Pharmacophore and QSAR modeling were employed to identify FAK1 inhibitors, followed by filtering based on
Lipinski's Rule of Five and ADMET properties. The interaction of selected compounds with FAK1 was analyzed using
flexible docking technique.

Results: The top three compounds, specifically ZINC00020148995, ZINC000003964325, and ZINC000022448983,
were chosen for Molecular Dynamics (MD) research. Additionally, the potential off-target effects of these
compounds were explored using Conserved Domains Database search and molecular docking. The results from the
MD studies validated the findings from the docking experiments, indicating that all three selected compounds
exhibited stable interactions with FAK1 and showed promising inhibitory capabilities against this protein.
Conclusion: These three compounds could be viable options for treating cancer metastasis because of their
improved therapeutic attributes and minimized side effects.

Keywords: FAK1, Metastasis, Drug Discovery, QSAR, Molecular Docking
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Quantum Mechanics Investigation of the Hexaminolevulinate
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1. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.
2. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

Background: Hexaminolevulinate is a specialized imaging drug used for optical purposes. When in liquid form, it is
inserted directly into the bladder for utilization in conjunction with photodynamic blue light cystoscopy along with
regular white light cystoscopy. The U.S. Food and Drug Administration (FDA) officially approved Hexaminolevulinate
hydrochloride (sold as Cysview for Intravesical Solution by Photocure ASA) on May 28, 2010. This approval allowed
the drug to be used as an imaging agent, in partnership with the Karl Storz Photodynamic Diagnostic D-Light C (PDD)
System, for identifying non-muscle invasive papillary cancer of the bladder during cystoscopic examinations for
patients who are suspected or confirmed to have bladder lesions based on previous cystoscopy results. The
manufacturing of Hexaminolevulinate falls under the brand name Cysview® by Photocure ASA. In Europe, the same
drug is known as Hexvix®.1

Methods: At first, the molecular structure of Hexaminolevulinate was designed using GaussView software, followed
by quantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.

Results: Computational modelling of the medication Hexaminolevulinate was conducted through the utilization of
GaussView software at the B3LYP/6-311+G theoretical method, with the subsequent presentation of structural data.
The molecular structure of interest was created in GaussView software to facilitate the analysis.

Conclusion: Atomic charges, IR spectrum, frequency and intensity, and different energies of the molecule were
extracted and analyzed. The HOMO-LUMO gap energy has been calculated. The HOMO and LUMO molecular
energies are -0.21 eV and = -0.03 eV, respectively. Also, the bond length and bond angle were calculated and their
effect on the molecule was investigated. The electronic energy of the molecular structure of the drug studied in this
work is calculated at the B3LYP/6-311+G which is 1678.45 kcal/mole.

Keywords: Hexaminolevulinate, DFT, B3LYP/6-311+G, HOMO and LUMO
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A Quantum Mechanics Study on the Omaveloxolone
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1. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.
2. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

Background: Omaveloxolone (RTA-408) is a semisynthetic oleanane triterpenoid with antioxidant and anti-
inflammatory properties. Omaveloxolone acts as an activator of nuclear factor (erythroid-derived 2) like 2 (Nrf2), a
transcription factor that mitigates oxidative stress. In patients with Friedreich's ataxia, a genetic disease involving
mitochondrial dysfunction, the Nrf2 pathway is impaired, and Nrf2 activity is lower. Therefore, the use of Nrf2
activators such as Omaveloxolone represents a therapeutic advantage in this group of patients. In February 2023,
Omaveloxolone was approved by the FDA for the treatment of Friedreich's ataxia in adults and adolescents aged 16
years and older. The use of Omaveloxolone for the treatment of conditions involving mitochondrial dysfunction and
oxidative stress has also been evaluated.

Methods: At first, the molecular structure of Omaveloxolone was designed using GaussView software, followed by
guantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussi-an09 software.

Results: Using the GaussView software, the molecular structure of interest was initially designed in this software.
Thermodynamic parameters of Omaveloxolone have been calculated at the B3LY/6-311+G level of theory.
Conclusion: The bond length and bond angle were calculated and their effect on the molecule was investigated.
Also, atomic charges, IR spectrum, frequency and intensity, and different energies of the molecule were extracted
and analyzed. The HOMO-LUMO gap energy has been presented as -0.16 eV.

Keywords: Omaveloxolone, HOMO and LUMO, DFT, B3LYP/6-311+G
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Investigating the Effect of Probiotics on Oxidative Stress Biomarkers in
Rat Stroke Model

Reza Bayat!, Zahra Rezvani?, Zeinab Vahidinia?, Shokouh Rahmatipour!, Abolfazl Azami Tameh?

1. Department of Cellular and Molecular Biology, Faculty of Chemistry, University of Kashan, Kashan, Iran.
2. Anatomical Sciences Research Center, Institute for Basic Sciences, Kashan University of Medical Sciences,
Kashan, Iran.

Background: Stroke is the second leading cause of death worldwide, mainly caused by thrombosis in a part of the
brain. After a stroke, inflammatory phenomena and oxidative stress increase, which causes secondary damage in
the peripheral part of the ischemic region known as penumbra. Recent research shows that regulating the gut
microbiome reduces the negative effects of stroke in its chronic phase. Considering the important role of oxidative
stress on nerve cells, in this study, the effect of probiotics on oxidative stress markers in the chronic phase of stroke
is investigated

Methods: Three groups of 5 laboratory rats weighing 240-270 grams were selected, two of them were induced with
middle cerebral artery occlusion (MCAO) stroke model and the third group was assigned to the sham group. One of
the stroke groups was gavage with 10 9CFU / mL of probiotics for 14 days after creating the model. After 14 days,
the rats of each group were subjected to a behavioral test and infarct volume measurement, and a part of their brain
was removed to examine the biomarkers of MDA, NO and TAC. After lysing the tissues and combining with the
reagents of each test, their OD was determined with a spectrophotometer

Results: The observed results indicated the improvement of behavioral functions and the reduction of infarct volume
in the drug group compared to the control group. Also, the MDA biomarker decreased and the NO and TAC
biomarkers increased, which indicates a reduction in the effects of the oxidative stress of stroke in the chronic phase
Conclusion: Through their metabolites, by regulating NO, probiotics cause repair and angiogenesis of the damaged
part in the chronic phase, protect the brain against free radicals with their antioxidant effects, and prevent secondary
damage of peripheral cells by reducing the MDA biomarker.

Keywords: stroke, probiotics, oxidative stress, inflammation
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Electronic Properties of Filsuvez; A Quantum Mechanics Investigation
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2. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.

Background: Filsuvez is a prescription medicine used on the skin to treat wounds that may happen with dystrophic
and junctional epidermolysis bullosa (EB) in adults and children 6 months of age and older. It is not known if Filsuvez
is safe and effective in children younger than 6 months of age. Allergic reactions and skin reactions to Filsuvez may
include the following symptoms: red itchy bumps (hives), skin rash, redness, or itching. If you get any of these
symptoms, stop using Filsuvez right away and call your healthcare provider. Birch triterpenes, sold under the brand
name Filsuvez, is an extract of birch bark used as a topical medication for the treatment of epidermolysis bullosa. In
this work, we focus on the Filsuvez drug using DFT.

Methods: At first, the molecular structure of Filsuvez was designed using GaussView software, followed by quantum
mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.

Results: The research conducted detailed calculations on structural characteristics such as bond lengths, angles, and
dihedrals, along with thermodynamic parameters at the B3LY/6-311G level of theory, and presented the findings.
The electronic energy of the compound was identified as -1323.35105 kcal/mol. Furthermore, the Mulliken atomic
charge, spin density, and molecular orbital energies were determined. The highest occupied molecular orbital
(HOMO) was measured at -277.44 eV, while the lowest unoccupied molecular orbital (LUMO) was found to be -
0.6625 eV.

Conclusion: The drug was optimized using the B3LYP/6-311+G method in this research. The main emphasis was on
investigating the electronic properties of Filsuvez, particularly the disparity in energy levels between the highest
occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO). The calculated HOMO-
LUMO gap energy was found to be 16.636eV. This analysis sheds light on the electronic behavior of Filsuvez,
indicating potential implications across a range of industries.

Keywords: Keywords: Filsuvez <DFT «B3LYP/6-311+G ¢<HOMO-LUMO gap
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TRIM3 and TRIM16 As Potential Tumor Suppressors in Breast Cancer
Patients

Mohammadreza Roshanazadeh?, Maryam Adelipour?, Arash Sanaei!, Hadi Chenaneh?, Mojtaba Rashidi'

1. Cancer Research Center, Medical Basic Sciences Research Institution, Department of Clinical Biochemistry,
Faculty of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

Background: Breast cancer is the leading cause of death among women worldwide. Numerous molecules serve as
oncogenes or tumor suppressors in breast cancer. The large family of Tripartite-motif (TRIM) proteins with ~ 80
members have drawn attention for their contributions in cancer. Previous works have reported tumor suppressor
activity for TRIM3 and TRIM16 in  different cancers. This study aimed to evaluate the expression
of TRIM3 and TRIM16 in cancerous and normal breast samples and to investigate their association with different
clinical and pathological parameters.

Methods: Forty cancerous breast tissue samples along with the same number of normal adjacent tissue samples
were obtained from the Cancer Institute of Imam Khomeini hospital (Tehran, Iran). gRT-PCR was utilized to
determine the gene expression of TRIM3 and TRIM16. The normality of the collected data was assessed through
Kolmogorov—Smirnov and Shapiro—Wilk tests. The results of the experimental groups were compared using the
Kruskal-Wallis and Mann—Whitney U tests. The p-values less than 0.05 were considered significant.

Results: The expression of TRIM3 and TRIM16 genes in tumor samples were significantly reduced to 0.45 and 0.29-
fold, respectively. TRIM3 and TRIM16 gene expression were both negatively related to breast cancer invasion, as the
gene expression of both TRIM3 and TRIM16 underwent a significant reduction in lymphatic/vascular and perineural
invasive samples. TRIM3 gene expression was associated with tumor histological grade, showing a significant
reduction in stage Il compared to Stage I, which could be associated with the progression of cancer cells.
Conclusion: Based on the aforementioned results, we propose TRIM3 and TRIM16 as potential tumor suppressors
of breast cancer for further investigations.

Keywords: TRIM3, TRIM16, Breast cancer, Tumor suppressor, Invasion

219



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2399-2

TRIM14 and TRIM29 a s Potential Tumor Markers for Breast Cancer
Diagnosis
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1. Cellular and Molecular Research Center, Medical Basic Sciences Research Institution, Department of Clinical
Biochemistry, Faculty of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

Background: Various members of the Tripartite-motif protein family contribute to different types of cancer,
although the role of these factors in breast cancer is unclear. TRIM14 and TRIM29 have been reported to be
overexpressed and play oncogenic roles in specific cancers.

Methods: A total of 40 pairs of tumor tissues and adjacent normal tissues of breast cancer patients were obtained.
Relative gene expression of TRIM14 and TRIM29 were determined through quantitative reverse transcriptase
polymerase chain reaction (QRT-PCR) using specific primers.

Results: TRIM14 and TRIM29 were both overexpressed in breast tumor samples. The expression of TRIM14 was
associated with tumor size, stage, and invasiveness. Nonetheless, no association was found between TRIM14 and
the grade of the tumor. Also, TRIM29 gene expression was positively correlated with tumor size, stage, grade, and
invasiveness. No correlation was found between the expression of TRIM14 and TRIM29.

Conclusion: Based on our results, we propose TRIM14 and TRIM29 as potential tumor markers in breast cancer.

Keywords: Breast cancer, Tripartite-motif protein, Staging, Tripartite-motif Protein, Tumor grade
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Medical Sciences, Ahvaz, Iran.

Background: Diabetes is a chronic condition affecting sugar processing. 537 million diabetic people were living in
2021. Diabetic nephropathy (DN) is a common complication of diabetes. Microalbuminuria (MA) is defined as the
persistent elevation of albumin excretion (30-300 mg/day) in urine. This range is higher than that of
normoalbuminuria (<30 mg/day) but lower than that of albuminuria (<300 mg/day) and is considered the earliest
sign of diabetic DN.

Methods: Keywords “Microalbuminuria” and “Diabetes” were searched in the Pubmed database. As a result, 777
articles from the past 5 years were found, with 18 most relevant ones, ultimately 8 articles were selected as primary
sources.

Results: According to evidence, the prevalence of MA among T2DM (type 2 diabetes mellitus) is significantly high
(39.1%) and is positively correlated with various factors such as high HbAlc levels, dyslipidemia with high
triglycerides and lower HDL, and other complications like neuropathy and retinopathy. The association between MA
and age (p = 0.002), gender (p = 0.003), duration of diabetes (p = 0.001), therapy type (p = 0.03), control of diabetes,
(p = 0.001), and hypertension (p = 0.002), nutritional status (p = 0.05) was Significant. Oral hypoglycemic agents,
regimen, and being overweight raise the incidence of MA. Low hemoglobin level in anemia is a risk factor of MA.
Conclusion: Considering all interventions, the association detected between mentioned factors and MA in this
setting reaffirm the importance of early detection, excellent glycemic, and regular screening in the prevention of
diabetic nephropathy and after that, End-stage renal disease.

Keywords: Diabetes, microalbuminuria, interference
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Evaluation of Beclinl and mTOR Genes and P62 Protein Expression in
Breast Tumor Tissues of Iranian Patients

Maryam Adelipour’, Mahshid Naghashpour?, Mohammad Reza Roshanazadeh?, Hadi Chenaneh?, Asma
Mohammadi3, Pegah Pourangi®, Seyed Rouhollah Miri°, Atefeh Zahedi®, Mahmood Haghighatnezhad®*, Sahar
Golabi*
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2. Department of Nutrition, School of Medicine, Abadan University of Medical Science, Abadan, Iran.

3. Department of Biochemistry, School of Medicine, Abadan University of Medical Science, Abadan, Iran.

4. Department of Physiology, School of Medicine, Abadan University of Medical Science, Abadan, Iran.

5. Department of General Surgery, School of Medicine, Cancer Research Center, Cancer Institute, Tehran University
of Medical Sciences, Tehran, Iran.

6. Department of Public Health, School of Allied Medical Sciences, Faculty of Medical Sciences, Asadabad, Iran.

Background: Autophagy is a cellular process that plays a major role in the fate of tumor cells. Understanding the role
of autophagy in cancer therapy is a major challenge, particularly for breast cancer as the sole top cause of mortality
among women. In this study, we evaluated the gene expression of mTOR and Beclinl and the levels of p62 protein,
in breast tumors and compared them to a control condition.

Methods: To explore the role of autophagy in breast cancer, we acquired tumor biopsies from 41 new cases of breast
cancer patients. We extracted total RNA from each biopsy and used real-time PCR to quantify Beclinl and mTOR-
specific RNA expression. In addition, we evaluated the expression of the p62 protein in paraffin-embedded tumor
tissue using the immunohistochemistry technique.

Results: The data revealed an upregulation of Beclinl and a downregulation of mTOR in tumor tissues compared to
the control condition. The correlation between p62 expression and Beclin1/mTOR showed a negative and positive
correlation, respectively, confirming autophagy activation in the tumor tissues. However, there was no correlation
between autophagy markers and tumor size, grade and stage.

Conclusion: The findings revealed that autophagy activation was found in breast tumor tissues, suggesting that
autophagy can be a target for breast cancer therapy.

Keywords: Autophagy, Beclin-1, Breast cancer, mTOR, Tumor grade
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Investigating the Expression of Phosphoglycerate Mutase in
Hospitalized Patients with Covid-19 Treated with Remdesivir

Shahrzad Sharifpour Vajari!, Abdolreza Sabokrouh?, Fereshteh Atabi?

1. Department of Biochemistry and Biophysics, Faculty of Advanced Sciences and Technology, Tehran Medical
Sciences, Islamic Azad University, Tehran, Iran.

2. Department of Biochemistry, Faculty of Medicine, Tehran Medical Sciences, Islamic Azad University, Tehran,
Iran.

Background: SARS-COVID-19, by its effect on the respiratory system along with hypoxia, can cause death. The body
resists it in different ways, one way is the production of 2,3BPG by the enzymes of the Rappaport shunt in the
glycolysis pathway which plays an important role by increasing oxygen supply to tissues, although the level of gene
expression of this pathway is different in individuals with corona compared to healthy people.

Method: In this study, all studied target people were divided into three groups: healthy individuals as negative
control group, outpatient (mild) and hospitalized (severe) patients. Also, the severe patients’ group was divided into
two subgroups: severe patients with Remdesivir (REM) injection, and severe patients without REM injection. After
extracting mRNA and then cDNA by using real-time PCR, the expression levels of Phosphoglycerate Mutase (PGM)
were measured.

Results: Results of the study showed that gene expression for PGM in individuals with corona was high, also there
were significant differences between most of the studied groups.

Conclusion: In people with SARS-COVID, 2, 3 BPG was increased due to the high level of PGM and which counteracts
the hypoxia of coronavirus. It is expected that examining the expression of these genes and finding drugs in increase
the expression of PGM which led to high production of 2,3BPG in hypoxia in corona disease, can reduce the mortality
caused by hypoxia in hospitalized patients due to corona.

Keywords: Phosphoglycerate mutase, 2,3 bis-phosphoglyceratec Remdesivir
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Construction of a Eukaryotic Expression Vector Carrying the Mouse
Interleukin-21 Gene
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1. Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

2. Blood Diseases Research Center (BDRC), Iranian Comprehensive Hemophilia Care Center, Iran University of
Medical Sciences (IlUMS), Tehran, Iran.

3. Department of Hepatitis and AIDS, Pasteur Institute of Iran, Tehran, Iran.

Background: Interleukin-21 (IL-21) is an essential cytokine derived from activated CD4+ T cells and NKT cells, pivotal
in modulating immune responses. IL-21 affects numerous immune cells, including aiding the differentiation of Th17
and Tfh cells, crucial for germinal center formation and antibody production. Furthermore, IL-21 activates memory
CD8+ T cells, contributing to the immune defense against chronic viral infections and cancers. Regarding the
therapeutic potential of IL-21 and its role as a adjuvant in vaccine design, the goal of this study was to construct a
eukaryotic expression vector carrying the mouse IL-21 gene for development of a DNA-based vaccine candidate.
Methods: The mouse IL-21 gene sequence was obtained from the National Center for Biotechnology Information
(NCBI) database. The SnapGene software was used to design the construct harboring the IL-21 gene. Then, the IL-21
gene was synthesized in a pUC57 cloning vector. For construction of pVAX-1-1L21, the IL-21 gene fragment and the
pVAX-1 vector were digested with Nhel and Xhol restriction enzymes. The digested IL-21 gene fragment was then
ligated into the linearized pVAX-1 vector using T4 DNA ligase. This recombinant vector was transformed into
Escherichia coli using heat shock. Next, the PCR and restriction enzyme digestion confirmed the presence and correct
insertion of the IL-21 gene in the pVAX-1 vector. Finally, the recombinant pVAX-1-IL-21 vector was purified using a
plasmid purification kit, and its concentration were assessed using NanoDrop spectrophotometry.

Results: The recombinant pVAX-1-IL-21 vector was confirmed by PCR and digestion with Nhel and Xhol enzymes.
Indeed, a clear band of ~ 482 bp related to IL-21 gene was detected by electrophoresis on agarose gel. The
concentration of the purified recombinant DNA vector was determined to be ~280 ng/uL.

Conclusion: The recombinant pVAX-1-IL-21 construct was prepared with high purity for development of a DNA
vaccine in our future studies.

Keywords: IL-21, Eukaryotic expression vector, Cloning
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In Silico Investigation of Hydroxychloroquine Binding Pattern with
Angiotensin-Converting Enzyme 2
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1. Endocrine and Metabolism Research Center, Isfahan University of Medical Sciences, Isfahan, Iran.
2. Department of Cell and Molecular Biology, Faculty of Biological Science and Technology, University of Isfahan,
Isfahan, Iran.

Background: Hydroxychloroquine, an antimalarial drug, is often recommended for the treatment of systemic lupus
erythematosus and rheumatoid arthritis. It has also been proposed in the treatment of the coronavirus disease 2019
(COVID-19). Different mechanisms explain how this small molecule affects COVID-19 treatment. One mechanism
describes how Hydroxychloroquine interacts with Angiotensin-converting enzyme 2 (ACE2). ACE2 is a membrane
protein on the cell's surface that allows SARS-CoV-2 entry into targeted cells. Therefore, in this study, we focus on
the mechanism of Hydroxychloroquine in controlling COVID-19.

Methods: Several computational techniques, such as molecular dynamics (MD) simulation and MM-PBSA
calculation, have been employed to investigate Hydroxychloroquine's binding pattern with Angiotensin-converting
enzyme 2.

Results: Based on our results, the ACE2-Spike-Hydroxychloroquine complex had the highest binding energy at -
25.5233+0.2735 kcal.mol-1. The binding free energy for the ACE2-Spike complex was -69.2554+0.6696 kcal.mol™,
which was lower compared to ACE2-Spike-Hydroxychloroquine (about 2.7-fold). It has been shown that
Hydroxychloroquine might have an effect on the interaction between ACE2 and Spike, leading to a decrease in the
affinity of the ACE2 receptor for Spike. Other MD analyses have also confirmed that Hydroxychloroquine leads to a
decrease in affinity between the ACE2-Spike complex.

Conclusion: Based on these findings, we anticipate that Hydroxychloroquine could potentially disturb the three-
dimensional structure of the ACE2 receptor. Altering the protein's three-dimensional structure can impact the
interaction between ACE2 and the spike glycoprotein.

Keywords: Hydroxychloroquine, COVID-19, Angiotensin-converting enzyme 2
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Designing gRNAs Sequences for Crispr Gene Editing in HPV-Related
Tumors
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1. Department of Biology, School of Basic Sciences, Science and Research Branch, Islamic Azad University, Tehran,
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2. Department of Hepatitis and AIDS, Pasteur Institute of Iran, Tehran, Iran.
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Medical Sciences (IlUMS), Tehran, Iran.

Background: CRISPR/Cas9-mediated gene editing has emerged as a promising therapeutic approach for various
genetic disorders including HPV-related cervical cancer. Cas9, a widely used type of Cas protein, offers high efficiency
in genome editing but poses the risk of unintended mutations at off-target sites. These off-target effects raise
concerns about the specificity and safety of CRISPR-based therapies, necessitating precise targeting methods. This
study aims to design and validate gRNAs targeting the E5, E6, and E7 oncogenes of HPV16 to enhance the specificity
and efficiency of CRISPR/Cas9-mediated gene editing.

Methods: At first, E5, E6, E7, and p97 promoter sequences were extracted from the NCBI database. Then,
CHOPCHOP tool was used to design ~20 nucleotide gRNA sequences complementary to the target genes, considering
factors like GC content, genome position, and potential off-target sites. Next, CRISPOR tool was used to validate and
cross-reference gRNA candidates from CHOPCHOP, providing specificity scores and off-target site locations. Finally,
Cas-OFFinder Tool was employed to identify potential off-target sites using a novel search algorithm.

Results: The top gRNA candidates for each oncogene (E5, E6 and E7) were selected based on efficiency, specificity,
and off-target analysis using CHOPCHOP, CRISPOR and OFFinder tools.

Conclusion: This study successfully designed specific and efficient gRNAs targeting HPV16 E5, E6, and E7 oncogenes,
validated through multiple in silico tools.

Keywords: Keywords: CRISPR/Cas9, gRNA, HPV16, E5, E6, E7

226



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2446-1

Molecular Docking of Cannabinoids with Type-A y-aminobutyric
(GABA\) receptors Subunit Alpha

Mahya Damali Amiri?

1. Department of Biochemistry, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran.

Background: GABA type A receptors are members of the large pentameric ligand gated ion channel. There are
numerous subunit isoforms for the GABAA receptors, which determine the receptors agonist affinity, chance of
opening and other features. However, the majority of GABAA receptors are composed of two a subunits, two B
subunits, and one y subunit. Cannabinol (CBN) and cannabidiol (CBD) are well known components in the cannabis
plant. The primary emphasis of our research was to elucidate the interactions and effects associated with GABAA
receptor subunit a and cannabinoids ligands, which encompass a wide range of interactions and have significant
implications for drug design.

Methods: Molecular docking was performed using AutoDock 4.2 tool to assess the binding affinity of the ligand CBD
and CBN with the GABAA receptor subunit a.

Results: The research compared CBD and CBN in their binding affinity. It indicated that both CBD and CBN have the
potential to form complexes with the GABAA receptor subunit a. The binding free energy for CBN was -4.87 kcal/mol,
which was more negative than that for CBD (-4.27 kcal/mol), suggesting stronger binding for CBN. Additionally, the
inhibitory constant (Ki) for CBN was smaller than that for CBD, indicating that CBN possesses greater inhibitory
potential. Consequently, CBN, with its more negative binding free energy and smaller Ki, is deemed a more suitable
ligand for the GABAA receptor subunit a.

Conclusion: Study of noncovalent interactions between macromolecules, particularly the interaction between
ligands and receptors, plays an important role in understanding biological processes. This study determined the
significance of GABAA receptors modulation by cannabinoids compounds. Finding the different affinity between
cannabinoids through molecular docking, advances our knowledge of these interactions and future investigations
into the therapeutic potential of cannabinoids targeting the GABAA receptors.

Keywords: GABA, Molecular Docking, Cannabinoids, CBN
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Comprehensive Meta-Analysis of Key Genes and Pathways in Breast
Cancer Metastasis to Brain and Lung

Sahel Sarabandi', Sadra Samavarchi Tehrani?

1. Department of Clinical Biochemistry, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran.
2. Endocrine Research Center, Institute of Endocrinology and Metabolism, Iran University of Medical Sciences,
Tehran, Iran.

Background: Breast cancer metastasis to the brain and lungs significantly worsens patient outcomes. Understanding
the genetic and molecular mechanisms behind this process is essential for creating targeted treatments. This study
conducts a meta-analysis to identify critical genes and pathways involved in breast cancer metastasis.

Methods: Gene expression datasets GSE83132, GSE66495, and GSE12237 were obtained from the Gene Expression
Omnibus (GEO). Data preprocessing included normalization with the Robust Multi-array Average (RMA) method and
excluding low-expression genes. Differential expression analysis was done using the limma package, with adjusted
p-values (FDR < 0.05) and a fold change threshold of |log2(fold change)| > 1. Gene Ontology (GO) term enrichment
and pathway analysis were performed using DAVID, KEGG, and Reactome databases. Protein-protein interaction
(PPI) networks were built using STRING and visualized in Cytoscape. Fisher’s method was used to combine p-values
from multiple datasets.

Results: The meta-analysis revealed many differentially expressed genes (DEGs) related to breast cancer metastasis.
Significant upregulated genes included CXCL8, CCL20, and GPSM3, while downregulated genes included ADCY9 and
GAL. GO enrichment analysis identified vital biological processes such as cell adhesion (p=8.64E-05), nucleosome
assembly (p=1.43E-04), and immune response. Pathway analysis emphasized crucial pathways like extracellular
matrix (ECM) organization and signal transduction. Network analysis highlighted key regulatory modules with genes
like KDM6A, PBX1, LEF1, and ETV1, suggesting their roles in transcriptional regulation and epithelial-mesenchymal
transition (EMT). Regulatory nodes like LEF1, KLF9, and NCOR2 showed high interaction degrees, highlighting their
central roles in metastasis.

Conclusion: This meta-analysis outlines the genetic landscape of breast cancer metastasis to the brain and lungs,
identifying critical DEGs and enriched pathways. The findings stress the importance of cell adhesion, ECM
organization, and immune response in metastasis. These insights could help develop targeted therapies to prevent
metastatic progression. Further validation in clinical samples is needed to confirm these targets' therapeutic
potential.

Keywords: Meta-Analysis, Breast Cancer, Key Genes, Metastasis
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Analysis of Overexpressed Genes in Stromal Fibroblasts from Breast
Cancer Patients Using in Silico Methods
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1. Department of Genetics, Faculty of Biological Sciences and Technology, Shahid Ashrafi Esfahani University,
Isfahan, Iran.

2. Department of Biology, Faculty of Basic Sciences, Nourdanesh Institute of Higher Education, Meymeh, Isfahan,
Iran.

Background: Among cancer-related diseases in women worldwide, breast cancer is the second leading cause of
death. Defective gene function in various tumors due to genetic and epigenetic changes has been demonstrated in
different cell types. Fibroblast cells play multifunctional roles in initiating and promoting breast cancer. Considering
the importance of identifying gene expression changes for therapeutic purposes and biomarkers, this study analyzes
overexpressed genes in stromal fibroblasts from breast cancer patients.

Methods: This study was done via an in silico approach. The Gene Expression Omnibus (GEO) database was utilized
to extract the suitable microarray profile of breast carcinomas in stromal fibroblasts. The differentially expressed
genes (DEGs) were analyzed with GEO2R based on p-value < 0.05 and log2 (FC) value > 1, between the normal
stromal fibroblasts and carcinoma-associated stromal fibroblasts. Protein-protein interactions (PPls) were
constructed via STRING online tool and Cytoscape software. Finally, after further analysis based on node score of
PPIs, 10 key genes were identified.

Results: The microarray dataset of GSE20086 (platform: GPL570, samples: 12 stromal fibroblasts from breast cancer
patients) was selected. With GEO2R analysis, 163 overexpressed genes were detected. After deleting the
disconnected nods by Cytoscape software, 53 nods, and 86 edges remained in the protein-protein interaction
network. The, 10 key genes based on the score respectively include: C3, SERPING1, CLU, C1R, CFB, MASP1, THBD,
IGF1, CFD, and PSG3.

Conclusion: Using an in silico approach, we identified ten hub genes that may serve as potential biomarkers for
breast cancer in stromal fibroblasts. Nonetheless, additional research that confirms findings based on in vitro and in
vivo models can enhance this study.

Keywords: Biomarker, In silico, Overexpressed genes, Breast cancer, Stromal fibroblasts
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$100a12/tlr4 Is Essential for the Inflammatory Response in Peripheral
Blood Mononuclear Cells of Patients with Severe Coronary Artery
Stenosis, Suggesting Its Use as a Potential Diagnostic Marker
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2. Department of Clinical Biochemistry, School of Medicine, Hamadan University of Medical Sciences, Hamadan,
Iran.

Background: Coronary artery disease (CAD) is a leading cardiovascular condition worldwide, causing significant
mortality in both developed and developing countries. The disease may result from disruptions in cellular and
molecular processes in peripheral blood mononuclear cells (PBMCs). This study aimed to examine changes in the
expression of SI00A12 and TLR-4 in PBMCs of individuals with significant coronary stenosis, as well as serum levels
of S100A12, IL-6, and hs-CRP.

Methods: After comprehensive clinical and anthropometric evaluations, 120 individuals were categorized into two
groups: 70 CAD patients (with 250% coronary artery stenosis) and 50 control subjects (with <30% coronary artery
stenosis). Fasting serum glucose (FSG), lipid profile, and calcium levels were measured. Real-time PCR was used to
analyze the gene expression of S100A12, TLR-4, and AGER, while serum levels of S100A12, IL-6, and hs-CRP were
quantified using ELISA.

Results: The CAD group showed increased gene expression of TLR4, S100A12, and AGER in PBMCs compared to the
control group (p<0.05). Furthermore, serum levels of S100A12, hs-CRP, and IL-6 were elevated in the CAD group
relative to the controls (p<0.05).

Conclusion: The findings support that the gene expression of TLR-4, S100A12, and AGER is elevated in PBMCs of CAD
patients, alongside increased serum levels of S100A12, hs-CRP, and IL-6. These markers may serve as potential
diagnostic indicators for CAD, either complementing or replacing current markers.

Keywords: Coronary Artery Stenosis, Peripheral Blood Mononuclear Cell, SI00A12 Protein, Toll-Like Receptor 4
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The Emerging Role of Heat Shock Proteins as Biomarkers for
Gastrointestinal. A Review

Setayesh Jabbari', Hossein Javid?
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Background: Heat shock proteins HSPs are involved in processes, such as protein folding, the passage of peptides,
and antigen processing under physiological and stress conditions and they are overexpressed in many malignancies
and are considered biomarkers and therapeutic targets for gastrointestinal cancers. Gastrointestinal cancers are the
most commonly diagnosed cancers and are the leading cause of cancer-related deaths in men and women
worldwide. Pancreatic cancer, hepatocellular carcinoma, and gallbladder carcinoma are the main malignancies of
GICs. Prognostic and predictive factors that guide clinical decision-making are essential for cancer patients.
Methods: The research used the keywords immunotherapy, Gastrointestinal cancer, HSP, and cancer prognosis in
databases including Google Scholar, PubMed, and Science Direct. According to the articles' period and English
language, the articles were selected and the information from at least 10 articles was extracted.

Results: HSP expression significantly increases in tumoral sections compared to non-tumoral sections. HSPs are
involved in tumor cell proliferation, invasion, and metastasis. HSP27, involved in the prognosis of osteosarcoma and
gastric carcinoma. HSPs prevent acinar cell damage in pancreatitis. Inhibition of HSPs causes apoptotic cell death in
cancer cells. HSP27 is associated with tumors in the stomach. High expression levels of HSP90 have been observed
in intestinal tumors, and the overexpression level of HSP27 and 90HSP was associated with a decreased survival rate
in patients with gastrointestinal cancers. The HSP90 inhibitor NVP-AUY922 may improve the outcome of colorectal
cancer.

Conclusion: Our Studies shown that HSP levels are increased in many gastrointestinal cancers, therefore, patients
may benefit from their inhibition. These results show an urgent need for more studies in the field of the precise role
and importance of HSPs in Gastrointestinal cancers for use as effective targets for new therapeutic strategies.

Keywords: Gastrointestinal cancer, HSP, Immunotherapy, cancer prognosis
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Investigating the Effect of Probiotics on Metalloproteinase 9 Enzyme
in the Chronic Phase of Stroke in Rats
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Background: Stroke is an important cause of death worldwide. After stroke, inflammatory factors such as
metalloproteinase 9 (MMP9) are secreted from immune cells. MMP9 is an enzyme that is important in the recovery
of damaged tissue in the chronic phase of stroke. Probiotics are microorganisms that can be effective in the recovery
of symptoms after a stroke by reducing inflammation. In this study, the effect of probiotics on MMP9 in the chronic
phase of stroke is investigated.

Methods: In this research, 3 groups of 5 Wistar rats were selected. Stroke was induced in two groups by middle
cerebral artery occlusion (MCAO) and the other group was considered as sham group. One of the ischemic groups
was gavage with daily probiotic supplement of 10 9 CFU / mL for 14 days after stroke induction. After the behavioral
test and measurement of the infarct volume, the activity of MMP9 enzyme in blood serum was checked by
zymography technique. Zymography is a technique based on SDS PAGE that examines the activity of specific enzymes
Results: The behavioral performance of the animals and the brain infarct size in the drug group were better and
more suitable than the drug-free group. In the zymography gel, the bands related to each group were analyzed by
image J software. The results showed that probiotics increased MMP9 activity in the chronic phase of stroke during
14 days. The drug group had a thicker MMP9 band than the other groups, which indicates more activity of the
enzyme in this group.

Conclusion: Probiotics reduce peripheral inflammation in stroke by inhibiting inflammatory cytokines. Also, by
regulating the activity of MMP9 and other restorative factors in the chronic phase of stroke, they cause angiogenesis,
repair of damaged tissue, and migration of nerve progenitor cells in this area.

Keywords: Stroke, Probiotic, Inflammation, Metalloproteinase 9
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In Silico Approach for Evaluating Potential Effectiveness and
Mechanism of Action of Plant Extracts
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Background: Since ancient times, plants have been used for medicine, and several commercially important drugs
come from plants. The traditional approach towards discovery of plant-based drugs involves significant amount of
time and expenditure. These labor-intensive approaches have struggled to keep pace with the rapid development
of high-throughput technologies. In silico methodologies may provide quicker and potentially more cost-effective
leads for finding plant-based medicines.

Methods: There are different approaches to identify the role and mechanism of plant extract compounds. In this
case crystal structure of target protein should be downloaded from Protein Data Bank and then it should be prepared
using YASARA software. The structure of chemical compounds of extract should be retrieved from the PubChem
database. To investigate the interactions between target protein and phytochemicals, a molecular docking study
should be performed using the different software such as PyRx, AutoDock4, AutoDock Vina and etc. The binding
interactions could be analyzed using Discovery Studio, ChimeraX, Molegro or Pymol software. Last, Molecular
dynamics simulations can be carried out using Gromacs software and the AMBER force field.

Results: Molecular docking is used to explore the binding interaction and find lead compounds with a greater affinity
for protein. It can be visualized using Discovery Studio and other graphical software and show interactions between
ligands and protein. The best scored compounds then should be selected for molecular dynamics to analyze their
stability and identify potential inhibitors in a time-dependent manner for Five parameters, including the root mean
square deviation (RMSD), radius of gyration (Rg), solvent-accessible surface area (SASA), hydrogen bonds and
MMPBSA binding free energy.

Conclusion: Using an in-silico approach, we can gain lots of molecular information about the cellular mechanism of
action of chemical compounds. This can significantly lead to a cost effective, quick and reliable approach to find and
design plant-based remedies.

Keywords: plant extract, bioinformatics, molecular docking, molecular dynamics, in silico study
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Beyond Temozolomide: Targeting Autophagy for Glioblastoma
Treatment
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Background: To investigate the effectiveness of combining Temozolomide (TMZ) and CPUKO2 in overcoming TMZ
resistance in Glioblastoma (GBM) using U87 cells as a model.

Methods: U87 cells were exposed to varying concentrations of TMZ and CPUKO?2. Cell viability was assessed via MTT
assay. Quantitative real-time PCR was used to analyze gene expression of Beclin-1, P62, LC3, and XBP-1s.
Results: TMZ and CPUKO02 treatments were found to kill cancer cells and activate cellular processes involved in
recycling damaged cellular material. This suggests that the combination therapy may be effective in eliminating
cancer cells.

Conclusion: TMZ and CPUKO2 treatment appears to inhibit autophagic flux (indicated by p62 and LC3IIf levels). The
observed increase in XBP-1s expression might contribute to TMZ sensitization. This combination therapy holds
promise for TMZ-resistant cancers, but further research is warranted.

Keywords: CPUK02, TMZ, Autophagy, Glioblastoma, UPR
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The Role of Immunomodulatory Metabolite Itaconate on Glial Cell
Line-Derived Neurotrophic Factor (gdnf) Levels in Neuroinflammatory
Disorders
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Background: Neurodegenerative diseases triggered by acute or chronic inflammation. Neuroinflammation is
recognized as an innate immune response, in which the astrocyte/glial cells and inflammatory mediators are
activated. It is a key process that helps protect the brain from pathogens and inflammation yields pathological states.
Neurotrophic factors (NTFs) are a family of proteins that expressed and modulated during inflammation, in presence
of bacterial LPS, and inflammatory cytokines. Present study focused on produced Glial cell-line derived neurotrophic
factor (GDNF), one of the NTFs from activated microglia/astrocyte cells. Its neurotrophic effects against the neuronal
atrophy against the neuronal atrophy was assayed that can lead to a repair of CNS injuries.

Itaconate, as an immunomodulatory and anti-inflammatory metabolite through tricarboxylic acid cycle by IRG1/CAD
has recently been found to have anti-inflammatory property in activated astrocytes could suppresses
neuroinflammation and modulates the CNS immune response, however its precise mechanism of action remains
poorly understood.

Methods: Primary astrocyte cells exposed to LPS to stimulate the inflammation. The effect of itaconate (75, 150 and
300 uM for 24 h) on the viability of LPS exposed astrocyte cells were evaluated by sulphorhodamine B assay.
Different concentrations of itaconate effect on the expression levels of GDNF were evaluated using ELISA and real-
time PCR methods.

Results: The obtained results showed that itaconate restored the reduced mRNA and protein levels of GDNF in LPS-
treated astrocyte cells dose-dependently and suppressed the LPS- induced astrocytes cell death.

Conclusion: Collectively, these results indicate the neuroprotective role of itaconate by regulation of GDNF
expression. The understanding of the properties of itaconate, GDNF and other trophic factors states could provide
opportunities to investigate their functions and improve the strategy of treatment models.

Keywords: Neurodegenerative diseases, Neuroinflammation, Itaconate, Neurotrophic factors, Glial cell-line derived
neurotrophic factor (GDNF)
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Performance of Capecitabine in Novel Combination Therapies in
Colorectal Cancer

Fahima Danesh Pouya?, Yousef Rasmi?, Yusuf Tutar?

1. Department of Biochemistry, School of Medicine, Urmia University of Medical Sciences, Urmia, Iran.

2. Cellular and Molecular Research Center, Urmia University of Medical Sciences, Urmia, Iran.

3. Division of Biochemistry, Department of Basic Pharmaceutical Sciences, Hamidiye Faculty of Pharmacy,
University of Health Sciences, Istanbul, Turkey.

Background: Colorectal cancer is one of the most common cancers, and no definitive cure has ever been found.

In term of immunotherapy and combination therapies, Capecitabine as a standard chemotherapy regimens is
important. Capecitabine, with other chemotherapeutic agents (irinotecan, oxaliplatin, perifosine, 17-allylamino-17-
demethoxygeldanamycin, aspirin, celecoxib, statins, quinacrine, inositol hexaphosphate and inositol,
cystine/theanine, curcumin, and isorhamnetin), and antibodies plays an important role in the inhibition of some
signaling pathways, reducing tumor growth and side effects of capecitabine. However, proton pump inhibitors, are
negatively related to capecitabine; therefore, the purpose of this work is to review and discuss the performance of
capecitabine combination therapies in colorectal cancer.

Methods: “Colorectal cancer " and " capecitabine " were selected as primary terms in three popular search engines
in medical sciences including PubMed, Science Direct and Google scholar databases.

Results: Combination of capecitabine with afford mentioned drugs could have an enhanced inhibitory effect on
tumor growth or reduce the side effects of capecitabine.

Perifosine as an inhibitor of AKT, NF-kB, and JNK pathways could increase the effectiveness of capecitabine. 17-AAG
in combination therapy enhanced the antitumor effects of capecitabine; aspirin increased OS; celecoxib was found
to be effective in preventing Hand-foot syndrome. Statins with capecitabine showed the apoptosis, anti-
angiogenesis effects. Quinacrine induced the p53 gene expression. Curcumin increased the sensitivity of tumor cells
to capecitabine and isorhamnetin arrested the cycle cell. In the second-line treatment, combination of capecitabine
and bevacizumab could inhibite the progression of the disease for a short time. Proton-pump inhibitors prevented
optimal absorption of capecitabine and reduced its effect.

Conclusion: It can be claimed that the mutations and drug resistance that cause colorectal cancer can play a principal
role in determining the type of treatment, and capecitabine with different combination therapies can be treatment
strategy to prevent the progression of the disease.

Keywords: Colorectal cancer, capecitabine, combination therapy
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Systematic Review of Colorectal Cancer Induction Methods in C57bl/6
Mice: Comparative Analysis With Emphasis on Orthotopic
Transplantation Techniques

Arshiya Mesbah Mousavi'

1. Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran

Background: Colorectal cancer (CRC) is a leading cause of cancer-related morbidity and mortality, and the C57BL/6
mouse strain is a crucial model for CRC research due to its genetic characteristics and experimental utility. Various
methods for CRC induction in C57BL/6 mice include chemical carcinogenesis, genetic modifications, and orthotopic
transplantation. A thorough comparison of these methods is essential for selecting the most appropriate model for
CRC studies and therapeutic testing.

Methods: We systematically reviewed the literature by searching PubMed, Scopus, and NCBI databases for studies
published up to January 2024. Studies were selected based on their use of C57BL/6 mice for CRC induction and their
detailed descriptions of methodologies, including chemical carcinogenesis with azoxymethane (AOM) and dextran
sulfate sodium (DSS), genetic models such as ApcMin/ and Trp53 knockout, and the orthotopic transplantation of
CRC cells. We assessed these methods for tumor incidence, growth characteristics, and relevance to human CRC.
Results: Out of 34 reviewed studies, the AOM/DSS model was identified as the most commonly used chemical
carcinogenesis method, demonstrating high efficacy in inducing CRC with consistent and reproducible tumor
formation. Genetic models like ApcMin/+ and Trp53 knockout were also effective but showed variability in
tumorigenesis. The orthotopic transplantation method, which involves implanting CRC cells into the cecum, was
particularly noted for replicating the natural CRC progression and metastatic processes, providing a more accurate
model for studying tumor biology and testing treatments.

Conclusion: The AOM/DSS model remains a standard approach for CRC induction in C57BL/6 mice due to its
effectiveness and reliability. The orthotopic transplantation method offers a superior model for studying CRC
progression and metastasis, making it a valuable tool for advanced CRC research. Future studies should optimize
these methods and explore novel techniques for improved CRC modeling.

Keywords: colorectal cancer, C57BL/6 mice, CRC induction methods
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Caloric Restriction and Quercetin as an Anti-Oxidant and Anti-
Inflammatory Therapeutic Potential: Involvement of Heme
Oxygenase-1 and Thioredoxin

Nima Mahdaii Nasirmahalleh?!, Mina Hemmati?, Fereshteh Ghorbani*

1. Student Research Committee, Department of Medical Biochemistry, School of Medicine, Zanjan University of
Medical Sciences, Zanjan, Iran.
2. Department of Clinical Biochemistry, School of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran.

Background: Increase the levels of free radicals, inflammatory factors, and oxidative stress are commonly associated
with aging and known to contribute in the aging process significantly. This research aimed to investigate the
effectiveness of caloric restriction (CR) and quercetin (QUER) in reducing the impact of oxidative stress and
inflammation linked to aging. The study aimed to examine how CR and QUER might counteract the negative effects
of free radicals and inflammatory factors, providing new perspectives on potential approaches to support healthy
aging.

Methods: The study was included two age groups of male Wistar rats (8 and 20 weeks old) which were further
divided into groups receiving normal diet (ND), ND with QUER (15 mg Kg-1, IP), ND with CR, and ND with both QUER
and CR.

Results: Higher levels of Tumor Necrosis Factor-alpha (TNF-a) was observed in 20-week-old rats in comparison to 8-
week-old rats, and the introduction of QUER and CR over 4 weeks, effectively normalized this expression. The
presence of heme oxygenase-1 (HO-1) and thioredoxin (TXN) genes were similarly influenced by CR and QUER, with
CR alone or in conjunction with QUER notably enhancing the expression of TXN and HO-1 genes. Furthermore, the
expression of the thioredoxin-interacting protein (TXNIP) gene was significantly decreased by CR alone or in
combination with QUER.

Conclusion: QUER and CR collaboratively mitigated the negative effects of aging by modulating antioxidant signaling
pathways, suggesting that this combination could serve as a complementary therapeutic strategy for addressing
aging and age-related conditions.

Keywords: heme oxygenase-1, calorie restriction, thioredoxin, quercetin,
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Evaluation of Mesenchymal Stem Cells Derived from Different Tissues
therapy on Burn Wound of Diabetic Rats

Navid Hosseini Mansoub?, Azin Azari?

1. Department of Medical Biochemistry, Faculty of Medicine, Ege University, lzmir, Turkey.
2. Department of Natural Resources, Science and Research Branch, Islamic Azad University, Tehran, Iran.

Background: Diabetes mellitus (DM) as a chronic metabolic disease is one of the major contributors to chronic
wound healing problems, and amputations particularly related to diabetic microvascular complications. Diabetic
patients with burn wounds are at high risk to develop major complications, including infection and amputation.
Hence, in order to reducing the duration of hospitalization and providing the rapid wound healing in diabetic
patients, applying the experimental diabetic models and investigating the effect of modern regenerative medicine
treatment protocols on burn models is necessary. Also studies indicated MSCs therapy as a potential treatment
option for wound healing problems.

Methods: In this study, rat adipose tissues and bone marrow were excised, and isolated MSCs were amplified in cell
culture and transferred to the burn areas in STZ-diabetic rats, in which thermal burn model created. Wound areas
were measured and biopsy samples were excised from the wound areas of all diabetic rats to analyze gene
expression levels of wound healing markers by qPCR. The markers include VEGF, PDGF, bFGF, EGF, Keratinocyte
growth factor (KGF) and TGF-B which are known to be directly involved in wound healing mechanism were analized.
Results: The effect of cell therapy on secondary burn wound healing was assessed by RT-PCR and
immunohistochemistry datas of early and late wound healing markers in biopsy samples excised from the back of
cell-treated/untreated rats on 3rd, 7th, 14th and 21th days after treatment.

Conclusion: We demonstrated that applying MSCs derived from different tissues has a greater potential for
treatment of diabetic burn wounds.

Keywords: wound healing, burn wound, mesenchimal stem cell, diabetes, rats

239



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2369-1

Claudin-4 and Human Esophageal Cancer Tissue: A Systematic Review

Mahsa Mahdizadeh?, Seyyed Mehdi Jafari', Zahra Arab-Bafrani

1. Metabolic Disorders Research Center, Golestan University of Medical Sciences, Gorgan, Iran.

Background: Esophageal cancer is one of the most common cancers worldwide. Given that this disease is usually
diagnosed in advanced stages, its treatment is challenging and the survival rate of patients is relatively low. In this
systematic review, we examine the changes of claudin-4 (CLDN-4) and the factors affecting amount of changing on
esophageal cancer cells and cell lines.

Methods: Scopus, PubMed, and Web of Science databases were searched for articles that investigated the CLDN-4
gene and protein expression in esophageal cancer cells of patients or esophageal cancer cell line. Barrett's
esophagus, Gastroesophageal adenocarcinoma, Gastrointestinal cancer, Methylation of the CLDN-4 gene or its
promoter, Microarray data analysis, Other claudin family genes, Review articles, Articles that did not have relevant
and extractable information, Animal studies, non-English language studies were excluded from this systematic
review. 202 manuscripts were obtained in the beginning, after screening and applying the inclusion and exclusion
criteria, 6 studies remained.

Results: A total of 6 studies including 596 patients and 7 cell lines related to esophageal tissue were included in this
systematic review. The studies were related to Japan, South Korea, China, and Finland. In these studies, the level of
CLDN-4 in cancer samples related to esophageal cancer and their location in esophageal tissue cells have been
examined.

Conclusion: The changed level of CLDN-4 in esophageal tissue with cancer could alter the tight junctions state that
leads to change of barrier function. However, considering the conflicting results in the reports, more studies are
needed to accurately interpret the role of CLDN-4 in esophageal cancer.

Keywords: CLDN-4, Esophageal adenocarcinoma, Esophageal squamous cell carcinoma
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Biochemical Parameters in Diet-Induced Hypercholesterolemia Rat
Model

Fariba Sakhaei', Abbasali Palizban?, Yaser E Milasi®

1. Department of Clinical Biochemistry, School of Pharmacy and Pharmaceutical Sciences, Isfahan Pharmaceutical
Sciences Research Centre, Isfahan University of Medical Sciences, Isfahan, Iran.

Background: Hypercholesterolemia, characterized by increasing the levels of LDL -c as a significant risk factor for
atherosclerosis, a leading cause of cardiovascular disease. Despite the numerous attempts at treatment and
management of this issue, the outcomes have not been satisfactory. consequently, it is essential to develop
innovative therapeutic approaches and initially evaluate them in the animal phase. Diet-induced
hypercholesterolemia models in animals offer several benefits for studying of atherosclerosis, The aim of current
study was to establish a diet-induced rat model of hypercholesterolemia, in order to achieve a unified model in term
of both duration and composition, which is appropriate for subsequent study of atherogenic dyslipidemia.
Methods: 12 male Wistar rats were divided into 2 groups (n=6): normal and hypercholesterolemic. Following
weighing, they were given a normal and high-fat diet for 90 days. Then, lipid profile, liver enzymes and hs-CRP levels
were evaluated in both groups.

Results: Weight measurements taken at the beginning and end of the experiment revealed that the hyper group
were gradually losing weight. In comparison to the Normal group, the hypercholesterolemic group demonstrated a
considerable increase in LDL-C (p<0.05) and TG (p<0.01) and significant decrease in HDL-C (p<0.001). Furthermore,
the hypercholesterolemic group exhibited a significant increase in liver enzymes activity (p<0.05) and hs-CRP
(p<0.05) levels compared to the normal group.

Conclusion: This study has revealed that hypercholesterolemia could be induced using high-fat diet containing
accurate amount of sheep fat and soybean oil. Also, Liver enzyme malfunction and inflammation may be related to
hypercholesterolemia.

Keywords: Hypercholesterolemia, Rat model, Lipid profile, Diet
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IV Vitro and in Silico Studies of Some Triazole Derivatives Against
Mushroom Tyrosinase

Marzieh Kazazi!, Atiyeh Mahdavi

1. Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran.

Background: Melanoma and hyperpigmentation are conditions that have adverse effect on health and appearance
and some people especially women suffer from this disease. These skin disorders occur as result of tyrosinase
activity increase for melanin formation. Therefore, discovering safe, potent and with low side effect inhibitors have
drawn considerable attention.

Methods: Molecular docking was carried out by using AutoDock 4.2. Inhibition assay and copper chelation studies
were done, using the aforementioned protocols.

Results: Molecular docking was conducted in order to identify the type of interactions, binding position, and
compute the binding free energy. The findings of this study showed that L5 has the least amount of binding free
energy, and all compounds attach to important residues without binding to the enzyme's active site. According to in
vitro studies, L4 and L5 show the greatest inhibition percentage, 43% at 80uM and 60% at 100uM, respectively,
compared to other ligands. The outcome of copper chelation studies validates the findings of molecular docking.
The spectrum of compounds remains consistent when exposed to different concentration of CuSO4.5H20. It
indicated that all of them were unable to attach to the active site and chelate the copper ions of tyrosinase.
Conclusion: In general, L4 and L5 have good inhibitory activity. Molecular docking and copper chelation studies
demonstrated that these ligands possess the ability to inhibit the tyrosinase by binding to the allosteric site of it.
Thus, L4 and L5 are known as moderate tyrosinase inhibitors to utilize them in different industries.

Keywords: Tyrosinase, Inhibitor, Triazole, Copper chelation studies, Molecular docking
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Study of the Gene Network Related To Beta-Arrestin 2 in Vsmcs After
the Treatment With Metformin in High Glucose Conditions

Masoomeh Bakhshandeh?, Mohammad Najafil, Payam Mohammadi!, Najmeh Parvaz?

1. Department of Clinical Biochemistry, Faculty of Medicine, Iran University of Medical Sciences, Tehran, Iran.

Background: Metformin (Met) is known to reduce blood sugar levels. Based on gene network studies and prediction,
B-arrestin 2 (BARR2) gene and protein expression levels were evaluated in vascular smooth muscle cells (VSMCs)
treated with Met in high glucose conditions.

Methods: Human VSMCs were cultured in Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12 (DMEM-F12)
medium (containing FBS 10%, Glucose and Pen/Strep 1%), and treated with different values of Met (1 mM, 5 mM,
and 7 mM) in 24-and 48-h periods. The BARR2 gene and protein expression levels were identified with RT-gPCR and
western blotting techniques, respectively. The signaling axes were predicted from a gene network made using
Cytoscape software and annotated with Gene Ontology.

Results: Many BARR2-related signaling axes were found in the gene network. The BARR2 gene expression levels
were reduced in VSMCs treated with Met (5 mM, and 7 mM) after 24-and 48-h periods (p < 0.001). Furthermore,
the similar results were estimated on the BARR2 protein expression levels in VSMCs treated with Met after 24-and
48-h periods (p < 0.05).

Conclusion: Our obtained gene network suggested Met might affect some BARR2- related cellular signaling axes.
Met suppressed the BARR2 protein and gene expression levels in the VSMCs. Through BARR2 down regulating, Met
may modulate the behavior and function of VSMCs, potentially contributing to its cardioprotective effects.

Keywords: BARR2, high-glucose, metformin, VSMC
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A Computational Study on Hydroxychloroquine Binding Pattern With
Angiotensin-Converting Enzyme 2

Farzaneh jafary!, Mohamad Reza Ganjalikhany?, Mansour Siavash?
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2. Department of Cell and Molecular Biology, Faculty of Biological Science and Technology, University of Isfahan,
Isfahan, Iran.

Background: Hydroxychloroquine, as an antimalarial drug, is often recommended for the treatment of systemic
lupus erythematosus and rheumatoid arthritis. It has also been proposed in the treatment of the coronavirus disease
2019 (COVID-19). Different mechanisms explain how this small molecule affects COVID-19 treatment. One
mechanism describes how Hydroxychloroquine interacts with Angiotensin-converting enzyme 2 (ACE2). ACE2 is a
membrane protein on the cell's surface that allows SARS-CoV-2 entry into targeted cells. Therefore, in this study, we
focused on the mechanism of Hydroxychloroquine in controlling COVID-19.

Methods: Several computational techniques, such as molecular dynamics (MD) simulation and MM-PBSA
calculation, have been employed to investigate the Hydroxychloroquine's binding pattern with Angiotensin-
converting enzyme 2.

Results: Based on our results, the ACE2-Spike-Hydroxychloroquine complex had the highest binding energy at -
25.5233+0.2735 kcal.mol-1. The binding free energy for the ACE2-Spike complex was -69.2554+0.6696 kcal.mol-1,
which was lower compared to ACE2-Spike-Hydroxychloroquine (about 2.7 fold). It has been shown that
Hydroxychloroquine might have an effect on the interaction between ACE2 and Spike, leading to a decrease in the
affinity of the ACE2 receptor for Spike. Other MD analyses have also confirmed that Hydroxychloroquine could
decrease the affinity between the ACE2-Spike complex.

Conclusion: Based on these findings, we anticipate that Hydroxychloroquine could potentially disturb the three-
dimensional structure of the ACE2 receptor. Altering the protein's three-dimensional structure can impact the
interaction between ACE2 and the spike glycoprotein.

Keywords: Hydroxychloroquine, COVID-19, Angiotensin-converting enzyme 2
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Deciphering the Role of Dysregulated Mirnas in Breast Cancer:
Targeting the PI3K/AKT Pathway for Potential Therapeutic Advances

Sepideh Ebrahimi!, Maryam Esmaeili?, Pouria Abidi3, Forouzan Amerizadeh*

1. Department of Medical Biochemistry, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran.

2. Department of Biotechnology, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran.

3. Student Committee of Medical Education Development, Education Development Center, Mashhad University of
Medical Sciences, Mashhad, Iran.

4. Department of Neurology, Mashhad University of Medical Sciences, Mashhad, Iran.

Background: miRNAs play a pivotal role in breast cancer by serving as key regulators of gene expression, with their
dysregulation linked to various cancer hallmarks. This study focuses on unraveling the molecular underpinnings of
breast cancer susceptibility by deciphering dysregulated miRNAs that target the PI3K/AKT pathway.

Methods: We conducted an extensive review of prior studies exploring the modulatory role of miRNAs targeting the
PI3K/Akt pathway. Utilizing the miRDB database, we identified all miRNA-targeted genes. Cytoscape software
facilitated the investigation of protein-protein interactions (PPl) among these genes, with a focus on identifying hub
proteins. Gene-subnetwork Gene Ontology (GO), Cytocluster, and promoter motif analysis were performed for a
comprehensive understanding.

Results: Our analysis results revealed that 990 genes are targeted by dysregulated miRNAs impacting the Wnt
pathway. Within this network, 12 hub proteins were identified. Subnetwork analysis showcased five crucial
functional modules, complemented by the identification of 10 significant promoter motif elements through
Cytocluster and promoter motif analysis.

Conclusion: This study not only contributes to understanding the intricate regulatory mechanisms of dysregulated
miRNAs in breast cancer but also paves the way for identifying potential biomarkers and therapeutic targets. The
findings hold promise for advancing personalized approaches in the management of breast cancer.

Keywords: Keywords: Breast cancer, PI3K/AKT signaling, systems biology, promotor motif analysis, subnetwork
analysis
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A Quantum Mechanical Investigation on Aprocitentan
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1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.

Background: In March 2024, the FDA approved Aprocitentan for patients with hypertension inadequately controlled
by standard therapies, making it the first antihypertensive with a new mechanism of action approved in nearly 40
years. Because of the significant medical importance of the aforementioned drug, we have decided to conduct a
thorough examination of its electronic structure, using quantum computing technology.

Methods: The study utilized the quantum mechanics (QM) calculations conducted through the density functional
theory (DFT) method with the GAUSSIAN 09 software. The structure of the Aprocitentan drug was first optimized
through gradient procedures at both restricted Hartree-Fock (HF) and hybrid density functional B3LYP levels of
theory, using the 6-311G basis set. Examination of the results revealed that optimized structure achieved in this
research was situated at the minimum point on the potential energy surface, displaying no negative modes.
Results: This study conducted calculations for structural parameters like bond lengths, angles, and dihedrals, as well
as thermodynamic parameters at the B3LY/6-311G level of theory and provided the results. The electronic energy
of the molecule was determined to be -4263056.4 kcal/mole. Additionally, the mulliken atomic charge, spin density,
and molecular orbital energies were calculated. The highest occupied molecular orbital (HOMO) was found to be -
0.25251 eV and the lowest unoccupied molecular orbital (LUMO) was -0.09666 eV. The dipole moment in Debye was
measured as X=4.7987, Y=-3.1598, 7Z=6.1561, with a total of 8.4207.

Conclusion: Optimization of the drug was performed using the B3LYP/6-311G method. The study focused on
Aprocitentan's electronic characteristics, specifically the energy difference between the HOMO and the LUMO. The
HOMO-LUMO gap energy was determined to be 0.15 eV. This provides insights into Aprocitentan's electronic
behavior, which could have applications in various fields.

Keywords: Aprocitentan, DFT, B3LYP/6-311G, HOMO-LUMO gap
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A Quantum Mechanical Investigation on Danicopan
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Tehran, Iran.

Background: In January 2024, Japan approved Danicopan for patients with PNH inadequately controlled by standard
therapies, making it the first alternative pathway inhibitor for extravascular hemolysis. Because of the significant
medical importance of the drug mentioned above, we have decided to conduct a thorough examination of its
electronic structure using quantum computing technology.

Methods: The study utilized quantum mechanics (QM) calculations conducted through the density functional theory
(DFT) method with the GAUSSIAN 09 software. The structure of the Danicopan drug was first optimized through
gradient procedures at both restricted Hartree-Fock (HF) and hybrid density functional B3LYP levels of theory using
the 6-311G basis set. Examination of the results revealed that the optimized structure achieved in this research was
situated at the minimum point on the potential energy surface, displaying no negative modes.

Results: This study conducted calculations for structural parameters like bond lengths, angles, and dihedrals, as well
as thermodynamic parameters at the B3LY/6-311G level of theory and provided the results. The electronic energy
of the molecule was determined to be -2690347.4 kcal/mole. Additionally, the mulliken atomic charge, spin density,
and molecular orbital energies were calculated. The highest occupied molecular orbital (HOMO) was found to be -
0.23953 eV and the lowest unoccupied molecular orbital (LUMO) was -0.07957 eV. The dipole moment in Debye was
measured as X=-3.1440, Y=5.7146, Z= -0.4717, with a total of 6.5394.

Conclusion: Optimization of the drug was performed using the B3LYP/6-311G method. The study focused on
Danicopan 's electronic characteristics, specifically the energy difference between the HOMO and the LUMO. The
HOMO-LUMO gap energy was determined to be 0.15 eV. This provides insights into Danicopan 's electronic behavior,
which could have applications in various fields.

Keywords: Danicopan, DFT, B3LYP/6-311G, HOMO-LUMO gap
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A Quantum Mechanical Study of Rufinamide
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Background: In March 2024, the FDA approved Rufinamide for patients with seizures associated with Lennox-
Gastaut Syndrome (LGS), making it the first triazole derivative and anticonvulsant medication for seizure disorders
approved in nearly 40 years. Because of the significant medical importance of the aforementioned drug, we have
decided to conduct a thorough examination of its electronic structure using quantum computing technology.
Methods: Quantum mechanics (QM) calculations were utilized in this study using the density functional theory (DFT)
method with GAUSSIAN 09 software. The structure of the Rufinamide drug was initially optimized through gradient
procedures at both restricted Hartree-Fock (HF) and hybrid density functional B3LYP levels of theory, using the 6-
311G basis set. Analysis of the results revealed that the optimized structure achieved in this research was at the
minimum point on the potential energy surface, displaying no negative modes.

Results: This study conducted calculations for structural parameters such as bond lengths, angles, and dihedrals, as
well as thermodynamic parameters at the B3LY/6-311G level of theory and provided the results. The electronic
energy of the molecule was determined to be -879.7 kcal/mole. Additionally, Mulliken atomic charges, spin density,
and molecular orbital energies were calculated. The highest occupied molecular orbital (HOMO) was found to be -
0.25791 eV, and the lowest unoccupied molecular orbital (LUMO) was -0.05835 eV. The dipole moment, measured
in Debye, had components X = 4.5675, Y =0.2372,Z=-0.1179, resulting in a total dipole moment of 4.5752.
Conclusion: The optimization of the drug was conducted using the B3LYP/6-311G method. This study focused on
Rufinamide's electronic characteristics, particularly the energy difference between the HOMO and LUMO. The
HOMO-LUMO gap energy was found to be 0.20 eV. These findings provide insights into Rufinamide's electronic
behavior, which could have applications in various fields.

Keywords: Rufinamide, DFT, B3LYP/6-311G, HOMO-LUMO gap
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A Quantum Mechanical Study of Perphenazine

Hossein Shirani!, Hamid Kianpour?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Biotechnology, Faculty of Biological Science and Technology - University of Science and Culture,
Tehran, Iran.

Background: In March 2024, the FDA approved Perphenazine for patients with schizophrenia, as well as nausea and
vomiting, making it the first antipsychotic phenothiazine derivative with actions and uses similar to chlorpromazine
approved in nearly 40 years. Because of the significant medical importance of the aforementioned drug, we have
decided to conduct a thorough examination of its electronic structure using quantum computing technology.
Methods: Quantum mechanics (QM) calculations were employed in this study using the density functional theory
(DFT) method with GAUSSIAN 09 software. The structure of the Perphenazine drug was initially optimized through
gradient procedures at both restricted Hartree-Fock (HF) and hybrid density functional B3LYP levels of theory, using
the 6-311G basis set. Results analysis revealed that optimized structure obtained in this research was at the
minimum point on the potential energy surface, displaying no negative modes.

Results: This study performed calculations for structural parameters, including bond lengths, angles, and dihedrals,
as well as thermodynamic parameters, using the B3LY/6-311G level of theory. The results indicated that electronic
energy of the molecule is -1913.7 kcal/mole. The highest occupied molecular orbital (HOMO) has an energy of -
0.20047 eV, and the lowest unoccupied molecular orbital (LUMO) has an energy of -0.03319 eV. The dipole moment,
measured in Debye, has components X=1.9170, Y=-3.2712, Z= 1.6340, resulting in a total dipole moment of 4.1286.
Conclusion: The drug was optimized using the B3LYP/6-311G method. This study centered on Perphenazine's
electronic characteristics, particularly the energy difference between the HOMO and LUMO. The HOMO-LUMO gap
energy was found to be 0.17 eV. These findings offer insights into Perphenazine's electronic behavior, potentially
applicable in various fields.

Keywords: Perphenazine, DFT, B3LYP/6-311G, HOMO-LUMO gap
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A Quantum Mechanical Study of the Isotretinoin Drug

Hossein Shirani', Hamid Kianpour?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Biotechnology, Faculty of Biological Science and Technology - University of Science and Culture,
Tehran, Iran.

Background: Acne vulgaris, starting in puberty, causes severe lesions and scarring. Isotretinoin (Accutane),
introduced in 1982, effectively treats severe acne by reducing the sebaceous gland size and sebum production,
clearing up to 95% of lesions within 3-4 months. However, it poses risks such as teratogenicity and potential
psychiatric issues, requiring strict pregnancy prevention and ongoing safety research.

Methods: This study utilized quantum mechanics (QM) calculations with density functional theory (DFT) via
GAUSSIAN 09 software. The Isotretinoin drug's structure was optimized, using gradient procedures at both restricted
Hartree-Fock (HF) and hybrid density functional B3LYP levels, employing the 6-311G basis set. Results showed that
optimized structure was at the minimum point on the potential energy surface, with no negative modes observed.
Results: This study performed calculations for structural parameters, including bond lengths, angles, and dihedrals,
as well as thermodynamic parameters, using the B3LY/6-311G level of theory, and provided the results. The
electronic energy of the molecule was determined to be -929.4 kcal/mole. Additionally, the Mulliken atomic charges,
spin density, and molecular orbital energies were calculated. The highest occupied molecular orbital (HOMO) was
found to have an energy of -0.20140 eV, while the lowest unoccupied molecular orbital (LUMO) had an energy of -
0.08870 eV. The dipole moment, measured in Debye, had components X= 1.5811, Y= -1.3562, Z= 0.9790, resulting
in a total dipole moment of 2.3017.

Conclusion: The optimization of the drug was conducted using the B3LYP/6-311G method. This study concentrated
on the electronic characteristics of Isotretinoin, particularly the energy difference between the HOMO and LUMO.
The HOMO-LUMO gap energy was found to be 0.11 eV. These findings offer insights into the electronic behavior of
Isotretinoin, which could have applications in various fields.

Keywords: Isotretinoin, DFT, B3LYP/6-311G, HOMO-LUMO gap
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Biochemical Feedback-Based Nonpathogenetic Modulation for
Neurological Disorders: Advances and Future Directions

Zahra Shafiei, Roya Molavi?, Reza Ghasemi!

1. Department of Biology, Faculty of Science and Agriculture, Islamic Azad University, Roudhan Branch, Tehran,
Iran.
2. Payam Noor University, Pakdasht, Tehran, Iran.

Background: The main objective of this research is to conduct a thorough examination of the progress and future
trends in the utilization of chemical signals in nanopathogenetic intervention for the treatment of brain ailments,
with a specific emphasis on the possible advantages and obstacles. Nanopathogenetics, a cutting-edge method that
combines light manipulation with precise nanoscale technologies, has emerged as a groundbreaking instrument for
controlling brain circuits. The incorporation of chemical reactions into this technology presents a new strategy for
the precise, real-time management of conditions like seizures, Parkinson's disease, and other degenerative brain
disorders.

Methods: A systematic exploration was carried out in databases such as PubMed and Google Scholar, utilizing search
terms related to optogenetics, biological responses, nanotechnology, and brain disorders. Studies conducted
between 2018 and 2024 were chosen based on their relevance to the subject matter and the presentation of
empirical evidence or medical applications. Out of 320 articles identified, 110 that adhered to strict inclusion criteria
were picked for examination. The selection or exclusion of studies was influenced by factors such as research design,
target demographic, methodological reliability, and findings.

Results: Significant advancements were noted in sophisticated nanopathogenetic systems that rely on chemical
feedback for precise, minimally invasive control of brain activity. These studies illustrated how such techniques could
result in notable enhancements in animal models, boosting neural functions. Nevertheless, challenges such as the
necessity for enhanced tissue compatibility, long-term stability, and scalability for medical use were recognized.
Suggestions were provided for overcoming these obstacles, including the creation of more biocompatible materials,
improved delivery techniques, and extended medical assessments.

Conclusion: This analysis emphasizes the urgent requirement for continuous interdisciplinary cooperation to
surmount these hurdles and maximize the therapeutic possibilities of chemical feedback-based nanopathogenetic
systems. Future investigations should concentrate on expanding these technologies for medical purposes, assessing
long-term advantages, and exploring their relevance in broader neurological contexts.

Keywords: Biochemical feedback <nano-optogenetics <neurodegenerative disorders
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Ferritin Purification and the Role of Ferritin-Heme Complexes in
Oxidative Processes

Mohana Delfani!, Reza khodarahmi?, Reza Haji Hosseini?

1. Student Research Committee, Kermanshah University of Medical Sciences, Kermanshah, Iran

2. Department of Pharmacognosy and Biotechnology, Faculty of Pharmacy, Kermanshah University of Medical
Sciences, Kermanshah, Iran

3. Department of Biology, Faculty of Science, Payame Noor University, Tehran, Iran

Background: Ferritin plays a significant role in the storage and circulation of iron, which can lead to oxidative stress
and the production of reactive oxygen species (ROS). This study investigates the potential impact of the reaction
between ferritin and heme on oxidative processes.

Methods: The study employed a two-step purification process to isolate ferritin, taking advantage of its high thermal
resistance at temperatures above 80°C. This was followed by ammonium sulfate precipitation and anionic exchange
chromatography (DEAE sepharose). The study then explored the potential peroxidase activity of the "heme-ferritin"
complexes. Hydrogen peroxide (H202) was used as the oxidant substrate, and tetramethylbenzidine was used as
the reductant substrate

Results: The results showed that the "heme-ferritin" system exhibited non-specific peroxidase activity, capable of
oxidizing tetramethylbenzidine and neurotransmitters with high catalytic efficiency. This suggests that the oxidation
of neurotransmitters by the peroxidase system in the presence of H202 could be a potential molecular link between
increased ferritin/heme levels and the abnormal neurotransmitters and oxidative damage observed in Alzheimer's
disease (AD) brains.

Conclusion: This study highlights the potential role of ferritin-heme complexes in oxidative processes and their
possible implications for neurodegenerative diseases like Alzheimer's. The findings provide valuable insights into the
complex interplay between iron, heme, and oxidative stress in the context of neurological disorders.

Keywords: Ferritin, Heme, Binding, Peroxidase
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Effects of naringin on the plasma lipid profile in the non-alcoholic
fatty liver rats model under high-fat diet

Fouzieh Zadhoush?, Mehrasa Azizollahi!, Pouria Karimi Dehkordi', Maedeh Ghasemi?

1. Department of Clinical Biochemistry, Faculty of Pharmacy, Isfahan University of Medical Sciences, Isfahan, Iran.
2. Department of Physiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran.

Background: Naringin, a type of glycoside flavonoid found in most plant, has been known for the capacity to reduce
lipid synthesis and anti-inflammatory. In this study, the changes of plasma lipid profile were investigated after oral
administration of naringin supplement in non-alcoholic fatty liver rats model under high-fat diet (HFD).

Methods: Twenty-one male Wistar rats were randomly divided into three groups, namely, the control group, NAFLD
group and HFD+naringin group (n=7 for each group). Except for the control group, NAFLD and HFD+naringin groups
were fed an HFD containing 51% fat for 10 weeks by gavage. After 10 weeks, HFD+ naringin group were given
naringin (12.5 mg/kg/d) for 6 weeks. After the treatment period of the animals, plasma lipid profile was measured.
NAFLD confirmed by histology and hematoxylin-eosin staining. Hepatic steatosis is defined as intrahepatic fat of at
least 5% of liver weight.

Results: The HFD+naringin group showed significantly reduced in plasma levels of triglyceride (p=0.0035) compared
to the NAFLD group. No significant changes were observed in plasma total cholesterol, HDL and LDL cholesterol
levels in HFD+naringin group compared to the NAFLD group (p>0.05). Hepatocyte histology of rats treated with
naringin showed improvement in steatosis, ballooning and inflammation compared to rats with non-alcoholic fatty
liver.

Conclusion: The present findings demonstrate hepatoprotective effects of Naringin supplement against HFD-
induced NAFLD, possibly in part through reduces fat deposition by promoting lipolysis and fatty acid B-oxidation. As
a result, naringin has potential beneficial effects as a supplement for obese and non-alcoholic fatty liver, but more
clinical research is needed.

Key words: High fat diet, Naringin, Non-alcoholic fatty liver disease
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A Quantum Mechanics Study on the Carboprost Tromethamine

Arefeh Saeidi', Hossein Shirani?

1. Department of Microbiology, University of Science and Culture, Tehran, Iran.
2. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

Background: Carboprost Tromethamine Sterile Solution is a form of prostaglandin (a hormone-like substance that
occurs naturally in the body) used to treat severe bleeding during and after childbirth. Carboprost Tromethamine is
also used to produce an abortion by causing uterine contractions. Carboprost Tromethamine is usually given
between the 13th and 20th weeks of pregnancy, but may be given at other times for medical reasons. Carboprost
Tromethamine is often used when another method of abortion has not completely emptied the uterus, or when a
complication of pregnancy would cause the baby to be born too early to survive.

Methods: At first, the molecular structure of Carboprost Tromethamine was designd, using GaussView software,
followed by quantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.
Results: Using the GaussView software, the molecular structure of interest was initially designed in this software. IR
spectrum vibrational frequencies: The IR spectrum, like a fingerprint that is unique to each chemical species. This
spectrum known for its heightened sensitivity in discerning molecular chemical and structural traits, finds extensive
applications in chemistry, biochemistry and pharmaceuticals. The most prominent peak in this spectrum at 1525.460
signifies oscillations per second, positioned on the left side of the chart. The value 1525.4 on the right denotes the
dielectric constant.

Conclusion: Our research results shows that Carboprost Tromethamine was used to treat the severe bleeding during
and after childbirth. At first, the modeling of Carboprost Tromethamine’s structure used Gaussian and Gauss View
software, followed by B3LY/6-311+G method optimization. The HOMO-LUMO gap energy has been presented as -
0.24 eV. IR spectrum, vibrational frequencies of the Carboprost Tromethamine molecule have also been obtained
and analyzed.

Keywords: Carboprost Tromethamine, HOMO and LUMO, IR spectrum, GaussView
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Evaluation and Comparison of Erythrocytic G6PD (glucose 6
Phosphate Dehydrogenase) Activity and the Level of TSH and Free T4
in People With Minor Beta Thalassemia and Normal Papulation

Sahere Rouzbehan?, Sayed mohammad Shafie?, Soroosh Rezaei Gorjaei*

1. Department of Clinical Biochemistry, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran.

Background: Beta thalassemias are genetic blood disorders affecting beta globin chain production, leading to a
spectrum of symptoms. Beta thalassemia minor individuals are often asymptomatic but may have mild anemia.
Thyroid hormones regulate metabolism and bodily functions, with thyroid disorders causing specific symptoms.
Research suggests a link between thyroid hormone levels and the activity of the G6PD enzyme in red blood cells.
Methods: In 2019, 120 individuals (60 men and 60 women aged 20-40) visited Shahid Dastgheib Hospital in Shiraz.
Half of each group were beta thalassemia carriers, and the other half were not. Blood samples were collected for
TSH, Free T4, and G6PD enzyme analysis, using qualitative tests. Data was analyzed with SPSS21, utilizing Mann-
Whitney and Chi-square tests.

Results: In the study, G6PD deficiency was observed in 5 individuals in both normal and beta thalassemia minor
groups, with no significant relationship found between the groups based on the Chi-square test (p=1). Analysis of
Free T4 levels revealed mean values of 0.9967 (SD: 0.26101) in the normal group and 1.1870 (SD: 0.83220) in the
beta thalassemia minor group, with no significant difference determined by the Mann-Whitney test (p=0.781). TSH
levels also showed no significant difference between the two groups, with mean values of 3.194417 (SD: 2.3024760)
in the normal group and 3.228 (SD: 2.3409239) in the beta thalassemia minor group, as indicated by the Mann-
Whitney test (p=0.823).

Conclusion: The results of this study indicated no significant relationship between the levels of thyroid hormones
and the qualitative level of the enzyme G6PD among individuals without thalassemia and individuals with beta
thalassemia minor. It is suggested further studies to investigate other populations in terms of geographical, ethnic,
and other age groups for further confirmation.

Keywords: Beta thalassemia minor, Thyroid hormones, G6PD enzyme
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Combined Antioxidant Effects of Hesperidin and Quercetin in Hepg2
Cell Line

Mohadese Pouryani, Ali Teimoori?, Nasrin Ziamajidi>, Mahdi Bahmani3, Roghayeh AbbasAlipourkabir3

1. Student Research and Technology Committee, Hamadan University of Medical Sciences, Hamadan, Iran.

2. Department of Virology, Faculty of Medicine, Hamadan University of Medical Sciences, Hamadan, Iran.

3. Department of Clinical Biochemistry, Faculty of Medicine, Hamadan University of Medical Sciences, Hamadan,
Iran.

Background: The combination of Hesperidin and Quercetin, a new therapeutic strategy in addition to chemical drugs
for liver cancer, with good effects and reducing of side effects.

Methods: HepG2 cell line were grown in DMEM supplemented with 10% FBS and incubated at 37°C with 5% CO2.
The viability of cells was evaluated using the colorimetric MTT assay after 24, 48, and 72 hours of incubation with
different concentrations of Hesperidin and Quercetin (0-1000 pM). IC50 was chosen as the optimal concentration
and 48 hours as the optimal time. Then total antioxidant capacity (TAC), total oxidative status (TOS),
Malondialdehyde (MDA) levels, and the activity of antioxidant enzymes, including superoxide dismutase (SOD) and
catalase (CAT) were measured. Total protein was also determined by the Bradford method.

Results: The MTT assay showed that the IC50 value after treatment with Hesperidin and Quercetin was 200 uM and
250 uM at 48 hours, respectively. Our experiment showed that MDA and TOS levels were decreased in treated cells
compared to untreated cells. In contrast, TAC levels and the activities of SOD and CAT were increased in treated
groups as compared with the untreated group. Furthermore, in the combined treatment group of both flavonoid
caused further increase and decrease in the SOD and CAT activities and MDA and TOS levels respectively than the
group treated with a flavonoid.

Conclusion: Our findings indicate that Hesperidin and Quercetin affect HepG2 cancer cells by reducing oxidative
stress and increasing the activity of antioxidant enzymes while the combination of both flavonoids is more effective
than each one alone. Therefore, it may be possible to use them in addition to chemical drugs to reduce side effects
and oxidative stress in healthy cells.

Keywords: Hesperidin, Quercetin, HepG2, Antioxidant
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Investigation of the Expression of DVI2 and DVI3 Gene Involved in the
Wnt Signaling Pathway in Patients With Colorectal Cancer

Adele Sadeghi Nasab!, Majid Ghasemian'

1. Department of Clinical Biochemistry, School of Medicine, Ahvaz Jundishapur University of Medical Sciences,
Ahvaz, Iran.

Background: Colorectal cancer is the third most diagnosed cancer in adults. Overexpression of the Wnt/B-catenin
signaling pathway has been observed in 90% of colorectal cancer patients. Dysregulation of genes have pivotal role
in aberrant activation of Wnt signaling pathway. DVL gene is the central component of Wnt signaling and a key
cytoplasmic regulator that rescues B-catenin from degradation. In this investigation, we examined the expression of
DVL2 and DVL3 genes in CRC patients.

Methods: The current project was accomplished on seventy paired samples from CRC tissues and the adjacent
samples that were collected from Taleghani and Imam Khomeini hospitals, Tehran, Iran. After RNA extraction and
cDNA synthesis, gene expression was analyzed, using real-time PCR. The results were analyzed using appropriate
statistical methods. All data were analyzed using GraphPad Prism 7.0 or SPSS 16.0. Using LinReg PCR software the
efficiency value was determined.

Results: The expression levels of DVL2 and DVL3 were remarkably lower in CRC tissues compared to the adjacent
tissues (p < 0.0001). Our data revealed that expression of DVL2 and DVL3 genes were reduced in 4.25-fold, and 3-
fold respectively.

Conclusion: The present results indicate that DVL2 and DVL3 genes may play an important role in the progression of
CRC through Wnt pathway. On the other hand, according to decrease of DVL2 and DVL3 genes expression, they
might be considered as repressors in CRC. However, functional studies are needed to clarify the exact role of these
genes.

Keywords: CRC, DVL2, DVL3, Wnt Pathway, Tumor suppressors
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Quantum Mechanical Investigation of the Zanubrutinib Drug

Hossein Shirani!, Atena Ghorbani Koozekanani?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Cellular and Molecular Biology, University of Science and Culture, Tehran, Iran.

Background: Zanubrutinib is a next-generation Bruton's tyrosine kinase (BTK) inhibitor developed for treating B-cell
malignancies. Engineered for increased selectivity and improved pharmacokinetics, it offers sustained BTK inhibition
with fewer off-target effects. Clinical trials have shown that Zanubrutinib is effective in conditions such as mantle
cell lymphoma (MCL) and chronic lymphocytic leukemia (CLL), achieving high response rates. Compared to first-
generation BTK inhibitors, Zanubrutinib has a more favorable safety profile, with reduced risks of cardiac and
bleeding events. It's development marks a significant advancement in targeted cancer therapy.

Methods: At first, the molecular structure of the Zanubrutinib was designed using GaussView software, followed by
guantum mechanical calculations at the B3LYP/6-311+G theoretical level using Gaussian09 software.

Results: This research conducted detailed calculations for structural parameters like bond lengths, angles, and
dihedrals, as well as thermodynamic parameters at the B3LY/6-311G level of theory and provided the results. The
electronic energy of the molecule was determined to be -969719.4 kcal/mol. Additionally, the Mulliken atomic
charge, spin density, and molecular orbital energies were calculated. The highest occupied molecular orbitalHOMO)
was measured at -0.19825 eV, while the lowest unoccupied molecular orbital (LUMO) was -0.03655 eV. The dipole
moment in Debye was measured as X=2.1265, Y= 0.9377, Z= 0.4051, with a total of 0.4051.

Conclusion: The drug was optimized using the B3LYP/6-311+G method in this research. The main emphasis was on
investigating the electronic properties of Zanubrutinib, particularly the disparity in energy levels between the highest
occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO). The calculated HOMO-
LUMO gap energy was found to be 0.1617eV. This analysis sheds light on the electronic behavior of Zanubrutinib,
indicating potential implications across a range of industries.

Keywords: Zanubrutinib, DFT, B3LYP/6-311G, HOMO-LUMO gap
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Electronic Investigation of the Deferasirox; A DFT Study
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1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Microbiology, Faculty of Biological Sciences and Technology, University of Science and Culture,
Tehran, Iran.

Background: In this study, the Defarasirox molecule's electronic properties were investigated using density
functional theory (DFT) calculations. The optimized geometrical parameters such as bond length and bond angle, as
well as the electronic gap between the highest occupied molecular orbital (HOMO) and lowest unoccupied molecular
orbital (LUMO) orbitals, were calculated using the DFT/B3LYP method with a standard 6-311+G** basis set.
Additionally, the electronic energy and atomic charges were analyzed.

Methods: Initially, the molecular structure of Defarasirox was visualized in the Gauss view graphic program, followed
by calculations in the Gaussian09 program utilizing the B3LYP/6-311+G level of theory.

Results: The thermodynamic properties of the Defarasirox molecule were determined using the B3LYP/6-311+G
computational method. The total energy was calculated to be -799447.7 kcal/mol, alongside the dipole moments in
Debye units and the HOMO-LUMO gap energy of the molecule. Furthermore, bond length values for specific atom
pairs and bond angle values were computed for the Defarasirox molecule. Calculated atomic charges for selected
atoms were also reported.

Conclusion: Through DFT calculations at the B3LYP/6-311+G opt theory level, the molecule's optimization was
achieved. The structural analysis focused on bond length and bond angle parameters, while the molecule's reactivity
and stability were assessed based on HOMO and LUMO energies.

Keywords: Keywords: QM-DFT, HOMO-LUMO Gaps, Defarasirox
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Investigation of Quantum Computing of Cortifoam Drug
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Background: Cortifoam is a corticosteroid medication specifically designed for the treatment of inflammatory
conditions within the rectum and lower bowel. As a rectal foam, Cortifoam offers a unique delivery system that
enhances the local therapeutic effects while minimizing systemic absorption and potential side effects. The
molecular action of hydrocortisone, which involves binding to glucocorticoid receptors and modulating gene
expression, underscores the importance of understanding drug chemistry in developing treatments that balance
efficacy and safety. Considering that formulation of drugs is an ongoing issue, Cortifoam exemplifies how chemistry
can optimize drug delivery systems to enhance patient outcomes in inflammatory diseases.

Methods: At first, the molecular structure of Cortifoam was designed, using GaussView software, followed by
guantum mechanical calculations at the B3LYP/6-311+G theoretical level by Gaussian09 software.

Results: Present study conducted detailed calculations on structural characteristics such as bond lengths, angles,
and dihedrals, along with thermodynamic parameters at the B3LY/6-311G level of theory, and presented the
findings. The electronic energy of the compound was identified as -845494.42 kcal/mol. Furthermore, the Mulliken
atomic charge, spin density, and molecular orbital energies were determined. The highest occupied molecular orbital
(HOMO) was measured at -0.24065 eV, while the lowest unoccupied molecular orbital (LUMO) was found to be -
0.05279 eV. The dipole moment in Debye was recorded as X =-5.8474, Y =1.9280, Z =-0.3566, with a total of 6.1673.
Conclusion: In present study, the drug was optimized, using the B3LYP/6-311+G method. The main emphasis was on
investigating the electronic properties of Cortifoam, particularly the disparity in energy levels between the highest
occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO). The calculated HOMO-
LUMO gap energy was found to be 0.18786eV. This analysis sheds light on the electronic behavior of Cortifoam,
indicating potential implications across a range of industries.

Keywords: Cortifoam, DFT, B3LYP/6-311+G, HOMO-LUMO gap
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Sulfonamide Derivatives As Tyrosinase Inhibitors: A Fluorescence
Spectroscopy Study

Marzieh Kazazi, Atiyeh Mahdavi', Fahimeh Varmaghani?
1. Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran.

Background: Tyrosinase (EC 1.14.18.1) is a critical enzyme in melanogenesis pathway. Various skin disorders such as
melanoma and age spots occur due to a malfunction of tyrosinase. So, searching for potent inhibitors for tyrosinase
is important. Tyrosinase displays intrinsic fluorescence emission due to the presence of 9 tryptophan and 3 tyrosine
residues. Hence, fluorescence studies were utilized in the structural studies of tyrosinase inhibitors.

Methods: Inhibition assay was carried out, using various concentrations of each ligand, as previously explained.
Fluorescence spectroscopy studies were conducted through excitation wavelengths of 275 nm and 295 nm, with
emission spectra recorded from 285-450 nm and 305-450 nm, respectively.

Results: Based on the results of the inhibition assay, S1, S4, S5, S6, and S7 showed the highest percentage of
inhibition compared to the remaining ligands. Fluorescence spectroscopy studies showed that intrinsic fluorescence
emission is decreased as the concentration of potent ligands (S1, S4, S5, S6, and S7) rises. In other terms, the intrinsic
fluorescence emission is quenched in the presence of ligands. Analysis of Stern-Volmer plots and determination of
binding parameters indicated that all these ligands revealed static quenching. The number of binding sites (n) is
roughly 1, indicating a single binding site on tyrosinase for each ligand.

Conclusion: Overall, S1, S4, S5, S6 and S7 are potent ligands and effectively inhibit tyrosinase. Fluorescence
spectroscopy studies results indicated that all potent ligands can quench the intrinsic fluorescence emission of
tyrosinase in static manner. Hence, these compounds are recognized as potent tyrosinase inhibitors for use in
various industries.

Keywords: Tyrosinase, Sulfonamide, Inhibitor, Fluorescence spectroscopy studies
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Structural Electronic Study of Lusutrombopag Via Quantum
Mechanical Calculations
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University of Science and Culture, Tehran, Iran.

Background: Chronic liver disease often leads to severe thrombocytopenia, characterized by critically low platelet
counts and heightened bleeding risks during procedures. Lusutrombopag, a thrombopoietin receptor agonist,
stimulates the platelet production to enhance patient safety by minimizing the need for platelet transfusions. This
study employs quantum mechanical Density Functional Theory (DFT) to investigate the lusutrombopag's molecular
interactions, aiming to optimize its clinical application and understanding its pharmacological properties.

Methods: Quantum mechanical calculations by DFT with the GAUSSIAN 09 software were performed on
Lusutrombopag. The molecular structure was optimized, using the B3LYP/6-311+G approach. Key structural
parameters such as bond lengths, bond angles, and dihedral angles were calculated. Electronic properties, including
the electronic energy, HOMO-LUMO energies, and the dipole moment (in debye), were also determined to
understand the molecule's stability and reactivity.

Results: The molecular structure of Lusutrombopag was analyzed by GaussView at the B3LYP/6-311+G level,
documenting its structural parameters. Quantum mechanical calculations revealed bond lengths. Bond and dihedral
angles were also measured. Additionally, HF (Hartree-Fock) energy was determined as -1837375.1 kcal/mole. The
highest occupied molecular orbital (HOMO) was found to be -0.22542 eV and the lowest unoccupied molecular
orbital (LUMOQ) was-0.09353 eV. In addition, atomic charges of the molecule were also calculated. The dipole
moment in debye was measured as X, Y, and Z as 0.5376, -2.9722, and 0.3996, respectively, with a total of 3.0468.
Conclusion: DFT analysis of Lusutrombopag has shown that bond length and angle significantly influence the drug's
stability and efficacy. The HOMO-LUMO gap was determined to be 0.13 eV. These findings provide valuable insights
for improving therapeutic approaches and developing more effective drugs to treat related diseases.

Keywords: Lusutrombopag, DFT, B3LYP/6-311+G, HOMO-LUMO gap
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Quantum-Mechanical DFT Investigation of the Zanubrutinib Drug

Hossein Shirani!, Atena Ghorbani Koozekanani?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Cellular and Molecular Biology, University of Science and Culture, Tehran, Iran.

Background: Zanubrutinib is a next-generation Bruton&#39;s tyrosine kinase(BTK)inhibitor developed for treating
B-cell malignancies. Engineered to increased selectivity and improved pharmacokinetics, the sustained BTK
inhibition with fewer off-target effects is offered.

Clinical trials have shown that Zanubrutinib is effective in conditions such as mantle cell ymphoma (MCL) and chronic
lymphocytic leukemia (CLL), achieving high response rates. Compared to first-generation BTK inhibitors,
Zanubrutinib has a more favorable safety profile, with reduced risks of cardiac and bleeding events. Its development
marks a significant advancement in targeted cancer therapy.

Methods: At first, the molecular structure of Zanubrutinib was designed, using GaussView software, followed by
quantum mechanical calculations at the B3LYP/6-311+G theoretical level by Gaussian09 software.

Results: Present research conducted detailed calculations for structural parameters like bond lengths, angles,
dihedrals, as well as thermodynamic parameters at the B3LY/6-311G level of theory and provided the results. The
electronic energy of the molecule was determined to be -969719.401 kcal/mol. Additionally, the Mulliken atomic
charge, spin density, and molecular orbital energies were calculated. The highest occupied molecular orbital (HOMO)
was measured at -0.19825 eV, while the lowest unoccupied molecular orbital(LUMO) was -0.03655 eV. The dipole
moment in Debye was measured as X=2.1265, Y= 0.9377, Z= 0.4051, with a total of 0.4051.

Conclusion: The drug was optimized using the B3LYP/6-311+G method in this research. The main emphasis was on
investigating the electronic properties of Zanubrutinib, particularly the disparity in energy levels between the highest
occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO). The calculated HOMO-
LUMO gap energy was found to be 0.1617eV. This analysis sheds light on the electronic behavior of Zanubrutinib,
indicating potential implications across a range of industries.

Keywords: Keywords: Zanubrutinib, DFT, B3LYP/6-311G, HOMO-LUMO gap
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Investigation of Quantum Computing and Structural Characteristics of
Risdiplam

Hossein Shirani?, Setareh Ahmadi?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Faculty of Technology and Engineering, North Tehran Branch, Islamic Azad University, Tehran, Iran.

Background: Risdiplam, marketed under the brand name Orizadi, is a medication prescribed for the treatment of
spinal muscular atrophy. It is notable for being the first oral medication approved for this condition. This medication
functions as an RNA regulator for editing SMN2. In August 2020, the United States Food and Drug Administration
approved for Risdiplam to be used in the treatment of muscular atrophy in children aged 2 and above, as well as
adults. Risdiplam is a result of a collaboration between PTC Therapeutics and the Spinal Muscular Atrophy
Foundation.

Methods: Initially, the molecular configuration of Risdiplam was created employing GaussView software, followed
by conducting quantum mechanical computations at the theoretical level of B3LYP/6-311++G** using Gaussian09
software.

Results: The Risdiplam drug was carefully analyzed through molecular calculations, using Gauss View software at the
B3lyp/6-311++G** theoretical level. This analysis resulted in the determination of the drug's structural parameters
and the creation of the desired molecular structure by Gauss View software. Furthermore, the thermodynamic
properties of the molecular structure of Risdiplam were accurately calculated at the B3lyp/6-311++G**
computational level.

Conclusion: The molecular properties such as bond length and bond angle were precisely determined and their
influence on the overall structure of the molecule was thoroughly examined. Additionally, information regarding
atomic charges, infrared spectrum, frequency, intensity, and various energy levels of the molecule were obtained
and carefully studied. Moreover, the difference in energy between the highest occupied molecular orbital (HOMO)
and lowest unoccupied molecular orbital (LUMO) was calculated with precision.

Keywords: HOMO -LUMO gap, DFT, B3LYP/6-311++G**, Risdiplam
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Investigating the Effect of Palbociclib on P21 Protein By Molecular
Docking Method

Farshid Aaliazar!
1. Department of Biology, Faculty of Biology, Islamic Azad University, Quds City Branch, Tehran, Iran

Background: Palbociclib is a reversible cyclin-dependent kinase (CDK) inhibitor. This drug inhibits CDK4, CDK6
intracellular proteins. In hormone-positive breast cancers, inhibition of these proteins helps to stop cell division and
production of new cells. This drug inhibits the progression of cell division from G1 to S phase. This slows down the
growth of cancer. P21 protein is also a cell cycle inhibitor that promotes both CDK cyclin inhibition and cell cycle
arrest in the G1/S phase. In this study, we intend to investigate the binding energy between palbociclib drug and P21
protein from a molecular point of view.

Methods: In this study, we first extracted the 3D structure of P21 protein from the UNIPROT site in PDB format, then
we downloaded the 3D structure of palbociclib drug in SDF format from the PUBCHEEM site. With the help of the
viewerlite software, we performed a flow charge on the P21 protein and added hydrogen ions to it, and water
molecules were also removed. Finally, through the DEEPSITE website, we found the appropriate place for the drug
to bind to the P21 protein, Finally, the docking process was done with the help of Pyrex software.

Results: After binding process, the binding energy between palbociclib drug and p21 protein was investigated.
Because palbociclib has a more negative binding energy, it can easily bind to its P21 protein receptor and exert its
effects on this protein. Also, the coordinates of the placement of the drug in the protein were determined through
the depth location, which was according to the following coordinates. center x: 139.495 y: 168.412 z: 187.0747
Conclusion: After conducting this study, we found that palbociclib can be an effective drug in preventing the further
division of cancer cells by activating the apoptosis process in diseases such as breast cancer.

Keywords: palbociclib, P21 protein, molecular docking
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Investigation of the Expression of HNF3p and STAT3 Genes in Patients
with Colorectal Cancer and Evaluating Their Protential As Biomarkers

Fatemeh Babajani', Soheila Asadi?

1. Department of Clinical Biochemistry, Kermanshah University of Medical Sciences, Kermanshah, Iran.

Background: Due to the high rate of death of the colorectal cancer [CRC], it is important to identify the genetic
factors like HNF3B and STAT3 play a role in the occurrence of this disease. Previous literatures have reported a
regulatory interaction between STAT3 and HNF3B. The aim of present study was to assess the HNF3B gene
expression and its association with STAT3 gene in colorectal cancer samples, matched with margin tissues.
Methods: The 31 tumor tissues of colorectal and 31 matched tumor margin tissues were randomly obtained from
31 patients. Total RNA was extracted using RNX plus and cDNA was synthesied by Yekta Tajhiz Azama Kit. The Real-
time PCR was carried out for assessing the gene expression level of the HNF3[ and STAT3.

Results: We observed a significant difference inthe expression of HNF3B and STAT3 genes in tumor
tissues compared to tumor margin tissue. The results of gene expression analysis showed that expression of HNF3[3
[P value =0.044] and STAT3 [P value= 0.027] genes in tumor tissues were significantly higher compared to tumor
margin tissues. On the other hand, it was shown that there is a positive and significant correlation between HNF3§
gene expression STAT3 gene expressions [P value <0.001].

Conclusion: our results showed that the HNF3[3 and STAT3 genes can have a potential for diagnosis purposes in CRC.

Keywords: Colorectal cancer, Real time PCR, HNF3, STAT3
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Alteration in the Expression of PELP1 and C-Src Genes in Tumor Tissue
of Colorectal Cancer Patients

Fatemeh Babajani', Soheila Asadi?

1. Department of Clinical Biochemistry, Kermanshah University of Medical Sciences, Kermanshah, Iran.

Background: The genetic and environmental factors have crucial role in colorectal cancer (CRC) pathogenesis. Due
to important role of PELP1 and c-Src genes in different types of malignancy, the aim of present study was
investigation of PELP1 and c-Src genes expression in tumor and matched non-tumor tissues in CRC pateints.
Additionally, the biomarker capacity of these two genes was evaluated in present study.

Methods: Thirty tumor tissues as cases and thirty matched margin tissues as controls were used in this study. All of
the samples were obtained from Iran National Tumor Bank (Cancer Institute of Tehran University of Medical Sciences
for Cancer Research, Iran). The RNA was extracted from tissues by RNX plus solution and cDNA was synthesized using
cDNA synthesis kit (Yekta Tajhiz Azma, Iran). The genes expression were assessed, using Real-time PCR.

Results: The expression of PELP1 and c-Src genes in tumor tissues of the patients was significantly higher than those
of the matched margin tissues. Correlation analysis results indicated the positive and significant corollation between
PELP1 and c-Src genes. Analysis of our dada indicated that the PELP1 and c-Src can be considerd as potential
biomarker for CRC.

Conclusion: Higher expression of c-Src and PELP1 genes in tumor tissues comparing to adjusent margin tissue
indicated that these genes are critical components in signaling pathways that are involved in cancer pathogenesis.
Furthermore, the obtained findings revealed that genes can have a potential for diagnosis purposes in CRC.

Keywords: c-Src, PELP1, Colorectal cancer, gene expression
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A DFT Study of Rezlidhia

Hossein shirani!, Mahsa Mahmoudi?

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Faculty of Technology and Engineering, North Tehran Branch, Islamic Azad University, Tehran, Iran.

Background: Acute myeloid leukemia (AML) is a form of blood cancer that specifically targets bone marrow cells
known as myelocytes, progressing rapidly. This condition results in the production of abnormal myeloblasts (a type
of white blood cell), red blood cells, or platelets in the bone marrow of affected individuals. Rezlidhia is a prescribed
medication used for adults diagnosed with acute myeloid leukemia (AML) who possess an isocitrate dehydrogenase-
1 (IDH1) mutation. This treatment is indicated for cases where the disease has relapsed or has shown no
improvement following one or more treatment attempts. Before prescribing Rezlidhia, your healthcare provider will
conduct necessary tests to ensure its suitability for your condition. This medication received FDA approval in
December 2022.

Methods: In the initial stage, the molecular structure of the Rezlidhia drug was designed, using Gauss View software,
and then quantum mechanics calculations were performed at the theoretical level of B3lyp/6-311++G** by
gaussian09 software.

Results: Molecular calculations of Rezlidhia drug were performed through Gauss View software at the theoretical
level of B3lyp/6-311++G** and the structural parameters were reported and the desired molecular structure was
designed, using Gauss View software. Thermodynamic properties for the molecular structure of Rezlidhia have been
determined at the B3lyp/6-311++G** computational level. The dipole moment (Debye) of the Rezlidhia, calculated
at the B3lyp/6-311++G** level of theory. The pux=2.1356, py= -3.4992, uz= 0.8757 and ptot= 4.1919 have been
obtained.

Conclusion: The bond length and bond angle were calculated and their effect on the molecule was investigated.
Also, atomic charges, IR spectrum, frequency and intensity, and different energies of the molecule were extracted
and analyzed. The HOMO-LUMO gap energy has been calculated. The polarizabilities of the Rezlidhia, calculated at
the B3lyp/6-311++G** level of theory. The ax= 336.047, ay= 289.850, az= 225.783, axx= -4.259, axy= 6.376, oxz= -
5.248, ayz=-19.271 have been obtained.

Keywords: Keywords: Rezlidhia, HOMO-LUMO gap, DFT, B3lyp/6-311++G**

268



Acta Biochimica Tranica 2 (2024) supplement

Acta Biochimica Iranica

Journal Homepage: https://abi.tums.ac.ir/index.php/abi

Abstract: A-10-2535-1

The Effect of Alcoholic Ethyl Acetate Extract of Pistachio Green Hull on
Testicular Tissue in Diabetic Male Rat

Ashkan Pourtavakolil, Alireza Khoshdel?

1. Department of Molecular Medicine, Faculty of Medicine, Rafsanjan Unversity of Medical Sciences, Rafsanjan,
Iran.

2. Department of Clinical Biochemistry, School of Medicine, Nervous System Stem Cells Research Center, Semnan
University of Medical Sciences, Semnan, Iran.

Background: Diabetes is one of the causes of infertility in men. This study was performed to evaluate the effects of
alcoholic ethyl acetate extract of pistachio green hull on testicular tissue in diabetic male mice.

Methods: In this experimental study, 45 male Wistar rats with a single dose of streptozotocin (65 mg/kg body weight)
developed type 1 diabetes mellitus. 3 groups including 15 rats were divided: group 1 (control group: for 3 weeks and
once a day administration of dimethyl sulfoxide 2.5% orally (gavage), group 2 (positive control group: for 3 weeks
and once a day insulin injection at the rate of 2 to 4 units), Group 3 (for 3 weeks and once a day Pistachio green hull
extract at a dose of 1 g/kg body weight was given orally (gavage). Then, the number of cells in the process of
spermatogenesis and the levels of testosterone were measured. The data were analyzed by SPSS software.

Results: The results of the present study showed a statistically significant difference between the number of
spermatogonium, spermatids, sertoli and primary spermatocytes in the control group (diabetes) and the insulin
group and the pistachio green hull groups (p <0.05). There was also a significant difference between the number of
spermatid cells in the insulin group with the pistachio green hull group (p <0.05). Also, there was a significant
difference between the number of spermatogonia cells in pistachio green hull group (p <0.05).

Conclusion: Alcoholic ethyl acetate extract of pistachio green hull were effective in increasing the number of cells
in the process of spermatogenesis, and improving the testicular tissue, increasing fertility in diabetic male Wistar
rats. Thus, this extract may be useful for enhancing the fertility in patients suffered from type 1 diabetes disease.

Keywords: Diabetes type 1, male infertility, testis, sperm
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Gene Network Modeling, Identification of Genes, and Key Pathways in
Response To Soybean Cyst Nematode Heterodera Glycines

Arash Noshadi, Habiballah Charehgani

1. Department of Plant Protection, Faculty of Agriculture, Yasouj University, Yasouj, Iran.

Background: Heterodera glycines, is one of the most dangerous pathogens in soybean (Glycine soja) fields and
significantly reduces crop yield. Due to long survival time in soil, controlling this nematode poses considerable
challenges. The use of resistant or transgenic cultivars is one of the effective ways to reduce the damage of this
nematode to soybean plants. Therefore, identifying plant genes that respond to nematode attack is crucial. In this
study, to identify the essential genes and key pathways in the interaction between H. glycines and soybean, 2081
expressed genes of soybean from transcriptome data were analyzed, revealing that 263 genes formed a significant
gene network.

Methods: Using the STRING database, all genes were examined and their gene network was constructed. Then, gene
network was designed and analyzed, using Cytoscape software. Using the Maximum Neighborhood Component
algorithm on the genes within the constructed network, ten genes with the highest impact were identified.
Results: The mRNAs transcribed from these critical genes, were Glyma_18G114900, Glyma_16G145800,
Glyma_10G249000, Glyma_15G194300, Glyma_13G129500, Glyma_20G144700, Glyma_14G003400,
Glyma_12G202500, Glyma_16G205200, and Glyma_20G212900, in order of importance. These genes play crucial
roles in various metabolic pathways, including the production of antenna proteins involved in photosynthesis and
Photosystem | in the infected plant. Gene Ontology and Kyoto Encyclopedia of Genes and Genomes analysis
confirmed these findings. Suggesting that these identified genes are significant in either pathogenicity or resistance
against H. glycines. A comprehensive understanding of this metabolic pathways could facilitate the development of
methods to enhance the plant resistance to stresses and improve agricultural productivity. Additionally, these
analysis indicate that identified genes play critical roles in regulating growth, development, response to
environmental stresses, and defense against pathogens in soybean. These genes also influence various metabolic
and biosynthetic processes and signal transduction pathways.

Conclusion: Research identifies genes and pathways for transgenic soybean resistance to H. glycines, revealing
resistance mechanisms.

Keywords: Bioinformatics, Gene expression, MNC algorithm, Cyst Nematode
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The Effects of Hiit and Cet Exercise Training on Mir-98-5p and Mir-135-
5p Expression Levels in High-Fat High-Fructose Diet-Induced Diabetic
Rats; An Experimental and in Silico Analysis

Seyede Zahra Shahrokhi, Sattar Gorgani-Firuzjaee?, Faranak Kazerouni?, Rana Taheri*, Reza Heidari*®

1. Department of Biochemistry, School of Medicine, AJA University of Medical Sciences, Tehran, Iran.

2. Department of Medical Laboratory Sciences, School of Allied Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

3. Department of Medical Laboratory Sciences, School of Allied Health Medicine, AJA University of Medical
Sciences, Tehran, Iran.

4. Department of Clinical Biochemistry, School of Medicine, Shahid Beheshti University of Medical Sciences,
Tehran, Iran.

5. Medical Biotechnology Research Center, AJA University of Medical Sciences, Tehran, Iran.

6. Research Center for Cancer Screening and Epidemiology, AJA University of Medical Sciences, Tehran, Iran.

Background: In recent years, evidence has shown that miRNAs play a crucial role in the initiation and progression of
many physiological-pathological processes, including diabetes and exercise. However, Exercise and diabetes have
been shown to affect miRNA expression, but little is known about their potential roles and mechanisms. This study
investigated the effects of continuous endurance training (CET) and high-intensity interval training (HIIT) on plasma
miR-98-5p and miR-135-5p expression in diabetic rats.

Methods: This study investigated the effects of CET and HIIT on plasma miR-98-5p and miR-135-5p expression in
diabetic rats. Diabetes was induced in the rats by high-fat high-fructose diet (HFHFD). They were then divided into
three categories: diabetics, CET, and HIIT group. The expression of miR-98 and miR-135 were examined after eight
weeks of exercising.

Results: Comparatively to CET, HIIT efficiently increases the miR-98 and miR-135 expression in diabetic rats. Insilco
investigation showed that both miRs influence biological pathways associated with diabetes, including the insulin
signaling pathways.

Conclusion: Our results demonstrated that the miR-98-5p and miR-135-5p expression levels are deregulated in the
diabetic rats. Furthermore, exercise, especially HIIT, was an effective strategy for increasing miR-98-5p and miR-135-
5p and improving glycemic control, lipid profile, and insulin resistance.

Keywords: Continuous endurance training, Diabetes, Exercise training, High-intensity interval training
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Exploring the Relationship Between Mitochondrial DNA Copy Number
and Maximal Aerobic Capacity

Fatemeh Masoudi?, Sareh Arjmand?, Rana Fayazmillani? , Samira Pourmirzaei?

1. Protein Research Center, Shahid Beheshti University, Tehran, Iran.
2. Department of Sport Biology, Faculty of Sports and Health Sciences, Shahid Beheshti University, Tehran, Iran.

Background: Mitochondria have their own DNA (mtDNA) that encodes key proteins for energy production through
oxidative phosphorylation. mtDNA is a circular molecule separate from the nuclear genome, with its own genetic
system. mtDNA copy number is linked to mitochondrial biogenesis. VO2max is determined by the body's oxygen
transportation and utilization. Given mitochondria's role in energy metabolism, a relationship between mtDNA and
VO2max seems plausible.

Methods: The saliva samples, collected from 44 adults without routine exercise, were used for DNA extraction.
These participants underwent testing to measure their VO2max. The average VO2max was calculated and
participants were divided into two groups, one had VO2max values below and the other above the average point.
Two primers were designed; one for the mtDNA and other for a single-copy nuclear gene (GAPDH). Real-time PCR
was employed to obtain the cycle of threshold (Ct) values for both genes in each sample. The relative mtDNA content
was quantified by representing the data as a ratio of the mtDNA Ct to the GAPDH Ct.

Results: Higher VO2max is often indicative of a more efficient mitochondrial function, however, the relationship
between mtDNA copy number and VO2max remains controversial. Our results reveal a negative correlation between
mtDNA copy number and VO2max, indicating individuals with higher VO2max values tend to have lower mtDNA
copy numbers compared to those with lower VO2max.

Conclusion: Our study suggests that an increase of mtDNA copy number does not necessarily translate to enhanced
oxygen uptake by the body. Keywords: mtDNA copy number, VO2max, Real-time PCR

Keywords: mtDNA copy number, VO2max, Real-time PCR
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Quantum Mechanical Calculations on Dimethyl Fumarate Drug

Hossein Shirani?, Paria Vaezi?, Parmis Montakhabi Tehrani3

1. Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.
2. Department of Biotechnology, Faculty of New Biosciences and Technologies, Science and Culture, Tehran, Iran.
3. Department of Cellular and Molecular Sciences, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran.

Background: Dimethyl fumarate was approved by the Food and Drug Administration (FDA) on March 27, 2013 for
treatment of multiple sclerosis (MS). Dimethyl fumarate acts as a selective inhibitor of Nf-kB signalling. Nf-kB is a
transcription factor that plays a role in glucose activation, inflammatory responses, and immunity. By inhibiting Nf-
kB signalling, dimethyl fumarate can improve symptoms and complications of multiple sclerosis.

Methods: Initially, the molecular structure of Dimethyl fumarate was designed, using Gauss View software, followed
by quantum mechanical calculations at the B3LYP/6-311+G theoretical level by Gaussian09 software.

Results: Using the Gauss View software, the molecular structure of interest was initially designed in this software.
The thermodynamic values for structure of dimethyl fumarate at B3LYP/6-311+G computational level were obtained.
Thermodynamic values for structure of Tolterodine at B3LYP/6-311+G computational level are reported: Total
Energy: 93.479 kcal/mol; Electronic Energy: -335404.095 kcal/mol; Zero-Point Energy: 86.51 kcal/mol; Gibbs Free
Energy: 62.64 kcal/mol; Specific Heat Capacity: 36.854 cal/mol-K; Entropy: 105.420 cal/mol-K. The dipole moment in
Debye was measured as X=0.0000, Y=0.0000, Z=0.0005, with a total of 0.0005. The highest occupied molecular
orbital (HOMO) was found to be -0.29 eV and the lowest unoccupied molecular orbital (LUMO) was -0.15 eV.
Conclusion: Optimization of the drug was performed, using the B3LYP/6-311G method. The study focused on
dimethyl fumarate 's electronic characteristics, specifically the energy difference between the HOMO and the LUMO.
The HLG gap energy was determined to be -0.44 eV. This provides insights into dimethyl fumarate's electronic
behaviour, which could have applications in various fields. The calculated thermodynamic values provide insights
into molecular structure of dimethyl fumarate at the B3LYP/6-311+G computational level. These findings contribute
to our understanding of the compound's properties and its potential in the treatment of multiple sclerosis.

Keywords: Theory (DFT)Multiple Sclerosis (MS), Dimethyl fumarate, HOMO-LUMO, B3LYP, Density Functional
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Pistachio Green Hull Extract Attenuate Testosterone-Induced Benign
Prostatic Hyperplasia in Rats By Down-Regulating Cox-2

Mohammadali Farzaneh?, Abbas Pakdel*

1. Department of Biochemistry, Faculty of Medicine, Semnan University of Medical Sciences, Semnan, Iran

Background: Benign prostatic hyperplasia (BPH) is a prevalent condition in aging males, characterized by prostatic
enlargement and lower urinary tract symptoms (LUTS). BPH tissues are characterized by increased inflammatory
processes and cytokine secretion, including COX-2, and IL-8. Pharmaceutical management of BPH initially relies on
the use of 5-alpha reductase inhibitors (5-ARIs) and alpha-1 adrenergic blockers; however, various side effects are
associated with their use. Therefore, extensive research has been conducted to gather clinical evidence for
alternative BPH treatments, with herbal medicines gaining attention as part of efforts to replace synthetic drugs and
minimize side effects. Studies have revealed that Pistachio green hull extracts (PGHE) have antioxidant, antimicrobial
and anti-mutagenicity activities. The abundance of phenolic compounds and their associated antioxidant activity
make pistachio hulls a valuable candidate as an alternative source of natural bioactive compounds.

Methods: The rats received a daily subcutaneous injection of testosterone enanthate (TE) (3 mg/kg) for 2 weeks to
induce BPH (except the control group). Rats were divided into four groups: group 1 (control), group 2 (BPH, TE alone),
group 3 (BPH+PGHE-100, TE + PGHE 100 mg/kg/day), and group 4 (BPH+PGHE-200, TE + PGHE 200 mg/kg/day). At
the end of the experiment, all rats were sacrificed, and their prostate glands were removed, total RNA extracted,
and subjected to RTgPCR analyses.

Results: In a testosterone-induced BPH rat model, PGHE treatment (100 and 200 mg/kg) significantly reduced COX-
2 mRNA expression in prostate tissue.

Conclusion: These findings suggest that PGHE may be a promising natural treatment for BPH. However, further
studies are warranted to elucidate intracellular events and cellular signaling pathways, as well as to identify and
isolate the active components of pistachio hull extract.

Keywords: Pistachia vera <benign prostate hyperplasia <polyphenols «COX-2
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The Role of Antioxidants in the Treatment of Metabolic Dysfunction-
Associated Fatty Liver Disease: A Systematic Review

Kiana Mohammadian?, Fatemeh Fakhar!, Shayan Keramat?®?, Agata Stanek®*

1. Department of Medical Laboratory Sciences, School of Paramedical Sciences, Shiraz University of Medical
Sciences, Shiraz, Iran.

2. VAS-European Independent Foundation in Angiology/Vascular Medicine, Milan, Italy.
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Zabrze, Medical University of Silesia, Bytom, Poland.

Background: Non-alcoholic fatty liver disease (NAFLD) is a global public health problem that contributes to significant
liver-related morbidity and mortality. It also serves as an independent risk factor for various non-communicable
diseases. In 2020, a proposal was made to rename NAFLD to "metabolic dysfunction-associated fatty liver disease
(MAFLD)", accompanied by more precise diagnostic criteria. Due to its widespread prevalence, effective treatment
for MAFLD is crucial. Elevated levels of oxidative stress are known to be a key factor in the pathogenesis of this
disease. This review aims to evaluate various studies on the efficacy of antioxidant therapies in patients with MAFLD.
Methods: A comprehensive search for relevant research was conducted across the PubMed, SCOPUS, and
ScienceDirect databases. This search led to the identification of 87 studies that met the inclusion criteria. These
studies were categorized based on whether they used natural antioxidants, synthetic antioxidants, or a combination
of both.

Results: Of the human studies analyzed, 31.1% utilized natural antioxidants, 53.3% employed synthetic antioxidants,
and 15.5% used a combination of both. In human-based research, natural antioxidants demonstrated 100% efficacy
in the treatment of MAFLD, whereas synthetic antioxidants were effective in 91% of the studies. In animal-based
studies, natural antioxidants were found to be fully effective, while synthetic antioxidants showed effectiveness in
87.8% of the evaluations.

Conclusion: The findings indicate that natural antioxidants are more effective in the treatment of MAFLD compared
to synthetic antioxidants. Maintaining the appropriate balance between pro-oxidants and antioxidants is a valuable
strategy for monitoring and optimizing antioxidant treatment in patients with MAFLD.

Keywords: non-alcoholic fatty liver disease, metabolic dysfunction-associated fatty liver disease, oxidative stress,
antioxidant treatment, natural antioxidants, synthetic antioxidants, pro-oxidant—antioxidant balance, human
studies, animal studies
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Background: Lipases (E.C.3.1.1.3) are widespread industrial biocatalysts that catalyze the hydrolysis of triglycerides
at oil-water interfaces. Psychrophilic lipases can be beneficial in industrial processes by reducing energy
consumption and preserving the stability of heat-sensitive products. Employing psychrophilic enzymes and
exploiting of enzyme engineering techniques could result in lipases with enhanced activity at low temperatures. To
address this challenge, proteins need to overcome restricted motions at these temperatures; hence, in this work,
enzyme engineering was employed to increase the dynamics of the enzyme.

Methods: In this study, a recombinant cold-adapted lipase from a psychrophilic deep-sea bacterium
Psychrobactersp.C18 was expressed and purified in a bacterial host. Since no protein model was reported for this
lipase, the sequence was modeled via Modeller software, using 4NS4-A PDBID as the template with79.23% sequence
identity. Mutations were selected on the loops near the active site to increase the flexibility of the loop structure
there by enhancing the enzyme's access to the substrate at low temperatures. The selected single mutations were
performed by the quick-change PCR method. Enzymatic activity was evaluated using p-nitrophenyl acetate (p-NPA)
as the substrate in the assay buffer at 25°C for 2 minutes.

Results: The results of SDS-PAGE showed that expression and purification of the enzyme has been successfully
performed. Based on computational studies, the sequence of the residues of the nearest surface loops to the active
site was determined. We generated three mutations in the loop positions including P188G in loop1, L211G in loop2
and Q264W in loop3, and the mutations were confirmed by sequencing. The optimal temperature for the activity of
the wild-type enzyme was 30°C, which was reduced to 20°C for the Q264W, and to 15 °C for the P188G and L211G
mutated enzymes.

Conclusion: The results showed that by increasing the structural flexibility of enzymes through protein engineering,
it is possible to shift their optimum temperature towards lower temperatures.

Keywords: Psychrophilic lipase, Protein engineering, Enzymatic activity
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Rosmarinic Acid Loading on Graphene Oxide Nanoparticles
Functionalized With Titanium Dioxide and Selenium To Evaluate the
Induction of Cytotoxicity and Apoptosis in Prostate Cancer
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Background: Cancer treatment has consistently been a crucial and controversial issue in the world. Many researchers
have tried to use plant-based drugs to lower toxicity and enhance the tumor site targeting. Therefore, For the first
time, we have successfully synthesized and characterized the graphene oxide-titanium dioxide nanoparticles
conjugated with selenium, designed to serve as a biocompatible nanocarrier for delivering Rosmarinic acid to cancer
cells. Rosmarinic acid, a potent polyphenol compound, is an ester of caffeic acid and 3,4-dihydroxyphenylacetic acid.
It is commonly derived from the Boraginaceae and Nepetoideae subfamilies of the Lamiaceae family. The anticancer
ability of Rosmarinic acid has been confirmed against different types of cancers.

Methods: The particle size of RA-GTS-NPs were average 300 nm with a negative surface charge; an Index of
dispersion of 0.2 and also show high loading capacity toward Rosmarinic acid. We used the Resazurin assay to
evaluate the toxicity of nanoparticles and also identified apoptosis by real-time PCR. In addition, the antioxidant
effects of nanoparticles were measured by TAC and CAT assays.

Results: The 50% cell growth inhibition (IC50) of nanoparticles against two prostate cancer cell lines including PC3
and LNCaP were obtained as 98 pg/mL. Cancer Cell treatment with nanoparticles at 50 and 70 pg/mL increased the
gene expression of Bax, BCL2, and P53 in prostate cancer cells.

Conclusion: The findings suggest that RA-GO-Ti-Se nanoparticles exhibit promising therapeutic efficacy against the
specified type of cancer, indicating their potential as a potent treatment option for this malignancy.

Keywords: Graphene oxide nanoparticles, titanium dioxide, selenium, Anticancer effects, cytotoxicity, Rosmarinic
acid, prostate cancer
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A Quantum Mechanical Study of the Anti-HIV Activity of the Etravirine
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Background: The human immunodeficiency virus (HIV) is a member of the genus Lentivirus, part of the family
Retroviridae. It is the causal agent of HIV infection and acquired immunodeficiency syndrome (AIDS). Several
pharmacological approaches have been employed to combat the HIV-1 infection. One of the favorite targets in this
fight is the reverse transcriptase enzyme controlling the replication of the HIV genetic material. A group of drugs
with antiretroviral activity are the non-nucleoside reverse-transcriptase inhibitors (NNRTI). Etravirine is a small
molecule used in the treatment of HIV-1 infections in combination with other antiretroviral agents which received
US FDA approval for use in humans in 2008.

Methods: An electronic structure/molecular study conducted with the anti-HIV activity of a group of Etravirine
hybrids was carried out. Calculations were done based on the density functional theory (DFT) at the B3lyp/6-311++G
level.

Results: The Zero-point energies (ZPE), Enthalpy, Entropy, Gibbs Free energy, CV and total electronic energy of
Etravirine, calculated, using DFT-B3LYP method with the 6-311+G basis set which are -3749.1 kcal/mol, 215.863
kcal/mol, 185.5 cal/mol-Kelvin, 160.6 kcal/mol, 215.374 kcal/mol, respectively. The HOMO, LUMO and HLG (HOMO-
LUMO Gap) energies of the Etravirine have been calculated at the B3LYP/6-311+G which are -0.23462 eV, -0.06666
eV and 0.27954 eV, respectively. The u X, 1Y, pZand p tot dipole moments (in Debye) of the Etravirine molecule
have been obtained equal to 10.2857, -5.5148, 0.0179 and 11.6709, respectively.

Conclusion: In present study, structural parameters, polarizability, atomic charges and IR spectrum and energy of
the Etravirine were collected. Energies (such as Enthalpy, Entropy, Free energy (Gibbs), Zero-point energy), highest
occupied molecular orbital (HOMO) energy, lowest unoccupied molecular orbital (LUMO) energy and the bond gap
energy (AE=ELUMO - EHOMO) were studied.

Keywords: Anti-HIV drugs, Density functional theory (DFT), Etravirine (Intelence)
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Increased Serum A-Synuclein Is Associated With Increased Rem Sleep
Duration in Chronic Insomnia Disorder
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Background: Chronic insomnia (Cl) is the most prevalent sleep disorder, affecting approximately 30 % of world's
population. Available evidence indicates that inflammation plays a crucial role in the pathogenesis of Cl, but its
mechanism is still unknown. The activation of inflammatory pathways in microglia can associate with impaired
autophagy, which in turn contributes to the misfolding and accumulation of proteins such as a-synuclein. However,
no studies examined the association between a-synuclein and Cl and its possible value in the pathogenesis of chronic
insomnia disorder. The aim of this study was to evaluate the association between peripheral a-synuclein and clinical
features in CI.

Methods: Blood samples were collected from 20 individuals (16 female, mean age 47.1 + 10.8 years, range 21-65)
diagnosed with chronic insomnia disorder based on Pittsburgh Sleep Quality Index (PSQl) and full-night video
polysomnography (V-PSG) and 20 healthy individuals (12 female, mean age 44.8 + 11.6 years, range 21-65) based on
PSQl. The serum levels of a-synuclein was evaluated, using enzyme-linked immunosorbent assay (ELISA). Statistical
analyses were performed by the SPSS®, version 20.0 (IBM Corporation, Armonk NY; USA).

Results: We found that people with ClI had significant increase levels of a-synuclein compared to healthy group.
Moreover, we observed significant positive correlation between a-synuclein levels and rapid eye movement (REM)
sleep duration (r = 0.577, p-value < 0.01) in people with chronic insomnia disorder.

Conclusion: The presence of higher serum levels of a-synuclein in Cl group may be associate with reduced
accumulation of insoluble and neurotoxic a-synuclein aggregating within neurons, likely due to the decomposition
by the activate immune cells in the brain, which in turn allows more normal REM sleep patterns in individuals with
chronic insomnia disorder. This study provided new insights on the role of a-synuclein in pathogenesis of CID.

Keywords: Chronic insomnia, a-Synuclein, REM sleep
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The Effect of Hydroalcoholic Extract of Ferulago Angulata on Liver
Function Parameters and Antioxidant Status in Alloxan-Induced
Diabetic Rats
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Background: The aim of this study was to evaluate the hepatoprotective and antioxidant activities of Ferulago
angulata Extract (FAE) in experimental diabetic rats.

Methods: 54 adults male Wistar rats divided into 6 groups (n=9). Diabetes was induced in all animals except those
in group 1 by the daily intraperitoneal injection of 120 mg/kg alloxan monohydrate for 3 consecutive days.
Experimental diabetic rats in groups 3-5 were orally administered with FAE (200,400, and 800 mg/kg/day,
respectively). Group 6 was treated with 150 mg/kg of metformin. At the end of week 4, the rats were anesthetized
and then sacrificed by cardiac puncture. Then, the levels of liver markers, malondialdehyde (MDA), and antioxidant
enzymes capacity were evaluated in each group.

Results: Treatment with FAE resulted in a significant reduction in aspartate transaminase (AST) and alanine
transaminase (ALT) activities as well as in the serum and liver tissue contents of MDA in comparison to the diabetic
control group (P<0.001). The FAE-treated diabetic rats showed a significant increase in catalase, glutathione
peroxidase (GPx), and super oxide dismutase (SOD) activities of the liver (P-values were dose-dependent).
Conclusion: These findings suggest that FAE can reduce the complications of diabetes, prevent oxidative stress, and
improve antioxidant status in diabetic rats.

Keywords: Ferulago angulata, antioxidant, oxidative stress, diabetes mellitus
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Dual Silencing of IGF-1R and Integrity AVB3 Increased Sensitivity To
Chemotherapy in Resistant Colon Cancer Cells
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Background: As a multikinase inhibitor, 5-FU is used to treat a variety of cancers, including colorectal cancer.
However, cancer cells undergo a phenotype change using various strategies, such as increasing the expression of
integrin AVB3 and IGF-1F, and they do not respond properly to the drug. Silencing the insulin-like growth factor-1
receptor and integrin gene using siRNA, it is possible to reduce