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Evaluation of Mitochondrial Transplantation in the Inhibition of
Pulmonary Fibrosis Caused by Bleomycin in Wistar Male Rat

Samira Pourmohammad', Ahmad Salimi?”

IStudent Research Committee/School of Pharmacy/Ardabil University of Medical
Science/Ardabil/lran

’Departmet of Pharmacology and Toxicology/School of Pharmacy/ Ardabil University of
Medical Science/Ardabil/lran

Introduction: Mitochondrial transplantation with healthy mitochondria isolated from cells and
tissues is a new approach to treat mitochondrial dysfunction caused by drugs, chemicals, and
inherited or acquired metabolic disorders. Considering the limitations of treatment using
chemical agents, this approach could offer an exciting therapeutic application in the treatment
of mitochondrial dysfunction caused by drugs and chemicals. In this approach, exogenous
mitochondria are transferred into cells and fused with endogenous mitochondria, resulting in
increased oxygen consumption, ATP levels, replacement of weakened mitochondrial DNA, and
healthy mitochondria. In the past years, various strategies such as antioxidant agents have been
used to treat pulmonary toxicity caused by fibrosing agents such as bleomycin. Despite the
beneficial therapeutic effects of this combination in many cases, these pharmacological agents
have limitations in bleomycin-induced pulmonary toxicity. Furthermore, bleomycin-induced
pulmonary toxicity is irreversible and fatal in many cases. Therefore, this study is focused on
evaluating the possibility of using a new treatment based on transplanting healthy mitochondria
to rats affected by bleomycin-induced pulmonary fibrosis in order to reduce toxicity.

Methods: In this study, we investigate the therapeutic effects and possible mechanisms of
mitochondrial transplantation in bleomycin-induced lung injury and fibrosis in rats. For this
purpose, the animals under study will be divided into 5 groups including control, bleomycin,
bleomycin + 100 pg/ml mitochondria, bleomycin + 200 pg/ml mitochondria and 200 pg/ml
mitochondria. Lung damage is caused by injecting toxic doses of bleomycin at 15 mg/kg. After
induction of pulmonary fibrosis, mice received intravenously purified isolated mitochondria
with high yield (100 and 200 pg/ml). After one week, fibrosis in the lungs was determined by
histopathology analysis, lung wet-to-dry weight ratio, hydroxyproline content, and oxidative
stress biomarkers.

Results: Our data show that bleomycin decreased the activity of succinate dehydrogenase and
gsh, increased the amount of malondialdehyde and hydroxyproline.

It was observed that 100 and 200 puM concentrations of mitochondria for 2 weeks improved
pulmonary fibrosis caused by bleomycin.

Conclusion: The results show that mitochondrial therapy may be a preventive/therapeutic
agent for bleomycin-induced pulmonary fibrosis.

KeyWords: Bleomycin, Pulmonary Fibrosis, Mitochondrial Transplantation, Isolated
Mitochondria
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Introduction of natural products as phosphodiesterase type 4
inhibitors using structure-based virtual screening technique

Saba Salmani!, Mansour Miran?, Saghi Sepehri! *

!Department of Medicinal Chemistry, School of Pharmacy, Ardabil University of Medical
Sciences, Ardabil, Iran.

’Department of Pharmacognosy and Biotechnology, School of Pharmacy, Ardabil University
of Medical Sciences, Ardabil, Iran.

Introduction: Phosphodiesterase 4 is an intracellular enzyme that hydrolyzes cyclic adenosine
monophosphate (cAMP) to adenosine monophosphate. Since many diseases like cancer,
Alzheimer's disease, addiction, Parkinson's, chronic obstructive pulmonary disease (COPD),
and psoriatic arthritis are associated with a decrease in intracellular cAMP. Thus, PDE
inhibitors are a suitable strategy for drug development. Natural Compounds which tend to
inhibit the PDE enzyme, have also been the focus of researches over the years. For instance,
nine prenylated flavonoids extracted from Morus Alba during research in China showed greater
ICso than rolipram. Virtual screening uses computational tools to predict potentially bioactive
compounds from files containing large libraries of small molecules. The following study,
focusing specifically on the development of PDE4B inhibitors by using computational methods
and virtual screening, seeks to introduce more optimal compounds to maximize the potential
of these inhibitors in therapeutic approaches.

Materials and Methods: In summary, rational three-dimensional protein structures were
chosen from the protein database (PDB). Validation of AutoDock4 software was done using
the RMSD index and binding pattern over selected enzymes. A library was formed based on
the pharmacophoric characteristics of the lead compound chosen from databases. Drug-
likeness properties (rule of five) and pharmacokinetic properties were studied using ADMET
servers.

Results: From Over 1000 compounds chosen based on structure similarity to Cyclomorusin
(an extended flavonoid and the most potent natural PDE4 inhibitor reported so far), 12
compounds showed suitable interaction towards the target, and greater affinity than
Cyclomorusin itself. They also have passed Lipinski's rule of five. Among these compounds,
CID 5481973 and CID 21672553 showed desirable pharmacokinetic properties.

Conclusion: The results showed that CID 5481973 and CID 21672553 are promising
candidates for drug design as natural PDE4 inhibitors.

Keywords: Phosphodiesterase4, cAMP, Flavonoid, Virtual screening
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Synthesis, Anti-Leishmania Effect and Molecular Modeling of
New Phenolic Carbonyl Thiourea Derivatives

Mobin Vajedpour!, Nima Razzaghi-AsI**, Behnam Mohammadi Ghalehbin?, Jafar
Abbasi Shiran*

IStudents Research Committee, School of Pharmacy, Ardabil University of Medical Sciences,
Ardabil, Iran

’Department of Medicinal Chemistry, School of Pharmacy, Ardabil University of Medical
Sciences, Ardabil, Iran

3Department of Microbiology and Parasitology, School of Medicine, Ardabil University of
Medical Sciences, Ardabil, Iran

*Department of Medicinal Chemistry, School of Pharmacy, Ardabil University of Medical
Sciences, Ardabil, Iran

Introduction: Leishmaniasis refers to a group of diseases caused by different species of
Leishmania protozoa and is classified as neglected tropical diseases. About 1.5 to 2 million
people are infected with leishmaniasis annually, of which 70,000 cases lead to death. Among
parasitic infections, leishmaniasis has the highest annual death rate after malaria. Considering
the lack of safe and effective vaccines, as well as the low effectiveness and significant side
effects of existing anti-leishmania drugs, it seems that the development of new bioactive
compounds with less side effects and higher efficiency against leishmania parasite, is very
important.

Materials and Methods: In this research, some new phenolic carbonyl thiourea derivatives
were synthesized. Purity of all compounds were checked by thin layer chromatography (TLC).
Using techniques such as infrared (IR) spectroscopy, hydrogen and carbon nuclear magnetic
resonance ("HNMR and '*CNMR) spectroscopy, all the compounds were identified and their
structures were determined. Finally, by the molecular docking technique, the binding affinity
of the synthesized compounds to the Leishmania major Cytochrome C Peroxidase (CCP)
enzyme, were evaluated. CCP plays an important role in the life cycle of the Leishmania
parasite by converting hydrogen peroxide to water in the electron transport chain.

Results: By carefully evaluating the results of each spectra, the structures of all synthesized
compounds were confirmed and characterized. The results of molecular docking showed that
compound V6 with mean binding energy of -9.82 + 0.04 kcal/mol, exhibited the strongest
interaction at the active site of enzyme.

Conclusion: A series of phenolic thiourea carbonyl derivatives were successfully synthesized
and the structure of each compound was confirmed according to spectroscopic techniques.
Finally, based on the molecular docking results, compound V6 was found to be the strongest
compound in terms of binding affinity. It should be noted that the in vitro anti-leishmania
activity of each compound will be examined by biological screening.

Keywords: Synthesis, Leishmania, molecular docking, carbonyl thiourea
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Introduction: Helicobacter pylori is a microaerophilic and gram-negative bacteria that infects
human gastric. It is one of the common causes of gastric cancer that is categorized as a group
1 carcinogen by WHO. The capacity of H. pylori to escape from the host immune response
faces a major barrier. Proteins HTRA and CagA are as the factors involved in the pathogenicity
of H. pylori that can be vaccine candidates. Therefore, in this study, we develop a multi-epitope
vaccine for H. pylori based on HTRA and Cag A by using in silico tools.

Methods and materials: Totally 200 full-length reference sequences of the CagA and HTRA
were extracted from the NCBI database. The comparison of the sequences was done with
BLAST to find similar and conserved region. DNAstar software and NetSurfP were used to
analyze the crystal and secondary structures of these proteins. The binding of 15-mer epitopes
to MHC-II was predicted for each selected amino acid sequence using the IEDB MHC-IIweb
tool. MHC-I, MHC-II, B Cells, antigenicity, and allergenicity prediction were used to identify
the epitopes of Cag A and MTRA using in-silico software.

Results: The results of BLAST demonstrated a low alignment tendency for CagA, therefore
the conserved sequences with the lowest variable amino acids were selected. The
immunogenicity of the selected sequences was validated by allergenicity, antigenicity,
molecular docking scores, solubility, and the vaccine's physicochemical properties. Non-
allergenic T-cell and B-cell epitopes were identified. Furthermore, the fusion of CagA and
HTRA selected sequences was fused using the linker GPGPG. Additionally, B-defensin 2 was
attached to the N-terminal using the EAAAK linker to enhance the immunogenicity of the
vaccine. The expression of the vaccine was confirmed by in silico cloning, as well as
computational methods verified the immune responses of the epitopes.

Keywords: Helicobacter Pylori, Multi-epitope vaccine, Immunoinformatics, Immune
responses
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Introduction: Leishmaniasis is a parasitic disease caused by the Leishmania parasite. The
drugs that are used to treat this disease have disadvantages, such as prolonging the treatment
period, high cost, toxic effect on the liver, heart, and kidney, and the emergence of resistant
strains. Derivatives of thiazolidinediones kill the parasite by inhibiting the enzyme PTR1 and
methionine aminopeptidase.

Material & methods: First, methyl isothiocyanate and hydrazine monohydrate (1:1) reacted
into a flask in the presence of triethylamine and ethanol as a solvent. Then,
methoxybenzaldehyde, sodium sulfate, and a few drops of glacial acetic acid as catalyst were
added to flask. Finally, a-chloroacetyl chloride and a few drops of triethylamine were added to
provided iminothiazilidinone derivatives (the progress of the reaction was evaluated by TLC).
The derivative structures were identified by "H-NMR, *C-NMR, and FT-IR spectroscopy.

Conclusion: In this project, new derivatives of thiazolidinones with different substitutions
were designed and synthesized. Then, the derivative structures were identified by 'H-NMR,
I3C-NMR, and FT-IR spectroscopy. In the following their anti-leishmaniasis effect will be
evaluated on amastigote and promastigote forms of Leishmania major.
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Introduction: A free radical is an atom, molecule or ion that has at least one unpaired electron.
Many radicals are unstable and highly reactive; They can either donate an electron or accept an
electron from other molecules, therefore behaving as oxidants or reductants. Free radicals target
various body molecules, among which lipids, nucleic acids and proteins are the main targets.
Oxidative stress can arise when cells cannot adequately destroy the excess of free radicals
formed. Oxidative stress plays a major role in the development of many diseases such as
atherosclerosis, inflammatory diseases, some cancers, and neurological diseases such as
Parkinson's and Alzheimer's. Oxidative damage to DNA leads to the formation of various
oxidative DNA lesions that can cause mutations. An antioxidant is a molecule stable enough to
donate an electron to a free radical and neutralize it, thus reducing its damaging capacity. These
antioxidants delay or prevent cell damage mainly through their free radical scavenging
properties. Tetrahydropyrimidine derivatives have Antioxidant effect. Bijinelli reaction is one
of the simple and direct methods for the synthesis of tetrahydropyrimidines.
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Abstract: Significant risks to global health and the economy have been presented by the corona
virus disease 2019 (COVID-19) outbreak. The World Health Organisation deemed it a Public
Health Emergency of International Concern. The SARS-CoV-2 virus was identified as the
cause of COVID-19. In the current COVID-19 pandemic, neurological consequences have
been identified as a major source of morbidity and mortality. Along with respiratory
insufficiency, neurological symptoms that range from headaches and loss of smell to dementia
and incapacitating strokes are common in hospitalised patients. Long-term effects of COVID-
19 are likewise expected to be detrimental to the nervous system. Here, we present a thorough
analysis of COVID-19's nervous system involvement. A search on PubMed and Web of science
and google scolare databases was performed. The strategy for literature search was represented
by (“Coronavirus” OR “COVID-19” OR “COVID19” OR “COVID 19” OR “SARS-CoV2”
OR “2019-nCoV”) AND (“nervous system”). Inclusion and exclusion criteria a year
publication filter was applied for 2019-2024 interval of time. Duplicated papers were also
removed. The virus's possible effects on the nervous system have been brought to light by the
COVID-19 pandemic. Neurological symptoms are common in hospitalised patients and can
range in severity from minor problems like headache, vertigo, and loss of taste and smell to
serious consequences including acute cerebrovascular episodes, encephalopathy, and stroke.
The virus can enter the neurological system in a number of ways, such as by infecting the
olfactory system and moving through immune cells or nerve terminals. According to studies,
neurological symptoms might affect as many as 30% of COVID-19 patients. In severe
circumstances, rates can rise to 85% in individuals who have acute respiratory distress
syndrome (ARDS). There has been evidence of complications such acute encephalopathy,
stroke, and Guillain-Barré syndrome. Many of these neurological side effects also linger in
COVID-19 survivors, affecting their quality of life even after they have recovered. This
highlights the necessity for continued investigation into possible treatment strategies as well as
the long-term neurological effects of COVID-19. The neurological system is greatly impacted
by COVID-19, which can cause symptoms ranging from minor ailments like headaches and
loss of smell to serious illnesses like encephalopathy and strokes. Via a number of channels,
including immune cells and nerve terminals, the virus can enter the brain. Better therapy and
care for COVID-19 patients depend on our ability to comprehend these neurological effects,
which highlights the need for continued research.

Keywords: Coronavirus, COVID-19, Nervous system
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Introduction: Gastric cancer is among the five cancer types with the highest morbidity and
mortality. it is considered the second cause of mortality in Patients who have been diagnosed
with cancer. Migration which means the spread of cancer cells from the primary tumor to
surrounding tissues and distant organs, is the main cause of death among patients. This study
aims to, identify molecules that modulate this process and could help us to develop new
therapeutic strategies for targeted cancer treatment.

Materials and Methods: To achieve our objective, we first synthesized new compounds via
multicomponent reactions and then took the following steps to ensure their quality:

1. Tested the purity of the compounds using TLC.

2. Recrystallized the impure compounds.

3. Identified the synthesized compounds by analyzing their melting point, as well as measuring
their Mass, FT-IR, 1IH-NMR, and 13C-NMR.

Results: In this project, several new heterocyclic carbonyl thioureas were synthesized and
identified structurally using FT-IR, MS, HNMR, and 13CNMR.

Conclusion: To summarize, we synthesized four different heterocyclic carbonyl thioureas by
using thiazole, and thiophene heterocycles. Our tests confirm the materials' predicted structures.
We hope that these new compounds will lead to the development of products that can inhibit the
migration of AGS cell lines.

Keywords: Cancer, AGS, thiourea, Migration
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Introduction: MET kinase plays a crucial role in cell proliferation, survival, and metastasis,
making it a significant target in cancer treatment, particularly in non-small cell lung cancer
(NSCLC). While MET kinase inhibitors have shown promise, the emergence of resistance due
to mutations, such as D1228V, poses a challenge to their efficacy. This study aimed to identify
FDA-approved drugs that could potentially inhibit both wild-type MET and its D1228V mutant
form, using computational methods to explore new therapeutic options for NSCLC and other
MET-driven cancers.

Methodology: A comprehensive in silico approach was employed to identify potential MET
inhibitors among FDA-approved drugs obtained from the ChEMBL database. 2358 compounds
were initially filtered based on their structural similarity to the co-crystal ligand of PDB 6SDE.
RDKit was utilized for 2D similarity assessment, implementing Tanimoto and DICE
coefficients with MACCS and Morgan fingerprints, while SwissSimilarity was employed for
3D similarity assessment. Stringent druglikeness criteria (MW < 500, HBD < 5, HBA < 10,
clogP <5, rotatable bonds < 10) were subsequently applied using RDKit and Datamol libraries.
The D1228V mutant form of the MET receptor was generated via the missense3D webserver.
High-throughput virtual screening was then conducted against the wild-type receptor using
Autodock-GPU, with molecules exhibiting binding energies surpassing that of the co-crystal
ligand being selected for further evaluation. These selected compounds were subsequently
screened against the D1228V mutant form to assess their potential as dual inhibitors.

Results: Two FDA-approved drugs, Irbesartan and Losartan, emerged as promising candidates.
Both compounds demonstrated superior binding to the D1228V mutant form compared to other
screened molecules, with more negative binding free energies than in the wild-type receptor.

Conclusion: This computational approach successfully identified two FDA-approved drugs,
Irbesartan and Losartan, as potential dual inhibitors of wild-type and D1228V mutant MET.
These findings suggest a possible repurposing opportunity for these drugs in cancer treatment,
particularly in cases involving MET mutations.

Keywords: MET kinase, NSCLC, Drug repurposing



P33

Synthesis, evaluation of the cytotoxicity, apoptosis induction in
AGS cell line and gene expression and molecular modeling studies
of novel tetrahydropyrimidine derivatives

Saghi Sepehri >, Yasin Panahi ¢, Daniyal Abbasi »9,1, Mahsa Jafari 9,1, Vahed
Adhami ¢, Ghazaleh Farhadi ¢

@ Department of Medicinal Chemistry, School of Pharmacy, Ardabil University of Medical
Sciences, Ardabil, Iran

b Pharmaceutical Sciences Research Center, Ardabil University of Medical Sciences, Ardabil,
Iran

¢ Department of Basic Medical Sciences, Khoy University of Medical Sciences, Khoy, Iran

4 Students Research Committee, School of Pharmacy, Ardabil University of Medical Sciences,
Ardabil, Iran

Abstract: Cancer is a complex disease that remains a leading cause of death worldwide owing
to the lack of effective and efficient drugs. Compounds known as tetrahydropyrmidine have
shown great potential as anti-cancer agents. Here, novel compounds based on
tetrahydropyrimidine scaffold were successfully synthesized by the multicomponent reaction
of Biginelli reaction. The biological functions of the selected compounds in AGS cells,
including cytotoxicity, apoptosis induction, caspase3/7 activity, and gene expressions such as
P53, CDNK2A4, and Caspase-8/9, were evaluated. All synthesized compounds displayed
moderate to good activity against the AGS cell line. Four compounds 4c, 4d, 4i, and 4 m
induced apoptosis and activated caspase-3/7. Among them, compound 4c exhibited the highest
cytotoxicity (IC50 = 69.60 M), apoptosis induction, and caspase-3/7 activity. In comparison
to other compounds, 41 showed a higher stimulation in the expression of P53, CDNK24, and
Caspase 9 genes. However, even though there was an increasing trend in the genes related to
apoptosis and the cell cycle pathways, and the expression of caspase 9 was higher than caspase
8, these differences were not large enough to be significant. In addition, molecular docking
studies and MD simulations were carried out to recognize the likely mechanism of the anti-
cancer effect. Findings of docking revealed compounds fitted in the active site with good
binding. MD simulations showed that compounds 4c, 4d and 4 m made a steady complex with
the Eg5 enzyme. Thus, the possible mechanism of anti-cancer activity of these compounds can
be through inhibition of the Eg5 enzyme.

Keywords: Cancer<CDNK2A4 <Molecular dynamics simulations <Flow cytometry
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Introduction: Globally, gastric cancer remains the fifth most common malignant cancer
and the fourth leading cause of cancer-related mortality.! Due to the lack of early symptoms,
patients with gastric cancer are often diagnosed in an advanced stage, which generally leads
to a poor prognosis after metastasis.”’Therefor it is important to develop anti metastatic
agents to prevent the migration of cancerous gastric cells.

Material and methods: 1) Synthesis of new (hetero) aryl carbonyl thiourea compounds by
one-pot, two-step, three-component method 2) evaluation the purity of sediments 3)
Recrystallization in the presence of impurities 4) Structural identification of the compounds
by FT-IR, Mass, HNMR and 13CNMR 5) Prediction of pharmacokinetic properties for
compounds 6) Examining the cytotoxicity of compounds in AGS cell line 7) Assess the
migration inhibitory effect of the compounds

Results: A number of novel aryl/alkyl carbonyl thiourea compounds were synthesized and
their purity was checked by TLC retention factor (Rf) and measuring melting point range.
They were also structurally analyzed by FT-IR, Mass, HNMR and 13CNMR spectrums.
Pharmacokinetic properties were estimated through online SwissADME server. The next
phase which is the evaluation of the toxicity of these substances and their effect on cell
migration, will be done in the future.

Conclusion: As a summary, our synthesized N-Aryl/hetero aryl carbonyl thiourea
derivatives after passing the structural analysis tests, by recruiting the cytotoxicity tests, the
synthesized compounds showed an inhibitory behavior against growth of AGS cell line.

Keywords: Gastric Cancer — AGS cell line — FT-IR — Mass — HNMR - 13CNMR
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Abstract: Evaluation of biological activity of essential oils has been done over the years in
order to identify new compounds with antibacterial activity for industrial applications. The
food industry has been looking for natural ingredients, because the use of synthetic
antimicrobial additives causes cancer in various types of tissues. For example, parabens cause
breast cancer and nitrites cause lung, intestinal, liver and stomach cancer. In the medical field,
the search for new compounds has become increasingly necessary, as the emergence of resistant
pathogens has compromised treatment and increased mortality. Staphylococcus aureus is an
important example of bacteria that affects food quality and safety. Staphylococcus aureus to
food poisoning caused by consumption of food containing enterotoxins, for example;
Staphylococcal enterotoxin and non-hemolytic enterotoxin are related. Several countries have
reported cases of food poisoning caused by Staphylococcus aureus. In addition, Staphylococcus
aureus is responsible for a wide range of diseases; It ranges from superficial skin infections to
systemic infections. According to the NIH report, every year in America, 2.8 million S. aureus
bacteria infections become resistant to antibiotics, and in Iran, 44% of the infections have been
accounted for, and 22% of them have died.

In this study, the structural screening of the essential compounds extracted from the selected
antibacterial plant has been performed by reverse pharmacognosy technique.

Essential compounds are a large and diverse class of naturally occurring organic chemical
compounds found in plants that can be modified in thousands of ways. Studies have shown that
essential compounds are active against a range of bacteria. Therefore, new candidates for the
development of antibacterial drugs for the effective treatment of infectious bacterial diseases
have been reported.

Keywords: Essential compounds, terpenoids, S. aureus, reverse pharmacognosy, molecular
docking



