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A B S T R A C T 

One of these new concepts that was created with the increasing development of 

medical science and biological knowledge was “Regenerative Medicine”, which is 

referred to as the medicine of the future. It has been less than 20 years since the 

concept of regenerative medicine entered the medical field and has become one of 

the areas of interest of universities, research centers, and biotechnology and 

pharmaceutical companies. Regenerative medicine seeks to find new methods of 

preventing, diagnosing, and treating diseases, so that it can move from traditional 

medicine that works around the diagnosis and treatment with chemical and, to 

some extent, biotechnological drugs, towards individual-centered medicine and 

even precision medicine, for which biological products and drugs will play an 

important role. Despite the extensive advances in medical science, a significant 

number of human diseases are still incurable and only the symptoms of the disease 

are controlled. Therefore, regenerative medicine tries to treat these diseases 

definitively by using the same tools that the body naturally uses to repair damaged 

tissues and organs. These tools include: body cells, the material that surrounds cells 

in their natural habitat, and molecules that affect cells. Stem cells are one type of cell 

used in this field and have received special attention due to their great ability to 

transform into other cells and repair damaged areas. Stem cells play a major role in 

the development of organisms from the embryonic period and these cells can be 

identified in body tissues both during the embryonic period and after birth and are 

responsible for maintaining cellular balance in the normal state as well as during 

the process of repairing a tissue after disease. 

 
  

 

Introduction 

f we consider the human body as a 

building, stem cells are the foundation of 

this building [1]. They are the only cells 

that have the ability to produce and 

create specialized cells and can make more 

than 200 specialized cells such as blood, bone 

and muscle cells [2]. These cells are produced 

by the bone marrow. Initially, one type of stem 

cell builds the body [3].  

Then another group of these cells acts as a 

repair and maintenance team to support these 

structures. Research currently being 

conducted in the field of stem cells is increasing 

human knowledge about how the stages and 

processes of development occur during the 

embryonic period, as well as how damaged 
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cells in the body are replaced after illness and 

how the normal function of tissues and organs 

in the body is restored as a result of various 

injuries [4-6]. This knowledge will be very 

effective in discovering new therapies using 

cells, and the direct use of stem cells in the 

treatment of many diseases has also been 

considered, and in numerous studies 

conducted in this field, the positive effect of this 

approach has been identified in a number of 

diseases [7]. There are different types of stem 

cells. Embryonic stem cells are the most 

versatile. Because they can become all the cells 

of a developing fetus [8] (Figure 1).  

 

 
Figure 1. Advances in Stem Cell Therapy for Regenerative Medicine 

 

Most stem cells in the body have a lower ability 

to create cells and may only help maintain and 

repair the tissues and organs in which they live. 

Stem cells can be classified based on where 

they are and what they do [9]. Stem cells can 

also be classified based on differentiation. In 

these conditions, they include pluripotent and 

unipotent stem cells. Pluripotent stem cells are 

actually the same embryonic stem cells that can 

become any type of cell and tissue. Medical 

researchers obtain embryonic stem cells from 

donated umbilical cord blood or embryos 

created during in vitro fertilization [10]. 

Unipotent or multipotent cells are also tissue-

specific stem cells.  

These cells can make new stem cells, but only 

for the tissue in which they live. If we were to 

classify stem cells based on their origin, we 

would again have two main categories: 

embryonic stem cells and adult stem cells. 

Embryonic stem cells are the same cells that 

are obtained from fetal tissue and can become 

any cell. They can even become a complete, 

differentiated embryo [11]. To achieve this, 

Advanced Therapy Medicinal Products 

(ATMPs) are defined. ATMPs are therapeutic 

and medicinal products based on genes, 

tissues, and cells that are used in humans. 

ATMP products are divided into four different 

groups, which are: 

1- Gene therapy drugs: These drugs contain 

genes that lead to therapeutic, preventive or 

diagnostic effects. These products are mainly 

used by introducing recombinant genes into 

the patient's body to treat a wide range of 

diseases, including genetic abnormalities, 

cancer or chronic diseases. A recombinant gene 

is actually a piece of synthetic DNA in the 
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laboratory that is made and provided as a 

combination of one or more gene fragments 

from different sources [12]. 

2- Cell therapy drugs: These drugs include 

cells and tissues that have been manipulated to 

change their biological characteristics or cells 

and tissues that have been used for purposes 

other than their intended use. These drugs can 

also be used to treat, diagnose, and prevent 

diseases [13]. 

3- Tissue engineering drugs: These drugs 

include cells and tissues that have been 

modified to regenerate, repair, and replace 

human tissues [14]. 

4- Combination drugs: These drugs consist of 

a biological drug along with other materials 

and compounds. A typical example of this type 

of drug is cells embedded in a biodegradable 

scaffold or substrate [15]. 

Despite significant annual growth in the 

regenerative medicine industry, one of the 

economic problems facing companies active in 

this industry is the high R&D intensity index in 

this field.  

This indicator indicates the percentage of the 

company's annual profit that is spent on 

research and development of new products in 

the company. It has been shown that 

companies active in the field of regenerative 

medicine spend an average of 21% of their 

annual profit in the R&D unit on research and 

development of new products, which is 

considered a major challenge for economic 

investors in this field [16].  

Therefore, the Royan Advanced Medical 

Products Development Center, considering the 

aforementioned challenge, has focused on 

designing and carrying out the research and 

development stages of products based on 

regenerative medicine before the desired 

product enters the market [17].  

In this regard, the center's production unit 

works to find reliable cell sources and examine 

the safety and efficacy of cell products. The 

quality control unit also pays serious attention 

to the effort to monitor the production of safe 

and efficient products in compliance with 

international standards [18].  

Also, the quality assurance unit closely 

monitors the documentation of all production 

stages from beginning to end based on defined 

protocols in compliance with international 

standards [19]. Therapeutic products in the 

regenerative medicine industry are classified 

into 4 groups, including the following: 

 Primary cell-based therapeutic 

products [20]. 

 Stem or progenitor cell-based 

therapeutic products. 

 Cell-based immunotherapy therapeutic 

products [21]. 

 Gene therapy products. 

In each of the above categories, a number of 

products have received commercialization 

approval from international regulatory 

organizations such as the US Food and Drug 

Administration (FDA), Health Canada, the 

European Medicines Agency (EMA), the Korean 

Food and Drug Administration (KFDA), 

Australia and New Zealand, and their number 

is increasing every year [22]. Among the 

products with commercialization approval that 

have entered the clinic: 

 38% in the field of skin diseases. 

 30% related to diseases of the 

musculoskeletal system. 

 8% related to inflammatory diseases 

and the immune system. 

 4% eye diseases [23]. 

 4% types of cancer. 

 4% related to types of cardiovascular 

diseases [24]. 

Companies active in the regenerative medicine 

industry in the world are active in four specific 

areas, including the following: 

1- Therapeutics and Devices: The majority of 

companies active in the regenerative medicine 

industry, i.e. 58% of them, are active in the field 
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of producing therapeutic products or devices. 

These companies are active in the field of 

developing and producing cell therapy 

products, small molecules, biological drugs, 

gene therapy products and tissue engineering 

biomaterials and implantable devices [25]. 

2- Tools: The second group of these companies 

is active in the field of devices and equipment 

related to regenerative medicine and 

constitutes 19% of all companies active in the 

regenerative medicine industry. These 

companies are active in the field of developing 

clinical and bioprocess equipment, support 

equipment, solutions and consumables, and 

storage equipment [26]. 

3- Cell banks: 13% of all companies active in 

the regenerative medicine industry are 

engaged in the storage and banking of cells 

from umbilical cord blood and adult stem cells. 

4- Services: About 13% of all companies active 

in the regenerative medicine industry are 

companies providing specialized support 

services such as conducting clinical trials, 

determining the characteristics 

(characterization) of products and their quality 

control [27]. 

Regenerative medicine is expected to have a 

significant impact on healthcare for costly, 

specific and chronic diseases such as 

cardiovascular diseases, stroke, diabetes, soft 

tissue regeneration, neurological diseases such 

as ALS, Parkinson's and Alzheimer's, which 

currently account for the majority of healthcare 

costs. From an economic perspective, the 

market in this area was predicted to reach $ 8.8 

billion by 2016. Because stem cells have the 

ability to transform into many different types 

of cells, scientists believe that these cells could 

be useful in treating and understanding various 

diseases (Table 1). 

 

Table 1. Uses of Stem Cells 

Stem cell applications Description 

Growing new cells in the 

laboratory to replace damaged 

organs or tissues 

Stem cells can help grow new cells or tissues, which can be 

used to treat damage and failure of organs such as the liver 

or heart. 

Repairing parts of organs that are 

not working properly 

Stem cells are able to enter and improve the function of 

failing organs, such as the heart or kidneys. 

Investigating the causes of genetic 

defects in cells 

Stem cell research can help identify the causes and factors 

of genetic defects and provide ways to treat or prevent 

these problems. 

Researching how various diseases, 

especially cancers, develop 

Stem cells are used to gain a better understanding of the 

cellular and molecular processes that lead to various 

diseases, especially cancer. 

Treating cancers, various 

malignancies, treating various 

anemias, and various metabolic 

diseases 

Stem cells are used in bone marrow transplants and other 

cell-based therapies to fight cancer and blood and metabolic 

disorders. 

Testing new drugs for their safety 

and effectiveness 

Stem cells are used in drug trials to test the efficacy and 

safety of new drugs before they are marketed and used 

clinically. 

But this figure exceeded the projected amounts 

and reached $18.9 billion. In 2018, growth of 

$13.8 billion (73% from 2017) was observed, 

so that the regenerative medicine market is 
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expected to increase by 23.3% annually to 

$53.7 billion by 2021, to $170 billion by 2030 

and to $530 billion by 2050. From an economic 

perspective, the annual growth rate (CAGR) of 

this industry has been announced to be 24% 

from 2010 to 2015, which makes this area very 

attractive for investment by large 

pharmaceutical companies [28].  

Despite significant annual growth in the 

regenerative medicine industry, one of the 

economic problems facing companies active in 

this industry is the high R&D intensity index in 

this area. This indicator indicates the 

percentage of the company's annual profit that 

is spent on research and development of new 

products in the company [29].  

It has been shown that companies active in the 

field of regenerative medicine spend an 

average of 21% of their annual profit in the 

R&D unit on research and development of new 

products, which is considered a major 

challenge for economic investors in this field 

[30].  

Therefore, the Royan Advanced Medical 

Products Development Center, considering the 

aforementioned challenge, has focused on 

designing and carrying out the research and 

development stages of products based on 

regenerative medicine before the desired 

product enters the market. In this regard, the 

center's production unit works to find reliable 

cell sources and examine the safety and efficacy 

of cell products [31].  

The quality control unit also pays serious 

attention to the effort to monitor the 

production of safe and efficient products in 

compliance with international standards. Also, 

the quality assurance unit closely monitors the 

documentation of all production stages from 

beginning to end based on defined protocols in 

compliance with international standards [32]. 

 

 

 

History of Stem Cell Products 

The regulation of cell therapy has changed 

rapidly in recent decades. In 2014, the first 

stem cell therapy was recommended for 

approval in the European Union by the 

European Medicines Agency (EMA). The global 

market for stem cell therapy is estimated to 

reach $928.6 million by 2031. Looking ahead to 

the next decade, the global market for stem cell 

therapy is estimated to reach $928.6 million by 

2031. Autologous transplantation is expected 

to hold the largest market share between 2022 

and 2031 [33]. 

 

Stem Cell Therapy for Difficult Diseases 

1- Use of Cord Blood Stem Cells: One of the 

difficult-to-treat diseases worldwide is HIV, 

with nearly 38 million people living with HIV-

1.4, but antiretroviral therapy interventions to 

manage the disease are available to only half of 

this population. In the results of the study 

published in March 2023, umbilical cord blood 

stem cells were shown to target the first female 

HIV patient of mixed race. According to the 

researchers, using umbilical cord blood stem 

cells instead of matched adult donors, as has 

been done previously, increases the potential 

for treating HIV through stem cell 

transplantation in people of any race [34]. 

 

2- Heart failure: Given that mesenchymal 

progenitor cells (MPCs) are allogeneic, 

immune-selected cells with anti-inflammatory 

properties, they can improve outcomes in heart 

failure with reduced ejection fraction (HFrEF). 

In February 2023, the largest cell therapy trial 

to date for chronic heart failure due to low 

ejection fraction (EF) demonstrated the 

potential of mesenchymal progenitor cells 

(MPCs) in addressing inflammation. For the 

first time, we have discovered that stem cells 

can successfully treat the inflammation that 

causes heart failure. “For the first time, we have 

discovered that stem cells can successfully 
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treat the inflammation that causes heart 

failure,” explained Dr. Emerson C. Perrin, 

medical director at the Texas Heart Institute. 

“The results of the trial are significant because 

this disease is currently not treated with drugs 

that treat the symptoms,” Dr. Perrin said. Dr. 

Perrin noted that the data showed that this 

treatment reduced the risk of heart attack or 

stroke in patients by up to 58 percent, and the 

benefit increased to 75 percent in patients with 

high inflammation. Stem cell therapy provided 

these results because reducing inflammation 

caused by activated MPCs may reduce plaque 

instability that leads to heart attacks and 

strokes. Dr. Perrin highlighted these results as 

an important milestone in the field of cardiac 

cell therapy [35]. 

3- Multiple Sclerosis (MS): Results from an 

Italian study published in Neurology in 

December 2022 showed that autologous 

hematopoietic stem cell transplantation has 

the potential to delay disability in active 

secondary progressive multiple sclerosis (MS). 

“Hematopoietic stem cell transplantation was 

associated with a slower progression of 

disability and a higher likelihood of disability 

improvement compared to other treatments,” 

said study author Dr. Mathilde Ingles, from the 

University of Genoa, Italy, explaining the 

findings. In a 10-year retrospective study, 79 

people were evaluated for the disease. After 

five years, 19 percent of those who received 

stem cell transplantation experienced less 

disability than at the start of the study. This was 

compared to four percent of patients who took 

medication [36]. 

 

4- Parkinson’s disease: In February 2023, a 

milestone was reached in the treatment of 

Parkinson’s disease (PD). At Lund University in 

Sweden, a new stem cell transplant therapy has 

been given to humans for the first time. 

Parkinson’s occurs when an area of the brain 

loses nerve cells that produce dopamine. This 

chemical helps regulate body movement. 

Because the loss of these nerve cells leads to a 

decrease in dopamine levels in the brain. As 

part of the STEM-PD clinical trial, eight patients 

have been enrolled to receive stem cell 

transplants into the brain (Figure 2). The stem 

cell treatment, designed to replace lost 

dopamine cells, provides healthy dopamine 

cells [37]. 

 

 
Figure 2. Stem Cell Therapy for Difficult Diseases 
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Stem cell production in a new way 

The Medicines and Healthcare Products 

Regulatory Agency (MHRA) announced in 

March 2023 that the UK Stem Cell Bank is 

trialling automated robotic technology to grow 

stem cells. The UK Health and Social Care 

Secretary Steve Barclay explained that the UK 

is only the second country to have this 

technology trialled. Over the course of 12 

months, the robot will be tested for its 

effectiveness in producing stem cells. 

According to Mark Bailey, chief scientific officer 

at the MHRA [38], the availability of cell-based 

therapies has previously been limited because 

they are often very difficult to produce. For 

example, human mesenchymal stem cells 

(hMPC) are the most promising multipotent 

stem cells for medicine, despite the limitations 

of mass production, high manufacturing costs 

and contamination. Bailey added: “The creation 

of an innovative stem cell robot, which is being 

tested by the UK Stem Cell Bank, could change 

this and make the manufacturing process 

easier due to its potential to reduce human 

error and produce a more consistent end 

product. Ultimately, this could lead to safer and 

more effective treatments for Parkinson’s and 

other diseases [39].” 

 

Angiogenesis in RM for the treatment of 

cardiovascular diseases 

Cardiovascular diseases are the leading cause 

of death worldwide, claiming an estimated 17.9 

million lives annually. Several approaches to 

regenerate infarcted heart muscle have been 

tested with minimal success due to limited 

healing of necrotic heart tissue after 

reperfusion of the infarcted areas. This is 

attributed to the limited ability of the heart 

muscle to repair itself and the rapid formation 

of non-contractile fibrotic scars. One such 

approach is RM via myocardial cell 

transplantation, which can only improve 

cardiac function for a short time due to poor 

cell preservation. As an alternative approach, 

there is now a focus on administering 

exosomes to enhance the angiogenesis process. 

Exosomes are rich in miRNA and mRNA. Their 

unique structure and function favor their 

therapeutic application for myocardial 

regeneration following MI [40]. 

 

Angiogenesis and Cancer Treatment 

Angiogenesis is essential for tumor 

progression, proliferation, and metastasis. 

Inhibition of tumor vasculature has been 

successfully used in experimental studies to 

treat oral, prostate, and renal cancers. Among 

the proposed approaches in RM cancer is the 

inhibition of hypoxia-inducible factor-1α (HIF-

1α), which is responsible for the direct 

initiation of liver-derived growth factor 

(HDGF) and vascular endothelial growth factor 

(VEGF) expression. This in turn leads to the 

inhibition of endothelial cell proliferation. 

1- For damaged nerve regeneration: 

Regeneration of damaged sciatic nerve can be 

achieved using the natural material chitin 

combined with nanoparticles and conductive 

hydrogels. The nerve regenerative changes also 

included successful angiogenesis and Schwann 

cell adhesion [41]. 

2- Gene therapy for damaged nerve 

regeneration: The lack of ability to regenerate 

severed axons makes nerve injury a serious 

event and usually results in permanent 

disability. However, regeneration of neural 

tissues in RM can be achieved by removing 

suppressor cytokine 3 signaling in neural cells 

to enhance the recovery and regeneration of 

damaged nerve axons [42]. Clinical trials have 

confirmed motor recovery and full resumption 

of mobility in all limbs in paralyzed mice 

subjected to complete spinal cord crush. This 

can be achieved by cytokine-stimulating 

JAK/STAT3 signaling and axon regeneration 

following transduction of cortical motor 
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neurons of paralyzed mice using an adeno-

associated virus expressing hyper-IL-6 (hIL-6). 

3- Stem cell (SC) transplantation: Stem cells 

are undifferentiated cells that retain the ability 

to self-renew and differentiate into specialized 

cells. Their therapeutic application aims to 

overcome the limited regenerative capacity of 

damaged tissues and organs and to restore 

impaired metabolic and functional disorders. 

The therapeutic use of stem cells to regenerate 

damaged organs began in the late 1990s for the 

treatment of cancer. Experimental trials have 

used both autologous and allogeneic 

transplants [43]. 

 

Stem cell classification and their 

therapeutic value in RM 

There are two types of stem cell classification. 

According to the stage of development, the first 

approach is to divide them into embryonic 

stem cells (ESCs) and adult stem cells (ASCs). 

Another approach is to divide them into 

totipotent stem cells (TSCs), pluripotent stem 

cells (PSCs), multipotent stem cells (MSCs) and 

unipotent stem cells (USCs) based on their 

growth potentiall [44]. 

 

Application of organoid technology in RM 

Organoids are complex three-dimensional 

cellular structures arranged in clusters of 

miniature organ-like structures. They are 

grown in vitro in suspension cultures, to avoid 

direct physical contact with the bottom of the 

dish. Organoids are self-organized structures 

derived from stem cells and contain fully 

differentiated functional cell types that 

resemble the structure and function of native 

organs [45].  

Organoids can be generated directly from 

various organs through reprogramming of 

differentiated cells, or from pluripotent 

embryonic stem cells. Intestinal organoids, 

liver organoids, pancreas organoids, kidney 

organoids, heart organoids, lung and airway 

organoids, brain and infectious disease 

organoids, and female reproductive tract 

organoids are examples of engineered 

organoids [46]. 

 Although regenerative medicine is relatively 

old, recent technological advances have 

revolutionized this branch of medicine. Recent 

research on how some reptiles can regenerate 

lost or damaged limbs has provided important 

information and enriched the current 

knowledge. In short, RM could save millions of 

lives by treating serious, incurable health 

problems such as diabetes, stroke, paralysis, 

and MI. It could also enable the replacement of 

missing limbs or the correction of congenital 

anomalies. Approaches such as gene editing, 3D 

bio printing, living robotics, soft nanorobotics, 

and combinations of these approaches based 

on artificial intelligence are expected to replace 

several classic lines of therapy in the next few 

years [47]. 

 

What therapeutic approaches are used to 

treat diseases? 

Currently, in the field of medicine, specialized 

treatments are reviewed and proposed for each 

patient according to his or her specific 

molecular and cellular genetic conditions. 

Reconstruction in the field of medicine includes 

the discussion of tissue engineering and cell 

therapy, and protocols will be designed and 

used according to the patient's condition. Even 

in all these areas, various books have been 

written and translated to familiarize people 

with these methods, and there are also basic 

knowledge companies, so that they can provide 

more information and services to the 

community [48]. 

 

The success rate of cell therapy 

In the field of individual-centered medicine, 

people with the same diseases will not have the 

same treatment. It should be evaluated 

according to the molecular and cellular genetic 
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conditions of each person and the treatments 

they have previously had for the disease, and a 

specific treatment protocol for that person 

should be designed and used. In general, due to 

the exclusive and meticulous examination of 

patients and the receipt of individual-centered 

treatments, the improvement of patients in cell 

therapy is at a better level than traditional 

methods [49]. 

 

Types of cells in cell therapy 

The selection of cell types will vary according 

to the type of patient, the patient's needs, and 

the type of tissue. Hematopoietic stem cells, 

mesenchymal stem cells, keratinocytes, 

fibroblasts and melanocytes are examples of 

these cells that are very effective in 

regenerating damaged tissue. According to the 

need, the cells are received from reputable 

centers such as stem cell companies. This 

method is used only in reputable centers that 

have a medical license and approval from the 

Food and Drug Administration and the Deputy 

Ministry of Health [50]. 

 

Treatment with Mesenchymal Stem Cells 

Treatment with mesenchymal stem cells is one 

of the methods of treating MS, but this 

treatment method is still in the clinical trial 

stage. Mesenchymal stem cells play a role in 

repairing myelin and can have positive effects 

on the immune system of patients with MS. The 

treatment method is that mesenchymal stem 

cells are obtained from the patient's bone 

marrow or other tissues. These cells are 

multiplied in the laboratory and then injected 

into the patient's body [51]. 

 

Can stem cell injections help cure MS? 

Analysis of the results of clinical trials 

conducted so far for the treatment of MS shows 

that cell therapy for MS has promising results. 

The studies conducted state the following 

results: 

 Stem cells can regulate the immune 

system of patients with MS. 

 These cells release nutritional factors, 

which include molecules for the growth 

of brain neurons. 

 Stem cells have the ability to regenerate 

cells damaged in MS and differentiate 

into specialized cells with normal 

function [52]. 

 

Is cell therapy for MS approved? 

Currently, no stem cell therapy for the 

treatment of MS has been approved by the 

United States Food and Drug Administration 

(FDA), and all treatment steps and study 

results obtained are from clinical trials 

conducted in this field. Cell therapy is currently 

being approved by the FDA for the treatment of 

leukemia [53].  

Although this treatment has been approved for 

general use in clinical trials for the treatment of 

multiple sclerosis, experts want more studies 

to be done to see if it can be used to treat 

multiple sclerosis. Doctors may use adult stem 

cells to replace damaged or abnormal stem 

cells in the bone marrow. For example, stem 

cell transplants may use donated adult stem 

cells to replace stem cells in the bone marrow 

[54].  

Doctors use them to treat: Blood cancers such 

as leukemia, multiple myeloma, and non-

Hodgkin lymphoma. People with these diseases 

often need a stem cell transplant after receiving 

intense chemotherapy or radiation therapy to 

kill cancer stem cells in their bone marrow. 

Stem cell therapy, as a new medical method, 

relies on the body's ability to regenerate and 

repair damaged tissues. In this method, stem 

cells are collected from various sources in the 

body, such as bone marrow or fat tissue. Due to 

their special ability to transform into different 

types of cells, these cells can be used to 

regenerate damaged tissues in many organs 
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and systems of the body [55]. The treatment 

process usually consists of several steps: 

1- Extraction of stem cells: The doctor first 

collects stem cells from the patient's body. 

These cells are usually taken from bone 

marrow or fat tissue. 

2- Processing of cells: The extracted cells may 

be processed and prepared in special 

laboratory environments to enhance their 

regenerative properties [56]. 

3- Injection or transplantation: The 

prepared cells are injected into the damaged 

area or into the diseased organ. This injection 

can be given directly to damaged tissue such as 

joints, heart, or even brain. 

The advantage of this method is that because 

the stem cells are taken from the patient's own 

body, the risk of rejection or immune reaction 

is very low. Also, due to the ability of stem cells 

to repair and regenerate naturally, they can 

help improve conditions such as joint, heart, 

nerve and even some blood diseases. This 

method is known as a leading approach in 

regenerative medicine and research in this 

field is progressing rapidly [57]. 

 

Examining the use of stem cells and 

regenerative medicine in the treatment of 

infertility 

A new approach to the treatment of infertility 

has been created using mesenchymal stem 

cells. 4 types of mesenchymal stem cells, 

including bone marrow stem cells, fat-derived 

stem cells, menstrual blood mesenchymal stem 

cells and umbilical cord mesenchymal stem 

cells, have each been used to treat infertility 

diseases and have opened new doors to health 

[58].  

Accordingly, menstrual blood mesenchymal 

stem cells can be isolated from menstrual 

blood. These cells have the ability to 

proliferate, self-renew and multi-differentiate. 

These cells also have numerous advantages 

over stem cells derived from other sources, 

including ease of collection, safe proliferation 

and non-invasiveness without worrying about 

ethical requirements or rejection by the 

recipient. Infertility is a problem that affects 

approximately 15% of couples today [59].  

Although assisted reproductive techniques are 

widely used today, only 40-50% of couples who 

request it can have a child with their genetic 

makeup. Especially in people with premature 

ovarian failure, the fertilization rate with 

current treatments does not exceed 5-10%. For 

this reason, many studies are being conducted 

to obtain eggs from stem cells with their 

proliferation and differentiation properties. In 

addition, regenerative cell therapies that can 

replace assisted reproductive techniques and 

correct impaired infertility have also been 

investigated in animal and human studies [60]. 

 

Premature ovarian failure 

In recent years, research has been conducted 

on extracellular vesicles derived from stem 

cells, which eliminate the safety problems. In 

terms of safety and efficacy, clinical studies 

involving large populations are needed. 

1- Premature ovarian failure (POF): 

According to the definition of the European 

Society of Human Reproduction and 

Embryology (ESHRE), this disease is defined as 

a disease under 40 years of age, defined as 

oligo/amenorrhea lasting at least 4 months and 

a follicle-stimulating hormone (FSH) level of 

more than 25 IU/l measured at least 4 weeks 

apart. Its incidence has been reported to be 1% 

on average. The cause of the disease is not fully 

understood, and genetic, environmental, 

enzymatic, infectious and iatrogenic factors are 

considered to be to blame. Current treatments 

are not sufficient and different treatment 

approaches are needed [61]. 

2- Polycystic ovary syndrome (PCOS): 

Polycystic ovary syndrome is another cause of 

infertility that causes increased ovarian 

function and anovulation. It is characterized by 
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high androgen levels, irregular menstruation, 

and the presence of multiple small cysts in the 

ovaries. Its incidence is between 5 and 10% of 

women of reproductive age and is the most 

common endocrine disorder among women of 

reproductive age. Current treatments are 

inadequate in many patients. Regenerative 

medicine applications are being investigated in 

the treatment of inflammatory and immune 

processes [62]. 

3- Endometriosis: This is a chronic 

inflammatory disease in which the basal layer 

of the endometrium is located outside the 

uterine cavity. Its prevalence is between 6 and 

10% and it is a multifactorial disease. Genetic, 

environmental, and immune mechanisms are 

involved in its pathogenesis. Today, infertility 

and pain treatments cannot provide sufficient 

success for these patients [63]. 

4- Asherman's syndrome: This disease is 

characterized by intrauterine adhesions, 

hypomenorrhea, or amenorrhea. Scar tissue 

formed in the uterus may interfere with 

embryo implantation and cause infertility or 

recurrent miscarriage. A history of pregnancy-

related curettage is present in 90% of patients. 

Although hysteroscopy and hormonal 

treatments are used today, advances in 

reconstructive techniques may increase the 

success of disease management. Stem cells are 

undifferentiated cells found in fetal or adult 

tissues. These cells are cells that can renew 

themselves, or differentiate if necessary [44]. 

5- Stem cells in fertility: Induced pluripotent 

stem cells were obtained from mouse 

fibroblast culture in 2006 and have been shown 

to be able to form all three germ layers and 

maintain a karyotype similar to embryonic 

stem cells. Since these cells are generated from 

adult cells, ethical issues arising from embryos 

are avoided. On the other hand, researchers 

transplanted skin cells from azoospermia and 

fertile men along with bone morphogenetic 

protein 4 (BMP4), bone morphogenetic protein 

8 (BMP8), retinoic acid (RA), and LIF into 

mouse testes and studied them. Another study 

showed that human fibroblast-derived stem 

cells transformed into spermatogenic cells 

both in normal culture and by exogenous 

transplantation [35].  

Oogonia were obtained by culture with 

ovarian-derived gonadal cells. Although 

induced pluripotent stem cells are promising, 

they have teratogenic potential, and the use of 

nucleic acid integration methods, epigenetic 

modifications, and genomic instability limit 

their use in therapy. The researchers also found 

that bone marrow-derived stem cells, injected 

intravenously or directly into the uterus of 

mice with which they had formed intrauterine 

adhesions, increased endometrial estrogen-

progesterone receptors and reduced the area 

of fibroids. 

6- Stem cells in female fertility: Endometrial 

stromal stem cells are composed of epithelial 

and endothelial cells. Stromal cells contain 

CD44, CD73, and CD90, but are CD34 and CD45 

negative, epithelial cells are stage-specific 

embryonic antigen (SSEA-1), N-cadherin, and 

NTDPase2 positive, and endothelial cells are 

CD 31 and CD 34 phenotypes. In the absence of 

endometrial injury, these cells remain 

quiescent. In the presence of endometrial 

injury, these cells are homing to the injured 

area by chemokines and the C-X-C chemokine 

receptor type 4 (CXCR4). Cord blood stem cells 

are CD29, CD44, CD73, CD90, and CD105 

positive, and CD31, CD45, and HLADR-85 

negative [66]. Easy to obtain, low risk, and low 

immune response are very advantageous. In 

animal models of POI, ovarian function has 

been shown to promote ovarian repair by anti-

apoptotic activity in granulosa cells, reducing 

FSH levels and increasing estrogen and 

progesterone. Furthermore, a mouse model of 

PCOS induced by dehydroepiandrosterone has 

been shown to reduce inflammatory cytokines 

and improve infertility [7].  
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Furthermore, it has been observed that 

activating matrix metalloproteinase 9 has the 

same effect. In patients with premature ovarian 

failure, the transcription factor phosphorylates 

the protein O3a (FOXO3a) and the protein O1 

Forkhead Box (FOXO1), causing early follicle 

activation and thus increasing the number of 

follicles. 

7- Amniotic fluid-derived stem cells: 

Amniotic fluid-derived stem cells are often 

used in regenerative medicine due to their 

immunomodulatory properties and ability to 

differentiate. VEGF, transforming growth factor 

alpha and beta improve ovarian function by 

activating the EGF and bone morphogenetic 

protein (BMP) signaling pathways. In mouse 

models of POF, these cells are follicular, 

especially if they have the CD4C/CD105+ 

antigen. It has been shown to prevent atresia 

and restore ovarian function [28]. Extracellular 

vesicles derived from mesenchymal stem cells 

are currently being used to reduce the 

immunological reactions of stem cells. 

However, although all of these methods are 

promising, much more study is needed before 

they can be put into routine practice. 

 

Discussion 

What will be the big advances in stem cells and 

regenerative medicine in 2018? 

1- Advances in cell therapy and gene therapy: 

This year, cell therapy and gene therapy will be 

in the news again. Especially in the field of CAR-

T cells. 

2- At least 20 products related to stem cells and 

regenerative medicine will receive approval 

from the US Food and Drug Administration in 

2018 [9]. 

3- Further development of the use of induced 

stem cells in Japan: In 2018, the development 

of the use of induced stem cells for activities 

related to regenerative medicine will 

accelerate. The clinical trial of Masayo 

Takahashi's team is one of these measures. 

4- Further development of the use of induced 

stem cells in the United States. 

5- Intrauterine tests will make further 

progress. 

6- Studies on embryonic stem cells in the 

United States will face fewer restrictions and 

will receive research funding [10]. 

7- Using CRISPR to edit genes in human 

embryos: Among the measures in this case is 

the use of this technique to silence some genes 

by the research team of the Fredrik Lanner 

laboratory. 

8- Progress in the treatment of Parkinson's 

disease using stem cells. 

9- Increased advertising of stem cell clinics, 

even in television commercials. 

10- There are differences of opinion about the 

use of CRISPR in human embryos. 

11- The California Institute for Regenerative 

Medicine has announced its plans for further 

research and increased funding for stem cell 

and regenerative medicine studies. 

12- At least one state in the United States will 

pass laws to deal with unauthorized clinics and 

the necessary actions will be taken. 

13- The FDA will also deal legally with 

unauthorized clinics [62]. 

14- Some government officials will also address 

the issue of dealing with the illegal activities of 

some clinics related to stem cells and 

regenerative medicine. 

15- More patients will sue unlicensed clinics 

providing stem cell and regenerative medicine 

services. 

16- Some unlicensed clinics will also counter-

sued lawmakers and patients. 

17- Unlicensed clinics in Florida will cause a lot 

of noise. This is while the number of 

regenerative medicine clinics is higher in 

California. 

18- Some information related to unlicensed 

clinics will leak. 

19- Stem cell biotechnology will continue to 

advance. 
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20- Efforts related to preventing the aging 

process with the help of stem cell anti-aging 

factors will expand [63]. 

 

Conclusion 

The interest in stem cells is due to their 

regenerative abilities. Researchers hope that 

through these cells they will be able to gain a 

better understanding of how diseases occur 

and, based on this, develop appropriate 

treatments for diseases. In addition, stem cells 

are used as a type of regenerative medicine and 

have the potential to grow into new tissues and 

be used in organ transplants. Stem cells can 

also be programmed into tissue-specific cells to 

test new drugs. For example, researchers can 

create nerve cells to test a new drug for 

neurological diseases. Below is a list of some 

diseases that are treated with stem cells: 

 Anemias. 

 Blood disorders or inherited abnormalities 

of red blood cells. 

 Bone marrow cancers. 

 Leukemia. 

 Lymphoma. 

 Inherited disorders of the immune system. 

 Inherited disorders of the immune system 

and other systems. 

 Inherited metabolic disorders. 

 Inherited platelet abnormalities. 

 Phagocyte disorders. 

 Solid tumors. 

 

References 

[1] A Jalali et al.  Investigation of 

Cardiopulmonary Complications in Patients 

with Infection and Prevalence of Intubation in 

ICU with Radiological Point. Pakistan Heart 

Journal. 2023 56 (2): 906-919 [Google 

Scholar], [Publisher], [Crossref] 

[2] A.P. Carregal, F.V. Maciel, J.B. Carregal, B.R. 

Santos, A.M. da Silva, A.G. Tronto, Docking-

based virtual screening of Brazilian natural 

compounds using the OOMT as the 

pharmacological target database, Journal of 

Molecular Modeling, 2017, 13, 1-8. [Crossref], 

[Google Scholar], [Publisher]  

[3] B. Muz, P. De La Puente, F. Azab, A. 

Kareem Azab, The role of hypoxia in cancer 

progression, angiogenesis, metastasis, and 

resistance to therapy, Hypoxia, 2015, 83-92. 

[Crossref], [Google Scholar], [Publisher]  

[4] C. Finanda, N. Nurwasis, W. Sasono, 

Intravitreal Administration of Corticosteroids 

and Anti-Vascular Endothelial Growth Factor 

(Anti-VEGF) Agents to Prevent Proliferative 

Vitreoretinopathy in Open Globe Injury: A 

Review, Journal of Medicinal and Chemical 

Sciences, 2024, 7, 311-325.  [Crossref], [Google 

Scholar], [Publisher]  

[5] C. Ronco, A.R. Martin, L. Demange, R. 

Benhida, ATM, ATR, CHK1, CHK2 and WEE1 

inhibitors in cancer and cancer stem cells, 

Medchemcomm, 2017, 8, 295-319. [Crossref], 

[Google Scholar], [Publisher]  

[6] C. Wang, D. Greene, L. Xiao, R. Qi, R. Luo, 

Recent developments and applications of the 

MMPBSA method, Frontiers in Molecular 

Biosciences, 2018, 4, 1-18. [Crossref], [Google 

Scholar], [Publisher]  

[7] C. Wigerup, S. Påhmn, D. Bexell, 

Therapeutic targeting of hypoxia and hypoxia-

inducible factors in cancer, Pharmacology & 

Therapeutics, 2016, 164, 152-169. [Crossref], 

[Google Scholar], [Publisher]  

[8] C.A. Lipinski, Lead-and drug-like 

compounds: The rule-of-five revolution, Drug 

Discovery Today: Technologies, 2004, 1, 337-

341. [Crossref], [Google Scholar], [Publisher]  

[9] D. Shen, H. Liu, F. Qian, P. Wan, Design, 

synthesis and evaluation of novel 

thienopyridazine derivatives as Chk1/2 

inhibitors, Bioorganic Chemistry, 2022, 121, 

105704-105716. [Crossref], [Google Scholar], 

[Publisher]  

[10] E Jalalian et al. Occlusal splints in the 

treatment of temporomandibular disorders: A 

https://scholar.google.com/scholar?cluster=16068437974447162784&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=16068437974447162784&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=16068437974447162784&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=16068437974447162784&hl=en&oi=scholarr
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.22088/cjim.13.0.228
https://doi.org/10.1007/s00894-017-3253-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Docking-based+virtual+screening+of+Brazilian+natural+compounds+using+the+OOMT+as+the+pharmacological+target+database&btnG=
https://link.springer.com/article/10.1007/s00894-017-3253-8
https://doi.org/10.2147/HP.S93413
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B4%5D+B.+Muz%2C+P.+Puente%2C+F.+Azab%2C+et+al%2C+The+role+of+hypoxia+in+cancer+progression%2C+angiogenesis%2C+metastasis%2C+and+resistance+to+therapy%2C+Hypoxia%2C+2015%2C+83%2C+1%2C+5+https%3A%2F%2Fdoi.org%2F10.2147%2FHP.S93413+&btnG=
https://www.tandfonline.com/doi/abs/10.2147/HP.S93413
https://doi.org/10.26655/JMCHEMSCI.2024.2
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B1%5D+C.+Finanda%2C+N.+Nurwasis%2C+W.+Sasono%2C+et+al%2C+Intravitreal+Administration+of+Corticosteroids+and+Anti-Vascular+Endothelial+Growth+Factor+%28Anti-VEGF%29+Agents+to+Prevent+Proliferative+Vitreoretinopathy+in+Open+Globe+Injury%3A+A+Review%2C+Journal+of+Medicinal+and+Chemical+Sciences%2C+2024%2C++7%2C+2%2C+311-325.++https%3A%2F%2Fdoi.org%2F10.26655%2FJMCHEMSCI.2024.2++&btnG=
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B1%5D+C.+Finanda%2C+N.+Nurwasis%2C+W.+Sasono%2C+et+al%2C+Intravitreal+Administration+of+Corticosteroids+and+Anti-Vascular+Endothelial+Growth+Factor+%28Anti-VEGF%29+Agents+to+Prevent+Proliferative+Vitreoretinopathy+in+Open+Globe+Injury%3A+A+Review%2C+Journal+of+Medicinal+and+Chemical+Sciences%2C+2024%2C++7%2C+2%2C+311-325.++https%3A%2F%2Fdoi.org%2F10.26655%2FJMCHEMSCI.2024.2++&btnG=
https://www.sid.ir/fileserver/je/36704-280337-x-1141069.pdf
https://doi.org/10.1039/c6md00439c
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ATM%2C+ATR%2C+CHK1%2C+CHK2+and+WEE1+inhibitors+in+cancer+and+cancer+stem+cells%E2%80%A0%09&btnG=
https://pubs.rsc.org/en/content/articlelanding/2017/md/c6md00439c
https://doi.org/10.3389/fmolb.2017.00087
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+Developments+and+Applications+of+the+MMPBSA+Method&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+Developments+and+Applications+of+the+MMPBSA+Method&btnG=
https://www.frontiersin.org/journals/molecular-biosciences/articles/10.3389/fmolb.2017.00087/full
https://doi.org/10.1016/j.pharmthera.2016.04.009
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B5%5D+C.+Wigerup%2C+S.+P%C3%A5hlman%2C+D.+Bexell%2C+Therapeutic+targeting+of+hypoxia+and+hypoxia-inducible+factors+in+cancer.+Pharmacology+%26+Therapeutics%2C+2016%2C+164%2C+1%2C+152%E2%80%93169.+https%3A%2F%2Fdoi.org%2F10.1016%2Fj.pharmthera.2016.04.009+&btnG=
https://www.sciencedirect.com/science/article/pii/S0163725816300559
https://doi.org/10.1016/j.ddtec.2004.11.007
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B21%5D.+C.A.+Lipinski%2C+Drug+Discovery+Today%3ATechnologies%2C+2004%2C+1%2C+337-341.&btnG=
https://www.sciencedirect.com/science/article/pii/S1740674904000551
https://doi.org/10.1016/j.bioorg.2022.105704
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design%2C+synthesis+and+evaluation+of+novel+thienopyridazine+derivatives+as+Chk1%2F2+inhibitors&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0045206822001092?via%3Dihub
https://jdm.tums.ac.ir/article-1-6259-en.pdf
https://jdm.tums.ac.ir/article-1-6259-en.pdf


 

 

220 

2025, Volume 4, Issue 2 

 

 

 

 

 

 

 

 

 

narrative review study. Journal of Dental 

Medicine Tehran University of Medical 

Sciences. 2024, 37(5): 1-8 [Google Scholar], 

[Publisher], [Crossref] 

[11] H Ahmady, M Afrand, M Motaqi, Gh 

Hossein Meftahi, Utilizing Sertoli Cell 

Transplantation as a Therapeutic Technique 

for the Management of Neurodegenerative 

Diseases, Archives of Razi Institute, 2024, 

79(4) [Crossref], [Google Scholar], [Publisher] 

[12] H Kaseb Ghane et al., Power Laser 

Application for Immediate Implant Placement 

in Infected Sites: A Systematic Review, Photo-

biomodulation, Photomedicine, and Laser 

Surgery, 2024 41, 12 [Google Scholar], 

[Publisher], [Crossref] 

[13] H. L. Smith, H. Southgate, D. A. Tweddle, N. 

J. Curtin, DNA damage checkpoint kinases in 

cancer, Expert Reviews in Molecular Medicine, 

2020, 22, 2. [Crossref], [Google Scholar], 

[Publisher]  

[14] Hassard J, Teoh KR, Visockaite G, Dewe 

P, Cox T. The cost of work-related stress to 

society: A systematic review. Journal of 

occupational health psychology. 2018; 23(1):1. 

[Google Scholar], [Publisher], [Crossref] 

[15] J. Fan, A. Fu, L. Zhang, Progress in 

molecular docking, Quantitative Biology, 2019, 

7, 83-86. [Crossref], [Google Scholar], 

[Publisher]  

[16] J. Leem, C. Lee, D.Y. Choi, J.S. Oh, Distinct 

characteristics of the DNA damage response in 

mammalian oocytes, Experimental & Molecular 

Medicine, 2024, 56, 319-328. [Crossref], 

[Google Scholar], [Publisher]  

[17] J.A. Sterne, M.A. Hernán, B.C. Reeves, J. 

Savović, N.D. Berkman, M. Viswanathan, D. 

Henry, D.G. Altman, M.T. Ansari, I. Boutron, 

ROBINS-I: a tool for assessing risk of bias in 

non-randomised studies of interventions, bmj, 

2016, 355. [Crossref], [Google Scholar], 

[Publisher]  

[18] J.D. Schulte, M.K. Aghi, J.W. Taylor, Anti-

angiogenic therapies in the management of 

glioblastoma, Chinese Clinical Oncology, 2021, 

10, 37. [Crossref], [Google Scholar], [Publisher]  

[19] J.S. Kim, J.M. Cho, H. Kim, Y.K. Jeong, J.-

K. Kim, E.H. Kim, Tumor treating fields can 

effectively overcome trastuzumab resistant 

breast cancer multiplication, American Journal 

of Cancer Research, 2021, 11, 3935. [Google 

Scholar], [Publisher]  

[20] K Hadavand Mirzaei, et al., Application 

of Robotic Instruments in Hip Arthroplasty 

Surgery Based on Practical Tips a Systematic 

Review, Eurasian Journal of Chemical, 

Medicinal and Petroleum Research, 2024, 3 

(2), 593-609 [Google Scholar], [Publisher], 

[Crossref] 

[21] K Hashemzadeh et al., Effects of interval 

training on post-coronary artery bypass 

grafting hemodynamic indices. 2020  [Google 

Scholar], [Publisher] 

[22] M Anaraki Robati et al. Effect of Repeated 

Microwave Disinfection on Surface Hardness 

and Dimensional Accuracy of Two Dental Stone 

Materials.Journal of Advances in Bioscience & 

Clinical Medicine. 2014, 3(1): 17-24 [Google 

Scholar], [Publisher], [Crossref] 

[23]  Dashti et al. Advancement and 

Application of Deep Learning on Detection of 

Peri-Implantitis, a Narrative Review. Advances 

in Artificial Intelligence and Machine Learning. 

European Workshop on Periodontology. J Clin 

Periodontol.; 2011 (11): 178-181 [Google 

Scholar], [Publisher], [Crossref] 

[24] M Dashti.,et al.Advancement and 

Application of Deep Learning on Detection of 

peri-Implantitis,a Narrative Review.,Journal of 

Advances in Arfificial Intelligence and Machine 

Learning;2024 Review 4(2):2290-2301 

[Google Scholar], [Publisher], [Crossref] 

[25] M. Cavani, W.A. Riofrio, M. Arciniega, 

Molecular dynamics and MM-PBSA analysis of 

the SARS-CoV-2 gamma variant in complex 

with the hACE-2 receptor, Molecules, 2022, 27, 

1-16. [Crossref], [Google Scholar], [Publisher]  

https://jdm.tums.ac.ir/article-1-6259-en.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.22088/cjim.13.0.228
10.32592/ARI.2024.79.4.701
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=MLq6encAAAAJ&citation_for_view=MLq6encAAAAJ:9yKSN-GCB0IC
https://openurl.ebsco.com/openurl?sid=ebsco:plink:scholar&id=ebsco:gcd:179518322&crl=c
https://www.liebertpub.com/journal/photob
https://www.liebertpub.com/journal/photob
https://www.liebertpub.com/journal/photob
https://www.liebertpub.com/toc/photob/41/12
https://scholar.google.com/citations?hl=en&user=ttJK_GwAAAAJ
https://www.liebertpub.com/doi/abs/10.1089/photob.2023.0010
https://doi.org/10.1089/photob.2023.0010
https://doi.org/10.1017/erm.2020.3
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B8%5D.+H.L.+Smith%2C+H.+Southgate%2C+D.A.+Tweddle%2C+N.J.+Curtin%2C+Expert+Rev+Mol+Med%2C+2020%2C+22%2C+1-14.&btnG=
https://www.cambridge.org/core/journals/expert-reviews-in-molecular-medicine/article/dna-damage-checkpoint-kinases-in-cancer/A683FC4BF1DB0A842054D99F30AB6885
https://scholar.google.com/citations?hl=en&user=p9iZWt0AAAAJ
https://pubmed.ncbi.nlm.nih.gov/28358567/
10.1037/ocp0000069
https://doi.org/10.1007/s40484-019-0172-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Progress+in+molecular+docking&btnG=
https://onlinelibrary.wiley.com/doi/10.1007/s40484-019-0172-y
https://doi.org/10.1038/s12276-024-01178-2
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B4%5D.+J.+Leem%2C+C.+Lee%2C+D.Y.+Choi%2C+J.S.+Oh%2C+Experimental+%26+Molecular+Medicine%2C+2024%2C+56%2C+319-328.&btnG=
https://www.nature.com/articles/s12276-024-01178-2
https://doi.org/10.1136/bmj.i4919
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B29%5D+J.+A.+Sterne%2C+M.+Hernan%2C+B.+C.+Reeves+B+C%2C+et+al.+ROBINS-I%3A+a+tool+for+assessing+risk+of+bias+in+non-randomised+studies+of+interventions%2C+British+Medical+Journal%2C+2016%2C+1%2C+355%2C+4919.+https%3A%2F%2Fdoi.org%2F10.1136%2Fbmj.i4919+&btnG=
https://www.bmj.com/CONTENT/355/BMJ.I4919.abstract
https://doi.org/10.21037%2Fcco.2020.03.06
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=J.+D.+Schulte%2C+K.+Manish%2C+J.+W.+Taylor%2C+Anti-angiogenic+therapies+in+the+management+of+glioblastoma%2C+Chin+Clin+Oncol%2C+2021%2C10%2C+4%2C+37.+&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10631456/
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B27%5D+J.+Kim%2C+J.+Cho%2C+H.+Kim%2C+et+al%2C+Tumor+treating+fields+can+effectively+overcome+trastuzumab+resistant+breast+cancer+multiplication%2C+American+Journal+of+Cancer+Research%2C+2021%2C+11%2C+8%2C+3935-3945.+&btnG=
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B27%5D+J.+Kim%2C+J.+Cho%2C+H.+Kim%2C+et+al%2C+Tumor+treating+fields+can+effectively+overcome+trastuzumab+resistant+breast+cancer+multiplication%2C+American+Journal+of+Cancer+Research%2C+2021%2C+11%2C+8%2C+3935-3945.+&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414379/
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:AXPGKjj_ei8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:AXPGKjj_ei8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:AXPGKjj_ei8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:AXPGKjj_ei8C
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://www.ejcmpr.com/
https://doi.org/EJCMPR/20240602
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=K+Hashemzadeh+et+al.%2C+Effects+of+interval+training+on+post-coronary+artery+bypass+grafting+hemodynamic+indices.+2020++&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=K+Hashemzadeh+et+al.%2C+Effects+of+interval+training+on+post-coronary+artery+bypass+grafting+hemodynamic+indices.+2020++&btnG=
http://www.cjmb.org/uploads/pdf/pdf_CJMB_388.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.22088/cjim.13.0.228
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=M+Dashti+et+al.+Advancement+and+Application+of+Deep+Learning+on+Detection+of+Peri-Implantitis%2C+a+Narrative+Review.+Advances+in+Artificial+Intelligence+and+Machine+Learning.+European+Workshop+on+Periodontology.+J+Clin+Periodontol.%3B+2011+%2811%29%3A+178-181+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=M+Dashti+et+al.+Advancement+and+Application+of+Deep+Learning+on+Detection+of+Peri-Implantitis%2C+a+Narrative+Review.+Advances+in+Artificial+Intelligence+and+Machine+Learning.+European+Workshop+on+Periodontology.+J+Clin+Periodontol.%3B+2011+%2811%29%3A+178-181+&btnG=
https://www.researchgate.net/publication/381895111_Advancement_and_Application_of_Deep_Learning_on_Detection_of_Peri-Implantitis_a_Narrative_Review
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.54364/AAIML.2024.42132
https://scholar.google.co.uk/scholar?hl=en&as_sdt=0%2C5&q=4.%09Mashak+Z%2C+Jafariaskari+S%2C+Alavi+I%2C+Sakhaei+Shahreza+M%2C+Safarpoor+Dehkordi+F.+Phenotypic+and+genotypic+assessment+of+antibiotic+resistance+and+genotyping+of+vacA%2C+cagA%2C+iceA%2C+oipA%2C+cagE%2C+and+babA2+alleles+of+Helicobacter+pylori+bacteria+isolated+from+raw+meat.+Infection+and+Drug+Resistance.+2020+Jan+29%3A257-72.&btnG=
https://www.tandfonline.com/doi/full/10.2147/IDR.S233612
https://doi.org/10.2147/idr.s233612
https://doi.org/10.3390/molecules27072370
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Molecular+Dynamics+and+MM-PBSA+Analysis+of+the+SARS-CoV-2+Gamma+Variant+in+Complex+with+the+hACE-2+Receptor&btnG=
https://www.mdpi.com/1420-3049/27/7/2370


 

 
 

221 

 

2025, Volume 4, Issue 2 

 

 

 

 

 

 

 

 

 

[26] M. De Vivo, M. Masetti, G. Bottegoni, A. 

Cavalli, Role of molecular dynamics and related 

methods in drug discovery, Journal of 

Medicinal Chemistry, 2016, 59, 4035-4061. 

[Google Scholar], [Publisher]  

[27] M. Dunkel, S. Günther, J. Ahmed, B. 

Wittig, R. Preissner, SuperPred: Drug 

classification and target prediction, Nucleic 

Acids Research, 2008, 36, W55-W59. 

[Crossref], [Google Scholar], [Publisher]  

[28] M. Någård, M.-L. Ah-See, J. Strauss, T. 

Wise-Draper, H.P. Safran, L. Nadeau, W.J. 

Edenfield, L.D. Lewis, L.H. Ottesen, Y. Li, Phase I 

study to assess the effect of adavosertib 

(AZD1775) on the pharmacokinetics of 

substrates of CYP1A2, CYP2C19, and CYP3A in 

patients with advanced solid tumors, Cancer 

Chemotherapy and Pharmacology, 2023, 92, 

193-203. [Crossref], [Google Scholar], 

[Publisher]  

[29] M. Stawinska, A. Cygankiewicz, R. 

Trzcinski, M. Mik, A. Dziki, W.M. Krajewska, 

Alterations of Chk1 and Chk2 expression in 

colon cancer, International Journal of 

Colorectal Disease, 2008, 23, 1243-1249. 

[Crossref], [Google Scholar], [Publisher]  

[30] M.A. Alshahat, M.A. Elgenedy, A.A. 

Aboushady, M.T. Williams, Cancer Treatment: 

An Overview of Pulsed Electric Field Utilization 

and Generation, Applied Sciences, 2023, 13, 

10029. [Crossref], [Google Scholar], [Publisher]  

[31] M.K. Kim, J. James, C.M. Annunziata, 

Topotecan synergizes with CHEK1 (CHK1) 

inhibitor to induce apoptosis in ovarian cancer 

cells, BMc Cancer, 2015, 15, 1-10. [Crossref], 

[Google Scholar], [Publisher]  

[32] M.-P. Rols, M. Golzio, J. Kolosnjaj-Tabi, 

Electric field based therapies in cancer 

treatment, Cancers, 2020, 12, 3420. [Crossref], 

[Google Scholar], [Publisher]  

[33] O. Rominiyi, A. Vanderlinden, S.J. 

Clenton, C. Bridgewater, Y. Al-Tamimi, S.J. 

Collis, Tumour treating fields therapy for 

glioblastoma: current advances and future 

directions, British Journal of Cancer, 2021, 124, 

697-709. [Crossref], [Google Scholar], 

[Publisher]  

[34] O.L. Chinot, W. Wick, W. Mason, R. 

Henriksson, F. Saran, R. Nishikawa, A.F. 

Carpentier, K. Hoang-Xuan, P. Kavan, D. Cernea, 

Bevacizumab plus radiotherapy–

temozolomide for newly diagnosed 

glioblastoma, New England Journal of 

Medicine, 2014, 370, 709-722. [Crossref], 

[Google Scholar], [Publisher]  

[35] P. Banerjee, O.A. Eckert, A.K. 

Schrey, R. Preissner, ProTox-II: A webserver for 

the prediction of toxicity of chemicals, Nucleic 

Acids Research, 2018, 46, 257-263. [Crossref], 

[Google Scholar], [Publisher]  

[36] P. Gralewska, A. Gajek, A. Marczak, A. 

Rogalska, Participation of the ATR/CHK1 

pathway in replicative stress targeted therapy 

of high-grade ovarian cancer, Journal of 

Hematology & Oncology, 2020, 13, 1-16. 

[Crossref], [Google Scholar], [Publisher]  

[37] Q. Tang, X. Wang, H. Wang, L. Zhong, D. 

Zuo, Advances in ATM, ATR, WEE1, and 

CHK1/2 inhibitors in the treatment of PARP 

inhibitor-resistant ovarian cancer, Cancer 

Biology & Medicine, 2023, 20, 915-921. 

[Crossref], [Google Scholar], [Publisher]  

[38] Q.T. Ostrom, G. Cioffi, K. Waite, C. 

Kruchko, J.S. Barnholtz-Sloan, CBTRUS 

statistical report: Primary brain and other 

central nervous system tumors diagnosed in 

the United States in 2014–2018, Neuro-

Oncology, 2021, 23, iii1-iii105. [Crossref], 

[Google Scholar], [Publisher]  

[39] R Jamali et al. Evaluation Of The 

Changes In Serum Levels Of Ast, Alt, And Alkp 

Before And After Two Cyclosporine Regimens, 

Mycophenolate Mofetil, And Tacrolimus, 

Mycophenolate Mofetil In. Journal of 

Pharmaceutical Negative Results. 2022; 

10967-10970 [Google Scholar], [Publisher] 

[40] R. Stoyanova, P.M. Katzberger, L. 

Komissarov, A. Khadhraoui, L. Sach-Peltason, K. 

https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B16%5D.+M.D.+Vivo%2C+M.+Masetti%2C+G.+Bottegoni%2C+A.+Cavalli%2C+Journal+of+Medicinal+Chemistry%2C+2016%2C+59%2C+4035-4061.&btnG=
https://pubs.acs.org/doi/abs/10.1021/acs.jmedchem.5b01684
https://doi.org/10.1093/nar/gkn307
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B25%5D.+M.+Dunkel%2C+S.+G%C3%BCnther%2C+J.+Ahmed%2C+B.+Wittig%2C+R.+Preissner%2C+Nucleic+Acid+Research%2C+2008%2C+1%2C+50-56.&btnG=
https://academic.oup.com/nar/article-abstract/36/suppl_2/W55/2506721
https://doi.org/10.1007/s00280-023-04554-3
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B12%5D.+M.+N%C3%A5g%C3%A5rd%2C+M.L.A.+See%2C+J.+Strauss%2C+T.W.+Draper%2C+H.P.+Safran%2C+L.+Nadeau%2C+W.J.+Edenfield%2C+L.D.+Lewis%2C+L.H.+Ottesen%2C+Y.+Li%2C+G.M.+Mugundu%2C+Cancer+Chemother+Pharmacol.%2C+2023%2C+92%2C+193-203.&btnG=
https://link.springer.com/article/10.1007/s00280-023-04554-3
https://doi.org/10.1007/s00384-008-0551-8
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B11%5D.+M.+Stawinska%2C+A.+Cygankiewicz%2C+R.+Trzcinski%2C+M.+Mik%2C+A.+Dziki%2C+W.M.+Krajewska%2C+International+journal+of+colorectal+disease%2C+2008%2C+23%2C+1243-1249.&btnG=
https://link.springer.com/article/10.1007/s00384-008-0551-8
https://doi.org/10.3390/app131810029
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B14%5D+M.+Alshahat%2C+M.+Elgenedy%2C+A.+Aboushady+et+al%2C+Cancer+Treatment%3A+An+Overview+of+Pulsed+Electric+Field+Utilization+and+Generation%2C+Applied+Sciences%2C+2023%2C++13%2C+18%2C+10029.+https%3A%2F%2Fdoi.org%2F10.3390%2Fapp131810029+&btnG=
https://www.mdpi.com/2076-3417/13/18/10029
https://doi.org/10.1186/s12885-015-1231-z
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B13%5D.+M.K.+Kim%2C+J.+James%2C+C.M.+Annunziata%2C+BMC+Cancer%2C+2015%2C+15%2C+1-10.&btnG=
https://link.springer.com/article/10.1186/s12885-015-1231-z
https://doi.org/10.3390/cancers12113420
https://www.mdpi.com/2072-6694/12/11/3420
https://www.mdpi.com/2072-6694/12/11/3420
https://doi.org/10.1038/s41416-020-01136-5
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B16%5D+O.+Rominiyi%2C+A.+Vanderlinden%2C+S.+Clenton%2C+et+al%2C+Tumour+treating+fields+therapy+for+glioblastoma%3A+current+advances+and+future+directions%2C+Cancer%2C+2021%2C+1%2C+24%2C+697%E2%80%93709.+https%3A%2F%2Fdoi.org%2F10.1038%2Fs41416-020-01136-5+&btnG=
https://www.nature.com/articles/s41416-020-01136-5
https://doi.org/10.1056/NEJMoa1308345
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B13%5D+O.+Chinot%2C+W.+Wick%2C+W.+Mason+et+al%2C+Bevacizumab+plus+temozolomide+for+newly+diagnosed+glioblastoma%2C+NEJM%2C+2014%2C+1%2C+2%2C+22.+https%3A%2F%2Fdoi.org%2F10.1056%2FNEJMoa1308345+&btnG=
https://www.nejm.org/doi/abs/10.1056/NEJMoa1308345
https://doi.org/10.1093/nar/gky318
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ProTox-II%3A+a+webserver+for+the+prediction+of+toxicity+of+chemicals+&btnG=
https://academic.oup.com/nar/article/46/W1/W257/4990033
https://doi.org/10.1186/s13045-020-00874-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Participation+of+the+ATR%2FCHK1+pathway+in+replicative+stress+targeted+therapy+of+high-grade+ovarian+cancer&btnG=
https://jhoonline.biomedcentral.com/articles/10.1186/s13045-020-00874-6
https://doi.org/10.20892/j.issn.2095-3941.2023.0260
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Advances+in+ATM%2C+ATR%2C+WEE1%2C+and+CHK1%2F2+inhibitors+in+the+treatment+of+PARP+inhibitor-resistant+ovarian+cancer&btnG=
https://www.cancerbiomed.org/content/20/12/915
https://doi.org/10.1093/neuonc/noab200
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B10%5D+Q.+Ostrom%2C+G.+Cioffi%2C+K.+Waite%2C+et+al+%2C+CBTRUS+Statistical+Report%3A+Primary+Brain+and+Other+Central+Nervous+System+Tumors+Diagnosed+in+the+United+States+in+2014%E2%80%932018%2C+Neuro+Oncology+2021%2C+23%2C+1-105.+https%3A%2F%2Fdoi.org%2F10.1093%2Fneuonc%2Fnoab200++&btnG=
https://academic.oup.com/neuro-oncology/article-abstract/23/Supplement_3/iii1/6381476
https://scholar.google.com/scholar?q=S+Sayad+et+al.comprehensive+investigation+of+radio-oncology+in+breast+cancer+patients+based+on+psychological+and+radiological+problem+in+these.Pakistan+heart+journal.2024%3B57(1)+&hl=en&as_sdt=0,5
https://www.pkheartjournal.com/index.php/journal/article/view/1901


 

 

222 

2025, Volume 4, Issue 2 

 

 

 

 

 

 

 

 

 

Groebke Zbinden, T. Schindler, N. Manevski, 

Computational predictions of nonclinical 

pharmacokinetics at the drug design stage, 

Journal of Chemical Information and Modeling, 

2023, 63, 442-458. [Crossref], [Google 

Scholar], [Publisher]  

[41] S Asadimehr, Examining Drilling 

Problems and Practical Solutions Regarding 

them, Eurasian Journal of Chemical, Medicinal 

and Petroleum Research, 2024, 3 (2), 552-562 

[Google Scholar], [Publisher], [Crossref] 

[42] S Asadimehr, Investigating the Use of 

Drilling Mud and the Reasons for its Use, 

Eurasian Journal of Chemical, Medicinal and 

Petroleum Research, 2024, 3 (2), 543-551 

[Google Scholar], [Publisher], [Crossref] 

[43] S Hassani et al. Investigation of medical 

services in patients with diabetes,cardio-

vascular and Rheumatology disease in ICU. 

Journal of pharmaceutical Negative Results. 

2022 13(10): 4137-4158 [Google Scholar], 

[Publisher], [Crossref] 

[44] S Hassani et al. Investigation of medical 

services in patients with diabetes,cardio-

vascular and Rheumatology disease in ICU. 

Journal of pharmaceutical Negative Results. 

2022, 13(10): 4137-4158 [Google Scholar], 

[Publisher], [Crossref] 

[45] S Reza-Soltani et al. The Role of Artificial 

Intelligence and Machine Learning in 

Cardiovascular Imaging and Diagnosis. Cureus. 

2024; 16(9)[Google Scholar], [Publisher] 

[46] S Reza-Soltani et al., The Role of Artificial 

Intelligence and Machine Learning in 

Cardiovascular Imaging and Diagnosis. Cureus. 

2024; 16(9)[Google Scholar], [Publisher] 

[47] S Sayad et al. comprehensive evaluation of 

radiation oncology,medical and nursing care 

treatment in women with breast cancer based 

on sonographic and radiological 

points.Pakistan heart journal. 2024 57(1) 

[Google Scholar], [Publisher] 

[48] S Sayad et al., A comprehensive 

investigation of radio-oncology in breast 

cancer patients based on psychological and 

radiological problems in these patients., Pak 

Heart J.2024 57(01):237-241[Google Scholar], 

[Publisher], [Crossref] 

[49] S Sayad et al., comprehensive evaluation of 

radiation oncology,medical and nursing care 

treatment in women with breast cancer based 

on sonographic and radiological 

points.Pakistan heart journal. 2024 57(1) 

[Google Scholar], [Publisher] 

[50] S Sayad et al.comprehensive investigation 

of radio-oncology in breast cancer patients 

based on psychological and radiological 

problem in these.Pakistan heart journal. 2024; 

57(1) [Google Scholar], [Publisher] 

[51] S Soubhak, Nursing actions in patients 

undergoing laryngectomy in relation to 

reducing anxiety and depression, Eurasian 

Journal of Chemical, Medicinal and Petroleum 

Research, 2024, 3 (2), 530-542 [Google 

Scholar], [Publisher], [Crossref] 

[52] S Soubkari, Covid CT Chest Finding, 

Eurasian Journal of Chemical, Medicinal and 

Petroleum Research (EJCMPR), 2024, 3(2), 

563-576 [Google Scholar], [Publisher], 

[Crossref] 

[53] S Sourili, What are the radiological criteria 

for identifying the Corona virus in CT scan 

images?, Eurasian Journal of Chemical, 

Medicinal and Petroleum Research (EJCMPR), 

2024, 3(2), 577-593 [Google Scholar], 

[Publisher], [Crossref] 

[54] S. Ezzati, S. Salib, M. Balasubramaniam, 

O. Aboud, Epidermal Growth Factor Receptor 

Inhibitors in Glioblastoma: Current Status and 

Future Possibilities, International Journal of 

Molecular Sciences, 2024, 25, 2316. [Crossref], 

[Google Scholar], [Publisher]  

[55] S.E. Burdall, A.M. Hanby, M.R. 

Lansdown, V. Speirs, Breast cancer cell lines: 

Friend or foe?, Breast Cancer Research, 2003, 

5, 1-7. [Crossref], [Google Scholar], [Publisher]  

[56] S.K. Kondapuram, S. Sarvagalla, M.S. 

Coumar, Molecular docking for computer-

https://pubs.acs.org/doi/10.1021/acs.jcim.2c01134.
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B17%5D.+R.+Stoyanova%2C+P.M.+Katzberger%2C+L.+Komissarov%2C+A.+Khadraoui%2C+L.+Sach-Peltason%2C+K.G.+Zbinden%2C+T.+Schindler%2C+N.+Manevski%2C+J.+Chem.+Inf.+Model%2C+2023%2C+63%2C+442-458.&btnG=
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B17%5D.+R.+Stoyanova%2C+P.M.+Katzberger%2C+L.+Komissarov%2C+A.+Khadraoui%2C+L.+Sach-Peltason%2C+K.G.+Zbinden%2C+T.+Schindler%2C+N.+Manevski%2C+J.+Chem.+Inf.+Model%2C+2023%2C+63%2C+442-458.&btnG=
https://pubs.acs.org/doi/abs/10.1021/acs.jcim.2c01134
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:HE397vMXCloC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:HE397vMXCloC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:HE397vMXCloC
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://www.ejcmpr.com/
https://doi.org/EJCMPR/20241132
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:t6usbXjVLHcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:t6usbXjVLHcC
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://www.ejcmpr.com/
https://doi.org/EJCMPR/20241131
https://pnrjournal.com/index.php/home/article/view/9636
https://pnrjournal.com/index.php/home/article/view/9636
https://pnrjournal.com/index.php/home/article/view/9636
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-4/1313-1320.=Milani/10.22088/cjim.13.0.228
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.22088/cjim.13.0.228
https://scholar.google.com/scholar?q=S+Sayad+et+al.comprehensive+investigation+of+radio-oncology+in+breast+cancer+patients+based+on+psychological+and+radiological+problem+in+these.Pakistan+heart+journal.2024%3B57(1)+&hl=en&as_sdt=0,5
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://www.cureus.com/articles/288532-the-role-of-artificial-intelligence-and-machine-learning-in-cardiovascular-imaging-and-diagnosis.pdf
https://www.cureus.com/articles/288532-the-role-of-artificial-intelligence-and-machine-learning-in-cardiovascular-imaging-and-diagnosis.pdf
https://www.cureus.com/articles/288532-the-role-of-artificial-intelligence-and-machine-learning-in-cardiovascular-imaging-and-diagnosis.pdf
https://scholar.google.com/scholar?q=S+Sayad+et+al.comprehensive+investigation+of+radio-oncology+in+breast+cancer+patients+based+on+psychological+and+radiological+problem+in+these.Pakistan+heart+journal.2024%3B57(1)+&hl=en&as_sdt=0,5
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S+Sayad+et+al.comprehensive+evaluation+of+radiation+oncology%2Cmedical+and+nursing+care+treatment+in+women+with+breast+cancer+based+on+sonographic+and+radiological+points.Pakistan+heart+journal.2024%3B57%281%29&btnG=
https://www.pkheartjournal.com/index.php/journal/article/view/1903
https://scholar.google.co.uk/scholar?hl=en&as_sdt=0%2C5&q=4.%09Mashak+Z%2C+Jafariaskari+S%2C+Alavi+I%2C+Sakhaei+Shahreza+M%2C+Safarpoor+Dehkordi+F.+Phenotypic+and+genotypic+assessment+of+antibiotic+resistance+and+genotyping+of+vacA%2C+cagA%2C+iceA%2C+oipA%2C+cagE%2C+and+babA2+alleles+of+Helicobacter+pylori+bacteria+isolated+from+raw+meat.+Infection+and+Drug+Resistance.+2020+Jan+29%3A257-72.&btnG=
https://www.tandfonline.com/doi/full/10.2147/IDR.S233612
https://doi.org/10.2147/idr.s233612
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S+Sayad+et+al.comprehensive+evaluation+of+radiation+oncology%2Cmedical+and+nursing+care+treatment+in+women+with+breast+cancer+based+on+sonographic+and+radiological+points.Pakistan+heart+journal.2024%3B57%281%29&btnG=
https://www.pkheartjournal.com/index.php/journal/article/view/1903
https://scholar.google.com/scholar?q=S+Sayad+et+al.comprehensive+investigation+of+radio-oncology+in+breast+cancer+patients+based+on+psychological+and+radiological+problem+in+these.Pakistan+heart+journal.2024%3B57(1)+&hl=en&as_sdt=0,5
https://www.pkheartjournal.com/index.php/journal/article/view/1901
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:olpn-zPbct0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:olpn-zPbct0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:olpn-zPbct0C
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://www.ejcmpr.com/
https://doi.org/EJCMPR/20241119
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:WA5NYHcadZ8C
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://www.ejcmpr.com/
https://doi.org/EJCMPR/20242119
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:Mojj43d5GZwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:Mojj43d5GZwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&sortby=pubdate&citation_for_view=jsPfDYcAAAAJ:Mojj43d5GZwC
https://scholar.google.com/citations?hl=en&user=jsPfDYcAAAAJ&view_op=list_works&sortby=pubdate
https://www.ejcmpr.com/
https://doi.org/EJCMPR/20242219
https://doi.org/10.3390/ijms25042316
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B33%5D+S.+Ezzati%2C+S.+Salib%2C+M.+Balasubramania%2C+et+al.+Epidermal+Growth+Factor+Receptor+Inhibitors+in+Glioblastoma%3A+Current+Status+and+Future+Possibilities%2C+International+Journal+of+Molecular+Sciences%2C+2024%2C+25%2C+4%2C+2316.+https%3A%2F%2Fdoi.org%2F10.3390%2Fijms25042316+&btnG=
https://www.mdpi.com/1422-0067/25/4/2316
https://doi.org/10.1186/bcr577
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B18%5D.+S.E.+Burdall%2C+A.M.+Hanby%2C+M.R.+Lansdown%2C+V.+Speirs%2C+Breast+Cancer+Research%2C+2003%2C+5%2C+89-95.&btnG=
https://link.springer.com/article/10.1186/bcr577


 

 
 

223 

 

2025, Volume 4, Issue 2 

 

 

 

 

 

 

 

 

 

aided drug design, Cambridge: Academic Press, 

2021, 463-477. [Crossref], [Publisher]  

[57] S.P. Leong, M. Witte, Cancer metastasis 

through the lymphatic versus blood vessels, 

Clin Exp Metastasis, 2024, 1, 1, 1-2. [Crossref], 

[Google Scholar], [Publisher]  

[58] Sh Mahboubi et al. Relationship 

between Personality Traits and Psychological 

Components with Job Burnout among Dentists: 

A descriptive-correlational study.Journal of 

Razi Journal of Medical Sciences. 2023, 30(5): 

95-107 [Google Scholar], [Publisher], 

[Crossref] 

[59] Sh Mahboubi et al., Relationship 

between Personality Traits and Psychological 

Components with Job Burnout among Dentists: 

A descriptive-correlational study.Journal of 

Razi Journal of Medical Sciences. 2023, 30(5): 

95-107 [Google Scholar], [Publisher], 

[Crossref] 

[60] Sh Mahboubi. Full Mouth Reconstruction 

in a Patient with Severely Worn Dentition by 

Restoring the Vertical Dimension of Occlusion: 

A Case Report.Journal of Revista 

Latinoamericana de Hipertensión. 2018, 13(6): 

544-546 [Google Scholar], [Publisher], 

[Crossref] 

[61] T. Jin, P. Wang, X. Long, K. Jiang, P. Song, W. 

Wu, G. Xu, Y. Zhou, J. Li, T. Liu, Design, synthesis, 

and biological evaluation of orally bioavailable 

CHK1 inhibitors active against acute myeloid 

leukemia, ChemMedChem, 2021, 16, 1477-

1487. [Crossref], [Google Scholar], [Publisher]  

[62] T. Tomita, M. Kato, S. Hiratsuka, 

Regulation of vascular permeability in cancer 

metastasis, Cancer Science, 2021, 112, 2966-

2974. [Crossref], [Google Scholar], [Publisher]  

[63] T.E. Balius, Y.S. Tan, M. Chakrabarti, 

DOCK 6: Incorporating hierarchical traversal 

through precomputed ligand conformations to 

enable large-scale docking, Journal of 

Computational Chemistry, 2024, 45, 47-63. 

[Crossref], [Google Scholar], [Publisher]  

 

This journal is a double-blind peer-reviewed journal covering all areas in Chemistry, Medicinal and 

Petroleum.  EJCMPR is published quarterly (4 issues per year) online and in print. Copyright © 2025 which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

https://doi.org/10.1016/C2019-0-04960-6
https://www.sciencedirect.com/book/9780128223123/molecular-docking-for-computer-aided-drug-design?via=ihub=
https://doi.org/10.1007/s10585-024-10288-0
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B22%5D+Giladi%2C+U.+Weinberg%2C+R.+Schneiderman%2C+et+al%2C+Alternating+electric+fields+%28tumor-treating+fields+therapy%29+can+improve+chemotherapy+treatment+efficacy+in+non-small+cell+lung+cancer+both+in+vitro+and+in+vivo.+Semin+Oncol.+2014%2C+41%2C+6%2C+35-41.+https%3A%2F%2Fdoi.org%2F10.1053%2Fj.seminoncol.2014.09.006+&btnG=
https://www.sciencedirect.com/science/article/pii/S0093775414001997
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.22088/cjim.13.0.228
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=6736152125748275589&hl=en&oi=scholarr
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-4/1313-1320.=Milani/10.22088/cjim.13.0.228
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alireza+Almasi+Nokiani+et+al.+CT-severity+score+in+COVID-19+patients%3A+for+whom+is+it+applicable+best%3F.+Caspian+Journal+of+Internal+Medicine.2022.13%283%29%3A+228+&btnG=
https://pubmed.ncbi.nlm.nih.gov/35872679/
file:///D:/Articles/EJCMPR/2024/2024-5/رفرنس%20زیر%2050%20تا===%20خان%20بابایی/10.22088/cjim.13.0.228
https://doi.org/10.1002/cmdc.202000882
https://scholar.google.com/scholar?hl=it&as_sdt=0%2C5&q=%5B30%5D.+T.+Jin%2C+P.+Wang%2C+X.+Long%2C+K.+Jiang%2C+P.+Song%2C+W.+Wu%2C+ChemMedChem%2C+2021%2C+16%2C+1477-1487.&btnG=
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cmdc.202000882
https://doi.org/10.1111/cas.14942
https://scholar.google.com/scholar?hl=nl&as_sdt=0%2C5&q=%5B2%5D+T.+Tomita%2C+M.+Kato%2C+S.+Hiratsuka%2C+Regulation+of+vascular+permeability+in+cancer+metastasis%2C+Cancer+Sci%2C+2021%2C+112%2C+1%2C+2966%E2%80%932974.+https%3A%2F%2Fdoi.org%2F10.1111%2Fcas.14942+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/cas.14942
https://doi.org/10.1002/jcc.27218
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DOCK+6%3A+Incorporating+hierarchical+traversal+through+precomputed+ligand+conformations+to+enable+large-scale+docking&btnG=
https://onlinelibrary.wiley.com/doi/10.1002/jcc.27218

