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We are very pleased to introduce the Conference Book of the Online International Conference 

on Chemical, Biological, and Medical Sciences (ICCBMS21) and Online International 

Conference on Food, Nutrition, Environmental and Agricultural Sciences (ICFNEAS21), 19-

20 August 2021, Istanbul, Turkey. The Conference has been a good opportunity for 

participants coming from Asian, African, and European countries to present and discuss topics 

in their respective research areas. The conference Program Committee has members from all 

parts of the world e.g. USA, Hungary, Turkey, Germany, Italy, Iran, Bulgaria, Pakistan, 

Colombia, Argentina, Brazil, Egypt, Jordan, Nigeria, Albania, India, South Korea, Vietnam, 

Algeria, United Kingdom, Indonesia, Oman, Cameroon, and Iraq. 

This Conference Book contains the written versions of most of the contributions presented 

during the conference and records the refereed papers/abstracts presented at the conference or 

submitted for publication in the conference book. The submitted papers/abstracts have been 

blind peer reviewed by the reviewers drawn from the Scientific Committee and editorial 

board.  The papers/abstracts were accepted for oral or poster presentations on the basis of 

originality, context, and clarity for the purpose of the conference. 

We would like to thank all participants for their contributions to the conference program and 

for their contributions to this proceeding. It is our pleasant duty to acknowledge the support 

from the Avivcena International College, Colombian Society for Biological Development, 

Pakistan Society for Biochemistry and Molecular Biology, Argentina Society of Nutrition, 

Brazilian Society of Physiology, Bulgarian Society of Neurology and Bangladesh Society of 

Critical Care Medicine, Fruit Growing Institute (Bulgaria), and International Scientific 

Association for Support and Development of Medical Technologies.  

 

With the Best Regards, 

Organizing Committee 
August 19-20, 2021 

Istanbul (Turkey)    

PREFACE 
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                                              Dear Distinguished Colleagues, Precious Researchers, 

As organizing committee head, I take great pride in welcoming 

all the attendees of the Online International Conference on 

Chemical, Biological, and Medical Sciences (ICCBMS21) and 

Online International Conference on Food, Nutrition, 

Environmental and Agricultural Sciences (ICFNEAS21), 19-20 

August 2021, Istanbul, Turkey.  

Due to COVID19 pandemic, the GREEN team faced protective 

restriction to hold physical meetings, however, the team made 

highly active efforts to organize online/virtual meetings. I am 

sure that each one of you will identify subjects of his/her interest 

and will benefit from many fruitful and enriching discussions 

 relataing to biomedical, nutrion and agricutltural sciences. I will be particularly happy to see 

that the event renders all attendees the opportunity to exchange views and share experiences 

with other high level professors, colleagues and   friends,  representing  many  well-known  

Universities  and Research Institutes together with members of relevant international 

organizations. Taking this opportunity also, I will be honored if find that the contents of 

discussions lay new thoughts and ideas for scientific research and investigations in your 

mind.  

Once again warm welcome and best wishes to all of you. 

Kind regards, 

Dr. Rahim AHMADI 

Organizing Committee (Head) 

August 19-20, 2021 

Istanbul. 

 

AIC, Budapest, Hungary; ICCBMS21 & ICFNEAS21 Organizer, 
Istanbul, Turkey; IAU, I.I. Iran. 

Dr. R. AHMADI 

 

WELCOME LETTER 



ICCBMS21, ICFNEAS21                                         19-20 Aug 2021, Istanbul (TURKEY) 

 

                     

 

 

 

 

 
 
 
 

 

 

                                               Dear Distinguished Delegates, Colleagues and Guests, 

The organizing committee warmly welcomes you to the Online 

International Conference on Food, Nutrition, Environmental and 

Agricultural Sciences (ICFNAS21) and Online International 

Conference on Chemical, Biological and Medical Sciences 

(ICCBMS21) scheduled on August 19-20, 2021 Istanbul 

(Turkey). Thank you for the interest you have shown.  

The conferences are being organized with the joint efforts of 

Avicenna International College (Budapest, Hungary) and 

Akdeniz University (Antalya, Turkey). These international 

conferences are organized to gather members of international  

community scientists so that researchers from all around the world can present their leading-

edge work.   

The conferences have solicited and gathered technical research submissions related to all 

aspects of major conference themes and tracks. All the submitted papers and abstracts in the 

proceedings have been peer reviewed by the reviewers drawn from the scientific committee, 

external reviewers and editorial board depending on the subject matter of the paper/abstract.   

The conference programs are extremely rich, featuring high-impact presentations. The 

conferences will therefore be a unique event, where attendees will be able to appreciate the 

latest results in their field of expertise, and to acquire additional knowledge in other fields.  

We would like to thank the organization staff, and the members of the program committees for 

their works.  We are grateful to all those who have contributed to the success of International 

Conference. We hope that all participants and other interested readers benefit scientifically 

from the proceedings and also find it stimulating in the process.  

I am grateful to all of you for joining. 

 

With our warmest regards, 

Prof. Dr. Bülent TOPCUOĞLU 

Conference Chair 

August 19-20, 2021 

Istanbul, Turkey 

 

 

Plant and Animal Production Department, Technical Sciences 
Vocational School, Akdeniz University, Antalya, Turkey. 

Prof. Dr. B. TOPCUOĞLU 

WELCOME LETTER 
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                                               Dear colleagues and friends, 

It gives me immense pleasure in welcoming you all to this online 

International Conferences on Online International Conference 

on Chemical, Biological, and Medical Sciences (ICCBMS21) 

and Online International Conference on Food, Nutrition, 

Environmental and Agricultural Sciences (ICFNEAS21), 19-20 

August 2021, Istanbul, Turkey.  Through this virtual conference, 

we aim to provide a unique opportunity to the young scientific 

fraternity to come together and exchange views related to 

various aspects of food, nutrition, agricultural  and  biomedical 

sciences.  

The keynote speakers are  eminent scientists who will share their experiences with the 

budding scientists. The invited talks on day one will focus on food, nutrition and agriculture 

while Day 2 is reserved for deliberation on Biomedical Sciences. The two days conference 

also has programs focused on students’ research and interests. Ample opportunities will be 

provided for both seasoned researchers and students to present scientific results in the form of 

short talks and posters presentations. 

I am confident that all the delegates will find this online conference stimulating, interesting, 

rewarding and meaningful. 

I am looking forward to welcoming each one of you to ICCBMS21 and ICFNEAS21. 

 

 Thank you for your time, 

Prof. Dr. Shah Alam KHAN 

Conference Chair 

August 19-20, 2021 

Istanbul, Turkey 

 

 

National University of Science and Technology, 
Muscat, Sultanate of Oman. 

Prof. Dr. S.A. KHAN 

WELCOME LETTER 
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Dear Distinguished Speakers and Participants, 
I warmly welcome you to ICCBMS21 and ICFNEAS21 via virtual 

meeting. I am honoured and happy to be given this prestigious 

opportunity to chair these meetings and meet all of you again. This 

opportunity would not come possible without the effort done by 

Professor Dr. Rahim Ahmadi, the Chair of GREEN. 

Ladies and gentlemen, without realising we have done 

tremendously to combat SAR-CoV-2 infections and we have 

overcome major challenges during this Covid-19 pandemic. Again, 

we would not be able to sustain at this level without the global 

cooperation and help from each one. Let us continue our effort to 

combat    SAR-CoV-2     infections    with     great    patience   and  

understanding and hope the Covid-19 pandemic will end soon.  

I believe that the enthusiasm and passion in doing good science and discovering new knowledge 

in all scientists and researchers would continue despite facing these challenges. The effort in 

organising these meetings to allow knowledge sharing must continue and therefore I would like to 

mention my utmost appreciate to Professor Ahmadi for his effort to provide this virtual meeting 

opportunity to all of us to share and disseminate new research discoveries. His commendable 

effort receives much appreciation from participants and speakers from all regions.  

Finally, I am looking forward to listening to more exciting presentations from our researchers 

and scientists, and I hope we do grab this opportunity to establish more friendship and research 

collaborations. Let us witness another great success of ICCBMS21 and ICFNEAS21. I look 

forward to meeting you physical soon in coming conferences. 

Stay safe and be healthy.  

With warmest wishes,, 

 Professor Ts. Dr. Lim Yang Mooi 

Conference Chair 

August 19-20, 2021 

Istanbul, Turkey. 

WELCOME LETTER 

Faculty of Medicine and Health Sciences, Universiti Tunku Abdul 
Rahman, Selangor, Malaysia. 

Prof. Dr. L. Y. MOOI 
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Dear colleagues, 

As a scientific committee member and session chair, it is my 

great pleasure to warmly welcome you to the the Online 

International Conference on Chemical, Biological, and Medical 

Sciences (ICCBMS21) and Online International Conference on 

Food, Nutrition, Environmental and Agricultural Sciences 

(ICFNEAS21), 19-20 August 2021, Istanbul, Turkey. ICCBMS21 

and ICFNEAS21 aim to broaden up the scope with fresh insights 

towards recent findings in biomedical, nutrition and agricultural 

sciences. The topics to be discussed include a variety of sciences 

including biological sciences, biomedical sciences, health 

sciences, medicine and pharmaceutical sciences, food and 

nutrition and agricultural sciences. By  hosting this big event we 

 hope also to enhance the scientific exchange and dialogue among young researchers as well 

as PhD and MSc students. We greatly appreciate your attendance and contribution to the 

success of the ICCBMS21 and ICFNEAS21.  

With best wishes, 

Prof. Dr. Tabaku AFRIM, 

Conference Chair 

August 19-20, 2021 

Istanbul, Turkey. 
 

Aldent University, Tirana,  
Albania. 

Prof. Dr. Tabaku AFRIM 

 

WELCOME LETTER 
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Prof. Dr. AFRIM TABAKU, Aldent University, Tirana, Albania. 
Dr. SHAHROKH MIRZAHOSSEINI, Avicenna International Academy – Budapest 
(President); Member of the European Academy of Sciences and Arts.  
Prof. Dr. SHAH. A. KHAN, College of Pharmacy, National University of Science and 
Technology, Muscat, Sultanate of Oman.  
Prof. Dr. BULENT TOPCUOGLU, Environmental Protection, and Control, Akdeniz 
University, Turkey.  
Prof. Dr. HUSEYIN BASIM, Plant Protection Department, Akdeniz University, 
Turkey.  
Prof. Dr. METIN TURAN, Yeditepe University Engineering Faculty, Genetics and 
Bioengineering, Istanbul, Turkey.  
Prof. Dr. Md. AMINUR RAHMAN, Department of Fisheries and Marine 
Bioscience, Faculty of Biological Science and Technology, Jashore University of 
Science and Technology, Jashore-7408, Bangladesh.  
Prof. Dr. L. Y. MOOI, Faculty of Medicine and Health Sciences, Universiti Tunku Abdul 

Rahman, Selangor, Malaysia.  
Prof. Dr. FERHAN SOYUER, Faculty of Health Sciences, Department of 
Physiotherapy and Rehabilitation, Antalya Bilim University, Turkey.  
Prof. Dr. AHMAD KHALIL, Department of Biological Sciences, Yarmouk University, 
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Prof. Dr. M. O, FARUQ (MD, FACP, FACEP, FCPS, FCCM), Chief Consultant, 
General ICU & ED, United Hospital Ltd; President, Bangladesh Society of Critical 
Care Medicine (BSCCM); President, Life Support Foundation; Chief Editor, 
Bangladesh Critical Care Journal (BCCJ), Bangladesh.  
Dr. REZARTA SHKRELI, Department of Pharmacy, Faculty of Medical Sciences, 
ALDENT University, Tirana, Albania. 
PROF. Dr. Z.V.G. AGUILAR, President, Colombian Society for Biological 
Development, Bogotá, Colombia.  
Dr. ANISA PEÇULI, Head of Research and Teaching Group of "Food Engineering", 
Faculty of Biotechnology and Food, Agriculture University of Tirana, Albania.  
Prof. Dr. EDUARDO COLOMBARI, Dept. of Physiology and Pathology School of 
Dentistry, Paulista State University, Araraquara, SP Brazil.  
Prof. Dr. M.W. AKHTAR, School of Biological Science, University of Punjab, Lahore. 
Secretary-General, PSBMB.  
Dr. ARTUR WDOWIAK, Diagnostic Techniques Unit, Faculty of Health Sciences, 
Medical University (Collegium Maximum), Lublin, Poland.  
Dr. M. D. NASER, Marine Science Center, University of Basrah, Iraq.  
Dr. A. Gh. YASSER, Marine Science Center, University of Basrah, Iraq.  
Dr. OLUWATOYIN ADENIKE FABIYI, Department of Crop Protection, Faculty of 
Agriculture, University of Ilorin, Nigeria.  
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Nanoprocessing on Tropical Plants to Improve Their 

Function in Food & Medicine 
Heni Rachmawati 

School of Pharmacy, Bandung Institute of Technology, Bandung – Indonesia 

Research Center for Nanosciences and Nanotechnology, Bandung Institute of Technology, 

Bandung -Indonesia, h_rachmawati@fa.itb.ac.id  

 

 

Abstract  

Nanotechnology is all about an innovative approach to problem solving and is simply a 

collection of tools and ideas which have potential applications in the pharmaceutical 

industry. One of the most obvious and important nanotechnology tools for product 

development is the opportunity to convert existing drugs having poor water solubility 

and dissolution rate into readily water soluble dispersions by converting them into nano-

size drugs. Simply by reducing the particle size of drugs to the nanometer range, the 

exposed surface area of the drug is increased and hence its ability to be absorbed. In 

addition to modify the particle size by high energy input top down method, self-

assembly bottom up nanocarrier systems are also developed in the pharmaceutical 

products development with various advanced outcome provided such as protection of 

high sensitive drugs, improvement the therapeutic index by modulating the delivery 

system as well as drug release in body compartments. The engineering process covering top  

down as well as bottom up techniques applied in tropical medicinal plants are described 

such as mangosteen, Colocasia esculenta, and curcumin. The potential benefits of the 

produced medicinal plants-based nanomaterials inspires their use for different 

applications including high sophisticated approach in clinical therapeutic and diagnostic. 

The latter is known as nanotheranostics, a new era in medicine for better outcome. A 

short report regarding the use of various plants for nanotheranostics is also discussed in 

this presentation.  

Keywords: Tropical Plants, Food, Medicine. 
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Current  Physiotherapy  and  Rehabilitation  Approaches 

in Carpal Tunnel Syndrome 
 

Ferhan Soyuer 
Antalya Bilim University,Health Sciences Faculty, Physiotherapy and  Rehabilitation  Department 

Antalya/TURKEY, soyuerferhan@gmail.com 

Abstract 

Carpal tunnel syndrome (CTS) is the most prevalent nerve  compression disorder of the upper 

extremity, and it is generally associated with a localized compression of the median nerve in 

the carpal tunnel area. CTS  is  the result  of an irritation, compression, or stretching  of  the 

median nerve as it passes through the carpal tunnel in the wrist.  CTS  is the most common 

compressive mononeuropathy of the upper extremity.  Although epidemiological data vary 

depending on the diagnostic criteria used, CTS has an incidence rate of 1.8/1,0001.   The 

prevalence in the general population is estimated to be 9 % in women and 0.6 % in 

men.Symptoms  range  from pain (mainly nightly) and  paresthesia  to thenar  eminence 

muscle atrophy.  Symptoms can be worse  during activities involving  the hand/wrist but also 

at night.  It seems that paresthesia  is the symptom most commonly associated with 

neurophysiological damage of the median nerve. Since people affected  by CTS are usually 

active workers, this condition is associated with substantial healthcare costs and economic 

burden. Predisposing factors include: injuries and overloading of the wrists, frequently 

repetitions of the same activities, pregnancy and acromegaly. This syndrome represents the  

most prevalent  neural  injury in the general population  (1-4 %)  and  workers  at risk  (15-20 

%) (those requiring repetitive movements  of the wrist and fingers  such as typing, nursing, 

and cleaning), whose tendency to become chronic patients has an economic impact  because 

of work absences and surgical treatments required to improve  the condition.Treatment of  

CTS should be started as early as possible. CTS treatment includes surgical and 

physiotherapeutic  treatment.  In a large percentage of cases where anatomical abnormalities 

of the carpal canal are not present, the functionality of the affected hand  can be restored by 

appropriate physiotherapy rehabilitation  programs.  There is no established algorithm for the 

use  of physical therapy in these  patients.  Therefore, it is recommended  that  an individual 

rehabilitation program be created for each patient, according to the clinical  picture, the 

results of the clinical studies,  the accompanying diseases,  and in view of the professional 

history.The publications  show  that  physiotherapeutic procedures bring significant benefits  

and improve  CTS symptoms within the hand. The researches on physiotherapy  in the carpal 

tunnel syndrome  allow for more effective conservative treatment. This increases the chance 

of avoiding or delaying surgical intervention.Physiotherapeutic interventions in the carpal 

tunnel syndrome focus on decompression of the median nerve within the wrist canal. 

Conventional medical procedures are: relieving and immobilizing the upper limb, oral 

pharmacology and steroid injections.      CTS rehabilitation includes  for example laser 

therapy, manual therapy techniques,  neuromobilization, osteopathy in combination with 

neurodynamic techniques, functional massage and other kinds of physical therapy. 

Alternative treatments for carpal tunnel syndrome include: acupuncture, yoga, massages, 

including the Chinese cupping massage. Evidence about post-operative rehabilitation is also 

limited. CTS is a condition requiring physiotherapy and rehabilitation. 

Key words: Carpal Tunnel Syndrome, Physical Therapy, Manual Therapy, Neuromobilizatio, 

Passive Stretching,  Ultrasound. 
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Biotechnological Innovations for Improving Resource Use 

Efficiency in Agriculture: Priming Story 

 
Amitava Rakshit 

Department of Soil Science and Agricultural Chemistry, Institute of Agricultural Science, 

Banaras Hindu University, UP-221005, India, amitavar@bhu.ac.in 

 

Abstract 

Agriculture in times to come is confronted by growing global insist for food, shortage of 

arable lands, and resources besides numerous environment stress, needs to be administered 

smartly through sustainable and ecofriendly approaches. biotechnological tools is recognized 

globally as drivers of increased crop productivity and efficiency. Microbial-based 

bioformulations that increase plant performance are greatly needed, and in particular 

bioformulations that exhibit complementary and synergistic effects with inorganic 

inputs. Over the past decades, there has been increasing evidence demonstrating that among 

the available options , on-farm seed priming is a simple, proven technology that has been an 

age old practice, tested, and refined in laboratories, in experimental plots, and by farmers 

themselves in their fields. The priming-caused potentiation of plant defense responses 

frequently has been associated with enhanced resistance to various biotic or abiotic stresses 

and it is easy to use with a wide range of crops in many different farming conditions. 

Although priming with water or tiny amounts of phosphorus, boron and zinc is common but 

use of microbes can make a huge difference. Biopriming is becoming a potentially prominent 

technique to induce profound changes in plant characteristics and to encourage desired 

attributes in plants growth associated with fungi and bacteria coatings. Biological factors 

such as fungi and bacteria are used in biopriming which includes: fungi and antagonist 

bacteria and the most important of all are Trichoderma, Pesodomonas,Glomus,Bacillus, 

Agrobacterium and Gliocladium. Therefore, seed priming in combination with low dosage of 

bioinoculants  has been used to improve the plant performance, stabilize the efficacy of 

relevant biological agents in the present set up of innovative agriculture and reducing 

dependency on chemical inputs and giving the farmer reasonable access to further benefits. 

Keywords: Biotechnological Innovations, Agriculture. 
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Screenıng Plant Growth Promotıng Endophytıc Bacterıa 

for Improvıng Growth and Physıologıcal Propertıes of 

Gınger (Zingiber officinale) 

 
Dilfuza Jabborova 

Institute of Genetics and Plants Experimental Biology, Academy of Sciences of Uzbekistan, 

dilfuzajabborova@yahoo.com 

 

 

Abstract 

Beneficial endophytic bacteria can be promote plant growth, improve plant and soil 

physiological properties. This study evaluated the effect of endophytic bacteria on plant 

growth and physiological responses in ginger. Five endophytic bacteria, selected as plant 

growth-promoting endophytic bacteria, were used to inoculate ginger. A pot experiment was 

carried out the effect of plant growth-promoting endophytic bacteria on the growth and 

physiological properties of ginger were studied in pot experiments in a net house. Data 

regarding B. subtilis IGPEB 1, P. koreensis IGPEB 17, and B. endophyticus IGPEB 33 strains 

had a positive effect on the growth and physiological properties in ginger. B. subtilis IGPEB 

1 and P. koreensis IGPEB 17 strains significantly increased plant growth parameters such as 

the shoot length, the leaf number, the leaf length, the leaf width, the shoot fresh weight and 

shoot dry weight. The plant physiological properties such as transpiration rate, relative water 

content, carotenoid content and chlorophyll content significantly enhanced by B. subtilis 

IGPEB 1 and P. koreensis IGPEB 17 as  compared to the control. However, B. endophyticus 

IGPEB 33 strain had a greater impact on increasing plant growth and physiological properties 

in ginger compared to all treatments. B. endophyticus IGPEB 33 strain significantly enhanced 

the shoot length, the leaf number, the leaf length, the leaf width, the shoot fresh weight, shoot 

dry weight, transpiration rate, relative water content, carotenoid content, chlorophyll a, 

chlorophyll b and total chlorophyll content. The strains can be used as biofertilizers for 

ginger production. 

Keywords: Ginger, Endophytic Bacteria, Plant Growth, Transpiration Rate, Relative Water 

Content, Carotenoid Content, Chlorophyll Content. 
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Sustainable Apiculture in R. N. Macedonia 

 
Vesna Karapetkovska - Hristova  

Associate Professor, Department of Biotechnology, Faculty of Biotechnical Sciences – 

Bitola, University “St. Kliment Ohridski”, v.primavera79@gmail.com 

 

 

Abstract 

Apiculture is an agricultural branch that requires very little investment and it is an important 

potential of the rural economy, especially in hilly and mountainous areas. In Macedonia, 

regarding the structure of apiaries according to the number of honey bee colonies, it can be 

concluded that the largest percentage (almost 50%) are hobby beekeepers with 20-50 honey 

bee colonies. It can be noticed an existing trend of increasing the total number of beehives, by 

years (99 558 bee colonies in 2020), as well as a greater number of beehives in organic 

production. Specifically, traditional beekeeping (keeping honeybees in skeps) has a unique 

aspect: preservation of a native bee subspecies Apis mellifera macedonica. Apitourism is an 

opportunity to experience and explore Macedonia's distinctive and unique apiculture, natural 

beauty and heritage. 

Keywords: Sustainability, Apiculture, Traditional Beekeeping, Macedonia. 
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Ocean Governance and Sustainable Blue  

Growth: Challenges, Opportunities, Policies and Roles of 

Stakeholders 

 
M. Aminur Rahman 

Department of Fisheries and Marine Bioscience, Faculty of Biological Science and 

Technology, Jashore University of Science and Technology, Jashore-7408, Bangladesh,  

 amin2019@just.edu.bd / aminur1963@gmail.com   

 

 
 

Abstract 

Ocean governance is the system including policy development, design and implementation, 

stakeholder influence and the role of non-state actors in decision making in such ways that 

keep our oceans healthy, productive, safe, secure and resilient. Each level has considerable 

number of problems and solutions, all of which are interconnected. Ocean governance has 

jurisdictional and sectoral implications that include wide ranging communities to 

entrepreneurial and non-state market driven performers. It also focuses on the ‘blue economy’ 

and is a significant factor in the management of ocean, marine and coastal resources as well 

as environmental and sustainable approaches. However, these topics can include, but are not 

limited to the fisheries and aquaculture, marine debris, shipping, coastal zone management, 

ocean policies, ecosystem based management, sectoral and/or jurisdictional integration, 

marine protected areas, Law of the Sea and other international instruments but also imply 

challenges to implement these in proper manners. For being good management system, it also 

has a vital responsibility for different stakeholders who share their views and opinions. 

Moreover, the management of human activity in the marine environment is a central function 

of ocean planning; therefore, stakeholder involvement will be crucial for the successful 

development and subsequent implementation of marine plans. The range of stakeholder 

activities, their connection to the marine environment and interest in its management are 

likely to vary considerably on a local, regional and national scale. It is realistic to assume that 

it will not be possible to involve every stakeholder all the time; therefore, in order to develop 

efficient and effective stakeholder involvement during the marine planning process, it is 

sensible to determine who to involve, when to involve them, and how to involve them from 

the outset. This paper discusses the role of stakeholders in the marine spatial planning process 

through consideration of the results of a stakeholder analysis. The paper concludes with a 

proposed mechanism, comprising different organizational units of stakeholder involvement 

for the sustainable resource management and utilization in the ocean governance process. 

Keywords: Ocean, Governance, Stakeholders, Blue Growth, Challenges, Opportunities, 

Policies, Management.   
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Bio-Protection of Maize Grains from Aflatoxin Producing 

Aspergillus Flavus Mediated by Drought and Salt 

Tolerant Lactobacillus Coryniformis BCH-4 
  

Mahwish Salman*, Anam Tariq 

Department of Biochemistry, Faculty of life Sciences, Government College University 

Faisalabad (GCUF), Allama Iqbal Road, Faisalabad 38000, Pakistan   

*Corresponding author: Mahwish Salman, Department of Biochemistry, Faculty of life 

Sciences, Government College University Faisalabad (GCUF), Allama Iqbal Road, 

Faisalabad 38000, Pakistan, mahwishsalman@gcuf.edu.pk  

 

Abstract 
Lactic acid bacteria and their metabolites have been used in agriculture sector to overcome 

pathogens in field and during storage conditions. The current research was conducted to 

evaluate the potential of Lactobacillus coryniformis BCH-4 against biotic and abiotic 

stresses, and it was found that the selected bacterium had potential against aflatoxigenic A. 

flavus and could also tolerate up to 12% of drought and salt stress. The cell free supernatant 

(CFS) of drought and salt tolerant L. coryniformis BCH-4 was used for bio-protection of 

maize grains. The results showed that no fungal growth was observed after 7 days of 

incubation of maize grains inoculated with A. flavus. Moreover, nutritional contents, total 

phenolic and flavonoids contents, and antioxidant activity of maize grains was observed after 

different treatments; A1 (untreated raw), A2 (MRS broth + A. flavus inoculated), and A3 

(CFS + A. flavus inoculated). The results depicted that these characteristics were significantly 

improved in A3 treatment as compared to A1 and A2. While these contents were significantly 

decreased in A2 as compared to raw (A1) because of their spoilage by fungal attack. 

Additionally, in A3 treatment, the aflatoxins (AFB1 and AFB2) of A. flavus were not 

determined by HPLC even after seven days of incubation but in A2 treatment, A. flavus 

produced aflatoxins [AFB1 (487ng/g) and AFB2 (16ng/g)].  Furthermore, HPLC analysis 

was also used to evaluate the presence of various phenolic acids namely, chlorogenic acid, p-

coumeric acid, 4-hydroxybenzoic acid (HB acid), caffeic acid, sinapic acid, salicylic acid, and 

benzoic acid in L. coryniformis BCH-4 culture filtrate. Conclusively, by adding the CFS of L. 

coryniformis BCH-4 the nutritional contents, antioxidant contents, and antioxidant activity of 

A3 treated maize grains were significantly improved. Hence, the biotic and abiotic stress 

tolerant L. coryniformis BCH-4 could be used as a good promising agent for bio-protection of 

maize grains.  

Keywords: Lactobacillus Coryniformis; Maize (Zea mays. L); Aflatoxins; FTIR; HPLC 
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Epidemiology of Canine Leptospirosis in Buenos Aires, 

Argentina 

 
Scialfa Exequiel Alejandro 

División Zoonosis Rurales (Ministerio de Salud de la provincia de Buenos Aires), Azul 

(7300), provincia de Buenos Aires, Argentina, escialfa@yahoo.com.ar 

 

Abstract 

Canines are considered primary reservoirs of Leptospira interrogans serovars Canicola. 

Specific serovars are associated with specific clinical signs in dogs, however, Castellonis, 

Canicola and Copenhageni are the most reactive in microagglutination test (MAT) in Buenos 

Aires province. Infected animals, regardless of whether they present clinical manifestations of 

the disease, from the first week post infection, leptospires are spread through the urine 

contaminating the environment for long periods of time. In the interior of Buenos Aires 

province, peri-urban area has shown to have a high risk of infection for canines (infection 

rate: 75%) compared to urban and rural areas in the region; associated this with the exposure 

to potentially infected wildlife (marsupials and fox), farm animal species (bovines, pigs, 

poultry and sheep), or water sources, and contact with rodents (R. norvegicus, R. rattus and 

M. musculus) or other dogs. Dog shelters, due to overcrowding of animals, frequent contact 

with rodents, the lack of quarantine or serological controls for incoming animals, are 

considered a high-risk area, with infection rates ranging from 11.5% to 80.4%). Canine 

leptospirosis is generally prevalent in male animals, probably associated with the urinating 

habit to mark territory. Although the disease can manifest itself clinically and even be fatal 

for canines, subclinical or asymptomatic form is the most frequent in the region. According 

previous studies, we are observed by MAT animals’ whit acute disease in 12.5-55.6%, 24-

44% and 4%, in asymptomatic canines residing in shelters, peri-urban and rural areas, 

respectively. The primary lesion begins with damage to the endothelium of small blood 

vessels or capillaries, causing localized ischemia and alterations in different organs, such as 

kidney injury (tubular necrosis), hepatocellular and pulmonary damage, and myositis. In 

practice, canines that develop clinical signs of acute renal failure and jaundice should be 

considered as suspects for leptospirosis until the specific laboratory result is obtained, 

especially if they are not vaccinated and reside in risk areas. When canines are suspected of 

the leptospirosis disease, preventive measures should be indicated to people who have close 

contact with the animal or its environment. Clinical manifestation, canine health programs, 

previous treatments and epidemiological aspects are significant to arrive at the diagnosis of 

canine leptospirosis. Depression, vomiting, anorexia, polydipsia-polyuria, diarrhea, and 

bilateral nasal discharge, are the most frequently clinical signs observed. The clinical 

examination may reveal dehydration, fever, episcleral conjunctival hyperemia, muco-purulent 

conjunctivitis, jaundice, uveitis, interstitial pneumonia, necrotic glossitis, hepatomegaly-

hepatodynia, or weight loss. Complementary tests such hemogram and urinalysis must be 

implemented. Specific laboratory diagnosis is based on bacteriological (culture in specific 

media), serological (ELISA-MAT) and molecular (PCR) methods. In the first week of  
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evolution of the disease, it is recommended to send a whole blood and serum sample to the 

laboratory, after 7 or 10 days of evolution, urine  

and serum sample should be sent. Whole blood and urine samples will be studied by 

bacteriology or PCR. Upon the death of the animal, a refrigerated kidney or liver tissue 

sample may be sent to reference laboratory. The clinical case confirmation is based on the 

bacteria isolation or Leptospira DNA detection from blood, urine, or tissues, and through 

serological tests (seroconversion in paired serum samples, or, when cross-reaction at 3 or 

more serovars with a titer equal to or greater than 1: 200 is observed in a single sample). 

However, the interpretation of serological results in asymptomatic animals should be taken 

with caution due to no knowledge of days of disease evolution, and the possible detection of 

antibodies from past exposures. The presence of canines freely circulating outside the home 

and without containments is an important public health in the interior of Buenos Aires 

province. 

Key words: Leptospirosis, Canines, Epidemiology. 
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Abstract 
The Snakehead (Channa striatus) is a commercially important indigenous finfish that merits 

prompt attention for commercial-scale seed production and grow-out aquaculture in the 

tropical Asia and Africa. It is considered as one of the high-valued fish in Bangladesh, India 

and South East Asian countries including Thailand, Philippines, Malaysia, Cambodia and 

Vietnam. Channa striatus fetches high prices since it has a strong demand, higher 

pharmaceutical and nutritional values, food delicacies, and are sold alive in the market. Its 

flesh is claimed to be rejuvenating, particularly during convalescence from serious illness and 

as a post-natal diet. Snakehead is also well-known for its therapeutic effect in wound healing 

and pain reduction due to osteoarthritis. Channa striatus is considered as a wide-reputed 

remedy for wound healing and traditionally used among mid wives as well as consumed to 

fasten healing, especially for mothers underwent caesarean operations. It has preventive 

effects on a number of diseases such as diabetic gangrene and cancer, and also endowed with 

remarkable anti-inflammatory, anti-nociceptive, platelet aggregation, antimicrobial and 

antifungal properties. Nevertheless, the natural stocks of this fish are decreasing severely day 

by day because of the increased human activities, habitat degradation and overexploitation. 

For this, the natural feeding and breeding grounds of this important fish species have been 

destroyed, and thus caused havoc to the biodiversity leading to the decline of wild catches. 

Currently, C. striatus is considered as an endangered fish species in Bangladesh. Due to the 

lack of adequate quality seeds as well as difficulties in induced breeding of snakehead fish, 

not much have been achieved for the commercial aquaculture and conservation of C. striatus. 

Considering this with urgent attention, it is deemed important to preserve the genepool as 

well as protect the biodiversity of this threatened species in a very significant and sustainable 

manner. During this study, the current advancements of the captive breeding, larval rearing, 

seed production and culture protocols of C. striatus have been described and the problems 

encountered in snakehead culture by the farmers and farm-entrepreneurs are briefly 

discussed, and the suggestions made to overcome the problems are highlighted. On the other 

hand, the findings obtained as well as information generated from the present review would 

immensely be helpful towards the better understanding of snakehead biology, reproduction 

and culture, which will ultimately contribute to the aquaculture industry for better production 

and conservation of this high valued but threatened fish species in the region. 

Keywords: Snakehead, Channa Striatus, Breeding, Seed Production, Culture, Conservation.    

  
 

 

mailto:amin2019@just.edu.bd


ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

11  

 

 

Effect of Salinity on the Stability of Methane Gas Hydrate 

 
Anupama Kumari1*, Mukund Madhaw2 

1Ph.D Scholar, Department of Chemical Engineering, Indian Institute of Technology, 

Roorkee, Uttarakhand India  
2DHC Trading India Private Limited, Delhi, India  

*Corresponding author: Anupama Kumari, Ph. D Scholar, Department of Chemical 

Engineering, Indian Institute of Technology, Roorkee, Uttarakhand India,            

akumari@ch.iitr.ac.in 

 

 

Abstract 

Hydrates considered as a huge source of energy because it contains massive amount of 

methane or other gas.  The growth of hydrate of natural gas has been supported by either 

from biogenic decomposition of organic material in the upper depth levels or through 

thermogenic decomposition from deeper sources. Gas hydrates are considered as a solid 

crystalline compound in which the molecules of gases are entrapped inside the cage of ice 

crystals. The gas molecules are called as guest molecule and the ice cage is called as hosts. 

The stability conditions of gas hydrates are high pressure and low temperature. Gas hydrates 

are regarded as an unconventional hydrocarbon source in the all over world and the methods 

that can be used for the dissociation of gas from gas hydrates are thermal stimulation, 

depressurization and chemical injection. Gas hydrates have the ability to fulfill natural gas 

demand in the future because it contains large amount of gas inside the ice caged like 

structure of water. All over the world, there are huge sized natural deposits of hydrates are 

present but effective and economic exploitation techniques have not been developed yet for 

the recovery of gas from gas hydrates. The production method of gas from gas hydrates are 

depressurization, thermal stimulation and chemical injection. 

The effect of solubility of methane in sea water is calculates for the same range of salinity 

and temperature. The composition of pore water may change because of the various 

geochemical processes which can affects the activity of water, stability and solubility. In this 

study the thermodynamic analysis was performed to calculate the dissociation pressure by 

empirical algorithms. The analysis of methane concentrations in sweater and pore water was 

performed with methane hydrate as functions of salinity, temperature and hydrostatic 

pressure. 

Keywords: Salinity, Stability, Methane Gas Hydrate.  
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Abstract  
Background and Aim: The use of functional foods in improving the condition of HIV 

patients is increasingly growing.  Spirulina platensis is a rich alga macronutrient (protein) and 

micronutrients sold to America, Asia, Europe and Africa. The objective of this study was to 

evaluate the effect of daily consumption of 10 grams of Spirulina platensis for 6 months on 

some hematological, biochemical and immunological parameters 

Methods: A multicenter, comparative and analytical study was performed including 320 

HIV-1 treatment-naïve/under ART patients followed at the hospital the day of the central 

hospital in Yaounde, Cameroon. The patients were divided into two groups so one received 

nutritional counseling and the other received 10 more grams of Spirulina platensis daily for 6 

months. At the end of 6 months, blood was taken and serum obtained was used for assaying 

some haematological parameters (hemoglobin), biochemical (lipid profile and blood 

glucose), immunological (CD4 and viral load) and inflammatory (IL8 & TNF  for 3 

different periods using methods standards. 

Results: Among the 169 ARV-naive patients included in the study, the majority were women 

(67.1%). The average age of patients was 35.6. The results of the lipid profile showed an 

increase in HDL-cholesterol and a significant decrease in total cholesterol, LDL-cholesterol 

and triglycerides in patients who consumed Spirulina platensis. The artherogenicity index 

decreased significantly from 10.83 to 2.22 after 12 months. We noted a significant increase in 

CD4 count (596.32 - 614.92) and a significant decrease in viral load (74.7x103 - 30.87x103 

copies / ml) as well as interleukines (IL8 et du TNFα ) in patients who were supplemented for 

6 months Spirulina platensis. Besides the hemoglobin was significantly higher while blood 

glucose level was significantly decreased. 

Conclusion: A daily intake of 10 grams of Spirulina platensis reduces the risk of 

cardiovascular diseases, viral load and increase CD4 levels in HIV-1 treatment-naïve/under 

ART patients. 

Keywords: Spirulina Platensis, Inflammation, CD4 Cells, Artherogenicity.  
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Abstract  
Recurrent aphthous stomatitis (RAS)  is a relatively common oral disease that can be 

confused with other oral conditions due to its clinical features. This disease can have a 

significant adverse effect on a patient's quality of life, which may interfere with some 

aspects of daily activities such as nutrition.  Although a genetic predisposition has been 

suggested as an essential determinant of RAS, the disease's exact etiology is still 

unknown so, there is currently no definitive treatment for these ulcers. Available 

therapies focus on three goals: reducing pain, decreasing frequency, and accelerating 

wound healing.   Some effective topical and systemic treatments have been suggested for 

RAS; in all these methods, the entire healing process might take a couple of times to 

complete, which can be pretty annoying. Patient-related factors are another disadvantage 

of existing therapies. For example, the need for frequent use of topical medications can 

reduce patient compliance. Nowadays, new intervention techniques improve the success 

rate of RAS treatment. Current therapeutic options include low-level laser therapy, 

sublingual vitamin supplementation, nutritional supplements such as omega-3s, herbal 

medicine, anti-TNF alpha drugs, homeopathy, traditional Chinese medicine, 

phosphodiesterase inhibitors, and more. This article will briefly discuss the latest 

alternative approach developed in this field. 

Keywords: Recurrent Aphtous stomatitis, Oral Ulcers, Aphtous like lesions 
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Abstract  
Background and aim : Biomarkers are useful tools for understanding the nature and extent 

of human exposure and risk from environmental and occupational toxicants. They can serve 

as quantitative measures of chemical exposures and biologically effective doses, as well as 

early warning signals of biologic effect. Since one of the primary purposes of biomarkers in 

human  biomonitoring research is to identify highly exposed groups in order to predict or 

prevent disease, the biomarkers must not only be evaluated for their ability to assess the 

presence or absence of an exposure or disease, but also for their ability to quantify the 

exposure, dose, or level of disease. The aim of this survey was to assess biomarkers of 

exposure in monitoring of some groups of Albanian popullation 

Material and methods: In our survey we were focused  in some biomarkers of exposure, like 

levels of carboxyhemoglobin, levels of metals in blood in exposed wokers, levels of lead in 

blood of community population, and  levels of essential elemens and toxicants in hair of 

preschool children, etc. 

Results: Based on our studies the levels of carboxyhemoglobin in workers of metalurgical 

plant have resulted above threshold limits values , lead in blood of workers of battery plant 

were also above limits, levels of lead in mothers and their offspring have resulted higher in 

mother and their offspring in city where were established one battery plant.  Data obtained, 

regarding levels of metals in hair of preschool children, have shown that the concentration of 

these essential elements were within the limits reported generally in literature while the levels 

of heavy metals resulted higher.  

Conclusion: In general the levels of marker of exposure have resulted higher that threshold 

limits values 

Keywords: Human Biomonitoring, Biomarkers of Exposure, Lead in Blood, COHb. 
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Abstract 
Toll-like receptors (TLRs) play an important role in the innate immune response against 

various pathogens. These are also expected targets of natural selection in species adapted 

to habitats with contrasting pathogen burdens. Still, sufficient literature about TLRs 

especially TLR6 is not available. The current study was planned to show evolutionary 

patterns of human TLRs generally and TLR6 specifically along with their conservation 

and diversity. The study also deals with characteristic polymorphic patterns of TLR6 in 

humans which are involved in serious clinical consequences. The sequence analysis of 

TLR6 from different mammals revealed conserved regions in the protein sequence. With 

respect to TLR6 evolution, human showed a close evolutionary relationship with 

chimpanzee and orangutans while monkeys were appeared in a separate clade showing a 

distant evolutionary relationship. Old World monkeys and New World monkeys made 

their separate clades but both have evolved from a common ancestor. The C-terminal of 

human TLRs (TLR1 to TLR10) exhibited more conservation as compared to other 

regions. The phylogram of human TLRs showed that TLR6 is closely related to TLR1 

and both TLRs shared a common ancestor with TLR10. The domain analysis has 

revealed that TLR1 and TLR10 have least (i.e. 4) number of leucine-rich repeats (LRR) 

while TLR6 contains five LRRs. Three single nucleotide polymorphisms were found in 

TLR6 which were found to be associated with benign. Conclusively, the current 

comparative sequence analyses and phylogenetic analyses provided informative insights 

into the process of TLR evolution in mammals. Furthermore, the polymorphism analysis 

would serve as a useful marker in the early detection of susceptibility and resistance in 

humans. 

Keywords: Toll-like Receptor, Innate Immune Response, Phylogram, Conservation, 

Polymorphism. 
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Abstract  

Objective: This study analyzed the frequencies of clinical and laboratory risk factors and 

cytogenetic abnormalities in Jordanian children with acute lymphoblastic leukemia (ALL) 

and their response to therapy. 

Methods: We conducted a retrospective analysis of 116 pediatric ALL cases diagnosed and 

treated in Queen Rania Hospital between 2015 and 2019. Children were diagnosed by bone 

marrow microscopic examination and confirmed by immunophenotyping using the Becton 

Dickinson fluorescence activated cell sorter Canto II. Cytogenetic anomalies were detected 

using fluorescence in situ hybridization for three specific anomalies; t (12;21), also known as 

ETV6-RUNX1 rearrangement, t (9;22) which is known as the Philadelphia chromosome or 

BCR-ABL1 fusion gene, and the MLL gene rearrangements (11q23).Descriptive analysis was 

given for the age, gender, ALL immune phenotype, cytogenetic anomalies, initial white cell 

count, and initial response to chemotherapy. These variables were correlated in frequencies 

with each other and with response to treatment in order to detect high risk groups and 

characteristic patterns. 

Results: The ages ranged from 3 months to 14 years with a peak age group of (0-4) years and 

almost equal gender distribution. B-ALL were diagnosed in 104 (89.7%) cases and 12 

(10.3%) were T-ALL. All infantile leukemia cases were of the B-ALL type, and 80% were 

CD10 negative and MLL rearrangements were detected exclusively in this age group. The 

ages were older in T-ALL cases, followed by CD10 positive B-ALL with average of 7.9 and 

5.9 years, respectively. The initial WBC at presentation was highest in CD10 negative B-

ALL followed by T-ALL and CD10 positive B-ALL averaging 61.3 x10⁶/uL, 32.1 x10⁶/uL 

and 20.0x10⁶/uL, respectively.CD10 negativity was detected in 10 cases (8.6%), high white 

cell count in 18 (15.5%), t(12;21) in 15 (12.9%), t(9;22) in 4 (3.4%) and 11q23 

rearrangement in 3 infants (2.9%). A poorer response to therapy and higher mortality was 

detected in T-ALL subtype, infancy and older age, high white cell count, presence of t (9;22) 

and 11q23 rearrangement, and slow responders to initial chemotherapy.  

Conclusion: Identifying adverse prognostic factors of the most common pediatric leukemia 

allows for tailoring chemotherapy protocols, closer monitoring of high risk groups to improve 

treatment outcomes. 

Keywords: Acute lymphoblastic leukemia, B-ALL, Cytogenetics, t(9;22), 11q23. 
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Abstract   

Enterovirus 71 (EV71) is the major causative agent in hand, foot, and mouth disease 

(HFMD), and it mainly infects children worldwide. Despite the risk, there is no effective 

vaccine available for this disease. Hence, a recombinant protein construct of truncated 

nucleocapsid protein viral protein 1 (NPt-VP1198–297), which is capable of inducing 

neutralizing antibody against EV71, was evaluated in a mouse model. Truncated 

nucleocapsid protein Newcastle disease virus that was used as immunological carrier fused to 

VP1 of EV71 as antigen. The recombinant plasmid carrying corresponding genes was 

constructed by recombinant DNA technology and the corresponding protein was produced in 

Escherichia coli expression system. The recombinant NPt-VP1198–297 protein had elicited 

neutralizing antibodies against EV71 with the titer of 1:16, and this result is higher than the 

titer that is elicited by VP1 protein alone (1:8). It was shown that NPt containing 

immunogenic epitope(s) of VP1 was capable of inducing a greater functional immune 

response when compared to full-length VP1 protein alone. It was capable to carry larger 

polypeptide compared to full-length NP protein. The current study also proved that NPt-

VP1198–297 protein can be abundantly produced in recombinant protein form by E. coli 

expression system. The findings from this study support the importance of neutralizing 

antibodies in EV71 infection and highlight the potential of the recombinant NPt-VP1198–297 

protein as EV71 vaccine. 

Keywords: Enterovirus 71, Recombinant Vaccine Construct, Hand Foot and Mouth Disease, 

Nucleocapsid Protein. 
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Abstract  

This study lists the commercially important swimming crab, Portunus  segnis (Forskål, 

1775), on the basis of ten specimens collected in March 2020 from two locations of the north 

west of the Persian-Arabian  Gulf, Iraqi coast.  External morphological characteristics and 

first male gonapod G1 were examined, and photographs and illustration of the species are 

provided. Portunus  segnis is the first representative of the genus Portunus from the Iraqi 

coast. 

Background and Aim: Lai et al., 2010 revised the complex species Portunus pelagicus 

(Linnaeus, 1758) and distinguished four species namely: P. pelagicus (Linnaeus, 1758), P. 

segnis (Forskål, 1775), P. reticulatus (Herbst, 1799) and P. armatus (A. Milne-Edwards, 

1861) based on morphological and molecular characters. P. segnis is widely distributed 

commercially crab in the Persian-Arabian  Gulf. The aim of the present note is to list another 

marine crabs from the Iraqi coast. 

Methods: The species were collected from two sites of the north west of the Persian-Arabian  

Gulf, Iraqi coast using trawler net. The species were preserved in ethanol 95% after collection 

and deposited in the Marine Science Centre, University of Iraq. 

Results: The specimens were identified based on the key provided by Lai et al., 2010, and P. 

segnis can be recognised by median teeth frontal teeth minute, inconspicuous, almost 

obsolete. 

Conclusion: The current research is part of an ongoing investigation in Iraq looking at the 

diversity of brachyuran crabs. In the Persian-Arabian Gulf, the blue swimmer crab Portunus  

segnis (Forskål, 1775) is widely dispersed species. However, it is new record for the Iraqi 

coast. 

Keywords: Commercially Crab, Persian-Arabian  Gulf, Morphological Characteristics. 
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Abstract 
Background and Aim: Achievementin high school is one of the most important components 

and goals in any student's education period. The purpose of this study was to predict 

academic performance based on the use of cyberspace and communication with parents in 

female students. 

Methods: This correlation descriptive study was carried out on 350 female students (Grade 

9)in Laljin(Northwestern Iran) during2004-19.The study used the researcher-made 

questionnaire as a principal tool for gathering data. Questionnaire was made based on Taylor 

and Pham Student Performance Scale (EPT) and P-CRC parent-child relationship 

questionnaire (1983). 

Results: Multiple linear regression and Pearson correlation coefficient showed that the use of 

cyberspace and communication with parents predicts students' achievement. Also, there was a 

significant relationship between the amount of use of cyberspace and communication with 

parents with students' achievement. 

Conclusion: By reducing the amount of use of cyberspace and increasing and improving 

communication with parents, students' academic performance and achievement can be 

strengthened and improved. 
Keywords: Cyberspace Usage, Parent Relationship, Student Achievement. 
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Abstract  
Soil is the main resource of agricultural production systems. Sustainability of agricultural 

production depends on the preservation of soil quality and a production process compatible 

with the environment. It is evaluated that the management styles applied in organic farming 

practices have positive effects on the preservation of soil quality and the sustainability of 

agricultural productivity. In organic farming practices, plant nutrients are generally supplied 

from organic and inorganic natural resources, mineral fertilizers can be applied to a limited 

extent in case of difficulty in obtaining nutrients from natural resources, and some soil 

conditioners can be used in significant soil problems. The basic principle in fertilization 

practices is based on the supply of nutrients from soil minerals and clean organic sources 

recycled in the soil. In this context, organic farming practices can be successfully applied in 

fertile soils where the nutrient supply capacity is high and there are no significant problems in 

their original characteristics. On the other hand, it is considered that a number of 

improvements are necessary for organic farming practices in infertile areas due to the low 

nutrient supply capacity and limiting properties of the soil. 

Keywords: Organic Agriculture, Soil Quality, Fertilization. 

Introduction 
Organic farming practices, which are frequently on the agenda in recent years, were among 

the agricultural activities carried out in the absence of petroleum-based inorganic fertilizers 

and pesticides before the 1940s [1].   

In agricultural activities carried out on soils that are poor in terms of plant nutrients, the 

sustainability of production was provided by fallow, rotation and limited organic fertilizer 

inputs, and the crop yields were generally low. Although agricultural productivity was low 

under these conditions, agricultural lands had not yet been exposed to chemical fertilizers and 

pesticides, and the products produced were not contaminated. After the second half of the 

twentieth century, as a result of the advances in chemistry and seed gene technologies, the 

production and use of chemical fertilizers and synthetic pesticides increased, and a rapid 

agricultural production boom was experienced by the use of hybrid varieties and genetically 

modified agricultural products. 

The intense demand for food production in agriculture has increased the use of agricultural 

inputs such as fertilizers, pesticides, irrigation, and demand of hybrid and genetically 

modified seeds. However, the effects of these inputs and chemicals applied to the soil have 

deteriorated the balances in agricultural and other ecosystems in many parts of the world, the 

soils have become unproductive, agricultural production costs have increased and the 
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sustainability of agricultural production has decreased. In addition, soils, waters and 

agricultural products have  

been polluted by the applications of chemical fertilizers and pesticides, and there has been an 

increase in public health problems. 

The concept of organic agriculture is a production system developed to ensure the 

sustainability of agricultural production and healthy plant and animal production, and to 

prevent the deterioration of agricultural ecosystems as a result of excessive use of fertilizers 

and pesticides applied in the world after the second half of the 20th century.  Within the 

scope of this concept, it is foreseen not to use artificial chemicals and pesticides and 

genetically modified organisms in organic agricultural production. 

Soil quality plays a key role in the success of production in organic farming practices that are 

environmentally compatible and managed on the basis of sustainability. In this review, the 

relationships between organic farming practices and soil quality were evaluated. 

Concept of Organic Agriculture 

In the organic agriculture system, biological fertilizer inputs and management practices such 

as cover cultivation and crop rotation are used to improve soil quality and create humus in the 

soil. In organic farming practices, the ability of the soil to absorb water is improved and the 

effects of drought and flood are reduced by increasing the amount of organic matter in the 

soil.  Increasing soil organic matter also helps it absorb and store carbon and other nutrients 

needed to grow healthy crops that can better resist insects and disease. [2].  

The limitations of organic agriculture in terms of the use of chemicals and soil fertility can be 

summarized as follows [3].  . 

-No synthetic fertilizers for 36 months prior to the certified organic crop’s harvest.  

-No synthetic pesticides (fungicides, insecticides, herbicides) for 36 months prior to the 

certified organic crop’s harvest.  

-Crop rotations, including a soil-building legume or small grain/legume mix following row 

crops, to break weed, insect, and disease cycles and maintain soil fertility.  

-No synthetic hormones or antibiotics for livestock may be used, and organic feeds and 

pastures must be fed.  

-Soil fertility in organic systems is maintained primarily through crop rotations and through 

applications of composted or raw manure. Seaweed, fish emulsion, or plant/animal-based 

products, such as alfalfaand feather-meal, can be applied as soil and foliar amendments in 

organic systems.  

Organic Agriculture and Soil Ecosystems 

Soil is a fundamental resource base for agricultural production systems. Besides being the 

main medium for crop growth, soil functions to sustain crop productivity, maintain 

environmental quality, and provide for plant, animal, and human health [4]. Organic 

production sites employ production practices with environmental benefits such as water 

management, minimal tillage, habitat maintenance for beneficial insects and vertebrates, and 

biological pest control. These ecological protective practices contribute to enhanced 

ecosystem services and benefit water quality, soil health and biodiversity [2]. 

Conventional farming typically uses minimal crop rotations, growing the same single crop 

year after year on the same land. This practice, known as monocropping causes the depletion 

of mineral nutrients and organic matter fastly in the soil. In order to continue growing crops 

in this nutrient depleted soil,  mineral nutrients must be added back in the form of 

hydrocarbon based fertilizers and mined minerals. Conventional farming is dependent on 

earth-based non-renewable resources for plant nutrition. Monocultures and the resulting poor 
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health open the way for infestations of insects, diseases and weeds. Healthy bio-diverse soil 

keeps these  infestations in check. The lack of biodiversity requires synthetic pesticides and 

herbicides to be used in large amounts, further destroying the natural soil biology.  

Using biological forms of fertilizer such as compost, animal manures, and legume cover 

crops, builds soil organic matter, even when routine tillage is used for weed control. Building 

soil organic matter increases soil water retention capacity and supports more active soil 

microbial communities that retain nitrogen in the soil longer and transform it into non-

leachable gaseous forms.  

Organic biological fertilizer sources release their nutrients slowly over time, providing more 

opportunity for the nitrogen to be digested by soil organisms and taken up by crops before 

leaching below the root zone. Increased soil organic matter in the soil leads to tighter nutrient 

cycling and greater water holding capability in organically managed soils, with the result that 

nitrate leaching from groundwater is about half that of conventionally farmed soils. 

Soil Management and Soil Quality in Organic Systems  

Building and maintaining soil quality is the basis for successful organic farming [3]. The 

concept of soil quality which includes the inherent natural characteristics of the soils and the 

dynamic characteristics those vary depending on the use is an important indicator showing 

the reaction of the soil to natural or anthropological effects. Soil quality concept is mostly 

used for the purpose of crop production and nature conservation in agricultural ecosystems 

and land use areas such as forest and pasture [5]. The terms soil quality and soil health 

describe the soil’s ability to perform these critical functions. Soil quality or health is 

generally seen as the foundation of successful organic vegetable crop production systems. 

Sustaining and improving soil quality over the long term are frequently identified by organic 

farmers as their primary management goals [4]. 

Soil fertility is commonly defined in terms of the ability of a soil to supply nutrients to crops, 

and is fundamental in determining the productivity of all farming systems. Organic farming 

systems rely on the management of soil organic matter to enhance the chemical, biological, 

and physical properties of the soil, in order to optimize crop production. Soil management 

controls the supply of nutrients to crops, and subsequently to livestock and humans. 

Furthermore soil processes play a key role in suppressing weeds, pests and diseases [6].  

Throughout the history of organic agriculture, practitioners have emphasized healthy, living 

soil as the foundation of sustainable and successful farming, and have often assessed soil 

health in terms of soil organic matter (SOM) content [7].  Recommended practices included: 

- Return manure and crop residues to the soil.  

- Compost materials to stabilise nutrients and develop humus before applying to the soil.  

- Use organic mulches.  

- Grow and plow-down green manure crops.  

- Diversify the crop rotation.  

- Integrate crop and livestock production [7].   

Crop rotation is a system where different plants are grown in a recurring, defined sequence. A 

well-designed crop rotations is generally accepted as a key to the success of organic 

production systems. Crop rotations (required for all organic operations) are crucial for 

organic systems because the legume crops (e.g., alfalfa and red clover) provide nitrogen (N) 

and also help recycle nutrients, such as phosphorus (P) and potassium (K). Including crops 

with deep root systems in the rotation helps extract nutrients from lower soil depths and 

return them to the surface when the vegetation dies. Crop rotation can also help to minimize 

the spreading of weeds, pests and diseases [6].Crop residues can be an important source of 
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nutrients to subsequent crops. Macro and micronutrients removed from soil by crop 

production are returned to the soil by crop residues. The quantity and quality of crop residues 

will clearly influence the build up of soil organic matter and the subsequent availability and 

timing of release of nutrients to following crops [6].   Crop residues also provide the 

carbonaceous biomass upon which soil microfauna (e.g., earthworms and beetles) and 

microorganisms depend on for survival [3].   Soil organic matter, created through 

decomposition and recycling of plant and animal residues, has many important roles in 

organic systems, including supplying the necessary elements for plant growth. The soil 

organic matter or carbon (C) inputs improve soil physical properties, such as aggregate 

stability, and provide food, habitat, and shelter for billions of soil organisms. Increased 

aggregate stability, improved soil structure, and surface protection provided by crop residues, 

manure or compost, and cover crops reduce soil erosion losses and increase water-holding 

capacity and aeration. Maintaining soil organic matter content at levels that are consistent 

with the natural characteristics of the soil helps soil biological activity and the healthy 

microbial and macrofaunal populations that are required for efficient nutrient cycling. These 

populations include bacteria, fungi, actinomycetes, nematodes, and earthworms [6].    

Long-term organic management, including the use of cover crops and compost, results in a 

significant shift of the chemical and biological characteristics of the soil compared with the 

conventional management practice. Thus improving soil quality and suggesting that organic 

farming may provide a potential solution to achieve sustainable agricultural systems [8].    

Impact of Organic Farming on Soil Quality Parameters 

Positive effects of organic farming on soil physical properties such as soil structure, water 

holding capacity, soil aeration and soil temperature are well-reported [9]. Crop rotation is an 

important component under organic farming which directly and indirectly influences the 

physical structure of soil. The architectural form of different root systems of several crops 

included in the crop rotation also helps to modify the soil structure [10]. Organic farming 

adds more organic matter to the soil, which is the basic requirement for improving soil health. 

Presence of this organic matter in soil increases its moisture retention capacity. A 

combination of crop residue mulching and no-tillage increases soil fertility, crop production, 

and control soil erosion [11].   

Organic farming system has potential to maintain soil fertility and increase organic carbon in 

soil. Application of different organic inputs like manure, vermicompost, green manuring etc. 

ensures both the sustainability of soil organic carbon and supply of nutrients to the plants 

[12].   

Application of good quality manure to soil improves the total nitrogen and organic matter 

content in the soil, which is “an important substrate of cationic exchange and the warehouse 

of most of the available nitrogen, phosphorus, and sulphur; the main energy source for 

microorganisms; and is a key determinant of soil structure [13]. Organic acids and humus 

fraction of decomposing organic matter are more efficient in releasing phosphorus and 

reducing its fixation in soil [14].  

Soil biological properties are very important since soil quality is strongly influenced by the 

flora and fauna present in the soil. Soil micro-organisms are the living part of soil organic 

matter present in the soil [15]. The microbial biomass and microbial activities in soil are 

crucial to sustain the productivity of soil. For ensuring consistent release of nutrients to the 

plants, there is a need to have balanced ratio of microbial biomass and activity in soil [16].  

The soil having high organic matter content ensures greater microbial activity and greater soil 
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N supplying power than the soil having less organic matter (which is managed inorganically) 

[17].    

It has also been well documented that the organically managed soil enriched with several 

beneficial microorganisms like arbuscular mycorrizal fungi for ensuring improved crop 

nutrition and decreasing soilborne diseases [18].   As organic farming increases the microbial 

activity, leads to increased competition, parasitism and predation in the rhizosphere, it 

collectively reduces the chances of plant disease infestation [19].     

Soil fertility and Plant Nutrition in Organic Agriculture 

The aims in organic agriculture is to protect the health of the soil and to ensure its 

productivity. For this purpose, in addition to many applications such as crop rotation, cover 

crops, mulching, appropriate soil cultivation, the use of some fertilizers and soil conditioners 

is allowed in cases where nutrients are not sufficient for plant demand. The aim here is to 

maintain soil fertility and to provide adequate nutrition for plants. The key, however, is that 

the material is naturally based, and that no prohibited substances, such as hexane, are used in 

the processing or collection of the materials [3]. The following examples can be given to 

plant nutrition materials and soil conditioners used in organic agriculture [20].      

-Organic Substances Produced on the Farm (Farm manure, farm liquid wastes, plant residues, 

green manure, compost, etc.), 

-Other Organic Substances (Cultural mushroom production residues, bark, sawdust, tree ash, 

seaweeds and their products, poultry manure, peat, compost made from organic urban wastes, 

etc.), 

-Animal Origin Products and By-Products (Blood bone-fish-nail-horn-meat flours, dairy 

products, etc.), 

-Minerals and Rocks (Leonardite, humic acid extract, gypsum, rock phosphate, apatite, 

dolomite, tuff, elemental sulfur, ferrous sulfate, perlite, clinoptilolite, sodium chloride etc.), 

-Microbial Fertilizers (Rhizobium bacteria, azoto bacteria, mycorrhizae etc.). 

Optimum plant nutrition management in an agricultural system is necessary to ensure product 

efficiency and sustainability. There are significant differences between conventional and 

organic production systems in terms of plant nutrient consumption budgets. Nitrogen 

increases are generally observed in the fertilization and nutrient balance of conventional 

agricultural systems.  But N increases in organic farming systems are generally less common 

than conventional farming engaged in intensive farming. Phosphorus budget in organic 

farming often shows small deficiencies. Except for soils with low P sorption capacity and 

available content, these deficiencies arise with a decrease in the available P content in the 

soil. In order to eliminate P deficiency in organic production, it is recommended to re-

establish these reserves with early applications of low-resolution P material before the 

production season. In organic farms, significant deficiencies in the budget of K nutrients in 

the soil are rarely seen. Except for sandy soils with low K content and soils with high K 

fixation capacity, exchangeable K concentrations remain relatively stable in organic farming 

soils. 

Due to the relatively lower crop productivity in the organic farming system, the amount of 

nutrients removed by the product is lower than in the traditional system, but significant 

amounts of nutrients are removed from the soil. In order to maintain soil fertility in the long 

term, these elements must be given to the soil in sufficient and appropriate proportions. The 

plant nutrient levels required by the product grown in fertigation are met with water-soluble 

fertilizer applications in the short term. In the fertilization applications made in organic 

agriculture, the sources of nutrients are provided from organic and inorganic materials that 
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can be dissolved in the long term and slowly. In organic farming systems, nitrogen is usually 

supplied by legumes grown in rotation and performing symbiotic nitrogen fixation. In the 

absence of a significant soil problem,  deficient nutrients are mostly replaced by the 

dissolution of soil minerals              by precipitation and irrigation waters. However, the use 

of soil conditioners may be necessary since it will not be enough to meet the plant need in a 

short time of all the nutrients removed from the soil with all these inputs [21].      

Fertilizer Sources Commonly Used in Organic Agriculture 

In organic farming practices, it is seen that plant nutrients are generally supplied from organic 

and inorganic natural sources, mineral fertilizers can be applied to a limited extent in case of 

difficulty in obtaining nutrients from natural sources, and some regulators can be used in 

significant soil problems. The basic principle in plant nutrition is based on the supply of 

nutrients from soil minerals and clean organic sources recycled in the soil.  

Nitrogen fertilizers are not allowed to used directly in the organic farming system, instead 

manure, compost and products with high organic nitrogen content such as fishmeal and 

various plant extracts are used in small amounts in some horticultural crops. In the natural 

system, plants benefit from the mineralization of the nitrogen contained in the organic matter 

in the soil through microbial ammonification and nitrification reactions. Another way to add 

nitrogen to the soil is through free and symbiotic living microorganisms in the soil. In this 

regard, it is known that the optimal nitrogen contribution to the soil is made by Rhizobium 

bacteria. In organic farming systems, nitrogen is usually supplied by legumes grown in 

rotation and performing symbiotic nitrogen fixation [22].  

The main source of phosphorus in the soil is the phosphorus rocks and minerals in the soil. 

About half of the phosphorus in the soil is found in organic form. Organic phosphorus can be 

added to the soil with animal manures and green manures, but it is often not enough to meet 

the phosphorus removed from the soil with the product. Organic farming rules allow the use 

of inorganic phosphorus fertilizers on a limited basis. Therefore, maintaining the phosphorus 

balance in the soil is an important problem. Phosphorus dissolved in the soil by precipitation 

is below 1 kg/P/ha/year per year. The characteristic of phosphate fertilizers used in organic 

agriculture is low solubility. The most commonly used phosphorus fertilizers are crude 

phosphate or aluminum calcium phosphate in calcareous soils (pH>7.5). Ground raw 

phosphate rock is also used in organic farming. However, the limited solubility and the low 

rate of release make it impossible for products to be directly met when plants need high 

phosphorus [23].  

There is no accepted fertilizer for potassium that can be used in routine use in organic 

agriculture. Permissible sources of potassium nutrient are potassium rocks with low solubility 

and low chlorine content (such as lagbenite, Adularian rock potassium), wood ash and sugar 

beet extracts. Compared to fertilizers used in conventional agriculture, very little potassium is 

obtained from ground rock. Generally, 1 ton/ha of rock is recommended to provide 20 kg/ha 

of potassium. The availability of potassium in ground rock increases with manure and 

compost products with liquid extracts added to the soil. However, if there is a visible 

potassium deficiency in plants, organic standards are less restrictive. If the soil potassium 

index is below 2 and the soil clay content is less than 20%, the Soil Association allows the 

use of water-soluble potassium forms such as potassium sulfate or the soluble potassium 

mineral (silvinite). The use of commercial KCl is not allowed as Cl ions will have a negative 

effect on soil organisms due to their osmotic effect [23].  

Organic standards allow the use of liming materials such as ground limestone, chalk and 

shells of aquatic animals as sources of calcium. In acid soils, besides the supply of Ca 
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element by liming, a positive effect is made on soil acidity. The size of the liming material is 

important, and powdered lime is generally the most used. The solubility of the material used 

is also effective on chemical activity, and calcium oxide has more solubility than calcium 

carbonate[23]. However, the necessity of liming material should be determined according to 

soil analysis. Foliar sprays of calcium chloride are recommended for the treatment calcium 

deficiency or blossom-end rot physiological disorder. 

 
Table. Some nutrient sources and soil conditioners used in plant nutrition in organic agriculture [1, 24, 25]. 

Soil acidity Aragonite  

Dolomitic limestone 

Boron (B) Boron (% 10) 

Boron (%14,3) 

Calcium (Ca) Gypsum (for alkaline soils)  

Limestone -Rock phosphate  

Dolomitic limestone (for acid soils) 

Copper Copper sulfate 

Iron (Fe) Iron chelate (10%)  

Iron sulfate 

Magnesium (Mg) Epsom salt (MgSO4, for alkaline soils)  

Dolomitic limestone (for acid soils) 

Manganese (Mn) Manganese sulfate 

Molibdenum (Mo) Dolomitic limestone (for acid soils) 

 

Nitrogen (N) Green manures 

Industrial food, crop and animal wates (composted) 

Recyclable waste products (composted) 

Blood meal  

Cotton seed meal  

Corn starch meal (10 %, N), etc. 

Phosphorus (P) Regulation of pH  

Bone meal (row/ steamed) 

Fishmeal 

Phosphate rock (ground) 

Guano, etc. 

Potassium (K) Seaweed 

Granite flour  

Wood ash 

Potassium sulfate (52 % K2O) 

Zinc (Zn) Zinc sulfate 

Zinc chelate 

Sulphur (S) Phosphate rock (ground) 

Gypsum  

Elemental sulfur 

  

Conclusion 
The protection of soil fertility and soil quality is considered as the basic requirement to 

achieve the targeted production in sustainable agriculture. Organic farming systems, accepted 

as integrated complex biological systems, could be a good alternative for the sustainable use 

of soils and the production of healthy agricultural products. Management technics applied in 

organic farming practices have positive effects on the preservation of soil quality and the 

sustainability of productivity. Since organic farming practices affect more than one 

component of the soil system simultaneously, they have the potential to protect soil quality 

and soil fertility  



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

27  

 

with their direct and indirect effects on soil properties. However, although organic farming 

practices can be successfully applied in fertile soils where the nutrient supply capacity is high  

and there are no significant problems in their original soil characteristics, a number of 

improvements are necessary for organic farming practices in infertile soil conditions. 
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Abstract 

The presence of toxic heavy metals is a matter of importance due to their ability to 

contaminate and damage the trophic chain. Determination of the content of heavy metals in 

raw milk is an important indicator of the quality and safety of this product, and the level of 

pollution in the region where the milk is produced. The main purpose of this research was to 

examine the content and distribution of toxic elements (cadmium - Cd, lead - Pb, copper - Cu, 

zinc - Zn, nickel - Ni and manganese - Mn) in individual samples of cow's milk from seven 

different locations. A total of 140 samples of milk were taken. For the assessment of the 

elements an Atomic Absorption Spectrometry technique (Agilent Technologies 55) was used. 

Statistically, the results obtained from the conducted surveys were interpreted using variation 

- statistical methods, which are applied for scientific research purposes (ANOVA). In our 

results from the annual average value of the elements we found that the content of all 

elements except lead was within the normal prescribed permissible limits. The calculated 

annual average value of lead from all seasons is 35,937 μg / L or 0.035937 mg / L. The 

differences between the mean values for the content of lead in the milk, in the different 

seasons, were found at the level of 0.05. This study will contribute to improving the 

awareness of the current state of contamination of milk with toxic elements in the country, as 

well as raising consciousness of the farmers and consumers about the importance of food 

safety and public health maintenance. 

Keywords: Toxic Heavy Metals, Milk, Dairy Farms, AAS. 
 

Introduction 
Worldwide, more than six billion people use milk and dairy products as a major source of 

nutrients in the human diet. It is especially important in infant nutrition, as its protein and 

mineral composition is essential (Buldini et al., 2002). The mineral composition of milk 

includes several main elements such as calcium, phosphorus and magnesium, as well as 

potassium, sodium and chlorine and a wide range of trace elements, including zinc, copper, 

iron, manganese and iodine (Van der Berg, 1988). Therefore, the presence of high 

concentrations of heavy metals in dairy products can be a potential risk for serious diseases 

and public health problems (Pavlovic et al., 2004) and for this reason the determination of 

heavy metal content in raw milk is an important indicator of the hygienic condition of this 

product, as well as the level of pollution in the region in which the milk is produced (Licata et 

al., 2004; Ghindini et al., 2005). According to some literature data, cow's milk contains very 
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low concentrations of heavy metals (Lopez et al., 2002), which, however, sometimes 

increase, although their excretion through milk is proportionally low (Miller, 1971). Nwude 

et al. (2010)  

 

found that blood is the major medium for transporting heavy metals in milk, so that milk can 

certainly be considered as a bio-indicator of industrial pollution. 

Selected heavy metals that are the aim of our study: lead (Pb), cadmium (Cd), copper (Cu), 

zinc (Zn), chromium (Cr) and nickel (Ni) are in principle potentially toxic elements if present 

in food in concentrations that are above the allowed limits and are also prescribed by the 

Food and Agriculture Organization (FAO), the World Health Organization (WHO), as well as 

the legal norms of the Macedonian standards (Official Gazette of RM-No. 102/2013). 

Through the obtained results, conclusions and recommendations for the public about the state 

in the country, the environmental awareness of the population will be strengthened as well as 

the increase of the awareness for consuming safe and quality products. 

 

Materials and Methods 
As a working material in this doctoral dissertation is raw cow's milk produced in seven (7) 

selected farms, dispersed in seven different locations located at an appropriate distance from 

each other (7-10 km), selected according to the “wind rose” in the Polog region. The size of 

the farms is up to 30 heads, dairy cows are reared in tie -stalls. According to data provided by 

farmers, the average daily milk yield in all locations ranged from 18-25 liters per head. 

Individual milk samples were taken in sterile plastic containers with caps (500 ml) by direct 

manual milking of the udder, according to a random selection of cows. The samples were 

taken seasonally, which means that a total of 140 milk samples (35 x 4) were analyzed from 

all farms. For the examination of the elements in the milk, five (5) individual samples were 

taken from each farm, or a total of 35 samples from seven farms (7x5). A total of six (6) 

heavy metals were examined (cadmium - Cd, lead - Pb, copper - Cu, zinc -Zn, nickel - Ni, 

manganese - Mn). The manner of sampling and transport was performed in accordance with 

the Rulebook on storage of raw milk and sampling for analysis and super analysis (Official 

Gazette of the Republic of Macedonia no. 140/10 and 53/11). 

An Atomic Absorption Spectrometry technique (Agilent Technologies 55) with deuterium 

background corrector was used to analyze heavy metals in milk. The elements Pb, Cd, and Ni 

were determined by HGA graphite furnace using high purity argon. The other measurments 

were performed with a flame air / acetylene technique. The preparation of samples and 

determination of the concentration of heavy metals in milk consisted of two laboratory 

phases: 

1) digestion (combustion, decomposition) of the material and 

2) determination of the concentration of heavy metals in the digested material by means of 

atomic absorption spectrometry. Milk was digested using the wet combustion method 

according to Soylak et al. (2004). 

Statistically, the obtained results were interpreted using variation - statistical methods, which 

are applied for scientific research purposes (ANOVA).  

 

Results  
The annual mean values of heavy metals according to the obtained average values by seasons 

from all locations are shown in Table 1. 
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Table 1. Annual average value of heavy metals according to the obtained values by seasons from all locations          

(Cu, Mn, Zn - mg / L) and (Cd, Pb, Ni -μg / L) 

Elements  Winter  Spring  Summer  Fall x̄ 

 

Cu  0,093 0,137 0,151 0,132 0,128 

Cd  0,351 0,078 0,125 0,176 0,183 

Pb  61,854 9,418 28,689 43,787 35,937 

Mn  0,156 0,072 0,129 0,036 0,098 

Ni  33,429 72,350 40,138 10,776 39,173 

Zn  3,347 2,953 3,229 3,604 3,283 

 
The lowest mean value of copper obtained during the analysis of milk samples from all seven 
locations by seasons was determined in the winter season and was 0.093 mg / L, while the 
highest mean was registered in the summer season 0.151 mg / L. The calculated annual mean 
value of copper from all seasons is 0.128 mg / L. During the analysis of milk samples from 
the selected locations by seasons, the lowest mean for cadmium was determined in the spring 
season and was 0.078 μg / L / 0.000078 mg / L, while the highest mean value was registered 
in the winter season 0.351 μg / L / 0.000351 mg / L. The annual mean value of cadmium 
calculated from all seasons was 0.183 μg / L / 0.000183 mg / L. From the data in Table 1 for 
lead concentration, the lowest mean value of the seasons was registered in the spring season 
9.418 μg / L / 0.009418 mg / L, while the highest mean was determined in the winter season 
and was 61,854 μg / L / 0.061854 mg / L. The calculated annual mean of lead from all 
seasons is 35,937 μg / L /0.035937 mg / L. The lowest mean of manganese obtained during 
the analysis of milk samples by seasons was determined in the fall season and was 0.036 mg / 
L, while the highest mean value was determined in the winter season 0.156 mg / L. The 
annual mean of manganese from all seasons was 0.098 mg / L. From the results obtained 
from the analysis of milk from the selected locations by seasons, the lowest mean for nickel 
was determined in the spring season and was 72,350 μg / L / 0.07235 mg / L, while the 
highest mean value was registered in the fall season 10,776 μg / L / 0.010776 mg / L. The 
annual mean value of nickel calculated from all seasons was 39,173 μg / L / 0.039173 mg / L. 
For zinc content, the lowest mean per season was determined in spring and was 2,953 mg / L, 
while the highest mean value was registered in fall season 3,604 mg / L. Otherwise, the 
annual mean value of zinc from all seasons was 3,283 mg / L. 
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Table 2. Comparison between seasons for heavy metal content in milk samples from all locations 

 Multiple Comparisons 

  Tukey HSD              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

continued in next page 

 

 

 

Dependent 

Variable (I) Season 

(J) 

Season 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Cu winter spriing -.04371 .02524 .311 -.1094 .0219 

summer -.05771 .02524 .106 -.1234 .0079 

autumn -.03914 .02524 .410 -.1048 .0265 

 spriing winter .04371 .02524 .311 -.0219 .1094 

summer -.01400 .02524 .945 -.0796 .0516 

autumn .00457 .02524 .998 -.0611 .0702 

summer winter .05771 .02524 .106 -.0079 .1234 

spriing .01400 .02524 .945 -.0516 .0796 

autumn .01857 .02524 .882 -.0471 .0842 

autumn winter .03914 .02524 .410 -.0265 .1048 

spriing -.00457 .02524 .998 -.0702 .0611 

summer -.01857 .02524 .882 -.0842 .0471 

Cd winter spriing .27114* .08091 .006 .0607 .4816 

summer .22629* .08091 .030 .0158 .4368 

autumn .17486 .08091 .140 -.0356 .3853 

spriing winter -.27114* .08091 .006 -.4816 -.0607 

summer -.04486 .08091 .945 -.2553 .1656 

autumn -.09629 .08091 .634 -.3068 .1142 

summer winter -.22629* .08091 .030 -.4368 -.0158 

spriing .04486 .08091 .945 -.1656 .2553 

autumn -.05143 .08091 .920 -.2619 .1590 

autumn winter -.17486 .08091 .140 -.3853 .0356 

spriing .09629 .08091 .634 -.1142 .3068 

summer .05143 .08091 .920 -.1590 .2619 

Pb winter spriing 52.86771* 12.00533 .000 21.6409 84.0945 

summer 33.16571* 12.00533 .033 1.9389 64.3925 

autumn 18.06743 12.00533 .437 -13.1594 49.2943 

spriing winter -52.86771* 12.00533 .000 -84.0945 -21.6409 

summer -19.70200 12.00533 .359 -50.9288 11.5248 

autumn -34.80029* 12.00533 .022 -66.0271 -3.5735 

summer winter -33.16571* 12.00533 .033 -64.3925 -1.9389 

spriing 19.70200 12.00533 .359 -11.5248 50.9288 

autumn -15.09829 12.00533 .591 -46.3251 16.1285 

autumn winter -18.06743 12.00533 .437 -49.2943 13.1594 

spriing 34.80029* 12.00533 .022 3.5735 66.0271 

summer 15.09829 12.00533 .591 -16.1285 46.3251 
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Anova statistics for examining the differences between the mean values of the elements in 

different seasons are shown in Table 2. There is no significant difference in the copper 

content of milk between the mean values in different seasons. Significant differences in the 

mean values of cadmium in milk content were found at the level of 0.05. The differences 

between the mean values are significant in the seasons spring - winter (0.27114*) and 

summer - winter (0.22629*). For the content of lead in milk, significant differences were 

found in the mean values at the level of 0.05. The differences are significant in the seasons 

spring-winter (52.86771*), summer-winter (33.16571*) and autumn-spring (34.80029 *). The 

differences between the mean values of manganese in milk show a significance level of 0.05. 

Mn winter spriing .08371* .01793 .000 .0371 .1304 

summer .02686 .01793 .442 -.0198 .0735 

autumn .12000* .01793 .000 .0734 .1666 

spriing winter -.08371* .01793 .000 -.1304 -.0371 

summer -.05686* .01793 .010 -.1035 -.0102 

autumn .03629 .01793 .184 -.0104 .0829 

summer winter -.02686 .01793 .442 -.0735 .0198 

spriing .05686* .01793 .010 .0102 .1035 

autumn .09314* .01793 .000 .0465 .1398 

autumn winter -.12000* .01793 .000 -.1666 -.0734 

spriing -.03629 .01793 .184 -.0829 .0104 

summer -.09314* .01793 .000 -.1398 -.0465 

Ni winter spriing -34.56429* 6.11750 .000 -50.4764 -18.6522 

summer -6.70914 6.11750 .692 -22.6213 9.2030 

autumn 22.65229* 6.11750 .002 6.7402 38.5644 

spriing winter 34.56429* 6.11750 .000 18.6522 50.4764 

summer 27.85514* 6.11750 .000 11.9430 43.7673 

autumn 57.21657* 6.11750 .000 41.3045 73.1287 

summer winter 6.70914 6.11750 .692 -9.2030 22.6213 

spriing -27.85514* 6.11750 .000 -43.7673 -11.9430 

autumn 29.36143* 6.11750 .000 13.4493 45.2735 

autumn winter -22.65229* 6.11750 .002 -38.5644 -6.7402 

spriing -57.21657* 6.11750 .000 -73.1287 -41.3045 

summer -29.36143* 6.11750 .000 -45.2735 -13.4493 

Zn winter spriing .39400 .19370 .181 -.1098 .8978 

summer .11886 .19370 .928 -.3850 .6227 

autumn -.25657 .19370 .549 -.7604 .2472 

spriing winter -.39400 .19370 .181 -.8978 .1098 

summer -.27514 .19370 .489 -.7790 .2287 

autumn -.65057* .19370 .006 -1.1544 -.1468 

summer winter -.11886 .19370 .928 -.6227 .3850 

spriing .27514 .19370 .489 -.2287 .7790 

autumn -.37543 .19370 .217 -.8792 .1284 

autumn winter .25657 .19370 .549 -.2472 .7604 

spriing .65057* .19370 .006 .1468 1.1544 

summer .37543 .19370 .217 -.1284 .8792 

* The mean difference is significant at the 0.05 level. 
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There are significant differences between the seasons spring - winter (34.56429*), autumn - 

winter (22.65229*), summer - spring (27.85514*), autumn - spring (57. 21657 *), autumn - 

summer (29.36143*). For the content of nickel in milk, significant differences were found in 

the mean values at the level of 0.05. The differences are significant in the seasons spring-

winter (34.56429*), autumn-winter (22.65229*), summer-spring (27.85514*), autumn-spring 

(55.21657*) and autumn-summer (29.36143*). Significant differences in the mean values of 

zinc content in milk were found at the level of 0.05. The differences between the mean values 

are significant in the spring-autumn seasons (0.65057*). 

 

Discussion  
In the survey conducted by Malhat et al. (2012) the highest average concentration is that of 

zinc 10.75 μg / g = mg / L and lead 4,404 μg / g = mg / L, while the lowest average 

concentrations are 2,836 and 0.288 μg / g = mg / L for copper and cadmium, respectively. 

Therefore, the results showed that most of the milk samples from different locations 

contained all elements at concentrations higher than those recommended for milk according 

to FAO International Standards and the Code. Górska et al. (2007) found that the 

concentration of lead in cow's milk was 0.003 mg / kg. In other European countries, the Pb 

content in milk (mg / kg) was as follows: Slovenia - 0.05 and Spain - 0.0018 (Cerkvenik et 

al., 2000) and Romania - from 0.052 to 0.617 mg / kg (Boltea et al., 2008). In previous 

studies conducted by Limani et al. (2019) in the Polog region, the average value of lead in the 

period January - May was 278.21 μg / L / 0.27821 mg / L. Otherwise, in research done by 

Anastasio et al. (2006) also reported increased levels of cadmium and lead in samples of milk 

originating in Italy. Zinc concentrations in our milk samples were lower than those recorded 

in cow's milk from Northern Spain (Rey-Crespo et al., 2013) and those determined from 

Turkey (Temiz & Soylu, 2012), as well as those in cow's milk. milk from Silesia, Poland 

(Dobrzański, 2005) and Pakistan (Khan et al, 2014). Also in our study, Cu concentrations 

were lower than those measured in cow's milk from Turkey (Dobrzański, 2005), as well as 

Cu concentrations in cow's milk from Croatia and Pakistan. (Bilandžić et al., 2011; Khan et 

al., 2014). On the other hand, the Mn values in cow's milk were lower than the concentrations 

determined by authors from South Africa (Ataro et al., 2008). In the study by Tizhoosh M., 

&. Tizhoosh HR, (2016) average concentrations of heavy metals in raw milk produced by 

dairy industry in Koramabad, Iran, expressed in (mg / L) were: 3.07 (Zn), 2.72 (Pb), 0.1 (Cd) 

and 0.14 (Cu ). The results obtained from the comparison of the average concentrations 

measured by the WHO guidelines show a statistically significant difference (p <0.05) which 

indicates that the average concentration of each element in the studied sample is higher than 

the WHO recommendations, mainly due to the release of heavy metals through animal feed. 

and drinking water. 

 

Conclusion 
In our research the annual average value of the elements we found that the content of all 

elements except lead was within the normal prescribed permissible limits.The highest lead 

content was recorded in the samples in the winter season 61,854 μg / L / 0.061854 mg / L, 

and the calculated annual mean value of lead from all seasons was 35,937 μg / L or 0.035937 

mg / L. The differences are significant in the seasons spring-winter (52.86771*), summer-

winter (33.16571*) and autumn-spring (34.80029*). The differences between the mean 

values for the content of lead in the milk, in the different seasons, were found at the level of 

0.05. This study will contribute to improving the awareness of the current state of 
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contamination of milk with toxic elements in the country, as well as raising the consciousness 

of the farmers and consumers about the importance of food safety and public health 

maintenance. 
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Abstract  
Acrylamide, commonly used in various industries, is firstly known as a neurotoxicant. In 

1994, acrylamide was categorized in Group 2A, which are probably carcinogenic 

substances. In 2002, acrylamide was discovered to form in foods. Later, its effects on 

many organs were detected. Among them, acrylamide and its byproduct glycidamide 

were also found as a strong reprotoxic agent due to its binding capacity to biologically 

important molecules, including DNA and protein. Although carcinogenicity of 

acrylamide was not proved in humans, acrylamide has been proved to lead to various 

cancer types in animal studies. However, in our experiments and in a few papers, low 

dose acrylamide was reported to increase proliferation in commercial cells. Even though 

acrylamide did not lead to cancer in humans, it poses a risk for augmenting the 

malignancy of the cells. The proliferating effect of acrylamide is required to be explored 

more extensively. In conclusion, acrylamide is a toxic agent we expose even in our daily 

foods in our homes. The fact that it binds DNA and macromolecules, is a neurotoxicant 

and reprotoxic agent, and categorized in probably carcinogenic agents is sufficiently 

convincing evidence to implement some regulations to restrict its amount. 

Keywords: Acrylamide, Food, Neurotoxicity, Reprotoxicity, Cancer. 

 

Introduction  
Acrylamide is the chemical that was synthetically produced in the years of 1950s. It has been 

utilized in many industrial sectors for various purposes since. In the industrial workers, some 

neurology-related health problems were observed, leading the neurotoxicity of acrylamide to 

be found. In 1994, acrylamide was categorized in Group 2A, which are probably 

carcinogenic substances, by International Agency for Research on Cancer (IARC). Who 

could have known that acrylamide had already existed and most of us had exposed it in our 

daily diet? In 2002, acrylamide was discovered to form in foods by a chemical reaction 

called Maillard. This formation needs some special requirements. The more these 

requirements are met, the more acrylamide forms. First, the temperature must be higher than 

120°C. The processed foods including more carbohydrate and less protein, but higher amino 

acid asparagine show a tendency to produce higher acrylamide content. And more 

importantly, the process types grilling, roasting, frying, etc. are the major factors to lead to 

acrylamide formation.  Acrylamide was first known as a neurotoxicant and then added to 

probably carcinogenic substances; later its effect on multiple body systems was studied. 

Among them, acrylamide was also found as a strong reprotoxic agent due to its binding 

capacity to biologically important molecules, including DNA and protein. What’s more, in 

the acrylamide clearance stages in the body, a more toxic agent, glycidamide was forming. 

Glycidamide, as a byproduct of acrylamide, was reported to have at least 100-fold more 

propensity to bind DNA than that of acrylamide. As for acrylamide being Group 2A 

substance, although in animal studies acrylamide has been proved to lead to various cancer 
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types, in human-related studies there is no unanimity and it is still in the air. There are 

different controversial reports. However, in our experiments and in a few papers, low-dose 

acrylamide was reported to increase proliferation in commercial cells. Even though 

acrylamide did not lead to cancer in humans, it might exacerbate or increase the tendency of 

malignant cells to induce cancer. The proliferating effect of acrylamide is needed to be 

focused more comprehensively.  

In this review, we summarized the toxicity of acrylamide with terms of neurotoxicity, 

carcinogenicity, reprotoxicity and other organ toxicity. In the end, we will finalize our review 

by mentioning its potential proliferative effect on cells. 

What makes acrylamide dangerous? 

We summarized the toxicity of acrylamide in five categories: neurotoxicity, carcinogenicity, 

reprotoxicity, other organ toxicity and its potential proliferating effect. 

a. Neurotoxicity of acrylamide 

He et al. (1989) conducted a study over the workers in the factories manufacturing 

acrylamide and detected neurodegenerative signs, such as weakness in legs, loss of the reflex 

and feeling of toes and heel, and numbness in the hands (He et al., 1989). The workers 

exposed to acrylamide exhibit signs of peripheral neuropathy(Calleman, Bergmark, Stern, & 

Costa, 1993; Costa, 1996; Gerrard, 2006). Lon-term acrylamide exposure was reported to 

lead to cerebellar dysfunction apart from peripheral neuropathy (He et al., 1989). In another 

study, the NOAEL (No Observed Adverse Effect Level) value for the peripheral neuropathy 

that is induced by acrylamide-containing drinking water was found 0.5 mg/kg daily. Besides, 

higher amounts of acrylamide were contended to engender neuropathy in the central nervous 

system (Tritscher, 2004). 

b. Carcinogenicity of acrylamide 

In 1994, the International Cancer Research Institute (IARC) included acrylamide in the 

Group 2A substances, which are probably cancerogenic in humans (IARC, 1994). 

Acrylamide was reported to cause cancer in many organs in animals studies (Dabrio et al., 

2008; Halford, Curtis, Muttucumaru, Postles, & Mottram, 2011; Sharp, 2003; Tsutsumiuchi 

et al., 2004; Wakaizumi, Yamamoto, Fujimoto, & Ozeki, 2009). In long-term exposure, 

acrylamide was demonstrated to augment peritesticular mesothelioma, follicular adenoma in 

the thyroid, clitoral gland adenomas, oral cavity papillomas and glial tumors (Friedman, 

Dulak, & Stedham, 1995; Johnson et al., 1986). In toxicological studies in mice and rats, 

feeding of animals with acrylamide-containing food poses risk for the lung, mammary gland, 

oral cavity and intestine cancers (Galeša, Bren, Kranjc, & Mavri, 2008; Mucci, Dickman, 

Steineck, Adami, & Augustsson, 2003; Rice, 2005). In addition,  acrylamide is stated to cause 

skin cancer when in contact with skin and lung cancer when inhaled (Rice, 2005).  

c. Reprotoxicity of acrylamide 

Regarding the effects on reproductivity, acrylamide causes a decrease in sperm count and an 

increase in abnormal sperm morphology and vacuolizations in spermatogenic cells 

(Sakamoto & Hashimoto, 1986). It gives rise to DNA damage during the process of 

spermatogenesis (Sega, Generoso, Brimer, & Malling, 1990). Acrylamide damages Leydig 

cells and reduces testosterone levels (Yang et al., 2005a). Acrylamide causes multi-nucleated 

giant cells and an increase in vacuolization in the seminiferous tubules, sperm abnormalities 

and leads testicular cells to apoptosis. Male mice treated with were reported to show a 

reduction in mating, productivity, pregnancy and even sperm transport (Tyl, Marr, Myers, 

Ross, & Friedman, 2000). Also, Gassner and Adler (1996) point out that acrylamide delays 

cell cycle (Gassner & Adler,1996). Acrylamide was found to induce spermatid mutations in 
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mice and rats. Therefore, acrylamide is thought to be a mammalian reproductive cell mutagen 

(Adler, Schmid, & Baumgartner, 2002; Shelby, Cain, Cornett, & Generoso, 1987). 
Acrylamide reduces testicular weight (Reddy, Rani, Sainath, Meena, & Supriya, 2011; Wang 

et al., 2010). 

d. Other organ toxicity of acrylamide 

Although not as much and common as the studies related to nervous and reproductive 

systems, the toxicity of acrylamide was investigated in other organs, including ovarium, liver, 

lung, kidney, heart, stomach, intestine and spleen. In those studies, acrylamide was also 

reported to exert toxicity in these organs. (Kacar & Sahinturk, 2018). 

e. Does acrylamide proliferate cells at low concentrations? 

In the cytotoxicity test in our laboratory (unpublished), we observed proliferative trends in 

some type of cells at low acrylamide doses despite the toxicity of high acrylamide doses. In 

our literature search, we also accessed two similar reports in HepG2 cell line. The lower 

doses (≤100 µM ) of acrylamide augmented the proliferation of this cell line (Shan et al., 

2014; Xu, Wang, Xu, Shan, & Feng, 2019). Given that the same low dose acrylamide does 

not proliferate all cell types but the certain ones, it is more conceivable to say that acrylamide 

displays different effects according to the cell type. 

 

Conclusion   

To recap, acrylamide is a chemical we expose even in our daily foods in our homes. The fact 

that it binds DNA and macromolecules, neurotoxicant, reprotoxic agent and categorized in 

probably carcinogenic agents is sufficiently persuading evidence to introduce some 

regulations to restrict its content. 
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Abstract  
Bacground and Aims: Universal trend has been shifted from synthetic to herbal medicine, 

nowadays. Medicines that contain plant extracts are essential as a remedy for the treatment of 

different human diseases. Herbal medicine containing extracts from the leaves of ivy (Hedera 

helix L.) are very popular and effective to combat cough in many countries. Due to the 

complex nature and inherent variability of the chemical constituents of the plant based drugs, 

it is difficult to establish quality control parameter.  

The aim of the study was to determine the contents of Hederacoside C in leaves of plant, as 

well as the stability of extracts under different storage conditions. 

Methods: We have performed four extraction methods that were: simple maceration, 

condenser-reflux maceration, ultrasound maceration and maceration with magnetic mixer. 

The extracts were stored for 2 weeks under different condition of temperature, humidity and 

packaging container. Quantitative assessment of Hederacoside C was performed immediately 

after extraction as well as after storage period, by using CAMAG Linomat 4. 

Results: The highest amount of extracted Hederacoside C was obtained by the condenser- 

reflux maceration method, 2.97%, and the lowest content was by maceration with magnetic 

mixer, 2.68%. The losses of Hederacoside C for 2 weeks of storage in different conditions 

were: for maceration with magnetic mixer method, in refrigerated condition, 8.1%; for 

maceration method, in room condition, 10.2%; for condenser-reflux method, in coloured 

glass package, 7.7% and for maceration method, under high temperature and humidity, 

27.4%.                       

Conclusions: Storage condition affect the stability of the active principle, it is recommended 

to store them in a cool and dark place. The conclusion of this study may provide guidance on 

the phytochemicals use in oral form-dosage formulations. 

Keywords: Hedera Helix Extract, Hederacoside C, HPTLC, Stability. 

 

Introduction 
In the present era, universal trend has been shifted from synthetic to herbal medicine [1]. 

Medicines that contain plant extracts are essential as a remedy for the treatment of different 

human diseases. Herbal medicines are complex chemical mixtures obtained from a plant 
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which is widely used in health-care in both developed and developing countries [2]. 

Preparations containing extracts from the leaves of ivy (Hedera helix L.) are very popular and 

well known in many countries [3]. 

Hedera helix (Ivy leaf) is an evergreen perennial plant witch climbs to a length of 3 to 15 m. 

Its stem is branched and the leaves are alternate, glabrous and glossy. Younger leaves are 5-

lobed; the leaves of older flowering plants are ovate-rhomboid. The leaves have a bitter taste 

[4]. Hedera helix naturally grows in the Western, Central and Southern Europe as well as has 

also been found in North America and Asia [5]. The medical use is based in the biologically 

active compounds, such as triterpenoid saponins (2.5–6%); the bidesmosidic glycosides of 

hederagenin: hederacoside C (1.7–4.8%), hederacoside D (0.4–0.8%), hederacoside B (0.1–

0.2%), and monodesmoside α-hederin (0.1–0.3%). Other groups of the identified compounds 

are represented by aminoacids, steroids, vitamins, volatile and fixed oils, β-lectins and 

polyacetylenes as well as phenolics (flavonoids, anthocyanins, coumarins and phenolic 

acids)[6]. Hedera leaves is approved by The German Comission E for the treatment of 

catarrhs of the respiratory tract and symptoms of chronic inflammatory bronchial conditions 

[7]. The topical application include Hedera-saponin complex (hederacoside C, B and α-

hederin) whitch has been effective in the treatment of liposclerosis ("cellulitis"). There were 

noted also its properties in weight loss [8, 9]. In cosmetics and skin disorders several 

emollient and itch-relieving preparation of Hedera helix extracts (creams, lotions and 

shampoos) has been used [7, 10]. Whereas, in folk medicine, Hedera leaves are also used in 

gout, rheumatism and externally against parasites. In homeopathy, Hedera helix is 

administered for rheumatic disorders, hyperthyroidism and respiratory tract inflammation [5, 

7].  

Due to the complexity of the nature and inherent variability of the chemical constituents of 

the plant based drugs, it is difficult to establish quality control parameter [11]. Quality 

assurance of herbal medicine is an important factor and basic requirement for herbal drug 

industry and other drug development organization. 

The aim of the study was to determine the contents of Hederacoside C in leaves of plant, as 

well as the stability of extracts under different storage conditions, by using High Performance 

Thin Layer Chromatography Method. 

 

Materials and Methods 
Materials and instruments 

In our study we use dried hedera helix leaves collected in Albania, Hederacoside C analytical 

standard was purchased from Sigma-Aldrich Products (Germany). Instruments used were 

pre-coated silica gel plates PolygranSilG/UV254 (Macherey – Nagel, Germany) – TLC, and 

pre-coated silica gel GF254 plates (E.Merck) – HPTLC, CAMAG TLC Scanner 3 equipped 

with CAMAG Linomat 5 sample applicator, CAMAG twin development chambers. 

Samples preparation 

All extracts were obtained from chopped plant leaves. Four type of extracts were prepared for 

HPTLC identification and quantification analyses, with the organic solvent: methanol. 

Methanol extracts were prepared by four different methods: simple maceration, reflux-

condenser maceration, ultrasound maceration and magnetic mixer maceration. Thirty mg of 

dried ivy leaves was accurately weighed, initially soaked for 5 minutes, then added to 

methanol to a volume of 30.00 mL, and left for 30 min in four different maceration processes 

[12, 13]. The samples were filtered and analyzed using HPTLC method. The extracts were 

stored for 2 weeks under different condition of temperature, humidity and packaging 
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container (room condition, 27.2⁰C & relative humidity 38.2% in coloured and uncoloured 

container; refrigerated condition, 2⁰-8⁰C; and stress condition, 40⁰C & relative humidity 

65%). Quantitative assessment of Hederacoside C was performed immediately after  

extraction as well as after storage period, by using CAMAG Linomat 5 according to the 

method of Bezruk and al [12]. 

The mobile phase was composed by anhydrous formic acid/acetone/methanol/ethyl acetate 

(4:20:20:30 v/v).  

Standard and all four extracts are applied in the quantity of 3 μl (this procedure was repeated 

three time for each type of extract) on the same pre-coated silica gel HPTLC plate. The 

results obtained after the densitometric analysis were used to make the calibration curve and 

to determine the hederacoside C content in our extracts, as well. The regression coefficient, 

relative standard deviation, slope and intercept on the Y-axis were calculated by the software.  

 

Results 
High Performance Thin Layer Chromatography, HPTLC method was performed.for 

qualitative and quantitative determination of prepared extracts of Hederacoside C  

The data used to make the calibration curve are shown in figure 1, the calibration curve is 

shown in figure 2 and the HPTLC chromatogram of hederacoside C standard is shown in 

figure 3. 

        
 

Figure 1. Calibration curve data for hederacoside C standard 

 

 

 
Figure 2. The HPTLC calibration curve for hederacoside C standart 

Y = 42.04 + 0.3432 X presented by R = 0.99976 and SD = 1.72 
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Figure 3. HPTLC chromatogram in 2of hederacoside C standart   

 

The mean value of hederacoside C content (w/v) in four extract are shown in table 1.  

 

Table 1. Hederacoside C content in extracts and in dried drug 

 

 

 

 

 

 

 

 

 

 

The highest amount of extracted Hederacoside C was obtained by the condenser- reflux 

maceration method, 2.97%, and the lowest content was by maceration with magnetic mixer, 

2.68%.  

 
Table 2. Hederacoside C content in extracts and its losses after 2 weeks of storage in refrigerated 

condition 

 

 

    

 

 

 

 

 

 

 

The lowest loss percentage of Hederacoside C after 2 weeks of storage in refrigerated 

condition was in the extract obtained with maceration with magnetic mixer method, 8.1%. 

 

 

 

The analyzed sample  Hederacoside C (%) ± SD 

 (g/100 ml extract) 

Hederacoside C (%) ± SD  

(g/100g in dried drug) 

Simple Maceration 0.8559 ± 0.0186                  2.853 ± 0.068 

Condenser-reflux 

maceration 

0.8922 ± 0.0240                  2.974 ± 0.083    

Ultrasound maceration 0.8346 ± 0.0163                  2.782 ± 0.072 

Magnetic mixer maceration 0.8043 ± 0.0204                  2.681 ± 0.061 

The analyzed sample  Hederacoside C (%) ± SD 

after storage in 

refrigerated condition 

(g/100 ml extract) 

Loss of Hederacoside C (%) ± SD 

after 2 weeks of storage in 

refrigerated condition  

Simple Maceration 0.7840 ± 0.0161 8.4 ± 0.245 

Condenser-reflux 

maceration 

0.7753 ± 0.0142 13.1 ± 0.169 

Ultrasound maceration 0.7319 ± 0.0115 12.3 ± 0.106 

Magnetic mixer maceration 0.7391 ± 0.0169 8.1 ± 0.147 
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Table 3. Hederacoside C content in extracts and its losses after 2 weeks of storage in room condition and 

coloured/uncoloured container 

 

The lowest percentage of Hederacoside C losses, for 2 weeks of storage have resulted for 

maceration method, in room condition, 10.2%; for condenser-reflux maceration method, in 

colored glass package, 7.7%. 

 
Table 4. Hederacoside C content in extracts and its losses after 2 weeks of storage in stress condition 

 

 

 

 

 

 

 

 

 

 

The lowest percentage of Hederacoside C losses, for 2 weeks of storage in stress condition 

have resulted in extract obtained from maceration method, 27.4%. 

The summary of percentage of hederacoside C losses are shown in figure 4. 

 
Figura 4. Percentage of hederacoside C losses after different storage condition 

 

 

 

Methods of 

extractation 

Hederacoside C (%) 

after storage in room 

condition & uncoloured 

container (g/100 ml extract) 

Loss of Hederacoside C (%) 

after 2 weeks of storage in 

room condition &  uncoloured 

container 

Hederacoside C (%)  after 

storage in room condition 

& coloured glass package 

(g/100 ml extract) 

Loss of Hederacoside 

C (%)  after 2 weeks of 

storage in room 

condition & coloured 

glass package 

Simple 

Maceration 

0.7677 ± 0.0161  10.2 ± 0.119 0.7762 ± 0.0164 9.2 ± 0.124 

Condenser-reflux 

maceration 

0.7456 ± 0.0115 16.8 ± 0.081 0.8271± 0.0100 7.7 ± 0.163 

Ultrasound 

maceration 

0.6852  ± 0.0101  18.1 ± 0.124 0.6810 ± 0.0105 18.6 ± 0.205 

Magnetic mixer 

maceration 

0.6772 ± 0.0164   16 ± 0.163 0.7013 ± 0.0148 13 ± 0.189 

The analyzed sample  Hederacoside C (%) ±  SD 

after storage in refrigerated 

condition 

(g/100 ml extract) 

Loss of Hederacoside C 

(%) ± SD 

after 2 weeks of storage in 

stress condition  

Simple maceration 0.6213 ± 0.0140  27.4 ± 0.286 

Condenser-reflux 

maceration 

0.6290 ± 0.0122 29.5 ± 0.301 

Ultrasound maceration 0.5767 ± 0.0118   30.9 ± 0.311 

Magnetic mixer maceration 0.5549 ± 0.0134  31 ± 0.329 
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Discussion 

High-performance thin-layer chromatography (HPTLC) is still increasingly finding its way in 

pharmaceutical analysis in some parts of the world. Advancements in the stationary phases 

and in the introduction of densitometers as detection equipment, as well, the technique 

achieves for given applications a precision and trueness comparable to high-performance 

liquid chromatography (HPLC) [14]. Multidimensional chromatography is often a good 

choice in case of very complex samples, offering many advantageous features in the analysis 

of medicinal plants [15]. Multidimensional and multimodal TLC techniques are commonly 

applied in the phytochemical analysis due to high complexity of plant samples. They are 

especially of value in the analysis of samples containing substances spanning a wide polarity 

range or being structural analogs [16]. 

The HPTLC method used in our study was simple, sensitive and it was not necessary to 

purify the extract of Hederacoside C. The results shown in our study identified the active 

principles in our initial four extracts, as well as in extracts after the period of storage. HPTLC 

method resulted to be effective in qualitative and quantitative determination of hederacoside 

C. Through this method we were able to determine the stability of the active principle in 

different storage conditions as well as to make a comparative assessment about the 

effectiveness of extraction methods. 

As it is known, plant compounds vary in type in different parts of the plant and are dependent 

on the solvent, and the method used for extraction. The chloroform and methanolic extracts 

revealed the presence of alkaloids, while terpenoids, saponins, and tannins were present in the 

n-hexane, chloroform, ethyl acetate and methanol extracts, respectively [17].  

Few studies on HPTLC method use in the determination of chemical constituents in ivy leaf 

extract or its products have been mainly focused on the analysis of hederacoside C and other 

saponins. For example, Shawki E. et al. [18] determined the chemical profile of content in 

Hedera helix subspecies using HPTLC imaging analysis. Quantitation results expressed as 

average concentration of the Hederacoside C compound (mg/100 g) of dry weight of different 

Hedera helix L. subspecies leaf powder varied from 17.85 ± 0.97 to 20.7 ± 1.09. Havlíkováa 

L. et al [19] determined the content of Hederacoside C in different type of dried extracts by 

using HPLC method, the content varied from the range 8.3 mg to 18.4 mg in 100 g of the 

dried extract. In another study, the contents of hederacoside C in ivy leaves extracts as well as 

in syrups and capsules were determined by HPTLC method [12]. There is one comparative 

report on the quantitation of hederacoside C by HPTLC, HPLC and UPLC methods. The 

content of Hederacoside C in different dried extracts varied from 16.10 to 19.83 %. In this 

study, difference between HPTLC and HPLC method was determined to be from 2.51 to 

3.19%. 

Additionally, although the HPTLC method had the lowest expenses and it was recognized as 

a less greenish method, HPLC method remains more sensitive and widely used. 

 

Conclusion  
In our study, four methods of Hederacoside C extraction resulted to be effective, the active 

principle was identified among the extracts and its amount varied from 0.8043% to 0.8922%. 

All four methods are easily and appropriate as source of Hederacoside C. Based to the results 

obtained by this survey we recommend the condenser-reflux method as the most effective 

method of extraction.  

After two weeks of extract storage in different conditions we conclude that the highest 

stability of hederacoside C have resulted maceration with magnetic mixer method for extracts 
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in refrigerated condition; condenser – reflux method for extracts in room condition; and 

simple maceration method in coloured glass container for extracts under stress condition. 

The conclusion is that storage condition affect the stability of the active principle, it is 

recommended to store them in a cool and dark place. The conclusion of this study may 

provide guidance on the phytochemicals use in oral form-dosage formulations. 
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Abstract 
Background and Aim: Diabetes is rising worldwide and late wound healing is one of its 

complications. The aim of this study was to investigate the effects of fibroblast-conditioned 

medium isolated from human neonatal foreskin on diabetic ulcer in rats.  

Methods: In this experiment human neonatal foreskin was first isolated. Fibroblasts were 

then isolated from this tissue and characterized by immunohistochemically staining method. 

Streptozocin was used to induce diabetes in 10 male rats. 0.8-cm-diameter wounds were 

punched on the back of the diabetic rats. The rats were then divided into two groups: control 

group (normal saline injection) and experimental group (fibroblast-conditioned medium 

injection). After the treatment, wound healing was evaluated by photographic methods on 

days 7, 14 and 21.  

Results: Cells isolated from neonatal foreskin expressed the Vimentin marker. Wound area 

was significantly reduced in the treatment group on day 7 compared to day 0, and on day 14 

compared to day 7. In the control group, the wound area significantly decreased on day 7 

compared to day 0, but did not change significantly on day 14 compared to day 7. On day 21, 

the wounds were healed in both groups. 

Conclusion: Injecting fibroblast-conditioned medium isolated from human neonatal foreskin 

causes faster wound healing. Therefore, using these cells can be considered for diabetic 

wound healing. 

Keywords: Diabetic Ulcer, Fibroblast-Derived Conditioned Medium, Neonatal Foreskin, Rat. 

 

Introduction 
One of the causes of chronic wounds in diabetics is the lack of proper blood supply and 

appropriate nutrition for the cells in the wound area. The rate of collagen synthesis is also 

slower than in healthy people. Diabetic ulcers can lead to severe pain, nerve damage in the 

ulcer areas, and eventually amputation [1]. Stem cells, such as fibroblasts, can cause faster 

wound healing. They also lead to collagen synthesis and angiogenesis in the wound area, and 

eventually healing. Evidence from research suggests a positive effect of keratinocyte, 

endothelial and fibroblast cells on wounds [2]. Mesenchymal stem cells are derived from 

tissues such as bone marrow, umbilical cord, skin and adipose tissue. A study in 2016 showed 

that the effect of stem cells on wound healing at different stages is related to increased 

fibroblast cell proliferation and decreased inflammatory cells [3]. Although research shows 

that fibroblast cells play a role in wound healing and regeneration in diabetics, the 

mechanism of fibroblast cells is still unclear in wound healing, especially diabetic wounds, 

and it has sometimes been observed that these cells are not able to repair significantly [4]. 

The present study was performed due to the considerable prevalence of diabetic-derived 

disorders including diabetic ulcers in the world [5]), the limitations of previous studies, and 

also the limitations of pharmacological interventions in diabetic ulcers treatment. There was 
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also lack of researches in application of fibroblasts isolated from neonatal foreskin. 

Therefore, this study investigates the diabetic wounds healing and collagen changes 

following the injection of fibroblast cells in the skin wound area in rats and the findings can 

be used in the field of cellular therapy for diabetic wounds. 

 

Materials and Methods 
Fibroblasts from human neonatal foreskin were isolated, and cultured by explant method. 

Cells from the third passage were flow cytometrically evaluated for survival. 

Immunohistochemically staining was also performed to identify these cells to examine the 

Vimentin marker. To prepare the fibroblast cell medium, the cells were cultured in DMED 

medium without phenol and finally the conditioned medium was concentrated up to 5 times 

by Master Flex. Male Wistar rats with an average body weight of 200 grams were purchased 

from the Pasteur Institute and kept in special cages. The room temperature was about 22 ± 2 ° 

C. With 12:12 light–dark (LD) cycle during the study, all international animal rights were 

carried out in accordance with the standards. Rats were injected with 50 mg / kg 

streptozotocin. After three days, fasting blood glucose levels were measured using a 

glucometer. Rats with glucose levels greater than 246 mg / dL were considered as diabetic. 

Then, a wound was punctured on the back of the rats under anaesthesia. The rats were 

randomly divided into control and treatment groups. The treatment group was subcutaneously 

injected with 1 cc conditioned medium in the wound area and the treatment group was 

injected with 1 cc of normal saline. Wounds were imaged on days 0, 7, 14, and 21, and all 

wound areas were examined and compared. 

Results 
The survival rate of cells was 90% according to the results of flow cytometry. The cell 

images showed high expression of Vimentin marker. 

The results of examining the wound areas showed that the wound size decreased in the 

control group by days 7, 14 and 21 compared to day 0, and wound healing was evident. In 

addition, the wounds were completely healed on day 21 compared to day 14. Also, in the 

conditioned medium group, there was a significant decrease in the wound area on days 7, 14 

and 21 compared to day 0, and the wound area was significantly decreased on day 7 

compared to day 0. However, it was observed that wound healing was faster and earlier in the 

treatment group than in the control group, and the wound scars were completely disappeared 

in the treatment group on day 21. 
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Figure 1. Wound surface images on days 0, 7, 14, and 21 from left to right, respectively. Wounds in the control group 

on day 0 (A1), day 7 (A2), day 14 (A3) and day 21 (A4). Wounds in the treatment group on day 0 (B1), day 7 (B2), day 

14 (B3) and day 21 (B4). 

 

Discussion 
The present study showed that the fibroblast-conditioned medium isolated from human 

neonatal foreskin had a significant effect on faster wound healing in diabetic rats and was 

also very effective in removing the scars. The changes in wound areas occurred faster and 

earlier in the treatment group than in the control group. These results were consistent with the 

findings of previous studies. For example, a study has shown that foreskin-derived stem cells 

have the ability to differentiate into tissues such as muscle and nerve [6]. Another study in 

2017 also showed that the interaction between keratinocytes and fibroblasts accelerates the 

wound healing process [7]. In addition, mesenchymal stem cells stimulate the expression of 

vascular cells in wound areas. Conditioned medium stem cells also have the ability to heal 

wounds [8, 9]. A study in 2020 showed that culturing human skin-derived fibroblasts in a 

glucose-rich environment, and using their conditioned medium was very effective in the rapid 

diabetic wound healing in the animal models and reduced inflammation in granulation tissue 

[10]. Another study on stem cells showed that using a combination of umbilical cord stem 

cells with the conditioned medium from these cells had a healing effect on diabetic wounds 

[11]. One of the most important steps in healing skin wounds is granulation contraction, 
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which is done by fibroblasts. Foreskin fibroblasts have great potential to stimulate wound 

contraction [12]. Another effective factor for wound healing is angiogenesis and blood supply 

to the wound areas and mesenchymal cells are able to stimulate angiogenesis [13]. In 

contrast, some findings have shown that mesenchymal stem cells do not have a significant 

effect on wound healing. [14]. If the stem cells are not successfully transplanted, the 

treatment process is not efficient through stem cells [15]. As a result, the current treatments 

for chronic and persistent wounds need to be replaced with the ones leading to faster healing 

and less complications. Among these, cellular therapies play a key role because stem cells are 

easily obtained and no side effects have been reported for them. 

Conclusion 

We have shown that human foreskin is one of the major sources of fibroblast cells, and the 

fibroblast conditioned medium isolated from foreskin can improve wound healing in diabetic 

rats. 
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Abstract 

Background and aim: Candida albicans (C. albicans) is a fungus that most commonly 

causes superficial mucosal infections in humans. If the host is immunosuppressed, C. 

albicans, which initially lived commensally, will turn into a pathogen and infect the host's 

body. The increased use of antifungals and side effects of synthetic/chemical drugs have 

made people turn to herbal medicine. Active compound that can be found in plants that act as 

an adjuvant therapy, such as Solanum melongena L. This study aims to determine the 

effectiveness of Purple eggplant peel extract compared with nystatin against the growth 

inhibition of C. albicans.  

Methods: The method used well diffusion. Antifungal activity shown of the inhibition zone. 

Total samples were 25 samples divided into five groups; groups treated with Purple Eggplant 

peel extract 25 %, 50 %, 75%, positive control (nystatin) and negative control. Data was 

analysed with Kruskal-Wallis test.  

Results: Purple Eggplant peel extract inhibited C. albicans growth characterized by an 

inhibition zone that formed. Means of diameter of inhibition zone were statistically 

significant different between groups (p-value = 0.000).  

Conclusions: Purple Eggplant peel extract with 25%, 50%, and 75% concentration has the 

same ability as nystatin in inhibiting the growth of C. albicans. 

Keywords: Solanum Melongena L; Purple Eggplant Extract; Candida Albicans; Antifungal. 

 

Introduction 
Candida albicans (C. albicans) is a fungus that most commonly causes superficial mucosal 

infections in humans. It is a component of the normal microflora, and about 30-50% of 

people have these microorganisms in their bodies. It is a species of the genus Candida that 

live in commensal colonies in the human body. The proliferation of these fungi is controlled 

by the host's immune system. If the host is immunosuppressed, C. albicans, which initially 
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lived commensally, will turn into a pathogen and infect the host's body[1], [2]. The incidence 

of candidiasis is quite common. Insidens of Oral candidiasis has reached 2,000.00 cases/year, 

oesophageal candidiasis is 1,300,000 / year, and for vulvovaginal candidiasis, about 70-75% 

of women. Recurrent episodes of vulvovaginal candidiasis were found in 134,000 cases/year  

[3]. The increased use of antifungals is due to an increase in cases of C. albicans infection. 

This condition can lead to antifungal resistance. An example is widespread azole use, causing 

resistance to this agent[4]. Also, the side effects of synthetic/chemical drugs have made 

people turn to herbal medicine because they have minimal side effects and maximum 

therapeutic effects. Nowadays, in addition to treatment using chemical drugs, many 

researchers have also developed about herbal medicine. Active compound that can be found 

in plants that act as an adjuvant therapy. Purple eggplant (Solanum melongena L) is a 

potential source of antifungal agent [5]. This study aims to determine the effectiveness of 

Purple eggplant peel extract compared with nystatin against the growth inhibition of C. 

albicans. 

 

Material and Methods 
This research is true experimental research with the treatment of giving ethanol extract of 

purple eggplant peel (Solanum melongena L.) to C. albicans. Study aim is to test the 

effectiveness of the inhibition of this extract on the growth of C. albicans using the method 

disc diffusion, using extract concentrations of 25%, 50%, and 75%. This research was 

conducted in January 2020 at the Laboratory of the Biology, Universitas Negeri Makassar, 

Indonesia.  

Procedure 

Making of Extracts 

We washed purple eggplant until clean. The peel of purple eggplant is separated from the 

fruit and then dried in a drying cabinet for ± 4-7 days, which is to prevent damage to its 

bioactive compounds, which are sensitive to direct sunlight. After the purple eggplant peel 

has dried, then blend until smooth and wrap it with aluminum foil. Sample extraction used 

96% ethanol with the soxhlet extraction method. The soxhlet extraction method is a type of 

extraction with a liquid organic solvent that is carried out repeatedly at a specific temperature 

with a certain amount of solvent. The extract was diluted into a solution with a concentration 

of 25%, 50%, and 75%. 

Preparation of Candida Medium 

C. albicans was inoculated on Sabouroud Dextrose Agar (SDA) medium in a petri dish then 

incubated at 37oC for one day in an incubator. 

Positive and Negative Control  

The positive control used in this study was nystatin. Nystatin comes from a group that is 

generally used in the therapy of infections caused by Candida sp. Nystatin has an antifungal 

effect that is a very effective fungistatic and fungicide. Nystatin will bind to sterols, 

especially ergosterol, in the cytoplasmic membrane of fungal cells and change the 

membrane's permeability so that vital components in fungal cells, such as ions and small 

molecules, will be lost until the fungal cell experiences death. Another antifungal effect 

possessed by nystatin is that it causes oxidative damage to fungal cells [6], [7]. A 10% 

Dimethyl Sulfoxide (DMSO) solution was used as a negative control. DMSO is a solvent that 

dissolves polar and non-polar compounds that do not have antibacterial and antifungal effects 

[8]. 
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Determination of antifungal activity using the Disc Diffusion method 

Sterile paper discs and nystatin discs 100 units/mg were placed with sterile tweezers. Then 

the extract solution of purple eggplant peel with a concentration of 25%, 50%, and 75% was 

dropped on the disc paper as much as 25 μl using. After being left for 1 hour for the solution 

to absorb into the disc paper, the Candida albicans medium was tightly closed and incubated 

at 

37oC for 24 hours. Observations were made on the growth medium by measuring the zone of 

inhibition formed around the disc paper using a ruler. 

Phytochemical Test of Extract  

The phytochemical test of qualitative analysis was conducted. Test the active ingredient 

flavonoid content, with 0.1 gram of the Purple Eggplant peel extract with 10 ml ethanol, then 

add a few drops of concentrated HCl and 0.05 grams of magnesium metal. The presence of 

flavonoids, indicated by the formation of yellow in 3 minutes. For the presence of tannin 

active ingredients, 1 ml of purple eggplant peel extract is reacted with a solution of FeCl3 

10%, if there is a change in colour to dark blue or greenish-black, shows the presence of 

tannin. Test the content of the active ingredient Alkaloid, extract of the purple eggplant peel 

extract is reacted with 1 ml of Wagner's reagent, and a brown precipitate is formed. For the 

presence of saponin, 1 gram of purple eggplant peel extract is soaked and boiled for 2-3 

minutes over a bunsen fire. Then, shake firmly. Positive if the stable foam is formed[9]. 

Statistical Analysis 

Data about the diameter of the inhibition zone was presented as mean and its standard 

deviation. The data was not normally distributed with the Shapiro-Wilk test. Kruskal-Wallis 

H test was used to determine the mean differences of diameter inhibition zone among groups. 

 

Results 
Phytochemicals Screening 

Phytochemical test of the Purple Eggplant peel extract was done to identify the content of the 

active compound in the extract. Phytochemical screening carried out in this study was 

screening for flavonoids, alkaloids, tannins, and saponins. The data obtained can be seen in 

Table 1. 

 
Table 1. Phytochemical Screening Results of Purple Eggplant peel extract (Solanum melongena L.) 

Phytochemical Test Results Interpretation 

Flavonoid Yellow colour in 3 minutes Positive 

Alkaloid No brown sediment Negative 

Tannin Blackish green Positive 

Saponin Stable emulsion Positive 

 
 

  
Flavonoid (+) Alkaloid (-) 
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                                                 Tanin (+)                                                     Saponin (+) 
   

Figure1. Phytochemical test for qualitative analysis of active substances in Purple Eggplant peel extract 

 

It has been shown that the active substances contained in Purple Eggplant peel extract based 

on phytochemical test qualitative analysis is positive containing Flavonoids, Saponins, and 

Tanins (Table 1, Figure 1) 

Antifungal activity of Purple Eggplant peel extract  

The Purple Eggplant peel extract test results against C. albicans showed antifungal activity. 

This is evidenced by the formation of an inhibition zone around the disc paper that has been 

given the extract. 

 
Tabel 2. The results of the diffusion test for the antifungal activity of Purple Eggplant peel extract against C. albicans 

 Diameter of Inhibition Zone (mm) in petri dish  

Groups  I II III IV V Means ± SD P – value* 

Positive control  22.4 28.6 22.9 23.8 22.9 24.12±2.55  

 

0.000 
Negative control 6.0 6.0 6.0 6.0 6.0 6.0±0.00 

Purple Eggplant peel extract 25 % 8.8 8.6 10.1 9.9 10 9.46±0.72 

Purple Eggplant peel extract  50 % 11.1 11.3 13.6 12.1 12.9 12.20±1.06 

Purple Eggplant peel extract 75 % 14.1 14.7 15.9 15.7 15.3 15.14±0.74 

        

*Data expressed as mean ± SD and p-value with Kruskal-Wallis test. Positive control (nystatin), negative control 

(DMSO) 

 

A Kruskal-Wallis test was conducted to determine if there were differences in diameter of 

inhibition zone between groups.  Means of diameter of inhibition zone were statistically 

significant different between groups (p-value = 0.000). 
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Petri dish I Petri dish II 

  

Petri dish III Petri dish IV 

 

 

 

 Petri dish V  

Figure 2. Results for antifungal activity of Purple Eggplant peel extract against C. albicans with positive and negative 

control 

 

Discussion 
Purple Eggplant (Solanum melongena L) contains active ingredients which are provide 

antibacterial and antifungal activity. This plant is considered a functional food, because in 

some previous studies reported higher concentration of flavonoids and phenolic acids [10]–

[12]. Our results showed that the Purple Eggplant peel extract inhibited C. albicans growth 

characterized by an inhibition zone that formed (Figure 2). The ability of Purple Eggplant 

peel extract to inhibit the growth of  C. albicans due to the active compound in this plant. 

These chemical compounds include flavonoids, tannins, and saponins (Table 1, Figure 1). 
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These compounds have a mechanism that damages cell membranes in inhibiting the growth 

of C. albicans. 

Flavonoids are metabolites in the Purple Eggplant peel that can denature fungal cell proteins. 

The mechanism of flavonoids is by denaturing proteins, disrupting the lipid layer, and 

causing cell wall damage. The lipophilic properties of these flavonoids will bind 

phospholipids to fungal cell membranes and interfere with cell membrane permeability. 

Flavonoids work by binding to extracellular proteins present in the cell wall of the fungus, 

then damaging the cell wall of the fungus and inhibiting the work of the enzyme. Protein 

denaturation disrupts cell formation so that it changes the composition of protein components 

which causes increased cell membrane permeability. It causes the leakage of intracellular 

material; cells become deficient in ATP, impaired cell metabolism, stunted growth, and cell 

lysis [13]. Cell damage also causes detachment of the fungal cell wall and decreased germ 

tube formation and hyphae [14].  
Tannins are active compounds that act as antifungals. The antifungal mechanism of tannins is 

due to their ability to inhibit the synthesis of chitin used for cell wall formation in fungi and 

damage cell membranes so that fungal growth is inhibited. The inhibitory ability of chitin 

synthesis possessed by tannins is due to the high polymerase present in the hydroxyl group in 

ring B in the chemical structure of the tannin. Tannins can also inhibit ergosterol biosynthesis 

in the membrane of fungal cells. This causes the cell permeability to increase, the cytoplasm 

out of the cell, and the cell volume decreases so that the cell shrinks. Cells become deficient 

in ATP, impaired cell metabolism, stunted growth, and cell lysis. Tannins can also inhibit the 

yeast budding process and inhibit pseudohifa formation [15]. 
Saponins can cause fungi cell lysis by disrupting the stability of the cell membrane. Saponins 

act as a surfactant that is polar in shape and will reduce the surface tension of the sterol 

membrane from the cell wall of C. albicans, causing interference with membrane 

permeability which results in the entry of materials or substances needed to be disrupted, 

eventually, the cell swells and lysis. [16]. 

 

Conclusions 
Purple Eggplant peel extract contains active substances flavonoids, tannins, and saponins. 

Purple Eggplant peel extract with 25%, 50%, and 75% concentration has the same ability as 

nystatin in inhibiting the growth of C. albicans. 
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Abstract  

Currently the world is being shocked by the emergence of a new virus known as Covid-19. 

The virus is transmitted through inhalation or direct contact with the patient's body fluids 

with the virus incubation period ranging from 7-14 days.  

Background and Aim: Recombinant Mycobacterium bovis Vaccine BCG VPM1002 is a live 

strain of Mycobacterium bovis that is attenuated to sensitize M. tuberculosis. The BCG 

vaccine is administered intradermally by a specialist such as a nurse or doctor. CD4 T-cells 

are T cells or T lymphocytes are a group of white blood cells that play a major role in cellular 

immunity. T cells are able to distinguish between types of pathogens with the ability to 

evolve over time for increased immunity whenever the body is exposed to pathogens. This is 

possible because a number of T cells are activated into memory T cells with the ability to 

proliferate rapidly to fight infections that may reoccur. The results of the review of articles 

that have been conducted by researchers, it can be concluded that the provision of the BCG 

VPM1002 vaccine can induce immunity and can also provide protection against COVID-19, 

but this still needs to be tested in strict clinical trials in several other clinical studies.  

Conclusion: The use of the BCG VPM1002 vaccine approach against COVID-19 can be 

developed as an alternative therapy because it can protect against atypical viral infections, 

and the recombinant VPM1002 BCG-based vaccine may have similar effects to the vaccines 

currently being developed. 

Keyword: vaccine BCG VPM1002, CD4 T-cells, infected COVID-19. 

 

Introduction 
Currently the world is being shocked by the emergence of a new virus known as Covid-19. 

The virus is transmitted through inhalation or direct contact with the patient's body fluids 

with the virus incubation period ranging from 7-14 days [1]. The typical symptoms 

experienced by patients exposed to this virus are fever, cough, sore throat, shortness of breath 

and fatigue. There are some people who have no symptoms at all. Treatment given to 
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sufferers is asymptomatic in accordance with the symptoms suffered. Until now, no vaccine 

has been found that can prevent the outbreak of this virus and the number of sufferers 

continues to increase in almost all regions of the world [2].  

Recombinant Mycobacterium bovis Vaccine BCG VPM1002 is a live strain of 

Mycobacterium bovis that is attenuated to sensitize M. tuberculosis. The BCG vaccine is 

administered intradermally by a specialist such as a nurse or doctor[3]. The expected reaction 

after successful BCG vaccination is induration at the injection site followed by local lesions 

starting as papules 2 weeks or more after vaccination, lesions may become sores and then 

heal after several weeks or months, leaving small, flat scars. This scar is very useful because 

it can indicate that the child has received BCG immunization[4]. Serious reactions with BCG 

are rare and often consist of prolonged ulceration or subcutaneous abscess formation caused 

by incorrect injection techniques. Anaphylaxis and diffuse complications of BCG, such as 

osteoitis and osteomyelitis, are rare [5]. 

CD4 T-cells are T cells or T lymphocytes are a group of white blood cells that play a major 

role in cellular immunity. T cells are able to distinguish between types of pathogens with the 

ability to evolve over time for increased immunity whenever the body is exposed to 

pathogens. This is possible because a number of T cells are activated into memory T cells 

with the ability to proliferate rapidly to fight infections that may reoccur [6]. The ability of T 

cells to remember certain infections and their systematics of resistance, is exploited 

throughout the vaccination process, which is studied in the adaptive immune system. The 

response carried out by T cells is the interaction that occurs between the T cell receptor 

(English: T cell receptor, TCR) and the peptide that binds to the MHC on the surface of the 

antigen presenting cell (APC). The polyvalent bond that occurs allows the transmission of 

signals between the two cells [7]. 

A small peptide fragment, representing the entire cellular content, is sent by the target cell to 

the interface as an MHC to be scanned by TCRs looking for foreign signals with an antigen 

recognition trajectory [8]. Activation of T cells provides a distinct immune response such as 

antibody production, activation of phagocytes or instantaneous destruction of target cells.  

The adaptive immune response to various diseases can be applied [9]. T cells that have been 

synthesized from the thymus gland are called naïve CD4 T cells (English: naive T cell), 

which are carried by the blood circulation to enter the spleen and migrate into the lymphatic 

tissue, then migrate back into the blood circulation, until one day occurs stimulated by certain 

antigens by binding to MHC class II molecules [10]. 

Helper T cells are cells that play a role in the process of maturing B cells into plasma cells 

and activating macrophages. Helper T cells become active when exposed to MHC class II 

molecules containing antigen peptides that are present on the surface of the antigen 

presenting (APC) cells [11]. Immediately activated, helper T cells rapidly divide and secrete 

cytokines that regulate or assist the active immune response. T cells have precursors in the 

form of hematopoietic stem cells that migrate from the bone marrow to the thymus gland, 

where they undergo VDJ recombination on the beta-chain receptors [12]. The "T" in the word 

T cell stands for the word thymus, which is an important organ in which T cells grow and 

mature. Several types of T cells have been discovered and are known to have different 

functions [13].  

Covid-19 infection is Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), better 

known as the Corona virus, is a new type of coronavirus that is transmitted to humans. This 

virus can attack anyone, such as the elderly (elderly), adults, children and babies, including 

pregnant women and nursing mothers. Corona virus infection is called COVID-19 (Corona 
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Virus Disease 2019) and was first discovered in the city of Wuhan, China at the end of 

December 2019 [14]. This virus is spreading very quickly and has spread to almost all 

countries, including Indonesia, in just a few months. This has led several countries to 

implement policies to impose lockdowns in order to prevent the spread of the Corona virus 

[15]. 

In Indonesia itself, a large-scale social restriction policy was implemented to suppress the 

spread of this virus. Coronavirus is a collection of viruses that can infect the respiratory 

system. In many cases, this virus causes only minor respiratory infections, such as flu. 

However, this virus can also cause severe respiratory infections, such as lung infections 

(pneumonia) [16]. This virus is transmitted through sputum droplets from the respiratory 

tract, for example when in a crowded closed room with poor air circulation or direct contact 

with droplets. Apart from the SARS-CoV-2 virus or Corona virus, viruses that are also 

included in this group are the viruses that cause Severe Acute Respiratory Syndrome (SARS) 

and the viruses that cause Middle-East Respiratory Syndrome (MERS). Even though it is 

caused by a virus from the same group, namely the coronavirus, COVID-19 has several 

differences from SARS and MERS, including in terms of the speed of spread and the severity 

of symptoms. The Corona virus that causes COVID-19 can attack anyone [17]. 

According to data released by the Task Force for the Acceleration of Handling of COVID-19 

of the Republic of Indonesia, the number of confirmed positive cases as of November 20, 

2020 is 483,518 people with a death toll of 15,600. The case fatality rate due to COVID-19 is 

around 3.2%. When viewed from the percentage of mortality rates divided by age group. 

Meanwhile, based on gender, 57.1% of sufferers who died due to COVID-19 were male and 

42.9% were women [18]. Early symptoms of Corona virus infection or COVID-19 can 

resemble flu symptoms, namely fever, runny nose, dry cough, sore throat, and headache. 

After that, the symptoms may disappear and heal or even get worse. Patients with severe 

symptoms can experience high fever, cough with phlegm and even bleeding, shortness of 

breath, and chest pain. These symptoms appear when the body reacts against the Corona virus 

[19]. 

There are several studies that suggest that giving the recombinant Mycobacterium bovis 

VPM1002 vaccine whose components contain bacteria such as attenuated TB or similar to 

the BCG vaccine can reduce the severity of patients suffering from Covid-19 [20]. Until now, 

this research continues to be developed in various countries such as the Netherlands, China 

and India. The low incidence of Covid-19 is found in countries that carry out the 

administration of the BCG vaccine consistently, although currently there are still few studies 

examining this. In addition, research involving mice proves that administration of the BCG 

vaccine not only protects against TB bacteria but also against viruses in the respiratory tract 

[21].  

Topics 

Covid-19 Environmental Control 

The common coronavirus virus spreads via the respiratory and gastrointestinal tracts, and the 

nose and mouth are the two main routes of entry. In susceptible and susceptible individuals, 

this virus often causes only the common cold which usually resolves spontaneously and has 

no serious side effects [22]. However, viruses such as SARS, Middle East Respiratory 

Syndrome-related Coronavirus (MERS), or 2019-nCoV can cause pneumonia or gastritis that 

is acute and deadly. The risk of environmental pollution by these three types of viruses are 

much greater than other viruses [23]. 
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Figure 1. Virus Transmission Process based on Virus Ability Distance in Meginfection23 

Figure 1 shows how the ability of the virus to infect based on the distance of the air flow it 

passes. Outflow and spread of the virus from the body occurs within about 6 days after 

infection and reaches a maximum 4 days later. The environmental conditions necessary for 

the survival and spread of 2019-nCoV are somewhat clear, but unlike the animal coronavirus, 

knowledge of the natural causes of 2019-nCoV transmission is less and limited [24]. 

Although few studies on SARS-CoV have been conducted, a limited number of studies have 

shown that moisture and contain positive sense single-strand RNA. The virus is transmitted 

by direct contact with respiratory drops of an infected person (coughing and sneezing), as 

well as contact with infected surfaces [25]. 2019-nCoV can last for hours on surfaces, but 

simple disinfectants can get rid of it. Signs and symptoms of COVID-19 include fever, cough 

and shortness of breath. In more severe cases, the infection can lead to pneumonia or severe 

breathing problems, and in rare cases, the disease can be fatal [26]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2. The ability of viruses to survive in several different media26 
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From figure 2, we can see how the virus's ability to survive in several media, such as skin, 

water, plastic materials and so on. In the absence of a safe and effective vaccine, as well as a 

lack of specific drug treatments, the only solution is to prevent transmission, conduct general 

education, and implement appropriate prevention and control. Precautions can help people 

prevent the risk of infection, such as frequent hand washing with soap and water or an 

alcohol-based disinfectant gel, covering the mouth with a napkin or bent elbow when 

sneezing or coughing, avoiding close contact with people who have symptoms, and seeing a 

doctor if has a fever, cough or difficulty breathing Transfer of the virus through direct and 

close contact with respiratory droplets from an infected person (coughing or sneezing) or 

contact with contaminated surface temperatures may affect 2019-nCoV activity and 

transmission [27]. As can be seen in the table, most studies report that temperature and 

relative humidity can have a significant impact on the incidence and transmission rates of 

SARS-CoV2. When the temperature drops to 6 degrees, the half-life of the virus increases by 

3 hours at 80% humidity [28]. Similar conditions and consequences have been reported for 

seasonal flu. The effects of a severe drop in temperature in extending the half-life of the virus 

at high humidity could assist the spread of 2019-nCoV in these conditions [29]. 

Micobacterium bovis BCG Vaccine VPM1002 

The recombinant BCG vaccine from VPM1002 was developed to increase the immune 

response to be more effective and safer than its predecessor BCG. The VPM1002 vaccine 

will express listeriolysin (Hly) from Listeria monocytogenes which can interfere with the 

process of phagosomes, resulting in translocation of antigens into the cytoplasm which allows 

effective presentation of CD4 T cells and stimulates the production of cytokines, one of 

which is TNF-a which is effective in suppressing inflammation in the event of infection [30]. 

cirus or bacteria. In addition, this vaccine will induce apoptosis and autophagy processes, 

resulting in stimulated responses from CD4 and CD8 T cells [8]. VPM1002 was developed 

with the aim of expanding CD4 central memory T cells as well as T helper 1 (TH1) and 

TH17 to a deeper level than the previous vaccine, BCG. CD8 T cells that could potentially be 

induced by VPM1002. In addition, VPM1002 has also been shown to clear tissue faster than 

the BCG vaccine thereby reducing persistence in the host [31] (figure 3). 
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Figure 3. Reprogram of BCG vaccine, 3b vaccine effect on some viruses, 3c immune response time [31] 

 

Recombinant Mycobacterium bovis BCG VPM1002 Vaccine against aCovid-19 infection 

Covid-19 or better known as Coronavirus is a virus that has RNA with a diameter of 60 nm to 

140 nm. The surface is like a crown when viewed from under an electron microscope. That is 

why this virus is called Corona which means crown. There are four types of Covid-19 virus 

that have circulated in humans, namely HKU1, NL63, 229E and OC43, generally of these 

four types of viruses that cause mild respiratory problems [32]. There have been two events 

in the last two decades in which the crossing of the animal-to-human beta-corona virus has 

occurred and has caused severe respiratory infections. The first case in point was in 2002–

2003 when a new coronavirus emerged that was carried by bats and then crossed over to 

humans via cat brokers in China's Guangdong province. This virus, designated as a severe 

acute respiratory syndrome coronavirus, infected 8422 people, mostly from China and Hong 

Kong and caused 916 deaths. All ages are susceptible to infection with this virus. Where the 

transmission can be through inhalation if the patient coughs and sneezes or through fluids 

from the patient's body, but can also be transmitted from people without symptoms or people 

who are still in the incubation period so that the symptoms are not too typical [33]. 

The body fluids of an infected patient can spread 1-2 meters and become deposited on 

surfaces. The virus can live on the surface for days depending on the environmental 

conditions where if the environment is dry, hot and sufficient light, the virus will die faster 

than in humid, cold and dark environmental conditions. General disinfectants can be used to 

destroy these viruses such as sodium hypochlorite and hydrogen peroxide. Transmission of 
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this virus can occur through inhalation droplets on the surface of objects touched or 

contaminated by those who are infected and then the person holding the object touches the 

face, nose, mouth and eyes [34]. 

            

            

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4 Active immunity to the VPM1002 vaccine34 

 

BCG provides reprogramming to the immune system 

Bacillus Calmette - Guérin (BCG) is a live, attenuated vaccine developed against tuberculosis 

in the early 20th century at the Pasteur Institute in Paris. Since then, this vaccine has become 

the most widely used in the world, with about 130 million children vaccinated each year. 

Interestingly, however, as soon as it was introduced in Europe in the 1920s, epidemiological 

studies reported that BCG vaccination greatly reduced infant mortality, and this could not be 

explained by a decrease in tuberculosis alone [35]. 

Then, similar studies in other locations, including randomized controlled trials, have shown a 

reduction of up to 50% of deaths caused by BCG in young infants. The reduction in child 

mortality by BCG appears to be due to protection against unrelated infectious agents and 

particularly respiratory tract infections and neonatal sepsis. Although the authors did not 

differentiate between bacterial and viral infections in this study, it is known that viral 

pathogens are a major cause of respiratory tract infections in children [36]. This hypothesis 

was reinforced by a study in Guinea-Bissau which showed that BCG reduces the incidence of 

respiratory syncytia virus infection. A similar protective effect of BCG on respiratory tract 

infections was found in older individuals in Indonesia, and a clinical trial conducted in Japan 

demonstrated protection against pneumonia in tuberculin-negative elderly individuals. 

Finally, a recent study of adolescents in South Africa also reported a 70% reduction in 

respiratory tract infections with BCG vaccination [7]. 

This clinical trial has been complemented by experimental studies that attempt to decipher 

the mechanism by which BCG induces this protective effect demonstrating that BCG 

decreases the influenza A virus titer in mice, a macrophage-dependent effect. BCG 
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vaccination was also protected against the herpes simplex virus type 2 (HSV2) in a controlled 

infection model with newborn mice, while subcutaneous administration of muramyl dipeptide 

(MDP), a component of mycobacterial cell walls, protected against vaccinia virus and HSV2 

infection in mice. This effect is mediated by peritoneal macrophages, indicating a strong 

effect of BCG on the innate immune component [3]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5 The function of Th in immune system resetting3 

 

 

The relationship of VPM1002 vaccine to CD4 T-cell gene expression in Covid-19 patients 

Research conducted by Andre in 2017 in South Africa confirmed that vaccine VPM1002 has 

high safety and immunogenicity compared to its predecessor vaccine, BCG. A single 

VPM1002 vaccination can induce a polyfunctional CD4 and CD8 T cell profile comparable 

to that of BCG. Even CD8 and IL-17 T cells increased at 6 months after vaccination in the 

group given the exclusive VPM1002 vaccine. IL-17-producing CD8 T cells have been shown 

to provide VPM1002 vaccine-mediated protection under a variety of conditions [13]. 

The response mediated by the VPM1002 vaccine after injection has almost the same reaction 

when administering the BCG vaccine, namely the local reaction at the injection site. The 

profiles of cytokine-producing cells similar to BCG and VPM1002 vaccines also showed the 

pattern of cytokine production (for IFN-, IL-2, and TNF-a) by CD4 T-cells was always 

consistent. In other words, the administration of VPM1002 vaccine can stimulate the 

increased expression of CD4 T-cells and TNF-a to control inflation, including those caused 

by viruses. Further research is needed to strengthen this argument2. The data obtained in this 

study indicated that VPM1002 was highly immunogenic in inducing a polyfunctional 

response from CD4 T-cells. RNA analysis revealed differential regulation of a number of 

genes after vaccination with the VPM1002 and BCG vaccines. This study concluded that the 

administration of the VPM1002 vaccine is safe, immunogenic, and well tolerated so that it 

can be recommended for further investigation in respiratory infections caused by other 

pathogens [37]. 



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

70  

 

VPM1002 for Covid-19 

Based on this data, it has been hypothesized that BCG vaccination might be a powerful 

preventive measure against SARS-CoV-2 infection and / or could reduce the severity of 

COVID-19 disease. Ecological studies show that countries and territories that vaccinate their 

population with BCG have a lower number of infections and lower mortality from COVID-

19. Although these data may indeed demonstrate a protective effect of BCG vaccination, they 

cannot provide definitive evidence of causality, due to some inherent bias. These include 

differences in, single, the demographic and genetic structures of populations at different 

locations; second, differences in the non-pharmaceutical interventions adopted at different 

locations (such as quarantine or social distancing); third, differences in diagnosing and 

reporting cases of COVID-19; and, fourth, different positions on the epidemic curve at each 

location [12]. 

Despite these concerns, the links to BCG and COVID-19 from this study are interesting. It is 

not known whether parents will maintain the trained monocyte pool years after BCG 

vaccination. A possible explanation is that children who have been vaccinated with BCG are 

less susceptible to SARS-CoV-2 infection and hence less spread of the virus to the older 

population, although this needs to be demonstrated [5]. Because of this important limitation, 

randomized controlled trials are needed to provide the highest quality evidence for the 

hypothesis that BCG vaccination may protect against COVID-19. Given the immediate threat 

of the SARS-CoV-2 pandemic, trials should be designed and initiated as pragmatic studies 

with a viable primary endpoint that can be carried out quickly and can produce results in a 

short time [11]. 

It is reasonable to propose that this first started in populations at high risk of infection or with 

a high risk of death, such as hospital staff who work in close contact with patients with 

COVID-19 or older people. Indeed, trials assessing the efficacy of BCG vaccination in this 

individual category are being conducted in the Netherlands, Australia and Greece, while other 

trials are being planned in the United States, United Kingdom, Denmark, France, Uruguay, 

Tanzania, Uganda. and South Africa. This is a tremendous turn of events and reflects the 

seriousness of COVID-19 for global health [4]. 

We suggest that in healthy people vaccinated with BCG, where the innate antimicrobial 

mechanism will be driven by trained immunity, this will most likely lead to stunted viral 

replication, decreased viral load and then less inflammation and symptoms. This hypothesis is 

supported by the reduction in viraemia seen after yellow fever vaccination in individuals 

previously vaccinated with BCG15 [6]. Conversely, the initial defective antiviral response in 

some high-risk people (eg, older people) can result in high viral load, inefficient stimulation 

of systemic inflammation, and severe disease. Breaking the cycle of systemic inflammation 

can have a beneficial effect on these patients [1]. 

The broad spectrum of protection uses BCG vaccine against pathogens and unrelated cancers 

to enhance innate immunity and bridge adaptive immune responses, emphasizing the urgent 

need to revisit microbial combination therapy for cancer treatment, particularly through local 

administration [38]. Unfortunately, the ongoing global shortage of BCG has affected the 

routine management of patients with bladder cancer as well as interfering with infant 

vaccination in some countries. Lessons learned from BCG-induced non-specific protection 

across infectious and non-infectious diseases can be adapted for the development of similar 

microbial-based therapies such as oncolytic viruses, Bifidobacteria and others that activate 

IFN-1 via the STING pathway and potentially mediate innate immune sensitization to 

blockade. Immune check points through induction of TLS formation [39]. 
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Conclusion 
From the results of the review of articles that have been conducted by researchers, it can be 

concluded that the provision of the BCG VPM1002 vaccine can induce immunity and can 

also provide protection against COVID-19, but this still needs to be tested in strict clinical 

trials in several other clinical studies. The use of the BCG VPM1002 vaccine approach 

against COVID-19 can be developed as an alternative therapy because it can protect against 

atypical viral infections, and the recombinant VPM1002 BCG-based vaccine may have 

similar effects to the vaccines currently being developed. 
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Abstract 
Background and Aim: Hydrogels are recently applied for skin healing purposes in a wide 

range of skin conditions. The aim of this study was to investigate the effects of collagen 

hydrogel on skin wound healing in diabetic male rats.  

Methods: 40 mg of bovine collagen was used in our study. The back of rats was shaved with 

a sterilized razor blade. After general anesthesia with ketamin and xylazin (ip) an area of the 

back of rats was burned with red-hot coin and similar grade II burns were created. The rats 

were divided into two groups: control (normal saline treated) and experimental (collagen 

hydrogel treated) group. After the treatment, wound healing was evaluated morphologically 

on days 7, 14 and 21. Skin elasticity also was assessed with a Cutometer. Ultrasound method 

was used to measure skin thickness.  

Results: Skin elasticity was higher in rats dressed with collagen than control untreated 

animals. Ultrasound imaging showed that dressing with collaged resulted in significant 

increase in skin thickness compared to control group. However, there was not 

morphologically wound closure difference in macroscopic observation among two groups. 

Conclusion: Although collagen hydrogel improves some aspects of burn wound healing in 

diabetic rats, wound area is not significantly decreased. 

Keywords: Diabetic Burn Wound, Collagen Hydrogel, Rat. 
 

Introduction 
A burn is a damage to the skin or tissue caused by heat, electricity, chemicals, friction or 

radiation [1]. Burns can only affect the surface of the skin. Relatively thick or second-degree 

burns occur when the underlying layers of skin are damaged. In full-thickness burns or third-

degree burns, all layers of the skin are damaged. In type IV burns, deeper tissues such as 

muscles or bones are damaged [2] Diabetic foot ulcer is one of the significant complications 

of diabetes. About 15% of people with diabetes develop diabetic foot ulcers. Diabetic 

mortality is due to the vascular complications of diabetes, which include small vessel 

involvement such as renal involvement and retinopathy, and large vessel involvement 

including the lower extremity vessels, which results in impaired wound healing [3]. Diabetes 

causes diabetic foot ulcers by several mechanisms. The main cause of ulcers is usually a lack 

of pain in neuropathy. On the other hand, neuropathy itself makes the skin of the foot dry and 
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brittle and increases the skin's tendency to crack. Due to the failure in immune responses, the 

mechanism of fighting against germs in diabetics is impaired and the wounds are infected. 

Blood supply to the damaged tissues also is disrupted [4]. Most grade 1 or 2 diabetic foot 

ulcers heal with proper blood sugar control within 10 weeks [5]. 

Collagen is a natural polymer and has been widely studied for its role in scaffolding. 

Collagen type I and II are commonly used to produce hydrogel scaffolds for cartilage 

regeneration. Collagen hydrogels have a high swelling ratio and catalyze the formation of 

cartilage in the hydrogels. Collagen gel dressing can increase the speed and quality of full-

thickness wound healing in diabetic rats. Moreover, it can also increase blood flow to the 

wound area [6]. However, it also has limitations due to its potential for an immune response, 

low mechanical strength, and high cost. Collagen hydrogel is synthesized chemically or by 

aldehyde or carbideimide [7]. The aim of this study was to investigate the effects of collagen 

hydrogel on skin wound healing in diabetic male rats.  

 

Materials and Methods 
40 mg of bovine collagen was dissolved in 25 cc of sterile deionized water in a Falkon tube.  

16 ml of PBS and 8 ml of HEPES buffer were poured in another Falkon tube and mixed to 

prepare a homogenous solution. The tubes were then placed in a beaker containing ice cubes 

for 5 minutes. The contents of the two tubes were combined and transferred to a dish and 

placed at room temperature for use.  33 mg/kg of streptozotocin (STZ) was used to induce 

diabetes in male Wistar rats. The back of rats was shaved with a sterilized razor blade (figure 

1).  

 

 

Figure 1. Shaving the back of rats. 

After general anesthesia with ketamin and xylazin (ip) an area of the back of rats was burned 

with red-hot coin and similar grade II burns were created. The rats were divided into two 

groups: control (normal saline treated) and experimental (collagen hydrogel treated) group. 

After the treatment, wound healing was evaluated morphologically on days 7, 14 and 21. 

Skin elasticity also was assessed with a Cutometer. Ultrasound method was used to measure 

skin thickness. 

 

Results 
Skin elasticity was higher in rats dressed with collagen than control untreated animals. 

Ultrasound imaging showed that dressing with collaged resulted in significant increase in 

skin thickness compared to control group. However, there was not morphologically wound 

closure difference in macroscopic observation among two groups (figure 2). 



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

76  

 

 
 

 

Figure 2. Wound closure images on days 0, 7, 14, and 21. 

Discussion 
The present study shows that collagen hydrogel dressing has significant role in improving 

some aspects of wound healing in diabetic rats, however it does not significantly accelerate of 

diabetic wound closure. In line with our finding, it has been shown that hydrogel dressings 

consist of 90% water in a gel base and by keeping the wound moist, the hydrogel dressing 

helps protect the body against wound infection and promotes effective healing [8]. The 

success of hydrogel dressings is thought to be due to their ability to maintain an optimal 

wound healing environment, warm and moist, not dry while keeping infectious agents away. 

They can replace conventional dressings such as natural or synthetic cotton bandage, lint and 

gauze. Insoluble hydrophilic structures show significant potential for adsorption of wound 

secretions and accelerate oxygen release [9]. Collagen is the most abundant protein in the 

body in various tissues including skin and bone. This material is able to build a three-

dimensional and non-toxic network and therefore has many applications in tissue engineering 

[10]. Collagen is a natural substrate for cell attachment, growth and differentiation, and 

promotes cell proliferation and differentiation [11]. Collagen type I hydrogel is made and 

used as a tissue engineering scaffold. Gelatin hydrogel is able to repair damaged internal 

tissues of the body [12]. Collagen hydrogel has potential applications in tissue replacement. 

Collagen does not show any significant toxic effects on fibroblastic cells in vitro and can be 

used as a scaffold in tissue engineering applications [13]. The low cost and high wound 

healing ability have made collagen hydrogel one of the best ttopical treatments for chronic 

wound healing [14]. Hydrogel dressing is a good substrate for better performance of effective 

factors in wound healing [15]. Studies have shown that collagen scaffolds are safe 

environment for high density of cells effective in wound healing [16].  

 

Conclusion 
Although collagen hydrogel improves some aspects of burn wound healing in diabetic rats, 

wound area is not significantly decreased. 
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Abstract 

Studies show that new drug delivery methods using carrier nanoparticles to deliver drugs 

have fewer side effects and toxicity and can specifically target diseased tissue cells. Also in 

this method, the serum concentration of the drug, mode of action, place and time of secretion 

can be adjusted. In addition, colon cancer is one of the most common causes of death, so 

there have been many recent studies on modern drug delivery and its effects on this kind of 

cancer. The results of these studies indicate that these methods can treat cancer in a more 

specialized way. And drug resistance is less likely to occur. 

Keywords: Drug Delivery, Colon Cancer 

 

Drug delivery 

A drug delivery system (DDS) is a formula or a device that increases the effectiveness of a 

substance in the body, also it creates immunity by controlling the amount and location of the 

drug in the body. In other words, DDS is a relationship between the patient and the drug. 

The ways of drug delivery to the patient's body are various including oral, nasal, 

transmucosal, transdermal, and injection (1).  

Oral drug delivery 

The most widely used method is oral drug delivery .The ease of use of the drug by the 

patient and the variety of drugs that are able to work in this way are the advantages of this 

method. While, taking the drug orally has disadvantages, such as: unpredictable absorption 

and serum concentration of the drug. Moreover, some drugs are not resistant to the pH of the 

gastrointestinal tract or cause digestive problems for the patients (2). Figure 1 shows the 

Nano carrier-based oral delivery and its advantages. 
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Figure 1. The Nano carrier-based oral delivery and its advantages. 

Parenteral drug delivery 

 Parenteral DDS is the injection of a substance into the body that has a rapid and high effect, 

but in most cases requires repetition. The injection is given intramuscularly, intravenously or 

subcutaneously .One of the most important strengths of this method is that it does not have 

negative effects on the digestive system. But few drugs can be applied to the body in this 

way (3). Figure 2 shows the common injection methods used in parenteral drug delivery 

system.  

Transdermal drug delivery 

In the transdermal method, drug delivery is applied to the skin. It is less used than previous 

methods and is very effective for the delivery of lipophilic drugs. Nowadays, new methods 

have been developed for transdermal DDS, for example, the use of microneedles, which play 

an important role in vaccine injection (4). Figure 2 shows the common injection methods 

used in parenteral and transdermal drug delivery system. 

 

Figure 2. The common injection methods used in parenteral and transdermal drug delivery system. 
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Nasal drug delivery 

The nose has a wide mucosal surface that creates a very good space to absorb a variety of 

drugs, but due to its special anatomical and physiological structure, nasal drug delivery is 

somehow limited. This method can be referred to drug sprays that work through the nose 

(5). Figure 3 shows nasal drug delivery pathways.  

 

Figure 3. Nasal drug delivery pathways. 

Anal drug delivery 

Anal delivery is a good alternative to oral medications when the patient has difficulty 

swallowing. Anal medication is used to treat hemorrhoids and reduce fever. In addition, with 

the development of analgesic methods, anal drugs can enter the systemic bloodstream (6). 

Drug delivery systems 

 Common drug delivery systems include capsules, tablets, sprays, solutions, ointments, and 

injections. However, all the mentioned methods and common tools have certain 

disadvantages, the most important of which are the rapid release of the drug and the 

formation of toxins in the blood. With the advancement of science and technology, methods 

have been invented for the slow release of drugs into the body. However, this new system 

may also cause new problems and poisonings (7). Conventional drug delivery routes are 

unable to release and release many drugs, such as some proteins and gene-based drugs. But 

new systems such as nanoparticle arrangement have made this process possible .Other 

problems with old-fashioned drug delivery include a lack of resistance to stomach acid. One 

of the new methods of DDS is the use of liposomes that are resistant to immune system 

defense barriers, including stomach acid (8).  

Liposomes 

Liposomes are lipoid vesicles that carry drugs to specific areas of the body and are flexible 

in structure, size, and surface load. Laboratory studies have shown better performance of 

drugs encapsulated in liposomes than conventionally formulated drugs. For example, drug 

delivery to cancerous organs through liposomes was more effective than treatment with 

chemotherapeutic drugs (9). Figure 4 shows the structure of a liposome designed for drug 

delivery. 
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Figure 4. Structure of a liposome designed for drug delivery. 

Nanoparticles  

Recently, nanoparticles have also been considered for their potential ability to deliver drugs. 

Special chemical, physical and biological properties of nanoparticles such as high surface-

to-volume ratio and high biological interactions make them one of the best drug transducer 

(10). One of the problems of nanoparticles is the toxicity and release of nanoparticles from 

the human body .Nanoparticles are divided into minerals, non-minerals and polymers. 

Polymer nanoparticles include polyacrylic and chitosan. Synthetic polymers (dendrimers) 

are able to increase the half-life of drugs, but due to their toxicity, their use is currently 

limited (11), (12), (13). Mineral nanoparticles can adjust shape, size and function and have 

been widely used in biology and medicine (14). Non-mineral nanoparticles such as gold are 

suitable for the delivery of active drugs (15). Figure 5 shows common nanoparticles 

designed for drug delivery. 

 

Figure 5. Common nanoparticles designed for drug delivery. 
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Viral vectors 

Viral vectors are also good candidates for gene therapy; however, they may damage target 

tissue (16). Gene therapy has many applications in the treatment of various genetic and 

acquired diseases, and viral vectors of emerging vehicles are due to the fact that the 

limitations and safety problems of this method have made non-viral biological agents such 

as bacteriophages and exosomes more suitable (17).  

Drug delivery and cancer treatment 

In recent years, there has been a considerable increase in the number of new methods for 

drug delivery (18). This mini-review serves as a window to an understanding of the role of 

drug delivery to colon cancer therapy. Extracellular vehicles (EVs) enable intercellular 

communication by serving as delivery vehicles for a wide range of endogenous cargo 

molecules, such as RNAs, proteins, carbohydrates, and lipids (19). Several studies have 

shown that cancer cell-derived EVs loaded with chemotherapy can overcome drug resistance 

in stem cell-like cancer cells, which are one of the major barriers to effective cancer 

treatment. (20) Scientists have designed smart nano-carries to develop safer and more 

efficient therapeutics. In the recent years, smart drug delivery system has been effective in 

the cases of cancer. There are many differences between tumor microenvironment from 

healthy tissue, such as low pH, low oxygen level, or high enzymatic activity of matrix 

metalloproteinase. These nano-carriers can serve as an intelligent system by considering 

these differences (21).  Despite advances in treatment modalities, colon cancer is the third 

most common cause of cancer-related death in both men and women (22). Nanoparticles 

with targeting abilities have an important approach to site-specific delivery of 

chemotherapeutic agents (23). Oral drug delivery to the colon has attracted significant 

attention during the past 20 years. Local treatment of colonic pathologies, such as ulcerative 

colitis, colorectal cancer and Crohn's disease, is more effective with the delivery of drugs to 

the affected area (24). Oral drug delivery systems play a striking role in the treatment of 

colon cancer. Due to the pH changes of the gastrointestinal tract and specific enzymes 

secreted by the colonic microflora, scientists have tried to realize programmed drug release 

and magnetic resonance imaging at the tumor sites. In summary their arguments prove that 

such a novel drug system could protect, transport, and program drug release locally within 

the colonic environment (25). A recent study showed that nanoparticle-assembled plant 

ferulic acid in a rat model of colon cancer significantly inhibited cancer (26) .Nanoparticles 

have become an effective drug delivery system nowadays. This delivery system use 

polymers, such as chitosan and pectin as carrier molecules, with the maximum absorption of 

the drug, decrease side effects and also offer protection to the therapeutic agent from quick 

clearance or degradation, thus allowing an increased amount of the drug to reach the target 

tissue or cells. Researchers have proved the role of chitosan and pectin as polymer-carriers 

in colon targeted delivery of drugs in colon cancer treatment. (27). In fact, the main 

treatment for cancer has been chemotherapy, but its success rate is low due to limited drug 

access to the tumor, drug resistance, and side effects. With a better understanding of the 

structure of cancerous tumors in recent decades, new approaches to drug delivery have been 

developed, the most important of which in the field of cancer time are Nano systems and 

biological mixtures (28). The targeted drug delivery system has the potential to determine 

selective concentrations, specific targets, and ligands for targets, and can be created 

specifically for any type of cancer (29). Nanoparticles are carriers of drug entry through 

blood vessels that can penetrate directly into vessels and tumor cells (30). It is possible for 

these particles to attach directly to the membrane or nucleus of a cancer cell or tumor 
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microenvironment. As a result, it can target large concentrations of the drug while 

minimizing toxicity (31).  Nan- carriers such as liposomes and micelles enhance the effects 

of the drug, and their small size allows them to cross all pathways. Because of high levels of 

angiogenesis and hematopoiesis in cancerous tumors, the rate of drug delivery to the tumor 

increases (32).  Targeted drug delivery involves ligand or antibody mediators that reduce 

toxicity by increasing therapeutic index (33). Integrin is an aggravating factor in cancer that 

can trigger tumor metastasis. One study showed that this agent could be targeted using a 

drug delivery liposome coated with polyethylene glycol. In colon cancer, for example, this 

type of liposome is used to target integrin-expressing cancer cells. Also, the toxicity of these 

liposomes is less than the specific chemotherapy drug for colon cancer, namely 5-

fluorouracil (34). Extracellular vehicles (EVs) are lipid bilayer vehicles secreted by cells to 

communicate with other cells and these vehicles can contain proteins, DNA and RNA. In 

addition, many studies have shown that a variety of natural cancer-relieving drugs and 

compounds can be used in this way (35).   Therefore, nano-carriers have become a great 

option for modern treatments.  

 

Conclusion 

Colon cancer has been reported to increase worldwide. Common methods for colon cancer 

treatment is facing major challenges such as drug resistance.  Applying the new methods for 

colon cancer treatment is now being at the center of attention by many researchers. Nano-

particles and designing new methods for drug delivery systems, which directly target the 

tumors including colon tumors play a critical role in successful colon cancer treatment. 

Further research is required to prove the advantages and safety of nanoparticles-based drug 

delivery for colon cancer treatment. 
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Abstract 
Depression is a common mental disorder. It is estimated that over 300 million people suffer 

from depression worldwide. Studies have demonstrated a significant link between our 

hormones and depression occurrence. Clinical observations also have revealed that the 

negative neurological status of body can induce depression. Association of neurotransmitters 

with major depression occurrence have been reported in many studies. In this mini-review we 

aim to provide a short review on neurobiological basis of depression.   

Key words: Neurobiological Basis , Depression. 

Introduction 
Stress and problems can jeopardize the balance of our lives, such as the death of a loved one, 

job loss or other financial or personal matters. Problems can have a detrimental effect on the 

human psyche, although some people become depressed in such situations. Some are more 

flexible and can act successfully and cope with difficult experiences [1]. Increasingly, people 

with comorbidities such as chronic pain, mood disorders, etc. cause a long-term disabling 

condition in the person that significantly reduces the quality of life, so these comorbidities 

should be well managed [2]. Depression is a complex mood disorder that can have a profound 

effect on a person's health and is one of the leading causes of disability and illness 

worldwide. Signs and symptoms of depression include low self-esteem, lack of self-esteem, 

feelings of worthlessness, feelings of rejection and guilt, suicidal ideation, and more [3]. A 

clinical study on the molecular and neurophysiological mechanisms has shown an association 

between changes in brain structure and depressive symptoms [4]. Depressive disorder is a 

long-term and recurrent disease that is associated with high levels of disability and mortality. 

This disease has a neurological basis and is associated with functional and structural 

abnormalities of the brain [5]. 

Clinical heterogeneity among patients limits the ability to accurately diagnose major 

depressive disorder (MDD), and now, in many cases, a symptom-based approach is used. 

Given the complex nature of this disorder and the lack of accurate knowledge of 

pathophysiology, effective management is challenging. The etiology and pathophysiology of 

MDD is largely unknown due to the complex genetic and environmental interactions 

involved [6]. Patients who have only major depressive episodes are called major depressive 

disorder or unipolar depression. Patients with both manic and hypomanic episodes, or 

patients with only manic episodes, have bipolar disorder. Recurrent major depressive disorder 

 



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

87  

 

is the same as major depressive disorder, except that the patient's previous episodes of 

depression have improved and he or she has recurred episodes after at least two months. 

Lithium serves as a basis for the acute treatment and prevention of recurrent mania / 

hypomania and depression characterized by bipolar disorder. However, limited understanding 

of how lithium's emotional behavior is moderated and the lack of validated cellular and 

animal models have led to fewer barriers to the discovery of mood stabilizers with 

undesirable side effects. In particular, while progress has been made in the new 

pharmaceutical field for mania, the development of treatments for acute bipolar depression is 

insufficient. Large-scale human genetic studies have confirmed the complex and multi-

genetic nature of dangerous bipolar disorder architecture and its overlap with other major 

neuropsychiatric disorders. Such discoveries have shed light on the pathophysiology of 

bipolar disorder. With broader advances in human neurobiology, neuropharmacology, 

noninvasive neuromodulation, and clinical trial design, we can envision new therapeutic 

strategies defined by molecular mechanisms and neural circuits targeted primarily for 

pathophysiology [7]. In another study, advances in understanding the underlying 

neurobiology of bipolar disorder (BD) could help identify new treatment goals as well as 

biomarkers for early detection, prognosis, and response to treatment in BD. In a review of 

genetic, epigenetic, molecular, physiological, and neuroimaging findings related to BD 

neurobiology shown to patients with BD due to the complexity of the brain and the close 

relationship between environmental exposure and brain function, initiatives that include data 

Genetic, epigenetic, molecular, physiological, clinical, environmental, and imaging 

modalities of the brain are essential for the production of information that can lead to better 

prevention and outcomes [8]. 

MDD is one of the most common and debilitating mental disorders. A study on the 

relationship between different biological and psychological models showed that some 

pathophysiological mechanisms of depression include neurotransmitter, HPA axis 

abnormalities in chronic stress, inflammation, reduced neuroplasticity and network 

dysfunction. All of these proposed mechanisms are seamlessly intertwined and interact 

bilaterally. In addition, psychological factors have been shown to have a direct effect on 

neurodevelopment and provide a biological basis for depression, while biological factors can 

also lead to psychological pathology. The authors suggest that while there may be several 

different endotypics of depression with distinct pathophysiological mechanisms, depression 

may be considered as an integrated syndrome, in which these mechanisms act as nodes in a 

matrix with each other are interaction [9]. On the other hand, in another study, the researchers 

studied the effects of tryptophan reduction on untreated depressed patients and showed that 

tryptophan reduction did not increase depression in the individual and argued that serotonin 

function was not directly related to depression [10]. 

Endocannabinoid 2-arachidonoylglycerol (2-AG) is an unusual neurotransmitter that is 

synthesized on demand in response to a wide range of stimuli, including stress exposure, also 

through the activation of cannabinoid receptors. 2-AG can interfere with excitatory and 

inhibitory neurotransmission in different areas of the brain and modulate the behavioral, 

endocrine and emotional components of the stress response. Exposure to chronic or severe 

unpredictable stress can lead to maladaptive behaviors. Major factors involved in mood 

disorders such as MDD have been shown to modify 2-AG signaling drug modification as a 

potential new therapeutic target in the treatment of MDD. Particular emphasis is placed on 

the pharmacological increase of 2-AG levels by monoacyl glycerol lipase (MAGL) inhibitors 

and modulators of peripheral cannabinoids (CB2) receptors [11]. 
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Some researchers believe that genetic vulnerability and stress are key factors in causing the 

disease. Hypothalamic-pituitary-adrenal (HPA) axis disorder reduces hippocampal volume 

and frontal cortex (PFC) activity in depressed patients and disrupts homeostasis in the 

depressed neural circuit. Brain-derived antidepressants are also said to increase brain-derived 

neurotrophins [12]. 

Research shows that nitric oxide (NO) and endocannabinoid signaling in the brain are 

synthesized and released by postsynaptic neurons and may act as a retrograde messenger in 

the presynaptic terminal and modulate neurotransmitter release. It also supports the 

involvement of these unusual neurotransmitters in the neurobiology of depression and its 

antidepressant effects [13]. 

Environmental stressors modulate subsequent vulnerability to depression. In particular, early 

adversity appears to increase responsiveness to stress through several possible mechanisms, 

both biological and psychological. This increase in reactivity leads to an increase in the 

biological mechanisms of the stress response, especially the HPA axis. The regulators of this 

system, especially signal transduction pathways including PKA and PKC, may be important 

in regulating key genes in this system, including the GR, BDNF, and trk-b genes. This system 

is potentially vulnerable to ROS and therefore indirectly to the effects of cytokines. Finally, 

some of these effects may be controlled by chemical modification of DNA, in particular, 

methylation of promoters or other gene regions. This modification is the mechanism by 

which long-term biological changes can be caused by environmental stressors. The brain is 

hemostatic and changes in different parts of the system may cause dysregulation and thus 

vulnerability to stress. Therefore, the person may be vulnerable to depression, which may be 

the last common "path" for this family of conditions. However, people may pay considerable 

attention to the source of the problem. For example, functional variants in a set of genes may 

predispose some people to depression. Others may have an epigenetic effect. And yet there 

may be different causes in others [14]. 

Psychosocial factors play an important role in the cause of unipolar depression. Although the 

evidence is limited, several biological neural mechanisms have been suggested that link 

psychosocial factors to depression. Evidence points to increased activity in the hypothalamic-

pituitary-adrenal axis, epigenetic changes in key genes, and inflammatory processes. Other 

mechanisms studied include structural changes in the limbic system, prefrontal cortex, 

cingulate cortex, and hippocampus, and the role of other molecules such as cholecystokinin, 

tachykinin, spinophylline, synaptophysin, and myelin-based protein. It is said that there is an 

overlap between these mechanisms [15]. MDD is a severe illness that imposes a great deal of 

social and economic burden on the world. Numerous rodent models have been developed to 

investigate the pathophysiology of MDD. One of the best and most widely used models is the 

Mild Chronic Stress Model (CMS), developed more than 30 years ago by Paul Wheeler. 

More than 2000 published studies use this model, mainly to evaluate new compounds with 

potential antidepressant effect. Most of these studies examined the behavioral consequences 

of stress and concomitant drug intervention [16]. 

The neurobiological basis of major depressive disorder is only partially understood. The 

proposed hypotheses suggest irregularities in monoaminergic pathways and other 

neurotransmitters, impaired stress response, inadequate neural and neurotrophic processes 

causing incompatible neural plasticity, and inadequate inflammatory and metabolic 

responses. Proteomic approaches can make a useful contribution to the study of MDD 

molecular neurobiology due to their open nature. Studies in the brain regions of MDD 
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patients treated with antidepressants have shown that the affected proteins are mainly related 

to energy pathways, molecule transport, signaling, and synaptic transmission [17]. 

Anhedoni has long been recognized as one of the main features of major depression, which 

emphasizes a decrease in pleasure and positive emotions, and there is growing evidence that 

motivation is also significantly impaired in depressed people. The two biological neural 

mechanisms — increased inflammation and decreased synaptic flexibility — that may reduce 

motivation and enhance learning in depression reflect important dimensions of symptoms that 

are not separate from traditional Anhedonian definitions of behavior and pathophysiology 

[18]. Findings also show the role of impaired self-processing and conflicting emotions and 

social relationships among depressed adolescents [19]. Numerous studies have examined the 

effect of ketamine on the rapid reduction of depression and suicidal ideation as well as acute 

and long-term neurological biological changes induced by ketamine. Awakening, sleep, and 

circadian rhythms are closely related [20].  

Immune regulation disorders, especially inflammatory processes, are associated with 

symptoms of MDD. In particular, elevated levels of circulating proinflammatory cytokines 

and concomitant activation of microglia residing in the brain can lead to depressive 

behavioral symptoms. Repeated exposure to psychological stress has a profound effect on 

environmental immune responses and disrupts the function of brain microglia, which may 

contribute to the underlying biological neurological changes underlying MDD. Examination 

of immune neuronal mechanisms that affect neural activity as well as synaptic plasticity 

found that interventions targeting immune-related cellular and molecular pathways may help 

a subset of MDD patients with impaired immune regulation [21]. 

Since the development of the first treatments, monoamine oxidase inhibitors (MAOIs) have 

advanced greatly. Many drugs are currently available to combat depression, such as tricyclic 

antidepressants (TCAs), serotonin reuptake inhibitors (SSRIs), and norepinephrine serotonin 

reuptake inhibitors (SNRIs) [22]. It has also been suggested that antidepressants, such as 

serotonin reuptake inhibitors (SSRIs), may relieve depressive symptoms but leave residual 

symptoms. The mechanism of action of SSRIs is to increase serotonin (5-HT) activity, but 

reduces the activity of norepinephrine and dopamine [23]. These all together show that 

neurotransmitters including serotonin, dopamine and norepinephrine play a significant role in 

depression development in patients.  

In an article published on the Nature Today Website, Dias et al. reported that blocking β-

catenin leads to depressive behavior in mice that experienced a dose of stress that is not 

normally the case. Decreased β-catenin protein levels have been observed in the hippocampus 

and prefrontal cortex of depressed subjects. These experiments point to the pivotal role of β-

catenin in stress [24], which in turn, plays a significant role in depression occurrence. 

Another study has shown that a combination of behavioral, molecular, and 

electrophysiological techniques suggests that certain aspects of depression caused by 

neuroplastic changes are caused by incompatible stress in specific neural circuits. They also 

show that understanding the mechanisms of resilience to stress offers a new dimension to the 

development of new therapies for depression [25]. The rapid accumulation of biological 

neuropsychological knowledge has been shown to cause fundamental changes in how 

depressive symptoms are conceptualized and has important implications for the treatment and 

even prevention of depressive symptoms in patients [26]. Recently, several promising 

hypotheses have been developed about depression and antidepressants. These hypotheses are 

mainly based on abnormalities in the regulation of the hypothalamic-pituitary-adrenal and 

hippocampal axes, and include corticotropin-releasing factor, glucocorticoids, and brain-



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

90  

 

derived neurotrophic factor. Recent work has looked beyond the hippocampus to other areas 

of the brain that may be involved. For example, the nucleus accumbens, amygdala, and some 

hypothalamic nuclei are important in regulating motivation, eating, sleeping, energy levels, 

circadian rhythms, and response to rewarding and unpleasant stimuli, all of which are 

abnormal in depressed patients.  The neurological understanding of depression also requires 

the identification of genes that make individuals vulnerable or resistant to the syndrome. 

These advances fundamentally improve the treatment and prevention of depression [27]. 

Studies have shown that depression is a complex syndrome that involves anatomical and 

functional changes that originate in brain development. In people at genetic risk for 

depression, primary stressors can mediate not only genetic risk but also gene expression. 

There is evidence that endocrine interference and immunity have a significant effect on 

monoamine function, and the altered monoamine signaling seen in depressive syndrome has a 

neuro-endocrine-immunological origin early in the development [28]. 

 

Conclusion 
Depression is a complex mood disorder in which some brain nuclei including the nucleus 

accumbens, amygdala, and some hypothalamic nuclei are impaired. In addition, 

neurotransmitters such as serotonin, dopamine and norepinephrine play a significant role in 

depression. β-catenin protein in the hippocampus and prefrontal cortex was reported to 

decrease in depressed subjects. Immune system and genetic predisposition also are important 

factors in inducing depression. 
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Abstract 
Background and Aim: Neonatal fibroblast cells are widely used in clinical cell therapy for 

treatment of tissue impairments including skin wounds. Fibroblast cells loaded on gelatin 

hydrogels are also used for wound dressing. The main aim of this study was to determine the 

cytotoxic effects of gelatin hydrogel on neonatal fibroblast cells in vitro.  

Methods: This study was performed at the Skin and Stem Cell Research Center, Tehran 

University of Medical Sciences, Tehran, Iran during 2019. After receiving approval from the 

ethics committee and obtaining informed consent from participants, foreskin samples of 

infants (1 to 5 months old) were prepared. Dermal fibroblast cells were isolated by enzymatic 

method. Gelatin hydrogels with concentrations of 7% and 10% were prepared. Cells were 

seeded into gelatin hydrogel samples and the cytotoxic effects of the hydrogel on fibroblast 

cells was measured using MTT assay method. The data were analyzed using ANOVA. 

Results: Neonatal fibroblast cells viability significantly increased when seeded into gelatin 

hydrogel compared to fibroblast cells.  

Conclusion: Using fibroblast cells seeded into gelatin hydrogel is a promising method for 

wound dressing since the cell viability is significantly increased by gelatin hydrogel.  

Keywords: Neonatal fibroblast, Gelatin hydrogel, Cell viability. 

 

Introduction 
Fibroblasts are the main cells in the middle part of the skin that produce collagen and 

extracellular matrix. Fibroblasts are the most abundant connective tissue cells in the human 

body that are isolated from various sources, especially the foreskin of the baby and used in 

tissue engineering. These cells also play a key role in epidermal proliferation and 

differentiation and cellular matrix formation through secretion of different growth factors and 

cytokines [1]. Basic fibroblast growth factor (bFGF) plays a crucial role in various biological 

processes, including cell growth, survival, migration, and differentiation [2]. Fibroblasts 

make collagen, glycosaminoclycans, reticular and elastic fibers, and glycoproteins in the 

extracellular matrix [3].  

A hydrogel is a network of hydrophilic polymer chains sometimes found as a colloidal gel in 

which water is the diffuser phase. Hydrogels are natural or synthetic polymer networks with 

high absorption power and have the ability to absorb body fluids in the biological 

environment [4]. Gelatin hydrogels are a three-dimensional cross-linked polymer network 

that can absorb a lot of water or biofluids even under pressure. This hydrogel is used in 
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various applications in the medical field such as tissue engineering, release of therapeutic 

agents, contact lenses and skin wound healing due to its structure similar to extracellular 

matrix [5]. The use of hydrogels gives the cells enough space to multiply and grow, leaving 

the cells stable to attach to the target tissue. However, the type of hydrogel used and their 

biological properties as well as how the cells are loaded on the hydrogel scaffolds can play an 

important role in preventing complications in the target tissues [6]. The main aim of this 

study was to determine the cytotoxic effects of gelatin hydrogel on neonatal fibroblast cells in 

vitro. 

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Centre, Tehran University of 

Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 

committee and obtaining informed consent from participants, foreskin samples of infants (1 

to 5 months old) were prepared by a paediatrician during the circumcision and transferred to 

the laboratory. Skin tissue was washed using 70% alcohol. The fragmented tissue samples 

were transferred to a Falcon tube and placed overnight in Dispase (0.1%) overnight at 4 ° 

(refrigerator). The dermal tissue was separated from the epidermis and crushed with a 

surgical blade.  Collagenase (0.1 mg / ml) was added to and incubated for 2 hours. The 

enzyme activity was neutralized by culture medium containing 10% serum. The sample was 

centrifuged (1200 rpm, 5 min). The cell pellet was added to high glucose DMEM medium 

containing 10% serum and transferred to flask for cell culture.  

Gelatin hydrogel was prepared by physical crosslinking in water with concentration of 7 and 

10% w/v and below 30 ~ 35°C. During the process, gelatin molecules aggregate and undergo 

a conformational change from a random coil to a triple helix. Cells were seeded in gelatin 

hydrogel and MTT assay was used to measure the cell viability.  

 

Results 
The viability of fibroblast cells significantly increased when seeded into gelatin hydrogel 7% 

and 10% (P<0.001) (figure 1). 

 
Fig 4. Fibroblast cells viability when seeded into 7% and 10% gelatin hydrogel compared with fibroblast cells. 
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Discussion 
Our findings show that gelatin hydrogel increases fibroblast cells seeded into hydrogel 

making the gelatin hydrogel a best scaffold for wound dressing purpose. In line with our 

findings, it has been shown that porous gelatin hydrogel provides a proper bed for cell 

placement [7]. Hydrogels possess three-dimensional hydrophilic polymer networks, which 

can swell in water and become much larger than their initial weight without dissolution. 

Hydrogels play an important role in bio-medical fields, such as tissue engineering, 

regenerative medicine, drug delivery and so forth. In addition, hydrogels are highly similar to 

the natural extracellular matrix [8], which can offer mimetic conditions for in vitro cell 

culture. With the development of material science, hydrogel-based scaffolds for cell culture 

have great potential in the field of tissue engineering [9]. It has also been shown that the 

human mesenchymal stem cells encapsulated in crosslinked gelatin hydrogel exhibited high 

(>90%) viability post encapsulation, however metabolic activity over one week was 

influenced by the intensity of light used during crosslinking [8]. The data also suggest that 

injectable gelatin hydrogel can be used for regulating stem cell behaviors in 3D culture, 

delivering cells for wound healing and other tissue regeneration applications [10]. Gelatin 

may serve as a promising biomaterial due to its excellent biocompatibility, biodegradability, 

and non-immuno/antigenicity. However, the dissolution of gelatin at body temperature and 

quick enzymatic degradation in vivo have limited its use thus far [11]. The results of in-vitro 

cytotoxicity tests using mouse embryonic 3T3 fibroblast cells indicated, an improved cell 

viability for gelatin gels conjugated/modified with poly (2-ethyl-2-oxazoline) (gp) and 

glyoxylic acid (gg) gels [12]. Gelatin hydrogels have been reported to increase cell 

attachment an cell viability upon cryopreservation of SaOS-2 cells [13]. Hydrogels, including 

gelatin hydrogel, can offer several advantages as cell delivery vehicles, including cell 

stabilization and the provision of tissue-like environments with specific cellular signals; 

however, the administration of bulk hydrogels is still not appropriate to obtain safe and 

effective outcomes [14].  

 

Conclusion 
Using fibroblast cells seeded into gelatin hydrogel is a promising method for wound dressing 

since the cell viability is significantly increased by gelatin hydrogel. 
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Abstract 

Background and aim: Peripheral neuropathy is nerve damage caused by chronically high 

blood sugar and diabetes. Pain in feet, legs or in hands is one of the complications of diabetic 

neuropathy. Previous studies have shown hypoglycemic effect of Rosa canina L. (RC) fruit 

extract in diabetic rats. Since hyperglycemia plays an important role in diabetic neuropathy, 

RC extract may reduce neuropathic pain. 

The aim of this study was to investigate the effect of RC fruit ethanolic extract on the 

streptozotocin (STZ)-induced model of diabetic neuropathy hyperalgesia in male rats. 

Materials and Methods: In this experimental study, male wistar rats (250-300 gr) were 

divided into diabetic and non-diabetic groups. Diabetes was induced by STZ (50 mg/kg/i.p.). 

Both non-diabetic and diabetic groups were subdivided into 3 groups:  control (received 

normal saline), RC fruit extract groups (250 and 500 mg/kg), diabetic control (received 

normal saline), diabetic groups which received RC extract (250 and 500 mg/kg) and positive 

control diabetic group (received sodium salicylate). The rats were intraperitoneally injected 

the extract every other day for 30 days. For confirmation and evaluation of neuropathy, 

formalin test was used. Data were analyzed by one-way ANOVA and Tukey's post hoc test. 

P<0.05 was considered as significant difference. 

Results: Increased nociceptive response of diabetic rats in formalin test confirmed the 

development of neuropathy. Administration of both doses of RC extract reduced pain in acute 

(P<0.001) and chronic (P<0.001) phases of formalin test in the diabetic rats. 

Conclusion: The present study findings showed that administration of RC fruit ethanolic 

extract improves nociceptive pain in diabetic neuropathy, probably mediated by reducing 

blood glucose level. 

Key words: Neuropathy, Diabetes Mellitus, Rosa Canina Fruit Extract, Formalin test, Rat. 

 

Introduction 
Diabetes mellitus (DM) is a metabolic disorder characterized by elevated serum glucose and 

impaired secretion and/or activity of insulin as its primary causative mechanisms as well as, 

various downstream pathophysiologic pathways like glycation, increased oxidative stress and 

inflammation [1, 2]. The number of diabetic patients was estimated 415 million in 2015 and it 

will reach 642 million by 2040 [3]. Painful diabetic neuropathy (PDN) is a microvascular 
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complication of diabetic patients which can be manifested as hyperalgesia and allodynia by 

increasing the activity of nerve fibers [4]. Like other chronic pain conditions, PDN is 

associated with substantial declines in quality-of-life including sleep, recreational activities, 

normal mobility, general activity, social activities, and mood and may account for up to 27% 

of diabetes costs [5,6].  

PDN continues to represent therapeutic challenges; its pathophysiology has not yet been fully 

understood and its pain relief is still unsatisfactory. Various pharmacological and non-

pharmacological interventions have been used to control PDN. Two main strategies to 

manage the diabetic neuropathy are control of blood glucose level and the treatment of 

neuropathy symptoms. The pharmacological treatments, with exception to those targeted to 

glycaemic control, including tricyclic antidepressants, selective serotonin and noradrenaline 

reuptake inhibitors, anticoagulants and opioid analgesics are symptomatic treatments, not 

focused on the pathophysiological mechanisms and still unsatisfactory and limited by side 

effects and the development of tolerance [7,8,9]. Since, PDN is still remains a great challenge 

for physicians, it is crucial to continue investigations towards influential treatments with 

more effective compounds and the least adverse effects [8]. Traditional medicinal 

formulations from plants and their active phytoconstituents are used globally as a therapy for 

diabetes and its complications. Several traditional medicines as well as herbs are well-known 

to prevent, treatment and delay the development of related complications of diabetes [10,11]. 

Experimental evidences suggest that Rosa canina L. (RC) has hypoglycemic, anti-oxidant, 

anti-inflammatory, analgesic and immune system modulatory properties [12,13,14]. As far as 

we know, there is no study on RC extract on diabetic neuropathy. The present study aimed to 

assess the effect of RC fruit extract on diabetic neuropathy-induced hyperalgesia in male rats. 

 

Materials and Methods 
Preparation of RC hipe extract 

The ripe fruits of RC were harvested from the height of 58 meters above sea level of Guilan 

province, Iran (Herbarium code: 5243 from the Department of Botany, Faculty of 

Agriculture, Azad University of Karaj). The fruits were dried at 24-26°C under natural 

conditions for 7 days and then powdered. The fruit powder was soaked in hydroalcoholic 

solution and extracted by Soxhlet method. The extract was dried by the oven apparatus at 40 

to 50°C for 3 days and then used. 

Experimental animals 
 In this study, male Wistar rats (250-300 gr) with blood glucose lower than 200 mg/dL were 

used. The blood specimens were taken from lateral tail vein. Four rats were placed in each 

cage under standard conditions with a temperature of 22 ± 2°C, and reverse light-dark cycle 

(12h/12h) with food and water available ad libitum. Before beginning the experiments, the 

animals were allowed to adapt to the laboratory environment for three days at least 15 

minutes each day. On the test day, all rats were transferred to the laboratory at least 1hour 

before the experiment to adapt the environmental conditions. The ethics for use and care of 

experimental animals were followed strictly.  

Experimental Design 

For diabetes induction, a single dose of streptozotocin (STZ) (Sigma, USA) 50 mg/kg was 

injected intraperitoneally. The blood glucose was measured three days after STZ injection 

and the rats with blood glucose above 250 mg/dl were considered diabetic.  

Fifty-six rats were divided into 7 groups (8 in each) as follows: 1) C: (non-diabetic control: 

received normal saline), 2) R250: (non-diabetic rats: received 250 mg/kg/i.p. RC fruit 
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extract), 3) R500: (non-diabetic rats: received 500 mg/kg mg/kg/i.p. RC fruit extract), 4) D: 

(diabetic control: received normal saline), 5) DR250: (Diabetic rats: received 250 mg/kg/i.p. 

RC fruit extract) and 6) DR500: (diabetic rats: received 500 mg/kg mg/kg/i.p. RC fruit 

extract). 7) DSS: (positive control diabetic group: received sodium salicylate). After 2 weeks, 

extract administration was initiated every other day for 30 days. The day after the last 

injection, formalin test was performed. DSS group received Sodium Salicylate (200 

mg/kg/i.p.) (Sigma, Germany), one hour before the pain assessment. All tests were performed 

during 9:00 and 15:00. During our experimental period, a total of 10 rats (3 in group D, 3 in 

group DR500 and 4 in group DSS) died and were excluded from the study. 

Formalin test 

The rat was placed in a plexiglass chamber (35 × 35 × 35 cm). There was a mirror underneath 

the chamber with a 45° angle to fully determine the position of the foot of the rats. After 15 

min adaptation period, 50 μl of 2.5% formalin solution was injected subcutaneously (s.c) in 

the plantar surface of the right hind paw of the animals. Nociception was evaluated by 

measuring the duration of licking and biting of the injected foot in the first 5 minutes 

(neurological or acute pain) and 15-30 minutes (inflammatory or chronic phase) [15]. 

Statistical analysis 

The data normality was evaluated by the Shapiro test. The statistical significance of 

differences between groups was assessed with one-way ANOVA with Tukey post-test. If the 

data distribution was not normal, kruskal - wallis test was used. All data were analyzed using 

SPSS software version 22. P<0.05 was considered significant. Data were expressed as      

mean ±SEM. 

 

Results 
Anti-hyperalgesic effect of RC hipe extract in formalin test  
The results of acute and chronic phases of formalin test have been shown in figures 1 and 2. 

The intraplantar formalin injection produced a response in two discrete stages in all groups. 

The nociceptive threshold in both acute and chronic phases of formalin test showed a 

significant decrease in diabetic control rats compared to non-diabetic control (P<0.001 and 

P<0.05, respectively). Treatment of diabetic rats with both doses of RC hipe extract (250, 500 

mg/kg/i.p.) produced a significant decrease in the time of liking and biting extract received 

groups in both acute (Fig. 1) and chronic (Fig. 2) phases of formalin test compared to non-

treated groups (P<0.001 and P<0.001, respectively). only chronic phase of formalin test was 

affected by sodium salicylate (P<0.001).  
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Figure 1. The effect of RC hipe extract administration on diabetic neuropathy-induced hyperalgesia in the first phase 

of formalin test. Licking and biting times compared between groups. All data were presented as the mean ± SEM. 
* P<0.001 compared to Group C, # P<0.001 compared to group D. C: Non-diabetic control: received normal saline, 

R250: Non-diabetic rats: received 250 mg/kg/i.p. RC extract, R500: Non-diabetic rats: received 500 mg/kg mg/kg/i.p. 

RC extract, D: Diabetic control: Received normal saline, DR250: Diabetic rats: Received 250 mg/kg/i.p. RC extract, 

DR500: Diabetic rats: Received 500 mg/kg /i.p. RC extract, DSS: Positive control diabetic group: Received sodium 

salicylate. 

 

Figure 2. The effect of RC hipe extract administration on diabetic neuropathy-induced hyperalgesia in the second 

phase of formalin test. Licking and biting times compared between groups. All data were presented as the             

mean ± SEM. * P<0.05, ** P<0.001 compared to group C, # P<0.001 compared to group D. C: Non-diabetic control: 

received normal saline, R250: Non-diabetic rats: received 250 mg/kg/i.p. RC extract, R500: Non-diabetic rats: 

received 500 mg/kg mg/kg/i.p. RC extract, D: Diabetic control: Received normal saline, DR250: Diabetic rats: 

Received 250 mg/kg/i.p. RC extract, DR500: Diabetic rats: Received 500 mg/kg mg/kg/i.p. RC extract, DSS: Positive 

control diabetic group: Received sodium salicylate. 
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Discusion  

The results of this study revealed that STZ reduced nociceptive threshold in diabetic rats and 

chronic administration of RC fruit extract (250 and 500 mg/kg) to diabetic rats could improve 

neuropathic hyperalgesia which was evaluated by formalin test. STZ-induced diabetic 

neuropathy is an accepted animal model of diabetic neuropathy and provides reproducible 

and reversible diabetes [16]. There are some reports regarding the reducing effect of RC fruit 

extract on blood glucose of diabetic rats [17]. Also, researchers found that the effect of RC 

fruit is similar to glibenclamide, a standard blood glucose lowering drug. It has been 

suggested that RC can be used as a synergist with glucose lowering drugs [18]. On the basis 

of previous studies, RC fruit extract reduces blood glucose by different mechanisms like 

increased insulin secretion [17] and inhibition of alpha-glucosidase and alpha amylase 

enzymes [19,20]. Moreover, RC fruit contains various bioactive substances including vitamin 

C, flavonoids (quercetin, rutin and kaempferol), ursolic acid, betulinic acid, oleanolic acid, 

lycopene, linoleic acid, alpha linolenic acid and lutein [21], most of them have anti-diabetic 

effects [22,23]. Obtained data from the formalin test, revealed hyperalgesia in diabetic rats. 

Administration of RC extract (250 and 500 mg/kg/i.p.) showed a clear analgesic effect and 

alleviated both the neuropathic and inflammatory pain in formalin test, while sodium 

salicylate resulted in antinociception only in the second phase. Previous studies showed that 

behavioral signs of neuropathy began 4 weeks after STZ injection or by four weeks from the 

onset of diabetes [24]. In the present study licking and biting time altered after 7 weeks. The 

formalin test is a biphasic test in which the first phase is modulated by spinal cord and central 

nervous system but the second phase occurs despite minimal input to the spinal cord and is an 

inflammatory phase mediated by prostaglandins, bradykinin, histamine, sympathomimetic 

amines, TNF-α, and interleukins [25,26]. Several studies have confirmed the analgesic effect 

of RC extract. It has shown that the analgesic effect of RC fruit powder is higher than first-

line clinical analgesic drugs such as acetaminophen and paracetamol [27]. One-year use of 

RC fruit powder caused significant relief in low back pain [28]. RC fruit hydroalcoholic 

extract has a strong inhibitory effect on the second phase of the hind paw edema in 

carrageenan-induced mice, and its anti-inflammatory potency is similar to indomethacin [29]. 

Antinociceptive effect of many components of RC extract have been revealed. Flavonoids 

such as rutin and quercetin exert analgesic effect in the first phase of the formalin test 

[30,31,32]. Flavonoids can cross the blood-brain-barrier and control the pain centrally in 

various ways, including effect on GABAA, opioids and alpha-adrenergic receptors, and 

inhibition of inflammatory enzymes in the brain [30]. Also, they reduce inflammation and 

oxidative stress in peripheral nerves and decrease hyperalgesia in diabetic rats by reducing 

the activity of the complement system and the inflammatory factors such as TNF-α, IL-1β, 

NF-κB and IL6 [31,33]. It has been reported that the antioxidant capacity of flavonoids even 

exceeds vitamin E and C [34]. In addition, there is a significant correlation between total 

phenol content of RC fruits and its inhibitory effect on H2O2 [35]. Moreover, many other 

components of RC extract including triterpene acids (oleanolic acid, ursolic acid and 

betulinic acid), linoleic and α-linolenic acids, inhibit the activity of NF-kB, Cox2 and 

lipoxygenase [14,29].  

 

Conclusion 
Although the mechanism of diabetic neuropathy is complicated, it is believed that 

hyperglycemia is the main reason of neuronal damage [36]. Therefore, it seems that in the 

present study anti-nociceptive effect of RC fruit extract may mainly be due to its 
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hypoglycemic, anti-oxidant and anti-inflammatory effects. The obtained results suggest a 

central and/or peripheral mechanism for its protective effect.   
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Abstract 

The nervous system, or the nervous system, monitors the activity of the muscles in the body 

of the beast and monitors the various organs of the body, creating and stopping the inputs of 

various senses. The task of controlling the actions of the body lies with the two nervous 

systems and internal glands, including the nervous system, consisting of neural cells and 

auxiliary cells. Therefore, we need new therapeutic approaches, including medical 

rehabilitation medicine for the treatment of these diseases. In this article, recent advances and 

research into the treatment of these diseases through cell therapy will be discussed. We first 

collected data from cellular therapies through animal information models to improve neural 

damage. In the following, findings regarding the pathway, timing, and dose of cell 

transplantation was collected, favorable stem cell selection, and therapeutic power markers 

for these types of cells that affect their safety. These factors are key issues for confirming the 

use of cell therapy in a clinical trial. 

Keywords: Stem Cells, Scaffolds, Nerve Cells. 

 

Introduction 
Stem cells that are isolated from mammalian cells are highly regarded by medical scientists 

because of their high potential for division, differentiation into specialized cells in the body, 

and their ability to repair damaged tissues in the body. By isolating embryonic stem cells, 

umbilical cord stem cells, and adult stem cells from the human body and culturing them in 

the laboratory, they have succeeded in producing some specialized body tissues that can save 

many patients from death. Also, by using the umbilical cord stem cells of a child, all his 
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diseases in adulthood, 50% of the diseases of his parents and 25% of the diseases of his 

siblings can be cured. They are living beings that we will surely see in the years to come. In 

1960, researchers discovered that bone marrow produces at least two types of stem cells: 

hematopoietic cells, which make blood cells in the body, and stromal cells, which can make 

cartilage, bone, fat, and connective tissue fibrosis. Build in the body [1]. In 1990, scientists 

discovered that the adult brain contained stem cells that had the ability to become the main 

cells of the brain, including astrocytes, oligodendrocytes (Non-Neural cells), and neurons 

(Neural cells) [2]. 

Nerve cells or neurons All neurons except neuroglia are called nerve tissue cells; But 

sometimes neurons are just excitable cells, which is one of the types of cells that are called. 

The neural apparatus is made up of a large number of neurons. There are two groups of cells 

that are structurally completely heterogeneous. These two groups of cells are: Motivational 

cells (neurons) that are responsible for transmitting messages. Named unmotivated cells 

(neuroglobulins: astrocytes, microglia, and oligodendrocytes) and Schwann cells [3]. 

Function of a nerve cell 

When neurons are stimulated by a stimulus, this message is transmitted by dendrites, which 

branch off. The soma response cores are received. This message is given by the dendrites to 

the cell body or to the axons. This response is in the form of an electrical pulse generated by 

sodium and potassium channels (sodium pump). This pulse reaches the end of the axon [4]. 

Release of neurotransmitters 

Nerve impulse releases the neurotransmitter from the presynaptic neuron into the synaptic 

cleft. When the action potential reaches the end of the presynaptic neuronal axon, vesicles 

containing the neurotransmitter attach to the plasma membrane of the cell and fuse with it. As 

a result, neurotransmitters are released into the synaptic cleft space. When these molecules 

are released into the synaptic cleft and reach the postsynaptic cell, they change the 

permeability of the cell membrane to ions. Some messengers bind to specific protein 

receptors on the surface of the postsynaptic cell. In some cells, ion channels open when 

neurotransmitters attach to these protein receptors. In fact, these receptors are ions 

themselves. These ducts are called molecule-sensitive ducts. Whether these ducts are open or 

closed depends on the connection of a particular molecule (for example, a neurotransmitter). 

The neurotransmitter stimulates or inhibits postsynaptic cell activity. For example, when a 

neurotransmitter opens the valve of molecule-sensitive ducts, ions are transported through the 

plasma membrane of the postsynaptic cell. This event causes the potential of the postsynaptic 

cell membrane to change depending on the ion charge entering or leaving the cell. If positive 

ions enter the postsynaptic neuron, the potential for action may be formed (stimulation). On 

the other hand, if positive ions leave the cell or negative ions enter it, action potential 

formation can be prevented (inhibition) [5]. 

Damage to the adult central nervous system is a devastating disease due to the inability of 

central neurons to repair neurons and dendritic connections accurately. The consequence of 

the injury is not only the disconnection of healthy neurons, but also a cascade of events that 

cause the neurons to break down and die. Unlike peripheral neurons in fish, amphibians, and 

mammals, the nerves of the adult human central system cannot be repaired after injury. 

Therefore, repairing neurons in this area requires a multi-step process as follows: First, the 

damaged neurons must be regenerated. The damaged axon must then extend its severed 

appendage into the primary neuronal target area. Once communicated, the axon requires 

myelination and synaptic activity with the target neurons. There are several ways to repair 

central nervous system neurons, which can be summarized as follows: 
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1- Cell transplantation 2- Sending neurotropic factor 3- Removing and removing axonal 

growth inhibitors 4- Manipulating signaling pathways 5- Using synthetic and binder 

substrates 6- Reducing the immune response [6]. 

As mentioned above, in most diseases and injuries of the central nervous system, neurons and 

glia are destroyed, so cell transplantation is a vital step in repairing lesions in this area. 

Several laboratory groups have reported successful transplantation of embryonic tissues into 

areas of damage to the nervous system. However, the use of this cellular resource on a larger 

scale has various ethical limitations and an immune response. Therefore, the need for a 

homogeneous cellular source with gene affinity and easy access is an important goal in this 

way [6]. 

In addition, brain damage due to brain trauma leads to immediate or delayed cell death, as 

well as the formation of glial cavities and scars (a cellular process involving damage to 

astrocytes after damage to the central nervous system [7]. One of the most important 

strategies is to provide protection for the nervous system to reduce inflammation and prevent 

secondary cell death and replace damaged neurons, provide appropriate factors, promote 

neuronal regeneration and growth to regenerate the structure of the primary nervous system 

[8]. Tissue engineering strategies actively pursue the latter. Similarly, for spinal cord injury, 

primary nerve damage triggers a series of cellular and biochemical responses that lead to 

more secondary damage. This secondary damage prevents nerve regeneration and causes 

more cell death. Early cell death creates a cavity at the site of injury and glial scars around the 

lesion. Therapeutic strategies for spinal cord repair include regrowth of damaged axons, 

promoting the growth of neurons or axons throughout the wound site, and guiding the 

increase in the length of neurons or axons and innervation of the axon to the appropriate 

target [9].  

The most severe damage to the peripheral nervous system is the complete severance of nerve 

fiber. After injury, the activity of proteases at the injury site increases and leads to the 

beginning of a series of destructive events at the end of the injury. The formation of new 

axons usually begins in the myelin-free region of the nodules. In humans, axon growth has 

been reported to be about 2 to 5 mm per day [10]. 

For large neurological defects, recovery is delayed. In these cases, autologous (self-derived) 

nerve tissue transplants are typically used [11]. But the disadvantage is the loss of function of 

the part of the tissue from which the connective tissue separates. Neural tissue engineering 

solutions may be a promising way to overcome these shortcomings [12]. 

Scaffolds engineered and loaded with a specific cell type may promote performance 

restoration. The surface and mass properties of a well-designed scaffold, similar to the 

environmental cues in the extracellular matrix, can provide the right signals for cell growth 

and differentiation, and ultimately tissue formation. Physicochemical properties of the 

surface, such as topography, surface charge, and adsorption / stabilization / release, affect 

cellular behavior. Electrospun nanofiber scaffolds have attracted a lot of attention because 

their architecture is similar to protein fibers in the extracellular environment [13]. 

Each specific fiber at the nanoscale has a larger surface area than its volume, which allows 

the scaffold to have a higher surface area in contact with the cell. The physical and biological 

properties of scaffolding depend on the materials used in electrospinning and the properties 

of that material such as surface wetting, mechanical properties and degradability. The 

properties of scaffolding can be changed by combining different biodegradable, non-

biodegradable, synthetic or natural polymers [14]. 
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Scaffolding techniques 

Although there are a number of techniques for making 3D polymer scaffolds with high 

surface space and porosity, most of these methods focus on macro and micro scale 

construction [15]. 

Recently, nanoscale scaffold control has received much attention for the construction of bio-

mimic scaffolds that emulate the extracellular matrix [16]. 

Three nanotechnology techniques for making nanofiber scaffolds are listed in Table 1 along 

with their advantages and disadvantages [17], [18]. 

Table 1. Techniques for making nanofiber scaffolds (17,18) 

Disadvantages Advantages Technology 

Limited amphiphilic materials, 

random and very short nanofibers 

Very fine nano fibers Self-assembly 

Complex process, random and 

very short nanofiber 

Synthetic Polymer Material Modified TIPS 

Large scale of 3D structure needs 

specific or modified set-up, such 

as braided/woven textile 

Compatible with both natural and 

synthetic polymeras, variant and 

controllable patterns with long and 

continuos nanofibers, simple and 

cost-effective, flexible for 

nanocomposite fabrication 

Electrospinning 

 

Electrospinning process 

Electrospinning is a popular technique for preparing tissue engineering scaffolds because it is 

relatively simple to produce nanoscale or sub-micron scale fiber scaffolds that are 

morphologically very similar to natural extracellular matrix. Due to the possibility of creating 

very thin diameters, electrospun fibrous matrices can have a high specific surface area; 

Which are able to effectively release biomolecules. In addition, the weak bond between the 

fibers is beneficial for tissue growth and cell migration. In 2003, the electrospinning 

technique was first used to produce bioactive scaffolds with gene release, and since then the 

popularity of this method has increased dramatically [19]. 

Polymer fibers with diameters between 10 and 100 micrometers are made by conventional 

methods that involve wet, dry, or molten spinning processes. But for our diameters between 

15 nm to 10 micrometers, electrospinning is a very useful method. Electrospinning is based 

on the use of electrostatic force to form a fiber structure. The fibers are often collected in 

intertwined structures with a high surface-to-volume ratio. Most of this intertwined set, in the 

form of interconnected cavities, et al. Explained that this method is with Racher polymers. 

Interest in this technique became popular after it became very popular. Hundreds of different 

compounds were then converted into thin fibers, both natural and synthesized (20). The 

electrospinning process consists of a high voltage source, a syringe pump, a syringe, a needle, 

and a collecting device [20] (Fig1). 



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

109  

 

 

Fig. 1: Schematic representation of the electrospinning process. A: Different components of a typical electrospinning. 

B: Collection methods for making parallel nanofiber scaffolds using drum and disk rotation. 

The solution containing the polymer is aligned in the syringe to which the needle is attached. 

A high voltage is used to remove the desired amount of polymer solution (controlled by a 

syringe pump). When a high voltage is injected into the polymer solution, the electrostatic 

force overcomes the surface tension of the polymer solution at the tip of the needle, forming a 

Taylor cone, which continues more as a liquid fountain. The charged liquid fountain is 

collected due to the difference in electrical potential between the polymer solution at the tip 

of the syringe and the base collector. The whipping motion of the polymer fountain between 

the needle and the collector plate allows the solvent to evaporate, resulting in the collection of 

a set of fibrous networks in the collector plate. Formed networks are random fibers whose 

thickness can vary at the nanoscale to micron scale depending on the parameters used in the 

production process. Parallel fiber networks (figure 2) can be obtained by changing the 

collection method. The most common methods of assembly are by high-speed spin discs 

(Figure 1, B), which allow the fibers to be collected along the direction of rotation. Thin 

tubes are made in this way and have been used in vascular repair studies. Products with high 

spin speeds increase fiber parallelism compared to lower spin speeds but may cause fiber 

discontinuities [20] (Fig2). 

                                             A                                                                                       B   

 

 

Fig. 2: Making parallel nanofiber scaffolds using drum and disk rotation 

  
Characteristics of extracellular nanoparticles 

The extracellular substrate is a self-aggregating nanofilament network composed of complex 

biomacromolecules that surround, support, and maintain cells in tissues. This matrix is 

composed of different types of biomolecules such as structural proteins of collagen and 

elastin and specialized proteins such as fibrillin, fibronectin and laminin that structurally help 

cells to connect, bind and contract to form tissue [21]. 
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This substrate also provides a surface for cells to connect and migrate. Proteoglycans and 

glucose aminoglycans such as chondroitin sulfate and heparin sulfate are other substances in 

the extracellular substrate that provide chemical messages to regulate cell growth, 

differentiation and metabolic activity [21]. The interstitial complex contains a large number 

of extracellular substrates, mostly in connective tissues such as bone, cartilage, ligament, and 

in connection with a diverse set of cells and proteins already mentioned. The basement 

membrane also supports a monolayer of endothelial, epithelial, and mesenchymal cells in 

many organs. The basement membrane acts as an active barrier to cell migration and 

penetration, as well as a storage for a variety of growth factors, and this role is played by the 

presence of an extracellular substrate. The extracellular matrix and the basement membrane 

consist of filaments made of proteins such as collagen, elastin, and fibronectin. These 

filaments are usually nanoscale in size and are much smaller than the micrometer size of 

cells. Collagen is the most important component in the extracellular matrix. This protein is 

the skeleton of the bed fibers and is present in at least 28 forms in the body. The most 

common form of collagen is a filamentous structure with proteins 300 nm long and 1.5 nm in 

diameter in the form of ternary spring-like chains. Each chain consists of 1,050 amino acids, 

which assume a right helical shape. Finally, the interaction of a ternary collagen helix results 

in the formation of filaments that are up to 50 nanometers in diameter. The filaments are 

packed in such a way that the spirals are close to each other about 67 nm apart and form a 

striped structure. Another important member of the extracellular matrix is fibronectin, which 

acts as an adhesive to attach cells to the matrix and consists of two similar peptide dimers 

with a length of 60-70 nm and a thickness of 2 to 3 nm. Fibronectin contains nanodomines 

with arginine-glycine-aspartic acid sequences  It selectively has a high tendency to bind to 

specific parts of collagen, fibrin and cell surface receptors. In addition, other proteins in the 

extracellular matrix are nanoscale and affect cell behavior at different levels [21]. 

 In normal tissues, the diameter of ECM structural proteins ranges from 50 to 500 nm. There 

are people producing nanofiber scaffolds for the purpose of producing ECM scaffolds or 

analogues with bio-mimicry that fit properly on this scale. With these advances, it is now 

very possible to build an engineered tissue environment (with bio-imitation) or scaffolding 

for many tissues. Since the beginning of tissue engineering, the field has been dominated by 

the general concept of cell composition, scaffolding (artificial extracellular matrix) and 

bioreactor technologies in the design and construction of new organs or tissues. This makes 

sense because every tissue or organ in our body is made up of parenchymal cells (functional 

cells) and mesenchymal cells (protective cells) that fit inside the extracellular matrix to form 

a microenvironment. These micro-environments collectively make up our organs and tissues. 

Because of the production and maintenance of organs and tissues, our body is a "bioreactor" 

that exposes cells and micro-ECM environments to biomechanical forces and biochemical 

signals [22]. 

The combination (ie, biomaterials of natural and synthetic materials) and the architecture of a 

woven engineering scaffold lead to cell-environment interactions that determine the fate of 

the structure. The ultimate goal is to enable the body (cellular components) to heal and repair 

itself by producing tissue engineering scaffolds that the body identifies as its own and then 

uses to regenerate functional tissues. In addition, for commercial or clinical success, 

scaffolding production must be simple and at the same time diverse to create a wide range of 

configurations to suit the size, shape, strength, and other subtleties of the organ or tissue [23], 

[24]. 
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We also need to look at how a single natural cell interacts with its surroundings. It is no 

longer acceptable to see the cell as an independent unit in a passive structural network. 

Rather, a dynamic, three-dimensional interaction is constantly "balanced" and influenced by 

external and internal stimuli. Therefore, each scaffold must be able to interact with cells in 

three dimensions, facilitating this connection. In normal tissues, the structural proteins of 

ECM (50-50 nm in diameter) are 1 to 2 dimensions smaller than the cell itself, allowing the 

cell to be in direct contact with many of the ECM fibers, thereby being in a three-dimensional 

position. This feature may be a key factor in determining the success or failure of a tissue 

engineering scaffold. In summary, the environmental conditions of a successful tissue 

engineering scaffold should be commensurate with such signals that can be exchanged 

between cells as well as between cells and the environment in order to restore tissue function 

(22). ECM has not only a structural role but also a functional role. This network creates a 

dynamic, three-dimensional microenvironment in which cells are preserved. Signals are 

exchanged between the cell nucleus  

and the ECM, which links both to cell adhesion, migration, growth, differentiation, 

programmed cell death, cytokine modulation, and growth factor activity, as well as 

intracellular signal activation [25]. Becomes In addition, the interactions between cell 

receptors and ECM molecules are critical for cell migration, proliferation, and tissue 

remodeling [26]. 

The effect of ECM on cellular activity is through the binding of specific factors to specific 

ECM molecules and the binding of ECM molecules to cell surface receptors known as 

integrins. The local release of growth factors or the separation of molecules is then affected 

(for binding, proliferation, and cell growth) [27]. 

As soluble elements begin to be produced inside the cells, the ECM is secreted from the cells, 

adjusted, and identified for each type of tissue and stage of formation. ECM consists of 

collagen, elastin, hyaluronic acid, proteoglycans, glucose aminoglycans, fibronectin, laminins 

and molecules such as growth factors, cytokines and enzymes and their inhibitors. It has been 

shown that collagen-cell interaction affects cell growth and differentiation, which depends on 

how well cells penetrate the tangled fibrous collagen of the ECM [28]. But issues with this 

method include factors related to aging, cell breakdown and calcium deficiency. Electrospin 

polymers in laboratories have advantages such as easy and fast acquisition, specific 

decomposition times, and mechanical strength. However, these synthetic polymers lack the 

ultrastructure to mimic ECM. Therefore, we also electrify natural polymers, natural ECM 

proteins, for tissue engineering applications. But even natural polymers have disadvantages, 

including immunogenicity, changes in mechanical properties, and decomposition [22, 29]. 

The effect of electrospin scaffold structure on stem cell differentiation: 

As we repeat the structural hierarchy of the ECM in a synthesized scaffold, we must consider 

the components of the ECM at different structural scales. The arrangement of micro and 

macro sizes is the biggest factor for the structural integrity, porosity and other physical 

properties of the matrix. Such structural organization may play an important role in the 

development of cellular responses by localized ECM compounds. It should be noted that 

most cell-cell and cell-scaffold communication occur through the presence and organization 

of nanoscale molecules. For example, the accumulation of receptors and the formation of a 

local adhesion set can be mentioned. Due to its ability to modify the structural parameters of 

electrospin fiber scaffolds, the effect of topographies on the control of stem cells cultured in 

or on these scaffolds can be studied in detail [30]. 
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The ability to adjust the fibers to achieve a network of parallel fibers is one of the unique 

features of electrospin scaffolds. Instead of using a fixed base retractor, the fibers can be 

placed on a constantly moving column or on the edge of a moving disk, preferably in the 

direction of the axis of rotation [31]. Studies have shown that cells cultured on such scaffolds 

adhere to the fibers and grow parallel to the longitudinal axis of the fibers [32]. 

Changing the diameter of the electrospun fiber, which makes a difference in the topographic 

size of the fibers, is another potential tool for applying spatial constraints to stem cells. It is 

well established that the diameter of electrospun fibers can be changed by changing the 

concentration of the spinning polymer solution, changing the flow rate of the solution, or 

adjusting the distance between the needle and the collector. Through stem cell interactions 

with fibers of different dimensions, their proliferation, migration, proliferation and 

differentiation may be significantly affected [33]. 

Yang et al. Evaluated the effect of fiber diameter on the morphology and neuronal 

proliferation of C17.2 juvenile mouse cerebellar stem cells [34]. 

Poly-lactic acid (PLLA) was electrospun by changing the concentration of its solution to 

micro and nanofiber scaffolds. They found that C17.2 cells cultured on nanofiber scaffolds 

increased neurofilament staining compared to microfiber scaffolds. In addition, parallel 

nanofiber scaffolds extend axons more than C17.2 compared to irregular nanofiber scaffolds. 

To facilitate accurate comparisons between the effects of microfiber and nanofibers on stem 

cells, it is necessary to control the uniformity of the diameter of the electrospun fibers. In a 

recent paper, Lin et al. Used a simple method to control fiber diameter and dimensionality in 

electrospinning [35]. They showed that adding a cationic dual-friend to the polymer solution 

helped reduce the surface tension of the solution, resulting in more stable yet thinner charged 

polymers, resulting in less settling and more uniform electrospin fibers. This technique was 

used by Christopherson et al to investigate the diameter of electrospun fibers in the 

differentiation of neuronal stem cells (NSCs) derived from the hippocampus of adult mice 

(36). Many synthetic polymers have surface properties that may result in poor adhesion and 

proliferation of neurons. Scaffolds are often exposed to chemical processes and extracellular 

matrix proteins to improve cell attachment and axon expansion [20]. 

Nisbet et al. Hydrolyzed electrified PLGA and PLLA scaffolds with different surface 

tensions. Scaffolds with less surface tension cause neurite-cortical neurons to expand, and 

scaffolds with a large fiber interval allow neurites to expand [37]. 

The addition of growth factors to the electrospun scaffold to regulate proliferation and 

differentiation has also been considered. However, to date, studies on neural applications 

have been limited. Recent studies suggest the stabilization of growth factors on fiber surfaces 

after fabrication in order to prevent the degradation of bioactive agents due to the use of hard 

solvents and high voltage used in the electrospinning process. In a recent study, the number 

of cortical nerve stem cells on a PCL scaffold with BDNF-stabilized factor increased 

compared to a PCL scaffold to which BDNF solution was added. Cells also differentiated 

into oligodendrocyte and neuronal phenotypes on stabilized BDNF-carrying scaffolds [38]. 

In another study, nerve growth factor (NGF) was stabilized on amine-functionalized 

copolymers [39]. 

An increase in the expression of neuronal markers of mesenchymal stem cells cultured on 

NGF-donated networks has been observed. Fiber orientation also increased the expression of 

neurons associated with neurons. Therefore, electrophoresis substrates modified with 

bioactive agents may be a promising approach to conduct neuronal differentiation [20]. 
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Use of scaffolding in nerve tissue engineering 

The complex nature of the central nervous system and systemic defects and the resulting 

growth inhibitory environment all act as barriers to nerve repair and recovery. Therefore, this 

has created a basis for research and study of nanotechnology researchers to solve these 

problems with artificial scaffolding. The results of the researchers' work in this section show 

that the scaffolds used for this purpose must have the following conditions [40]. 

1. Be biocompatible with host tissue without causing inflammatory or immune interactions. 

2. Reduce astrocytic interaction and scar formation. 

3. Provide a platform for axon adhesion, migration, proliferation, and growth within a three-

dimensional structure. 

4. Provide physical support for cells and axons (providing physical properties similar to the 

natural environment of cells) and their degradation rate can be adjusted without 

inflammation (induced by degradation products) [40]. 

The neural structure of the brain and spinal cord is much more complex than that of the 

peripheral nervous system. These systems are generally organized according to their role in 

transmitting and analyzing signals according to the body map. Cells of the central nervous 

system within microenvironments include the physical structures such as pores, bridges, and 

fibers that make up the ECM [41]. 

The cell-cell and cell-matrix interactions involved in the formation and function of these 

structures play maintenance and signaling roles in adult tissue based on a complex 

relationship between biophysical (such as synapse control and contact-mediated signaling) 

and biochemical factors. (Such as nutritional support and inflammatory protection) play. 

Neural tissue engineering scaffolds preserve three-dimensional biological signals that 

promote proliferation, growth, migration, and the ability to differentiate cells in the tissue 

repair process in the central nervous system and peripheral nervous system. Recently, 

nanostructured scaffolds with conventional biological applications have been used to provide 

an environment similar to in vivo research that improves cellular development and successful 

restorations [42]. 

Scaffolding techniques include electrospinning, self-assembly, and phase separation, which 

are themselves a fulcrum for achieving this goal, as they are capable of producing nanoscale 

polymer fibers (10-2000 nm). Heat-generated nanofiber scaffolds with diameters of several 

microns have created tubes that support cells. Cell orientation, the guided process of 

elongation, and cell migration are very limited, especially for fibers larger than 500 microns. 

There is also no noticeable induction of conduction effects on cultured adherent cells [43]. 

Most cells can actively sense the effects of scale, orientation, composition, and strength of 

physical compounds in their environment on micro-scales (cells and matrices) and nanoscale 

(macromolecular structures) [44]. One of the main reasons that has increased the use of 

electrospinning to produce nanofibers in nerve tissue engineering is the creation of nanofibers 

with a diameter of 10-1000 nm and also the control of parameters such as orientation and 

distance between fibers by this method. The porosity of electrospun scaffolds can be above 

70 to 90%, which can facilitate cell growth and migration, as well as the transport of nutrients 

(such as metabolites and oxygen) and signaling factors (such as growth factors and 

cytokinins) [45]. The high surface area to the volume of nanofiber scaffolds provides more 

binding sites for cell membrane receptors, which can properly regulate gene expression and 

enhance certain cellular processes. Although the mechanism of how these cells are detected 

and respond to nanostructures is not yet clear, different topographies of nanofiber scaffolds 
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have different cellular behaviors, including adhesion, migration [44], Orientation, influence 

and differentiation is showing [46]. 

In in vitro media, stem cells cultured on nanofiber scaffolds not only respond to 

differentiation factors in solution but also to structural factors around them. Nanofiber media 

often lead stem cells to differentiate into special classes [47]. When electrified 

polycaprolactone nanofibers with an average diameter of 250 nm are used, the differentiation 

of EB cells containing neural precursors leads to neural lines. About 60% of EB cells 

progress to differentiation when cultured on irregular or parallel nanofibers [45]. In 

nanofibers with regular filaments, compared to irregular nanofibers, fewer cells expressing 

GFAP (astrocytes) have been seen. The progenitor cells or stem cells follow a directional 

distinction depending on the morphology of the substrate. Most human embryonic stem cells 

cultured on polyurethane nanofiber scaffolds with a diameter of 360 80 360 nm tend to form 

and differentiate into neurons; While on two-dimensional flat surfaces, a high proportion of 

GAFP + cell types can be seen [48]. As mentioned earlier, fiber diameter can affect the 

differentiation of 40 central nervous system-derived neuronal stem cells [36]. 

In another study, it was shown that of the cells transplanted in cell therapy for spinal cord 

injuries in animal models using scaffold-free neural precursors, about 10% to neurons, 60% 

to oligodendrocytes, and 30% to cells. They are differentiated into astrocytes [49].  

Also, using the inherent structural properties of electrospun nanofibers as a permanent 

stimulus in the nerve repair process compared to the injection of suspensions will lead to 

better control of cell differentiation [50]. 

 

Discussion 
Research in the biology of adult stem cells, embryonic stem cells, and induced pluripotent 

stem cells, as well as cell therapy strategies for the treatment of diseases of the nervous 

system, has raised hopes that these cells may seek to cause damage or Diseases in humans 

can be used for therapeutic purposes. In animal models of neurological disease, stem cell 

transplants or their derivatives can improve function not only by directly replacing lost 

neurons and glial cells, but also by providing supportive growth factors. Despite many efforts 

to transfer these studies from the laboratory to the clinical phase, significant problems remain 

in several stages of this process. Recent advances in technology in obtaining stem cells and 

directing their differentiation into progenitor cells committed to a particular cell line have 

brought us closer to achieving therapeutic applications in this research. Several studies at the 

preclinical level have previously examined the behavior of transplanted cells in terms of cell 

proliferation, migration, differentiation, and survival, especially in the setting of complex 

pathological diseases. 

In this review article, we review the current state, advances, problems, and potential of stem 

cell technology. Our main focus is on guiding stem cell differentiation into different neurons 

such as dopamine-producing neurons, motor neurons, and oligodendroglia. It is based on 

microglia and astroglia as well as advances in cell therapy-based repair strategies for nerve 

tissue repair and the criteria for the success of therapeutic applications [51]. 

The differentiation of mesenchymal cells into neurons was demonstrated in vitro using 

chemical induction, which was confirmed by Xiang cultured in vitro by molecular and 

Western blotting method [52] .It should be noted that these cells spontaneously express some 

of the specific proteins of neurons, such as Nestin protein, tubulin III, and neurofilament 

protein specific for neurons. Therefore, these cells can be used to treat patients with spinal 
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cord injuries, but the question of how functionally active the obtained cells are or what side 

effects they may have after transplantation is still unclear [52[. 

The next point is that, since the transplantation of adult neurons into living organisms does 

not have the necessary efficiency to heal the lesions and these differentiated cells are not able 

to coordinate and repair, in central nervous system repair transplants, neural precursor cells 

are tried. Committed and at the same time immature cells are used. In fact, these precursors 

are directed towards the production of mature nerve cells with the aim of differentiating into 

the desired neurons and the need for treatment, and are able to differentiate into the desired 

cells in the living organism and repair their damaged area during puberty. Become part of the 

area. Human bone marrow-derived mesenchymal stem cells have the ability to transform into 

different types of cells, including fat, bone, and cartilage cells. In addition, these cells can be 

differentiated into cell types such as neurons. Various methods have been reported to 

differentiate these cells into neurons. Using a new method, we are trying to produce 

precursors in which the expression of neuronal markers is higher than studies. Bone marrow 

mesenchymal stem cells (hMSCs) show many of the characteristics of stem cells. In vitro, 

these cells are able to differentiate into different types of mesenchymal lineages, such as fat, 

cartilage, muscle, and non-mesenchymal cells, such as neurons. Various studies have been 

performed on the differentiation of these cells into neurons [53-55]. 

The first attempts to differentiate mesenchymal stem cells into neurons were made by 

woodbury. He did this using mercaptoethanol and DMSO on human mesenchymal stem cells 

and observed that although significant morphological changes occurred in these cells, this 

induction The method is not efficient because the resulting cells were functionally inactive 

[56]. However, this report made the first promise in the application of this type of stem cell in 

the treatment of spinal cord injuries. Using bFGF and forskolin growth factors and preparing 

a suitable substrate of lysine and concavalin A proteins and a combination of chemical 

inducers, Guillermo was able to differentiate rat rat mesenchymal stem cells (Rat) up to about 

60% into neurons. He described the molecular mechanism of this differentiation as the 

silencing of mesenchymal gene expression versus the onset of neuronal gene expression [57]. 

In differentiation studies, cell differentiation was completely spontaneous without the 

involvement of any other induction factor. The results of flow cytometry studies in the light 

phase showed that using this induction method, the expression of neuronal precursor markers 

such as Nestin increased significantly (from 4% to 90%) and in addition, the rate The 

expression of neuronal cell index proteins, which can be seen from the precursor stages, such 

as tubulin III, has also increased (41%). However, in addition to the mentioned proteins, the 

expression of glial cell index proteins such as GFAP has also increased. There is no 

significant difference in the expression of specific markers of neurons. This indicates that the 

increase in the expression of neuronal markers in cells is not random and has a logical 

process. Further studies are needed to identify the true identity of the induced cells and their 

capabilities. This is done by evaluating the electrophysiology of the cells, examining the 

properties of the membrane, determining the percentage of similarity to real neurons, or 

Western blotting and other molecular methods to evaluate the expression of specific proteins. 

Finally, by transplanting these cells into laboratory animals, they were modeled and their 

tracing after transplantation gave a good understanding of the effectiveness of this induction 

method and the use of the resulting cells in the treatment of spinal cord injuries [58]. 
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Conclusion 
Neural progenitor cells can be obtained from a variety of sources such as adult and 

embryonic brain tissue, embryonic stem cells, and induced pluripotent stem cells. Ancestor 

nerve cells have been widely used to treat neurodegenerative diseases, brain and spinal cord 

injuries through cell transplantation. According to the points mentioned from the types of 

scaffolds as well as recent advances in nanotechnology and tissue engineering, and in order to 

improve the differentiation of stem cells into nerve cells and the use of appropriate scaffolds 

and its use in medical centers to repair lesions Neurology requires the study of the 

degradability of scaffolds using neural-like cells in invivo and in vitro conditions. 
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Abstract 
Background and Aim: Umbilical cord has been reported to have a population of cells 

including mesenchymal stem cells (MSC). In the present study we evaluated the human 

umbilical cord derived mesenchymal stem cells potential to differentiate to osteocytes.  

Methods: The fetal human umbilical cord was utilized to generate mesenchymal stem cells. 

Upon in vitro culture, adherent cells with fibroblastic morphology were generated. Using 

specific culture media, we evaluated the differentiation of mesenchymal stem cells to 

osteocytes and adipocytes.   

Results: The prepared umbilical cord derived mesenchymal stem cells were successfully 

differentiated to osteocytes.  

Conclusion: Due to umbilical cord derived mesenchymal stem cells have potential to 

differentiate to osteocytes and adipocytes, their application in bone and adipose tissue repair 

is predictable. 

Keywords: Umbilical Cord, Mesenchymal Stem Cell, Differentiation, Osteocyte, Adipocyte. 

 

Introduction 
Recently the umbilical cord has been reported to be a rich source of different types of stem 

cells. Umbilical cord stem cells have the potential to give rise to other mature cells [1]. 

Umbilical cord is considered to be the most plentiful reservoir of cells and to have 

regenerative potential for many clinical applications [2]. Studies have shown that the 

umbilical cord mesenchymal stem cells can be easily obtained and expanded in vitro [3]. It 

has been also reported that the umbilical cord matrix is a promising source of mesenchymal 

stem cells [4]. Mesenchymal stem cells also are applied in a variety of ways for cellular 

therapy [5]. Mesenchymal stem cells are used for regeneration of damaged tissues and are 

able to self-renew with a high proliferative capacity [6]. Advances in our understanding of 

stem cells differentiation, have provided new insights for generation of clinically relevant 

populations for cell therapy [7]. This research was aimed to investigate the capability of 

umbilical cord derived mesenchymal stem cells to differentiate to adipocytes and osteocytes.  

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Center, Tehran University of 

Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 
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committee and obtaining informed consent from participants, 30 samples were obtained from 

women undergone caesarean section operation.  
The samples were transferred to the tissue culture department and PBS and antibiotic were 

added to the samples. After centrifugation (RPM1200, 5 minutes), and removing of 

supernatant, collagenase was added and the sample was incubated for 2 hours. The enzyme 

was then inactivated by adding culture media and supernatant was decanted to a media 

containing high glucose DMEM and serum (10%).    

Osteogenic differentiation 

Umbilical cord-derived mesenchymal cells were trypsinized and transferred into replicate 24-

well plates and incubated for 24 hr to adhere cells to plates. Cells were plated in an 

osteocytogenic differentiation medium containing L-DMEM, 10% FBS, 0.1 μM 

dexamethasone (Sigma-Aldrich), 200 μM L-ascorbic acid-2-phosphate (Sigma-Aldrich) and 

10 mM β-glycerol phosphate (Sigma-Aldrich) for 21 days and induction was confirmed by 

Alizarin Red S staining (26). Alizarin Red Stain positive cells (differentiated MSC) under 

microscope were stained bright orange-red. 

Adipogenic differentiation 

The cells were cultured in passage 2. When the cells reached 50-40% of confluency, they 

were cultured in culture medium for 15 days to differentiate to adipose tissue. After 15 days, 

formalin solution was poured on the cells and exposed to ambient temperature for one hour 

and then oil-red dye was added to cells. After 15 minutes, the cells were washed with PBS. 

Finally, cells were assessed using invert microscope. 

 

Results 
Human umbilical cord derived mesenchymal stem cells were observed under microscope 

(Figure 1). The ability of umbilical cord derived mesenchymal stem cells to differentiate into 

osteocytes was proven by the formation of a mineralized matrix in adipose-derived 

mesenchymal cells (Figure 2). 

 

 

 

 

 

 

 

 
Fig.2. Human umbilical cord derived mesenchymal stem cells  

 

 

 

 

 

 
Fig 2. Osteogenic differentiation 
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The ability of umbilical cord derived mesenchymal stem cells to differentiate into adipocyte 

was proven by the formation of yellow vacuoles in adipose-derived mesenchymal cells 

(Figure 3). 

 

 

Fig 2. Adipogenic differentiation. 

 

Discussion 
The development of methods for generating adipose and bone tissue is essential for 

successful adipose tissue engineering strategies. Stem cells offer an attractive cell source for 

adipose and bone tissue engineering applications [8]. We have shown that mesenchymal stem 

cells derived from umbilical cord is a promising source for generating adipose and bone 

tissue. It has been shown that the mesenchymal stem cells possess an extensive potential to 

proliferate and differentiate e.g. into osteoblasts, osteocytes, adipocytes and chondrocytes [9]. 

In line with our findings, it has been shown that placenta-derived adherent cells also can 

differentiate into either osteocytes or adipocytes in vitro [10]. The findings also indicate that 

the umbilical cord is an important source of mesenchymal stem cells that could be used in 

cell therapy protocols [11] as well as differentiation to variety of cell types. Different factors 

also have been reported to influence successful differentiation of mesenchymal stem cells to 

osteocytes and adipocyte [12]. It has been shown that the human adipose tissue-derived 

multipotent stem cells can also differentiate in vitro and in vivo into osteocyte-like cells [13]. 

Human mesenchymal stem cells from second-trimester amniotic  fluid  had  the ability  to  

differentiate  in  vitro into  adipocytes  and  osteocytes  under  specific culture conditions 

[14]. Due to their high plasticity and potential, mesenchymal stem cells possess the potential to 

differentiate into several different cell types [15]. 

 

Conclusion 
We have shown that human umbilical cord is one of the major sources of mesenchymal stem 

cells, which can be differentiate to osteocytes and adipocytes, according to which, their 

application in bone and adipose tissue repair is predictable. 
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Abstract 
Background and Aim: Mesenchymal stem cells (MSCs) of mesodermal origin could be 

originated from different types of tissue, including adipose tissue. Adipose derived 

mesenchymal stem cells have the potential to differentiate to a variety of mature cells. We 

evaluated the human adipose derived mesenchymal stem cells potential to differentiate to 

osteocytes and adipocytes.  

Methods: Adipose MSC were isolated from the subcutaneous adipose tissues of 10 healthy 

women (30 to 58 years). Osteocyte and adipocyte differentiations were qualitatively 

determined using standard methods. 

Results: The prepared adipose derived mesenchymal stem cells had the potential to 

differentiate to mature bone and adipose cells.  

Conclusion: Due to adipose derived mesenchymal stem cells potential to differentiate to 

osteocytes and adipocytes, their application in cell therapy is of significant importance. 

Keywords: ADMSC, Differentiation, Osteocytes, Adipocytes. 

 

Introduction 
Stem cells are a population of undifferentiated cells characterized by the ability to extensively 

proliferate (self-renewal([1]. Stem cells are but one class of the myriad types of cells within 

an organism. With potential to self-renew and capacity to differentiate, stem cells play 

essential roles at multiple stages of development. In the early embryo, pluripotent stem cells 

represent progenitors for all tissues while later in development, tissue-restricted stem cells 

give rise to cells with highly specialized functions. [2] Pluripotent stem cells, i.e. 

embryonic stem cells(ESC) or induced pluripotent stem cells (iPSC) differentiate into cells of 

all three embryonic lineages. Pluripotent stem cells, especially the patient-specific iPSC, have 

a tremendous therapeutic potential. [3] Multiple stem cells maintain and repair tissues. [4] 

Stem cells have the ability to differentiate into all types of cells in the body and therefore 

have great application potential in regenerative medicine, in vitro disease modelling and drug 

screening. [5] Several types of adult stem cells have been characterized and can be cultured in 

vitro, including mesenchymal stem cells. They are valuable as research tools and might, in 

the future, be used to treat a wide range of diseases. [6] Mesenchymal stem cells have been 

widely used in the treatment of various chronic diseases. Therapeutic and regenerative 
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potential of stem cells from adipose tissue, particularly adipose derived mesenchymal stem 

cells, has been demonstrated in recent studies. [7] Mesenchymal stem cells are objects of 

interest in regenerative medicine and are used for various therapies such as regeneration of 

bone, chondrocytes and other tissues including muscle, and adipose tissue. [8], [9] The aim of 

the present study was to evaluate the human adipose derived mesenchymal stem cells 

potential to differentiate to osteocytes and adipocytes in vitro. 

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Center, Tehran University of 

Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 

committee and obtaining informed consent from participants, samples were obtained from 

adipose tissues of 10 healthy women (30 to 58 years) by liposuction method (Fig 1).  
 

 

 

 

 

 

 

 

 

 

 
Fig 1. Using suction technique to remove fat from patient abdomen. 

 

The samples were transferred to the tissue culture department and PBS and antibiotic were 

added to the samples. After centrifugation (RPM1200, 5 minutes), and removing of 

supernatant, collagenase was added and the sample was incubated for 2 hours. The enzyme 

was then inactivated by adding culture media and supernatant was decanted to a media 

containing high glucose DMEM and serum (10%).    

Osteogenic differentiation 

Adipose-derived mesenchymal cells were trypsinized and transferred into replicate 24-well 

plates and incubated for 24 hr to adhere cells to plates. Cells were plated in an osteocytogenic 

differentiation medium containing L-DMEM, 10% FBS, 0.1 μM dexamethasone (Sigma-

Aldrich), 200 μM L-ascorbic acid-2-phosphate (Sigma-Aldrich) and 10 mM β-glycerol 

phosphate (Sigma-Aldrich) for 21 days and induction was confirmed by Alizarin Red S 

staining (26). Alizarin Red Stain positive cells (differentiated MSC) under microscope were 

stained bright orange-red. 
Adipogenic differentiation 

Adipose-derived mesenchymal cells were seeded onto a medium consisting of DMEM/10% 

FBS, 50 μmol/l indomethacin, 10 μM insulin , 1 μmol/l dexamethasone and 0.5 mM 

3isobutyl-1-methyl-xanthine (all from Sigma-Aldrich) for two weeks and induction was 

confirmed by Oil Red O staining using a standard method. Observation of Oil Red droplets in 

microscopic evaluation proved the adipose differentiation of MSC. 
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Results 
Adipose-derived mesenchymal cells were observed as fibroblast-like adherent cells (Figure 

2). The ability of adipose-derived mesenchymal cells to differentiate into adipocytes and 

osteocytes was proven. Adipogenic differentiation was evidenced by the formation of lipid 

vacuoles (yellow) by Oil Red O staining in adipose-derived mesenchymal cells (Figure 3). 

Osteogenic differentiation was evidenced by the formation of a mineralized matrix in 

adipose-derived mesenchymal cells (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.2. Adipose-derived mesenchymal cells.  

These cells were observed as fibroblast-like adherent cells 

 

 

 

 

 

 

 

 

Fig.3. Adipogenic differentiation.                                            Fig 4. Osteogenic differentiation. 

 

Discussion 
From the discovery of the first line of human embryonic stem cells, thousands of studies have 

been published concerning adult stem cells and their possible alleged therapeutic 

potential. [10] Study on the stem cells potential to differentiate to mature tissues has been of 

interest as well. Adipose derived mesenchymal stem cells have also been widely studied in 

recent years in vitro and in vivo. These cells have been shown to have a potential to 

differentiate to different types of tissues. [8], [9] In the present study we prepared adipose 

derived mesenchymal stem cells from human source and investigated their potential to 

differentiate to osteocytes and adipocytes. The results of our study indicated that adipose 

derived mesenchymal stem cells can differentiate to osteocytes and adipocytes in vitro. In 

 

  



ICCBMS21, ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

127  

 

line with our findings it has been recently shown that adipose derived stem cells have 

pluripotent differentiation capabilities. [11] Indeed, mesenchymal stem cells are a pluripotent 

cell type that can differentiate into several distinct lineages. [12] It has also been found that 

human mesenchymal stem cells are differentiated into bone-forming cells by epidermal 

growth factor. [13] The findings have shown that adult human mesenchymal stem cells are 

primary, multipotent cells capable of differentiating to osteocytic, chondrocytic, and 

adipocytic lineages when stimulated under appropriate conditions. [14] Transforming growth 

factor-β (TGFβ) family members, including TGFβs and bone morphogenetic proteins 

(BMPs), play important roles in directing fate decisions for mesenchymal stem cells. TGFβ 

can provide competence for early stages of chondroblastic and osteoblastic differentiation, 

but it inhibits myogenesis, adipogenesis, and late-stage osteoblast differentiation. BMPs also 

inhibit adipogenesis and myogenesis, but they strongly promote osteoblast differentiation. 

[15] In vitro experiments have revealed that exposure of human mesenchymal stem cells to 

different bioactive factors may result in different lineages of adult cells. [16], according to 

which, in our study, using of osteogenic or adipogenic culture media for adipose derived 

mesenchymal stem cells resulted in osteogenic or adipogenic differentiation in mesenchymal 

cells.  

 

Conclusion 
Due to adipose derived mesenchymal stem cells potential to differentiate to mature cells, their 

application in skin cell therapy is of significant importance. 
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Abstract 

Background and Aim: HIV stands for human immunodeficiency virus. It is the virus that 

can lead to acquired immunodeficiency syndrome or AIDS if not treated. HIV attacks the 

body’s immune system, specifically the CD4 cells (T cells), which help the immune system 

fight off infections. Peripheral blood mononuclear cells originate from hematopoietic stem 

cells (HSCs) that reside in the bone marrow. The main aim of this study was to STAT-1 gene 

expression in PBMC cells of patients with human Immuno Difieciency syndrome. 

Material and method: This experimental study was conducted on 30 patients with HIV-1 

positive infection. PBMCs were immediately isolated by density gradient centrifugation using 

Ficoll-Hypaque, and the viability of thawed PBMCs was always >85%. In the end, we 

extracted RNA with the RNeasy Plus Mini kit (50), and stored it at −70°C. RAN levels were 

measured by a Real-Time PCR. Data were analyzed using the GraphPad Prism 8. 

Result: The expression of STAT-1 was measured by a Real-Time PCR. Our study have 

shown that STAT-1 was not significantly different in case patient group and the control 

group.(  p < 0.1551) 

Conclusion: The findings of this study indicate that expressions of STAT-1  play no 

important role in the immune deficiency syndrome in HIV infection. 

Keywords: HIV/AIDS, PBMC, Real-Time PCR.  

 

Introduction 
HIV stands for human immunodeficiency virus. It is the virus that can lead to acquired 

immunodeficiency syndrome or AIDS if not treated. HIV attacks the body’s immune system, 

specifically the CD4 cells (T cells), which help the immune system fight off infections. The 

scale of the human immunodeficiency virus (HIV)/AIDS epidemic has exceeded all 

expectations since its identification 20 years ago. Globally, an estimated 36 million people are 

currently living with HIV, and some 20 million people have already died, with the worst of 

the epidemic centred on sub-Saharan Africa.[1] People with immunodeficiency are much 

more vulnerable to a wide range of infections and cancers, most of which are rare among 

people without immunodeficiency. Diseases associated with severe immunodeficiency are 

known as opportunistic infections because they take advantage of a weakened immune 

system.[2] 
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Peripheral blood mononuclear cells originate from hematopoietic stem cells (HSCs) that 

reside in the bone marrow. HSCs give rise to all blood cells of the immune system through a 

process called hematopoiesis. As hematopoietic stem cells progress through hematopoiesis 

they generate the myeloid (monocytes, macrophages, granulocytes, megakaryocytes, dendritic 

cells, erythrocytes) and lymphoid (T cells, B cells, NK cells) lineages. . These cells are critical 

components of the innate and adaptive immune system which defends the body against viral, 

bacterial, and parasitic infection and destroys tumor cells and foreign substances. [3] These 

cells are critical components of the innate and adaptive immune system which defends the 

body against viral, bacterial, and parasitic infection and destroys tumor cells and foreign 

substances. Therefore, researchers and clinicians use PBMCs in areas relating to immunology, 

infectious disease, hematological malignancies, vaccine development, transplant therapy, 

personalized medicine, and toxicology. [4] 

Signal transducer and activator of transcription 1 (STAT1) is a member of the STAT protein 

family that is involved in multiple immune system functions. The STAT1 protein aids 

maintenance the immune system in balance by controlling the IL-17 pathway.[5] When the 

STAT1 protein is activated, it inhibits this pathway. So, the STAT1 protein is With its 

inhibitory role in the IL-17 pathway, It helps to improve other immune processes called the 

interferon-alpha/beta (IFNA/B) and interferon-gamma (IFNG) signaling pathways. The  IFN 

pathway assistance to a type of bacteria called mycobacterium that causes tuberculosis and 

The IFNA/B pathway is important in defense against viruses.[6] Recent studies have shown 

that STAT1 proteins are phosphorylated by Janus kinases (JAKs) in response to pro-

inflammatory and regulatory factors. Previous reports revealed that the JAK/STAT pathway 

has been implicated in the pathogenesis of HIV infection and, moreover STAT1 activation 

often correlates with anti-proliferation and apoptotic activities.[7],[8]. 

 

Material and Method 
RNA extraction 

Briefly, 10 ml of whole blood was collected in EDTA-Vacutainer tubes.( Figure 1) Plasma 

was isolated from each sample after blood centrifuging and was immediately cryopreserved 

and stored at −70°C until use. All analyses were done in peripheral blood mononuclear cells 

(PBMCs). PBMCs were immediately isolated by density gradient centrifugation using Ficoll-

Hypaque, and the viability of thawed PBMCs was always >85%. Finally, we extracted RNA 

with the RNeasy Plus Mini kit (50) (QiA gene Germany), and stored it at −70°C. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Whole blood layered onto a density gradient medium. After centrifugation, the PBMC fraction is defined by 

the white layer at the interface between the plasma and the density gradient medium. 
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Real-Time PCR 

Primers with a concentration of 50 nm were prepared. First, we used the one-step SYBR 

PrimeScript RT-PCR kit (Takara Japane). Then, Master Mix primer was conveyed to the 

ambient temperature and after a short centrifugation, master mix of the following reaction 

components was prepared to the indicated end-concentration.  To each Stripe, 3.2 µl water, 5 

µl one-step SYBR RT-PCR buffer, 0.2 µl forward primer, 0.2 µl rivers primer, 0.4 µl primer 

script 1step enzyme Mix 2, and 1 µl of   the RNA were added. 

The following RT- Real-Time PCR experimental run protocol was used: 15  minutes at 42 °C 

Degrees Celsius, as to hold temperature 1, then, denaturation program was performed at 95 ° 

C for 10 second, amplification and quantification programs were repeated 40 times (95°C for 

5 s, 60°C for 45 s, with a single fluorescence measurement), melting curve program (60–95°C 

with a heating rate of  1°C per second and a continuous fluorescence measurement), and 

finally a cooling step to 40°C was done.  Data were normalized to GAPDH gene, and 2−ΔCt 

was used for calculating the expression of each target. All statistical analyses were performed 

by the GraphPad Prism 8. 

 

Result 
All case and control groups patients Appraisement of expression  STAT-1 gene in PBMC 

cells of patients with human immunodeficiency syndrome and the level of gene expression in 

both case group and control patients was examined by Real-time PCR. Our finding indicated 

that There was no significant difference STAT-1 gene between case groups and control 

groups, which was as follows: (p < 0.1551) (Figure 2)   
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Figure 2. Appraisement of expression STAT1 gene in PBMC cells from HIV-infected patients. 

 

Discussion 
In this study, we showed the expression of STAT-1 gene in PBMC cells of patients with 

human immunodeficiency  syndrome obtained. 

Our study demonstrates that Among control subjects, no significant change was observed in 

STAT-1 levels. The different report revealed that In the context of HIV infection, the 

enhanced IL-27-dependent STAT1 activation may impact CD4 T cell activation and function. 
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On the one hand other, overexpression of STAT1 limits CD4+ T cell reconstitution. Thus, 

Blockade of STAT1 upregulation may promote greater and faster reconstitution of the CD4+ 

T cell pool following cART.[9] Reports indicate that More studies should be directed to 

address the mechanism of IL-7–dependent upregulation of STAT1. These observations 

suggest that factors directly and indirectly associated with the virus contribute to the 

activation and depletion of the CD4 T cell pool in these patients.[10] Their mechanism is still 

unknown And it needs more investigations essential in the future. certain experimental and 

clinical research has shown that Specific signal transducer and activator of transcription 

STAT-1and STAT3 inhibitors suppressed HIV-1-mediated enhancement of TLR-induced 

TNF expression as well as HIV-1 replication.[11] some research has shown that IL-7 in vitro 

can regulate the expression levels of STAT1 protein. High levels of t-STAT1 led to p-STAT1, 

in addition to the canonical STAT5. Previous reports revealed that the induction of both Jak 1 

and 3, and STAT 5 activity strongly correlated with the growth‐promoting effects of IL‐7, 

suggesting that this signal transduction mechanism may play a key role in IL‐7‐induced 

proliferation.[12] 

 

Conclusion 
Considering the role of STAT-1 on suppression of HIV-1 in human immunodeficiency syndrome,it 

can be concluded that STAT-1 may be advantageous for these patients. 
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Abstract 
Background and Aim:Plant extracts may change sperm function or morphology leading to 

improving or damaging effects on sperm biology. The aim of this study was to determine the 

effects of garlic leaf and bulb extract on animal (cow) sperm morphologyin vitro. 

Methods: Different concentrations of garlic leaf and bulb extract were prepared and animal 

(cow) sperm samples were exposed to different concentrations of garlic solution. The sperm 

morphology was examined using routine laboratory method. Statistical significance was 

evaluated by one-way analysis of variance (ANOVA) test. 

Results: Adding garlic extract to sperm specimen significantly decreasedhe percentage of 

abnormal sperms. 

Conclusion: Our findings show that garlic leaf and bulb extract has protecting effects on 

animal sperm morphology in vitro. 

Keywords: Garlic, Animal Sperm Morphology 

 

Introduction 
Numerous experiences have shown that garlic has significant effects on reproductive system 

performance [1]. In this regard, numerous studies have reported the effects of garlic on the 

physiology of the male reproductive system [2]. Laboratory and clinical studies also indicate 

that garlic can also affect sperm quality [3]. 

Garlic is scientifically named Allium sativum, a plant from Asparagus or Amarylidaceae and 

the Onion or Elias subspecies and Garlic or Allium genus. It is a herbaceous and permanent 

herb that reaches up to 2 cm in height. The underground part is swollen and composed of 2 to 

3 pieces of thin, delicate gray-white membranes. Its leaves are narrow and striped in dark 

green and its flowers are small pink with an umbrella at the end of the stem.The main home 

country of garlic, Asia and in areas of Iran, Afghanistan and India have been reported. Garlic 

is one of the most widely grown onion vegetables after edible onion and is of great 

importance in nutritional and pharmaceutical value [4] 

Garlic is effective in gastrointestinal function, respiration, circulation, nerve and glands and 

reproductive function. For the treatment of sinusitis, constipation, fever, cough, headache, 

abdominal pain, sinus congestion, gout, rheumatism, hemorrhoids, asthma, bronchitis, 

dyspnea, hypertension, high cholesterol and triglycerides, low blood sugar, high blood sugar, 

and place The snake bite is used. Garlic is also used to fight stress and fatigue and maintain 

liver health. Garlic also relieves toothache, abdominal pain, eyelash removal, relieving warts, 

relieving stress and fatigue.In addition, garlic is one of the vegetables that can prevent many 

cancers. It prevents colon, breast, stomach, prostate, and bladder cancer and is useful for 

people with hyperthyroidism because it is a rich source of iodine [5]. 
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Garlic has a variety of bioactive compounds, including organo-sulfur compounds (containing 

bioactive sulfur), saponins, phenolic compounds and polysaccharides. Di-allyl trisulfide E-

ataenen, Z-ataene, S-allyl cysteine and S-allyl cysteine sulfoxide (alloy) [6]. 

The sperm consists of the head, neck, middle part, main part and end part. Since the end 

portion is barely visible under the light microscope, the sperm appear to include the head 

(head and neck) and tail (middle, main, and end). A normal sperm has a normal head and tail. 

All other forms are considered abnormal [7] 

We carried out this study to determine the effects of garlic leaf and bulb extract on animal 

(cow) sperm morphology in vitro. 

 

Materials and Methods 
Extract preparation 

The selected plant was collected in different areas of Hamedan province, Iran in April, 2019. 

Garlic bulb was laminated after removing the peels. Garlic leavesand laminates were dried at 

room temperature in the dark and ground finely using blender (Figure 1). After grinding, 

ethanol was added to the sample to cover almost all the powder surface. Then the erlen was 

placed in a percolator for 48 hours. The solution was filtered to remove undissolved particles 

to obtain clear solution. The solution was divided into glass plates and was placed at room 

temperature to evaporate the solvent thoroughly. Finally, it was kept in refrigerator until used. 

 

    

Garlic laminates Garlic bulb powder Garlic leaves Garlic leaves powder 

 

Sperm sample 

Cow sperm samples were obtained from Association of Stockbreeders, Hamedan, Iran, and 

were kept in nitrogen tank until were used in our experiment. 

Groups  

We prepared samples as following:   

Control: 10 µL sperm sample + 10 µL PBS 

Group 1: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.1mg/ml)  
Group 2: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.01mg/ml) 

Group 3: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.001mg/ml) 

Group 4: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.0001mg/ml) 

20 µL Eosin was added to each group to detect abnormal sperms under microscope. 

 

Results 
Figure 2 shows the sperm morphology in control and groups exposed to different 

concentration of garlic leave extract.Compared with control group, the abnormal sperm 

percentage decreased significantly (P<0.001) in all samples exposed to garlic leave extract 

except the group exposed to 0.0001 microliter of the extract. 
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Figure 2. The abnormal sperm percentage in samples exposed to different garlic leave extract concentrations 

compared to control group. *** indicated significant difference compared with control group (P<0.001). 

 

Figure 3 shows the sperm morphology in control and groups exposed to different 

concentration of garlic bulb extract. Compared with control group, the abnormal sperm 

percentage decreased significantly (P<0.001) in all samples exposed to garlic bulb extract 

except the group exposed to 0.0001 microliter of the extract. 

 

 
Figure 3. The abnormal sperm percentage in samples exposed to different garlic bulb extract concentrations 

compared to control group. *** indicated significant difference compared with control group (P<0.001). 
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Discussion  
Aqueous extract of garlic appears to have good antioxidant effects on oxidative stress [2]. In 

addition, aqueous extracts of garlic can protect against cadmium-induced oxidative damage 

induced by spermiotoxicity [8]. Administration  of garlic hydroalcoholic extract also can 

improve reproductive parameters of normal male mice [3].Studies show that garlic extract 

protects germ cells in adult male rats, which may reflect its antioxidant role [9]. Numerous 

experiments indicate that the antioxidant activity of garlic is due to its sulfur compounds, 

which are abundant in garlic extract.This antioxidant activity destroys the released radicals 

[10].Garlic probably protects the sperm against oxidative damage by decreasing the lipid 

peroxidation and enhancing the antioxidant defense mechanism, thus improving 

morphologically the quality of sperm [11]. Antioxidant effects may also be present in garlic 

by inhibiting oxidative stress, reducing the percentage of abnormal sperm [12].On the other 

hand, garlic may contribute to sperm protection by reducing oxidative stress and controlling 

sperm Na + / K + -ATPase activity and Ca2 + levels [13]. In contrast, it has been shown that 

garlic may decrease sperm viability and motility [14].  

 

Conclusion 
Our findings show that garlic leaf and bulb extract has protective effects on animal sperm 

morphology in vitro. 
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Abstract  
In the present experimental study, the toxic effects of extracts of Lactobacillus Rhamnosus 

PTCC1637 on colon cancer cells (HT-29) were assayed at concentrations of 0.01, 0.1, 

1,10,100,1000, and 10 µg /ml of extract using MTT assay.Also HT-29 cells were cultured in 

RPMI-1640 medium containing 10% fetal calf serums. Data were analyzed by one-way 

ANOVA method(P<0.05)  . Then  genes experssion chenges of  Bax and Bcl2  were assessed 

by  Real Time PCR . Our findings showed that administration 1up to 1000 µg /ml in 48 hours 

of  Lactobacillus Rhamnosus PTCC1637 extract resulted in significant decreased viability of 

HT-29 cells in cell culture. According to our finding, chenges  in genes expersion Bax and 

Bcl2 respectively  indicated increasing and lowering. 

Keywords: Lactobacillus rhamnosus, Bax , Bcl2, Apoptosis, Real Time PCR. 

Introduction 
Apoptosis is a process of programmed cell death that occurs in multicellular 

organisms. Biochemical events lead to characteristic cell changes (morphology) and death. 

These changes includeblebbing, cell shrinkage, nuclear fragmentation, chromatin 

condensation, chromosomal DNA fragmentation, and globalmRNA decay  [1]. Apoptosis can 

be initiated through one of two pathways. In the intrinsic pathway the cell kills itself because 

it senses cell stress, while in the extrinsic pathway the cell kills itself because of signals from 

other cells. Both pathways induce cell death by activating caspases, which are proteases, or 

enzymes that degrade proteins. The two pathways both activate initiator caspases, which then 

activate executioner caspases, which then kill the cell by degrading proteins indiscriminately  

[2]. Bcl-2 (B-cell lymphoma 2), encoded in humans by the BCL2 gene, is the founding 

member of the Bcl-2 family ofregulator proteins that regulate cell death (apoptosis), by either 

inducing  (pro-apoptotic ) like Bax  or inhibiting (anti-apoptotic like BCL2  apoptosis. The 

BCL2 family of genes is the best studied and includes at least 20 members; some are pro-

apoptotic or “death genes” and some are anti-apoptotic or “survival genes,” including BCL2  

itself  [3]. 

Also Lactobacillus rhamnosus is a bacterium that originally was considered to be a 

subspecies of L. casei, but later genetic research found it to be a species of its own  [4]. It is a 

short Gram-positive facultative anaerobic rod that often appears in chains. Some strains of L. 

rhamnosus bacteria are being used as probiotics, and are particularly useful in treating 
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female-related infections, most particularly very difficult to treat cases of bacterial 

vaginosis (or "BV"). The Lactobacillus rhamnosus and L. reuteri species are most commonly 

found in the healthy female genito-urinary tract and are most helpful to supplement in order 

to regain control over dysbiotic bacterial overgrowth during an active infection  [5]. L. 

rhamnosus sometimes is used in yogurt and dairy products such as fermented and un-

pasteurized milk and semi-hard cheese. While frequently considered a beneficial organism, L. 

rhamnosus may not be as beneficial to certain subsets of the population; in rare 

circumstances, especially those primarily involving weakened immune system or infants, 

there may be no advantage  [6,7]. Also colorectal cancer (also known as colon cancer, rectal 

cancer, or bowel cancer) is the development of cancer from the colon orrectum (parts of 

the large intestine)  [8]. It is due to the abnormal growth of cells that have the ability to 

invade or spread to other parts of the body. Signs and symptoms may include blood in the 

stool, a change in bowel movements, weight loss, and feeling tired all the time. Most 

colorectal cancers are due to old age and lifestyle factors with only a small number of cases 

due to underlying genetic disorders. Some risk factors include diet, obesity, smoking, and 

lack of physical activity. Dietary factors that increase the risk include red and processed 

meat as well as alcohol [9].  Another risk factor is inflammatory bowel disease, which 

includes Crohn's disease and ulcerative colitis. Some of the inherited genetic disorders that 

can cause colorectal cancer include familial adenomatous polyposis and hereditary non-

polyposis colon cancer; however, these represent less than 5% of cases. It typically starts as 

a benign tumor, often in the form of a polyp, which over time becomes cancerous [10].  

Previous studied indicated some strains of LAB can enhance the apoptosis-induction capacity 

of the5-FU. Based on these results, it is possible to speculate that LAB or probiotics could be 

used as an adjuvant treatment during anticancer chemotherapy [11].The reputed anti-

carcinogenic effect of probiotics arises from in vivo studies in both animals and to a limited 

extent in man; this evidence is supported by in vitro studies with carcinoma cell lines and 

anti-mutagenicity assays. However, themechanisms involved in any effect have thus far been 

difficult to elucidate. Studies offer evidence for a variety of mechanisms. The anti-

carcinogenic effect may not be attributable to a single mechanism but rather to a combination 

of events not yet fully elucidated or understood  [12]. Lactobacillus can eliminate the toxicity 

of the existing carcinogens in the food and the percent of their inhibition depends upon the 

type of the related probiotic [13]. Also, Lactobacillus Bulgaris and Lactobacillus Plantarum 

into yogurt and probiotic pills have highly anti-mutatnt and anticancer effects . They have 

decreased the absorption of the carcinogens and mutagenic materials by changing the 

intestinal flora  [14]. Also, polysaccharides obtained from the extract of Lactobacillus strains 

on the colon cancer cells may have antioxidant and anticancer properties  [15]. Meanwhile, 

the anticancer property of the dead cells of Lactobacillus paracasei on the colon cancer cell 

line have been proofed [16]. In contrast, some studies indicate that despite of the anticancer 

and anti-mutagenic properties of many Lactobacillus, some of them may have no influence 

on the colon cancer cells  [17]-[18]. For reason  the prevalence of colorectal cancer among 

both sexes in different societies, and also the significance and role of nutrition in prevention 

from this type of cancer [19]-[20] and the role of probiotics as preventer or even treating 

factors  [21], This study was exerted out to assess the The apoptotic effects of Lactobacillus 

Rhamnosus PTCC1637 extract on colon cancer cells with  Real Time PCR. 
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Materials and Methods 
In this laboratory – experimental study, in order to investigate the prevention of development 

of cells, it has been measured by using MTT method. Different treated concentrations were 

incubated during 24 and 48 hours in CO2 5% at the temperature of 37 ° C. The absorption 

rate in the wavelength of 590 nm was read by using ELISA Reader. IC50 of HT-29 cell 

exposed with was determined by using Pharm-PCS statistical package.Also for the extraction 

of RNA from treated HT-29 cell was done by using Cinnagen Kit. The concentration of the 

extracted RNAs was measured by Nanodrop spectrophotometry.The quality and quantity 

extracted RNAs were assessed with agaros gel electrophoresis1% and spectrophotometry 

respectively . Also, in order to for assessing genes expression, were used Real Time-PCR 

method (SYBER green) by using Bioneer exicycler. In this study, β-actin was used as 

reference gene. Additionally primers of Bax and Bcl2 genes, were designed a pair of primers 

for β-actin gene. In this study Data were analyzed by one-way ANOVA  (P < 0.05). Data 

analysis of Real Time -PCR was carried out based on comparison of the threshold cycle. 

Finally Ct reaction were obtained by using Rest 2009 software and  ΔΔCt of every samples 

was calculated . then changes rate of expression genes was measured by Graphpad prism 6 

and SPSS 16 software , One way ANOVA and Tukey’s HSD post-hoc test methods. 

 

Result  
Our results showed that administration 10 up to 1000 µg /ml of in 24 hours and 1up to      

1000 µg /ml in 48 hours resulted in significant decreased viability of HT-29 cells exposed  

Lactobacillus Rhamnosus PTCC1637 extract compared to control group (P<0.05) (Figure 1). 

Also changes in expression genes HT-29 cell line exposed with extract within 48 hours 

indicated  by respectively increasing Bax and deacreasing Bcl2 (Figure 2). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): viability of HT29 cells against different concentrations of Lactobacillus rhamnosus PTCC1637 extract 

within 24 and 48 hours. The results have been reported in form of viability percentage compared to the control 

samples (P < 0.05: *, P < 0.01: **, P < 0.001: *** n=4). 
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Figure (2): changes in expression genes in HT-29 cell line exposed with extract within 48 hours  

(P < 0.05:*, P < 0.01: **, P < 0001: ***: comparisons for each gene is with the same gene in control group). 
 

Discussion 
Our results showed that administration 10 up to 1000 µg /ml of in 48 hours resulted in 

significant decreased viability of HT-29  cells  exposed  Lactobacillus Rhamnosus 

PTCC1637 extract compared to control group (P<0.05) . Also changes in expression genes 

HT-29 cell line exposed with extract within 48 hours indicated  by respectively increasing 

Bax and deacreasing Bcl2 . 

In previous studies indicated  that  L. crispatus and L. jensenni were significantly higher in 

BV infected women and the cytotoxic effect of L. crispatus on tumoral cervical cells was 

high, introduction of new probiotics seems necessary [22]. Also In previous studies showed 

that Probiotic Lcr produced heat-stable molecules (MW range 5-30 kDa) that promoted 

immune cell apoptosis without affecting intestinal epithelial cells. LcrS(5-30) 

triggered apoptosis by a mitochondrial pathway, but not via TGF-beta signaling pathway. 

LcrS(5-30) also inhibited LPS-induced inflammatory cytokines by immune cells. Thus, 

LcrS(5-30) promotes apoptosis of immune cells, and suggests probiotics-based regimens for 

prevention of IBD  [23]. Other studies well established the common vaginal lactobacilli exert 

cytotoxic effects on cervical tumour cells, but not on normal cells, and that this cytotoxicity is 

independent of pH and lactate. Fingings  results encouraging  further studies on the 

interaction between lactobacilli and cervical cells, and administration of common vaginal  

lactobacilli as probiotics [24].The others  results demonstrated that The cell viability of Huh7 

cells treated with L. casei extract was decreased by 77%, potentially owing to increases in the 

rates of Huh7 cells arrested in the G2/M phase (3% increase) and that underwent apoptosis 

(6% increase). The expression levels of TNFR1 and DR3 mRNA, as well as P21 and P27 cell 

cycle proteins, were increased. Meanwhile, the expressions of caspase-8, -9, phospho-Bad 

and Bcl-2 proteins decreased. However, in the case of side population cells, no remarkable 

changes were observed. As a result  L. casei extract exerts a potent anti-tumor effect on the 

viability of liver cancer cells, although not on cancer stem-like cells [25]. 

Also other findings indicated that Lactobacillus acidophilus and Lactobacillus crispatus have 

antiproliferative activity against MDA-MB-231 cells. In addition, these lactobacilli could 

decrease transcriptional activity of 4 CTAs. Previous studies have shown that expression       
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of CTAs is epigenetically regulated, so it is possible that lactobacilli cause 

this expression downregulation through epigenetic mechanisms. As expression of CTAs in 

cancers is usually associated with higher grades and poor prognosis, downregulation of 

their expression by lactobacilli may have clinical implications [26]. 

Against this studies showed that, that despite of the anticancer and anti-mutagenic properties 

of many Lactobacillus, some of them may have no influence on the colon cancer cells  

[17,18]. 

 

Conclusion 
According to our finding indicated that apoptosis effects in HT-29 cell line exposed with 

Lactobacillus Rhamnosus PTCC1637 (local strain) extract within 48 hours indicated by 

respectively increasing Bax and lowering Bcl2. 
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Abstract 
Background and Aim: Anticancer effects of androgens on colorectal cancer cells has been 

reported in clinical and experimental studies, however, few studies have been carried out on 

the anticancer effects of cortisol against colorectal cancer. We exerted the present study to 

determine the cytotoxic effects of cortisol and testosterone on colorectal cancer (HT29) cells 

in vitro. 

Methods: In this laboratory – experimental study colon cancer (HT29) cells were divided to 

control (untreated) group and groups exposed to different concentrations of cortisol, 

testosterone and “testosterone + cortisol”. Viability of cancer cells were measured using MTT 

assay method. The data were analyzed using one-way analysis of variance (ANOVA).  

Results: The results of this study indicated that higher concentrations of testosterone            

(>125 µg/ml) has cytotoxic effects on colon cancer cells with a dose dependent patter. 
Treatment of colon cancer cells with different doses of cortisol (0.1, 1, 10, 100, 1000 and 

10000 µg/ml)  did not show significant cytotoxic effects on colon cancer cells viability and 

treatment of the cells with 10000 µg/ml of cortisol with different testosterone concentrations 

indicated that cortisol prevents cytotoxic effects of higher testosterone concentrations (>250 

µg/m) on colorectal cancer cells.   

Conclusion: We have shown that despite cortisol, testosterone has cytotoxic effects on 

colorectal cancer cells. Cortisol also can prevent anticancer effects of testosterone on colon 

cancer cells. 

Keywords: Cortisol, Testosterone, HT29 Cell Line, Viability. 

 

Introduction  
Cortisol as a corticosteroid is a well-established stress hormone, which is released in response 

to a variety of stimuli by the adrenal glands. The leading functions of this hormone include 

the regulation of glucose homeostasis, the suppression of immune system, along with the 

activation of a number of anti-stress and anti-inflammatory pathways [1]. Testosterone is the 

primary male sex hormone and anabolic steroid. In male humans, testosterone plays a key 

role in the development of male reproductive tissues such as testes and prostate, as well as 

promoting secondary sexual characteristics such as increased muscle and bone mass, and the 

growth of body hair[2]. 

 Colorectal cancer, also known as colon cancer is one of the most common malignancies in 

world. Most colorectal cancers are due to peripheral and lifestyle factors, and in some cases 

due to genetic disorders. Some peripheral factors, including poor diet, obesity, smoking and 

physical inactivity, as well as nutritional factors that increase the risk, include red and 

processed meat (sausage, salami) and alcohol consumption [3].  
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Association of corticosteroids and male sex steroids with cancer has been reported in recent 

studies [4]-[7].Androgens have been reported to have protective effects on colorectal 

cancer[8].  

However, less is known about androgen receptors in colorectal cancer carcinogenesis. [9], 

According to its incidence patterns, colorectal cancer (also tends to occur more frequently in 

males than in females, and the evidence shows that colorectal cancer is a hormone-related 

tumor. [10].  According to studies, there is also significant correlation between cortisol and 

colon cancer [11]. With respect to protective effects of androgens and corticosteroids against 

colorectal cancer, we carried out the present study to investigate the effects of cortisol and 

testosterone co-administration on colon cancer cells in vitro. 
 

Materials and Methods 
Colon Cancer (HT29) cell line was obtained from National Cell bank of Iran (NCBI) (Pasteur 

Institute of Iran (Pasteur Institute, Tehran, Iran). Cells were maintained in a humidified 

water-jacked incubator with 5% CO2 at 37°C in RPMI-1640 supplemented with 10% fetal 

bovine serum (FBS), penicillin (100 U/mL), and streptomycin (100 μg/mL) (all purchased 

from Sigma, Germany). Cytotoxicity of the cortisol was evaluated using the MTT assay, 

which is based on the ability of viable cells to metabolize yellow tetrazolium salt MTT to 

purple formazan crystals by mitochondrial dehydrogenases. Briefly, cells were seeded at a 

density of 15000 per well in 96-well plates; subsequently, after 24 h incubation, they were 

treated with various concentrations of cortisol, testosterone and testosterone + cortisol for 

24 h. The untreated well was considered as a negative control. Afterward, the suspended 

medium was thrown away and 20 μL of 5 mg/mL MTT solution was added to each well and 

further incubated for 4 h at 37°C. Subsequently, the whole suspended medium was discarded 

from each well before adding 200 μL DMSO and 50 μL Sorenson buffer. In order to complete 

dissolution, the plate was incubated for 30 min with gentle shaking for 5 min. The cytotoxic 

effects of cortisol were monitored by measuring the absorbance of each well at 570 nm. 

 

Results 
The results of this study indicated that higher concentrations of testosterone (>125 µg/ml) has 

cytotoxic effects on colon cancer cells with a dose dependent pattern (Figure 1). 

 
Fig 1. Viability of HT29 cells treated with different concentration of testosterone. *** indicates significant difference 

compared with control group (P<0.0001). 
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Treatment of colon cancer cells with different doses of cortisol (0.1, 1, 10, 100, 1000 and 

10000 µg/ml)  did not show significant cytotoxic effects on colon cancer cells viability and 

treatment of the cells with 10000 µg/ml of cortisol with different testosterone concentrations 

indicated that cortisol prevents cytotoxic effects of higher testosterone concentrations (>250 

µg/m) (Figure 2).     

 
Fig 2. Viability of HT29 cells treated with 10000 µg/ml of cortisol with different testosterone concentrations. *** 

indicates significant difference compared with control group (P<0.0001). 

 

Discussion 
Colorectal cancer is the most common cancer diagnosed in the world. While the incidence 

and the mortality rate of colorectal cancer has decreased due to effective cancer screening 

measures, there has been an increase in number of young patients diagnosed in colon cancer 

due to unclear reasons at this point of time [13]. Colorectal cancer incidence has been rapidly 

rising in those under the age of 50 over the last 20 years [14].  

Association between sex steroid hormones and corticosteroids with colon cancer has been 

reported [15], [16]. In the present study we found anticancer effects of testosterone on 

colorectal cancer cells, however, cortisol had not significant cytotoxic effects on colon cancer 

cells. Although colorectal cancer is generally not considered to be a hormone-related 

malignancy, accumulating evidence has suggested that sex hormones are relevant to its 

development or prevention. [17] The protective effects of androgens on colorectal cancer has 

been reported in experimental and clinical studies. In this respect, there is increasing evidence 

that the adrenocortical steroid, dehydroepiandrosterone (DHEA), is an important mammalian 

hormone. Administration of DHEA to laboratory mice and rats inhibits development of 

experimental tumors of the breast, lung, colon, liver, skin and lymphatic tissue. [18]  

We found in this study that cortisol can prevent anticancer effects of testosterone on colon 

cancer cells. This antagonistic effect of cortisol on testosterone needs further research to be 

justified.  

  

Conclusion 
We have shown that despite cortisol, testosterone has cytotoxic effects on colorectal cancer 

cells. Cortisol also can prevent anticancer effects of testosterone on colon cancer cells. 
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Abstract 
Background and Aim: Studies have shown that carotenoids affect on breast cancer cells; 

however, the cellular and molecular mechanism of carotenoids effects on the proliferation of 

breast cancer cells is unclear in many cases. The aim of this study was to investigate the 

effects of cytotoxic dose of deinoxanthin on BAX and BCL2 genes expression level in breast 

cancer cells [MCF7]. 

Methods: In this laboratory-experimental study, MCF7 cells were purchased from Pasture 

institute and divided into control group and groups exposed to different concentrations of 

deinoxanthin. MTT assay was used to measure cytotoxic effects of deinoxanthin after 24, 48 

and 72 hours of exposure. Real-time PCR was used to evaluate BAX and BCL2 genes 

expression levels. The data were statistically analyzed between groups using ANOVA. 

Results: Significant decrease in expression level of anti-apoptotic BCL2 and increase in 

expression level of apoptotic BAX gene were observed in MCF7 cells exposed to IC50 

concentration of deinoxanthin. 

Conclusion: The results of this study indicated that deinoxanthin can induce apoptosis in 

breast cancer cells by decreasing of anti-apoptotic BCL2 gene expression level and also 

increasing of BAX gene expression levels. Therefore, consideration might be given to 

deinoxanthin in treatment of breast cancer. 

Keywords: Deinoxanthin, Breast cancer cell, Apoptosis. 

 

Introduction 
Breast cancer is the most commonly diagnosed malignancy and the second leading cause of 

cancer mortality among women all over the world. Main risk factors for developing breast 

cancer are obesity, drinking alcohol, ionizing radiation, hormone replacement therapy, prior 

history of breast cancer, and family history. About 5–10% of cases are due to genes inherited 

from a person's parents. Signs of breast cancer may include a lump in the breast, a change in 

breast shape, dimpling of the skin, fluid coming from the nipple, a newly-inverted nipple, or a 

red or scaly patch of skin [1]. Many of the risk factors for breast cancer mentioned, are 

related to different molecular pathways which also support apoptosis involvement in breast 

cancer [2]. BAX and Bcl2 have been identified specifically as important proteins in the 

apoptosis, whose unbalanced expression, along with the presence of angiogenic agents, will 
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exacerbate the decrement of homeostasis in the body. Several in vivo and also in vitro studies 

have deciphered  

that deinoxanthin, a carotenoid extract, isolated from deinococcus radiodurans exerts cancer 

preventing influence via Bcl2 proteins and several other molecules that are involved in either 

cell cycle arrest, apoptosis, or metastasis [3], [4]. Previous studies have showed that treatment 

of PC3 cell line with some carotenoids reduces Bcl2 protein levels [5]. Carotenoids exhibit 

apoptotic potential in the cancer cell lines, as evidenced by cleavage of DNA, LDH release, 

and decrease in cell count [6]. The results of studies showed that deinoxanthin has decreased 

the level of activity promoting enzyme Caspase 3 along with the expression of Bcl2 causing 

apoptosis. Other studies showed that deinoxanthin treatment in HepG2 cells caused ROS to 

be generated, suggesting that deinoxanthin plays a role as a pro-oxidant and induces 

apoptosis. In addition to decreasing the frequency of occurrence and growth of tumors, by 

different carotenoids, some of them have showed a cytotoxic effect on cancer cells and also 

the capability to target cancer cells only, leaving normal physiological cells less affected [7], 

[8]. On the other side, among the extracted carotenoids, deinoxanthin has been shown to have 

a very strong protective and restorative effect on DNA, preventing cell death. The structure of 

this chemical has several conjugated dual bonds and also a hydroxyl group at position 1c. The 

superior antioxidant effect of deinoxanthin can be correlated with the unique chemical 

structure mentioned [7], [9]. 

Given the widespread prevalence of breast cancer in the world and the significant clinical, 

social, and therapeutic consequences of it [1], as well as the limited and inconsistent results 

of previous studies on the effect of deinoxanthin cytotoxicity on human breast cancer cells, 

the aim of this study was to investigate the effects of deinoxanthin on survival of breast 

cancer cells in vitro.   

 

Materials and Methods 
MTT assay kit, PBS and EDTA-Trypsin were obtained from Biosera (France). FBS, DMSO, 

DMEM and RPMI1640 were obtained from Bio-Idea (Tehran, Iran). DEPC Treated Water 

and Rnx-Plus were acquired from Cinnagen (Tehran, Iran).  

Deinoxanthin from D. radiodurans was extracted as follows. Exponential-phase cells were 

harvested by centrifugation at 5000 ×g for 10 min. The average pellet weight was 2.5 g/l 

culture. After three washes with sterilized water, the cell pellet was extracted three times with 

cold methanol in the dark. The methanolic extracts were combined and concentrated under 

rotary vacuum (Eyela, Tokyo, Japan). The residue was dissolved in 100 ml of ethyl acetate 

and shaken with deionized water to remove salts. The organic layer was dried over 

magnesium sulfate and concentrated under reduced pressure. Deinoxanthin in the extracts 

was analyzed by spectrophotometry technique and the presence of deinoxanthin was 

confirmed. Accordingly, the peak observed in the absorption spectrum of 220nm proved the 

presence of deinoxanthin. 

MCF7 cell line was obtained from the Iranian Biological Resource Center. Cells were 

maintained in RPMI-1640 medium supplemented with 10% fetal bovine serum, 50 units/ml 

penicillin, and 50 mg/ml streptomycin at 37˚C in a 5% CO2 incubator. 

The 3-(4,5-dimethylthiazil-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay was 

performed to evaluate deinoxanthin cytotoxicity. Cells were seeded in 96-well plates at a 

density of 3×104 cells/well and treated with deinoxanthin for 24, 48 and 72 hours. After the 

treatment, the medium was removed, and the cells were washed with phosphate buffered 

saline (PBS). Fresh medium was added, and the cells were incubated with 100 ml of 1 mg/ml 
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MTT for 3 h. The number of viable cells was directly proportional to the production of 

formazan, which was solubilized in isopropanol and measured spectrophotometrically at 570 

nm. Wells without deinoxanthin were used as blanks. 

Following the treatment of MCF7 cells with IC50 concentration measured in 24 hours after 

exposure, Total RNA was extracted using the Transgen Biotech ER101-01 kit and 

subsequently reverse transcribed by the Transgen Biotech AE301-02 kit. RT-PCR was 

performed using BAX and BCL2 oligo primers as well as GAPDH for a control (table1). 

BAX and BCL2 intensities were normalized to GAPDH according to the 2-[ΔΔCt] method of 

Livak and Schmittgen.  

 
Table 1: Bcl2, Bax and GAPDH primers 

 
 

Finally, for statistical analysis, the normal distribution of data was confirmed using 

Kolmogorov-Smirnov test and then one-way analysis of variance (ANOVA) and Tukey post 

hoc tests were performed using SPSS20 software. Differences between groups were 

considered significant at α<0.05 level. 

 

Results 
The results of this study showed that MCF7 cell viability was significantly decreased in the 

receiving group of 0.5, 1, 5, 10, 20, 30, 40 and 50 mcg/ml deinoxanthin compared to the 

control group. On the other hand, the cytotoxic effect of deinoxanthin on breast cancer cells 

was concentration and time dependent and with increasing exposure time, cell viability was 

significantly decreased. IC50 dose of deinoxanthin was measured by nonlinear regression 

method that was 18 μg/ml (Figure 1). 
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Figure 1. Comparison of the viability of MCF7 cancer cells after exposure to different deinoxanthin doses at 24, 48 

and 72 hr after exposure to the drug. A indicates a significant difference compared to the deinoxanthin group 

(0μg/ml), B indicating a significant difference compared to the deinoxanthin group (5μg/ml), C indicating a 

significant difference compared to the deinoxanthin group (1μg/ml), D showed a significant difference compared to 

the deinoxanthin group (5μg/ml), E indicating a significant difference between the deinoxanthin group (10 μg/ml) and 

F showed a significant difference compared to the deinoxanthin group (20 μg /ml). 

 

Real-time PCR was used to evaluate the effects of deinoxanthin IC50 on breast cancer cells 

(Figure 2,3). Comparison of the relative expression level of BAX gene in MCF7 cell line in 

the treated group showed a significant decrease compared to the control group. 

Comparing the increase in relative expression of Bcl2 with BAX gene, the results showed 

that the apoptotic gene BAX showed a greater increase than the BCl2 gene. In this regard, it 

can be said that the cytotoxic effects of deinoxanthin have been exerted on breast cancer cells 

by increasing the expression of the anti-apoptotic BAX gene. The BAX and BCL2 gene 

expression can be seen in Figures 2 and 3. 

 

 
Figure 2. Comparison of expression of Bcl2 gene in 24 hours after exposure to deinoxanthin extract (18 μg/ml) and 

control group. (A) shows a significant difference (p<0.05). 
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Figure 3. Comparison of expression of BAX gene in 24 hours after exposure to deinoxanthin extract (18 μg/ml) and 

control group. (A) shows a significant difference (p<0.05). 

 

Discussion  
The results of this study showed that deinoxanthin could induce cell death in MCF7 cells by 

significantly increasing the anti-apoptotic Bax gene expression. In line with this finding, 

other studies have also shown that some carotenoids induce apoptosis in cancer cells while 

preventing proliferation and cell migration [10]-[12]. In addition, following exposure of 

human leukemia cancer cells to carotenoids, the results showed that alterations in the BCL2 

family genes resulted in the induction of apoptosis [13]. Also, results indicate that exposure 

to many carotenoids in MCF7 cells by inducing BCL2 and Bax gene expression 

simultaneously induces apoptosis in cancer cells [14]. Numerous clinical (11), and laboratory 

studies indicate that carotenoids inhibit the growth and proliferation of a number of tumors, 

increase reactive oxygen species [4]. Treating cancer cells with deinoxanthin significantly 

altered the expression of the BCL2 family members. BAX and Bcl2 of the mitochondrial 

death pathway. These results indicate that caspase-3-dependent apoptosis is associated with 

modulation of BCL2/BAX protein ratio [15]. 

Studies on the anticancer effects of deinoxanthin are very limited. Many experiments have 

shown that this extract can induce apoptosis in some cancer cells. In this regard, deinoxanthin 

can affect many proteins involved in the regulation of apoptosis, as well as activation of 

caspase enzymes and induction of apoptosis [4]. 

However, in contrast, some studies indicate that carotenoids may have no anticancer effect or 

in some cases induce cancer. The results of the study on Deinococcus radiodorans indicate 

that deinoxanthin, the main carotenoid extract of the bacterium, has potent antioxidant and 

protective effects on cell death [16]. 

 

Conclusion 
The results of this study indicated that deinoxanthin can induce apoptosis in breast cancer 

cells by decreasing of anti-apoptotic BCL2 gene expression level and also increasing of BAX 

gene expression levels. Therefore, consideration might be given to deinoxanthin in treatment 

of breast cancer.  
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Abstract 
Background and Aim: Patients may develop pulmonary complications after mitral valve 

replacement surgery leading to negative blood gas levels. The aim of this study was to 

evaluate the effect of respiratory training prior to mitral valve surgery on improvement of 

blood gas levels. 

Methods: In this clinical trial study 12 patients undergoing mitral valve replacement surgery 

were studied in Shahid Rajai Hospital during 2018-19. The patients performed respiratory 

exercise from a month before surgery five days a week in home using a power breath 

machine. Arterial blood gas levels were measured for each patient prior to and after the 

surgery. The data were compared between control and experimental groups using Mann-

Whitney test.  

Results: The results of ABG showed that pH level increased, however, there was no 

significant change in PCO2 level 24h after intervention. Significant positive change was 

observed in PO2 and Oxygen saturation (SaO2) following intervention in patients underwent 

mitral valve replacement operation. 

Conclusion: Our findings indicated that performing respiratory training prior to mitral valve 

surgery has improving effects on PO2 and Oxygen saturation (SaO2). 

Keywords: Respiratory Training, Mitral Valve Replacement, Blood Gas. 

 

Introduction 
Mitral valve replacement is a procedure whereby the diseased mitral valve of a patient's heart 

is replaced by either a mechanical or tissue (bioprosthetic) valve. Mitral valve repair and 

mitral valve replacement are procedures that may be performed to treat diseases of the mitral 

valve.  

Treatment for mitral valve disease depends on the severity of the condition.  Causes of mitral 

valve disease include infection, calcification and inherited collagen disease. Current mitral 

valve replacement approaches include open heart surgery and minimally invasive cardiac 

surgery (MICS). Mitral valve replacement (MVR) is a well-established and safe procedure in adults 

and older children. [1-3] The etiology of mitral valvular disease has changed in the last 20 

years, and new techniques for the diagnosis and repair of mitral valves have been advanced. 

A retrospective regional study was conducted to identify changes in patient and disease 

characteristics and in population-based rates for mitral valve repair and replacement. [4] 
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Following mitral valve replacement surgery, patients are typically taken to an intensive care 

unit (ICU). They may need a respirator to help them breathe for the first few hours or days 

after surgery. After two days, the patient may be moved out of ICU. Patients are usually 

discharged  

after 7–10 days. Respiratory Muscle Training (RMT) can be defined as a technique that aims 

to improve function of the respiratory muscles through specific exercises.  It consists of a 

series of exercises, breathing and other, to increase strength and endurance of the respiratory 

muscles and therefore improve respiration. Respiratory muscle training improves the function 

of the inspiratory muscles. [5] It has been shown that respiratory muscle training may involve 

in improvement of diseases and conditions including MS [6], heart stroke [7], cystic fibrosis 

[8] and kidney diseases [9].  The aim of this study was to determine the effects of respiratory 

muscle training on improvement of arterial blood gases in patients after mitral valve 

replacement.   

 

Materials and Methods 
This is an interventional clinical trial study performed on 12 patients undergoing mitral valve 

surgery in Shahid Rajai Hospital during 2018-19. Careful history was taken for each patient 

and consent form was signed by each of patients. The patients performed respiratory exercise 

from a month before surgery five days a week in home using a power breath machine. 

Arterial blood gas levels were measured for each patient prior to and after the surgery. The 

data were compared between control and experimental groups using Mann-Whitney test. 

 

Results 
The results of ABG showed that pH level increased, however, there was no significant 

change in PCO2 level 24h after intervention. Significant positive change was observed in 

PO2 and Oxygen saturation (SaO2) following intervention in patients underwent mitral valve 

replacement operation. 

 

Discussion  
Arterial blood gas (ABG) analysis is a crucial for determining the patient’s status before as 

well as after surgery. [10] Taking arterial blood gases (ABG) is an essential part of the 

diagnosis and management of critically ill patients. [11] Pulmonary dysfunction after open 

heart surgery is an important cause of post-operative morbidity. [12] Therefore, improving 

the pulmonary function after surgery results in improved arterial blood gases level, which in 

turn, plays important role in decreasing of post-operative morbidity. In line with our findings 

it has been shown that respiratory muscle training can improve ventilatory function and 

respiratory strength [13] to improve arterial blood gases level.  Inspiratory muscle training 

when added to rehabilitation in patients with chronic obstructive pulmonary disease has 

improving effects on blood gases. [14] Respiratory physiotherapy methods have also been 

shown to improve arterial blood gas after surgery. [15] Comprehensive pulmonary 

rehabilitation therapy is conducive to improving the pulmonary functions and blood gas 

indexes of patients with severe pneumonia during mechanical ventilation. [16] In a pilot 

study it has been revealed that the application of Vibrax has positive effects on the arterial 

blood gases of patients in ICU on the 1. or 2. day after cardiac surgery. [17] However, in 

contrast to our finding it has been claimed that respiratory muscle training substantially 

increases the breathing and cycling endurance in patients but this change cannot be attributed 

to increased O2 supply, as neither PaO2. [18] Further research also can clearly reveal the 
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association of respiratory muscle training with improvement of arterial blood gases in 

patients after mitral valve replacement. 

 

Conclusion 
Our findings indicated that performing respiratory training prior to mitral valve surgery has 

improving effects on PO2 and Oxygen saturation (SaO2). 
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Abstract 
Background and Aim:Dermal fibroblasts are derived from mesenchymal stem cells and are 

cells within the dermis layer of skin capable to differentiate to connective tissue. We aimed to 

isolate human dermal fibroblast cells by enzymatic and explant method.  

Methods: This study was performed at the Skin and Stem Cell Research Center, Tehran 

University of Medical Sciences, Tehran, Iran during 2019. After receiving approval from the 

ethics committee and obtaining informed consent from participants, foreskin samples of 

infants (1 to 5 months old) were prepared. Dermal fibroblast cells were isolated by enzymatic 

and explant method. 

Results: The microscopic observation of samples approved fibroblast cells.  

Conclusion: Foreskin fibroblast cells can be isolated by enzymatic and explant methods. 

Keywords: Foreskin, Fibroblast, Isolation. 

 

Introduction 
The skin is a unique organ that contains a variety of stem cells for the maintenance of skin 

homeostasis and the repair of skin tissues following injury and disease. Skin-derived stem 

cells constitute a heterogeneous population of stem cells generated in vitro from dermis, 

which can be cultured as spherical aggregates of cells in suspension culture. [1] Neonatal 

foreskin removed circumcision is widely available and is generally discarded as biological 

waste. [2] However isolated cells of the foreskin, especially fibroblasts, can be used for 

clinical and research applications.  

Fibroblasts are ubiquitous cells in the human body and are absolutely necessary for wound 

healing such as for injured skin. [3] Dermal fibroblasts are responsible for 

generating connective tissue and allowing the skin to recover from injury. Unlike other 

fibroblast cell types, dermal fibroblasts are far less likely to change into other cell types. [4] 

However, foreskin fibroblast-like stromal cells are progenitors isolated from human tissue 

that can differentiate into diverse cell types. [5]  

There are a several methods for isolation of skin stem cells including fibroblast cells. [6], [7] 

We hereby describe methods from our own laboratory for isolating dermal fibroblast cells 

from neonatal foreskin by enzymatic and explant methods.  

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Center, Tehran University of  
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Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 

committee and obtaining informed consent from participants, foreskin samples of infants (1 

to 5 months old) were prepared by a paediatrician during the circumcision and transferred to 

the laboratory.  

Enzymatic Method 

Skin tissue was first washed in a 70% alcohol plate for 30 seconds and then washed three 

times each time for 2 minutes in the plate containing antibiotic (Figures 1 and 2). The 

fragmented tissue samples were transferred to a Falcon tube and placed overnight in Dispase 

(0.1%) overnight at 4 ° (refrigerator). Contents of the tube were then transferred to a new 

plate and the dermal tissue was separated from the epidermis. The dermal tissue was crushed 

with a surgical blade.  Collagenase (0.1 mg / ml) was added to and incubated for 2 hours. The 

enzyme activity was neutralized by culture medium containing 10% serum. The sample was 

centrifuged (1200 rpm, 5 min). The cell pellet was added to high glucose DMEM medium 

containing 10% serum and transferred to flask.  

 

 

 

 

 

 

 

 

 

 
Fig.1. Foreskin sample 

 

Explant Method 

In the explant method, the tissue was washed and divided into very small pieces (0.1 to 0.2 

mm). After being washed, each small piece was incubated for 15 minutes which followed by 

a serum drop adding and incubation for one day. The next day, a drop of culture medium was 

added to each piece of tissue. On the second day, 500 µl of culture medium was added to 

each sample. 

Microscopic Observation of Cells 

Cells were assessed and photographed every day by an invert microscope (Olympus IX70) 

with 4, 10, 20 and 40 lenses.  

 

Results 
Fibroblast cells were observed under invert microscope 7, 11 and 13 days after isolation 

(Figures 2, 3 and 4)  
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                   Fig.2. Fibroblast cells under invert microscope 7 days after isolation. 

 

 

 

 

 

 

 

 

 

 

   
                        Fig.3. Fibroblast cells under invert microscope 11 days after isolation. 

 

 

 

 

 

 

 

 

 

 

 
                           Fig.4. Fibroblast cells under invert microscope 13  days after isolation. 

 

Discussion 
Circumcision is a surgical procedure and is prevalent worldwide. Circumcision is described 

as a cultural, medical, and religious process which states surgical removal of the foreskin 

either partly or fully. Cells isolated from the circumcised tissues are referred as foreskin cells. 

They have been thought as feeder cell lines for embryonic stem cells. Their fibroblastic 

properties were also utilized for several experiments. [8] Studies have shown that a number 

of stem cells can be isolated from foreskin. [9] It has been shown that multipotent skin-

derived precursors can be obtained with relative ease from neonatal human foreskin. [10] In 

line with our study, it has been previously shown that human foreskin fibroblasts, can be 

obtained by collagenase treatment of neonatal foreskins. [12] Dermal fibroblasts play a vital 

role in maintaining skin function. They not only synthesize and secrete extracellular matrix 
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molecules, but also produce a complex mixture of bioactive factors, which both contribute to 

immune regulation and wound healing. Fibroblasts isolated from skin tissue exhibit wide 

range of potentials, especially in regenerative medicine. [13] Since dermal fibroblasts play a 

critical role in wound healing, researchers are attempting to generate mature dermal 

fibroblasts to repair second and third degree burns. Therefore, without dermal fibroblasts the 

skin cannot properly recover from injury. By restoring fibroblasts to the burned regions, the 

body can restore the extracellular matrix within the wound site and recover from the injury. 

[14], [15]. 

 

Conclusion 
Foreskin fibroblast cells can be isolated by enzymatic and explant methods. 
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Abstract 
Background and Objectives: The impact of sex steroid hormones on proliferation of cancer 

cells has been reported in several studies. The aim of this study was to investigate the effects 

of estradiol and progesterone on colorectal cancer cells metastasis.  

Methods: In this laboratory-experimental study, HT29 cell line was prepared from Pasteur 

Institute Cell Bank. HT29 cells were divided into control and groups exposed to cytotoxic 

dose of progesterone and estradiol. The expression level of CD82/KAI1 gene expression was 

measured using Real Time PCR. The data were statistically analyzed between groups using 

ANOVA. 

Results: The expression level of CD82/KAI1 gene in HT29 cells exposed to cytotoxic 

concentration of progesterone and estradiol significantly increased compared with control 

group.  

Conclusion: The cytotoxic dose of progesterone and estradiol has anti-metastatic effect on 

colorectal cancer cells in vitro. 

Keywords: Estradiol, Progesterone, CD82/KAI1.HT29. 

 

Introduction  
Progesterone involves in the regulation of the sexual cycle, embryogenesis, reproductive 

system development, nervous system development, aging, and brain damage. It is also linked 

to various cancers such as breast and gastrointestinal cancers [1].  Estradiol is one of the main 

sex hormones in women. Estradiol is produced slightly in men by testosterone metabolism. 

Estradiol is involved in regulating the menstrual cycle and regulating the female reproductive 

cycle. Although main role of this hormone is in reproductive tissues such as the uterus, it also 

affects other tissues such as bone, liver, blood vessels, and brain. Estradiol has been 

associated with cancers such as colon cancer. [2] The CD82 gene, also known as the KAI-1 

gene, is a tumor metastasis suppressor gene. This gene is the first metastatic   suppressor gene 

identified in prostate cancer and is located on chromosome 11. This gene is 80 kb in length 

and has 10 exons and 9 introns. This gene, along with some other genes, plays a critical role 

in cell migration, adhesion and cell signaling. CD82/KAI1 gene has an inhibitory role in the 

development of secondary tumors. Decreased expression of this gene results in worsening the 

tumor progression.  Investigation of the expression changes of this gene plays an important 
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role in the prognosis of cancer. Accordingly, the CD82 / KAI1 gene plays a critical role in the 

behavior of therapeutic cells, and is also of clinical and therapeutic importance. [3]   

Some studies have shown that there is a link between hormones such as sex steroid hormones 

and cancers, especially gastrointestinal cancers such as colorectal cancer. [4, 5] Research has 

indicated that female sex hormones such as progesterone and estradiol are linked to cancers. 

[6] Previous studies have shown that female sex hormones such as progesterone and estradiol 

inhibit metastasis in gastrointestinal cancers, especially colorectal cancer. [7] Recent studies 

also have shown that there is a relationship between sex steroid hormones with metastatic 

genes. [8]-[10]  

Research reports revealed that there is a relationship between female steroid hormones, 

especially progesterone and estradiol and metastasis in colorectal cancer. [11]-[14] Also, 

many studies indicate a link between sex steroid hormone administration and CD82 / KAI1 

gene expression.  [15]  However, there are studies showing no link between sex steroid 

hormones and metastasis in certain cancer cells. [16]-[17] Regarding the significant incidence 

of colon cancer in the world [18],[19] as well as the clinical, social and economic 

consequences of colon cancer in patients, and since findings on the association of 

progesterone and estradiol with colon cancer are somehow contradictory [20], [21] , the 

present study was carried out to investigate the effects of cytotoxic dose of progesterone and 

estradiol on  CD82/KAI1 gene expression level in adenocarcinoma colorectal (HT29) cells in 

vitro.  

 

Materials and Methods 
In this experimental-in vitro study, pure powder of progesterone and estradiol hormones were 

obtained from Aboureihan Pharmaceutical Company and different concentrations of it were 

obtained by serial dilution method. The human colon adenocarcinoma cells (line HT29) were 

also purchased from the Pasteur Institute of Iran's Cell Bank and subsequently frozen and the 

samples were transferred to a laboratory in a nitrogen tank and stored in standard conditions. 

Cytotoxic dose of the hormones was assayed using MTT assay method. Colorectal 

adenocarcinoma cells (HT29) were divided into control (untreated) and groups exposed to 

cytotoxic concentration of progesterone and estradiol. Real time PCR was used to evaluate 

the expression levels of CD82/KAI1. In this regard, HT29 cells were implanted in dishes at 

500,000 cells / 10ml / 75cm. 

Subsequently, the cells were incubated for 12 h. Then they were treated with cytotoxic 

concentration of the hormones for 24 hours. The cells were then centrifuged and collected 

and washed with PBS buffer. Total RNA was extracted using a special kit (Roche, 1828 665, 

Germany). Total RNA was reverse transcribed into cDNA by standard kit (Roche, 04 379 

012 001, Germany). Subsequently, primers specific for CD82/KAI1 and Housekeeping 

(GAPDH) genes were used to evaluate gene expression by Real Time PCR. The fluorescent 

reporter molecule (SYBR Green) was also used to observe the progress of PCR. Finally, the 

formula 
CTDeltaDeltaRQ  2  was used to calculate the relative expression of genes.  

Finally, the statistical distribution of the data was first analyzed using Kolmogorov-Smirnov 

test. 

One-way analysis of variance (ANOVA) was performed using SPSS software followed by 

TUKEY test. Differences between groups were considered significant at α <0.05 level. 
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Results 
According to Figure 1, relative expression level (RQ) of CD82/KAI1 gene increased 

significantly in the groups receiving the toxic dose of progesterone (0.1 mg / ml) and of 

estradiol (0.1 mg / ml) compared to the control group (P<0.001, P<0.01, respectively). 

 
Fig 1. The effects of progesterone and estradiol on the CD82 / KAI1 gene expression level in HT29 cells. * Indicates 

significant to control group (**: P<0.01, ***: P<0.001). 

 

Discussion 

We have shown that estradiol and progesterone increase expression level of metastasis 

suppressor   CD82/KAI1 gene in colorectal cancer cells in vitro. Studies have shown an 

association between the CD82/KAI1 gene and metastasis in cancer cells. CD82/KAI1 gene 

expression has been reported in human bone marrow sarcoma cells and colon cancer cells to 

play a key role in cells metastasis. [17], [18] In line with our findings, studies have shown 

that progesterone and estradiol can inhibit metastasis in cancer cells. Research has shown that 

female sex hormones can inhibit metastasis of some types of cancer cells. [22], [23] By the 

contrast, some reports suggest that estrogen metabolites are not associated with colorectal 

cancer risk [24].  

In terms of possible mechanism, since the colon cancer cells have membrane and cytosolic 

progesterone and estradiol receptors [25] which are associated with the expression of 

metastatic genes [26], therefore, the hormones can increase CD82 / KAI1 gene expression 

level by affecting on their receptors in colon cancer cells leading to altered CD82 / KAI1 

gene expression level. 

 

Conclusion 
The cytotoxic dose of progesterone and estradiol has anti-metastatic effect on colorectal 

cancer cells in vitro. 
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Abstract 
Background and Aim:Placenta has different types cellular components including 

mesenchymal cells. The aim of  this study was to isolate mesenchymal cells from the human 

term placenta.  

Methods: Placentas were obtained were obtained from 30 women. The samples were cut into small 

pieces. PBS / EDTA was added and the samples were centrifuged (1800 RPM, 5 min). The 

supernatant was removed and collagenase was added to the sample which incubated at 37 °C 

for 2 hours. After incubation, the enzyme activity was neutralized by adding equal volume of 

10% medium. Sample was passed through a gas containing funnel as a filter. PBS was also 

added to the filter to collect all cellular contents and the filtered sample was centrifuged 

(1800 RPM, 5 min). Finally, the sample was cultured in low glucose DMEM, passaged and 

examined microscopically. Cell morphology was observed using an inverted microscope.  
Results: In the suspension culture of the isolated placentas, cells formed a colony‐forming unit 

fibroblast (CFU‐F)–like colonies, indicating the cells with MSC morphology.  

Conclusion: Searching for alternative sources of MSCs, we prepared MSCs from human 

term placentas which might be used in the healing of skin tissue wounds. 

Keywords: MSC, Isolation. 

 

Introduction 
The placenta is the highly specialised organ of pregnancy that supports the normal growth 

and development of the fetus. Placenta contains different types of cells including 

mesenchymal cells [1], [2].  The human placenta is a dynamic and heterogeneous organ 

critical in the establishment of the fetomaternal interface and the maintenance of gestational 

well-being. It is also the major source of cell-free fetal nucleic acids in the maternal 

circulation [3]. Cells were isolated from placenta via enzymatic digestion and explant culture. 

A morphologically distinct subpopulation of elongated and multinucleated cells was 

identified. This subpopulation was manually passaged from the explant culture, expanded, 

and analyzed [4]. Human term placenta is comprised of various tissues from which different 

cells can be obtained, including hematopoietic stem cells and mesenchymal stem/stromal 

cells (MSCs) [5].  

Recent studies have shown that the placenta might be as a source of stem cells applicable in 

various fields of tissue repairing studies. The multi-disciplinary nature and tremendous 
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potential of the stem cell field has important implications for basic as well as translational 

research [6]. 6. Further synergism of cell biological and biomaterials technologies promises to 

have a profound impact on stem-cell biology and provide insights that will advance stem-

cell-based clinical approaches to tissue regeneration [7]. Among stem cells, mesenchymal 

stem cells are stromal cells that have the ability to self-renew and also exhibit multilineage 

differentiation. MSCs can be isolated from a variety of tissues, such as umbilical cord, 

endometrial polyps, menses blood, bone marrow, adipose tissue, etc [8]. We carried out this 

study to isolate mesenchymal cells from the human term placenta. 

 

Materials and Methods 
This study was performed at the Skin and Stem Cell Research Center, Tehran University of 

Medical Sciences, Tehran, Iran during 2019. After receiving approval from the ethics 

committee and obtaining informed consent from participants. Placentas were obtained were 

obtained from 30 women and collected in sterile container after caesarean section. Mean 

gestational age was 39 weeks (47-41 weeks). The samples were transferred to the laboratory 

(Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1. Placentas obtained after caesarean section in operating room . 

 
The placenta was cut into small pieces. PBS / EDTA was added to the sample. The sample 

was centrifuged (1800 RPM, 5 min). The supernatant was removed and collagenase (1 mg / 

ml) was added to the sample which incubated at 37 °C for 2 hours. After incubation, the 

enzyme activity was neutralized by adding equal volume of 10% medium. Sample was 

passed through a gas containing funnel as a filter. PBS was also added to the filter to collect 

all cellular contents and the filtered sample was centrifuged (1800 RPM, 5 min). Finally, the 

sample was cultured in low glucose DMEM, passaged and examined microscopically. Cell 

morphology was observed using an inverted microscope.   

 

Results 
Searching for alternative sources of MSCs, we attempted to prepare MSCs from human term 

placentas. In the suspension culture of the isolated placentas, cells formed a colony‐forming 

unit fibroblast (CFU‐F)–like colonies (Figures 2,3 and 4), indicating the cells with MSC 

morphology.  
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Fig.2. Mesenchymal cells (1st passage) (X20).  

These cells were observed as fibroblast-like adherent cells 

 

 

Fig.3. Mesenchymal cells (2nd  passage) (X20).   

  

 

.passage) (X20)  rdig.3. Mesenchymal cells (3F 

 

 Discussion 
In this study we isolated mesenchymal stem cells from placentas of women with the mean 

gestational age of 39 weeks. Studies have shown that MSCs can be isolated from a variety of 

tissues [8]. Indeed, MSCs have a crucial function in the development of hematopoietic stem 

cells in the placenta [10]. In line with our finding, it has also been shown that MSCs were 

generated from human placenta tissue by enzymatic digestion and mechanical dissociation 

[11]. Recently, the human placenta-derived mesenchymal stem cells, which are readily 
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available from a biological waste, appear to be a viable alternative to human bone marrow-

derived mesenchymal stem cells [12]. In addition, although the human placenta is considered 

medical wastes, it has become a main source of stem cells. Due to their easy isolation, ability 

to resist immune rejection and ability to differentiate into different types of adult cells, 

placental stem cells are considered superior to other stem cells [13]. The experimental and 

clinical findings revealed that the mesenchymal stem cells isolated from human tissue were 

used in nerve differentiation [14].  

 

Conclusion 
Searching for alternative sources of MSCs, we prepared MSCs from human term placentas 

which might be used in healing of skin tissue wounds. 
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Abstract 
Background and Aim: Adipose tissue provides an abundant source of stromal vascular 

fraction cells that can give rise to multipotent adipose-derived stromal cells. The aim of this 

study was to isolate and evaluate the cell population of human adipose stromal vascular 

fraction.  

Methods: In this laboratory-experimental study adipose tissues were obtained from 10 

healthy patients (30 to 58 years) and maintained in standard condition. After enzymatic 

isolation, viability of stromal vascular fraction cells and surface antigens of cells were 

evaluated by flow cytometry.   

Results: The prepared umbilical cord derived mesenchymal stem cells were successfully 

differentiated to osteocytes.  

Conclusion: We have shown that umbilical cord derived mesenchymal stem cells have 

potential to differentiate to osteocytes; therefore, their application in bone tissue repair is 

predictable. 

Keywords: Umbilical Cord, Mesenchymal Stem Cell, Differentiation, Osteocyte. 

 

Introduction 
The stromal vascular fraction (SVF) derived from adipose tissue is a dynamic and 

heterogeneous cell population and it contains mesenchymal stem/stromal-like cells, 

preadipocytes, endothelial progenitor cells, and pericytes. SVF is acquired from fat tissue 

after a minimal lipoaspiration procedure. SVF is an attractive therapeutic option given that 

the harvesting method is safe and the cells are readily available in large quantities. SVF cells 

demonstrate regenerative potential in damage tissues and organs through paracrine and 

differentiation mechanisms. [1]–[3] Studies have shown that adipose-derived stromal 

vascular fraction cells have different surface antigens.[4]-[6] The components of the stromal 

vascular fraction are a combination of positive and negative markers. For example, a set of 

markers related to endothelial cells, including CD31, CD144, VEGFr2, and Von willebrand, 

are positive. [7],[8] Currently, clinical applications of stromal vascular fraction for treatment 

of various diseases are promising. These new studies are related to wounds, vascular 

ischemia, bone repair, chondrogenic tissue defects and cardiovascular damage. Stromal 

vascular fraction cells are relatively easy and quick to obtain in large quantities without the 

need for processing or cell culture. [9],[10] The aim of this study is to isolate and evaluate 

viability of SVF cells after isolation and CD markers in order to determine the types of cells 

present in stromal vascular fraction of human adipose tissue. 
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Materials and Methods 
Samples were obtained from adipose tissue of 10 healthy women (30 to 58 years) by 

liposuction method and maintained in standard condition. The samples were transferred to the 

tissue culture department. The adipose tissue was transferred from the syringes to the Falcon 

tube. After centrifugation (1200 RPM and 5 minutes), and removing of supernatant, 

collagenase was added and the samples were incubated for 2 hours. Then, the enzyme activity 

was neutralized by adding equal volume of 10% culture media and was pipetted for 5 

minutes. After centrifugation (1200 rpm, 5 min), the supernatant was removed and added to 

1CC of cell pellets of culture medium. For evaluating the CD markers and determining the 

cell population, samples were transferred to flow cytometry laboratory. Seven tubes were 

prepared and different antibodies were evaluated by flow cytometry. 
 

Results 
Flow cytometry analysis showed that human adipose stromal vascular fraction cells were 

positive for CD16, CD34, CD73, CD29, CD105, CD31 and CD45 markers and negative for 

CD3, CD19 and CD38 markers. This analysis indicated that the cells were isolated from the 

human adipose tissue stromal vascular fraction were composed of a variety of cells including 

stem cells, peri-adipocytes, endothelial cells and macrophages. 

 

Discussion 
The SVF cells play an important role in regenerative medicine. [11],[12] There is no unique 

marker for the detection of stromal vascular fraction components. Therefore, it has been 

suggested to use multicolor detection with fluorochrome antibodies for surface antigens. [13] 

Recent studies has been suggested that in the isolation protocol, dead cells should be 

restricted and viability should be more than 70%. [3] As in the present study, cell viability 

was more than 98%. In accordance with the principles and methods used in this study, 

previous studies have also used immunophenotyping and surface markers to evaluate adipose 

tissue derived-stromal vascular fraction cells. Results of this study showed that adipose 

stromal vascular fraction cells were positive for CD16, CD34, CD73, CD29, CD105, CD31 

and CD45 markers and negative for CD3, CD19 and CD38 markers. In fact, based on 

previous studies [14], CD34, CD29, and CD105 markers were positive due to the presence of 

adipose-derived stem cells. Also, CD31 marker was positive due to the presence of 

endothelial cells, CD45 and CD34 markers were positive due to the presence of periadipocyte 

cells. On the other hand, CD73 and CD90 markers were positive due to the presence of 

macrophage cells. Since CD3 and CD19 were negative, so the sample was also negative for T 

and B cells. 

 

Conclusion 
We have shown that human umbilical cord is one of the major sources of mesenchymal stem 

cells, which can be differentiate to osteocytes, according to which, their application in bone 

tissue repair is predictable. 
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