
 

The Effect of Adipose Tissue-Derived 

Mesenchymal Stem Cells on the Testis of 

Chemically-Induced Castration Model by 

Calcium Chloride in Adult Albino Rats 

Thesis  

Submitted for Partial fulfillment of  

M.Sc. Degree in Histology and Cell Biology 

By 

Hend Mohamed Ahmed Mohamed Hussein 

Demonstrator of Histology and Cell Biology 

Faculty of Medicine – Ain Shams University  

Under Supervision of: 

Prof. Dr. Suzi Sobhy Atalla 

Professor of Histology - Faculty of Medicine- Ain Shams 

University 

Prof. Dr. Hanan A. Saleh 

Professor of Histology - Faculty of Medicine- Ain Shams 

University 

Dr. Sara Abdel Gawad 

Lecturer of Histology - Faculty of Medicine- Ain Shams 

University 

Faculty of Medicine 

Ain Shams University  

2016 





 

Acknowledgment 

 

First of all I would like to thank God who allowed and helped 
me to accomplish this work and only by his will everything can be 
achieved. 

I would like to express my respectful thanks and profound 
gratitude to Professor Dr Suzi Sobhy Atalla Professor of Histology 
and Cell Biology - Faculty of Medicine- Ain Shams University for 
her keen guidance, kind supervision, valuable advice and continuous 
encouragement, which made the completion of this work possible. 

I am also delighted to express my deepest gratitude and thanks 
to Professor Dr Hanan A. Saleh, Professor of  Histology and Cell 
Biology, Faculty of Medicine, Ain Shams University, for her kind 
care, continuous supervision, valuable instructions, constant help and 
great assistance throughout this work. 

 I wish to introduce my deep respect and thanks to Dr. Sara 
Abdel Gawad, Lecturer of Histology and Cell Biology, Faculty of 
Medicine, Ain Shams University, for her encouragement, kindness, 
supervision and cooperation in this work. 

I would like to express my thanks to my friends and colleagues 
at the Histology and Cell Biology department, Faculty of Medicine- 
Ain Shams University for their support till this work was completed. 

 Hend Mohamed Ahmed 

 

 

 

 

 





List of Contents 

Title Page 

 List of Abbreviations 

 List of diagrams 

 List of Histograms 

 List of tables 

 Abstract 

I 

III 

IV 

V 

VI 

 Introduction 

 Aim of the Work 

 Review of the Literature 

1 

4 

5 

 Materials and Methods 27 

 Results 46 

 Discussion 220 

 Summary 

 Conclusion and Recommendations 

234 

237 

 References 238 

 Arabic Summary  

 





List of Abbreviations 

 

I 
 

List of Abbreviations 

ABP: Androgen binding protein 

ADMSCs: Adipose tissue derived mesenchymal stem cells 

BCG: Bacillus Calmette–Guérin  

BMMSCs: Bone marrow mesenchymal stem cells 

CaCl2:  Calcium chloride 

CD: Cluster of differentiation 

DMEM: Dulbecco's modified Eagles medium 

EDTA: Ethylene diammine tetracetic acid 

EPS: Endothelial progenitor cells 

ESCs:  Embryonic stem cells 

FBS: Fetal bovine serum 

FNA: Fine-needle aspiration 

FSH: Follicle stimulating hormone 

GnRH: Gonadotropin-releasing hormone 

HCG: Human chorionic gonadotrophin 

HSC: Hematopoietic stem cells  

ICSI: Intra-cytoplasmic sperm injection 

IVF: In vitro fertilization 

LH: Luteinizing hormone 





List of Abbreviations 

 

II 
 

MFI: Male factor infertility 

MSCs:  Mesenchymal stem cells 

NOA: Non obstructive azoospermia 

P3: passage 3 

PBS: Phosphate buffer saline 

PLA: Processed lipo aspirate 

POH: Progressive osseous heteroplasia  

ROS: Reactive oxygen species 

RPM: Round per minute   

SCO: Sertoli cell only 

SERM: Selective estrogen receptor modulators 

SSCs: Spermatogonial stem cells 

STs: Seminiferous tubules 

SVF: Stromal vascular fraction 

TEM: Transmission electron microscope 

TESA: Testicular sperm aspiration 

TESE: Testicular sperm extraction 





 

III 
 

List of Diagrams 

Title Page 

 Diagram a 

 Diagram b 

 Diagram c 

 Diagram  d 

 

139 

139 

140 

140 

 





 

IV 
 

 

List of Histograms 

Title Page 

 Histogram 1 

 Histogram 2 

 Histogram 3 

 Histogram 4 

 Histogram 5 

 Histogram 6 

 

210 

212 

214 

216 

218 

220 

 





 

V 
 

List of Tables 

Title Page 

 Table 1 

 Table 2 

 Table 3 

 Table 4 

 Table 5 

 Table 6 

 

208 

210 

212 

214 

216 

218 

  

  

  

  

  

  

  

 


