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Abstract 
 

Background:  Lead is one of the heavy metals that has many side effects 

on different organs. Recently, infertility among both men and women has 

become a major concern. Transplantation of mesenchymal stem cells to 

the male reproductive organ is used for curing various diseases. 

Aim of the work:  

The aim of the present work is to study the microscopic structural 

variations and immunohistochemical appearance of the effects of 

mesenchymal stem cells transplantation (MSCs) on oligospermia induced 

in adult male albino rats. 

Material and methods: Thirty-two adult male rats were divided into; 

Group I (control group-ten rats), group II, twelve rats injected 

intravenously by a single dose of lead nitrate (LN, 23.3 mg/kg body 

weight) and group III (L N with MSCs) ten rats injected intravenously for 

six weeks. Sperm analysis, hormonal assay and testicular samples were 

taken for histological, immunohistochemical and statistical analysis at the 

end of the study. 

Results:  The results revealed that the mean percentage of sperm count, 

sperm motility and testosterone levels were significantly affected after 

LN toxicity with apparent changes in the histological pattern of the 

seminiferous tubules which showed distortion, abnormal distribution, 

vacuolation, deeply stained nuclei (apoptotic nuclei) and detachment of 

spermatogenic cells from the germinal epithelium in comparison to the 

control group. Immunohistochemical study showed that a significant 

elevation of the intensity of caspase-3 immunostaining in Sertoli, Leydig 
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and peritubular myoid cells in comparison to that of the control group. 

MSCs injection after lead toxicity showed significant improvement in 

sperm analysis (count, motility, abnormality and morphology) with 

marked improvement in histological changes as well as decrease in the 

mean area% of caspase -3 immune reaction. 

Conclusion:  MCSs partially prevent testicular degenerative changes 

induced by lead toxicity, suggesting that the MSCs may give hope in the 

treatment of male infertility. 
Key wards   oligospermia, lead, stem cells and caspase-3. 

Introduction 

Infertility in both male and female has a major interest as it affects nearly 

twenty percent of the population all over the world. Male factors are 

responsible for a large percent of infertility cases (1). 

Spermatogenesis and factors affecting it are so important to study the 

causes and mechanism of male infertility (2). 

Metals are special environmental intoxicants because they tend to cause 

accumulative properties in the body and lead to serious hazards to vital 

systems (3). Lead (Pb) is one of the most common metals with wide uses 

by different methods especially in industrial uses (4).  

One of the main toxicological effect of lead is male infertility (5), as other 

studies proved that lead can pass the blood -testis barrier causes 

impairment of differentiation of germ cells and so affects 

spermatogenesis (6). The more susceptible to lead toxicity are workers 

who are under risk of a decrease in semen amount, sperm count and 

motility. (7, 8). lead toxicity causes oxidative stress and the generation of 

more reactive oxygen species (ROS) that affect all tissues (9,10). 

Stem cells have a capacity of differentiation and self-renewal into 

different cell types on exposure to a special stimulus (11). 

Mesenchymal stem cells (MSCs) are defined as adult stem cells 

originated from bone marrow. They are known as multipotent cells and 

consider as the best choice for therapeutic purposes due to their ability to 

differentiate to different cell types (12,13). 

 The studies on andrology research showed that the stem cells which were 

taken from human umbilical cord have the ability to differentiate into 

sperm-like cells (14,15).  

Some researchers studied the ability of differentiation of MSCs into 

different cells as Leydig cells and Sertoli cells (16). 

This study was done to investigate the effects of MSCs on experimentally 

induced oligospermia in adult male albino rats. 

Materials and methods  
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Animals  

Thirty-two adult male albino rats (90-120 days old and 160-250 gm 

weight) were taken from the Animal House, Moshtohor Faculty of 

Veterinary Medicine, Benha University. Rats were kept under 

observation for 1 week before the start of the experiment to acclimatize. 

They were maintained in a temperature- and humidity-controlled room 

and given water and food as free access, in which animal experiments 

were done according to the recommendations and approved protocols for 

the use of laboratory animals and their proper care.  

 

-Drugs used: Lead nitrate was purchased as powder (AB 228621-100G 

Sigma-Aldrich, St. Louis, MO, USA). 

-Mesenchymal Stem Cell (MSCs) were provided from the unit of stem 

cell research at the Biochemistry department of the Faculty of Medicine, 

Cairo University (Cairo, Egypt). MSCs were prepared previously from 

rat’s bone morrow in which isolation and culture of MSCs were done 

according to the method described by [17]. 

Identification of MSCs in vitro was done by examination of culture by 

using an inverted microscope (Leica DM IL LED with camera Leica 

DFC295; Leica Microsystems CMS GmbH, Wetzlar, Germany) appear as 

spindle-shaped cells. Flow cytometric analyses were carried out to 

evaluate the MSCs marker profile, CD90 and CD44 (HPA005785 Sigma-

Aldrich, St. Louis, MO, USA) on a Fluorescence Activated Cell Sorter 

(FACS) flow cytometer (Coulter Epics Elite, Miami, Florida, USA). (18) 

. Then labeling and homing of MSCs with a green fluorescent 

protein(GFP) in which MSCs were harvested in the fourth passage and 

labelled with the Green fluorescent protein (   

AAA27722  Sigma-Aldrich, St. Louis, MO, USA) ,GFP is  a protein that 

when exposed to light in the blue to  the ultraviolet range gives  

green fluorescence (19). MSCs were centrifuged and washed twice in a 

serum-free medium. MSCs were transfected with GFP plasmid using 

lipid-based transfection reagent in which 2 𝜇g of plasmid DNA and 6𝜇L 

of X-treme GENE HP transfection reagent in 200 𝜇L of MESC medium 

were incubated for 15 minutes at room temperature and added drop-by-

drop to freshly seeded MESCs. Cells were cultured normally with a daily 

change of media. Seventy-two hours after transfection, GFP positive 

MESCs were selectively taken to new wells for culture. This process was 

repeated over the next 5 passages till relatively homogenous GFP positive 

MESCs colonies were established (20,21). 

  

Experimental design  

https://www.sigmaaldrich.com/catalog/search?term=10099-74-8&interface=CAS%20No.&lang=en&region=US&focus=product
http://www.ncbi.nlm.nih.gov/protein/AAA27722
http://www.ncbi.nlm.nih.gov/protein/AAA27722
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Fluorescence
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Rats were divided randomly into three groups: 

1-Group I (10 rats) did not receive any treatment and were used as 

control.  

2-Group II (12 rats) (lead toxicity group): a single dose of lead nitrate 

(LN, 23.3 mg/kg body weight intravenously) in which 1g of lead nitrate 

powder was dissolved in 2ml cold water (22).  

3-Group III (10 rats) (L N & MSCs group): a single dose of lead nitrate 

was taken (LN, 23.3 mg/kg body weight intravenously). Then after one 

week of induced lead toxicity a single intravenous dose of 1 × 106 MSCs 

per rat was given and the rats were left for six weeks (23). 

Induction of oligospermia 

Oligospermia was induced in group II& III in which rats were injected 

with a single dose of lead nitrate (LN, 23.3 mg/kg body weight) about ¼ 

LD50 according to the method described by (22&24) in which toxicity 

was induced one week of lead administration.  

Measurement of sperm parameters 

Sperms were collected by diffusion method (25) in which distal end of 

vas deferens, about 1cm were taken from all groups at the end of 

experiment and then immersed in 3 mL of Hank’s balanced salt solution 

(HBSS). After 10 min sperm count was carried out using a 

hemocytometer (26).  

Sexual hormones measurement 

 At the end of experiment, animals were anaesthetized by intra-peritoneal 

injection of 50 mg/kg pentobarbital. Blood was collected from tail vein in 

which 3cm of blood were taken and centrifuged at 3000rpm /20min to 

separate plasma and by solid phase radioimmunoassay (RIA) using 

components of a commercial kit, quantitative measurement of serum 

testosterone was carried out (Coat-, Siemens Diagnostics, Los Angeles, 

USA). Serum sexual hormones including LH and follicle-stimulating 

hormone (FSH), (DRG ELISA Kit, Germany) were estimated using 

enzyme- linked immune sorbet assay kits (27). 

Histological study  

Two rats of lead toxicity group were sacrificed after one week to asses 

lead toxicity, while other rats of all groups were sacrificed after seven 

weeks from starting of the experiment. 

Testis specimens from all groups were fixed in Bouin solution for 4 to 

5hours till it became hard in consistency then proceeded for paraffin 

block preparation. For the light microscopic examination, tissue sections 

of 5 μm thickness were stained with haematoxylin and eosin stain to 
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study the structural light microscopic changes, and Masson’s trichrome 

stain to show collagen fibers (28). 

Immunohistochemical method for detection of caspase-3: 

Sections of 4 µm thickness were used for the immunohistochemical assay 

of caspace-3 protein (anti-apoptotic factor) (29). Polyclonal rabbit 

antibodies were used for detection of caspase-3. They were 

purchased from sigma laboratories and kit used the avidin-biotin-

peroxidase system produced by(AB2302) AB-4 (Novacastra` laboratories 

Ltd., UK). This kit contained: 6 ml of normal rabbit serum as protein 

blocking reagent, 0.3 ml avidin, 5 ml of Poly L- lysine solution as a 

tissue adhesive, 0.3 ml of biotinylated rabbit anti-mouse secondary 

antibody and 2 ml of hydrogen peroxide with 15 foil 

wrapped diaminobenzidine (DAB).  Paraffin sections were mounted in 

the slides and incubated at 65ºc overnight for perfect adhesion. Sections 

were deparaffinized in xylene, rehydrated in descending grades of alcohol 

and then immersed in 3% hydrogen peroxide in methanol for 10 min to 

block endogenous peroxidase activity. Then, they were washed in 

phosphate buffer saline (PBS). 10% normal serum was applied for 30 min 

to decrease non-specific binding. The primary antibody was 

applied overnight then washed with PBS. Sections were 

covered with biotinylated secondary anti-mouse antibody for 30 min and 

then washed in PBS. Avidin-biotin reagent was applied for 30 min, then 

washed with PBS. DAB was added for 5 min, as a chromogen and 

washed with distilled water followed by Mayer's Hematoxylin as 

a counterstain. Human tonsil (obtained from the pathology department in 

our institution) served as a positive control according to Manufacturer 

Company. Negative control slides were prepared by the same steps, 

except they were incubated with the antibody diluent instead of primary 

antibody. Positive reaction for caspas-3 appeared in the form of brown 

nuclear staining (30).  

Tracking of Stem Cells 

MSCs labeled with Green Fluorescent Protein (GFP) were observed in 

testis sections using Fluorescence Microscope 

(Leica Microsystems CMS GmbH). This was done in the Biochemistry 

Department, Faculty of Medicine, Cairo University. 

 Morphometric analysis 

The mean diameter of the seminiferous tubules, seminiferous epithelial 

height in each group were estimated as ocular micrometer were used to 

measure the most ten circular seminiferous tubules (31). Mean area % of 
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collagen fibers content and mean area % of caspase-3 expression were 

analyzed using image analyzer (computer system in 

the morphometric unit in the Histology Department, Faculty of Medicine, 

Cairo University) Image- Pro Plus program (version 6.0; Media 

Cybernetics Inc., Bethesda, Maryland, USA).  Ten high-power fields 

(400X) were measured from sections of all groups   and their mean was 

taken. Statistical analyses were carried out using IBM SPSS statistics 

software for Windows (version 20; IBM Corp., Armonk, New York, 

USA). 

spermatogenetic activity evaluation was done by using Johnson’s score 

(32). The score was estimated for each testicular slide. In which 100 

seminiferous tubules were observed and scored on a scale of 1–10 

according to the spermatogenesis level as follow:10 complete 

spermatogenesis,9 minimal impaired spermatogenesis,8 not more than 

five spermatozoa per tubule,7 many early spermatids with no late 

spermatids ,6 stop of spermatogenesis at the spermatid stage,5 a lot  

spermatocytes,4 minimal  spermatocytes; arrest of spermatogenesis at the 

primary spermatocyte stage,3 only spermatogonia,2 no germ cells; Sertoli 

cells only and 1no seminiferous epithelial cells; tubular sclerosis  

Statistical analysis 

Data were expressed as mean ± SD by using one-way ANOVA. P values 

<0.05 were considered to be statistically significant. 

Results: 

Sperm analysis: 

The mean percentage of sperm count and sperm motility for the lead 

toxicity group were significantly reduced as compared to that of the 

control group but sperm shape abnormality showed significate increase. 

In animals treated with MSCs, sperm count and motility were 

significantly improved. These results are shown in table 1 & histogram 1. 

Table 1: sperm analysis in different groups: 

            Groups 

parameters    

     Control             LN              LN +MSCs 

Sperm count (10 6 /ml) 100.5 ±0.71 51.45 ±0.21a 96.65 ±1.074b 

Sperm motility    % 97.83 ±2.054 42.16 ±0.4a 86.48 ±0.26b 

Abnormal sperm (%)  9.66 ±1.082 55.87 ±11.051a 23.06 ±0.49b 
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Sperm morphology (%) 92.3 ±0.47 45.36 ±0.72a 80.97 ±.0.62b 

-LN: lead nitrate   and   MSCs: mesenchymal stem cells. 

- a   is significant as compared to control group, while b is related to lead group (P 

values <0.05 were considered to be statistically significant). 

 

 

Sexual hormones level:  

A significant decrease in sexual hormones level (0.82 ± 0.07, 5.2 ± 

0.43&3.5 ± 0.40), after treatment with LN as compared to control rats 

(2.2 ± 0.21, 9.3 ± 0.81&7.2 ± 0.62). The data revealed that MSCs elevate 

the level of serum of sex hormones and approached control values (1.9 ± 

0.16, 7.8 ± 0.61&7.1 ± 0.68) (P < 0.05) (histogram 2). 

 

Table 2: means ± SE of sexual hormones in all groups. 

            Groups 

parameters    

       Control          LN              LN +MSCs 

LH 

(ng/ml) 

2.2 ± 0.21 0.82 ± 0.07a 1.9 ± 0.16b 

FSH (ng/ml) 9.3 ± 0.81 5.2 ± 0.43a 7.8 ± 0.61b 

Testosterone 

(ng/ml) 

7.2 ± 0.62 3.5 ± 0.40a 7.1 ± 0.68b 

 
T a versus control group, b versus LN, *p<0.01 is considered significant 
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Histological results 

MSCs identification and homing: 

were recognized at 14-days of culture by an inverted microscope as 

fibroblast shaped cells with some polygonal and rounded cells in between 

(figure A1). A fluorescent microscope photo micro graph 

showing MSCs labeled with green fluorescent dye in vitro (figure A2). A 

fluorescent microscope photomicrograph showing MSCs labeled with 

green fluorescent dye in testis (figureA3). Image analysis 

for MSCs characterization showing 95.88% positivity 

for CD90and 97.78% positivity for CD44 (figureA4). 

 H&E 

 Control rat's testis showed normal testicular tissue which formed of 

closely regular seminiferous tubules lined by stratified germinal 

epithelium. Limited spaces (interstitium) in between the tubules which 

contain blood vessels and interstitial cells (Figure 1A). Germinal 

epithelium consists of spermatogonia, spermatocytes, spermatids with 

spermatozoa in the lumen of seminiferous tubules in control group 

(Figure1B). Lead toxicity rat's testis (twelve rats ) showed nearly totally 

irregular, shrunken and distorted seminiferous tubules with decrease in 

the thickness of the testicular epithelium and wide   interstitium in 

between them (Figure 1C). Vacuolated widely separated germ cells with 

deeply stained nuclei and acidophilic homogenous material in 

the interstitium with dilated congested blood vessels (Figure 1D).  

 

MSCs treated group revealed that most of the seminiferous tubules appear 

nearly normal (Figure 1E).  While few seminiferous tubules showed mild 
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degeneration and still had a reduced height of their epithelium 

with separated germ cells with deeply stained nuclei (Figure 1F).  

 Masson’s trichrome of control rat testis showed normal distribution of 

the collagen fibers in the tunica albuginea, the basal lamina of the 

seminiferous tubules and the walls of the blood vessel (fig.2a). The 

marked increase in the collagen fibers in the testicular capsules, the walls 

of the blood vessels and the basal lamina of the seminiferous tubules 

observed in LN group (Fig.2b). MSCs treated group revealed that a 

nearly normal distribution of the collagen fibers as compared to   the 

control group (Fig.2c). Some sections of the MSCs group still showed 

some increase of collagen fibers (Fig.2d). 

Immunohistochemical results: 

Control rat's testis showed the negative nuclear reaction of the caspase-3 

in cells lining the seminiferous tubules (in 

spermatogonia, spermatocytes, spermatids and sertoli cells) as in 

(Figure 3a). While LN treated group II showed strong positive expression 

of caspase-3 in all cells lining the tubules and interstitial cells 

of Leydig (fig 3b). MSCs treated group III showed negative expression of 

caspase-3 was observed in all cell types as in (Figure 3c). In some tubules 

of MSCs treated rats group weak positive expression of caspase-3 was 

observed as in (figure 3d).   

A1  A2     

A3  A4
Figure A: (1) Inverted microscope micrograph of mesenchymal stem cells at 14-day culture. The cultured undifferentiated MSCs are 

spindle-shaped cells (white ↑) (× 200). A (2) A fluorescent microscope photograph showing MSCs labelled with green fluorescent 
dyein vitro (arrows) (× 1000). A (3) A fluorescent microscope photograph showing MSCs labelled with green fluorescent dye in 

testis(arrows) (× 1000. A (4) image analysis for MSCs characterization showing 95.88% positivity for CD90and 97.78% positivity for 
CD44. 
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Fig 1A: histological section in testis of adult rat in control group showing crowded regular 

seminiferous tubules (black arrows) lined by stratified germinal epithelium (SGE) with narrow 

interstitium in between (IC) with blood vessels (BV).   H&E stain (X 200). 

  

Fig1B: histological section in testis of adult rat in control group showing normal appearance of 

seminiferous tubules which lined with spermatogonia (SG), spermatocytes (SC), spermatids(SP), with 
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spermatozoa in the lumen (SZ) and narrow interstitium in-between tubules(IC).H&E stain (X 400). 

 

Fig1C: histological section in testis of adult rat in LN toxicity group showing many distorted tubules 

(white arrows), reduced epithelial thickness (RET), empty lumen (stars), pyknotic nuclei of germinal 

epithelium (black arrows) and wide interstitial space (circle) H&E stain (X 200). 

 

 

 

Fig1D: photomicrograph of testis of adult rat in LN toxicity group showing vacuolated cells 

(white arrows) with wide separation between cells (white star), dilated congested blood 

vessels (V) and wide interstitial space (IC) with acidophilic homogenous material. H&E stain 

(X 400). 
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Fig 1E: photomicrograph of testis of adult rat in MSCs treated group showing normal seminiferous 

tubules (white arrows) with spermatozoa in their lumina (SZ). Evident normal spermatogenic cells 

(black arrows). Congested blood vessels (V). H&E stain (X 200). 

 

Fig1F: photomicrograph of testis of adult rat in MSCs treated group showing degenerated tubules 

(black arrows) with reduced epithelial thickness (green stars), separated germ cells (black stars) with 

pyknotic nuclei (black lines). Wide interstitial space (IC). H&E stain (X 200). 
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Fig 2a: photomicrograph of testis of adult rat in control group showing normal distribution of collagen 

fibers in capsule (black arrow), basal lamina of seminiferous tubules (white arrow) and in wall of blood 

vessels(star). Masson trichrome stain (X 200). 

 

Fig 2b: photomicrograph of testis of adult rat in LN toxicity group showing marked increase of 

collagen fibers in capsule (star), basal lamina of seminiferous tubules (white arrows) and in wall of 

blood vessels (black arrows). Masson trichrome stain (X 200) 
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Fig 2c: photomicrograph of testis of adult rat in MSCs treated group showing decreased distribution of 

collagen fibers in capsule (black arrow), basal lamina of seminiferous tubules (white arrow) and in wall 

of blood vessels(star). Masson trichrome stain (X 200) 

 

Fig 2d: photomicrograph of testis of adult rat in MSCs treated group showing slight increase in 

distribution of collagen fibers in capsule (black arrow), basal lamina of seminiferous tubules (white 

arrow) and in wall of blood vessels(star). Masson trichrome stain (X 200) 



15 
 

 

Fig 3a: photomicrograph of testis of adult rat in control group showing negative immunostaining of 

caspase -3 in all cell types lining the seminiferous tubules and interstitial cells of Leydig (black 

arrows). caspase -3 immunostaining, ×200 

 

 

Fig 3b: photomicrograph of testis of adult rat in LN toxicity group showing strong positive 

immunostaining of caspase -3 in all cell types lining the seminiferous tubules and interstitial cells of 

Leydig (black arrows). caspase -3 immunostaining, ×200. 
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Fig 3c: photomicrograph of testis of adult rat in MSCs treated group showing negative immunostaining 

of caspase -3 in all cell types lining the seminiferous tubules and interstitial cells of Leydig (black 

arrows). caspase -3 immunostaining, ×200. 

 

Fig 3d: photomicrograph of testis of adult rat in MSCs treated group showing weak positive 

immunostaining of caspase -3 in cell lining few seminiferous tubules and interstitial cells of Leydig 

(black arrows). caspase -3 immunostaining, ×200 

Morphometric results: 

Table 3: The Johnson score, epithelial thickness and seminiferous diameter in all 

groups. (range) 
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            Groups 

parameters    

  Mean value 

     Control  

   Mean value 

        LN 

     Mean value 

        LN +MSCs 

Johnson score 9.67±0.32 5.67±0.12 a 9.33±0.52 b 

Epithelial thickness 106.42±3.35 82.62±1.77 a 99.63±1.04 b 

Seminiferous diameter  357.83±4.58 309.57±5.60 a 338.15±8.72b 

T a versus control group, b versus LN, *p<0.01 is considered significant.  

 

 Table 4: The mean area % and SD of collagen fibers accumulation between 

groups. 

            Groups 

parameters    

 

     Control  

         

   LN 

      

LN +MSCs 

Mean area % 0.15% 25.28%  1.65% 

SD± 0.01 0.06 s 0.02 s 

P value  0.050 0.033 

S = Significant at P< 0.05 and SD = standard deviation  
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Table 5: The mean area % of caspase expression and SD in examined groups. 

            Groups 

parameters    

     Control          LN              LN +MSCs 

Mean area  0.25% 1.86%  0.39% 

SD± 0.01 0.12s 0. 210s 

P value  0.050 0.033 

 

(S = Significant at P< 0.05 and SD = standard deviation 
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Discussion: 

 lead as a Heavy metal is considered as severely toxic heavy metal. It has 

serious occupational hazards all over the world (33). 

Heavy metals have adverse side effects on the male reproductive system, 

affecting sperm motility, sperm count, morphology (34) and 

spermatogenesis (35). 

Our study was done to check the effect of MSCs on experimentally 

induced oligospermia. 

In the present study administration of lead nitrate causes, significant 

decrease in sperm count and their motility as compared to the control 

group with abnormal sperms. As lead has the ability to pass through 

blood –testis barrier and lead to impairment of the spermatogenesis by 

DNA damage of spermatogonia and spermatocytes (36). 

 The abnormal sperm characteristics associated with lead administration 

compared to the control group may be due to the decrease in testosterone 

level which is seen in our study. The testosterone hormone is essential for 

spermatogenesis, normal development of sperms and normal structural 

physiology of seminiferous tubules (37). 

 The significant decrease in plasma testosterone concentration of rats with 

lead toxicity may be due to a decrease in the expression of enzymes 

which are needed for the hormonal synthesis of steroids like testosterone 

and luteinizing hormone (LH). This decrease in the testosterone and LH 

level was due to many physiological mechanisms. The decrease in the 

number of LH binding sites in Leydig cells (38).  Some authors showed 

that the physiological mechanism is the reduction in plasma level of 

prolactin because prolactin has a direct role in LH binding sites in rat’s 

testes (39). All the above factors could have many effects on 

spermatogenesis and Leydig cells function and which are considered the 

targets of lead molecules (40). 

 The histological results of testis of rats with lead toxicity showed 

degeneration of the seminiferous tubules and alteration of 

spermatogenesis. There were distorted seminiferous tubules with 

widening of the interstitium in-between and marked decrease in the 

thickness of the germinal epithelium, with many deeply stained nuclei. 

Seminiferous tubules showed the absence of mature sperms in the lumen 

and congestion of testis blood vessels. Nearly Similar changes with the 

presence of immature cells within the seminiferous tubular lumen were 

seen in rats under the effect of lead acetate (41). Above results also 

agreed with those reported by some authors (42) in which they explained 

the reduction of sperms which occurred in rats with lead-toxicity was 

mainly due to an abnormal change in the different stages of 

spermatogenesis and decrease numbers of spermatids which lead to loss 

of spermatozoa in the seminiferous lumen. 
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The spermatids were affected more when compared with other germ cells 

and absences of sperms in the most of seminiferous tubules were 

observed by (43). 

On the other hand, separation of cells from the basal membrane of the 

seminiferous tubules may be due to cellular degeneration. (41). 

 It has been documented that the lead has the ability to cross the blood-

testis barrier resulting in detachment of Sertoli and germ cells in vitro 

from the basal lamina (44). The mechanism of damage is by inducing 

lipid peroxidation, oxidative stress, and production of reactive oxygen 

species which may damage the biological membranes in the testes with 

degeneration of the spermatogenic and inhibit the process of androgenesis 

by Leydig cells in testis tissue. (45). 

 Lead nitrate has been shown to accumulate in the testis resulting in the 

reduction of spermatogenic cells as result of oxidative damage (46). 

 Many studies have provided that the metals are able to interact with 

nuclear DNA leading to oxidative damaged cells (47). 

Sperm DNA damage is an indicator of infertility of male and this may 

be affected by cell apoptosis and oxidative stress (48). 

  In the present study, the rats treated with MSCs showed a significant 

increase level of sperm count and their motility, and decrease the 

percentage of abnormal sperms. Also, there is an elevation in testosterone 

level, in comparison to that group treated by lead. So, MSCs may have a 

potential chance of treating male oligospermia and testosterone 

deficiency. It could also be suspected that the improving effects 

of MSCs can be due to their ability to differentiate into male germ cells 

(49). 

  Many authors proved that MSCs have the ability to differentiate into 

both spermatogenic cells and steroidogenic cells, such as Leydig cells, 

both in vitro and in vivo (50). Immunohistochemical detection of caspas-

3 is one method for identification of apoptotic cells. 

 Many studies explain that the MSCs can protect the testis from oxidative 

damage and apoptotic which done by lead toxicity as MSCs produce stem 

cell factors (SCF)that pass to the spermatogenic cells and Sertoli cell to 

enhance the synthesis of their DNA and so MSCs can improve 

the histopathological changes in the testis (51) and this was in agreement 

with our results as there was significant decrease in casapase-3 as 

antiapoptic marker with MSCs treated group. study has found that 

activation of apoptosis machinery in germ cell involves the Fas/Fas 

ligand system (52). Fas ligand is produced by Sertoli cells and Fas 

receptor is localized on spermatocytes and spermatids, as well as Sertoli 

cells and SCF has antiapoptotic effects through inhibit Fas ligand (53). 
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Other researcher reported that the MSCs might have the ability to 

improve spermatogenesis by the ability of MSCs to differentiate into 

sperm or by the maintenance of the spermatogonial stem cells (54). 

 CONCLUSIONS 

 The present study suggests that MSCs can improve the male 

oligospermia caused by lead toxicity. MSCs reestablishment of 

spermatogenesis through differentiation into sperms or by their anti-

apoptotic effect. MSCs have a very promising approach in regenerative 

medicine as MSCs/BM are capable of differentiating into germ cells 

and Leydig cells in the testis. 
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 مخلص العشبىال

لحقه الخلايا الجزعية الىسيطة  المستجيبةالتغيشات الهيكلية المجهشية 

البالغة )دساسة جشران ال ا  في خصية يفي قلة النطاف المستحذث تجشيب

 مناعية( هستىكيميائية و هستىلىجية
 

اىَخخيفت. فٍ اىشطاص هى أحذ اىَعادُ اىثقُيت اىخٍ ىها اىعذَذ ٍِ اِثاس اىداّبُت عيً الأعضاء 

اِوّت الأخُشة ، أطبح اىعقٌ بُِ مو ٍِ اىشخو واىَشأة ٍظذس قيق مبُش. َغخخذً صسع اىخلاَا 

 اىدزعُت اىىعُطت إىً اىعضى اىخْاعيٍ اىزمشٌ ىعلاج الأٍشاع اىَخخيفت.

ىَىث ذىُو م 3ىيناعبُض اىخحذَذ اىهغخىمَُاًَ اىَْاعً ىذساعت اىخباَْاث اىهُنيُت اىَدهشَت وا

اىغائو عيً قيت  ((MSCs عخدابتً ِثاس صسع اىخلاَا اىدزعُت اىىعُطت والا تلاَا اىَبشٍداىخ

 .اىدشراُاىَغخحذد فً رمىس  اىَْىي

باىخغاوٌ إىً ؛ اىَدَىعت الأوىً )اىَدَىعت  اىبا ىغت  اىدشراُ رمىس ٍِحٌ حقغٌُ ثلاثىُ 

 32.2اىضابطت( ، اىَدَىعت اىثاُّت )اىخٍ ححقِ فٍ اىىسَذ بدشعت واحذة ٍِ ّخشاث اىشطاص )

اىخغٌَ باىشطاص ٍع حقِ اىخلاَا اىدزعُت ٍيغٌ / مغٌ ٍِ وصُ اىدغٌ( واىَدَىعت اىثاىثت )

عُْاث  ثٌ اخزث  . (ىىسَذ ىَذة عخت أعابُععِ طشَق ا اىخلاَا اىدزغُت اىىعُطتحٌ حقِ اىىعُطت )

 ىيخحيُو اىْغُدٍ واىَْاعٍ فٍ ّهاَت اىذساعت.ٍِ مو خظُت 

مشفج ّخائدْا أُ خىدة اىغائو اىَْىٌ وٍغخىَاث هشٍىُ حغخىعخُشوُ حأثشث بشنو مبُش بعذ 

ىيخلاَا  هْاك حىصَع غُش طبُعٍ اّه وخذ اىْغُدٍىفحض ا وٍعباىشطاص ىيخغٌَ اىخعشع 

باىَقاسّت ٍع اىَدَىعت اىضابطت.  اىغشاء اىَبطِ ٍِاىخلاَا  والإفشاغ واّفظاه ،اىَْىَت

عُشحىىٍ ، خلاَا مو ٍِ  فٍ  2ماعباط  طبغتذساعت اىَْاعُت اسحفاع مبُش فٍ شذة اىوأظهشث 

اىخلاَا اىدضعُت حقِ وبعذ .  اىضابطت  َدَىعتاىَقاسّت ٍع باى ورىل  الاوىُتلاَذج ، واىخلاَا 

خضئُت فٍ ّىعُت اىحُىاّاث اىَْىَت ٍع ححغِ ٍيحىظ فٍ اىخغُشاث اىىعُطت ىىحع صَادة 

 2مغابُظاىْغُدُت فٍ اىخظُت ومزىل اّخفاع فٍ عذد اىخلاَا اىَْاعُت 

اىخٍ  اىْغُدُت خضئُاً اىخغُشاث ا حَْعاىخلاَا اىدضعُت اىىعُطت ّغخخْح ٍِ هزة اىذساعت اُ  

قذ َعطٍ الأٍو فٍ  اىخلاَا اىدضعُت اىىعُطتَُت اىشطاص ، ٍَا َىحٍ بأُ اعخخذاً ع احذحثخها 

 .علاج اىعقٌ عْذ اىزمىس

 

 

 

 


