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 The aim of this study was to evaluate the effect of platelet rich plasma on 

the testis structure in infertile rabbit model (infertility induced by 

methotrexate). This study was performed in Al-Nahrain University / 

College of Medicine from November 2020 to June 2021. A total of 30 adult 

male rabbit divided into three equal groups. Ten animals injected with 

single dose of methotrexate and after 7-10 days, a dose of platelet rich 

plasma was administered for the testes, ten animals injected by single dose 

of methotrexate, and ten animals injected with normal saline. Dissection of 

the Rabbit was done to obtain the testis. The volume of testis was measured. 

The specimens are kept in 10% formalin for (24-48) hours for histological 

preparation. There were statistically significant differences in means of 

lumen diameter, interstitial space, germinal layer thickness, ratio of 

germinal layer thickness / lumen diameter, leydig cell Number, and sertoli 

cell number between the three groups. Means of germinal layer, ratio of 

germinal layer thickness / lumen diameter, leydig cell Number, and sertoli 

cell Number were significantly higher in PRP group compared to that in 

other groups, while the means of lumen diameter and interstitial space were 

significantly higher in MTX group compared to that in other groups. 

Platelet rich plasma has a potential effect on tissue repair through 

proliferation and differentiation of tissue progenitor cell and it's simple, 

safe, easy to prepare and use, easily applicable and effective in using. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The male gonad of the rabbit, the testis, is primarily made up of seminiferous tubules and interstitial tissue 

containing Leydig cells, which are separated from the outside by a thick vascular connective tissue tunica 

albuginea, which sends septa that divide the testis into smaller incomplete compartments. Spermatogenesis 

takes place in the seminiferous tubules, and Leydig cells are in charge of secreting male sex hormones like 

testosterone to keep spermatogenesis going [1]. The testicular parenchyma was made up of solid straight 

testicular cords with no lumina that were widely separated by substantial interstitial tissue and delimited by a 

well-developed basal lamina. Pre-spermatogenic cells, also known as gonocytes, and Sertoli cells were found 

in the testicular cords. Pre-spermatogenic cells were big, spherical cells with two distinct nuclei and pale 

colored cytoplasm that were frequently detected during mitotic division [2]. It has been observed that a variety 

of agent can affect the spermatogenesis of rabbits, of these are, danazole, New D-homo-steroid, testosterone, 
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fluconazole, methotrexate (MTX) [3]. Both MTX and MTX-polyglutamate inhibit enzyme dihydrofolate 

reductase, that aid conversion of dihydrofolate into tetrahydrofolate [4]. Tetrahydrofolate is required for the 

production of DNA and RNA nucleotides. Methotrexate-polyglutamate also inhibits DNA synthesis by 

blocking both purine and thymidylate synthase's de novo purine synthesis. Because of its cytotoxic effect, 

this method is used in cancer treatment [5]. Gonadal involvement was the most alarming aspect of MTX 

toxicity because of its direct effect on fertility [6]. Use of MTX for a long time exerts cytotoxic effects on ‘S 

phase’ of the cell cycle, and inhibits cell division [7]. There are a range of substances that amilorate the 

spermatotoxic effects of MTX, such as platelet rich plasma (PRP), which contributes to the suppression of 

ROS through antioxidant and anti-apoptotic activity due to the vast array of growth factors present in his 

alpha granules [8]. The presence of various factors in PRP, such as transforming growth factor (TGF), 

fibroblast growth factor (FGF), vascular endothelial growth factor (VEGF), insulin like growth factor 1 

(IGF1), plateletderived growth factor (PDGF), zinc (Zn), and superoxide dismutase, contributes to its 

potential therapeutic effect (SOD) [9]. Many of these characteristics have only been researched in relation to 

spermatozoa and have shown to have a considerable favorable impact on their quality and function. TGF, 

FGF, VEGF, Zn, and SOD have all been linked to increased sperm motility, while IGF1 and PDGF have been 

linked to normal sperm parameters [8]. Platelet-rich plasma has a potential effect on tissue repair through 

proliferation and differentiation of tissue progenitor cells. The aim of this study was to evaluate the effect of 

PRP on the testis structure in infertile rabbit model (infertility induced by MTX). 

 

2. Materials and Methods 

This study was an experimental prospective study, animal model performed in Al-Nahrain University College 

of Medicine from November 2020 to June 2021. The experimental animals were acquired from the animal 

house in the Baghdad University College of Biotechnology. A total of 30 adult male domestic (Oryctolagus 

cuniculus) rabbits 24-30 weeks of age and average weight between (1.5 ± 0.25 Kg) measured by electronic 

balance were used in this study. All the animals were examined and monitored by veterinarian staff in the 

animal house of biotechnology research center / University of Baghdad to evaluate their general health in 

order to exclude unhealthy animal. 

 

The animals were held in separate standard cages measured in a central animal care facility (50*60*40 cm 

dimensions), each cage contained five animals, and given free access to standard rabbit diet and free access 

to tap water with good ventilation. The animal left for two weeks in the same environment. 

 

Animals were divided into three groups: 

• PRP group: Included 10 animals injected with single dose of methotrexate (10 mg/kg, intraperitoneal 

(IP) and after 7-10 days, a dose of PRP (80μl, local injected, single dose) was administered for the testes. 

(Blood sample is taken from the rabbit and PRP is prepared at time before MTX IP injection). The animals 

were sacrificed and testes were removed after 50-60 days from PRP injection time. 

• MTX group: Included 10 animals injected by single dose of methotrexate (10 mg/kg, IP) and their 

testes were removed on 50-60 days’ post injection, (MTX-induced testis damage).  

• Control group: Included 10 animals injected with normal saline IP and testes are removed after 40-

50 days for study. 

 

2.1 Animal Dissection 

The animals were euthanized by inhalation of chloroform that was soaked in cotton piece in airtight chamber 

for 3-5 min. Then, the animal was set on anatomical stage on dorsal position and fixed on dissecting table by 

its four limbs. Although the mortality cases during the experiment were excluded from. The animal’s behavior 

observed during the experiment, in addition, we measured the weights of animals before and after the 
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experiment. Dissection of the Rabbit was done by using a scalpel and scissor. They were dissected by median 

abdominal incision ventrally so that to excise the testis from abdominal cavity. Then we collected seminal 

fluid by milking epididymis to count the sperms and check the motility and morphology. Then we measure 

the volume of testis before preserved the specimens in 10% formalin for (24-48) hours in order to obtain 

paraffin section. 

 

2.2 Tissue preparation for paraffin section 

The testis specimen prepared for paraffin section as the following 

 Fixation: Tissue sample were kept separately in the containers and specimens were directly fixed in 

10% neutral buffered formalin PH: 7, the saline was prepared from Na2HPO4 (6 gm), NaH2PO4.H2O (4 

gm), formalin (100 ml), and distilled water (900 ml). The tissues were fixed for 48 hours. 

 Processing: The fixed tissues were then passed for routine paraffin wax embedding process. This 

Procedure including: dehydration, clearing, infiltration, and embedding [10].  

 Dehydration: Achieved by passing the tissue through ascending concentration of ethanol (70%, 90%, 

and 100%) at various times, the tissue was saved in ethanol 70% for 24 hours, then passed to ethanol 90% for 

six hours, and ethanol 100% for two hours. 

 Clearing: Accomplished by putting the tissue through the xylene (15 minutes) and using two changes 

of xylene to remove alcohol from tissues and ensure a good tissue transparency.  

 Infiltration: Achieved in paraffin wax (two hours) at 60°C in the hot air oven (Fisher Scientific, Model 

615G), the molten paraffin wax (E. Merck); two changes were implemented one hour for each. 

 Embedding: Finally, embedding was achieved in paraffin wax at 60°C. The specimens were 

transported to be blocked in paraffin wax using labeled tissue cassette and stainless steel molds. An electric 

wax dispenser (Lipshaw, Model No. 222) was used for embedding the sections. After hardening of the blocks, 

separate them from the molds and were kept in a refrigerator at 4°C until they were sectioned. 

 Sectioning: Paraffin blocks were sectioned sagittally at 5μm thickness by using microtome (Richert 

- Jung, 2030 MOT Biocut), the microtome work in both manual and automatic way. Ribbons of section were 

properly laid down on the surface of hot water (40°C) using water bath. The ribbons were then collected on 

clean glass slides, the section will be stained with hematoxylin and eosin for general histological examination. 

 

2.3 Tissue staining 

Hematoxylin-Harris stain: It contained alum as a mordant and chemically ripened with mercuric oxide, Harris 

is a useful in general purposes hematoxylin and gives particularly clear nuclear staining (blue-black). The 

staining solution was prepared as follow: Hematoxylin 2.5 g, absolute alcohol l 25 ml, potassium alum 50 g, 

distilled water 500 ml, mercuric oxide 1.25 g, and glacial acetic acid 20 ml. 

 

The Hematoxylin was dissolved in absolute alcohol, and the alum had been dissolved in a warm distilled 

water in a flask, each one prepared separately, the first solution was then added to the dissolved alum, the 

mixture is rapidly brought to the boil and the mercuric oxide is then carefully added, then the solution was 

rapidly cooled by plunging the flask into cold water., when the solution is cold, the glacial acetic acid was 

added, the stain is ready for immediate use [10]. 

 

Eosin staining: Eosin is the most suitable stain used with the hematoxylin as a counter stain, to show the 

general histological architecture, and to distinguish between the cytoplasm of different cell types (red-pink), 

the stain was prepared by dissolving 0.5 g of Eosin-Y in 95% ethanol with 0.5ml acetic acid. After filtering 

the stain, it became ready for use [10]. 

 

2.3.1 Staining procedure 
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1. Dewaxing: In xylene for (20-30) minutes. 

2. Rehydration: The sections were passed through descending grades of ethanol alcohol (100%, 90%, 

and 70%) for total period of 3-5 minutes.  

3. The slides were then washed in distilled water for five minutes.  

4. Slides were stained with hematoxylin for one minute, rinsed in tap water till deepening of color 

develops (usually 2-3 minutes required).  

5. Then stained with Eosin for one minute.  

6. Dehydration: Sections were dehydrated in an ascending concentrations of ethyl alcohol (70%, 90%, 

and absolute), 3-5 minutes for each.  

7. Then slides cleared with xylene for five minutes.  

8. Finally mounted in Canada balsam.  

Histological specimens of frontal cortex were examined under light microscope (Richert Chung) under 

powers of 10X, 40X. 

 

2.3.2 Photography, Morphometric and Histological analysis of testis section 

Examination and photography 

Photography: The prepared histological tissue slide, were stained with hematoxylin & eosin staining 

examined for histological evaluation and estimation using light microscope (LEICA DM750, Germany). The 

observed fields were snapshot using Digital Microscope Camera (Model MC500) with 5 mega pixel 

resolution and the pictures were saved in a JPEG format. All the examination procedure took place in the 

histology & embryology laboratories at the Department of Anatomy, College of Medicine/AL-Nahrain 

University.  

 

Morphometry: Image J analysis was done using the software Image J (Java –based image processing program 

developed at the National Institutes of Health, USA) version 1.47p which already installing in a personal 

computer.  Image J software is the keystone in the morphometric study by which different processing and 

procedures can be performed that can read certain image formats including TIFF, GIF, JPEG, and BMP. It 

can calculate area and pixel value statistical of user – defined selection. Also it can measure distance and 

angles. The procedure for morphometric analysis of images was done by applying the following steps: 

1. The image J program was opened by double click its exe. Icon. 

2. File option in the menu bar was clicked and open commend was chose and clicked. 

3. A calibration slide image (which was previously captured and saved in the personal computer) was 

selected. As calibration slide image have been opened, select the straight tool, form the tools bar in the 

program panel, for measuring straight lines (length) of distance for example.  

4. Applying this tool for measuring the distance between intermediate and long lines present in the 

image of the calibration slide (distance is equal to 50 µm). 

5. Analyze option from the menu bar was clicked and set scale command was selected. 

6. After selecting and clicking of set scale option a window will displayed. 

7. Then, File from menu bar was selected again and Open option was choosing. 

8. A saved captured image was selected and opened carry out a morphometric analysis. 

9. Then calibration for the tested image was done using the appropriate measurement tool. 

 

2.4 Statistical analysis 

The data analyzed using Statistical Package for Social Sciences (SPSS) version 26. The data presented as 

mean, standard deviation and ranges. Categorical data presented by frequencies and percentages. Independent 

t-test and Analysis of Variance (ANOVA) (two tailed) was used to compare the continuous variables 

accordingly. Post hoc tests (LSD) were run to confirm the differences occurred between the study groups. A 
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level of P – value less than 0.05 was considered significant.  

 

3. Results 

The comparison in testis structure between control, PRP and MTX groups showed that there were statistically 

significant differences in means of lumen diameter, interstitial space, germinal layer thickness, ratio of 

germinal layer thickness / lumen diameter, leydig cell Number, and sertoli cell number between the three 

groups. Means of germinal layer, ratio of germinal layer thickness / lumen diameter, leydig cell Number, and 

sertoli cell Number were significantly higher in PRP group compared to that in other groups, while the means 

of lumen diameter and interstitial space were significantly higher in MTX group compared to that in other 

groups (Table 1). 

 

Table 1: Comparison of testis structure (histology) between the study groups 

 

Post hoc tests (LSD) were run to confirm the differences occurred between the study groups and showed that 

lumen diameter and interstitial space were significantly higher in MTX group than that in PRP and control 

groups (P < 0.05), while no significant difference was found in mean of lumen diameter between PRP group 

and controls (P ≥ 0.05). Germinal layer thickness, ratio of germinal layer thickness / lumen diameter and 

sertoli cells number were significantly higher in PRP group in comparison with MTX and control groups; 

ratio of germinal layer thickness / lumen diameter and sertoli cells were significantly higher in control group 

in comparison with MTX group; while no significant difference was found in germinal layer thickness 

between MTX group and controls. 

 

Mean of leydig cells number was significantly lower in MTX group compared to that in PRP and control 

group, while no significant difference was found between PRP group and controls as shown in table (2). 

 

Table 2: Post hoc tests to confirm the differences in means of testis structure between the study groups 

Testis Structure 

Study Groups 

P - Value PRP  

Mean ± SD 

MTX  

Mean ± SD 

Control  

Mean ± SD 

Lumen Diameter 

62.45 ± 5.4 80.65 ± 15.2 - 0.002 

62.45 ± 5.4 - 54.89 ± 11.2 0.148 

- 80.65 ± 15.2 54.89 ± 11.2 0.001 

 

Interstitial Space 

5.9 ± 1.4 52.12 ± 12.1 - 0.001 

5.9 ± 1.4 - 11.33 ± 1.6 0.089 

- 52.12 ± 12.1 11.33 ± 1.6 0.001 

 

Germinal Layer thickness 
47.7 ± 4.5 28.09 ± 7.6 - 0.001 

47.7 ± 4.5 - 33.22 ± 6.0 0.001 

Testis Structure 

Study Groups 

P - Value PRP  

Mean ± SD 

MTX  

Mean ± SD 

Control  

Mean ± SD 

Lumen Diameter (LD) 62.45 ± 5.4 80.65 ± 15.2 54.89 ± 11.2 0.001 

Interstitial Space 5.9 ± 1.4 52.12 ± 12.1 11.33 ± 1.6 0.001 

Germinal Layer thickness (GL) 47.7 ± 4.5 28.09 ± 7.6 33.22 ± 6.0 0.001 

Width of GL/ LD (%) 77.03 ± 10.9 35.2 ± 10.2 62.28 ± 15.3 0.001 

Leydig Cell No. / HPF 4.7 ± 0.94 1.87 ± 1.1 3.77 ± 1.5 0.001 

Sertoli Cell No./ HPF 7.9 ± 1.91 1.87 ± 0.8 4.44 ± 1.5 0.001 
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- 28.09 ± 7.6 33.22 ± 6.0 0.092 

 

Width of GL/ LD (%) 

77.03 ± 10.9 35.2 ± 10.2 - 0.001 

77.03 ± 10.9 - 62.28 ± 15.3 0.016 

- 35.2 ± 10.2 62.28 ± 15.3 0.001 

 

Leydig Cell No./HPF 

4.7 ± 0.94 1.87 ± 1.1 - 0.001 

4.7 ± 0.94 - 3.77 ± 1.5 0.107 

- 1.87 ± 1.1 3.77 ± 1.5 0.003 

 

Sertoli Cell No./HPF 

7.9 ± 1.91 1.87 ± 0.8 - 0.001 

7.9 ± 1.91 - 4.44 ± 1.5 0.001 

- 1.87 ± 0.8 4.44 ± 1.5 0.002 

 

4. Discussion 

PRP's growth factor has the potential to alleviate oxidative stress while also increasing testosterone levels. 

PRP rule study in female reproductive has yielded positive results, while research in male reproductive needs 

to be pursued further [11]. Management of male infertility with a satisfactory outcome remains a problem in 

many ways, necessitating the development of novel strategies. Animal models of male reproductive diseases 

are considered effective study tools for this aim due to limitations and ethical issues in human research [12]. 

Because of their similar metabolic systems and limited lifetime, rodent models of male reproductive research 

are the primary choice. The animal model appears to be more similar to the male reproductive system in 

humans. It's a useful model for evaluating the efficacy of pharmacological and natural substances on a variety 

of testicular issues [13]. In the current study the data referred to marked changes in the structural architecture 

of the testis of the MTX groups than others, there were statistically significant differences in means of lumen 

diameter, interstitial space, germinal layer thickness, width of germinal layer thickness / lumen diameter, 

leydig cell Number, and sertoli cell number between them. This marked impairment in histological parameters 

can be explained due to the damaging effects of the MTX. Many studies had shown that MTX exerts its 

effects on cells by decreasing cellular antioxidant activity, and exposing cells to the unfavorable effects of 

reactive oxygen species, eventually inducing dramatic alterations in testicular tissue, and germ cells. With the 

usage of MTX, seminiferous tubule atrophy and germinal cell death have been observed. It produced 

significant testicular side effects, which could account for infertility. Comprehensive investigations have 

looked at the drug's cellular and molecular harmful effects on the gonads during spermatogenesis [14]. The 

effects of several antioxidants in reducing the harmful effects of MTX have been thoroughly researched. PRP, 

anticholinergic drugs, and Vitamin C, for example, are essential agents in exposing seminal plasma's 

antioxidant potential and boosting spermatogenesis [15].  

 

The aforementioned findings are consistent with a 2016 study by who looked into the healing benefits of 

vitamin C on testicular injury caused by methotrexate, and measured mean seminiferous tubular diameter and 

germinal epithelial cell thickness. When compared to the rats who did not receive an antioxidant before 

receiving MTX, both values were significantly higher in the MTX group, whereas in rats who did not receive 

an antioxidant before receiving MTX, most tubular cells detached from their basement membrane and shed 

into lumen, as well as a significant decrease in the number of cells in the spermatogenic series [16]. Our study 

found that lumen diameter and interstitial space were significantly higher in MTX group than that in PRP and 

control groups, while no significant difference was found in mean of lumen diameter between PRP group and 

controls. Apoptosis of germ cells of various developmental stages (spermatogonia, spermatocyte, and 

spermatide) within the seminiferous tubules and supporting cells (leydig cell and sertoli cell) causes a 

significant reduction in the number of these cells, as well as a reduction in the height of the germinal layer 
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and a widening of the lumen of the seminiferous tubule when compared to other study groups [7]. This results 

agreed with [3], [17] who had investigated the germ cell toxicity induced by MTX in male mice, they found 

that MTX induced the testicular toxicity as evident from examining the histological features of testis, also 

they revealed a significant DNA damage after MTX treatment in those testes. The current study reported that 

germinal layer thickness, ratio of germinal layer thickness / lumen diameter and sertoli cells number were 

significantly higher in PRP group, control group then in MTX group respectively in comparison other groups 

by using Post hoc tests. With significant lower mean leydig cells number in MTX group compared to other 

two groups. As indicated in the available studies which had demonstrated that MTX exerts its cellular effects 

by decreasing antioxidative effectiveness of cells, and exposes them to deleterious effects of reactive oxygen 

species leading to destructive changes in testicular tissue, and germ cells. MTX promotes atrophic alterations 

in seminiferous tubules and germinal cell death, as previously established. PRP has a possible influence on 

tissue healing through a series of proliferation and differentiation processes of tissue progenitor cells, which 

implies the usage of PRP's improved effect against MTX damage [18].  

 

This effect of PRP was reported by [19] who studied the PRP versus selenium in ameliorating toxicity induced 

by MTX in rat testis, the anti-oxidative effect of PRP was noticed when the regeneration of testicular tissue 

was more observed in PRP treated Group as measured by an increase in mean number of cellular nuclear 

antigenes. The ameliorative effects of PRP on generated rat testicular toxicity were demonstrated by 

improvements in the histological structure of testes in most PRP Group specimens, as evidenced by 

morphological alterations and immunohistochemistry reactions, which included oxidative and anti-oxidative 

markers [19]. On the other hand, found in her study in 2019 regarding the possible effect of PRP on ischemic 

injury in testicular torsion in rats, in which  PRP was injected into the testicular tissue  upon de-torsion, 

Histological examination of testicular tissue sections revealed that administration of PRP upon detorsion 

improved the general histological picture of the testis, where a nearly normal architecture for seminiferous 

tubules and the germinal epithelium with spermatogenic layers at different stages of spermatogenesis. 

Multiple spherical seminiferous tubules formed in their lumina, with abundant fully appearance of sperm tails 

and some Leydig cells in the interstitial spaces in-between [20]. In conclusion, PRP has a potential effect on 

tissue repair through proliferation and differentiation of tissue progenitor cell and it's simple, safe, easy to 

prepare and use, easily applicable and effective in using. 
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