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Introduction 
Sperm production is dependent on adequate 
testicular activity, which influenced by 
hormones, growth factors and genetics. The 
process of spermatogenesis begins during 
puberty and continues throughout an adult 
male's life, resulting in continued sperm 
development and future fertility [1]. 

 Platelet-Rich Plasma (PRP) is a type of 
autologous plasma with a higher platelet count 
than normal [2]. The PRP induces the release of 
several growth factors, such as vascular 
endothelial growth factor (VEGF), Insulin-like 
Growth Factor-1 (IGF-1), Fibroblast Growth 
Factor (FGF) and Epidermal Growth Factor 
(EGF).  These factors stimulate tissue 
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This study aims to determine the perfect time for semen collection after intra-testicular 
platelet-rich plasma to get good and improved semen. Twenty male New Zealand 
rabbits were used, about 10 to 12 months aged, which randomly divided into two equal 
groups; the control group and the PRP group which was enriched with 200 μl (4000 × 
109 platelets/1 µl) single-dose by intra-testicular injection. The Laboratory analysis of 
all animals continued at four-time points (4thwk, 6thwk, 8thwk and 10thwk) by 
measuring the concentration of the Testosterone, Vascular Endothelial Growth Factor 

(VEGF) and Insulin-like Growth Factor-1 (IGF-1) in the seminal plasma by ELISA 
technique. Furthermore, the semen analyses which applied by the Computer Assisted 
Sperm Analysis (CASA) device. The findings of testosterone, VEGF levels and IGF-1 
levels were significantly (p<0.01 & p<0.05) higher in the 4th wk and 6th wk in the PRP 
group vs. control group. Moreover, the PRP treatment significantly (p<0.01) increased 
the sperm parameters like concentration, total motility, progressive motility, 
hyperactivity, vitality and normal sperm morphology, especially after 8 to 10 weeks. The 
our research showed as the PRP intra-testicular injection can improve the testes'  
function after 8-10 weeks. This might lead to a novel possible treatment for 
oligoasthenoteratozoospermia.  
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regeneration by releasing biological micro 
molecules at the injection site  [3, 4]  
The use of the PRP in reproduction seems to be 
a reliable treatment choice with a scope of the 
possible positive effects of new therapies 
developing in the medical sector  [5, 6]. At the 
reproductive level, many studies showed that 
intra-testicular PRP injection is promising in   
the treatment of unexplained infertility in 
humans [7].  
The PRP enhances the testicular function by 
reducing the production of the 
Malondialdehyde and Interleukin-6 levels in 
rats. In addition, PRP treatment of rats 
poisoned by busulfan leads to enhancing both 
functional and structural disorders of the testes 
[8]. Yet, the application of the PRP was a 
success in the restoration of the male mice 
gonad in toxic conditions [9].  
There are several explanations for the positive 
effect of PRP on the stimulation of sperm 
production; maybe it improves Leydig cell 
proliferation and testicular hormone 
production  [10, 11]. Also, the PRP can activate 
the various forms of growth factors for 
instance VEGF and IGF-1 that lead to 
stimulating the multiple biologically active 
proteins that promoted proliferation, growth, 
differentiation of cells, and angiogenesis  [12]. 
The goal of this study is to clarify the effect of 
intra-testicular injection of the PRP on sperm 
parameters such as concentration, motility, 
progressive sperm motility, sperm 
hyperactivity, vitality and morphology at four-
time points (4thwk, 6thwk, 8thwk and 10thwk). In 
addition, we sought to confirm those effects by 
estimating the concentration of testosterone, 
VEGF and IGF-1 in seminal plasma. So that, it 
helps reveal the best time of semen collection 
to gate improved semen after injecting platelet-
rich plasma into the testicle. 
 
Materials and Methods 
Animals and Study Design  
In these experiments, we dealt with all animals 
under certain rules and regulations  (whether 
feeding, watering, or injecting the PRP, this 
study done according to the Laboratory Animal 
Guide [13]. The Animal Care Unite of a college 

of Veterinary Medicine, University of Al-
Qadisiyah, had ratified the experiments.  
The study duration  is  from September 2020 to 
March 2021. We selected twenty healthy New- 
Zealand rabbit males aged 10-12 months and 
weighing 1.80-2.60 kg. All animals were 
confirmed to be free of any visible 
abnormalities of the reproductive organs; all 
bucks were kept under standard 
environmental conditions, fed with nourishing 
fodder, hay and root crops. During adaptation 
period of two weeks, the rabbits taught to 
service an artificial vaginal delivery system. 
These animals were separated into two equal 
groups at random; the control group (n=10) 
which was kept without any injection, and the 
PRP group (n=10) which was treated with 
autologous PRP. 
PRP preparation  
From each animal of the PRP group, a total of 
10 mL of whole blood was collected, Then, a 
(3.2%) sodium citrate by 9/1 ratio was added, 
this mixture was added to the PRP gel tube 
with the Activator. (Biozek Medical®, Laan van 
de Ram, Bulgaria), and centrifugation as per 
the manufacturer's recommendations. The PRP 
was collected (2ml) drawn into the Eppendorf 
tube and kept at -80°C for subsequent use. 
Each PRP sample was divided into two tubes, 
the first tube was used to determine the 
platelet count by the auto-hematology analyzer 
(GKTV, Shenzhen Genius Electronics, China), as 
a final measure, the average value of three 
measurements was recorded. The second tube 
of PRP was used for intra-testicular injection as 
described  [10]. The concentration of the PRP 
in this study was (4000 × 109 platelets/1 
microliter) 200-μl single-dose injection into 
each testis parenchyma of PRP group animals, 
by inserting a sterile needle gauge 21 along the 
longitudinal axis and pushing the fluid with the 
withdrawal process [8]. 
Semen collection  
The semen samples were collected by 
disposable artificial vagina device pre-filled 
with warm water (40°C), then transferred 
immediately to the research lab, and 
maintained at (38ºC). The sperm concentration 
(106/ml semen) was calculated by direct cell 
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count using the Hemocytometer 
(MARIENFELD®, Neubauer-Improved Platelet 
Counting Chamber, USA), by light microscope 
400x according to the company guide. The 
semen samples collected at four-time points 
(4thwk, 6thwk, 8thwk and 10thwk), to apply the 
lab experiments. 
ELISA technique  
Applied the Enzyme-Linked Immunosorbent 
Assay (ELISA) to analyze the testosterone, 
VEGF and IGF-1 levels using (Elisys Uno®, 
Fully Automated ELISA Analyzer, HUMAN Co, 
Germany), with rabbit ELISA kits 
(Testosterone, VEGF and IGF-1, My BioSource 
Co., Alaska, USA), by double centrifugation 
(1,800 rpm/10 minutes) to remove sperm cells 
as per manufacturers recommendations. 
CASA analysis  
Applied the Computer Assisted Sperm Analysis 
(CASA) device to semen analysis at same those 
four points by (CEROS II®, Animal Semen 
Analysis, Zeiss, IMV-Technologies Co. France), 
with sperm chamber (Leja products BV ® 4 
Chamber Slides depth 20 µm, IMV-
Technologies Co. France), to determine the 
percent of total motility, progressive motility 
(VSL ≥ 25 μm/s + VSL < 25 μm/s), sperm 
hyperactivity (VCL >35 μm/s+ ALH >2.5 μm/s 
+STR >85), and vitality (live sperm) [14, 15]. 
Furthermore, the spermatozoa morphology 
index assessed by calculating the percent of the 
normal index of the head, neck and tail using 
the staining kit (SoermFunc®, Diff-Quik, China) 
by the manufacturer's recommendations. 
Vocabulary: VSL (Straight-line velocity) = 
STR x VAP  ,STR=Straightness of the path 

velocity (VSL/VAP), VAP; Average path 
velocity, VCL; Curvilinear velocity, ALH; 
Amplitude of Lateral Head displacement, 
VAP; Average path velocity 
Statistical Analysis 
The results (mean + standard error of the 
mean) of each parameter, the variance 
evaluated by repeated measures ANOVA (the 
time points were taken as factors). The 
statistical significance was determined as 
follows: p<0.05 and p<0.01. The SPSS/PC 
program was used to examine all of the 
variables by IBM® SPSS® statistical software 
27.0, 2020; for Windows (SPSS Inc., Chicago, IL, 
USA) [16]. 
 
Results  
ELISA results 
The testosterone concentration (ng/ml) in 
seminal plasma of PRP group animals was 
significant  (p<0.01) higher in the 4th wk (8.53± 
03) and 6th wk (8.39±0.27) in comparison with 
a control group (6.22±0.33, 6.23 ±0.51) 
respectively, then it's back to normal 
concentration in 8th and 10th weeks. The VEGF 
level (ng/ml) was highly significant (p<0.01) in 
the PRP group in the 4th wk  and 6th wk (17.59 
± 0.64, 19.48 ± 0.78) respectively, in 
comparison with the control group 
(10.94±0.57, 10.87±0.45) respectively. The 
IGF-1 level (ng/ml) was significant  (p<0.05) in 
the PRP group at the 4th wk  (15.29±0.49) in 
comparison with the control group 
(12.55±0.59 ). (Table 1)  

 
Table 1. The ELISA results of Testosterone (TH), VEGF and IGF-1 (ng/ml) in seminal plasma of 
control and PRP groups at the four-time points of male rabbit’s bucks (Mean + SEM). 
Facto
rs 

  4thwk 
Control      PRP 

       6thwk  
Control      PRP 

       8thwk 
Control      PRP 

10thwk 
Control     PRP 

P-
value 

TH 
6.22±0.3
3 

8.53±03 
6.23±0.5
1 

8.39±0.2
7 

6.04±0.4 
6.74±0.2
5 

6.003±0.
36 

5.81±0.3
3 

0.000
** 

VEGF 
10.94±0.
58 

17.59±0.
64 

10.87±0.
45 

19.48±0.
78 

11.38±0.
63 

13.29±0.
4 

11.19±0.
58 

12.16±0.
68 

0.000
** 

IGF-1 
12.55±0.
59 

15.29±0.
49 

12.18±0.
38 

13.52±1.
09 

12.76±0.
81 

12.64±0.
45 

12.47±0.
7 

13.49±0.
85 

0.816
* 
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PRP; Platelet-rich plasma, SEM; Standard error 
of the mean, TH; Testosterone hormone, VEGF; 
Vascular Endothelial Growth Factor, IGF-1; 
Insulin-like Growth Factor-1.  **  In the same 
rows indicate significant statistical differences 
(P <0.01) between the control group vs. PRP 
group at the different time points. * Indicate 
significant statistical differences (P <0.05) 
between the control group vs. PRP group at the 
different time points. 
 
CASA Results 
The results of the CASA analysis indicated to; 
the sperm concentration of PRP group  at 6th, 
8th and 10th weeks (346.23±37.9, 356.4± 14.11 
and 339.1 ± 11.31  )respectively were 
significant (p<0.01) higher than the control 
group in these points (273.3± 36.21, 
278.9±9.54 and 270.1 ± 9.45) respectively. Yet 
the sperm total motility, progressive motility, 

hyperactivity and vitality (live sperm) 
percent’s of the PRP group were higher 
significantly (p<0.01) at the 8th wk (78.18±1.6, 
48.299± 1.09, 12.6±.69 and 76.35± 2.01)  

respectively, compared with the control group 
(60.76±1.65, 41.824±1.82, 9.0±0.978 and 
59.59± 1.69)  respectively. Furthermore at the 
10th wk were (78.50±1.58, 48.27± 48.27, 
14.50±1.01 and 77.5± 1.9)  respectively 
compared with the control group (60.34±1.41, 
43.08±0.87, 10.90±0.60 and 63.08±2.17) 
respectively. On the other hand, the 
spermatozoa normal morphology index of the 
PRP group was significantly (p<0.01) higher 
than in the PRP group (50.05±1.192, 61.3±1.58 
and 64.87±1.84  )respectively,  at the 6th, 8th and 
10th weeks, comparison with the control group 
(41.54±1.44  ,42.19±1.54, 41.82±1.41) 
respectively. (Table 2 & Figure 1) 

 
Table 2. CASA results for a comparison of sperm parameters of the control group and PRP group at 
four-time points of male rabbit’s bucks (Mean + SEM) . 

SP 
        4thwk 
Control      PRP 

         6thwk 
Control      PRP 

8thwk 
Control        PRP 

10thwk 
Control       PRP 

P-
valu
e 

SC 
281.4±8
.16 

286.6±1
6.3 

273.3±3
6.21 

346.23±
37.9 

278.9±9.
54 

356.4±1
4.11 

270.1±9
.45 

339.1±1
1.31 

0.05
0 

TM 
60.77 
±2.17 

64.54±1
.62 

61.63±1.
4 

61.49±1.
53 

60.76±1.
65 

78.18±1.
6 

60.34±1
.41 

78.50±1.
58 

0.00
0* 

PM 
39.72±0
.91 

42.97±1
.23 

39.94 
±1.37 

38.82±1.
61 

41.824±
1.82 

48.299±
1.09 

43.08±0
.87 

48.27± 
48.27 

0.00
0* 

HA 
8.60±0.
72 

9.70±0.
96 

7.40±0.7
8 

9.0±0.26 
9.0±0.97
8 

12.6±0.6
9 

10.90±0
.60 

14.50±1.
01 

0.00
0* 

vitali
ty 

60.6±3.
04 

63.71±2
.28 

62.53±1.
7 

72.22±1.
67 

59.59±1.
69 

76.35±2.
01 

63.08± 
2.17 

77.5±1.9 
0.00
2* 

NM 
40.2±1.
62 

42.2±1.
36 

41.54±1.
44 

50.05±1.
192 

42.19±1.
54 

61.3±1.5
8 

41.82±1
.41 

64.87±1.
84 

0.00
0* 

 
PRP; Platelet-rich plasma, SEM; Standard error of the mean, SP; sperm parameters, SC; sperm 
concentration  (sperm×106/ml), TM; total motility %, PM; progressive motility%, HA; hyperactivity%, 
vitality; (live sperm) %, NM; normal morphology index%.* The value of a p-value (which is less than 
the 0.01 significant level). This means there is a statistically significant difference between the means 
of the different levels of the variable time 
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Fig 1- CASA results (Mean) for a comparison of sperm parameters of the control group and PRP group 
at four-time points (4th wk, 6th wk, 8th wk and 10th wk) of male rabbit’s bucks  

 
 
 
 
  
 
 
 
 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
Discussion 
According to previous studies [17, 18], that 
were evaluated the effect of any compound on 
the testicular function in rabbits, should be 
done at least after 60-70 days, because the 
spermatogenesis continues from 48 to 52 days 
for mature spermatozoa, and 10 to 14 days are 
required in the epididymis [19]. In male 
puberty, spermatogenesis depends on 
testosterone action, which is necessary to 
initiate and maintain sperm formation, and for 
differentiation of the spermatids [20].  These 
study design was performed at four different 
time points (4th wk, 6th wk, 8th wk and 10th wk) 
to evaluate the effects of PRP intra-testicular 
injection on testosterone, VEGF and IGF-1 
levels in the seminal plasma of male rabbits. 
The testosterone had a high level (P<0.01) in 
the 4th and 6th weeks (Table 1), this finding 
agrees with previous studies, which concluded 
that PRP injection stimulates Leydig cells to 
increase testosterone production [21, 22]. 
During spermatogenesis, the VEGF can affect 

meiosis and cell growth by stimulating the 
formation of new blood vessels, which help to 
deliver vitamins and minerals to the testicular 
parenchyma and allow it to produce mature 
spermatozoa [23, 24]. The our study results, 
indicate the PRP intra-testicular injection 
increased (P<0.01) the VEGF concentration in 
seminal plasma at the 4th and 6th weeks (Table 
1),  these findings are in agreement with 
previous studies, which showed that VEGF of 
PRP supports germ cell proliferation, lifecycle 
maintenance and inhibition of apoptosis [25, 
26]. Furthermore, the results of this study 
indicate that intra-testicular injection of PRP 
may increase the level of IGF-1 in seminal 
plasma at 4 weeks (p<0.05), these results 
correlated with improved sperm parameters, 
which is probably through that a biological role 
of IGF-1 by reducing the apoptosis of germ cells 
and increasing density according to 
information by [27, 28] that were referred to 
the testis development depended on the 
activation of both insulin and IGF1. Yet, these 
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results disagree with study of [29, 30] which 
was indicated to PRP injection can inhibit IGF-1 
synthesis in the testes due to negative feedback 
on the hypothalamus, which lowers growth 
hormone-releasing hormone (GHRH) levels, 
this will subsequently impact the anterior 
pituitary's ability to produce the growth 
hormone. 
The main objective of this project is to evaluate 
the effects of PRP intra-testicular injection on 
sperm parameters. Our finding revealed that 
the spermatozoa concentration significantly 
(P<0.01) increased in the PRP group in the 8th 
week. Furthermore, the high percentage of 
total motility, progressive motility, vitality, 
hyperactivity and normal morphology referred 
to the positive effect of PRP therapy in the 8th 
and 10th weeks (Table 2 & Figure 1). These 
results were in agreement with [12] that were 
indicated the PRP growth factors may increase 
the blood supply to the parenchyma and 
stimulate the testicular cells to produce good 
quality and quantity of spermatozoa. However, 
the PRP injection has a positive effect on the 
testes function of rats with induced Diabetes 
Mellitus [31]. Moreover, PRP therapy can 
enhance the viability and motility, which 
affected by oxidative stress in human 
spermatozoa [32].  
The PRP has a protective effect on testicular 
tissues, which suffer from Ischemia/ 
Reperfusion Injury in rats by increasing 
antioxidant defense and inhibiting neutrophil 
infiltration and oxidative stress [33].  The PRP 
intra-testicular injection from 6th to 10th weeks 
can increase the normal spermatozoa index by 
a significant difference statistic (P<0.01) vs. the 
control group, through the growth factor which 
provides a high nutritious supply to the testes 
cells, which leads to improving the 
spermatogenesis process to produce good 
spermatozoa cells (Table 2& Figure 1). The 
results of [34, 35]. In addition, the conclusion 
of [36, 37] One of the most important results 
that we obtained in this study is that the PRP 
has many properties, which may serve 
potential effects in spermatozoa regeneration 
in healthy rabbits by evaluating its impact on 
testosterone, VEGF, IGF1 in seminal plasma and 

sperm parameters. More samples are required 
for additional investment, due to limitations; 
we were only able to experiment with a small 
sample size in this study.  [38, 39].  
One of the most important results that we 
obtained in this study is that the PRP has many 
properties, which may serve potential effects in 
spermatozoa regeneration in healthy rabbits 
by evaluating its impact on testosterone, VEGF, 
IGF1 in seminal plasma and sperm parameters. 
More samples are required for additional 
investment, due to limitations; we were only 
able to experiment with a small sample size in 
this study.  
 
Conclusions 
The findings of this study revealed that intra-
testicular injection of PRP significantly 
improves testicular function and spermatozoa 
normal morphology when compared to the 
control group at 8th and 10th weeks. These 
results confirmed by measuring testosterone, 
VEGF, and IGF-1 levels in seminal plasma, 
which were exceptionally high, particularly at 
the 4th and 6th weeks. However, more 
research is required to understand the 
connection between these processes. 
Researchers hope to conduct larger, 
multicenter randomized control trials in the 
future. 
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