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Abstract—Recently, platelet-rich plasma (PRP) has been 
widely used to treat women with infertility, but is rarely used 
in men with similar conditions. Several studies have shown that 
the hormones and growth factors contained in PRP may 
benefit sperm. The role of PRP on sperm concentration, 
motility, morphology, and DFI was tested on 40 male couples 
(who underwent infertility treatment from April-May 2021) 
with a pretest-posttest design. Semen samples were collected 
from each patient to assess sperm and DFI parameters, and 5 
mL blood samples were taken for PRP. These parameters were 
compared between fresh samples and samples incubated with 
PRP for 1 hour. The results showed that the semen samples 
incubated with PRP produced significantly better quality 
(p=0.000) in terms of concentration (28.40±17.66 million/mL vs 
35.74±21.37 million/mL), motility (37.90±15.43% vs. 
97.40±1.17%.), progressive motility (0.30±0.65% vs. 
23.92±14.75%), morphology (2.65±0.66% vs. 4.55±0.99%), and 
percentage of sperm with good fertilization (65% vs 97.5%). 
These results suggest that incubation of semen samples with 
PRP may be considered as a treatment option for men with 
abnormal semen parameters undergoing assisted reproductive 
technology (ART) cycles, such as intrauterine insemination 
(IUI) or in vitro fertilization (IVF). 
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I. INTRODUCTION 

Infertility is a condition in which a couple fails or is 
unable to conceive after regularly (2 to 3 times a week) 
having sex without using a condom for a period of 12 
months. The prevalence of infertility is reported to vary 
from 8-12% where the highest is in Southeast Asia. In 
Indonesia, infertility and other fertility disorders can be 
found in at least 15% of married couples. In addition to 
female factors, male factors are also known to play a role in 
about 30-40% of infertility cases. The etiology of male 
infertility is generally divided into three, pre-testicular, 
testicular, and post-testicular. Of these factors, abnormal 
sperm parameters, such as low concentration, low motility, 
or abnormally high morphology are thought to play a major 
role in male infertility [1, 2]. 

To date, sperm quality can be assessed through routine 
semen analysis with a sensitivity of 89.6%. However, some 
previous studies have shown that nearly 30% of male 
partners with normal semen parameters are unable to 
achieve pregnancy, thus giving reason to think that such 
routine analysis may still have limitations as a diagnostic 
tool [3]. Recently, studies have assessed the DNA 
fragmentation index to assess the ability of sperm to fertilize 

oocytes. Several studies have shown that a high DNA 
fragmentation index is associated with poor embryo 
development and implantation rates, as well as recurrent 
miscarriage. Therefore, sperm DNA damage has now been 
considered as an indicator of male infertility [1, 2]. 

Male infertility is generally treated with medication and 
surgical procedures. Along with technological 
developments, couples with infertility can now be treated 
with assisted reproductive technologies (ART), such as 
intrauterine insemination (IUI) and in vitro fertilization 
(IVF). The sperm quality plays a major role in the success of 
the ART cycle, which can be achieved through several 
preparation methods, namely washing, swimming, and 
density gradients. This method of preparation involves a 
centrifugation process to obtain the best quality sperm, but 
the centrifugation process itself is known to cause damage 
to the sperm (possibly due to the uncontrolled production of 
reactive oxygen species (ROS)) [4, 5]. 

Recently, several studies have considered the use of 
growth factors found in platelets for therapeutic purposes in 
various medical fields. Platelets are known for their 
therapeutic effects containing many active proteins for 
mitogenic, chemotactic, adhesion, angiogenic, 
antiangiogenic and neurotrophic processes. The highest 
concentration of platelets is found in biological products, 
namely platelet rich plasma (PRP), which contains 1.5-8 
times higher than its physiological concentration in whole 
blood [4]. The beneficial effects of PRP are known to be due 
to the growth factors contained in it, which actively promote 
the processes of cell proliferation and differentiation [6]. 
One of the sperm parameters, namely motility, is an 
important factor in the fertilization process, where it is 
regulated by hormones and growth factors. Recently, growth 
factors such as VEGF, IGF-1, EGF, FGF, and HGF have 
been considered as treatment options in infertility. This 
growth factor is also thought to have beneficial effects in 
spermatogenesis [7-9]. 

Vascular endothelial growth factor (VEGF) is an 
important growth factor for sperm stem cell survival. In 
addition to spermatogenesis, insulin growth factor-1 (IGF-1) 
is also known to play a role in steroidogenesis to influence 
the regulation of male hormones in sperm production. 
Fibroblast growth factor (FGF) and epidermal growth factor 
(EGF) have also been reported to be useful not only for 
spermatogenesis, but also play a role in stimulating Sertoli 
cells to become androgen-binding proteins. Platelet-derived 
growth factor (PDGF) has been shown to have beneficial 
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effects on germ cells and in regulating autocrine/paracrine 
function. All of these growth factors can reduce ischemic 
tissue in the testes, increase the size of the seminal tubules 
used to produce semen, and regulate the function of Leydig 
and Sertoli cells [9]. 

A novel study on the role of PRP in sperm physiology 
showed that semen samples incubated for 5 minutes with 
PRP resulted in significantly better motility and 
morphometric. According to this study too, the results were 
able to be achieved by growth factors secreted by secretory 
granules into the sample [10]. Another study [5] assessing 
the effect of autologous PRP in sperm with H2O2-induced 
oxidative stress showed that H2O2-induced sperm treated 
with PRP yield a significantly better vitality and motility 
compared to the non-treated group. In addition, the group 
treated with PRP showed a decrease in vacuolization, DNA 
fragmentation index, as well as number of reactive oxygen 
species. Through the conducted past experimental study, it 
showed that although patients with testicular torsion may 
have tissue damage in the affected testicle which caused 
testicular dysfunction leading to disturbance of hormone 
production and infertility, injecting PRP to the affected 
testicle may have beneficial effects not only in Leydig cell 
proliferation, but also in testicular steroidogenesis, hence 
improving the spermatogenesis in patients with testicular 
torsion [11]. 

Several other studies have also shown that germ cells are 
capable of producing VEGF, which is essential for sperm 
stem cells to survive. Other growth factors, namely IGF-1, 
EGF, FGF, and PDGF are known to have beneficial effects 
in spermatogenesis or steroidogenesis, as well as male 
fertility [9]. Nerve growth factor (NGF) is known to play a 
role in the development of the reproductive system and in 
maintaining sperm viability, motility, and DNA integrity. 
This growth factor is found in many processes of sperm 
development, from primary spermatocytes to mature 
spermatozoa and also in Leydig cells. Although several 
studies have reported the effect of PRP on the male 
reproductive system, or the effect of certain growth factors 
on sperm, few have reported the incubation effect of PRP on 
sperm quality and DNA integrity. Therefore, in this study the 
role of PRP on sperm concentration, motility, morphology, 
and DNA fragmentation index was tested in infertile male 
couples (hormones and growth factors are thought to have 
beneficial effects on sperm). 

II. MATERIAL AND METHODS 

In the study, a prospective analytic with a pretest-
posttest design was conducted at the andrology laboratory of 
the Halim Fertility Center, Stella Maris Women's and 
Children's Hospital, Medan, Indonesia from April to May 
2021. This study involved 40 male couples undergoing 
infertility treatment who were selected through consecutive 
sampling method with inclusion and exclusion criteria. 
Primary data were collected through a questionnaire 
consisting of the number of medical records, patient name, 
address, age, telephone number, weight, height, blood type, 
history of smoking and alcohol consumption, duration of 
sexual abstinence, and sample production time. 

The patients were asked to collect the semen sample in a 
wide-mouthed plastic or glass container. After being 
liquefied for approximately 30-60 minutes at room 
temperature, the samples were subjected to routine semen 

analysis based on 2010 WHO standards to assess sperm 
volume, sperm concentration, motility, and morphology. A 
small amount of each semen sample was used for the 
assessment of the DNA fragmentation index, while the 
remaining samples were mixed using 1 mL of G-MOPSTM 
PLUS medium (Vitrolife, Sweden) containing human serum 
albumin and gentamicin. The sample was transferred into a 
sterile 5 mL falcon tube and centrifuged at 1400 rpm for 10 
minutes. The supernatant was discarded, leaving a sperm 
pellet at the bottom of the tube. The pellets were then 
overlaid with 0.5-1 mL of G-MOPSTM PLUS medium 
(Vitrolife, Sweden) and tilted at 45º for 45 minutes at 37ºC. 
After 45 min, the top layer of the sample was transferred to 
a new sterile 5 mL falcon tube and centrifuged at 1400 rpm 
for another 5 min. The supernatant was discarded, leaving 
0.3 mL of the sample in the tube. 

After giving informed consent, 5 mL of blood was 
drawn from each patient, transferred to a sterile 14 mL 
falcon tube containing 0.25 mL Invclot, and centrifuged 
twice. The first centrifugation was carried out at a speed of 
380 g for 15 minutes to separate the blood into 3 layers and 
the second centrifugation at a speed of 1300 g for 8 minutes 
to obtain PRP. Platelets taken as much as 0.2 mL, placed on 
top of the cement sample that has been processed, and 
incubated at room temperature for one hour. After 1 hour, 
samples underwent another routine semen analysis based on 
WHO 2010 to assess sperm concentration, motility and 
morphology, as well as DNA fragmentation index. 

We used the SpermFunc® DNAf kit (BRED Life Science 
Technology Inc., China) to evaluate the sperm DNA 
integrity. The vials containing agarose gel were bathed in an 
80ºC water for at least 20 minutes until they dissolved 
completely. Around 60 µL of each semen sample (fresh 
sample and sample incubated with PRP) was added and 
mixed thoroughly to 2 different vials containing dissolved 
agarose gel, 30 µL of the suspension was then dispensed to 
the pre-coated slide and covered with a cover-slip. The slide 
was kept at 2-8ºC for 5 minutes for the suspension to 
congeal. The cover was carefully removed and the pre-
coated slide was then immersed into the denaturation 
solution for 7 minutes at room temperature. After clearing 
the remaining fluid on the back and side of the slide, it was 
then immersed in the lysis solution for another 25 minutes at 
room temperature. The slide was washed with distilled 
water for 5 minutes, dried, and dipped into a series of 70%, 
90%, and 100% ethanol, each for 2 minutes. The slide was 
dried again before stained in Wright’s stain for 15 minutes. 
After rinsed and dried, the slide was observed under the 
optical microscope with 40x field lens to count the sperm 
with fragmented DNA. At least 500 sperm were observed to 
obtain the number of unfragmented and fragmented DNA. 
Sperm with unfragmented DNA showed either large or 
medium halo, while those with fragmented DNA showed 
either small or no halo. The DNA fragmentation index (DFI) 
were classified as (1) good (0-15%); (2) moderate (>15-
25%); and (3) severe (>25%). The sperm parameters and 
DNA fragmentation index were analyzed by multiple 
embryologists to minimize the error. 

Statistical analysis was performed using SPSS version 
16.0 for Windows (Chicago, IL, USA) with a significance 
level of 5% (0.05) for absolute and 10% (0.1) for relative. 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Study flow diagram. 
 

III. RESULTS 

In this research, the patients’ demographics featured were 
age (39.88±5.2 years); body mass index (27.55±3.42 kg/m2) 
which was classified into three groups, normoweight (n=7; 
17.5%), overweight (n=25; 62.5%), and obese (n=8; 20%); 
history of smoking, where 17 patients (42.5%) smoke and 23 
patients (57.5%) do not smoke; history of alcohol 
consumption, where 3 patients (7.5%) consume alcohol, 
while the other 37 patients (92.5%) don not consume 
alcohol; as well as the duration of sexual abstinence 
(3.95±0.85). 

The analysis results showed that semen samples 
incubated with PRP yield a significantly better sperm 
quality (p=0.000) in terms of concentration (28.40±17.66 
million/mL vs 35.74±21.37 million/mL), motility 
(37.90±15.43% vs 97.40±1.17%), progressive motility 
(0.30±0.65% vs 23.92±14.75%), morphology (2.65±0.66% 

vs 4.55±0.99%), and percentage of sperm with good 
fertilization ability (65% vs 97.5%). 

TABLE I.  SPERM PARAMETERS BEFORE AND AFTER INCUBATED 
WITH PRP 

Parameters 
Before 

(Mean±SD) 
Total 
(n;%) 

After 
(Mean±SD) 

Total 
(n;%) 

p-value 

V 2.79±0.80 - - - - 

C 
28.40±17.6

6 
- 

35.74±21.3
7 

- 0.000* 

Mot 
37.90±15.4

3 
- 97.40±1.17 - 0.000* 

PMot 0.30±0.65 - 
23.92±14.7

5 
- 0.000* 

M 2.65±0.66 - 4.55±0.99 - 0.000* 

DFI 13.15±9.11 - 3.42±4.86 - 0.000* 

Good - 
26 

(65%) 
- 

39 
(97.5%

) 
- 

Moderate - 
10 

(25%) 
- - - 

Severe - 
4 

(10%) 
- 

1 
(2.5%) 

- 

 V = Volume; C = Concentration; Mot = Motility; PMot = Progressive Motility; M = Morphology; 
DFI = DNA Fragmentation Index; *Wilcoxon Signed Rank Test 

 

IV. DISCUSSIONS 

Recently, there is an increasing demand of using assisted 
reproductive technologies (ART), such as intrauterine 
insemination (IUI) and in vitro fertilization (IVF), to treat 
couples with infertility. Semen parameters is known to play 
an important role in the successful of ART cycles. In 
addition to motility and morphology, sperm DNA integrity 
also plays a major part in determining the sperm fertilization 
ability. Studies have shown that sperm with fragmented 
DNA has been associated with poor fertilization, embryo 
development, and implantation rate, as well as increasing 
the number of recurrent pregnancy loss or miscarriages [13]. 
Generally, sperm preparation techniques involve several 
processes to separate the sperm from seminal plasma in 
order to obtain the best sperm for fertilization, one of which 
is centrifugation. Nevertheless, the centrifugation process is 
thought to cause damage to the sperm as it may induce 
uncontrolled production of reactive oxygen species (ROS). 
The sperm membrane contains a high amount of 
polyunsaturated fatty acids (PUFAs) and the interaction 
between ROS and the membrane will form fat electrophiles 
which may ultimately lead to fat peroxidation. Fat 
peroxidation in the sperm membrane may cause damage to 
the DNA integrity which in the end, decreasing the sperm 
fertilization ability [4, 5]. The ROS has long been known as 
a main etiology causing male idiopathic infertility, and is 
responsible for around 80% of the cases. The increasing 
level of ROS may damage various systems in the body, one 
of which is testes, causing the decrease in testosterone 
production and disturb the process of spermatogenesis, 
leading to male infertility [6]. 

Besides containing ADP, ATP, calcium, histamine, 
serotonin, and dopamine which are important to maintain 
tissues homeostasis, platelets also contain several growth 
factors, such as platelet-derived growth factor (PDGF), 
epidermal growth factor (EGF), insulin-like growth factor 
(IGF), transforming growth factor b-I (TGFb-I), vascular 
endothelial growth factor (VEGF), hepatocyte growth factor 
(HGF), dan fibroblast growth factor (FGF). High platelet 

All male partners undergoing infertility treatment in Halim 
Fertility Center, Stella Maris Women’s and Children’s hospital 

Exclusion 
criteria 

Inclusion 
criteria 

Male partners undergoing infertility treatment in Halim Fertility 
Center, Stella Maris Women’s and Children’s hospital chosen through 

consecutive sampling method 

Semen 
sample 

5 mL blood 
for PRP 

Semen analysis (volume, 
concentration, motility, 

morphology, DNA 
fragmentation index) 

Sperm preparation 
using swim up 

method 

Supernatant 
was discarded, 
leaving pellet 

which was 
layered with 
medium and 
incubated for 
45 minutes 

Sperm was 
recovered 

and 
centrifuged 

for 5 
minutes 

Supernatant 
was 

discarded, 
leaving 0.3 

mL of semen 
sample 

PRP product was 
aspirated and moved to 

a sterile falcon tube 

0.2 mL of 
PRP was 

layered above 
the semen 

sample and 
incubated for 

1 hour 

Semen analysis (concentration, 
motility, morphology, DNA 

fragmentation index) 

 



concentration may be found in a biological product, 
frequently known as platelet-rich plasma (PRP). To date, 
PRP has been used in various medical fields, such as 
dermatology, sports medicine, trauma and plastic surgery, 
ophthalmology, as well as tissue engineering [14-20]. In 
human reproductive systems, PRP has been widely used in 
patients undergoing in vitro fertilization cycles to increase 
their endometrial thickness. A past study also showed an 
increase in the development and viability of in vitro follicles 
from the primordial or primary to the pre-antral phase after 
PRP was added in the culture media. In the past studies, 
PRP has also been shown to have an antioxidant effect, thus 
inhibiting the oxidative stress by suppressing the production 
of pro-inflammatory cytokines and increasing the 
antioxidant defenses which gives a protective effect on male 
reproductive system. 

Another study also reported that administration of 
insulin-like growth factor 1 (IGF-1), which is known as one 
of the growth factors contained in PRP, to male patients 
with severe oligoasthenoteratozoospermia for 2 months can 
cause an increase in sperm concentration, volume, and 
volume. progressive motility. Physiologically, (in the male 
reproductive system) IGF-1 is produced by Leydig and 
Sertoli cells for spermatogenesis. Low levels of IGF-1 are 
associated with lower motility and abnormal sperm 
morphology. A positive correlation was found between 
sperm incubation with FGF2 and sperm concentration, as 
well as total sperm count per ejaculate. Sperm exposed to 
the FGF2 receptor showed significantly higher total sperm 
recovery counts, as well as increased sperm kinematic 
parameters after swimming. In this study it was also found 
that sperm concentration increased significantly after 
swimming and incubation for one hour with PRP compared 
to fresh samples. However, there are also studies that have 
conflicting results with ours, which showed that sperm 
concentrations were found to be lower after swimming. This 
difference in results may occur because the rate of sperm 
retrieval after swimming varies depending on the quality of 
the semen and the modification of the preparation technique 
used. In addition, the inclusion criteria for the semen 
parameters that we used were different from other studies 
which only included samples with normal semen 
parameters.  

The sperm motility and progressive motility in our study 
were found significantly better after incubation with PRP. 
This result is in line with the study conducted in the past, 
which stated that after incubation with PRP, the sperm 
motility increased around 6% compared to fresh samples. 
These results are thought to be caused by the presence of 
growth factors in PRP. Another study conducted by Saucedo 
et al. also stated that FGF may significantly increase sperm 
total motility and progressive motility. Another study stated 
that sperm exposed with FGF2 receptor yield higher number 
and motile sperm recoveries, as well as increased kinematic 
parameters after swim up. FGF2 was reported to be found in 
the flagellum and in the acrosomal region (> 70%) of the 
human sperm, thus revealing a significant positive 
correlation between FGF2 levels and the percentage of 
motile as well as the total motile sperm per ejaculate. Sperm 
with abnormal motility was reported to have a significantly 
reduced FGF2 levels compared to those with normal 
motility. 

After processed and incubated with PRP, our study 
showed a significantly better result in sperm morphology. 
This result is similar to the study which stated that after 
incubation with PRP, the sperm vitality, motility, and 
normal morphology seemed to be better. Technically, better 
sperm morphology may also be achieved by processing the 
fresh sample with swim up method. As we know, swim up 
is one of the sperm preparation techniques that can be used 
to obtain more sperm with better motility and morphology 
in ART cycles, mainly IUI. 

In addition to the other sperm parameters, the DNA 
fragmentation index in samples incubated with PRP also 
showed a significantly better result compared to fresh 
samples. This result is in line with the past study which 
reported that PRP may play a role in decreasing the 
percentage of reactive oxygen species and DNA 
fragmentation index in semen samples. Incubating semen 
samples with IGF-1 is also known to significantly decrease 
the sperm DNA fragmentation index. This result is 
associated with the ability of growth factors in regulating the 
proliferation process and survival rate in several types of 
cells through mitochondria cytochrome c/caspase pathway.  

CONCLUSIONS 

Incubation of semen samples with PRP for one hour was 
able to produce better sperm quality than fresh semen in 
terms of concentration (28.40±17.66 million/mL vs 
35.74±21.37 million/mL), motility (37.90±15.43% vs 
97.40±1.17% ), progressive motility (0.30±0.65% vs 
23.92±14.75%), morphology (2.65±0.66% vs 4.55±0.99%), 
and percentage of sperm with good fertilization ability (65% 
vs 97.5%). These results are highly recommended as a 
treatment option for men with abnormal semen parameters 
undergoing assisted reproductive technology (ART) cycles, 
such as intrauterine insemination (IUI) or in vitro 
fertilization (IVF). 
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