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Abstract
Background

The sperm preparation techniques used in intrauterine insemination (IUl) and other
reproductive techniques are heavily based on the sperm parameters and their survival. Swim-up
technique is the most common method of preparing sperm in this way, sperm is chosen
according to their motility and ability to swim out the seminal plasma, because the plasma
includes decapacitation factors that are modulate to sperm's ability to fertilize.
Aim
The objective of this study is to examine the effect of adding autologous plasma rich in platelets
to the semen and comparing the results of semen preparation with ready-to-use media and
phosphate buffer saline by using swim — up procedure.

Material and method

The present study includes semen samples from 119 men attending fertility clinic of High
Institute for Infertility Diagnosis and Assisted Reproductive Technologies/Al-Nahrain University
of normal and abnormal sperms parameters according to WHO. The semen sample divided into 3
fractions to form 3 groups:
first group influenced by the same volume of ferticult flushing medium (250) um; second group
influenced by the same volume of phosphate buffer saline (250) wm contain 10% human serum
albumin (HSA) whereas third group influenced by the same volume of phosphate buffer saline
(250) um contain 10% human serum albumin (HSA) with added 2% platelet rich plasma.
Samples are then prepared by swim — up procedure for assessment of main sperms parameters.
Result

Swim up-flushing media resulted in highest sperm concentration, highest total count,
highest total motility, highest progressive motility (A+B), highest progressive motility (A),
highest progressive motility (B), lowest non-progressive motility (C), lowest immotile sperm
(D), highest concentration of active motile sperm % and highest normal morphology sperm %,
followed by swim up —PBS +PRP (HAS) then by swim up —PBS (HAS), respectively in a highly
significant manner (p < 0.001).
Conclusion
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we conclude, the addition of PRP resulted in results that are practically very close to
Swim up-flushing media with respect to sperm concentration, total count, total motility,
progressive motility (A+B), progressive motility (A), progressive motility (B), non-progressive
motility (C), immotile sperm (D), concentration of active motile sperm % and normal
morphology sperm and the values were far better than those produced by adding swim up —PBS
(HAS), nevertheless, statistical wise the minor differences between Swim up-flushing media and
PRP were significant.

Key words: PBS, PRP, Swim -up, sperm preparation, 1Ul, HAS, Infertility.
1. Introduction

According to (Zegers-Hochschild et al., 2017) “infertility is a disease which generates
disability as an impairment of function”. It is a disease characterized by the failure to establish a
clinical pregnancy after 12 months of regular and unprotected sexual intercourse.

Males are found to be solely responsible for 20-30% of infertility cases but contribute to 50% of
cases overall (Vander Borght and Wyns, 2018).

Infertility is not only a medical situation but it has asocial, psychological and economic
impact. So that, major effort had been used and continuously spending in order to improve the
success rate in a variety of assisted conception modalities in the form of medical treatment to
highly and continuously upgraded assisted reproductive technologies (Hassan, Rahim and Al-
Kawaz, 2020).

Intra-Uterine Insemination (IUI) is a first method of assisted conception and it is popular
modality that is easy to implement, least invasive, and cost effective with rare complications
(Paula and Peter, 2003).

The usual preparation way for sperms is centrifugation and swim- up procedure resulting
in very active sperms; however, it will result in lowering the concentration (Henkel and Schill,
2003).

In recent years, platelet-rich plasma (PRP) is a novel therapeutic alternative that is
being used in a variety of medical fields, including dermatology, orthopedics, and dentistry
(Lubkowska, Dolegowska and Banfi, 2012).

Platelet-rich plasma (PRP) is the plasma fraction of autologous blood containing
high concentration of platelets and growth factors than the physiologic concentration of
thrombocytes in whole blood (Knezevic et al., 2016).

Ferticult flushing medium is intended for in vitro procedures involving human gametes
(sperm and oocytes), including washing of gametes, sperm swim up procedures, intra uterine
insemination (IUl) of the spermatozoa and sperm injection during intra cytoplasmic sperm
injection (ICSI).

One the other hand, Phosphate Buffer Saline this product contains a protein called
albumin found in the liquid component of the blood (the plasma) and belongs to the group of
medical products called (plasma substitutes and plasma protein fractions), every 100 ml contain
20 g of total protein, of which at least 95% is human albumin.

Accordingly, thus study might be considered as a first research to investigate the effects
of adding directly of PRP on human sperm parameter and compare the result of the preparation
of the semen with ready to use media and phosphate buffer saline.
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2. Material and methods

The study involved one hundred and nineteenth semen sample; were obtained from men attended
infertility clinic in High Institute for Infertility Diagnosis and Assisted Reproductive
Technologies/ Al-Nahrain University. The study was approved by the ethical committee of the
High Institute. Each participant had given informed consent to use the remainder of their sample
before inclusion in the validation project. The semen samples (normal and abnormal according to
WHO 1999) of 119 men (18-54 year) with 2-7 abstinence days.

patients were either normozoospermic or had mild to moderate sperm abnormalities participated
in this research (inclusion criteria) while (Exclusion criteria) Patients with azoospermia, or
patients with severoligoasthenoteratozoospermia.. The research began in November of 2020 and
ended in February of 2021.

2.1 Sample collection and processing

Sample were collected in sterile containers by masturbation method. only one seminal
sample was taken each person. In case of spoiling or loss of sample for any reason, the person
was asked to refer again to give another sample in next 3-7 days without performing any sexual
intercourse. After getting the samples, they were rapidly put in the incubator 370c for complete
liquefaction of samples for semen analysis. Each the semen sample divided into 3 fractions to
form 3 groups:

first group influenced by the same volume of ferticult flushing medium (250) um; second
group influenced by the same volume of phosphate buffer saline (250) um contain 10% human
serum albumin (HSA) whereas third group influenced by the same volume of phosphate buffer
saline (250) pum contain 10% human serum albumin (HSA) with added 2% platelet rich plasma.
Samples are then prepared by swim — up procedure for assessment of main sperms parameters.

2.2 Preparation of Platelet Rich Plasma (PRP)

Platelet rich plasma was prepared by collected whole blood WB (5) cc in tubes
containing anticoagulants (EDTA) and gently shaken to keep it from clotting. After that, blood
was put in a (gel)tube and centrifuged for 5 minutes at 3000 rounds per minute, after that divide
the blood into three layers: an upper layer containing mainly platelets (plasma) and white blood
cells WBC, an intermediate thin layer known as the buffy coat, which is abundant in WBCs, and
a lower layer containing red blood cells RBCs. For PRP processing, the upper layer (plasma) was
transferred to a fresh, empty sterile tube (plane tube) and centrifuged for 15 minutes at a fast turn
3500 rounds per minute. Then (the upper 2/3 of plasma is discarded) contain platelet poor plasma
(PPP) and the lower 1/3 of plasma was kept which contain the platelet rich plasma (PRP).Later,
for activation prp, 23 pl of (calcium chloride) at percentage 10% was added to the prp then
incubated at 37° for 15 minutes. Finally, after incubation, the tube must be centrifuged for 10
minutes at 4000 RPM to obtain pure activation platelet rich plasma for using to activation patient
semen or others uses.

It has been found that the 2% was the best percentage for PRP preparation and yielding
significant results (Bader et al., 2020).

2.3 Preparation by Swim-Up Procedure

The three volumes of semen of the 3 groups are placed in a conical test tube and diluted with one
volume of culture medium. The tube is gently shacked to mix the components. Then, they
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centrifuged at 3000 round per minute (rpm) for 5 minutes. The supernatant is removed by
Pasteur pipette to obtain the pellet, and about 0.5 ml of media was added to the final sperm pellet
and incubated for about 45 minutes. After incubation, 10ul of sample from the middle of the
suspension was taken for the examination under light microscope for main sperms parameters.

3. Statistical Analysis:

Data was analyzed using statistical package for the social sciences (SPSS version 23) computer
software program.

The P-value below or equal to 0.05was considered to be statistically significant.

4. Result

Comparison of sperm characteristics among three methods, swim up-flushing media, swim up-
PBS (HAS) and swim-up-PBS+PRP (HAS) in all infertile men is shown in table 4.3. Swim up-
flushing media resulted in highest sperm concentration, highest total count, highest total motility,
highest progressive motility (A+B), highest progressive motility (A), highest progressive
motility (B), lowest non-progressive motility (C), lowest immotile sperm (D), highest
concentration of active motile sperm % and highest normal morphology sperm %, followed by
swim up —PBS +PRP (HAS) then by swim up —-PBS (HAS), respectively in a highly significant
manner (p < 0.001).
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Table 4.3: Comparison of sperm characteristics among three methods, swim up-
flushing media, swim up-PBS and swim-up-PBS+PRP (HAS) in all infertile men

Characteristic Swim up — swim up — Swim up-
' flushing media PBS PBS +PRP (HAS) p
Concentration (m/ml) 52.77+28.60 35.90+£22.80 49.21+28.26 <0.001P
' ' A C B HS
Total count (m/e) 26.39+14.30 17.97+11.41 24.63+14.15 <0.001P
- A C B HS
Total motility o4 93.51+3.53 81.73+£2.25 90.77+3.81 <0.001P
otal motility % A C B HS
. . , 64.29+22.02 37.92+17.20 59.11+21.03 <0.001P
Progressive motility (A+B) % A C B HS
. . , 21.14+11.16 9.76 £7.25 17.80+10.18 <0.001P
Progressive motility (A) % A C B HS
. . 43.20+14.10 27.95+11.91 41.16+14.20 <0.001P
N : ; 0/
Progressive motility (B) % A C B HS
. . 29.29+20.75 43.90+17.16 31.97+19.98 <0.001P
" e e 7 0/’
Non Progressive motility (C) % C A B HS
Immotile sperm (D) % 6.49+3.53 18.35+2.12 9.15+3.84 <0.001P
:spe % C A B HS
. . . 8.76+6.17 3.56+3.24 7.61+£5.77 <0.001P
Concentration ofactive motile % A C B HS
Normal morohology %% 56.00+19.15 37.61+17.33 48.94+19.16 <0.001P
Normal morphology % A C B HS

Data were expressed as mean +standard deviation; P: Pillai’s Trace multiple repetition test; HS: highly significant at
p = 0.01; Capital letters (A, B and C) were used to indicate the level of significance following post hoc LSD test so
thatsimilar letters indicate no significant difference whereas different letters indicate significant difference and letter
(A) takes the highestvalue followed by letter (B) and then by (C)

5. Discussion

In recent years, different methods have been proposed for the treatment of infertility.
Several studies have been published on the effectiveness of different semen preparation methods,
there is insufficient evidence to recommend any specific sperm preparation technique (Boomsma
et al., 2004). Comparative studies on sperm preparation methods have essentially investigated
outcomes such as recovery rates and conventional semen parameters (Boomsma et al., 2004,
Henkel and Schill, 2003). Over the last decade, the effects of sperm preparation procedures on
sperm quality have been evaluated using new laboratory methods (Ricci et al., 2009).

The most common sperm-processing protocols used in routine ART laboratories are those
of swim-up and density gradient centrifugation (Volpes et al., 2016). According to the WHO
laboratory manual for the examination and processing of human semen, the swim-up method is
useful in selecting motile spermatozoa as it is based on the ability of sperm to swim into the
culture medium (World Health Organization, 2010).

Ready to use culture media are often used to improve sperm quality including both
motility and morphology; however, these media are coasty and often need to be exported. The
invention of a substitute for these culture media that can perform as required as these media do
with respect to sperm quality and quantity, provided that these materials are available locally and
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be produced with low coast, there will be no more need for these expensive culture media. To the
best of our knowledge and after thorough search in the available published articles dealing with
sperm preparation techniques for ART procedures, we failed to find a study evaluating the
clinical use of PRP in sperm preparation in comparison with culture media. Therefore, the point
of originality in this article is the evaluation of the effective of adding PRP in sperm preparation
and selection for ART in comparison with already available methods.

Platelet-rich plasma (PRP) is collected from the autologous blood samples of patients
and is 4-5 times richer in platelets than circulating blood. Moreover, in PRP, cytokines and
growth factors have more activity. These factors include the vascular endothelial growth factor
(VEGF), transforming growth factor (TGF), platelet-derived growth factor (PDGF), and
epidermal growth factor (EGF) (Allahveisi et al., 2020).

Experimental studies have shown that PRP has the ability to increase the number of
spermatogenic stem cell, count, motility and tail length of the sperm (Dehghani et al., 2019) and
that PRP scaffold can reconstruct a suitable structure to the in vitro proliferation of
Spermatogonial stem cells (Khadivi et al., 2020) and in a recent experimental study on animal
semen, the incubation of semen with PRP resulted in significant improvement in sperm motility
and morphology (Hernandez-Corredor et al., 2020).

In the current study, swim up-flushing media resulted in highest sperm concentration,
highest total count, highest total motility, highest progressive motility (A+B), highest
progressive motility (A), highest progressive motility (B), lowest non-progressive motility (C),
lowest immotile sperm (D), highest concentration of active motile sperm % and highest normal
morphology sperm %, followed by swim up —PBS +PRP (HAS) then by swim up —PBS (HAS),
and the difference in these parameters was highly significant.

Similarly, the addition of PRP has resulted in a total sperm count that is very close to
that yielded by adding flushing media, and substantially better than that provided by adding PBS
alone, 24.63 m/ejaculate versus 26.39 m/ejaculate versus 17.97 m/ejaculate, respectively.
Despite, the existence of significant statistical significance, the addition of locally derived
autologous PRP markedly improved the sperm total count when compared to PBS alone.

The same can be applied to sperm motility parameters, since adding PRP resulted a total
motility, progressive grade A motility, progressive grade B motility, non-progressive grade C
motility and immotile sperm proportions that are numerically very close to that yielded by
adding flushing media and far from that produced by adding PBS alone.

In addition, the addition of PRP, resulted in a concentration of active motile sperm that is

very close numerically to that produced by adding flushing media and far from that produced by
adding PBS alone. And the same can be said with respect to normal morphology sperm
proportion since the addition of PRP produced figures that are very close to that produced by
adding flushing media and substantially better than that attributed to PBS alone.
In conclusion, the addition of PRP resulted in results that are practically very close to Swim up-
flushing media with respect to sperm concentration, total count, total motility, progressive
motility (A+B), progressive motility (A), progressive motility (B), non-progressive motility (C),
immotile sperm (D), concentration of active motile sperm % and normal morphology sperm and
the values were far better than those produced by adding swim up —PBS , nevertheless,
statistical wise the minor differences between Swim up-flushing media and PRP were
significant.
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