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Abstract 

One of the management of infertile couples is assisted reproduction through the Intra Uterine 

Insemination (IUI). Paternal factor has been known to influence the success of IUI, such as sperm 

selection on preparation. Prolactin (PRL) is reported to select sperm with better DNA fragmentation on 

the preparation process. This study aimed to investigate sperm selection with better chromatin 

maturation quality, by the supplementation of PRL. Semen samples were obtained from 10 infertile men 

who experienced sperm preparation for IUI. Prepared sperm were incubated at 1000 ng/ml of PRL, 

followed by chromatin maturation test. Its index was determined as mature sperms in 100 sperms.  The 

differences in sperm chromatin maturation showed a significant difference (p <0.05), between groups 

before and after preparation, between groups after preparation without and with PRL administration, as 

well as between groups before and after preparations given PRL. These differences were supported by 

the images of sperm chromatin maturation between groups. Prolactin improves sperm quality on sperm 

preparation, according to sperm chromatin maturation. Nevertheless, the other underlying mechanism 

that maintain sperm chromatin, are needed to investigate more.    
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Introduction 

One of the management of infertile couples is 

assisted reproduction through the Intra 

Uterine Insemination (IUI) and In Vitro 

Fertilization (IVF) programs. The success 

rate for achieving pregnancy through these 

programs is still low [1].Several factors have 

been known to influence the success of this 

assisted reproduction program, namely 

maternal, paternal and uterine endometrial 

receptivity. The development of science and 

the existence of various studies to solve these 

problems, both clinically and in molecular 

biology.  

Paternal factors include disturbances in 

concentration, motility, morphology and 

integrity of DNA, as well as sperm chromatin 

[2, 3]. Sperm chromatin maturation is also a 

significant predictive value [4, 5]. One way to 

select sperm in IUI and IVF programs is 

sperm preparation.  

Sperm preparation is a process of selecting 

sperm from cement to obtain motile sperm 

with good morphology and without other 

contaminants. However, in the preparation of 

sperm, there are several processes that can 

damage the sperm themselves, such as 

repeated centrifugation and storage in a hot 

incubator. Several studies have shown that 

the addition of certain substrates can reduce 

the detrimental effects of sperm preparation 

processes. One of the substrates that have 

been reported to play a role is prolactin 

(PRL), which has an important role in the 

male reproductive tract.  

Other studies have also proven that 

administering prolactin to sperm 

preparations can improve the quality of 

sperm in terms of the number of motile 

sperm and sperm DNA fragmentation [6, 7].  
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In this study, we selected higher quality 

sperm using the Density Gradient 

Centrifugation (DGC) method for sperm 

preparation, in terms of chromatin 

maturation, through the supplementation of 

PRL. This research has never been conducted 

in Indonesia and is expected to increase the 

success of assisted reproduction both IUI and 

IVF in the management of infertile couples. 

Material and Methods 

Human Sperm Collection 

Semen samples were obtained from 17 

infertile men who experienced sperm 

preparation for IUI. Agreement of all 

patients was obtained   by signing informed 

consent forms. Approval of Faculty of 

Medicine of Universitas Indonesia (FMUI) 

research ethical committee was obtained 

with the ethical number 

86/UN2.F1/ETIK/PPM.00.02/2020. Semen 

samples were collected by masturbation after 

3 - 5 days of abstinence [7].  

Sperm Preparation 

Sperm preparation was performed by Density 

Gradient Centrifugation (DGC) method using 

Sperm Grade reagent. (Vitrolife, Gothenburg, 

Sweden) Two point five ml of gradient 45%, 

90% and semen were put in 15 ml tube. 

Then, the centrifugation (Thermo Scientific 

Centrifuge, New York, USA) was 

demonstrated at 300xg for 20 minutes.  

The supernatant was removed and the pellet 

was supplemented with 2 ml of Sperm rinse 

reagent (Vitrolife, Gothenburg, Sweden). 

Another centrifugation was demonstrated at 

300xg for 10 minutes after homogenization. 

The supernatant was removed again, and 

then the pellet was supplemented with 2 ml 

of Sperm Rinse reagent. Again, another 

centrifugation at 300xg for 8 minutes was 

demonstrated after homogenization. Finally, 

the obtained pellet was investigated further. 

Prolactin Incubation  

Two l of sperm samples in 5 million/ml 

concentration were supplemented with 

prolactin (Human recombinant prolactin, 

Merck, USA) at concentration at 1000 ng / 

ml. Consequently, the sample was incubated 

at 37°C for 30-45 minutes.   

Chromatin Maturation Assay  

Sperm chromatin maturation was assessed 

applying Sperm Nuclear Chromatin Kit. The 

guided protocol was in accordance with the 

prior research [2].The blue staining was 

marked for immature chromatin, while the 

red-purple was marked for mature 

chromatin. The chromatin maturation index 

was determined as mature sperms in 100 

sperms.    

Statistical Analysis  

22nd version of SPSS was implanted to 

calculate the data analysis. The t-test was 

demonstrated to compare the chromatin 

maturation index in two groups between 

before preparation, after preparation without 

PRL supplementation and after preparation 

with PRL supplementation. The level of 

significance was set at p<0.05.  

Result 

In this study, sperm chromatin maturation 

test was performed, as shown in Figure 1 

between groups of sperm after preparation, 

with and without the supplementation of 

PRL. (Figure 1) In the three groups, it was 

seen that sperms which were in pink or 

purple color showed mature chromatin and in 

bluish color showed immature chromatin. 

The PRL group showed more mature sperms, 

compared to the group without PRL. 

 

 
Figure 1: Images of sperm chromatin maturation in: A. Before sperm preparation; B. after sperm preparation, 

without PRL supplementation and C. After sperm preparation with PRL supplementation group 
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In addition to the images of sperm with 

chromatin maturation, a comparative test 

conducted to observe differences in sperm 

chromatin maturation between these three 

groups was the paired t test, which showed a 

significant difference (p <0.05), both before 

and after preparation, between groups after 

preparation without and with PRL 

administration, as well as between groups 

before and after preparations given PRL 

(Table 1).   

 

Table 1: Sperm chromatin maturation 

 
a = p value between before preparation vs after preparation without PRL supplementation; b = p value between after preparation 

with and without PRL supplementation; c = p value between before and after preparation with PRL supplementation 

 

Discussion 

Sperm Chromatin Maturation 

Sperm chromatin is tightly packed to protect 

DNA during the transit that occurs before 

fertilization. In sperm chromatin, DNA 

packaging by protamine is one of the 

mechanisms that regulate the differentiation 

of spermatids into sperm in the 

spermatogenesis process. The quality of this 

chromatin is one of the indicators for 

determining the quality of sperm. Mature 

sperm contains at least 85% protamine and 

15% histone [8].Failure to convert histone to 

protamine and suboptimal chromatin quality 

are associated with failure of fertilization.  

At present, in several studies and 

applications in the field of andrology, the 

quality of sperm both from semen analysis 

(sperm concentration, motility and 

morphology) and examination of sperm DNA 

fragmentation can act as biomarkers or 

screening of male fertility, but it is not 

known yet for this chromatin maturation. It 

is hoped that knowing the chromatin 

maturation of infertile men and its role in 

sperm preparation can contribute to the 

development of progress in infertility 

management. 

Prolactin Supplementation and Sperm 

Chromatin Maturation 

In this study, preparation was performed so 

that the produced sperm had better quality 

with a higher chromatin maturation value. 

The results of this study are in line with 

other studies stated that in preparation  

process, most of the abnormal sperms are 

removed, hence the result of preparation 

contain more motile sperms with normal 

morphology [9, 10]. However, it cannot be 

negated that the preparation process can also 

increase ROS which results in oxidative 

stress itself, such as rapid and repeated 

centrifugation and storage at temperatures 

and periods that can damage sperm (ex. 37°C 

for more than 1 hour).  

These conditions may lead to DNA 

fragmentation and damage to the sperm 

chromatin. PRL has been shown to act as a 

sperm pro-survival factor that affords to 

suppress apoptosis [11, 13]. Furthermore, 

this study is also in line with previous 

studies which have proven that giving PRL to 

the sperm preparation process can reduce 

sperm DNA fragmentation [6]. 

In addition to PRL, which acts as a sperm 

pro-survival factor and suppresses apoptosis, 

there is also a study on the chromatin 

maturation of sperm by administering ALA 

as an antioxidant. It has been known from 

previous studies that free radicals or ROS 

can induce oxidative stress if the amount 

exceeds the antioxidant capacity [14].This 

causes damage to DNA or chromatin 

fragmentation through lipid peroxidation in 

the sperm membrane [15].  

Since high polyunsaturated fatty acids 

(PUFA) are contained in the sperm 

membrane, the interaction between ROS and 

the membrane will produce lipid electrophiles 

associated with oxidative stress that causes 

lipid peroxidation [16].  
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ALA as an antioxidant seeks to suppress the 

activity of these free radicals so that ALA 

administration in the preparation process 

can improve the quality of sperm, one of 

which is in terms of chromatin maturation 

[17].This study is the first study on the effect 

of PRL on sperm preparation, in terms of 

chromatin maturation.  

Apart from having good motility and 

morphology, sperm if they are completed 

with intact DNA integrity and packed with 

mature chromatin, are certainly an ideal 

paternal factor for fertilization with oocytes 

to produce a perfect embryo. PRL has been 

proven in vitro to improve the quality of 

sperm after preparation, both in terms of 

DNA fragmentation and chromatin 

maturation, but it is not yet known whether 

PRL application to sperm preparation can 

improve the quality of embryos produced 

from IVF-ICSI. 

Conclusion 

Prolactin improves sperm quality in sperm 

preparation, according to sperm chromatin 

maturation. Nevertheless, the other 

underlying mechanism that maintain sperm 

chromatin, are needed to investigate more.  

The results of this study are expected to 

increase the success rate of assisted 

reproduction technology, particularly in IUI. 
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