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ABSTRACT 

Background: Infertility is defined as failure to achieve pregnancy after 12 months of regular unprotected sexual 

intercourse. Angiotensin II can bind to two different receptors : angiotensin receptor type 1 (AT1R) and type 2 

(AT2R). There is evidence that the components of renin-angiotensin system (RAS) are locally synthesized in the male 

reproductive tissues as in the epididymis, prostate, testes, seminal fluid, and spermatozoa.  

Objective: The aim of the present study is to determine the presence of soluble AT2R in human seminal plasma and 

to evaluate its possible role as a new diagnostic biomarker for cases of idiopathic oligo-asthenozoospermia.  

Patients and methods: This study was conducted as a case-control study at Mansoura University Hospitals and 

included 100 subjects. Participants were divided into 50 patients with idiopathic oligo-asthenozoospermia, and 50 

healthy volunteers who had achieved conception within one year of continuous unprotected marital relationship with 

normal semen analysis. All participants were subjected to thorough history taking, complete clinical examination, 

Doppler US for varicocele and semen analysis. The soluble angiotensin II type 2 receptors (AT2R) were measured in 

the seminal plasma by angiotesnin II type 2 receptor ELISA kit.  

Results: Seminal AT2R, α-glucosidase and acrosin activity index were significantly decreased in idiopathic oligo-

asthenozoospermia group in comparison with the control group. Seminal AT2R and α-glucosidase were negatively 

correlated with WBCs. The sperm concentration, grade A motility, grade (A+B) motility, velocity, linear velocity, 

linearity index, and normal morphology exhibited highly significant positive correlations with seminal plasma AT2R 

and alpha-glucosidase. Seminal AT2R is highly significant negatively correlated to malondialdehyde.  

Conclusion: The present study revealed that AT2R is present in human seminal plasma and has a positive correlation 

with sperm concentration and motility. In addition, AT2R was significantly lower in idiopathic oligo-

asthenozoospermia patients compared with healthy controls. The positive correlation of AT2R expression with 

motility highlights its potential role in idiopathic oligo-asthenozoospermia. These findings point to the possible 

involvement of AT2R in infertility. 

Keywords: Male infertility, Idiopathic oligoasthenozoospermia, Renin angiotensin system, Angiotensin II type 2 

receptor in asthenozoospermia. 
 

INTRODUCTION 

Idiopathic oligoasthenoteratozoospermia (iOAT) 

means defective spermatogenesis of unknown etiology 

and is regarded as undetectable by the common 

laboratory methods. iOAT can be classified as: isolated 

astheno± teratozoospermia (no alteration in sperm 

concentration); moderate (sperm concentration < 20 × 

a10
6
/mL and > 5 ×10

6
/mL); or severe (sperm 

concentration< 5 × 10
6
/mL ) (1).There is higher levels of 

angiotensin II type 2 receptors (AT2R) in the fetus and 

neonate. The AT2R is still controversial and 

enigmatic.ATR2 is hyposthesized to mediate some 

effects as inhibition of cell growth , formation of fetal 

tissue, the extracellular matrix modulation ,neuronal 

regeneration, apoptosis, cellular differentiation, and 

maybe vasodilation and left ventricular hypertrophy
(2)

. 

.Ariny et al. 
(3)

 investigated the effects of 

varicocelectomy on the levels of angiotensin II in 

sperm and the expression of the AT2R on spermatozoa 

in varicocele patients in relation to their reproductive 

status. They came to the conclusion that angiotensin II 

and AT2R dysregulation may occur in varicocele 

patients, which may contribute to varicocele-related 

infertility. 

The aim of the present study is to determine the 

presence of soluble AT2R in human seminal plasma 

and to evaluate its possible role as a new diagnostic 

marker for cases of iOAT. 
 

PATIENTS AND METHODS 
A case-control study was carried out on subjects from 

Andrology Outpatient Clinic at Mansoura University 

Hospitals, for one year. The study included 100 

subjects, who were divided into 2 groups:  

1. Idiopathic oligo-asthenozoospermia (iOAT )group 

(n= 50). 

2. Control Group (n= 50) included healthy volunteers 

who had achieved conception within one year of 

continuous unprotected marital relationship with 

normal semen analysis. 
 

Inclusion criteria: 

 Age from 20 to 50 years old. 

 Control group of healthy age-matched males who 

have achieved pregnancy recently. 

 All patients have oligo-asthenozoospermia. 
 

Exclusion criteria: 

 Patients with history of local diseases or systemic 

illnesses, medical treatmet, or surgeries that may 
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have a negative impact on fertility. 

 Patients with varicocele diagnosed by clinical 

assessment and doppler ultrasonography. 

 Patients who have hypogonadism or history of 

pelvic or spinal injuries. 

 Patients with genital deformity. 

 Azoospermia patients were not included in this 

study. 
 

All participants went through: 

 Thorough history taking. 

 A general physical examination to determine 

any abnormalities in the endocrine, 

cardiovascular, pulmonary, gastro-intestinal, and 

neurological systems that may affect fertility. 

 A local genital examination to rule out any 

possible abnormalities, including the testis, 

epididymis, vas deferens, and inguinal area. 

 Color Doppler ultrasound grading of reflux. 

 Semen analysis. 
 

Techniques performed on human spermatozoa: 

Computer-assisted semen analysis (auto sperm): In 

this work, sperm motility and concentration were 

assessed using simple computer -assisted (Autosperm) 

method 
(4)

: 
 

Assay of acrosin activity (by gelatin-covered 

microslides and gelatinolysis): 

Gelatin-covered slides were prepared by 

spreading 20 μL of 5 % gelatin (Merck, Darmstadt, 

Germany) in distilled water on the slides. The slides 

were then air-dried, stored at 4 C° overnight and fixed 

and washed in phosphate-buffered saline 
(5)

. Semen 

samples of 20 μL were diluted 1:10 in PBS containing 

15.7mmol/L α-D-glucose. Semen samples were 

smeared on prepared slides and incubated in a moist 

chamber at 37 C° for 2 h. The halo diameter around 

any 10 spermatozoa shown to be representative of 

sperm present in the ejaculate was measured in phase 

contrast with an eyepiece micrometer. The halo 

formation rate was calculated per slide as the 

percentage of spermatozoa showing a halo. One 

hundred spermatozoa were evaluated. An acrosin 

activity index was calculated by multiplying the halo 

diameter by the halo formation rate 
(6)

. 

Techniques performed on seminal plasma: 

The supernatant (seminal plasma) was divided into 3 

tubes and kept at -20°C till analysis: 

1. in the first tube , angiotensin II type 2 receptor 

ELISA kit was used to detect the presence of 

soluble angiotensin II type 2 receptors (AT2R) in 

the seminal plasma (Abbexa, Cambridge, UK). 

2. Seminal alpha-glucosidase activity was measured in 

the second tube to test epididymal function 
(7)

. 

3. To assess lipid peroxidation, malondialdehyde 

(MDA)was measured in the third tube using a 

colorimetric method 
(8)

. 

Assay of expression of angiotensin II type 2 receptor 

in seminal plasma by ELISA: 

The level of soluble angiotensin II receptor 2 

(AT2R) in the seminal plasma was estimated by 

angiotesnin II type 2 receptor ELISA kit (Abbexa, 

Cambridge, UK). This kit is used to assay the 

angiotensin II receptor 2 (AT2R) in the sample of 

human's serum, blood plasma, saliva, urine and other 

related tissue liquid. 

Assay of alpha-glucosidase activity: The level of 

alpha glucosidase was measured using Episcreen Kit; 

FertiPro, 32,8730Lotenhulle, Belgium. 

 

Determination of MDA 'thiobarbituric acid reactive 

substances' 
(9)

: 

Trichloroacetic acid (TCA) is added o 

precipitate the proteins of seminal plasma. ). Then, 

thiobarbituric acid (TAB) reacts with MDA to form 

thiobarbituric acid reactive product which is measured 

at 534 nm. 

 

Ethical Approval: 

 This study was ethically approved by the 

Institutional Review Board of the Faculty of 

Medicine, Mansoura University. Written informed 

consent was obtained from all participants. This 

study was executed according to the code of ethics 

of the World Medical Association (Declaration of 

Helsinki) for studies on humans. 
 

Statistical Analysis 

 Statistical analysis was done by using MedCalc® 

program version 8.1. 2005. The results of this study 

were nonparametric data according to chi-squared test. 

The nonparametric data were expressed as median , 

and range . Mann-Whitney test was used as a test of 

significance for comparison of two groups. The 

qualitative data were presented in the form of number 

and percentage. Spearman rank correlation coefficient 

was done to study the relation between variables. 

Receiver-Operating Characteristic (ROC) was done to 

determine a cutoff point and sensitivity, specificity, 

and accuracy was done for this cut off point. 

comparison of roc curves were done for statistical 

significance among different variables. 
 

RESULTS 
Table (1) shows the semen parameters which 

include volume (ml), concentration (million/ml), grade 

A motility (%), grade A + grade B motility (%), 

velocity (μm/second), linear velocity (μm/second), 

linearity index (%), normal morphology (%) and 

WBCs (million/ml) in different groups. In comparison 

between control group and the idiopathic OA group, 

concentration, grade A motility, grade A + grade B 

motility, velocity, linear velocity, linearity index and 

normal morphology were significantly decreased in 

idiopathic OA group. As regard WBC count, it was 

significantly increased in idiopathic OA group than 

controls. 
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Table (1): Semen parameters of control group and idiopathic oligo-asthenozoospermia group.  

Parameters Control (n= 50) iOAT (n= 50) P-value 

Volume (ml) 3.3 (1.7-5.8) 3.1 (1.7-5.1) 0.39 (NS) 

Concentration (million/ml) 54.04 (31.2-79.1) 16.8 (5.3-19.8) <0.001 (HS) 

Grade A motility (%) 42.5 (33-52) 17.5 (3-30) <0.001 (HS) 

Grade A + grade B motility (%) 66 (48-82) 30.5 (9-44) <0.001 (HS) 

Velocity ( µm/second) 42 (29-55) 27 (16-38) <0.001 (HS) 

Linear velocity ( µm/second) 32.3 (24.2-41.9) 16 (4.2-23.4) <0.001 (HS) 

Linearity index (%) 78.9 (70.6-92.6) 59 (32.8-74) <0.001 (HS) 

Normal morphology (%) 42 (32-55) 15.9 (4.3-19.2) <0.001 (HS) 

WBCs (million/ml) 0.6 (0.1-0.9) 1.1 (0.6-1.8) <0.001 (HS) 

Data are expressed as median and range 

 

Table( 2) shows α-glucosidase (mu/ml), acrosin activity index (%), malondialdehyde (nmol) and AT2R (ng/ml) in all 

studied groups. α-glucosidase, acrosin activity index and AT2R were significantly decreased in iOAT group in 

comparison with controls. As regard seminal plasma malondialdehyde, it was found significantly higher in iOAT 

group than controls. 

Table (2): Seminal plasma alpha-glucosidase, acrosin activity index, malondialdehyde (MDA) and AT2R of 

control group and iOAT group.  

Parameters Control (n= 50) IOAT (n= 50) P-value 

α-glucosidase (mu/ml) 44.5 (23-68) 23 (12-34) <0.001 (HS) 

Acrosin activity index (%) 16 (6-26) 6.5 (2-10) <0.001 (HS) 

Malondialdehyde (MDA) (nmol/l) 26.4 (16.8-32.5) 34 (20.6-47.9) <0.001 (HS) 

AT2R (ng/ml) 16.4 (10.5-22.4) 7.5 (2.9-14.5) <0.001 (HS) 

Data are expressed as median and range 

 

Table (3) shows the correlation of seminal plasma AT2R and alpha-glucosidase with sperm parameters of all 

studied groups. Table (4) shows the correlation of MDA and acrosin activity index with sperm parameters of all 

studied groups. 

Table (3): Correlation of seminal plasma AT2R and alpha-glucosidase with semen parameters in studied groups.  

Variable  
AT2R α-glucosidase 

R P-value R P-value 

Concentration (million/ml) 0.7 <0.001 (HS) 0.6 <0.001 (HS) 

Grade A motility (%) 0.6 <0.001 (HS) 0.7 <0.001 (HS) 

Grade A + grade B motility (%) 0.6 <0.001 (HS) 0.7 <0.001 (HS) 

Velocity (μm/second) 0.6 <0.001 (HS) 0.5 <0.001 (HS) 

Linear velocity (μm/second) 0.7 <0.001 (HS) 0.6 <0.001 (HS) 

Linearity index (%) 0.7 <0.001 (HS) 0.6 <0.001 (HS) 

Normal morphology (%) 0.7 <0.001 (HS) 0.6 <0.001 (HS) 

WBCs (million/ml) -0.5 <0.001 (HS) -0.5 <0.001 (HS) 

 

Table (4): Correlation of MDA and acrosin activity index with semen parameters in studied  groups.  

Variable  
Malondialdehyde (MDA) Acrosin activity index 

R P-value R P-value 

Concentration (million/ml) -0.4 0.001 (HS) 0.7 <0.001 (HS) 

Grade A motility (%) -0.5 <0.001 (HS) 0.7 <0.001 (HS) 

Grade A + grade B motility (%) -0.5 <0.001 (HS) 0.7 <0.001 (HS) 

Velocity (μm/second) -0.2 0.01 (S) 0.6 <0.001 (HS) 

Lienar velocity (μm/second) -0.3 0.001 (HS) 0.61 <0.001 (HS) 

Linearity index (%) -0.4 <0.001 (HS) 0.7 <0.001 (HS) 

Normal morphology (%) -0.4 <0.001 (HS) 0.8 <0.001 (HS) 

WBCs (million/ml) 0.3 <0.001 (HS) -0.6 <0.001 (HS) 
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Table (5) shows correlation of seminal plasma 

AT2R with alpha-glucosidase, malondialdehyde and 

acrosin activity index of all studied groups. It was 

found that AT2R is highly significant negative 

correlated to malondialdehyde. On the other hand, 

there were highly significant positive correlations 

between AT2R and both of α- glucosidase and acrosin 

activity index. 

Table (5): Correlation of seminal plasma AT2R with 

alpha glucosidase, MDA and acrosin activity index in 

studied groups 

Variable  
AT2R 

R P-value 

α-glucosidase (mu/ml) 0.5 <0.001 (HS) 

malondialdehyde (MDA) 

(nmol/l) 
-0.4 <0.001 (HS) 

Acrosin activity index (%) 0.6 <0.001 (HS) 

 

Table (6) shows correlation of seminal plasma AT2R 

with hormonal profile of all studied groups. It was 

found that AT2R is significantly negatively correlated 

to prolactin 

Table (6): Correlation of seminal plasma AT2R with 

hormonal profile (FSH, LH, testosterone, prolactin and 

estradiol).  

Variable  
AT2R 

R P-value 

FSH (mIU/ml) -0.04 0.7 (NS) 

LH (mIu/ml) 0.04 0.7 (NS) 

Testosterone (ng/ml) -0.16 0.11 (NS) 

Prolactin (ng/ml) -0.28 0.01 (S) 

E2 (pg/ml) 0.015 0.88 (NS) 

 

Table (7) found that AT2R at a criterion value 

(10.3) can distinguish control group from idiopathic 

OA patients with specificity of 100%, sensitivity of 

72% and area under the curve of 0.9. Also, acrosin 

activity index at a criterion value (9) can distinguish 

control group from idiopathic OA patients with 

specificity of 88%, sensitivity of 98%, and area under 

the curve of 0.97. Alpha-glucosidase at a criterion 

value (34) can distinguish control group from 

idiopathic OA patients with specificity of 68%, 

sensitivity of 100% and area under the curve of 0.92. 

As regards malondialdehyde, it was found that it can 

discriminate between control and idiopathic OA 

groups at a criterion value (32.5) with specificity of 

100%, sensitivity of 54% and area under the curve of 

0.8. 

 

 

Table (7): Criterion values and coordinates of ROC 

curves of AT2R.  

Variables 
Criterion 

value 
Sensitivity Specificity 

Area 

Under 

Curve  

AT2R ≤10.3 72 100 0.9 

Acrosin  

activity  

index 

≤9 98 88 0.97 

Alpha-

glucosidase 
≤34 100 68 0.92 

Malondi-

aldehyde 

(MDA) 

>32.5 54 100 0.8 

 

DISCUSSION 

Good sperm motility, which is crucial for male 

fertility, is considered the most reliable predictor of 

male infertility. Fertilization rates, embryo quality, and 

pregnancy rates are poorer when spermatozoa with low 

motility have been used for assisted reproductive 

techniques as compared to those with normal motility. 

Yet, a better understanding of the molecular 

mechanisms underlying the formation of motile sperm 

would enable us to emphasize the problem of 

diminished motility and sperm infertility 
(10)

. 

The renin-angiotensin system (RAS) is 

implicated to have a regulatory role in reproduction. It 

has been suggested that a testis-specific isoform of 

ACE is involved in regulation of sperm function and 

capacitation, via affecting angiotensin I and II, 

enkephalins, and bradykinin, ACE can indirectly affect 

fertility. Angiotensin I is changed into angiotensin II 

by ACE, and angiotensin II is known to stimulate 

sperm motility 
(11)

. 

The RAS active peptide, angiotensin II, 

regulates a variety of biological functions, including 

reproduction. Angiotensin type 1 receptors (AT1R) 

and angiotensin type 2 receptor (AT2R) mediate the 

actions of Ang II. Capacitation and the acrosome 

response are also related to AT1R. Angiotensin 

receptor type 2 is localized in the epididymis, testes, 

prostate, and mouse spermatozoa
(12)

. 

It was found that the effects of AT2R are 

opposite to those mediated by AT1R. AT2R was found 

in the epididymis and on the acrosomal portion of the 

sperm head in the male reproductive system. These 

results support the idea that RAS may play a 

regulatory role in reproduction 
(13)

. 

Previously, AT2R was found by 

immunocytochemistry on the mouse acrosomal area, 

where it was thought to be involved in the acrosome 

reaction. Nevertheless, its action was believed to be 

independent of calcium-mediated signals. AT2R was 

also found on the human sperm head's equatorial and 

post-acrosomal regions, indicating its role in sperm 

processes crucial for reproduction 
(14)

. 
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This study showed that in comparison between 

control group and the idiopathic OA group, 

concentration, grade A motility, grade A + grade B 

motility, velocity, linear velocity, linearity index and 

normal morphology were significantly decreased in 

idiopathic OA group. However, volume didn’t show 

significant decrease in idiopathic OA group than 

controls. As regard WBC count, it was significantly 

increased in idiopathic OA group than controls. In 

harmony with the results of our study, El-Ariny et 

al.
(3)

 studied the levels of angiotensin II in semen and 

angiotensin II type 2 receptor expression on 

spermatozoa in varicocele patients in relation to their 

fertility status. Sperm concentration, normal 

morphology and progressive motility were 

significantly lower in infertile varicocele patients (pre-

operative) compared with the control and fertile 

varicocele groups. They were also significantly lower 

in fertile varicocele patients compared with the control 

group. The post-operative values for sperm 

concentration and progressive motility in the infertile 

varicocele group were significantly lower than in the 

fertile varicocele and the control groups, meanwhile, 

the post-operative normal sperm morphology % was 

significantly lower in the infertile varicocele group 

compared with the control group but not the fertile 

varicocele group. 

The results of this study demonstrated that 

seminal AT2R, α-glucosidase and acrosin activity 

index were significantly decreased in idiopathic OA 

group in comparison with controls. As regard seminal 

plasma malondialdehyde, it was found significantly 

higher in idiopathic OA group than controls. Gianzo et 

al.
(14)

 determined the presence and distribution of 

AT2R in human spermatozoa and its implication 

regarding fertility status and found that the percent of 

AT2R positive spermatozoon was significantly higher 

in normozoospermic compared with azoospermic 

males. 

In this study, the levels of FSH and LH were 

found to be non-significantly increased in control 

group than in idiopathic OA group. However, non-

significant increase in testosterone, prolactin and E2 in 

idiopathic OA group than control group was found. El-

Ariny et al.
(3)

 detected no significant difference among 

the studied groups regarding age, FSH, LH or serum 

testosterone levels. 

The results of this study showed that seminal 

AT2R and alpha-glucosidase were negatively 

correlated with WBCs. However, they showed highly 

significant positive correlations with sperm 

concentration, grade A motility, grade (A+B) motility, 

velocity, linear velocity, linearity index and normal 

morphology.  

Gianzo et al.
(14)

 detected a significant positive 

correlation between AT2R expression and sperm 

concentration but not with morphology. This 

difference as regards sperm concentration could be 

attributed to the heterogeneous nature of their study 

population as regards fertility status. Regarding sperm 

motility, the percentage of PR spermatozoa was 

significantly and positively correlated with the 

percentage of AT2R-positive spermatozoa in fresh 

samples. Accordingly, they observed a significant 

negative correlation between the percentage of AT2R-

positive cells and IM spermatozoa in these samples. 

They stated that angiotensin II type 2 receptor is 

present in human semen and may be involved as a 

biomarker of sperm motility. 

CONCLUSION 

AT2R is present in human seminal plasma and 

has a positive correlation with sperm concentration and 

motility. In addition, AT2R was significantly lower in 

idiopathic oligo-asthenozoospermia patients compared 

with healthy controls. The positive correlation of 

AT2R expression with motility highlights its potential 

role in idiopathic oligo-asthenozoospermia. These 

findings point to the possible involvement of AT2R in 

infertility. 

AT2R could be involved in the control of 

sperm motility, and it could be considered as a 

potential marker of sperm motility and as a potential 

tool to predict male fertility status 
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