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INTRODUCTION 
In the structure of infertile marriage, the tendency 

towards an increase in the male factor and a deterioration 

in sperm quality dictates the need for a close study of the 

existing problem. Infertility is a polietiologic disease and 

requires modern universal markers, the study of the level 

of which would make it possible to determine the 

appropriate tactics for managing patients with impaired 

fertility, assess the prognosis and the prospects of 

treatment.
[1,3,4,10,23]

 A biochemical study of ejaculate 

makes it possible to assess the activity of the accessory 

glands of the male reproductive system and the hormonal 

status of the body as a whole, which is important in 

assessing the pathology of spermatogenesis. Zinc is 

found in large quantities in semen and prostate secretions 

and is of particular importance for the normal anatomical 

and functional state of the male reproductive system. 

This microelement is involved in the formation of 

sensitivity to various hormones and growth factors, is 

involved in the regulation of the activity of sperm plasma 

enzymes.
[2,5,6,22,25]

 Zinc promotes the processes of 

coagulation and liquefaction of ejaculate, inhibits 

spontaneous agglutination of sperm; increases sperm 

motility, is important in ensuring the antibacterial 

activity of semen. The concentration of zinc in the 

secretion of the prostate gland depends on the level of 

androgens. From the prostate gland, zinc enters the 

seminal fluid, where its content is considered an accurate 

indicator of the organ's secretory activity. The body of an 

adult contains about 2-3 g of zinc and almost 40% of its 

total amount - in the prostate gland and ejaculate. It is the 

content of zinc in semen that is the limiting factor in 

male infertility. Zinc deficiency causes inhibition of 

production and, accordingly, the release of hormones - 

LH and FSH, which are directly involved in the 

regulation of testosterone levels.
[7,21,24]

 

 

Inhibin B is a known endocrine marker for assessing 

spermatogenesis. Sensitivity and specificity are 

important parameters for clinical decision making and 

avoiding traumatic biopsies. Evaluation of inhibin B 

levels should become an alternative to testicular biopsy, 

and can also be used in the differential diagnosis of male 

infertility.
[4,17,22]
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ABSTRACT 
Background: In the structure of infertile marriage, the tendency towards an increase in the male factor and a 

deterioration in sperm quality dictates the need for a close study of the existing problem. Objective: We examined 

72 patients with impaired fertility, who were aged from 26 to 45 years with diagnoses of oligo-, astheno-, 

teratozoospermia. Methods: Diagnosis verification was carried out on the basis of clinical, instrumental and 

laboratory research methods. A biochemical analysis of semen was carried out - the level of citric acid, fructose 

and zinc was studied to assess the functional capabilities of the prostate gland. Result: A significant decrease in the 

level of citric acid, fructose and zinc in the semen was revealed, as well as a decrease in the level of inhibin B in 

the blood serum. Conclusion: Summarizing the data presented, we can assume a probable mechanism for the 

development of shifts associated with impaired fertility, in which there is a decrease in the level of fructose, citric 

acid and zinc. At the same time, a decrease in the level of inhibin B in the blood serum is observed. All these 

changes lead to the activation of phospholipase A2, the production of which is indirectly related to the content of 

zinc ions; this process is due to the activation of free radical processes in the organs of spermatogenesis and 

ejaculate. Careful monitoring of spermatozoa, the study of their changes at the structural level, as well as the study 

of biochemical parameters that can discriminate pathological changes are the priority tasks of laboratory 

diagnostics. 
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The role of the biochemical study of semen is clearly 

underestimated, but often it is the study of semen that 

can reveal the causes of reproductive dysfunction in men, 

and therefore provide early diagnosis, determination of 

therapy tactics, and possibly outline new ways of 

treatment.
[7-9]

 This issue has been studied 

fragmentarily
[10-13]

, in connection with which further 

research and the search for other causes of pathospermia 

are relevant. 

 

The aim of the work was to assess the parameters of 

biochemical markers of seminal plasma (citric acid, 

fructose and zinc) and inhibin B hormone in blood 

plasma of infertile men. 

 

MATERIALS AND RESEARCH METHODS. The 

results of examination of 72 men with impaired fertility 

were analyzed. All patients were between 26 and 45 

years old with diagnoses of oligo-, astheno-, 

teratozoospermia. Verification of the diagnosis was 

carried out on the basis of complaints, collection of 

anamnesis and examination, clinical and instrumental 

research methods, general blood and urine tests, 

biochemical parameters of seminal fluid, determination 

of the level of hormones in blood serum, examination for 

the presence of a bacterial-viral infection, as well as 

ultrasound of the scrotum organs, kidney and doppler 

sonography of the veins of the spermatic cord (to exclude 

varicocele). The control group consisted of 20 apparently 

healthy men with normal sperm counts. Mathematical 

processing of the data was carried out by the methods of 

variation statistics using standard mathematical software 

packages on a personal computer with the determination 

of the mean, its error, and Student's Т criterion. 

 

RESULTS AND ITS DISCUSSION. Taking anamnesis 

showed that none of the patients was exposed to ionizing 

radiation and did not use drugs, and there was no 

systematic use of alcohol. 

 

The men with infertility we examined had a number of 

concomitant diseases. Diseases of the gastrointestinal 

tract were observed in 28.0% (21/75) of patients, allergic 

diseases - in 20.0% (15/75), diseases of the 

cardiovascular system - in 10.7% (8/75), diseases 

bronchopulmonary system (upper and lower respiratory 

tract) - in 38.7% (29/75), diabetes mellitus - in 2.7% 

(2/75). 

 

Laboratory studies of the hormonal levels in the 

examined men of the main group revealed an imbalance 

in the synthesis of female and male sex hormones in 

37.3% (28/75). 

 

Analysis of urological diseases revealed a number of 

pathologies associated with reproductive function. 

 

Various forms of thyroid disease were observed in 28.5% 

of men. 18.3% of men complained of diseases of the 

gastrointestinal tract. Chronic pyelonephritis was noted 

in 24.2% of men. Cardiovascular diseases were recorded 

in 20.0% of men. 9.7% of men suffered from Chronic 

rheumatism. 22.6% of men complained on various 

allergic diseases. 

 

On examination, the patients didn’t show any external 

signs of hypogonadism. On palpation of the scrotal 

organs, a normal testicular volume was noted. 

 

Ultrasound of the prostate gland showed ultrasound signs 

of chronic prostatitis in 62.7% of patients. The results of 

ultrasound of the scrotum organs showed no pathological 

changes. 

 

The results of spermogram examination are shown in 

Fig. 1. As can be seen from the above data, before 

treatment the concentration of spermatozoa was 13.7 

million / ml, in 3.2 ml of ejaculate, which was 

significantly lower than the control values (P <0.05). 

sperm analysis of the morphologically normal forms 

according to Kruger showed that in patients it is 2.7%, 

significantly lower than the control values (P <0.05). 

 

 
Fig 1: Ejaculate indicators in the surveyed men. 
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The number of motile spermatozoa was 2 times less in 

patients than in the control group (P <0.01). 

 

In 47 (62.7%) patients, an increase in ejaculate viscosity 

was noted, which was caused either by a decrease in the 

volume of the ejaculate, or by a high content of mucus in 

it. According to researchers
[3, 4]

, the viscosity of the 

ejaculate in oligoasthenozoospermia was significantly 

higher than in normozoospermia. An increase in the 

viscosity of ejaculate in humans reduces the fertilizing 

ability of sperm.
[2, 4]

 This is explained, on the one hand, 

by the fact that the increased viscosity of the ejaculate 

can interfere with the movement of spermatozoa in the 

mucus
[2]

, and on the other hand, it can be combined to 

varying degrees with other types of violations of the 

fertilizing ability of sperm.
[3,4]

 

 

In 9 (12.0%) patients, a decrease in ejaculate viscosity 

was noted, which is associated with impaired enzymatic, 

generative and endocrine functions of the testicles.
[1]

 

 

When calculating the number of leukocytes in the 

ejaculate of patients, their level was significantly 

increased than in healthy people (P <0.01). 

 

All men with infertility (table 1) showed a decrease in 

the concentration of fructose in the ejaculate (7.4 ± 0.5 

mmol/L) compared with the norm (15.0 ± 0.9 mmol/L, 

P<0.01). 

 

Table 1: Biochemical parameters of spermogram in 

infertility. 

Parameters, 

mmol/l 

Men with 

infertility 

(n = 75) 

Control 

group 

(n = 20) 

Fructose 7.4 ± 0.5 15.0 ± 0.9 * 

Citric acid 18.3 ± 1.3 23.4 ± 1.8 * 

Zinc 1.9 ± 0.3 3.7 ± 0.8 * 

Note: * - reliability of data in relation to the control 

group (P <0.01) 

 

There was also a decrease (18.34 ± 1.27 mmol / ml) in 

the concentration of citric acid in the ejaculate compared 

to the norm (23.42 ± 1.83 mmol / ml, p <0.05). 

 

A decrease in the concentration of fructose and citric 

acid in the ejaculate indirectly indicates the presence of 

degenerative changes in the accessory gonads and 

hypoandrogenism in men with infertility. 

 

The participation of zinc ions in neuroendocrine 

regulation proves that under conditions of zinc 

deficiency, inhibition of production and, accordingly, the 

release of luteinizing and follicle-stimulating hormones, 

which are directly involved in the regulation of 

testosterone levels, affects Leydig interstitial cells, which 

regulate and stimulate spermatogenesis in the convoluted 

tubules. [Olina A.A., 2015]. 

 

A decrease in the content of zinc in semen leads to 

changes in intracellular metabolism, manifested in a 

decrease of the kinetic capabilities of spermatozoa in the 

ejaculate of patients, which is a natural 

pathophysiological process. According to the data 

obtained, an almost 2-fold decrease in zinc ions was 

found in infertile  men (1.9 ± 0.3 versus 3.7 ± 0.8 mmol / 

l; P <0.01). 

 

A decrease in the content of zinc in semen leads to 

changes in intracellular metabolism, manifested in a 

decrease of the kinetic capabilities of spermatozoa in the 

ejaculate during infertility. Summarizing the data 

presented earlier, we can assume a probable mechanism 

for the development of the observed shifts associated 

with the fact that when fertility is impaired, 

phospholipase A2 is activated, the production of which is 

indirectly related to the content of zinc ions; this process 

is due to the activation of free radical processes in the 

organs of spermatogenesis and ejaculate, as indicated by 

the results of previous studies [World Health 

Organization. 2001.]. 

 

The hormonal background of a man is one of the most 

important indicators for the normal functioning of his 

body. In the process of its formation, a large number of 

different hormones are produced, which determine not 

only the physical, but also the sexual health of a man, 

among them inhibin is of a certain importance 

[Grunewald S., 2013; Barbotin A. L., 2015]. 

 

Inhibin is a non-steroidal hormonal protein produced in 

the body of any person. In males, inhibin production 

occurs in the Sertoli cells located in the seminal ducts. It 

was found that with overactive spermatogenesis inhibin 

oppresses the FSH produced by the pituitary gland and, 

conversely, with low spermatogenesis, the level of the 

hormone in the blood increases significantly. At one time 

FSH is a stimulant of inhibin production, which 

determines a close relationship between them [Kadyrov, 

2016; Likhonosov N.P., 2019; McNeilly A., 2012; 

Huang X., 2012]. 

 

When studying the level of inhibin B in the blood serum, 

a significant decrease was found in infertile men (p 

<0.001), the data obtained are presented in diagram 2. 
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Figure 2: The content of inhibin B in blood serum with infertility in men, n/g. 

 

Summarizing the data presented, we can assume a 

probable mechanism for the development of shifts 

associated with impaired fertility, in which there is a 

decrease in the level of fructose, citric acid and zinc. At 

the same time, a decrease in the level of inhibin B in the 

blood serum is observed. All these changes lead to the 

activation of phospholipase A2, the production of which 

is indirectly related to the content of zinc ions; this 

process is due to the activation of free radical processes 

in the organs of spermatogenesis and ejaculate. Careful 

monitoring of spermatozoa, the study of their changes at 

the structural level, as well as the study of biochemical 

parameters that can discriminate pathological changes 

are the priority tasks of laboratory diagnostics. 

 

Thus, studies of the concentration of inhibin B in blood 

plasma, citric acid, fructose and zinc in seminal plasma 

can be used in a comprehensive examination of patients 

to clarify the therapeutic and diagnostic tactics, which 

will identify the causes of abnormal reproduction of 

androgens, disturbances in the morphology of 

spermatozoa, pathologies of glandular organs. and 

outgoing channels. 
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