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ALCOHOL INTOXICATION AND ITS INFLUENCE ON THE
COURSE OF MALE RATS SPERMATOGENESIS
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Abstract. Morphometric and functional analysis of germ cells in histological micropreparations
and ejaculate of male rats at the control group on the 7th, 14th, 21st and 28th days of alcoholization
at experimental animals was performed. Prolonged use of ethanol has been shown to reduce
resistance to spermatogenic epithelial cells, which are at different stages of development,
manifested by inhibition of spermatogenesis with a decrease in sperm count and spermatids, and
in ejaculate - a decrease in sperm concentration with increasing number of spermatozoa.
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1. INTRODUCTION

The work is a fragment of the research topic at the Department of Human and Animal Anatomy
and Physiology at Vasyl Stefanyk Precarpathian National University “Morphofunctional state of the
tissue elements of the male gonad under the influence of pathogenic factors” (No state registration
01050U009082).

The infertility problem at married couples has acquired social significance, because it is the lack of
settlement at the demographic problem that affects the social security and future defense capabilities of
any state. According to statistics, disorders of the reproductive system are observed by both women
and men, which in the latter is about 45% [2]. An important prerequisite for conceiving and giving birth
to a healthy and full-fledged generation is the normal state of a man's reproductive system, because it is
the sperm that determines the sex of the unborn child. Among the factors that contribute to the
development of infertility are the main varicose veins of the spermatic cord, testicular trauma,
urogenital infections, prostatitis, hypogonadism [3, 7]. In the future, this leads to a high risk of
developing specific complications in such patients: infertility, hypogonadism, testicular cancer and
erectile dysfunction.

In recent years, more and more work has been devoted to studying the influence of factors that
cause a kind of endogenous intoxication of the cell, which for the latter serves as stress [11]. One such
factor is alcohol intoxication, which is the result of high and concentrated doses of ethanol. The
problem of alcohol consumption has already acquired social significance. According to the literature,
alcohol consumption has a negative effect on various body systems [5, 6].
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In addition to the liver, which is the target organ for alcohol, the male reproductive system
undergoes significant pathological changes. According to the literature, ethanol and its metabolites are
strong toxins for germ cells of different stages of development [13], which leads to the manifestation of
pathological changes in them, a decrease in sperm concentration in ejaculate and deterioration of their
kinesisgram. A number of authors indicate the toxic effect of alcohol on lowering the level of the main
androgenic hormone - testosterone, which regulates the course of spermatogenesis [4]. Prenatal
administration of ethanol leads to morphological abnormalities of the testes, low testosterone levels and
disruption of redox processes [12]. For the application of modern assisted reproductive technologies are
important data on the structural and functional state, the nature of genetic material, in particular the
integrity of sperm DNA, as the main indicator of the possibility of developing healthy offspring [8, 9].

The aim of this study was to investigate the resistance of spermatogenic epithelial and ejaculate
cells to endogenous intoxication caused by the action of ethanol on days 7, 14, 21 and 28 of alcohol
intoxication.

2. MATERIALS AND METHODS OF RESEARCH

The studies were performed on 44 male laboratory rats weighing 180-200 g. Animals were kept and
manipulated in accordance with the General Ethical Principles of Animal Experiments approved by the
1st National Congress of Bioethics (2001). The animals were kept in proper conditions in the vivarium
with optimal lighting and free access to food and water. The experimental animals were divided into 4
groups - 11 rats each.

The first, second and third groups received a dose of 30% ethanol at the rate of 0.2 ml per 100 g of
body weight of the animal for 7,14, 21 and 28 days. The fourth group, which received water for ethanol
dilution, served as a control. From the experiment, the animals were removed by decapitation under
general ether anesthesia. In micropreparations of the testis were determined: the diameter of the
seminal vesicles in um, the degree of damage to spermatogenic epithelial cells in them - in%, the
number of spermatogenic epithelial cells that occur in stage VII of the cycle. The criterion for
determining the degree of damage to the cells of the spermatogenic epithelium was the histological
picture of tortuous seminal vesicles of one of the five types.

Determination of the number of spermatogenic epithelial cells in the tortuous seminal tubules of the
testis was performed in stage VII of the cycle, which is the most optimal for counting and detecting
their sample sensitivity. Images were obtained using a SIGETA M3CMOS 8500 camera. Morphometric
analysis of histological structures was performed using Micro Captur software. Ejaculate was taken
from the tail of the testis for further examination on days 7, 14, 21 and 28 after ethanol administration.

3. RESEARCH RESULTS AND THEIR DISCUSSION

According to morphometry in adult rats, testicular weight is (1.408 + 0.40) mg on average. The
testicular parenchyma is composed of tortuous seminal tubules, which are tightly adjacent to each other
(Fig. 1 a). Their diameter is (241.12 + 2.31) um, which are filled with adjacent concentric layers of germ
cells of different stages of development: spermatogonia, primary and secondary spermatocytes,
spermatids, and closer to the lumen of the tubules - sperm (Fig. 2 b).
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Fig. 1. The tortuous seminal tubules testis of the rat in the control group. Histological picture shows normal
spermatogenesis with a layered arrangement of spermatogenic epithelial cells at all stages of development. Interstitial
endocrinocytes are located between the convoluted seminal vesicles. Microphotography. Hematoxylin-eosin, (magnification x
400.

In morphologically normal sperm there are: head with acrosomal area, neck, intermediate and main
part of the flagellum. According to our observations, normally the head of a rat sperm, 2.5 um long
(Fig. 2), has clear contours and resembles a hook. The head gradually turns intohomogeneous neck
without abnormal thickenings and cytoplasmic drops. The flagellum has the form of a long axial
thread, in which the intermediate and main parts are distinguished. Terminal inclusions in the flagella
are not observed (see Fig.2).
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Fig. 2. Sperm of laboratory rats of the control group. 1 - head; 2 - intermediate part of the flagellum; 3 - the main part of
the flagellum. Microphotography. Eosin-nigrosine staining, magnification x 400.

The parenchyma of the testes of rats intoxicated for 7 days is characterized by a reduction in the
layers of spermatogenic epithelial cells. (Fig. 3.a)
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The diameter of the tortuous seminal tubules is, on average, (230.36 + 4.78) um. 80% of tortuous
seminal vesicles retain their normal structure, 14% have a mild degree of damage, and 6% of tubules
have a severe degree of damage. We did not find significant violations of the morphological and
functional organization of sperm at this time of alcoholization.

The rats testis parenchyma, alcoholized for 14 days, is characterized by an increase in edema of the
interstitial connective tissue (fig. 3 b), which accumulates, adversely affects the main structural
elements of the hematotesticular barrier.

There is a desquamation part of the cells of the spermatogenic epithelium, which lie freely in the
lumen of the tubules. The average diameter of tortuous seminal vesicles decreases and is (225.22 + 3.60)
um. This period of alcoholization is characterized by a mild degree of damage to the tortuous seminal
tubules, which is 26.3%, 6.5% of the tubules have a severe degree of damage, 67.2% of the tubules are
characterized by a normal course of spermatogenesis.

We found that on the 14th day of the experiment the number of sperm decreased to (64.70 +1.5)
million / ml, against (67.50 +3.60) million / ml in the control group of animals.

On the 21st day of the experiment, the ratio of the number of tortuous seminal vesicles with varying
degrees of damage to the spermatogenic epithelium changes.

The average diameter of the tortuous seminal vesicles is reduced to 221.17 + 2.44 um. The number
of tubules with a slight degree of damage to germ cells reaches 24.5%, and with severe - 34.0%. 10.2% of
devastated tubules were also found and only 31.3% of the tubules retain their normal structure.

In most of them there is a stratification of its own shell, the detachment of germ cells from it. There
is a reduction of the layers of spermatogenic epithelium (fig. 3 c).

In the course of the experiment we found that increasing the term of alcoholization leads to a
decrease in morphological and functional resistance germ cells on different stages of development to
the action of ethanol, manifested by severe damage to tortuous seminal tubules, focal desquamation
layers of spermatogenic epithelium . In many cases, there is a massive exfoliation at germ cells on
different stages of differentiation into the lumen of the seminal vesicles and their subsequent
devastation (Fig. 3.d).

Thus, in the long term alcoholism (28th day), the diameter of the seminal vesicles decreases to
(221.17 + 2.44) microns. The layer-by-layer arrangement in a spermatogenic epithelium characteristic at
norm changes, giant multinucleated cells are formed. The ratio in the number of tubules with different
degrees at cell damage changes. Tortuous seminal vesicles with a normal structure are - 28.3%, with a
slight degree of damage - 24.4%, with a severe degree - 36.1%, and devastated 11.2% of seminal
vesicles. Here is a tendency to further reduce the number of sperm in the ejaculate at alcoholic animals.
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Fig. 3. Focal deformation of the layers of cells of the spermatogenic epithelium of the rat testis at different times of
alcoholism. Histological picture is characterized by reduction of layers of spermatogenic epithelium (a), desquamation of germ
cells into the lumen of the tortuous spermatic tube (b), disorganization of germ cells and their detachment from the basement
membrane (c), massive exfoliation of spermatogenic epithelial cells in proboscis (d). Microphotography. Hematoxylin-eosin ,

(magnification x 400.

The concentration of sperm in the ejaculate decreases to (56.20 + 2.30) abl / ml against (67.50 + 3.60)
abl / ml, the number of morphologically normal sperm - up to 57.70% against 75.52%, the number of
living sperm to 61.75% vs. 79.36%, the number of sperm with progressive movement to - 35.31% vs.
55.62% in normal animals.We found significant structural changes in the sperm head, which are
manifested by its vacuolation and amorphousness, indicating the absence or lysis of the acrosome. The
contours of the sperm head are uneven, there is a division into fragments (Fig. 4) and amorphous
structure.

Fig. 4. Fragmentation of the rat sperm head in the long term alcoholism. Eosin-nigrosine staining, magnification x 400.
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This period of the experiment is characterized by a significant level of sperm agglutination,
significant deformation at the main and intermediate part of the flagella in sperm and their
heterogeneity in structure along the entire length with a pronounced cytoplasmic excess, which
adversely affects their motility. Prospects for further research. Our data on the morphological and
functional resistance germ cells to the action of ethanol will serve as a model for the application of
correction of spermatogenesis.

4. CONCLUSION

1. In the course of the experiment we showed that the resistance germ cells to the action of ethanol
decreases with increasing duration of alcoholism.

2. It is established that in the long term of alcoholization there is a focal reduction of the layers at
spermatogenic epithelium with a decrease in the number of germ cells at different stages of
development.

3. In the long term of the experiment we found that on the part of sperm morphological changes are
focal in nature, manifested by fragmentation at their heads and significant deformation of the flagella..
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AJoanuko Heas, Muxkutun TetrsiHa, beaosa Haraas. AaxkoroapHa iHTOKcHKamist Ta i BIIAMB Ha ItepeOir
criepMartoreHesy Irypis-camiis. JKypraa Ilpuxapnamcoxozo ynisepcumemy imeni Bacurs Cmedparuxa, 7 (4)
(2020), 46-52.

IIposeaeno mopdomerpuunuii Ta (QyHKIIOHAABHMII aHaAi3 CTaTeBMX KAITMH B TiCTOAOTIdHMX
MiKpoIlperaparax i esKyATi IypiB-caMIliB KOHTPOABHOI Ipyny Ha 7-y, 14-y, 21-y i 28-y 400y aakoroaisariii
AocAigHMX TBapMH. BcraHoBaeHO, IIO TpuBade BXXKMBAHHS €TaHOAY 3HVDKYE Pe3MCTeHTHICTb A0 JMOTO Aii
KAITMH CIIepMaTOTeHHOIO eINiTeAil0, sAKi 3HaXO4ATbCs Ha Pi3HMX CTajisgX PO3BUTKY, IO HPOSBASIETHCS
raAbMyBaHHAM CIIepMaTOreHe3y 3 Pe4yKLi€I0 KiAbKOCTi CHepMaTOLMTIB i cepMaTid, a B esKyAsITi —
3HVDKEHHSIM KOHIIEHTpallil CITepMaTO3014iB i3 30iAbINIeHHSIM 4YmcAa ixHix maTtoaoriuamx ¢gopm. IIposeseni
AOCAiAKeHH:SI IIOKa3yloTh, IO 3i 30iAbIIeHHSAM TepMiHy aAkoroJisanii y s€4YKax AOCAiAHMX TBapUH
criocTepira€Tbcsl HaOpPsK iHTepCTMIINIHOI CHOAYYHOI TKaHMHM Ta JecKBaMallil dYacTMHa KAiTHMH
criepMaToreHHOro erirteaio. CepeaHiil AilaMeTp 3BUBUCTMX CiM SIHUMX TPYOOYOK 3MEHIIYETBCSI i CTaHOBUTD
(221,17 + 2,44) mxm nporn (241,12 + 2,31) MKM y KOHTPOABHOI Tpynu TBapuH. CIIOCTepira€Thes peayKiris
IIapiB KAITHH CIIepMaTOTeHHOTO eIliTeAilo 3 MaCMBHIM iX 3AYIIIeHHAM Yy IIPOCBIT TPyOOUYOK.

3a IIMX YMOB 3Ha4YHi 3MiHM BUABASIOTHCA y KiHe3UCTpaMi criepMaTo30igiB. 30KpeMa, KOHIIeHTpallis
CIIepMaTO30i4iB B esAKyATi 3HIKY€EThCs 40 (56,20 + 2,30) MmaH / ma npotu (67,50 + 3,60) MaH / MA, KiabKicTh
MOpP(}OA0TIYHO HOPMAABHIUX CIIEPMaTO30iAiB — 40 57,70% 1poTtu 75,52%, KiAbKiCTh XXMBUX CIIEpMaTO30i4iB —
40 61,75% nporu 79,36%, KiAbKicTh criepMarTo30igis 3 mporpecuBHuM pyxoM — 40 35,31% mportu 55,62% y
KOHTpOAi. 3MiHN 3 60Ky MOp¢0a0riuHOi OYA0BM CIIEPMaTO30iAiB ITOKA3YIOTh, IIJO HAMOIABII YYTAUBOIO 40
Ail eTaHOAY € TOAOBKA CIIEpMAaTO30IAiB, IO IMPOSBASAETLCA 1l (PparMeHTalli€lo Ta Ai3MCOM aKpOCOMaAbHOI
AiasHku. Biggaseni TepMiHM eKkciepMMeHTy XapaKTepM3yIOTbCA 3HAaUYHMM  piBHEM  arAloTHHaIlil
CIIepMaro30idis, J4edOpMaIli€l0 OCHOBHOI Ta HPOMDKHOI 4YaCTMHM AXIYTUKIB 3 BUPaKeHUM
IUTOILAa3MaTUIHUM HaAAMIIKOM, IO HeTaTHBHO BILAMBAE Ha IXHIO PyXOBY aKTMBHICTb.

Karo4gosi caosa: CIlepMaTOreHHMI emiTeAill, aAKOroabHa iHTOKCHKallisl, pe3JICTeHTHICTb.
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