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MORPHOLOGICAL CHANGES OF THE PROSTATE GLAND IN EXPERIMENTALLY
SIMULATED PROSTATIC HYPERPLASIA AGAINST THE BACKGROUND
OF ETHANOL INTOXICATION
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The scientific work is devoted to the study of the peculiarities of the prostate gland morphological changes in simulated
benign hyperplasia under the influence of ethanol. The study was conducted on adult white male laboratory rats, weighing 190—
250 g, divided into 2 groups. As a result of the study, it was established that during the toxic effect of ethanol on the 28™ day of
the experiment, venous stasis, destruction and spasm of the arterial bed, reorganization of acini, excretory ducts and components
of connective tissue, growth of collagen fibers and periacinar, periductal and perivascular connective tissue fibrosis were present
in prostate tissue under conditions of simulated hyperplasia. Lymphocytic infiltration was revealed, the hypertrophied secretory
portions were lined mainly with columnar epithelial cells, the lumen was filled with large oxyphilic prostatic concretions. Excretory
ducts were characterized by the expansion of lumens with the accumulation of secretions, atrophy of the epithelial layer, edema,
and histoleukocyte infiltration. So, under the conditions of simulated alcohol intoxication, destructive and proliferative changes of
the secretory departments, excretory ducts, remodeling of the connective tissue components of the prostate gland, which occur
against the background of vascular disorders, were established.
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MOP®OJIOTTYHI 3MIHU EPEJMIXYPOBOI 3AJ103U TP EKCHEPUMEHTAJIBHO
3MOJEJIbOBAHIN I'NIEPILIA3IL ITEPEJIMIXYPOBOI 3AJ1031 HA ®OHI ETAHOJIOBOI
THTOKCHUKAIIII

HaykoBa po0oTa mpuCBS4YE€Ha BHBYCHHIO OCOONMBOCTEl MOPQOJIOriYHHX 3MiH MEPEeAMiXypOBOi 3aJ03u IMpH
3MO/JIeTIbOBaHI T0OposIKicHil 11 rineprutasii 3a xii eranoxy. [IpoBoxuocs KociimKeHH Ha CTaTeBO3PUINX JIAOOPATOPHUX Iy pax-
camusx, Mmacoro 190-250 r po3aineHux Ha 2 rpynu. B pe3ynbrari JOCTiIKEHHS! BCTAHOBJICHO, 110 B MPOLIECi TOKCHYHOTO BILIUBY
eTaHony Ha 28 100y eKCIepUMEHTY y TKaHHHI MepeAMiXypoBol 3a103H 3a YMOB 3MOJEIbOBAaHIH rinepriasii HasBHI BEHO3HUIT
3aCTiif, AECTPyKWis i cHa3sM apTepiajbHOrO pycia, peopraHisamis alMHYCiB, BUBIIHHMX IIPOTOK Ta KOMIIOHEHTIB CIIOIYyYHOI
TKaHUHH, DPO3POCTAHHS KOJArCHOBUX BOJIOKOH Ta ()iOpO3yBaHHS MEpUALMHAPHOI, NMEPUAYKTAaJIbHOI Ta IEPUBACKYISPHOL
CIOJIy4HOI TKaHHHHU. BusiBisietbest nimdouurapHa iHdiTpalis, rineprpodoBaHi CEKpeTOpHI BiAAIIM BUCTEICHI MEPEeBaXKHO
HNPU3MAaTHIHOI (POPMH eTITeTIAIFHAMH KJIITHHAMHY, TIPOCBIT 3alIOBHEHHH BEIUKUMHU OKCH(IIBHUMHU NMPOCTATUIHUMH TiJBISIMU.
J1J11 BUBITHHX MPOTOK XapaKTepPHE PO3IIUPEHHS MPOCBITIB 3 HAKOMMYECHHSIM CEKPETY, aTpodis emiTeNianbHOro IacTy, HabpsK Ta
ricronefikounTapua indinbrpamis. Omke, 32 YMOB 3MOJEIbOBAHOI aJKOTOJIBHOI IHTOKCHKALl BCTAHOBJICHO NECTPYKTHBHI Ta
nporiidepaTuBHI 3MIHM CEKPETOPHHMX BiJALTIB, BHBIJHUX IPOTOK, PEMOJCIIOBAHHS CIOITyYHOTKAaHWHHUX KOMIIOHEHTIB
MepeAMiXypOoBOi 3aJ103H, SIKi BiOYyBarOTHCS HA (POHI CyTUHHUX PO3JIAdiB.

KurouoBi ciioBa: no6posikicHa rineptpodis nepeaMixypoBoi 3a03u, eTaHol1, MopdosIoris.

The study is a fragment of the research project “Pathogenetic features of systemic and organ disorders due to the
affection of extraordinary factors on the body”, state registration No 0121U100071.

One of the most frequent diseases of the genitourinary system in older men is benign prostatic
hyperplasia (BPH), this applies not only to Ukraine, but also to the whole world, in addition, in recent years
this disease has been the focus of attention of both urologists and other specialists seek the alternatives that
may solve this problem. There was an opinion that violations of urination and erectile function were most
often encountered in old age, but today this problem is also observed in middle-aged men, because their
reproductive system continues to function differently from the female body, the result of which is a large
number of prostate diseases after the age of 45-50 years [11]. The problem of global population aging and
related health problems are attracting more and more attention. This is evidenced by sources of information
that provide solid arguments and indicate the medical and social relevance of this pathology [6]. In recent
years, many scientific studies have been published about the dynamics of the structural organization of the
prostate gland and the study of the morphological structure of the organ, which is due to the rapid growth of
prostate diseases in all countries of the world. According to the literature, BPH is detected during histological
examination in about 20 % of men aged 40-50 years, 50 % at the age of 51-60 years, and 90 % in 80 years
old men and older. The age factor is the leading factor in the occurrence of many urological diseases, and
there is a direct relationship between the age of the patient and the frequency of prostate gland (PG) diseases,
but according to new studies, infectious and inflammatory factors also play an important role in the etiology
of BPH [4, 13]. In addition to the widespread prevalence of this problem, it also has a wide negative impact
on the entire body, on all organs and systems, and the vascular bed. Due to its toxic effect, ethanol affects the
resistive link of the hemomicrocirculatory bed, penetrates it, causing oxidative stress with subsequent
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disruption of the work of organs and systems, disturbances in the work of the central nervous system,
increases the frequency of infectious diseases, cardiovascular diseases, and according to new scientific
studies, increases as well as the prevalence of diseases of the oral cavity mucosa [2, 10]. In recent years, the
number of men who systematically and excessively drink alcohol, as well as having concomitant problems
with the development of BPH, has increased. The course of benign hyperplasia of the prostate gland in
conditions of chronic ethanol intoxication is also the cause of violations of spermatogenesis and testosterone
biosynthesis, because it is due to a violation of the testicular androgens that the sexual function of men suffers
[3, 5]. Along with this, dystrophic changes occur in the cells of the gland, microcirculation is disturbed, the
possibilities of reparation decrease, and lower urinary tract symptoms (LUTS) manifest in parallel.

Therefore, the development of new approaches to the study and diagnosis of morphological
changes in benign prostatic hyperplasia under the influence of ethanol remains relevant.

The purpose of the study was to investigate the structural and functional changes in the prostate
gland under the influence of ethanol in the experiment.

Materials and methods. To study the course of BPH under ethanol exposure, an experimental study
was conducted on 55 adult white male Wistar rats, weighing from 190 to 250 g inclusive, were kept in the
vivarium of the Central Research Laboratory of the Ivan Horbachevsky Ternopil National Medical
University. Laboratory animals were divided into 2 groups: group I (control group) included 20 intact rats,
which were injected with distilled water orally for 28 days and examined for normal ultra- and histostructure
of the prostate parenchyma; in animals of the II group (35 animals), the development of BPH was simulated
with the help of subcutaneous administration of ampoule 5 % testosterone at a dose of 0.1 mg/kg once a day
and the toxic effect of a 40 % ethanol solution at the rate of 2ml/100g of body weight internally once a day
lasting 28 days. A biopsy of the prostate gland, which was taken from all studied groups of animals, was
subjected to histological examination. After the experiment, microsections were made by pre-fixing the PG
tissues in a 10 % neutral formalin solution, and after conventional processing and embedding in paraffin
blocks, histological sections with a thickness of 5—6 um were made and stained with hematoxylin and eosin.
Histological slides were studied using a MICROmed SEO SCAN light microscope and photo-documented
using a Vision CCD Camera with a system of image output from histological slides.

Results of the study and their discussion. The prostate gland capsule is formed by a thin layer of
connective tissue and contains smooth myocytes in it. Trabeculae pass from the capsule inside the organ
and divide it into lobules, which are formed by the terminal secretory portions (acini), or glandules. Acini
are clearly demarcated by layers of loose connective tissue with numerous smooth myocytes and form a
supportive and contractile frame of the organ, contain vessels, nerves and interlobular excretory ducts. The
terminal secretory portions are lined with simple columnar or cuboidal epithelium, as well as excretory
ducts, the epithelium of which is formed by cuboidal basophilic epitheliocytes. A homogeneous,
amorphous prostatic juice is observed in the lumen of the acini.

In the middle of the prostate gland is the prostatic part of the urethra, which is lined with a stratified
transitional epithelium. Tubular-alveolar glands of the mucous type of the prostate gland are arranged in three
groups, formed by terminal secretory portions or acini and excretory ducts. The first group of small glands is
located in the form of a ring around the urethra in the mucosal tunic. Intermediate (submucosal) mucous
glands are located in the connective tissue of submucosa of the urethra. The peripheral group of the main
glands is the most numerous, the most branched and located in the peripheral area of the prostate gland.

Pathomorphological studies of the prostate gland of experimental animals on the 7™ day under the
influence of ethanol established a moderate swelling of the stroma of the organ and an increase in cellular
elements, mainly of the fibrocytic series. Interlobular stromal connective tissue also contained diffusely
located leukocytes. Blood filling of veins and venules, deformation, narrowing of lumens of arteries, arterioles
and hemocapillaries, destruction of their walls were characteristic of the vessels of the organ (Fig. 1).

In the secretory portions of the gland, there was an increase in the lumen, which was filled with
oxyphilic prostatic secretion. Epitheliocytes of the acini were characterized by an increase in their height,
they acquired a highly prismatic shape, with manifestations of hypersecretion.

On the 14™ day of experimental exposure to ethanol on the prostate gland of rats, an increase in
destructive changes was observed. Narrowing of lumens of arteries, violation of the circular direction of
smooth myocytes of the middle tunic of vessels were noted. Veins were characterized by blood filling,
stasis, thrombus formation, and perivascular edema. Endotheliocytes of hemocapillaries were swollen, their
pyknotic nuclei protruded into the vessel lumen. The stromal connective tissue was swollen, thickened
bundles of collagen fibers were found, and histoleukocyte infiltration was present. The narrowing or
expansion of the lumen of the acini was revealed, mainly due to the violation of secretion outflow, and
their deformation was determined. The condensed epithelium of the secretory portions had a tortuous relief
and formed two or three rows of basophilic cells. There were signs of karyopyknosis, compaction and
destruction of epitheliocytes, their detachment into the lumen of the secretory portions (Fig. 2).
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Fig. 1. Morphological changes of the prostate gland of the
rat on the 7" day of the experiment. Secretory portions of the
gland, infiltration of the stroma and perivascular space of the
artery and vein by lymphocytes, destruction of the vessel wall.
Staining with hematoxylin and eosin x 100.
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Fig. 2. Morphological changes of the prostate gland on the
14" day of ethanol intoxication. Infiltration and edema of
connective tissue trabeculae. Layer-by-layer arrangement and
desquamation of mucous epitheliocytes into the lumen of the
secretory portion. Staining with hematoxylin and eosin x 100.

Microscopic study of the course of benign hyperplasia of the prostate gland on the 21% day of
alcoholization in rats revealed the progression of alterative changes. The swelling of the amorphous
component of the intercellular substance of the stromal connective tissue was preserved; thickened,
oxyphilic collagen fibers and smooth myocytes were found. Stromal-vascular relations in the organ during
this period under the conditions of alcohol influence were disturbed. Arteries and arterioles were
characterized by a narrowing of lumens, lightening and swelling of smooth myocytes, their nuclei were
pyknotically altered, and their circular orientation in the composition of the media was lost. The lumens of
the veins were dilated, filled with blood, with phenomena of stasis, perivascular edema and infiltration of
the adventitia were observed. Most hemocapillaries were blood-filled, with a thin wall and pyknotically
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Fig. 4. Morphological changes of the prostate gland of rats
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Fig. 3. Morphological changes of the prostate gland on the

21 day of ethanol intoxication. Histoleukocyte infiltration of the
connective tissue stroma. Destructively changed epitheliocytes,
prostatic concretions in the lumen of the secretory portions.

on the 28" day under the influence of ethanol. Fibrosis of smooth
muscle fibers, histoleukocyte infiltration of stromal trabeculae.
Destructive and atrophic changes of the glandular epithelium.

Staining with hematoxylin and eosin x 100. Staining with hematoxylin and eosin x 200.

Signs of atrophy and destruction were observed in the secretory epithelium of the acini. Low-
columnar or cuboidal epitheliocytes in their composition were densely packed, intensely basophilic and
contained pyknotically altered nuclei, which indicated atrophic changes. Destructively changed secretory
cells were located in several layers, sometimes exfoliated into the lumen of the acinus. In some hypertrophied
glands, desquamated epithelial cells and prostatic concretions were determined in the lumens (Fig. 3).

On the 28™ day of ethanol exposure to the prostate gland of experimental animals, the most significant
pathomorphological changes were noted. Remodeling of vessel walls with venous stasis and destruction and
spasm of the arterial bed were combined with reorganization of acini, excretory ducts, and connective tissue
components. In this term, the fibrosis of smooth myocytes and the growth of collagen fibers in the
composition of periacinar, periductal and perivascular connective tissue were determined (Fig. 4).

Connective tissue trabeculae were represented by thick bundles of collagen fibers interwoven with
brightly oxyphilic, numerous smooth myocytes, lymphocytic infiltration was revealed. Irregularly shaped
hypertrophied secretory portions were lined mainly with columnar epithelial cells. Lightly oxyphilic
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secretory cells of part of the acini formed a multi-layered arrangement of cells. Also, in the composition of
the lobule, there were significantly destructively changed secretory portions, the epithelial cells of which
acquired a cuboidal and more often squamous shape, and the lumen was filled with large oxyphilic prostatic
concretions (Fig. 4). Excretory ducts were characterized by the expansion of lumens with accumulation of
secretions, atrophy of the epithelial layer, edema, and histoleukocyte infiltration.

During the morphological study of the dynamics of benign prostatic hyperplasia under conditions
of chronic alcohol intoxication on the 7™ day of the experiment, alterative changes were established in
almost all structures of the prostate gland with their progression up to the 28" day of the experiment. From
the results of our research that were compared with the information from the literature, it should be noted
that the most significant changes were observed in small-caliber vessels. Veins and venules were blood-
filled, there were deformation and destruction of their walls, an uneven increase in the thickness of the
intima, media, and adventitia, narrowing of the lumens of arteries, arterioles, and hemocapillaries, which
led to dysfunction of vascular structures and severe vascular disorders [5, 1, 14]. Perivasal edema of the
stroma, cells of altered and damaged endotheliocytes, myocytes, stasis phenomena, thrombus formation
were observed, which indicated hypoxia and violation of structural cellular homeostasis in the organ.
Analyzing the structure of the prostate gland in benign hyperplasia under conditions of ethanol intoxication,
we found that the microscopic changes were local. A moderate swelling of the stroma of the organ was
established, the connective tissue contained diffusely located leukocytes, intercellular contacts and the
connection with the basement membrane were partially broken, the nuclei of the endotheliocytes were
changed and deformed. According to the researchers, destructive changes were observed both in the main
epitheliocytes and the parenchymal cells of the prostate gland lobules [4, 6].

The results of our research made it possible to identify morphofunctional changes in the prostate
gland under conditions of ethanol intoxication, which have both theoretical and practical significance for
the invention of optimal correction methods for this pathology.

%

1. Thus, the obtained data confirm the direct, negative effect of ethanol on the parenchyma of the
prostate gland with simulated benign prostatic hyperplasia.

2. The results of morphological studies established significant destructive and proliferative changes
in secretory portions, excretory ducts, remodeling of connective tissue components of the organ, which
occured against the background of vascular disorders, the degree of manifestation of which increased
depending on the duration of the experiment.

3. The obtained results complement the data on morphological changes in benign prostatic
hyperplasia in the process of ethanol intoxication. Further study of these histological changes can help
avoid the development of various complications and find effective methods of correcting the disorders that
have occurred in the gland tissue.
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EVALUATION OF ANTINOCICEPTIVE AND ANTIEXUDATIVE EFFECTS OF A COMPLEX
HERBAL PREPARATION IN THE THERAPY OF SOMATIC PAIN AND INFLAMMATION
OF DIFFERENT ORIGIN

e-mail: lidaeberle@gmail.com

Experimental studies of the antinociceptive effect of the complex herbal preparation on models of somatic pain induced by
thermal and chemical stimuli were performed, and the antiexudative impact of the drug was established on models of inflammation of
various genesis. The experimental sample of the herbal preparation is presented in the form of an ointment for transdermal
administration and contains a complex of plant extracts: Juglans nigra L., Acorus calamus L., Styphnolobium japonicum L. and
Zingiber officinale L. The study's results indicate the effectiveness of the drug in treating somatic pain with skin damage and in deep
somatic manifestations of pain reactions. The activity of the herbal preparation was not inferior to that of the comparison drug. In the
trypsin and zymosan models of edema, the complex herbal preparation has pronounced anti-inflammatory activity when administered
transdermally. It suppresses cyclooxygenase and lipoxygenase activity, making it a promising object for further pharmacological study
and introduction into medical practice as an alternative means of treating somatic pain and inflammatory processes.

Key words: herbal preparation, antinociceptive and antiexudative action, inflammation, somatic pain.
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OLITHKA AHTUHOIMIENTUBHOI TA AHTUEKCYJIATUBHOI JIIi
KOMILJIEKCHOI'O ®ITONPEIIAPATY B TEPAIIII COMATHYHOI'O BOJIIO
TA 3AITIAJIEHHS PI3BHOI'O TEHE3Y

IIpoBeneHO eKcCrepUMEHTANIbHI OCHIIKEHHS aHTHHOLMIENTHBHOI ii KOMIIEKCHOro (itompenapary Ha MOJEISIX
COMaTHYHOTr0 OOJIIO iHIYKOBAHOTO TEPMIYHUM i XIMIYHUM IOJpa3HUKAMH Ta BCTAHOBJICHHS aHTHEKCYIaTUBHOI Iii npernapaTy Ha
MOZEISIX 3anajeHHs pi3Horo renesy. Jlocminauii 3pa3ok ditonpenapary npeacTaBIeHHI Y BUMIILAL Ma3i JUIsl TPAHCIEPMAIBHOTO
BBE/ICHHS Ta MICTHTh KOMIUICKC POCIMHHUX €KCTpakTiB: Juglans nigra L., Acorus calamus L., Styphnolobium japonicum L. ta
Zingiber officinale L. Pe3ynbraTi OOCHIIKEHHS CBiquaTh npo e(peKTHUBHICTh 3aco0y mpu Teparil coMaTHYHOro 000 3
MOUIKO/PKEHHSAM IIKIPHUX TOKPUBIB Ta MPH TIHMOOKHX COMAaTHYHUX MPOsABaX OONBOBHUX peakiiil. AKTHBHICTB (iTo3acoly He
MoCTyIanach Jii mpenapaty nopiBHAHHA. Ha TpuncuHOBIH Ta 3MM03aHOBIN MOIENAX HAOPSAKY KOMIUIEKCHHH (iTompenapaT mpu
TpaHCIEpPMaIbHOMY BBEICHHI Ma€ BHPaKEHy INPOTH3AllaIbHy aKTUBHICTH, NPUTHIUYIOYM aKTUBHICTh IUKJIOOKCHUTCHA3W Ta
JIITOOKCHUTEHA3H, IO POOUTH HOTO NEPCHEKTUBHUAM 00'€KTOM JUIS ITOJATIBIIOT0 (hapMaKOoIOTi9HOTO BUBYECHHS Ta BIIPOBAIKCHHS B
MEJMYHY NPaKTUKY SIK albTepPHATUBHOIO 3ac00y Tepartii COMaTHYHOro OOJII0 Ta 3alalbHUX MPOLECIB.

Kurouogi ciioBa: ditonpenapaT, aHTHHOLMIECTITUBHA Ta aHTHEKCYIaTUBHA J1is1, 3allaeHHs, COMaTHYHU O1J1b.

The study is a fragment of the research project “Pharmacological correction of simulated pathological conditions by
using developed medicines” state registration No. 0122U200545.

Pain and inflammation are one of the most common reactions of a living organism. They often lead
to severe suffering and disability and, as a result, to decreased quality of life and sometimes to deaths
among patients. Therefore, the problem of treating pain and inflammation is one of the most important
tasks in medicine today.
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