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BACKGROUND: Chronic pelvic pain syndrome / chronic abacterial prostatitis is one of the most common diseases in
urological practice. Despite its frequency the pathogenesis of the disease remains poorly understood. It is known that the
morphological manifestation of chronic inflammation is sclerosis, in the development of which the venous congestion of the
prostate is also important.

AIM: To evaluate the effect of chronic venous congestion of the pelvis on the prostate in a chronic experiment.
MATERIALS AND METHODS: An original model of persistent chronic varicose of the pelvis has been created. The
experiment was carried out on 35 mature rabbits weighing 2.6-3.2 kg. Animals were divided into 3 groups. Control

(n = 5) study of the normal anatomy of animals. In group 2 (n = 15), the creation of a model: ligation of the v. sacralis
mediana, in combination with administration of progesterone solution. In group 3 (n = 15), false surgery and progesterone
administration. Duplex scanning of the pelvic veins was performed at 1, 3 and 6 months, the diameter of the veins and the
reflux after manual compression was assessed. After removing the animals from the experiment histological examination
and morphometry of the prostate tissue were carried out. In prostate samples the concentration of hydroxyproline was
investigated as a marker of connective tissue development.

RESULTS: Venous congestion of the pelvic organs in animals in the second group negatively affected the structure of the
prostate gland. Histological examination of the samples showed infiltration of the prostate tissue, edema of the stroma,

a sharp expansion of the veins at the beginning of the experiment, later noted the proliferation of connective tissue,
compression of the acini and a decrease in the secretory activity of the prostate gland. The results of morphometry showed
an increase in the area of the stromal component to a greater extent due to an increase in the volume of connective tissue.
There was a tendency to an increase in the concentration of hydroxyproline in the prostate tissue in animals of the 2nd group
with the achievement of maximum values by the 6th month of the experiment. In animals of the 3rd group no significant
changes in the structure of the prostate gland were revealed.

CONCLUSIONS: The morphological manifestation of chronic venous hyperemia is infiltration of the prostate stroma and
sclerogenesis.
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BgedeHue. CvHpOM XpOHUYECKOM Ta30BOW 6011 / XpOHUYECKU abaKTepuanbHbIiA NPOCTATUT — OJHO W3 CaMblX pacrnpo-
CTPaHeHHbIX 3ab01eBaHUI B YpONOrMYeCKoi NpaKkTuKe. HecMoTpA Ha ero yacToTy, natoreHe3 60/1e3HM 0CTAeTCA MafloM3yyeH-
HbIM. V13BeCTHO, YTO MOPhOMOrMYECKUM NPOSBNIEHMEM XPOHUYECKOTO BOCMA/IEHUA ABMAETCA CKEPO3, B Pa3BUTUM KOTOPOro
Ba*KHOE 3HayeHne NpuaaloT BEHO3HOMY MOHOKPOBMIO MPOCTaTbl.

Llens — oueHWTb BAMAHME XPOHWYECKOr0 BEHO3HOI0 MOSIHOKPOBUA Maroro Ta3a Ha NpocTaTy B XPOHWYECKOM 3KC-
nepuMeHTe.

Mamepuanel u Memodel. Co3paHa opUriHanbHas MoAesb CTOMKOr0 XPOHUYECKOr0 BEHO3HOMO MOJTHOKPOBMA Maoro Tasa.
JKcnepuMeHT bbin NpoBeieH Ha 34 NoN0BO3PeNbIX KPOMKax Maccon 2,6-3,2 Kr. HMBOTHbIE OblM pasaeneHbl Ha 3 rpynnbi.
B 1-# KoHTponbHow rpynne (n = 5) U3y4anu HopMasbHYK aHaTOMUIO *UBOTHBIX. Bo 2-# rpynne (n = 15) co3gasanu Mogenb
BEHO3HOr0 NMOTHOKPOBWA Masoro Tasa nyTeM NepeBA3sKM vena sacralis mediana B co4eTaHUM € BHYTPUMBILLIEYHBIM BBEAEHUEM
pacTBopa nporecTepoHa. B 3-1 rpynne (n = 15) BbINOAHANM NOMHYI0 OMepaLymio U BBOAWNM nporecTepoH. Yepes 1, 3 n 6 Mec.
BbIMNOMHANMM JYMIEKCHOe CKaHMPOBaHWE Ta3oBbIX BEH, OLIEHWMBANM WX AMAMETp U pedIioKC Noc/ie MaHyanbHOM KOMMpPeccuu.
Mocne BbIBEAEHWA HUBOTHBIX U3 SKCMEPUMEHTA NPOBOAUIN MUCTONIOMMYECKOe UCCNeA0BaHe U MOPPOMETPUIO TKaHW Npes-
cTaTenbHoW ¥enesbl. B 0bpasuax npescTaTenbHoN enesbl UCCNe[0Bany KOHLEHTPALIMIO MAPOKCUNPO/IMHA B KaYeCTBE Map-
Kepa pasBuTUA COEAMHUTENBHOM TKaHW.

Pesynemamel. BeHo3Hoe MONHOKPOBME OPraHOB Maroro Tas3a Yy *KMBOTHBLIX BO BTOPOW rpymnrne HeraTMBHO OTPasnoCh
Ha CTPYKTYpe NpeacTaTe/bHoOM Henesbl. [McTonornyeckoe nccneaoBaHye 06pasLoB NoKasano MHGUALTPaLMIO TKaHW NpocTa-
Tbl, 0TEK CTPOMBI, PE3KOe pacLLMpeHie BEH B Havare SKCNepPUMEHTa; B AalbHENLLEM 0TMeYasin paspacTaHue CoeAVHUTENBHON
TKaHW, COABMEHME ALMHYCOB U CHUMEHME CEKPETOPHOW aKTMBHOCTW MpeAcTaTebHOM Hene3bl. PeynbtaTbl MoppoMeTpum
MoKa3anu HapacTaHWe MNOLaaM CTPOMasbHOrO KOMMOHEHTa, B 60MbLUEN CTEMEHW 3a CYET YBEMYEHWUA 06beMa COeUHU-
TeNbHOM TKaHW. OTMeYeHa TEHAEHUMA K YBEIMYEHUIO KOHLLEHTPaLMM MMOPOKCUMNPONAMHA B TKaHW NpeaCTaTeNlbHOW Henesbl
Y ¥UBOTHbIX 2-1 rPYNMbl C AOCTUMKEHNEM MAKCUMAJIbHBIX 3HAYEHUI K 6-My MeCALY 3KCMepuMeHTa. Y UBOTHbIX 3-1 rpynmbl
3HaYMMBbIX M3MEHEHUI B CTPYKTYPe NpeACTaTe/bHOM Hene3bl BbIABMEHO He bbino.

3akmoyeHue. MopdonorMyeckUM NpoABEHNEM XPOHUYECKOM BEHO3HOWM MMMepeMUM ABNAKTCA UHOMLTPALMA CTPOMbI
npescTaTeNbHON Hee3bl U CKIeporeHes.

KnioueBble cnoBa: XpOHVI‘-IGCHVIVI NPOCTaTUT, BapUKO3HbI€ BEHbl MA/lIOro Ta3a; CK/1ep0o3 NpocTarthl.
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INTRODUCTION

Patients with chronic abacterial prostatitis (chronic pelvic
pain syndrome) (CAP/CPPS) is one of the problematic cat-
egories of patients [1]. The prevalence of CAP/CPPS among
adult men ranges from 2% to 10% [2, 3]. Persistent symp-
toms of the disease and secondary psychological changes
reduce significantly the quality of life [4]. Despite the high
prevalence of CAP/CPPS, there is no unambiguous under-
standing of the disease causes [5-8]. Some researchers
suggest that its pathogenesis may be associated with unde-
tected microbial infections, autoimmune disorders, oxidative
stress, as well as endocrine or neurological disorders [4, 9].
Several authors reported the role of vascular factors in the
development of CAP/CPPS. Although a sufficient number
of studies have focused on the study of the arterial blood
supply to the prostate gland, a relatively small number of
studies examined the venous outflow from the prostate.
Russian authors showed that lesions of the arteries and veins
of the small pelvis are accompanied by a high frequency of
lower urinary tract symptoms and pain syndrome [10-12].
A hypoxic state is one of the pathophysiological components
of pain syndrome in CAP [10, 12, 13]. The known morpho-
logical manifestations of CAP/CPPS are infiltration of the
prostate tissues with leukocytes, stromal edema, and pro-
gressive sclerosis [14]. However, no data have presented the
influence of the vascular, in particular venous, component
of the disease pathogenesis on the prostate gland histoar-
chitecture.

This study aimed to analyze the influence of chronic ve-
nous congestion on the state of the prostate gland of labora-
tory animals in an experiment.

MATERIALS AND METHODS

In this study, 35 male Seriy Velikan rabbits (aged
2.5-3 months, weighed 2.3-2.7 kg), raised in the “Omskiy
krolik” nursery, were selected as laboratory animals. To
form the experimental groups, each animal was assigned a
number from 1 to 35, and these group numbers were used:
1-5, 6-20, and 21-35. The card of the animal cage indi-
cated the number of animals, their randomization numbers,
weight, temperature record sheet, dates of surgery, and
other manipulations.

The animals were kept in accordance with the European
Convention for the Protection of Vertebrate Animals used
for Experimental and Other Scientific Purposes (Strasbourg,
1986). Each wooden cage with sterilized fine shavings as
bedding, in accordance with the standards of management,
housed two laboratory animals. The air temperature in the
vivarium was 22-24°C, the relative humidity was 75%, and
the light regimen was 12 : 12 h. Grain and clean water were
given for feeding and watering, respectively. Water and ani-
mal feed were provided ad libitum. The rabbits were adapted
to the vivarium in a separate room for 5 days before being
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enrolled in the experiment. During this period, a daily exter-
nal examination and clinical examination of the animals were
performed prior to randomization. No animals with abnor-
malities were identified during the examination. All routine
animal care procedures were conducted in accordance with
generally accepted laboratory guidelines.

Animals were randomized into the following groups:
group 1 included intact animals to study the normal mor-
phology of the prostate gland (n=5), group 2 (main) in-
cluded animals with experimental chronic venous conges-
tion of the small pelvis (n = 15), and group 3 (comparison)
included animals that underwent a sham surgery and admin-
istered progesterone intramuscularly for 30 days (n = 15).
This group was formed to assess the possible effect
of progesterone on the prostate gland in experimental
animals.

Chronic venous congestion of the small pelvis was simu-
lated by transection of the vena sacralis mediana through
a laparotomy approach under general anesthesia and ad-
ditional intramuscular administration of a progesterone so-
lution [15, 16]. Progesterone was injected daily for 30 days,
and injection 1 was made on the eve of the surgery.

Venous congestion of the small pelvis was verified us-
ing duplex scanning of the pelvic veins, during which their
diameter and reflux were assessed after manual compres-
sion [15, 16].

The body weights of the animals were recorded every
5 days. Clinical examination, external assessment, general
health status assessment, and detection of mortality were
performed daily.

At 1, 3, and 6 months, complete necropsy was per-
formed in five animals in each group. All deviations from
the norm were documented. The median lobe of the prostate
was taken for the study. The fixed tissues were dehydrated
and soaked in paraffin. Sections were made from paraffin
blocks, which were stained with hematoxylin and eosin and
based on Mallory, and examined using light microscopy.
Microphotographs were taken with a light microscope us-
ing a Canon camera. The images were processed morpho-
metrically using the ImageJ program. The distribution kit and
plugins for this program are freely available on the official
website of the program. The main purpose of morphometry
was the calculation of the percentage of the areas of the
glandular tissue (GT), fibrous fibers (FF), and smooth muscle
cells (SMCs). Mallory staining enables differentiation of SMC
from connective tissue fibers. The concentration of hydroxy-
proline was measured in a certified chemical laboratory
(Test-Lab, Omsk). The method was based on the release of
L-hydroxyproline during acid hydrolysis of a product sample,
as well as a staining reaction with its oxidation products
with the formation of a red compound and photometric mea-
surement of the solution’s optical density at a wavelength of
558 + 2 nm (GOST R 23041-2015).

Statistical analysis was performed using nonparametric
methods in the Statistica 10.0 software.
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RESULTS

No complications, adverse reactions, or deaths were re-
corded. In group 1, the morphological structure of the nor-
mal prostate gland was studied. Attention was drawn to the
scalloped margin of the glandular epithelium, the “lushness”
of the acini, and a large amount of secretion in the lumen
of the glands. The interlobular septa were mainly repre-
sented by SMCs with sections of connective tissue bridges.
According to morphometric data, proportions of GT, FF, and
SMC were 86.2% + 3.4%, 5.6% + 0.3%, and 8.33% + 0.4%,
respectively (Fig. 1). The concentration of hydroxyproline
during the photometric analysis of prostate samples was
15.7 £ 1.4 mg%.

In group 2, at 1, 3, and 6 months follow-ups, duplex
scanning revealed signs of pelvic varicose veins, and the size
of the veins was 3.93 + 0.4 mm, with the presence of reflux
during manual compression of the abdominal wall. Venous
congestion persisted throughout the 6-month period. Oppo-
site results were noted in group 3, where the pelvic veins
during duplex scanning were not visualized in any animal at
any of the follow-up periods.

The results of the morphological studies of the pros-
tate gland in groups 2 and 3 were of greatest interest. Af-
ter 1 month, group 2 already showed changes in prostate
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tissues. Areas of smoothing of the scalloped contour of the
glands and a decrease in epithelial secretion were observed.
The stromal component was represented by layers of fibrous
and smooth muscle tissues, and moderate interstitial ede-
ma was noted. Infiltration with segmented leukocytes and
lymphocytes was found around the acini. The intraprostatic
veins had an enlarged lumen, with a predominantly thick-
ened smooth muscle wall (Fig. 2).

At 1 month follow-up and in subsequent periods, mi-
croscopic presentation of the prostate gland in group 3 was
similar to that in group 1, and no changes were found in the
prostate gland. The stromal and vascular and parenchymal
components corresponded to the histological norm. A pro-
nounced scalloped contour, fully-developed secretion, and
thin stromal layers were registered.

The results of the morphometric analysis performed
in the ImageJ program showed no significant differences
in the proportions of GT, FF, and SMC areas in groups 1
and 3. Moreover, the GT/FF/SMC ratio differed signifi-
cantly in groups 2 and 3 (73.1 £0.9/12.6 + 1.1/14.3 £ 0.7
and 87.1+ 1.7/4.5 + 0.2/8.5 + 0.5, respectively) (p < 0.05).
Attention should be paid to a significant increase in the area
of FF at 1 month follow-up (Table 1).

In group 2, the concentration of hydroxyproline at 1 month
follow-up was slightly increased, i. e., up to 20.1 +2.3
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Fig. 1. Micropreparation of the prostate gland of an animal of the 1st group: a — microphotograph of a normal prostate gland, scalloped
contour, thin interlobular septa, a large amount of secretion; b - the image is isolated of connective tissue, processed in the ImageJ
program; ¢ - calculation of the area of connective tissue in the interface of the ImageJ program

Puc. 1. Mwkponpenapar npeacTaTenbHOM #ene3bl }UBOTHOMO 1-1 rpynnbl: @ — MUKpodoTorpadua HopManbHOM NpeacTaTeNibHOM Henesbl,
(ecToHYaTBIN KOHTYP, TOHKME MEM0/bKOBbIE NEperopoaKM, 60/bLLoe KONMYECTBO CEKpeTa; b — 13obparkeHUe M30/IMPOBaHHON COeaUHM-
TeNbHOM TKaHW, 0bpaboTaHo B nporpamMMe ImageJ; ¢ — noacyeT Nowaay coeavHUTENBHOM TRaHW B MHTepderice nporpamMMmbl ImageJ

Fig. 2. Micropreparation of the prostate gland of an animal of the 2nd group 1 month after the beginning of the experiment:
a - smoothed glandular contour, decreased secretory activity (white arrow), dilated intraprostatic veins (red arrow), hematoxylin-eosin stai-
ning, x100; b - severe interlobular fibrosis (black arrow), perifocal fibrosis and thickened venule wall (white arrow), Mallory staining, <100
Puc. 2. MukponpenapaT npeacTaTeNlbHOM Henesbl }MMBOTHOMO 2-i rpynmbl Yepe3 1 MecAl, Nocne Hadana 3KcnepuMeHTa: @ — Cria-
YKEHHbI KOHTYp Ke/e3, CHUMKEHHaA CeKpeTOpHan aKTMBHOCTb (benas CTpesika), pacluMpeHHble MHTpanpocTaTUyeckme BeHbl (KpacHas
CTPEJIKa), OKpacKa reMaToKCUAVHOM U 303uHOM, x100; b — BblparKeHHbIN MeA0bKOBbI GMOPO3 (YepHan cTpesKa), nepuoKanbHbIN

d1bpo3 U yToNLLEHHanA CTEHKa BeHyNbl (6enan cTpenika), okpacka no Mannopu, x100

DOl https://doiorg/1017816/urovedb4917
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Table 1. Results of a morphometric study of the prostate gland of animals of the 1st, 2nd and 3rd groups in different cuts from the begin-
ning of the experiment, M+ m

Tabnuua 1. PesynbTaThl MOPGOMETPUYECKOTO MUCC/IES0BAHUA NPEACTATeIbHOM Hene3bl *UBOTHBIX 1, 2 M 3-i rpynn B pasHble CPOKK
0T Hayana sKkcnepumenta, M + m

After 1 month After 3 months After 6 months

Indicator
Group 1 Group 2 Group 3 Group 2 Group 3 Group 2 Group 3
Glandular tissue, % of the area 86.2+34 731+09 87117 586+14 832+19 441+20 83.2+17
Fibrous fibers, % of the area 5603 126+1.1 4502 23311 62+05 456+13 8207
Smooth muscle cells, % of the area 83+04 143+07 85+£05 19.1+17 108+£1.0 113£09 97+12

Table 2. The content of hydroxyproline in the prostate tissue of animals of the 1st, 2nd and 3rd groups at different times from the beginning
of the experiment, M + m

Ta6bnuua 2. CopepxaHune rMApOKCUNPOMHA B TKAHWU NPeACTATENbHOM Hene3bl }KMBOTHbIX 1, 2 1 3-14 rpynn B pasHble CPOKM OT Hayana
3KcnepuMeHTa, M + m

After 1 month After 3 months After 6 months

Indicator

Group 1 | Group 2 | Group 3 Group 2 Group 3 Group 2 Group 3

Hydroxyproline 15.7+ 1.4 201+23 16.9+18  439+21* 171x14 54819 17.6+07

concentration, mg %

* The difference with the values in group 3 is significant (p < 0.01).

a

Fig. 3. Micropreparation of the prostate gland of an animal of the 2nd group 3 month after the beginning of the experiment: a, b - des-
guamated epithelium in the lumen of the acini (yellow arrow), pronounced interlobular and perifocal fibrosis (red arrow), dilated venules
(blue arrow), a sharp decrease in the height of the epithelium (black arrow). Mallory staining, x100; ¢ - microphotograph of the altered
prostate gland, smoothed contour, thick interlobular septa, no secretion; d - the image is isolated of connective tissue, processed in the
ImageJ program; e - calculation of the area of connective tissue in the interface of the ImageJ program

Puc. 3. Mukponpenapat npeacTaTenibHOM Henesbl }KUBOTHOr0 2-1 Ipynnbl Yepe3 3 MecAla Moc/e Havana aKcnepuMenTa: a, b — fe-
CKBaMMPOBaHHbI ANUTENNI B NPOCBETE ALMHYCOB (*KeNTan CTPenKa), BblpareHHbIM MeX40/bKOBbIA U nepudoKanbHbIi ¢rbpo3 (Kpac-
Haf CTPesIKa), pacluMpeHHble BEHY/bI (CUHAA CTPesIKa), PE3K0e CHUMKEHMWE BbICOTbI aNUTeNuA (YepHas cTpenka). Okpacka no Mannopw,
x100; ¢ — MuKpodoTorpadua U3MeHeHHON MpeACTaTeIbHOM Kenesbl, CraaMeHHbIM KOHTYP, TOCTbE MEM.O/bKOBbIE NEPeropoaKm,
0TCYTCTBME CeKpeTa; d — M306parKeHWe U30/IMPOBaHHON COEAMHUTENBHOM TKaHW, obpaboTaHo B nporpamme Imagel; e — nomcuet
NAOLLAAM COeaUHUTENBHON TKaHWU B MHTepderce nporpamMmel Image)

mg%, which indicated the onset of prostate gland fibrosis
(Table 2).

At 3 months follow-up in group 2, the morphological
study revealed significant changes in the structure of the
prostate gland, which included the presence of a significantly
smoothed contour of the glands, a decrease in the epithelium
height, a decrease in the secretion of glands, and the emer-
gence of desquamated epithelium in the lumen of the acini.
A tendency toward cystic changes in the glands was noted.
In the stroma, predominantly thick fibrous layers with the for-
mation of separate groups of glands were revealed, as well
as a large number of histiocytes and plasma cells (Fig. 3).
Intraprostatic veins were dilated, with a pronounced
thickened wall, and perifocal fibrosis was detected.

DOl https://doiorg/1017816/urovedb4917

Morphometric study showed an increase in the fibrous
component area relative to the glandular one. The GT
area was 58.6% + 1.4%, which was significantly less than
the corresponding indicator in group 3 at 3 months and in
group 2 at 1 month follow-up (p < 0.01). Fibrous tissue oc-
cupied 23.3 £ 1.1% of the area, which indicated an active
proliferation of connective tissue fibers with the displace-
ment of functionally active zones of the prostate gland acini
(Fig. 3).

At 3 months follow-up, chemical analysis of the prostate
gland samples of group 2 revealed a significant increase in
the concentration of hydroxyproline (43.9 + 2.1 mg%) relative
to that at 1 month follow-up and the results of chemical test
in group 1 (p < 0.05). This finding indicated the development
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Fig. 4. Micropreparation of the prostate gland of an animal of the 2nd group 6 month after the beginning of the experiment: a - thickened
fibrous layers squeeze the glandular structures (white arrow), individual groups of acini with reduced epithelial height (yellow arrow).
Mallory staining, x40; b - fibrotic changes in the acini of the prostate (white arrow), a sharply smoothed contour of the epithelium with
no secretion in the lumen of the acini (black arrow). Mallory staining, x100; ¢ — microphotograph of the altered prostate gland with
pronounced intraacinar fibrosis; d - the image is isolated of connective tissue, processed in the ImageJ program; e - calculation of the
area of connective tissue in the interface of the ImageJ program

Puc. 4. Mukponpenapat npeAcTaTeNbHOM Henesbl }UBOTHOMO 2-/ Mpynnbl Yepe3 6 MecLeB Noc/e Havyana KCnepuMeHTa: a — yTon-
LLeHHble (UOPO3HBIE MPOCOMKM CLABNMBAIT HenesnucTble CTPYKTYpbI (benas cTpeska), oTAeNbHble rpynnbl aLMHYCOB CO CHUMKEHHOM
BbICOTOV 3nuTenua (entas cTpenika). Okpacka no Mannopu, x40; b — ¢pubpoTUUECKME U3MEHEHUS aLMHYCOB NPeACTaTe/IbHON e-
nesbl (6enan cTpesika), pesKo CrarKeHHbIA KOHTYpP 3MUTENMA C OTCYTCTBUEM CeKpeTa B MPOCBETE aLMHYcoB (YepHas cTpenka). OKpa-
cKka no Mannopu, x100; ¢ — MuKpodoTorpadma M3MeHeHHOW NpeaCcTaTeNlbHOM enesbl C BbIParKeHHbIM UHTpaaLyMHapHbIM GrUbpo3oM;
d — n306parkeHre M301MPOBAHHON COEAMHUTENBHON TKaHW, 06paboTaHo B nporpamMMe ImageJ; e — nofcyeT NoLaam coeayHUTENBHOM

TKaHW B UHTepderce nporpamMMmbl Imagel)

of prostate fibrosis, which was also confirmed by the results
of light microscopy and morphometry.

Maximum changes in the histoarchitecture of the prostate
gland were observed after 6 months in group 2. Changes in
the parenchyma were comparable with those in the prostate
gland at 3 months follow-up; however, attention should be
paid to a much more pronounced thickening of the stroma.
Significantly thickened fibrous layers of acini “suffocate” the
glandular structures with the formation of fibrosis inside
the glands. In the interstitium, infiltration with macrophages
was noticeable. Intraprostatic veins were dilated, and des-
quamated endothelium was found in the lumen (Fig. 4).
An increased area of connective tissue also indicated a loss
of a functionally active part of the prostate gland.

Significant differences in morphometric parameters of
the prostate gland in group 2 were revealed after 6 months
of the experiment compared with the indicators before the
experiment. The differences consist in a significant decrease
in the GT and an increase in the proportion of the fibrous
component (Fig. 4).

The concentration of hydroxyproline in the prostate tissue
samples of group 2 was the highest among the groups dur-
ing the experiment. After 6 months, the level of this marker
in group 2 was 54.8 + 1.9 mg%, while in the group 3, it was
17.6 + 0.7 mg% (p < 0.01).

DISCUSSION

The results of the experiment demonstrated the ef-
fects of persistent venous congestion (varicose veins of
the small pelvis) on the prostate. The experiment was
conducted in such a way to confirm the initiation of the
changes only due to the venous component. Since the
prostate gland is a hormone-dependent organ, a group

DOl https://doiorg/1017816/urovedb4917

with sham surgery and progesterone administration
(group 3) was also included in the experiment. In this
group, no changes in the histological structure of the
prostate were recorded. Thus, it is necessary to men-
tion the known positive effects of progesterone on pros-
tate tissues, which, according to some authors, inhibits
the activity of 5-alpha-reductase, thereby preventing the
development of prostate glandular hyperplasia [17, 18].
Moreover, the results obtained during the experiment did
not show the dilatation of the pelvic veins in this group,
and no histological changes occurred in the prostate tis-
sue throughout the experiment.

The proposed venous hyperemia model caused by the
transection of the vena sacralis mediana in combination with
the administration of progesterone led to pronounced and
progressive changes in the prostate gland. We believe that
the effect of progesterone on the venous system at the time
of its restructuring in response to sudden changes in hemo-
dynamic conditions of venous return from the pelvic region
induced the formation of varicose veins.

The role of hypoxia in the development of pathological
conditions is widely known. It is undoubtedly destructive to
any tissue. Studies have convincingly demonstrated that le-
sions of the arteries and veins of the small pelvis are ac-
companied with a high frequency of both lower urinary tract
symptoms and pain syndrome [10, 12]. Arterial hypoxia is
one of the pathophysiological components of pain syndrome
in CAP [10, 12, 13]. By contrast, the role of the venous com-
ponent is not widely discussed in the scientific literature.
Only a few papers have described changes during the acute
experiment [19].

Known morphological manifestations of CAP/CPPS are
infiltration of the prostate tissue with leukocytes, stromal
edema, and progressive sclerosis [14]. Persistent venous
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hyperemia also led to identical changes in our study.
By month 6, signs such as pronounced thickening of the
stroma, “suffocation” by fibrous layers of glandular struc-
tures with the formation of fibrosis, and development of
intra-acinar fibrosis were observed (Fig. 4). In the inter-
stitium, distinct infiltration by macrophages was noted.
The intraprostatic veins were paretically dilated, and des-
quamated endothelium was found in the lumen (Fig. 4).
The increased area of the connective tissue, the proportion
of which reaches half of the area of the prostate preparation
in group 2, indicates a disorder of the organotypic structure
of the organ and suggests a possible loss of the functional
activity of the prostate gland. Pronounced fibrotic changes
in the prostate are confirmed by the results of the chemical
analysis of prostate samples, namely, the determination of
hydroxyproline concentration, which increased from 15 to
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45 mg% in group 2, which was noted in other experimental
animals.

Our experimental study demonstrated that under the
influence of prolonged exposure to venous hyperemia and,
as a consequence, venous hypoxia in the prostate tissue,
fibrous tissue proliferates and stromal edema develops.
Data obtained can be used in further studies of the causes of
CAP/CPPS and the significance of regional venous blood flow
disorders in the prostate and may indicate the pathogenetic
role of venous hyperemia in the occurrence of CAP/CPPS,
both independently and as a background factor.
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