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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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Введение. Синдром хронической тазовой боли / хронический абактериальный простатит — одно из самых распро-
страненных заболеваний в урологической практике. Несмотря на его частоту, патогенез болезни остается малоизучен-
ным. Известно, что морфологическим проявлением хронического воспаления является склероз, в развитии которого 
важное значение придают венозному полнокровию простаты.

Цель — оценить влияние хронического венозного полнокровия малого таза на простату в хроническом экс-
перименте.

Материалы и методы. Создана оригинальная модель стойкого хронического венозного полнокровия малого таза. 
Эксперимент	был	проведен	на	34	половозрелых	кроликах	массой	2,6–3,2	кг.	Животные	были	разделены	на	3	группы.	
В 1-й контрольной группе (n = 5) изучали нормальную анатомию животных. Во 2-й группе (n = 15) создавали модель 
венозного полнокровия малого таза путем перевязки vena sacralis mediana в сочетании с внутримышечным введением 
раствора прогестерона. В 3-й группе (n = 15) выполняли ложную операцию и вводили прогестерон. Через 1, 3 и 6 мес. 
выполняли дуплексное сканирование тазовых вен, оценивали их диаметр и рефлюкс после мануальной компрессии. 
После выведения животных из эксперимента проводили гистологическое исследование и морфометрию ткани пред-
стательной железы. В образцах предстательной железы исследовали концентрацию гидроксипролина в качестве мар-
кера развития соединительной ткани.

Результаты. Венозное полнокровие органов малого таза у животных во второй группе негативно отразилось 
на структуре предстательной железы. Гистологическое исследование образцов показало инфильтрацию ткани проста-
ты, отек стромы, резкое расширение вен в начале эксперимента; в дальнейшем отмечали разрастание соединительной 
ткани, сдавление ацинусов и снижение секреторной активности предстательной железы. Результаты морфометрии 
показали нарастание площади стромального компонента, в большей степени за счет увеличения объема соедини-
тельной ткани. Отмечена тенденция к увеличению концентрации гидроксипролина в ткани предстательной железы 
у животных 2-й группы с достижением максимальных значений к 6-му месяцу эксперимента. У животных 3-й группы 
значимых изменений в структуре предстательной железы выявлено не было.

Заключение. Морфологическим проявлением хронической венозной гиперемии являются инфильтрация стромы 
предстательной железы и склерогенез.

Ключевые слова: хронический простатит; варикозные вены малого таза; склероз простаты.
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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 

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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а b c
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; c –	calculation	of	the	area	of	connective	tissue	in	the	interface	of	the	ImageJ	program
Рис. 1. Микропрепарат предстательной железы животного 1-й группы: a — микрофотография нормальной предстательной железы, 
фестончатый контур, тонкие междольковые перегородки, большое количество секрета; b — изображение изолированной соедини-
тельной ткани, обработано в программе ImageJ; с — подсчет площади соединительной ткани в интерфейсе программы ImageJ

а b
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, ×100; b –	severe	interlobular	fibrosis	(black	arrow),	perifocal	fibrosis	and	thickened	venule	wall	(white	arrow),	Mallory	staining,	×100
Рис. 2. Микропрепарат предстательной железы животного 2-й группы через 1 месяц после начала эксперимента: а — сгла-
женный контур желез, сниженная секреторная активность (белая стрелка), расширенные интрапростатические вены (красная 
стрелка), окраска гематоксилином и эозином, ×100; b — выраженный междольковый фиброз (черная стрелка), перифокальный 
фиброз и утолщенная стенка венулы (белая стрелка), окраска по Маллори, ×100

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 

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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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
Таблица 1. Результаты морфометрического исследования предстательной железы животных 1, 2 и 3-й групп в разные сроки 
от начала эксперимента, M ± m

Indicator
After 1 month After 3 months After 6 months

Group 1 Group 2 Group 3 Group 2 Group 3 Group 2 Group 3
Glandular tissue, % of the area 86.2 ± 3.4 73.1 ± 0.9 87.1 ± 1.7 58.6 ± 1.4 83.2 ± 1.9 44.1 ± 2.0 83.2 ± 1.7
Fibrous fibers, % of the area 5.6 ± 0.3 12.6 ± 1.1 4.5 ± 0.2 23.3 ± 1.1 6.2 ± 0.5 45.6 ± 1.3 8.2 ± 0.7
Smooth muscle cells, % of the area 8.3 ± 0.4 14.3 ± 0.7 8.5 ± 0.5 19.1 ± 1.7 10.8 ± 1.0 11.3 ± 0.9 9.7 ± 1.2

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
Таблица 2. Содержание гидроксипролина в ткани предстательной железы животных 1, 2 и 3-й групп в разные сроки от начала 
эксперимента, M ± m

Indicator
After 1 month After 3 months After 6 months

Group 1 Group 2 Group 3 Group 2 Group 3 Group 2 Group 3
Hydroxyproline 
concentration, mg %

15.7 ± 1.4 20.1 ± 2.3 16.9 ± 1.8 43.9 ± 2.1* 17.1 ± 1.4 54.8 ± 1.9* 17.6 ± 0.7

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

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.

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 

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-
quamated 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, ×100; c –	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
Рис. 3. Микропрепарат предстательной железы животного 2-й группы через 3 месяца после начала эксперимента: a, b — де-
сквамированный эпителий в просвете ацинусов (желтая стрелка), выраженный междольковый и перифокальный фиброз (крас-
ная стрелка), расширенные венулы (синяя стрелка), резкое снижение высоты эпителия (черная стрелка). Окраска по Маллори, 
×100; с  — микрофотография измененной предстательной железы, сглаженный контур, толстые междольковые перегородки, 
отсутствие секрета; d  — изображение изолированной соединительной ткани, обработано в программе ImageJ; е  — подсчет 
площади соединительной ткани в интерфейсе программы ImageJ

а b dc e
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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, ×40; 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, ×100; c  –	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
Рис. 4. Микропрепарат предстательной железы животного 2-й группы через 6 месцев после начала эксперимента: a — утол-
щенные фиброзные прослойки сдавливают железистые структуры (белая стрелка), отдельные группы ацинусов со сниженной 
высотой эпителия (желтая стрелка). Окраска по Маллори, ×40; b  — фибротические изменения ацинусов предстательной же-
лезы (белая стрелка), резко сглаженный контур эпителия с отсутствием секрета в просвете ацинусов (черная стрелка). Окра-
ска по Маллори, ×100; с — микрофотография измененной предстательной железы с выраженным интраацинарным фиброзом; 
d — изображение изолированной соединительной ткани, обработано в программе ImageJ; е — подсчет площади соединительной 
ткани в интерфейсе программы ImageJ

а b dc e

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 

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	

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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