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 The review summarizes the results of 30-year clinical application of the prostatic bioregulatory peptide Prostatilen. The data 
from experimental studies, testifying for the high biological activity of the drug is shown, the mechanisms of its therapeutic 
action are described. The review presents the results of clinical studies demonstrating the effectiveness and pathogenetic 
justification of the prescription of Prostatilen in the treatment of chronic prostatitis, benign prostatic hyperplasia, infectious 
and inflammatory diseases of kidneys and urinary bladder, as well as of several other diseases. The experience of Prostatilen 
application in the urological clinic of First Pavlov Saint Petersburg State Medical University is shown.
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 В статье подведены итоги 30-летнего клинического применения биорегуляторного пептида предстательной же-
лезы Простатилена. Приведены данные экспериментальных исследований, свидетельствующие о высокой биологи-
ческой активности препарата, описаны механизмы его лечебного действия. Представлены результаты клинических 
исследований, демонстрирующие эффективность и патогенетическую обоснованность назначения Простатилена 
при лечении хронического простатита, доброкачественной гиперплазии предстательной железы, инфекционно-вос-
палительных заболеваний почек и мочевого пузыря и ряда других болезней. Показан опыт применения Простатиле-
на в клинике урологии ПСПбГМУ им. акад. И.П. Павлова.
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introduction
The use of extracts obtained from animal tis-

sues for therapeutic purposes originates deep in the 
past. For many centuries and millennia, representa-

tives of all known civilizations have used them as 
medicines. In traditional Chinese medicine, more 
than 1,500 of the medicines used are of animal 
origin, and many of them are described in ancient 
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Indian treatises on Ayurvedic medicine. Various 
extracts and humors of biological origin were used 
by the healers in Ancient Egypt and pre-Columbian 
America. Among the early Slavs, medicines based 
on animal tissues also had an important role among 
healers. In 1778, the first Russian pharmaceutical 
register, Pharmacopoea Rossica, was created, and a 
significant part of the register described medicines 
of animal origin. This can be considered as their 
recognition by the official national medicine  [1]. 
The first scientific studies of the effectiveness of ani-
mal tissue extracts were conducted in the XIX cen-
tury and were related to the French physiologist 
Ch. Brown-Sequard, and the famous Russian scien-
tist I.I. Mechnikov, who studied the biological prop-
erties of spermine. This term denoted substrates ob-
tained from the tissues of the testes, ovaries, spleen, 
and other organs.

general principleS oF peptide 
regulation oF biological 
proceSSeS and mechaniSmS 
oF biological actiVity oF 
regulatory peptideS

Hundreds of medicinal preparations of animal 
origin are currently used for therapeutic purposes, 
and bioregulatory peptides hold an important place 
among them [2]. They were first studied in 1970s, 
when Russian researchers V.Kh. Khavinson and 
V.G.  Morozov developed a method to obtain spe-
cial biologically active substances of peptide nature, 
cytomedins, from animal tissues [3]. Subsequently, 
it was revealed that such substances are present in 
almost all organs and tissues, that they belong func-
tionally to the mediator link of the bioregulation sys-
tem, and that their biological activity is determined 
by specific oligomeric molecules consisting of ami-
no acids, namely low molecular weight peptides [4]. 
Further studies demonstrated the regulatory effect 
of cytomedines on various physiological functions; 
therefore, they were attributed to the class of regula-
tory peptides.

The theory of regulatory peptides is based on the 
concept of peptide regulation of physiological pro-
cesses proposed by the outstanding Russian physio-

logist and biochemist I.P. Ashmarin. According to 
this concept, peptide regulation is considered the 
most important and ancient mechanism for coor-
dinating vital activity, and is part of the process of 
evolution of multicellular organisms, where the pep-
tides themselves are carriers and transmitters of in-
tercellular information [5]. Regulatory peptides are 
polyfunctional, while each type of molecule has its 
own special unique program that determines both 
their direct action as activators or inhibitors of phys-
iological processes, and the ability to induce the re-
lease of other substances with similar properties. Af-
ter the synthesis of endogenous regulatory peptides 
or the administration of exogenous regulatory pep-
tides, new portions of biologically active substances 
are released, which in turn initiate the release of the 
next group of peptide regulators. Thus, a process is 
formed, designated as “peptide cascade.” As a result, 
peptide bioregulation has exceptional flexibility and 
enables the formation of the required amount of the 
necessary regulatory substances in a short time in 
the proper place [6].

The use of bioregulatory peptides in clinical 
practice has an essential scientific substantiation. 
The most important aim of the therapeutic effect 
is correction of the functional activity of cells in 
the desired direction. The function of intercellular 
mediators is performed by both secretory proteins, 
cytokines, and peptide bioregulators that maintain 
the structural and functional homeostasis of cell 
populations [7]. The mechanism of biological activ-
ity of bioregulatory peptides at the molecular level 
can be represented as follows: Oligomeric peptides 
enter the cell nucleus through the cytoplasm and the 
nuclear membrane. The complementary interaction 
of these peptides with the promoter zones of genes 
signals for transcription, translation, and synthesis 
of proteins on ribosomes. These processes contrib-
ute to a change in the function of various organs and 
tissues, thereby providing the necessary therapeutic 
effect [8].

The use of exogenous peptide bioregulators for 
therapeutic purposes has a number of unique as-
pects. On the one hand, their therapeutic effect is 
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not limited by the time of the drug intake. Due to the 
peptide cascade, the therapeutic effect persists for a 
long time after the drug is administered. A relatively 
short 5–10-day course of treatment can trigger a cas-
cade reaction lasting 2 months, 4 months, or even 
up to 6 months, according to some reports. Another 
characteristic of the clinical use of peptide bioregu-
lators is that their final effect does not increase with 
an increase in the amount of peptide preparation ad-
ministered, since for each peptide, there is a certain 
limit after which an increase in the dose does not 
increase the clinical effect [9]. This effect is due to 
the cascade principle of bioregulation, in which a 
certain, usually insignificant, amount of substrate is 
sufficient to trigger a chain reaction. The presence 
of a peptide regulatory cascade is also associated 
with the absence of dose-dependence of the effects 
of regulatory peptides, when a drug prescribed in a 
minimum dose can contribute to the achievement of 
significant clinical results.

Initially, peptide preparations of animal origin 
were supposed to be used only to restore and nor-
malize the function of the organs and tissues from 
which they were obtained. Subsequently, it was re-
vealed that these peptides also have a significant 
systemic effect on the most important physiological 
processes, at the cellular and molecular levels [3]. 
For this reason, tissue peptide extracts subsequently 
became known as bioregulatory peptides. This em-
phasized the possibility of their participation in the 
regulation of the basic physiological processes of the 
human body, namely differentiation and prolifera-
tion of cells, development and aging of the body, and 
the exchange and reproduction of genetic informa-
tion.

pharmacological propertieS 
oF proStatic peptide drug 
proStatilen

Nowadays, in clinical practice, peptide prepara-
tions from the thymus gland, cerebral cortex, and a 
number of other organs and tissues are used; how-
ever, drugs based on the prostate gland are the most 
widespread. Prostatic peptides were first obtained in 
the mid-1980s from the bovine prostate gland [10]. 

Like other bioregulatory peptides, they lacked spe-
cies-specificity; however, pronounced tissue speci-
ficity was revealed; in this case, tropism for prostate 
tissue. Therefore, having a significant systemic ef-
fect, prostatic peptides have the ability to influence 
to the greatest extent on their target organ, the pros-
tate gland. Subsequently, the pharmaceutical form of 
the drug, Prostatilen, was created by ultrafiltration 
of the prostatic peptide complex.

The results of the first experimental studies re-
vealed a variety of biological properties in Prosta-
tilen, which were later clinically confirmed. Anti-in-
flammatory and immunotropic effects were found, 
as well as the ability to improve hemodynamics and 
rheological properties of blood, and a direct myot-
ropic effect [11–16].

The effect of the prostate preparation on the state 
of microcirculation is due to several factors. Prosta-
tilen has a hypocoagulatory effect and reduces the 
extent of platelet aggregation [10, 11]. In the experi-
ment, the administration of Prostatilen for 1 week 
resulted in a significant increase of the blood coagu-
lation time, and an increase in antiaggregatory ac-
tivity of the vascular wall [11]. Prostatilen interferes 
with platelet adhesion in case of endothelial dam-
age, and leads to a decrease in platelet aggregation. 
Prostatic peptides also directly influence thrombo-
genesis. The incidence of venule thrombosis in ex-
perimental animals and the cross-sectional area of 
thrombi were found to be significantly lower under 
the influence of Prostatilen than in the control group 
[11, 12, 17]. An increase in thromboresistance of ve-
nules is possibly associated with the effect of regu-
latory peptides on prostacyclin biosynthesis in the 
vascular wall [18]. In addition, the prostatic peptides 
have the ability to enhance the blood fibrinolytic ac-
tivity [19]. Thus, the effect of prostatic peptides on 
the hemostatic system is due to the effect both on 
the processes of blood coagulation and fibrinolysis, 
and on the platelet-vascular mechanism. These ef-
fects determine the ability of Prostatilen to restore 
the rheological properties of blood and improve 
microcirculation in the affected organs. The nor-
malization of hemodynamics is the most important 
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factor in successful treatment of inflammatory di-
seases.

Prostatilen also has a direct anti-inflammatory 
effect. On the one hand, it is because of Prostatilen’s 
ability to enhance the synthesis of antihistamine and 
antiserotonin antibodies [13]. Another possible rea-
son for the anti-inflammatory effect of prostate ex-
tracts is the supposed presence of agents that inhibit 
MCP-1-stimulated cell migration. MCP-1 (mono-
cyte chemotactic protein-1) is one of the main che-
mokines that ensure the migration of monocytes/
macrophages, NK cells and activated T-lymphocytes 
to the inflammation focus [20]; thus, the pres-
ence of this mechanism of anti-inflammatory ac-
tion of prostatic peptides may be of great practical 
importance.

The high biological activity of Prostatilen is 
manifested in the ability to modulate metabolic 
processes. The experiment showed that adminis-
tration of Prostatilen at a dose of 0.02 mg in 1 mL 
of saline solution to small laboratory animals ev-
ery other day for three weeks resulted in a decrease 
in the levels of triglycerides, total cholesterol, and 
uric acid in the blood serum, and an increase in the 
levels of serotonin and catecholamines in the testes 
[21–23].

The immunotropic effect of Prostatilen, which 
manifests itself as a modulating and stimulating ef-
fect, is clinically very important [14, 15]. Prostatilen 
was found to promote an increase in the functional 
activity of T-lymphocytes, NK cells, and phagocytes 
[15, 24].

The prostatic peptides have a direct myotropic 
effect on the bladder smooth muscles. It has been 
revealed that Prostatilen in vitro increases the bas-
al tone and contractile activity of the detrusor, and 
increases the amplitude of its phasic contractions 
[12, 16]. In this case, prostatic peptides cause a de-
crease in spontaneous contractile activity of the 
detrusor, which is possibly associated with the ef-
fect of peptides on the pacemaker bladder smooth 
muscle cells [16]. Thus, Prostatilen has a regulatory 
effect on the detrusor and enhances the reduced 
contractile activity and inhibits the increased one. 

This unique effect of Prostatilen is of great clinical 
significance.

Prostatilen has a number of important proper-
ties that are also inherent in other peptide bioregu-
lators, one of which is a pronounced geroprotective 
effect. Studies have shown that the drug stimulates 
the growth of prostate cell cultures obtained from 
young and old animals, demonstrating high tissue 
specificity and selectivity of the molecular mecha-
nism of action on the regeneration of prostate tissue 
during aging. Thus, Prostatilen has an inhibitory ef-
fect on involutional processes in the prostate gland, 
characteristic of premature aging and contributing 
to the development of age-related prostate pathology 
[25, 26].

Currently, several drugs belonging to the group 
of prostatic peptides are used for the treatment of 
urological disease, namely Vitaprost, Uroprost, and 
Samprost [27–30]; however, Prostatilen is the first 
prostatic peptide bioregulator that has been applied 
widely in medical practice. The year 2020 marks 
the 30th anniversary of its clinical use. In the early 
1990s, the first clinical results were published, dem-
onstrating high efficacy of Prostatilen in treatment 
of prostate diseases [31–33]. Subsequently, the drug 
has been used actively and successfully in treatment 
of other urological diseases [24, 34–36].

proStatilen in treatment 
oF inFlammatory diSeaSeS 
oF the proState gland

Prostatic peptides are widely used to treat patients 
with chronic prostatitis. The high efficacy of Prosta-
tilen in these patients is associated with the effect 
of the drug on the main pathogenetic mechanisms 
of prostatitis development. First of all, this relates to 
restoration of hemodynamics in the prostate gland, 
but the anti-inflammatory and immunotropic effects 
are also important. Microcirculatory disorders and 
congestive processes in the prostate gland are the 
most significant in development of chronic prosta-
titis [37–39]. Moreover, hemodynamic disorders are 
important not only in pathogenesis of chronic abac-
terial prostatitis (category III according to the NIH 
classification), but also in acute and chronic bacterial 
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prostatitis (categories I and II according to the NIH 
classification) [40]. The experiment has shown that 
inflammation of the prostate gland starts most of-
ten as aseptic; however, in almost a quarter of cases, 
the inflammatory process already in the acute phase 
proceeds as a bacterial one [17]. Bacterial prostati-
tis is probably caused by a decrease in the prostate 
gland resistance due to congestive disorders, caus-
ing, among other things, a decrease in the tone of 
the excretory prostatic ducts with urethro-prostatic 
refluxes, as well as deterioration in the bactericidal 
properties of the prostate secretion with subsequent 
infection. When studying the efficacy of Prostatilen 
on experimental models of acute and chronic pros-
tatitis, it was revealed that administration of Pros-
tatilen to animals at a dose of 0.1 mg/100 g of body 
weight for 5–10 days reduced leukocyte infiltration 
of the prostate tissue, improved the functional ac-
tivity of the acini epithelium, and eliminated venule 
thrombosis. This effect was noted in both abacterial 
and bacterial prostatitis [17].

In 1991, the results of the first large-scale clini-
cal study of Prostatilen efficacy in treating patients 
with chronic prostatitis, conducted under the guid-
ance of Professor V.N. Tkachuk, were published. 
The  study included 307 men aged 18 to 70 years, 
who received Prostatilen at a daily dose of 5 mg or 
10 mg intramuscularly 10 days. Clinical improve-
ment, expressed in a decrease or elimination of 
pain and dysuria, an improvement in sexual func-
tion, was registered in almost all patients, and in 
55.4% of them it was persistent and was noted dur-
ing all 6 months of the follow-up [31]. Among the 
230 patients who complained of sexual dysfunc-
tion, 102 indicated complete recovery, and 96 noted 
an improvement. Subjective data were confirmed 
by the results of laboratory and instrumental stu-
dies. The normalization of the size and consistency 
of the prostate gland were noted, as well as a de-
crease in the leukocyte counts in urine, ejaculate, 
and prostate secretions, and an improvement in 
urination. Similar results were obtained by other 
researchers who registered clinical improvement 
in 95% of patients treated with Prostatilen [32, 33]. 

The efficacy revealed in the experiment and con-
firmed under clinical conditions made the prostate 
peptides one of the key drugs for treatment of pa-
tients with abacterial and bacterial prostatitis, both 
as a monotherapy and in combination with other 
drugs.

The study conducted at the Department of Urolo-
gy of the First Pavlov Saint Petersburg State Medical 
University showed the high efficacy of the combined 
use of Prostatilen and a synthetic analog of the thy-
mus peptide (Thymogen) in patients with chronic 
bacterial prostatitis [41]. Sixty-three patients moni-
tored were distributed into three groups. Thymogen 
at a dose of 100 μg/day was prescribed to patients 
of group 1; Prostatilen in rectal suppositories of 
30  mg daily was prescribed to patients of group 2; 
and a combination of Thymogen and Prostatilen in 
the above doses was prescribed to patients of group 3. 
The course of treatment was 5 days. At the same 
time, all patients received etiotropic treatment in ac-
cordance with the results of the antibiogram of the 
prostate exprimate. The greatest efficacy was noted 
with the combination treatment of peptide bioregu-
lators of the prostate and thymus. The duration of 
the clinical effect preservation after the treatment 
in 75% of patients in group 2 exceeded 4  months. 
In 84% of patients in the group 3, it exceeded 
5 months. The study results enabled the conclusion 
that the best clinical results with the combined use 
of Prostatilen and Thymogen in comparison with 
monotherapy with each of them are associated with 
a deeper effect on prostatitis pathogenesis and indi-
cators of immunological homeostasis.

proStatilen in treatment 
oF patientS with reproductiVe 
Function diSorderS

Inflammation of the prostate gland has an ad-
verse effect on spermogram parameters and male 
fertility [42, 43]. The meta-analysis published by 
R.A. Condorelli et al [44] showed that in patients 
with chronic bacterial prostatitis, there is a tendency 
for a decrease in the concentration of spermatozoa, 
as well as a decrease in their viability, and gene-
ral and progressive motility. In chronic abacterial 
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prostatitis and chronic pelvic pain syndrome, there is 
a tendency for a decrease in ejaculate volume, and in 
the concentration and progressive motility of sper-
matozoa, and a change in the spermatozoa morphol-
ogy, as well as a decrease in the concentration of zinc 
in the ejaculate, and an increase in the amount of 
antisperm antibodies in it.

The effect of prostate peptides on the reproduc-
tive function of patients with chronic prostatitis was 
investigated in several clinical studies. The patho-
genetic justification and clinical efficacy of Pros-
tatilen were confirmed by the results of a study by 
S.A. Selkov et al [45], who monitored 32 patients with 
chronic prostatitis complicated by impaired erectile 
and reproductive functions. Patients in the control 
group received standard therapy, and patients in the 
main group received standard therapy with the ad-
dition of Prostatilen rectal suppositories two times a 
day for 10 days. After the treatment, the concentra-
tion of spermatozoa in patients receiving Prostatilen 
increased from 35.3 to 44.2 million/mL (+9%), and 
in the comparison group, it increased from 34.1 to 
35.3 million/mL (+4%). Also, with the use of Pros-
tatilen, a more pronounced positive dynamics of 
sperm motility indicators of categories A and B 
was noted. The number of morphologically nor-
mal forms increased in the Prostatilen group from 
53% to 73% (p < 0.05), while in the comparison 
group it remained practically the same. In addi-
tion to the positive changes in spermogram in-
dices in patients treated with Prostatilen, a more 
pronounced improvement in erectile function was 
revealed [45].

In order to increase the efficacy of treatment of 
patients with reproductive disorders, based on the 
previously registered drug Prostatilen (rectal sup-
positories, 30 mg, RU LS-000925 dated 05/31/2010), 
a special form of the drug, Prostatilen AC (rectal sup-
positories), was developed. In addition to regulatory 
peptides of the prostate gland, Prostatilen AC in-
cludes a composition of the substance of L-arginine 
(100 mg) and zinc (23 mg) in the form of a chelate 
compound of zinc arginyl glycinate (180 mg). The 
first results of experimental studies using Prosta-

tilen AC demonstrated very encouraging results [46]. 
Small laboratory animals with induced chronic pros-
tatitis received Prostatilen AC at a dose of 190 mg/kg 
of animal weight. The drug was administered 28 days 
after the initiation of inflammation for 30  days in 
molten form using an atraumatic probe. The study 
results revealed that Prostatilen AC had a  pro-
nounced organotropic anti-inflammatory effect, 
which manifested as a decrease in prostate weight, 
a decrease in protein level in urine, acid phosphatase 
activity, concentration of ceruloplasmin and C-reac-
tive protein in blood serum.

The positive results of experimental studies have 
been confirmed under inpatient conditions. In a mul-
ticenter clinical study, 98 men aged 25–45 years with 
a verified diagnosis of chronic abacterial prosta-
titis and the presence of associated reproductive 
dysfunctions were followed-up [47]. Prescribing 
Pros tatilen AC to patients resulted in a decrease in 
the level of antisperm antibodies in the ejaculate. 
By the end of the study, the proportion of patients 
with antisperm antibodies in the ejaculate decreased 
by 22.4%. The results of the study are of great practi-
cal importance, since an excessive level of antisperm 
antibodies in the ejaculate is a laboratory sign of au-
toimmune male infertility.

In another study, conducted at the Department 
of Urology, First Pavlov Saint Petersburg State Medi-
cal University, the influence of Prostatilen AC on 
the degree of sperm DNA fragmentation was ana-
lyzed [48]. This disorder is a special form of genetic 
damage to the DNA of the male gamete, which can 
lead to problems with fertility and embryonic de-
velopment. The higher the number of lesions, the 
lower the genetic material integrity and the prob-
ability of pregnancy [49]. The study included 25 pa-
tients with chronic abacterial prostatitis, who sought 
medical help due to miscarriage at early term in a 
spouse (sexual partner). Patients received Prosta-
tilen AC daily in the form of rectal suppositories, 
with 10  suppositories in a course, with a repeated 
course in 20 days. The degree of sperm DNA frag-
mentation averaged 18.99% ± 6.87% before treat-
ment and 9.76% ± 4.32% after treatment. Damage 
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to the integrity of the sperm DNA reduces their 
fertilizing ability and represents one of the main 
reasons leading to the arrest of the development 
and elimination of the embryo at the early stages 
of embryogenesis, both in the natural reproductive 
cycle and during the implementation of procedures 
of assisted reproductive technologies. The results of 
the study led to the conclusion that when treating 
patients with chronic abacterial prostatitis, Pros-
tatilen AC improves the fertile properties of the 
ejaculate, normalizes sperm DNA fragmentation, 
and can be recommended for preparation for medi-
cally assisted procreation procedures. The persistent 
positive effect of Prostatilen AC in this category of 
patients persisted for 2 months with a tendency to 
attenuation by the end of the month 3, which en-
abled to recommend repeated courses of treatment 
2 months after the end of therapy [50]. The results of 
the study by O.B. Zhukov et al [51] confirmed that 
Prostatilen AC can be considered the drug of choice 
in the treatment of male infertility during the pe-
riod of planned preparation of men for the use of 
assisted reproductive technologies. When the drug 
was administered, the concentration of sperma-
tozoa in 1 mL increased by 32.5%, the number of 
normal morphological forms increased by 20%, and 
the proportion of spermatozoa with fast translation 
movement increased by 18% [51]. Another study by 
O.B. Zhukov et al [52] showed that administration 
of Prostatilen AC for 20 days to patients with chron-
ic abacterial prostatitis and impaired reproductive 
function promotes an increase in the proportion of 
progressively mobile forms of spermatozoa by 62% 
compared with the initial level, and a decrease in 
the level of reactive oxygen species in the ejaculate 
and the proportion of spermatozoa with fragmented 
DNA. A decrease in the number of leukocytes in the 
ejaculate was also registered, which was associated 
by the authors with the anti-inflammatory effect of 
Prostatilen AC [52]. The clinical results obtained 
show that the use of Prostatilen in the treatment 
of patients with chronic prostatitis and pathosper-
mia is pathogenetically substantiated and clinically 
effective.

proStatilen in treatment 
oF benign proState hyperplaSia

The treatment of patients with benign prostatic 
hyperplasia (BPH) is an important field of clinical 
use of Prostatilen. The link between BPH and chron-
ic inflammation in the prostate gland (chronic pros-
tatitis) has been proven in numerous studies: BPH 
is detected 2.4 times more often in patients who 
have previously been diagnosed with chronic pros-
tatitis [53]. The mechanism of the effect of chronic 
inflammation on the development of BPH can be 
represented as follows: When inflammation occurs, 
infiltrates are formed in the prostate tissue, which 
consist mainly of T cells and macrophages. In these 
inflammatory infiltrates, cytokines (IL-2, IL-6, IL-8, 
IL-15 and gamma interferon) are produced, which 
enhance the proliferation of prostate cells, mostly 
fibroblasts. Prostate cells adjacent to the foci of in-
flammation die for unclear reasons, and their place 
is taken by stromal hyperplasia [54]. Proliferation of 
prostate epithelial cells is stimulated by a proinflam-
matory chemokine, MCP-1, the content of which in-
creases in the prostate tissue and secretions in cases 
of hyperplasia [55]. This effect of inflammation on 
the proliferation of prostate tissue is associated with 
age-related weakening of the immune system. Along 
with hormonal imbalance, it contributes to damage 
to the population of suppressor cells, which leads 
to gradual infiltration of the prostate with lympho-
cytes and triggering a cascade of events resulting 
in BPH.

The pathogenetic grounds for the use of Prosta-
tilen in patients with BPH is the anti-inflammatory, 
antiproliferative, and immunomodulatory effects 
of the drug. In addition, it has been suggested that 
prostatic peptides comprise substances that have an 
inhibitory effect on the chemokine MCP-1, which 
also inhibits the proliferation of prostate cells. 
The results of experimental studies of small labora-
tory animals with induced BPH were very indicative, 
as they revealed that Prostatilen at a dose of 1 mg/kg 
prevents an increase in the weight and volume 
of the prostate gland [56]. In this regard, the pre-
scription of bioregulatory therapy with Prostatilen 
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to BPH patients seems to be pathogenetically rea-
sonable. Clinical studies have shown the high effi-
cacy of Prostatilen in treatment of BPH, which was 
reported in numerous publications [36, 57–60]. 
Small single doses of the drug (5–10 mg per injec-
tion or up to 30 mg per rectal suppository) in short 
courses lasting 5–15 days at intervals of 3–6 months 
are the most appropriate for BPH patients [59]. This 
is evidenced by the results of a study conducted in 
the urology clinic of the First Pavlov Saint Peters-
burg State Medical University. The study included 
56 patients with BPH without signs of severe in-
fravesicular obstruction or indication for surgical 
treatment. Prostatilen rectal suppositories contain-
ing 30 mg of the drug and 90 mg of Dimexidum, at 
a dose of one suppository at night for 15 days, were 
prescribed to all patients. Treatment courses were re-
peated every 3 months during one year, with a total 
of four courses. After the course 1 of treatment, all 
patients noted a decrease in the severity of dysuria. 
The frequency of urination decreased from 9.4 ± 1.4 
to 5.3 ± 1.1 times a day (p < 0.05), the volume of re-
sidual urine in the bladder decreased by more than 
one and a half times, and the maximum urine flow 
rate increased from 7.9 ± 2.5 to 17.8 ± 1.7 mL/s 
(p < 0.001). Clinical improvement was confirmed by 
a significant decrease in the IPSS score (International 
Prostate Symptom Score). Clinical effects persisted 
after the treatment until the start of the next course 
of therapy. The intensity of regression of obstructive 
and irritative symptoms was more pronounced dur-
ing course 1 of treatment, which was apparently as-
sociated with the suppression of active inflammation 
in the prostate gland at the start of therapy. After 
1 year from the start of treatment, the patients under 
study had a significant increase in the maximum rate 
of urination and a decrease in the volume of resid-
ual urine compared with the initial values. During 
1 year of follow-up, none of the patients had acute 
urinary retention, hematuria, or increased residual 
urine volume, and there was no need for surgery. 
The treatment was tolerated well, and there were no 
treatment-related adverse events  [59]. The results 
of this and a number of other studies indicate that 

efficacy of Prostatilen in treatment of BPH patients 
is often not only not inferior, but also surpasses the 
results of a number of indicators of the main drugs 
for treatment of BPH, namely 5α-reductase inhibi-
tors and alpha-blockers [60]. In the course of treat-
ment, the severity of symptoms of the lower urinary 
tract decreases, the quality of life of patients increas-
es, and the evacuation function of the bladder im-
proves, as evidenced by an increase in the maximum 
urine flow rate and a decrease in the volume of re-
sidual urine.

Prostatilen is characterized by a direct myotropic 
effect on the detrusor, which has its own unique 
properties. The experiment has shown that with a 
decrease in the contractile activity of the bladder 
myocytes, Prostatilen has a stimulating effect, while 
in spontaneous activity (hyperactivity) of the detru-
sor, it promotes its inhibition [16, 34]. Such a mul-
tidirectional effect of the drug is associated with the 
fundamental biological property of regulatory pep-
tides, namely the ability to exert a normalizing effect 
depending on the nature of pathological changes in 
the organ. This effect is of great clinical importance, 
since in BPH patients in the compensation stage, the 
detrusor contractile activity often increases, which is 
clinically manifested by overactive bladder, and with 
a decrease in the detrusor compensatory potential, 
its hypoactivity is revealed [61, 62]. In this regard, 
the results of the use of Prostatilen in BPH patients 
are very significant, as, on the one hand, it helps to 
reduce the severity of irritative symptoms, and on 
the other hand, it helps to improve the urine outflow 
from the bladder. This effect of prostatic peptides, in 
addition to the direct myotropic effect, was possibly 
caused by the influence on blood flow in the bladder. 
It has been revealed that with infravesicular obstruc-
tion, signs of bladder ischemia are noted, regardless 
of the stage of its functional compensation [62–65]. 
The use of Prostatilen helps to improve blood flow 
in the bladder wall, which is accompanied by a de-
crease in the severity of clinical symptoms.

The ability to exert a regulatory effect on detru-
sor myocytes is used in the prevention and treatment 
of disorders of urinary bladder evacuation function 
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after surgical interventions, manifested by acute uri-
nary retention. Administration of Prostatilen pre-
vented reflex urinary retention in operated patients 
or contributed to the restoration of independent uri-
nation in them, which was probably due to increased 
contractile activity of the detrusor [34, 66].

proStatilen in treatment 
oF inFectiouS inFlammatory 
diSeaSeS oF the KidneyS and 
bladder

The therapeutic capabilities of Prostatilen were 
also studied in the treatment of infectious and in-
flammatory diseases of the kidneys and urinary blad-
der. The clinical application of the drug was preced-
ed by experimental confirmation of its efficacy. On a 
model of chronic pyelonephritis in small laboratory 
animals, the laboratory and morphological signs of 
chronic inflammation in the kidney disappeared or 
decreased sharply under the influence of Prostatilen 
at a dose of 0.1 mg per 100 g of body weight. The re-
sults of monotherapy with Prostatilen for experi-
mental chronic pyelonephritis were not inferior to 
those in the use of etiotropic therapy  [19]. Clinical 
studies demonstrated that inclusion of Prostatilen 
in the complex therapy of patients with chronic py-
elonephritis in the phase of latent inflammation at a 
dose of 5 mg intramuscularly daily for 5  days con-
tributed to a decrease in the inflammatory process 
activity in the kidney, including in patients in whom 
previous antibiotic therapy did not lead to positive 
results. When Prostatilen was prescribed to patients 
with chronic pyelonephritis, hemocoagulation in-
dicators normalized, blood fibrinolytic activity in-
creased, and its rheological properties improved, 
which contributed to the restoration of microcir-
culation in the kidney [19, 24]. The immunotropic 
effect of Prostatilen was expressed with an increase 
in the number of lymphocytes with the phenotype 
СD3+ and СD2+DR+; an increase in the RILM with 
ConA (reaction of inhibition of lymphocyte migra-
tion with concanavalin A), indicating an increase 
in the functional activity of T-lymphocytes; and an 
increase in the content and normalization of the ra-
tio of B-lymphocyte subpopulations. An important 

indicator of the immunomodulatory effect of Pros-
tatilen was the change in the CD4+/CD8+ ratio. The 
value of the indicator, which reduced in patients 
with primary pyelonephritis to 1.02 ± 0.11 after the 
course of treatment, reached 1.52 ± 0.21 (p < 0.05). 
In patients with secondary pyelonephritis, the CD4+/
CD8+ ratio increased from 1.06 ± 0.12 to 1.39 ± 0.18 
(p < 0.05) [24]. A significant increase in the values of 
the NBT test (induced test of nitroblue tetrazolium 
recovery) revealed Prostatilen’s ability to enhance the 
metabolic activity of phagocytes, which indicated its 
ability to increase the functional activity and reserve 
capabilities of oxygen-dependent enzyme systems 
of phagocytes [15]. Thus, the therapeutic effect of 
Prostatilen in patients with chronic pyelonephritis is 
mainly due to an improvement in renal blood flow 
and the presence of a significant immunotropic ef-
fect. These data were reason for recommending the 
inclusion of Prostatilen in the complex therapy of 
patients with chronic pyelonephritis in preparation 
for elective surgical interventions, including extra-
corporeal lithotripsy [19, 24].

The use of an experimental model of acute cysti-
tis in small laboratory animals showed a distinct an-
ti-inflammatory effect of Prostatilen [35]. The drug 
was administered at a dose of 0.1 mg per 100 g of 
animal body weight once a day for 10 days. Treat-
ment with Prostatilen in the experiment gave a re-
sult comparable in laboratory and morphological 
parameters with those in treatment with an antibac-
terial drug. Under clinical settings, the efficacy of 
Prostatilen was studied in the treatment of women 
with uncomplicated acute cystitis, who received it 
as one intravaginal suppository at night for 5 days. 
The results of Prostatilen therapy were not infe-
rior to the results of the use of antibacterial drugs. 
The possibility of abandoning antibiotics was previ-
ously demonstrated in a study of the use of herb-
al medicinal products [67] and seems to be very 
important, especially in relation to the tendency 
of increased antibacterial drug resistance among 
uropathogens. The therapeutic effect of Prosta-
tilen in the treatment of cystitis is based on the 
anti-inflammatory effect and the ability to improve 
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microcirculation in the bladder wall, which is sig-
nificantly affected in such patients [35, 68].

aSpectS oF production 
technology and doSage FormS 
oF proStatilen

The results of clinical studies confirm the high 
efficacy and pathogenetic justification of the use 
of Prostatilen in treatment of urological patients. 
From a treatment safety standpoint, it is very im-
portant that, despite their high biological activity, 
peptides of the prostate gland do not have any side 
effects on the structure and functions of the body 
organs and systems and do not have a mutagenic 
effect [69].

The efficacy and safety of the clinical use of Pros-
tatilen is directly related to the aspects of its pro-
duction. The production technology of Prostatilen 
includes the principle of sequential filtration of the 
initial biological fraction with a micron rating of 
13  kDa for the final filter. This enables the exclu-
sion of peptides with molecular weights above this 
value. The absence of high molecular weight com-
pounds in Prostatilen composition contributes to 
good treatment tolerability. This is associated with 
both a decrease in the risk of allergic reactions 
when using a peptide fraction with a low molecular 
weight, and with ensuring prion safety. Molecular 
weight of the normal form of prion protein is known 
to be 33–35 kDa, and that of the pathogenic form is 
27–30  kDa [70]. Despite the fact that the prostate 
tissue is classified as “tissues with no risk of prion 
contamination” (category IC), the risk of contami-
nation of raw materials cannot be completely ruled 
out; therefore filtration is an additional measure to 
ensure safety and prevent the development of prion 
diseases.

The low molecular weight of the peptide frac-
tions included in Prostatilen increases the bioavail-
ability of transrectal dosage forms of the drug, which 
increases its clinical efficacy. There are several ob-
stacles when using rectal suppositories for the drug 
absorption, namely the apical membrane, the cell 
body, and tight intercellular contacts. The ability to 
overcome these barriers is determined by the frac-

tionation factor; that is, the ratio of the substance 
concentration in two phases, charge, hydro- and 
lipophilicity of the molecule, the ability to form 
hydrogen bonds, and also molecular weight [71]. 
The  lower the fractionation factor and the higher 
the molecular weight, the worse is the substance 
absorption. The presence of charge and the ability 
to form hydrogen bonds also reduce the drug ab-
sorption [72]. The hydrophilicity of peptides affects 
negatively their penetrating ability and bioavailabi-
lity [73]. It has been demonstrated, particularly, that 
only small molecules (less than 0.075–0.100 kDa) can 
diffuse rapidly enough through mucosal cells [73], 
in contrast to peptides, even those small in size. This 
is due to the fact that absorption of substances in 
the rectal mucosa is possible only by transcellular or 
paracellular routes using passive transport through 
the cell itself or through the intercellular spaces. 
In an adult, active transport and pinocytic absorp-
tion, as well as peptidase activity in this part of the 
gastrointestinal tract, are minimal or absent [74]. 
The hydrophilic nature of peptides and the size of 
their molecules prevent them from penetration into 
enterocytes without the use of excipients. Therefore, 
in order to improve bioavailability, so-called en-
hancers are used which enhance the permeability of 
cells of the rectal mucosa, which improves the rate of 
fluidity of cell membranes, increases the size of the 
intercellular space, reduces the viscosity of the mu-
cus layer adjacent to the rectal mucosa, and increas-
es water penetration [72]. Dimexidum functions as 
an enhancer in the Prostatilen rectal suppositories, 
which enhances penetration by increasing the per-
meability of cell membranes [75].

Thus, the production technology of the drug 
Prostatilen provides it with important advantages 
in terms of bioavailability. These advantages are 
due to two important factors. Firstly, the presence 
of Dimexidum in the composition of Prostatilen 
30 mg and 50 mg suppositories, which functions as 
an enhancer to intensify the penetration of pros-
tatic peptides through the intestinal wall. In addi-
tion, Dimexidum itself has an anti-inflammatory ef-
fect. Secondly, the increase in clinical efficiency of 
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Prostatilen is contributed by the fact that it consists 
of a low molecular weight protein-peptide fraction 
of biologically active regulatory proteins, rather 
than large physiologically inactive proteins of con-
nective tissue and cell membranes. The composi-
tion of rectal suppositories Prostatilen AC, in ad-
dition to prostatic peptides, comprises substances 
(zinc and arginine) that influence male reproductive 
function.

concluSion
The results of numerous experimental and clini-

cal studies confirm the pathogenetic justification 
of the use of Prostatilen in treatment of urological 
patients. The drug production technology provides 
a peptide low molecular weight active substance, 
which ensures high bioavailability, efficacy, and 
safety of its use.
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