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Abstract 
Experimental evaluation of efficiency of a new prostatotropic medication tertapeptide lysil-glu- 
tamyl-aspartyl-proline (Lys-Glu-Asp-Pro) in treatment of benign prostatic hyperplasia was per-
formed in Wistar rats. The efficiency of the medication was compared with that one of injections of 
the Serenoa repens extract. The investigation showed the statistically significant decrease in the 
square of the epithelium of acini. The same effect of similar severity was obtained when the Sere-
noa repens extract was applied. Tertapeptide Lys-Glu-Asp-Pro, in difference from Serenoa repens 
extract, also resulted in weight loss and volume decrease of the prostate gland. 
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1. Introduction 
Benign prostatic hyperplasia (BPH)―is one of the most widespread urologic diseases in older men [1] [2]. This 
dishormonal disease with signs of inflammatory reaction is difficult to take conservative treatment and signifi-
cantly reduces the life quality of the patients [3]. The arsenal of pharmacotherapy for BPH accounts more than 10 
groups of drugs. The drugs of choice are alpha 1-blockers and inhibitors of 5 alpha-reductase [4]. However, 

http://www.scirp.org/journal/mri
http://dx.doi.org/10.4236/mri.2014.33013
http://dx.doi.org/10.4236/mri.2014.33013
http://www.scirp.org/
mailto:repropharm@yandex.ru
http://creativecommons.org/licenses/by/4.0/


T. G. Borovskaya et al. 
 

 
109 

these groups of drugs have a number of side effects. The most popular prostatotropic drugs include the medica-
tions based on extract of Serenoa repens [5]. Despite the wide range of pharmacotherapy preparations, incidence 
of BPH is not reduced over time. This fact demands the search for new drugs for treatment of this disease. At 
present, a new medication Prostamaks is obtained by the method of peptide synthesis. This medication belongs 
to bioregulatory peptides. It is a tetrapeptide, with a positive tissue-specific effect on prostate. The results of ex-
perimental and clinical studies of bioregulatory peptides show that they are involved directly in the processes of 
tissue-specific regulation of gene expression and biosynthesis as well as in the processes neurohumoral regula-
tion of prostate tissue. The present article presents the results of experimental study of efficiency of Tertapeptide 
Lys-Glu-Asp-Pro using the model BPH caused by long-term administration of sulpiride to animals of reproduc-
tive age [6]. 

2. Material and Methods 
The experiments were preformed in 40 white male Wistar rats (age is 10 months, weight is 450 - 660 g), which 
include control group (10) and intaxct group (10). The rats were obtained from the breeding rat nursery at Bio-
medical modeling Department of The Goldberg Research Institute of Pharmacology (Tomsk). The rats were 
oused in accordance with the rules adopted by the European Convention for the Protection of Pet Animals 
(Strasbourg, 1987), which are used for experimental and other scientific purposes. 

BPH was induced by hyperprolactinemia. For this purpose the male rats were daily injected subcutaneously 
with sulpiride (Eglonylum; The Sanofi-Synthelabo Group, France) during 60 days [6] [7]. As a comparison drug 
was used extract of Serenoa repens―Prostamol Uno (Berlin-Chemie/Menarini Pharma GmbH, Germany). All 
the test animals were divided into the following groups: group I―intact rats; control group II―got sulpiride 
daily intraperitoneal in dose of 40 mg/kg + solvent daily intraperitoneally with 0.5 ml/100g during 60 dais; 
group III―got sulpiride (daily, intraperitoneally in dose of 40 mg/kg) + Tertapeptide Lys-Glu-Asp-Pro (daily, 
with intramuscular dose of 20 mg/kg for 60 days); group IV―got sulpiride (daily, intraperitoneally in dose of 40 
mg/kg) + extract of Serenoa repens (daily in oral dose of 50 mg/kg and for 60 days). 

At the end of the course the body weight was measured and the rats were euthanized in a CO2 chamber. Then, 
taking into account that sulpiride causes development of BPH in the side lobe of rats and does not affect the 
morphology of the anterior and posterior lobes [8], the lateral part of the prostate gland was dissected. Its weight 
and volume were measured and weighting coefficients were calculated.  

The experimentally obtained biological material was used for histological study then. The lateral part of pros-
tate was fixed in 10% formalin, embedded in paraffin, and sectioned with a thickness of 5 microns. Deparaffi-
nized sections were stained with hematoxylin and eosin.  

The area of epithelial parts and lumen of adenomere were measured on a standard square of histological sec-
tion by computer graphic analysis (micrographs of 10 consecutive fields of view, performed with videocamera 
“AxioCam Erc5s” set up in microscope “AxioLab A1” (lens ×10, ocular ×10) and software developed by “Axi-
oVision LE” (Carl Zeisis AG, Germany). 

The results were processed using the method of variation statistics and U nonparametric Mann-Whitney crite-
rion. 

3. Results and Discussion 
The carried out experimental study showed (Figure 1) that administration of sulpiride for 2 months resulted in 
significant increase (more than 2 times) of the mass of lateral part of prostate, as compared to the intact rats 
group I. The weight coefficient was significantly increased by almost 2.5 times. The volume of the lateral part of 
prostate was also significantly increased by 2 times. Similar changes were obtained in experiments performed by 
V. G. Bespalov et al. (2003) [9]. 

In rats of the group III (sulpiride + Tertapeptide Lys-Glu-Asp-Pro) the same parameters were significantly de-
creased as to control group II (sulpiride): mass of the lateral part of prostate―by 24%, weight coefficient―by 
25%, volume―by 40%. 

In rats of the group IV (sulpiride + extract of Serenoa repens) the parameters (mass of the lateral part of pros-
tate, weight coefficient, volume) were not different from those in rats of the control group I (Figure 1). 

The obtained experimental results on extract of Serenoa repens agreed with the data of experimental and clin-
ical observations. For example V.G. Bespalov et al. (2003) showed that Prostamol Uno does not lead to statisti-  
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(a)                                                (b) 

 
(c) 

Figure 1. Influence of Tertapeptide Lys-Glu-Asp-Pro on mass (a) weight coefficient (b), and volume (c) of 
prostate. *PIV-II ≤ 0.05; #PIV-I ≤ 0.05.                                                                      

 
cally significant reduction in prostate volume [9].  

Microscopic study of the lateral lobes of prostate in intact rats did not show any pathological changes. The 
termination parts of the lateral lobe of prostate were the acini lined by a single layer of columnar epithelium and 
filled with different amounts of homogeneous secret. Between acini there were unformed loose layers of con-
nective tissue, blood vessels and cellular elements. In prostate stroma there were found leukocytes, fibroblasts, 
macrophages, and mast and isolated smooth muscle cells. All rats treated with sulpiride showed the signs of no-
dular benign prostatic hyperplasia. As a rule, the administration of sulpiride caused development of adenomat-
ous hyperplasia in all of the rats. It shows acinar structures surrounded by connective tissue layers. In acini the 
papillary epithelial proliferation were observed. Similar morphological changes were found by the other authors 
in rats under administration of sulpiride [10]. 

Measurements of the glandular epithelium area showed that it was 1.6 times higher than that one in intact rats 
(Figure 2). The area of epithelial acini was decreased. The area of prostate stroma was significantly increased. 
Furthermore, in almost all rats sulpiride caused the development of inflammatory cell infiltration of the intersti-
tium (usually by macrophages and lymphocytes) as well as the appearance of terminate parts with enlarged gap 
filled with large amount of neutrophils and desquamated epithelium, that agrees with the data obtained by T. G. 
Borovskaya et al. (2003) [10]. Taking into account that sulpiride causes hyperprolactinemia, the identified 
changes are obviously the result of hormone-induced inflammatory response. 

The relative area of prostate acini epithelium was decreased by 22.4% in rats of the group III (sulpiride + Ter-
tapeptide Lys-Glu-Asp-Pro) as compared to that in rats of the control group II (sulpiride), Figure 2(a). It should 
be noted that the other researchers suggests that the main morphological substrate proving the effectiveness of 
therapy of BPH is epithelial atrophy [11]. The space between acini in the experimental group III tended to be 
higher, and the area of connective tissue streaks stayed almost unchanged as compared to the control group II, 
Figure 2(b), Figure 2(c).  
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(a)                                                (b) 

 
(c) 

Figure 2. Influence of Tertapeptide Lys-Glu-Asp-Pro on morphological parameters of the lateral lobes of the 
prostate: (a) Area of acini epithelium; (b) Area of the gap between acini; (c) Stromal area; relation to the stan-
dard cut area in %. *PIV-II ≤ 0.05; #PIV-I ≤ 0.05.                                                                

 
The intensity of inflammatory cell infiltration in the interlayers of prostate connective tissue was decreased. It 

was transformed from diffused to localized nature that indicates the anti-inflammatory effect of the investigated 
drug.  

Administration of compared drug led to decrease area of area of epithelial acini as compared to the control 
group II. This agrees with the literature [8] [10]. Antiproliferative effect of extract of Serenoa repens in this cat-
egory was comparable to that of Tertapeptide Lys-Glu-Asp-Pro. 

4. Conclusion 
The obtained data proved the fact that Tertapeptide Lys-Glu-Asp-Pro prevented the increase in mass, volume  
and weight coefficient of lateral lobes of the rat prostate, induced by administration of sulpiride. The performed 
experiments did not show this effect of Serenoa repens. Tertapeptide Lys-Glu-Asp-Pro also led to decrease in the 
area of epithelial acini. Its antiproliferative effects were similar to those of Serenoa repens. Thus, the drug Ter-
tapeptide Lys-Glu-Asp-Pro was proved to be effective medication for therapy of BPH in experimental rats. 
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