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Experiments on rats with myocardial ischemia modeled by occlusion of the left coronary ar-
tery aggravated by alimentary dislipoproteinemia showed that therapy with taurepar (50 mg/
kg), a taurine derivative, decreased blood corticosterone concentration and increased the level 
of endogenous testosterone, which attests to normalization of the compensatory-adaptive and 
gonadotropic functions of the organism.
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Androgen defi ciency and atherogenic dislipoprotei-
nemia (DLP) aggravate the course and prognosis of 
CHD [5,9,13]. Low free serum testosterone is an in-
dependent risk factor of atherosclerosis [10,11]. Apart 
from increased level of triglycerides (TG) and low-
density lipoproteins (LDL), patients with atheroscle-
rosis of coronary arteries are characterized by a dimi-
nished level of free testosterone [8,13]. Some studies 
demonstrated a benefi cial effect of testosterone on the 
therapy of cardiovascular diseases related to improve-
ment of circulation and metabolism in myocardium 
[15]. It is hypothesized that testosterone improves 
cardiomyocyte trophicity during myocardial hyper-
trophy acting via a specifi c androgen receptors [14]. 
However, in some cases the therapy with androgen 
hormones is associated with various side effects such 
as water and salt retention, enhanced sexual arousal, 
or anabolic effects [4]. Therefore, the search for the 
cardiotropic agents capable to eliminating androgen 
defi ciency due to up-regulation of endogenous testos-
terone is extremely important.

Wide spectrum of pharmacological activities of 
taurine derivative taurepar synthesized at Department 

of Neuropharmacology, Institute of Experimental Me-
dicine (North-Western Division of Russian Academy 
of Medical Sciences) is a basis to consider the drug as 
an effi cient tool for correction of metabolic imbalance 
accompanying myocardial infarction [2]. The anti-
ischemic action of taurepar results from moderation 
of lipid peroxidation and restoring activity of enzymes 
responsible for energy metabolism and antioxidant 
protection [7].

Our aim was to examine the possibility to us-
ing taurepar for correction of testosterone defi ciency 
developing in myocardial ischemia complicated by 
dislipoproteinemia (DLP).

MATERIALS AND METHODS

Experiments were carried out on random-bred male 
albino rats (n=100) weighing 230-250 g. The animals 
were randomized into 5 groups. Group 1 included in-
tact controls and groups 2-5 consisted of rats with 
DLP produced by feeding a high fat diet including 
7.5% food cholesterol, 45% fat mixture (porcine fat 
and sunfl ower oil, 2:1 ratio), 500,000 U vitamin D 
(ergocalciferol) in addition to standard ration for 21 
days [12]. On day 22, the left coronary artery in rats of 
groups 3, 4, and 5 was ligated immediately below the 
auricula under ether narcosis according to the method 
of Selye for modeling myocardial ischemia. Starting 
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from the postocclusion day 1, group 4 rats were daily 
treated with taurepar (50 mg/kg per os for 7 days) and 
group 5 rats were treated with a reference drug taurine 
(500 mg/kg).

Serum levels of testosterone and corticosterone 
were determined by ELISA using kits for human hor-
mone assay in vitro (Khema-Medika) according to 
manufacturer’s protocol. These tests were preceded 
by titration of all kits, the choice of optimal dilution 
of the rat blood sera, testing for doubling, and internal 
standard test. The assays were counted automatically 
with an Uniplan multichannel spot-color spectropho-
tometer at λ=450 nm. Total cholesterol (CH), TG, CH 
of antiatherogenic high density lipoproteins (HDL) 
were assayed in blood serum by the routine methods 
with the corresponding kits. The atherogenic index 
was calculated according to [3].

The data were analyzed statistically with SPSS 
11.5 software [1]. The mean values were compared 
using of one-way ANOVA test at p<0.05.

RESULTS

In group 2 rats maintained on a high fat diet, total 
testosterone decreased by 44.2%, while corticosterone 
increased by 64% in comparison with the intact rats 
(p<0.05) indicating inhibition of gonadotropic function 
and activation of the pituitary-adrenal axis (Table 1). 
Changes in lipid profi le of the blood in DIP-simulated 
rats reliably refl ect the state of experimental athero-
genic DLP. The levels of total CH and TG increased 
by 2.5 and 2.6 times, respectively. Simultaneously, 
HDL CH decreased by 1.6 times, while atherogenic 
index increased 7-fold. 

In group 3 rats (untreated controls) examined in 
7 days after occlusion of the left coronary artery, se-
rum concentration of total testosterone decreased by 
53.5%, while serum corticosterone increased by 82.7% 
compared to intact animals (p<0.05). Lipid blood indi-
ces attested to pronounced damaging effect produced 
by occlusion of the left coronary artery. While the 
levels of CH and TG were high, the content of CH in 
the antiatherogenic HDL decreased 2.8-fold, the athe-
rogenic index increased by 9.6 times in comparison 
with the corresponding indices of intact rats.

In the group 4 rats (myocardial ischemia treated 
with taurepar) examined on postocclusion day 7, the 
ischemia-provoked metabolic shifts in hormonal and 
lipid profi les were expressed to a lesser degree. The 
corticosterone level decreased to values observed in 
intact rats attesting to normalization of the compensa-
tory-adaptive mechanisms, while testosterone level in-
creased by 80% in comparison to the untreated group 
3 rats. At the same time, the serum levels of CH and 
TG decreased by 1.7 and 1.4 times, respectively, in 
comparison with the control rats. It should be stressed 
that the content of HDL CH did not differ from va-
lues characteristic of intact rats. The potency of tau-
repar to increase the concentration of HDL CH results 
in an extra contribution to its anti-ischemic action. 
The atherogenic index dropped 3.9-fold compared to 
the control. Thus, changes in the blood lipid profi le 
observed during treatment in rats with occlusion of 
the left coronary artery aggravated by DLP reaffi rms 
hypolipidemic property of taurepar previously estab-
lished on the models of induced DLP [6]. 

Different results were obtained in the group 5 rats 
treated with the reference drug taurine. In this group, 

TABLE 1. Effects of Taurepar and Taurine on Hormonal and Lipid Profiles in Rats during Myocardial Ischemia Aggravated 

by DLP (M±SEM)

Index

Intact rats

Rats maintained on a high fat diet

without occlu-
sion

postocclusion 
day 7 (control)

postocclusion 
day 7+taurepar

postocclusion 
day 7+taurine

group 1 group 2 group 3 group 4 group 5

Testosterone, nmol/liter 4.3±0.2 2.40±0.27* 2.00±0.23* 3.60±0.25*+xо 3.00±0.25*+x

Corticosterone, nmol/liter 17.4±1.7 28.6±2.5* 31.8±3.5* 18.7±1.8+хо 30.0±2.2*

Total CH, mmol/liter 1.28±0.05 3.21±0.17* 3.42±0.11* 2.01±0.10*+ 2.84±0.34*

TG, mmol/liter 0.56±0.03 1.46±0.09* 1.42±0.06* 0.99±0.05 1.10±0.06

CH in HDL, mmol/liter 0.60±0.03 0.36±0.04* 0.21±0.02*+ 0.54±0.02+хо 0.46±0.02*+x

Atherogenic index 1.1 7.8 10.6 2.7 5.15

Note. p<0.05 compared to *intact rats, +group 2 rats, xgroup 3 rats, and ogroup 5 rats.
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the serum concentration of corticosterone remained at 
the same high level as in the untreated rats. On treat-
ment day 7, the testosterone level increased by 50% 
in comparison with control rats although it remained 
lower by 30% than that in rats treated with taurepar 
(p<0.05).

By the effi cacy of hypolipidemic action, taurine 
was also somewhat weaker than taurepar. It decreased 
CH and TG 1.2- and 1.3-fold, respectively. In addition, 
taurine elevated HDL CH by 2.2 times (although it did 
not reach the initial level) and only 2-fold decreased 
the athe rogenic index.

Thus, this study showed that in addition to elimi-
nation of metabolic disbalance and elevation of HDL 
CH, the anti-ischemic effect of taurepar includes nor-
malization of gonadotropic function and compensato-
ry-adaptive mechanisms. It can be reasonably hypo-
thesized that due to its cardiotropic and hypolipidemic 
effects accompanied by involvement in elimination of 
endogenous testosterone defi ciency, taurepar will be 
useful in the complex therapy of CHD aggravated by 
DLP and hypogonadism.
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