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Abstract

In the article was discussed the results of preclinical study of lipid-lowering potential of the drug
“Altsinara”, tablets for oral use production of private joint stock company SPC “Borschagovsky CPP”.

It was shown that the drug “Altsinara” at the conditions of therapeutic and prophylactic application in
rats with tvin hyperlipidemia had an overall positive impact on the course of the experimental pathology.
Thus “Altsinara” exhibits a statistically significant hypolipidaemic activity, probably reducing the lipid
metabolism such as total cholesterol, cholesterol of LDL, triglycerides and B-lipoproteins in the blood of
animals. Lipid-lowering properties of the drug “Altsinara” have antiatherogenic character because relate
primarily the atherogenic lipid fractions, such as LDL and -lipoproteins, resulting in a significant
decrease of atherogenic index in rats on the background of the development of hyperlipidemia. By
comparison, the results of the study of lipid-lowering properties of the drug “Altsinara” was set the
conditionally effective dose — is 100 mg/kg. Thus, the results of the study indicate that “Altsinara” is a
perspective remedy of lipid-lowering and anti-atherogenic action.
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1. Introduction

Cardiovascular diseases are continuously obtain leading position in the structure of causes of
death of Ukraine citizens (65.2 %). In the majority of cases the pathogenesis base is
atherosclerosis and atherothrombosis of the vessels, being the cause in 67.5% of coronary
artery disease, and in 21.8 % of cases — cerebrovascular diseases [,

Atherosclerosis is the main cause of the majority of cardiovascular diseases, the prevention
and treatment is an actual topic in science nowadays.

To expand the internal market of hypolipidaemic medicine the scientists of private joint stock
company SPC “Borschagovsky CPP” developed the medicine “Altsinara” — a novel Ukrainian
combined medicine of plant origin in tablet form, containing extract of artichoke and garlic
powder.

Pharmacodynamic potential of “Altsinara” is based on its active ingredients content and allows
to expect following pharmacological action such as hepatoprotector, cholagogic,
hypolipidaemic, nephroprotective, diuretic and others 211,

The aim of this study is experimental investigation of hypolipidaemic activity of “Altsinara” in
tablets for oral use produced by private joint stock company SPC “Borschagovsky CPP”.

2. Materials and Methods
The hypolipidaemic activity was investigated using the model of TVIN-induced
hyperlipidaemia of rats according to methodic recommendations of DEZ MOZ of Ukraine 1],
and official recommendations of Russian Federation [ in modification [% 13,
Hyperlipidaemia was modeled on the 10th day from the study start by single intraperitoneal
injection of detergent TVIN-80 in dose 250 mg/100 g >3], The rats were kept without food
for 18 hours before and were decapitated 12 hours after the injection of detergent 1'?]. Than the
biomaterial for biochemical investigations was taken.
All rats included into experiment were divided in 5 study groups in the following order: group
1- intact control (n=10); group 2 — control pathology (n=10); group 3 — rats with
hyperlipidaemia that received “Altsinara” in dose 50 mg/kg by active ingredients sum (n=10);
group 4 — rats with hyperlipidaemia that received “Altsinara” in dose 100 mg/kg by active
ingredients sum (n=10); group 5 — rats with hyperlipidaemia that received “Altsinara” in dose
500 mg/kg by active ingredients sum (n=10). By the start of the study all rats received the
medicine during the 9 days before hyperlipidaemic modeling, in the same time with modeling
and 2 hours after.
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During the study on the 10th day in the rats blood serum were
tested: content of total cholesterol and triglycerides using
biochemical kit “DDC” produced by “DIACON-DC” (Russian
Federation), LDL, HDL, B-lipoproteins using biochemical kits
“Bio-LA-Test” produced by “PLIVA-Lachema Diagnostika”
(Czech Republic) 16171,

Then the atherogenic index was calculated using common
formula:

IA =(TC — HDL) / HDL, where

IA — atherogenic index,

TC — total cholesterol in blood,

HDL — high density lipoproteins in blood.

Statistics of the results was calculated by methods of variative
statistics using t-Student coefficient and non-parametric
methods of analysis (Mann-Whitney U Test) in computer
programs STATISTICA 7.0, StatPlus 2009 and MS Exel 2007
[18,19,20) and was presented in form of comparative tables with
results of different groups.

3. Results and discussion

The results of investigation of hyperlipidaemic activity of
medicine “Altsinara” are presented in the table.

The results show that in the group of control pathology the

action of detergent TVIN-80 caused the significant
hyperlipidaemia, proved in the first line by increase of total
cholesterol in blood to 2.85 mmol/l, that is in 1.6 times higher
compared with intact rats. The application of “Altsinara” in all
groups caused the reduction of total cholesterol with different
significance of this action. By the use of “Altsinara” in dose 50
mg/kg the total cholesterol in blood decreased in 1.2 times
compared with group of control pathology, but this was not
significant.

The drug in dose 100 mg/kg caused the 1.3 fold decrease of
the total cholesterol level to 2.22 mmol/l compared with non-
treated rats.

By the use of “Altsinara” in dose 500 mg/kg, the total
cholesterol level reaches its lowest level of 2.16 mmol/l. This
is significantly lower than in control pathology group (group
2), but still higher than in the intact group (group 1).
Noticeable, that “Altsinara” in doses 100 and 500 mg/kg
showed statistically comparable level of pharmacological
activity. The dose 50 mg/kg had significantly weaker activity
than 500 mg/kg, and non-significantly weaker activity than
100 mg/kg. We can assume that “Altsinara” has probable
hypolipidaemic activity, and that is most prominent by the use
of 100 and 500 mg/kg doses.

Table: Activity of “Altsinara” on the lipid methabolism indicators in the rats blood by TVIN-80 initiated hyperlipidaemia (n=50)

Total cholesterol, HDL, Triglicerides, B-lipoproteins, Atherogenic
Study group mmol/l mmol/l LDL, mmol/] mmol/l g/l index
Intact control 1.82=0.09 1.1220.05 0.68=0.02 0.51£0.01 0.57+0.02 0.63+0.06
Control 2.85+0.20* 1.28+0.07 1.0220.06* 1.17%0.03% 0.92:£0.02% 1.2240.08*
pathology
‘g‘(l)t:l’;]r(ag ’ 2.47+0.12% 1.23£0.04 | 0.87£0.02%/+* 0.97£0.03%/%* 0.73£0.02%/%% | 1.00£0.05%/+*
“Altsinara”,
2.0040.07%/%* 1.19+0.03 | 0.82+0.02%/** 0.774£0.02%/%%/* 0.71£0.03%/%* | 0.87£0.02%/*%/*
100 mg/kg
“Altsinara”, . o . o
2.1620.08%/+*/ 1.17£0.02 | 0.78+0.03%/*%/ 0.72+£0.02%/+*/ 0.67£0.03%/%* | 0.85£0.03%/*%/
500 mg/kg
Notes:

1) * — p< 0.05 compared with intact rats;
2) **— p< 0.05 compared with group of control pathology;

3) * — p< 0.05 compared with rats that received “Altsinara” in the dose 50 mg/kg.

Despite the development of hyperlipidaemia in rats, the
dynamics of HDL was not significant as in group of control
pathology, but also in groups where study medicine was used
in different doses. In the group of control pathology the HDL
level increased non-significantly to 1.28 mmol/l or 1.1 times
higher than intact group (1.12 mmol/l). The reverse dynamics
of this indicator was observed in groups that received
“Altsinara” in all study doses, but it was non-significant
compared with control pathology and with intact group. The
application of investigated medicine in dose 50 mg/kg
decreased the HDL level to 1.23 mmol/l, by the use of the dose
100 mg/kg this indicator reached 1.19 mmol/l and by the dose
500 mg/kg decreased to the lowest level 1.17 mmol/l, most
closely to intact rats level.

By the development of hyperlipidaemia in the control
pathology group the disbalance in lipids profile was observed,
represented by increase of HDL level. In the intact group the
HDL level was 0.68 mmol/l and in group of control pathology
it increases in 1.5 times, making 1.02 mmol/l. Under the action
of “Altsinara” in different dosages the HDL level decreased
significantly compared with control group, but did not reach
the level of the intact group. The most prominent action was
shown by the use of 500 mg/kg dose. The HDL level in this
group was 0.78 mmol/l that is 1.3 times lower than in the non-

treated group and significantly lower than in group that
received 50 mg/kg of the drug. The application of the drug in
doses 100 and 500 mg/kg was influencing HDL level in the
same manner, despite the 5-fold difference in active
ingredience concentration. Based on the analysis of the results,
we can conclude that investigated medicine has not only
hypolipidaemic activity, but also an antiatherogenic activity
due to property to decrease HDL. This enables us to assume
it’s potential use not only by hyper-, but also by
dislipidaemias.

The data in the table show that in the control pathology group
apart from the increase of total cholesterol and LDL, we
observe the significant triglicerideamia. It is in 2.3 times
higher than in the intact group and reached 1.17 mmol/l
(against 0.51 mmol/l in intact group).

By the use of “Altsinara” in different doses we observe the
decrease of trigliceride levels. The most prominent
hypolipidaemic activity is observed by the use of doses 100
and 500 mg/kg without significant differences in results
between these groups. In the group that received 100 mg/kg
the triglicerides level decreases in 1.5 times (to 0.77 mmol/l)
and by the use of 500 mg/kg decreased in 1.6 times (0.72
mmol/l). This type of activity of “Altsinara” in the dose 100
and 500 mg/kg is significantly stronger than in the dose 50
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mg/kg. The results show the positive activity of investigated
medicine by experimental hyperlipidaemia not only on
cholesterol fractions, but also on the triglicerides. In general
this characterizes the investigated medicine as drug of wide
spectrum of hypolipidaemic activity with potential for
normalization of lipid indicators by the development of
dislipidaemia.

Compared with intact group, in the group of control pathology
there was observed the increase of B-lipoproteins in 1.6 times
to 0.92 g/I from 0.57 g/l in intact rats. The use of various doses
of medicine were associated with significant decrease of
B-lipoproteins levels compared with group of non-treated
pathology. The investigated medicine “Altsinara” in all doses
showed the same level of activity of decreasing of
B-lipoproteins level in 1.3-1.4 times, without significant
difference between treated groups.

The atherogenity index is the most valuable indicator that
objectively characterizes development of pathophysiological
processes by atherosclerosis and dyslipidaemias. The
presented in the table results show that in rats with control
pathology a significant increase of this indicator is observed,
almost in 2 times (from 0.63 to 1.22). This proofs that initiated
by experimental modeling hyperlipidaemia was developed
mostly due to atherogenic lipoproteins fractions (LDL and
HLDL). In the same time, the level of HDL stayed unchanged.
By the application of medicine “Altsinara” for prevention and
treatment, the dyslipidaemic profile of animals was normalized
statistically significantly compared with non-treated animals.
By the use of the medicine in the dose 50 mg/kg the Al
decreased to 1.00; in the dose 100 mg/kg — to 0.87; and in the
dose 500 mg/kg — to 0.85, and reached the level of intact rats
(table). Noticeable that in the doses 100 and 500 mg/kg the
drug “Altsinara” showed identical level of antiatherogenic
activity without statistic differences between groups, but
significantly stronger than in the group that received it in the
dose 50 mg/kg.

Using the constants of biological activity, we calculated the
average daily dose of “Altsinara” for human. It makes 23.8
mg/kg by the sum of active ingredients or 1666.7 mg/day
assuming that the average body weight of the patient is 70 kg.
This dose responses to 7 tablets of “Altsinara”. So by the use
of “Altsinara” as medicine with hypolipidaemic activity, the
general recommendation for dose and frequency of use would
be: 2 tablets 3-4 times a day. We can assume that investigated
drug “Altsinara” is a potential medicine with hypolipidaemic
and antiatherogenic activity.

4. Conclusions

1. The use of medicine “Altsinara” for prevention and
treatment of TVIN-initiated hyperlipidaemia in rats had
general positive treatment impact on the disease. The
“Altsinara” showed statistically significant
hyperlipidaemic activity by decreasing the lipid
metabolism indicators such as total cholesterol, LDL,
triglicerides and B-lipoproteins.

2. Hypolipidaemic activity  of  “Altsinara”  has
antiatherogenic origin because it was realized in
atherogenic lipid fractions such as LDL, triglycerides and
B-lipoproteins, that resulted in decrease of atherogenic
index in rats by the development of hyperlipidaemia.

3. The comparative investigation of the hypolipidaemic
activity of “Altsinara” in dosages 50, 100 and 150 mg/kg
showed that for further experimental studies is rational to
use dose 100 mg/kg, named conditionally effective.

— N

10.

11.

12.

13.

~ 79~

The study results enable to recommend the clinical use of
“Altsinara” in the average daily dose 23.8 mg/kg or
1666.7 mg/day by the sum of active ingredients, that
responses 7 tablets. In the case of clinical use of
“Altsinara” as medicine with hypolipidaemic activity, the
general recommendation for dose and frequency of use
would be 2 tablets 3-4 times a day.

“Altsinara” is a potential drug with hypolipidaemic and
antiatherogenic activity, its use can be rational by
treatment and prevention of atherosclerosis. This proves
the necessity of its further clinical investigation as a
hypolipidaemic drug in patients with respective diseases.
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