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ABSTRACT
The work evaluates the effect of resveratrol (2.5 mg/kg) (I), hawthorn extract (3 mg/kg) (II),
dihydroquercetinum (2 mg/kg) (III) and rosuvastatinum (2 mg/kg) (IV) on the area of necrotizing left ventricle
myocardium and the level of blood serum troponin in case of acute coronary occlusion (60 min) with
consecutive reperfusion (90 min) in anesthetized rabbits. It was evidenced that distant and pharmacological
preconditioning, resveratrol, hawthorn extract and rosuvastatinum reduce the area of necrosis by 3, 2.5, 2.5, 2
and 2 times correspondingly. There was discovered that ATP-sensitive potassium channels participate in
realization of cytoprotective effect of distant preconditioning, I, II, III and IV which was evidenced by
elimination of cardioprotective effects after administration of glibenclamid (4 mg/kg).
Keywords: preconditionong, ischemia/reperfusion, resveratrol, hawthorn extract, dihydroquercetinum,
rosuvastatinum.
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INTRODUCTION
There are plenty of works dedicated to examination of cardioprotective effect of phytopreparations
based on resveratrol, hawthorn extract, dihydroquercetinum [1, 2, 3]. As a rule the mode of action is
considered from the point of view of their antioxidant activity [4, 5]. On the other hand inhibitors of HMG-CoA
reductase and rosuvastatinum above all are becoming more frequently used as a baseline therapy for
secondary coronary heart disease prevention and the emphasis is being moved towards pleiotropic effects of
statins not related to cholesterin [6].
This work was aimed at verification of a hypothesis on participation of the mechanisms forming the
basis of ischemic preconditioning in realization of cardioprotective effects of resveratrol, hawthorn extract,
dihydroquercetinum and rosuvastatinum.
METHODOLOGY
Study of the survival rate of ischemic myocardium was performed with involvement of 66 rabbits with
the weight of 2-2.5 kg. Myocardial infarction was reproduced in anesthetized animals (300 mg/kg of chloral
hydrate) under the conditions of controlled respiration by ligation of the descending left coronary artery
branch at the level of the bottom edge of the left auricular appendix (60 min) with the subsequent reperfusion
(90 min). Transverse myocardium sections were performed at the interval of 0.8 cm starting from the level of
0.8 cm below the applied ligature. The myocardium sections were placed in a container with phosphate buffer
(рН 7.4) and 1 mg/ml of triphenyl tetrazolium chloride for formation of red formazan [7, 8]. Computation of
the areas of intact and necrotizing left ventricle myocardium was made for each of four sections by means of a
pixel-by-pixel analysis in Adobe Photoshop 9.0 program. The level of Troponin I (TnI) was determined by
means of an immunofluorescent device Triage MeterPro (Biosite, США).
Ischemic preconditioning was carried out by a 5-minutes long blood flow interruption in the ligated
coronary artery 30 minutes prior to total ischemia of the myocardium. Distant ischemic preconditioning was
made by applying a tourniquet onto the upper third of the thigh for the period of 10 minutes with the
subsequent 20-minutes long reperfusion and reproduction of an infarction model in the course of 60 minutes.
Pharmacological preconditioning was carried out by means of intragastric administration (by gavage)
of resveratrol (2.5 mg/kg) (GreensynTM (Guangzhou).,Ltd), hawthorn extract (3 mg/kg) (State Scientific Center
for Pharmaceutical Products, Kharkov), dihydroquercetinum (2 mg/kg) (“Capilar”, (Evalar) and rosuvastatinum
(2 mg/kg) (“Crestor”, (DSM). In order to justify the theory on realization of cardioprotective effects via ATPsensitive potassium channels the animals were administered glibenclamid (“Maninil”, Berlin-Chemie
(Germany) in a doze of 0.4 mg/kg [9,10].
STUDY RESULTS
Modeling of the coronary artery ischemia/reperfusion resulted in progression of the myocardium
necrosis which size made 27.3±1.2 % of the left ventricle weight (Table 1).
Ischemic preconditioning (5 min) 30 minutes prior to the coronary artery occlusion resulted in
reduction of the area of the necrotizing myocardium by 3 times up to 11.8±0.8% (Table 1).
Distant preconditioning, intragastric administration of resveratrol (2.5 mg/kg), hawthorn extract (3
mg/kg), dihydroquercetinum (2 mg/kg) and rosuvastatinum (2 mg/kg) 30 minutes prior to modeling of
infarction due to coronary occlusion resulted in positive decrease of the area of necrotizing myocardium which
made 9.05±0.6, 10.8±1.0, 13.5±0.5, 14.1±0.9 and 13.9±1.1% correspondingly. The similar tendency could be
observed in relation to TnI serum level dynamics (Table 1).
Blocking of the ATP-sensitive potassium channels by glibenclamid at time of the myocardium
ischemia/reperfusion modeling resulted in complete removal of the cardioprotective effects of resveratrol (2.5
mg/kg), hawthorn extract (3 mg/kg), dihydroquercetinum (2 mg/kg) and rosuvastatinum (2 mg/kg) and distant
ischemic preconditioning with regard to the area of necrosis and the level of TnI (Table 1).
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Therefore in the course of the carried out study the investigators discovered that IP, DIP and 3(2,2,2-trimethylhydrazinium) propionate had comparable cardioprotective effect on the ischemia/reperfusion
models in the anasthesized rabbits.
Table 1: The effect of resveratrol, hawthorn extract, dihydroquercetinum rosuvastatinum and distant ischemic
preconditioning on the size of necrosis areas and the level of troponin I at time of acute coronary occlusion (60 min) with
the subsequent reperfusion (90 min) in the anesthesized rabbits (M±m; in % of the left ventricle weight; n=6).
Item
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Experimental group
Ischemia/reperfusion (control)
Ischemia/reperfusion + IP
Ischemia/reperfusion + DIP
Ischemia/reperfusion + resveratrol (2.5 mg/kg)
Ischemia/reperfusion + hawthorn extract (3 mg/kg)
Ischemia/reperfusion + dihydroquercetinum (2 mg/kg)
Ischemia/reperfusion + rosuvastatinum (2 mg/kg)
Ischemia/reperfusion + resveratrol (2.5 mg/kg) + glibenclamid
(4 mg/kg)
Ischemia/reperfusion + hawthorn extract (3 mg/kg) +
glibenclamid (4 mg/kg)
Ischemia/reperfusion + dihydroquercetinum (2 mg/kg) +
glibenclamid (4 mg/kg)
Ischemia/reperfusion + rosuvastatinum (2 mg/kg) +
glibenclamid (4 mg/kg)
Ischemia/reperfusion + DIP+ glibenclamid (4 mg/kg)

% of necrosis

Serum level of TnI (ng/ml)

27.3±1.2
11.8±0.8*
9.05±0.6*
10.8±1.0*
13.5±0.5*
14.1±0.9*
13.9±1.1*
25.7±2.1#

16.3 ±1.2
5.4±1.4*
4.6±0.8*
5.2±1.0*
6.4 ±2.9*
8.7±0.8*
9.3 ±1.7*
15.4 ±1.9#

26.3±2.1#

17.1 ±1.8#

27.2±1.9#

16.4±1.5#

30.6±2.8#

17.9 ±2.9#

39.4±2.3#

18.1 ±2.4#

Remark: Ischemia/reperfusion – coronary occlusion of the descending left coronary artery branch at
the level of auricula (60 min) with the following reperfusion (90 min); IP – ischemic preconditioning (5 min);
DIP – distant ischemic preconditioning (10 min) of the upper thigh third; *р < 0.05 – as compared to control; #
р < 0.05- as compared to the series without pharmacological analyzer.
The ATP-sensitive potassium channels are an effector mechanism in realization of anti-ischemic effect
both of distant ischemic preconditioning and resveratrol, hawthorn extract, dihydroquercetinum and
rosuvastatinum. It can be assumed that NO acts as an ischemic preconditioning trigger, in the both cases its
synthesis occurs due to activation of iNOS and eNOS [11, 12].
CONCLUSION




Resveratrol (2,5 mg/kg), hawthorn extract (3 mg/kg), dihydroquercetinum (2 mg/kg) and
rosuvastatinum (2 mg/kg) take intense protective effect on the ischemia/reperfusion models in the
anasthesized rabbits by reducing the area of necrosis and the level of TnI in blood serum by 2-2.5
times.
The ATP-sensitive potassium channels participate in realization of the cardioprotective effects of
resveratrol (2.5 mg/kg), hawthorn extract (3 mg/kg), dihydroquercetinum (2 mg/kg) and
rosuvastatinum (2 mg/kg).
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