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Chronic treatment of rats with kardosten for 6 months had a positive effect on some ECG 
values and behavior without disordering the hepatorenal functions. All effects of the drug 
observed during a course of treatment were leveled and the parameters reached the basal 
values within 2 weeks after drug discontinuation, this confi rming its safety.
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Kardosten is an ultralow dose preparation of affi nely 
purifi ed antibodies to type 1 angiotensin II receptor 
C-terminal fragment (Materia Medica Holding), char-
acterized by antihypertensive and cardioprotective ef-
fects and used for the treatment of chronic cardiac 
failure (CCF) [2,3,5,7]. Previous toxicological studies 
showed that the drug is not cumulated and by toxic-
ity can be referred to low toxic substances, because it 
caused no animal death after intragastric and intraperi-
toneal administration to mice and rats in doses maxi-
mally allowed by methodological recommendations of 
the Ministry of Health and Social Development of the 
Russian Federation (2005) [4]. The study revealed no 
changes in the behavioral, neuromuscular, and auto-
nomic reactions. Just short-term (3-4 h after kardosten 
injection) trends to higher motor and behavioral ac-
tivity, respiration rate, improvement of blood supply 
to peripheral tissues were recorded. Rapid onset and 
leveling of these effects and the absence of cumulative 
properties indicate good bioavailability of the drug, 
its rapid inactivation and elimination from the body.

We studied the effects of kardosten on behavior, 
cardiovascular system, and functional activities of the 
liver and kidneys of rats during 6-month course treat-
ment.

MATERIALS AND METHODS

Experiments were carried out on 90 outbred adult al-
bino rats of both genders initially weighing 160-180 
g. Toxicological studies were carried out in accor-
dance with “Manual for Experimental (Preclinical) 
Studies of New Pharmacological Substances” (2005). 
Before the study, the rats were divided into 3 groups, 
30 per group (15 females and 15 males). The animals 
received a course of kardosten intragastrically for 6 
months in a dose of 5 ml/kg (group 2) and 15 ml/kg 
(group 3). Controls (group 1) received distilled water 
in the same volume intragastrically (through a metal 
tube) throughout the entire experiment. The effects of 
the drug on behavior, cardiovascular system, detoxify-
ing and excretory functions of the liver and kidneys 
were evaluated on days 3, 6, and 2 weeks after drug 
discontinuation. General status and body weight gain 
were evaluated throughout the study.

Behavioral activity of rats was studied in the open 
fi eld test by the common method. Cardiovascular sta-
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tus was evaluated by ECG, the functions of the liver 
and kidneys were evaluated by classical bromsulfalein 
and phenol red load tests.

RESULTS

No differences in the general status and body weight 
gain in animals treated with kardosten for 6 months 
and controls were detected. Testing of animals in the 
open fi eld showed behavioral shifts, which depended 
on the drug dose and duration of treatment. After 3 
months of treatment (Table 1), horizontal activity and 
defecation rate in group 2 rats decreased by 25 and 
20-30%, respectively. The orientation and exploratory 
activity (rearing episodes and hole refl ex) virtually did 
not change. In group 3, changes in behavioral activity 
depended on animal gender. In females, the number of 
explored holes increased by 30%, emotional behavior 
(grooming and defecation acts) decreased by 35%, 
and number of horizontal ventures did not change 
in comparison with the control. In males, horizontal 
activity did not change either, while the number of 
rearing episodes increased by 10-15%. Later studies 
(after a 6-month course) showed lower horizontal and 
exploratory activities of different degree in males and 
females. In males, horizontal activity decreased signif-
icantly depending on the dose (by 42.3 and 62.9% in 
groups 2 and 3, respectively). In females, hole activity 
decreased in a dose-dependent manner (by 41 and 50% 
in groups 2 and 3, respectively). These changes were 
completely leveled, reaching the level in the control, 
within 2 weeks after the drug discontinuation.

Hence, it seems that kardosten modulates central 
mechanisms of behavior regulation during a 6 months 
course of treatment. The formation of such elements of 
behavioral reactions as horizontal activity, hole refl ex 
(exploratory activity), grooming and defecation acts 
depends on activities of the central monoaminergic 
and cholinergic structures [1,6]. Heterospecifi city of 
drug interactions with these structural receptors de-
pends on drug dose and duration of treatment. The 
effects of kardosten on horizontal activity, hole refl ex, 
defecation acts were shown, which attests to possible 
drug interactions with monoaminergic structures of 
the brain.

Analysis of ECG (Table 2) showed signifi cant 
changes in cardiac conductivity and contractile activity 
irrespective of animal gender. The R wave amplitude 
characterizing the force of heart contractions increased 
by 8-11%, while QRS interval shortened by 6-13% 
and the R-R interval increased by 20%. Heart rate de-
creased by 13-15%. These aspects of positive inotropic 
and negative chronotropic effects of kardosten not 

depending on its dose and duration of treatment seem 
to indicate a positive effect of the drug on the myo-
cardium. The increase of cardiac contractions force 
under the effect of kardosten paralleled by the diastole 
prolongation was leveled 2 weeks after the drug dis-
continuation, this, in turn, indicating that the drug had 
no negative effects on the myocardium.

Drug treatment was associated with stimulation 
of renal excretory function and hepatic absorption, 
excretion, and detoxifying functions. Hexenal test sho-
wed shorter narcotic-induced sleep in animals of both 
groups treated with kardosten, by 35% in males and by 
20% in females. Bromsulfaleine test showed reduction 
of the stain concentration in the blood in comparison 
with the control by 27% (drug dose 5 ml/kg) and 20% 
(drug dose 15 ml/kg) in females and by 10 and 30%, 
respectively, in males. Phenol red test showed a trend 
to activation of the renal excretory function. Urine 
(and phenol red) excretion increased by 12 and 30% 
after a 6-month treatment in daily doses of 5 and 15 
ml/kg, respectively. The parameters normalized after 
kardosten discontinuation.

Hence, a 6-month course of kardosten in doses of 
5 and 15 ml/kg had a reversible mild depriming effect 
on rat behavior, presumably mediated through the cen-
tral monoaminergic structures. The drug had a positive 
effect on heart work and exhibited positive inotropic 
and negative chronotropic effects, which implies the 
effects on energy resources and oxygen consumption 
by the myocardium. No pathological effects on the re-
nal and hepatic functions were recorded over 6 months 
of kardosten treatment. The drug had a positive effect 
on liver biotransformation processes and renal excre-
tory function. All effects of kardosten recorded in rats 
over a 6-month course of treatment were leveled and 
reached the initial values within 2 weeks after the drug 
was discontinued, which proves its high safety.
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