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Recent years pharmaceutical market has been enriched
with numbers of new antipsychotic drugs. In the list of such
agents are risperidon, olanzapine and clozapine. The num-
ber of its medical and nonmedical utilization significantly
increased, respectively raised the quantity of intoxications
caused by the antipsychotic drugs. Many scientists of vari-
ous countries are working to elaborate the methods of qual-
itative and quantitative analysis for determination of risperi-
don, olanzapine and clozapine in drugs or in biological ma-
terial. The main subject of the research is individual and si-
multaneous determination of above-mentioned agents and
validation of these methods. The bibliography shows vari-
ety of these methods– spectral, electrochemical and chro-

matographic.
Antipsychotic polypharmacy is well established in schizo-

phrenia therapy. Due to importance of this subject it is es-
sential to deep study of the bibliographic data. Development
and amelioration of the chemical-pharmaceutical methods
of analysis of above-mentioned agents are still open for sci-
entific discussions.

The present review serves to elaborate the respective
background to establish the new, sensitive and reproductive
methods of analysis in the narcological - toxicological prac-
tice of Georgia.
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Introduction
It has been known that salt-sensitive hypertension is

multifactorial cardiovascular dysfunction being a strong pre-
dictor for cardiovascular mortality. Salt-sensitivity has been
noted in 25-50% of normotensive subjects and in 40-75% of
hypertensive patients.  Up to now the exact mechanism of
salt-sensitivity and salt-sensitive hypertension remains un-
clear.  Among humoral factors determining salt-sensitivity
so called endogenous cardiotonic steroids that inhibit Na,K-
ATPase – endogenous ouabain (EO) and marinobufagenin
(MBG) have been considered. A. Bagrov and collaborators
consider that blood pressure could be increased due to influ-
ence of cardiotonic steroids (endogenous ouabain and
marinobfagenin) on Na,K-ATPAse that inhibits proximal
tubular reabsorption of sodium (2).

A number of studies have shown that circulating levels
of EO in humans are modulated by dietary salt and chronic
volume status. EO is related to vascular function and likely
has an impact on the development of heart and renal failure.
It has been considered that effects of EO involve sodium
pump/sodium-calcium exchange system. (4). MBG is a ste-
roid compound that belongs to bufadienolide cardiac ino-
tropic factors. MBG appears to be involved in the develop-
ment of volume-dependent, salt-sensitive arterial hyperten-
sion (3, 5).

Based on aforementioned, the overall goal of our study
was to elucidate the role of EO and MBG in the develop-
ment of salt-sensitivity and salt-sensitive hypertension in
Georgian patients.

The objectives of the study were: (a) Typing of normo-
tensive and hypertensive subjects by salt-sensitivity test, and
(b) Detection of circulating levels of EO and MBG in salt-
resistant and salt-sensitive normotensive subjects during low
and high salt diet;

Methods.
The study enrolled a total of 72 ethnically Georgian mid-

dle-aged (38-62 year old, 42 females and 30 males) subjects
– 22 normotensives and 50 hypertensives of stage I essential
hypertension (JNC VII) were examined. Anthropometry,
blood pressure monitoring, and 24 hr urinary sodium excre-
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tion were performed. All subjects were volunteers (signed
informed consent form) and non-smokers. They were tested
for salt-sensitivity:  during the first week subjects were on
high sodium diet (200 mmol/d per 70 kg) both by adding
100 mmol directly to the food and by administering 100 mmol
in capsules ingested 3 times daily with meals. Next week
subjects were placed on a low-salt diet aimed at a maximum
intake of 40 mmol sodium per day. Compliance with the diet
was confirmed by measurement of 24-hour urinary sodium
excretion during the last 2 days of both weeks The latter was
assessed by the difference of mean arterial pressure (MAP)
on high (200 mmol/day) vs. low (40 mmol/day)salt diet. Salt-
sensitivity was considered when difference between MAP
exceeded 3 mm Hg. They did not use any medicine and did
not have history of cardiovascular, respiratory, liver, renal
diseases, obesity and diabetes.

In parallel with determination of salt-sensitivity, plasma
and urine levels of MBG and EO were measured using the
ELISA and RIA methods.Reagents for MBG and EO estima-
tion were kindly provided by Dr. A.Bagrov (Laboratory of Car-
diovascular Science, National Institute on Aging, NIH, USA).

Data obtained are presented as mean ± SEM. The effect
of dietary Na intake on measured variables was determined
by Student’s t test and ANOVA. Correlation coefficient was
calculated using Pearson method. P<0,05 was considered
significant.

Results
Our results have shown that virtually all subjects con-

sumed very high amount of sodium chloride in excess of
300 mmol sodium, i.e 20 g/24h. Therefore, we skipped high-
salt diet and placed hypertensive subjects on one-week low-
salt diet to determine the salt sensitivity. Salt sensitivity (when
difference between MAP exceeded 3 mm Hg) was detected
in 12 (54,5%) of normotensive subjects and in 32 (64%) of
hypertensive patients.

Table 1

Urinary sodium excretion (UNaV), plasma levels of sodium (PNa), and
plasma levels of MBG and EO in salt-sensitive and salt-resistant patients with
essential hypertension

Hypertensive patients  PNa(mmol/l)       UNaV(mmol/l)   EO(nmol/l)       MBG(nmol/l)

Salt-sensitive  n=32     144.0 ± 5.65   351 ± 93.14    7.78 ± 0.16    0.92±0.08

Salt-resistant  N=18    143.5 ± 5.42  301 ± 101,3    0.5 ± 0.07      0.33±0.02

P                                  >0.05              >0.05             <0.001             < 0.01

As it is shown in Table 1, in salt-sensitive hypertensives
plasma levels of both MBG and EO significantly exceeded
those of salt-resistant patients.

A high prevalence of salt-sensitive was found in women
and positive correlation of salt-sensitivity with age was found
(r =0.64, p<0.05).

Discussion
Results of our preliminary study showed that in Georgia

both healthy and hypertensive subjects consume high amount
of sodium (appr. 20 grams per day vs  recommended 2.3
grams of sodium for normotensive subjects and daily con-
sumption of 1.5 grams for hypertensive patients(6).Our find-
ings are quite alarming considering that Georgia is among
the leading five countries worldwide with the highest inci-
dence of hypertension. Based on our results we would sug-
gest that high incidence of hypertension in Georgia might be
related to prevalence of salt-sensitivity in both normoten-
sives and hypertensives. Numerous studies confirmed that
dietary sodium leads to elevation of blood pressure certain
part of population responding to dietary salt changes i.e. in

salt-sensitive humans (1).It appears that in Georgians preva-
lence of salt-sensitivity exceeds average values (54.5% in
normotensives and 64% in hypertensives vs. average 35%
and 50% prevalence worldwide)(7). We suggest that trans-
forming salt-sensitive normotensives in salt-sensitive hyper-
tensives is mainly induced by abnormally high sodium con-
sumption.

One of the most interesting explanations of the develop-
ment of salt-sensitivity and salt-sensitive hypertension is the
role of cardiotonic steroids (endogenous ouabain and
marinobufagenin). These substances interact with each oth-
er and are involved in regulation of renal sodium excretion
through interaction with membrane Na,K-ATPase. Number
of studies indicate that increased production of MBG and
EO in response to high sodium intake might be the key for
understanding salt-sensitivity phenomenon and salt-sensitive
hypertension.

Conclusions
1. High incidence of salt-sensitivity and prevalence of

salt-sensitive hypertension associated with high sodium in-
take has been detected in Georgian normotensive and hyper-
tensive subjects.

2. Development of salt-sensitivity and salt-sensitive hy-
pertension might be due to increased production of marinob-
ufagenin and endogenous digoxin – so called cardiotonic
steroids.

3. Results of our study provide useful tool (circulating
levels of EO and MFG) for identifying salt-sensitive risk
groups among healthy population and prevent formation of
essential hypertension.
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