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Relevance. In case of developed alcoholic disease, under conditions of alcoholic hypoglycemia, ketone bodies act as an energy
substrate for the brain. However, the role of ketone hunger for maintaining the craving for alcohol has not been established. The assumption
of such a connection has a right to exist, since it is alcohol that stimulates the formation of ketone bodies. Therefore, with developed
alcoholism, the desire to consume alcohol (and, in fact, "saturate" the brain with ketone bodies) can be considered as a consequence of
hypoketonemia. Accordingly, the hunger of the alcoholic is the result of hypoketonemia, but not hypoglycemia. Therefore, it is relevant
to conduct a study in which the given variables (controlled by us) were the level of glycemia and the level of ketonemia, and the amount
of alcohol consumed voluntarily (under conditions of free choice) was a derivative and dependent value.

Objective: to study the relationship between craving for alcohol, and levels of glycemia and ketonemia in alcoholized rats.

Materials and methods. Male white rats (n = 40) were forcibly alcoholized with 10% ethanol in 16 weeks. After that, for 30 days,
they had a free choice of three types of drinking: clean water, 5% glucose, and 10% ethanol. The volume of consumed liquids was
recorded. The criterion for the developed alcohol dependence was the preference of ethanol. At this stage, the animals were divided into
4 groups. Rats were injected per os with 0.8-1.5 ml of: 1.4% unitiol (3.5 mg / kg) to suppress ketonemia — group 1 (n = 10); 40%
starch (1.0 g / kg) to eliminate hypoglycemia — group 2 (n = 10); 2.8% unitiol and 80% starch to suppress ketonemia and eliminate
hypoglycemia — group 3 (n = 10); 0.9% NaCl as a control — group 4 (n = 10). Blood glucose (from the tail vein) and urine ketone bodies
were monitored. The glucose level was determined with a glucometer. Test strips were used to detect ketone bodies in urine. The results
were processed with MedStat software. To measure the strength of the correlation between the indicators, Spearman and Pearson tests
were used.

Results. No ketone bodies were found in the urine of healthy animals; however, after the end of forced alcoholization, varying levels
of ketonuria were recorded in all rats: from 0.5 to 10 mmol / L (Spearman's rank correlation test was 0.8). Glycemia in healthy rats was
7.0 + 1.4 mmol / L. After alcoholization, it decreased (p <0.001) to 3.0 + 0.7 mmol / I. Ethanol consumption during first 10 days of forced
alcoholization was 3.2 + 0.7 ml per 100 g of animal weight; by the end of the third week - 4.9 + 1.1 ml; by the end of the sixth week -
6.4 = 1.4 ml (this was a climax of consumption, since consumption did not increase up to the 16th week).

After a 30-day correction, the level of glycemia (mmol / L) was as follows: animals of the 1st group (unitiol) - 4.0 + 0.8; animals
of the 2nd group (enhanced carbohydrate diet) - 7.1 = 1.2; animals of the 3rd group (unitiol + enhanced carbohydrate diet) - 7.1 + 1.1;
animals of the 4th group (0.9% NaCl) - 3.5+ 0.8.

Alcohol consumption (ml per 100 g of animal weight) after 30-day correction was as follows: in group 1 (unitiol) - 5.1 + 0.9; in group
2 (enhanced carbohydrate diet) - 2.7 £ 1; in group 3 (unitiol + enhanced carbohydrate diet) - 3.5 + 1.5; in group 4 (0.9% NaCl) - 4.5 + 1.2.

A positive strong correlation was found between ethanol consumption and a decrease in glycemia (Pearson's test — 0.8).

Conclusion. In alcoholized animals with severe hypoglycemia and ketosis, drug suppression of ketosis does not reduce the craving
for ethanol. Metabolic correction, aimed at eliminating hypoglycemia, helps to reduce alcohol consumption and reduce the severity of
ketosis. The reason for maintaining a stable craving for alcohol is the metabolic demand of the brain for ketone bodies, as alternative food
sources in conditions of alcoholic hypoglycemia, and the synthesis of which is stimulated by alcohol intake.

Key words: alcohol addiction, hypoglycemia, ketosis, metabolic correction, rats.

Relevance. The relevance of this study was
defined by the widespread prevalence of alcohol-
ism [1]. Alcoholism has acquired such a scale that it
threatens the degeneration of the nation. Despite cer-
tain achievements of modern medicine in the fight
against this disease, the percentage of relapses is still
very high: according to various estimates, it reaches
60-90% of cases. According to the testimony of the
patients themselves, the most difficult thing is to over-
come the craving for alcohol [2]. This study is devoted
to the problem of the etiology of attraction to alcohol.

Earlier, we conducted a series of experiments [3],
the results of which allowed us to formulate a work-
ing hypothesis explaining the cause of the pathologi-

cal craving for alcohol. It is known that in the causal
relationship of the pathogenesis of alcoholism, etha-
nol is the cause, and hypoglycemia and ketosis are the
consequences. Due to long-term hypoglycemia, the
cells of an alcoholized organism undergo deep reor-
ganization of enzymatic systems and switch to nutri-
tion by ketone bodies, which become the main “fuel”
molecules [4, 5]. The formation of ketone bodies is
stimulated by ethanol.

We hypothesize the following: just as a healthy
body depends on glucose, the main nutrient substrate,
so an alcoholized body depends on ketone bodies, the
main energy substrate in hypoglycemia. In a healthy
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body, with a decrease in glucose concentration in the
blood, a feeling of hunger arises, and in an alcohol-
ized body, with a decrease in ketone bodies level in
the blood, a kind of hunger arises too. But, since the
formation of ketone bodies is stimulated by large
doses of ethanol, the distinctive feature of alcoholic
hunger is the attraction not to traditional food (as a
supplier of glucose), but to ethanol (as a supplier of
ketone bodies).

As a result, at a certain stage of alcoholism, the
appearance of the desire to drink alcohol can be con-
sidered as a consequence of hypoketonemia.

In this study, to test this hypothesis, we used a
model of experiment in which the specified vari-
ables (controlled by us) were the levels of glycemia
and ketonemia; and the volume of alcohol consumed
voluntarily, under conditions of free choice, was the
derivative and dependent value. At the same time, we
proceeded from the general physiological principle
that attraction to anything, as a behavioral reaction,
is a reflection of the internal needs of the organism.

Objective: to study the relationship between crav-
ing for alcohol and levels of glycemia and ketonemia
in alcoholized rats.

MATERIALS AND METHODS

The experiment was carried out on 40 rats of
both sexes, 12-15 months old, weighing 200-350
g in the autumn-winter period at the vivarium with
forced ventilation. The study followed the require-
ments of the “European Convention for the Protection
of Vertebrate Animals Used for Research and Other
Scientific Purposes”. The temperature in the vivar-
ium was maintained at the level of 17-22 °C, which
excluded excessive thirst. The food was balanced, that
also allowed the drinking behavior to be maintained
at a constant level. The animals were kept separately,
one rat per cage, with free access to food.

Access to drinking was not always the same. First,
for one week, two drinkers were placed into each
cage: with clean water, and 5% glucose, i.e. the rats
had a free choice of drinking. The amount consumed
liquid from each drinker was recorded. In this way,
the hedonic properties of glucose were determined for
each animal. Then, for 16 weeks, forced alcoholiza-
tion was carried out: in each cage, there was only one
drinker with 10% ethanol.

After the end of forced alcoholization, the animals
had a free choice between three types of liquids for 30
days: clean water, 5% glucose, and 10% ethanol. The
criterion for the developed alcohol addiction was the
preference of ethanol. Since the animals significantly
differed in weight, the volume of liquid they drunk
(ml) was calculated per 100 g of body weight.

At this stage, the animals were divided into three
groups. Rats of group 1 (n = 10), in order to eliminate
ketosis, were injected with 1.4% solution of unithiol
(3.5 mg / kg) for 30 days, 3 times a day with an inter-
val of 5 hours, per os from a syringe without a needle.
The volume of administration ranged from 0.8 ml to
1.5 ml, depending on the weight of the animal. Rats of
group 2 (n = 10), in order to eliminate hypoglycemia,
were injected with the same amount of boiled jelly
with 40% starch (1.0 g / kg in terms of glucose). The
choice of starch is defined by the fact that this com-
plex polysaccharide with a branched chain is being
broken down for a long time in the gastrointestinal
tract of the rat. Released glucose is absorbed gradu-
ally, which ensures the maintenance of a stable level
of glucose in the blood for a long time and does not
provoke an overstrain of pancreatic insular apparatus.

Animals of group 3 (n = 10), in order to eliminate
ketosis and hypoglycemia, were injected with a 2.8%
solution of unithiol and jelly with 80% starch. In order
not to increase the total volume of administration, the
concentrations of unithiol (up to 2.8%) and starch (up
to 80%) were increased. Rats of group 4 (controls,
n = 10) were injected with 1.0 ml of 0.9% sodium
chloride.

Throughout the experiment, blood glucose level
and urine ketone bodies were monitored:

- before the start of the experiment,

- at the end of forced alcoholization (16th week of
the experiment),

- one, two and three decades after the end of alco-
holization, in conditions of free choice of drinking,
with the background of oral administration of one of
the mentioned above substances.

The sampling of biological fluids was carried out
in the morning, before the oral administration of the
substances. The animals were fasting: the feeding
trough was removed from the cage the night before.
A drop of blood was taken from the tail vein. Urine
was collected by placing the rat in a plastic container
with a perforated bottom. The urine drained into
the pan.

Blood glucose level was determined with a glu-
cometer and test strips (Longevita, UK). The sensitiv-
ity of the method is 0.1 mmol / L. A preliminary cali-
bration study was carried out, determining the glucose
level in the same blood samples (n = 20) with a glu-
cometer and glucose oxidation method using standard
kits (Lachema). There were no discrepancies in the
results, with an accuracy of 0.1 mmol / L.

To identify ketone bodies in urine, Citolab test
strips (Farmasco, Ukraine) were used. Sodium nitro-
prusside was applied to the paper of the test strips,
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upon interaction with which ketone bodies give a
red-violet coloration. The intensity of the color varies
with the concentration of ketone bodies. To evaluate
the results, a scale suggested by the manufacturer was
used:

“-“ - no ketones;

“£” - concentration of ketones up to 5 mg / dl (up
to 0.5 mmol / L);

“+” - concentration of ketones 6-15 mg / dl (0.6-
1.5 mmol / L);

“++” - the concentration of ketones is 16-40 mg /
dl (1.6-4.0 mmol / L);

“+++-theconcentrationofketonesis41-100mg/dl
(4.1-10 mmol / L).

The experimental results were assessed with
MedStat software.

Since the distribution of the values of the volume
of the consumed solution of glucose and alcohol did
not differ from normal, parametric criteria were used.
To represent these data, the average value of the vol-
ume of consumed liquid X (ml / 100 g) and the stan-
dard deviation s (ml / 100 g) were used.

The qualitative indicators of urine ketone levels
were assigned categories from 0 to 5. To present these
data, the frequency of occurrence of the correspond-
ing level of ketonuria (%) and the standard error m
(%) were used. Since the distribution differed from the
normal one (p <0.05), nonparametric comparison cri-
teria were used for the analysis: comparison of centers
of related samples using a two-sided test, Wilcoxon’s
T-test, Kruskal-Wallis rank one-way ANOVA;
in cases of statistically significant differences between
the groups, pairwise comparison was carried out with
Dunn’s test.

In the course of the analysis, multiple comparisons
were made to determine the differences in the means

in the unrelated groups for quantitative characteris-
tics that correspond to a normal distribution (ethanol
consumption and blood glucose levels); the means for
each group in different periods of the experiment were
also compared.

To measure the strength of the correlation between
the indicators, Spearman and Pearson rank correlation
tests were used.

RESULTS AND DISCUSSION

For convenience, the results obtained at each stage
of the experiment are considered separately.

Stage I: before the start of the experiment, healthy
rats.

No ketone bodies were found in the urine of healthy
animals before forced alcoholization (Table 1).

The blood glucose level in the tail vein of healthy
rats was 7.0 = 1.4 mmol / L, the reference interval was
6.6-7.4 mmol / L, i.e. the value of this constant in rats
is higher than in humans (3.3-5.5 mmol / I).

Stage 11: forced alcoholization.

The consumption of ethanol during forced alco-
holization is shown in Figure 1. The consumption of
ethanol during forced alcoholization was as follows.
In the first 4-10 days, the animals drank ethanol at an
average rate of 3.2 + 0.7 ml / 100 g of body weight.
By the end of the third week, the amount of consumed
ethanol increased to an average of 4.9 £ 1.1 ml/ 100
g of body weight. By the end of the sixth week, there
was another peak in the consumption of ethanol — up
to 6.4+ 1.4 ml/ 100 g of animal weight. When com-
paring the average indicators of the drinking regime
in the periods from 4 to 10 days, and at the third week,
a statistically significant (p <0.001) increase in the
amount of consumed ethanol was found. When com-
paring similar averages at 3 and 6 weeks, a statisti-
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Fig. 1. Levels of alcohol consumption by rats in different periods of forced alcoholization. On the horizontal
axis: periods of forced alcoholization — 4-10 days, third week, sixth week, sixteenth week. On the vertical
axis: volume of consumed 10% ethanol per 100 g of animal weight (ml/ 100 g), £ s
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cally significant (p <0.001) increase in the drinking
regimen was also found. Thus, there is an increase in
the volume of alcohol consumed from one reporting
period to another.

At the same time, during the experiment, it was
noted that alcohol consumption at the sixth week
was a climax of consumption, since later, despite the
ongoing forced alcoholization, this amount remained
approximately constant for each individual, with
slight fluctuations. The stability of ethanol consump-
tion from the sixth to the sixteenth week indicates the
developed alcohol addiction (the change in indicators
compared to the sixth week is not statistically signif-
icant, p = 0.82).

A comparison of blood glucose levels before and
after alcoholization was made. A statistically signif-
icant decrease in the level of glycemia (p <0.001)
was established from 7.0 + 1.4 mmol / L to 3.0 £ 0.7
mmol / L. When conducting a correlation analysis of
the level of ethanol consumption at the end of forced
alcoholization, and the degree of decrease in blood
glucose levels during this period, a positive strong
relationship was revealed between these indicators
(Pearson’s correlation test — 0.8). In addition, in all
rats, without exception, after the end of forced alco-
holization, ketonuria of varying severity was recorded
(Figure 2).

(-)

()
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Fig. 2. The severity of ketonuria in rats after the end
of forced alcoholization

Stage II1: abolition of forced alcoholization, con-
ditions for free choice of drinking.

After the end of forced alcoholization, under condi-
tions of free choice, the rats were observed for another
three weeks. The effect of forced administration of
the preparation of unitiol and starch on the level of
ketonuria in the study groups during this period of the
experiment can be seen in Figures 3-6.
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Fig. 3. The severity of ketonuria in alcoholized rats
of group 1, received metabolic correction with the
drug unithiol for 30 days
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Fig. 4. The severity of ketonuria in alcoholized rats
of group 2, received metabolic correction for 30 days
with boiled jelly of 40% starch
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Fig. 5. The severity of ketonuria in alcoholized rats
of group 3, received combined metabolic correction
with unithiol and starch for 30 days
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Fig. 6. The severity of ketonuria in alcoholized rats
of group 4 (controls), that did not receive metabolic
correction for 30 days

The influence of the studied variants of metabolic
correction on the levels of ethanol consumption and
glycemia is shown in Table 1.

Table 1
Influence of forced administration of unithiol
and starch solutions on blood glucose and on the
volume of ethanol consumed by rats at different
times after the end of forced alcoholization, under
conditions of free choice

Substance, | Duration | Consump- | Blood glu-
used per os | of admi- |tion of 10% | cose level,
Group nistration | ethanol, X=£s,
peros, | X+s,ml mmol/L
decades | per 100 g
of weight
1, One 5,1£1,2 3,6+0,8
n= 10| Unithiol |Two 4,3+0,8 3,8+0,9
Three 5,1+0,9 4,0+0,8
2, Starch One 4,5+1,1 6,0£1,4
n=10 Two 3,2+1,2 6,1+1,8
Three 2,7+1 7,1+1,2
o One 5,2+1,1 6,0+1,2
131’: " g:r‘gfl“’l Two  [3.1213  |6,0£1.4
Three 3,5+1,5 7,1+1,1
. One 5,5+0,9 3,0+0,7
i’: 0 fh‘l’o‘ji;; MTwo  [4,5+1 3,220,7
Three 4,5+1,2 3,5+0,8

Analysis of the presented data allows us to draw a
number of conclusions:

- the consumption of large amounts of ethanol is
accompanied by pronounced ketosis (Spearman rank

correlation test — 0.8), and a significant decrease in
the level of glycemia (Pearson correlation test — 0.8);

- an artificial elimination of ketosis with unithiol
(group 1) has a short-term effect; ketosis resumes
and persists as long as the animals consume a large
amount of alcohol (there were no statistically signifi-
cant differences between the studied parameters after
the first and third decades of treatment);

- systematic administration of unithiol (group 1)
leads to a statistically significant decrease (p <0.001)
in the manifestation of ketosis compared with the con-
trols (group 40;

- an artificial suppression of ketosis with unithiol
(group 1) does not reduce the craving for ethanol and
does not contribute to a decrease in hypoglycemia
(no statistically significant differences were found
between these indicators when comparing their val-
ues at 16 weeks of forced alcoholization and after the
third decade of unithiol administration);

- the elimination of ketosis is largely promoted
not by the administration of unithiol (group 1), but
by the elimination of hypoglycemia (groups 2 and 3),
which can be seen from the indicators of the degrees
of ketonuria;

- elimination of hypoglycemia contributes not only
to the elimination of ketosis, but also to a decrease in
the craving for ethanol (in groups 2 and 3, the level
of ketonuria decreased to the level of healthy rats
after the first decade of treatment, and remained the
same during the second and third decades; no statisti-
cally significant differences were found between these
indicators before the onset of alcoholism and after
1-3 decades of treatment; the level of ethanol con-
sumption in these groups significantly decreased from
the first to the second, and from the second to the third
decade of treatment, p <0.001);

- the weakening of addiction to ethanol occurs not
due to the elimination of ketosis (group 1), but due
to the elimination of hypoglycemia (groups 2 and 3);

- long-term (during 30 days) forced starch feed-
ing (groups 2 and 3) contributes to the normalization
of blood glucose levels (the level of glycemia in rats
in these groups significantly increased to the level
of healthy rats after the first decade of treatment and
remained so during the second and the third decade of
treatment);

- in alcohol-dependent rats, under conditions of
free choice (group 4), a high level of alcohol con-
sumption, ketosis, hypoglycemia remains (when com-
paring glycemic indicators at 16 weeks of forced alco-
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holization and after 30 days under conditions of free
choice, the differences were not statistically signifi-
cant (p = 0.088), and the rate of ketonuria, although
it decreased, did not reach the level of healthy rats
(p=0.004).

Analyzing the results of this work, we can assume
that a metabolic correction that would restore the
sensitivity of brain cells to glucose, would contrib-
ute to an increase in glucose utilization by the brain,
could contribute to a decrease in alcohol addiction.
Obviously, this is possible when the proper activity of
glycolysis enzymes is restored. This would help the
brain to utilize ketones to a lesser extent as a nutrient
substrate, and in the long term, it would make it easier
to quit alcohol. To do this, it is necessary to elimi-
nate hypoglycemia. According to our data, it is very
important that this correction is not brief.

In our opinion, the fact that long-term adminis-
tration of unithiol to rats did not reduce alcohol con-
sumption suggests that artificial elimination of keto-
sis, depriving the brain of a nutrient substrate, only
provokes the body to consume alcohol, which is a
powerful stimulator of ketone bodies formation. The
positive effect of its administration in acute condi-
tions is due only to the elimination of acidosis and
the toxic effect of ketones on the brain, and, as a con-
sequence, the elimination of unpleasant subjective
sensations (nausea, vomiting, unpleasant smell of
fumes). Another confirmation of this conclusion is
that, despite the prolonged administration of a solu-
tion of unithiol, the concentration of ketone bodies in
urine (and therefore in the blood) did not decrease,
remaining, although not at a high, but stable level
(up to 0.5 mmol / L). The explanation of the pres-
ence of ketone bodies in urine, despite the adminis-
tration of unithiol, may partly follow from the phar-
macodynamics of the drug. The half-life of unithiol is
7.5 = 0.46 hours. The time spent in the blood is
9-11 hours. Since about 15 hours elapsed between
the last administration of unithiol (at 5 p.m.) and its
determination in urine (at 8 a.m.), the concentration of
ketone bodies probably had time to increase.

Therefore, according to our results, the factors that
keep the craving for alcohol for a long time are hypo-
glycemia and the need for ketone bodies. Therefore,
we propose a new approach to suppressing the craving
for alcohol, the essence of which is a long-term meta-
bolic correction with carbohydrates, which stimulates
the restoration of the initial activity of the enzyme
systems of brain cells and a return to glucose nutri-

tion. Despite its apparent simplicity, this approach can
be quite effective. Due to its simplicity and accessibil-
ity, it can constitute an alternative to the existing mod-
ern domestic practice of treating addictive disorders,
which, according to experts, differs significantly from
the world therapeutic approaches by the inadequate
variety of drugs used, the unjustified use of psycho-
tropic drugs and the lack of sufficient scientific sub-
stantiation of the accepted methods of treatment [6].

CONCLUSIONS

In alcoholized animals with severe hypoglyce-
mia and ketosis, drug suppression of ketosis does not
reduce the craving for ethanol. Metabolic correction,
aimed at eliminating hypoglycemia, helps to reduce
alcohol consumption and reduce the severity of keto-
sis. The reason for maintaining a stable craving for
alcohol is the metabolic demand of the brain for
ketone bodies, as alternative food sources in condi-
tions of alcoholic hypoglycemia, and the synthesis of
which is stimulated by alcohol intake.
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BILJIMB PIBHS KETO3Y TA NIIKEMIT HA ITIOTAT IO ETAHOJY Y AJIKOTOJI30BAHUX II[YPIB
Ilanoga T.1., Muponenxo O.1.
Hayionanenuii meouunuii yrnieepcumem imeni O.0. Bocomonvys, Kuis, Yxpaina
panoval0000@gmail.com

AxTyanbHicTh. [Ipu chopmoBaniii ajakorosbHiii XBOpoOi B yMOBaxX aJKOTOJIBHOT TiMOMTiKeMii eHEepreTHYHUM CyOCcTpaToM Ui
MO3Ky BHCTYIAIOTh KETOHOBI TiJIa. AJie 1O0CI He BUPIIICHO MUTAHHS 3HAYEHHSI KETOHOBOTO TOJIONY JUIS MIATPUMKH IIOTSTY JI0 aJIKOTOJIIO.
[IpumnymeHnHs npo HasBHICTh TAKOTO 3B’A3KYy Ma€ MPaBO iCHYBAaHHS, OCKUIBKH CaMe aJlKOTOJIb CTUMYIIOE YTBOPEHHS KETOHOBHUX TiJ.
Tomy mpu anmkorounizmi, mo copMyBaBcsl, OaXKaHHS BKUTH aJIKOroib (2 (aKTHYHO «HACHTHTH» MO30K KETOHOBHMH TLIaMH) MOXKHA
pO3TIsLIaTH BXKE SK HACITIIOK TimoKeToHeMii. BinmoBigHO, To0a amKoromika — Iie pe3yabraT TiIoKeTOHeMil, ane He rimortikemii. Tomy
AKTyaJIbHUM € JIOCIIJUKEHHS, B SKOMY 33/IaHUMH 3MiHHUMH (KEPOBAaHUMH 1 KOHTPOJIbOBAaHUMH Hamu) Oynu piBeHb DIiKeMil Ta piBeHb
KETOHEMii, a TIOX1THOFO 1 3aJIC)KHOFO BiJl HUX BEIHYMHOIO Oyiia KUTBKICTh TOOPOBUTFHO BHITUTOTO alIKOTOJIO, B YMOBaX BUTBHOTO BUOODY.

Iisib: BUBYNTH B3a€MO3B’ 30K MOTATY JI0 aJTKOTOJIO Ta PIBHIB IIIIKeMil Ta KETOHEMI Y aJIKOroJi30BaHUX IIypPiB.

Marepiaan Ta meroqu. Camuis 6inux mypis (n=40) npotsirom 16 TmxHIB npumycoBo anxoroiisyBaan 10 % eranonom. ITicis
1poro npotsirom 30 aHiB OyB BinbHMI BHOIp MK TPhOMA BUJIAMH IIUTTS: BOJOIO, 5 % TToKo3010, 10 % etanomom. PeecTpyBanu KidbKicTh
Bunutoro. Kpurepiem copmoBaHoi akoronsHOT 3a1ekHOCTI Oyiia nepesara eraHony. Ha 1ipoMy etari TBapUHU PO3ALTHIIN Ha 4 TPYIIH.
Iypam per os BBognmu 0,8-1,5 mit neBuoi pedoBunu: 1 rpymna (n=10), s npugymenss keronemii — 1,4 % ynition (3,5 Mr/xr); 2 rpyna
(n=10), nust ycynenns rinormikemii — 40 % kpoxmains (1,0 r/kr); 3 rpyna (n=10), 1 npuayIIeHHs] KETOHEeMIT Ta yCYHEeHHs Tirorike-
Mii — 2,8 % ywirion ta 80 % xpoxmans; 4 rpyna (n=10), koatponsaa — 0,9 % NaCl. [IpoBoxiI MOHITOPHHT BMICTY ITFOKO3M B KPOBI
(3 XBOCTOBOi BEHH) Ta KETOHOBHX Til1 y cedi. PiBeHp IMIOKO3M BU3HAYAIN 32 JOMIOMOTOIO TIIIOKOMeTpa. [ BUSBIICHHS KETOHOBUX Til
y cedi BUKOPHUCTOBYBAJIM TecT-cMy KKH. [1ix uac 06poOku pesynprariB BUKoprcTOByBaiu naket MedStat. J[yst BHUMiproBaHHS CHIIH KOpe-
TSAMIHHOTO 3B 3Ky MiX ITOKa3HHKaMH BUKOPUCTOBYBAJIM IOKA3HUKH paHTroBoi Kopersiii Criipmena Ta [lipcoHa.

PesynbraTn. KeToHOBHX Tin y cedi 310pOBHX TBapHH He BHsBIeHO. [IpoTe micis 3akiHYeHHs MPUMYCOBOI alKoroiizamii B ycix
IIypiB peecTpyBaiacst KETOHYPisl pi3HOTO CTyIeHs BUpaxeHocTi: Bix 0,5 no 10 Mmomb/11 (oka3sHuK paHroBoi xkopesnii Cripmena - 0,8).
Tnikemist y 3mopoBux 1ypis 7,0+1,4 Mmors/m; i gac ankoromizanii BoHa 3uu3unacs (p<0,001) mo 3,0+0,7 mmosnb/in. Crio)kuBaHHS eTa-
Hoxy (M1 Ha 100 T Barm TBapuHM) MiJ Yac NpUMYcoBoi ankoromizamii: nepmi 10 xuiB — 3,2+0,7; 10 KiHIA TpeThoro THxkHA — 49 + 11;
IO KIHIIA IOCTOTO THKHS — 6,4+1,4 (116 «CcTelsD CIOKUBaHHS, TOMY IIO Jalli, 10 16 THXHS CIIOKUBaHHS JIKOTOI0 HE 301IBIIYBANIOCS).

Micnst 30-nenHoi Kopekuil piBeHb rmiikemil (MMosb/m) OyB Takum: TBapuHM 1-i rpymu (yHition) — 4,0+0,8; TBapunu 2-1 rpynu
(mocunena BymieBonHa miera) — 7,141,2; tBapunu 3-1 rpymu (yHiTion+ mocuieHa ByrieBoxHa jaieta) — 7,1+1,1; TBapuHU 4-i rpynu
(0,9 % NaCl) — 3,5+0,8.CnioxuBanns ankorosmo (M Ha 100r Barn TBapunu) micsist 30-1eHHoi Kopekuii Take: y 1-i rpymi (yHition) —
5,1£0,9; y 2-# rpyni (mocuiieHa ByrieBoHa aieta) — 2,7+1; y 3-if rpymni (yHition+ nocuieHa ByrieBofHa jaiera) — 3,5+1,5; y 4-i rpymi
(0,9 % NaCl) —4,5+1,2.

BusiBneHo no3uTHBHUN CHIBHUIM 3B’5130K (KoedirienT kopesuii [Tipcona - 0,8) Mik CIIOKMBaHHSIM €TaHOJY Ta 3HW)KSHHSIM DITIKeMii.

BuCcHOBOK. Y aJIKOroJ1i30BaHHUX TBAPHH 3 BUPAKECHOIO IITONTIKEMI€I0 Ta KETO30M JIIKapChKE IPUTHIYCHHS KETO3Y HE 3MEHILYE MOTATY
10 eTaHoy. MeTtabouiuHa KOpeKilisi, CIpSIMOBaHa Ha YCYHEHHS T1IONTIKeMil, CIpUsie 3HMKSHHIO CIIO)KUBAHHSI JIKOTOJTIO Ta 3MEHIIICHHIO
BHpPAKEHOCTI KeTo3y. [IpHurHOI0 yTpUMaHHS CTIMKOTO MOTATY JO alKOTONII0 € MeTabolliuHa rmorpeda MO3Ky B KETOHOBHX Tilax sK
AIIBTEPHATUBHUX JPKEPeax XapdyBaHHs B yMOBAX aJIKOTOJIbHOT TIIOMIIKeMil, i CHHTE3 SIKMX CTUMYIIFOETHCS IPUHOMOM aJIKOTOJIIO.

Ku1r04oBi cJioBa: aikoroyibHa 3aJe)KHICTh, TIMOMTIKeMis, KETO3, METa0O0iuHa KOPEKIIis, I[yPH.
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