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STUDY OF THE SPECIFIC ACTIVITY OF THE PHYTOCOMPOSITION
ON THE DEXAMETHASONE-INDUCED INSULIN RESISTANCE

Introduction. Type 2 diabetes mellitus (DM2) has recently become an epidemic in the population. There are
approximately 463 million patients in the world, and according to experts from the International Diabetes Federation,
it is expected to increase to 700 million people by 2045, of which more than 90 % will fall on DM2. Despite the sig-
nificant progress made in studying the pathogenesis of DM, the presence of a wide range of antidiabetic drugs,
diabetes remains an acute medical and social problem.

The aim of the study — to investigate the specific activity of the phytocomposition, which contains dry extracts
of white mulberry leaves (Morus alba L.), common beans shells (Phaseolus vulgaris L.), bilberry sprouts (Vaccinium
myrtillus L.) in the experimental model of insulin resistance caused by dexamethasone injections.

Research Methods. The experiments were performed on male rats aged three months and weight (200+20) g.
Experimental animals were divided into the following groups: negative and positive control, two reference groups,
which received Arfazetin and metformin respectively, and experimental group, which received phytocomposition.
Insulin resistance was modeled by intramuscular administration of glucocorticosteroid dexamethasone (0.125 mg/kg
daily for 13 days in the morning). The state of glucose homeostasis was assessed by changes in basal glycemia
and under oral glucose tolerance test, short insulin and adrenalin test. Functional glycemic coefficients were also
calculated. Statistical processing was performed using computer programs IBM SPSS Statistics v.10.1 and
MS Excel 2010.

Results and Discussion. Basal glycemia after modeling insulin resistance in the experimental group, which
received the phytocomposition, was significantly lower by 19.0 % from the positive control group and did not differ
from the activity of metformin. During the oral glucose tolerance test, the phytocomposition significantly inhibited the
growth of glycemia in all studied periods relative to the indicators of the positive control group. Functional glycemic
coefficients, which were obtained based on test data, did not exceed the norm. Insulin sensitivity under the influence
of phytomedicine increased by 16.2 % above the positive control group, indicating inhibition of insulin resistance
development under its influence. The studied phytocomposition inhibited the development of adrenaline glycemia
by 42.9, 70.2 % after 30 and 90 min, respectively, relative to the positive control group, which corresponds to the
indicators of the negative control group and reference group, which received Arfazetin, but this decrease is not
enough to exceed the effect of metformin.

Conclusions. The obtained results indicate that the studied phytocomposition inhibits the development of in-
sulin resistance and carbohydrate tolerance in the conditions of insulin resistance caused by the introduction of
dexamethasone.

KEY WORDS: diabetes mellitus; insulin resistance; hypoglycemic activity; white mulberry; common
bean; bilberry.

INTRODUCTION. Type 2 diabetes mellitus
(DM2) has recently become an epidemic in the
population. There are approximately 463 million
patients in the world, and according to experts from
the International Diabetes Federation, it is ex-
pected to increase to 700 million people by 2045,
of which more than 90 % will fall on DM2 [1]. Pro-
gressive hyperglycemia, which develops in patients
with DM, stimulates various glycolysis-dependent
pathological pathways, potentially contributes to
tissue damage. Causing destruction of pancreatic
cells, reduced insulin synthesis, and secretion,
©A. |. Dub, I. M. Klishch, L. V. Vronska, |. P. Stechyshyn, 2021.

reduces insulin sensitivity of peripheral head tis-
sues, and causes the development of complications
of DM. The combination of insulin resistance (IR)
and hyperinsulinemia is the starting point for many
metabolic disorders [2].

The goal of treating patients with DM2 is to
achieve the maximum reduction of the total risk of
complications by achieving and maintaining the
target level of metabolic parameters [3]. Traditional
tactics for the treatment of DM2 involve a gradual
transition from diet therapy and lifestyle changes to
drug therapy, which, in turn, necessarily involves
the use of antidiabetic drugs (oral drugs or insulin)
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[2]. However, in DM of both types, animportant role
is played by the prescription of drugs, which is di-
rectly aimed at correcting metabolic processes.
Without diminishing the role of synthetic drugs, it
should be noted that plants have polyvalent proper-
ties, mild but at the same time long-lasting. Today,
herbal medicine is becoming an essential part of
the treatment of patients with DM. It can be used
for certain types and stages of the disease as
monotherapy combined with diet therapy and ad-
junctive therapy, given the importance of preventing
complications in DM — in combination with antihy-
perglycemic agents and insulin [4].

Despite the significant progress made in stu-
dying the pathogenesis of DM, the presence of a
wide range of antidiabetic drugs, diabetes remains
an acute medical and social problem. Therefore,
based on the above, the search for new herbal
medicines that could be used with dignity in medical
practice remains relevant.

Several promising plants were selected to cre-
ate a phytocomposition, namely white mulberry,
beans, and bilberry, the hypoglycemic and hypoli-
pidemic properties confirmed in previous studies
[5, 6].

The aim of the study — to investigate the spe-
cific activity of the phytocomposition, which contains
dry extracts of white mulberry leaves (Morus
alba L.), common beans shells (Phaseolus vul-
garis L.), bilberry sprouts (Vaccinium myrtillus L.)
in the experimental model of insulin resistance
caused by dexamethasone injections.

RESEARCH METHODS. The experiments
were performed on male rats aged three months
and weight (200+20) g with normal carbohydrate
homeostasis, which was assessed by basal glyce-
mia.

Experimental animals were divided into the
following groups:

1-2 — Negative control (NC) (n = 8), Positive
control (PC) (n = 10) — received an equivalent
amount of distilled water as a placebo.

3—-4 — Reference group, that received infusion
of the plant collection Arfazetin (n=10) (12 ml/kg)
(“Liktravy”, Ukraine) and a suspension of synthetic
hypoglycemic agent metformin (n=10) (150 mg/kg)
(“Diaformin”, “Farmak”, Ukraine). Doses were cal-
culated according to the instructions for the drugs
use, taking into account the coefficient of species
endurance according to Yu. Yu. Rybolovliev [7].

5 — Experimental group (n = 10) — received
phytocomposition at a dosage of 100 mg/kg based
on a dry extract of white mulberry leaves, which was
experimentally determined in previous studies [8].

Oral administration of distilled water, Arfazetin
infusion, metformin suspension, and an aqueous

solution of phytocomposition were performed intra-
gastrically through a thin metal atraumatic probe
simultaneously with dexamethasone injections.

Insulin resistance (IR) was modeled by intra-
muscular administration to rats of groups 2-5 of
glucocorticosteroid dexamethasone (“KRKA Ukrai-
ne”, Slovenia) at a dose of 0.125 mg/kg daily for
13 days in the morning. This regimen in young rats
leads to the development of glucose intolerance,
IR, and hyperinsulinemia, but unlike older rats does
not cause changes in basal glycemia, i.e., repro-
duces the state of prediabetes [8].

Blood for research was obtained from the tail
vein of rats by distal resection of the tail. The
concentration of glucose in the blood was determined
by the biosensor electrochemical method (using
test strips, glucometer “Accu-Chek Performa Nano”
(“Roche Diagnostics”, Germany)). The glucose level
in the blood was determined on an empty stomach
to avoid the effect of food on the absorption of the
studied drugs and expressed in absolute and
relative values. The first determination was per-
formed before the start of the experiment, and the
second was after inducing the IR and introducing
appropriate solutions. The state of glucose homeo-
stasis was assessed by changes in basal glycemia,
using an oral glucose tolerance test (OGTT) and a
short insulin test.

Under OGTT [7], all groups of animals were
subjected to “glucose load” by intragastric admi-
nistration of 40 % glucose solution (based on glu-
cose 3 g/kg body weight). After 30, 60, 90, 120, and
180 min, the blood glucose level of all groups' ani-
mals was determined [5].

Functional glycemic coefficients were also
calculated, which is considered to be no less im-
portant than detecting the dynamics of changes in
glucose concentration after its introduction [9-11]:

Hyperglycemic Baudouin’s coefficient (BC) —
the ratio of glucose levels after 60 min to basal
glycemia; normally less than 1.7,

Postglycemic (hypoglycemic) Rafalsky’s co-
efficient (RC) — the ratio of the patient's blood
glucose level after 120 minutes to basal glycemia);
normally less than 1.3;

Sokolnikov’s coefficient (SC) — the ratio of the
difference between the maximum and basal to the
difference between the maximum and minimum
glycemia; normally less than or equal to 1.0.

The sensitivity of peripheral tissues to the action
of insulin was studied in the short insulin test, the
result of which was presented as the insulin sensi-
tivity coefficient, which shows the percentage reduc-
tion in glycemia 30 min after intraperitoneal admi-
nistration of exogenous insulin (1 MU/kg body
weight, “Actrapid” “Novo Nordisk”, Denmark)) re-
garding basal glycemia (after night fasting) [7].
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The state of carbohydrate reserves in the body
was assessed by the degree and rate of rising of
the glycemic curve in the adrenaline test by intra-
muscular injection of 0.18 % solution of adrenaline
hydrotartrate a dose of 0.5 mg/kg (based on
adrenaline hydrochloride). After 30 and 90 minutes,
the blood glucose concentration was determined
[12-13].

All manipulations were carried out following the
general ethical principles of animal experiments,
regulated by the provisions of the European Con-
vention for the Protection of Vertebrate Animals
Used for Experimental and other Scientific Pur-
poses (European Convention for the Protection of
Vertebrate Animals used for Experimental and
other Scientific Purposes, Strasbourg, 1986, as
amended, 1998) and the Law of Ukraine “On the
Protection of Animals against Cruel Treatment”
(No. 1759-VI of December 15, 2009) and the EU
Directive 2010/10/63 EU on animal experiments.

Statistical processing of the results was per-
formed by methods of variation statistics using
Mann-Whitney U-test and Student's test using
computer programs IBM SPSS Statistics v.10.1,
and MS Excel 2010 and presented as comparative
tables with the results of different groups. To assess
the probability of the obtained results took the sig-
nificance level p<0.05.

RESULTS AND DISCUSSION. Before starting
IR modeling, basal glycemia of different groups did
not differ significantly (Table 1). Still, after 13 days
of dexamethasone administration, it is possible to
notice its growth in the PC group by 27.6 %, in the
reference group, which received Arfazetin and
metformin — by 12.8 and 6.4 %, respectively.

In the experimental group, which received phy-
tocomposition, fasting glucose concentration in-
creased by 8.6 %, significantly lower by 19.0 % than
the PC group. However, according to modern cri-
teria for the diagnosis of DM [14], the rate of basal
glycemia in venous blood is — 4.0—6.1 mmol/l, which
does not indicate the development of carbohydrate
metabolism in groups 2-5, which were administered
dexamethasone.

Carbohydrate tolerance tests allow correctly
assessing the therapeutic effect of the compound
on glucose utilization, which is especially important
in the absence of a significant impact on basal
glucose blood levels [7].

It is known that the “glucose load” test (OTTG)
since 1999 is considered the “gold standard” for the
diagnosis of not only DM but also the detection of
carbohydrate metabolism disorders [15].

During the OTTG, the following data were ob-
tained, presented in Table 2.

In the analysis of the obtained values (Table 2),
it was taken into account that the first rise in glucose
levels after oral administration reflects the strength
of the reflex stimulation of the sympathetic nerves,
which occurs when glucose enters the gastrointes-
tinal tract. Thus, in healthy individuals, 15-20 mi-
nutes after glucose intake, there is an increase in
blood glucose concentration, which reaches its
maximum up to 60 min, which is associated with
the rate of carbohydrate absorption (determined, in
particular, the condition of the intestinal wall) and
liver function [9-10]. After that, the glucose level
begins to fall, and up to 120 minutes of observation,
the blood glucose concentration should be below
7.8 mmol/l (for capillary blood) and 6.7 mmol/l (for
venous blood) [14, 16], and after 150-180 min

Table 1 — The changes in basal glycemia before and after inducing insulin resistance

Experimental group The basal glycemia, mmol/l
Before the injection After the injection
Negative control (NC) 4.71+0.19 4.50+0.15
Positive control (PC) 4.65+0.09 5.91+0.10
p,>0.10 p,<0,001
Reference group (Arfazetin) 4.73+0.15 5.32+0.13
p.>0.10 p,<0.001
p,>0.10 p,<0.01
Reference group (Metformin) 4.70+0.10 5.00+£0.11
p.>0.10 p,<0.05
p,>0.10 p,<0.001
Experimental group 4.64+0.0 5.03+0.08
(Phytocomposition) p,>0.10 p,<0.01
p,>0.10 p,<0.001
p;>0.10 p,<0.10
p,>0.10 p,>0.10

Note. p, — significantly relative to the NC group;
p, — significantly relative to the PC group;

p, — significantly relative to the reference group (Arfazetin);
p, — significantly relative to the reference group (Metformin).
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Table 2 — The results of oral glucose tolerance test (OGTT)

Experimental group The basal The blood glucose concentration, mmol/l
glycemia, mmol/l | after 30 min | after 60 min | after 90 min | after 120 min | after 180 min
Negative control (NC) 4.5+0.15 6.68+0.21 | 7.03+0.18 | 6.30+0.17 5.59+0.12 4.44+0.08
Positive control (PC) 5.91+0.10 10.54+0.12 | 10.82+0.16 | 9.82+0.10 8.64+0.11 6.32+0.06
p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001
Reference group 5.32+0.13 8.90+0.18 | 9.32+0.12 | 8.09+0.14 7.07£0.17 5.29+0.10
(Arfazetin) p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001
p,<0.01 p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001
Reference group 5.00+0.11 7.68+0.10 | 7.99+0.10 | 7.34+0.09 6.44+0.07 5.07+0.08
(Metformin) p,<0.05 p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001
p,.0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001
Experimental group 5.03+0.08 7.904£0.17 | 7.96+0.11 | 7.02+0.11 6.41+0.13 4.99+0.04
(Phytocomposition) p,<0.01 p,<0.001 p,<0.001 p,<0.01 p,<0.001 p,<0.001
p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001 p,<0.001
p,;<0.10 p,<0.001 p,<0.001 p,<0.001 p;<0.01 p,<0.05
p,>0.10 pP.>0.10 pP.>0.10 p4<0.05 p,>0.10 pP.>0.10

Note. p, — significantly relative to the NC group;
p, — significantly relative to the PC group;

p; — significantly relative to the reference group (Arfazetin);

p, — significantly relative to the reference group (Metformin).

should return to the initial level, or below [17]. This
segment of the curve (after 60 min) is called the
hypoglycemic phase and reflects insulin production,
and mainly depends on the functional state of the
parasympathetic nervous system and the pancreas
function. [10-11].

Thus, in the NC group, the glucose concentra-
tion increased by 48.6, 56.6, 40.4, and 24.6 % after
30, 60, 90, and 120 min, respectively, on an empty
stomach and returned to baseline to 180 min. On
the other hand, in the PC group, blood glucose
levels increased by 78.6, 83.3, 66.5, and 46.5 %
after 30, 60, 90, and 120 min, respectively, and were
7.1 % higher by 180 min relative to basal glycemia,
which is significantly higher than the indicators of
the NC group in all studied time intervals. Therefore,
guided by the criteria for the diagnosis of DM 2 ac-
cording to [15] the results of OGTT, it is possible to
interpret the impaired glucose tolerance (prediabe-
tes) in the PC group.

The introduction of the reference drug “Arfaze-
tin” restrained the increase in glycemia by 10.9, 7.5,
13.7, 13.1 % after 30, 60, 90, 120 minutes relative
to the PC group and returned to baseline by 180
minutes. However, analyzing the absolute values,
the blood glucose level for 120 min was high, which
according to [14], is interpreted as impaired glucose
tolerance (prediabetes) due to the effect of this drug
is not enough to curb the development of glycemia
in experimental diabetes.

According to [14] the first-line drug for treating
patients with DM 2 and overweight is metformin,
which remains the most studied in terms of efficacy
and safety of monotherapy. Under OGTT in the
group, which received metformin, the following
results were obtained: the glycemia after 30, 60,

90, 120 min was significantly lower by 24.4, 22.8,
19.0, 17.3 %, respectively, than the PC group and
did not differ from the indicators of the NC group.

In the experimental group, which received phy-
tocomposition, the glucose concentration was
lower than the PC group by 21.4, 24.8, 26.7, 18.9,
7.8 % after 30, 60, 90, 120, and 180 min, respec-
tively, which significantly exceeded the effect “Ar-
fazetin” for 30, 60, 90 min, and did not significantly
differ from the indicators of the NC group and the
reference group, which received metformin, at all
studied periods.

Based on OGTT results, glycemic coefficients
were calculated, which are used to interpret glyce-
mic curves and are presented in Figure.

After analyzing the coefficients, it can be seen
that in the PC group Baudouin’s and Rafalsky’s
coefficients exceeded the norm. Also, it was found
that the same coefficients exceeded the norm in
the reference group, which received Arfazetin, which
indicates inadequate absorption of glucose from
the intestine and insufficient release of insulin in
response to “glucose load” [10—11]. The same in-
dicators corresponded to the norm in the reference
group, which received metformin and experimental
group, which received phytocomposition. Sokolni-
kov’s coefficient, which reflects a violation of the
relationship between glucose resorption and utili-
zation, indicates insufficient insulin release and
confirms the lack of an adequate hypoglycemic
phase [10-11].

Short insulin test allows assessing the sensiti-
vity of both the liver and peripheral tissues to the
action of insulin, given the inhibition of glucose
production in the liver and increased utilization of
glucose by muscle due to the effect of the hormone
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absolute units

Baudouin’s coefficient
(8C)
m Negative control (NC)
OReference group (Arfazetin)
O Experimental group (Phytocomposition)

Rafalsky’s coefficient (RC)

Sokolnikov’ coefficient
(8O

= Positive control (PC)

Reference group (Metformin)

Figure. Functional glycemic coefficients obtained from oral glucose tolerance test (OGTT).
Note. The line marks the upper limit of the norm for each coefficients.

* 1 — significantly relative to the NC group;
* 2 — significantly relative to the PC group;

* 3 — significantly relative to the reference group (Arfazetin);

* 4 — significantly relative to the reference group (Metformin).

[7]. The test (Table 3) revealed a significant de-
crease in insulin sensitivity by 23.0 % in the PC
group relative to the NC group, which confirms IR
development. In the reference groups, which re-
ceived Arfazetin and metformin, insulin sensitivity
significantly increased by 8.2 and 11.4 % respec-
tively, relative to the PC group.

In the experimental group, which received phy-
tocomposition, the insulin sensitivity coefficient was
45.7 %, whichis 16.2 % higher than in the PC group,

significantly higher than the indicator in the refe-
rence group, which received Arfazetin, and did not
differ statistically from the reference group, which
received metformin and NC group. This indicates
inhibition of IR development under the influence of
phytocomposition at the level of the effect of met-
formin.

The last stage of research was to study the
effect of phytocomposition on the development of
adrenaline hyperglycemia, which is to activate

Table 3 — The results of short insulin test

Experimental group The basal glycemia, The blood glucose concentration
mmol/| after 30 min, mmol/l
Negative control (NC) 4.78+0.08 2.26+0.07
Positive control (PC) 5.98+0.08 4.21+0.16
p,<0.001 p,<0.001
Reference group (Arfazetin) 5.23+0.10 3.25+0.09
p,<0.01 p,<0.001
p,<0.001 p,<0.001
Reference group (Metformin) 5.36+0.11 3,17+0.18
p,<0.001 p,<0.001
p,<0.001 p,<0.001
Experimental group 5.12+0.09 2,77+0.11
(Phytocomposition) p,<0.05 p,<0.01
p,<0.001 p,<0.001
p;>0.10 p,<0.01
ps>0.10 pP,<0.10

Note. p, — significantly relative to the NC group;
p, — significantly relative to the PC group;

p, — significantly relative to the reference group (Arfazetin);
p, — significantly relative to the reference group (Metformin).
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under its influence glycogenolysis in the liver. The
degree and rate of rising of the glycemic curve after
adrenaline injection characterize the state of car-
bohydrate reserves in the body and can be used
as an indicator of impaired carbohydrate metabo-
lism [7, 13]. The results of adrenaline test are pre-
sented in Table 4.

The concentration of glucose in the blood in the
NC group increased by 46.8 and 81.7 % after 30
and 90 min after the introduction of adrenaline
relative to basal glycemia. On the contrary, in the
PC group, there was a statistically more significant
increase in glycemia compared with NC group by
50.3 and 75.9 %, which indicates a substantial in-

crease in sensitivity to the stimulating effect of
adrenaline on gluconeogenesis in induced IR and
once again confirms the profound deviations in
carbohydrate metabolism under the influence of
dexamethasone [12].

In the reference group, which received Arfaze-
tin, glycemia was significantly lower by 31.5 and
61.6 % after 30 and 90 min, respectively, from the
beginning of adrenaline test, and at 90 min corre-
sponded to NC group. In the reference group, which
received metformin, the glycemic level was signifi-
cantly lower than in the PC group by 61.4, 98.3 %,
and by 11.1, 22.4 % from the NC group in 30 and
90 min, respectively, after the injection of adrenaline.

Table 4 — The results of adrenaline test

Experimental group The basal glycemia, The blood glucose concentration, mmol/l
mmol/l After 30 min After 90 min
Negative control (NC) 4.41+0.09 6.46+0.13 8.00+0.15
Positive control (PC) 5.63+0.11 11.07+0.17 14.48+0.25
p,<0.001 p,<0.001 p,<0.001
Reference group 5.47+0.07 9.05+0.25 10.71+0.36
(Arfazetin) p,<0.001 p,<0.001 p,<0.001
p,>0.10 p,<0.001 p,<0.001
Reference group 5.05+0.09 6.87+0.30 8.03+£0.16
(Metformin) p,<0.001 p,>0.10 p,>0.10
p,<0.001 p,<0.001 p,<0.001
Experimental group 5.19+0.08 7.98+0.20 9.73+0.26
(Phytocomposition) p,<0.001 p,.0.001 p,<0.001
p,<0.01 p,<0.001 p,<0.001
p,<0.05 p,<0.01 p,<0.05
p,>0.10 p,<0.01 p,<0.001

The studied phytocomposition inhibited the
development of glycemia by 42.9, 70.2 % after 30
and 90 min, respectively, relative to the PC group,
which corresponds to the indicators of NC group
and reference group, which received Arfazetin. Still,
this decrease is not enough to exceed the effect of
metformin.

CONCLUSIONS. 1. Basal glycemia after mo-
deling insulin resistance in the experimental group,
which received the phytocomposition, was signifi-
cantly lower by 19.0 % from the positive control
group and did not differ from the activity of metfor-
min.

2. During the oral glucose tolerance test, the
phytocomposition significantly inhibited the growth
of glycemia in all studied periods relative to the
indicators of the positive control group. However,
functional glycemic coefficients, which were ob-

tained based on the same test data, did not exceed
the norm.

3. Insulin sensitivity under the influence of
phytomedicine increased by 16.2 % above the
positive control group, indicating inhibition of insulin
resistance development under its influence.

4. The studied phytocomposition inhibited the
development of adrenaline glycemia by 42.9,
70.2 % after 30 and 90 min, respectively, relative
to the positive control group, which corresponds to
the indicators of the negative control group and
reference group, which received Arfazetin, but this
decrease is not enough to exceed the effect of
metformin.

5. The obtained results indicate that the studied
phytocomposition inhibits the development of insulin
resistance and carbohydrate tolerance in the
conditions of insulin resistance caused by the
introduction of dexamethasone.
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A. 1. Ay6, I. M. Kniw, /1. B. BpoHCbKa, I. . CTeuniumH

TEPHOMI/ILCbK HALIOHASIbHA MEAVNYHY YHIBEPCUTET IMEHI I. . FTOPBAYEBCHKOIO

MO3 YKPAIHV

JOC/IKEHHA CIIETTU®IYHOT AKTUBHOCTI ®ITOKOMITO3UIIIT
ITPU THCY/ITHOPE3UCTEHTHOCTI, CHPUUYMHEHIN JEKCAMETA30HOM

Pestome

Bcmyn. Llykposuti diabem 2 muny (L4 2) ocmaHHiM Yacom Habysae enioemidyHo20 xapakmepy MoWwUpPEHHS.
Y csimi HasivyembCcsi pubu3Ho 463 M/IH XBOPUX, a 3a npo2Ho3amu ekcriepmis MixHapoOdHoI chedepayii diabemy,
00 2045 p. nepedbavaembcs 36i/1bWEHHS X Kilbkocmi 00 629 M/H 0ci6, 3 skux noHad 90 % npunadamume Ha
LA 2. He3gaxaroqu Ha 3Ha4yHUl npo2pec y BUBYEHHI namoeeHe3y LI/], wupokull cekmp npomudiabemuyHux
npenapamis, ye 3axs0prBaHHs 3a/1ULIAEMbCS 20CMPOH MeOUYHOK ma Coyia/lbHO npob/ieMoro.

Mema 0ocnidxeHHs1 — 8UB4YUMU CrieyugiyHy akmusHicmb ¢himoKoMMo3uyil, Wo Micmumse Cyxi ekcmpaxkmu
siucmsi woskosuyi 6inoi (Morus alba L.), cmysok ksacosi 38udatiHol (Phaseolus vulgaris L.) ma na2oHis 4opHuyi
38uyatHoi (Vaccinium myrtillus L.), 3a yMo8 ekcriepuMeHmasibHOi MOO€Ti iHCY/IIHOPe3UuCMEeHMHOCMI, CIPUYUHEHOI
OdekcamMemasoHOM.
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Memoodu 0ocidxeHHs. EKcriepuMeHmu nposoou/iu Ha MPUMICSYHUX Wypax-camysix macoro (200+20) e.
rliodocioHUX mBapuH PO3MOOI/IU/IU HA Maki 2pyru: HezamusHUl ma rno3umusHUl KOHMPO/ib, 2 pechepeHc-apynu,
SIKi ompumMyBasiu apghasemuH i MemagbopMmiH BIONOBIOHO, U ekcriepuMeHmasibHy 2pyry, sika 00epxxysana himokom-
rno3suyjro. IHcyniHope3ucmeHmMHicmes MOOE/HBasIU W/ISIXOM BHYMPIWHBOM 1308020 BBEOEHHS 2/TIOKOKOpMuUKocme-
poidy dexcamema3soHy (0,125 me/ka WjooHs 8rpodosx 13 oHis ypaHyi). CmaH By2/1eB00H020 20Meocmasy OUiHIo-
Ba/1U 3a 3MiHaMUu 6a3asibHoI 2/1ikeMii ma 3a 00rMoMOo20t0 0pa/IbHO20 Mmecmy mosiepaHMHoCcMi 00 2/1F0Ko3U, KOpom-
K020 iHCY/1iHOB020 Ui adpeHasliHoBo20 mecmy. Takox 6y/10 po3paxosaHo (hyHKYIOHa/IbHI a/ikeMidHi KoegiyieHmu.
CmamucmuyHy 06po6Ky rposoou/iu 3a 00MOMO20K0 KOMIT'tomepHUX rpoepam IBM SPSS Statistics v.10.1 ma
MS Excel 2010.

Pe3ysibmamu Ui 062080peHHs. [7likemisi Hamuje ric/151 MOOesIoBaHHSs1 iHCYiHope3ucmeHmMHocmi 8 excriepu-
MeHmasibHIl apyni, ska ompumysasna himokoMno3uyiro, bys1a 3Ha4HO HUXYOK — Ha 19,0 % 8i0 epyru no3umusHo-
20 KOHMPO/Io | He BIOpI3HSsI/Iacs B8I0 akmusHocmi MemagopmiHy. Mi0 yac opa/ibHo20 mecmy mosiepaHmHocmi 0o
2/TI0KO3U himOoKOMIMO3UYisi Cymmeso npuHidysasna 3pocmaHHs 2/1iKkeMmil 8 yci 00cioxysaHi nepioou wjooo rnokas-
HUKI8 2pynu no3umusHO20 KOHMPOJI0. PYHKUIOHA/IbHI 2/TIKeMidHi KoegbiyieHmu, o0epxaHi Ha OCHOBI daHUX mecmy,
He nepesuwysanu HopMu. Hymsugicme 00 iHCY/iHy nid s8rusoM ghimokomnosuyii 36isbwunack Ha 16,2 % nopis-
HSIHO 3 2pyrOr0 NMO3UMUBHO20 KOHMPO/THO, WO CBIOYU/IO MPO MPUSHIYEHHS PO3BUMKY [HCY/IIHOPE3UCMeHMHOCMI rio
tio2o sri/1uBoM. [ocioxysaHa thimokoMno3uyis rpuaHivysasia po3sUMoK adpeHasiHosoi e/nikemii Ha 42,91 70,2 %
yepe3 30 ma 90 x8 8i0MosiOHO W00 2pynu Mo3UMUBHO20 KOHMPO/IO, WO BIONOBIOas10 MoKasHUKaM 2pynu Heaa-
MUBHO20 KOHMPO/IK0 Ma pethepeHc-2pynu, sika ompumysasa aphasemuH, ase Yb0o20 3HUXEHHSI He00CmamHbO0,
wo6 nepesuwyumu echekm mMemeopmiHy.

BucHosok. OmpumaHi pe3y/sibmamu 8Kkasyrombs Ha me, Wo 00C/1ioxKyBaHa himoKoMno3uyis MpuaHivye po3su-
MOK IHCY/IIHOpe3ucmeHmHocmi ma mo/siepaHm+{ocmi 00 8y2/1e800i8 3a YMOB IHCY/IIHOpe3UCMeHMHOCMI, CripuYu-
HeHoI BBe0eHHSIM 0eKcamema3soHy.

K/TIOYOBI C/IOBA: LyKpoBuMii fiiabeT; iHCYMiHOPE3UCTEHTHICTb; PITOKOMNO3ULiA; rinorfikemMiyHa akTUB-
HiCTb; LLOBKOBMLSA Gina; KBacons 3BMyaiiHa; YOpHULIA 3BUYaliHa.

A. N. Oy6, WN. H. Knuw, /1. B. BpoHcka, W. M. CteunwmnH
TEPHOMO/ILCKN HAL{MOHAﬂbeIVI ME,[{ML[MHCKMVl YHUBEPCUTET MEHW U. A. TOPBAYEBCKOIO
MO3 YKPAVIHbI

VICCJIEJJOBAHUE CIEIIM®UYECKON AKTUBHOCTH ®UTOKOMITO3UIIN
IMPU MHCY/IMHOPE3MUCTEHTHOCTH, BHI3BAHHO! JEKCAMETA30HOM

Pestlome

BcmynneHue. CaxapHbil duabem 2 muna (C4 2) 8 nocsiedHee spemMsi npuobpemaem arudemuyeckuli xapakx-
mep pacnpocmpaHeHusi. B Mmupe Hacdyumbsigaemcsi MpumMepHo 463 M/H 60/bHbIX, & M0 NPo2HO3aM 3KCrepmos
MexdyHapooHol chedepayuu duabema, 8 2045 2. npedrosiazaemcs yse/iudeHue ux Koaudecmsa 00 629 M/IH
4esiosek, U3z komopbix 6osee 90 % 6ydem npuxooumscsi Ha CL 2. Hecmompsi Ha 3Ha4ume/ibHbIl rpogpecc 8
usyyeHuu namoeeHe3a C/, wupokuli cnekmp npomusoduabemuyeckux npenapamos, 3mo 3abosiesaHue ocma-
emcsi ocmpol MeduyuHckol u coyuasibHoU rnpobsemod.

Lenb uccnedosaHusi — usyyums crieyughudeckyro akmusHOCMb (hUMOKOMIo3uyuu, codepxawel cyxue
aKcmpakmsl iUCmMbeB Wesikosuybl 6es10l (Morus alba L.), cmsopok ¢hacosiu 0bbikHoseHHoU (Phaseolus vulgaris L.)
u nobeaos YepHUKU 06bIkHoBeHHOU (Vaccinium myrtillus L.), 8 yc/108usix akcriepuMeHmasibHol MoOOesiu UHCY/IUHO-
pesucmeHmMHoOcmu, 8bi38aHHOU 0eKcaMemasoHOM.

MemoOosbI uccriedosaHus1. SKCriepuMeEHMbI MPOBOOU/IU HA MPEXMECSIYHbLIX Kpbicax-camyax secom (200+20) e.
Tod0nbIMHbIX XXUBOMHbLIX pacrpedesIu/Iu Ha credyrowue epyrbl; HeaamusHbIl U M03UMmuUBHbIU KOHMPOsb, 2 pe-
bepeHc-2pynnbl, noayyaswue aphazemuH U MemgopMuH COOMBEMCMBEHHO, U 3KCIEPUMEHMA/ILHYIO epyrry,
Komopasi nosy4asna (humoKOMIo3uyuro. VIHCY/IUHOPe3uCmMeHMHOCMb MOOe/IUPOBasIU MymeM BHYMPUMbILLEYHO20
BBEOEHUS 2/1I0KOKOpmMuUKocmepouda dekcamemasoHa (0,125 me/ke exxedHesHO 8 meyeHue 13 oHel ympowm). Co-
CmosiHUe y2/1eB00H020 20Meocmasa OyeHUBas/IU 10 USMEeHeHUsIM 6a3a/1bHol 2/IUKeMUU U C MOMOWbIO OPasIbHO20
mecma mosiepaHmHOCMU K 2/110K03e, KOPOMKO20 UHCY/TUHOB020 U adpeHa/luHoB020 mecma. Takxe 6bi/iu pac-
cyumaHbl (hyHKYUOHa/IbHbIe 2/1UKeMuYeckue KoaghchuyueHmsl. Cmamucmudeckyto 0bpabomky nposoousiu ¢
MOMOWbI0 KOMMbIOMepPHbIX fpoepamm IBM SPSS Statistics v.10.1 u MS Excel 2010.
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Pe3ynbmamsl u o6cyxoeHue. [7IuKkeMmusi Hamowjak rnocsie MooesiuposaHuUsi UHCY/TUHOPE3UCMEHMHOCMU 8
KcrepuMmeHmasibHol 2pyrne, rno/ydasuwel (humoKoMIo3uyuro, bbl1a 3Ha4umesibHo Huxxe —Ha 19,0 % om epynrib|
10/10)KUME/IbHO20 KOHMPO/IS U HE om/iudasiacb 0m akmusHocmu MemgbopMuHa. Bo spemsi opasibHo2o mecma
mosiepaHmHOCMU K 2/110KO3€ (hUMOKOMITO3UYUsT CYyUeCmBeHHO Modas/isi/ia so3pacmaHue 2/lukemMuu 8o Bce Uc-
c/1edyembie nepuodbi OMHOCUME/LHO Mokasamesel epymrbl Mo/I0KUMesIbHO20 KOHMPO/isl. PYHKYUOHA/IbHbIE
2/ITUKeMuYecKue KoaghghuyueHmsl, rMosy4eHHbIe Ha OCHOBE OaHHbIX Mecma, He npesbIlasIu HopMbl. Hyscmaumeris-
HOCMb K UHCY/IUHY MO0 B/IUSIHUEM (hUMOKOMITO3UYUU yBenudunack Ha 16,2 % no cpasHeHuro ¢ 2pynnod rnosoxu-
meJ/IbHO20 KOHMPOJ/Isl, YMO CBUOEME/ILCMBOBA/IO 06 YeHemeHuU pa3sumusi UHCY/IUHOPE3UCMEHMHOCMU 100 e20
B/IUsIHUEM. Viccriedyemasi humokoMnosuyus rnodas/issia pasumue aopeHasuHosol anukemMuu Ha 42,9 u 70,2 %
yepe3 30 u 90 MUH cOOMBEMCBEHHO OMHOCUME/IbHO 2PYIIbl MOIOKUME/IbHO20 KOHMPO/Is, 4mo cOOMBemcmaso-
Ba/I0 rokasamesisiM epyrirnbl ompuyame/ibHo20 KOHMPO/Is U peghepeHc-epyrnbl, nosydasweli apgha3zemuH, HO
3MOo20 CHUXeHUs1 HeA0CMamo4vHO, YmobhbI rpesbicumb aghghekm MemgopMUHa.

Bb1800. [10/1y4eHHbIe pe3y/ibmambl yKasbiBarom Ha mo, 4mo ucciedyemasi (oumoKoMno3uyus nodassisem
passumue UHCY/ITUHOpe3UCMeHMHOCMU U MOJIEPAHMHOCMU K y2/1e800aM 8 YC/108USIX UHCY/IUHOPE3UCMEHMHOCMU,
BbI38aHHOU BBeOeHUEM dekcaMemasoHa.

K/TIOYEBBIE C/TOBA: caxapHbiii Ana6eT; MHCY/IMHOPE3UCTEHTHOCTb; PUTOKOMMO3ULUA; TMNOTTTUKEMU-
yecKkasi akTUBHOCTb; LWenkoBuua 6enas; paconb 06bIKHOBEHHAs; YePHUKA OObIKHOBEHHASA.
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