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INVESTIGATION OF THE EFFECT OF ARTEMISIA L. HERB EXTRACTS ON
THE PROGRESS OF THE TOXIC TETRACHLOROMETHANE LIVER DAMAGE

Introduction. Artemisia L. genus species are the promising sources for the manufacturing of drugs with hepa-
toprotective activity. They are used as appetizing, anthelmintic, bactericidal, choleretic and anti-inflammatory re-
medies. The pharmacological activity of Artemisia L. species is caused by the presence of different groups of bio-
logically active substances.

The aim of the study — to learn the acute toxicity and the effect of Artemisia absinthium and Artemisia vul-
garis water-alcohol extracts on the progress of the toxic tetrachloromethane liver damage.

Research Methods. The method of preclinical study of drugs safety was used to determine the acute toxicity.
The investigation of hepatoprotective activity of Artemisia absinthium and Artemisia vulgaris extracts was performed
using the model of acute tetrachloromethane hepatitis. Hepatoprotector of local manufacturer (“Silibor” tablets) was
used as the reference drug.

Results and Discussion. It was found that intragastric administration of Artemisia absinthium and Artemisia
vulgaris extracts at the dose of 6000 mg/kg does not lead to the death of animals. There were no changes in the
integral, hematological, biochemical parameters and in the morphological structure of the internal organs of ex-
perimental animals. It allows to characterize the extracts at this dose as almost non-toxic ones (V toxicity class,
LD,,>5000 mg/kg) according to the toxicity classification of substances. The results of Artemisia absinthium and
Artemisia vulgaris extracts study indicate that they show the distinct hepatoprotective activity in condition of acute
toxic liver damage. They suppress peroxide destructive processes and reduce the evolution of cytolysis syndrome
and their effects are no inferior rather than the effect of tablets “Silibor”.

Conclusions. The study of acute toxicity of Artemisia absinthium and Artemisia vulgaris extracts after their
intragastric administration at the dose of 6000 mg/kg does not lead to the animals death. They were tidy and had
the good appetite. The animals reacted adequately to sound and light stimulation. The processes of urination and
defecation were unchanged. Breathing disorders and seizures were not observed. The investigated Artemisia
absinthium and Artemisia vulgaris extracts demonstrate hepatoprotective activity in condition of acute toxic liver
damage. This is proved by decreasing in the intensity of lipid peroxidation and in the toxicity of tetrachloromethane.
Biochemical parameters of the animals’ blood and the liver homogenate became responded to the level of intact
animals.

KEY WORDS: acute toxic liver damage caused by tetrachloromethane; extract; Artemisia absinthium;
Artemisia vulgaris; histological examination.

INTRODUCTION. Artemisia genus species are
promising sources for the manufacturing of drugs
with hepatoprotective activity. They are used as
appetizing, anthelmintic, bactericidal, choleretic and
anti-inflammatory remedies. The pharmacological
activity of Artemisia L. species is caused by the
presence of different groups of biologically active
substances [1].

Artemisia absinthium herbal medicines stimu-
late reflexively the function of glands of the gastro-
intestinal tract. They also enhance the bile excretion
and significantly improve the digestion. Terpenoids
of the plant show the pronounced anti-inflammato-
© R. A. Hrytsyk, O. A. Struk, V. M. lvanochko, 2019.

ry effect, stimulate the functions of the reticuloen-
dothelial system and the phagocyte activity. In
addition, Artemisia absinthium has anti-inflamma-
tory, antiseptic, anthelmintic and anti-ulcer proper-
ties. Artemisia vulgaris herbal medicines have the
calming effect, relieve cramp and convulsions, have
the mild hypnotic and diaphoretic effects, stimulate
the appetite and regulate the functional activity of
the digestive tract [1, 2].

To determine the safety of new drugs or sub-
stances, it is mandatory to study their toxicity [3].

Diseases of the hepatobiliary system are an
important problem of the modern medicine. Medical
and social importance of liver toxicity is due to en-
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vironmental pollution, widespread use of chemical
compounds in the everyday life, the alcohol abuse
and complications of pharmacotherapy. All these
factors affect on the liver — the central organ of
metabolism and biotransformation and cause its
damage [4—7]. Hepatoprotectors are prescribed to
treat the liver disorders. They are capable to protect
or even stabilize the membranes of hepatocytes.
There are not a lot of modern hepatoprotective
agents in the Ukrainian pharmaceutical market.
Therefore, it is important to search for new medi-
cines with hepatoprotective activity of synthetic and
natural origins. Plants that contain polyphenolic
substances and are capable to influence on the
main links in the hepatobiliary system pathogenesis
are of the greatest interest [1, 8].

This scientific research is a part of the complex
research work of the Pharmacy Department of
Ivano-Frankivsk National Medical University “Re-
search of cultivated and wild medicinal plants of the
Western region of Ukraine and development of
technologies for their use with therapeutic purpose”
(number of state registration 0118U003809).

Acute toxicity and hepatoprotective activity of
Artemisia absinthium and Artemisia vulgaris ex-
tracts were investigated with the help of professor
G. M. Ersteniuk (the head of Biological and Medical
Chemistry Department named after academician
G. O. Babenko, Ivano-Frankivsk National Medical
University) and professor Y. S. Gudyvok (the profes-
sor of Pharmacology Department, lvano-Frankivsk
National Medical University).

The experiments were performed on the basis
of the training-experimental complex “Vivarium” of
Ivano-Frankivsk National Medical University. We
used white non-linear mature male mice weighing
19-21 g and white male rats without breed wei-
ghing 180-250 g. Animals were kept in the vi-
varium in accordance to the requirements of
sanitary and hygienic standards and using the
standard ration.

The aim of the study — to learn the acute toxicity
and the effect of Artemisia absinthium and Arte-
misia vulgaris water-alcohol extracts on the pro-
gress of toxic tetrachloromethane liver damage.

RESEARCH METHODS. All practical material
is processed by the method of variable statistics by
the calculation of the arithmetic average mean and
its standard error. The reliability of the compared
values was evaluated by the Student’s criterion.
The probability level was accepted as p<0.05 [9].

The study of acute toxicity of Artemisia absin-
thium and Artemisia vulgaris extracts was con-
ducted using white non-linear mature male mice.

The animals were kept in standard sanitary
conditions (at the temperature of 20-24 °C, humidi-

ty of 50-55 % and natural day-night light mode) in
the plastic cages.

The method of preclinical study of drugs safety
was used to determine acute toxicity [3]. The study
was conducted in the reduced format using only
one species of animal (white non-linear mature male
mice) because of planning the complete preclinical
study in future. Animals were divided into 3 groups
of 6 animals. The maximum dose that depends on
the route of administration is the limit indicator of
acute toxicity [3]. The investigated extracts were
administered intragastrically. The animals of group 1
were administered Artemisia absinthium extract at
the dose of 6000 mg/kg; the animals of group 2
were administered Artemisia vulgaris extract at the
dose of 6000 mg/kg; animals of group 3 were intact.
The animals were monitored for 14 days.

The degree of extracts toxicity was evaluated
based on their mortality and the changes in the
general condition of the animals, dynamics of their
body weight, hematological and some biochemical
parameters of blood. The toxicity class was deter-
mined according to the common classification [3].

The work was carried out in accordance with
international and national requirements for the
humane treatment of animals and in compliance
with the requirements of Directive 86/609/EEC
about the protection of animals of the “European
Convention for the Protection of Vertebrate Animals
which are used for Experimental and Scientific
Purposes” [10-13].

The study of biochemical parameters was car-
ried out on the basis of the Center of Bioelemento-
logy of the lvano-Frankivsk National Medical Uni-
versity (accreditation certificate number 037/14,
April 29, 2014).

The effects of drugs on the hemogram were
evaluated by the content of erythrocytes, leukocytes
and hemoglobin in the peripheral blood of animals
and were determined by the common methods. The
determination of erythrocyte sedimentation rate
(ESR) was performed by the Panchenkov method.
Glucose oxidase method was used to determine
the serum glucose concentration. Sets of reagents
of Filisit-Diagnosis (Ukraine) were used to deter-
mine urea with the help of urease method. Hypo-
bromite method was used for searching residual
nitrogen (Rappoport-Eichhorn method), and the Ik
method was used to determine the total content of
cholesterol. The state of the antioxidant system was
evaluated in the activity of ceruloplasmin. It is syn-
thesized in liver hepatocytes by combining the al-
pha-2 globulin fraction with 6 copper atoms and it
is a protein enzyme. Ceruloplasmin is the main
extracellular antioxidant that circulates in the blood
and prevents the appearance of harmful under-
oxidized metabolism products (free radicals, bio-
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logically active amines, etc.) formed under hypoxia,
which might be caused by many diseases. The
concentration of ceruloplasmin in serum samples
was determined by reaction with ortho-phenylene-
diamine [12].

The study of hepatoprotective activity of Arte-
misia absinthium and Artemisia vulgaris extracts
was performed using the model of acute tetrachlo-
romethane hepatitis [3]. Tablets Silibor as a hepa-
toprotector of local manufacturer (Preclinical Drug
Research (Guidelines), 2001) was used as the
reference drug.

The experiments were performed on white male
rats without breed weighing 180-250 g. They were
divided into 5 groups of 6 animals: animals of
groups 1 and 2 were subcutaneously injected with
Artemisia absinthium and Artemisia vulgaris ex-
tracts at a dose of 25 mg/kg; animals of group 3
were treated with Silibor at a dose of 25 mg/kg;
animals of group 4 were not treated (control group);
animals of group 5 were intact. The liver pathology
was modeled by the single subcutaneous adminis-
tration of 50 % tetrachloromethane oil solution to
the animals of the groups 1-4 at a dose of 0.8 ml
per 0.1 kg of animal weight for 2 days with an inter-
val of 24 hours. The test substances and the refe-
rence drug were administered subcutaneously to
the animals of groups 1 to 3, one hour before and
two hours after administration of hepatotropic
poison [14].

Animals were removed from the experiment by
decapitation on the third day after the first injection
of tetrachloromethane. Their blood was collected
and the livers were removed. The conclusion about
the efficacy of the tested extracts was made on the
basis of biochemical parameters of the liver and
serum determined 24 hours after the last injection
of tetrachloromethane.

One of the criteria of the hepatoprotective effect
of the test substances is the survival rate of animals
[3].

The evaluation of the intensity of peroxide de-
structive transformations in the animals’ body was
determined by the content of TBAreactants in serum
and liver homogenates. In serum there was also
determined the activity of alanine aminotransferase
(ALT), which is a hepatospecific marker of cytolysis.

The determination of ALT activity was carried
out using the unified dinitrophenylhydrazine Reit-

man-Frankel method with the help of the standard
set of SIMKO Ltd reagents [12].

The level of lipid peroxidation product (TBA-
reactants) was evaluated spectrophotometrically
by reaction with 2-thiobarbituric acid. It was con-
ducted by the method of E. N. Korobeinikova using
biochemical sets of a local producer (set of reagents
of Filisit-Diagnosis, Ukraine) [15].

Determination of arginase activity was per-
formed according to the method of I. Snipacho in
modification of V. A. Khramov and G. G. Lystopad
[16].

For histological examination the liver was fixed
in 10 % neutral formalin solution, then dehydrated
with alcohols of increasing concentration and put
into the paraffin. Serial paraffin sections of 3—6 mic-
rons in thickness were made from paraffin blocks
using the microtome MS-2 and were colored with
hematoxylin and eosin. Tissue morphometry was
performed using DP-SOFT morphometric software
for Micros Austria microscope at x100 and x200
magnifications and using D 03 THIN camera.

RESULTS AND DISCUSSION. The maximum
administered doses are conditionally accepted as
LD,, for Artemisia absinthium and Artemisia vul-
garis extracts. The results of toxicity studies of the
extracts are shown in Table 1.

Received data indicate that intragastric admi-
nistration of Artemisia absinthium and Artemisia
vulgaris herb extracts at a dose of 6000 mg/kg does
not lead to the death of animals (Table 1). Animals
were tidy and had a good appetite. They responded
adequately to sound and light stimulations. The
urinary and defecation processes were normal,
respiratory disorders and seizures were not ob-
served.

The increase in body weight in the researched
groups did not differ from the intact one (Table 2).

The research indicators of some hematological
and biochemical parameters of experimental ani-
mals after 14 days of the experiment are shown in
Table 3.

The results of the research indicate that peri-
pheral blood parameters of mice after administration
of Artemisia absinthium and Artemisia vulgaris
extracts are within the intact group. It was found
that there were no statistically significant changes
in peripheral blood parameters after the single ad-

Table 1 — Results of the acute toxicity investigation of Artemisia L. herb extracts

Name of the test Dose, The result of monitoring, number of died animals/ ..
. ) Toxicity class
substance mg/kg total number of animals in the group
Artemisia absinthium herb 6000 0/6 V class
water-alcohol extract
Artemisia vulgaris herb 6000 0/6 V class
water-alcohol extract
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Table 2 — Change in the body weight of experimental animals after a single administration
of Artemisia absinthium and Artemisia vulgaris extracts

The body weight of mice, g,
Test extracts X+AX, n=6
Before the experiment After 14 days
Artemisia absinthium herb water-alcohol extract 19.50+0.77 20.40+0.57
Artemisia vulgaris herb water-alcohol extract 19.60+0.55 20.50+0.52
Intact animals 19.70+0.97 20.8040.63

Table 3 — Hematological and biochemical parameters of the mice blood after 14 days of administration
of Artemisia absinthium and Artemisia vulgaris extracts

Investigated parameters, , n =6

< s 5 1 g -2

>1g | &8 | |8 5|5 |8 | 8 |E5
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Artemisia absinthium | 130.80 | 7.98 7.60 4.18 6.15 6.35 2.89 | 39.20 | 42.50 | 27.30

herb water-alcohol +2.24* | +0.35* | £0.30* | £0.28* | £0.26* | £0.31* | £0.14* | +2.24* | £2.10* | £1.98*
extract

Artemisia vulgaris 13250 | 8.13 7.50 4.06 6.20 6.46 2.88 | 38.90 | 43.30 | 27.70

herb water-alcohol +2.21* | £0.27* | £0.26* | £0.21* | +0.21* | £0.28* | +0.11* | +2.01* | +2.28* | +2.25*
extract

Intact animals 132.80 | 8.11 7.40 4.08 6.23 6.41 2.82 | 38.50 | 43.80 | 26.20

+2.80 | £0.43 | +0.28 | £0.21 | +0.27 | +0.30 | +0.18 | +2.28 | #2.43 | £1.20
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Note * — the reliability of deviation of these groups in relation to intact animals (p<0.05).

ministration of herbal extracts in the acute expe-
riment.

The study of hematological and biochemical
parameters of mice blood after single administration
of Artemisia absinthium and Artemisia vulgaris
extracts shows the absence of toxic effect on the
body. It is confirmed by the activity of antioxidant
protection, which is within the limits, and hemato-
logical parameters — the number of leukocytes,
erythrocytes and hemoglobin level in the peripheral
blood are within the indicators of the intact animals.

Ceruloplasmin is a major extracellular anti-
oxidant. It also acts as a transporter of copper ions
and it is a donor of copper for the synthesis of
enzymes that are responsible for tissue respiration
and energy metabolism, hemoglobin synthesis,
hematopoietic processes. It is an important factor
in preventing the development of endotoxicosis and
immune natural protection of the body. The liver is
one of the most important barriers to endotoxicosis.
It provides detoxification processes in the body by
preventing the development of multiple organ
dysfunction and insufficiency. Reduction of
ceruloplasmin activity in pathological diseases is
regarded as the formation of liver dysfunction and
the significant decrease in activity — as the deve-
lopment of liver failure and is an indicator of the
formation of poly organ failure. Therefore, deter-
mination of the activity of ceruloplasmin in the blood

is one of the important indicators of the functional
state of the liver.

Livers of intact and experimental animals in
macroscopic examination are visually unchanged
and occupy the typical locations. At the optical level
of liver histological sections examination of the
control animals was found that the liver lobes had
clear contours. Hepatocytes form liver beams that
radially diverge from the central vein. There is an
uneven blood supply of sinusoidal capillaries in the
perisinusoidal spaces. The connective tissue layers
are visualized in the perivascular space (Fig. 1).

Hepatocytes of the liver of experimental animals
have the typical structures, arranged in two rows

Fig. 1. Histostructure of the liver of the control animal.
Coloring: hematoxylin and eosin. Magnification: x100.
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and formed in the liver lobe beams (Fig. 2). These
are cells of polygonal shape, preferably with one
round nucleus, that are centrally located, containing
one or two nuclei.

The central vein is radially approached by
sinusoids. The lumen of the sinusoidal hemo-
capillaries is irregular in shape and contains single
erythrocytes. In the perisinusoidal space, the thin
reticular fibers of the connective tissue are traced.
Microscopic examination revealed that the liver
structure of animals of the control and experimental
groups corresponds to normal. The results of
biochemical studies of blood serum and liver
homogenate in acute toxic liver damage are shown
in Table 4.

Fig. 2. Histostructure of the liver of the experimental
animal — water-alcohol extract of Artemisia absinthium.
Coloring: hematoxylin and eosin. Magnification: x100.

Table 4 — The influence of Artemisia absinthium and Artemisia vulgaris extracts on biochemical
parameters of blood serum and liver condition in acute hepatitis

Sochemical R Test extracts 5? : A) O'If
and hematological absinthium herb F]é\rtemisia \_/ulgar is Tablets tZ?r:clr?lgr%- Intact animals
parameters water-alcohol erb water-alcohol | gy oo h
extract extract methane
Dose, mg/0.1 kg 25 25 25 0.8 mi -
Blood serum
ALT, pkmol/h mL 0.56+0.03* 0.69+0.04* 0.27+£0.01** | 1.36+0.04** 0.24+0.02
TBA reactants, nmol/mL 3.80+0.21* 4.02+0.16** 3.86+0.05* 5.84+0.02** 3.52+ 0.07
Arginase, pkmol/0.1mg 0.306+0.060 0.310+0.008 0.302+0.007 | 0.410+0.011 | 0.290+0.007
Ceruloplasmin, 25.20+£1.20 24.80+1.18 25.90+1.21 19.80+1.16 26.20+1.20
conventional units
Liver homogenate
TBK reactants, pkmol/g | 32.40+£1.17* | 37.104£1.17** | 33.50+0.87** | 62.20+1.51* | 26.20+0.63

Note. * — the reliability of the deviation relative to the data of the intact animals group (p<0.05); ** — the reliability of the
deviation relative to the data of the control animals group (p<0.05).

The received data (Table 4) indicate that the
single administration of tetrachloromethane was
accompanied by the development of acute toxic
liver damage. Significant intensification of lipid
peroxidation processes and depletion of the anti-
oxidant protection system were observed in ex-
perimental animals, resulting in impaired structural
and functional integrity of membranes. The destruc-
tion of the components of the cell membrane caused
the development of the distinct cytolytic syndrome,
as evidenced by the increase of ALT activity to
(1.36+0.04) at normal (0.24+0.015) pkmol/h mL and
arginase enzyme activity (which is a highly specific
indicator of the function of the hepatocyte memb-
ranes and its organelles) to (0.410+0.011) at normal
(0.230+0,007) pkmol/0.1 mL. Simultaneously, the
activity of ceruloplasmin, which is a leading extracel-
lular blood antioxidant synthesized in hepatocytes
due to the combination of alpha-2 globulin fraction
with 6 copper atoms, changes in the opposite di-
rection — (19.8+1) conventional units at normal
(26.2+1.20) conventional units.

Using the Artemisia absinthium and Artemisia
vulgaris extracts and the Silibor tablets in experi-
mental hepatitis was accompanied by a remarkable
improvement of the studied parameters. Thus, the
ALT activity after administration of the test extracts
decreased by 58.8 % and 49.3 % respectively, and
the activity of enzyme indicators changed in the
direction of normalization and equaled (0.306+0.006)
and (0.310+0.008) pkmol/0.1 mL respectively,
whereas the activity of ceruloplasmin corresponded
to the level of intact animals.

Silibor tablets show the better effect on the de-
velopment of cytolysis syndrome causing the norma-
lization of ALT activity, ceruloplasmin and arginase
activity, which equaled (0.302+0.007) kmol/0.1 ml.

The synchronous use of hepatotropic poison
and Artemisia absinthium and Artemisia vulgaris
extracts resulted in the decrease of the levels of
TBA reactants in the blood serum by 35.0 % and
31.2 % respectively and in the liver homogenate by
47.9 % and 40.3 % respectively. The use of Silibor
tablets leads to decrease in the level of TBA reac-
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tants in the blood serum and liver homogenates by
34.2 % and 46.1 % respectively.

The received data show that extracts of Arte-
misia absinthium and Artemisia vulgaris herb in the
case of acute toxic liver damage show the distinct
hepatoprotective activity. They suppress peroxide
destructive processes and reduce the progress of
cytolysis syndrome and their effects are no inferior
rather than the effect of Silibor tablets.

CONCLUSIONS. 1. It was found that intra-
gastric administration of Artemisia absinthium
and Artemisia vulgaris herb extracts at a dose of
6000 mg/kg does not lead to the death of animals,
does not occur changes in the integral, hemato-
logical, biochemical parameters and morpho-
logical structure of the internal organs of experi-
mental animals. It indicates the absence of the
toxicity of extracts at this dose and characterizes
them as almost non-toxic ones (V toxicity class,
LD, ,>5000 mg/kg) according to the toxicity classi-
fication of substances.
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OPUTI'THAJIBHI AOCIIA>KEHHSA

P. A. Tpuyuk?, O. A. CTpyk?, B. M. IBaHO4YKO?
HALIOHA/IbHVV ®APMALEBTUYHVV YHIBEPCUTET?, XAPKIB
IBAHO-®PAHKIBCHKIA HALIOHASIbHW MEAVYHWIA YHIBEPCUTET?

JOC/IIIXKEHHSA BIVINMBY EKCTPAKTIB 3 TPABA BUIB POAY I10/IMH
HA ITEPEBIT"' TOKCAYHOT'O TETPAXJIOPMETAHOBOT'O YPAXKEHHSA ITEYIHKIA

Pesiome

Bcmyn. O0HUM 3 nepcrieKmusHUX O)XXepesi CMBOPEHHST /TIKapCbKUX rnpenapamis i3 2enamornpomeKmopHO
akmusHicmio € 8uou pody [Nos1uH, sIKi 3aCmMOCOoBYOMb SIK anemumHi, 2/1UCMOa2iHHI, 6akmepuyuoHi, XOBYO2IHHI ma
npomusana/ibHi 3acobu, Oisi IKUX 3yMOB/IEHA HasiBHICMIO Pi3HUX 2Pyl 6i0/102i14HO aKmMUBHUX Cr1O/IyK.

Mema 0ocnidXeHHs — BUBHUMU 20CMPY MOKCUYHICMb ma Br1/lu8 BOOHO-CIUPMOBUX eKCmpakmis 3 mpasu
M0/IUHY 2iPKO20 i NO/IUHY 38UYaliHo20 Ha rnepebie MOKCUYHO20 Mempax/iopMemaH0B8020 YPaKEHHST MeYiHKU.

Memoodu docnidxeHHs. [/151 BUSHA4YEeHHST 20CMpPOi MOKCUYHOCMI BUKOPUCMOBYBa/IU MEMOOUKY OOK/TiHIYHHO20
BUBYEHHS1 6E3MEeYHOCMI JTIKaPCbKUX 3aco6is8. ernamo3axucHy akmusHICMb eKcmpakmis 3 mpasu rosluHy 2ipKo20
ma no/suHy 3suyaliHo20 BUBYa/IU Ha MOOE/Ii 20cmpPo20 mempax/10pMemaH0B8020 2eriamumy. SK npenapam rnopis-
HSIHHS1 3aCmOCoByBa/iu 2er1amornpomeKmop 8iM4YU3HsIHO20 BUPOGHUYMBa — mabiemku “Cusibop”.

Pe3ynibmamu (i 062080peHHs. Y pesy/ibmami nposedeH020 00C/iO)KEHHsI BCMAHOB/EHO, WO BHYMpiw-
HbOWTYHKOBE BBEOEHHST eKcmpakmis 3 mpasu noJIuHy 2ipko2o ma no/uHy 3s8uydaliHo2o 8 003i 6000 me/Ka He npu-
3B800U/10 00 3az2ubesii mBapuH, 3MiH 3i CMOPOHU IHMe2paslbHUX, 2eMamo/102i4HUX, BGIOXIMIYHUX MOKa3HUKIB ma
MOopghos102i4HOT CMpPYKMYypU BHYMPIWHIX opaaHis modoC/IiOHUX MBaPUH HE BUHUKAa/IO, U0 BKa3yBa/lo Ha BiIOCYMHICMb
MOKCUYHOI Oii ekcmpakmis y yiti 003i ma xapakmepusyBasio iX siK Ipakmu4HO HemoKcuUYHi (V' Kiac moKCu4HOCMI,
LD, ,>5000 ma/ke) 8idrnosioHo 90 Knacudhikayii pe4osuH 3a MOKCUYHICMIO. Pe3y/ibmamu BUs4eHHS 2er1amonpomex-
MOPHOI aKMUBHOCMI ekcmpakmig 3 mpasu Mo/IUHy 2ipKo20 ma osIuHy 3suyaliHo20 CBidYuU/IuU PO Mme, Wo npu
20CMpPOMY MOKCUYHOMY YPaXKeHHI NeviHKU BOHU MPOSIBAS/IU BUPAXKEHY 2enamorpomeKmOopHY akmusHicmb, npu-
2HIYYHOYU epOoKCUOHI 0eCmpyKmMUBHI NMPoyecu ma 3MeHWy4YU po38UMOK CUHOPOMY YUMO/I3Y, | MPakmuyHoO He
rnocmynasiucsi 3a 2eramornpomMeKMOPHOI0 akmUuBHICMIO ripernapamy fnopisHsIHHS “Cusibop”.

BucHoBkuU. 'ocmpa MOKCUYHICMb MiC/19 BHYMPIWHbOW/TYHKOBO20 BBEOEHHSI eKcmpakmis 3 mpasu rno/uHy
2ipKko20 ma no/siuHy 3su4aliHo2o 8 003i 6000 me/ka He rpu3sodusia 00 3a2ubesii mBapuH, BOHU 6y/iu oxalHUMU,
Masiu 3a00Bi/IbHUl aremum, HOPMas/IbHO peazysasiu Ha 38yKosi U C8im/i08i MOOPAa3HUKU, MPoYecu ce4oBUOI/IEHHS
i deqhekayii 6y/1u 8 HOPMI, MOPYyWeHb OUXaHHsT ma CyooM He criocmepizasu. [ocioxysaHi ekcmpakmu 3 mpasu
M0/1UHY 2iPKO020 Ma Mo/IUHy 38u4aliHo20 MPOosIB/ISIFOMb MPU 20CMPOMY MOKCUYHOMY YPEKEHHI NeYiHKU 2ernamonpo-
MEeKMOpPHY akmusHICMb, MPO WO cBidYamb 3HUXKEHHS IHMEHCUBHOCMI MPOYeCy NepoKCUOHO20 OKUCHEHHS /1iMiois
i 3MEHWEeHHSI MOoKcu4YHoCcmi Oif mempaxsiopMmemary, 00B800s1HU GIOXiIMIYHI MOKA3HUKU KPOBI mBapuH ma 20Moz2eHa-
my rneYiHKuU 00 PIBHST IHMAaKMHUX MBapuH.

KMHOUOBI C/TOBA: rocTpe TOKCUUHE YPaKEeHHS TeTpax/IopMeTaHOM; €KCTPAKTU; MOJIMH TiPKWiA; NONH
3BUYaliHWIA; ricTOMOriYHe AOCiMKEHHS.

P. A. Fpuybik?, A. A. CTpyk?, B. M. IBaHOuUKO?
HALIMOHA/IbHBIV ®APMALIEBTUYECKUA YHUBEPCUTET!, XAPLKOB
VBAHO-®PAHKOBCKU HALIMOHA/TbHBIVI MEAVLIMHCKA YHUBEPCUTET?

NCCJ/IEJOBAHUE B/INAHNSA OKCTPAKTOB C TPABBI BU/1OB POJIA T1OJ/IBIHb HA
TEYEHUE TOKCUYECKOI'O TETPAXJIOPMETAHOBOI'O ITOPAJKEHUSA ITEYUEHUN

Pe3ome

BcmynneHue. OOHUM U3 repcrieKmusHbIX UCMOYHUKOB CO30aHUsi JlekapcmBeHHbIX rperapamos ¢ eena-
mornpomeKkmMopHoOU aKmuBHOCMbIO SB/ISIIOMCST BUObI poda [10/1biHb, KOMOPbIEe MPUMEHSIIOM KaK annemumHsle,
2/TUCMO_2OHHbIE, BaKMepPUYUOHbIE, Xe/He20HHbIE U MPOMUBOBOCMIa/IUME/bHbIE cpedcmsa, oelicmsue KOmopbIX
06YC/108/1€HO Ha/lu4dueM Pas/iuyHbIX 2pyrn 6UoI02u4eCKU aKMUBHbLIX COEOUHEHUU.

Lenb uccredosaHusi — u3y4ums OCMPY0 MOKCUYHOCMb U B/TUSIHUE BOOHO-CIMUPMOBbIX IKCMPAaKmos ¢ mpasb|
MO/IbIHU 20PbKOU U MO/IbIHU OBbIKHOBEHHOU Ha MEYEeHUEe MOKCUHYECKO20 mempax/10pMemaH08020 MOPaXKeHUs
reyeHu.

MemoOdsI uccnedosaHusi. [1151 ornpedesieHuUs1 0cmpol MOKCUYHOCMU UCM0/1b308a/1U MEMOOUKY OOK/TUHUYEC-
K020 U3y4yeHusi 6e30rnacHOCMuU /IeKapCmMBEeHHbIX cpedcms. [ernamo3awjumHyr akmusHOCMb 3KCMPaKMOoB C mpasbl
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10/1bIHU 20pbKOU U M0/1bIHU 06bIKHOBEHHOU U3y4asiu Ha Modesiu 0Cmpo20 mempax/0pMemaHoB8o20 2enamuma. B
Kayecmae rpernapama cpasHeHUs NPUMEeHSI/IU 2eramornpomeKmop 0meyecmseHH020 rpou3soocmsa — mab/iem-
Ku “Cunu6op”.

Pe3ynbmamsl U o6¢cyxoeHue. B pe3y/ibmame rnposedeHHo20 UCC/1e008aHuUs yCcmaHOB/IeHO, Ymo BHYmMpuU-
JKe/TyO04YHOe BBeO0eHUEe IKCMPakmos ¢ mpasbl ro/bIHU 20pbKoU U Mo/IbIHU 06bIKHOBEHHOU B 003e 6000 me/ke He
pUB0OU/IO K 2UbesiU KUBOMHbIX, USMEHEHUU CO CMOPOHLI UHMe2pasibHbIX, 2eMamosio2udecKux, bUOXUMUYECKUX
rokasamersneul u Mopghos102u4eckol CmpyKmypbl BHYMPEHHUX Op2aHoB Mo0OIbIMHbIX XUBOMHbIX HE BO3HUKA/IO,
4mo yKasblBasi0 Ha OMCymcmsue moKcu4yecko2o delicmsusi aKempakmos 8 amoli 003e U Xapakmepu308a/10 UX
Kak npakmu4ecku Hemokcuyble (V knacc mokcuyHocmu, LD, >5000 me/kz2) 8 coomsemcmasuu ¢ kaccugpukayued
Bewecma 1o mokcu4yHocmu. Pe3y/ibmamai U3yYeHusi 2enamornpomeKmopHOU akmusHOCMU 3KCMPaKmos ¢ mpashb!
10/1bIHU 20PbKOU U MO/IbIHU 06bIKHOBEHHOU cBUOEMEIbCMBOBa/IU O MOM, YMO MPU OCMPOM MOKCUYECKOM opa-
JKEHUU reqyeHU OHU MPOSIB/S/IU BbIPQXKEHHYHO 2eramorpomeKmOopHY0 akmusHOCMb, 1100as/Isisl MNePeEKUCHble Oe-
CMpyKmMUBHbIe MPOYecchl, yMeHblwas passumue cuHOpoMa yumosu3a, U npakmuyecku He ycmyna/u o 2ena-
monpomeKkmopHOU akmusHOCMU fipenapamy cpasHeHus “Cu/iubop”.

BbI1800bI. OCmpasi MoKCUYHOCMb 10C/1e BHYMPUXE/TYOOUHO20 BBEOEHUSI SKCMPAaKmMos ¢ mpasbl Mo/bIHU
20pbKol U nosibIHU 06bIKHOBEHHOU 8 003e 6000 Ma/ka He NMpuBodu/1a K 2ube/iu XXUBOMHbLIX, OHU Obl/IU OMPSIMHbLIMU,
umesiu yoos1emaopumesibHbIl annemum, HOpMasbHO pea2uposasiu Ha 38yKOBble U CBemMoBble pasopaxumersu,
rpoyecchl MoveucnyckaHusi u oeghekayuu bbi/iu 8 HOpMe, HapyweHul ObixaHusi u cydopoe He Habsodasu. Uc-
c/iedyemble aKempakmabl ¢ mpashb! o/1bIHU 20pbKOU U M10/1bIHU 06bIKHOBEHHOU MPOSIB/ISFOM MPU 0OCMPOM MOKcUYeC-
KOM IMOpayeHUU reyeHu 2eramorpomeKmopHYr akmusHOCMb, 0 YeM CBUOeme/IbCmBym CHUXEHUE UHMeEHCUB-
HOCMU rpoyecca nepekucHo20 OKUC/IEHUS /IUNUOOB U YMEHbWEHUE MOKCUYHOCMU mempax/iopMmemana, 0080051
buoxumMuyeckue rokasamesiu KposU XUBOMHbIX U 20MO2eHama reyeHu 00 YPOBHS UHMAKMHbBIX XUBOMHbIX.

K/MKOYEBbBLIE C/TIOBA: ocTpoe TOKCUYeCKoe NnopaxeHne TeTpaxsiopMeTaHOM; 3KCTPaKTbl; MOJIbIHb rOpb-
Kas; NonblHb 06LIKHOBEHHAas!; TMCTONOrMYeCcKoe uccneoBaHue.
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