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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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жительности профилактики или лечения. Анкета, разрабо-
танная авторами, использовалась для определения осведом-
ленности родителей о влиянии витамина D на здоровье 
детей. Вопросы опроса охватывали темы информационных 
потребностей родителей/опекунов; понимание значимости 
приема витамина D, причин его дефицита, продолжитель-
ности приема, необходимости обследования девочек-под-
ростков на дефицит витамина D. Опрос проводился среди 
родителей/опекунов детей в возрасте от 1 до 15 лет, прожи-

вающих в Тбилиси и различных регионах Грузии. Данные 
проанализированы с использованием программы Excel. В 
исследовании приняли участие 850 человек. Согласно полу-
ченным результатам, осведомленность родителей и уровень 
знаний о значимости витамина D для нормального роста и 
здоровья ребенка являются низкими  и существует необхо-
димость в повышении уровня родительского воспитания с 
целью обеспечения у детей адекватного уровня витамина D 
и избежания гиповитаминоза.

reziume

saqarTveloSi mcxovrebi bavSvebis mSoblebis cnobadobis dadgena D vitaminis gavlenis Sesaxeb 
janmrTelobis mdgomareobaze. anketuri gamokiTxva

m.jaWvaZe, q.gogberaSvili

Tbilisis saxelmwifo samedicino universiteti, saqarTvelo

Catarebuli kvlevebis mixedviT aTeulobiT 
milioni adamiani amJamad mTels msoflioSi ga-
nicdis D vitaminis deficitsa da ukmarisobas, 
gansakuTrebiT bavSvTa asakSi. problemis mogva-
rebis ZiriTadi gzas warmoadgens Sesabanisi 
doziTa da xangrZlivobiT bavSvTa populaciis 
D vitaminiT uzrunvelyofa. bavSvebSi D hipovi-
taminozis warmatebuli prevencia da mkurnaloba 
damokidebulia mSoblebis informirebulobis 
xarisxze. 
Sromis mizans warmoadgenda saqarTvelos mo-

saxleobis informirebulobis dadgena D vita-
minis mniSvnelobis Sesaxeb adamianis janmrTe-
lobisaTvis. avtorebis mier Seqmnili kiTxvariT 
gamokiTxulia saqarTvelos sxvadasxva regionSi 
mcxovrebi 1-dan 15 wlamde asakis bavSvis 850 

mSobeli. kiTxvari moicavda SekiTxvebs: aZlevT/
aZlevdiT Tu ara Tqvens Svils D vitamins da 
ra xangrZlivobiT, romeli sakvebia mdidari am 
vitaminiT, D hipovitaminozis garTulebebi, D vi-
taminis gavlenis Sesaxeb organizmis sxvadasxva 
sistemebis funqcionirebaze, hqondaT Tu ara in-
formacia mozard gogonebSi D hipovitaminozis 
Soreuli Sedegebis Sesaxeb. miRebuli Sedegebis 
safuZvelze avtorebs gamotanili aqvT daskv-
na, rom saqarTvelos mosaxleobis cnobadobis 
xarisxi D hipovitaminozis gavlenis Sesaxeb bavS-
vis janmrTelobis mdgomareobaze dabalia. reko-
mendebulia gaizardos mSoblebis informirebu-
lobis xarisxi, rac gaaumjobesebs bavSvebis D 
vitaminiT uzrunvelyofas da Seamcirebs D hipo-
vitaminozis garTulebebs.

EXPERIMENTAL STUDY OF STRESS EFFECT ON CONNECTIVE TISSUE METABOLISM 
IN WHITE RATS DURING SUBCUTANEOUS ADRENALINE ADMINISTRATION

1Kibkalo D., 1Timoshenko O., 2Morozenko D., 3Makolinets V., 2Gliebova K.

1Kharkiv State Zooveterinary Academy; 2National University of Pharmacy, Kharkiv;
3Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

 
According to the literature, a long-term effect of stress on 

the body can significantly affect the indices of homeostasis, 
which are greatly influenced by the liver activity [1]. The re-
searchers studied adrenaline administration effect on the oxi-
dative metabolism of the liver in rats manifested by increased 
oxidative damage of the mitochondrial apparatus of cells [2]. 
Structural changes in the liver of rats under chronic stress 
were also studied. They stated an increase in the number of 
cells in a state of degeneration and an increase in the area of 
sinusoidal capillaries. There were reparative processes in the 
liver parenchyma of rats with high resistance to stress, which 
were manifested by an increase in the number of dual-core 
hepatocytes [3].

 An assessment of the functional state of the liver in rats after 
a single administration of adrenaline revealed an increase in the 
content of medium molecules and lipid peroxidation products 
in liver homogenates, as well as an increase in the activity of 
lactate dehydrogenase, ALT, and AST in the blood. The results 
of histological studies detected blood flow disorders and hepato-
cyte dystrophy [4]. After intraperitoneal adrenaline administra-
tion, glycogen content in the liver of rats with low locomotor 
activity, was less than in stress resistant animals. Due to the fact 
that adrenaline can enhance glycolysis, we can state that pre-
liminary training animals helps reduce the liver’s response to 
adrenaline [5]. Adrenaline is also known to be able to influence 
vasoconstriction in the liver and cause hypertension [6].
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Thus, the study of morphofunctional disorders in hepatocytes 
due to the action of adrenaline and its effect on the metabolism 
of liver tissues, in particular its stromal component, in experi-
mental rats in order to establish the clinical and pathogenetic 
value of stress in the development of liver disease can be con-
sidered a relevant area of research.

Purpose – to experimentally assess the effect of adrenaline 
stress on connective tissue metabolism based on morphological 
studies of white rats’ liver and to determine metabolites-markers 
of connective tissue (common chondroitin sulfates and indi-
vidual fractions of glycosaminoglycans) in the blood serum of 
animals.

Material and methods. The studies were conducted in 2018 
on white outbred 3-month-old male rats weighing 180-220 
grams, which were kept under standard vivarium conditions. 
The research complied with all bioethical standards for animals 
in accordance with the “General Principles of Experiments on 
Animals”, approved by the First National Congress on Bioethics 
(Kyiv, 2001), the provisions of the “European Convention for 
the Protection of Vertebrate Animals Used for Experimental and 
Other Scientific Aims” (Strasbourg, 1987) and Law of Ukraine 
No. 692 “On the Protection of Animals from Cruelty” (3447 – 
IV) dated February, 21, 2006.

Animals were divided into 3 groups: the intact group had 5 
rats; the control group included 10 animals who were subcutane-
ously injected with 0.9% NaCl solution daily for 21 days; the ex-
perimental group with 10 animals who were administered adren-
aline subcutaneously at a dose of 0.5 mg per 100 grams of body 
weight daily for 21 days. Blood was collected during decapita-
tion under anesthesia in Vacuette vacuum tubes to obtain serum, 
5-10 ml. Blood serum was obtained by centrifugation after clot 

formation at 3000 rpm. within 15 minutes. Blood biochemical 
studies were performed at the Department of Laboratory Diag-
nostics and Immunology, Sytenko Institute of Spine and Joint 
Pathology NAMS of Ukraine” (accreditation certificate № 100-
125 / 2012 dated 15.05.2012). Serum glucose content was de-
termined by glucose oxidase method, alanine (ALT) and aspara-
gine (AST) aminotransferase activity – by Reutman & Frankel, 
γ-glutamyltranspeptidase (GGT) – by kinetic method; the con-
tent of total chondroitin sulfates was assessed by Nemeth-Csoka 
method in the modification of L. I. Slutsky, glycosaminoglycan 
(GAG) fractions (chondroitin-6, -4- and heparan sulfates) were 
determined by reaction with resochin [7–9].

Material for histological examination of liver tissue were 
fixed in 10% aqueous neutral formalin solution. Histological 
sections of the tissues were performed according to the classi-
cal scheme of histopreparation, followed by staining of paraffin 
sections with Karachi hematoxylin and eosin [10]. Statistical 
processing of the digital data was performed using the Statistica 
v.10.0 computer program using the Student’s parametric crite-
rion with the mean (M) and its error (m) [11].

Results and discussion. According to the table, the group of 
rats, administered adrenaline every day for one week, developed 
an acute stress reaction, which was indicated by a significantly 
elevated serum glucose level. Due to “adrenaline stress” animals 
showed a significant increase in the activity of transaminases in 
this period, which indicated an increase in the cytolysis of hepa-
tocytes.  With the “adrenaline stress” white rats had an increase 
in the activity of ALT and AST by 2.5 times, and GGT – by 1.8 
times within one week, which indicated the cytolytic syndrome 
with cholestasis. We did not detect any change in serum chon-
droitin sulfate levels during the study period (Table 1).

Table 1. Biochemical parameters of blood serum of white rats during subcutaneous adrenaline administration (M±m)

Indices Intact group,
n=5

Experimental group, n=10 Control group,  n=10

after
1 week

after
3 weeks

after
1 week

after
3 weeks

АLТ, U/L 88.71±1.47 216.78±14.01
***

94.71±6.00
♦♦♦ 92.05±8.67 ♦♦♦ 1.56±6.67

АSТ, U/L 34.68±2.53 87.38±3.60
***

40.68±3.34
♦♦♦ 33.35±4.00 ♦♦♦ 34.68±4.00

Glucose, mmol / l 5.03±0.23 10.82±1.37** 9.85±1.05 ** 5.18±0.80 ♦ 7.42±1.56

GGT, U/L 1.48±0.10 2.62±0.16
**

1.67±0.11
♦♦ 1.50±0.11 ♦♦ 1.59±0.06

Total chondroitinsulfates, 
g / l 0.26±0.020 0.35±0.037 0.56±0.025

***, ♦♦ 0.29±0.008 0.30±0.022
●●●

G
A

G
 fr

ac
tio

ns
, U

Chondroitin-
6-sulfate

6.62±0.26 14.36±0.84
***

21.42±1.18
***,♦ 6.16±0.55 ♦♦♦ 6.38±0.43 ●●●

Chondroitin-
4-sulfate

9.22±0.35 7.36±0.50 11.66±0.58
*,♦♦

7.26±0.55 6.94±0.27
**, ●●●

Heparane-sulfate 4.26±0.24 2.50±0.20
**

2.10±0.11
***

3.64±0.28
♦

3.32±0.13
*,●●

Total factions 20.1±0.79 24.22±1.35 35.18±1.50
***,♦♦ 17.06±1.31 ♦ 16.64±0.78

*●●●

notes: * – p≤0.05; ** – p≤0.01; *** – p≤0.001 compared to intact animals; 
♦ – p≤0.05; ♦♦ – p≤0.01; ♦♦♦ – p≤0.001 compared to the index in the experimental animals within one week; 

●● – p≤0.01; ●●● – p≤0.001 compared to the experimental animals within three weeks
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We observed a decrease in the activity of transaminases and 
GGT to the level of intact animals (p≥0.05) in rats who were ad-
ministered adrenaline for three weeks. This most likely indicates 
partial adaptation of the liver to the regulation of the experi-
ment. However, serum glucose content remained almost 2 times 
higher than in control animals, confirming the adrenaline stress 
effect on white rats within three weeks from the beginning of 
the experiment.

At the autopsy, we noted that the liver was grey-yellow in col-
or, its edges were rounded, the color was heterogeneous. In the 
histological sections of the liver, the most affected areas of the 
particles were periportal and centrolobular ones. They formed 
different necrosis foci with nuclear cytoplasmic detritus. We ob-
served a large-scale steatosis transforming into fatty degenera-
tion of hepatocytes. The destructive regions of the parenchyma 
were moderately infiltrated with polynuclear leukocytes and 
circulatory cells compared with the liver of an intact rat (Fig.).

Fig. Results of histological examination of a rat’s liver. A is the 
intact control: normal structure of liver beams (1), hepatocytes 
without pathological changes (2). B is after 3-week adrenaline 
injection: massive destruction of the parenchyma (1), coarse-
grained steatosis (2), fat vacuoles in hepatocytes (3). Carat he-
matoxylin staining and eosin. Eye. 10, lens 25

Animals of the control group were subcutaneously admin-
istered 0.9% sodium chloride solution daily to account for the 
effects of emotional and pain stress caused by animal fixation, 
injection, and other manipulations. However, these procedures 
did not significantly affect animals, as evidenced by the lack of 
significant increase in serum glucose content compared to intact 
animals. This indicates little pathogenicity and rapid adaptation 
of rats to such a factor. There were no significant changes in the 

level of other analytes, including indicators of connective tissue 
status, in control animals.

The chondroitin sulfate content was significantly higher by 
2.2 and 1.6 times, respectively, in the serum of rats adminis-
tered adrenaline for three weeks compared with the serum of 
intact animals, and the serum of rats administered adrenaline 
for one week. Apparently, these changes are associated with the 
development of hepatodystrophy on the background of initial 
fibrosis, as evidenced by the level of biochemical markers of 
the state of liver interstitium. It is known that the content of gly-
cosaminoglycans in the blood, in particular hyaluronic acid, can 
be used as a marker of liver fibrosis [12]. This process is ac-
companied by the replacement of one type of GAG by another, 
which indicates the restructuring of connective tissue. The level 
of chondroitin sulfate in the serum of rats increased during this 
experiment (3 weeks).

The content of the GAG fractional composition in the serum 
of white rats during adrenaline stress was the subject to the fol-
lowing changes. We observed a one-week increase in the pro-
portion of chondroitin-6-sulfate by 2.2 times together with a 1.7-
fold decrease in heparan sulfate compared with intact animals 
and control rats. Serum content of chondroitin-4-sulfate tended 
to decrease compared to the intact animals. Usually, chondroi-
tin-6-sulfate is considered to be more metabolically active than 
chondroitin-4-sulfate due to the final arrangement of the sulfate 
group in the molecule. It was a probable reason for increasing its 
level after one week of adrenaline administration.

There was a probable increase of total GAGs by 1.75 times, 
and the 1st (by 2.15 times) and the 2nd (by 1.26 times) fractions 
(chondroitin-6- and chondroitin-4-sulfates) in serum of animals 
during 3 weeks of stress compared with the intact animals, and 
the rats administered adrenaline and 0.9% sodium chloride solu-
tion for one week. There was a 2-fold decrease in serum hepa-
ransulfate levels. Heparansulfate is an integral part of the basal 
membranes of the liver and kidneys. It is obvious that due 
to the stress caused by a long-term administration of adren-
aline, the content of heparan sulfates in the interstitium of 
the liver decreased due to their replacement by chondroitin 
sulfates. It is known that stress is one of the leading patho-
genetic factors of liver fibrosis [13,14]. The source for the 
synthesis of all GAGs is glucose. Its formation is enhanced 
by gluconeogenesis under the influence of increased concen-
trations of glucocorticoids, which is usually the result of a 
stress reaction. Thus, during the “adrenaline stress” there was 
an increase in the activity of both transaminases and GGT in 
white rats during one week, indicating the presence of cyto-
lytic syndrome with cholestasis. Administration of adrenaline 
for three weeks was accompanied by hyperglycemia. But the 
syndromes of cytolysis and cholestasis did not increase. The 
three-week adrenaline administration to rats was accompa-
nied by an increase in the serum content of chondroitin-6- 
and 4-sulfates on the background of decreased heparan sul-
fate, which is characteristic of liver fibrosis and indicates the 
high informativeness of these tests.

Thus, the subcutaneous adrenaline administration to white 
rats daily for 7 and 21 days at a dose of 0.5 mg per 100 grams 
of body weight led to a stress response, which was confirmed by 
an increase in serum glucose by 2 or more times. Within three 
weeks, there appeared necrosis foci in the liver of animals, and 
fatty degeneration of hepatocytes in the form of coarse-grained 
steatosis, the so-called fatty hepatodystrophy. The hallmarks of 
these changes are the GAG fractions along with commonly ac-
cepted biochemical tests.
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Conclusions. 1. The subcutaneous adrenaline administration 
to white rats daily for 21 days at a dose of 0.5 mg per 100 g of 
body weight caused a stress reaction leading to hyperglycemia, 
fatty hepatodystrophy with the formation of necrosis foci and 
coarse steatosis on the background of the growth of ALT, AST, 
and GGT activity by 2.5 and 1.8 times on the 7th day, indicating 
the cytolytic syndrome with cholestasis.

2. The adrenaline administration to experimental rats for 3 weeks 
was accompanied by an increase of chondroitin-6 and chondroitin-
4-sulfates in the serum content and a decrease in heparan sulfates, 
which indicated the development of liver fibrosis.
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SUMMARY

EXPERIMENTAL STUDY OF STRESS EFFECT ON 
CONNECTIVE TISSUE METABOLISM IN WHITE RATS 
DURING SUBCUTANEOUS ADRENALINE ADMINIS-
TRATION

1Kibkalo D., 1Timoshenko O., 2Morozenko D., 
3Makolinets V., 2Gliebova K.

1Kharkiv State Zooveterinary Academy; 2National University of 
Pharmacy, Kharkiv; 3Sytenko Institute of Spine and Joint Pa-
thology, Kharkiv, Ukraine

Purpose – to experimentally assess the effect of adrenaline 
stress on connective tissue metabolism based on morphological 
studies of white rats’ liver and to determine metabolites-markers 
of connective tissue (common chondroitin sulfates and indi-
vidual fractions of glycosaminoglycans) in the blood serum of 
animals. 

The studies were conducted in 2018 on white outbred 
3-month-old male rats weighing 180-220 grams in Sytenko In-
stitute of Spine and Joint Pathology NAMS of Ukraine”. Ani-
mals were divided into 3 groups: the intact group had 5 rats; 
the control group included 10 animals who were subcutaneously 
injected with 0.9% NaCl solution daily for 21 days; the experi-
mental group with 10 animals who were administered adrena-
line subcutaneously at a dose of 0.5 mg per 100 grams of body 
weight daily for 21 days. 

The subcutaneous adrenaline administration to white rats 
daily for 21 days at a dose of 0.5 mg per 100 g of body weight 
caused a stress reaction leading to hyperglycemia, fatty hepato-
dystrophy with the formation of necrosis foci and coarse steato-
sis on the background of the growth of ALT, AST, and GGT ac-
tivity by 2.5 and 1.8 times on the 7th day, indicating the cytolytic 
syndrome with cholestasis. The adrenaline administration to 
experimental rats for 3 weeks was accompanied by an increase 
of chondroitin-6 and chondroitin-4-sulfates in the serum content 
and a decrease in heparan sulfates, which indicated the develop-
ment of liver fibrosis.

Keywords: rats, adrenaline stress, connective tissue, liver, 
chondroitinsulfates, heparansulfates, fibrosis.

РЕЗЮМЕ

ВЛИЯНИЕ СТРЕССА, ВЫЗВАННОГО ПОДКОЖ-
НЫМ ВВЕДЕНИЕМ АДРЕНАЛИНА, НА МЕТАБО-
ЛИЗМ СОЕДИНИТЕЛЬНОЙ ТКАНИ В ЭКСПЕРИ-
МЕНТЕ

1Кибкало Д.В., 1Тимошенко О.П., 2Морозенко Д.В., 
3Маколинец В.И., 2Глебова Е.В.

1Харьковская государственная зооветеринарная академия; 
2Национальный фармацевтический университет; 3Инсти-
тут патологии позвоночника и суставов им. проф. М.И. Си-
тенко Национальной академии медицинских наук Украины, 
Харьков, Украина

Целью исследования является установление в экспери-
менте на белых крысах влияния адреналинового стресса 
на метаболизм соединительной ткани на основе морфоло-
гических исследований печени и определения в сыворотке 
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крови животных метаболитов-маркеров соединительной 
ткани – общих хондроитинсульфатов и фракций гликозами-
ногликанов. 

Исследования проведены на белых беспородных крысах-
самцах 3-месячного возраста, живая масса - 180-220 грамм, 
на базе Института патологии позвоночника и суставов им. 
проф. М.И. Ситенко Национальной академии медицинских 
наук Украины. Животные распределены на 3 группы: ин-
тактные – 5; контрольная группа – 10 крыс, которым еже-
дневно, в течение 21 суток подкожно вводили 0,9% раствор 
NaCl, исследуемая – 10 животных, которым ежедневно, в 
течение 21 суток подкожно вводили адреналин в дозе 0,5 мг 
на 100 грамм живого веса. 

Введение подкожно белым крысам адреналина ежеднев-
но, в течение 21 суток в дозе 0,5 мг на 100 г живой массы 
тела вызывает стрессовую реакцию, которая приводит к 
гипергликемии, жировой гепатодистрофии с образованием 
очагов некроза и крупнокапельного стеатоза на фоне роста 
на 7 сутки опыта активности аланин-аминотрансферазы, 
аспартат-аминотрансферазы и гамма-глутамилтрансферазы 
в 1,8 и 2,5 раза, что свидетельствует о наличии цитолитиче-
ского синдрома с холестазом. Введение адреналина экспе-
риментальным крысам в течение 3 недель сопровождается 
повышением содержания в сыворотке крови хондроитин-6 
и хондроитин-4-сульфатов и снижением гепарансульфата, 
что свидетельствует о развитии фиброза печени.

reziume

adrenalinis kanqveS SeyvaniT gamowveuli stresis gavlena 
SemaerTebeli qsovilis metabolizmze eqsperimentSi

1d.kibkalo, 1o.timoSenko, 2d.morozenko, 2v.makolineci, 2e.glebova

1xarkovis saxelmwifo zooveterinaruli akademia; 2erovnuli farmacevtuli instituti; 
3m.sitenkos sax. xerxemlisa da saxsrebis paTologiis instituti, xarkovi, ukraina

kvlevis mizans warmoadgenda adrenalinuri 
stresis gavlenis dadgena SemaerTebeli qso-
vilis metabolizmze TeTr virTagvebSi RviZ-
lis morfologiuri kvlevis safuZvelze da 
cxovelebis sisxlis SratSi SemaerTebeli qso-
vilis cxoveluri metaboliti-markerebis – saer-
To qondroitinsulfatebis da glikozamino-
glikanebis fraqciebis, gansazRvra.
kvleva Catarda 3 Tvis asakis ujiSo mamr TeTr 

virTagvebze, cocxali masiT – 180-220 gr; kvleva 
Catarda m. sitenkos sax. xerxemlisa da saxsrebis 
paTologiis institutSi. cxovelebi ganawilda 
sam jgufad: intaqturi – 5, sakontrolo – 10, 
romelTac yoveldRiurad, 21 dRis ganmavlobaSi 
kanqveS ukeTdeboda NaCl-is 0,9%-iani, xsnari, sakv-
levi – 10, romelTac yoveldRiurad, 21 dRis gan-

mavlobaSi kanqveS ukeTdeboda adrenalini, do-
ziT 0,5 mg cocxali wonis 100 gr-ze.
adrenalis Seyvana miTiTebuli doziT da sqe-

miT ganapirobebs stresul reaqcias, romelic 
iwvevs hiperglikemias, cxomovan hepatodistro-
fias nekrozis da msxvilwveTovani steatozis 
kerebis gaCeniT, eqsperimentis me-7  dRes alanin-
aminotransferazas, aspartat-aminotransferazas 
da gama-glutamiltransferazas aqtivobis 1,8-jer 
da 2,5-jer zrdis fonze, rac miuTiTebs citoli-
zuri sindromis arsebobaze qolestaziT. eqsperi-
mentul cxovelebSi adrenalis Seyvana 3 kviris 
ganmavlobaSi iwvevs sisxlis SratSi qondroitin-6 
da qondroitin-4-sulfatebis Semcvelobis momate-
bas da heparansulfatis Semcirebas, rac miuTiTebs 
RviZlis fibrozis ganviTarebaze.

ХИРУРГИЧЕСКИ ВЫЗВАННАЯ ТРАВМА И РАНОЗАЖИВЛЯЮЩИЕ СВОЙСТВА 
БЕТУЛИНСОДЕРЖАЩИХ МАЗЕЙ (ЭКСПЕРИМЕНТАЛЬНОЕ ИССЛЕДОВАНИЕ)

1Прошин С.Н., 2Багатурия Г.О., 3Черивов И.А., 3Хаев О.А., 3Очир-Гараев А.Н.

1Университет Реавиз, Санкт-Петербург; 2 Федеральное государственное бюджетное образовательное 
учреждение высшего образования "Cанкт-петербургский государственный педиатрический 

медицинский университет" Министерства Здравоохранения Российской Федерации; 
3Санкт-Петербургский государственный университет, Российская Федерация

Чрезвычайные ситуации, связанные с участившимися 
пожарами в общественных местах (клубы, рестораны) [1], 
диктуют разработку новых и оптимизацию применения уже 
известных фармакологических средств, используемых при 
термических травмах [2,3]. В связи с этим внимание фарма-
кологов в значительной степени привлекает тритерпеноид 
бетулин, обладающий поливалентным действием. Бетулин 
впервые был получен путем сублимации из березовой коры 
в 1788 году Т. Ловицем, как соединение белого цвета, об-

ладающее максимальным лечебным эффектом в лечении 
ожогов и поверхностных травм. Свое современное название 
он получил благодаря Мэзону в 1831 году. Ранее уже изуча-
лась противовоспалительная активность бетулина [4] и ра-
нозаживляющая и противоожоговая активность некоторых 
его производных [5], однако, использовали бетулин в 5 %–й 
концентрации. Имеются данные об использовании 0,015% 
эмульсии бетулина [6]. При этом не получено статистически 
значимой разницы в репарации ран у животных с эмульсией 


