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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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JKUTEIBHOCTH MPOGUIAKTUKN WIN JIedeHHs. AHKeTa, pa3pado-
TaHHasi aBTOPAaMH, UCTIOIb30BANIACh IS OIPE/ICTICHHS OCBEIOM-
JICHHOCTH pO}lHTeﬂeﬁ 0 BIUSHWHM BHTaMuHa D Ha 310POBbLE
nereii. Borpocs! onpoca oxBarbIBajIM TeMbl HHOPMALIHOHHBIX
HOTPeOHOCTEH POIHUTENeH/ONeKyHOB; TOHUMAHUE 3HAYUMOCTH
nprema ButamuHa D, mpuuuH ero aeduuura, mpoaoDKUTEb-
HOCTH TIpHeMa, HEOOXOJMMOCTH OOCIICJOBaHUS J€BOYCK-TIO/-
poctkoB Ha Aeduiut ButamuHa D. Ompoc mpoBoauics cpenu
ponuteneii/onexyHoB aereii B Bozpacte ot 1 jgo 15 jer, npoxu-

BarOIMX B TOWIMCH M pa3IM4HBIX peruoHax I'pysuu. JlaHHbIe
IpOaHAIN3UPOBAHBI C MCIIOJb30BaHHeM mporpammbl Excel. B
uccien0BaHuu npuHsun yyactue 850 yenosek. CortacHO Moiy-
YEHHBIM pe3yJIbTaTaM, OCBEIOMICHHOCTb POAUTENCH U ypOBEHb
3HAHUK O 3HAYMMOCTH BUTaMuHa D st HOpMAJILHOTO pocTa U
3[0pOBbsl peOCHKa SIBISIIOTCSI HU3KUMH M CYIIECTBYET HE0OXO0-
JUMOCTb B TIOBBIIIEHUH YPOBHS POAUTEIBCKOIO BOCIMTAHUS C
1IeJIbI0 00eCIIeYeHNs y JeTel aJleKBaTHOTO yPOBHS BUTaMHHA D
¥ N30eKaHUs THIIOBUTAMHUHO3A.
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EXPERIMENTAL STUDY OF STRESS EFFECT ON CONNECTIVE TISSUE METABOLISM
IN WHITE RATS DURING SUBCUTANEOUS ADRENALINE ADMINISTRATION

'Kibkalo D., 'Timoshenko O., 2Morozenko D., *Makolinets V., 2Gliebova K.

!Kharkiv State Zooveterinary Academy, *National 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].

© GMN

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 —
1V) 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
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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 Ne 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,
v-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)

Experimental group, n=10 Control group, n=10
. Intact group,
Indices n=5 after after after after
1 week 3 weeks 1 week 3 weeks
ALT, UL 88.71+1.47 216.78+14.01 9TIH6.00 1 9) 0548.67 eee 1.56+6.67
*
+ +
AST, UL 34.68+2.53 87'3*8**3'60 40'6‘8“3'34 33.35+4.00 ¢4+ 34.68+4.00
Glucose, mmol / 1 5.03+0.23 10.8241.37%* 9.85+1.05 ** 5.184+0.80 ¢ 7.42+1.56
GGT, UL 1.48+0.10 2.62+0.16 rorodl 1.5040.11 ¢4 1.59+0.06
Total chondroitinsulfates, 0.26:0.020 0.35+0.037 0.56+0.025 0.29+0 008 0.30+0.022
g/l EE 00 oo
Chondroitin- 6.62+0.26 14.36+0.84 21.42+1.18
6osulfate . - 6.16+0.55 ¢¢¢ 6.38+0.43 e0e
=]
5 Chondroitin- 9.22+0.35 7.36+0.50 11.66+0.58 7.26+0.55 6.94+0.27
é 4-sulfate * 00 ** o0@
Q
<
g Heparane-sulfate 4264024 2.50:*0.20 2.121:2. 11 3.641:0.28 3.3*2i(i.13
5 )
Total factions 20.10.79 24.2241.35 35.18+1.50 17.06+1.31 # 16.64+0.78
K24 (XY}

o0 — p<(.01; ®®e — p<(.001 compared to the experimental animals within three weeks
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notes: * — p<0.05; *

—p=0.01; ***—p<0.001 compared to intact animals,
¢ —p<0.05; 46 —p<0.01; 466 — p=<0.001 compared to the index in the experimental animals within one week;
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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
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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 1% (by 2.15 times) and the 2™ (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 7" 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

'Kibkalo D., 'Timoshenko O., 2Morozenko D.,
*Makolinets V., *Gliebova K.

!Kharkiv State Zooveterinary Academy, *National 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 7" 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.

PE3IOME

BJIUAHUE CTPECCA, BBI3BAHHOI'O HNOAKOXK-
HbIM BBEJIEHUMEM AJIPEHAJIMHA, HA METABO-
JU3M COEJUHHUTEJIBLHON TKAHU B JKCIIEPHU-
MEHTE

"Kuokauno JI.B., 'Tumomenko O.I1., *Mopo3enxo /I.B.,
*Maxosunen B.1., 2Tie6osa E.B.

'Xapvkosckas 2ocyoapcmeentas 3006emepuUHapHas aKademust;
’Hayuonanvnwiil papmayeemuueckuii ynugepcumen, *Hncmu-
mym namono2uut NO360HOYHUKA U cycmasos um. npog. M.H. Cu-
menxo Hayuonanvnotl akademuu MeoUyuHckux Hayk Ykpaumot,
Xapvkos, Yrkpauna

[lenbro MCCleIOBaHUS SIBISETCS YCTAHOBJICHHE B JKCIICPH-
MEHTe Ha OeJbIX KpbiCax BIMSHUS aIPEHAIMHOBOTO CTpecca
Ha MeTaboIN3M COCTHUHUTEIHHON TKaHH Ha OCHOBE MOpP(}OII0-
TMYECKHUX MCCIIEIOBAHMI TICUCHH M ONPEIETICHNS B CHIBOPOTKE
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KPOBH JKMBOTHBIX METa0OJHUTOB-MapKEPOB COCTUHUTEIBHOM
TKaHHU — OOIIMX XOHIPOUTHHCYIIH(HATOB U (PPaKIHiA TIIHKO3aMH-
HOTJIUKAHOB.

HccnenoBanust mpoBeICHBI Ha OCIBIX OCCIOPOIHBIX KPBICaX-
caMiax 3-MecsiyHOrO BO3pacTa, xuBas macca - 180-220 rpamwm,
Ha 0a3e MHcTuTyTa MaToioruy MO3BOHOYHHMKA U CYCTaBOB UM.
npod. M.M. Cutenko HarroHaapHOM akaIeMUH MEIUIIMHCKAX
HayK Ykpausbl. JKUBOTHbBIE pacrpeneseHbl Ha 3 TpyMNIbl: UH-
TaKTHBIC — 5; KOHTpoJIbHas rpynna — 10 Kpblc, KOTOPBIM exe-
JTHEBHO, B TeueHue 21 cyTok noakoxxHo BBoauiau 0,9% pactBop
NaCl, uccnenyemas — 10 KMBOTHBIX, KOTOPBIM €XKEIHEBHO, B
TedeHue 21 CyTOK MOIKOKHO BBOAWIN agpeHaIuH B f1o3e 0,5 mr
Ha 100 rpaMM >xuBOro Beca.

BBenenue noakokHO O€bIM KpbICaM aJpeHaIMHA €KEIHEB-
HO, B TedeHue 21 cyrok B go3e 0,5 mr Ha 100 r xuBO# Macchl
Tejla BBI3BIBACT CTPECCOBYIO PEAKIMIO, KOTOpash MPUBOIHUT K
TUNICPIIIMKEMUH, KHUPOBOW renaroaucTpoduu ¢ obpasoBaHueM
0YaroB HEKpPO3a U KPYITHOKANEJIbHOTro cTeaTo3a Ha (oHe pocTa
Ha 7 CyTKU OIIbITa aKTHMBHOCTH aJaHHH-aMHHOTpaHC(epasbl,
acrapTaT-aMUHOTpaHcdepassl ¥ raMMa-TiIy TaMUIITpaHchepaspl
B 1,8 u 2,5 pa3a, 4TO CBUIETENBCTBYET O HAJTMYMU LIUTOIUTHYC-
CKOTO CHHIpOMa C XOJIeCTa3oM. BBeneHue ajpeHanHa KCIe-
PUMEHTAIBHBIM KPbICAM B TCUCHHE 3 HENENIb COMPOBOXKIACTCS
TIOBBIIIICHUEM COJICPYKAHUS B CBIBOPOTKE KPOBH XOHIPOUTHH-6
¥ XOHJIPOMTHH-4-Cynb(aToB M CHIKEHHEM TernapaHcynbdara,
YTO CBUCTEIBCTBYET O pa3BUTHH GpruOpO3a MedeHH .
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XWPYPTHYECKU BbI3BAHHASI TPABMA U PAHO3AKUBJISIOIIAE CBOMCTBA
BETYJIUHCOJEPXKAIIIAX MA3EN (3KCIIEPUMEHTAJIBHOE UCCJIEJIOBAHME)

Tpomun C.H., bararypus I.O., *Uepusos U.A., XaeB O.A., *Ouup-Tapaes A.H.

"Vuueepcumem Peasus, Canxkm-Ilemepoype,; ° @edepanvhoe 2ocydapcmeenioe 0100xicemnoe 00pazo8amenvhoe
yupedcoenue gvicuiezo 0opazosarnus "Cankm-nemepoypeckuil 20Cy0apCmeeH bl NeouampuyecKutl
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‘-Ipessblqai/'mble CUTYyalllH, CBA3AHHBIC C YYaCTUBIIMMUCH
HOKapaMH B OOIIECTBEHHBIX MecTax (KIyObl, pectopaHsl) [1],
JUKTYIOT paspa60TKy HOBBIX U OIITUMHU3ALUIO IPUMEHEHUS YIKE
HU3BECTHBIX d)apMaKOJ'[OFI/l'-[eCKI/IX CPEACTB, MCIIOJIB3YyEMBIX IIPU
TepMUUYECKHX TpaBMax [2,3]. B cBs3u ¢ 9TM BHUMaHue papma-
KOJIOTOB B 3HAUMTEIHHON CTENEHU PUBJICKACT TPUTCPIIEHOUT
OeTynuH, 00JaJaloIINi MONMUBAJICHTHBIM JieiicTBUeM. beTynun
BIIEPBbIC OBbLT MOJIYyYEH MyTeM CyOmuManuy u3 6epe3oBoil KOpsl
B 1788 rony T. JloBuuewm, kaKk coeuHEHHE Oesoro 1Bera, 00-

© GMN

Jajarolee MaKCHUMAaJIbHbIM JIedeOHbIM 3(Q(HEKTOM B JICUEHHH
0’KOTOB ¥ TIOBEPXHOCTHBIX TpaBM. CBOE COBPEMEHHOE Ha3BaHHE
OH noutyuust 6arozaps Mazony B 1831 roxy. Panee ysxe usyua-
J1ach MPOTHBOBOCIIANIUTENIbHAS aKTUBHOCTh OeTysnHa [4] u pa-
HO3KUBJIAIOLIAA U MIPOTUBOOXKOIOBass aKTUBHOCTH HEKOTOPLIX
€ro MPOM3BOJHBIX [5], OHAKO, UCIIONB30BANN OCTYIHMH B 5 %—i
KOHIIeHTpauuu. Mmerores nanusle 00 ucnonszoBanuu 0,015%
smynbscuu OetynuHa [6]. [Tpu 3ToM He MoTy4eHO CTaTUCTUYECKU
3HAUMMOMN Pa3HUILBI B PEMapalii paH y >KMBOTHBIX C dMYIIbCHEH
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