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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

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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EFFECT OF MELATONIN INJECTIONS ON THE GLUTATHIONE SYSTEM
IN THE HEART TISSUE OF RATS UNDER EXPERIMENTAL DIABETES

Yaremii I., Kushnir O., Vepriuk Yu., Palamar A., Skrynchuk O.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

Diabetes is a condition developing due to the deterioration of
the carbohydrate, fat and protein metabolisms resulting from the
lack of the insulin secretion or decreased sensitivity of tissues
to insulin. The deterioration in the antioxidant system also has a
part in the decline in the clinic state of the patient. In diabetics,
the fasting blood glucose, the plasma LDL (Low-Density Lipo-
protein) and the free fatty acid levels increase remarkably [20].

Hyperglycemia can increase the indicators of lipid peroxida-
tion and oxidative stress in which free radicals fulfill the main
role in the pathogenesis of these complications. Therefore, an-
tioxidants which combat oxidative stress should be able to pre-
vent and repair free radicals induced damages [16].

Melatonin and its metabolites have potent antioxidant/anti-in-
flammatory properties, and they have proven to be highly effec-
tive in a variety of disorders linked to inflammation and oxida-
tive stress [18]. Melatonin not only neutralizes reactive oxygen
species (ROS), but also acts through the stimulation of several
antioxidative enzymatic systems and stabilizing cell membranes
[7]. The classic melatonin membrane receptors (MT1 and MT2)
are present in the heart and throughout the vascular system.
Moreover, nuclear binding sites for melatonin exist [21]. The
receptor-independent actions of melatonin relate to its ability,
and that of its metabolites, to function as antioxidants [19].

The present study evaluated whether melatonin administra-
tion would have protective effect against heart tissue alloxan—
induced changes in glutathione turnover.

Objective - to determine the influence of melatonin on basal
levels of glucose (BG), the level of thiobarbituric acid reactive
compounds (TBCRC), reduced glutathione (GSH) levels, ac-
tivities of glutathione reductase [EC 1.6.4.2] (GR), glutathione
peroxidase [EC 1.11.1.9] (GPx), glucose-6-phosphate dehydro-
genase [EC 1.1.1.49] (G-6-PhD) in the heart tissue of alloxan
diabetic rats.

Material and methods. The experiments were conducted on
60 male rats with the body weight of 0,18-0,20 kg kept under
conditions of natural day and night change. All the experimen-
tal procedures were performed according to the requirements of
the European Convention for the Protection of Vertebrate Ani-
mals used for Experimental and other Scientific Purposes dated
18.03.1986; Directive 86/609/EEC on the protection of animals
used for scientific purposes, and the Order of the Ministry of
Health of Ukraine Ne 690 dated 23.09.2009.
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Diabetes was induced in rats by single i.p. injection of al-
loxan (170 mg/kg). Four days after diabetes induction, rats were
divided into diabetic (untreated) and melatonin-diabetic group
(10 mg/kg, daily and orally for one week) [14]. Among diabetic
rats were rats with preserved normoglycemia (impaired glucose
tolerance — IGT) and rats with diabetes mellitus (DM) BG >8
mmol/l. Blood was taken from the tail vein evaluate the BG level
with the use of OneTouchUltra (LifeScan, USA). Rats were sac-
rificed at the twelfth day from the beginning of the experiment
accordance with the ethical treatment of animals. Euthanasia of
rats was performed under mild ether narcosis. The hearts of the
rats were quickly removed cool, washed with cooled 0.9 % NaCl
solution, blotted, weighed and homogenized. The homoge-
nate, 5% in ice-cold 0.25 mM tris-HCl-buffer (pH 7,4), was
made using a homogenizer. The supernatant of the homog-
enate, prepared by ultracentrifugation for 10 min at 3000g/
min was used for measurement of activities of enzymes. De-
terminations of the TBCRC and GSH levels, activities of glu-
tathione-dependent enzymes were by standard methods [13],
concentration was measurement by spectrophotometer SP-46
/ photocolorimeter KFK3 [6].

The method of TBCRC determination [1] is based on a spec-
trophotometric determination of the trimetinic colored complex
formed from the TBCRC interaction with thiobarbituric acid.
The composition of the reaction medium was: 1 ml of 10% post-
native supernatant of muscle homogenate; 1.5 ml distilled H,0;
0.2 ml of 20 uM FeSO,; 1 ml of 0.8% TBC solution and 0.3 ml
of 60% TCA solution. The optical density of the colored solu-
tion was measured on a photoelectrocolorimeter at a wavelength
of 532 nm. TBCRC content (umol/g) is calculated based on the
molar absorption coefficient = 1.56 x 10° M » cm'.

The spectrophotometric/microplate reader assay method
for GSH involves oxidation of GSH by the sulthydryl reagent
5.5’-dithio-bis(2-nitrobenzoic acid) (DTNB) to form the yellow
derivative 5’-thio-2-nitrobenzoic acid (TNB), measurable at 412
nm [22].

The composition of the incubation medium of the experimen-
tal test consisted of: 0.1 ml of 0.001 M solution of the Elman
reagent (4 mg DTNB in 10 ml of 0.2 M potassium sodium phos-
phate buffer, pH 8.0), 3 ml of 0.2 M potassium sodium phos-
phate buffer (pH 8.0), 0.1 mM GSH solution, 0.3 ml of super-
natant. The reaction was stopped by the addition of 10% TCA



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

solution in 10 minutes. Measurements were made against a con-
trol sample (without a supernatant) at a wavelength of 412 nm.
Values were expressed in micromol per 1 g of tissue.

The activity of GR was determined [22] by the rate of glu-
tathione recovery in the presence of NADPH. The GR activity
was determined in a supernatant (1500 g, 10 min) by decreasing
the amount of NADPH in an incubation medium (3 ml) of the
following composition: 50 mM Tris-HCI buffer (pH 7.5), 1 mM
EDTA, 0.16 mM NADPH, 1 mM GSSG and 0.1 ml of 5% super-
natant. The activity of GR was expressed in micromol NADPH
used in response to 1 mg protein in 1 min.

The activity of GPx was determined [4,22] by the amount of
oxidized glutathione formed from reduced glutathione in the de-
toxification of hydrogen peroxide in the glutathione peroxidase
reaction.

The composition of the incubation medium cosisted of 2.7 ml
tris-HCI buffer (50 mM pH 7.4, sodium azide 12 mM, EDTA 6
mM), 0.1 ml of 2.5 mM reduced glutathione, 0.1 ml of 5% post-
native supernatant of the muscles. The reaction was started by
adding of 0.1 ml 0.5 mM hydrogen peroxide to the sample and
stopping after 5 minutes by adding 1 ml of 10% TCA solution.
Control sample was stopeded before the reaction has begun. Af-
ter centrifugation at 1800 g for 15 minutes in a supernatant of
muscle homogenate, the optical density of oxidized glutathione
at 262 nm was measured on a spectrophotometer. The activity of
the enzyme was expressed in nanomol of the formed oxidized
glutathione for 1 minute per 1 mg of protein.

The investigation of G-6-PhD activity was made [13] spectro-
photometrically according to increase of the optical density at
340 nm, which is due to the rise in the number of NADPH in the
process of enzymatic reaction.
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Final concentrations of the components of the reaction mix-
ture: 6.22 mM NADP, 10 mM G-6-Ph. To the centrifuge tube:
2.6 ml of 50 mM Tris-HCI buffer (pH=7.4) containing 0.1 ml
of magnesium sulfate (3 g of magnesium sulfate diluted in 25
ml of distilled water); 0.1 ml NADP; 0.1 ml of G-6-Ph; 0.1 ml
of 5% muscle homogenate prepared on 50 mM Tris-HCI buf-
fer (pH=7.4). Samples incubated for 15 minutes in a thermostat
at 37°C. The reaction stopped by the addition of 1 ml of 10%
TCA solution. Samples are centrifuged for 10 minutes (3000 g).
The activity of G-6-PhD in the muscles of rats was expressed in
nanomol in Imin per Img of protein.

The blood samples were collected in EDTA anticoagulation
bottles and sent cooled at 4°C. Determinations of HbA  were
performed within three days using a kit Bio-Rad Laboratoria
Inc., France.

Total protein determination (according to Lowry). It is per-
formed according to the process described by V. Gudumac and
coauthors [1].

Statistical analysis was performed using Statistica 10 StatSoft
Inc. To determine an adequate method of statistical estimation
of the average difference between the study groups held pre-
liminary check distribution quantities in samples. According to
the criteria Shapiro-Wilk, which is used to assess the normal-
ity of distribution in the sample volume n<50, all samples not
received data on deviation of the distribution of samples from
normal (P>0.05). Given these data, the use of Mann-Whitney
test was considered sufficient for valid conclusions. Differences
were considered to be statistically significant at P<0.05 [9, 19].

Results and discussion. Melatonin injections (figure) caused
a sharp decrease by 55% in the elevated serum glucose level
in DM group of rats compared with BG level before treatment.

Oon 4-th day
B o 1 2shday

Fig. The level of basal glycemia (mmol/l) in blood of rats, (n=8, x£Sx) : 1. * *% *¥% *x¥%_ changes are reliable (p<0.05).
2. * - concerning control; ** - concerning rats with DM; *** — concerning rats with IGT; **** — concerning indices on 4-th day

Table. Melatonin effect on levels of TBCRC and indexes of glutathione system in hearts of rats with alloxan diabetes, x+Sx, n=8

Indexes TBCRC, G-SH, GPx, G-6-PhD, nmol/ GR, nmol/
Groups mkmol /g mkmol/g nmol/minxmg minxmg minxmg
1.Control 23.2£1.07 3.24+0.02 125.847.22 3.4+0.07 4.1+0.12
2. DM 39.4+0.79* 1.7+0.01° 103.2+7.55* 2.1+0.11° 3.2+0.16°
3. DM + melatonin 25.841.72° 3.4+0.0320 130.1+9.48° 3.6+0.17° 3.94+0.08°
4.1GT 28.9+0,93%° 4.1£0.03%° 157.3+9.220 4.4+0.08*" 4.6+0.11%0
5. IGT + melatonin 24.2+1.06"¢ 3.440.02%0¢ 129.7+8.82b¢ 3.34+0.09°¢ 4.240.08"¢
Notes:1. a, b, ¢ - changes are reliable (p<0.05). 2. a - concerning intact rats,
b - concerning rats with diabetes mellitus; ¢ — concerning rats with IGT
© GMN 137




Melatonin, a potent antioxidant agent, is essential for glucose
homeostasis and regulation [2, 11, 15, 24]. There is avidence
about GLUT4 wich is present in heart tissue [3, 23]. The activity
of Pyruvate kinase is reduced during DM, whether an admin-
istration of melatonin leads to increased its activity, probably
due to direct activation of gene expression of glucose transporter
GLUT4, 2, 1 [11, 15, 24].

It is concluded [9] that the hypoglycemic action of melatonin
could be partly due to amelioration in the beta-cells of pancreat-
ic islets. It was detected, that melatonin stimulates glucose trans-
port to skeletal muscle cells via insulin receptor substrate-1/
phosphoinositide 3-kinase (IRS-1/PI-3-kinase) pathway, which
implies, at the molecular level, its role in glucose homeostasis
and possibly in diabetes [9]. Alteration in function and structure
of antioxidant protein enzymes may also be due to nonenzymat-
ic glycation such that detoxification of free radicals is effected
enhancing oxidative stress in diabetes [21].

Alloxan diabetes was reported to induce oxidative stress and
generates reactive oxygen species (ROS) [14,15]. The main
characteristics of diabetic cardiomyopathy include oxidative
stress, cardiac hypertrophy, apoptosis, myocardial fibrosis and
impaired cardiac function.

A critical biomarker of oxidative stress is Lipid peroxidation
which is the most explored areas of research when it comes
to ROS (Hatice et al., 2004). The level (table) of TBCRC was
found to be higher on 70% in DM group and on 24% in IGT
group respectively than in control. So, the lipid peroxidation
was increased in diabetic heart. Melatonin partly prevented dia-
betes-induced increase in TBCRC levels in heart.

GPx, as we know, metabolizes peroxide to water. GR uses
the GSH to converting glutathione disulfide back into gluta-
thione (Maritim et al., 2003). Any alteration in their levels
will make the cells prone to oxidative stress and hence cell
injury [10]. On the other hand GR, GPx, G6PhD activities
also depend on the presents of hyperglycemia. In DM group
of rats (table) activities of GR, GPx, G6PhD were decreased
on 21%, 18%, 39% respectively compare with control rats.
We have found the level of GSH lover by 46% in DM group
of animals compared with control. These results are consis-
tent with the degenerative role of hyperglycemia on cellular
reducing equivalent homeostasis and antioxidant defense,
and provide further evidence that pharmacological interven-
tion of antioxidants may have significant implications in the
prevention of the prooxidant feature of diabetes and protects
redox status of the cells. Earlier was shown a decrease of
G6PhD and GR activities in blood, liver and kidney of al-
loxan diabetic rats [5, 6, 10, 11, 12, 15, 24]. Hyperglycemia
is associated with metabolic disturbances affecting cell redox
potential, particularly the NADPH/NADP" ratio and reduced
glutathione levels. Under oxidative stress, the NADPH supply
for GSH regeneration is dependent on G6PhD [8].

In the group of rats with IGT activities of GR, GPx, G6PhD
increased on 13%, 25%, 30% respectively compare with control
rats. Increase of GO6PhD activity in condition of diabetes with
IGT is probably a compensatory reaction aimed to reduce of
ROS. It was found that the level of GSH increased by 24% com-
pared with control. The levels of reduced glutathione are mainly
dependent on the intake of NADPH.

Melatonin injections were helpful for normalization this in-
dexes under study. Besides, melatonin significantly increases
the activity of G6PhD in rats’ liver tissue with diabetes [5, 10,
14]. It means that melatonin probably increases use of glucose
for regeneration of NADPH, and aerobic oxidation of glucose

138

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

that indicate an acceleration of antioxidative protection and en-
ergy production in diabetic rats. NADPH, reducing equivalents
(that are produced in this reaction) are used for regeneration of
glutathione from its oxidized form due to action of NADPH,-
dependent GR. GSH neutralizes ROS, both directly and through
GPx. It means that melatonin probably increases use of glucose
for regeneration of NADPH,

The actions of melatonin on radical metabolizing/producing en-
zymes may be mediated by the Keap1-Nrf2-ARE pathway. Beyond
its direct free radical scavenging and indirect antioxidant effects,
melatonin has a variety of physiological and metabolic advantages
that may enhance its ability to limit oxidative stress [10].

So, melatonin not only neutralizes reactive oxygen species,
but also acts through the stimulation of several antioxidative en-
zymatic systems in heart of alloxan diabetic rats.

The administration of melatonin for one week reduced the lev-
el of TBCRC in the heart tissue of diabetic rats. These results are
consistent with the literature on the antioxidant action of mela-
tonin [7,13]. Also important source Urata et al. have shown, that
melatonin increases the level of glutathione, important intracel-
lular antioxidant, by stimulating the enzyme y-glutamylcysteine
synthase [18].

Melatonin limited lipid peroxidation, reduced production of su-
peroxide anion radical, hydroxyl radical and peroxyl radical, de-
creased myeloperoxidase activity in hearts undergoing ischemia-
reperfusion, and reduced the rate of death of the animals [17].
Conclusions.

1. Alloxan diabetes in rats is accompanied by increase of TB-
CRC and impairment of glutathione system of antioxidant de-
fence in heart tissue.

2. Daily melatonin injections in a dose of 10 mg/kg reduce blood
glucose level, inhibit lipids peroxidation and support glutathione
system in the heart tissue of diabetic rats.
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SUMMARY

EFFECT OF MELATONIN INJECTIONS ON THE GLU-
TATHIONE SYSTEM IN HEART TISSUE OF RATS UN-
DER EXPERIMENTAL DIABETES

Yaremii I., Kushnir O., Vepriuk Yu., Palamar A.,
Skrynchuk O.

Higher State Educational Establishment of Ukraine “Bukovin-
ian State Medical University”, Chernivtsi, Ukraine

The aim was to determine the influence of melatonin on basal
levels of glucose (BQG), the level of thiobarbituric acid reactive
compounds (TBCRC), reduced glutathione (GSH) levels, ac-
tivities of glutathione reductase (GR), glutathione peroxidase
(GPx), glucose-6-phosphate dehydrogenase (G-6-PhD) in the
heart tissue of alloxan diabetic rats.

Alloxan diabetes was evoked via intraperitoneal injection
with a 5% solution of alloxan monohydrate in a dose of 170 mg/
kg of body weight. There were 5 groups: 1) control group (n=8);
2) group with DM (BG level > 8.0 mmol/l, n=8); 3) alloxan
diabetic animals with DM which were injected with melatonin
(n=8); 4) alloxan diabetic rats with impaired glucose tolerance
(IGT) (BG level < 6.9 mmol/l, n=8); 5) alloxan diabetic animals
with IGT which were injected with melatonin (n=8). Melatonin
(“Sigma”, USA) was injected intraperitoneally in a dose of 10
mg/kg of body weight at 8 a. m. daily over 7 days starting with
a 5th 24-hour period after the alloxan injection. The level of TB-
CRC increases by 70% in the heart tissue of alloxan diabetic rats
with DM compared with the control value, whereas the G-SH,
the activity of GPx, G-6-PhD and GR decreased by 46%, 18%,
39% and 21% respectively. The introduction of melatonin to al-
loxan diabetic rats is conducive to a decrease in them of the level
of BG, as well as — a stabilization of the indices of the body’s
antioxidant defense such as activities of GR, GPx, G-6-PhD,
content of TBCRC and G-SH in rats’ heart.

Keywords: glutathione system, melatonin, alloxan diabetes,
heart, rats.

PE3IOME

BJIMSSHUE MHBEKLHUII MEJATOHMHA HA ILJIY-
TATUOHOBYIO CUCTEMY B CEPIEYHOM TKAHU
KPBIC TP DKCIIEPUMEHTAJIBHOM JUABETE

SIpemuii U.H., Kymaup O.10., Benpiok F0.M.,
MManamap A.O., Ckpunuyk O.51.

Beicwee cocyoapcmeennoe yuebnoe sasedenue Yrpaunvt «by-
KOBUHCKUIL 20CYOapCMBEeHHbI MeOUYUHCKULL  YHUBEPCUMEN,
Yepnosywl, Yrxpauna

Ilenb ucciae0BaHUS - ONPECIUTh BIMSHHE MEIaTOHHHA
Ha 0a3anbHBIC YpOBHU IIOKO3HI (BG), ypoBeHb coenHEHNH,
pearupyromux ¢ THoOGapobutypoBoii kucioroit (TBCRC),
YPOBHH BocCcTaHOBIeHOro riyTarnoHa (G-SH), akTuBHOCTH
rmyrarnoHpenykrassl (GR), rmyrarnonnepokcunassr (GPx),
TITI0K030-6-pocdarneruaporenassl (G-6-PhD) B cepnednoit
TKaHH AHA0ETHYECKHUX KPBIC.

AmokcaHOBBIN caxapHbIi nuaber (DM) BBI3BIBaIH ITyTEeM
BHYTPHOPIOIIMHHOI HHBEKINH 5% pacTBOpa MOHOTH/pATa aj-
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nokcana B j0o3e 170 mr/kr maccel Tena. Beigeneno S rpynm: 1)
KOHTpoJsbHas rpynmna (n=8); 2) rpynna ¢ DM (yposens BG>8,0
MMOJTB/1T, n=8); 3) )KMBOTHBIC C IBHBIM THAOCTOM, KOTOPBIM BBO-
i MenatoHuH (n=8); 4) KPBICH C aJUIOKCAHOBBIM THA0ETOM
¢ HapyIIEHHOH TojepaHTHOCThIO K Imtoko3e (IGT) (yposenn
BG<6,9 mmonb/a, n=8); 5) )KUBOTHBIC C AJNIOKCAHOBBIM JIHa-
6etom ¢ IGT, koTOpBIM BBOAMIN MenaToHUH (n=8). MenaTo-
HuH («Sigmay, CIIA) BBoguIu BHYTpUOpIOMIKHHO B 103¢ 10
MI/KT maccel Tena B 8% exxefHeBHO B TeueHue 7 JHEH, HAuu-
Has ¢ 5-, 24-4acoBOro nepuoja nocjie MHbeKIUU aJllIOKCaHa.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Yposerur TBCRC yBenuuuBaincs Ha 70% B TKaHU cepala
AJUIOKCAHOBBIX JuabeTuueckux Kpbic ¢ DM B cpaBHeHHH
C KOHTPOJIbHBIM 3Ha4eHHUEM, Toraa kak ypoBHu G-SH, ak-
tuBHocTh GPx, G-6-PhD u GR cumxarorcsa Ha 46%, 18%,
39% u 21%, coOTBETCTBEHHO. BBejenHue MelaTOHHHA
KpbICaM C aJUIOKCAaHOBBIM J1HabETOM CIIOCOOCTBYET IOHH-
KEeHMI0 ypoBHA BG, a Takke cTabuiau3anuu mokasaresiei
aHTHOKCMﬂaHTHOﬁ 3alIUThI OpFaHI/ISMa, TaKUX KaK aKTUB-
nocts GR, GPx, G-6-PhD, xonuuectso TBCRC u G-SH B
CepIAeYHOM TKaHU KPBbIC.
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REACTIVE-ADJUSTABLE RESTRUCTURING OF STERNUM IN RATS AFTER MODELING
OF MECHANICAL LOADING IN THE BIOMECHANICAL SYSTEM “STERNUM-RIBS-SPINE”

'Kaminska M., 'Dihtiar V., 2Dedukh N.,*Nikolchenko O.

IState Institution « Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine»;
State Institution «D.F. Chebotarev Institute of Gerontology of the National Academy of Medical Sciences of Ukraine» Kyiv,
3State Institution «Sytenko Institute of Spine and Joint Pathology of the National Academy
of Medical Sciences of Ukraine», Kharkiv, Ukraine

In the recent years, violations of the structural organization a
chest resulting from pectus excavatum (PE), scoliotic deformity
of the spine, traumatic injury, infection and tumors are studied
not only as a purely orthopedic and surgical problem, but also
as a component of pathological changes in the complex system
“sternum - ribs - spine”[1,12,22].

Considering the relationship of PE with chest scoliosis, it was
found that about 23-26% of patients have a combined pathology,
and 90% have posture disorders [14,16]. However, today there
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are only a few studies focused on the cross-interaction of scolio-
sis and chest deformity [22].

Generally accepted surgical intervention in a case of PE is
the minimally invasive technique by D. Nuss [5,18,21,23].
However, besides the positive simultaneous effect of PE cor-
rection, there is a prolonged state of mechanical loading,
which is not physiological for the body, and itself can lead to
the pathological changes in the ribs, sternum, spine and their
joints, and also affect on a scoliotic deformity, if it was pres-



