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XAPAKTEPUCTUKA BIOXIMIYHWX NMOKA3HWKIB TA AMHAMIKA TOEHHA
NMNOBHOLWAPOBWX BUPISBAHHWX MNOWWHHUX PAH Y CAMLIB | CAMOK
WYPIB 13 TNYTAMAT-IHOYKOBAHUM OXWPIHHAM

H.P. T; puuesuul, JL.I. Cmenanosa?®, H.C. Hiximina’,

B.B. Bepewaxa’ , O.M. Casuyx’

!JlbBiBCchKa MemuuHa akaneMis imeni Aunpes Kpynuncekoro, M. JIbBiB, Ykpaina
ZHHII «IucTutyT Gionorii Ta Memumamy KHiBCHKOTO HAIliOHAIBHOTO YHIBEPCHTETY
imeni Tapaca IlleBuenka, M. KuiB, Yikpaina

3pocmannus kinbkocmi n00ell 3 0JCUPIHHAM ma cymmese 30invuenns mpasmosanux Knrouoei crnosa:
nayienmie pooums axmyanbHUM 00CTIONCEH S POYeCy 20EHHS PAH, 30KPEMA WKIPHUX. — 2iymamam-iHoyKoeane
Toenns wiKipHux pamn € pe3ynbmamom MOLEKYIAPHUX [ OIOXIMIYHUX NPOYECE Y KNIMUHAX — 0JCUPiHHA, NOGHOWAPOE]
Oepmu, AKi HEOOCMAMHbLO GUEUEHI. [IA 3G20€HHA WKIpU HEOOXIOHO NOCMIO06HO  gupi3ami NAOWUHHI paH,
CUHXpOHiZyéamu pisui munu Kiuimun. Koowen wap wiipu mae Kuimunu IMYHHOU  wypu-camyi, wypu-
cucmemu, AKi KOHMPOMOIOMb il nowKoOd cenHs ma 2oenns. Heseadwcarouu na 3HAYHY  camiu, 2oenns pan,
KiNbKICMb NPO6EOeHUX O0CIIOMNCEHD, OOC ICHYIOMb HAAGKI NOMPEDU Y 6UBYEHH PAOY  gyonegodnuil, AinioHul
OIOXIMIYHUX NOKAZHUKIE Y NPOYECi 20EHHS PAH. 06GMiH.

Mema — Oocnioumu mpueanricms 3020€HHS, AHMPONOMEMPUYHI NOKASHUKU md

NOKASHUKYU 6Y271€600H020 1 NINIOHO20 00MiHYy NpU 3G20€HHI NOGHOWAPOBUX GUPISAHUX K rrimiqHa Ta

NAOWUHHUX PAH Y WYPI6 Pi3HOI cmami 3 21ymamam-iHOYKOBAHUM ONCUPTHHAM. eKcIIepHMeHTAIbHA
Mamepianu ma memoou. Jlocniodcenns npogoounu Ha 064-x Oinux HeniHiuHux : .
ﬂaﬁopgmopyux wypax GiKOMﬂ4 Micayi. Hog)ﬂapodofceﬁi camyi i camku OKpemo 111211(;()5);02’1'2%(_)556 3125, Ne
panoomizosaro posnoodineri na 4 epynu. I pyna I (camyi) — konmpons, y wgypie yici epynu T '

y 6iyi 4 micayi MoO0enosant NOSHOWAPOSL GUPI3AHI NIOWUHHI PaHU, 5KI HiYUM He DOI 10.24061/1727-
06poonanu. Y epyni 2 — camyi i3 enymamam-iHOYKOBAHUM ONCUPIHHAM — MOOeT08AU 4338 XXVI 95 2026.04
nogrHowaposi supizani naowunni panu. I pyna 3 — camxu, KoHmpoaw, y wypie yici epynu ’ T )
y 6iyi 4 micayi MoOenosanu NOSHOWAPOSI UPI3AHI NIOWUHHI paHu, K HiYUM He
obpobnanu. YV wypie epynu 4 — camxu i3 enymamam-iHOyKOBAHUM ONCUDIHHAM — .
MOO0en08any NOBHOWAPOBi UPI3AHT NAOWUHHI paHu. /[ iHOYKYIL OJNCUPIHHA wypam hrytsevych@gmail.com
epynu 2 ma epynu 4 niowxipno na 2-u, 4-u, 6-u, 8- i 10-1 OHi 6800unU po3uuH

enymamamy Hampiio 6 003i 4,0 me/ke. 'V 6iyi 4 micayi ycim epynam wypie moodentosanu

NOBHOWAPOGI BUPI3AHI NIIOWUHHI PAHU.

Vei npoyedypu ma docnioscenus ukoHyanu 32i0Ho 3 « €8pONeLicbKo KOHBEHYIEN Npo

3axucm xpebemnux meapuH, wo UKOPUCIOBYIOMbCA Ol eKCHEPUMEHMIB ab0 6 THUUX

Haykosux yinax» ma 3akonom Ykpainu «llpo saxucm meapun 6i0 JHCOpCMOKO20

noeoocenuny. IIposedenns excnepumenmis nNo200HCeHO i 3ameepoOHCeHO KOMICIEN 3

numano  6ioemuxu HHIL] «Incmumym  6ionoeii ma meouyunuy Kuigcobkoeo

HayioHanvHoeo yHisepcumemy imeni Tapaca [lleguenka, npomoxon Ne. 1 6io 04.02.2019.

Y wypis ycix epyn eumipiosanu macy, Ha30-aHATbHY O0BICUHY, MACY GICYEPATLHOO0

JHCUPY, BUSHAYUAIU KOHYEHMPAYIIo 2IIOKO3U 8 KPOGL, KOHYEeHMpayito IHCYIIHY, 3A2AIbHO20

Xonecmepuny, Jninonpomeioig 0ydce HU3LKOL, HU3bKOI MA 6UCOKOI winbHOCMI ma

mpueniyepudis. Pesynomamu O0ocniodxcenv niodasanu cmamucmuynii o6pooyi 3

BUKOPUCMAHHAM Memodie eapiayitinoi cmamucmuku 6 npoepami Statistica 8.0.

Ompumani O0ani mecmyganu HA HOPMATLHICIL DPO3NOOINY 3d OONOMO20K Mecmy

Ulanipo-Yinka. Ilozasx pesyrbmamu GUAGUIUCH HOPMAILHO PO3NOOLIEHUMU, OIS

nopienAHHs 6ubopox 0ye euxkopucmanui t-kpumepiu Cmviodenma. Pe3yfzbmamu

docnioxcerv npedcmasieri y euensioi M+SD. Jlocniooicenns € ppaemenmom Haykoeoi

memu HHI] «lncmumym 6ionocii ma meduyunuy Kuigcokoeo Hayionanvrnoeo

yuisepcumemy imeni Tapaca Illesuenka «Po3pobka HoBUx M SIKUX NO8 s130K ma

MemoOuK ix 3acmocysanus npu ikysanti pat. [lpuxiaone naykoge docniocennsn", Ne

oeparcasnoi peecmpayii: 0118U002056.

Pezynemamu. [loxazano, wo y wypie KOHMpoabHoi epynu 3 (camku) 3 NOGHOUAPOBUMU

BUPI3AHUMU NIIOWUHHUMU DAHAMU WKIPU NIOWA 3A20€EHHS 8i0CmMAsana wooo Ybozo

NOKA3HUKA Y camyie, 0CoOIUBO Ye CROCmepi2anocs midic 6-10 ma 21-10 dobamu 3a20€HHs.

YV camyis nosne 3azoenus cnocmepicanu na 24-my 006y, a y camox — na 27-my. Ilpu

OJCUPIHHI NAOWI 3A20€HHS paH y camok (epyna 4) i camyieé (epyna 2) Oynu 6ynu

NPAKMUyYHO 0OHaKosumu 0o 14-i 0oou. Ha 21-uty 000y niowa He3a20€HHA paH y camox

oynay 2,7 paza 6invuworo, nixcy camyie (p<0,001). Maca sicyepanvrozo sicupy y camyis

npu iHOyKo8aHomy oxcupinti 3pocmana 6 4,6 pasza (p<0,001), a y camox —y 6,6 pasa

(p<0,001). Konyenmpayii 2nioko3u ma iHCYIiHy y CaMyis i Camox 3p0Cmani RpaKkmu4HoO
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00Haxkogo, 8 1,3-1,4 pasa. Pisenv incyninopesucmenmuocmi (HOMA-IR) y camyie npu
oxrcupinni 3pocmas 6 4,1 paza (p<0,001), ay camok —y 3,6 paza (p<0,001). ¥ konmponi
8 camyie i cCamox KOHYeHMpayis 3a2aibHo20 X0Necmeputy NpakmuyHo 00HAK08d, OOHAK
npu ooicupinni 6ona 3pocmac y camyis 6 1,5 pasa (p<0,001), a y camok — ¢ 1,6 paza
(p<0,01). Konyenmpayii ninonpomeioie oysce HU3bKOI, HU3bKOI ma 8UCOKOI WinbHOCI,
a makooic mpueniyepudis y camyis i camox y KOHMpOi NPAKMU4eHO 00OHAKOBI, 0OHAK
npuU 0HCUPTHHI BOHU OOCMOBIPHO 3POCMAIOMb.

Bucnoexu. 1. 'V camyie i3 enymamam-inOyKOBAHUM ONCUPIHHAM MPUBATICMb 3020€HHS
ma niowa ypascemsv YNpooosic eKCnepumeHmy Oinbuli NOPIGHAHO 3 KOHMPOLbHUMU
wypamu 6e3 0XHCUPIHHAL, a4 Y CAMOK i3 2IyMamam-iHOYKOBAHUM ONCUPIHHIM MPUBATICIb
3G20€HHA OV MAKOW XC, AK Y KOHMPOIL, npome NIOWA YPANCEHHS YNPOOOBI’C
excnepumenmy 0y1a Oinvbwiolo NopieHAHO 3 Kowmponem. 2. 'V camyie i camox i3
2NYMAMAM-THOYKOBAHUM ONCUPIHHAM MAcCa 8IiCYeparbHO20 dcupy 3pocmand 6 4,6 — 6,6
pasa, 00Hak y camox eona 6 1,4 pasza 6invwa. 3. Ilpu ooicupinni y camyié i camok
3pocmany KOHYeHmpayii 2noKo3u ma iHCYIiRy 8 Kpoi, 00HAK 00CMOBIPHOT pi3HULYT MidC
camyamMu ma camxkamu He usgneHo. Takodc He 6uUsA81eHO 00CMOGIPHOI pisHUYI npu
ONCUPTHHI MIJC CaMYAMU Ma CAMKaMU U000 KOHYempayil 3a2aibH020 XOleCmepury,
ninonpomeiois 0ysce HU3LKOL, HU3bKOI MA 8UCOKOL WiIbHOCME Ma Mpu2iiyepudis.

CHARACTERISTICS OF BIOCHEMICAL INDICES AND DYNAMICS OF
HEALING OF FULL-LAYER CUT PLANAR WOUNDS IN MALE AND
FEMALE RATS WITH GLUTAMATE-INDUCED OBESITY

N.R. Hrytsevich!, L.I. Stepanova’, N.S. Nikitina?, V.V. Vereshchaka?,
O.M. Savchuk?

!Andrey Krupynsky Lviv Medical Academy, Lviv, Ukraine,
ZEducational Science Center "Institute of Biology and Medicine" Taras
Shevchenko Kyiv National University, Kyiv, Ukraine

The increase in the number of obese people and the significant increase in injured
patients makes it urgent to study the process of wound healing, in particular skin
wounds. Skin wound healing is the result of molecular and biochemical processes in the
cells of the dermis, which are not well understood. For skin healing, it is necessary to
synchronize consistently different types of cells. Each layer of the skin has immune
system cells that control its damage and healing. Despite a significant number of
investigations, there are still existing needs in studying a number of biochemical indices
in the process of wound healing.

The aim — to investigate the duration of healing, anthropometric indicators and
indicators of carbohydrate and lipid metabolism during the healing of full-thickness
excised flat wounds in rats of different sex with glutamate-induced obesity.

Materials and methods. The study was conducted on 64 white nonlinear laboratory rats
aged 4 months. Newborn males and females were separately randomly divided into 4
groups. Group 1 (males)— control, rats of this group at the age of 4 months were modeled
with full-thickness excised flat wounds, which were not treated with anything. Group 2
— males with glutamate-induced obesity — modeled with full-thickness excised flat
wounds. Group 3 — females, control, rats of this group at the age of 4 months were
modeled with full-thickness excised flat wounds, which were not treated with anything.
Rats of group 4 — females with glutamate-induced obesity — modeled with full-thickness
excised flat wounds. To induce obesity, rats of group 2 and group 4 were injected
subcutaneously with a solution of monosodium glutamate at a dose of 4.0 mg/kg on the
2nd, 4th, 6th, 8th and 10th days. At the age of 4 months, all groups of rats were modeled
with full-thickness excised flat wounds.

All procedures and studies were performed in accordance with the “European
Convention for the Protection of Vertebrate Animals Used for Experiments or Other
Scientific Purposes” and the Law of Ukraine “On the Protection of Animals from Cruel
Treatment”. The experiments were coordinated with and approved by the Bioethics
Commission of the National Scientific Center “Institute of Biology and Medicine” of the
Taras Shevchenko National University of Kyiv, protocol No. 1 dated 04.02.2019.

In rats of all groups, the mass, naso-anal length, visceral fat mass were measured, and
the concentration of glucose in the blood, the concentration of insulin, total cholesterol,
very low, low and high density lipoproteins and triglycerides were determined. The
results of the studies were subjected to statistical processing using variational statistics
methods in the Statistica 8.0 program. The data obtained were tested for normality of
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distribution using the Shapiro-Wilk test. Since the results were found to be normally
distributed, the Student's t-test was used to compare the samples. The results of the
research are presented in the form of M+SD. The study is a fragment of the scientific
topic of the NSC "Institute of Biology and Medicine" of the Taras Shevchenko National
University of Kyiv "Development of new soft dressings and methods of their application
in wound treatment. Applied scientific research”, state registration number:
0118U002056.

Results. It was shown that in rats of control group 3 (females) with full-thickness excised
flat skin wounds, the healing area lagged behind this index in males, especially this was
observed between the 6th and 21st days of healing. In males, complete healing was
observed on the 24th day, and in females - on the 27th. In obesity, the areas of wound
healing in females (group 4) and males (group 2) were practically the same until the
14th day. On the 21st day, the area of non-healing wounds in females was 2.7 times
larger than in males (p<0.001). The mass of visceral fat in males with induced obesity
increased by 4.6 times (p<0.001), and in females — 6.6 times (p<0.001). Glucose and
insulin concentrations in males and females increased almost equally, by 1.3-1.4 times.
The level of insulin resistance (HOMA-IR) in males with obesity increased by 4.1 times
(p<0.001), and in females — by 3.6 times (p<0.001). In controls, the concentration of
total cholesterol in males and females is almost the same, but in obesity it increases in
males by 1.5 times (p<0.001), and in females — by 1.6 times (p<0.01). The
concentrations of very low, low and high density lipoproteins, as well as triglycerides in
males and females in the controls are almost the same, but in obesity they significantly
increase.

Conclusions. 1. In males with glutamate-induced obesity, the healing duration and
lesion area during the experiment were longer compared to control rats without obesity,
and in females with glutamate-induced obesity, the healing duration was the same as in
the control, but the lesion area during the experiment was larger compared to the
control. 2. In males and females with glutamate-induced obesity, the mass of visceral fat
increased by 4.6—6.6 times, but in females it was 1.4 times larger. 3. In obesity, the
concentrations of glucose and insulin in the blood increased in males and females, but
no significant difference was found between males and females. Also, no significant
difference was found in obesity between males and females regarding the concentrations
of total cholesterol, very low, low and high-density lipoproteins.

Beryn

OXHpIHHS € ONHIEI0 3 HAWMOIIMPEHIMUX MpodieM
OXOpOHH 3710pOoB's y cBiTi. 3a manmmu BOO3 monay 1,9
MUIbSIpAA AOPOCIHX BiKOM Bix 18 pOKiB 1 cTapiie MarTh
HaaMipHY Macy [1, 2]. 3a mporrozamu craHom Ha 2025
pik y cBiTi Ha OXxupiHHS Mano O crpaxnmard 18 %
40510BiKiB 1 21 % kiHOK, a 10 2035 poky 4 mipa moneit
MOTEPIIATUMYTh BiJl HAJJTUIIKOBOI MacH [2].

O>xupiHHS XapaKTepU3YETHCS AHOMaJIbHUM
HAUIMIIKOM JKUPOBOT TKAaHHHH, ILI0 € OCHOBHUM
(akTopoM pHU3MKY JUIA PO3BHTKY TaKUX TDKKHX
3aXBOPIOBaHb SIK CEpPIEBO-CYIMHHI, IIyKpOBHH 1iader 2
tuny [3].

Hapmipae cnokuBaHHS ki, i3smyHa HEaKTHBHICTH
Ta TEHETHYHA CXWJIBHICTh € OCHOBHUMH TNPHYMHAMHU
OXKMPIHHS, TOAI SIK TeHHI MyTalii, eHJOKPUHHI po3Jay,
JIKKM YM TCHXIYHI 3aXBOPIOBAHHS MOXYTh OyTH
OCHOBHUMH TPUT€paMH PO3BHUTKY IIbOTO 3aXBOPIOBAHHS
y psini koHKpeTHHX BunajkiB [1-3]. HekoHTponboBaHe
BKMBAaHHSA Xap4OBHX IPOIAYKTIB, ILIO CHPHYHMHSIIOTH
3aJI@KHICTh, TaKOX MOXE CIpPUATH BHHHKHCHHIO
OXHpIHHA. [3 pH3MKOM HanMIpHOI Macu B OCTaHHI
JECATUIITTS  TOB’SI3YIOTh  HA/UIMIIKOBY  KUIBKICTh
IHANBiTya hbHOTO CIIOKMBAHHS TITyTaMary Hatpito [4, 5].

I'myramar narpiro (E621) — mincuiroBad cMaxy, sSIKUH
[IUPOKO BUKOPUCTOBYETHCA B XapUOBii IPOMHUCIIOBOCTI,
Horo iHIWBigyalbHE CIIOKUBAHHS IMOCTIHHO 3pOCTaE B
ycboMy CBiTi. [Jyramar Harpilo CTBOPIOE CMakK, SIKHH
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HEMOXJIMBO OTPHMAaTH BiJl IHIIMX TNPOAYKTiB [4, 5].
HeiipoTokcnuHi edexTr, OXUpIHHSA Ta MeTabomiuHi
nedexTn,  «CHHOPOM  KUTafiCBKOTO  pEecTOpaHy»,
TIOB's13aHI 31 CIIOXHMBAHHAM IIyTaMary HaTpilo, € OJHUMH
3 HaHOLUTBIII OOrOBOPIOBAHUX MUTAHB [4-6].

[MTokazaHo, 0 ITyTamMar-iHAyKOBaHE O)KUPIHHS MOXKE
CIyTYBaTl 3py4YHOIO Ta aJIeKBATHOIO MOJIEIUIIO JUIS
BUBUYCHHS HMOro BIUIMBY Ha (YHKLIOHYBaHHS pi3HHX
cucreM oprauizmy [7-9].

OxwupiHHsg, 30Kpema abmoMiHaNbHE/BicliepaibHEe
OXHMpPIHHS, €  CTAQHOM  MiJBHUINEHOI  IHCYJIHO-
PE3UCTEeHTHOCTI Ta XpOoHi4HOTO 3ananenHs [10], a Takox
3HaYHO IIOPYIICHOTO 3aro€HHsA IIKipHUX paH [11].
3BakalouM Ha Te, 10 OXKHUPiHHA HaOyBae Xapakrepy
naHjeMii, Ta 3HauHe 3pOCTaHHs KUIBKOCTI TPaBMOBaHUX
1 TIOpaHEeHUX BHACIHIZOK BiHU pocii mpotn YKpaiHwm,
aKTyaJbHUM € JIOCTIJDKEHHS IIPOIleCy 3aro€HHs Ta
po3po0OKa HOBUX CPEKTHBHUX 1 JCUICBHX BITYM3IHIHHX
JIEPMAaTOTPOITHUX 3aCO0iB.

Bigomo, 1m0 OKCHAATHBHUM cTpec € OIHUM i3
TOJIOBHMX  (akTOpiB  MaroreHedy  3axXBOPIOBaHb,
moB'si3aHux 3 oxupiaaaM [12, 13]. Omnmiero 3 #oro
OCHOBHUX XapaKTEPUCTHUK € qrcOaNaHC MK €HIOTeHHIM
AQHTHOKCHJIAHTHUM 3aXHCTOM Ta T'€HEpALi€l0 aKTUBHUX
dopm kucHo (ADK) Bcepemmui kmituH [12, 13].
3amponoHOBaHO  KiTbKa  MEXaHI3MIB  MOSCHEHHS
MIOCHJICHOTO OKCH/IaTHBHOTO cTpecy, o
CIOCTEPIraeThCs y JIIOAEH 3 OXKUPIHHAIM, BKJIIOYAIOYH
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3MiHEHHH MeTa0oNi3M IIMigiB 1 TIOKO3HW, XPOHIYHE
3anajieH s, AUCQYHKIII0 TKAHWH, TieplIenTHHEMIIO Ta
aHOMaJIbHE MPOJIYKYBaHHS aKTHUBHUX ()OPM KHCHIO
(ADK) [12].

Hapasi BiJIbHOpaIUKaJIbHE OKHCHEHHS
pO3IIIANAEThCS SIK YHIBEPCAJIbHUI MEXaHi3M peryIsiiii
mporeciB Ta QyHKOiH KiIiTHH. 3 iHmOro OoKy, Iie
Hecnenu(pIYHUNA MEXaHi3M TIOIIKO/DKCHHS  KIIITHHHUX
CTPYKTYp, O10MOJIEKYI, 1110 IPU3BOAUTH JI0 MOPYLICHHS
KIIITHHHOTO MeTaboITi3My Ta anonTo3y abo Hekposy [14].

VY minomy, OKUpPIHHS € OJHIEI0 3 OCHOBHUX MPoOIIeM
IPOMaJICBKOTO 3[0POB'S, HACTIIKU SIKOi BIUIMBAIOTH Ha
Oararo pi3HUX cdep KUTTA

Mera po6oTu

JocniauTi TpUBATICTh 3aTOEHHS, aHTPOIIOMETPUIHI
MOKA3HAKH Ta IMOKa3HUKH BYIIEBOAHOTO 1 JIiMiZHOTO
OOMiHy TIpM 3aro€HHi TIOBHOIIAPOBHX BHPi3aHUX
IUIOIIMHHUX PaH y UIypiB pi3HOI crari 3 IiIyramar-
IHAYKOBAaHIM OXXUPIHHIM.

MarepiaJjin Ta MeTOIM TOCTiZKEeHHSI

JocnimkeHHs TpOBOAWIHN Ha 64-X O1MMX HEMHIHHNX
71ab0paTOpHUX LIypax BiKoM 4 Micsii. Yci nmpoueaypu Ta
JIOCIIJDKEHHSI BHKOHYBaJIM 3TiTHO 3 «EBPONEHCHKOIO
KOHBEHIIIEI0O TPO 3axXUCT XpeOEeTHHMX TBapWH, IO
BHUKOPHCTOBYIOThCS JJISI €KCIIEPUMEHTIB 200 B iHIIMX
HAyKOBUX IUIAX» Ta 3akoHoM VYkpainu «[Ipo 3axuct
TBapuH BiJ >KOPCTOKOTO TOBO/DKEHHs». IIpoBemeHHS
EKCTIEPUMEHTIB TTOTO/DKEHO 1 3aTBEPIIKEHO KOMICIEIO 3
nutanb  Oloetmkn HHI[ «lHcTuTyT Gionmorii Ta
MenuuuHu» KHiBCHKOTO HAI[lOHAJIBHOTO YHIBEPCUTETY
imeni Tapaca [lleBuenxka (mporokon Ne 1 Bix 04.02.2019).

[lypu HapomxeHi § camMkamu 3 pi3HUIICIO B 1-2 1Hi.
HoBoHnapomkeni camiii 1 caMKd OKpeMo  Oyiu
paHIoMi3oBaHO po3aineHi Ha 4 rpymnu. I'pymna 1 (cami) —
KOHTpOJIb, y IWIypiB wiel rpynu y Bimi 4 Micsmi
MOJIEJIOBANIM TTOBHOIIAPOBI BUPIi3aHi IUIOLIMHHI paHH,
AK1 HiYUM He 00poOIrstw. Y Tpymi 2 — camiii i3 TryTamar-
IHTyKOBaHNM OXXHPIHHSIM — MOZEIIOBAIM TOBHOIIAPOBI
BUpi3aHi IUIOMMHHI panu. [ pyna 3 — caMKH, KOHTPOITb, Y
OIypiB mie€l Tpymu y Bili 4 Micsmi MOJEmoBaIH
MOBHOIIAPOBI BHpIi3aHi IJIOMIMHHI paHHM, SKi HIYUM He
00poOisn. Y mrypiB rpynu 4 — caMKH i3 Diyramar-
IHAYKOBAaHNM OXXKHPIHHSIM — MOJETIOBAIN ITOBHOIIAPOBI
BUpi3aHi IUIONIMHHI paHu.

Jst iHAyKUii oKUpiHHA 1IypaM rpynu 2 ta rpynu 4
Ha 2-#, 4-#, 6-i, 8-ii 1 10-if gHI micas HApOIHKEHHS
MIAMIKIPHO BBOJMJIM PO3YMH IIIyTamMaTy Harpilo B J103i
4,0 mr/kr [15]. JI71st aieKBaTHOTO KOHTPOJIIO YCIiM IIypam
1-iTa 3-1 rpyn y Ti % JHI NiAMKIPHO BBOJUIH POZYMHHHK
(dizionoriunuii po34rH) B iZeHTHYHOMY 00’ eMi. Y Bimi 4
MicsiLi yciM TpylnaM IIypiB MOJENIOBAIIM TOBHOILAPOBI
BHpi3aHi IUIONIMHHI paHW. MOJeNoBaHHS paH Ha
CIOMHHIA TIOBEPXHI 3[IMICHIOBAaIM IIJ 3arajlbHIM
HApPKO30M 3a JIOTIOMOTO0 TIOMEHTAITy HATpito B 1031 60
mr/kr  macu  tBapuHm  (Thiopental sodium,
BiochemieGmbH/Austria). Ha 0-#, 3-#, 6-i, 9-i1, 14-i,
18-if, 21-i Ta 24-i ngHI B yCIX TIpyHax TBapuH
BMMIpIOBAJIH ILIOLLY PAHOBOT MOBEPXHi B MM?,

YV JieHb IOBHOTO 3arO€HHS PAHOBOI TIOBEPXHI TBAPUH
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3BXYBAJM, YMEPTBISUTH MM e(QipHAM HAPKO30M,
BUMIpIOBAJI IUIOLIY 3aro€HOi PaHOBOI  ITOBEPXHI
(pyOueBoi TkaHWHHM). YCIX IMypiB IepeBipsud  Ha
HasBHICTh OXXHPIHHS 32 JomoMororo ingekca JIi. Horo
po3paxoByBay 3a (OPMYIIOI0: KyOiuHMH KOpiHb Macw
tina (y rpamax) / nmopxkuHy Tita (y CaHTUMETpax).
Osxupinas OyIto BiACYTHIM, Ko iHaeKC JIi OyB MeHITIM
0,30. SIkmo BiH gopiBHIOBaB ab0 mepesuinysas 0,30 —
KOHCTaTyBaJIH OXKUPIHH:A [16].

VYV mypiB ycix rpynm BH3HA4ald Macy Tijla, Ha3o0-
aHaJbHY JOBXHHY, Macy BICIIEPaJbHOTO  KHPY,
KOHIIGHTPAIIII0 B KPOBI IJIFOKO3H, IHCYJIHY, 3arajlbHOTo
XOJIECTepUHY, JIMIONPOTEINiB Ty>Ke HU3BKOI, HU3BKOI Ta
BHCOKOI IIITEHOCTI Ta TPUIIIIICPUIIB.

Pesynprati MOCHIKEHb IMiIAaBaddl CTATHCTUYHIN
0o0pobmi 3 BUKOPHCTaHHAM METOMIB  BapiamiiHOL
CTaTHCTHKH B mporpami Statistica 8.0. Orpumani nani
TECTyBaJM HAa HOPMAJIBHICTh PO3IOILTY 3a JOMOMOTO0
tecty Illamipo-Yinka. [lo3ask pe3yabrard BHSBUINCH
HOPMaJIBHO PO3MOAITICHUMH, ISl TTOPIBHAHHS BHOOPOK
OyB BHKOpHCTaHUH t-kputepiii Ctbionenra. Pesynbratn
JIOCIIJDKEHb TpecTasieHi y Bursiai M+SD.

Hocnimkennas € ¢parmeHToM HaykoBoi Temun HHIJ
«lHCTHTYT OGlomorii Ta MemuuumHM»  KuiBchkoro
HalliOHANBHOTO YyHiBepcuteTy iMeHi Tapaca llleBuenka
«Po3pobka HOBHMX M SKHX TIIOB’SI30K Ta METOIHK iX
3aCTOCYBaHHS IIPH JiKyBaHHI paH. [IpuxianHe HayKoBe
nmociimkerns”, Ne neprxaBHoi peectparii: 0118U002056.

PesynbTarn Ta ix 00ropopeHHs

B pesynbrari npoBeneHnx 10CiKeHb TOKa3aHo, 10
y 1ypiB KOHTpoibHOI rpymu 3  (camku) 3
MOBHOIIAPOBHMH BHPI3aHUMH TUIOIIMHHUMH paHaMH
MIKIpH IIJIOIA PAHOBOI MOBEPXHiI Oysia MEHIIO, HIX Y
caMIliB, 0COOJIIMBO MiX 6-10 Ta 21-10 J00aMM 3arocHHs
(Tabm. 1).

BcranosneHo, 1o Ha 6-Ty 100y MJI01a paHH Y CaMOK
Oys1a MEHIIIO0 HiXK y camiiB B 1,25 pasa (p<0,05), Ha 14-
it newp —y 3,6 pa3za (p<0,001), a ma 21-it nenp — B 1,3 paza
(p<0,01). LIst pi3auIa MOXxe OyTH MOB'sI3aHa 13 3aXHUCHOIO
POJLITIO KIHOYHMX TOPMOHIB.

VY camIiB MOBHE 3aro€HHS CIocTepirand Ha 24-Ty
100y, a y camok — Ha 27-My. OfHaK MM BBaXa€EMO IIfO
pisHMIIO HecyTTeBOwo, Tak sk 0,5 MM? € 30BCiM
HE3HAYHOIO TUTOMmIer0. Y MUIOMY y IIypiB i3 TIyTamar-
IHZyKOBaHUM OXXHPIHHSIM 3aro€HHA paH BiJOyBaeThCs
ripme. [To3UTHBHHMII BIUIMB €CTPOTEHIB Ha 3aro€HHS
HIKIpY ONTMCaHKUHU y JTrozei Ta urypis [17, 18].

ITpn oxwupiHHI TUTOMII 3aTO€HHS paH y caMoK (Tpyra
4) 1 camuiB (rpymna 2) Oylu NpaKTHYHO OJJHAKOBUMH 10
14-1 mo6u. BisbIr 9iTKO 11l MOKA3HUKH BiAPI3HIIOTHCS Ha
18-24-ty nobu (p<0,001). 3okpema, Ha 18-Ty HOOY
UIOla HEe3aroeHHs paH y caMok Oyia Ounpiiowo y 2,2
paza (p<0,001), a va 21-mry moly —y 2,7 paza (p<0,001).
[ToBHe 3aroeHHS paH y rpymnax TBapuH 2-4 BigOyBaioch
Ha 27-My 100y. Y camuis rpymu 1 (6e3 o>XHpiHHS) HOBHE
3aro€HHs paH BiAOyBaloCh MmO MBHAIIE — Ha 24-Ty

no0y.
WMmoBipHO, TIe € pe3ylnpTaroM TOro, IO camMe
OXHUPIHHS  pPO3NIANAIOTh K CHUCTEMHE  3arajbHe

3aXBOPIOBaHHS, fAKE CYINPOBOIKYETHCSI OKCUAATHBHUM
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CTPECOM, 3HIKEHHSIM IMYHITETY, 3pOCTaHHSAM BMICTY B
KPOBI 1 TKAaHMHAX Npo3anajbHuX HUTOKIHIB [12, 13]. Bee
e TPU3BOAWTH JIO TOPYLICHHS NPOLECY 3aro€HHs
paHOBO{ TTOBEPXHI.

[TopiBHIOIOYM aHTPONIOMETPUYI IMOKa3HUKH (Tabi. 2)
MO)KHa OayuTH, HIO Maca CaMIliB IIiCIS OXUPIHHS
3pocrae B 1,6 pasa, a y camok — B 1,5 paza (p>0,05).
Hazo-ananbHa JOBKMHA CaMIIiB i CaMOK y KOHTpoti Oyia
NPaKTHYHO OJHAKOBOIO, IPH OXKMPIHHI BOHA y CaMOK

JIOCTOBIpHO HE 3MIHIOBaNTach, a y CaMIliB HAaBiTh
3MEHIIyBajlach, IO Y3TO/KYETHCS 3 JAHUMH IHIINX
aBToOpiB [19]. 3MeHIICHHS HA30-aHAIBHOI OBXKHUHH Y
IIypiB-CaMIIiB i3 TIyTamMar-iHIyKOBAHUM OXHPIHHIM
HaBeNICHO TakoK B poboti Belemets et al., 2017 [20].
Ingexc JIi B KOHTPOIII Y caMIliB i caMOK OyB NPaKTUYHO
OHAKOBHM, TP OXKUPIHHI y caMIliB BiH 3pocTaB B 1,4
pasa (p<0,001), a y camok — B 1,2 pa3a (p<0,05).

Maca BiclLiepabHOTO KHpPY Y CaMIIiB IIPH 1HTyKOBa-

Taoaunsa 1

[0 NOBHOMIAPOBOT BUPi3aHOi IUIOUMHHOT panu (MM2) MIKipH y IypiB i3 LIyTamMaT-inayKoBaHuM
OKHPIHHSAM Yy AMHaMilli 3aroeHHs paHoBoi noepxHi (M£SD)

I'pynu TBapun
JTo6a - - - -
. KonTtposnb IFnyTaMaT-le[yKOBaHe OXKUPIHHS Kontpoinb | I'myTamar-iHayKkoBaHe OKUPIHHS
TOCITI Iy KEeHHS ;
Camini Camku
0 111,7+3,5 108,0+ 3,5 109,5+ 4,0 108,1 £ 4,5
3 100,9 +£2,7 101,2+3,6 96,8 + 3,5 103,4 + 4,8
6 81,9+1,6 95,0+4,2* 65,442 A 91,8+3,4*
9 46,7+1,2 59,4+5,2* 40,6+1,4# 48,3+4,5*/&
14 17,5+0,8 19,9 £2,3 4,940, 5##H 20,2 £2,2%**
18 2,7+£04 4,6+1,0% 1,3 £ 0,2## 10,0+1,6***/& & &
21 0,8+ 0,05 1,0+£0,1%* 0,6+ 0,08## 2,7 £0,7***/&&&
24 IToBHE 3aro€HHs 0,5 +0,01* 0,3+ 0,04 1,1 £0,3**/&&&
27 IloBHE 3aroeHHs IloBHE 3aroeHHs IloBHE 3aroeHHs

Hpumimiu: * - p< 0,05, ** - p< 0,01, *** - p< 0,001 nopienano 3i wypamu 6i0noionoi kKonmponvoi epynu; * -
p<0,05, " - p< 0,01, "™ - p< 0,001 nopisnano 3i wypamu-camyamu konmpoavroi 2pynu; < - p<0,05, << _p< 0,001
NOPIGHAHO 3 2PYNOIO CAMYIB I3 2YMaAMAM-iHOYKOBAHUM ONHCUPIHHAM

Taoaunsg 2

AHTpPONOMETPHYHI MOKA3HUKH y IIYPiB BikoM 16 THKHIB nic/isl BBeleHHS IJIyTaMaTy HATPil0 B pAHHbBOMY
HeoHaTaJbLHOMY nepioai (M+SD)

KontponsHa rpyna Hocnigna rpyna (1ypH BikoM 16 THXHIB
AHTpONOMETPUYHI TTOKa3HUKU (iHTaxTHI Urypu BikoM 16 TicIisi BBEACHHS TITyTamary
THKHIB) HATPII0 B paHHHOMY HEOHATAIEHOMY ITepiozi)
Maca nrypiB-caMIiiB, ¥ 290,6+13,1 464,4+20,1%**
Maca 1ypiB-caMoOK, T 250,2+5,3 374,4+10,0%**/#
Hazo-ananpHa JOBXWHA CAMIIIB, CM 24,84+0,8 19,3+1,4*
Hazo-ananpHa TOBXKHMHA CAMOK, CM 23,5+1,5 22,9+0,8#
Inpexc JIi, r'3/cm (cammi) 0,29+0,01 0,41+0,02%**
Inpexc JIi, r'3/cm (camkn) 0,30+0,02 0,36+0,01#
Maca BicliepajbHOT0 XHPY y CaMIIiB, T 3,9+0,2 17,241, 5%**
Maca BicuiepaJIbHOTO KHPY Y CAMOK, T 2,8+0,4%# 18,6+1,5%**

Hpumimra: * - p<0,05, *** - p<0,001 nopisnano 3 Konmponem,; # - NOPIGHAHO 3 CaMysiMu

HOMY OHpiHHI 3pocTaia B 4,4 paza (p<0,001), a y camok
—y 6,6 pasza (p<0,001), T0OTO, 3HAYHO IHTCHCHUBHIIIE.
OTpuMaHi pe3y/bTaTH y3roUKyThCs 3 JaHuMu Pimenta
etal., 2019 [21], 3rizHO 3 AKUMU OKUPIHHS, COPUIHHEHE
BBEJIICHHAM TIyTamary Harpilo B HEOHATaJIbHOMY
Mepiofi, y CaMIliB Ta CaMOK IypiB Mae pi3HUH mepedir.
30KkpemMa, CrocTepiraiy 3Ha4He CYTTEBINIE BiTKIaqCHHS
BICIIEPAJILHOTO HPY Y CaMOK LIypiB 3 OXKUPIHHIM, HIK
y CaMIIiB.

JlocBin KITIHIYHHX CIIOCTEPEKEHb 3acBiouye, IO
HaJIMipHa KUIBKICTh BiCIEpaJbHOI >KMPOBOI TKaHWHH
3HAYHO CHJIBHIILE ACOLIOETHCS 3 PU3UKOM BHHUKHEHHS
IyKpoBOro niabetry 2-ro THUIY, CEpIEeBO-CYIHHHUX
YCKJIQIHEHb 1 CMEPTHOCTI, HK HAUIMIIOK IiAIIKIPHOTO
xupy [10]. JloBemeHo, IO KUIBKICTH BicLEpalbHOTO
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KUPY TIPSIMO OB’ sI3aHa 3 BUPAXKEHICTIO
IHCYJIIHOPE3UCTEHTHOCTI, PU3UKOM PO3BUTKY I[yKPOBOTO
niabery 2-ro THIMYy Ta KapAioOMeTa0oNIiYHUX PpO3JaiB.
ToMmy wnel NOKa3HUK MOXXKHA BUKOPUCTOBYBAaTHU SIK
JIarHOCTHYHUI Ta MPOTHOCTHYHMI MapKep JUIs OILiHKH
HasIBHOCTI 1HCYJIIHOPE3UCTEHTHOCTI, TilePiHCYIIiHEMIT, a
TaKoX TMOPYIIeHb (QYHKI[IOHANEHOTO CTaHy HPOBOI
TKaHWHH, XapakTepHHUX Ui MeTaOOJIYHOTO CHHIPOMY
[11]. TorubneHe BUBYEHHS MeTaOONIYHOTO MPOdisto
oci0 3 OXHpIHHAM Ja€ 3MOTy Kpamie pOo3yMITH
naro(izionorito  OOMIHHMX  3aXBOpPIOBaHb, BYACHO
BUSIBIISITH TPYNH TIJBUIIEHOTO PHU3UKY Ta CIPHUATH
BJIOCKOHAJIGHHIO  MPOQUIAKTUYHUX 1  JIKYBaJIbHUX
CTpaTerii.

KoHneHTpauiss DIIOKO3W y CaMLiB TPH OXHUPIHHI
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3pocrana B 1,4 pa3a, a y camok — B 1,3 pasa, ToOTO
JIOCTOBIpHOi CTaTeBOi Pi3HMII 3a LIUM ITOKa3HUKOM HE
BUABJICHO (Tab. 3).

KoHrmenTpariist iHCys1iHy B KOHTPOJi Y caMIliB Oyna B
1,3 pasa Bumoto, HiXx y camok (p<0,05). IIpu oxupinni
KOHIIGHTpAIIisl TJIFOKO3W B CaMIliB 3pocTayia y 2,8 pasza
(p<0,001), a y camox —y 2,7 paza (p<0,001).

[Toka3HWK, SKHHA BUKOPHUCTOBYETHCS ISl OLIHKH
piBus iHcyniHope3ucTenTHOCTI HOMA-IR (Homeostatic
Model Assessment for Insulin Resistance) y cammis mpu
oxupiHHi 3pocTaB y 4,1 paza (p<0,001), a y camok — y
3,6 pasa (p<0,001). Or1xe, y caMmIliB
IHCYNIIHOPE3UCTEHTHICTh Oyima OUTBII CyTTEBOIO, HIK Yy
CaMOoK.

[MToka3zHuKH JirigHOTO 0OMIHY Y HIypiB 3aCBiJUYyIOTH,
o B KOHTPOJNi Yy CaMIliB 1 CaMOK KOHIICHTpamis

3araJxbHOTO XOJIECTEpUHY MTPAKTUIHO OAHAKOBA (Ta0MI. 4).
OnHak 1Mpy OXKMpPiHHI BOHA 3pocTae: y camiis B 1,5 paza
(p<0,001), a y camox — B 1,6 paza (p<0,01).

Jlinompoteinn nyxe HU3BKOI HIUTBHOCTI 3pOCTAIOTh
IIpY OKUPIiHHI y camIiB y 2,5 pa3za (p<0,001), a y camok
-y 2,9 paza (p<0,001). Konuenrpauii jginomnporeinis
HU3BKOi IIUTBHOCTI B KOHTPOJIRHHMX Tpymax 1 i 3
MPaKTHYHO HE BiIpi3HAIOTHCA. OIHAK TPH OXKUPIHHI Y
caMIIiB 1X KOHIIEHTpalis 3poctae B 1,6 pasa (p<0,001), a
y camok — B 1,8 paza (p<0,001).

om0  KOHIEHTpAIiif  JINOMPOTEimiB  BUCOKOI
IIJIBHOCTI, TO BOHH MPAaKTUYHO OJHAKOBI B TIpyIax
CaMIIiB 1 CaMOK SK y KOHTpPOJI, TaK 1 IpPH OXHUPIHHI.
OpmHak, TpH OXHUPIHHI caMIiB iX KOHICHTpPAIis
3HIDKYBaJach OO0 KOHTpoio B 1,5 pasa (p<0,01), ay
camok — B 1,8 paza (p<0,01).

Taoaunga 3

IToxa3HUKH BYIJIEBOJHOI0 O0OMiHY y HIYpiB i3 NIyTamMaT-iHAyKOBAHMM
oxxupinaam (M+SD)

I'pynu TBapuH
oKasHuk KoHtpors FnyTaMaT-igﬂyKOBaHe KoHrporth FnyTaMaT-igﬂyKOBaHe
OXHPIHHS OXHPIHHS
Camiti Camku
KonnenTpartis mroko3u, Mmons/a | 4,53+0,40 6,20+0,84* 4,68+0,35 6,32+0,56*
KonnenTpariis incyminy, Mmonbe/a | 3,7140,36 10,52+1,98*** 2,91+1,08# 7,79 £ 1,90***/&
HOMA-IR (camii) 0,754+0,27 3,10+0,82%** 0,61+0,18 2,1940,94***/&

Hpumimku:* - p<0,05, *** - p<0,001 nopienano 3 ionogionum koumponem,; # - p<0,05 nopienano 3i wypamu-
camyamu konmpoavhoi epynu; & - p<0,05 nopisuano 3 epynoio camyie i3 2nymamam-iHOyKO8AHUM OHCUPIHHAM

Taoaunsga 4
IMoxa3Huku JinigHoro o0Miny y mypis i3 nyramMar-in1yKoBaHUM
oxxupinaamM (M+SD)
I'pynu TBapuH
I'myramart- I'myramar-
[Toxa3Huk KonTpons | innykoBane | Konrpons | iHaykoBaHe
OXHPIHHS OXHPIHHS
camIri CaMKH
3aranpHUi X0eCTepuH, MMOJIB/JT 4,9+0,3 7,2+0,4%** | 4,6+0,4 7,4+0,5%*
Jlinompoteiny ny*xe HU3BKOI MITbHOCTI, MMOTB/ | 0,740,2 1,8+0,2%** | (,7+0,1 1,9+0,2%**
Jlinompoteinu BUCOKOT IIIIHOCTI, MMOJIB/JT 1,8+0,2 1,2+0,2%* 1,9+0.3 1,1+0,2%*
Jlinompoteiy HU3bKOi MIUTBHOCTI, MMOJTB/JT 2,740,3 | 4,540,3%** | 2.7+0,3 | 4,940,4%***
Tpurninepuan, MMOJIB/J 1,3+0,2 | 2,9+0,2%*%* 1,4+0,2 3,1+0,4%**

Hpumimru: ** - p<0,01, *** - p<0,001 nopignaro 3 6i0NOGIOHUM KOHMPOTEM

KoHneHTpauii TpuriminepuiiB B KOHTPOJIBHUI rpymax
1 1 3 mpaKkTUYHO HE BiIPI3HINCH. TakoXk MPaKTHYHO HE
BIIPI3HSUINCh  KOHIIGHTpAIlll  TPUIMINCPUAIB  IpH
OXKHMpPIHHI CaMIiB i CaMOK, ajie NPH OXUPIHHI CaMIIiB
KOHIICHTpAIlisl TPUDIIIEPUIIB IIOA0 KOHTPOII 0e3
OXHpiHHA 3pocTana y 2,3 pasa (p<0,001), a y camok — y
2,2 paza (p<0,001).

OXUpiHHA TPHU3BOAUTH [0 CTaHy KJIACTEPHOTO
PHU3UKY, BIIOMOTO SK METAOONIYHHN CHHAPOM, SKUH
XapaKTEepU3YEThCS  BHCOKMM  piBHEM Yy  IUIasMmi
TPUTITIIEPUIIB, HU3bKUM PiBHEM JIIMOMPOTETHIB BUCOKOT
IITBHOCTI, BHCOKAM pIiBHEM TIIOKO3M B IDIa3Mi
HaTILeCepLE Ta BUCOKUM KPOB'STHUM THCKOM [22, 23].

HaBezneni pesynbraru 3acBiuyloTh, IO y ULIYpiB
CXWJIBHICTE JO0 PO3BHTKY TIyTaMaT-iHIyKOBaHOTO
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OXMPIHHS Ma€ CTareBi BiAMIHHOCTI. Takok Ha MUIIAx 3
OXKHPIHHSM, CIPUYHHEHUM METiOHIH-XOJIiH-
JNeQIUTHOI TIETOI0 a00 BHUCOKOKAJOPIHHOIO IIETOIO,
BUSIBIICHI ~ CTareBl  BIAMIHHOCTI ~ MDK  HH3KOIO
(YHKI[IOHAJIBHUX MOKA3HHUKIB (BMICT JIMIAIB Y MEiHII,
piBeHB anmaHiHaMiHOTpaHC(eEpa3u B CHPOBATII KPOBi Ta
iH.) [24]. Mu, sk ¥ iHII TOCTITHUKH, BBAXKAEMO, IO 1E
OB’ S13aHO 3 BIUTMBOM CTaTeBUX TOPMOHIB Ha METa00i3M
aauIonuTiB [25, 26].

BucnoBku

1. Y cammiB i caMOK IIypiB, SIKUM Y pPaHHbOMY
HEOHATaJIbHOMY IMepioli BBOAWJIM DINIyTamMar Harpiio,
peecTpyBaId OXKHPIHHS, 30KpeMa 1 BiCIlepalibHE, SKe
Oy710 OLTBIII CYTTEBUM Y CaMIIiB.
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2.Y caMmmiB i3 TIyTaMaT-iHAYKOBAaHUM O>KHPIHHSIM
TPHUBAJIICTh 3arO€HHS Ta IUIOLIA YPaXX€Hb YIPOIOBXK
eKCIIepUMeHTy  Oynu  OUIbIIMMHU  IIOPIBHSIHO 3
KOHTPOJIIFHUMH IIypamMu 0e3 OXXHpPIHHA, a Y CaMOK i3
IyTaMar-iHIyKOBaHUM OXHPIHHAM TPHBAIICTH
3aro€HHs Oyyia Tako XK, sIK i B KOHTPOJIi, IPOTE IUIOMIA
YpaXeHHS YIPONOBXK eKCIepuMeHTy Oyna OiuIbIIoro
MIOPIBHSTHO 3 KOHTPOJIEM.

3.Y cammiB 1 caMOK i3 TiIyTamaT-iHIyKOBaHHM
OXHPIHHAM Maca BiCIIepaJbHOTO XHUPY 3pocTaia B 4,6 —
6,6 pa3a, omHaK y caMoK BoHa Oyrna B 1,4 pa3za OisIION0.

4.Tlpu OXUpiHHI B CaMIiB 1 CaMOK 3pOCTajH
KOHIIEHTpAaIlii TIIOKO3M Ta IHCylmiHy B Kposi. He
BHUSBIICHO JOCTOBIPHOI PI3HHINI TIPH OXHPIHHI MiX
CaMIlsIMHM Ta CaMKaMH IO/I0 KOHLEHTpAIill 3araJbHOTO
XOJIECTepUHY, JIMIOMPOTEINiB Ty>Ke HU3BKOI, HIU3BKOI Ta
BHCOKOT IIUTBHOCTI, & TAKOXX TPUIITILIEPHIIB.

IlepcneKTHBY NONANBINMX AOCTITKEHD

3miiCHATH JOCTIKCHHS KOHIIGHTpaIliil (akropis
pOCTY TIpH 3aro€HHI paH Ha TIi OXHPIHHI y caMIiB i
CaMoK.

BHecok cmiBaBTOpiB y MNiATOTOBKY Martepiajib
HaykoBoi crarrti: Ipunesnu H.P. — dopmynroBanus
KOHIENIii JOCTIKeHHS Ta Au3aifH poOOTH, HAITMCAHHS
crarti; Cremmanosa JL.I. — 30ip Ta anani3 nanux; HikitiHa
H.C. - craructuyinmii aHasi3, y4acTb y HaMCaHHI CTATTi;
Bepemaxka B.B. — ¢inansHe cxBaneHHs Bepcii cTarTi, mo
nozmaereest 1o myoOmikanii; CaBuyk O.M. — ywacts y
CTBOpPEHHI KOHIIEMIii poOoTH Ta i An3aiiH, KPpUTHUYHE
penaryBaHHsI pyKOITHCY.

Buxopucrannst IITY4HOrO0 iHTEIeKTY. Y 11l poboTi
MITYYHUI IHTENEKT He BUKOPUCTOBYBABCS LISl FeHeparlii
TEKCTY, aHaJIi3y TaHUX a00 CTBOPEHHS 300paKeHb. YBECh
KOHTEHT IiJITOTOBJIEHO aBTOpaMH, SIKi HECYTh MOBHY
BIMOBIJAIIGHICTh 32 TOYHICTb, OPHUTIHANBHICTH Ta
JOTPHMAaHHS €THUYHHUX CTAHJAPTIB.

Konguaikr  intepeciB.  Kouduixr  inTepecis
BifCyTHIH. Bci aBTOpH manwm 3romy Ha mMyOITiKaIliio mboro
PYKOIIHCY.

Jxepena ¢inancyBanns. JlocmimkeHHS HE Mae
30BHIIIHIX JpKepen GiHaHCyBaHHS.

Cnmcoxk sireparypu

1. Saez-Lara MJ, Robles-Sanchez C, Ruiz-Ojeda FJ, PlazaDiaz J, Gil
A. Effects of probiotics and synbiotics on obesity, insulin resistance
syndrome, type 2 diabetes and non-alcoholic fatty liver disease: a
review of human clinical trials. Int J Mol Sci. 2016;17(6):E928.
doi: 10.3390/ijms17060928.

2. WHO: Obesity and overweight: Fact sheet N. 311.
[http://www.who.int/mediacentre/factsheets/fs311/en/] Accessed
31 May 2017

3.Zhang Y, Liu J, Yao J, et al. Obesity: Pathophysiology and
Intervention. Nutrients. 2014;6(11):5153-83.
doi:10.3390/mu6115153.

4. Husarova V, Ostatnikova D. Monosodium glutamate toxic effects
and their implications for human intake: a review. JMED Research,
2013, Article ID 608765. doi: 10.5171/2013.608765.

Kniniuna ta excnepuMenTanbHa maronoris. 2026. T.25, Ne 1 (95)

5. Afifi MM, Abbas AM. Monosodium glutamate versus diet induced
obesity in pregnant rats and their offspring. Acta Physiol Hung.
2011; 98(2):177-88.

6. ®ananeesa TM, Kyxapcokuit BM, beperosa TB. B Tpusasoro
BBE/ICHHS IIyTaMaTy HaTpPil0 Ha CTPYKTYpPY Ta (yHKI[IOHAIbHHUI
CTaH NUTyHKa Ta Macy Tima y umgypiB. ®ision. kypHai.
2010;56(4):102-10. DOI: https://doi.org/10.15407/fz56.04.102.

7. Ashwini R, Priya NK, Nandini DB, Madhushankari GS. Obesity and
Oral health — a review. J Dental Pract Res. 2013;1(2):30-5.

8. Ueda H, Yagi T, Amitani H et al. The roles of salivary secretion,
brain-gut peptides, and oral hygiene in obesity. Obes Res Clin
Pract. 2013; 7 (5): 321-9.

9. Guare RO, Ciamponi AL, Santos MT. Caries experience and salivary
parameters among overweight children and adolescents. Dent. J.
2013;1:31-40. doi:10.3390/ dj1040031.

10. Antar SA, Ashour NA, Sharaky M, Khattab M, Ashour NA, Zaid
RT, et al Diabetes mellitus: Classification, mediators, and
complications; A gate to identify potential targets for the
development of new effective treatments. Biomed Pharmacother.
2023;168:115734. doi: 10.1016/j.biopha.2023.115734.

11. Ling C, Bacos K, Ronn T. Epigenetics of type 2 diabetes mellitus
and weight change — a tool for precision medicine? Nat Rev
Endocrinol. 2022;18:433-448.

12. Savini I, Catani MV, Evangelista D, Gasperi V, Avigliano L.
Obesity-associated oxidative stress: strategies finalized to improve
redox state. Int J Mol Sci. 2013:14 (5):10497-538. doi:
10.3390/ijms 140510497

13. Tabypeup OB, I'pinuenko OO, JIpopmenko KO, Bepemaka BB,
Ocramuenko JII. BmmB MenaniHy Ha IPOOKCHIAHTHO-
OKCHIAHTHHUII TOMEOCTa3 y CHPOBATLI KPOBI 32 YMOB Pi3aHOi paHU
mKipuy 1wypiB. BicHuk mpobmem Oionorii Ta MEIUIMHU.
2017;1:191-196.

14. Garg SS, Kushwaha, Dubey R, Gupta J. Association between
obesity, inflammation and insulin resistance: Insights into
signaling pathways and therapeutic interventions. Diabetes Res
Clin Pract. 2023;200:110691. doi: 10.1016/j.diabres.2023.110691.

15. Sanabria ER, Pereira MF, Dolnikoff MS, Andrade IS, Ferreira AT,
Cavalheiro EA, Fernandes MJ. Deficit in hippocampal long-term
potentiation in monosodium glutamate-treated rats. Brain Res Bull.
2002;59:47-51.

16. Bernardis LL, Patterson BD. Correlation between ’Lee index” and
carcass fat content in weanling and adult female rats with
hypothalamic lesions. J Endocrinol. 1968;40:527-528.

17. Ashcroft GS, Dodsworth J, van Boxtel E, et al. Estrogen accelerates
cutaneous wound healing associated with an increase in TGF-betal
levels. Nat Med. 1997;3:1209-1215. doi: 10.1038/nm1197-1209.

18. Pirild E, Parikka M, Ramamurthy NS, et al. Chemically modified
tetracycline (CMT-8) and estrogen promote wound healing in
ovariectomized rats: effects on matrix metalloproteinase-2,
membrane type 1 matrix metalloproteinase, and laminin-5
gamma2-chain. Wound Repair Regen. 2002;10:38-51. doi:
10.1046/j.1524-475x.2002.10605 .x.

19. Rudyk MP, Pozur VV, Voieikova DO, Hurmach YV, Khranovska
NM, Skachkova OV, et al. Sex-based differences in phagocyte
metabolic profile in rats with monosodium glutamate-induced
obesity. Sci Rep. 2018;8:5419. doi: 10.1038/541598-018-23664-0

20. Belemets N, Kobyliak N, Virchenko O, Falalyeyeva T, Tsyryuk O,
Bodnar P, et al. Effects of polyphenol compounds melanin on
NAFLD/NASH prevention. Biomedicine and Pharmacotherapy.
2017;88:267-276.

21. Pimenta FS, Tose H, Jr EW, da Cunha MRH, Campos FV, Vasquez
EC, et al. Lipectomy associated to obesity produces greater fat
accumulation in the visceral white adipose tissue of female
compared to male rats. Lipids Health Dis. 2019;18(1):44. doi:
10.1186/512944-019-0988-5.

22. Matsuzawa Y, Funahashi T, Nakamura T. The concept of metabolic
syndrome: Contribution of visceral fat accumulation and its
molecular mechanism. J. Atheroscler. Thromb., 2011;18:629-39.

ISSN 1727-4338 https://www.bsmu.edu.ua

33


https://www.bsmu.edu.ua/
https://doi.org/10.15407/fz56.04.102
https://doi.org/10.1038/s41598-018-23664-0

34

Original research

23.

24.

25.

26.

1.

10.

. WHO:  Obesity

doi: 10.5551/jat.7922.

Ortega FB, Lavie CJ, Blairm SN. Obesity and cardiovascular
disease. Cire. Res. 2016;118:1752-70. doi:
10.1161/CIRCRESAHA.115.306883.

Willebrords J, Pereira IVA, Maes M, Yanguas SC, Colle I, Bossche
BVD, et al. Strategies, models and biomarkers in experimental
non- alcoholic fatty liver disease research. Prog. Lipid Res.
2015;59:106-25. doi:10.1016/j.plipres.2015.05.002.

Newell-Fugate AE. The role of sex steroids in white adipose tissue
adipocyte function. Reproduction. 2017;153:R133-R149. doi:
10.1530/REP-16-0417.

Palmer BF, Clegg DJ. The sexual dimorphism of obesity. Mol. Cell.
Endocrinol. 2015;402:113-19. doi: 10.1016/j.mce.2014.11.029.

References

Saez-Lara MJ, Robles-Sanchez C, Ruiz-Ojeda FJ, PlazaDiaz J, Gil
A. Effects of probiotics and synbiotics on obesity, insulin resistance
syndrome, type 2 diabetes and non-alcoholic fatty liver disease: a
review of human clinical trials. Int J] Mol Sci. 2016;17(6):E928.
doi: 10.3390/ijms17060928.

N. 311
Accessed

and overweight: Fact sheet
[http://www.who.int/mediacentre/factsheets/fs311/en/]
31 May 2017

.Zhang Y, Liu J, Yao J, et al. Obesity: Pathophysiology and

Intervention. Nutrients.
doi:10.3390/nu6115153.

2014;6(11):5153-83.

. Husarova V, Ostatnikova D. Monosodium glutamate toxic effects

and their implications for human intake: a review. JMED Research,
2013, Article ID 608765. doi: 10.5171/2013.608765.

. Afifi MM, Abbas AM. Monosodium glutamate versus diet induced

obesity in pregnant rats and their offspring. Acta Physiol Hung.
2011; 98(2):177-88.

. Falalieieva TM, Kukhars’kyi VM, Berehova TV. Effect of long-term

monosodium glutamate administration on structure and functional
state of the stomach and body weight in rats. Fiziol Zh.
2010;56(4):102-10. Ukrainian].
DOI: https://doi.org/10.15407/f256.04.102.

. Ashwini R, Priya NK, Nandini DB, Madhushankari GS. Obesity and

Oral health — a review. J Dental Pract Res. 2013;1(2):30-5.

. Ueda H, Yagi T, Amitani H et al. The roles of salivary secretion,

brain-gut peptides, and oral hygiene in obesity. Obes Res Clin
Pract. 2013; 7 (5): 321-9.

. Guare RO, Ciamponi AL, Santos MT. Caries experience and salivary

parameters among overweight children and adolescents. Dent. J.
2013;1:31-40. doi:10.3390/ dj1040031.

Antar SA, Ashour NA, Sharaky M, Khattab M, Ashour NA, Zaid
RT, et al Diabetes mellitus: Classification, mediators, and
complications; A gate to identify potential targets for the
development of new effective treatments. Biomed Pharmacother.
2023;168:115734. doi: 10.1016/j.biopha.2023.115734.

. Ling C, Bacos K, Ronn T. Epigenetics of type 2 diabetes mellitus
and weight change — a tool for precision medicine? Nat Rev
Endocrinol. 2022;18:433-448.

. Savini I, Catani MV, Evangelista D, Gasperi V, Avigliano L.
Obesity-associated oxidative stress: strategies finalized to improve

BinomocTi npo aBTopiB:
I'puneBuy H. P. — x. Men. H., AOICHT KaQeapu XipypridYHUX AUCIUILTIH i HEBiIKIaIHUX cTaHiB JIbBIBCHKOT MEIHMYHOT

akazemii imeri Auzapest Kpymuacekoro, M. JIbBiB, YipaiHa.

E-mail: hrytsevych@gmail.com

ORCID ID: https://orcid.org/0000-0002-9627-2099
Crenanosa JI. I. — k.0.H., crapumii nocnigauk kadenpu 6ioximii HHIL «IHcTrTyT Olos0rii Ta Meauiamny KuiBchbkoro
HaliOHANBHOTO yHiBepcuteTy iMeHi Tapaca IlleBuenka, M. KuiB, Ykpaina.

E-mail: biomed@knu.ua

Kniniuna ta excnepuMenTanbHa maronoris. 2026. T.25, Ne 1 (95)

13.

14.

15.

16.

17.

18.

19.

20.

2

22

23.

24.

25.

26.

redox state. Int J Mol Sci. 2013:14 (5):10497-538. doi:
10.3390/ijms 140510497

Taburets OV, Grinchenko OO, Dvorshchenko KO, Vereshchaka
VYV, Ostapchenko LI. The effect of melanin on prooxidant-oxidant
homeostasis in blood serum under conditions of cut wounds of the
skin of shurikens. Bulletin of Problems of Biology and Medicine.
2017;1:191-96. [Ukrainian].

Garg SS, Kushwaha, Dubey R, Gupta J. Association between
obesity, inflammation and insulin resistance: Insights into
signaling pathways and therapeutic interventions. Diabetes Res
Clin Pract. 2023;200:110691. doi: 10.1016/j.diabres.2023.110691.

Sanabria ER, Pereira MF, Dolnikoff MS, Andrade IS, Ferreira AT,
Cavalheiro EA, Fernandes MJ. Deficit in hippocampal long-term
potentiation in monosodium glutamate-treated rats. Brain Res Bull.
2002;59:47-51.

Bernardis LL, Patterson BD. Correlation between ’Lee index” and
carcass fat content in weanling and adult female rats with
hypothalamic lesions. ] Endocrinol. 1968;40:527-528.

Ashcroft GS, Dodsworth J, van Boxtel E, et al. Estrogen accelerates
cutaneous wound healing associated with an increase in TGF-betal
levels. Nat Med. 1997;3:1209-1215. doi: 10.1038/nm1197-1209.

Pirild E, Parikka M, Ramamurthy NS, et al. Chemically modified
tetracycline (CMT-8) and estrogen promote wound healing in
ovariectomized rats: effects on matrix metalloproteinase-2,
membrane type 1 matrix metalloproteinase, and laminin-5
gamma2-chain. Wound Repair Regen. 2002;10:38-51. doi:
10.1046/1.1524-475x.2002.10605 .x.

Rudyk MP, Pozur VV, Voieikova DO, Hurmach YV, Khranovska
NM, Skachkova OV, et al. Sex-based differences in phagocyte
metabolic profile in rats with monosodium glutamate-induced
obesity. Sci Rep. 2018;8:5419. doi: 10.1038/s41598-018-23664-0

Belemets N, Kobyliak N, Virchenko O, Falalyeyeva T, Tsyryuk O,
Bodnar P, et al. Effects of polyphenol compounds melanin on
NAFLD/NASH prevention. Biomedicine and Pharmacotherapy.
2017;88:267-276.

. Pimenta FS, Tose H, Jr EW, da Cunha MRH, Campos FV, Vasquez

EC, et al. Lipectomy associated to obesity produces greater fat
accumulation in the visceral white adipose tissue of female
compared to male rats. Lipids Health Dis. 2019;18(1):44. doi:
10.1186/512944-019-0988-5.

. Matsuzawa Y, Funahashi T, Nakamura T. The concept of metabolic

syndrome: Contribution of visceral fat accumulation and its
molecular mechanism. J. Atheroscler. Thromb., 2011;18:629-39.
doi: 10.5551/jat.7922.

Ortega FB, Lavie CJ, Blairm SN. Obesity and cardiovascular
disease. Cire. Res. 2016,118:1752-70. doi:
10.1161/CIRCRESAHA.115.306883.

Willebrords J, Pereira IVA, Maes M, Yanguas SC, Colle I, Bossche
BVD, et al. Strategies, models and biomarkers in experimental
non- alcoholic fatty liver disease research. Prog. Lipid Res.
2015;59:106-25. doi:10.1016/j.plipres.2015.05.002.

Newell-Fugate AE. The role of sex steroids in white adipose tissue
adipocyte function. Reproduction. 2017;153:R133-R149.  doi:
10.1530/REP-16-0417.

Palmer BF, Clegg DJ. The sexual dimorphism of obesity. Mol.
Cell. Endocrinol. 2015;402:113-19. doi:
10.1016/j.mce.2014.11.029.

ISSN 1727-4338 https://www.bsmu.edu.ua


https://www.bsmu.edu.ua/
https://doi.org/10.15407/fz56.04.102
https://doi.org/10.1038/s41598-018-23664-0
mailto:hrytsevych@gmail.com
mailto:biomed@knu.ua

OpuriHaibH1 10CTIIKEHHS

ORCID ID: https://orcid.org/0000-0002-8833-9409

Hixirina H. C. — noxrop ¢inocodii, acucrent kadpenpu oioximii HHI «IacTuTyT 6i0morii Ta Meputmum» KuiBcbkoro
HalliOHANBHOTO yHiBepcuteTy iMeHi Tapaca IlleBuenka, M. KuiB, Ykpaina.

E-mail: nataliianikitina@knu.ua

ORCID ID: https://orcid.org/0000-0003-4209-5741

Bepemaxka B. B. — 1. men. ., mouent kadenpu 6iomeauiman HHIL «IacTuTyT Oiomorii Ta Memuimany KuiBCchbKoro
HalliOHANBHOTO yHiBepcuteTy iMeHi Tapaca llleBuenka, M. KuiB, Ykpaina.

E-mail: v.vereshchaka@knu.ua

ORCID ID: https://orcid.org/0000-0003-0978-8028

Caguyk O. M. — 11.6.1., mpodecop, 3aBimyBau kadenpu 6ioximii HHI «IactutyT Gionorii Ta MmemuunHm» KuiBcbkoro
HallloHaJIbHOTO yHiBepcuTeTy imMeHi Tapaca IlleBuenka, M. KuiB, Ykpaina.

E-mail: olexiy.savchuk@knu.ua

ORCID ID: https://orcid.org/0000-0003-3621-6981

Information about authors:

Hrytsevych N. R. — MD, PhD, Associate Professor, Department of Surgical Disciplines and Emergencies, Andrey
Krupynsky Lviv Medical Academy, Lviv, Ukraine.

E-mail: hrytsevych@gmail.com

ORCID ID: https://orcid.org/0000-0002-9627-2099

Stepanova L. I. — Ph.D., Senior Researcher, Department of Biochemistry, Educational Science Center “Institute of
Biology and Medicine”, Taras Shevchenko Kiv National University, Kyiv, Ukraine.

E-mail: biomed@knu.ua

ORCID ID: https://orcid.org/0000-0002-8833-9409

Nikitina N. S. — PhD, Assistant Professor, Department of Biochemistry, Educational Science Center “Institute of
Biology and Medicine”, Taras Shevchenko Kyiv National University, Kyiv, Ukraine.

E-mail: nataliianikitina@knu.ua

ORCID ID: https://orcid.org/0000-0003-4209-5741

Vereshchaka V. V. — MD, Dr. Med. Sci., Associate Professor, Department of Biomedicine, Educational Science Center
“Institute of Biology and Medicine”, Taras Shevchenko Kyiv National University, Kyiv, Ukraine.

E-mail: v.vereshchaka@knu.ua

ORCID ID: https://orcid.org/0000-0003-0978-8028

Savchuk O. M. — Doctor of Biological Sciences, Professor, Head of the Department of Biochemistry, Educational
Science Center “Institute of Biology and Medicine”, Taras Shevchenko Kyiv National University, Kyiv, Ukraine.
E-mail: olexiy.savchuk@knu.ua

ORCID ID: https://orcid.org/0000-0003-3621-6981

Lama nepuiozo HaoxooocenHs pykonucy 0o uoauua: 22.01.2026
Jlama nputinamozo 00 OpyKy pyKonucy niciis peyensyganns: 13.02.2026
Jlama nyonixayii: 25.03.2026

— o

= *vl\ﬁgﬁef =

Kniniuna ta excnepuMenTanbHa maronoris. 2026. T.25, Ne 1 (95) ISSN 1727-4338 https://www.bsmu.edu.ua

35


https://www.bsmu.edu.ua/
mailto:nataliianikitina@knu.ua
mailto:v.vereshchaka@knu.ua
mailto:biomed@knu.ua
mailto:nataliianikitina@knu.ua
mailto:v.vereshchaka@knu.ua

