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BeTyn

Ha cborogHi, 3rigHo BMCHOBKY ekcnepTis BO3, y
CBITi CNoCTepiraeTbCca enigemMis OXupiHHSA : Brmabko
1,1 MminbaApga ocib Ha nnaHeTi MalTb HagMipHY Ma-
cy Tina [2, 4]. o 2025 poky nporHo3yTb 36inb-
LWEHHA YABIYI KINbKOCTI Noaen 3 OXWMPIHHAM, L0
6e3yMOBHO MOB’'sI3aHO 3 OOMEXEHHSIM (Pi3NYHOI ak-
TUBHOCTI, XaOTU4YHUM PEXMMOM XapyyBaHHS, 3pOcC-
TaHHAM B paUuiOHi BMCOKOKaNopinHWX MpoaykTiB i
Nerko3acBoBaHNX BYrNeBOiB, a TAKOX LUMPOKUM i
BE3KOHTPOSTbHUM BUKOPUCTaHHSM B Xap4yoBi Npo-
MUCIOBOCTI Ta B Mepexi MNignpueEMCTB rpoMaCbKo-
ro xapyyBaHHs xapyoBux OobaBok, nepw 3a BCe,
rmytamaty HaTpito. HaykoBi auckycii wopno 6esneu-
HOCTi CMOXMBaHHA Xxap4yoBoi Aobaeku rrnytamaTty
HaTpilo TpuBaTb Brnpodosx 40 pokie, ax OO CbO-
rogHi. 3a gaHumm niTepatypu, rnytTamaT HaTpilo BU-
KMNKae PO3BUTOK OXUPIHHSA | 3aXBOPIHOBaHHS Tpas-
Horo TpakTy [7, 11, 12].

3aranbHoBIAOMO, WO CNWHHI 3ano3n € YyTnnBK-
MU OO0 MeTaboniyHux Ta YHKUiOHanbHMX 3MiH B
opraHismi, ocobnmeo B natonoriyHmx ymosax [9]. 3a
OaHuMU niTepaTypu, OXWUPIHHA Ta acouinoBaHi 3
HUM NaToOMOriYHi CTaHW MOXYTb MPUBECTM A0 3HU-
XKEHHS1 PYHKLOHYBAHHSA KIiITUH CANMHHUX 3anos i sk
Hacnigok  3HWKEHHs  canisauii, nNigBULLLEHHSA
B'A3KOCTi CINWHW, PO3BUTKY KCepocToMmii. lNMopyLueH-
HS OYHKUIT CIMHHKUX 3ano3 Npu3BoauTb 40 PO3BUT-
Ky maTonoriyHMx npoueciB B opraHax pOTOBOI Mo-
POXHUHW, NIABULLYE PU3UK PO3BUTKY Kapiecy Ta 3a-
XBOPIOBaHb TKaHWH MapodoHTa, a TakoX BUKIUKaE
MOPYLLEHHS NPOLECIB TpaBreHHs B iHWKUX Bigainax
LUMYHKOBO-KUMLWIKOBOro TpakTy [1, 9, 14]. BogHo4ac
naTtoreHeTUYHi MexaHiaMun 3MiH y CIIMHHMX 3ano3sax
3a YMOB OXMUPiHHA 3anuwalnTbCs HeA4OCTaTHLO BU-
BYEHOI NPOoBNemMoto cy4acHO! MeAULINHM.

OaHuM 3 hyHOaMEeHTanbHUX AOCArHEHb HayKuM €
BM3HAYEHHS NpoTeoni3y sk ocobnuneoi dopmu isi-
onoriyHoi perynsauil. HagmipHa akTtusauis npoTeo-
ni3y € Hebe3neyHoto Anst BINKOBUX CTPYKTYP TKAHUH
i BMKINWKaE PO3BUTOK OECTPYKTMBHMX i 3ananbHuX
3MiH, aneprinHnx peakui, NOpYLUEeHHA npoLeciB
remocrtasy, a TakoX € ogHUM 3 pakTopis, WO Crpu-
f€ iHBasil KNiTUH 3nosKiCHUX NyxnuH. OB'ekTnBHA
OUiHKa CMUCTEeMM MPOTeOornidy MOXINMBa nue 3a
YMOB ypaxyBaHHs 3aranbHOl MPOTeoniTUYHOI akTu-
BHOCTI JocnigxyBaHoOro cybcTpaTty Ta aKTUBHOCTI
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iHriGiTOpiB NpoTelHa3s, Aki ranbMyloTb NPOTEONITUYHI
depmeHTU. IX CniBBiAHOWEHHS BM3HAYaETLCA SAK
npoTelHa3Ho-iHriBiTopHWMIA noTeHuian [3].

BaxnvBe 3Ha4eHHs Yy pO3BUTKY MaTONOMNYHNX
3MiH MPU OXUPIHHI Mae HagMipHa akTuBauis BiflbHO-
paguKkanbHUX MPOLUECIB i PO3BUTOK OKCUOATUBHOIO
ctpecy. KapboHintoBaHHs GinkiB € 0Og4HUM 3 Mapkepis
OKCMOATUBHOrO CTpecy. HamBaxnumeillmMM Hacnigkom
okncHol moaudikauii 6inkiB € iHakTMBaLis depmeH-
TiB, NigBULLEHA 4yTnMBICTb MopgudikoBaHux Oinkis
Ao npoteonisdy. 3a gaHuMK fiTepaTypu, Npu OXMUPIH-
Hi cnocTepiraetbCs NiOBULLEHHSA KapOOHINtoBaHHSA
GinkiB, Npy UbOMY piBeHb KapbOHIMBaHHA OBinkis
NO3UTUBHO KOpentoe 3 iHgekcoMm Macu Tina (IMT) Ta
nigsuweHoto ekcnpecieto ®HMM-6, IN-6 [13, 15]. Ak-
TMBaLjA NpoLeCiB BiNbHO-paguKanbHOro OKNMCHEHHS
Np13BOAUTb [0 E€HOOreHHOI iHTOKCKKaLii Ta oo 36i-
NbLUEHHS BMICTY MONeEKyn cepegHboi Macw [8].

MeTta gocnigxeHHs

BuBYeHHA npoTeiHa3Ho-iHrBiTOpHOro noTeHuia-
ny Ta BiNbHO-paguKanbHUX MNPOLECIB Yy TKaHWHax
CMWHHMX  3arMo3 LWypiB 3a YyMOB rnytamar-
iHOYKOBaHOroO OXWPIHHS.

Matepianu Ta meToam

ExkcnepumeHT BukoHaHi Ha 20 wypax o60x
cTaten 3 AOTPMMaHHAM peKkoMeHaauin woao npo-
BeOEeHHS1 Meanko-BionoriyHMX AoCnigKeHb 3rigHo 3
€BpONENCHKOO KOHBEHLiE. Y WwypiB Mogentosanu
eKCnepuMeHTanbHe OXWUPIHHA, BUKNUKaHe rnyTa-
MaToM HaTpito. Ha novatky eKkCcnepumeHTy Lypu
Oynu po3gineHi Ha 2 rpynu. | — iHTaKTHU KOHTPOnNb
(4-x micayHi wypu). HosoHapomxkeHum wypam |l
rpynu nigwkipHo y o6’emi 4 mr/r BBogunu rnytamar
HaTpito Ha 2, 4, 6, 8, 10 aeHb xuTTa. Yepes 4 mica-
Ui y nigoocnigHux TBapwH BusHadanu IMT. licnsa
4yoro TBapuWH Aekanitysanu. EBTaHasiio 3agincHioBa-
N1 nig ypetaHoBuM Hapko3om (50 mr/kr macu Tina
BHYTPILUHEOOYEPEBUHHO) LLMSXOM KPOBOMYCKAHHA.
B romoreHaTi nigHWKHbOLLENenH1UX Ta nig’ a3nkoBumx
CNMUHHMX 3ano3 LWypiB BU3Ha4yanuM npoTeiHasHo-
iHrGITOPHUIA NoTeHUian 3a akTUBHICTIO NpoTeiHas
[10] i saranbHOi aHTUTPUNTUYHOI akTMBHOCTI [3],
BMIiCT OKMCHO-mogudikoBaHux 6inkie (OMB) [6] Ta
mMonekyn cepegHboi macu (MCM) [5]. PesynbTatu
aocnigxeHb 06pobnsnyM MeTogoM BapiauiiHoT cTa-
TUCTUKKN 3 BUKOpUCTaHHAM U-kpuTepito MaHa YiTHi.



AKTyaJabHi Npo6jieMH cy4acHOI MeJUIIMHU

Pe3ynbTaTti Ta ix o6roBopeHHs

Hamn BCTaHOBMNEHO, WO Yy LLYPIiB KOHTPOMbHOI
rpynm IMT ctaHoBuB 0,57+0,02 r/cml. Y wypis I
rpynu, SIKUM MOAEenoBanu OXUPIHHA, BUKIUKaHe
rnytamaTtoM HaTpito, IMT BiporigHo 3pocTas y 1,21

pa3y MOPIBHAHO 3 TBapMHaMW KOHTPOMLHOI rpynu
(0,69+0,03 r/cml, P<0.05). Takum yuHom, y wypis Il
rpynn cnocTepiraeTbCa  AOCTOBipHE  36inbLUEHHS
IMT nOpiBHAHO 3 KOHTpONeM, WO CBiAYUTbL MpPO
PO3BUTOK OXKUPIHHSI.

Tabnuus 1

lpomeinasHo-iHeibimopHul momeHyian mKaHUH CIUHHUX 3ar1o3 wypie 3a yMoe ailymamam-iHOyKogaHo20 OxupiHHs, (M+m)

pynn TBapuH

3aranbHa npoTeoniTnyHa
aKTUBHICTb, MKMOMb/I*XB.

3aranbHa AHTUTPUNTUYHA aKTUBHICTb, I/Kr

1. KoHTponb (n=9) 0,47+0,01 42,87+0,77
2. OxupiHHA (n=11) 0,62+0,01 34,6210,64
CTaTUCTUYHWI NOKA3HUK P1-2 <0.05 P1-2<0.05

Hamun BCTaHOBMEHo, WO 3a yMOB rrytamar-
iHOYKOBaHOrO OXMPIHHA Y TKAHWHAX CIIMHHKX 3ano-
3ax LWypiB BiporigHo nigsuwyeTbea y 1,32 pasy 3a-
ranbHa NpPoTeoniTUYHA aKTUBHICTb MOPIBHAHO 3 KO-
HTponeM (Tabn. 1). 3a UMX yMOB B TKaHWHaxX CrWH-
HWUX 3arno3 LypiB BiporigHO 3MeHLWwyeTbca B 1,24

pasy 3aranbHa aHTUTPUNTUYHA aKTUBHICTb MOpIB-
HAHO 3 TBapuMHaMKu, SKMM He mofentoBanu rnyra-
MaT-iHOyKOBaHe OXUPiHHA (Tabn. 1). Takum YnHoM,
3a YMOB rnyTamar-iHOyKoBaHOro OXWPiHHA B TKa-
HMHaX CMUHHUX 3aro3 LypiB BUHMKaE AucbanaHc
NPOTEIHa3HO-iHrGITOPHOro NnoTeHuiany.

Tabnuuys 2

Bmicm okucHo-modugbikosaHux binkie ma monekyn cepedHboi Macu
Yy MKaHUHax CIUHHUX Wypig 3a ymoe arnymamam-iHOykogaHo20 OXUupiHHS, (M+m)

pynn TBapuH OkuncHo-mMoamndikoBaHi 6inku, yM.o. Monekynu cepefHbOi Macu, ym.o.
1. KoHtponb (n=9) 0,16+0,01 0,17+0,01
2. OxupiHHA (n=11) 0,23+0,01 0,24+0,01
3.CTaTUCTUYHUI NOKA3HMK P,,<0.05 P,,<0.05
2. B T.M. / T.M. BeHua // EHROKpPUHO-
BcraHoBneHo, WO 33 yMOB  ryTamart- morvm ~ 2012 247 Ko T & Ho2-165, Ha T Eaee
in.yKOBaHOFO O)KMpiHHFl Y CIMHHUX 3ano3ax LiypiB 3. BepemeerooKr.lH.rl'lpogeonms B H%I\Ijle I/IKHpI/I naTo:('lorMé K.H. Be-
Bipo_rip.Ho nigeuwyetbca y 1,44 pasy smict OMB pomeeHio, ,O11- fonobopoaeko, AU. Kuaum. — K.: 3poposes,
MOpPIBHSAAHO 3 KOHTponem (Tabnuus 2). 3a unx ymos 4. Bnacetko M.B. Llykposuit giabet i oxupitHs — enigemis XXI cto-

B TKaHWHaX CMWHHUX 3ano3 LypiB BiporigHoO 3poc-
Tae B 1,41 pasy BMIiCT MOMeKyn cepeaHboi mMacu
MOPIBHAHO 3 TBapuMHaMK, SIKUM He MOAEentoBanu
OXUPIHHA (Tabnuusa 2). OTxke, 3a yMOB MOZEnto-
BaHHS rnyTamaT-iHOQyKOBaHOro OXMPiHHSA B TKaHW-
Hax CIIMHHUX 3aro3 LLYpiB BMHUKAE akTUBaLiq Bifb-
HO-paauKanbHMX NPOLECIB, WO NpU3BOAUTL OO €H-
DOTOKCEMIl.

BucHoBoOk

Omxe, MoaenoBaHHA rnyTamaT-iHayKoBaHOro
OXUPIHHA Yy LWYpiB NPU3BOAMTL OO NaTOMOriYHUX
3MiH B TKaHWHaxX CNWHHUX 3aro3s, a came: gucbana-
HCy npOTeIHa3Ho-iHrGITOpHOro MoTeHUiany, akTu-
BaLiT BiNbHO-pagnKanbHOrO OKUCHEHHS Ta PO3BUTKY
OKCUOATUBHOIO CTPeCy, LU0 CYNpOBOOXKYETLCHA €H-
[OTOKCEMIEO.

nepCﬂeKTMBM noganbLmnx gocnigxeHb

[na BMBYEHHS MexaHi3MiB pO3BUTKY NaTONoriy-
HWUX 3MiH Y CIIMHHMX 3ano3ax LypiB 3a yMOB rnyTa-
MaT-iHOYKOBaHOro OXWPIHHA OOCNIAUTU B TKaHWHaX
CNUHHMX 3ano3 LWypiB CTaH aHTUOKCUAAHTHOI Ta
NO-epriyHOT cuCTEM, a TakoX MPOBECTU NaTOMOp-
GonoriyHi fOoCnigXeHHS.
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Pedepar
MNPOTENHA3HO-MHIMBUTOPHbIN NOTEHUWMAN N CBOBOOHO — PAOVKAIBbHBLIE MPOLECCHI B TKAHAX CITKOHHbBIX XXEJE3
KPbIC B YCNOBUAX TMYTAMAT-MHOYUMPOBAHHOIO OXNPEHUA
opamneHko J1.IM.
KntoueBble CroBa: CrOHHbIE Xenesbl, OXUPEHWe, rnyTamaT HaTpusi, NPOTENHa3HO-UHIMGUTOPHBIN NOTEHUMAr, OKCUAAaTUBbIA CTPECC.

B ycnosuax mogennpoBaHua rmytamat-mHOyUUMpPpOBaHHOIO OXXMPEeHUA BO3HUKAKOT naTtonorn4eckne name-
HEeHUA B TKaHAX CIIOHHbIX Xefne3 KpPbIC: /:MCGanch I'IpOTeI/IHa3HO—I/1HFM6MTOpHOFO noTeHuMana, aktnBauud
CBOﬁOAHO—paAMKaHbHOFO OKUCNEeHnA n pas3BnTne OKCMOAaTUBHOIO CTpeccCa, YTO conpoBOXOaeTCAa 3HOOTOK-
cemMuen.

Summary
PROTEINASE-INHIBITOR BALANCE AND FREE RADICAL PROCESSES IN RATS’ SALIVARY GLAND TISSUES UNDER
MONOSODIUM GLUTAMATE-INDUCED OBESITY
Gordienko L.P.
Key words: salivary glands, obesity, monosodium glutamate, proteinase-inhibitor imbalance, oxidative stress.

Introduction: Obesity is currently regarded as pandemic. According to the data of World Health Organiza-
tion there are more than a billion overweight people on the planet. Low levels of daily physical activity com-
bined with intake of food with excess calories, as well as extensive and uncontrolled use in food industry of
food additives, primarily of monosodium glutamate, favor an increase in adiposity.

According to the literature, obesity and pathologies associated with it can lead to decreased functioning of
cells of salivary glands, reduced saliva flow, increased viscosity of saliva, development of xerostomia.
Impaired functioning of salivary glands leads to the development of pathological processes in the oral cavity,
increases danger of tooth decay and periodontal disease development, causes a disturbance of the digestive
processes in other parts of the gastrointestinal tract. However, pathological mechanisms involved in the im-
pact of obesity on salivary glands are not fully established.

Objective: The aim of the study was to determine the proteinase-inhibitor balance and free radical proc-
esses in the tissues of rats’ salivary glands under monosodium glutamate-induced obesity.

Materials and Methods: The study was carried on 20 rats. We modeled monosodium glutamate-induced-
obesity in rats. The rats were divided into 2 groups at the beginning of the experiment. | group included intact
animals for control. Newborn rats of Il group were administered monosodium glutamate (4 mg/g) on the 2, 4,
6, 8, 10 days of life. After 4 months of experiment animals were determined body mass index (BMI). In the
homogenate of rats’ salivary glands we determined the proteinase inhibitory potential by determining the ac-
tivity of proteinases and total antitryptic activity, the content of oxidatively modified proteins and middle mole-
cules.

Results: It was established that BMI of rats of Il group significantly increased in 1,21 times compared with
the control group. Thus, the rats of Il group were observed to demonstrate significant increase of BMI
compared with the control group that indicated on the development of obesity. It was found that there was re-
liable increasing of total proteolytic activity in 1,32 times in the tissues of salivary glands of rats under mono-
sodium glutamate-induced obesity compared with the control group. Under these conditions there was reli-
able decreasing in 1,24 times the total antitryptic activity compared with the control group. It was established
that there was reliable increasing of oxidatively modified proteins in 1,44 times in the tissues of salivary
glands of rats under monosodium glutamate-induced obesity compared with the control group. Under these
conditions there is reliable increasing of middle molecules in 1,41 times compared with the control group.

Conclusions: Thus, under modeled monosodium glutamate-induced obesity the pathological changes in
rats’ salivary gland tissues are manifested by the development of proteinase-inhibitor imbalance, activation
of free radical processes and the development of oxidative stress and endotoxemia.
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