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1. CyyacHi HayKoBi Iy6JiiKaLlii BUCBITJ/IIOIOTh Pe3yJbTaTH BIJIMBY Pi3HUX Xap4yOBUX NOOABOK HA OPraHU Ta CUCTEMH,
OJHAK JAHUX HA CbOTOJHIIIHIN I€Hb BUSIBJIEHO HEJLOCTATHBO, OCKIJIBKY paHillle IPOBEEHI JOCiI>KEHHS
6a3yBasinCh Ha Jii XapuoBUX J06ABOK OKPEMO, 110 HE PO3KPMBAE TIOBHOI KAPTUHMU, TAK K Ha NMPAKTHULi BUDOOHUKHU
BHUKOPHUCTOBYIOTH iX y KOMILJIEKCi. MeToo po6oTu 6ys10 BU3HAUUTA MOPHOPYHKLIOHAIbHI 3MIHM Y CTiHL
IBAaHAIUSTUAINAIOI KUIIKY IYPiB y HOPMI Ta MicJs Aii KOMIIJIEKCY XapyOBUX 100aBOK. BcTaHOB/IEHO, 10 CTiHKA

I BaHAAUATUINAIOI KUIIKY IIYyPiB 3a 3araJibHUMU IIPUHLIMIIAMY CTPYKTYPHOI Oprasisatii BiAnosigae Takiil y JI04UHUA i
YTBOPEHA CJIM30BOI0 000JIOHKOIO, MiZICIM30BOI0 OCHOBOIO, M'I30BOIO i CEPO3HOI0 060JIOHKAMMU.
['eMOMIKPOLIMPKYJISITOPHE PYCJIO IIPELCTABIECHE apTEPioaMu, Kalijspamu i BeHy1aMu. B)KUBaHHS KOMILJIEKCY
Xap4yOBUX 100ABOK (IJIlyTaMmary HaTpilo, HITpUTy Hatpito Ta [ToHCco 4R NpU3BOAUTD 10 CTPYKTYPHUX | METPUYHUX
3MiH Yy CTiHLi ABaHAIUATUIIANO! KUIIKY 1IypiB. Ha 4eTBEpTOMY THKHI CIIOCTEPEKEHHS BCTAHOBJIEHE Pi3Ke

IIOTOBLIEHHS CTiHKU Ha 55,58 %, BU3HAYa€ThCs BUPA)KeHa rineprigparatiis i possiany MiKpoLUPKYJIALiil y BCiX



o6osi0oHKax. Ha mi3Hix TepMiHax CrIOCTEPE>KEHHS BU3HAYAETHCS BiJHOBJIEHHSI METPUYHUX OKA3HUKIB y M'130Bil i
Cepo3Hiil 000710HKaX. [HIITI KOMIIOHEHTU He BiJHOBJIIOIOTHCS [IO 3HAU€Hb Y KOHTPOJIbHI IPyIIi, y CIM30Biil 000I0HLI
PO3BUBAIOTHCS NECTPYKTUBHI SIBUINA, Y MiJCIM30BiN — BUpakeHa JelKouuTapHa iHinpTpalis. Yepes TUXIEeHb
CIIOCTEPE>KEHHSI CEPEeJIHI 3HAUEHHS TOBIMHU CJIM30BOi 000JIOHKU AOCTOBIPHO 3MEHIIMJIUCH Ha 12,96 %, 1o
4eTBEPTOro TY>KHS MMOKA3HUK 30iybmmBCes Ha 22,58 % (p<0,05), opiBHSHO i3 nonepeHiM TEPMiHOM Ta IEPEBUILMB
ITOKA3HMK y KOHTPOJIbHIN rpymi. Ha gBaHanLsATOMY i IIICTHAALSITOMY THXKHSX [IOKa3HUKU HE BiTHOBUIIIOIOTHCS 10
KOHTPOJIbHUX, BCTAHOBJIEHA TE€HJIE€HLIis O 3MEHIIEHHS TOBIIMHYU CIMU30BOi 000JIOHKU. Jlisl KOMIIJIEKCY XapyOBUX
I00aBOK Ha PAHHIX TEPMiHAX CIIOCTEPEKEHHS BUPAKAETHCS CIIAa3MOM CYIMH FeMOMIKPOLIMPKYJISITOPHOTO pyciia
CJIM30BOi 060JIOHKY, BHACJIIIOK 6€3[10cepeiHbOr0 BIVIMBY CKJIAOBUX XapUOBUX 4OOABOK Ta 361/1bLIEHHSM JiaMeTpiB
CYJIMH MiICIM30BOI OCHOBH, K pe3yJIbTaT [IOPYIIEHHS TeMOJMHaMIYHIX YMOB Y CJIU30Bill 000J10H1j. Y 6ibIl Mi3Hi
TEPMiHM €KCIIEPUMEHTY CIIOCTEPIraeThCs PO3BUTOK 3alayIbHOI peakliii Ta ABUILA MIIIOKCIl, SKi IPU3BEJIN 10 PO3BUTKY
KOMITEHCATOPHO-BiJHOBIIOBAIbHUX IPOLIECIB, ajie IIOBHOTO BiIHOBJIEHHSI HE BiZI0YJI0CH, IO Ha KiHellb
€KCIIEPMMEHTY BUPaKaJIOCh NUJISTalli€l0 PE3UCTUBHOI Ta EMHICHOI JIaHOK Ta CIIa3MOM OOMIHHOI. B>xkxuBaHHS
KOMILJIEKCY Xap4OBHUX JJ0OABOK IIPU3BOJUTD 10 PO3BUTKY KOMILJIEKCHOI peaKlii, 110 BUKJIMKA€E 3MiHU
MOP(POMETPUYHHUX [TOKA3HUKIB KPUIIT IBAHAALISTUIIANIOI KMIIKYU. BiTHOBHO-IIPHMCTOCYBAJIbHI peakliii, CIpsIMOBaHi Ha
3HEIIKO/)KEHHS aJIbTEPATUBHOTO (PaKTOPY Ta HA BiIHOBJIEHHS MOPHOPYHKIIOHATBHOTO CTAaHy KPUIT

I BaHALATUIAJIO KUIIKY, CITIOCTEPIraloThCsl Ha YETBEPTOMY-BOCbMOMY TVIKHSIX 1 TPOSIBJIAIOTHCS 30i/IbIIEHHSIM
cepeIHbOi KiIbKOCTI HenuepeHLiioBaHUX eK30KPUHOLUTIB y 101 30py Ha Ha 45,2 % (p<0,05), nopiBHSHO 3i
3HAYEHHSIMU y KOHTPOJIi. [JoBe#eHo, o [1is KOMILJIEKCY XapuyOBUX L00ABOK IJIyTaMaTy HATPilo0, HITPUTY HATPIIO Ta
[ToHCO-4R Ha c1M30BY 060JIOHKY [IBAaHAISATUIAIO] KUIIKYA BUKJIMKAE 3MiHM METPUYHUX [TOKA3HUKIB TJOBXXUHU Ta
IIMPYHY BOPCHUH. Jlisl KOMIIJIEKCY Xap4yOBUX J00ABOK Ha CJIM30BY 000JIOHKY CTiHKM JABaHAALSITUIIAIOl KALIKY L1yPiB
[IPU3BOJMJIA IO NIOPYLIEHHS CEKPETOYTBOPEHHS i CEKPETOBUBEIEHHS, 10 Ha yJIbTPACTPYKTYPHOMY PiBHi
MIPOSIBJISITIOCH TIOPYIIEHHSIMU apXiTEKTOHIKY i €JIEKTPOHHOI MIiJIBHOCTI CEKPETOPHUX T'PaHyJl y €K30KPUHOLUATAX,
KeJIMXOIOiOHUX KIIITMHAX Ta KiiThHax [Tanera. BisyasnisyBanuch gucTpodiuHi 3MiHM y KPUIITaX Ha TJli IOPYLIEHHS
MIKpOLMPKyJIsLii. BcTaHOBIEHO, 10 Y TBAPUH KOHTPOJIbHOI TPYIX MiCLIeBUI 3aXUCHUI 6apbep OYB IPEACTaBIEHUN
aconiauisMy J€MKOLMTIB, SIKi JIOKaJi3yBaluCs y BJACHiN NIaCTUHLI AAQY3HO MiXK KPUIITAaMU y IJIMOOKUX LIapax
CJIM30BOi 060JI0HKY (71iMbouuTH, Makpodary, Iy1a3MoLUTH i MacToUUTH). TakoX KIITUHU-MIrpaHTH CIIOJIy4YHO]
TKaHVHM BU3HA4YaJMCh [IEPUBACKYJISIPHO, Caepe]] SIKUX [IepeBaXaIl Makpogaru i 1asmMoLuTi. YIIPOLOBX
€KCIIepUMEHTY BCTAHOBJIEHO 30i/IbLIEHHSI KiJIbKOCTi yCiX BUBYEHMX KJIITHH, 0COOJIMBO MAaKpoQaris i 71a3MOLUTIB,
110 CBIJYUTh MIPO HANIPYKEHICTh MICLIEBOTO IMYHHOTO 6ap €y y BifIMOBIb HA /1il0 KOMILIEKCY 3 TJIyTaMaTy HaTPilo,

HiTpUTy Hatpito Ta [ToHCO 4R.

2. Contemporary scientific publications highlight the outcomes of the impact of various food additives on organs
and systems. However, insufficient data on this issue are available to date, as earlier studies were often based on
the effects of specific food additives, which does not provide a comprehensive picture. In practice, manufacturers
often use them in combination. The aim of the study was to determine morphofunctional changes in the wall of the
rat duodenum under normal conditions and after the effect of the complex of food additives. It has been
established that the rat duodenal wall, based on general principles of the structural organization, corresponded to
that in humans and is formed by the mucous membrane, submucosal layer, muscular and serous membranes. The
microcirculatory bed is represented by arterioles, capillaries and venules. Consumption of the complex of food
additives (monosodium glutamate, sodium nitrite and Ponceau 4R) leads to structural and metric changes in the
rat duodenal wall. By the fourth week of observation, a significant thickening of the wall by 55.58% was observed,
accompanied by pronounced hyperhydration and disturbances in microcirculation in all layers. At the later
observation periods, restoration of metric parameters in the muscular and serous membranes was detected.
However, other components did not return to control group values; destructive phenomena were developed in the
mucous membrane, and pronounced leukocytic infiltration in the submucosa was noted. After one week of
observation, the average thickness of the mucous membrane significantly decreased by 12.96%, and by the fourth
week, the parameter increased by 22.58% (p<0.05) compared to the previous period, exceeding the control group
value. At the twelfth and sixteenth weeks, the parameters did not return to the control levels, indicating a



tendency towards a decrease in the thickness of the mucous membrane. The impact of the complex of food
additives on the vessels of the mucous membrane and submucosal base of the rat duodenum at early observation
periods was manifested by the spasm of the vessels in the microcirculatory bed of the mucous membrane, caused
by the direct effect of the components of food additives and an increase in the diameters of vessels in the
submucosal base, resulting from the disruption of hemodynamic conditions in the mucous membrane. At the later
stages of the experiment, the development of inflammatory reactions and hypoxia occurred, leading to the
development of compensatory-restorative processes. However, complete restoration did not occur, and by the
end of the experiment, it was expressed in the dilation of the resistance and capacitive blood vessels and spasms of
the exchange blood vessels. Consumption of the complex of food additivesleads to the development of a complex
reaction, causing changes in the morphometric parameters of the crypts of the duodenum. Restorative-adaptive
reactions aimed at neutralizing the alternative factor and restoring the morphofunctional state of the duodenal
crypts were observed in the fourth to eighth weeks, manifested by an increase in the average number of
undifferentiated exocrine cells in the field of view by 45.2% (p<0.05) compared to control values. It has been
demonstrated that the effect of the complex of food additives, including monosodium glutamate, sodium nitrite
and Ponceau 4R, on the mucous membrane of the duodenum induced changes in the metric values of the length
and width of the villi. The effect of the complex of food additives on the mucous membrane of the rat duodenum
led to a disturbance in secretion formation and secretion elimination, manifested at the ultrastructural level by
disruptions in the architecture and electron density of the secretory granules in exocrine cells, goblet cells and
Paneth cells. Dystrophic changes in the crypts were visualized against the background of microcirculation
disorders. It has been found that in the animals of the control group, the local defense barrier was represented by
associations of leukocytes, which were localized in the lamina propria diffusely between the crypts in the deep
layers of the mucous membrane (lymphocytes, macrophages, plasma cells and mast cells). Additionally, migratory
connective tissue cells were identified perivascularly, predominantly macrophages and plasma cells. Throughout
the experiment, an increase in the number of all studied cells, especially macrophages and plasma cells, was
observed. This indicates the activation of the local immune barrier in response to the action of the complex of
monosodium glutamate, sodium nitrite and Ponceau 4R.
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