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Today, food additives are widely used in the food industry. This is due not only to the fact that they significantly
improve the taste of products but also extend their shelf life. However, their negative effects often become apparent
only after some time. This experiment aimed to investigate the impact of various food additives on the gums and
changes in their composition. The study was conducted on white rats, which were divided into six groups (control and
5 experimental groups), which were administered a solution of chemical food additives for 1, 4, 8, 12 and 16 weeks.
The mean thickness of the epithelial lamina of the attached part, the thickness of the lamina propria and the mean
thickness of the basal layer of the gums of rats were determined using the morphometric method. The results were
analyzed statistically using Statistica 10 BiostatPro 6 software and Microsoft Excel 2019. The study showed that the
combination of food additives (monosodium glutamate, sodium nitrite, and Ponceau 4R) causes irreversible disor-
ders of the haemodynamics of the gingival mucosa and, as a result, hypoxic changes in the surrounding tissues. In
addition, uneven thinning or thickening of the epithelial layer and the lamina propria, accompanied by destructive
changes at the ultrastructural level and the formation of parietal dextrin slides of red blood cells, leads to a violation

of metabolic processes in the tissue as a whole.
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Introduction.

In today’s world, where the need for food is growing,
manufacturers use various methods to speed up
production and extend the shelf life of products. One
of these methods is the use of chemicals. Some food
additives have seemingly beneficial properties, such
as preventing food spoilage, improving its taste and
appearance, but the usefulness or harmfulness of their
effects is highly controversial and poorly understood [1].
Their content in food products is strictly controlled by
both national legislation and international standards.
The use of certain additives may be allowed in one
country but prohibited in another [2, 3].

However, even if the level of chemical additives
does not exceed the permissible limits, their regular
consumption can cause allergic reactions and
pathological changes in the body. Studies conducted at
the University of Southampton (UK) on the chronic and
acute effects of artificial colors and preservatives on the
behavior of more than 130 children (the mixture included
the preservative sodium benzoate and dyes, including
Ponceau 4R) showed that mixtures of this composition
can affect the behavioral reactions of children, as well as
other additives [4, 5, 6].

Of course, our body has a defense mechanism. A
significant part of food additives of any nature is excreted
from the body after oxidation, reduction, hydrolysis and
conjugation processes, which occur mainly in the liver,
and therefore, the liver is one of the main organs that
suffer from ingestion of a significant amount of food
additives or their combinations [7-10].

Today, there are many scientific papers analyzing the
effects of individual supplements, but research on their
combined effects remains limited.

Due to the lack of scientific trials in this area, the
issue of studying morphological and functional changes
in the body with the daily consumption of several
food additives, even in permissible doses, is extremely
relevant. This is an important issue for public health not
only within our country but also around the world.

The aim of the study.

To determine the morphological and morphomet-
ric changes in the gums of rats under the influence of a
complex of food additives in the experiment.

Object and research methods.

The study was conducted on white rats weighing
(0.350£0.15) g, which were kept in standard conditions
of the vivarium of Poltava State Medical University.
The total number of animals is 90. The experimental
studies were conducted in compliance with the biotic
requirements and humane treatment of experimental
animals regulated by the Law of Ukraine “On the
Protection of Animals from Cruelty” (No. 3447-IV of
February 21, 2006) and the European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes (Strasbourg, 1986).

The animals were divided into 6 groups (1 control
group (n=15) and 5 experimental groups (n=75)). In the
control group, rats were orally administered saline, with
free access to drinking water. Rats from the experimen-
tal groups were orally administered at the same time a
mixture of 10% sodium nitrite solution (E 250), sodium
glutamate (E621) at a dose of 20 mg/kg in 0.5 ml of dis-
tilled water, Ponceau 4R at a dose of 5 mg/kg in 0.5 ml
of distilled water once a day, also under the condition of
free access to drinking water. The dosage of food addi-
tives was half that of the permissible norm of food ad-
ditives in food products as defined by the legislation of
Ukraine “On Standardization”. The rats were withdrawn
from the experiment after 1, 4, 8, 12 and 16 weeks by an
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overdose of thiopental anesthesia. Then, gingival frag-
ments fixed in neutral formalin solution were embedded
in paraffin.

The histological sections made from paraffin
blocks were stained with hematoxylin and eosin
for the overview sections. After examining the
overview sections, immunohistochemical reactions
were performed on them, and then microscopy was
performed using a light microscope Viorhex with a
digital microphotomount DSM 900. To obtain semi-thin
and ultra-thin sections, the study material was fixed in
glutaraldehyde in phosphate buffer and sealed in EPON-
812. The finished sections were stained with toluidine
blue and polychrome dye. For electron microscopic
examination, epoxy blocks were used to make ultrathin
sections on an ultramicrotome, which were then placed
on copper grids and contrasted with a 1% aqueous
solution of uranyl acetate and lead citrate according to
the Reynoldsase method and examined using a PEM-
125K electron microscope.

During the research, we used a system for visual
analysis of histological specimens. The images were
displayed using a microscope and a Vision CCD camera.
Morphometric studies were performed using the
programs VideoTest-5.0, KAAPA ImageBaseta Microsoft
Excel. We determined the thickness of the gingival
epithelium and lamina propria, and then processed
the data using Statistica 10 BiostatPro 6 software
and Microsoft Excel 2019. Verification of calculations
and indicators in the samples was performed using
the Shapiro-Wilk test. Quantitative data evaluation
included the determination of the arithmetic mean
of the variation series (M) and its standard error (m).
To compare quantitative values in paired rows, we
used Student’s t-test. The difference was considered
significant at p<0.05.

Research results and their discussion.

Morphological analysis showed that the gums
of the rats in the control group were covered with a
mucous membrane without a submucosal layer. It was
directly connected to the gingival plate, and its surface
layer formed high narrow papillae that penetrated
the epithelial layer of the mucous membrane. The
epithelium itself consisted of a multilayered squamous
epithelium (fig. 1).

The surface layer of epithelial cells in areas of
keratinization is called stratified, and in places where
this process does not usually occur, the surface is
represented by a layer of squamous cells. Below the
stratum corneum is a granular layer, the cells of which
are elongated and contain keratohyaline grains. In areas
without keratinization, there are several rows of spindly
polygonal cells under the flat layer.

The deepest layer of the epithelium is the basal layer,
which consists of cylindrical or cubic cells arranged in a
single row and adjacent to the basement membrane. It
is this layer that provides epithelial renewal.

Using the morphometric method, it was found that
the average thickness of the epithelial plate of the
attached part of the gums of the control group rats is
61.154£5.43 microns, its own 120.38+11.35 microns.
After 1 week of the experiment, the mean values of the
thickness of the epithelial plate significantly decreased
by 27.2% to 44.52+5.94 microns (p<0.05). The thickness
of the own plate of the attached part of the gingiva in

Figure 1 — Morphological structure of the attached part of the gums
of rats of the control group. Staining with polychrome dye.
Magnification: ok. 10, ob. 100. Designations: 1 — horny scales,

2 — nuclei of granular layer cells, 3 — cells of spinous layer,

4 - basal cells, 5 - fibroblasts, 6 — collagen fibers.

rats increased by 58.2% compared to the values in the
control group of rats to 190.42+6.12 microns (p<0.05)
due to edema and, accordingly, an increase in the
amount of amorphous substance.

On the fourth week of the experiment, the average
thickness of the epithelial laminae increased slightly
compared to the previous period and amounted to
54.1246.32 pm.

As for the thickness of the lamina propria, there was
a tendency to its decrease compared to the previous
period (173.61+7.81 um), but this indicator remained
significantly higher by 44.2% (p<0.05) compared to
control animals (fig. 2).

After the eighth week of the experiment and the use
of food additives, the thickness of the epithelial plate of
the mucous membrane of the attached part of the gums
increased to 73.85%6.62 um, which was significantly
more by 36.4% compared to the previous period
(p<0.05), but the difference with control rats remained
statistically insignificant.

The average thickness of the own plate maintained a
downward trend and reached 155.31+6.33 um, but was
29% higher than the value in the control group of rats.

By the 12th week of the experiment, the epithelial
lamina continued to thicken: the average value was
slightly higher than the previous one (p<0.05), and
significantly exceeded the control value by 37.9%.

Regarding the average thickness of the lamina
propria, a slight decrease was observed, but it remained
23% higher compared to the control group of rats
(fig. 3).

Under the influence of a complex of food additives
during the first week, a decrease in the number of cell
layers in the basal layer was found, but these changes
were not significant and the index remained at the level
of 1.25+0.43.

In the spinous and granular layers, there was a sig-
nificant decrease in the average number of cell layers: in
the spinous layer — from 3.61+0.011 to 2.45+0.05, and in
the granular layer — from 3.1+0.04 to 1.7+0.06 (p<0.05).
At the same time, an increase in the average number
of cell layers was observed in the stratum corneum to
3.1210.04 (p<0.05).

By the 4th week of the experiment, the average num-
ber of cell layers in the basal layer continued to decrease
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number of cell layers in the spiny layer
decreased significantly.

At the 12th week of the experi-
ment, the average number of cell lay-
ers in the basal layer of the epithelial
plate of the attached part of the gingi-
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va decreased slightly, but did not differ
significantly from the control group of
animals.

Compared with the values in the
control group of animals, the average
number of layers of cells of the gran-
ular layer exceeded the value for the
previous period

After finishing the experimental
modeling of the effect of a complex of
food additives on the gingival mucosa

Week 12

Figure 2 — Changes in the thickness of the gingival mucosa epithelium in rats

in the dynamics of the experiment.

Notes: * — statistically significant at p<0.05 compared to the control group, ** — statistically

significant at p<0.05 compared to the previous observation period.

(from 1.1240.41 at week 1 to 1.03+0.03), indicating inhi-
bition of the proliferative activity of keratinocytes. How-
ever, it was significantly different from the values in the
control group of rats (1.11+0.03 and 0.9+0.02, respec-
tively (p<0.05).

The average number of cell layers in the spiny layer
increased compared to the previous period of the exper-
iment and exceeded the index in the control group of
animals (p<0.05).

The average number of cell layers in the granular
layer increased from 1.7+0.05 to 2.85+0.14 (p<0.05),
but was less than the value in the control group of rats
(p<0.05).

In the stratum corneum, a progressive decrease
in the average number of cell layers was observed
from 3.26+0.04 to 2.1+0.06, in the control group — to
2.68+0.11 (p<0.05), which is a morphological confirma-
tion of increased desquamative processes in the epithe-
lium of the attached part of the gums.

After 8 weeks from the beginning of the experiment,
the average number of cell layers decreased, but did not
differ significantly from the control group. The average

of rats, we have established regular re-
actions and structural changes in the
gums.

It is noteworthy that after 1 week
of the experimental study, the thick-
ness of the epithelium decreases significantly, statistical-
ly significant, at p<0.05. At the same time, the lamina
propria, on the contrary, increases its thickness. Due to
this process, there is a corresponding disruption of he-
modynamic processes.

After 4 weeks of the experimental study, the average
thickness of the epithelium and lamina propria changed
in response to the restorative-compensatory reactions
aimed at neutralizing the source of alteration and restor-
ing the morphofunctional state of the surrounding mi-
crovessels. However, these processes do not fully lead to
a complete restoration of normal indicators compared to
similar indicators of the control group of animals, which
indicates irreversible changes in the state of the loose
connective tissue of the gingival mucosa of rats, and this
in turn leads to decompensation of these processes,
which in turn is manifested by signs of hypoxia [3].

After 12 weeks of observation, the morphometric
parameters are not restored to similar indicators of the
control group of animals. At the microscopic level, in the
deep layers of the gingival mucosa, numerous groups of
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of secretory granules are visualized. In
our opinion, mastocytes play a signifi-
cant role in restoring the local epithe-
lial condition to the control group due
to degranulation of secretory granules
containing heparin. Particularly note-
worthy is the fact of changes in the
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rheological properties of blood with
the formation of wall dextrin slides of
erythrocytes, which, in our opinion,
is associated with the entry into the
systemic bloodstream of food addi-
tives containing glutamate and sodium
nitrite and causing both allergic reac-
tions and subsequent systemic inflam-
matory processes [4, 7].

mastocytes in the stage of degranula-
* i

tion and in the stage of accumulation
Week 12

Figure 3 — Changes in the thickness of the gingival mucosa of rats in the dynamics

of the experiment.

Notes: * — statistically significant at p<0.05 compared to the control group, ** — statistically

significant at p<0.05 compared to the previous observation period.

Conclusions.

Prolonged use of a complex of food
additives containing monosodium glu-
tamate, sodium nitrite and Ponceau 4R
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dye leads to irreversible disorders of hemodynamics of
the gingival mucosa, causing hypoxic changes in the sur-
rounding tissues.

Uneven thinning or thickening of the epithelial layer
and the lamina propria, accompanied by destructive
changes at the ultrastructural level and the formation
of parietal dextrin slides of red blood cells, leads to a
violation of metabolic processes in the tissue as a whole.

Recovery and compensatory reactions aimed at
eliminating the source of damage and normalizing the
morphological and functional state of tissues do not en-
sure their complete recovery. This is manifested at the
later stages of the study in the form of an increase in
the thickness of the epithelium and the lamina propria,
which indicates decompensation of the recovery pro-
cesses in the gingival mucosa.

The presence of numerous groups of mastocytes in
the deep layers of the mucous membrane, both in the
phase of degranulation and in the stage of accumulation
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of secretory granules, indicates the restoration of local
hemodynamics. This process occurs due to the release
of heparin from secretory granules.

Our study not only confirms the negative impact
of food additives on the body, but also demonstrates
their complex effect. Unlike other studies that focus
on the effects of individual substances, our experiment
shows the effects of the simultaneous use of several
additives. This is important because most foods contain
combinations of different additives. Thus, the results are
valuable for both basic research and practical medicine,
as they allow us to trace the time sequence of changes
in tissues and develop effective approaches to their
correction.

Prospects for further research.

The results of the research could be used in the fu-
ture different experiments with food additives, mostly
with other types or their combinations.

PEMOAENIOBAHHA MOP®O®YHKLIOHA/IbHUX MOKA3HUKIB ACEH
NPU Al KOMNAEKCY XAPYOBUX AOEABOK

NonTaBcbKui AepKaBHUIT MeguuHUiA yHiBepcuteT (M. MonTasa, YKpaiHa)
vladoleksienko20@gmail.com

Ha cb0200HiwHili deHb xap4osi 006a8KU WUPOKO BUKOPUCMOBYHOMbCA 8 Xap408ili npomucaosocmi. Lie nos's3aHo
He auwe 3 MuM, WO 80HU 3HAYHO MOKPAWYOMb CMAK npodykmis, ase U nodosxcyroms mepmiH ix 36epicaHHA.
OO0HaK ixHili HecamusHul 8raU8 Yacmo cmae o4e8UOHUM nuwe Yepes deakull yac. Lleli ekcnepumeHm mas Ha Mmemi
docnidumu 8naus pizHUx xapyosux 006a80K HA ACHA MA 3MiHU 8 IXHbOMY CKAa0i. [locnionceHHs nposedeHo Ha binux
wypax, AKi byau nodineri Ha 6 epyn (KOHMPoAbHY Ma 5 ekcriepuMeHManbHUX 2Py, AKUM 8800UU PO3YUH XIMIYHUX
xap4osux 0ob6asok npomsazom 1, 4, 8, 12 ma 16 muxcHig. 3a 00rMomo20t0 MopphomMmempuyHo20 Memoody 8U3HAYAAU
cepedHI0 MoswUHy enimenianbHOI NAACMUHKU MPUKPIinaAeHol YacmuHU, MOoBWUHY 8/ACHOI MAACMUHKU G MAKOX
cepedHo mosuwuHy 6a3as6H020 Wapy AceH wypis. OmpumaHi pezynbmamu onpayso8ysaanu cmamucmuyHo 3a
dornomoeoro npo2pamHoz0 3abe3nevyeHHs Statistica 10 BiostatPro 6, a makox 3a dornomoeoro Microsoft Excel 2019.
JlocnidxeHHa nokasaso, wo KoMbiHayia xapyosux 006a80K (eaymamam Hampito, Himpum Hampito ma Ponceau
4R) BUKAUKAE HE3B80POMHI NMOPYUWEHHS 2eMOOUHAMIKU C/1U30801 060/0HKU ACEH i, AK HACAIOOK, 2iMOKCUYHI 3MiHU
8 HABKOMUWHIX MKaHUHax. Kpim mozo, HepisHOMipHe cmoHWeHHA abo MomosweHHA enimeniansHo20 wapy ma
8/10CHOI MAGCMUHKU, W0 CYynpoBOOXYEMbLCA 0eCmMPYKMUBHUMU 3MIHAMU HA YaAbmpacmpyKmypHomy pigHi ma
YMBOPEHHAM MPUCMIHKOBUX OEKCMPUHOBUX CAadxcie epumpoyumis, eede 00 nopyweHHA 0bMIHHUX npoyecis y

MKQHUHI 8 yinomy.

Knwouoei cnoea: pomoea MopoxcHUHA, NAmMoso2iyHi 3mMiHU, ACHA, C/U308a 060/I0HKA, 6/1ACHA MAACMUHKA,

mMopgomempis, NapoOoOHM, Croay4YHa MKAHUHA.

38’a30K ny6niKauii 3 n1aHOBUMM HAayKOBO-JoCAiA-
HUMK poboTamu.

Pobota € ¢pparmeHtom HAP «MaTtoreHeTU4Hi mexa-
Hi3MM MNOCTCTPECOBMX PO313aAIB 33 YMOB Ajii eK30reHHUX
BMN/IMBIB | YNHHMKIB BOEHHOIO Yacy Ta NOLWYK MeTOAiB il
KOpEeKL,ii», Homep aeprkaBHoi peectpauii 0124U003313.

Bcryn.

Y cyyacHomy cBiTi, Ae 3pocTae notpeba y npoayKTax
XapyyBaHHA, BUPOOHUKM BUKOPUCTOBYIOTL Pi3Hi meToam
A7 MPUCKOPEHHS BUPOOHMUTBA Ta NOLOBMKEHHA TEPMi-
Hy 36epiraHHa npoaykuii. O4HUM i3 TaKMX MEeTOoAiB € 3a-
CTOCYBaHHA XiMiYHWUX peyvyoBUH. [ledAki xapyosi Ao6aBKK
MatoTb, 34aBasnocA 6, KOPUCHI BAAaCTUBOCTI, TaKi AK 3ano-
6iraHHA NCyBaHH!O 13Ki, MOKpaLLEeHHA il CMaKy Ta 30BHiL-
HbOrO BUINAAY, ane KOPUCHICTb YW LIKIANMBICTb IXHBOTO
BN/IMBY € Ay)Ke CynepeynnBolo Ta MasosusyeHoto [1].

IXHiA BMICT y Xap4oBill NMpoayKLii CyBOPO KOHTPOAIO-
€TbCA AK HALiOHA/JIbHUM 3aKOHOZABCTBOM, TaK i MiXKHa-
POAHMMU HOPMAMK. BUKOPUCTaHHA OKpeMmx A06aBoK
MO3Ke ByTV [03BOJIEHO B OAHIN KpaiHi, ane 3abopoHeHo
B iHWin [2, 3].

OfHaK, HaBiTb AKLLO PiBEHb XiMiYHMX L0OABOK He ne-
pPEBUILLYE AONYCTUMI MeXi, IXHE perynsapHe CrnoXuBaH-
HA MOMEe CNPUYUHATM anepriyHi peakuii Ta NaToNoriyHi
3MiHM B opraHi3mi. [JocnigxeHHs, aki 6ynm nposeaeHi
B yHiBepcuteTi CayTremnToHa (BenmkobputaHis), wono
XPOHIYHOrO i rocTporo BNAMBY WTy4HMX $apb i KoHcep-
BaHTIB Ha noBeAiHKy noHaz 130 aitei (cymiw BKAtoYana
KOHCepBaHT 6eH30aT HaTpilo Ta GaPBHUKK, B TOMY YUCAI
i Ponceau 4R) nokasanu, Lo cymiwi nogibHoro cknagy
MOKYTb BM/IMBATU Ha MOBEAiIHKOBI peakuii gitel, aK i
iHWi gobasku [4, 5, 6].
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3BMYAlAHO, Y HALLOrO OPraHi3aMy € MEXaHi3M 3aXMUCTY.
3HayYyHa YacTUHa Xxap4yoBMX J06aBOK byab-AKOi Npupoam
BMBOAMTbLCA 3 OPraHi3amy nicnA MpoLeciB OKUCNEHHSA,
BiZLHOB/IEHHA, riApoi3y i KOH'torauji, o npoTikatoTb ne-
peBa*kHO B MeuyiHLi, B 3B’A3KY 3 UMM, NeYiHKa € OgHUM 3
OCHOBHMWX OpPraHiB, AKi CTPaXKAaTb 32 YMOB NOTPaNsaH-
HA [0 OpraHi3aMy 3HaYHOI KiIbKOCTi XapyoBux A06aBOK
abo ix KombiHauir [7-10].

Ha cborogHi icHye 6arato HayKoBMX Npallb, LLLO aHa-
Ni3yl0Tb HACNiAKM BXMBaAHHA OKpemMux f06aBOK, npoTe
OOCNIAXKEHHA WOoA0 IXHbOro KOMBIHOBAHOIO BM/IMBY 3a-
NINLWAIOTLCSA OOMEKEHMMM.

Yepes HecTauyy HAyKOBWUX BUMPOOYBaHb Yy LbOMY
HAMPAMKY MUTAHHS BUBYEHHA MOPGOdYHKLiIOHAaNbHUX
3MiH B OpraHiami Nnpu WoAEeHHOMY CMOXKUBAHHI KilbKOX
XapyoBux fo6aBOK, HABITb Y JONYCTUMMUX 033X, € HAL-
3BMYAMHO aKTyanbHUM. Lle BaxknnBa npobnema ana 3a-
6e3neyeHHA rPOMaACHKOr0 340POB’A He nLLE B MeXKaXx
HaLLOi KpaiHW, a 1 YCbOro CBITY.

MeTta gocnigKeHHs.

BctaHoBUTU MOpdONOriyHi i MOpHOMETPUYHI 3MiHU
B ACHAX LYpiB NpU A4ii HAa HUX KOMMAEKCY Xap4yoBUX A0-
6aBOK B EKCMEePUMEHTI.

O6’eKT i meTOoAM AOCNIAXKEHHA.

JocnigkeHHa 6yno nposefeHe Ha b6inux Lwypax,
Baroto (0,350 + 0,15) r, siki yTpumMmyBanuca y cTaHaapTHUX
ymoBax BiBapito [ONTaBCbKOro Aep*aBHOro MeanYHOro
yHiBepcuTeTy. 3aranbHa KinbKicTb 90 TBapuH. Ekcnepu-
MEeHTaNbHi JOCAigKEeHH: BYN0 NPoBeAEHO 3 4OTPUMAH-
HAM BiOTUUYHUX BUMOT | 'yMaHHOIO CTaB/IeHHA A0 Niano-
CNigHWUX TBApWH, pernameHTOBaHMX 3aKoHOM YKpaiHu
«Tpo 3aXMCT TBAPUH Bif, *KOPCTOKOro NoBoaKeHHA» (N2
3447-IV Big 21.02.2006 p.) Ta EBPONENCbKOIO KOHBEHLi-
€10 NPO 3aXUCT XpebETHUX TBAPUH, AKI BUKOPUCTOBYIOTb-
cA ANA AOCNiAHMX Ta iHWKUX HayKoBux winen (Ctpacbypr,
1986 p.).

TBapuHu 6inn posnogineHi Ha 6 rpyn (1 KOHTpO/b-
Ha (n=15) i 5 ekcnepumeHTanbHUX rpyn (n=75)). Y KoH-
TPONbHIN rpyni Wwypam nepopasnbHO BBOAMBCA disiono-
rYHMN PO34YMH, NPU YMOBI BiNIbHOrO AOCTYNY A0 MUTHOI
Boau. LLlypam i3 ekcnepumeHTanbHUX rpyn nepopasbHo,
B OAMH i TOW e 4ac, BBogMaun cymiw 3 10% po3ymH HiT-
puty HaTpito (E 250), rnytamaTy HaTpito (E621) B oo3i 20
mr/kr 8 0,5 mn guctunbosaHoi Boau, MoHco 4R — B A03i
5 mr/kr 8 0,5 M1 ANCTUIBOBAHOT BOAM OAMH pa3 Ha 406y,

o - AP’ i £ f

PucyHok 1 — MopdonoriuHa 6yf0Ba NPMKPUNAEHHOT YaCTUHU ACEH
LYpiB KOHTPO/IbHOI rpynu. 3abapeaeHHs NOAIXPOMHUM BGapBHK-
Kom. 36.: oK. 10, 06. 100. Mo3HaueHHs: 1 — porosi 1ycouKku, 2 — agpa
KNITUH 3epHUCTOrO Wapy, 3 —KAITUHK WKnyBaToro wapy, 4 — 6asanb-
Hi KniTuHK, 5 — ¢pibpobnactn, 6 — KonareHoOBi BOJIOKHA.

TeX MPW YMOBI BiNIbHOrO AOCTYNy TBapWUH A0 MUTHOI
BOgM. [lo3yBaHHA XapyoBuUX [06aBOK bynM BABIYI MeH-
LWKWMM, HIXX AONYCTMMA HOPMA iX Y XapyoBUX NPOAYKTAX
BM3HAYeHi 3aKOHOAABCTBOM YKpaiHu «[lpo ctaHpapTu-
3auito». LLlypis BuBOAMAM i3 eKCcnepmumeHTy Yepes 1, 4, 8,
12 1a 16 TUIKHIB WIAXOM Nepeao3yBaHHA TIONEHTAN0BO-
ro Hapkosy. MNoTtim ¢ikcoBaHi y HeNTpanbHOMY PO3YMHI
dopmaniHy ¢pparmeHTH AACEH yLWinbHIOBaNAN y napadiH.

BurotoBneHi 3 napadiHoBux 60KIB riCTONOriYHI
3pi3n 3ab6apBatoBaNN reMaATOKCUIIHOM Ta €03MHOM, AR
ornAagoBmx 3pisis. lNicnA BUBYEHHA OrNA40BMX 3pi3iB Ha
HUX MNPOBOAWAM IMYHHOTFICTOXIMIYHI peaKLlii, a noTtim
MIKPOCKONIit0 32 AONOMOrOH CBIT/IOBOrO Mikpockona Bi-
orex 3 undposoto mikpodpoToHacagkoto DCM 900. Ana
OTPMMaAHHA HaNiBTOHKI | y1bTpa TOHKKUX 3Pi3iB JOCAIAXKY-
BaHM maTepian pikcyBanu y r0TapoBOMY anbaeriai Ha
dochatHomy bydepi i yuinbHioBanm B EMOH-812. loTosBi
3pi3u papbyBanm TONYiANHOBMM CUHIM Ta NONIXPOMHUM
6apBHMKOM. [N eNeKTPOHHOMIKPOCKOMIYHOro A0Chni-
[OKEHHA BMKOPWUCTOBYBA/IUCL EMOKCUAHI BNOKKN 3 AKKX,
Ha YIbTPAMIKPOTOMI BUTOTOBAIANM YNbTPATOHKI 3pi3n, AKi
NOTIM PO3MiLLlyBa/IN HA MiIAHMXOMOPHMX CiTKax i KOHTPa-
cTyBann 1% BOAHMM PO3YMHOM YypaHinaueTaTy Ta Uu-
TpaTOM CBMHLIO 3rigHO meToay PeliHonbacasi 3miHamu
Ta BMBYA/IM 33 [OMOMOIOK €/1EKTPOHHOIO MiKPOCKOMy
MEM-125K.

Mif vyac focniaKeHHA MU BUKOPUCTOBYBAJIU CUCTEMY
AN Bi3yaNbHOro aHanisy rictTonoriyHux 3paskis. 306pa-
YKEHHA BUBOAWIN Ha €KPaH 3a AOMNOMOro MiKpocKona
Ta CCD-kamepu Vision. MopdomeTpuuHi gocnigxeH-
HA npoBoauMaM 3a gonomoroto nporpam VideoTest-5.0,
KAAPA ImageBaseta Microsoft Excel. BusHayanu ToB-
LWMHY eniTenito AceH Ta BAACHOI MAACTUHKKW, a MOTIiM
06pobnsanu gaHi 3a gonomoroto nporpam Statistica 10
BiostatPro 6 Ta Microsoft Excel 2019. Bepudikauito pos-
paxyHKiB i NoOKa3HWKiB y BMbBipKax npoBoauan 3a Aono-
moroto KpuTepito LLanipo-Yinka. KinbKicHa ouiHKa gaHnx
BK/1t0Ya/1a BU3HAUYEHHA cepeaHboi apnudmMeTUyYHOT BeNu-
UMHM BapiauinHoro paay (M) Ta il cTaHAapPTHOT NOXMBKK
(m). Ons nopiBHAHHA KiNbKICHMX NOKA3HWKIB y NapHUX
pagax BUKopuctoByBanu t-kputepiit CTblogeHTa. PisHU-
LLt0 BBaXKanm goctosipHoto npu p<0,05.

Pe3ynbTati focniaKeHHa Ta iXx 06roBopeHHs.

MopdonoriyHMin aHani3 Nokasas, WO ACHA LWypiB Y
KOHTPOAbHIl rpyni 6yan NoKpuTi ciM3080t0 060/10HKOH
6e3 niacnnsosoro wapy. BoHa 6e3snocepeaHbo 3'eaHy-
BanacA 3 BAIACHO MJIACTUHKOLO, a i MOBEepPXHEBUN LWap
YTBOPIOBAB BMCOKi BY3bKi COCOYKM, AKi MPOHWKanu B
enitenianbHUii WwWap camsoBoi obosoHKK. Cam enitenii
CKnagasca 3 6araTowapoBOro MJOCKOro 3porosinoro
enitenito (puc. 1).

MoBepxHeBUI Wap KNITUH eniTenito B 30HaxX Opo-
roBiHHA HA3MBAETbLCA OPOrOBIIMM, @ B Micusx, Ae uen
npoLiec 3a3Buyali He BifOYBAETLCA, NOBEPXHA NpeacTaB-
NIeHa WapoOM NJIOCKMX KAiTKH. [ig oporosianm wapom
PO3TALLOBYETHCA 3€PHUCTUI LWAp, KAITUHU AKOTO BUTAT-
HYTi Ta MiCTATb 3epHa KepaTorianiHy. Y 30Hax 6e3 opo-
rOBiHHA MiA NNIOCKMM LUAPOM 3HAXOAMUTLCA KiNbKa pALiB
LWMNYyBaTUX KNITUH NONIroHanbHOI Gopmu.

Halirnnbwmm wapom enitenito € 6asanbHUi, AKUI
CKNadaeTbCA 3 KAITUH UMAIHAPUYHOI abo KybiuHOI
$opmMK, pO3TALLOBAHWUX B OAWH PAL Ta NPUAErINX A0
6a3anbHOi MembpaHu. Came Uei Wwap 3abesneyye oHOB-
JIeHHA eniTenito.
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3a ,ONOMOro MOPHOMETPUYHOTO
MeToy BCTaHOB/IEHO, LLLO CEPEeAHSA TOB-

WMHa eniTenianbHOi NAACTUHKM NpU- 80
KpiNaeHOoi YaCTMHU ACEH LLYpPiB KOH-
TPOAbLHOI rPynn cTaHoBUTL 61,15+5,43 70

MKM, BnacHoi 120,38+11,35 mkm.

Micna 1 TMXKHA eKcnepuMmeHTy ce-
penHi 3HaYeHHA TOBLUMHKM eniTenianb-
HOi NNACTUHKM BipOrigHO 3MeHLWNANCA
Ha 27,2% po 44,5215,94mkm (p<0,05).
MOKa3HWK TOBLUWMHKM BAACHOI nnac-
TUHKW MNPUKPINJIEHOT YaCTUHU ACEH Yy
WwypiB 36inbwmBcA Ha 58,2% npoTu
3HaYeHb Y KOHTPO/IbHIN rpyni Wwypis 4o
190,4246,12 mkm (p<0,05) 3a paxyHoOK
HabpaKy i, BignNoOBigHO, 36i/MblUEHHS
KiZIbKOCTi aMopdHOi peyoBUHM.

ToBmHHA WAPY, MEM
[ w s w
o (=] (=] (=]
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0

Kourtpons

% dk
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Ha JeTBepTOMy TWXKHI ekcnepu-
MEHTY cepefHA TOBLLMHA eniTenianb-
HOi NNACTUHKM HecyTTeEBO 3binblumna-
CA NOPIBHAHO 3 NonepegHim nepiogom
i cTaHoBMANa 54,12+6,32 MKM.

LLloao TOBLLMHW BNACHOI NACTUHKK, cnocTepiranaca
TeHAEeHLUiA A0 ii 3MEeHLEeHHA NOPIBHAHO 3 NonepegHim
TepmiHom (173,61+7,81 MKM), NpoTe LEel NOKa3HUK 3a-
JIMWaBcA A0CTOBipPHO BUWMM Ha 44,2% (p<0,05) nopis-
HAHO 3 KOHTPO/IbHMMM TBapUHamu(puc. 2).

Micna BOCbMOrO TUXKHA €KCNEPUMEHTY Ta BXUBAHHA
XapyoBux [06aBOK TOBLUMHA eniTeniasbHOI NNACTUHKM
CN130B0OT 060/IOHKU NPUKPINIEHOT YaCTUHKU ICeH 3pOC-
na pgo 73,85+6,62 mKm, Wo 6yno goctosipHo bGinblie
Ha 36,4% nopiBHAHO 3 NonepeaHim nepiogom (p<0,05),
OAHAK Pi3HWULA 3 KOHTPOJIbBHUMM LLlypaMK 3a/uLLanaca
CTaTUCTUYHO HEe3HaYyLLOto.

lMOKa3HWK cepefHbOi TOBLLMHM BAACHOI NAACTUHKMU
36epiraB TEHAEHLLIO A0 3MeHLWeHHsA | caras 155,31+6,33
MKM, afie byB BiNbIMM, HiK 3HAYEHHA B KOHTPO/bHIM
rpyni wypis, Ha 29% .

[0 12-ro TUKHA eKcnepuMMeHTy eniTenianbHa naac-
TUHKA NPOAOBXKYBa/a NOTOBLLYBATUCA: CEPEAHIll MOKas-
HUK ByB AeLlo BULLMM 3a nonepegHin (p<0,05), a TakoxK
[OOCTOBIPHO MepeBuLLYyBaB KOHTPOJIbHE 3HAYeHHA Ha

PUCYHOK 2 —

3MiHM TOBLYMHM eniTenito cM30B0i 060/10HKM ACEH LWypiB
Y ANHAMILi eKCepuMeHTy.

Mpumitkn: * — cTaTUcTMUHO AocToBipHI NpU P<0,05 NOPIBHAHO 3 KOHTPO/AbHOW rpynoto, **
— CTaTUCTUYHO J0CTOBiPHO Npwm p<0,05 NOpiBHAHO 3 NoONepeaHiM TEPMIHOM CNOCTEPEKEHHA.

[10 4 TUXKHA eKcnepuMeHTY cepeaHA KiNbKiCTb Wapis
KNiTUH 6a3anbHOTO LWapy NPOA0BKYBaNa 3MEHLLYBATUCA
(31,12+0,41 Ha 1 TwkHi go 1,03+0,03), Wwo cBiaYnTL Npo
NPUrHiYeHHA NponipepaTUBHOT aKTUBHOCTI KepaTUHOLM-
TiB. A/ie BOHa AOCTOBIPHO Bigpi3HANACA Bif, NOKa3HMKIB
Yy KOHTpObHIK rpyni wypis (1,11+0,03 i 0,9+0,02 signo-
BigHo (p<0,05).

CepeHA KiNbKiCTb WApiB KAITUH y WKNyBaTOMY LIapi
36inblUMNAcA NOPIBHAHO 3 nonepeaHiMm TepMiHOM eKc-
NepMMeHTY i MepeBuLLyBasia MOKA3HUK Y KOHTPOJIbHIN
rpyni TBapuH (p<0,05).

MoKa3HMK cepeaHbOI KiZIbKOCTI WapiB KNITUH y 3ep-
HUCTOMY wapi 36inbwueca 3 1,7+0,05 po 2,85+0,14
(p<0,05), ane 6yB MeHLINUM 32 3HAYEHHA B KOHTPO/bHIN
rpyni wypis (p<0,05).

Y poroBomy Lwapi cnocrtepiranocA nNporpecus-
He 3MeHLWIeHHA CepeaHboi KiNbKOCTI LWapiB KAITWUH
i3 3,26+0,04 po 2,1+0,06, y KOHTpPOAbHil rpyni — Ao
2,6810,11 (p<0,05), wo € mopdonoriyHMm niaTBep-
OXKeHHAM MOCWU/IEHHA AeCKBaMaTMBHUX MPOLLECIB y eni-
Tenii NPUKpPINAEHOT YaCTUHM ACEH.

HOI MN1aCTUHKK, crnocTepiranocs ii He-
3HaYHe 3MEeHLUEeHHA, NpoTe BOHA 3au-
Wwanaca Ha 23% 6iNbLIOI NOPIBHAHO 3
KOHTPO/IbHOIO rpynoto wypis (puc. 3).

Mifa BNIMBOM KOMMNIEKCY Xap4yOBUX
[06aBOK MPOTArOM NEPLUOr0 TUNKHA
6yN0 BCTAaHOB/JIEHO 3MEHLUEHHA Kinb-
KOCTi wWapiB KAiITMH Yy 6asanbHomy
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Wwapi, o4HaK Ui 3MiHK He byan aocTo-
BIPHMMM M MOKA3HMK 3a/MLWIABCA Ha
piBHi 1,25+0,43.

Y wwunysatomy Ta 3epHUCTOMY
Wwapax Biadbynoca AOCTOBipHE 3MeH-
WEHHA CcepeaHboi  KiNbKOCTi  Wwapis 0
KNiTWH: y wunysaTtomy — 3 3,61+0,011
po 2,45+0,05, a B 3epHuctomy — 3

Toemmaa mapy, MEM
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37,9%.

LUloao cepeaHboi TOBLMHM Bnac-
KoHtpons

*
* Ek
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4 TUMAEHE 8 T aeHs 12 TumaeHs

TpuBATiCTh HOCHITAKEHHA

1 TumaeHes

3,110,04 po 1,7+0,06 (p<0,05). Bog-
HoYyac y poroBomy Lapi crnocTepira-
nocs 36inblieHHA cepeaHboi KiNbKOCTi
Wwapis KAiTMH o 3,12+0,04 (p<0,05).

PUCYHOK 3 — 3MiHM TOBLUMHM BAACHOI NIACTUHKU CIM30B0OT 060/10HKU AICEH LLypiB

Yy AMHaMILi eKcnepumeHTy.

Mpumitkn: * — cTaTUCTMUHO AocToBipHI NpKU p<0,05 NOPIBHAHO 3 KOHTPO/LHOW rpynoto, **
— CTaTUCTUYHO A0CTOBIpPHO Npwu p<0,05 NOPIBHAHO 3 MonepeaHiM TEPMIHOM CNOCTEPEXKEHHS.
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Yepes 8 TWXKHIB 3 MO4YATKY EKCnepumeHTy cepeaHsA
KiNbKICTb LWAPiB KMAITUH Y 3MEHLUMIACS, ane Bif NOKA3HU-
Ka B KOHTPOJIbHIl rpyni TBapuH BiporigHO He BigpisHAna-
cA. CepeaHA KiNbKICTb WApPiB KAITUH Y LWXNYBAaTOMY LUApi
3HAYHO 3MEeHLNAACH.

Ha 12 TuXAOeHb eKCNepMMEHTY cepenHA Ki/bKiCTb
LapiB KAITMH 6a3anbHOro Wapy eniteniabHoi NAAaCTUHKN
NPUKPINAEHOT YacTUHU ACEH Aew0 3MeHLWWNacb, O4HaK
Bif, MOKa3HMKa B KOHTPOJIbHIl rpyni TBAPWH BiporigHO He
BiApi3HAnNaca.

MopiBHAHO 3i 3HAYEHHAMM B KOHTPOJIbHIl rpyni TBa-
PUH cepeaHA KiNbKICTb LWapiB KAITMH 3ePHUCTOrO Lwapy
nepeBuLLyBasia NOKA3HUK HA NonepeaHi TEpMiH.

MicnAa nNpoBeAeHHA eKcnepuMMEHTAsIbHOTO MOZAEsto-
BAHHSA BM/IMBY KOMM/IEKCY XapyoBUX A0OABOK Ha CM30BY
0DO0NOHKY AICEH LLYPiB MW BCTAHOBUIM 3aKOHOMIPHI peak-
Lii , CTPYKTYpHi 3MiHW B ACHaXx.

3BepTae Ha cebe yBary, Wo nicns 1 TUXKHA ekcnepu-
MEHTa/NIbHOrO AOCNiIAXEHHA [AOCTOBIPHO, CTAaTUCTUYHO
3HauyLwo, npm p<0,05, 3MEHLLYETLCA TOBLUMHA eniTenito.
B LLeW e Yac BfacHa NNacTUHKa HaBMNaKM 36iNblUye CBOO
TOBLUMHY. 3@ PaxyHOK LbOro nNpouecy CrnocTepiraeTbea
BiZMNOBIAHO MNOPYLIEHHA reMOANHAMIHUX MPOLLECiB.

Micna 4 TUXKHA eKCNepUMEHTANbHOIO AO0CAIAMKEHHA
cepefHi NOKa3HMKM TOBLUMHK eniTenito Ta BNacHOi nsiac-
TUHKM 3MiHIOBAa/INCb Y BiANOBiAb HA BiAHOBHO-KOMMNEH-
caToOpHi peakLuii, AKi 6ynM cnpAMOBaHi Ha 3HELLKOAMKEHHSA
oxepena anbTepauii Ta BigHoBAeHHA MOpPdOPYHKLiO-
HaANIbHOTO CTaHy OTOYYIOUYMX MIKPOCYAUHU TKaHWHU. Ane
Ui npouecu y NoBHiN Mipi He NpM3BOAATL A0 NOBHOTO BiA-
HOB/IEHHA HOPMAJIbHUX MOKA3HWKIB Y MOPIBHAHHI 3 aHa-
NOTYHMMM NOKA3HMKaMM KOHTPO/IbHOI FPYNy TBApPUH, LLO
CBiZYNTb NPO HE3BOPOTHI 3MiHW B CTaHi NyXKOi CNOAYYHOT
TKaHWHU CNM30B0I 060NOHKKM ACEH LLypPiB, a LUe B CBOK
Yyepry NpM3BOAUTL A0 AEKOMNEHCAL HUX NPOLECIB, AKe
B CBOIO Yepry NpoABAAETbCA 03HAaKaMu rinokcii [3].

Micna 12 TMXKHA cnocTeperKeHHA MOPPOMETPUYHI No-
Ka3HMKWN He BigHOBAOIOTLCA A0 aHANOMYHMX NOKA3HUKIB
KOHTPO/IbHOI rpynu TBapuH. Ha MmiKpocKkoniyHomy piBHi
B MUBOKUX Llapax CAnM30BOi 0H6ONOHKM ACEH Bi3yanisy-
HOTbCA YMCE/bHI TPYNN MACTOUMTIB B CTagii gerpaHynauii
i B CTagii HaKONMYEHHA CEKPETOPHUX rpaHyn. Ha Hawy
OYMKY MacTOLIMTW BifirpatoTb 3HAYHy pPOJib Y BiAHOB/EH-
Hi MiCLLeBOI CTaHy eniTenito 40 NOKA3HMKIB KOHTPO/IbHOI
rpynu, 3a paxyHoK AerpaHynaAL,jii CEKPeTOPHUX rpaHy”, AKi
MicTaTb renapuH. Ha ocobnusy yBary 3acnyrosye ¢aKr
3MiHM PeonoriYHMX BAACTMBOCTEN KPOBI 3 YTBOPEHHAM

NPUCTIHKOBUX AEKCTPMHOBUX CNanais epuTpoumTis, WO,
Ha Halwy AyMKY, NOB’A3aHO 3 HALXOAKEHHAM B CUCTEM-
HUI KPOBOTIK Xap4yoBUX A00aBOK, fIKi MICTATb rnyTamaTt
i HITPUT HATPIO | BUKANKAIOTb AIK aNepriyHi peakuii, Tak i
noAasnbLui cucTeMHi 3ananbHi npouecu [4, 7].

BucHoBKMW.

TpuBane B)KMBaHHA KOMMJIEKCY XapyoBUX A00aBOK,
O MIiCTUTb FIyTaMaT HaTpilo, HITPUT HaTpito Ta BapBHUK
MoHco 4R, npu3BoAnTb A0 HE3BOPOTHWUX MOpPYLUEHb re-
MOAMHaMIKN CM30BOT 0BOMIOHKM ACEH, BUK/MKAOUW Ti-
NMOKCUYHi 3MiHW B HABKOJIULLHIX TKAHWUHAX.

HepiBHOMipHe cTOHLWEHHA abo NOTOBLWEHHA eniTeni-
ANbHOTO LWapy Ta BIACHOI MJIACTUHKM, LLO CYNpPOBOAXKY-
€TbCA AECTPYKTUBHUMM 3MiHAMM Ha Y/IbTPACTPYKTYPHO-
MYy PiBHi Ta YTBOPEHHAM MPUCTIHKOBUX OEKCTPUHOBUX
CNagKiB epuTPoOUMUTIB, Bede A0 MOPYyLEHHA OOMIHHMUX
NPOLLECIB Y TKAHWUHI B LiiioMYy.

Big4HOBHO-KOMMNEHCATOPHI  peakLii, CnpAMOBaHi Ha
YCYHEHHA A)Kepena MOWKOAKEHHA Ta HOpManisauito
MOpPbOdYHKLIOHANbHOMO CTaHy TKaHUH, He 3abesneuy-
IO0Tb iXHbOrO MOBHOrO BiAHOBNEHHA. Lle NposaBnseTbCA Ha
Ni3HiX eTanax AOCNiAKeHHs y BUIMAAl 36ibleHHsA TOB-
LMHW eniTenito Ta BNIAaCHOI NAACTUHKMN, WO CBIAYNTb NPO
OEKOMMEeHcal,ilo BigHOBHMX MpOLECiB y CiM30Bin 060-
NIOHLLi ACEH.

HanBHICTb YMCAEHHMX TPYM MacTOUMTIB Yy FMBOKMX
Lapax cnnM3oBoi 060N10HKM, AK Y pasi gerpaHynauii, Tak i B
CTaAjii HAaKONMMYEHHA CEeKPETOPHMUX FPaHy/, BKA3ye Ha Bia-
HOBJ/IEHHSA MicLeBOi remoamHamiku. Leit npouec Biabysa-
€TbCA 32 PaXyHOK BMBI/IbHEHHA renapuHy 3 CEKPETOPHUX
rpaHy-.

Hawe pocnig»keHHA He nuwe niaTBepAKye HeraTme-
HUI BMN/IMB Xap4yoBUX A00aBOK Ha OpraHiam, a M AeMOH-
CTpyE iX KomnnekcHui edekT. Ha BigmiHy Big, iHWKMX ao-
CnigrKeHb, AKi 30cepenKeHi Ha BNNBI OKPEMUX PEHOBUH,
HaLl eKCnepuMEHT NOKa3y€e HACAIAKN OQHOYACHOTO BUKO-
PUCTaHHA KiNbKox A06aBOK. Lle mae BaxkAnBe 3HaYeHHs,
OCKIi/IbKM BiNblUiCTb Xap4yoBMX NPOAYKTIB MICTATb KOMOi-
Hauii pi3HMXx A06aBOK. TaKUM YMHOM, OTPUMaHI pesy/b-
TaTU € UiHHUMM AK Ana GyHAAMEHTANbHUX AOCAIAKEHD,
TaK i 4NA NPAKTUYHOI MeaMLMHN, OCKINIbKM 403BONAIOTb
NPOCTEXKMTM YaCOBY NOC/ILOBHICTb 3MiH Y TKAHMHAX i PO3-
pobUTU edeKTUBHI NiAXOAM A0 X KOPEKLI.

MepcneKTUBM NOgaNbLUNX JOCIAMKEHD.

Pe3ynbTaT AOCNIAMKEHHA MOXYTb BYyTU BUKOPUCTaHI
B NOJA/IbLLIMX EKCMIEPUMEHTAX 3 XapyoBnmM fobaBKamum,
nepeBakHo 3 iHWKMMK TUNammM abo iX KombiHauisMmu.

-
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PEMOJENNIOBAHHA MOP®O®YHKLIOHANIbBHUX MNOKA3HUKIB ACEH NMPU AIT KOMNNEKCY XAPYOBUX AOBA-
BOK

OnekKcieHko B. B., binaw C. M.

Pestome. CboroHi xapyoBi 06aBKM LUMPOKO 3aCTOCOBYHOTLCA B XapUYOBii NPOMMUCNOBOCTI, OCKiZIbKM He nuLle no-
KpaLLytoTb CMaKOBi BNaCTUBOCTI NPOAYKTIB, a 1 NPOAOBKYIOTb IXHill TepmiH 36epiraHHA. BogHouac ixHi HeraTMBHWUIM
BMNJ/IMB YaCTO NPOABAAETLCA IMLLE 3 YacOM. MEeToH LbOro eKCnepuMeHTy 6y10 BUBYEHHA BRIMBY Pi3HUX XapyoBUX A0-
6aBOK Ha CTaH ACeH Ta 3MiHW B iXHili CTPYKTYpi. [locnigKeHHA NPOBOAMM Ha BinuX Lypax, AKMX PO3MNOAINAN Ha WICTb
rPyn: KOHTPO/bHY (L0 OTpMMyBana $i3ioNoriYHM Po3umH) i N'ATb eKcnepumeHTanbHUX. OCTaHHIM BBOAWMIM CyMiLl,
o mictmuna 10% po3umH HiTputy Hatpito (E250), rytamat HaTtpito (E621) y aosi 20 mr/kr y 0,5 ma AUCTUALOBAHOI
BOAM, a Takox lMoHco 4R y ao3i 5 mr/kry 0,5 mn AUCTUNLOBAHOI BoAM oAMH pa3 Ha aoby npoTtarom 1, 4, 8, 12 1a 16
TUXKHIB. icnA 3aBepLUeHHA eKCNepuMeHTY TBapuH BUBOAW/IM 3 AOCAIAY LWNAXOM Nepeao3yBaHHA TiONeHTaN0BOoro Hap-
Ko3y. icToNorivHi focniAKeHHA NPOBOAMAN BiANOBIAHO A0 3arabHONPUNHATUX MeTOAMK. MopdoMeTpUIHNIA MeToz,
BMKOPUCTOBYBaNM A/1A BU3HAYEHHA CepeHbOoi TOBLMHM eniTenianbHoi NAaCTUHKN NPUKPINAEHOT YaCTUHU, TOBLLMHU
B/1AaCHOI NIACTMHKM, @ TaKOX CepesHbOoi TOBLLMHM 6a3anbHOrOo Wapy AceH wypis. OTpMMaHi AaHi aHani3yBanun cratuc-
TMYHO 3a JONOMOrOH NporpamHoro 3abesneyeHHs Statistica 10, BiostatPro 6 Ta Microsoft Excel 2019. JocniarkeHHs
BMABWAO, LLO NOEAHAHHA XapyoBMX A06ABOK (ryTamat HaTpito, HITPUT HaTpito Ta Ponceau 4R) cnpuynHA€e HE3BOPOTHI
NOpPYLUEHHA reMOAMHaMIKM CIM30BOT 0B0NIOHKM AICEH, WO, Y CBOO Yepry, NPU3BOAUTL A0 FIMOKCUYHUX 3MiH Y HAaBKO-
JIMLLHIX TKaHMHax. OKpiM LbOro, HepiBHOMIPHE CTOHLUEHHA abo NOTOBLLEHHA eniTesialbHOro Wapy Ta BAacHOI naac-
TUHKM, AKE CYNPOBOAKYETbCA AECTPYKTUBHUMM 3MiHAMM Ha YIbTPACTPYKTYPHOMY PiBHI Ta yTBOPEHHAM NPUCTIHKOBUX
OEKCTPMHOBUX CNASKiB ePUTPOLLMTIB, MOPYLUYE OOMIHHI NpoLecH B TKAHMHAX 3arasioM. Halle focniasKeHHsA He anwe
NiATBEPAXKYE HEraTUBHMUI BN/IMB XapyoBUX A0OABOK Ha OPraHi3m, a M AEMOHCTPYE iX KOMNAEKCHUI edekT, a OTpUMaHi
pe3ynbTaT MOXKYTb BYTV BUKOPUCTaHHI A/1A MOLUYKY LWAAXIB KOPEKLii Lboro BRAunBy.

KntoyoBi cnosa: potoBa NOPOXKHMHA, MATONOFYHI 3MiHW, AACHA, C/IM30Ba 060IOHKA, BJIaCHA NACTUHKA, Mopdome-
TpiA, NAPOAOHT, CNOJTy4YHA TKAHUHa.

REMODELLING OF MORPHOLOGICAL AND FUNCTIONAL PARAMETERS OF THE GUMS UNDER THE INFLUENCE OF
FOOD ADDITIVES COMPLEX

Oleksiienko V. V., Bilash S. M.

Abstract. Today, food additives are widely used in the food industry, as they not only improve the taste of products
but also extend their shelf life. At the same time, their adverse effects often become apparent only over time. The aim
of this experiment was to study the impact of various food additives on gum health and changes in gum structure.
The study was conducted on white rats, which were divided into six groups: a control group (receiving saline) and
five experimental groups. The latter were injected with a mixture containing a 10% solution of sodium nitrite (E250),
monosodium glutamate (E621) at a dose of 20 mg/kg in 0.5 ml of distilled water, and Ponceau 4R at a dose of 5 mg/
kg in 0.5 ml of distilled water once daily for 1, 4, 8, 12 and 16 weeks. After completion of the experiment, the animals
were withdrawn from the experiment by an overdose of thiopental anaesthesia. Histological studies were performed
in accordance with generally accepted methods. The morphometric method was used to determine the average thick-
ness of the epithelial lamina of the attached part, the thickness of the intrinsic lamina, as well as the average thickness
of the basal layer of the rat gums. The data obtained were analysed statistically using Statistica 10, BiostatPro 6 and
Microsoft Excel 2019 software. The study showed that the combination of food additives (monosodium glutamate, so-
dium nitrite and Ponceau 4R) causes irreversible disorders of the gingival mucosa’s haemodynamics, leading to hypoxic
changes in the surrounding tissues. In addition, uneven thinning or thickening of the epithelial layer and the lamina
propria, accompanied by destructive changes at the ultrastructural level and the formation of parietal dextrin slides of
red blood cells, disrupts metabolic processes in the tissues in general. Our study not only confirms the negative impact
of food additives on the body but also demonstrates their complex effect, and the results obtained can be used to find
ways to correct this impact.

Key words: oral cavity, pathological changes, gums, mucous membrane, lamina propria, morphometry,
periodontium, connective tissue.
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