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Today, given the constant growth in demand for food products, manufacturers are increasingly using various
methods to speed up production processes and increase product shelf life. One of the most common approaches to
achieving these goals is the use of chemicals, in particular food additives. At the same time, there is a proven neg-
ative impact of additives on the body. The experiment was conducted to study morphological changes in the gums
under the influence of a complex of food additives and to identify changes in the development of compensatory re-
actions depending on the concentration of nitrites. The concentration of malondialdehyde (MDA) was determined as
a marker of lipid peroxidation and, accordingly, oxidative stress. It was found that the MDA concentration increased
in waves during the experiment, with compensatory-adaptive reactions occurring in the early stages of the study
(4-8 weeks) and a significant increase in MDA at 12-16 weeks of the experiment after the compensatory reactions
disappeared. In the later stages of the study, increased nitrite levels indicated impaired compensatory and adaptive
responses and increased toxic stress on gum tissue. A similar dynamic was observed in nitrite concentration, which
initially showed a sharp increase, followed by a short-term decrease during the period of adaptation of the body to
the effects of harmful substances, and subsequently showed the development of persistent nitrite intoxication. High
nitrite levels in the later stages of the experiment indicate a disruption in the mechanisms of their elimination and

excretion from the body, which only increases the toxic load on the gum tissue.

Key words: rats, gingiva, food additives, morphology, regenerative processes, lamina propria, morphometry,
oxidative stress, nitrosative stress, antioxidant enzymes, sodium nitrite.

Connection of the publication with planned re-
search work.

This article was written as part of the research proj-
ect: “Patterns of morphogenesis of organs, tissues and
neurovascular structures in normal conditions, patholo-
gy and under the influence of exogenous factors” (state
registration number 0118U004457).

Introduction.

Nowadays, given the constant growth in demand for
food products, manufacturers are actively implementing
various methods aimed at speeding up production pro-
cesses and extending product shelf life. Many products
on store shelves contain artificial sweeteners, flavour
enhancers and flavourings that encourage consumers to
buy these products again and again [1]. One of the most
common ways to achieve these goals is through the use
of chemicals, particularly food additives. It is especial-
ly important for consumers to be aware of the effects
of such substances in order to make informed decisions
about their food choices. Every day, people consume
food containing food additives and preservatives, but
are in no hurry to give them up, despite the well-known
fact that they are harmful [2]. The amount of these com-
ponents in products is strictly controlled in accordance
with national and international requirements.

Sodium nitrite, also known as nitrous acid salt, is one
of the most common food additives. In its pure form, so-
dium nitrite or E250 is a white crystalline powder with a
slight yellowish tint [3]. It is widely used by sausage man-
ufacturers. It gives meat products an appetising ‘meaty’
appearance and prevents the growth of Clostridium bot-
ulinum bacteria, which cause botulism [4].

At the same time, sodium nitrite is associated with
the problem of carcinogenicity of food additives. One
study found that consumption of nitrites as a food addi-
tive (e.g., in meat products) was associated with an in-

creased risk of prostate cancer (HR=1.58). The likelihood
of certain other types of cancer also increased with high
consumption of additives [5].

Another of the most common food additives in
Ukraine is monosodium glutamate or E621. It is added to
food products to enhance taste sensations by increasing
the sensitivity of the taste buds on the tongue [6]. How-
ever, frequent consumption of monosodium glutamate
is potentially harmful to all people, as it can cause side
effects such as headaches, migraines, asthma, nausea,
vomiting, fatigue, disorientation and depression [7].

Today, scientific literature provides information on
the effects of individual food additives, but very few
studies have been conducted on changes in the body
when they are used simultaneously. This topic remains
understudied. One of the available studies, in which two
preservatives were tested together, showed that their
combined action has a significantly stronger effect than
the separate use of each of them.

That is why the study of morphological and function-
al changes in the body caused by the daily consumption
of numerous food additives, even within the maximum
permissible limits, is extremely important and relevant
for the health of both the population of our country and
humanity as a whole.

The aim of the study.

To assess the dynamics of oxidative stress develop-
ment in the tissues of the attached part of the gums of
rats against the background of nitrite intoxication and
to determine the interrelated morphological changes in
the structural components of the gums when a complex
of chemical food additives is administered to laboratory
animals.

Object and research methods.

For the experimental study, we used white laborato-
ry rats kept in the vivarium of Poltava State Medical Uni-
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versity under standard feeding and lighting conditions.
The animals selected for the control group (14 individ-
uals in total) received oral saline solution throughout
the experiment at the same time that the animals in the
experimental group consumed the complex of food ad-
ditives. The control animals had free access to drinking
water and food. Biological material was collected from
the animals in the control group after the experimental
study was completed. The experimental animals were
administered a complex of dietary supplements for 1-16
weeks, while being provided with free access to drink-
ing water and a standard vivarium diet. The solution was
prepared immediately before administration. Each ani-
mal was given 0.5 ml of a solution containing 0.6 mg/kg
of sodium nitrite, 20 mg/kg of sodium glutamate and 5
mg/kg of Ponceau 4R orally in the morning before the
main feeding.

Upon completion of the experimental study, in ac-
cordance with the specified terms, the animals were
removed from the experiment by overdosing sodium
thiopental under ether anaesthesia, after which the at-
tached part of the gums was removed for histological
and biochemical studies.

Histological studies were performed on biopsies of
the attached part of the gums of rats, which were em-
bedded in paraffin and epoxy resin. Thin sections 4-5 um
thick were made from paraffin blocks and stained with
haematoxylin and eosin, using the van Gieson and Hart
methods. Semi-thin histological sections were made
from epoxy blocks and stained with polychromatic dye,
methylene blue and toluidine blue. The embedding and
staining of histological preparations were performed
according to generally accepted histological techniques
[8].

The preparations were subsequently studied and
morphometric studies were conducted using an Olym-
pus C 3040-ADU light microscope with a digital micro-
photographic attachment and software adapted for
such studies (Olympus DP — Soft, licence No. VJ285302,
VT310403, 1AV4U13B26802).

Biochemical studies were performed on 10% homog-
enate of rat gums. The tissues were homogenised in 10
mM Tris-HCl buffer, pH 7.4, for 30-40 seconds. After fil-
tration, the homogenate was centrifuged for 10 min at
1000 g. The supernatant was used for biochemical stud-
ies.

The concentration of malondialdehyde was deter-
mined by a method based on the ability of free MDA
to specifically interact with 1-methyl-2-phenylindole in
a mixture of methanol and acetonitrile, forming an or-
ange-coloured chromogen (carbocyanine dye). 10% gum
homogenate is added to test tubes in a volume of 0.2
ml, and 0.2 ml of a mixture of methanol and acetoni-
trile is added to the control test tube. Then, 0.65 ml of a
1 mM solution of 1-methyl-2-phenylindole in a mixture
of acetonitrile and methanol is added to each test tube.
For the purpose of To start the reaction, add 0.15 ml of
concentrated hydrochloric acid. The next step is incuba-
tion at 45 °C for 40 minutes, followed by centrifugation
at 3000 rpm for 10 minutes. Add 2.5 ml of a mixture of
acetonitrile and methanol to the supernatant. Next, the
absorbance is measured in a cuvette with an optical path
length of 10 mm at a wavelength of A=586 nm against
a control sample. For this purpose, a Ulab 101 spectro-
photometer, Germaine Laboratories, Inc. is used. Calcu-

late the concentration of free malondialdehyde using
the formula: C (MDA) = A-113.75 pumol/g of tissue.

The concentration of nitrites was determined by
measuring the diazo compounds formed in the reac-
tion with sulfanilic acid, followed by a reaction with
a-naphthylamine (Griss-llosway reagent). This resulted
in the formation of red-coloured derivatives (azo dyes).
The intensity of the colour was proportional to the con-
centration of nitrites. The first step was to prepare the
incubation medium: add 0.3 ml of an aqueous solution
of arginine and 0.1 ml of a 1 mM aqueous solution of
NADPH2 to 2.5 ml of Tris buffer. The reaction is started
by adding 0.2 ml of gum homogenate to the incubation
medium — formation of aliquot 1 (A1), which is then
added to 1.8 ml of distilled water and 0.2 ml of 1% sulfa-
nilic acid solution. Leave for 1 minute in a dark place at
room temperature, then add 0.2 ml of a 1% solution of
a-naphthylamine. Leave for 10 minutes in a dark place
at room temperature. Perform photometry in a 5 mm
cuvette against distilled water at a wavelength of 530
nm (E1) using a Ulab 101 spectrophotometer, Germaine
Laboratories, Inc. Calculation: C = A1-0.30104; umol/L.
Biochemical studies were performed in accordance with
the recommendations [9].

Statistical research and analysis of the results ob-
tained were carried out using the InStat software pack-
age for medical, biological and epidemiological research,
which provided statistical data processing and enabled
the prediction values necessary for further interpreta-
tion of the results to be obtained: M — mean value; o
— standard deviation; m — standard error of the mean.
A comparative analysis was performed using the t-test
(Student’s criterion), assessing the feasibility of applying
the method and the statistical reliability of the results
obtained in comparison with related indicators.

The experimental studies were conducted in com-
pliance with the requirements for humane treatment of
laboratory animals, as regulated by the Law of Ukraine
‘On the Protection of Animals from Cruel Treatment’ (No.
3447-IV of 21 February 2006) and the European Conven-
tion for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes (Strasbourg,
18 March 1986).

Research results and their discussion.

As a result of our research, we found that when a
complex of chemical food additives was administered to
laboratory animals, oxidative stress developed, which
manifested itself in changes in the concentration of in
the homogenate of the attached part of the gums, the
concentration of malondialdehyde (MDA) as a marker
of lipid peroxidation and oxidative stress, in accordance
with the term of administration of a complex of chemical
food additives to laboratory animals.

We determined that the MDA level in the homoge-
nate of the attached part of the gums of white labora-
tory rats in the control group was (4.05+0.07) umol/g.
After 1 week of experimental research, the above indi-
cator increased by 1.53 times compared to the control
indicators, which was statistically significant at p<0.05.
After 4 weeks of the experiment, the MDA level contin-
ued to increase and, compared to the control group, was
statistically significant at p<0.05, 1.29 times higher than
in the control group. Compared to the previous stage of
the experiment, it decreased and was statistically signifi-
cant at p<0.05, 1.21 times lower, which indicates the de-
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of a complex of chemical food
additives.

After 16 weeks of the ex-
periment, the MDA level in the
homogenate of the attached
part of the gums also contin-
ued to increase and, compared
to the control group, was statis-
tically significant at p<0.05, sig-
nificantly higher by 1.99 times,
and compared to the previous
stage of the experiment, it also
increased and was statistical-
ly significant at p<0.05, 1.34
times higher, indicating a signif-
icant development of oxidative
stress (fig. 1).

In parallel with changes in
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Figure 1 — Changes in MDA concentration in the homogenate of the attached part of the gums of
white laboratory rats in the dynamics of the experimental study.
Notes: * — statistically significant difference at p<0.05 compared to control values; ** — statistically
significant difference at p<0.05 compared to the previous observation period.

velopment of compensatory and adaptive reactions of
the laboratory animals’ organisms in response to the in-
troduction of a toxic complex of chemical food additives.
After 8 weeks of the experiment, the changes in MDA
concentration were similar to those observed in the 4th
week of the experiment. Thus, compared to the con-
trol group, this indicator was statistically significant at
p<0.05, 1.27 times higher, and compared to the previous
period of the experiment, it decreased, but no statisti-
cally significant difference at p<0.05 was determined,
and the MDA indicator was within the statistical error.
After 12 weeks of experimental research, the MDA
level in the gum homogenate continued to increase and,
compared to the control group, was statistically signif-
icant at p<0.05, 1.51 times higher, and compared to
the previous stage of the experiment, it also increased
and was statistically significant at p<0.05, 1.19 times
higher, which indicates the steady development of ox-
idative stress and the reaction of laboratory animals in
response to the introduction of a toxic agent in the form

MDA concentration, we deter-
mined changes in nitrite lev-
els in the homogenate of the
attached part of the gums of
white laboratory rats. It was
found that the concentration of nitrites in the homoge-
nate of the gums of white laboratory rats in the control
group was (0.008+0.001) nmol/g. After 1 week of ex-
perimental research, the above indicator increased 2.12
times compared to the control indicators, which was sta-
tistically significant at p<0.05.

After 4 weeks of the experiment, the nitrite level con-
tinued to increase and, compared to the control group,
was statistically significant at p<0.05, 1.51 times higher,
and compared to the previous period of the experiment,
it decreased and was statistically significant at p<0.05,
1.42 times lower, which indicates the development of
compensatory and adaptive reactions of the laborato-
ry animals’ bodies in response to the introduction of a
toxic complex of chemical food additives, which in turn
reduced the toxic load on the body.

After 8 weeks of the experiment, the changes in MDA
concentration were similar to those observed after 4
weeks of the experiment. Thus, compared to the control
group, this indicator was sta-
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tistically significant at p<0.05,
1.38 times higher, and com-
pared to the previous period of
the experiment, it decreased,
but no statistically significant
difference at p<0.05 was deter-
mined, and the nitrite concen-
tration indicator was within the
statistical error.

After 12 weeks of experi-
mental research, the concen-
tration of nitrites in the gum
homogenate continued to in-
crease and, compared to the
control group, was statistically
significant at p<0.05, signifi-
cantly higher by 3.25 times,
and compared to the previ-

* kK

12 week 16 week

Figure 2 — Changes in nitrite concentration in the homogenate of the attached part of the gums of
white laboratory rats in the dynamics of the experimental study.
Notes: * — statistically significant difference at p<0.05 compared to control values; ** — statistically
significant difference at p<0.05 compared to the previous observation period.

ous stage of the experiment,
it also increased and was sta-
tistically significant at p<0. 05,
2.36 times higher, indicating a
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steady increase in nitrate load and the response of labo-
ratory animals to the introduction of a toxic agent in the
form of a complex of chemical food additives and the
inability of the body to eliminate nitrites.

After 16 weeks of the experiment, the MDA level in
the homogenate of the attached part of the gums also
continued to increase and, compared to the control
group, was statistically significant at p<0.05, significant-
ly higher by 3.13 times, and compared to the previous
stage of the experiment, it decreased slightly, but no
statistically significant difference at p<0.05 was deter-
mined, and the nitrite concentration index was within
the statistical error, indicating the development of per-
sistent nitrite intoxication (fig. 2).

Thus, the experimental study established that pro-
longed administration of a complex of chemical food ad-
ditives to laboratory animals against the background of
nitrite intoxication is accompanied by the development
of pronounced oxidative and nitrosative stress in the
tissues of the attached part of the gums, which is con-
firmed by reliable changes in the biochemical markers of
malondialdehyde and nitrites in the gum homogenate of
white laboratory rats. Therefore, this work is consistent
with the results of other studies [10, 11], despite the fact
that the experiment was conducted on the ileum.

Conclusions.

1. It was established that the concentration of MDA
increased in waves during the experiment, with the for-
mation of temporary compensatory and adaptive reac-
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tions in the early stages of the study (4-8 weeks), which
manifested itself in a relative stabilisation of the indica-
tor. At the same time, further prolonged intake of the
toxic complex led to the depletion of adaptive mecha-
nisms and progressive accumulation of lipid peroxida-
tion products, as evidenced by a significant increase in
MDA levels at 12-16 weeks of the experiment.

2. Similar dynamics were observed in changes in ni-
trite concentration, which was characterised by an initial
sharp increase, a short-term decrease during the peri-
od of adaptation of the organism, and subsequently the
development of persistent nitrite intoxication. A signif-
icant increase in nitrite levels in the later stages of the
study indicates a disruption in the mechanisms of their
elimination and an increase in the toxic load on the gum
tissue.

3. The results obtained indicate a close relationship
between nitrite intoxication and the activation of free
radical processes in the tissues of the attached part of
the gums, which creates the pathogenetic prerequisites
for the development of morphofunctional disorders in
the periodontal tissues.

Prospects for further research.

The experimental study fully justifies the feasibility
of work aimed at studying the mechanisms of damage
and searching for effective means of correcting oxidative
stress under conditions of prolonged exposure to chem-
ical food additives.

OLIHKA PO3BUTKY OKCUAATUBHOI'O CTPECY B TKAHUHAX AAICEH HA T/I HITPUTHOI
IHTOKCUKALII NPU A1l KOMMNJEKCY XIMIYHUX XAPHOBUX AOBABOK

MonTtaBCcbKUA paepKaBHUIA meauuHuiA yHiBepcuTeT (m. MonTaBa, YKpaiHa)
vladoleksienko20@gmail.com

Cb0200Hi, 38axcaroyu Ha nocmiliHe 3pOCMAHHA nonuMy Ha nMPoOyKMuU Xap4yeaHHs, sUpobHUKU ece Yyacmiule
B8UKOPUCMOBYIOMb PI3HOMAHIMHI Memoou 078 npuweuduweHHa eupobHuYux npouyecie i 36inbWEHHA CMPOKY
36epicaHHA npoOyKyii. OOHUM i3 HalnowupeHiwux mnioxoodie 014 00CA2HEeHHA Yux yinell € 30CmMOCY8AHHA
XiMIYHUX pe4yoBUH, 30Kpema xap4yosux 00b6asoK. Y moli xce 4ac icHye 0osedeHuli HeecamueHuli ernause 006a8oK
Ha opaaHi3m. EkcriepumeHm nposoouscs 0715 O0CAIOHEeHHA MOPEOA02IYHUX 3MIH , WO BUHUKAHOMb Y ACHAX Mi0
8M/UBOM KOMII/EKCY Xap4osux 006as80K i suagumu 3MiHU 8 PO38UMKY KOMIMEeHCAMOoOpPHUX peakyili 8 3aaexcHocmi
8i0 KoHUeHMpauii Himpumis. MapKepom cmpecy 8U3HAYUAU KOHUEHMpPauito MasnoHo8o20 diansdezidy (MAA), Ak
MapKepy nepuKucHo20 OKUCAeHHA ninidie i,8i0nosioHo, okcudamusHo20 cmpecy, BcmaHogneHo, ujo KoHUeHmpauis
M/A 8npodos ekcriepumeHmy 3pocmasa xeunernodibHo, 3 MposBoM KOMIEHCAMOPHO-MPUCMOCYB8abHUX pearyili
Ha paHHix emanax 00cnioxceHHA (4-8 muxHis) i 3HaYHUM nidsuweHHAM M/LAA Ha 12-16 muxcHAX ekcriepumeHmy
nicna 3HUKHEeHHS KOMMEeHCamopHUX peakyili. Ha ni3Hix emanax 00CniOmeHHs nidBUUWeHHA pieHA Himpumie
8KQA3Yy8as10 HA MOPYUWEHHA KOMIEHCAMOPHO-MPUCMOCY8aabHUX PeaKyili i ToCUneHHA MOKCUYHO20 HABAHMAMEHHA
HO MKAHUHU AceH. Cxoxcy OUHAMIKY 8UAB/AEHO i 8 KOHUeHMpayii Himpumis, 8 AKili cnoyuamky eusHa4yaeca pizkul
picm, 30 AKUM criocmepieaa0csa KOPoOMKOYACHe 3HUXEHHAM y repiod adanmauii opeaHiamy 00 e8naugy Wkionusux
pPEeYoBUH, a 8 M00AsILLIOMY 8UABAEHUU PO38UMOK cMilikoi HimpumHoi iHmoKcuKauii. Bucokuli noKa3HUK Himpumis
HQ Mi3HiIX MepMiHax eKcriepumMeHmy ceiouyume rpo rnopyweHHs MexaHiamie ix enimiHayii ma eusedeHHs 3 opeaHiamy,
W0 sIuWe NoCuME MOKCUYHO20 HABAHMAMEHHA HA MKAHUHU ACEeH.

Knwuoei cnoea: wypu, sAcHa, xap4yosi 00608KU, Mopgonoezid, 8i0HOBHI npouecu, 671ACHA MAACMUHKG,
moppomempis, okcudamusHuli cmpec, Himpo3amusHuli cmpec, AHMUOKCUOAHMHI hepmeHmu, Himpum Hampito.

38’A30K ny6niKauii 3 nN1aHOBMMM HayKOBO-40CNIA-
HUMMK poboTamu.

Lla cTaTTa BMKOHaHa B pamKax HayKoBoi poboTu:
«3aKOHOMIpHOCTI MmopdreHe3y opraHiB, TKaHUH i Hep-
BOBO-CYAMHHUX YTBOPEHb Y HOPMIi, natonorii Ta nig

BMN/IMBOM €K30reHHUx ¢aKTopi» (Homep AepiKasHOI
peecTpauii 0118U004457).

Bcryn.

HuHi, BpaxoByloun NOCTiiHE 3pOCTaHHA MOMNUTY Ha
NPOAYKTU XapyyBaHHA, BUPOOHMKM aKTMBHO BNPOBa-
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O)KYIOTb Pi3Hi MeToam, CnpsAMOBaHi Ha MPUCKOPEHHSA
npouecis BUPOOHULUTB Ta NPOAOBXKEHHA TepMiHy 36e-
piraHHA npoAykuii. barato ToBapis Ha noanuAx mara-
3MHIB MICTATb WTY4YHi NigconogyKysadi, nigcuatoBadi
CMaKy Ta apoMaTM3aTopu, AKi CTUMYNIOKOTb CNOXKMUBaYa
KynyBaTW TaKi NpoayKTn 3HoBy i 3HoBy [1]. OaHuUM i3
NoLMpPeHNX cNocobiB JOCATHEHHSA LMX Lifel € 3acTocy-
BaHHA XiMiYHMX PEYOBUH, 30KPEMa Xap4yoBMX J0OABOK.
Onsa cnoxusadie 0co06/AMBO BaXKNMBO YCBiZOMIOBATH
BMNNB TaKUX PeYOBWH, abu npuimatmu obaymaHi pi-
WeHHA wopao subopy npoaykris. LWoaHA ntoguHa cno-
KMUBAE T3KY, LLLO MICTUTb XapyoBi 406aBKM Ta KOHCEPBaH-
TN, O4HaK He nocniwae Big Hei BiAMOBNATMCA, NONpu
3aranbHoOBiZOMMI PaKT npo ii wKoay [2]. KinbkicTb Lmnx
KOMMOHEHTIB Y NPOAYKTax CyBOPO KOHTPO/KOETLCA Bif-
NOBIAHO A0 HALIOHANBbHUX | MiXXHAaPOL4HMX BUMOT.

HiTput HaTpilo, BiAOMMI TaKOXK fAK CiNb a30TUCTOI
KMUCNOTK, — Le OAHa 3 MOLWMUPEHIWNX XapuyoBuUxX aoba-
BOK. Y uMcTtomMy BUrNAAI HITPUT HaTpito abo E250 asnse
cob0t0 KpUcTaniyHMii NOPOLOK 6inoro Konbopy 3 ner-
KUM OBTYyBaTUM BiATiHKOM [3]. Oro aKTUBHO BMKO-
PUCTOBYIOTb BUPOOHMKKN KOBBACHUX BUPOGIB. BiH Hagae
M’AICHIA NpoAayKuii aneTUTHUN «M'ACHUWY» BUTNAL, |
3anobirae po3suTky 6akTepit Clostridium botulinum,
36yaHuKiB boTynizmy [4].

Y TOW e Yac HITpUT HaTpito NoB’A3yoTb Npobne-
MOK KaHLeporeHHoCTi xap4yoBux pobasok. OpHe 3
LOCNiAXKEeHHb BUMABUAO, WO CMOXMBAHHA HITPUTIB AK
XapyoBoi A06aBKM (HanpuKkaag, y M ACHMX NPoAayKTax)
6yno nos’szaHe 3i 36iNblUEHUM PUIMKOM paKy MNpo-
ctatv (HR=1.58). Tako 3pocTana MMOBIpPHICTb AEAKMX
iHWWX BUAIB PaKy NPy BUCOKOMY CMOXKMBaHHI 06aBOK
[5].

LLle oaHieto 3 Halbinblw NOWMPEHNX XapUYOBUX A0-
6aBoK B YKpaiHi € ryTamat HaTpito abo E621. Moro go-
[2l0Tb 0 NPOAYKTIB XapyyBaHHA 3 METOH NiACUNEHHA
CMaKOBMX BiguyTTiB WAAXOM NiABULLEHHA YYTAMBOCTI
CMaKOBMX COCOYKiB A3MKa [6]. BTim, YacTe BKMBaAHHA
ryTamaTy HaTpito € MOTEHUiMHO WKIANMBMM ANA BCiX
ntoaen, aaxe BiH MOXe BUKIMKaW TaKi NobivHi edpeKkTty,
AK rONOBHUI Binb, MirpeHb, acTma, HyaoTa, 6110BOTa,
BTOMa, Ae30pieHTaLia Ta aenpecis [7].

Ha cborogHi, B HayKoBin niTepaTypi MoXHa 3HaANTH
iHpopmaLio Npo BNAMB OKpPEMUX XapyoBux 06aBOK,
npoTe AOCAIAXEHb, AKi CTOCYOTbCA 3MiH B OpraHismi
npu ix o4HOYaCHOMY 3aCTOCYBaHHI, NPOBEAEHO BKpai
masno. La Tema Bce Lwe 3a1MUWAETbCA HEAOCTAaTHLO BU-
BYeHOW. OaHe 3 HaABHMX A0CNIAKEHb, Ae TeCTyBaAncA
[OBi KOHCEPBAHTU Pa3oM, NPOAEMOHCTPYBAO, WO iXHA
KOMbGiHOBaHa Aif Ma€ 3HAYHO MOTYXKHiWK edeKT no-
PiBHAHO 3 OKPEMWM BUKOPUCTAHHAM KOMKHOTO 3 HUX.

Came Tomy npobnema pocnigrKeHHs mopdonoriy-
HUX | QYHKLiIOHANbHUX 3MiH B OpraHiami, Wo BUMHWUKa-
I0Tb Yepes LWOAEHHE CMOXKMBAHHA YUCEHHUX XapYOBUX
[063aBOK, HaBiTb Y MeXax MaKCMMaabHO AOMYCTUMMX
HOPM, € HAA3BMYAMHO BAMKAMBO i aKTya/ibHOWO A/A
36epeskeHHA 340p0B’A AK HaceNeHHA Hawoi KpaiHu,
TaK i N110ACTBA 3arasom.

Merta pgocnigKeHHs.

OUiHMTN AMHaAMIKY PO3BUTKY OKCMAATMBHOIO CTpe-
CY B TKAHMHAX NPUKPINAEHOT YaCTUHU ACEH LLYPiB HA TAi
HITPUTHOI IHTOKCMKaL,ii Ta BUSHAYUTM B3aEMOMNOB’A3aHi
MOPGONOriYHI 3MiHU CTPYKTYPHUX KOMMOHEHTIB ACeH
npwu BBeAEHHI NabopaTopHMM TBAPUHAM KOMMAEKCY
XiMiYHUX xapyoBMX f06aBOK.

O6’eKT i meTOAM AOCAIAKEHHA.

Ona npoBefeHHA eKCnepuMeHTanbHOro A0Chi-
OKEHHA MW BMKOPMCTOBYBasM 6innx nabopaTopHMX
LYpiB, AKNX YyTPMMyBaau y BiBapii NontascbKkoro gep-
’KaBHOrO MeAMYHOro yHiBepcuteTy i3 3abesneyeHHAM
CTaHAAPTHUX YMOB Xap4yyBaHHA Ta OCBITAEHHA. TBapu-
HK, BiAibpaHi f0 KOHTponbHOI rpynu (Bcboro 14 oco-
6U1H), MPOTArOM YCbOro EKCMepUMEHTY OTPUMYBanU
nepopasibHO $i3ioNoriYHMN PO3UYNH Yy TOW Camuii Yac,
KON TBAPUHU 3 €KCNepUMEHTaNIbHOI FPyNn CNOXKUBa-
NIV KOMMAEeKc xapyoBux A06aBOK. KOHTpoObHI 0cO6UHMK
Mafn BiIbHUI AOCTyn A0 MUTHOI BoAM Ta ixki. Biabip
bionoriuHoro martepiany y TBapMH KOHTPObHOI rpynu
NpPOBOAUBCA MiCNA 3aBEPLUEHHA eKCNepMMEHTa/IbHOTO
JocniaxeHHA. EkcnepumeHTanbHMM TBapuHam Mpo-
TAroM 1-16 TUIKHIB BBOAWIN KOMMNAEKC Xap4yOBUX A0-
6aBOK, 3abe3neyytoum Npu LbOMY BiIbHUI JOCTYN 40
NUTHOI BOAM Ta CTAHAAPTHOTO paLioHy BiBapito. PO34MH
rotyBanun 6esnocepesHbo nepes seegeHHAM. KoXHil
TBapWHi BpaHLUi nepes OCHOBHMM roAyBaHHAM MNepo-
panbHO gasanu 0,5 M Po3umnHy, Wo mictms 0,6 mr/Kr
HITPUTY HaTpito, 20 Mr/Kr rayTamaTy HaTpilo Ta 5 mr/Kr
MoHco 4R.

Mo 3aBeplUEeHHID eKCnepuMeHTaNbHOro  A0CAi-
O)KEHHA, BigNOBIAHO A0 BKa3aHMX TEPMIiHiB, TBapWH
BMBOAWMAN 3 €KCMEepPMMEHTY LWAAXOM nepefo3yBaHHA
TioneHTany HaTpito Nig, edpipHMM HAapKo30OM, Nicas Yoro
BWYYanacb NPUKPiINAEHa YaCTUHA ACEH ANA MiCTONOriy-
HOro i 6ioximiYHOro JocnigxeHsb.

FicToNoriyHi AocniaKeHHs NpoBoAuAUCL Ha BionTa-
Tax NPUKPINJEHOI YaCTUHU ACEH LWypPiB, AKi YLWiNbHIO-
Bann B napadiH i enokcngHy cmony. 3 napadiHoBux
6N10KiB BUTOTOBASAIM TOHKI 3pi3n 3aBTOBLUKU 4-5 MKM i
3abapBntoBaN reMaTOKCUIHOM i E03MHOM, 32 MeTOAa-
MU BaH l30H i no XapTy. 3 enokcnMaHWUX 610KiB BUrOTOB-
NIANN HaNIBTOHKI ricTtonoriuHi 3pisun, Aki 3abapsatoBanu
NONIXPOMHUM 6apPBHUKOM, METU/IEHOBUM i TONYiANHO-
BMM CUHIM. YW inbHeHHA i 3abapBaeHHA riCTONOTIYHUX
npenapaTis NPOBOAMNUCDL 3a@ 3ara/lbHO NPUNHATUMMU B
ricTo/IOriYHMI TexHiui metoankamum [8].

Mpenapatv 3rofom BMBYaAW Ta NPOBOAUAUN MOpP-
boMeTpUYHI AoCNiaKEHHA 33 JOMNOMOrO CBIT1I0BOTO
MiKpocKona i3 uMdpoBoo MikpodoToHacagKow dipmu
Olympus C 3040-ADU 3 agantoBaHUMW A8 TaKUX A0-
cnigxeHb nporpamamu (Olympus DP - Soft, niueHsis N
VJ285302, V1310403, 1AV4U13B26802).

bioximiuHi gocnigxeHHA nposognnmcb Ha 10% ro-
MOreHaTi ficeH wypiB. TKAHUHW romoreHisysaaum y 10
MM Tpuc-HCI 6ydepi, pH 7,4 npotarom 30-40 c. MNican
dinbTpauii romoreHaT LeHTpudyrysanun npotarom 10 xB
npu 1000 g. CynepHaTaHT 6yn10 BUKOpUCTaHO ana bioxi-
MIYHUX AOCNIAMKEHD.

KoHUueHTpauito MaNOHOBOTO AianbAerigy BU3Ha4va-
I METOA0M, WO 6a3yeTbca Ha 34aTHOCTI BinbHoro MAA
cneymdiyHo B3aemogiatn 3 1-meTun-2-deHun-iHgonom
Yy CyMilli MeTaHoNy Ta aLeTOHITPUAY, YTBOPIOKOYMN XPO-
moreH (KapbouiaHiHOBMIA 6GapBHWK) MOMapaH4YeBOro
Konbopy. 10% romoreHart siceH fo4atoTb 40 NPobipoK y
06’emi 0,2 mn, y KOHTPOAbHY NPOBipKy — 0,2 MAa cymiLw
METaHO/Y 3 aueToHiTpuAoM. MoTiMm A0 KOXKHOT 3 Npobi-
pok BHocATb 0,65 mn 1 mM po3umHy 1-meTun-2oeHi-
NiHAONY Y CYMilli aueTOHITPUAY Ta MeTaHoNy. 3 METOH
3anycky peakuii gogaetbca 0,15 ma KOHUEHTPOBAHOT
CONAHOI KMcnoTu. HacTynHMm eTtanom NpoBOAMTBLCA
iHKybauia npu Temnepatypi 45-40 xB 3 noganbLUM
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ueHTpuoyrysaHHam npu 3000 06/xB npotarom 10 xs.
Y Hapocagosy pignHy agogatoTb 2,5 ma cymiwi auerto-
HITpMAY Ta meTaHony. Hagani BUMIpAETbCA BEAMYMHA
abcopbLii y KloBeTi i3 fOBXKUHOK ONTUYHOTO Wwaaxy 10
MM Ha OO0BMWHI XBUAI A=586 HM NPOTU KOHTPOJIbHOI
npobu. 3 L€ MEeToH BUKOPUCTOBYETLCA cnekTpodo-
TomeTp Ulab 101, Germaine Laboratories, Inc. Po3paxy-
I0Tb KOHUEHTpaL,ito BiJIbHOrO MasfIOHOBOTO Aianbaerigy
3a popmynoto: C (MAA) = A-113,75 MKMOAb/T TKAHUHMU.

KoHUEHTpaLuito HIiTPUTIB BM3HAYaANM LUAAXOM BU-
3HaYeHHA Aia30CMnoNyK, WO YyTBOPUIMCA Yy peaKuii 3
cynbdaHiNnoBOK KWUCNOTO, a MOTIM NPOBOAUAU pe-
akKuito 3 a-HapTMnamiHom (peaktus [picca-lnocsas).
Y pe3ynbTaTti AKOI yTBOPHOKOTLCA MOXigHI YepBOHOTO
Konbopy (a3obapBHUKM). IHTEHCMBHICTb 3abapBaeHHA
byna nponopuiiHa KoHUeHTpaujii HiTpuTie. Mepwum
eTanom 6yna nigrotosKa iHKybauinHOro cepenosumLLa:
00 2,5 mn Tpuc-bydepy aogati 0,3 ma BOAHOMO po3yu-
Hy apriHiHy Ta 0,1 ma 1mM BoaHoro posunHy HAL®H,.
PeakUilo 3anycKaloTb BHECEHHAM A0 iHKybaUiliHoro ce-
penosue 0,2 Ma romoreHaTy ACeH — yTBOPEHHA anik-
Botn 1 (Al), AKY NOTiM BHOCATb y 1,8 M1 AUCTMIBOBAHOT
Bogu T1a 0,2 ma 1% po34nHy cynbdaHiNoBOi KUCAOTH.
3annwnTn Ha 1 XB B TEMHOMY MicL,i NPW KiMHaTHI Tem-
nepatypi, nicna yoro BHectn 0,2 ma 1% po3unHy a-Ha-
dTrnaminy. 3aanwmntm Ha 10 xB B TEeMHOMY MicLi nNpu
KiMHaTHiM Temnepatypi. PoTomeTpyBaHHA NPOBOAUTH
B KIOBETi 5 MM NPOTU AUCTUNBOBAHOI BOAM NPU AOBXKU-
Hi xBuni 530 HMm (El), 33 AOMNOMOTOH CneKkTpopoTome-
Tpa Ulab 101, Germaine Laboratories, Inc. Po3paxyHok:
C=A0,30104; MKMO/b/ . BioxiMiuHi mocnigxeHHA BU-
KOHYBa/IMCb BiAMNOBIAHO A0 pekoMmeHaauin [9].

CTaTUCTUYHI JOCNIAKEHHA Ta aHani3 OTPUMAHMX
pes3ynbTaTiB 34iMCHIOBANM 3 BUMKOPUCTAHHAM MNakeTa
NPUKNASHUX NPOrpam aa mMeguKo-6ionoriyHmx Ta eni-
AemionoriyHux gocnigrKeHb InStat, akuii 3abesnevysas
npoBeAeHHA CTaTUCTUYHOT 06POBKM AaHMX i HapaBas
MOX/IMBICTb OTPUMATM MPOrHO30BaHi 3HAYEHHA, He-
0bxigHI gna nopanblioi iHTepnpeTauii pesynbTaTis:
M — cepefHe 3Ha4yeHHA; G — CTaHAApPTHE BiAXWU/IEHHSA;
m — cTaHAapTHa NOXMBKA cepeaHboro 3HayeHHs. Mo-
PiBHANBHWI aHanNi3 NPOBOAUAN 33 AOMNOMOrOH0 t-TecTy
(kpuTepito CTbloaeHTa), OLiHIOYN AOLINbHICTb 3aCTO-
CYBaHHA MeToAy Ta CTaTUCTUYHY BipOriAHICTb OTpUMa-
HWUX Pe3yNbTaTiB y 3iCTaBNEHHI 3 CYMi*KHMMWM NOKA3HU-
KaMMU.

EKcnepvmeHTanbHi AocnigskeHHa 6yno nposege-
HO 3 AOTPUMAHHAM BMMOT TYMaHHOTO CTaBJEHHA A0
nigoocnigHUX TBApWH, perl1aMmeHTOBaHUX 3aKOHOM
YKpaiHu «Mpo 3axmcT TBApWH BiA, OPCTOKOro NOBO-
oxeHHsa» (Ne 3447-1V sig 21.02.2006 p.) Ta EBponei-
CbKOI KOHBEHLLIEID NPO 3aXUCT XPebeTHUX TBAPUH, AKi
BUKOPUCTOBYHOTbCA AN1A AOCNIAHUX TA IHWMUX HAYKOBUX
uinen (Ctpacbypr, 18.03.1986 p.).

Pe3ynbTati AocnigKeHHs Ta ix 06roeopeHHs.

B pe3ynbrati npoBeneHOro AOCAiIAKEHHA HamMu
BCTAaHOB/NEHO, LLO NPY BBEAEHHI NnabopaTopHUM TBapK-
HaM KOMMJIEKCY XiMiYHMX XapyoBux A06aBOK po3BMBaA-
€TbCA OKCUAATUBHUIA CTPEC, AKIlA NPOABAABCA 3MiHAMM
piBHA, B rOMOreHaTi NPUKPINJIeHOi YaCTUHU ACEH, KOH-
LeHTpaLii manoHoBoro giansgerigy (MAA), Ak mapke-
Py NEPUKMUCHOTO OKUC/IEHHA NiNi4iB Ta OKCMAATUBHOIO
cTpecy, y BiAnoBigHOCTI A0 TepmiHy BBeAeHHA nabo-
paTopHMM TBapWUHaAM KOMMJIEKCY XiMiYHWUX Xap4yoBMX
006aBOK.

Hamun BM3Ha4yeHoO, Wo piseHb MIA B romoreHarti
NPUKpPINAeHoTYacTUHM AceH 6innx nabopaTopHUX LLypiB
KOHTPOAbHOI rpynu ctaHosuB (4,05+0,07) MKMOAb/T.
Micna 1 TMXHA eKCNepUMEHTANIbHOTO A0CNIAKEHHA BU-
Le03HaYeHMNN NOKa3HMK CTaTUCTUYHO AO0CTOBIPHO Npw
p<0,05, 36inbwyBaBca y 1,53 pa3u y NOpiBHAHHI 3 KOH-
TPONBLHUMM NOKA3HUKaAMW. [Nicna 4 TUXKHA eKcnepuMeH-
Ty piseHb M/A npoaoBKyBaB 3pOCTaTH i Y NOPIBHAHHI
3 rpynoto KOHTPO/ItO ByB CTaTUCTUYHO A0CTOBIPHO NpU
p<0,05, 6inbwum y 1,29 pasu a y NOpiBHAHHI 3 none-
peaHiMm TepMiHOM eKCNepPUMEHTY BiH 3HUXKYyBaBCs | 6yB
CTaTUCTUYHO [O0CTOBipHO npu p<0,05 meHwwum y 1,21
pasu, WO CBIAYNTb NPO PO3BMUTOK KOMMNEHCATOPHO-NPU-
CTOCYBa/lbHUX PeaKLuin opraHiamy nabopaTopHux TBa-
PWH Yy BiANOBiAb HA BBEAEHHSA TOKCMYHOIO KOMMEKCY
XiMIYHUX Xap4yoBUX A06ABOK.

Micna 8 TUXKHA eKCnepuMMeEHTY 3MiHM KOHLUEeHTpau,il
MZAA 6ynun aHanoriYyHMMM y NOPIBHAHHI 3 4 TUKHEM A0-
cnipy. Tak y NOPiBHAHHI 3 TPyNO KOHTPOJIO LLel NOKas-
HUK ByB CTaTUCTUYHO AOCTOBIpHO Npu p<0,05, 6inblumm
y 1,27 pasu a y NOpiBHAHHI 3 nonepeaHiM TepMiHOM
eKCNepuMEeHTY BiH 3HU)KYBaBCA, afie CTaTUCTUYHO [0-
CTOBIpPHOI pi3HUL Npu p<0,05 He BM3HAYeHO, a NOKa3-
HUK M/A 3HaxoamuBca y MeXKax CTaTUCTUUYHOT MOXNBKN.

Micna 12 TUXKHA eKCnepuMeHTaNbHOro AOCAIAMKEH-
HA piBeHb MA B romoreHaTi AceH NPOAO0BXKYBaB 3PO-
CTaTW i Y MOPIBHAHHI 3 rpynot KOHTpoto ByB cTaTuc-
TMYHO AocToBipHO npu p<0,05, 6inbwum y 1,51 pasu, i
Yy NOPIBHAHHI 3 MonepeaHiMm TEPMIHOM eKCnepUMEHTY
BiH Tex 36inblwyBaBca i 6yB CTAaTUCTUYHO AOCTOBIPHO
npu p<0,05 6inbwumm y 1,19 pasu, Wo cBigYNTbL NpO
CTiIMKNIA PO3BUTOK OKCUAATUBHOIO CTpecy i peakuii op-
raHiamy n1abopaTopHUX TBAPWH Yy BiANOBIAb HA BBEAEH-
HA TOKCMYHOTO areHTa y BUMNALI KOMNAEKCY XiMiYHUX
Xap4yoBuX f06aBOK.

Micna 16 TXKHA ekcnepumeHTy piseHb MJA B ro-
MOTreHaTi NPUKPINAEeHOT YacTUHN ACEH TAaKOX MPOA0B-
’KYBaB 3pOCTaTH i y NOPIBHAHHI 3 rpynoto KOHTPoo byB
CTAaTUCTUYHO A0CTOBiIpHO nNpwu p<0,05, 3Ha4YHO GinbwKm
y 1,99 pasu, i y NOpiBHAHHI 3 nonepeaHim TepMiHOM
eKCNepMMEHTY BiH TeX 36inbliyBaBsca i 6yB cTaTUCTUY-
HO AgocTtoBipHO npu p<0,05 Ginbwum y 1,34 pasu, wWo
CBiZUYNTb NPO 3HAYHUI PO3BUTOK OKCUAATUBHOIO CTpe-
cy (puc. 1).

MapanenbHo 3i 3MiHaMK KoHUeHTpauii MOA, Hamu
BW3HAYeHi i 3MiHW PiBHA HITPUTIB Yy romoreHati npwm-
KPinneHol YacTuHM AceH 6innx nabopaTopHUX LWypiB.
BCcTaHOBAEHO WO KOHUEHTpauia HiITpUTIB B romoreHarTi
AceH 6innMx nabopaTtopHUX LYpPiB KOHTPOJIbHOI rpynu
ctaHosuB (0,008+0,001) HMonb/r. Micna 1 TUXKHA eKc-
NePUMEHTaNbHOTO  AOCNIAMKEHHA  BULLEO3HAYEHU
NOKa3HUK CTAaTUCTUMYHO AoCToBipHO npu p<0,05, 36inb-
wysascA y 2,12 pa3u y NOPIBHAHHI 3 KOHTPOAbHUMMU
NOKa3HUKaMu.

Micna 4 TMXKHA eKcnepuMeHTYy piBEHb HITPUTIB Npo-
[0BXYBaB 3pOCTATW i Y NOPIBHAHHI 3 rPyNoOK KOHTPO/IIO
6yB cTaTUCTMYHO AocToBipHO npu p<0,05, 6inbwum y
1,51 pa3u a y nopiBHAHHI 3 nonepeaHiMm TEPMIHOM eKc-
NepuMEHTY BiH 3HW}KyBaBCA i BYB CTAaTUCTUYHO AOCTO-
BipHO npwu p<0,05 meHwmnm y 1,42 pasu, WO CBigYMTD
Npo PO3BUTOK KOMMEHCATOPHO-NPUCTOCYBANbHUX pe-
aKLUili opraHiamy nabopaTopHMX TBapWH y BiANOBIAb Ha
BBEAEHHA TOKCMYHOIO KOMMAEKCY XiMIYHMX XapyoBMX
£06aBOK, WO Yy CBO Yepry 3MeHLYBa0 TOKCUYHE Ha-
BaHTaXKE€HHA Ha OpraHi3m.
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KOHTPOJIb 1 TmkneHs 4 TIOKAEHs 8 TIDKICHD

12 Tioxyiens 16 TIDKJIEHB

He34aTHOCTI opraHiamy intomi-
HYBaTW HITPUTK.

Micna 16 TMXKHA ekcnepu-
MeHTy piBeHb MOA B romo-
reHaTi NPUKpPINAeHOoi YacTUHU
ACEH TaAKOX MNPOAOBXKYBaB
3pOCTaTH i Y MOPIBHAHHI 3 rpy-
Mot KOHTPOAto ByB CTAaTUCTUY-
HO pgocToBipHO npu p<0,05,
3Ha4yHo binbwum y 3,13 pasu,
i y NOpPiBHAHHI 3 NmonepegHim
TEPMIHOM EKCNepMMEHTY BiH
HE3HAYHO 3MEHLUYBABCA ane
CTAaTUCTUYHO OO0CTOBIPHOI pi3-
Huui npu p<0,05 He BM3Hauve-
HO, @ NMOKA3HUK KOHUeEeHTpaL,ii
HITPUTIB 3HaXOAMBCA Y MeXKax
CTaTUCTMYHOI NOXWMBKK, L0

* ko
’
| |
’

PucyHoK 1 — 3miHu Konueu'rpau,i'l' M,IJ,AY r‘omoreHaTi npuKpinaeHoi YaCTUHU ficeH 6inux nabopatop- oj
HUX LWYPiB B AUHAMILi EKCNEePUMEHTANbHOTO AOCNIAMKEHHSA.

MpumitKa: * — cTaTUCTUYHO 3HaYyLWa pi3HMUA Npu p<0,05 y NOPIBHAHHI 3 KOHTPONbHMMM MOKA3HUKaMK;

** — CTaTUCTMYHO 3HaYyLWa pisHMuA npu p<0,05 y NOPIBHAHHI 3 NONepeaHiM TEPMIHOM CMOCTEPENKEHHS.

CBig4YMTb NPO PO3BUTOK CTiN-
HITPUTHOI  IHTOKCMKaUi
(pumc. 2).

TakMm 4YnHOM, y Xoai npo-
BELEHOr0  eKCnepumMmeHTasb-
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KOHTPONb | THXJICHb 4 TIK/ICHD

8 Tknens 12 TwkaeHs 16 TIOKAEHD

HOro [AO0CNIAXKEeHHA BCTAHOB-
NIeHO, WO TpuBane BBeAeHHA
nabopaTopHMm TBapMHam
KOMMIEKCY XiMIYHMX XapyYOBUX
[06aBOK Ha T/l HITPUTHOI iH-
TOKCMKaLii CynpoBOAXKYETbCA
PO3BUTKOM BMPAXKEHOTO OKCU-
[ATUBHOIO Ta HITPO3aTUBHOTO
CcTpecy B TKaHWHAxX NpUKpin-
NIeHOI YaCTUHM ACEeH, WO nia-
TBEPAKYETbCA AOCTOBIPHUMM
3MiHamMK BioximiuHMX MmapKe-
piB ManoOHOBOro Aianbgerigy
Ta HiTPUTIB Y rOoMoreHari AceH
6innx nabopaTtopHMX LLypiB.
Tomy paHa poboTa noeaHy-
€TbCA 3 pe3ynbTaTaMu iHWOT
po6oTu [10, 11], He3BarKawoum

* Kk
’ *

PUCYHOK 2 — 3MiHM KOHLLeHTpaL,ii HITPUTIB y romoreHaTi NPMKpPinieHoi YacTuHK AceH 6inux
NabopaTopHUX LYPIB B AUHAMIL €KCNePUMEHTANIbHOTO A0CAIAMKEHHS.
MpumiTKa: * — CTaTUCTUYHO 3HaYyLWa PisHMUA Npu p<0,05 y NOPIBHAHHI 3 KOHTPOILHUMM NOKA3HUKAMU;
** — CTaTUCTMYHO 3HaYyLWa pi3HMUA Npu p<0,05 y NOPIBHAHHI 3 NONepeaHiM TEPMIHOM CMOCTEPENKEHHS.

Micna 8 TUXKHA eKCNepuMMEHTY 3MiHM KOHUEHTpauii
MAA 6ynu aHanorivHMMM y NOPIBHAHHI 3 4 TUKHEM A0-
cnigy. Tak y NOPiBHAHHI 3 rPYNow KOHTPOIO Lel NoKas-
HUMK BYB CTaTUCTMUYHO A0CTOBIpHO Npu p<0,05, 6inbwmnm
y 1,38 pasu, a y NOpiBHAHHI 3 NnonepeaHim TepMiHOM
€KCNepuUMEHTY BiH 3HWMKYBaBCA, afe CTaTUCTUYHO A0-
CTOBIpHOI pi3HMLi npn p<0,05 He BM3HAYEHO, a NOKa3-
HWUK KOHUEHTpaLii HITPUTIB 3HAXOAMBCA Y MeXKax CTa-
TUCTUYHOT NOXUOKMU.

Micna 12 TUXKHA eKCNepUMEHTaIbHOro 4OCAIAKEH-
HA KOHLLEHTPALIA HITPUTIB B romoreHaTi ACeH nNpoao-
B)XYBa/la 3pOCTaTH i Y MOPIBHAHHI 3 TPYNOK KOHTPO/O
byna cTaTUCTUYHO AocToBipHO npu p<0,05, 3Hau4HO
6inbwoto y 3,25 pasu, i y NOPiBHAHHI 3 nonepegHim
TEPMIHOM eKcrnepumeHTy BiHa Tex 36inblyBanach i
byna cTaTUCTMYHO AocToBipHO npu p<0,05 Ginblioto y
2,36 pasu, Wo CBiAYUTb MNPO CTiIMKUIA PO3BUTOK HiTpaT-
HOro HaBaHTaXeHHSA i peakKuii opraHiamy nabopartop-
HUX TBapMWH Y BigNOBiAb HA BBEAEHHA TOKCUYHOIO arex-
TY Y BUMAAA] KOMNAEKCY XiMiYHUX Xap4yoBuX A06aBOK Ta

Ha Te, WO B Hill eKcnepumMeHT
nposoauBcA Ha  KAybosii
KnLwi,i.

BucHoBKM.

1. BCcTaHOB/NEHO, WO KOH-
ueHTpauia MIA BNpoAoBXK eKCNepuUMeHTY 3pocTana
XBMNEnoaibHo, 3 popMyBaHHAM TUMYACOBUX KOMMEH-
CaTOPHO-NPUCTOCYBa/ZIbHUX PEaKLi Ha paHHiX eTanax
OocniaKeHHs (4-8 TUXKHIB), WO NpoABAAnOCA BigHOC-
HOl cTabinisauieto NokasHWKa. BogHouyac noganblue
NPO/IOHTOBaHE HAAXOAMKEHHA TOKCUMYHOIO KOMMIEK-
Cy MPM3BOAWMAO A0 BMCHAXEHHA ajanTauilHuUX me-
XaHI3MiB Ta MPOrpecyryoro HaKOMMYEHHA MNPOAYKTIB
NEPUKUCHOTO OKUCNEHHA Ainigis, Npo WO CBiAYMIO
3Ha4yHe niasuweHHA pisHA MOA Ha 12-16 TUXHAX eKC-
NepPUMEHTY.

2. AHanorivyHy AMHAMIKY BUABNEHO i LWOAO 3MiH KOH-
LeHTpaLii HITPUTIB, AKa XapaKTepu3ayBasaca No4aTKo-
BMM Pi3KMM 3POCTAaHHAM, KOPOTKOYACHMUM 3HUMKEHHAM
y nepiog, apgantauii opraHiamy, a Hagani PoO3BUTKOM
CTiIMKOT HITPUTHOI iHTOKCMKaLii. 3HayHe nigBULLEHHA
PiBHA HITPUTIB Yy Ni3HI TEPMIiHM AOCNIAXKEHHA CBIgYNTD
Npo NOpPYyLWEHHA MeXaHi3miB ix enimiHauii Ta nocunex-
HA TOKCMYHOrO HaBaHTAXKEHHA Ha TKAHMHMU ACEH.
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3. OTpuMaHi pe3ynbTaTh BKa3yTb Ha TICHUI B3aE- MepcneKTMBM NoganbLINX AOCAIAKEHD.
MO3B’A30K MiK HITPUTHOI iHTOKCMKALLiElO Ta aKTMBa- MpoBeneHe eKcnepMmMeHTasnbHe AOCNIAMKEHHA Lin-
Li€l0 BifIbHOpPaAMKaNbHUX NPOLLECIB Y TKAHMHAX MPU- KOM OBFPYHTOBYE AOULiNbHICTL Po60OTU, CNPSIMOBAHOI
KpiN/AeHOT YacTUHM ACEH, WO CTBOPKOE MATOreHeTUYHi  Ha BUBYEHHA MEXaHi3MiB YLWKOAMKEHHSA Ta NoWwyK edek-
nepegymoBu AnA pPO3BUTKY MOPGODYHKLIOHANbHUX TUBHMUX 3aco6iB KOpeKLii OKCMAATMBHOIO CTpecy 3a
nopyLeHb Y TKAHMHaX NAaPOAOHTY. YMOB TPMBA/IOrO BNANBY XiMIYHMUX XapyoBUX J06ABOK.
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OLIHKA PO3BUTKY OKCUAATUBHOIO CTPECY B TKAHUHAX AACEH HA T/l HITPUTHOI IHTOKCUKALLIT NPY Al
KOMNNEKCY XIMIYHUX XAPYOBUX NOBABOK

OnekKcieHko B. B., binaw C. M.

Pestome. [JaHa poboTa AOCNIAKYE BNAMB KOMMIEKCY XapyoBUX A06ABOK, A0 AKUX BXOAATb FyTamaT HaTpito,
HITPUT HaTpito Ta MNoHco 4R Ha PO3BUTOK OKCMAATUBHOIO CTPECY B TKAHUHAX NPUKPINAEHOT YaCTUHU ACEH LUYpIB.

JocnifrKeHHA NpoBoaMA0Ch Ha MaTepiani 3 siceH wWypiB. MiarotoneHi 3pisn 3abapsatoBaAN reMaTOKCUAIHOM i
€03MHOM, 3@ MeTofamMu BaH li30H i no XapTy. OCHOBHUMM MeToAamMM AOCNiAKeHHA B6yan mopdonoridyHmiA, rictono-
MYHUIA | CTAaTUYHURA.

fIcHa LWypiB Yy KOHTPO/bHIN Fpyni BiA3HaYaMcA HaABHICTIO CM30BOi 060/10HKM 6e3 niacin3oBoi ocHoBM, byay-
YK 3POLLEHOI0 3 BNACHOM MAACTUHKO. MNeplunii wap yTBOptoBaaAn By3bKi 1 BUCOKI COCOYKM, WO HibM BpoCTanu B
enitenianbHUiA Wap cnm3oBoi 060/0HKN. HacTynHuUiA Wwap, enitenianbHUiA, BUCTENEHUA BaraToWwapoBMM MAOCKUM
He3pPOoroBiIMMm eniTeniem.

[JocniaxysBanuca BigHOBHO-KOMMNEHCATOPHI peaKL,ii B NPUKPINAeHi YacTUHI ACEH LLypiB Ta iXHA 3MiHa npu 36inb-
LeHHi KoHUeHTpauji HiTpuTiB. Ocobaunsa yBara npuainanacb MopdonoriyHMM 3MiHaM, LLLO BUHMKaNA Y TKAHUHAX 3
4YacoM eKCnepuMEHTY.

Mo 3aBepLlUEHHIO eKCNepUMeHTy Hamu 6yn0 BCTAHOB/IEHO, O NPWU BBEAEHHI KOMMIEKCY XiMIYHUX XapyOoBUX
006aBOK y 1abOPaTOPHUX TBAPMH PO3BMBAETHCA OKCUAATUBHUI CTPEC, AKIN NPOABAABCA 3MiHAMM PiBHA KOHLUEHTPA-
LT MANOHOBOTO Aianbaerigy B romoreHaTi NPMKpPINAeHoi YacTUHKU AceH. o 4 TUXKHA JocCniay piBeHb KOHLUEHTpaLii
3pOCTaB MOBINbHO , LLLO CBIAYMI0 NPO CUAbHI KOMMNEHCATOPHI peakuii B AcHax. 3 8 no 12 TuxaeHb BiabyBa€eTbCA No-
CnabneHHA KOMNEHCATOPHO-BIAHOBHMX PEaKLii i Le ACKPaBO NPOABAAETLCA NicAA 16 TUXKHA eKCNepuMEHTY , KOn
piBEHb Ma/IOHOBOTO AianbAeriay B ACHaX CTPIMKO 3pOCTaE , WO CBiAYMTb NPO CTIMKNIM OKCMAATUBHUI CTpeC.

Lnum gocniaskeHHAM MU EMOHCTPYEMO , LLLO BM/IMB KOMMNEKCY XapyoBMX 06ABOK € 3HAYHO NOTYXKHILIMM, HiX
ATl okpemmnx f06aBKK. 3raflytoum, Wo BCi NPOAYKTU MICTATb B cO6i came Komnnekc fo6aBoK, Liei ekcnepumeHT byae
LiKaBMM MnpaLiBHMKaM Xap4yoBOi MPOMMCNOBOCTI, @ TAKOXK NIKAPAM i HayKOBLUAM, WO ByayTb BECTU AOCNIAKEHHA Y
LLbOMY HanpAMmi.

Kntovosi cnosa: wWwypwu, AcHa, xap4osi obasku, mopdonoria, BiAHOBHI NpoLLecH, BnacHa NaacTuHka, mopdome-
TpiA, OKCMAATUBHMI CTPEC, HITPO3aTUBHMIA CTPEC, aHTMOKCUAAHTHI GePMEHTU, HITPUT HaTpito.

ASSESSMENT OF THE DEVELOPMENT OF OXIDATIVE STRESS IN GINGIVAL TISSUES UNDER NITRITE INTOXICA-
TION DURING EXPOSURE TO A COMPLEX OF CHEMICAL FOOD ADDITIVES

Oleksiienko V. V. Bilash S. M.

Abstract. This study investigates the effect of a complex of food additives, including monosodium glutamate,
sodium nitrite, and Ponceau 4R, on the development of oxidative stress in the tissues of the attached part of the
gums of rats.
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The study was conducted on rat gingival tissue. The prepared sections were stained with hematoxylin and eosin,
using the van Gieson and Hart methods. The main research methods were morphological, histological, and statistical.

The gums of rats in the control group were characterized by the presence of a mucous membrane without
a submucosal base, being fused with its own plate. The first layer was formed by narrow and high papillae that
seemed to grow into the epithelial layer of the mucous membrane. The next layer, the epithelial layer, was lined with
a multilayered flat non-keratinized epithelium.

The regenerative and compensatory reactions in the attached part of the rat gums and their changes with an
increase in nitrite concentration were studied. Particular attention was paid to morphological changes that occurred
in the tissues over the course of the experiment.

Attheendofthe experiment, we foundthatthe administration of acomplex of chemical food additivestolaboratory
animals caused oxidative stress, which manifested itself in changes in the concentration of malondialdehyde in the
homogenate of the attached part of the gums. Up to week 4 of the experiment, the concentration level increased
slowly, indicating strong compensatory reactions in the gums. From weeks 8 to 12, compensatory and restorative
reactions weakened, which was clearly evident after week 16 of the experiment, when the level of malondialdehyde
in the gums rose sharply, indicating persistent oxidative stress.

With this study, we demonstrate that the effect of a complex of food additives is significantly more powerful
than the effects of individual additives. Considering that all products contain a complex of additives, this experiment
will be of interest to food industry workers, as well as doctors and scientists who will conduct research in this area.

Key words: rats, gingiva, food additives, morphology, regenerative processes, lamina propria, morphometry,
oxidative stress, nitrosative stress, antioxidant enzymes, sodium nitrite.
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FEATURES OF THE ILEUM STRUCTURAL REMODELING IN WHITE RATS UNDER
CONDITIONS OF DMH-INDUCED /N SITU COLON ADENOCARCINOMA

I. Horbachevsky Ternopil National Medical University,
Ministry of Health of Ukraine (Ternopil, Ukraine)
nebesna_zm@tdmu.edu.ua

Diseases of the digestive system are among the leading causes of chronic morbidity and reduced quality of life,
which determines their high medical and social significance. Pathology of the small intestine occupies a special place,
since structural and functional disorders of this segment underlie disturbances of digestion, absorption, and immune
homeostasis. Investigation of the pathomorphological changes of the small intestine is essential for deepening the
understanding of the pathogenesis of digestive system diseases, as well as improving their early diagnosis and treat-
ment. The aim of the study was to investigate microscopic changes in the wall of the ileum in white rats under con-
ditions of DMH-induced carcinogenesis. The experimental study was performed on 85 outbred mature male white
rats. Microscopic examination of the ileum in animals with modeled colon oncogenesis revealed pronounced alter-
ative-degenerative changes in all tunics of the intestinal wall, with predominant involvement of the mucosa. These
included destruction and desquamation of the epithelium, deformation and reduction of villi and crypts, foci of acute
necrosis, marked edema, impaired microcirculation, and massive histoleukocytic infiltration with lymphoid tissue
hyperplasia. Involvement of the muscular and serous tunics accompanied by disorganization of smooth myocytes
indicates a severe and widespread lesion of the ileum under conditions of experimental carcinogenesis.
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