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The paper examines the effect of a complex of food additives on the vessels of the hemomicrocirculatory bed of the rat
retina. Ponceau 4R can induce oxidative stress and inflammation in the retina, potentially leading to damage to retinal pigment
epithelial cells. This can potentially cause vision loss and other eye problems. The effect of the complex of nutritional supplements
on the resistive link of the hemomicrocirculatory bed is manifested by spasm due to activation of NMDA receptors at week 1,
partial compensation due to angiogenesis at week 4, and remodeling of fibrous tissue and loss of elasticity at week 12—-16.
Regarding the capacitive link, spasm is determined in the early stages, while dilation occurs in the later stages. In the exchange
link, ischemic spasm was detected in the early stages of the experiment, endothelial desquamation occurred in the eighth week,
and pericyte loss and microaneurysm formation were observed in the 12th to 16th week.
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PEAKTHUBHI 3MIHU CYJUH 'EMOMIKPOLUPKYJIATOPHOI'O PYCJIA CITKIBKHA
HI{YPIB M1 BINIMBOM KOMIIVIEKCY XAPYOBUX IOBABOK

VY crarTi po3nIsHYTO BIUIMB KOMIUIEKCY Xap4OBHX J00aBOK Ha CYIMHH F€MOMIKPOIMPKYJISTOPHOTOPYCIa CITKIBKH OKa
mypiB I[ToHco 4R Moxe BUKJIMKATH OKHCIIOBAIEHHUIN CTpEC 1 3alajieHHst B CITKIBI, 110 MOXKE IIPU3BECTHU JI0 MTOLIKOKEHHS KIIITHH
MIrMEHTHOTO CMITENI0 CiTKiBKH. lle MOTEHIIHHO MOXKEe CIPUYMHUTU TOTIPIICHHS 30py Ta iHIN MpoOieMH 3 oukMa. Bruiis
KOMILJIEKCY Xap4yOBHX J00aBOK Ha PE3UCTHBHY JIAHKY I'€MOMiKPOLMPKYJIATOPHOTO Pycila IPOSBISETHCA Ha 1 THXKZICHB CIIa3MOM
yepe3 aktuBaiito NMDA peuentopis, Ha 4 THXKISHb — YaCTKOBOIO KOMIICHCALIIEIO 332 paxyHOK aHrioreHe3y, Ha 12-16 TmwkaeHb
pemonentoBaHHAM (hiOpO3HOT TKAHIMHHU Ta BTPATOIO €IaCTHYHOCTI 3 00Ky EMHICHOT JIAaHKH BU3HAYAETHCS CIIa3M HA PaHHIX TEpPMiHAX
1 quisTanis Ha mi3HiX. B 0OMiHHII naHII HA paHHIX TEpPMiHAX eKCIEPHUMEHTY BHSBISABCS iNIEMIYHHUI clla3M, HA BOCBMOMY TIKHI
— JIeCKBaMalliss €HIOTeNio, Ha 12-16 TI>KHI BTpaTa IMEepUIMTIB Ta (OPMYBaHHS MIKpPOAHEBPU3M.

KorouoBi ciioBa: ciTkiBka, IlypH, IIyTaMaT HaTpito, HITPUT Hatpito, [Tonco 4R, okcunaruBHMi cTpec.

The study is a fragment of the research project “Restructuring of the organs of the immune, respiratory, and excretory
systems under the effect of various exogenous factors (monosodium glutamate, sodium nitrite, ethanol, methacrylate)”, state
registration No. 0121U108234.

Recent scientific publications have examined the effects of various food additives on organs and
physiological systems. However, current data remain insufficient, and studies investigating their combined
effects remain scarce [1-3].

The most well-known and widely used flavor enhancer is E-621 — monosodium glutamate (MSG),
which intensifies taste perception but also exhibits pathophysiological and toxicological effects. Numerous
studies by international researchers highlight its harmful impact [5, 7, 13].

As a result, there is currently no consensus on a safe dosage of this commonly used food additive.
Furthermore, the mechanisms underlying the pathogenic and damaging effects of monosodium glutamate
remain insufficiently studied.

The general opinion is that food additives can provoke a range of adverse reactions, such as allergic
responses, asthma attacks and gastrointestinal disorders. Media reports frequently highlight relationship
between certain food additives and the development of cancerous tumors, allergies and other negative
outcomes. However, it is important to recognize that the effect of any chemical substance on the human
body depends on several factors, including individual characteristics, the quantity of the substance and the
duration of exposure [4].

The findings of the studies have shown that most food additives can be classified as completely
safe. The safety of food additives has been established through extensive comparative research, and their
use is permitted only after thorough testing and approval by the relevant authorities. Over time, as new
toxicological or other data emerge and analytical methods develop, government regulations may be
updated.
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If the daily consumption of E 250 from food does not exceed 0.2 mg/kg, it is considered safe.
Sodium nitrite is used as a bronchodilator, spasmolytic and an antidote for cyanide poisoning. It is known
that sodium nitrite causes vasodilation, leading to the relaxation of the smooth muscle in arterial blood
vessels [10].

Another study published in 2022 focused on the impact of food additives, including E124, on visual
processing and attention in children. The research showed that food additives, including colorants, may
have a negative effect on visual attention and perception, which could indirectly influence the function of
the retina [11].

Noteworthy, the concentrations of E124 used in these studies were higher than those typically
found in food products. Nevertheless, these studies raise concerns about the potential negative impact of
food colorants on retinal health.

The purpose of the study was to determine the dynamics of morphometric changes in the lumen
diameter of hemomicrocirculatory vessels in the retina of rats under normal conditions and under the
combined influence of food additives — monosodium glutamate, sodium nitrite, and Ponceau 4R.

Materials and methods. The study involved 84 sexually mature male rats. Animals in the control
group were given drinking water and received oral administration of physiological saline. Rats in the
experimental group, with free access to water, were orally administered a combination of food additives once
daily: sodium nitrite at a dose of 0.6 mg/kg, monosodium glutamate at 20 mg/kg, and Ponceau 4R at 5 mg/kg,
all dissolved in 0.5 ml of distilled water. These doses were half of the maximum permissible limits. Adaptive
behavior of the rats was assessed using the open field test. Animals were euthanized at 1, 4, 8, 12, and 16
weeks by an overdose of thiopental anesthesia. After euthanasia, fragments of retina were fixed in 10 %
formalin. The tissue samples were then embedded in paraffin using standard histological procedures [8].
Sections of 5-10 um thickness were prepared using an ARM 3600 microtome. After staining with
hematoxylin and eosin, the sections were mounted in polystyrene and reviewed under a light microscope.
Microphotography and morphometric analysis were performed using a Levenhuk D740T digital microscope
equipped with a digital photoadapter and software adapted for this study. Statistical analysis of the
morphometric data was conducted using Microsoft Excel with the built-in “Analysis ToolPak — VGA” add-
on, specifically the “Descriptive Statistics” tool. The Shapiro—Wilk test was used to assess normality of the
data distribution, and for normally distributed variables, comparisons were made using the Student’s t-test for
independent samples. Differences were considered statistically significant at p<0.05 [6].

All animal experiments were carried out in compliance with the requirements of the European
Convention for the Protection of Vertebrate Animals used for Experimental and Scientific Purposes
(Strasbourg, 1986), in accordance with the rules for keeping experimental animals established by European
Parliament and Council Directive (2010/63/EU) and the Order No. 134 of the Ministry of Education and
Science, Youth and Sports of Ukraine as of 01.03.2012, No. 249 “On approval of the procedure for
conducting tests, experiments on animals by research institutions”, as well as the recommendations of the
First National Congress of Ukraine on Bioethics (2001).

Results of the study and their discussion. The conducted morphometric study established that
the average diameter of the lumen of arterioles in rats of the control group was 21.5£0.47 pum. The
hemomicrovessel wall had a classical structure. After a week of the experiment, the diameter of the lumen
of the resistive link had decreased significantly by 10.23 % to 19.3+£0.51 pm (p<0.05) (Table 1).

Table 1
Morphometric parameters of the lumen diameter of hemomicrocirculatory vessels of rat’s retina (um)
Week Arteriolar lumen diameter Venule lumen diameter Capillary lumen diameter

Control 21.5+0.47 37.1+0.34 5.5+0.15
1 19.3+£0.51 35.2+0.26 3.3+0.12

* * %
4 15.1£0.56 31.8+0.21 4.2+0.11
8 22.6+0.46 34.3+£0.33 5.7+0.09

* Kok * ok 3k
12 24.3+0.37 36.8+0.39 6.3£0.11

*‘** kk *'**
16 24.1+0.38 40.5+0.41 6.8+0.13

* * Kk * kx

Notes: * — p<0.05 compared to the control group; ** — p<0.05 compared to the previous observation period.

By the fourth week of the experiment, the diameter of the arteriole lumen continued to decrease,
reaching a value of 15.140.56 um, which was 29.77 % less than that of the control group and 21.6 % less than
the previous period of the experiment (p<0.05). At the eighth week of observation, restoration of blood perfusion
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in arterioles was observed, with values 0of 22.6+0.46 um. They were 22.19 % higher than the previous period of
the experiment and 5.12 % higher than the indicator in the control group of animals (p<0.05).

By the twelfth week, a further increase in the average diameter of the arteriole lumen was observed,
which was 24.34+0.37 pm, which was 13.02 % greater than the control and 7.52 % greater than the previous
period of the experiment (p<0.05). At the sixteenth week of observation of experimental animals, the
arterioles remained consistently dilated, with an average lumen diameter of 24.1+0.38 um, which was
12.09 % significantly greater than the control values (p<0.05). However, this value did not differ
significantly from those of the previous period of the experiment.

In animals of the control group, the average diameter of the lumen of the capacitive link was
37.1£0.34 um. In the first week of the experiment, the average diameter of the venule lumen decreased
significantly by 5.12 % to 35.2+0.26 pm (p<0.05). By the fourth week, the diameter of the venule lumen
had significantly decreased both compared to control values (by 14.29 %) and compared to values in the
previous group of animals (by 9.66 %) (p<0.05).

At the eighth week of observation, the diameter of the venule lumen significantly increased by
7.86 % compared to the values in the previous period and reached 34.3+0.33 um, but was significantly
smaller by 7.55 % compared to the control group of animals (p<0.05).

At the twelfth week of the experiment, the values increased significantly by 7.29 % (p<0.05)
compared to the previous period, which was 36.8+0.39 microns. This increase did not differ significantly
from the indicator in the control group. By the sixteenth week, the average diameter of the venule lumen
had further increased and reached 40.5+0.41 um. The indicator was 9.16 % higher than the control group
of animals and 10.5 % higher than the value at the previous observation period (p<0.05).

The average diameter of the capillary lumen in the retina of the control group of rats is 5.5+0.15
um. After a week of using the complex of food additives, the indicator decreased by 40.0 %, compared to
the control group of animals, and was 3.3+£0.12 um (p<0.05).

After four weeks of observation, there was a tendency to restore blood perfusion through the
exchange link of the retinal hemomicrocirculatory bed, which was manifested by an increase in the lumen
diameter to 4.2+0.11 pm, which was 23.64 % significantly higher than the value in the control group and
27.27 % higher than the previous observation period (p<0.05). At the eighth week, the trend towards an
increase in capillary lumen diameter values persisted and was accompanied by a restoration of the indicator
to values in the control group. Subsequently, by the end of the observation, a gradual increase of
approximately 10 % was determined, compared to the previous period of the experiment.

Thus, the conducted morphometric study established typical reactive changes in the
hemomicrocirculatory system linked to the action of a complex of food additives, which are consistent with
the results of other researchers [9, 12].

Conclusion

The effect of the complex of nutritional supplements on the resistive link of the
hemomicrocirculatory bed is manifested by spasm due to activation of NMDA receptors at week 1, partial
compensation due to angiogenesis at week 4, and remodeling of fibrous tissue and loss of elasticity at week
12-16. Regarding the capacitive link, spasm is determined in the early stages, while dilation occurs in the
later stages. In the exchange link, ischemic spasm was detected in the early stages of the experiment,
endothelial desquamation occurred in the eighth week, and pericyte loss and microaneurysm formation
were observed in the 12th to 16th week.
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EXPERIMENTAL EVALUATION OF A THERAPEUTIC-PROPHYLACTIC COMPLEX
ON BIOCHEMICAL MARKERS IN RAT GINGIVAL HOMOGENATES UNDER MODELLED
FLUOROSIS AND ORTHODONTIC INTERVENTION
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The study was devoted to evaluate the effect of a therapeutic-prophylactic complex on inflammatory and oxidative-stress
biomarkers in gingival homogenates of rats exposed to chronic excessive fluoride intake and orthodontic tooth movement.
Experimental studies were carried out on 40 male Wistar rats (herd breeding), 4 months of age, with an average body mass of
280414 g. Summarising the biochemical findings, orthodontic ligature fixation superimposed on fluorosis markedly disrupted the
antioxidant-prooxidant balance and intensified inflammatory processes in the gingival tissues. Administration of the therapeutic-
prophylactic complex under conditions of experimental fluorosis and orthodontic intervention improved antioxidant status,
decreased lipid peroxidation, and attenuated inflammation, thereby confirming the antioxidant and anti-inflammatory properties
of the agents incorporated into the developed therapeutic-prophylactic complex.

Key words: fluoride, fluorosis, gingiva, rats, experimental study.
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EKCIIEPUMEHTAJIBHA OIIHKA BIIVIMBY JIIKYBAJIBHO-ITPODIJIAKTHYHOT' O
KOMIUVIEKCY HA BIOXIMIYHI MAPKEPH Y TOMOI'EHATAX ACEH LIYPIB
HA TJII MOJAEJIKOBAHHS ®JIFOOPO3Y TA OPTOAOHTUYHOI'O BTPYUYAHHS

JocnijpkeHHs] NPUCBSYCHE BU3HAYCHHIO BIUIMBY JIIKYBaJbHO-IPO(IIAKTUYHOTO KOMIUIEKCY Ha OiOXiMiuHI MapkepH
3alajeHHsl Ta OKCHAATHBHOIO CTPECY y TOMOreHaTaxX sICeH LIypiB 32 YMOB XPOHIYHOTO HAJJIMIIKOBOIO HAJXOKCHHS (QTOpy Ta
OPTOIOHTHYHOTO NepeMinieHHs 3y0iB. ExciepuMeHTanbHi HoCHimKeHHs nmpoBeneHi Ha 40 mrypax-camipax niHii Bictap (ctamne
pO3BeneHHs) BikoM 4 Micsilli, cepeaHboro Macoro Tifia 280+14 . Y3aranbHIO04YH pe3ynbTaTy 610XiMiYHHX TOCIIPKEHb TKAHHUH SICCH
JOCTITHUX [IyPiB MOXKHA BiZIMITUTH, IO (iKCallisi OPTOAOHTUYHOT JIIraTypHu Ha TIi (IIF0OPO3Y HETaTUBHO Ji€ HA AaHTHOKCHIAHTHO-
HPOOKCU/IAaHTHY CHCTEMY Ta IPH3BOAMTH /IO MOCHIICHHS 3allalIbHUX INPOLECIB Yy SICHAX TBApUH. 3aCTOCYBAaHHS JIiKyBaJbHO-
NpoQiITaKTHYHOrO KOMIUIEKCY MPErapariB y ACHaX IypiB IPH eKCIEPUMEHTAIbHOMY (IF0OPO3i Ta OPTOJOHTHYHOMY BTPYUaHHI
NPHU3BOAUTH /IO MOKPALICHHS CTaHy AHTHOKCHIAHTHOI CHCTEMH, 3HIDKCHHsS DIiBHSI MEPEKHCHOTO OKHCJICHHs JMiAiB Ta
IHTCHCUBHOCTI 3allajieHHS, IO MiATBEpIXKY€ HasABHICTh AHTHOKCHAAHTHOI Ta MpPOTH3amaibHOI Aii MpemapaTiB MO BXOIATH N0
PO3pO0IICHOrO JTiKYyBaIbHO-IPODITAKTUIHOTO KOMILIEKCY.

Kurouosi caoBa: ¢prop, ¢piroopos, sicHa, Iy pH, eKCHIEPUMEHT.

The work is a fragment of the research project “Development and introduction into clinical practice of methods of

diagnosis, prevention and treatment of osteogenesis disorders during dental intervention in patients in wartime ", state registration
No. 0123U103247.

Gingival inflammation and dental malocclusions are common conditions in adolescents that can
significantly compromise oral hygiene and overall periodontal health. Periodontal disease remains a highly
prevalent disorder worldwide (with severe periodontitis affecting roughly 10 % of the population) [8].
Orthodontic appliances (fixed braces) exacerbate this problem by creating additional plaque-retentive
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