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Taste plays a significant role in the life of every person. Our taste buds are responsible for recognizing flavors,
determining the suitability of foods, protecting against harmful substances, and regulating food intake. A person
always gets pleasure from tasty food, and sweet dishes cause positive emotions. Unfortunately, we consume food
that contains many food additives and preservatives daily, although we know that it can be harmful. Tasty but not
healthy food has become extremely common and available, and it is difficult for us to resist the temptation to eat
it. Many nutritional supplements have been created to meet the needs of the food industry, as mass production of
products is different from home cooking. These additives are necessary to preserve the product's appearance but
should not harm buyers' health or mislead them. Today, there are many food additives that consumers are unaware
of but which can affect human organs, particularly the adrenal glands. Some of the most common food additives we
study include monosodium glutamate (E621), sodium nitrite (E250) and Ponceau 4R (E124).

Consuming large amounts of dietary supplements can have the following effects: chest and abdominal pain, mi-
graines, nausea, rapid heart rate (tachycardia), obesity, weakness, and allergic reactions. Particular attention should
be paid to the effect of these supplements on the adrenal glands, as they can disrupt the function of these organs
and contribute to the development of oncological diseases.

Research on the morphology of the adrenal glands has been ongoing for many years. In recent decades, there
has been an increase in the pathology of the adrenal glands as the negative influence of external and internal fac-
tors increases, which leads to disturbances in the structure and functioning of the glands. Adrenal glands play an
essential role not only in the hypothalamic-pituitary-adrenal system but also in the endocrine system. Interest in
changes in the structure of the adrenal glands does not fade among experimental medicine and scientists. Thanks
to the improvement of computer diagnostic methods, the detection of both hormonally active and inactive, benign
and malignant neoplasms of the adrenal glands is increasing. The most common endocrine disorders are hyperaldo-
steronism, adrenergic and estrogenic balance disorders. Computed tomography significantly improves the detection
of tumors of various origins in the adrenal glands. Diagnosis and treatment of diseases of the adrenal glands is an

urgent medical and social problem.

Key words: monosodium glutamate, morphology, medulla, adrenal glands, sodium nitrite, Ponceau 4R, reticular
zone, cortical substance, hemomicrocirculatory bed, rats, morphological and functional changes, submicroscopic
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Introduction.

The role of taste in human life is essential. It not only
performs a protective function, helping us to recognize
whether products are suitable for consumption but also
gives us positive emotions from enjoying delicious food.
In our daily diet, we consume foods that contain various
food additives. These additives give particular food char-
acteristics, ranging from a rich taste to an attractive ap-
pearance. We are in no hurry to give up such products,
although it is known that food additives, even in small
concentrations, can harm our health. However, with the
growing popularity of delicious food, it is increasingly
difficult to resist the temptation to eat at least a small
but tasty piece.

Food additives are natural or synthetic substances
added to products, raw materials and semi-finished
products to improve their taste, appearance and shelf
life. Many food additives appeared following the need

to mass produce food products, which differ from home
cooking. Although food additives are necessary to pre-
serve the marketability of products, they should not
mislead the consumer. Unscrupulous manufacturers
often provide false information on labels, and we need
to know what is contained in the products we choose on
supermarket shelves [1].

Today, there are many food additives that the con-
sumer does not think about or know. In European coun-
tries, the use and production of food additives increased
by 2%. Various sweeteners are becoming especially pop-
ular. The presence of various food additives in products
must be displayed using the “E” index following the Eu-
ropean Community and identified according to the In-
ternational Classification System (INS) [2].

The most common additives we study are monoso-
dium glutamate (E621), sodium nitrite (E250) and Pon-
ceau 4R (E124). These additives have a negative effect
on human health and can also cause serious diseases.
Among the most common negative consequences are
migraine, anxiety, schizophrenia, epilepsy, depression,
Alzheimer’s and Parkinson’s diseases, decreased muscle
tension and blood pressure, asthma, abdominal pain,
nausea, tachycardia, weakness, and others [3-4].

Food additives affect all organs and systems of the
body, but in our case, the adrenal glands are susceptible
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Figure 1 — Structural organization of the adrenal gland of the rat’s
control group. Hematoxylin and eosin staining. Magnification: okh.
10, obh. 10. Marking: 1 — cortex; 2 — medulla.

to these substances. Recently, the number of cases of
adrenal gland diseases has been increasing.

The aim of the study.

Study the structural organization of the adrenal
glands medulla of rats in a comparative-species aspect
and obtain control data and structural-functional chang-
es after exposure to a food additive complex.

Object and research methods.

To conduct the research, white outbred rats with a
weight of 0.350+0.15 kg were used, which were kept
under standard conditions in the vivarium of the Pol-
tava State Medical University. During the experiment,
the requirements of the humane treatment of animals,
which are regulated by the Law of Ukraine “On the Pro-
tection of Animals from Cruelty Treatment” (N2 3447-IV
dated 21.02.2006) and the European Convention on the
Protection of Vertebrate Animals Used for Scientific Re-
search and Other scientific goals (Strasbourg, 1986).

In the control group, saline and drinking water were
administered orally. Rats from the experimental group
were orally administered a 10% solution of sodium ni-
trite (E250). Monosodium glutamate (E621) was admin-
istered at 20 mg/kg in 0.5 ml of distilled water. Ponceau
4R was administered at 5 mg/kg in 0.5 ml of distilled
water daily. Doses of food additives for rats were twice
lower than the permissible norms in food products. Rats

-~

Figure 2 — Remodeling of the structural components of the rat
adrenal gland after the 16th week of the experimental study.
Hematoxylin and eosin staining. Magnification: okh. 10, obh. 10.
Marking: 1 — cortex, 2 — medulla.

were removed from the experiment after 1, 4, 8, 12 and
16 weeks with the help of ether anesthesia and subse-
quent euthanasia. Fragments of rat adrenal glands were
fixed in a neutral formalin solution and embedded in
paraffin. After obtaining paraffin blocks, histological sec-
tions were made, stained with hematoxylin and eosin
and examined using a Biorex light microscope with a
DCM 900 digital photomicroscope. The examined mate-
rial was fixed in glutaraldehyde and sealed in Epon-812
to obtain semi-thin sections. Prepared sections were
stained using toluidine blue. The morphometric meth-
od measured the average total diameter of the cortex
(glomerular, fasciculate, reticular zone) and medulla. A
system of visual analysis of histological preparations was
used during morphometric studies. Images of histologi-
cal preparations of rats adrenal glands were displayed
on a computer monitor using a microscope and a Vision
CCD camera. Morphometric studies were performed on
a personal computer using the VideoTest-5.0 program,
KAAPA Image Base and Microsoft Excel. Statistica 10,
BiostatPro 6, and Microsoft Excel 2019 software were
used to process the obtained data statistically. Calcu-
lations and indicators in the samples were performed
using the Shapiro-Wilk test. The quantitative assess-
ment of the obtained data included the determination
of the arithmetic mean of the variation series (M) and
its standard error (m). The Student’s t-test was used to
compare quantitative values in paired series. The differ-
ence was considered significant at a value of p<0.05.

Research results and their discussion.

After conducting the research, it was established
that the adrenal glands of rats consist of two parts that
are different in origin, structure and functions: the sur-
face — cortex and the central —medulla.

After measuring the size of the medulla of the ad-
renal glands of the control group, it was established
that the average total diameter of the medulla was
(382.22+3.61) um (fig. 1).

After taking a complex of food supplements for one
week, the diameter of the adrenal medulla increased to
the value of (598.06+12.58) um, an increase of 56.47%.
This phenomenon can be caused by cell hypertrophy and
swelling of the medulla of the adrenal glands. After 4th
week of observation, the indicator was (515.64+4.79)
um, which exceeds the control value by 34.91%. After
the 8th week, the total diameter of the medulla was
(416.83£1.92) um, which is 9.05% higher than the con-
trol value (fig. 2). At 12 and 16 weeks, the values were
(585.29+8.43) um and (512.8145.55) um, which exceeds
the control values by 53.15% and 34.17%, respectively
(fig. 3).

During the morphometric study, it was found that
the hemomicrocirculatory bed (HMCB) of the adrenal
glands of rats is well-developed and consists of several
components. After we experimented with the effect of
food additives on the adrenal glands of rats, we noticed
systematic changes in the vessels of the medulla and
their structural reorganization.

According to literature sources, the response of
HMCB to external and internal environmental factors
is quite specific. Therefore, during the morphological
study of HMCB elements, we analyzed the total diam-
eter of arteries, venules and capillaries, the lumen of
these vessels and the average thickness of their walls [5-
6]. In particular, we paid attention to the uneven thick-
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ening of the walls of arterioles, [ ;4
venules and capillaries, which
manifested itself in the form of

swelling and disorganization of o
the connective tissue surround- .
ing these vessels. Hyperemia
HMCB and vasodilatation were
also recorded [7]. w
During the morphometric
analysis of the general indica- | *®
tors of the vessels of the me- ik

dulla of the adrenal glands of
rats, it was established: the
overall average diameter of the |
arterioles of the control group
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1st week this indicator was
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(6.91+0.04) um, decreased by
1.71% from the initial value;

Figure 3 — The diameter of the medulla of the control group and after administration

of the food additive complex.

after the 4th week, the indicator otes: * — p<0.05 compared to the control group, ** — p<0.05 compared to the last term of the

of the total average diameter of experimental study.
arterioles was (7.2240.05) um,

which is 2.71% more than the control value; after the
8th week, the indicator was (6.95+0.06) um and was
1.14% less than the initial values; after the 12th week
of the experimental study, the indicator of the total av-
erage diameter of arterioles increased to (7.67+0.07)
pum, which is 9.11% higher than the initial values; the
most noticeable changes occurred in the 16th week,
the index of the total mean diameter of arterioles was
(7.86+0.08) um, 11.81% higher than the control value.

The average diameter of the lumen of the arterioles
of the control group was (5.47+0.02) um. After the 1st
week of taking a complex of food additives, the indica-
tor was (5.38+0.03) um, which is 1.56% less than the
control value; after the 4th week of the experiment,
the average diameter of the lumen of arterioles was
(5.61+0.04) um, which is 2.56% higher than the control
value; after the 8th week, the indicator was (5.53+0.06)
pum, 1.09% higher than the control values; after the 12th
week of the experimental study, the average diameter
of the lumen of the arterioles was (5.97+0.07) um -
9.14% higher than the control values; the most signifi-
cant changes occurred after the 16th week: the average
diameter of the lumen of arterioles was (6.11+0.08) um
—11.70% higher than the control value.

It was established that the average diameter of the
arteriole wall of the control group was (1.54+0.01) um.
After the 1st week of the experimental study, the aver-
age diameter of the arteriole wall of rats was (1.51+0.03)
um, which is 1.95% less than the initial values. After the
4th and 8th weeks, the indicators were (1.58+0.04) um
— 2.59% more and (1.520.05) um — 1.29% less than
the control value. Starting from the 12th week, signifi-
cant changes in the diameter of the arteriole wall were
observed - (1.68+0.06) um — 9.09% higher than the
control values. After the 16th week, the indicator was
(1.72+£0.07) um - 11.69% higher than the standard
value.

The total diameter of the venules of the medulla of
the adrenal glands of the control group was (16.53+0.12)
um. After the 1st week of the experiment, the indica-
tor was (15.74+0.14) um — 4.78% less than the control
values. After the 4th and 8th weeks, the indicators of
the total diameter of the venules were (16.19+0.15) um

and (19.07+0.17) um — 2.06% less and 15.37% more
than the initial values. After the 12th week, the indi-
cators approached the initial values and amounted to
(16.9310.18) um — 2.42% higher than the control val-
ues. After the 16th week, the indicator of the total diam-
eter of the venules of the brain substance increased sig-
nificantly and amounted to (19.65+£0.19) um — 18.87%
higher than the control value.

The average diameter of the lumen of the venules of
the medulla of the adrenal glands of the control group
of rats was (15.930.11) um. After the 1st week of using
a food supplement complex, the indicator of the lumen
of the venules of the medulla was (15.16+0.13) um —
4.83% less. After the 4th and 8th weeks, the indicators
were (15.61+0.15) um — 2.01% less and (18.38+0.17)
pum — 15.38% higher than the control values. After the
12th and 16th weeks, the indicators were (16.32+0.18)
pm and (18.93+0.19) um — 2.44% and 18.83% higher
than the control values.

The diameter of the wall of the venules of the me-
dulla of the adrenal glands of the control group of rats
was (0.61+0.01) um. After the 1st and 4th weeks, the
indicators were (0.58+0.03) um and (0.59+0.04) um -—
by 4.92% and by 3.28%, respectively, less than the ini-
tial value. After the 8th and 12th weeks, the indicators
were (0.71+0.05) um and (0.62+0.06) um —16.39% and
1.64% higher than the control values. After the 16th
week, the changes were most noticeable. The diameter
of the venule wall was (0.7310.07) um —19.67% higher
than the control values.

The total average diameter of the capillaries of the
medulla was (7.14+0.02) um. After the first week of
using a complex of nutritional supplements, the average
diameter of capillaries was (6.64+0.04) um —7.01% less
than the control values. After the 4th week, significant
changes were observed in the average diameter indica-
tor (11.54+0.12) um —60.62% higher than the initial val-
ues. After the 8th and 12th weeks, the indicators were
(6.05+0.05) um and (6.38+0.07) um, respectively, which
is 15.27% and 10.64% lower than the initial values.

The average diameter of the lumen of the capillaries
of the control group medulla was equal to (6.05+0.02)
pm. After the 1st week of using a complex of food addi-
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tives, this indicator was (5.62+0.03) um, which is 7.11%
less than the control values. The most noticeable chang-
es occurred after the 4th week of the experimental
study: the average diameter of the lumen of the capil-
laries of the brain substance was (9.78+0.04) um, which
is 61.65% higher than the control value. After the 8th,
12th and 16th weeks, the indicators were (5.12+0.06)
pum, (5.41+0.07) um, (5.7240.08) um, which is less than
the control values by 15, 37%, 10.58% and 5.45%, re-
spectively.

The average diameter of the capillary wall of the
control group was (1.07£0.01) um. After the 1st week,
this indicator was equal to (0.99+0.03) um — 7.48% less
than the previous indicators. After the 4th week, the
average diameter of the capillary wall was (1.73+0.04)
pm —61.68% higher than the control values. After the
8th, 12th and 16th weeks, the indicators were equal to
(0.91+0.05) pm, (0.96+0.06) um and (1.01+0.07) um,
which is 14.95%, 10 .28% and 5.61% less than the initial
values.

During the experiment, the influence of a food addi-
tive complex, which included monosodium glutamate,
sodium nitrite and Ponceau 4R, in the early stages of the
study revealed a decrease in the diameter of the blood
vessels of the hemomicrocirculatory bed of the medulla
of the adrenal glands in rats. This decrease is related to
the influence of the components of food additives, simi-
lar to the reaction of the vascular bed to external factors
[8-9]. Comparing changes in the average values of the
total diameter and lumen of arterioles, capillaries, and
venules of the medulla, it should be noted that these in-
dicators correlate with each other in different periods of
the experiment and reflect unidirectional morphological
changes in these structures [10-11].

Arterioles responded by increasing the diameter of
the lumen, starting mainly from the 4th week of the
experiment [12]. Further development caused an in-
flammatory reaction with signs of edema, which led
to a decrease in the lumen of arterioles and capillaries
and an increase in the diameter of venules. Restorative
and compensatory reactions aimed at neutralizing the
source of alteration and restoring the vessels’” morpho-
functional state did not complete the restoration of nor-
mal hemodynamic parameters [13-14]. In the last weeks
of the study, an increase in the lumen of the vessels was
observed, which led to decompensation and a decrease
in the diameter of the lumen of the vessels. Signs of hy-
poxia in the adrenal glands medulla accompanied this.

Conclusions.

The effect of a food additive complex on the vessels
of the medulla of the adrenal glands in rats at the initial
stages of the study was characterized by spasm of blood
vessels of the hemomicrocirculatory bed, which arose
due to the effect of the food additives, as well as an in-
crease in the diameter of the lumen of the vessels as a
result of hemodynamic disturbances. In the later stages
of the experiment, inflammatory reactions and hypoxia
occurred, which led to the development of compensato-
ry and restorative reactions, but complete recovery did
not occur. This indicates the need for further research
and understanding of the impact of food additives on
the vascular system and the development of measures
to preserve health.

Prospects for further research.

An immunohistochemical study of rats’ adrenal
glands after consuming a food additive complex will be
conducted.
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CTPYKTYPHA OPrAHI3ALLIAA MO3KOBOI PEHOBUHU HAQHUPKOBUX 3A103 LLIYPIB B HOPMI TA MICNA BN/IU-
BY KOMNJEKCY XAPYOBUX NOBABOK

[oHueHko C. B., binaw C. M.

Pestome. [laHa pob60Ta MiCTUTb JOCNIAXKEHHA CTPYKTYP MO3KOBOI PEYOBUHM HAAHWPKOBUX 327103 LLYPiB B HOPMI
Ta NicNA BXKMBaAHHA KOMIMIEKCY Xap4yoBUX J0OABOK.

[Ons npoBeAeHHA 4aHOTo eKCNepMMEeHTY M1 BUKOPUCTAIM BionTaTn HagHMPKOBKUX 33103 Wypis. OTpumaHi 3pas-
KM nigaasanmca ¢apbyBaHHIO reMaTOKCUIHOM Ta €03MHOM, A TAKOXK METUIEHOBUM CUHIM Ta TONYTAMHOBUM CUHIM.
Y xo4j Haworo AocniasKeHHa Byan 3acTOCOBaHI ricTONOrIYHI, MOPPOMETPUYHI | CTaTUCTUYHI meToaM.

B pesynbTaTi 4aHOro AoCNiAKeHHA Byno BCTAHOB/IEHO, L0 NiCAS BUMIPHOBaHHA PO3MipiB MO3KOBOI PEYOBUHMN
HaAHMPKOBMX 337103 KOHTPOJIbHOI rPYNu cepeHA 3arajbHa TOBLLMHA MO3KOBOI pe4oBUHM cTaHOBMANA (382,22+3,61)
MKM. icns nepLuioro TUKHA, TOBLUMHA MO3KOBOI pe4oBUHK 36inblunnacs Ao 3HadeHHs (598,06+12,58) mkm. Micns
4 TUKHIB cnocTepekeHb, NOKa3HMK cTaHoBUB (515,64+4,79) MKM, Nics BOCbMOTO TUXKHSA 3ara/sibHa TOBLMHA MO3-
KOBOI pe4oBUHK cTaHoBMANA (416,83+1,92) MKM; Ha ABaHAAUATMIA Ta WICTHAAUATUA TUXAEHb, 3HAYEHHA CKNaaanu
(585,29+8,43) mkm Ta (512,81+5,55) mKm, BignosigHo.

OTpuMmaHi gaHi nig, 4ac eKCNepuMMEHTY BKa3yltTb Ha Te, L0 KOMMAEKC XapyoBMX A00aBOK, TaKMX AK rayTamat
HaTpPIto, HITPUT HaTpito i [TOHCO 4R, cNpUYMHAE 3ananeHHA Ta 3MiHW CTPYKTYPU FreMOMIKPOLMPKYAATOPHOI CMCTEMMU,
30Kpema apTepion, KaninAapis i BEHy.

CepepgHi 3Ha4YeHHA 3arasbHOro AiameTpa, giameTpa NPOCBITY Ta TOBLUMHWM CTIHOK MIKPOCYAWH 3MiHIOBaAMUCA
BMNPOAOBIK eKcnepumeHTy (3 4-ro no 16-i TMxKAeHb) i BiAnoBiganm dpasam 3ananbHOI peakKLii Ta npouecam penapa-
uii i pereHepadii, Lo, o4eBNAHO, NOB’A3aHI 3 NPAMUM BNJIMBOM KOMMOHEHTIB Xap4yoBMX A06aBOK Ha CTiIHKMX CyauH
Ta PeaKLilo CYAMHHOI cMcTeMM Ha 30BHIWHI dakTopu. CyanHU BEMKOro Kanibpy pearyBanu 36inblUeHHAM pe3unc-
TMBHOIO AiameTpy Yepe3 NopyLeHHA remoamMHamMmiyHnux ymoB. Hagani, BHacnigok Aji xapuosux 4o6aBoK, BUHUKAE
3ananbHa peakuifa 3i CXMAbHICTIO A0 HAabPAKY, WO NiATBEPANKYETHCA 3IMEHLIEHHAM NPOCBITY cyauH. Lle cnpuynHae
aKTMBALLilO apTepio-BeHYNAPHMX aHACTOMO3iB, LLLO NPU3BOAUTb A0 36iNblUeHHS AiaMeTpy BEHY MO3KOBOT peYoBMHU
HaAHWPKOBWX 337103 Y LUYPIB.

BigHOBNOBaNbHO-KOMMNEHCATOPHI peakLii, CIPAMOBAHI Ha HEWTPANi3aLio AKepena NOWKOAMKEHHA Ta BigHOB-
NeHHA MopdOdYHKLIOHANBHOIO CTaHY CYAMH, HE MPU3BENU 40 NOBHOMO BiAHOBAEHHS HOPMA/IbHUX FEMOSNHAMIY-
HUX MOKA3HUKIB, LLLO HA OCTAHHIX TUXKHAX AOCNIAMKEHHA NPOABAAETLCA 36iNbLUEHHAM NPOCBITY CYAMH | AeKOMMNeHca-
Li€t0, 3BMEHLIEHHAM AiaMeTpy NPOCBITY CyanH 0b6MiHHOT NaHKuW. Lie cynpoBOAKYETHCA 03HAKaMM FiNOKCii B MO3KOBIl
pPEeYOBMHI HAAHMPKOBUX 33103, WO CBIAYMTb NPO NOPYLUEHHA reMOANHAMIYHMX YMOB.

Knwouosi cnosa: raytamart HaTpito, Mopdosoria, MO3KoBa peyoBUHA, HAZAHUPKOBI 3a7103K, HITPUT HaTpito, MoHCO
4R, ciTyacTa 30Ha, KipKOBa pPevyoBMHA, FTEMOMIKPOLIMPKYIATOPHE pPycno, Wwypu, MOpdOodyHKLiOHaNAbHI 3MiHM, cyBmi-
KPOCKONiYHi 3MiHW, EHAOKPUHOLMUTH.

STRUCTURAL ORGANIZATION OF THE ADRENAL GLANDS MEDULLA OF RATS IN NORMAL AND AFTER INFLUENCE
OF FOOD ADDITIVE COMPLEX

Donchenko S. V., Bilash S. M.

Abstract. This work contains a study of the structures of rats’ adrenal glands’ medulla in normal conditions and
after using a food additive complex.

For this experiment, we used biopsies of rat adrenal glands. The obtained samples were stained with hematoxylin
and eosin, methylene blue and toluidine blue. During our research, histological, morphometric and statistical
methods were applied.

As a result of this study, it was established that after measuring the medulla of the adrenal glands of the control
group, the average total thickness of the medulla was (382.2243.61) um. After the first week, the thickness of
the medulla increased to the value of (598.06+£12.58) um. After the 4th week of observation, the indicator was
(515.64+4.79) um; after the 8th week, the total thickness of the medulla was (416.83+1.92) um; for the 12th and
16th weeks, the values were (585.29+8.43) um and (512.81+5.55) um, respectively.

The data obtained during the experiment indicate that a complex of food additives, such as sodium glutamate,
sodium nitrite and Ponceau 4R, causes inflammation and changes in the structure of the hemomicrocirculatory
system, in particular arterioles, capillaries and venules.

The average values of the total diameter, the diameter of the lumen and the thickness of the walls of microvessels
changed during the experiment (from the 4th to the 16th week) and corresponded to the phases of the inflammatory
reaction and the processes of repair and regeneration, which are related to the direct effect of the components of
food additives on vessel walls and the reaction of the vascular system to external factors. Large-caliber vessels
reacted by increasing the resistive diameter due to hemodynamic conditions. In the future, as a result of the action
of food additives, an inflammatory reaction occurs with a tendency to swelling, which is confirmed by a decrease in
the lumen of the vessels. This causes the activation of arteriovenular anastomoses, which leads to an increase in the
diameter of the venules of the adrenal medulla in rats.

Restorative and compensatory reactions, aimed at neutralizing the source of damage and restoring the
morphofunctional state of the vessels, did not lead to a complete restoration of normal hemodynamic parameters,
which in the last weeks of the study is manifested by an increase in the lumen of the vessels and decompensation,
a decrease in the diameter of the lumen of the vessels of the exchange link. This is accompanied by signs of hypoxia
in the medulla of the adrenal glands, which indicates a violation of hemodynamic conditions.
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COMPARATIVE MORPHOLOGY OF THE THYROID GLAND
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
lilysvyatotska@gmail.com

The thyroid gland has an extensive range of hormonal influences on the organs and systems of the body, as well
as on the functioning and processes of adaptation of the body to environmental factors. Conducting experimental
research on the reconstruction of the thyroid gland in various pathological conditions requires a deeper study of
the features of the structural organization of the specified organ in experimental animals. The use of anatomical,
morphometric and histological research methods made it possible to find out the peculiarity of its macrostructure in
white rats, in particular, the absence of a pyramidal lobe, the presence of an inconspicuous glandular isthmus, the
mass of the thyroid gland of a white rat, which was 0.035£0.05 mg, the dimensions of the gland, in particular its
length was 6.55+0.05 mm, width — 3.75+0.02 mm, thickness — 2.65+0.002 mm, tight fit of the thyroid gland capsule
to its parenchyma, the difference in the thickness of the interlobular septa of the gland in its central and peripheral
parts glands (thinner on the periphery), changes in the shape of gland cells depending on their functional state,
placement of C cells singly between the basal membrane and the basal pole of thyrocytes (parafollicular arrange-
ment) and the surrounding of these cells with a dense network of capillaries, which, in turn, is also a related feature
of the location of human C cells, various levels of metabolic processes in the cellular elements of the thyroid gland
of laboratory rats. The obtained data will make it possible to create a base based on which it is possible to establish
reactive changes in the thyroid gland and further use the data in modelling the effects of various factors for the pre-
vention and treatment of human thyroid pathology.

Key words: thyroid gland, macro — and microanatomy, rat.
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Introduction.

Among the endocrine organs, the thyroid gland has
unique features of morphological structure and function-
ing. It attracts considerable attention from researchers in
various fields due to a wide range of hormonal influences

on the development of a living organism, the formation
and functioning of its systems, and the processes of ad-
aptation to changing environmental factors. Receptors
of thyroid hormones of the thyroid gland are expressed
on the nuclear membranes of all body cells, which deter-
mines the wide spectrum of action of these hormones [1,
2, 3]. Thyroid hormones affect all types of metabolism,
stimulate oxidative processes, affect the absorption of
oxygen by cells, maintain water-salt balance, stimulate
cell differentiation and proliferation, indirectly regulate
carbohydrate metabolism, affect the contractility of the
myocardium, the heart rate and the tone of blood vessels
[4, 5, 6]. The wide variability of clinical manifestations of
dysfunctions of the thyroid gland itself or disorders of the
function of its hormones is associated with such a wide
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