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Hypothyroidism occupies the major place among iabrders of the thyroid gland. The reason for ibiboth extensive
iodine deficiency areas and the influence of nhtamd artificial goitrogens. The purpose of thedgtwas to compare the effect of
organic and inorganic iodine on the hormonal agtief the thyroid glands in white nonlinear malésravhich were under the
conditions of alimentary iodine deficiency, potateéd by mercazolilum. Because the intensity ofdidial colloid amino acids
iodination is equivalent to the activity of hormgmeduction, the thyroid gland activity was deterad histochemically by the method
of A. DesMarais & Q.N. LaHam. It was determinedt theganic iodine activates the thyroid gland’s homal activity more than
inorganic iodine, while taking organic iodine thstbchemical picture of the thyroid gland dependedhe dose of iodine consumed
and tended to normalize with its increase.
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O.1. Padyxa

OCOBJMBOCTI TOPMOHAJILHOI AKTUBHOCTI IHTPA®OJIIKYJISIPHOT'O KOJIOI Y
TUPOLMUTIB BIJINX HIYPIB ITPU CITO’)KUBAHHI OPTAHIYHOI'O I HEOPTAHIYHOI'O
noay B YMOBAX INIOTEHIIMOBAHOI'O AIIMEHTAPHOI'O HOAOAE®ILUTY

T'imotupeos nocigae OCHOBHE MicIIe cepell YCiX po3JamiB MisUIbHOCTI MUTONOAIOHOT 351031, [IpHYIrHOIO IIHOTO € SIK OOIMHpPHi
HononedinuTHI apeand, Tak i BIUIMB MPUPOAHMX 1 IITYYHHX TOUTpOreHiB. MeToro poboTu Oyino MOpiBHSUIBHE NOCIIHKEHHS BIUIUBY
OpraHiyHOrO i HEOpPraHiYHOTO HOXy Ha TOPMOHAIBHY AKTHBHICTH IIUTONOMIOHMX 3a103 OUINX HENIHIHWX IIypiB-CaMIiB, SKi
nepebyBali B yMOBaxX aliMEHTapHOIO Ae(inuTy HOMy, MOTEHMIHOBAHOTO MepKa3oiinoM. OCKUIBKH IHTEHCHBHICTH HOTyBaHHS
AMIHOKHCIIOT IHTPaQOJIiKy/IPHOTO KOJNOINy €KBIBAJIGHTHO AaKTHBHOCTI TOPMOHOYTBOPEHHS, AKTHBHICTh IIMTONOMIOHOT 3amo3i
BU3HaYaM Ticroximiudo 3a meronom A. DesMarais & Q.N. LaHamYcraHosieHo, 10 OpraHiuHMid HOJ aKTHBI3y€ TOPMOHAIBHY
AKTHBHICTh IIUTONMOMIOHOT 3aJ1031 OUIblie, HDK HEOpPraHiYHWi HOM, MpU LbOMY P HPHUiIMaHHI OpraHiYHOro #omy ricToxXiMiuHa
KapTHHa [IUTONONIOHKX 321103 OyJ1a 3yMOBIICHA JJ03010 CIIOKHUTOTO WOy 1 HpH il 301IbIIeHH] Maia TeH/ICHIIIIO 10 HOPMaJTi3yBaHHSI.

KirouoBi cioBa: mmmrornoniOHa 3amo3a, (QONIKYISIPHUHA THUPOLMT, iHTPadONIKYISpHUHA KOOI, OpraHiyHWi WO,
HEOpraHiuHuiA 1oy, ononedinut.

The paper is a fragment of the research projectvVi@epment of prognostic and diagnostic criteriasiga of experimental
models, improvement of the metabolic processesddisotreatment in some diseases of internal orgarasskin”, state registration
No. 01164004506.

Activity of the endocrine system is largely detered by the state of the thyroid gland (TG), which

through its hormones plays a key role in the pseesf metabolism, growth and differentiation séties, i.e.
participates in most vital processes of endotheorganisms [12, 15]. However, thyroid pathologyumes
the major place among all endocrine disorders {4Y,.8ith a tendency to its constant growth [2]. Thest
common thyroid disorder is hypothyroidism, in partar due to iodine deficiency in soil, water, lbfceds.
In addition, the thyroid gland’s status to largeteeat than other endocrine glands depends on eme&ntal
conditions [14]: the share of anthropogenic andisirial hypothyroidism is constantly growing. Pdigion
of alimentary iodine deficiency by xenobiotics aaitrogens significantly reduces the TG functicacivity,
which negatively affects the activity of the wholady.

Correction of alimentary iodine deficiency lies mplenishing iodine pool in the body [9].
Traditionally, inorganic iodine compounds are ufsgdhis purpose — iodides and iodates [7]. In megears,
the features of thyrotropic effects of various drupiologically active supplements or food products
developed on the basis of iodine of organic chdmmiature have been increasingly studied [1, 4, AQ].
comparative study of organic and inorganic iodifieces on the content of iodine in the thyroid glaand
ascorbic acid in the liver and adrenal glandswbight of these organs and the body weight, whiclects
certain aspects of specific thyroid function and body status as a whole, was covered in our previo
publications [8, 13]. At the same time, to expama ¢vidence base of the study, it is advisableséoather
methods. Among the considerable variety of empiriggproaches to the study of thyroid activity, the
possibilities of histochemical methods, which pertoi determine the hormonal activity of thyrocytase
attracting more and more attention. In particularistological specimens of thyroid tissue staibgdthe
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method of A. DesMarais & Q.N. LaHam, it is possitiledetermine the degree of thyroidal colloid amino
acids iodination.

The purposeof the study was to establish the hormonal agtfeiatures of thyroidal colloid in rats at
consumption of organic and inorganic nature iodmé¢he conditions of the potentiated alimentaryined
deficiency.

Materials and methods.The object of study was histological specimenshefrat thyroid gland,
stained by the method of A. DesMarais & Q.N. LaHad]. The subject of the study was hormonal agtivit
of thyroidal colloid in the correction of alimenaindine deficiency, potentiated by taking a thyatis drug,
with organic and inorganic iodine.

The study was performed on 90 white nonlinear makewith an initial body weight of 140 — 160 g,
which in the spring-summer period were kept oraadsrd isocaloric starch-casein diet for 30 dagcréate
the conditions for nutritional iodine deficiencgdine compounds were not added to the salt mixiyre H.
Jones & C. Foster. Water-soluble vitamins were wowesl by rats in the form of an aqueous solutiai, fa
soluble vitamins and-tocopherol — with unrefined sunflower oil; the sziof dietary fiber was filter paper.
All nutrients were consumed by rats according ®récommendations for animals of this species gad a
access to water being free.

The state of alimentary iodine deficiency was piged by mercazolilum (ZAT “Health”
Pharmaceutical Company, Ukraine), which was addeithé food mixture in the histologically confirmed
dose of 3 mg/kg body weight. Correction of iodirefidency was performed with organic and inorganic
iodine. The source of organic iodine was iodinggiro drug obtained from the Black Sea red algae
Phyllophora nervosdDC.) Grev. [8], the source of inorganic iodine 2% solution of potassium iodide in
distilled water. Both iodine-containing substaneese consumed by rats in quantities that provided t
following histologically determined doses of iodimeinimal (21ug/kg body weight), moderate (5@/kg
body weight), large (100g/kg body weight). Rats were divided into 9 groap40 animals in each. Group 1
rats consuming common vivarium feed were a uniV&saontrol for animals of all other groups. Rats of
group 2 were kept under the conditions of alimgnitadine deficiency; their thyroid glands were uded
determine the features of the histochemical pidtutgypothyroidism (€ control). Mercazolilum was added
to the feed of groups 3 to 9. The thyroid glandgmiup 3 rats were used as contrglt@€ determine the
potential effects of mercazolilum on hormonal astivRats of groups 4, 5 and 6, against the backgtamf
mercazolilum intake, consumed organic iodine in twses of 21, 50 and 10@y/kg body weight,
respectively, rats of groups 7, 8, 9 consumed airainounts of inorganic iodine.

At the end of the experiment, the animals were gieatad under ether anesthesia. The hormonal
activity of their thyroid glands was determinedttitiemically in histological specimens stained bg t
method of A. DesMarais & Q. N. LaHam. In each cd€¥) follicles were processed. The specimens were
examined with Bilam light optical microscope at thagnification of x320. The morphological picturasy
objectified with a Olympus OM-D, 5 Mpx digital carae

Humane treatment of vertebrates used for experahant other scientific purposes was observed at
all stages of the study (Strasbourg, 1986; Kyid30The obtained data were processed using theskd
program StatSoft Statistica v6.0 and presentelleaarithmetic mean and its error (M+m); the dalialviity
was assessed by Studetitisst at the level of statistical significanc®5.

Results of the study and their discussionindices of thyroid gland’s activity were: conterit o
follicles with hormonally active blue colloid (bluelor follicles — BCF), follicles with hormonaliyactive
yellow colloid (yellow color follicles — YCF), faltles containing mixed fragments of blue and yeliow
different ratios (blue and yellow color folliclesBY CF); follicles in which no colloid was detectédllicles
without colloid — FWC), were marked as “dumb”. ks with hormonally active thyroglobulin are sl
blue, while follicles with hormonally inactive camit are stained yellow. The obtained data are miesbén
table. 1.

It was found that the thyroid glands of rats inugp® 1 — 9 had organo-specific architectonics. The
histochemical structure of the thyroid gland innaasls of group 3 was characterized by an absolute
predominance of FWC, while the number of functinialvolved follicles (total BCF and BYCF) was wiith
the range of 16% — 21%. These data differ sigmiflgafrom those in groups iCand G and indicate
significant inhibition up to the absence of hormoaetivity in thyrocytes, which is logical to codsr a
consequence of significant functional overstraimuseal by consuming a thyrostatic drug against the
background of iodine deficiency and impaired fumtdl adaptation of the thyroid gland to the aliragnt
iodine deficiency conditions.

Table 1
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Hormonal activity of thyroidal colloid in white rat s at consuming organic and inorganic iodine under
the conditions of mercazolilum-potentiated alimentay iodine deficiency, M+m

Group Thyroidal colloid color
of animals blue, % yellow, % mixed, % without colloid, %
1n£(1:1()) 69.75+4.67 1.50+0.30 28.75+1.02 not detected
2 (@) 14.60+1.43 9.60+0.91 75.60+2.86 not detected
n=10 p<0.01 (1) p<0.01 (1) p<0.01 (1)
3(Q) 2.22+0.68 3.50+0.35 15.75+1.68 78.75+3.03
=10 p<0.01 (1) p<0.01 (1) p<0.01 (1) p<0.01 (1)
p<0.01 (2) p<0.01 (2) p<0.01 (2) p<0.01 (2)
7.80+0.91 29.20+2.01 44.20+1.82 19.80+2.49
4 p<0.01 (1) p<0.01 (1) p<0.01 (1) p<0.01 (1)
n=10 p<0.01 (2) p<0.01 (2) p<0.01 (2) p<0.01 (2)
p<0.01 (3) p<0.01 (3) p<0.01 (3) p<0.01 (3)
29.25+2.81 32.25+1.14 38.50+3.33
5 p<0.01 (1) p<0.01 (1) p<0.01 (1)
n=10 p<0.01 (2) not detected p<0.01 (2) p<0.01 (2)
p<0.01 (3) p<0.01 (3) p<0.01 (3)
p<0.01 (4) p<0.01 (4) p<0.01 (4)
35.00+3.72 5.80+0.73 19.20+2.81 39.60+4.32
6 p<0.01 (1) p<0.01 (1) p<0.01 (1) p<0.01 (1)
n=10 p<0.01 (2) p<0.01 (2) p<0.01 (2) p<0.01 (2)
p<0.01 (3) p<0.01 (3) p<0.01 (3) p<0.01 (3)
p<0.01 (4) p<0.01 (4) p<0.01 (4) p<0.01 (4)
9.67+0.98 5.3310.72 84.33+0.72
7 p<0.01 (1) p<0.01 (1) p<0.01 (1)
n=10 p<0.01 (2) p<0.01 (2) not detected p<0.01 (2)
p<0.01 (3) p<0.01 (3) p<0.01 (3)
p<0.01 (4) p<0.01 (4) p<0.01 (4)
9.83+1.44 2.83+0.99 14.67+1.77 73.17+4.14
p<0.01 (1) p<0.01 (1) p<0.01 (1) p<0.01 (1)
8 p<0.01 (2) p<0.01 (2) p<0.01 (2) p<0.01 (2)
n=10 p<0.01 (3) p<0.01 (3) p<0.01 (3) p<0.01 (3)
p<0.01 (4) p<0.01 (4) p<0.01 (4) p<0.01 (4)
p<0.01 (7) p<0.01 (7) p<0.01 (7) p<0.01 (7)
10.45+0.92 2.9140.31 10.27+1.37 76.82+2.12
p<0.01 (1) p<0.01 (1) p<0.01 (1) p<0.01 (1)
9 p<0.01 (2) p<0.01 (2) p<0.01 (2) p<0.01 (2)
=10 p<0.01 (3) p<0.01 (3) p<0.01 (3) p<0.01 (3)
p<0.01 (6) p<0.01 (6) p<0.01 (6) p<0.01 (6)
p<0.01 (7) p<0.01 (7) p<0.01 (7) p<0.01 (7)
p<0.01 (8) p<0.01 (8) p<0.01 (8) p<0.01 (8)

Note: the numbers in parentheses indicate the gromber which the comparison was made with; atg5>idices were not included into

the table.

Adding different amounts of organic and inorgamidime to the diet of animals in groups 4 — 9
caused changes in the histochemical structureedhtiroid gland, the tendency and depth of whigiedded
on the chemical nature and amount of iodine condume

Consuming 21.g of organic iodine by animals of group 4 was aquanied by a powerful effect on
all links of hormonopoiesis in the thyroid glanid(fla).

B .. il -l ‘-K'QKN. ‘:ﬁ f - «.}‘;;‘_ % p ¥ LN 1
Fig. 1. Thyroid glands of rats when consumingu@kg body weight of organic (a) and inorganic (wine under conditions of mercazolilum-
potentiated alimentary iodine deficiency. StairtiggA. DesMarais & Q.N. LaHam. Magnification x320.
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The main sign of this was a decrease in the amoURWC (compared to £p<0.01) with a
simultaneous increase in the amount of BCF and {{3B.05 — 0.01 compared withy)CWe consider such
results to be a manifestation of the “softenindgéefof organic iodine. Consuming i of organic iodine by
rats of group 5 caused a reliable increase (cordpartne indice in animals of group 4) in the cahtef BCF
and BYCF against the background of increased numibfgdlicles without colloid (in all cases p<0.014t
the same time, the structure of the thyroid glandhe discussed group was characterized by thesalmo
complete absence of YCF (fig. 2a). Such histochalinféatures of the thyroid gland, we consider a sigjts
further functional restructuring. In addition, inig case it is possible to speak about the existefiche
“irritating dose” phenomenon, in which signs of thay’s functional stress are manifested in theades of
the condition stabilization signs.

potentiated alimentary iodine deficiency. StairtiggA. DesMarais & Q.N. LaHam. Magnification x320.

Consuming 10Qug of organic iodine by rats of group 6 was accorigghlby an increase (compared
to animals of group 5) in the amount of BCF, appeee of a small amount (5.80+0.73%) of YCF, a deme
in the content of BYCF (p<0.05 — 0.01); the FWC teoh was maintained at the previous level (p>0.05
compared to the index in group 5). The histochenpitaure of the rat thyroid gland in this groupsathe
most distant from that in the contro} @ith a certain tendency to approach the indicahéncontrol & (fig.
3a).

i, W N

A
potentiated alimentary iodine deficiency. StairtiggA. DesMarais & Q.N. LaHam. Magnification x320.

This redistribution of thyroidal colloid histocheral properties in thyrocytes, in our opinion,
indicates the functioning of the body in termstsfadaptation to enhanced hormonopoiesis when gongu
large doses of organic iodine against the backgrofifunctional imbalance.

Adding 21pg of inorganic iodine to the diet of rats in grofipvas accompanied by a significant
increase in the amount of BCF compared to the ab@yindices (p<0.01). At the same time, the follicles
with mixed content (BYCF) practically disappear&de rest of the studied indices remained at thel B\VG
control. The histochemical picture of the thyroidrgl in rats of this group is logically considetedbe a
consequence of the hormonopoiesis activation lictditar thyrocytes, which occurred in the condisaf the
organ’s insufficient functional capacity (fig. 1b)}hen adding 5@g of inorganic iodine to the diet of rats in
group 8, there was a significant increase in theusrhof BYCF (fig. 2b); the total content of BCFdaBYCF
was within the range of 21% — 28%, while the nund§é8CF was almost at the level of the previousigrdé
(p>0.05). This histochemical picture is logicallynsidered to be a morphological evidence of thegs@ose
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of inorganic iodine insufficient efficacy to actteathe specific activity of the thyroid gland undwehe
conditions of consuming a thyrostatic drug agathst background of iodine deficiency. Consumption of
inorganic iodine by rats in group 9 at the dosd@d ng (fig. 3b) did not cause significant changes m th
studied parameters of thyrocytes hormonal actogtypared to their values in animals of group 8 (@D

Thus, the main feature of alimentary iodine deficie potentiation with mercazolilum was the
predominance of follicles without signs of collardthe rat thyroid structure. The findings indicatet only
the cessation of thyrocyte hormone synthesis irotmypoidism, which coincides with the data [7], lalgo
indicates a significant sensitivity of the thyrajthnd to external influences in alimentary iodirgficdency.
Correction of hypothyroidism morphological signghwiodine-containing drugs contributed to the atton
of thyrocytes’ specific activity, as evidenced hg presence of BCF and BYCF. The finding coinciditis
the statement [6] that the intensity of amino admBnation in the colloid is the hormonopoiesigiaty
equivalent in the thyroid gland. When the thyraiddtion is activated by iodine-containing drugs, émount
of BCF grows. Thus, in particular, the intake ofjamic iodine in the minimum effective dose caused a
significant (by 3.5 times) increase in the amodrB©F; the total number of follicles with hormonalictive
content (BCF and BYCF) was 51% compared to 17%encontrol (p<0.01). The increase in the amount of
organic iodine consumed was accompanied by an eeimamt of the functional activity of thyrocytes.ush
at the moderate dose of b, the amount of BCF increased by 3.7 times condp@reats that consumed a
minimum effective dose of organic iodine — &, and the total number of follicles with hormowadkctive
content (BCF and BYCF) increased to 61%. When aoirsy a large dose of organic iodine, the discussed
indices grew respectively by 4.5 times, reachingp5At the same time, the number of BCF in the tigyro
gland of rats consuming moderate and significargesloof organic iodine increased (compared to the
minimum effective dose) by 94% and 100%, respdgtiwehich, in our opinion, indicates an increaséhe
level of thyrocytes’ functional activity with exadiag adaptive capacity of the thyroid gland andampment
of the functional balance, which was achieved bysaming the minimum effective dose of organic iedin

Consuming iodine of inorganic chemical nature alsmused some activation of thyroid
hormonopoiesis, but its manifestations differedrfrthe manifestations of thyrocytes activation bgamiic
iodine. Thus, in particular, when consuming the imim effective amount of inorganic iodine, the BCF
content increased more than by 4 times comparéeetoontrol G. However, the total amount of BCF and
BYCF did not exceed 10%, and the amount of BCF imedaat the level of control :G- 84.33+£0.72%
compared to 78.75+£3.03% (p> 0.05). Taken togetier,established indicates insufficient stimulatan
hormonopoiesis. When consuming larger (moderate lamyg) doses of inorganic iodine, we found no
dependence of the thyroid gland’s histochemicalipgcon the dose: the main morphological elemerthef
thyroid gland in rats of these groups were FWC (2% 77% respectively) with moderate (24% and 21%
respectively) number of follicles with hormonallgtize content (BCF and BYCF). At the same time, the
number of BCF alone was even smaller — 9% and Td#amount of YCF when consuming all three studied
doses of inorganic iodine was within the range%f-62%. Summarizing the effect of inorganic iodimethe
thyroid gland’s hormonopoiesis, we believe thathia discussed conditions the efficacy of the studigses
was insufficient. This to some extent coincideshvtite information [3], in which the presence ofliftds
without colloid is considered a morphological sigihthe thyrocytes’ functional activity exhaustiofhe
results obtained are consistent with our data enpitesence of differences in the effect of orgamd
inorganic iodine on the synthetic activity of folllar thyrocytes, the weight of the thyroid glaadrenal
glands and liver and the body weight [13].

1. Potentiation of alimentary iodine deficiency taking mercazolilum leads to exhaustion of
adaptive-compensatory capabilities of the thyrdiahd, as evidenced by the predominance of follicles
without colloid in its histostructure. When keepiags on a synthetic isocaloric starch-casein thietdose of
mercazolilum 3 mg/kg body weight is adequate tgpdrehe morphological signs of hypothyroidism amd t
prevent side effects caused by consuming a thyiodtag.

2. In the conditions of alimentary iodine deficignmotentiation with thyrostatic drug, consuming
organic and inorganic iodine activates the hormduattion of the thyroid gland, the efficacy of whi
depends mainly on the chemical nature of the ioctimsumed.

3. The histochemical picture of the thyroid glamdsats, which were corrected the potentiated edin
deficiency with organic iodine, was largely duetie dose of iodine consumed and tended to normaithe
its increase. The efficacy of similar doses of gamic iodine was lower.
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4. The use of iodine of various (organic or inoigaohemical nature as substrates for the productio
of thyroid hormones causes certain differencesarmbnopoiesis, which requires in-depth study of its
sophisticated mechanisms.
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