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OOCNIAXKEHHA AWMHAMIKM CTPYKTYPHUX eNeMeHTIB BPOHXIB BU3HAYaIM BEIMUMHY TOBLLMHM iX CIM30BOT 0BOIOHKM,
M’A30BOrO LWapy, a TaKOX MiAC/AM30BOrO NPOLIAPKY, BOJIOKHUCTO-M A30BO-XPALLOBOT Ta aABEHTULLIAHOT 060NOHOK.
Pe3ynemamu. BuasneHo ¢aKT NOTOHWEHHA CIM30BOI 060/10HKM BPOHXIB B paHHbOMY Nepiofi po3BUTKY anepriy-
HOTO 3ana/sbHOro npouecy B aereHsax Ha 23-Tio i 30-Ty fobu cnoctepexkeHHA. OgHOYacHO Npu ubomy B 1-ii Ta 2-iit
eKCrnepMMeHTaNbHUX FPynax CNOCTePIraeETbCsA NOTOBLLEHHA M A30BOrO LWAPY C1M30B0T 06010HKM BPOHXIB BiANOBIA-
Ho B 1,2 i B 1,4 pa3u, NOpiBHAHO 3 KOHTPO/IEM. HalcyTTeBiWe NOTOBLLEHHA M 30BOi NIACTUHKM CIN30BOT 060/10HKM
6POHXIB BUABNAETHCA NPOTATOM Mi3HLOTO Mepioay PO3BUTKY afiepriYHOro 3anasbHOro NPOLLEeCy B nereHAx Ha 36-Ty
[00y cnoctepekeHHn B 3-ii eKcnepuMeHTanbHil rpyni, KoedilieHT 36inblieHHs byB 2,5. BucHo8KU. BcTaHOBEHO,
o ceHcmbinisauia Ta iHransauiiHa aneprisauis MOPCbKMX CBMHOK 0BasibbymiHOM Bege A0 MOTOHLWEHHA C/IM30BOI
06010HKM 6poHXiB (B 1,7 pasiB NOPiIBHAHO 3 KOHTPO/IEM) 3@ PaXyHOK MaCMBHOI AeCTPYKLT enitenianbHOro NoKpuey
B PaHHbOMY Nepiofi, 3 HAaCTYMHMM MOTOBLLEHHAM CNM30BOI 060/I0HKM BPOHXIB B Ni3HBOMY PO3BUTKY aNepriyHoro
3ananeHHA gMxanbHUX WAnaxis (B8 1,2 pa3n NOpPiBHAHO 3 KOHTPONEM) 33 paxyHOK rinepTpodii m’sa3oBoro wapy (Ko-
ediuieHT 36inblueHHA 2,5 B 3-ili eKcnepuMMeHTasbHIl rpyni) i HabpAKY CNOJYYHOTKAHMHHOIO KOMMOHEHTY. 3a3Ha-
YyeHi NeBHi 3MiHM HOCATb CTaZiliHWMI XapaKTep i € pe3y/bTaToM BMANBY HEMPOEHAOKPUHHUX Ta iIMYHHUX paKTopiB
PO3BUTKY anepriyHOro 3anaseHHs Ha eniteniaibHUM, CNONYYHOTKAHUHHWUIA Ta F1aAKOM A30BUA KOMMOHEHTU CTiHKK
bpoHXxiB.
Kntouosi cnoBa: 6poHx; ekcnepuMeHTasibHe afepriyHe 3ananeHHaA; 0BafbbyMiH; MOPCbKa CBUHKa.

DYNAMICS OF THE STRUCTURAL ELEMENTS OF GUINEA PIGS BRONCHI AFTER OVALBUMIN SENSITIZATION

Popko S. S., Evtushenko V. M.

Abstract. The reaction of structural elements of bronchi is the urgen tissue of morphology and medicine in
general, as well as one of the insufficiently studied point in the study of morphological changes in the bronchi
with allergic inflammation in the chronobiological aspect. The purpose of the study is to study the dynamics of the
structural elements of the bronchial wall of guinea pigs sensitized with ovalbumin. Material and methods. We have
studied the lung of 48 guinea pigs, using histological, morphometric and statistical methods under conditions of
experimental ovalbumin-induced allergic inflammation, simulated by three times subcutaneous sensitization and
subsequent 8-day intranasal inhalation of ovalbumin. To assess the dynamics of the bronchi structural elements,
the thickness of their mucosa, muscle layer, submucosa, fibromusculocartilagineous layer and adventitial layer were
determined. Results. The fact of thinning of the bronchial mucosa was revealed in the early period of the development
of an allergic inflammatory process in the lungs on the 23rd and 30th days of observation. Simultaneously, there
is a thickening of the muscle layer respectively by 1.2 and 1.4 times compared with the control in the 1st and
2nd experimental groups. The most significant thickening of the muscle layer is observed in the late period of the
development of allergic inflammatory process in the lung on the 36th day of observation in the 3rd experimental
group, which increasing coefficient is 2.5. Conclusions. It was found that sensitization and challenge with ovalbumin
lead to a thinning of the bronchial mucosa (1.7 times compared to control) due to massive destruction of the
epithelial layer in the early period, followed by thickening of the bronchial mucosa in the late development of allergic
inflammation of the airways (1.2 times compared with control) due to hypertrophy of the muscle layer (increasing
coefficient is 2.5 in the third experimental group) and edema of the connective tissue component. These changes
have staged nature and are the result of the effect of neuroendocrine and immune factors in the development of
allergic inflammation on the epithelial, connective tissue and smooth muscle components of the bronchial wall.

Key words: bronchus; experimental allergic inflammation; ovalbumin; guinea pig.
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adaptation of the cardiovascular system to the stressors
of adverse factors.

Due to participation in protein metabolism, THs are
required for synthesis of many structural proteins in the
body, which determines their effect on the mass of such
important internal organs as the adrenal glands and
liver, and on the body weight as an integrative index of
the body status [1, 2, 3]. Generalization of the above
gives the understanding that the thyroid gland (TG) is
an organ that plays one of the leading roles in the pro-
cesses of ensuring vital functions of the body.

Progressive growth of various thyroid pathologies [4,
5] and its maintenance at a high level are due to a num-
ber of objective reasons, which include the presence
of iodine-deficient biogeochemical habitats [6, 7], poor
diet of certain social groups [8, 9], anthropo- and tech-
nogenic environment pollution with chemicals having
thyroid-disrupting properties [10, 11], and salts of heavy
metals [12, 13], damaging effects of physical factors
[14]. This afforded ground to L.V. Gerbilsky et al. back in
1994 for raising the issue of environmental disorders of
the TG as an important health problem in Ukraine.

In general, the territory of Ukraine is characterized
by a mosaic location, and even a combination of areas
with iodine deficiency and areas with environmental
pollution [15, 16]. That is why the study of thyroid activ-
ity should involve a wide arsenal of methods. Thus, im-
plementation of mathematical technologies permitted
to study the intimate mechanisms of thyroid hormones
synthesis and secretion when consuming iodine of dif-
ferent chemical nature [17, 18, 19]. However, the most
common methods to determine the condition of the
gland and to study its functional capacity are morpho-
logical and biochemical ones. Their combination, which
are histochemical methods, permits to comprehensively
study morphofunctional cell status and to visually de-
termine localization of certain chemical compounds and
substances. The histochemical methods permitted to
study a number of the thyroid gland’s features in normal
and in pathology, in particular, to clarify the histochem-
istry of nucleic acids, glycogen, ascorbic acid, minerals in
thyroiditis of various etiopathogenesis, neoplastic pro-
cesses, etc.

The study of the TG’s hormonal activity using the
possibilities of histochemical method A. DesMarais
& Q.N. LaHam permits to draw accurate conclusions
about the organ’s functional status: in special staining
of histological specimens hormonally active colloid frac-
tion containing iodinated thyroglobulin is discolored to
blue, whereas in its absence colloid is discolored to yel-
low. In recent years, the method has been used to study
the effects of various chemical [20] and physical factors
on the TG, including hypergravity [21], electromagnetic
[22, 23] and radioisotope [24, 25] radiation. At the same
time, despite the urgency of the thyroid pathology
problem in the available scientific sources, the use of A.
DesMarais & Q.N. LaHam method to study activity of the
TG in its common functional disorders is inadequately
treated [26].

The aim of the study. The Aim of this work was to
study the features of the rat TG intrafollicular colloid’s
hormonal activity in such common disorders of thyroid
activity as hypothyroidism due to iodine deficiency, po-
tentiated iodine deficiency hypothyroidism, hyperthy-
roidism.

Object and methods of the research. The study was
carried out in the spring and summer period under stan-
dard vivarium conditions. Given that the nature of nutri-
tion and TG structure of rats are the closest to those in
humans, the experimental animals were white nonlin-
ear male rats with initial weight of 140-160 g. Ten rats
of the control group (group 1) were kept on a common
diet, thirty animals of experimental groups (groups 2 —
4, ten rats in each group) — on a semi-synthetic isocaloric
starch-casein diet, deficient in iodine.

Water-soluble vitamins were supplied with a stan-
dard vitamin solution made of distilled water, fat-soluble
vitamins and a-tocopherol — with unrefined sunflower
oil. All nutrients were consumed by rats in the amounts
recommended for animals of this species and age. Es-
sential macro- and micronutrients were obtained with a
salt mixture of J.H. Jones & C. Foster, from which potas-
sium iodide was extracted; the residual iodine content
in this diet did not exceed 1.6-1.8 pg/rat/day. Fiber was
consumed by rats with filter paper in the amount of 0.1-
0.2 g/rat/day. The food mixture was laid in the feeders
once a day in the morning after cleaning the cages, the
drinking bowls were filled with distilled water, access to
which was free.

Group 1 rats were a universal control for animals of
other groups — the state of their TG intrafollicular colloid
served as a normal standard. Histochemical features
of intrafollicular colloid in group 2 rats consuming a
semi-synthetic iodine-deficient isocaloric diet indicated
changes in hypothyroidism caused by alimentary iodine
deficiency.

In order to aggravate TG disorders inherent in hy-
pothyroidism, rats of group 3 received the thyrostatic
drug mercazolyl (ZAT “Farmatsevtychna kompaniya
“Zdorov’ya”, UA) in a histologically confirmed amount
of 3 mg/kg body weight, the state of TG intrafollicular
colloid in this group rats served the model of potenti-
ated hypothyroidism. In group 4 rats the state of hyper-
thyroidism was induced by oral administration of thy-
reoidinum (OO0 “Belgorodvitaminy”, RU), which they
consumed in a tested dose of 15 mg/100 g body weight.
Given the high sensitivity of the TG to stress, mercazolyl
and thyreoidinum were consumed by animals of groups
3 and 4 physiologically with the food mixture. The study
design is presented in table 1.

At the end of the 30-day observation, the rats were
decapitated under ether anesthesia, their TGs were
carefully separated from the connective tissue and pre-
pared for histological examination according to stan-
dard procedures. The TG intrafollicular colloid hormonal
activity in rats of each group was studied in histologi-
cal specimens stained by the method of A. DesMarais &
Q.N. LaHam [27]. Each study began with a visual inspec-
tion of the specimens to establish the features of the
TG’s histoarchitectonics. After that, 400 follicles were
studied, in which the color and condition of the colloid
were determined.

The functional activity of the TG was evidenced by:
the percentage of follicles with blue colloid (BCF — blue
colored follicles), which contained iodinated thyroglob-
ulin; the percentage of follicles with hormonally inac-
tive yellow colloid (YCF — yellow colored follicles); the
percentage of follicles with mixed colloid, consisting of
colloid fragments colored in blue and yellow in different
ratios (BYCF — blue-yellow colored follicles); the percent-
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Table 1 — Study design to clarify histochemical features of the

thyroid gland’s intrafollicular colloid in nonlinear whi

rats under the model conditions of hypothyroidism due to
iodine deficiency in the diet, potentiated iodine deficiency

hypothyroidism and hyperthyroidism (n = 40)

Results and discussion. Visual examination
of rat TG histological specimens in all studied
groups showed the organ-specificity of their
histoarchitectonics. The results studying the
histochemical features of the TG intrafollicular

te male

colloid are presented in table 2.

Group Nutritional conditions; Back- nﬁg‘;:?gﬁ: tﬁy”,";‘;?,ff;, Histochemical features of the TG intrafollic-

of animals | 8r°und :cgg';iqcigtnjfent inthe | e/ke body | (mg/100g body | ular colloid of intact rats are presented in fig. 1.

weight) weight) Histochemical characteristics of the TG in-

. =110 CGVF not given not given trafoIIic'uIa_r colloid in rats of group 2 are pre-
sented in fig. 2

n =210 1.6-1.8 ug/ll?g(:gody weight not given not given Analysis of digital parame.t(.ers in ta.ble. 2

3 1SCD _ showed that under the conditions of iodine

n=10 1.6-1.8 pg/kg body weight 3 not given deficiency in the diet, the TG functional activity

4 ISCD ) in rats of the discussed group underwent pro-

n=10 | 1.6-1.8 ug/kgbody weight | "°Ct&VeN 15 nounced changes. This consisted in a rapid de-

Note. CGVF — complete general vivarium feed; ISCD — isocaloric starch-casein diet.

age of follicles in which no colloid was detected (FWC —
follicles without colloid), marked by us as “dumb”.

To expand the interpretive capabilities of the meth-
od, we proposed to supplement the summary part of
the study with new indices: the percentages sum of fol-
licles capable of supplying thyroid hormones — the con-
tent of follicles with functionally active colloid (BCF and
BYCF), which according to our data is within the limits of
98% in the intact male rats, as well as the ratio between
the percentages of BCF and YCF, which in the thyroid
glands of intact male rats makes 35:1.

Stained histological specimens were examined under
a Biolam (RU) light microscope at magnification of x320,
and the morphological picture of the TG was objectified
using Olympus OM-D, 5 Mpx digital camera.

The data obtained in each group were summarized
and presented as the arithmetic mean and its error [28],
and then the percentage (Mtm) of follicles with differ-
ent contents was determined; digital parameters were
processed using the licensed StatSoft Statistica v 6.0
software; the data reliability was assessed by Student’s
t-test at the level of statistical significance p<0.05. At all
stages of the study, the requirements of “European Con-
vention for the Protection of Vertebrate Animals used
for Experimental and other Scientific Purposes” were
met (Strasbourg, 1986; Kyiv, 2013).

Table 2 — Hormonal activity of thyroid glands’
intrafollicular colloid in nonlinear white male rats
under model conditions of hypothyroidism caused
by iodine deficiency in the diet, potentiated iodine

deficiency hypothyroidism, hyperthyroidism

(n=40)
Intrafollicular colloid color of thyrocytes
Grqup |0f blue yellow, mixed without
animals , g ’ i
% % % COI.I:(:ld'
n=110 69.75+4.67| 1.50+0.30 | 28.75+1.02 | not found
2 14.60+1.43| 9.60+0.91 | 75.60 + 2.86 not found
n=10 |p<0.01(1)| p<0.01(1) | p<0.01(1)
3 2.22+0.68 | 3.50+0.35 | 15.75+1.68
n=10 |P< 0.01(1) | p<0.01(1) | p<0.01(1) |78.75+3.03
- p<0.01(2)1p<0.01(2) | p<0.01(2)
4 85.33+3.3
n=10 |p<0.01 (1) 1.33+£0.54| notfound 13.33+3.3

Note. Numbers in parentheses indicate the number of the group
which was compared to; indices were not included in the table at
p>0.05.

crease in the BCF percentage and a significant
increase in the YCF content (compared to the
parameters of intact animals in group 1; p<0.01); the
ratio of BCF to YCF was 1.5:1 compared to 35:1 in the
intact rats. At the same time the content of BYCF sharply
increased in the structure of the glands (75.60+2.86%
compared to 28.75+4.02% in group 1; p<0.01).

Since the study conditions suggested insufficient in-
take of iodine as a substrate for the TH synthesis, the
established facts coincided with the statement [22, 29]
that the intensity of amino acids iodination in the colloid
is equivalent to the intensity of thyroid hormonopoiesis.

We consider the specified changes of the thyroid
gland’s histochemical picture as the general signs of its
hormone-producing function’s suppression. At the same
time, in the structure of the TG in rats of the discussed
group 2 the content of the described follicles with func-
tionally active colloid, capable of performing specific
hormone-producing activity (combination of BCF and
BYCF), reached 90-91%, which differed slightly from
intact rats (98%, p>0.05). In our opinion, the obtained
data indicate a certain functional adaptation to the con-
ditions of alimentary iodine deficiency, in addition, they
can be qualified as a cytomorphological justification of
the thyroid function phenomenon under the conditions
of iodine starvation.

Under conditions of potentiated iodine deficiency,
the main structural element of the thyroid TG in rats of
group 3 (fig. 3) were FWC (78.75+3.03%). The number
of hormonally active follicles (combination of BCF and
BYCF) was within the range of 16-21%, which was by 4.5
times lower than in the glands of group 2 rats (p<0.01).
The ratio between BCF and YCF continued to decrease
and was 1:0.67. Thus, the histochemical picture of the
TG in rats of the discussed group differed significantly
from that not only in group 1 but also in group 2, where
rats were kept under the conditions of unpotented ali-
mentary iodine deficiency.

The presented data indicate a significant suppres-
sion of specific thyroid activity associated with potentia-
tion of iodine deficiency hypothyroidism. The results of
our studies coincide with the information [30], in which
the presence of FWC is considered as a morphological
sign of depletion in the functional capacity of the thy-
rocyte. We believe that the established changes in the
histochemical structure of the TG not only indicate a sig-
nificant functional overstrain of the organ, but they are
morphological evidence of failure in previously achieved
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Figure 1 — Thyroid glands of intact rats.
Staining by A. DesMarais & Q. N. LaHam. Magn. x320.
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Figure 3 — Thyroid glands of rats under the conditions of
mercazolyl-potentiated alimentary iodine deficiency. Staining by A.
DesMarais & Q. N. LaHam. Magn. x320.

adaptation to the existence under the conditions of io-
dine deficiency.

In the conditions of thyroid-induced hyperthyroid-
ism, the TG histochemical features in rats of group
4 (fig. 4) consisted in a significant predominance of
follicles with dense blue colloid: the amount of BCF
reached 85.33%+3.31%, while the amount of YCF was
only 1.33+0.54%. There was a rapid increase in the ratio
between their percentages (47:1), which exceeded that
of the intact animals. The obtained results are consis-
tent with the data [25, 29] that the increase in the per-
centage of follicles with iodinated thyroglobulin in the
histostructure of the TG indicates the activation of its
function.

Nevertheless, in the TG’s histostructure of the dis-
cussed group rats BYCF were absent. Taking into account
that the amount of FWC in the glands of the discussed
group rats was 13.33+3.31%, and the content of follicles
with hormonally active colloid was within the range of
82-88%, we believe that the results indicate a significant
functional stress due to growth of the TG’s functional
activity.

Thus, common disorders of thyroid functional activ-
ity are accompanied by certain histochemical manifes-
tations, which can be considered as their histochemical
markers. The obtained results have both scientific and

Figure 2 — Thyroid glands of rats under the conditions of alimentary
iodine deficiency.
Staining by A. DesMarais & Q.N. LaHam. Magn. x320.

Figure 4 — Thyroid glands of rats in thyroid-induced
hyperthyroidism.
Staining by A. DesMarais & Q.N. LaHam. Magn. x320.

practical significance, as they expand the evidence base
of histological diagnosis in common thyroid pathology.

Conclusions

1. The high informative value of the histochemical
method by A. DesMarais & Q.N. LaHam for studying
features of the thyroid gland’s activity at its functional
disorders is confirmed, which permits to recommend its
wider use in thyroid pathology studies.

2. The high content of mixed colloid follicles in the
structure of the thyroid gland, which is observed under
the conditions of alimentary iodine deficiency, indicates
a functional stress of the organ, which can be used as a
histochemical marker of subclinical hypothyroidism.

3. The predominance of “dumb” follicles in the thy-
roid gland’s histostructure, in which no colloid was de-
tected, which is observed in a combination of such mu-
tually potentiating negative effects as alimentary iodine
deficiency and uptake of thyrostatic substance, indicates
profound hormonal disorders and may indicate malad-
aptation in the “thyroid gland” physiological system.

4. The predominance of follicles filled with dense
colloid containing iodized thyroglobulin in the histos-
tructure of thyroid glands, against the background of
“dumb” follicles and the absence of follicles with mixed
colloid indicates a significant functional stress of the
organ due to excessive increase in its functional activity,
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which may be a histochemical marker in hyperthyroid-  and follicles with mixed colloid, as well as the ratio be-
ism. tween the percentage of blue and yellow follicles.

5. To increase the informativeness in histochemical Prospects for further research suggest studying the
studies of thyroid function, we propose to use the index  features of the thyroid gland follicular thyrocytes’ spe-

of follicles containing functionally active colloid, which  cific activity at different levels of its integration into the
we consider to be the sum of follicles with blue colloid  pody.
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OCOB/IBOCTI TOPMOHA/IbHOI AKTUBHOCTI IHTPA®OIKY/IAPHOIO KONOIAY WUTONOAIEHOI 3AN1031
BI/INX LLYPIB MPU NOLUMPEHUX PO3NALAX Ti AIANBHOCTI

Pabyxa O.l.

Pe3tome. 3pocTaHHA TMPEOigHOT NaToNorii CNOHYKAE PO3LWMPIOBATU apceHan iHGOPMaTUBHUX METOAIB A0CAI-
OyKeHHA MopdodyHKLiOHaNbHOIO CTaHy WMTONOAIBHOI 3a103K.

Mema 0ocnioxceHHs nonsarana y BCTaHOBAEHHI HAMM 0cob6/IMBOCTEN TOPMOHANbHOT aKTUBHOCTI iHTpadonikynsap-
HOTO KO/0iAy WHUTONOAIOHMX 327103 LLLYPiB NPY NOLWMPEHUX PO3aafaXx TUPEOiAHOT AifsNbHOCTI: FiNoTMPeosi, 3ymoBse-
HoMyY AediuMToM oAy, a TaKoXK NoTeHLiMoBaHOMY MogoaediunMTHOMY rinoTUpeosi, rinepTupeosi.

0O6’ekmom sus4eHHA 6YyNU WMTONOAIOHI 3a7103M HENiHIMHUX BiNnX LWypiB-camuiB. 3MiHM FiCTOXiMIYHMX BNaCTU-
BOCTel iHTpadOoNiKyNAPHOro Kooigy BM3Ha4YaaM 3a metogom A. DesMarais & Q.N. LaHam. I3 40 TBapuH 3 macoto
Tina 140-160 r 6yno cbopmoBaHo YoTMpK rpynu no 10 TBapuH y KoXKHin. LLypi rpynu 1 nepebyBanu Ha cTaHAapT-
HOMY 3arasibHOBiBapHOMY KOPMi, CTaH iHTpadonikynsapHOro Konoigy ix WMTonoAibHmx 3a103 6yB €Ta/IOHOM HOPMMU.
LLypi 2-i, 3-i Ta 4-i rpyn CNoXKnBanu HaNiBCUHTETUYHKNI i30KaNOPIMHMUIN KPpOXManbHO-KaseiHoBMI pauioH. LLypi rpynu
2 nepebyBann B MOAENbHUX YMOBAX animeHTapHoro aediunty oay; y rpynu 3 nposBsuM aliMeHTapHOro rinoTupeosy
NOTEHLilOBaIM MEPKa30AinoM B 403i 3 Mr/Kr Macu Tina; Ana PO3BUTKY rinepTupeosy y rpyni 4 6yno 3acTocoBaHo Tu-
peoianH y ao3i 15mr/100macu Tina. Yepes 30 aHis 6y/10 4OCNIAKEHO TOPMOHA/IbHY aKTUBHICTb iIHTPAONIKYIAPHOTO
Kooiay wmtonoaibHmx 3anos, gas yoro B 400 donikynax BM3HAYaAM CTaH i Konip Konoigy. MoKasHuKamm yHKL,i-
OHANbHOrO CTaHy 33103 6yau BiACOTKOBI BMICTU PONiKYNIB i3 FOPMOHANbHO aKTUBHMM KONOILOM CUHBOIO KONbOPY
(PCK), donikynis i3 ropMOHaNbHO HEAKTUBHMUM KOJI0TA0M KOBTOro Konbopy (PHKK), donikynis 3i 3milaHum Kono-
iooMm, Wo cKknagaBecs i3 GparmMeHTiB KO0idy CUHbOIO Ta YKOBTOIO KOJIbOPY B Pi3HMX chiBBigHOWeHHAX (PCHKK); doni-
KY/NK, B AKMX He Byno BuABAeHO Konoigy (PBK), nosHavanmcs Hamu AK «HiMi». [Ina po3LWMpPeHHs iHTeprnpeTaLinHnX
MOX/IMBOCTEN MeTOoAY MW 3aNpPONOHYBaaM MOro 4OMNOBHUTM NOKA3HMKaMU CYMU BiACOTKOBMUX BMICTiB GpONiKyANiB, AKi
34,aTHi NOCTayaTh opraHiam TMpeoigHUMK ropmoHamm (PCK pasom 3 PCHK), Wo 3a HAWKMMM SAaHUMM B iIHTAKTHUX
wypis cArae g0 98%. Hamu TakoXK 3aNpoOnoOHOBaHO BUKOPMCTOBYBATHM CMNiBBIAHOLEHHSA MiXK BiACOTKOBMMW BMiCTamMm
®OCK i XK, ake B 3a7103ax iHTaKTHUX WypiB cTaHOBUTb 35:1. MpenapaTtu, Wo BUroToB/eHi Ta nodpapboBaHi 3 go-
TPUMaAHHAM BUMOT W,0A0 FiCTOXiMIYHMX NpenapaTis, BMBYA/IM Nif, CBITI0OONTUYHMM MiKpocKornom Bruonam (P®) npu
36inbLweHHi x320.

Hawumun gocnigykeHHAMM 6yno AoBeAeHO BMCOKY iHGOpPMaTUBHICTbL ricToximiyHoro metogy A. DesMarais &
Q.N. LaHam ansa BMBYEHHS AiANbHOCTI WMTONOAIOHOI 331031 Npu i PyHKLIOHANbHUX po3iagax. Beankuii Bmict
(75,6012,86%) y cTpyKTypi 32103 $ONiKyNiB 3i 3MilLAHUM KONOIAOM, WO CNOCTEPIraeTbcA NP animeHTapHoOMy Je-
biunTi Moay, a TakoXK BKasye Ha GyHKLIOHa/bHE HAMpPyXeHHA opraHy Ta mMo¥e byTW 3acTocoBaHe AK riCTOXiMid-
HWIW MapKep cyBKAiHiYHOro rinotupeosy. BmicT donikynis, AKi 34aTHI 4O rOPMOHONPOAYKYBabHOI AifNbHOCTI (cy-
KynHicTb ®CK Ta ®PCHKK), B ymoBax animeHTapHoro ioaofediumty aocaras 90-91%, o He3Ha4yHO BiapisHANOCA
BiZL MOKAa3HMKa B iHTaKTHUX LypiB (98%): oTpMMaHi AaHi BKa3yoTb Ha NeBHY QyHKLiOHa/bHY adanTal,ito 40 YyMOB
animeHTapHoro gediunty noay. MNpu noTeHuitoBaHHI AediunTy Moay B Xap4oBOMY paL,iOHi TUPEOCTaTUYHO i€t
MepPKasoiny B CTPYKTYpi 327103 nepeBaxkann «Himi» donikynm (78,75+3,03%), Wwo cBigunTb Npo rMnboki posnaam
rOPMOHANbLHOI AiANBHOCTI | MOXe BKa3yBaTK Ha iMOBipHe NopyLeHHA aganTaLii oprany. lig BNAMBOM TUPEOigUHY
B ponikynax wmtonoaibHMx 3a0103 3araiom nepesarkanu Gposikyan, 3anoBHEHI ryCTUM KO/0ilOM CUHbOTO KONbOpPY
3 Mlof0BaHUM TupeornobyniHom (85,33+3,3%). Mpwu BiacyTHOCTI GONiKyNiB 3i 3MilLAHMM KONOIAOM Lie BKA3ye Ha Mno-
CUNEeHHA PYHKLIOHAaNbHOT aKTUBHOCTI 3a7103M i € TICTOXIMIYHUM MapPKepOM rinepTUPeosy; NPy HAABHOCTI «HIMUX»
donikyniB Le moxke 6yT1 03HAKOI 3HAYHOrO GYHKLLIOHANIbHOTO HaMPYKeHHA OpraHy BHAC/iA0K HaAMipHOro MiaBu-
LLLeHHA 1oro GyHKLIOHaIbHOT aKTUBHOCTI.

OTXe, nowmnpeHi posnagn GpyHKLIOHA/bHOI aKTUBHOCTI LWMTONOAIOHOT 33/103M MaloTb BU3HAYEHi TiCTOXiMiYHI
NPOABU, AKI MOXKHA BBAXKATW IXHIMM FICTOXIMIYHMMKW MapKkepamun. OTpMMaHi pe3ynbTaTh CTAHOBAATDL AK HAYKOBe, TaK
i NPaKTUYHE 3HAYEHHSA, OCKIZIbKM MOXKYTb PO3LIMPUTU A0Ka30BY Ha3y riCTONOrYHOT AiarHOCTUKM NP PiSHOMaHITHIlN
TUpeoiaHin natonorii.

Knouosi cnoBa: wutonoaibHa 3anosa, mopdodyHKUiOHaNbHI po3naan, TMpouuT, iIHTpadonikynsapHuii Konoig,
metoa A. DesMarais & Q.N. LaHam, rictoximiuyHi mapkepu TUpeoigHOro cTaTycy, rinoTMpeos, rinepTupeos.

HORMONAL ACTIVITY FEATURES OF INTRAFOLLICULAR COLLOID OF WHITE RAT’S THYROID GLAND IN
COMMON DISORDERS OF ITS FUNCTION

Ryabukha O. I.

Abstract. The growth of thyroid pathology encourages expanding the arsenal of informative methods to study
the morphofunctional state of the thyroid gland. The aim of the study was to establish the features of intrafollicular
colloid hormonal activity of the rat thyroid gland in common thyroid disorders: hypothyroidism due to iodine
deficiency, potentiated iodine deficiency hypothyroidism, hyperthyroidism. Thyroid glands of nonlinear white
male rats were the object under study. Changes in the histochemical properties of the intrafollicular colloid were
determined by the method of A. DesMarais & Q.N. LaHam. Out of the 40 animals weighing 140-160 g, four groups of
10 animals in each were formed. Group 1 rats were kept on standard general vivarium diet, the state of intrafollicular
colloid in their thyroid glands was the standard norm. Rats of groups 2, 3 and 4 consumed a semi-synthetic isocaloric
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starch-casein diet. Group 2 rats were kept in the model conditions of alimentary iodine deficiency; in group 3
manifestations of alimentary hypothyroidism in rats were potentiated with mercazolyl at the dose of 3 mg/kg body
weight; to develop hyperthyroidism in group 4, thyreoidinum at the dose of 15 mg/100 g body weight was used.
After 30 days, the hormonal activity of the thyroid gland’s intrafollicular colloid was studied, whereto the condition
and color of the colloid were determined in 400 follicles. Indices of the glands’ functional state were the percentage
of follicles with hormonally active blue color colloid (BCF - blue color follicles), follicles with hormonally inactive
yellow color colloid (YCF - yellow color follicles), follicles with mixed colloid, included colloid fragments of blue and
yellow color in different proportions (BYCF - blue and yellow follicles). Follicles in which no colloid was detected
(FWC - follicles without colloid), were referred to as “dumb”. To improve the interpretive potential of the method,
we proposed to supplement it with the percentage sum indices in follicles that can supply the body with thyroid
hormones (BCF together with BYCF), which according to our data reached 98% in intact rats. We also proposed to
use the ratio between the percentages of BCF and YCF, which was 35:1 in the glands of intact rats. Tissue specimens
manufactured and stained in accordance with the requirements for histochemical preparations were studied with a
Biolam light optical microscope (RU) at magnification x320.

Our studies proved the high informative value of the histochemical method by A. DesMarais & Q.N. LaHam to
study the thyroid gland’s activity in its functional disorders. The high content (75.60+£2.86%) of follicles with mixed
colloid in the structure of the glands, which is observed in alimentary iodine deficiency, indicates the functional
stress of the organ and can be used as a histochemical marker of subclinical hypothyroidism. The content of follicles
capable of hormone-producing activity (combination of BCF and BYCF) in the conditions of alimentary iodine
deficiency reached 90-91%, which slightly differed from that of intact rats (98%): the obtained data indicate a
certain functional adaptation to the conditions of alimentary deficiency. When potentiating iodine deficiency in the
diet with thyrostatic action of mercazolyl, the structure of the glands was dominated by BCF (78.75+3.03%), which
indicates a deep disorder of hormonal activity and may indicate a probable impairment of the organ’s adaptation.
Under the influence of thyroidin in the follicles of the thyroid gland, the follicles dominated, which were filled with
a dense blue colloid with iodinated thyroglobulin (85.33+3.3%). In the absence of follicles with mixed colloid, this
indicates an increase in the functional activity of the gland and is a histochemical marker of hyperthyroidism; in the
presence of “dumb” follicles, this may be a sign of significant functional stress of the organ due to excessive increase
in its functional activity.

Thus, common disorders of the thyroid gland’s functional activity have certain histochemical manifestations,
which can be considered their histochemical markers. The obtained results are of both scientific and practical
significance, as they can expand the evidence base of histological diagnosis in various thyroid pathology.

Key words: thyroid gland, morphofunctional disorders, thyrocyte, thyroidal colloid, A. DesMarais & Q.N. LaHam
method, histochemical markers of thyroid status, hypothyroidism, hyperthyroidism.
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38’A30K ny6iKauii 3 nNNnaHOBMMM HayKOBO-A0CNIA-
HUMM poboTamu. [locnigKeHHA BUKOHAHO Y MeKax Ha-
YKOBO-A0C/iAHOI poboTn Kadegpu aHaTomii ntogmHu
XapKiBCbKOro HaLioHa/NbHOrO MeaUYHOro yHiBepcuTeTy
«lHoMBiAyanbHa aHAaTOMIYHA MIHAMBICTb KpaHioToMo-
rpadiyHmMx ocobamBocTelt Ta NPOCTOPOBUX B3AEMOBIA-
HOLWeHb AiNAHOK rofioBM NOAMHU B nMocTeMbpioHasb-
HOMY nepiogi oHTOreHesy», N2 ageprkaBHOI peecTpauii
0118U000954.

Bctyn. MNpoTarom 6araTbox POKiB AOCUTb BaXKJIMBUM
NUTaHHAM Mmopdoorii € BUBYEHHS ocobanBocTel byao-
BM Yepena, 30Kpema cepegHboi YepenHoi amku (CYA)
[1-5]. BusHaueHHs bygosu Ta dopmu CYA B 3aneRHOCTI
Bif, CTaTi 03BO/IUTL Xipypram obupatn Halibinblu edek-
TUBHMI cnocib onepaTMBHOrO BTPYYAHHA MPU NiKyBaH-
Hi NYXAMHHUX YW IHWKX NPOLECIB Y MeXKax L€l AinaH-
KM BHYTPIiWHbOT ocHOBM Yepena (BOY) [5-11]. Ha Hawy
OYMKY, AeTanizoBaHa MopdoOMeTprYHA XapaKTepmucTunka

33 JOMNOMOrOK KpPaHiOMETPUYHMX iHAEKCIB AOMOMOXKe
Xipypram BAOCKOHA/1t0BaTH iCHYHOYi Ta po3pobasaTu HOBI
MEeTOAM AiarHOCTUKM Ta ONepaTUBHUX BTPYYaHb 3rigHO 3
3anNMTamMu Cy4acHOI MeguLMHN.

MeTta pobotn — BcTtaHOBUTM dopmu CYA noanHK
3piNoro BiKy 3a 4ONOMOIOKO KPaHiOMETPUYHUX iHAEKCIB.

0O6’eKT i meToaM AocniaxKeHHA. [locniaKeHHsA BUKO-
HaHO Ha niacTasi BUBYEHHA 50-TM KpaHioTOomorpam Ta
50-Tu KicTKoBMX NpenapartiB Yepena ob6ox cTaTten noam-
HU 3piforo BiKy. MpoBoaunack AeTanbHa mopdomeTpin
cyAa.

KpaHiomeTpuuHe pocnigxeHHa CHA Ha KpaHioTo-
MOrpamax tofen 3pinoro Biky NPoBoANAOCH 33 AOMO-
MOFOK CMCTEMM aHATOMIYHOI Bi3yanisauii Anatomage
table, 3i BctaHOBNEHOW Nporpamoto Launching Table 6.0
Application. BumiptoBaHHA niHiltHMX napameTtpis CYA
Ha KiCTKOBMX MpenapaTtax yepena noauHU Byno npose-
[EeHO 3a CTaHAaPTHOK KPaHioNOriYHOK METOAMKOM, 3
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