original article | UDC 636.7.09:616.441-008.64-072:613.25 | doi:

RESULTS OF INSTRUMENTAL STUDIES OF THE THYROID CONDITION
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Summary

The article presents the results of ultrasonographic studies of the thyroid gland
in domestic dogs with hypothyroidism, differentiation depending on the degree of
fatness. The research was conducted during 2018-2020 on the basis of veterinary
clinics in Poltava and Kharkiv. During this time, 11 domestic dogs were examined, in
which a comprehensive examination diagnosed with hypothyroidism. These animals
belonged to different breeds, had different sex and age. Depending on the degree of
fattening of the animals were divided into two experimental groups. The first group
of animals - with normal fatness; the second - with a clinical symptom of obesity.

After analyzing the results, we registered more significant changes in the
structure of the thyroid gland in patients with hypothyroidism in dogs of the first
experimental group compared with dogs with hypothyroidism on the background of
obesity symptoms (second experimental group). This is a 100% increase in the
echogenicity of the gland, a decrease in its size, uneven contours, as well as

thickening of the capsule of the organ in 75% of animals.
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A characteristic structural feature during ultrasonography of the thyroid gland
in dogs with hypothyroidism on the background of obesity symptoms, was the
presence of excessive amounts of subcutaneous tissue in the study area, which
significantly complicated the interpretation of the results. In these dogs only
inhomogeneity of structure with the centers of the increased acoustic density was
noted.

More than half of the patients in the second group of dogs noted a decrease in
the size of the gland; in the rest - the size of the body did not change. It should be
noted that a significant number of animals observed an increase in the echogenicity of
the gland, and the thickening of its capsule was found in less than half of the dogs in
this group.

Common to all dogs with hypothyroidism, regardless of the presence or
absence of obesity, found the heterogeneity of the structure of the pancreas. Increased
echogenicity, decreased size of the thyroid gland, uneven contours and thickening of
the capsule were more often visualized in hypothyroidism in dogs with normal
fattening. The latter may be due to the presence of excessive amounts of
subcutaneous tissue in the study area in obese dogs.
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3aJeKHO Bl CTYMEHIO BrofoBaHOCTI. JlocnmimkeHHs mpoBOAMIN BIpoaoBxk 2018-
2020 pokiB Ha 0a3i KIiHIK BeTepuHapHoi Meauiuau M. [TontaBa Ta M. XapkiB. 3a 1ei
gac Oyno mociimpkeHo 11 cBIMCBKUX cO0Oak, B SKMX 3a KOMILJIEKCHOTO OOCTEKECHHS
BCTAHOBJICHUH JiarHo3 rimotupeo3. O3HadyeH1 TBApUHU HANEXKalU J0 PI3HUX MOPI,
MaJIi pi3HY CTAaTeBY Ta BIKOBY MPUHAIEKHICTh. 3aJIEKHO BiJl CTYIEHIO BrOJAOBAaHOCTI
TBApUH PO3MOJUTHIIA Ha AB1 fociiani Tpynu. [lepina rpyna TBapuH — 3 HOPMaJIbHOIO
BrOJIOBAHICTIO; ApyTa — 13 KIIIHIYHAM CHMITOMOM O>KHPIHHS.

[IpoBiBIIM aHaji3 OTPUMAHUX PE3YNbTaTIB HAMU 3apEECTPOBAHO OUIBII 3HAYHI
3MIHU y CTPYKTYpi IMUTOMOJIOHOT 3aJl03 y XBOPUX HAa TIMOTHPEO3 coOak Meprroi
JOCHIIHOI TPYNH y TOPIBHSAHHI 13 co0akaMM 3a TIMOTUPEO3Y Ha T CHUMITOMY
OXUpIHHA (Opyra gociiaHa rpyna). Lle — cTOBiICOTKOBE 3pOCTaHHS €XOTE€HHOCTI
3aJ1034, 3MEHIIEHHS ii po3Mipy, HEPIBHICTh KOHTYPIB, a TAKOX MOTOBILEHHS KaIlCyJIn
oprany y 75 % TBapuH.

XapakTepHOIO  CTPYKTYPHOIO  OCOOJMBICTIO MiJi 4ac  yJbTpacoHorpadii
IIUTOMOIOHOT 321031 B CO0AK, XBOPHUX Ha TINOTHPEO3 HA TJII CUMIOTOMY OKHPIHHS,
Oyja HasSBHICTb HAJIMIPHOT KITBKOCTI MIAIIKIPHOI KIITKOBUHU Yy JOCHIIKYBaHIN
JUJISIHII, 110 3HAYHO YCKJIQJHIOBAJIO IHTEpIIpeTalito pe3yiabrariB. Came y 1ux cobax
BIIMIYaJIH JIMIIIE HEOHOPIIHICTh CTPYKTYPH 13 BOTHUIIIAMH ITIJIBUIIICHOT aKyCTHIHOT
HIUTHHOCTI.

VY mnoHaa MOJOBUHU XBOpUX COOAaK 3 JpYyroi Tpynu BIAMIYAIM  3MEHIUEHHS
PO3MIpIB 3aJI03H; Yy PEHITH — PO3Mip OpraHy He 3MiHtoBaBcs. Ciij BIAMITUTH, IO Y
3HAYHOI KUIBKOCTI TBapWH CHOCTEpIralMd IMIJBUILIEHHS €XOT€HHOCTI 3aJ03H, a
MOTOBILEHHS i1 KaNlCyJId BCTAHOBWJIA Y MEHIII HIXK MTOJIOBUHU COOAK WI€T TPYIH.

CriibHUM 7T BCiX cO0OakK, XBOPUX Ha TIMOTUPEO3 HE3AJICKHO BiJl HASBHOCTI ab0
BIJICYTHOCTI O>KMPIHHSI, BCTAHOBJICHO HEOJHOPIIHICTh CTPYKTYPH MiALITYHKOBOI
3amo3u. [liABUIIEHHS €XOTEeHHOCTI, 3MEHIICHHS pPO3MIpYy IIMTOMOAIOHOI 3aJ03W,
HEpPIBHICTh 1i KOHTYpIB Ta MOTOBIIEHHS KAaICyJdd 4YacTille Bi3yali3yBaJluCh 3a
rinoTupeo3y B co0aK 13 HOPMAJILHOIO BrOI0BAHICTIO.

Kuo4oBi cjioBa: rimotupeos, 0xXUpiHHSA, YIbTpacoHorpadis, co0akm.
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AHHOTALUA

B cratbe mnpuBeAeHBI pe3ydbTaThl YJIbTPACOHOIPA(PHUUECKUX HCCIEIOBAHUN
IIUTOBUJHOW eJe3bl y JOMAllHUX cOo0aKk OOJbHBIX TUIIOTHPEO30M, IPOBEIEHO
mupdepeHurani0 B 3aBUCHUMOCTM OT CTENEHM YIOUTAHHOCTH. 3a BpeMs
uccienoBaHuii Obl0 uccnenoBaHo 11 cob0ak ¢ aMarHo3oM TUNOTHPEO3. bbLan
BBIJICJICHBI JBE IPYIIBI B 3aBUCUMOCTH OT CTEIIEHU YIIMTAHHOCTHU KUBOTHBIX. [lepBas
- C HOPMAJIBHOM YIIUTAHHOCTH; BTOPAs - C KIMHUYECKUM CUMIITOMOM OXKUPECHHUS.

3aperucTpUpOBaHO 3HAYUTENBHBIC U3MEHEHUS B CTPYKTYpE IIUTOBUIHON JKEJIE3bI
co0aKk MepBOWM TIPYIIbI - CTOMNPOLIEHTHOE BEJIMYEHUE IXOTCHHOCTU IKEJE3bl,
YMEHBUICHUSI €€ pa3Mepa, HEPOBHOCTb KOHTYPOB, a TAK)K€ YTOJIIEHUE KalCyJbl
oprana (75%).

Jist OonbIIMHCTBA cO0AaK BTOPOM TpYyNNbl XapakTEpHIM OUI0 yMEHbIIECHUE
pPa3MepOB XKEJIE3bI; PEXKE - pa3MepP OpraHa HE MEHSJICS.

O6mwmM  mpu3HakoM i co0ak  Obula  HEOAHOPOIHOCTH  CTPYKTYpBI
MO/KENyI0YHOM  skene3bl. [loBBIIIIEHHME HXOr€HHOCTH, YMEHBILIEHHE pa3Mepa
IIUTOBUJHON JKEJE€3bl, HEPOBHOCTh €€ KOHTYPOB M YTOJIIEHHE KAaICyJbl Yalle
BU3YAJIM3UPOBAIUCH y OONBHBIX COOAK C HOPMaIbHOM YIUTAHHOCTH.

KuroueBble cj10Ba: TUIIOTUPEO3, OKUPEHUE, YIABTPAacCOHOTpadusi, COOaKH.

Introduction
It is believed that in most cases, the development of excess body weight in animals

causes a violation of the metabolism of thyroid hormones [1]. The most significant



effects on the concentration of thyroid hormones in the serum are the activity of their
metabolism and transportation [2]. There is a close link between the metabolism of
proteins and thyroid hormones. This relationship is explained by the fact that the
latter (T4 and T3) are almost completely bound to proteins [3]. Therefore, most
disorders of protein conjugation, in the future, may affect the total concentration in
the serum of thyroid hormones. These processes also cause a long half-life of T4 (10-
16 hours) [4,5]. The major proteins that interact with thyroid hormones are thyroxine-
binding globulin, thyroxine-binding prealbumin, albumin, and high-density
lipoprotein (HDL) and HDL2. It should be noted that the half-life of T3 is much
shorter than the previous one (up to 6 hours). For T3, the major transport proteins are
albumin and thyroxine-binding globulin [1,6]. Some researchers claim that the
measurement of free hormones provides an accurate assessment of thyroid status,
compared with the total concentration of hormones. Because only unbound (free)
hormone can enter cells and be excreted [7,8].

Measuring the total concentration of thyroid hormones in the blood serum is the
most standard definition thyroid function animals [8]. Most often, the concentrations
of T4 and T3 are established, in clinical practice their metabolites are determined
quite rarely [9,10].

When assessing the functional state of the thyroid gland in dogs, the concentration
of total T4 is usually more reliable than the concentration of total T3. According to
the literature in the serum of patients with hypothyroidism, the concentration of total
T4 increases in almost everyone, although the concentration in the serum of total T3
Is registered in a small number of dogs (15-50%) and may be within physiological
fluctuations for this species [8]. Probably, this can be explained by the peculiarities
of T3 secretion by the thyroid gland, as there is a directly proportional connection
with the increase in thyroid-stimulating hormone (TSH), which can often be
registered for hypothyroidism [11,12]. That is why it is effective to determine the
concentration of T3 after determining the concentration of total T4 in the serum of
animals, as the latter indicator has a higher sensitivity [13,14].

Actually thyroid gland secretes hormones thyroxine 1 (1 tetrayodtyronin) and 1-



trilodothyronine [15]. lodine that comes with food is actively involved in the
synthesis of both hormones [16]. lodine interacts with the amino acid Tyrosine,
resulting in the formation of compounds - mono- and diiodotyrosine (precursors of
thyroid hormones). As part of a special protein - thyroglobulin in the follicles of the
thyroid gland are deposited newly synthesized thyroxine and triiodothyronine. To
release into the blood, hormones are cleaved from the protein by proteolytic enzymes.
These processes are regulated by thyroid-stimulating hormone 17-19]. Because the
body is a holistic system, the metabolism undergoes pathological changes due to a
decrease in thyroxine levels. Similar changes occur in all types of metabolism, with
the exception of lipid metabolism (increase in serum cholesterol, triglycerol, low and
very low density lipoprotein fractions), which in turn leads to a clinical manifestation
- increased fatness in sick animals as a basis for obesity symptoms. [3,7].

In addition to determining the functional state of the thyroid gland in dogs with
hypothyroidism, it is important to study the structural changes of the body. Most
often, ultrasonographic examination is performed to assess the condition of the
thyroid gland and surrounding tissues (lymph nodes, blood vessels) and determine the
size of both parts of the gland [20]. But it should be remembered that sometimes, due
to functional insufficiency, structural changes may not be identified [21]. The main
indicators for instrumental research are neoplasms in this area, clinical signs of
endocrine disorders, routine biopsy of thyroid tissue [2,6,22]. Therefore, the use of
instrumental research methods is relevant and helps in establishing the diagnosis.

In view of the above information, the aim of the work was ultrasonographic
examination of the thyroid gland in overweight dogs with hypothyroidism.

The main tasks were determined: to conduct ultrasonographic examination of the
thyroid gland in dogs with hypothyroidism; ultrasonographic examination of the
thyroid gland in clinically healthy animals; compare the results.

Materials and methods of research

We analyzed the reporting documentation and statistical processing of the obtained
data of veterinary clinics of different cities of Ukraine, namely Poltava - veterinary

clinics at the Department of Therapy named after Professor Pl Lokes Poltava State



Agrarian Academy, VetTochka "TTEC+KIT", «Vet Comforty; Kharkiv - Veterinary
Clinic «ITEC+KIT» for 2018-2020.

During the study, 11 domestic dogs were examined, in which a comprehensive
examination diagnosed with hypothyroidism. The animals belonged to different
breeds, had different sexes (six females and five males) and age.

We took 15 domestic dogs for control without visible signs of any pathology.

With the diagnosis of "hypothyroidism" in dogs, we identified two groups: the first
- with normal fatness; the second - with a clinical symptom of obesity.

Research results and their discussion

It is known that normally the thyroid gland in dogs has clear boundaries,
homogeneous structure and characteristic structure [23,24]. The study is performed in
the area of the cranial third of the neck along the axis, slightly medially from the
carotid artery and caudally from the larynx [25].

By analyzing the symptoms of the disease, we registered significant changes in the
structure of the thyroid gland in dogs with hypothyroidism of the first experimental
group (Table) in comparison with dogs with hypothyroidism on the background of
obesity symptoms (second experimental group). This is a 100% increase in the
echogenicity of the gland, a decrease in its size, uneven contours, as well as
thickening of the capsule of the organ in 75% of animals. Normally, the thyroid gland
in the transverse scan is visualized as a triangle, or has a rounded structure [21,26].

Table

Ultrasonographic symptoms of the thyroid gland in hypothyroidism in dogs

Symptoms of Clinically healthy | Hypothyroidism, the | Hypothyroidism, the

thyroid by dogs, n=15 first group, n=4 second group, n=7
ultrasound number % number % number %
Increased 0 00 4 100,0 5 71,4

echogenicity

Heterogeneity of

0 0,0 4 100,0 7 100,0
structure
Homogeneity of 15 100,0 0 0,0 0 0,0
structure
Size not changed 15 100,0 0 0,0 3 42,9

Increase in size 0 0,0 0 0,0 0 0,0




The size is reduced 0 0,0 4 100,0 4 57,1
Uneven contours 0 0,0 4 100,0 7 0,0
Capsule thickening 0 0,0 3 75,0 3 42,9

A characteristic structural feature during ultrasound of the thyroid gland in dogs
with hypothyroidism on the background of obesity symptoms, was the presence of
excessive amounts of subcutaneous tissue in the study area (Fig. 1), which
significantly complicated the interpretation of the results [26]. In 100% of dogs, only
the heterogeneity of the structure with foci of high acoustic density was noted (Fig.
2).
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Fig. 1. Ultrsonography of the hyroid glad of a dog with hypothyroidism.
Husky dog, age 9 years
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Fig. 2. Ultrasonogram of the dog's thyroid gland in hypothyroidism on the

background of obesity (increased echogenicity, compaction of the structure). Husky
dog, age 9 years

Other symptoms were observed in a smaller proportion of animals compared



with the number of pathological changes in dogs of the first experimental group. In
particular, in four of the seven sick dogs (57.1%) from the second group, a decrease
in the size of the gland was registered; in the rest - the size of the body had not
changed. Meanwhile, in 71.4% of animals there was an increase in the echogenicity
of the gland, and thickening of its capsule was found in 42.9% of dogs with
hypothyroidism on the background of obesity.

Thus, during echosonographic examination of dogs with hypothyroidism, it
was found that, regardless of the presence or absence of obesity, a common symptom
of structural disorders of the thyroid gland in 100% of animals is the heterogeneity of
its structure. Increased echogenicity, decreased size of the thyroid gland, uneven
contours and thickening of the capsule were more often visualized in hypothyroidism
in dogs with normal fattening. This may be due to the presence of excessive
subcutaneous tissue in the study area in excessively obese dogs.

Conclusions. It was found that 100% of dogs with hypothyroidism on the
background of obesity manifests heterogeneity of the thyroid gland. In 71.4% of sick
animals there is an increase in the echogenicity of the gland, a decrease in its size
(57.1%) and thickening of the capsule (42.9%).
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