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CHANGES OF THE THYROID HORMONES CONCENTRATION
AND THE BIOCHEMICAL PARAMETERSFEAUTURES
OF LYMPH AND BLOOD OF RAT WITH HYPOTHYROIDISM

Abstract. The article considers the influence of the mercazolilum management on the hormonal state in the
lymph and blood of rates. The study shows that after mercazolilum management and the hypothyroidism signs
appearance in rats, there was a decrement of lymph flow from the thoracic lymphatic duct. Changes in the hormonal
and biochemical composition of the lymph were observed. There were disturbances not only of the metabolism in
the lymph, but also of the functional state of the body. There were disturbances of rheologic and physicochemical
parameters of lymph and blood at the experimentative hypothyroidism of rats: viscosity has been increased,
coagulability and number of erythrocytes have been decreased, thrombocytes and leucocytes in blood have been
increased. It has been led to a decrease of rats of the 2™ experienced group in Ts, T, content and increase of thyro-
tropic hormone in lymph and blood which reflected the occurrence of their hypothyroidism. Experiments showed
that Tscontent in rats with hypothyroidism has decreased by 45.7% and Tsby 35.6% in lymph, and in blood Tsby
43,5% and T4by 41,6% have decreased compared with the control group of animals.

Key words: hormones, blood, rats, lymph, lymph flow, thyroxin, triiodothyronine.

The most relevant topic among the current medical and social issues is thyroid bodypathology.
This is due to the fact that thyroid body diseases depend on many factors and conditions: geochemical,
demographic, social and ecological and climatic, etc. [1, 2]. Hypothyroidism is one of the most prevalent
pathologies of endocrine system due to persistent and long lasting deficit of thyroid hormones in the body
or a decrease of their action on target organs [3-5].

Hypothyroidism in popularity is among the highest in all endocrine diseases, and its prevalence
increases with age. Primary hypothyroidism is associated with thyroid body pathology leading to a
decrease in glandular tissue mass of thyroid body and inhibition of the synthesis of thyroid hormones.
This may be due to aplasia or agenesis of the thyroid body, autoimmune processes, deficit iodine, Selena
deficit [6]. Secondary hypothyroidism (“central”) is associated with loss of the hypophysary tropic
function (decrease in thyreotrophin production). Insufficient intake of thyroid body hormones leads to
disturbance of protein and carbohydratemetabolism, flattening of the sugar curve after glucose loading, to
disturbance of lipid and water-salt metabolism [7]. The variety of clinical symptomatology inherent in
underactive thyroid body is largely due to metabolism processes disturbance associated with thyroid
hormone deficit.Thyroid body pathology reflects on the provision of endocrine, immunological, energy
homeostasis of the body [8, 9]. Hypothyroidism occurs at approximately 19 per 1,000 in women and 1 per
1,000 in men. Despite its prevalence, hypothyroidism is very often detected late [10].

Taking into account the important role of lymphatic system in homeostasis maintaining in the body
[11, 12], the study of its role at thyroid insufficiency is of current importance. The literature has no data of
the functional state of the lymphatic system at hypothyroidism. The purpose of this research is the study
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of experimental hypothyroidism on lymphatic flow, hormonal and biochemical parameters in the lymph
and blood in rats.

Materials and methods. The work has been done on 55 white sexually mature non-pedigree rat-
males weighing 230-250 g. Rats feeding has been carried out according to standard diet of the vivarium.
Rats of the 1* group (15 rats) were control. They were in the same conditions of feeding and keeping with
animals of experienced rats. The 2™ group (20 rats) and the 3™ group (20 rats) were experienced. Experi-
mental hypothyroidism of trial rats has been modeled according to Orlov method, 2002 [13, 14]. The rats
of the experienced groups have been administered mercazolilum in a dose of 20 mg per 100 g of body
mass with drinking water daily within 15 and 30 days for the state development of experimental hypo-
thyroidism. All groups of animals were in the same conditions of feeding and keeping.

The speed of lymph flow and its rheological properties of control and experimental groups of animals
have been studied. In lymph of all groups of animals physical and chemical parameters, coagulation time,
lymph according to Sukharev, viscosity using a viscometer CT-4, biochemical parameters in lymph, blood
plasma of control group of animals have been determined. The alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST) level, total protein, cholesterin, triglycerides, bilirubin, urea, creatinine have
been determined in samples of lymph and blood using automatic biochemical analyzer COBOS
INTEGRA 400 [15].

The development of hypothyroidism has been controlled by the level of thyroid-stimulating hormone,
triitodothyronine, thyroxin in blood and lymph. The concentration of thyroid-stimulating hormone (TSH),
triiodothyronine and thyroxin in lymph and blood of intact animals on 15th and also on 30" days of
experimental hypothyroidism have been determined by electro-chemiluminescent method using standard
test-system in accordance with enclosed production instructions IMMUNOTECH (Czechia), with further
processing of the results obtained on the analyzer COBOS INTEGRA 400 (USA). Experience results have
been processed by variation statistics method on ECM using Student's t-test. The results have been
considered accurate at p<0,01, p<0,05.

Results and its discussion. The results show that hypothyroidism in rats has been formed after
mercazole management, it was characterized by a decrease in body mass and change in their behavior —
hyperactivity has been watched. The research showed that a decrease of thyroid hormone in lymph and
blood has been occurred at hypothyroidism. There was a decrease of concentration in lymph T; 1,2 times,
T, 1,14 times in the second week, that is, after 15 days of the research, and hormonal state of the
parameters under the research have been decreased 1,8 and 1,7 times accordingly on the 30™ day of the
research.

Similarly, the picture of the hormonal state showed that T;uT, level in blood had reduced 1,12 times
after 15 days, and accordingly 1,8 and 1,6 times after 30 days (table 1, figure 1, 2).

Table 1 — Change of thyroid hormones in lymph and blood of rats of control group and at experimental hypothyroidism

Experimental
Parameters Control
15 days 30™ day

Lymph
TSH - thyroid-stimulating hormone, IU/L 0,140,002 0,26+0,001" 0,27+0,003"
T; — triiodothyronine, TU/L 2,58+0,01 2,09+0,01" 1,40+0,01"
T, — thyroxin, IU/L 65,8433 57,842.5" 42,441,777

Blood
TSH - thyroid-stimulating hormone, IU/L 0,03+0,001 0,050,001 0,07+0,002""
T; — triiodothyronine, IU/L 2,39+0,03 2,13+0,01" 1,35+0,07"
T, — thyroxin, TU/L 52,2424 45.8+2,1" 32,5+1,3"

Note - * accurate compared to control p<0,05,* -p<0,01**.
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IU/L
O control

3 O after 15 days
B after 30 days

Notations: By Y-axis: triiodothyroninelevel (T;) in IU/L. By X-axis: 1-lymph, 2 — blood plasma.

Figure 1 — Triiodothyronine content (T3) in lymph and blood in control and at experimental hypothyroidism

O control
70 G after 15 days
T O after 30 days
}‘}‘}‘}‘}‘}
T

Notations: By Y-axis: thyroxin level (T4) in IU/L. By X-axis: 1-lymph, 2 — blood plasma,
Figure 2 — Thyroxin content (T,) in lymph and blood in control and at experimental hypothyroidism

There was a decrease in T3, Tscontent and increase of thyrotropic hormone in lymph and blood in rats
of the 2™ experienced group with hypothyroidism, which reflect the occurrence of their hypothyroidism.
Experiments have shown that in rats with hypothyroidism T; content decreased by 45.7% and T, by
35.6% in lymph, and inblood T; decreased by 43.5% and T4 by 41.6% compared with the control group of
animals.

The level of thyroid-stimulating hormone (TSH) in the lymph and blood showed an increase of 92.9
and 133.3%, accordingly, compared to intact animals (table 1, figure 3).

— 3 ——
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Notations: By Y-axis: Thyroid-stimulating (TSH) level, in IU/L. By X-axis: 1-lymph, 2 — blood plasma.
Figure 3 — Thyroid-stimulating hormone level (TSH) in lymph and blood in control and at experimental hypothyroidism

Lymph flowspeed from thoracic duct of rats showed that lymph flow decrease at experimental
hypothyroidism was from 0,34+0,02 to 0,25+0,02 ml/hour, it is 26% higher compared to parameters of
control group.

The results of the research showed that hemoglobin contents in blood of rats of the 1* group did not
have significant changes during experiment, it was within 152.3 to 156.6 g / 1. Hemoglobin content has
decreased compared to control group by 1,24-1,25 times (by 122.6-124.8 g / 1) after mercazolilum
management in 15 days at experimental hypothyroidism. Its value has been decreased compared to the
control group by 1.41 times (70%, by 112.2 g /1) / by the 30th day from the beginning of the experiment.

The erythrocyte parameters in the blood of the control groups of animals ranged from 7.59 to
7.84 £ 0.9 x 1012 / 1. Its value in the blood in the experimental groups showed a decrease of 31% from
the initial level. Experiment has observed a decrease of hematocrit by 10.7% compared to control group
after mercazolilum administering. The background value of thrombocyte in the blood of rats was detected
in the range from 225 to 243.3 + 11.3 h109 /1.

The thrombocytes content of animals of the 2nd group, which received mercazolilum within a month,
increased by 1.6 times (experimental groups 395.7 = 10x109 / 1) compared to the control group. Leuko-
cyte parameters in experimental hypothyroidism have increased by 87.9% compared to rats of the control
group. The leukocytes level of intact animals showed from 12.87 to 14.38 £+ 1.7x109 / 1. According to the
biochemical research data there was a decrease in the concentration of total protein and alkaline
phosphatase in the lymph by 26-29 and 50.6%, in the blood plasma by 20-25 and 50.2%, accordingly, as
well as an increase in the enzymatic activity of alanine aminotransferase and aspartate aminotransferase
compared with intact rats in lymph by 63-61%, and blood by 187-131% (table 2) at experimental
hypothyroidism.

Data obtained shows that leukocytosis and thrombocytosis, a slight decrease in the number of
erythrocytes compared with the control are in evidence at hypothyroidism. Analysis of the research results
showed a decrease in the volumetric flow rate of the lymph flow and changes in the biochemical and
rheological properties of lymph. We found that a decrease in the viscosity of the lymph had contributed to
a decrease in the speed of lymph movement. Changes in the physicochemical parameters and rheological
properties of lymph contribute to changes in lymph viscosity in our experiments.

The research results showed that the thyrostatic administering of thyrostatics, i.e. mercazolilum
causes experimental hypothyroidism state in animals. According to scientific literature data mercazo-
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Table 2 — Biochemical parameters of blood of control rats and at hypothyroidism

Parameters Control Hypothyroidism

Lymph

Total protein, g /1 42,8+1,4 30,3+1,7

Alanine aminotransferase, mmol/l 84,4129 138,2+10,1

Aspartate aminotransferase, mmol/l 159,7£10,8 257,5£10,9

Alkaline phosphatase, mmol/l 584,3+10,6 295,7£10,5
Blood

Total protein, g/l 65,2+2,3 52,8+1,5

Alanine aminotransferase, mmol/l 78,423 220,7£10,6

Aspartate aminotransferase, mmol/l 139,6+10,1 323,6+10,5

Alkaline phosphatase, mmol/l 673,2+10,7 338,3+£10,4

Note - * accurate compared to control p<0,05,* -p<0,01**

lilumis a specific synthetic thyreostatic that inhibits the activity of thyroid body hormones involved in the
synthesis and also inhibits thyroxinsynthesis, lowers the synthesis of basic metabolism [16, 17]. Research
has shown that at Thyroid-stimulating (TSH) level in blood has risen, T; and T4 level has decreased. We
have showed a prevailing amount of thyroid hormones in the lymph than in the blood of experimental
animals.

The amount of thyroid hormones in the body of animals has decreased in parallelat mercazolilum
management, both in the blood and in the lymph, but the amount of hormones in the lymph was inhibited.
Thus, it can be concluded that hypothyroidism in rats has been developed at mercazolilum managementin
an average daily dose of 20 mg / 100 g within 30 days with water. It is characterized by features of the
general state of rats, wool in the tail area of some individuals has lost, body weight has decreased,
aggressive and hormonal, biochemical composition of lymph and blood, changes in physico-chemical and
rheological properties of blood and lymph have been observed in the behavior of rats.

Conclusion. The results obtained in the presented research data, especially the results in the lymph
can have important theoretical implications to understand the biochemical mechanisms at experimental
hypothyroidism. Thus, we obtained experimental hypothyroidism in rats that showed a decrease in the
level of thyroid hormones in the blood and lymph.

The level of thyroid hormones in the lymph slightly exceeded their level in the blood, both in normal
conditions and also at hypothyroidism. Lymph flow has decreased and hormonal, biochemical, rheological
lymph parameters have changed dramatically at hypothyroidism. Our findings suggest that experimental
hypothyroidism in rats has been obtained. Thyroid body disturbance in animals occurs at mercazolilum
management, it shows by a decrease of hormonal state both in the lymph and in the blood.
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ErEYKYUPBIKTAPIA THIIOTUPEO3 KE3IH/IET'T IUM®A MEH KAHJIAFbI TOPMOH/IAP
KOHUHEHTPAIIUACBIHBIH O3I'EPICTEPI ’/KOHE BUOXUMUAJIBIK
KOPCETKIIITEPIHIH EPEKIIEJIIKTEPI

AHHOTanusi. Makanana ereykyipblKTapAblH JuM@ackl MEH KaHBIHBIH T'OPMOHAJ/IBI KOPCETKILITEpiHE Mep-
Ka30JIMJI TIPETapThIHBIH 9cepi KapacThIpbUIFaH. 3epTTeyie KopceTuIreHieii, MepKa3oauiai eHri3reHeH KeliH erey-
KYHpBIKTap/ia THIOTHPEo3 Oenriiepi OalikanraHaa KeyJe apHachlHAa JuMQa arbICHIHBIH TOMEHJETeHI OalKanampl.
Jlnmda KypaMBIHIa TOPMOHAJIIBI KOHE OMOXUMILITBIK e3repictep Oaikamabl. 3aT amMmacy esrepici Tek imMdpana
eMec, COHBIMEH Oipre opraHu3MHIH (QYHKIIMOHAIAHI )KaFIalbIHAa OaifKamapl. DKCIEPUMEHTAIIBI THIIOTHPE03 Ke3iH-
Jie ereyKyHphIKTapabIH JTUM(achl MEH KaHBIHIA PEOJIOTHSIBIK JKoHE (PH3MKa-XMMUSUIBIK KOPCETKIIITEPiH e3repe-
TiHAIri GaliKaIabl: TYTKBIPJIBIK apTThl, KAHHBIH YIOBI MEH SPUTPOLIUTTEP CaHBIHBIH TOMEHIEYi, KaHAa TPOMOOLUTTED
MEH JISHKOLUTTEP MOJIIepi apTThl. 2-Ii TOXIPUOEIK TONTAFbl TUIIOTUPEO3 bl ereyKYHPBIKTapAbIH JIUM(packl MEH
kanbiHna Ts, Ty memmepinin Temenzaeyi sxoHe TTI apTybl, sFHM onapja TMHOTHpeo3 OelNriciHiH maiaa OosFaH-
JIBIFBIH KOPCETTi. DKCIEPHUMEHT HOTHXKECIHJE, TUIOTHPEO3Mbl ereyKyiphikTap muMdaceinaa T; memmepi 45,7%
xoHe Ty 35,6%-Fa ToMeHzereHi, an KaHna OyJ1 KepceTkilmrep Oakpliay TOOBI JKaHyapliapbIMEH CalbICThIpFaHna T3
43,5% xone T4 41,6%-Fa TOMCHCTEHIH KOPCETTI.

Tyiiin ce3mep: ropMoHIap, KaH, ereyKyHphIK, TuMda, 1uMda arbIChl, THPOKCHH, TPUHOATUPOHUH.
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M3MEHEHUWE KOHIHEHTPAIIUU TUPEOUJHBIX TOPMOHOB U OCOBEHHOCTH
BUOXUMHWYECKHUX MOKA3ETEJEN JIMM®bI 1 KPOBH Y KPBIC ITPY THIIOTUPEO3E

AHHOTanus. B cratbe paccMOTpeHO BIIMSIHUE ITpenapara MepKa3ojuia Ha TOPMOHAIBHBIN CTaryc B JUMde U
KpOBH Y KpbIC. B HccnenoBanuy nokasaHo, 4To MOCie BEJCHHUS MEPKa30auia U MOSBIEHUE IPU3HAKOB THIIOTHPEO3a
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Y KpBIC HAOIONAIOCH CHIDKCHHE JTUM(OTOKA W3 TPYOHOTO JTUMQATHIECKOro MpoToka. Habnmromamich W3MeHEHHS B
TOPMOHAJIFHOM M OHOXMMHUYECKOM cocTaBe auMpbl. Habmonanruce HapyIeHns: He TOJBKO 0OMEH BEIeCTB B IUMQe,
HO 1 (D)YHKIMOHAIBHON COCTOSIHUM opraHu3Ma. [Ipu sKcrepiMeHTaIbHOM THIOTHPEO3€ Y KPBIC HAOIIOAAINCH HAPY-
IICHHS PEOJIOTUUECKHUX U (PU3UKO-XUMUUYECKHX IOKa3aTeneil TMM(bl U KPOBHU: MOBHIIIAIOCH BSI3KOCTb, CHIKAIACh
CBEPTHIBAEMOCTD U YHCIIO IPUTPOLIUTOB, YBEIUINIACH TPOMOOINTOB 1 JIEHKOIIUTOB B KPOBHU. Y KPBIC 2-0M ONBITHOH
IpyHIbl C TUIIOTUPEO30M IIPUBOAMIIO K BOSHUKHOBEHUIO CHWKEHUIO B conepkanuu T3, T4 u nossimienue TTI B num-
(be 1 KpPOBH, KOTOPLIC OTpaKaJii BOBHUKHOBCHHUEC Y HUX COCTOSAHHSA T'MIIOTHPCO3a. 3KCHepl/IMeHTbI Toxkasaljivd, 4To y
KPBIC C THITOTUPE030M cojiepskanue T3 cHmkanoch Ha 45,7% u T4 Ha 35,6% B nmumde, a kpoBu T; Ha 43,5% u T, Ha
41,6% mOHMXAJIOCH IT0 CPABHEHUIO C KOHTPOJIBHON I'PYIION )KUBOTHBIX.
Ki1roueBble cj10Ba: TOPMOHBI, KPOBb, KPBICHL, JINM(}a, TMM(OTOK, THPOKCHH, TPUHOATUPOHHUH.
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