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The aim of this study was to investigate the features of thyroid stimulating hormone and thy-
roid hormones concentrations in the blood serum of the rats with subclinical hypothyroidism be-
fore and after injection of ultra-low dose of choline ether N-(2-metoxybenzoyl)-O-isopropyl-α,    
β-dehydrothyrozine. The studies have shown that a sharp increase of thyroid stimulating hormone 
level and a drop of thyroid hormones level in the blood serum occur at 10 month-old rats with 
subclinical hypothyroidism. The action of ultra-low dose of choline ether N-(2-metoxybenzoyl)-O-
isopropyl-α, β-dehydrothyrozine in the blood serum of hypothyroid rats brings to a decrease in the 
concentration of thyroid stimulating hormone, thyroid hormones level rises and reaches  their 
values at intact animals.  
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Ð»ï³½áï»É ÑÇ÷áýÇ½Ç ÃÇñ»áÇ¹ ÑáñÙáÝÇ ¢ í³Ñ³Ý³·»ÕÓÇ ÑáñÙáÝÝ»ñÇ μ³Õ³¹ñáõÃÛ³Ý 
³ëïÇ×³ÝÁ ï³ë ³Ùë³Ï³Ý ³éÝ»ïÝ»ñÇ ³ñÛ³Ý Ù»ç, »ÝÃ³ÏÉÇÝÇÏ³Ï³Ý ÑÇåáÃÇñ»á½Ç å³ÛÙ³ÝÝ»ñáõÙ, 
ùáÉÇÝÇ ¿ëÃ»ñ N-(2-Ù»ÃáùëÇμ»Ý½áÇÉ)-ú-Ç½áåñáåÇÉ-α, β-¹»ÑÇ¹ñáÃÇñá½ÇÝÇ ·»ñó³Íñ ã³÷³μ³ÅÝÇ 
û·ï³·áñÍ»Éáõó ³é³ç ¢ Ñ»ïá: àõëáõÙÝ³ëÇñáõÃÛáõÝÝ»ñÁ óáõÛó »Ý ïí»É, áñ ï³ë ³Ùë³Ï³Ý ³é‐
Ý»ïÝ»ñÇ Ùáï »ÝÃ³ÏÉÇÝÇÏ³Ï³Ý ÑÇåáÃÇñ»á½Ç å³ÛÙ³ÝÝ»ñáõÙ ³ñÛ³Ý Ù»ç ï»ÕÇ ¿ñ áõÝ»ÝáõÙ 
ÑÇ÷áýÇ½Ç ÃÇñ»áÇ¹ ÑáñÙáÝÇ μ³Õ³¹ñáõÃÛ³Ý ÏïñáõÏ ³× ¢ í³Ñ³Ý³·»ÕÓÇ ÑáñÙáÝÝ»ñÇ μ³Õ³¹ñáõ‐
ÃÛ³Ý Ýí³½áõÙ: øáÉÇÝÇ ¿ëÃ»ñ N-(2-Ù»ÃáùëÇμ»Ý½áÇÉ)-ú-Ç½áåñáåÇÉ-α, β-¹»ÑÇ¹ñáÃÇñá½ÇÝÇ ·»ñó³Íñ 
ã³÷³μ³ÅÝÇ ³½¹»óáõÃÛáõÝÇó Ñ»ïá ÑÇåáÃÇñ»áÇ¹ ³éÝ»ïÝ»ñÇ ³ñÛ³Ý Ù»ç ¹Çï³ñÏíáõÙ ¿ ÑÇ÷áýÇ½Ç 
ÃÇñáÇ¹ ÑáñÙáÝÇ μ³Õ³¹ñáõÃÛ³Ý ÏïñáõÏ Ýí³½áõÙÁ ¢ í³Ñ³Ý³·»ÕÓÇ ÑáñÙáÝÝ»ñÇ ³×Á, áñÁ μÝáñáß ¿ 
ÝáñÙ³É Ï»Ý¹³ÝÇÝ»ñÇÝ:   

 
ì³Ñ³Ý³·»ÕÓÇ ÑáñÙáÝÝ»ñ – »ÝÃ³ÏÉÇÝÇÏ³Ï³Ý ÑÇåáÃÇñ»á½ – ùáÉÇÝÇ ¿ëÃ»ñ –  

ì³Ñ³Ý³·»ÕÓ  – ÑÇ÷áýÇ½Ç ÃÇñáÇ¹ ÑáñÙáÝ 
 

Изучaлиcü особенности изменения концентрации тиреотропного гормона 
гипофиза и тиреоидных гормонов в сыворотке крови у крыс с субклиническим 
гипотиреозом до и после воздействия инъекций сверхмалой дозы холинового эфира            
N-(2- метоксибензоил)-О-изопропил- α, β-дегидротирозина. Исследования показали, 
что у десятимесячных крыс при субклиническом гипотиреозе наблюдалось резкое 
повышение уровня тиреотропного гормона гипофиза и понижение уровня тиреоидных 
гормонов в сыворотке крови. После действия сверхмалой дозы холинового эфира N-(2-
метоксибензоил)-О-изопропил-α, β-дегидротирозина наблюдалось уменьшение уровня 
тиреотропного гормона гипофиза и возрастание уровня тиреоидных гормонов в 
сыворотке крови у крыс с субклиническим гипотиреозом с достижением их значений у 
интактных животных.   

 
Тиреоидные гормоны – субклинический гипотиреоз – холиновый эфир –  
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щитовидная железа – тиреотропный гормон гипофиза 
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THE ROLE OF THYROID GLAND ACTIVITY MARKERS UNDER SUBCLINICAL HYPOTHYREOIDISM ON RATS  
 

It is known that one of the most wide-spread pathology of the thyroid gland (TG) of 
mammals is its dysfunction – hypothyroidism (HPT) – a clinical syndrome, caused long, 
steadfast deficit of thyroid hormones (TH) in organism [1]. Particularly it often meets sub-
clinical hypothyroidism (SHPT) – a border condition between norm and clinical evident 
form primary HPT, characterized by normal level of general and free thyroxin (T4) and 
triiodthyronine (T3) and raised level of thyroid stimulating hormone (TSH) in blood serum 
of mammals. One of the modern directions of organic chemistry is devloping methods of 
the syntheses and study characteristics of physiological active substances [2]. Selection of 
amino acids, including unsaturated or α, β-dehydro amino acids, as basis for obtaining 
biological active substances (BAS) done by nature itself [7]. Amino acids are BAS, being 
included in proteins and playing the most important role in biochemical processes. Recently 
a new interest raised to chemical modification of known medicinal preparation and newly 
synthesized natural amino acids [3]. Coming from the system of cell neuroendocrine 
regulation, it is known, that the given system consists of neurotransmitters (NT), TH and 
steroid hormones. One of NT is acetylcholine, one of the choline ethers (CE) [5]. The 
studies [6] indicate that in the correction of somatic and neurogenic traumas the role of CE 
and choline amides (CA) is important from the standpoint of the particularities of their 
syntheses and biological activity. In the same time the information about the effect of CE 
and CA on the changes of the factors of TSH, total T3 and T4 in blood serum of rats at 
pathology of TG type SHPT is absent. Considering the above-mentioned, study of the action 
of choline ether N-(2-metoxybenzoyl)-O-isopropyl-α, β- dehydrothyrozine (CED) on the 
change of the factors of TSH, the total T3 and T4 in rats’ blood serum under SHPT was 
conducted.  

 

Materials and methods. The studies are organized on 50 10 months-old male rats. SHPT 
was caused by the way of using thyroidectomy (TEC). TEC was realized on the following 
algorithm. For the operations rats under ethereal anesthesia were fixed in the position on back. The 
access to TG was realized through the cut of the skin of necks by length of 1,5-2 cm. Then TG 
were denuded, and its 2/3 were cut with sharp scissors, whereupon under each of them were put 
ligatures. Then they layer by layer were mended. Animals carried the operation well and in 0,5-1 
hour after operation approached to provender and water. TEC in the present series of experiments 
was organized at 40 rats. The animals were divided into 3 experimental groups: 1) intact animals – 
10 copies; 2) animals with SHPT, not got daily injections of CED – 10 copies; 3) animals with 
SHPT, got CED in ultra-low dose 10-16 M for 14 days – 30 copies. After TEC and completing of 
CED injections in all 50 rats were organized decapitation and collection of blood. In whey by 
means of immunoenzymatic method the concentration of TSH, the total T3 and T4 was 
determined. The data received were subjected to statistical processing using the t-criterion by 
Student.   

 

Results and Discussion. TEC in rats of the second experimental groups brought to 
typical shift in contents of TSH and TH in blood serum, which reflected the appearing of 
SHPT. TEC brought about five fold increasing of the contents TSH (on 480 %) in hypo-
thyroid rats blood serum; the contents of total T3 lowered on 84, 6 % in contrast with intact 
animals; the contents of total T4 lowered on 90, 6 %, respectively. After entering CED in 
ultra-low dose 10-16 M for 14 days in rats of the third experimental group there were noted 
the following factors: contents of TSH in rats blood serum has formed 171, 4 % in contrast 
with norm accepted for 100 %; the contents of total T3 has formed 107, 6 %; the contents 
of total T4 has formed 86, 0 %. The data received indicate that using CED in given ultra-
low dose vastly reduced the contents of TSH, T3 and T4 at 10 months-old rats with SHPT, 
however, probably, it is reasonable to study the lower doses of CED in given age group. In 
the case of TSH after using the given dose of CED factors exceed the rate on 71, 4 %; in 
the case of T3 the excess of the factors was on 7, 6 %; in the case of T4 a factor practically 
approached to the norm. 
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Literature data are indicative of protector action of small and ultra-low doses of CE 

and CA at spinal cord lesions [8] and as well as results on study of the influence of CE at 
pathology of TG type hyperthyroidism [9]. Coming from afore-mentioned data, we, con-
sider expedient using an ultra-low doses of CE type CED at SHPT.  
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