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Ðåôåðàò
Îñòàíí³ äåñÿòèð³÷÷ÿ ïî÷àñò³øàëè ïîâ³äîìëåííÿ ïðî çâ'ÿ-
çîê ì³æ òèðåîòðîïíèì ãîðìîíîì ã³ïîô³çó, ãîðìîíàìè
ùèòîïîä³áíî¿ çàëîçè òèðîêñèíîì (Ò4) ³ òðèéîäòèðîí³-
íîì (Ò3) òà ìåòàáîë³çìîì ́ ëþêîçè. ²äåíòèô³êîâàíà ãðó-
ïà ´åí³â, ùî çàä³ÿí³ ó ïðîöåñàõ ´ëþêîíåî´åíåçó, ìåòàáî-
ë³çìó ́ ë³êî´åíó òà ³íñóë³íîâèõ ñèãíàë³â ³ êîðå´óþòüñÿ ãîð-
ìîíàìè ùèòîïîä³áíî¿ çàëîçè. Ïîì³÷åíî òàêîæ, ùî ã³-
ïîòèðåîç ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì ́ ë³êîâàíîãî ãå-
ìî´ëîá³íó (HbA1c) òà ³íñóë³íîðåçèñòåíòí³ñòþ, ÿêà àñî-
ö³þºòüñÿ ³ç êîëèâàííÿìè òèðåîòðîïíîãî ãîðìîíó ã³ïîô³çó.
Ìåòà - ç'ÿñóâàòè âïëèâ ìåòôîðì³íó òà ï³îãë³òàçîíó íà ïî-
êàçíèêè òèðåî¿äíèõ ãîðìîí³â, âóãëåâîäíîãî ³ ë³ï³äíîãî îá-
ì³íó ó õâîðèõ ç ã³ïîòèðåîçîì òà ³íñóë³íîðåçèñòåíòí³ñòþ.
Ìàòåð³àë ³ ìåòîäè. Ó äîñë³äæåíí³, òðèâàë³ñòþ 196±14
ä³á, âçÿëè ó÷àñòü 45 õâîðèõ íà ã³ïîòèðåîç òà ³íñóë³íîðå-
çèñòåíòí³ñòü (ñåðåäí³é â³ê 54 ðîêè). Ó ñèðîâàòö³ êðîâ³
âèçíà÷àëè ð³âí³ òèðåîòðîïíîãî ãîðìîíó ã³ïîô³çó, â³ëü-
íîãî Ò4  ³ Ò3, êîíöåíòðàö³þ ´ëþêîçè òà ³íñóë³íó íàòùå,
HbA1c, çàãàëüíèé õîëåñòåðèí, à òàêîæ õîëåñòåðèí ë³-
ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³, ë³ïîïðîòå¿ä³â íèçüêî¿
ù³ëüíîñò³, ë³ïîïðîòå¿ä³â äóæå íèçüêî¿ ù³ëüíîñò³, òðè-
´ë³öåðèäè. Îá÷èñëþâàëè êîåô³ö³ºíò àòåðî´åííîñò³, ³í-
äåêñè HOMA-IR òà HOMA-β. Ï³ñëÿ âèõ³äíèõ îáñòåæåíü
ïàö³ºíòàì ïðèçíà÷àëè ëåâîòèðîêñèí (1-é åòàï), ÷åðåç
14 òèæí³â 23 îñîáàì äîäàòêîâî ðåêîìåíäóâàëè ìåò-
ôîðì³í äîçîþ 1000 ì´ íà äîáó, à ³íøèì 22 îñîáàì - ï³î-
ãë³òàçîí äîçîþ 30 ì´ íà äîáó (2-é åòàï).
Ðåçóëüòàòè é îáãîâîðåííÿ. Íà òë³ çàì³ñíî¿ ìîíîòåðàï³¿
ó ïàö³ºíò³â áóëî äîñÿãíóòî åóòèðåîç, ë³ïîïðîòå¿äè âè-
ñîêî¿ ù³ëüíîñò³ òà êîåô³ö³ºíò àòåðî´åííîñò³ äîñÿãíóëè
â³ðîã³äíî¿ ð³çíèö³. Ðåçóëüòàòè, îòðèìàí³ ï³ñëÿ äðóãîãî
åòàïó äîñë³äæåííÿ ó ãðóï³ ëåâîòèðîêñèí + ìåòôîðì³í
â³äîáðàæàþòü çíèæåííÿ HbA1c, ³íñóë³íó, ́ ëþêîçè íàòùå
òà ÍÎÌÀ-IR. Ó ö³é ãðóï³ òàêîæ áóëî â³äì³÷åíî òåíäåí-
ö³þ äî çíèæåííÿ òèðåîòðîïíîãî ãîðìîíó ã³ïîô³çó òà
ï³äâèùåííÿ ð³âíÿ â³ëüíîãî Ò3. Ó õâîðèõ, ÿê³ îòðèìóâàëè
ëåâîòèðîêñèí+ï³îãë³òàçîí íå â³äì³÷åíî â³ðîã³äíî¿ ð³ç-
íèö³ çà æîäíèì ³ç äîñë³äæóâàíèõ ïîêàçíèê³â ë³ï³äíîãî
ïðîô³ëþ òà íå ïîì³÷åíî çì³í çà âèñë³äàìè òèðåîòðîïíîãî
ãîðìîíó. ßê é ó ãðóï³ ïðèçíà÷åííÿ ï³îãë³òàçîíó, äîäàâàííÿ
ìåòôîðì³íó äî ëåâîòèðîêñèíó ñóïðîâîäæóâàëîñÿ â³ðî-
ã³äíèìè çì³íàìè ïîêàçíèê³â âóãëåâîäíîãî îáì³íó. Äîäàò-
êîâî áóëî â³äì³÷åíî çíèæåííÿ â³ëüíîãî Ò4 ó ïîð³âíÿíí³ äî
ìîíîòåðàï³¿.
Âèñíîâêè. Ïðèçíà÷åííÿ ñåíñèòàéçåð³â (ìåòôîðì³í, ï³î-
ãë³òàçîí), õâîðèì íà ã³ïîòèðåîç ³ç âñòàíîâëåíîþ ³íñóë³-
íîðåçèñòåíòí³ñòþ çíèæóº ð³âåíü HbA1c, ³íñóë³íó òà ́ ëþ-

êîçè íàòùå, ³íäåêñ ÍÎÌÀ-IR. Íà òë³ äîäàòêîâîãî ïðè-
çíà÷åííÿ ìåòôîðì³íó âñòàíîâëåíî çì³íè, ùî ìîæíà ðîç-
ãëÿäàòè ÿê òåíäåíö³þ äî â³ðîã³äíîñò³ çíèæåííÿ ð³âíÿ
òèðåîòðîïíîãî ãîðìîíó ã³ïîô³çó òà ï³äâèùåííÿ âì³ñòó
â³ëüíîãî Ò3. Ïîºäíàíå âèêîðèñòàííÿ ï³îãë³òàçîíó ³ç ëå-
âîòèðîêñèíîì ñïðèÿº çíèæåííþ ð³âíÿ â³ëüíîãî Ò4.
Êëþ÷îâ³ ñëîâà: ã³ïîòèðåîç, ³íñóë³íîðåçèñòåíòí³ñòü,
ìåòôîðì³í, ï³îãë³òàçîí, ëåâîòèðîêñèí

Abstract
EFFECTS OF INSULIN SENSITIZERS ON
LIPID AND CARBOHYDRATE METABOLISM
IN PATIENTS WITH HYPOTHYROIDISM AND
INSULIN RESISTANCE

K.A. MOSKVA, L.Ye. LAPOVETS, O.P. KIKHTYAK
Regional Hospital of Endocrinology in Lviv
The Danylo Halytsky National Medical University in Lviv

Aim. In recent decades, information about the relationships
among thyroid stimulating hormone, thyroxin,
triidothyronine, and carbohydrate metabolism has often
been reported. The group of genes involved in carbohydrate
metabolism, for example in gluconeogenesis and insulin
signaling, and regulated by thyroid hormones has been
identified. It has been noted that hypothyroidism is
accompanied by elevated levels of glycated hemoglobin
(HbA1c) and insulin resistance, associated with thyroid
stimulating hormone fluctuations. Therefore, the present
study was performed to identify the actions of metformin and
pioglitazone on thyroid functions tests and carbohydrate
and lipid metabolism in patients with hypothyroidism and
insulin resistance.
Methods. 45 patients (mean age 54 years) with
hypothyroidism and insulin resistance were included in the
study (duration 196±14 days). Thyroid-stimulating
hormone, free thyroxin, free triidothyronine, fasting insulin
and glucose, glycated hemoglobin, total cholesterol, high
density lipoproteins, low density lipoproteins, very low
density lipoproteins, and triglycerides were studied. HOMA-
IR and HOMA-β  indices and the coefficient of atherogenicity
were estimated. During the first period of investigation (14
weeks), patients received levothyroxine replacement therapy.
After this, in 23 patients, metformin (1000 mg/day) was added,
while in the other 22 patients, pioglitazone (30 mg/day) was
added. The second treatment period also lasted 14 weeks.
Results. Patients on monotherapy with levothyroxine
became euthyroid and showed significant improvements of
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high density lipoproteins and the coefficient of
atherogenicity. The addition of metformin to levothyroxine
resulted in decreased glycated hemoglobin, fasting insulin
and glucose, and HOMA-IR levels. Concomitant use of
metformin showed a trend to decreased (0.05<p<0.1) thyroid
stimulating hormone and increased (0.05<p<0.1) free
triidothyronine levels. In the pioglitazone group, there were
no changes other than a decrease in free thyroxin and an
improvement in carbohydrate metabolism, as in the
metformin group.
Conclusions. Prescribing of sensitizers (metformin,
pioglitazone) to patients with hypothyroidism and insulin
resistance decreased glycated hemoglobin, fasting insulin
and glucose, and HOMA-IR levels. With the addition of
metformin, there was a  tendency to a significant decrease in
thyroid-stimulating hormone and an increase in
triidothyronine levels. Pioglitazone decreased the free thyroxin
level in patients on  levothyroxine replacement therapy.
Keywords: hypothyroidism, insulin resistance, metformin,
pioglitazone, levothyroxine

Âñòóï
Äîêàçè çâ'ÿçêó òèðîêñèíó (Ò4) ³ òðèéîäòèðîí³íó
(Ò3) ç ìåòàáîë³çìîì ´ëþêîçè ïî÷àëè ïîì³÷àòè
á³ëüøå 100 ðîê³â òîìó [4]. Àëå ëèøå ó 1947 ðîö³
Alberto Houssay çàïî÷àòêóâàâ âèâ÷åííÿ öèõ âçàº-
ìîâïëèâ³â ïðè ñèíäðîì³ ã³ïîòèðåîçó. Ñó÷àñíå
âèâ÷åííÿ ïàòî´åíåçó ã³ïîòèðåîçó ï³äòâåðäèëî
ïîïåðåäí³ äîñë³äæåííÿ, âèÿâèâøè íàÿâí³ñòü ³í-
ñóë³íîðåçèñòåíòíîñò³ ó áàãàòüîõ õâîðèõ. Ñòàëî
â³äîìî, íàïðèêëàä, ùî ïåâí³ çì³íè äåéîäèíàçè
òèïó 2, ÿêà áåðå ó÷àñòü ó ïåðèôåð³éí³é êîíâåðñ³¿
òèðîêñèíó (Ò4) ó òðèéîäòèðîí³í (Ò3) àñîö³þºòüñÿ
íå ëèøå ç ï³äâèùåííÿì ð³âíÿ Ò4 ó êðîâ³, àëå é ç
ðîçâèòêîì ³íñóë³íîâî¿ ðåçèñòåíòíîñò³ [8, 9]. Âñòà-
íîâëåííÿ íàÿâíîñò³ ³íñóë³íîðåçèñòåíòíîñò³ ïðè
ã³ïîòèðåîç³ ñïîíóêàëî äî ïîøóêó çàñîá³â ¿¿ êîðåê-
ö³¿. Äëÿ âïëèâó íà ³íñóë³íîðåçèñòåíòí³ñòü â ä³à-
áåòîëî´³¿ âèêîðèñòîâóþòü äâ³ ãðóïè ïðåïàðàò³â:
á³ãóàí³äè (ìåòôîðì³í) òà ò³àçîë³äèíä³îíè (ï³îãë³-
òàçîí). Ñàìå ö³ ïðåïàðàòè áóëî îáðàíî äëÿ êî-
ðåêö³¿ ³íñóë³íîðåçèñòåíòíîñò³ ïðè ã³ïîòèðåîç³.

Ìåòôîðì³í - âïåðøå áóâ îïèñàíèé ÿê ïðå-
ïàðàò ùî çíèæóº ́ ë³êåì³þ. Ï³çí³øå ç'ÿñóâàëîñÿ,
ùî öóêðîçíèæóâàëüíèé åôåêò º äîäàòêîâèé ³ îá-
óìîâëåíèé ïîçàïàíêðåàòè÷íèìè ìåõàí³çìàìè,
íàñàìïåðåä ï³äâèùåííÿì ÷óòëèâîñò³ äî åíäî´åí-
íîãî ³íñóë³íó. Â³äòîä³ ìåòôîðì³í ñòàëè âèêîðèñ-
òîâóâàòè ³ ÿê çàñ³á âïëèâó íà ³íñóë³íîðåçèñòåíò-
í³ñòü. Ùîäî éîãî âèêîðèñòàííÿ ïðè ã³ïîòèðåîç³
³ñíóþòü ñóïåðå÷ëèâ³ äàí³. Äåÿê³ äîñë³äæåííÿ ïî-
êàçóþòü ùî ðîçâèòîê ã³ïîòèðåîçó ó õâîðèõ íà öóê-
ðîâèé ä³àáåò 2-ãî òèïó (ÖÄ-2) áóâ âèðàçíî ïî-

â'ÿçàíèé íå ëèøå ç íàÿâí³ñòþ àâòî³ìóííîãî ïðî-
öåñó, àëå é êîíñòàòîâàíîþ ìàêðîàíã³îïàò³ºþ òà
ë³êóâàííÿì ìåòôîðì³íîì [7]. ²íø³ äîñë³äíèêè
ââàæàþòü, ùî ïðèçíà÷åííÿ ìåòôîðì³íó çíèæóº
ð³âåíü òèðåîòðîïíîãî ãîðìîíó ã³ïîô³çó [13], à öå
ìîæå îïîñåðåäêîâàíî äîïîìîãòè ó ë³êóâàíí³ ïåð-
âèííîãî ã³ïîòèðåîçó.

Ï³îãë³òàçîí º àãîí³ñòîì ðåöåïòîð³â ïåð-
îêñèñîìíèõ ïðîë³ôåðàòîð³â ãàììà (PPAR-γ), ÿê³
ðàçîì ç ðåöåïòîðàìè äî òèðåî¿äíèõ ãîðìîí³â â³ä-
íîñÿòüñÿ äî îäí³º¿ ñóïåðñ³ì'¿ ÿäåðíèõ ðåöåïòîð³â.
Öÿ îáñòàâèíà ìîæå ïðèçâîäèòè äî ïåðåõðåñíèõ
ðåàêö³é ì³æ â³äïîâ³äíèìè ñèãíàëüíèìè øëÿõà-
ìè. Çîêðåìà áóëî âèÿâëåíî, ùî ³íòðàöåðåáðàëüíå
ââåäåííÿ PPAR-γàãîí³ñòà ðîç³ãë³òàçîíà çì³íþâà-
ëî òðàíñêðèïö³þ òèðåîòðîï³í-ðèë³çèíãîâîãî
ãîðìîíó â ã³ïîòàëàìóñ³ òà ï³äâèùóâàëî âì³ñò Ò4
â êðîâ³ [14]. Òàêîæ º äîñë³äæåííÿ, ÿê³ ïîêàçóþòü
çíèæåííÿ â³ëüíîãî Ò4 íà òë³ âèêîðèñòàííÿ ò³àçî-
ë³äèíä³îí³â [10]. ²ç ³íøîãî áîêó º îïèñàí³ êë³í³÷í³
âèïàäêè êîëè ó ïàö³ºíò³â ç òèðåî¿äíîþ îôòàëü-
ìîïàò³ºþ â àíàìíåç³, âèêîðèñòàííÿ ï³îãë³òàçîíó
ïðèçâîäèëî äî çàãîñòðåííÿ äàíî¿ ïàòîëî´³¿ [17]

Ìåòîþ íàøî¿ ðîáîòè áóëî ç'ÿñóâàòè ÷è ó
õâîðèõ ç ã³ïîòèðåîçîì òà íàÿâíîþ ³íñóë³íîðåçèñ-
òåíòí³ñòþ ïðèçíà÷åííÿ ìåòôîðì³íó òà ï³îãë³òà-
çîíó âïëèâàº íà ïîêàçíèêè òèðåî¿äíèõ ãîðìîí³â,
âóãëåâîäíîãî ³ ë³ï³äíîãî îáì³íó.

Ìàòåð³àë ³ ìåòîäè
Ó äîñë³äæåííÿ áóëî çàëó÷åíî 45 ïàö³ºíò³â ç ã³-
ïîòèðåîçîì òà ³íñóë³íîðåçèñòåíòí³ñòþ (7 ÷îëî-
â³ê³â òà 38 æ³íîê), ñåðåäí³é â³ê ÿêèõ ñòàíîâèâ 54
ðîêè. Ó äîñë³äæåííÿ ùî òðèâàëî 196±14äí³â
(äâà åòàïè ïî 14 òèæí³â) áóëî â³ä³áðàíî ïàö³ºíò³â
ï³ä ÷àñ àìáóëàòîðíîãî ïðèéîìó íà áàç³ Ëüâ³âñü-
êîãî îáëàñíîãî åíäîêðèíîëî´³÷íîãî äèñïàíñåðó,
à òàêîæ ï³ñëÿ êîíñóëüòàö³é íà êàôåäð³ åíäîêðè-
íîëî´³¿ Ëüâ³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî
óí³âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî. Ïàö³ºíò
áóâ âêëþ÷åíèé ó äîñë³äæåííÿ ò³ëüêè çà òàêèõ
óìîâ: çãîäà íà ó÷àñòü ó îáñòåæåíí³ òà ë³êóâàíí³,
âñòàíîâëåíà ³íñóë³íîðåçèñòåíòí³ñòü, ïåðâèííèé
ã³ïîòèðåîç, â³äñóòí³ñòü öóêðîâîãî ä³àáåòó òà ³íøèõ
âàæêèõ ñóïðîâ³äíèõ çàõâîðþâàíü.

Ó ñèðîâàòö³ êðîâ³ âèçíà÷àëè ð³âí³ òèðåî-
òðîïíîãî ãîðìîíó ã³ïîô³çó (ÒÒÃ), â³ëüíîãî òèðîê-
ñèíó (âÒ4), â³ëüíîãî òðèéîäòèðîí³íó (âÒ3), êîí-
öåíòðàö³þ ́ ëþêîçè òà ³íñóë³íó íàòùå, ́ ë³êîâàíèé



17

3  2013  X²X  AML

ãåìî´ëîá³í (HbA1c), çàãàëüíèé õîëåñòåðèí (ÕÑ),
õîëåñòåðèí ë³ïîïðîòå¿ä³â âèñîêî¿ ù³ëüíîñò³ (ÕÑ-
ËÏÂÙ), õîëåñòåðèí ë³ïîïðîòå¿ä³â íèçüêî¿ ù³ëü-
íîñò³ (ÕÑ-ËÏÍÙ), õîëåñòåðèí ë³ïîïðîòå¿ä³â äó-
æå íèçüêî¿ ù³ëüíîñò³ (ÕÑ-ËÏÄÍÙ), òðè´ë³öåðè-
äè (Ò¥). Îá÷èñëþâàëè êîåô³ö³ºíò àòåðî´åííîñò³
(ÊÀ), ³íäåêñè HOMA-IR òà HOMA-β. Âì³ñò ́ ëþ-
êîçè â êðîâ³, HbA1c, ÕÑ, ÕÑ-ËÏÂÙ, ÕÑ-ËÏÍÙ,
ÕÑ-ËÏÄÍÙ, Ò¥ âèçíà÷àëè íà á³îõ³ì³÷íîìó àíà-
ë³çàòîð³ "COBAS INTEGRA 400 plus" [1, 12, 16,
20], âì³ñò ³íñóë³íó âèçíà÷àëè ³ìóíîõåì³ëþì³íåñ-
öåíòíèì ìåòîäîì íà ³ìóíîëî´³÷íîìó àíàë³çàòîð³
"Immulite 1000" [2]; ÒÒÃ, âÒ3, âÒ4 âèçíà÷àëè ³ìó-
íîôåðìåíòíèì ìåòîäîì íà àâòîìàòè÷íîìó ì³ê-
ðîïëàíøåòíîìó ç÷èòóâà÷³ "SunriseTecan" [6, 18].
ÍÎÌÀ-³íäåêñ ³íñóë³íîðåçèñòåíòíîñò³ (ÍÎÌÀ-
IR), ÍÎÌÀ-³íäåêñ ôóíêö³¿ β-êë³òèí (HOMA-β)
[19] òà ÊÀ ðîçðàõîâóâàëè çà òàêèìè ôîðìóëàìè:

ÍÎÌÀ-IR=´ëþêîçà íàòùå (ììîëü/ë)×³íñóë³í íàòùå
(ìÌÎ/ë)÷22,5.

HOMA-β=(³íñóë³í íàòùå (ìÌÎ/ë)×20)÷(´ëþêîçà íàòùå
(ììîëü/ë) -3,5)

ÊÀ=(ÕÑ(ììîëü/ë)-ÕÑ-ËÏÂÙ (ììîëü/ë))÷ÕÑ-ËÏÂÙ
(ììîëü/ë)

(M - ñåðåäíº àðèôìåòè÷íå, m - ñåðåäíÿ ïîõèáêà
ñåðåäíüî¿ âåëè÷èíè)

Ï³ñëÿ îáñòåæåíü óñ³ì ïàö³ºíòàì ç ìåòîþ
äîñÿãíåííÿ åóòèðåîçó áóëî ïðèçíà÷åíî ëåâîòè-
ðîêñèí ó äîç³ â³ä 50 äî 125 ìê´ íà äîáó (1-é åòàï).
×åðåç 14 òèæí³â ïðîâåëè ïîâòîðíå îáñòåæåííÿ,
ï³ñëÿ ÿêîãî óñ³ ïàö³ºíòè áóëè ïîä³ëåí³ íà äâ³ ãðóïè
(2-é åòàï). Îäí³é ãðóï³ ïàö³ºíò³â (23 îñîáè) äî-
äàòêîâî ïðèçíà÷èëè ìåòôîðì³í 1000 ì´ íà äîáó,

³íø³é ãðóï³ (22 îñîáè) - ï³îãë³òàçîí 30 ì´ íà äîáó.
Ï³ñëÿ çàê³í÷åííÿ äðóãîãî åòàïó ë³êóâàííÿ òà îòðè-
ìàííÿ çàâåðøàëüíèõ äàíèõ îáñòåæåííÿ áóëî ïðî-
âåäåíî ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â.

Ïàðàìåòðè÷í³ äàí³ ïðåäñòàâëåí³ ÿê Ì±m,
îñê³ëüêè ðîçïîä³ë ïîêàçíèê³â áóâ íîðìàëüíèì.
Ñòàòèñòè÷íå îïðàöþâàííÿ äàíèõ ïðîâîäèëè âà-
ð³àö³éíî-ñòàòèñòè÷íèì ìåòîäîì çà äîïîìîãîþ
ïðî´ðàìíîãî çàáåçïå÷åííÿ "Excel" ("Microsoft Office",
ÑØÀ) òà "Statistica" 7.0 ("Statsoft", ÑØÀ) [3].

Ðåçóëüòàòè é îáãîâîðåííÿ
Ï³ñëÿ çàê³í÷åííÿ ïåðøîãî åòàïó äîñë³äæåííÿ
(ìîíîòåðàï³ÿ ëåâîòèðîêñèíîì) ÷åðåç 14 òèæí³â
îòðèìàíî òàê³ âèñë³äè (òàáë. 1): â³ðîã³äíå çíè-
æåííÿ êîíöåíòðàö³¿ ÒÒÃ â³ä 40,45±4,14 ìÌÎ/ë
äî 3,71±0,10 ìÌÎ/ë (ð<0.001), ï³äâèùåííÿ âÒ4
òà âÒ3 â³ä 0,55±0,05 íã/äë òà 1,96±0,11 ïã/ìë äî
1,30±0,03 íã/äë òà 3,02±0,06 ïã/ìë, â³äïîâ³äíî,
(ð<0.001). Îòðèìàí³ âèñë³äè ï³ñëÿ ïðîâåäåíî¿ çà-
ì³ñíî¿ òåðàï³¿ ñâ³ä÷àòü ïðî åôåêòèâí³ñòü ë³êóâàííÿ
òà äîñÿãíåííÿ åóòèðåîçó, à îòæå êîìïåíñàö³þ ã³-
ïîòèðåîçó. Çì³íè áóëî â³äì³÷åíî çà ÕÑ-ËÏÂÙ â³ä
1,37±0,05 ììîëü/ë íà ïî÷àòêó ë³êóâàííÿ äî
1,52±0,05 ììîëü/ë ï³ñëÿ ïåðøîãî åòàïó äîñë³-
äæåííÿ. Âðàõîâóþ÷è, ùî çà âèñë³äàìè ÕÑ òà ÕÑ-
ËÏÂÙ âèçíà÷àºòüñÿ ÊÀ, ñïîñòåð³ãàëè â³ðîã³äíå
éîãî çíèæåííÿ (ð<0.05) â³ä 3,59±0,21 äî
2,95±0,14 ï³ñëÿ ïåðøîãî åòàïó ë³êóâàííÿ.

Ðåçóëüòàòè, îòðèìàí³ ï³ñëÿ äðóãîãî åòàïó
äîñë³äæåííÿ â ãðóï³ (23 îñîáè) äå áóëî äîäàòêîâî
ïðèçíà÷åíî ìåòôîðì³í (òàáë. 2), â³äîáðàæàþòü

Ïîêàçíèêè Ïåðåä 
ë³êóâàííÿì 

Íà òë³ 
ëåâîòèðîêñèíó 

ÒÒÃ (ìêÌÎ/ìë) 40,45±4,14 3,71±0,10* 
âÒ4 (íã/äë) 0,55±0,05 1,30±0,03* 
âÒ3 (ïã/ìë) 1,96±0,11 3,02±0,06* 
HbA1c (%) 6,01±0,05 5,90±0,05 
¥ëþêîçà (ììîëü/ë) 6,23±0,09 6,12±0,08 
²íñóë³í (ìÌÎ/ë) 16,11±0,73 16,16±0,66 
HOMA-IR (óì.îä) 4,53±0,25 4,45±0,22 
HOMA-β (óì.îä) 121,14±5,12 127,03±5,30 
Õîëåñòåðèí  (ììîëü/ë) 6,09±0,23 5,89±0,20 
Òðè´ë³öåðèäè (ììîëü/ë) 1,67±0,14 1,56±0,13 
ËÏÂÙ (ììîëü/ë) 1,37±0,05 1,52±0,05# 
ËÏÍÙ (ììîëü/ë) 3,83±0,22 3,61±0,19 
ËÏÄÍÙ (ììîëü/ë) 0,62±0,04 0,55±0,03 
ÊÀ 3,59±0,21 2,95±0,14# 

Òàáëèöÿ 1
Çì³íè ïîêàçíèê³â òèðåî¿äíî¿ ïàíåë³, âóãëåâîäíîãî òà ë³ï³äíîãî îáì³íó íà òë³ ìîíîòåðàï³¿ ëåâîòèðîêñèíîì (n=45)

* - â³ðîã³äí³ñòü â³äì³ííîñò³ ó ïîð³âíÿíí³ ç ïîêàçíèêàìè äî ë³êóâàííÿ ð<0,001; # - â³ðîã³äí³ñòü â³äì³ííîñò³ ó
ïîð³âíÿíí³ ç ïîêàçíèêàìè äî ë³êóâàííÿ ð<0,05
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òåíäåíö³þ äî çíèæåííÿ ÒÒÃ â³ä ð³âíÿ ãîðìîíó
ï³ñëÿ ìîíîòåðàï³¿ 3,72±0,19 äî çíà÷åíü, îòðèìàíèõ
ï³ñëÿ êîìá³íîâàíîãî ë³êóâàííÿ 3,30±0,15 ìÌÎ/ë
(0,05<ð<0,1) òà òåíäåíö³þ äî ï³äâèùåííÿ âÒ3 â³ä
ðåçóëüòàò³â íà îäí³é ëèøå çàì³ñí³é òåðàï³¿
3,06±0,11 äî äàíèõ íà êîìá³íàö³¿ ïðåïàðàò³â -
3,32±0,10 ïã/ìë (0,05<ð<0,1). Ìè â³äçíà÷èëè çì³-
íè ïîêàçíèê³â âóãëåâîäíîãî îáì³íó: HbA1c íà ïî-
÷àòêó äðóãîãî åòàïó ë³êóâàííÿ ñòàíîâèâ
5,95±0,07% òà 5,17±0,06% íàïðèê³íö³ äîñë³äæåí-
íÿ (ð<0,001). Çì³íè ́ ëþêîçè òà ³íñóë³íó êðîâ³ íàò-
ùå òàêîæ áóëè â³ðîã³äíèìè - 6,21±0,14 ììîëü/ë
òà 16,15±1,17 ìÌÎ/ë äî 5,60±0,1 ììîëü/ë òà
12,07±0,72 ìÌÎ/ë â³äïîâ³äíî. Ìè íå ñïîñòåð³-
ãàëè çì³í çà äàíèìè ³íäåêñó HOMA-β (â³ä
121,99±7,32 äî 120,29±9,18 ï³ñëÿ äðóãîãî åòàïó
äîñë³äæåííÿ) íà â³äì³íó â³ä çíà÷åíü ÍÎÌÀ-IR
äå â³ðîã³äí³ñòü áóëî âñòàíîâëåíî (â³ä 4,56±0,40
äî 3,00±0,18 ï³ñëÿ äðóãîãî åòàïó äîñë³äæåííÿ,
ð<0,001). Çì³íè ïîêàçíèê³â ë³ï³äî´ðàìè ïðè ïî-
ð³âíÿíí³ çíà÷åíü ïåðåä òà ï³ñëÿ äðóãîãî åòàïó ë³-
êóâàííÿ áóëè çíà÷íèìè ëèøå çà ÕÑ-ËÏÍÙ (â³ä
4,04±0,18 äî 3,52±0,12 ììîëü/ë, ð<0,05). Âîäíî-
÷àñ, ïðè ïîð³âíÿíí³ âèõ³äíèõ ïîêàçíèê³â ë³ï³äî-
´ðàìè ³ç ê³íöåâèìè ìè âèÿâèëè çì³íè ÕÑ-ËÏÂÙ
(â³ä 1,3±0,06 äî 1,50±0,06 ììîëü/ë, ð<0,05), òåí-
äåíö³þ äî â³äì³ííîñò³ çà äàíèìè ÕÑ (â³ä
6,20±0,31 äî 5,55±0,18 ììîëü/ë, 0,05<ð<0,1) òà
ÕÑ-ËÏÄÍÙ (â³ä 0,60±0,03 äî 0,53±0,02 ììîëü/ë,
0,05<ð<0,1). Ìè ñïîñòåð³ãàëè çì³íè ÊÀ (âèõ³äí³
äàí³ 3,9±0,26) ï³ñëÿ ë³êóâàííÿ ëåâîòèðîêñèíîì

(3,17±0,12 (ð<0,05) òà ï³ñëÿ äîäàâàííÿ ìåòôîð-
ì³íó (2,72±0,06, (ð<0,001).

Äåùî ð³çíèëèñÿ ðåçóëüòàòè, îòðèìàí³ ó
ãðóï³ ëåâîòèðîêñèí+ï³îãë³òàçîí (22 îñîáè). Â³ä-
ì³÷åíî òåíäåíö³¿ äî â³ðîã³äíèõ çì³í (0,05<ð<0,1)
çà äàíèìè ÒÒÃ (ï³ñëÿ ìîíîòåðàï³¿ 3,70±0,07 òà
äî 3,80±0,07 ìÌÎ/ë ï³ñëÿ êîìá³íîâàí³é òåðàï³¿)
òà âÒ3 (ï³ñëÿ ìîíîòåðàï³¿ 2,98±0,05 òà äî
2,88±0,04 ïã/ìë ï³ñëÿ êîìá³íîâàíî¿ òåðàï³¿). Ç'ÿ-
ñóâàëè òàêîæ, ùî âì³ñò âÒ4 íà òë³ êîìá³íîâàíî¿
òåðàï³¿ ç ï³îãë³òàçîíîì â³ðîã³äíî çíèæóâàâñÿ (ï³ñ-
ëÿ ìîíîòåðàï³¿ 1,30±0,05 òà 1,15±0,04 ïã/ìë ï³ñëÿ
êîìá³íîâàíî¿ òåðàï³¿, ð<0,05). Ó öèõ ïàö³ºíò³â
ñïîñòåð³ãàëè âèñîêîãî ñòóïåíþ â³ðîã³äíîñò³ çì³-
íè (ð<0,001) ïîêàçíèê³â âóãëåâîäíîãî îáì³íó:
HbA1c íà ïî÷àòêó äðóãîãî åòàïó ë³êóâàííÿ ñòà-
íîâèâ 5,85±0,07% òà 5,42±0,06% íàïðèê³íö³ äî-
ñë³äæåííÿ; çì³íè ́ ëþêîçè êðîâ³ íàòùå ç 6,03±0,09
ììîëü/ë ï³ñëÿ ìîíîòåðàï³¿ äî 4,88±0,08 ììîëü/ë
ï³ñëÿ êîìá³íîâàíî¿ òåðàï³¿; ³íñóë³í íàòùå íà ïî-
÷àòêó òåðàï³¿ ëåâîòèðîêñèí + ï³îãë³òàçîí ñòàíî-
âèâ 16,18±0,60 ìÌÎ/ë, à ï³ñëÿ - 8,63±0,16 ìÌÎ/ë.
Çì³í çà äàíèìè ³íäåêñó HOMA-β íå áóëî äîñÿãíó-
òî (â³ä 132,31±7,70 äî 142,25±15,39 ï³ñëÿ äðóãîãî
åòàïó äîñë³äæåííÿ) íà â³äì³íó â³ä çíà÷åíü ÍÎÌÀ-
IR äå áóëà íàÿâíà çì³íà (â³ä 4,33±0,17 äî 1,87±0,04
ï³ñëÿ äðóãîãî åòàïó äîñë³äæåííÿ, ð<0,001). Ìè íå
â³äì³òèëè ð³çíèö³ çà æîäíèì ³ç äîñë³äæóâàíèõ ïî-
êàçíèê³â ë³ï³äíîãî ïðîô³ëþ ó ïîð³âíÿíí³ ³ç ìîíîòå-
ðàï³ºþ. Òà ïðè ïîð³âíÿíí³ âèõ³äíèõ ïîêàçíèê³â ë³-
ï³äî´ðàìè ³ç ê³íöåâèìè, â³äì³òèëè ð³çíèö³ çà ÕÑ-

Ïîêàçíèêè Ïåðåä 
ë³êóâàííÿì 

Íà òë³ 
ëåâîòèðîêñèíó 

Íà òë³ 
ëåâîòèðîêñèí+ìåòôîðì³í 

ÒÒÃ (ìêÌÎ/ìë) 41,65±7,24 3,72±0,19* 3,30±0,15*t 
âÒ4 (íã/äë) 0,59±0,07 1,30±0,04* 1,36±0,04* 
âÒ3 (ïã/ìë) 2,00±0,18 3,06±0,11* 3,320,1±0,10*t 
HbA1c (%) 6,02±0,07 5,95±0,07 5,17±0,06*L 
¥ëþêîçà (ììîëü/ë) 6,23±0,17 6,21±0,14 5,60±0,10*L 
²íñóë³í (ìÌÎ/ë) 15,95±1,31 16,15±1,17 12,07±0,72*L 
HOMA-IR (óì.îä) 4,55±0,47 4,56±0,40 3,00±0,18*L 
HOMA-β (óì.îä) 120,13±8,12 121,99±7,32 120,29±9,18 
Õîëåñòåðèí  (ììîëü/ë) 6,20±0,31 6,03±0,25 5,55±0,18# 
Òðè´ë³öåðèäè (ììîëü/ë) 1,77±0,23 1,66±0,21 1,63±0,20 
ËÏÂÙ (ììîëü/ë) 1,30±0,06 1,47±0,07# 1,50±0,06* 
ËÏÍÙ (ììîëü/ë) 4,30±0,26 4,04±0,18 3,52±0,12*L 
ËÏÄÍÙ (ììîëü/ë) 0,60±0,03 0,53±0,03 0,53±0,02# 
ÊÀ 3,90±0,26 3,17±0,09* 2,72±0,06*L 

Òàáëèöÿ 2
Çì³íè ïîêàçíèê³â òèðåî¿äíèõ ãîðìîí³â, âóãëåâîäíîãî òà ë³ï³äíîãî îáì³íó íà òë³ ìîíîòåðàï³¿ ëåâîòèðîêñèíîì òà

êîìá³íîâàíî¿ òåðàï³¿ ëåâîòèðîêñèí ç ìåòôîðì³íîì (n=23)

* - â³ðîã³äí³ñòü â³äì³ííîñò³ ó ïîð³âíÿíí³ ç ïîêàçíèêàìè äî ë³êóâàííÿ ð<0,05; # - òåíäåíö³ÿ â³ðîã³äíèõ çì³í ó ïîð³âíÿíí³
ç ïîêàçíèêàìè äî ë³êóâàííÿ 0,05<p<0,1; t - òåíäåíö³ÿ â³ðîã³äíèõ çì³í ó ïîð³âíÿíí³ ç ïîêàçíèêàìè íà ëåâîòèðîêñèí³

0,05<p<0,1; L - â³ðîã³äí³ñòü â³äì³ííîñò³ ó ïîð³âíÿíí³ ç ïîêàçíèêàìè íà ëåâîòèðîêñèí³ ð<0,05
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ËÏÂÙ (â³ä 1,45±0,06 äî 1,66±0,06 ììîëü/ë,
ð<0,05), òà ÊÀ (âèõ³äí³ äàí³ 3,27±0,33, ï³ñëÿ êîìá³-
íîâàíî¿ òåðàï³¿ 2,27±0,20 (ð<0,05)).

Ó ðåçóëüòàò³ ïðîâåäåíîãî ë³êóâàííÿ ó îá-
ñòåæåíèõ ïàö³ºíò³â áóëî äîñÿãíóòî åóòèðåîç (íîð-
ìàë³çàö³ÿ ïîêàçíèê³â ÒÒÃ, âÒ4 òà âÒ3), ùî ñâ³ä÷èòü
ïðî êîìïåíñàö³þ ã³ïîòèðåîçó (òàáë. 1). Ñë³ä òàêîæ
â³äì³òèòè ïîçèòèâí³ çì³íè ó çíà÷åííÿõ ÕÑ ³ éîãî
ñêëàäîâèõ, õî÷à ëèøå äåÿê³ ïîêàçíèêè äîñÿãíóëè
â³ðîã³äíî¿ ð³çíèö³ (ÕÑ-ËÏÂÙ, ÊÀ). Ö³ ðåçóëüòàòè
çá³ãàþòüñÿ ç äàíèìè ³íøèõ íàóêîâèõ äîñë³äæåíü,
äå ïðè äîñÿãíåíí³ åóòèðåîçó ó ïàö³ºíò³â ç ã³ïî-
òèðåîçîì ðåºñòðóþòü ïîêðàùåííÿ ïîêàçíèê³â ë³-
ï³äíîãî ïðîô³ëþ [15].

Ïðèçíà÷åííÿ ìåòôîðì³íó õâîðèì íà ã³ïî-
òèðåîç âèÿâëÿº íèçêó ïåðåâàã òàêèõ ÿê ïîçèòèâ-
íèé âëèâ íà âóãëåâîäíèé, ë³ï³äíèé îáì³í, ñïðè-
ÿòëèâèé åôåêò íà ÒÒÃ ³ âÒ3 (òàáë. 2). Çñóâ òèðåî-
òðîïíîãî ãîðìîíó âíèç òà âÒ3 ââåðõ ï³ä âïëèâîì
ìåòôîðì³íó, ùî áóâ íàìè âèÿâëåíèé, ñï³âïàäàº
³ç äàíèìè ³íøèõ ñïîñòåðåæåíü [5]. Âèñóíóòî ïðè-
ïóùåííÿ, ÿêå ïîÿñíþº öåé åôåêò ìåòôîðì³íó ï³ä-
âèùåííÿì ñåíñèá³ë³çàö³¿ êë³òèí ïåðåäíüî¿ äîë³ ã³-
ïîô³çó äî òèðîêñèíó òà àêòèâàö³ºþ íå´àòèâíîãî
çâîðîòíîãî çâ'ÿçêó [11].

Íà òë³ äîäàòêîâîãî ïðèçíà÷åííÿ ï³îãë³òà-
çîíó äî çàì³ñíî¿ ìîíîòåðàï³¿ ëåâîòèðîêñèíîì â³-
ðîã³äíî ïîêðàùóþòüñÿ ïîêàçíèêè âóãëåâîäíîãî
îáì³íó òà çíèæóºòüñÿ âì³ñò âÒ4 (òàáë. 3).

Âèñíîâêè
1. Ïðèçíà÷åííÿ ñåíñèòàéçåð³â (ìåòôîðì³í, ï³î-

ãë³òàçîí), õâîðèì íà ã³ïîòèðåîç ³ç âñòàíîâëåíîþ
³íñóë³íîðåçèñòåíòí³ñòþ çíèæóº ð³âåíü ́ ë³êîâàíî-
ãî ãåìî´ëîá³íó, ³íñóë³íó òà ́ ëþêîçè íàòùå, ³íäåêñ
ÍÎÌÀ-IR.
2. Íà òë³ äîäàòêîâîãî ïðèçíà÷åííÿ ìåòôîðì³íó
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òèðåîòðîïíîãî ãîðìîíó òà ï³äâèùåííÿ âì³ñòó
â³ëüíîãî òðèéîäòèðîí³íó.
3. Ïîºäíàíå âèêîðèñòàííÿ ï³îãë³òàçîíó ç ëåâî-
òèðîêñèíîì ó õâîðèõ íà ã³ïîòèðåîç òà ³íñóë³íî-
ðåçèñòåíòí³ñòü ñïðèÿº çíèæåííþ ð³âíÿ â³ëüíîãî
òèðîêñèíó (ð<0,05).

Ë³òåðàòóðà
1. A peroxide-coupled method for the colorimetric

determination of serum triglycerides / M. W. McGowan, J.
D. Artiss, D. R. Strandbergh, B. Zak // Clin. Chem. - 1983. -
Vol. 29, N 4. - P. 538-542.

2. Bonser A. C-peptide measurement: methods and clinical
utility / A. Bonser, P. Garcia-Webb // Crit. Rev. Clin. Lab.
Sci. - 1984. - Vol. 19, N 2. - P. 297-352.

3. Borovikov V. Statistica: the art of analysis on PC. For
professionals.S-Pb: Piter, 2001. - 656 p. Russian (Áîðîâèêîâ
Â. STATISTICA: Èñêóññòâî àíàëèçà äàííûõ íà êîìïüþ-
òåðå. Äëÿ ïðîôåññèîíàëîâ / Â. Áîðîâèêîâ - Ñ-Ïá.: Ïèòåð,
2001. - 656 ñ.)

4. Brenta G: Why can insulin resistance be a natural
consequence of thyroid dysfunction? J Thyroid Res 2011,
3, 129-138.

5. Cappelli C, Rotondi M, Pirola I, Agosti B, Gandossi E,
Valentini U, De Martino E, Cimino A, Chiovato L, Agabiti-
Rosei E, Castellano M: TSH-lowering effect of metformin
in type 2 diabetic patients: differences between euthyroid,

Ïîêàçíèêè Ïåðåä 
ë³êóâàííÿì 

Íà òë³ 
ëåâîòèðîêñèíó 

Íà òë³ 
ëåâîòèðîêñèí+ï³îãë³òàçîí 

ÒÒÃ (ìêÌÎ/ìë) 39,19±3,98 3,70±0,07* 3,80±0,07* 
âÒ4 (íã/äë) 0,50±0,06 1,30±0,05* 1,15±0,04* 
âÒ3 (ïã/ìë) 1,91±0,11 2,98±0,05* 2,88±0,04* 
HbA1c (%) 5,99±0,06 5,85±0,07 5,42±0,06*L 
¥ëþêîçà (ììîëü/ë) 6,22±0,08 6,03±0,09 4,88±0,08*L 
²íñóë³í (ìÌÎ/ë) 16,29±0,63 16,18±0,60 8,63±0,16*L 
HOMA-IR (óì.îä) 4,50±0,18 4,33±0,17 1,87±0,04*L 
HOMA-β (óì.îä) 122,18±6,34 132,31±7,70 142,25±15,39 
Õîëåñòåðèí  (ììîëü/ë) 5,97±0,36 5,75±0,32 5,33±0,28 
Òðè´ë³öåðèäè (ììîëü/ë) 1,57±0,17 1,45±0,16 1,37±0,16 
ËÏÂÙ (ììîëü/ë) 1,45±0,06 1,58±0,06 1,66±0,06* 
ËÏÍÙ (ììîëü/ë) 3,33±0,32 3,17±0,33 2,89±0,32 
ËÏÄÍÙ (ììîëü/ë) 0,64±0,07 0,57±0,06 0,51±0,07 
ÊÀ 3,27±0,33 2,72±0,26 2,27±0,20* 

Òàáëèöÿ 3
Çì³íè ïîêàçíèê³â òèðåî¿äíèõ ãîðìîí³â, âóãëåâîäíîãî òà ë³ï³äíîãî îáì³íó íà òë³ ìîíîòåðàï³¿ ëåâîòèðîêñèíîì òà
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