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Ïîá³ãóí Í.Ã.

Àêòóàëüí³ñòü. Îäíå ç îñíîâíèõ ì³ñöü ó ñòðóê-
òóð³ åíäîêðèííèõ çàõâîðþâàíü ïîñ³äàº ïàòîëîã³ÿ
ùèòîïîä³áíî¿ çàëîçè (ÙÇ). Çà äàíèìè åï³äåì³îëîã³-
÷íèõ äîñë³äæåíü, ã³ïîòèðåîç º îäí³ºþ ç íàé÷àñò³-
øèõ äèñôóíêö³é ÙÇ [1, 6]. Ïîðÿä ç ³íøèìè ôàêòî-
ðàìè (íåäîñòàòí³ñòü ñïîæèâàííÿ éîäó,
íåñïðèÿòëèâ³ ÷èííèêè íàâêîëèøíüîãî ñåðåäîâèùà,
âèñîê³ òåõíîãåíí³ íàâàíòàæåííÿ, ïîã³ðøåííÿ çà-
ãàëüíî¿ åêîëîã³÷íî¿ îáñòàíîâêè, ïîðóøåííÿ ñòðóê-
òóðè õàð÷óâàííÿ òà ³í.) íà ï³äâèùåííÿ ÷àñòîòè òè-
ðåî¿äíî¿ ïàòîëîã³¿ òàêîæ âïëèâàº õðîí³÷íèé ñòðåñ
[6, 9]. Òðèâàëà ä³ÿ ñòðåñîãåííèõ ôàêòîð³â (íå-
ñòàá³ëüí³ñòü ñîö³àëüíî-åêîíîì³÷íîãî ñòàíó, âèñîêà
ïñèõîåìîö³éíà íàïðóãà) âèêëèêàº âèñíàæåííÿ ôóí-
êö³îíàëüíèõ ðåçåðâ³â òà ïîðóøåííÿ àäàïòàö³éíèõ
ìîæëèâîñòåé îðãàí³çìó [4, 11]. Íà ñüîãîäí³øí³é
äåíü, çì³íè ëàíêè ã³ïîòàëàìóñ-ã³ïîô³ç-ÙÇ, çà óìîâ
ñòðåñó, çàëèøàþòüñÿ íåäîñòàòíüî ç’ÿñîâàíèìè, ùî
ïîÿñíþºòüñÿ âïëèâîì ð³çíèõ çà ïðèðîäîþ òà òðèâà-
ë³ñòþ ä³¿ ñòðåñîðíèõ ÷èííèê³â.

Ìåòîþ äàíîãî äîñë³äæåííÿ ñòàëî âèâ÷åííÿ
âïëèâó õðîí³÷íîãî åìîö³éíî-áîëüîâîãî ñòðåñó (ÕÑ)

íà çì³íè ìîðôîôóíêö³îíàëüíîãî ñòàíó ÙÇ íà ôîí³
åêñïåðèìåíòàëüíîãî ã³ïîòèðåîçó (ÅÃ).

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Óñ³ ï³ääîñë³äí³ òâàðèíè óòðèìóâàëèñü ïðè çâè-
÷àéíîìó ñâ³òëîâîìó é òåìïåðàòóðíîìó ðåæèìàõ â
³äåíòè÷íèõ óìîâàõ â³âàð³þ êàôåäðè ô³ç³îëîã³¿
²âàíî-Ôðàíê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³-
âåðñèòåòó. Ùóðè ïåðåáóâàëè íà ñòàíäàðòíîìó õàð-
÷îâîìó ðàö³îí³ ç â³ëüíèì äîñòóïîì äî ¿æ³ òà âîäè.
Óñ³ äîñë³äæåííÿ ïðîâåäåí³ â³äïîâ³äíî äî ïîëîæåíü
«Äèðåêòèâè ªâðîïåéñüêîãî ïàðëàìåíòó òà Ðàäè ªÑ
2010/63/ªÑ â³ä 22.09.2010ð. ïðî çàõèñò òâàðèí, ÿê³
âèêîðèñòîâóþòüñÿ äëÿ íàóêîâèõ ö³ëåé» [3], Çàêîíó
Óêðà¿íè ¹3447-IV â³ä 21.02.2006ð. «Ïðî çàõèñò
òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ», çã³äíî âèìîã
êîì³ñ³¿ ç á³îåòèêè ²âàíî-Ôðàíê³âñüêîãî íàö³îíàëü-
íîãî ìåäè÷íîãî óí³âåðñèòåòó. Äîñë³äæåííÿ ïðîâåëè
íà 48 á³ëèõ ëàáîðàòîðíèõ ñòàòåâîçð³ëèõ ùóðàõ-ñàì-
öÿõ, ÿê³ áóëè ðîçä³ëåí³ íà ÷îòèðè ãðóïè: 1(n=12) –
³íòàêòí³ òâàðèíè; 2 (n=12) – òâàðèíè ç ÅÃ; 3 (n=12) –
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Àêòóàëüí³ñòü. Ïîðÿä ç ³íøèìè ôàêòîðàìè (íåäîñòàòí³ñòü ñïîæèâàííÿ éîäó, íåñïðèÿòëèâ³ ÷èííèêè íàâêîëèøíüîãî ñåðå-

äîâèùà, âèñîê³ òåõíîãåíí³ íàâàíòàæåííÿ, ïîã³ðøåííÿ çàãàëüíî¿ åêîëîã³÷íî¿ îáñòàíîâêè, ïîðóøåííÿ ñòðóêòóðè õàð÷óâàííÿ òà
³í.), íà ï³äâèùåííÿ ÷àñòîòè òèðåî¿äíî¿ ïàòîëîã³¿ òàêîæ âïëèâàº õðîí³÷íèé ñòðåñ. Çì³íè ëàíêè ã³ïîòàëàìóñ-ã³ïîô³ç-ùèòîïî-
ä³áíà çàëîçà, çà óìîâ ñòðåñó, çàëèøàþòüñÿ íåäîñòàòíüî ç’ÿñîâàíèìè, ùî ïîÿñíþºòüñÿ âïëèâîì ð³çíèõ çà ïðèðîäîþ òà òðèâà-
ë³ñòþ ä³¿ ñòðåñîðíèõ ÷èííèê³â.

Ìåòà: âèâ÷åííÿ âïëèâó õðîí³÷íîãî åìîö³éíî-áîëüîâîãî ñòðåñó (ÕÑ) íà çì³íè ìîðôîôóíêö³îíàëüíîãî ñòàíó ùèòîïîä³á-
íî¿ çàëîçè (ÙÇ) íà ôîí³ åêñïåðèìåíòàëüíîãî ã³ïîòèðåîçó (ÅÃ).

Ìàòåð³àëè òà ìåòîäè. Äîñë³äæåííÿ ïðîâåëè íà 48 á³ëèõ ëàáîðàòîðíèõ ñòàòåâîçð³ëèõ ùóðàõ-ñàìöÿõ, ÿê³ áóëè ðîçä³ëåí³ íà
÷îòèðè ãðóïè: 1 – ³íòàêòí³ òâàðèíè; 2 – òâàðèíè ç ÅÃ; 3 – òâàðèíè çà óìîâ âïëèâó ÕÑ; 4 – òâàðèíè ç ÅÃ, ÿê³ ï³ääàâàëèñü ä³¿
ÕÑ. ÅÃ ìîäåëþâàëè ùîäåííèì äîäàâàííÿì äî ïèòíî¿ âîäè òâàðèí ìåðêàçîë³ëó, ç ðîçðàõóíêó 10ìã/êã ìàñè ò³ëà, ïðîòÿãîì 15
äí³â. ÕÑ ìîäåëþâàëè ùîäåííî ïî 1 ãîä ïðîòÿãîì 30 äí³â. Ôóíêö³îíàëüíó àêòèâí³ñòü ÙÇ îö³íþâàëè øëÿõîì âèçíà÷åííÿ ó
ïëàçì³ êðîâ³ êîíöåíòðàö³¿ òèðåîòðîïíîãî ãîðìîíó àäåíîã³ïîô³çà (ÒÒÃ), â³ëüíîãî òðèéîäòèðîí³íó (âÒ3), â³ëüíîãî òèðîêñèíó
(âÒ4) òà ðîçðàõóíêó ïîêàçíèêà òèðåî¿äíîãî ³íäåêñó (Ò²). Ìîðôîëîã³÷íèé ñòàí ÙÇ âèâ÷àëè çà äîïîìîãîþ ñâ³òëîîïòè÷íî¿ òà
åëåêòðîííî¿ ì³êðîñêîï³é. Ñòàòèñòè÷íèé àíàë³ç îòðèìàíèõ ðåçóëüòàò³â çä³éñíþâàëè ç âèêîðèñòàííÿì t-êðèòåð³þ Ñòüþäåíòà ç
ïîïðàâêîþ Áîíôåððîí³-Õîëìà â ïðîãðàì³ Statistica 6.0. Â³äì³ííîñò³ ââàæàëè ñòàòèñòè÷íî â³ðîã³äíèìè ïðè ð<0,05.

Ðåçóëüòàòè. Òðèâàëèé âïëèâ ñòðåñîðíèõ ÷èííèê³â ñïðè÷èíèâ äîñòîâ³ðíå çíèæåííÿ ð³âíÿ òèðåî¿äíèõ ãîðìîí³â â ïëàçì³
êðîâ³ â³äíîñíî ïîêàçíèê³â ³íòàêòíèõ òâàðèí. Äàí³ ñâ³òëîâî¿ òà åëåêòðîííî¿ ì³êðîñêîï³¿ ÙÇ ùóð³â, ÿê³ çàçíàâàëè âïëèâó
ÕÑ,ï³äòâåðäæóþòü á³îõ³ì³÷í³ çì³íè ³ ñâ³ä÷àòü ïðî ïîÿâó îçíàê çíèæåííÿ ¿¿ ñåêðåòîðíî¿ ôóíêö³¿. Íà ôîí³ ä³¿ ìåðêàçîë³ëó äîâ-
ãîòðèâàëèé ñòðåñ î÷³êóâàííÿ ïðèçâ³â äî á³ëüø âèðàæåíèõ çì³í ôóíêö³îíàëüíîãî ñòàíó ÙÇ (â³ðîã³äíîãî çðîñòàííÿ ð³âíÿ ÒÒÃ,
çìåíøåííÿ âì³ñòó âÒ4 òà ïîêàçíèêà Ò²) â³äíîñíî äàíèõ ó òâàðèí ³ç ÅÃ. Ñòðóêòóðí³ îñîáëèâîñò³ ÙÇ òâàðèí, ùî çíàõîäèëèñü
çà óìîâ âïëèâó ÕÑ íà ôîí³ ÅÃ, òàêîæ âêàçóþòü íà ïðèãí³÷åííÿ ôóíêö³¿ çàëîçè.

Âèñíîâêè. Ó ùóð³â ïðè ÕÑ âèÿâëåíî çìåíøåííÿ ãîðìîíñèíòåçóþ÷î¿ àêòèâíîñò³ ÙÇ. Òðèâàëà ä³ÿ ñòðåñîð³â íà ôîí³ ã³ïî-
òèðåîçó ïðèçâîäèòü äî á³ëüø âèðàæåíîãî ïîã³ðøåííÿ òèðåî¿äíîãî ïðîô³ëþ.

Êëþ÷îâ³ ñëîâà: ã³ïîòèðåîç, õðîí³÷íèé ñòðåñ, òèðåî¿äí³ ãîðìîíè, ìîðôîëîã³ÿ ùèòîïîä³áíî¿ çàëîçè.
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òâàðèíè çà óìîâ âïëèâó ÕÑ; 4 (n=12) – òâàðèíè ç ÅÃ,
ÿê³ ï³ääàâàëèñü ä³¿ ÕÑ. ÅÃ ìîäåëþâàëè çã³äíî ìåòî-
äèêè Ì. Â. Íåáîæèíî¿ [7]. Ùîäåííî äî ïèòíî¿ âîäè
òâàðèí äîäàâàëè ìåðêàçîë³ë (ÒÎÂ Çäîðîâ’ÿ, Õàðê³â,
Óêðà¿íà) ç ðîçðàõóíêó 10ìã/êã ìàñè ò³ëà ïðîòÿãîì
15 äí³â. Ï³äòðèìóþ÷à äîçà ñòàíîâèëà 5ìã/êã ìàñè
ò³ëà òâàðèíè äî çàâåðøåííÿ åêñïåðèìåíòó. ÕÑ ìî-
äåëþâàëè çã³äíî ìåòîäèêè O. Desiderato â ìîäèô³-
êàö³¿ Ñ.Ä. Âàëîâà ùîäåííî ïî 1 ãîä ïðîòÿãîì 30
äí³â [10]. Åâòàíàç³þ òâàðèí çä³éñíþâàëè øëÿõîì
âíóòð³øíüîî÷åðåâèííîãî ââåäåííÿ êåòàì³íó ç ðîç-
ðàõóíêó 100ìã/êã ìàñè ò³ëà òâàðèíè. Çàá³ð êðîâ³
ïðîâîäèëè ç ÷åðåâíî¿ àîðòè. Ãåïàðèí âèêîðèñòîâó-
âàëè ó ÿêîñò³ àíòèêîàãóëÿíòà. Êðîâ öåíòðèôóãóâàëè
15õâ ç øâèäê³ñòþ 3000îá/õâ. Ôóíêö³îíàëüíó àê-
òèâí³ñòü ÙÇ îö³íþâàëè øëÿõîì âèçíà÷åííÿ ó ïëàçì³
êðîâ³ êîíöåíòðàö³¿ òèðåîòðîïíîãî ãîðìîíó àäåíîã³-
ïîô³çà (ÒÒÃ), â³ëüíîãî òðèéîäòèðîí³íó (âÒ3), â³ëüíî-
ãî òèðîêñèíó (âÒ4), â³äïîâ³äíî äî ³íñòðóêö³é ñòàí-
äàðòíèõ òåñò-ñèñòåì (ÒÎÂ Ãðàíóì, Õàðê³â, Óêðà¿íà)
òà ðîçðàõóíêó ïîêàçíèêà òèðåî¿äíîãî ³íäåêñó (Ò²) çà
ôîðìóëîþ Ò²=(âÒ3+âÒ4)/ÒÒÃ. Äëÿ ïðîâåäåííÿ
ñâ³òëîîïòè÷íî¿ ì³êðîñêîï³¿ çàáèðàëè øìàòî÷êè ÙÇ,
ÿê³ çàáàðâëþâàëè ãåìàòîêñèë³íîì òà åîçèíîì, â³äïî-
â³äíî äî çàãàëüíîïðèéíÿòèõ ìåòîäèê. Ïðè åëåêò-
ðîíí³é ì³êðîñêîï³¿ óëüòðàòîíê³ çð³çè ÙÇ âèâ÷àëè ï³ä
åëåêòðîííèì ì³êðîñêîïîì ç ïîäàëüøèì ôîòîãðàôó-
âàííÿì ïðè çá³ëüøåíí³ â³ä 4800 äî 16000 ðàç³â. Ïåðå-
â³ðêó íîðìàëüíîñò³ ðîçïîä³ëó äàíèõ ïðîâîäèëè çà
ìåòîäîì Êîëãîìîðîâà-Ñì³ðíîâà òà Ë³ë³ôîðñà. Ñòàòè-
ñòè÷íèé àíàë³ç îòðèìàíèõ ðåçóëüòàò³â çä³éñíþâàëè ç
âèêîðèñòàííÿì t-êðèòåð³þ Ñòüþäåíòà ç ïîïðàâêîþ
Áîíôåððîí³-Õîëìà â ïðîãðàì³ Statistica 6.0 [2]. Äàí³
ïðåäñòàâëåí³ ó âèãëÿä³ Ì± , äå Ì – ñåðåäíº çíà÷åí-
íÿ,  – ñòàíäàðòíå â³äõèëåííÿ. Â³äì³ííîñò³ ââàæàëè
ñòàòèñòè÷íî â³ðîã³äíèìè ïðè ð<0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß
ßê ç’ÿñîâàíî ó õîä³ åêñïåðèìåíòàëüíèõ äîñë³ä-

æåíü, ó ïëàçì³ êðîâ³ ùóð³â ³ç ÅÃ (òàáë. 1) âèÿâëåíî
äîñòîâ³ðíå çá³ëüøåííÿ ð³âíÿ ÒÒÃ (ó 2,5 ðàçè,

ð<0,001), çìåíøåííÿ âì³ñòó âÒ3 (ó 2 ðàçè, ð<0,001)
òà âÒ4 (ó 3 ðàçè, ð<0,001), ó ïîð³âíÿíí³ ç äàíèìè
³íòàêòíèõ òâàðèí. Òàêîæ âñòàíîâëåíî ñóòòºâ³ çì³íè, à
ñàìå çìåíøåííÿ â 9 ðàç³â âåëè÷èíè Ò² ó ùóð³â 2 ãðó-
ïè, â³äíîñíî öüîãî æ ïîêàçíèêà 1 ãðóïè òâàðèí, ùî
âêàçóº íà çíèæåííÿ ãîðìîíñèíòåçóþ÷î¿ ôóíêö³¿ ÙÇ.

Ó ðåçóëüòàò³ ñâ³òëîîïòè÷íî¿ ì³êðîñêîï³¿ ÙÇ òâà-
ðèí ³ç äåô³öèòîì òèðåî¿äíèõ ãîðìîí³â (ðèñ. 1) çàô³-
êñîâàíî íåîäíîð³äíó ñòðóêòóðó çàëîçè: ð³çíîãî ðîç-
ì³ðó ôîë³êóëè, çäåá³ëüøîãî íåïðàâèëüíî¿ ôîðìè,
ïåðåðîçòÿãíåí³ êîëî¿äîì. Ôîë³êóëÿðíèé åï³òåë³é
òðàíñôîðìîâàíèé ó ïëàñêèé. Ïîì³òíà ïðîë³ôåðàö³ÿ
åï³òåë³þ ì³æôîë³êóëÿðíèõ îñòð³âö³â. Ñïîëó÷íîòêà-
íèíí³ ïðîøàðêè ðîçøèðåí³ çà ðàõóíîê íàáðÿêó.
Ñïîñòåð³ãàºòüñÿ ï³äâèùåíà ³íòåíñèâí³ñòü êðîâîïîñ-
òà÷àííÿ çàëîçè.

Ñóáì³êðîñêîï³÷íî âèÿâëåíî ïîòîâùåííÿ áàçàëü-
íî¿ ìåìáðàíè, âêîðî÷åí³ òà íå÷èñëåíí³ ì³êðîâîð-
ñèíêè, ðîçøèðåí³ êàíàëüö³ é öèñòåðíè ãðàíóëÿðíî¿
åíäîïëàçìàòè÷íî¿ ñ³òêè, ì³òîõîíäð³¿ ç äåçîðãàí³çî-
âàíèìè êðèñòàìè ³ ïðîñâ³òëåíèì ìàòðèêñîì (ðèñ. 2).

Òàáëèöÿ 1
Äàí³ òèðåî¿äíîãî ñòàòóñó òâàðèí ç åêñïåðèìåíòàëüíèì ã³ïîòèðåîçîì

òà çà óìîâ ä³¿ äîâãîòðèâàëîãî ñòðåñó î÷³êóâàííÿ (Ì± )

 

Ðèñ. 1. Ã³ñòîñòðóêòóðà ùèòîïîä³áíî¿ çàëîçè
ïðè ã³ïîòèðåîç³: 1 – êîëî¿ä, 2 – ñïëîùåí³ òèðîöèòè,
3 – âàêóîë³ ðåçîðáö³¿, 4 – ì³æôîë³êóëÿðí³ îñòð³âö³,
5 – êðîâîíîñí³ ñóäèíè, 6 – íàáðÿêëèé ñòðîìàëüíèé

êîìïîíåíò. Çàáàðâëåííÿ: ãåìàòîêñèë³í ³ åîçèí. Çá.: × 200.
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Äàí³ ñâ³òëîâî¿ òà åëåêòðîííî¿ ì³êðîñêîï³¿ ÙÇ
ùóð³â ³ç ÅÃ ï³äòâåðäæóþòü á³îõ³ì³÷í³ çì³íè ïîêàç-
íèê³â òèðåî¿äíîãî ïðîô³ëþ ³ ñâ³ä÷àòü ïðî çíèæåííÿ
¿¿ ñåêðåòîðíî¿ ôóíêö³¿. Òàê³ æ ðåçóëüòàòè ïðèñóòí³ â
ðîáîòàõ ³íøèõ íàóêîâö³â [5, 8].

Ó íàñòóïí³é ñåð³¿ äîñë³äæåíü áóëè ç’ÿñîâàí³
çì³íè ãîðìîíàëüíîãî ñòàòóñó ùóð³â, ÿê³ çíàõîäè-
ëèñü çà óìîâ ÕÑ (òàáë. 1). Ïðè öüîìó âèÿâëåíî, ùî
òðèâàëèé âïëèâ ñòðåñîðíèõ ÷èííèê³â ñïðè÷èíèâ
â³ðîã³äíå çíèæåííÿ ð³âíÿ âÒ3 (ð<0,01) òà âÒ4
(ð<0,001) â ïëàçì³ êðîâ³ â³äíîñíî ³íòàêòíèõ òâàðèí.
Âì³ñò ÒÒÃ â ïëàçì³ êðîâ³ ùóð³â 3 ãðóïè òà âåëè÷èíà
Ò² â³ðîã³äíî íå â³äð³çíÿëèñÿ â³ä òàêèõ æå ïîêàç-
íèê³â 1 ãðóïè òâàðèí. Îäíàê çàô³êñîâàíî òåíäåíö³þ
(ð=0,03) äî çíèæåííÿ âåëè÷èíè Ò² ó ùóð³â, ÿê³
ï³ääàâàëèñü ä³¿ ÕÑ.

Ï³ä ÷àñ ì³êðîñêîï³÷íîãî äîñë³äæåííÿ ÙÇ òâà-
ðèí, ÿê³ çàçíàâàëè ä³¿ äîâãîòðèâàëîãî ñòðåñó î÷³êó-
âàííÿ, âèÿâëåíî âèðàæåíèé ïîë³ìîðô³çì ó ðîçì³ð³
ôîë³êóë³â (ðèñ. 3). Ó âåëèêèõ ôîë³êóëàõ òèðîöèòè
ìàþòü íèçüêó êóá³÷íó ôîðìó, à ó ñåðåäí³õ òà ìàëèõ
– âèñîêó öèë³íäðè÷íó. Äîáðå â³çóàë³çóþòüñÿ
çá³ëüøåí³, ã³ïåðõðîìí³ ÿäðà. Ó áàãàòüîõ êë³òèíàõ

çàô³êñîâàíî âàêóîë³çîâàíó öèòîïëàçìó. Ñïîñòåð³-
ãàºòüñÿ çíà÷íà ê³ëüê³ñòü îñòð³âö³â ì³æôîë³êóëÿðíî-
ãî åï³òåë³þ,  ïîâíîêð³â’ÿ çàëîçè (ðèñ. 4). Âèÿâëåíà
ìîðôîëîã³÷íà êàðòèíà âêàçóº íà çíèæåííÿ ãîðìîíî-
ñèíòåçóþ÷î¿ àêòèâíîñò³ ÙÇ ³ ïîÿâó îçíàê ã³ïîôóíê-
ö³îíàëüíîãî ñòàíó.

Íà ôîí³ ä³¿ ìåðêàçîë³ëó òðèâàëèé ñòðåñ ïðèçâ³â
äî á³ëüø âèðàæåíîãî ïîã³ðøåííÿ òèðåî¿äíîãî ïðîô-
³ëþ (òàáë. 1), à ñàìå: äîñòîâ³ðíå çðîñòàííÿ ð³âíÿ
ÒÒÃ (ó 2 ðàçè, ð<0,01), çìåíøåííÿ âì³ñòó âÒ4 (ó 2
ðàçè, ð<0,001) òà ïîêàçíèêà Ò² (ó 2,5 ðàçè, ð<0,001)
â³äíîñíî äàíèõ ó òâàðèí ³ç çíèæåíîþ ôóíêö³ºþ ÙÇ.
Â³ðîã³äíèõ çì³í êîíöåíòðàö³¿ âÒ3 çà âêàçàíèõ óìîâ
íå çàô³êñîâàíî. Ïðîòå ñïîñòåð³ãàëè òåíäåíö³þ
(ð=0,04) äî çìåíøåííÿ öüîãî ïîêàçíèêà â ùóð³â ³ç
äåô³öèòîì òèðåî¿äíèõ ãîðìîí³â, ÿê³ çàçíàâàëè ä³¿
ÕÑ.

Ñòðóêòóðí³ îñîáëèâîñò³ ÙÇ òâàðèí, ùî çíàõîäè-
ëèñü çà óìîâ âïëèâó ÕÑ íà ôîí³ ÅÃ, ï³äòâåðäæóþòü
á³îõ³ì³÷í³ çì³íè ³ òàêîæ ñâ³ä÷àòü ïðî ïðèãí³÷åííÿ
ôóíêö³¿ çàëîçè. Òàê, ó ðåçóëüòàò³ ñâ³òëîîïòè÷íîãî
äîñë³äæåííÿ â ã³ñòîñòðóêòóð³ ÙÇ âèÿâëåíî ð³çíîêà-
ë³áåðí³, ÷àñòî äåôîðìîâàí³ ôîë³êóëè (ðèñ. 5). Åï³-

Ðèñ. 2. Óëüòàñòðóêòóðíà îðãàí³çàö³ÿ òèðîöèòà
ïðè ã³ïîòèðåîç³: 1 – ÿäðî, 2 – öèòîïëàçìà, 3 – ãðàíóëÿðíà
åíäîïëàçìàòè÷íà ñ³òêà, 4 – ì³òîõîíäð³ÿ, 5 – ì³òîõîíäð³ÿ

³ç äåçîðãàí³çîâàíèìè êðèñòàìè, 6 – àïàðàò Ãîëüäæ³,
7 – ì³êðîâîðñèíêè, 8 – áàçàëüíà ìåìáðàíà. Çá. 6400.

Ðèñ. 3. Ã³ñòîñòðóêòóðà ùèòîïîä³áíî¿ çàëîçè çà óìîâ
õðîí³÷íîãî ñòðåñó: 1 – ôîë³êóëè, 2 – òèðîöèòè

íà áàçàëüí³é ìåìáðàí³, 3 – ì³æôîë³êóëÿðí³ îñòð³âö³,
4 – ïðîøàðêè ñïîëó÷íî¿ òêàíèíè, 5 – àðòåð³ÿ.
Çàáàðâëåííÿ: ãåìàòîêñèë³í ³ åîçèí. Çá.: × 200.

 

 

Ðèñ. 4. Ã³ñòîñòðóêòóðà ùèòîïîä³áíî¿ çàëîçè ùóðà,
ùî çàçíàâ õðîí³÷íîãî ñòðåñó: 1 – ôîë³êóëè, 2 – ÿäðà

òèðîöèò³â, 3 – àï³êàëüíèé ïîëþñ òèðîöèò³â, 4 –
êðîâîíîñí³ ñóäèíè, 5 – ñïîëó÷íîòêàíèíí³ ïåðåãîðîäêè.

Çàáàðâëåííÿ: ãåìàòîêñèë³í ³ åîçèí. Çá.: × 400.

Ðèñ. 5. Ã³ñòîñòðóêòóðà ùèòîïîä³áíî¿ çàëîçè
ïðè ã³ïîòèðåîç³ â óìîâàõ õðîí³÷íîãî ñòðåñó: 1 – òèðîöèòè,

2 – âàêóîë³ ðåçîðáö³¿, 3 – ñòðîìàëüíèé êîìïîíåíò.
Çàáàðâëåííÿ: ãåìàòîêñèë³í ³ åîçèí.

Çá.: × 200.
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òåë³é á³ëüøî¿ ÷àñòèíè ôîë³êóë³â ïëàñêèé. Ïîì³òí³
êîëàáîâàí³ ôîë³êóëè. Â öèòîïëàçì³ åï³òåë³îöèò³â
ñïîñòåð³ãàþòüñÿ ìíîæèíí³ âàêóîë³ ðåçîðáö³¿.
Ì³æôîë³êóëÿðí³ ñïîëó÷íîòêàíèíí³ ïðîøàðêè ðîç-
øèðåí³ çà ðàõóíîê âèðàæåíîãî íàáðÿêó ó ñóäèííî-
ñòðîìàëüíîìó êîìïîíåíò³ çàëîçè.

Ïðè åëåêòðîííî-ì³êðîñêîï³÷íîìó äîñë³äæåíí³
ÙÇ òâàðèí ç ÅÃ, ÿê³ ï³ääàâàëèñü òðèâàë³é ä³¿ ñòðå-
ñîð³â (ðèñ. 6), âèÿâëåíî ð³çêå ðîçøèðåííÿ òà äåôîð-

Ðèñ. 6. Ñóáì³êðîñêîï³÷íà ñòðóêòóðà ùèòîïîä³áíî¿
çàëîçè ïðè ã³ïîòèðåîç³ â óìîâàõ õðîí³÷íîãî ñòðåñó:

1 – áàçàëüíèé ïîëþñ òèðîöèòà, 2 – ãðàíóëÿðíà
åíäîïëàçìàòè÷íà ñ³òêà, 3 – ÿäðî åíäîòåë³îöèòà,

4 – ôåíåñòðè, 5 – áàçàëüíà ìåìáðàíà ñò³íêè
ãåìîêàï³ëÿðà, 6 – ïåðèâàñêóëÿðíèé íàáðÿê. Çá. 6400.

ìóâàííÿ ñêëàäîâèõ ãðàíóëÿðíî¿ åíäîïëàçìàòè÷íî¿
ñ³òêè â öèòîïëàçì³ òèðîöèò³â, íå÷èñëåíí³, âàêóîë³-
çîâàí³ ì³òîõîíäð³¿, âèðàæåíèé ïåðèâàñêóëÿðíèé
íàáðÿê.

ÂÈÑÍÎÂÊÈ
Ó ùóð³â ïðè õðîí³÷íîìó ñòðåñ³ âèÿâëåíî çìåí-

øåííÿ ãîðìîíñèíòåçóþ÷î¿ àêòèâíîñò³ ùèòîïîä³áíî¿
çàëîçè. Òðèâàëà ä³ÿ ñòðåñîð³â íà ôîí³ ã³ïîòèðåîçó
ïðèçâîäèòü äî á³ëüø âèðàæåíèõ çì³í òèðåî¿äíîãî
ïðîô³ëþ.

Êîíôë³êò ³íòåðåñ³â. Àâòîð äàíî¿ ñòàòò³ íåìàº
êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîìåðö³éíî¿ îðãàí³çàö³¿.
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Àêòóàëüíîñòü. Íàðÿäó ñ äðóãèìè ôàêòîðàìè (íåäîñòàòî÷íîñòü ïîòðåáëåíèÿ éîäà, íåáëàãîïðèÿòíûå ôàêòîðû âíåøíåé
ñðåäû, âûñîêèå òåõíîãåííûå íàãðóçêè, óõóäøåíèå îáùåé ýêîëîãè÷åñêîé îáñòàíîâêè, íàðóøåíèå ñòðóêòóðû ïèòàíèÿ è äð.),
íà ïîâûøåíèå ÷àñòîòû òèðåîèäíîé ïàòîëîãèè òàêæå âëèÿåò õðîíè÷åñêèé ñòðåññ. Èçìåíåíèÿ öåïî÷êè ãèïîòàëàìóñ-ãèïîôèç-
ùèòîâèäíàÿ æåëåçà â óñëîâèÿõ ñòðåññà îñòàþòñÿ íåäîñòàòî÷íî èçó÷åííûìè, ÷òî îáúÿñíÿåòñÿ âëèÿíèåì ðàçíûõ ïî ñâîåé ïðè-
ðîäå è äëèòåëüíîñòè äåéñòâèÿ ñòðåññîðîâ.

Öåëü: èçó÷åíèå âëèÿíèÿ õðîíè÷åñêîãî ýìîöèîíàëüíî-áîëåâîãî ñòðåññà (ÕÑ) íà èçìåíåíèÿ ìîðôîôóíêöèîíàëüíîãî ñîñòî-
ÿíèÿ ùèòîâèäíîé æåëåçû (ÙÆ) íà ôîíå ýêñïåðèìåíòàëüíîãî ãèïîòèðåîçà (ÝÃ).

Ìàòåðèàëû è ìåòîäû. Èññëåäîâàíèÿ ïðîâåëè íà 48 áåëûõ ëàáîðàòîðíûõ ïîëîâîçðåëûõ êðûñàõ-ñàìöàõ, êîòîðûå áûëè
ðàçäåëåíû íà ÷åòûðå ãðóïïû: 1– èíòàêòíûå æèâîòíûå; 2 – æèâîòíûå ñ ÝÃ; 3 – æèâîòíûå â óñëîâèÿõ âëèÿíèÿ ÕÑ; 4 – æèâîò-
íûå ñ ÝÃ, êîòîðûå íàõîäèëèñü â óñëîâèÿõ äåéñòâèÿ ÕÑ. ÝÃ ìîäåëèðîâàëè ïóò¸ì åæåäíåâíîãî äîáàâëåíèÿ ê âîäå, êîòîðóþ
ïèëè æèâîòíûå, ìåðêàçîëèëà (10ìã/êã ìàññû òåëà), â òå÷åíèè 15 äíåé. ÕÑ ìîäåëèðîâàëè åæåäíåâíî ïî 1 ÷àñó â òå÷åíèè 30
äíåé. Ôóíêöèîíàëüíóþ àêòèâíîñòü ÙÆ îöåíèâàëè ïóòåì îïðåäåëåíèÿ â ïëàçìå êðîâè êîíöåíòðàöèè òèðåîòðîïíîãî ãîðìî-
íà àäåíîãèïîôèçà (ÒÒÃ), ñâîáîäíîãî òðèéîäòèðîíèíà (ñÒ3), ñâîáîäíîãî òèðîêñèíà (ñÒ4) è ðàññ÷èòûâàëè ïîêàçàòåëü òèðåî-
èäíîãî èíäåêñà (ÒÈ). Ìîðôîëîãè÷åñêîå ñîñòîÿíèå ÙÆ èçó÷àëè ñ ïîìîùüþ ñâåòîîïòè÷åñêîé è ýëåêòðîííîé ìèêðîñêîïèè.
Ñòàòèñòè÷åñêèé àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì t-êðèòåðèÿ Ñòüþäåíòà ñ ïîïðàâêîé Áîíôåððî-
íè-Õîëìà â ïðîãðàììå Statistica 6.0. Îòëè÷èÿ ñ÷èòàëè ñòàòèñòè÷åñêè âåðîÿòíûìè ïðè ð<0,05.

Ðåçóëüòàòû. Äëèòåëüíîå âëèÿíèå ñòðåññîðíûõ ôàêòîðîâ âûçâàëî äîñòîâåðíîå ñíèæåíèå óðîâíÿ òèðåîèäíûõ ãîðìîíîâ â
ïëàçìå êðîâè îòíîñèòåëüíî ïîêàçàòåëåé èíòàêòíûõ æèâîòíûõ. Äàííûå ñâåòîâîé è ýëåêòðîííîé ìèêðîñêîïèè ÙÆ êðûñ, êî-
òîðûå íàõîäèëèñü ïîä âëèÿíèåì ÕÑ, ïîäòâåðæäàþò áèîõèìè÷åñêèå èçìåíåíèÿ è ñâèäåòåëüñòâóþò î ïîÿâëåíèè ïðèçíàêîâ
ñíèæåíèÿ å¸ ñåêðåòîðíîé ôóíêöèè. Íà ôîíå äåéñòâèÿ ìåðêàçîëèëà äîëãîâðåìåííûé ñòðåññ îæèäàíèÿ ïðèâåë ê áîëåå âûðà-
æåííûì èçìåíåíèÿì ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ÙÆ (âåðîÿòíîãî óâåëè÷åíèÿ óðîâíÿ ÒÒÃ, óìåíüøåíèÿ ñîäåðæàíèÿ ñÒ4 è
ïîêàçàòåëÿ ÒÈ) îòíîñèòåëüíî äàííûõ ó æèâîòíûõ ñ ÝÃ. Ñòðóêòóðíûå îñîáåííîñòè ÙÆ æèâîòíûõ, êîòîðûå íàõîäèëèñü â
óñëîâèÿõ âëèÿíèÿ ÕÑ íà ôîíå ÝÃ, òàêæå óêàçûâàþò íà óãíåòåíèå ôóíêöèè æåëåçû.

Âûâîäû. Ó êðûñ â óñëîâèÿõ ÕÑ îáíàðóæåíî óìåíüøåíèå ãîðìîíîîáðàçóþùåé  àêòèâíîñòè ÙÆ. Äëèòåëüíîå äåéñòâèå
ñòðåññîðîâ íà ôîíå ãèïîòèðåîçà ïðèâîäèò ê áîëåå âûðàæåííîìó óõóäøåíèþ òèðåîèäíîãî ïðîôèëÿ.

Êëþ÷åâûå ñëîâà: ãèïîòèðåîç, õðîíè÷åñêèé ñòðåññ, òèðåîèäíûå ãîðìîíû, ìîðôîëîãèÿ ùèòîâèäíîé æåëåçû.
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Relevance. The chronic stress influences on increasing of frequency of thyroid pathology together with other factors (decreased
iodine intake in food, harmful factors of external environment, high technogenic loading, depravation of general ecological state,
violation of structure of nutrition). The changes of hypothalamus-hypophysis-thyroid gland axis at stress is not enough agreed because
of influence stressful factors with different character and duration.

Objective is study of influence of chronic emotional painful stress (CS) on the changes of morphofunctional state of thyroid gland
(TG) on the background of experimental hypothyroidism (EH).

Materials and methods. Experiments were performed on 48 white laboratory sex matured male rats. Animals were divided on
four groups: the fist – intact animals; the second – animals with EH; the third – animals under influence of CS; the fourth – animals
with EH under action of CS. The EH was modeled by everyday addition of mercazolilum (dose 10mg/kg) to drinking water during
15 days. The CS was modeled by 1 hour per day during 30 days. The functional activity of TG was estimated by the concentration of
thyroid stimulating hormone (TSH), triiodothyronine (T3), thyroxin (T4) in blood plasma and calculation of thyroid index (TI). The
morphological state of TG was studied by light and electron microscopy. The statistical analysis of results was processed using
Student’s test with Bonferroni-Holm correction in program Statistica 6.0. The differences were statistical significant at ð<0,05.

Results. The long-term influence of stress factors caused significant decreasing of level of thyroid hormones in blood plasma in
comparison to intact animals. The data of light and electron microscopy of TG of rats under influence of CS confirm biochemical
changes and detect signs of decreasing of secretory function. On the background of action of mercazolilum the long-term stress caused
to more substantial changes of functional state of TG (significant increasing of level of TSH, decreasing of content of T4 and TI) in
comparison to data of animals with EH. The structural features of TG of animals with EH under influence of CS indicate on
suppression of function.

Conclusions. Decreasing of synthesis of hormones by TG in rats at conditions of CS was detected. The long-term action of stress
on background of hypothyroidism causes to more substantial depravation of thyroid profile.

Key words: hypothyroidism, chronic stress, thyroid hormones, morphology of thyroid gland.




