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Ðåçþìå. Ó ðîáîò³ âèâ÷àëèñÿ ìîðôîôóíêö³îíàëüí³ îñîáëèâîñò³ òà
ïîëÿðèçàö³éí³ âëàñòèâîñò³ òêàíèíè íàäíèðêîâèõ çàëîç íà îñíîâ³
ã³ñòîëîã³÷íèõ çð³ç³â. Äîñë³äæåííÿ ìåòîäîì ëàçåðíî¿ ïîëÿðè-
ìåòð³¿ òêàíèíè íàäíèðêîâèõ çàëîç ³íòàêòíèõ ùóð³â ïîêàçàëè ¿¿
ïîëÿðèçàö³éí³ âëàñòèâîñò³ â íîðì³.

Êëþ÷îâ³ ñëîâà: íàäíèðêîâà
çàëîçà, ìîðôîëîã³ÿ, êîðòèçîë,
ëàçåðíà ïîëÿðèìåòð³ÿ.

Âñòóï
Çà îñòàííº äåñÿòèë³òòÿ ìîæëèâîñò³ âèêîðèñ-

òàííÿ ìåòîä³â ëàçåðíî¿ ïîëÿðèìåòð³¿ äëÿ âèçíà-
÷åííÿ âëàñòèâîñòåé á³îëîã³÷íèõ òêàíèí º ùå îä-
íèì ³ç ìåòîä³â, ùî äîçâîëÿº âèÿâèòè ïðîñòîðîâî
ðîçãàëóæåí³ âëàñòèâîñò³ îá’ºêòà ³ âèçíà÷èòè íà-
ÿâí³ñòü ðîçïîä³ëó ä³ëÿíîê äèñèïàö³¿ òà îòðèìàòè
ëîêàëüíó âèñîêî÷àñòîòíó ³íôîðìàö³þ, òîìó âèâ-
÷åííÿ ïîëÿðèçàö³éíèõ âëàñòèâîñòåé äëÿ âèçíà-
÷åííÿ ìîðôîôóíêö³îíàëüíèõ îñîáëèâîñòåé á³îëî-
ã³÷íèõ òêàíèí, à ñàìå: òêàíèíè íàäíèðêîâî¿ çàëî-
çè äîçâîëÿº âèÿâèòè ïðîñòîðîâî ðîçãàëóæåí³ âëà-
ñòèâîñò³ îá’ºêòà òà îòðèìàòè ëîêàëüíó ³íôîðìà-
ö³þ ïðî çàëîçèñò³ êë³òèíè íàäíèðêîâî¿ çàëîçè.
Ó ðåçóëüòàò³ ÷èñåëüíèõ äîñë³äæåíü ìåòîä³â á³îìå-
äè÷íî¿ ä³àãíîñòèêè âñòàíîâëåíî [1], ùî îñîáëè-
â³ñòþ áóäîâè á³îëîã³÷íèõ òêàíèí º äâîêîìïîíåí-
òíà àìîðôíî-êðèñòàë³÷íà ñòðóêòóðà. Âèêîðèñòàí-
íÿ ëàçåð³â ó á³îìåäè÷í³é îïòèö³ çóìîâèëî ðîçâèòîê
íàïðÿìêó äîñë³äæåíü – ëàçåðíî¿ ïîëÿðèìåòð³¿ á³îëî-
ã³÷íèõ òêàíèí, ÿêà çàñíîâàíà íà ñòàòèñòè÷íîìó
àíàë³ç³ ïîëÿðèçàö³éíî-íåîäíîð³äíèõ îá’ºêòíèõ
ïîë³â [3,7]. Ïîëå âèïðîì³íþâàííÿ, ðîçñ³ÿíîãî á³îëî-
ã³÷íîþ òêàíèíîþ, ñòàº íîñ³ºì ³íôîðìàö³¿ ïðî ¿õ
âëàñòèâîñò³. Òàêà ³íôîðìàö³ÿ ì³ñòèòüñÿ ó ôîòîìåò-
ðè÷íèõ, ñïåêòðàëüíèõ, ïîëÿðèçàö³éíèõ ³ êîðåëÿö³é-
íèõ õàðàêòåðèñòèêàõ ñâ³òëîâèõ êîëèâàíü [5]. Îäíàê
çàëèøàþòüñÿ ìàëî âèâ÷åíèìè ïèòàííÿ âèêîðèñòàí-
íÿ ìåòîä³â ëàçåðíî¿ ïîëÿðèìåòð³¿ òà ³íøèõ ìåòîä³â
äîñë³äæåííÿ ìîðôîôóíêö³îíàëüíèõ îñîáëèâîñòåé
íàäíèðêîâî¿ çàëîçè, ùî º àêòóàëüíèì äëÿ äèôåðåí-
ö³éíî¿ ä³àãíîñòèêè ¿¿ ïàòîëîã³÷íèõ ïðîöåñ³â [6].

Ìåòà äîñë³äæåííÿ
Âèâ÷èòè ìîðôîôóíêö³îíàëüí³ îñîáëèâîñò³ òà

ïîëÿðèçàö³éí³ âëàñòèâîñò³ òêàíèí íàäíèðêîâî¿
çàëîçè ³íòàêòíèõ ùóð³â îïòè÷íî òîíêèõ çð³ç³â.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ ïðîâåäåí³ íà 20 á³ëèõ ñòàòåâîçð-

³ëèõ ùóðàõ-ñàìöÿõ ³ç âèõ³äíîþ ìàñîþ ò³ëà 100-
150 ã. Äëÿ äîñë³äæåííÿ ìîðôîëîã³÷íî¿ áóäîâè
íàäíèðêîâî¿ çàëîçè ³¿ ô³êñóâàëè â 10% ðîç÷èí³
íåéòðàëüíîãî ôîðìàë³íó ç òðèðàçîâîþ çì³íîþ
ô³êñàòîðà, çíåâîäíþâàëè â ñïèðòàõ çðîñòàþ÷î¿
êîíöåíòðàö³¿, ï³ñëÿ ÷îãî çàëèâàëè â ïàðàô³íîâ³
áëîêè. Âèãîòîâëÿëè ã³ñòîëîã³÷í³ çð³çè òîâùèíîþ
5-6 ìêì, çàáàðâëþâàëè ãåìàòîêñèë³í-åîçèíîì òà
âèâ÷àëè ó ñâ³òëîîïòè÷íîìó ì³êðîñêîï³ Á²ÎËÀÌ
Ð-12. Äëÿ âèâ÷åííÿ ôóíêö³îíàëüíèõ îñîáëèâîñ-
òåé ê³ðêîâî¿ ðå÷îâèíè íàäíèðêîâî¿ çàëîçè âèçíà-
÷àëè ³¿ ãëþêîêîðòèêî¿äíó ôóíêö³þ øëÿõîì äîñë-
³äæåííÿ âì³ñòó êîðòèçîëó â ïëàçì³ êðîâ³ òâàðèí.
Êðîâ çàáèðàëè ï³ñëÿ äåêàï³òàö³¿,  ÿê ñòàá³ë³çàòîð
âèêîðèñòîâóâàëè ãåïàðèí. Äîñë³äæåííÿ âì³ñòó
ãîðìîíó â ïëàçì³ êðîâ³ âèêîíóâàëè çà äîïîìîãîþ
³ìóíîôåðìåíòíîãî àíàë³çó ç âèêîðèñòàííÿì íàáî-
ðó ðåàãåíò³â Êîðòèçîë-ÈÔÀ (ÎÎÎ „Õåìà-Ìåäè-
êà”, Ðîñ³ÿ). Ïîëÿðèçàö³éí³ çîáðàæåííÿ òêàíèíè
íàäíèðêîâî¿ çàëîçè îòðèìóâàëè çà äîïîìîãîþ
ì³êðîîá’ºêòèâà, ÿê³ ïðîåêòóâàëèñÿ â ïëîùèíó
ñâ³òëî÷óòëèâî¿ ïëîùàäêè (800x600 ï³êñåë³â)
CCD-êàìåðè, ÿêà çàáåçïå÷óâàëà ä³àïàçîí âèì³ðþ-
âàííÿ ñòðóêòóðíèõ åëåìåíò³â á³îëîã³÷íèõ òêàíèí
äëÿ òàêèõ ðîçì³ð³â: 2 ìêì – 2000 ìêì. Äëÿ îö³í-
êè ä³àãíîñòè÷íèõ ìîæëèâîñòåé ñòàòèñòè÷íîãî
àíàë³çó çîáðàæåíü òêàíèíè ê³ðêîâî¿ ðå÷îâèíè
íàäíèðêîâî¿ çàëîçè äîñë³äæóâàëèñÿ íåçàáàðâëåí³
ã³ñòîëîã³÷í³ çð³çè (20 ïðåïàðàò³â) ô³ç³îëîã³÷íî
íîðìàëüíî¿ çàëîçè ³íòàêòíèõ òâàðèí.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ó õîä³ åêñïåðèìåíòó âñòàíîâëåíî, ùî ðîçì³ðè

íàäíèðêîâèõ çàëîç ³íòàêòíèõ òâàðèí äîð³âíþþòü
3600,00±32,85 ìêì õ 2150,00±18,74 ìêì. Êî-
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åô³ö³ºíò ñï³ââ³äíîøåííÿ ìàñè íàäíèðêîâèõ çàëîç
äî 100 ã ìàñè ò³ëà ñòàíîâèòü 29,46±3,10. Äîñë³ä-
æåííÿ âèêîíàí³ íà ñâ³òëîîïòè÷íîìó ð³âí³ ïîêàçà-
ëè, ùî êë³òèíè êëóáî÷êîâî¿ çîíè êîðè íàäíèðêî-
âèõ çàëîç íåâåëèê³ çà ðîçì³ðàìè, â öèòîïëàçì³
ì³ñòÿòü íåçíà÷íó ê³ëüê³ñòü ð³âíîì³ðíî ðîçòàøîâà-
íèõ ñåêðåòîðíèõ ãðàíóë.

Ó ïàðåíõ³ì³ ïó÷êîâî¿ çîíè ê³ðêîâî¿ ðå÷îâèíè
íàäíèðêîâèõ çàëîç â³çóàë³çóºòüñÿ âåëèêà ê³ëüê³ñòü
ñâ³òëèõ êë³òèí. ßäðà öèõ êë³òèí ñâ³òë³, êðóïí³, ç
÷³òêî âèçíà÷åíèìè ÿäåðöÿìè. Öèòîïëàçìà ñâ³òëà
³ ãóá÷àñòà, áàãàòà íà âàêóîë³, ùî ñâ³ä÷èòü ïðî
âèñîêèé âì³ñò ë³ï³äíèõ âêëþ÷åíü. Ïîðÿä ³ç öèì,
ñïîñòåð³ãàºòüñÿ íåçíà÷íà ê³ëüê³ñòü òåìíèõ
êë³òèí, áàãàòèõ íà ðèáîñîìè, ùî äîçâîëÿº ïðî-
ñòåæèòè àêòèâíèé ñèíòåç ãîðìîí³â, ùî â ïîäàëü-
øîìó çàáåçïå÷óº ñòåðî¿äîãåíåç. Ïàðåíõ³ìà ñ³ò÷à-
ñòî¿ çîíè ïðåäñòàâëåíà ñâ³òëèìè ñåêñîêîðòèêî¿ä-
íèìè êë³òèíàìè îêðóãëî¿ àáî êóá³÷íî¿ ôîðìè,
öèòîïëàçìà ÿêèõ á³ëüø ù³ëüíà òà ìåíø âàêóîë³-
çîâàíà ïîð³âíÿíî ç àäðåíîêîðòèêîöèòàìè ïó÷êî-
âî¿ çîíè. Ñòðîìà ïðåäñòàâëåíà ïóõêîþ ñïîëó÷-
íîþ òêàíèíîþ, òðàáåêóëè ÿêî¿ íàéêðàùå âèðà-
æåí³ ó íàéãëèáø³é çîí³ êîðè (ðèñ.1).

Ïðè ïðîâåäåíí³  ³ìóíîôåðìåíòíèõ äîñë³äæåíü
âñòàíîâëåíî, ùî âì³ñò êîðòèçîëó â ïëàçì³ êðîâ³
³íòàêòíèõ òâàðèí ñòàíîâèâ 98,14±38,37 íìîëü/ë.

Äîñë³äæåííÿ ïîëÿðèçàö³éíèõ çîáðàæåíü òêà-
íèíè ê³ðêîâî¿ òà ìîçêîâî¿ ðå÷îâèíè íàäíèðêîâî¿
çàëîçè ïðåäñòàâëåí³  îïòè÷íîþ ñõåìîþ (ðèñ. 2).
Îñâ³òëåííÿ ïðîâîäèëîñÿ ïàðàëåëüíèì (∅ =
104ìêì) ïó÷êîì He-Ne ëàçåðà (λ= 0.6328 ìêì,
W = 5.0 ìÂò). Ïîëÿðèçàö³éíèé îñâ³òëþâà÷ ñêëà-
äàºòüñÿ ç ÷åòâåðòüõâèëüîâèõ ïëàñòèíîê 3; 5 ³ ïî-
ëÿðèçàòîðà 4, ùî çàáåçïå÷óº ôîðìóâàííÿ ëàçåðíî-
ãî ïó÷êà ç äîâ³ëüíèì àçèìóòîì 00≤α0≤1800 àáî
åë³ïòè÷í³ñòþ 00≤β0≤900 ïîëÿðèçàö³¿.

Ïîëÿðèçàö³éí³ çîáðàæåííÿ ïðåäñòàâëåí³ íà
(ðèñ. 3, 4, 5, 6) îïòè÷íî òîíêèõ ã³ñòîëîã³÷íèõ
çð³ç³â òêàíèí ê³ðêîâî¿ òà ìîçêîâî¿ ðå÷îâèíè íàä-
íèðêîâî¿ çàëîçè â íîðì³ (êîåô³ö³ºíò îñëàáëåííÿ
τ≤0,1, ãåîìåòðè÷íà òîâùèíà 40 ìm) îäåðæàí³ äëÿ
ñï³âîñüîâèõ (0 – 0) òà ïåðåõðåùåíèõ (0 – 90) ïî-
ëÿðèçàòîðà 4 ³ àíàë³çàòîðà 9.

Àíàë³ç ïîëÿðèçàö³éíèõ çîáðàæåíü âèÿâèâ
çíà÷íó ä³àãíîñòè÷íó ÷óòëèâ³ñòü ìîìåíò³â âèùèõ
ïîðÿäê³â ðîçïîä³ë³â ³íòåíñèâíîñò³ çîáðàæåííÿ
îïòè÷íî òîíêèõ ã³ñòîëîã³÷íèõ çð³ç³â óñ³õ çîí
ê³ðêîâî¿ òà ìîçêîâî¿ ðå÷îâèíè íàäíèðêîâî¿ çàëî-
çè [4]. Îòæå, îäåðæàí³ ðåçóëüòàòè äîñë³äæåííÿ
êîðåëþþòü ³ç ïîïåðåäí³ìè äàíèìè ñòàòèñòè÷íèõ
äîñë³äæåíü ïîëÿðèçàö³éíèõ âëàñòèâîñòåé ³íøèõ
á³îëîã³÷íèõ òêàíèí (äåðìà øê³ðè, ì’ÿçîâà òêàíè-
íà) [2,5].
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Âèñíîâîê
Âèêîíàí³ ñâ³òëîîïòè÷í³, ³ìóíîôåðìåíòí³ òà

ïîëÿðèçàö³éí³ äîñë³äæåííÿ ó ³íòàêòíèõ òâàðèí
äîçâîëèëè âñòàíîâèòè ïàðàìåòðè íîðìè ïîëÿðè-
çàö³éíèõ âëàñòèâîñòåé òêàíèíè ê³ðêîâî¿ ðå÷îâè-
íè íàäíèðêîâî¿ çàëîçè â ùóð³â òà âèÿâèëè á³ëüøó
÷óòëèâ³ñòü ïîëÿðèçàö³éíèõ çîáðàæåíü îäåðæàíèõ
ÿê äëÿ ñï³âîñüîâèõ, òàê ³ äëÿ ïåðåõðåùåíèõ ïîëÿ-
ðèçàòîð³â ³ àíàë³çàòîð³â â³äíîñíî ñâ³òëîîïòè÷íèõ
ìåòîä³â äîñë³äæåííÿ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Ïåðñïåêòèâíèì ó äàíîìó íàïðÿìêó º âèâ÷åí-

íÿ ïîëÿðèçàö³éíî¿ ñòðóêòóðíîñò³ òêàíèíè íàä-
íèðêîâî¿ çàëîçè çà óìîâ âïëèâó ïàòîãåííîãî ÷èí-
íèêà.
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Ðåçþìå. Â ðàáîòå èçó÷àëèñü ìîðôîôóíêöèîíàëüíûå îñî-
áåííîñòè è ïîëÿðèçàöèîííûå ñâîéñòâà òêàíåé íàäïî÷å÷íûõ
æåëåç íà îñíîâå ãèñòîëîãè÷åñêèõ ñðåçîâ. Èññëåäîâàíèå ìåòî-
äîì ëàçåðíîé ïîëÿðèìåòðèè òêàíè íàäïî÷å÷íûõ æåëåç èíòàê-
òíûõ êðûñ ïîêàçàëè åå ïîëÿðèçàöèîííûå ñâîéñòâà â íîðìå.

Êëþ÷åâûå ñëîâà: íàäïî÷å÷íèê, ìîðôîëîãèÿ, ëàçåðíàÿ
ïîëÿðèìåòðèÿ.
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MORPHOFUNCTIONAL PECULIARITIES AND

POLARIZING PROPERTIES OF THE SUPRARENAL
GLAND TISSUE OF INTACT RATS

T.M. Boichuk, A.A. Khodorovska, K.M. Chala,
G.M. Chernikova, S.B.Ermolenko

Purpose. The morphofunctional peculiarities and polarizing
properties of the tissue of the suprarenal gland of intact rats in
optically thin sections were studied.

Design.  The morphological structure of the gland was stud-
ied with light microscope. Unstained, removed of paraffin, and
optically thin histological sections were researched to estimate
statistical analysis of images.

Findings. Statistical approach in the analysis of polarizing
images detected a significant diagnostic sensitivity of the mo-
ments of high orders in distribution intensity of image for opti-
cally thin histological sections of suprarenal gland tissue.

Research limitations. Investigation of statistical structure
in distribution intensity of polarizing images for sections of su-
prarenal gland confirmed the effect of laser polarimetry methods
in the differentiation of physiological state in different types of
biological tissues.

Originality. Use of laser polarimetry methods as weel as
light microscopy for identification of morphological features in
glandular cells structure of the suprarenal gland is actual for dif-
ferential diagnosis of the gland pathological processes.

Key words: suprarenal gland, morphology, laser polarimetry.
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