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Ðåôåðàò
Ìåòà - ç'ÿñóâàòè ìîæëèâ³ñòü ä³à´íîñòèêè ã³áåðíàö³¿ êàð-
ä³îì³îöèò³â ïðè ³øåì³÷í³é õâîðîá³ ñåðöÿ ëþäèíè íà ñâ³ò-
ëîîïòè÷íîìó ð³âí³ ïðè âèêîðèñòàíí³ á³îïòàò³â ³ åêñïðåñ-
íåêðîïòàò³â ì³îêàðäà òà çàñòîñóâàíí³ ØÈÊ-ðåàêö³¿.
Ìàòåð³àë ³ ìåòîäè. ²ç ï³ä÷àñîïåðàö³éíèõ á³îïòàò³â, åêñ-
ïðåñ-íåêðîïòàò³â ì³îêàðäà ïðè ²ÕÑ ëþäåé, à òàêîæ
á³îïòàò³â ïå÷³íêè ³ ì³îêàðäà ë³âîãî øëóíî÷êà á³ëèõ ùóð³â
(çàô³êñîâàíèõ ó 2% ðîç÷èí³ OsO4 íà 0,1 Ì ôîñôàòíîìó
áóôåð³ ³ç ðÍ 7,36 òà çàëèòèõ ó ñóì³ø ñìîë åïîíó òà àðàë-
äèòó) ïðèãîòîâëÿëè íàï³âòîíê³ òà óëüòðàòîíê³ çð³çè.
Íà íàï³âòîíêèõ çð³çàõ ïðîâîäèëè ØÈÊ-ðåàêö³þ. ¯õ âèâ-
÷àëè ³ ôîòî´ðàôóâàëè ó ñâ³òëîîïòè÷íîìó ì³êðîñêîï³,
îáëàøòîâàíîãî öèôðîâîþ ôîòîêàìåðîþ. Ïàðàëåëüíî
óëüòðàòîíê³ çð³çè ì³îêàðäà ëþäèíè, ïðîêîíòðàñòîâàí³
â ðîç÷èíàõ ñîëåé óðàíó ³ ñâèíöþ, âèâ÷àëè ³ ôîòî´ðàôóâàëè
çà äîïîìîãîþ òðàíñì³ñ³éíîãî åëåêòðîííîãî ì³êðîñêîïà.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ðîçðîáëåíèé íàìè ìîäèô³êî-
âàíèé ñïîñ³á ØÈÊ-ðåàêö³¿ íà íàï³âòîíêèõ çð³çàõ ³ç ï³ä-
÷àñîïåðàö³éíèõ á³îïòàò³â ì³îêàðäà ïðè ²ÕÑ  ëþäèíè,
ùî áóëè çàô³êñîâàí³ â 2% ðîç÷èí³ ÎsÎ4 òà çàëèò³ ó ñóì³ø
ñìîë åïîíó ³ àðàëäèòó, äàâ ìîæëèâ³ñòü ä³à´íîñòóâàòè
êóìóëÿö³þ ´ðàíóë ´ë³êî´åíó â êàðä³îì³îöèòàõ òà ³íòåð-
ñòèö³¿ ì³îêàðäà, òîáòî âèÿâëÿòè éîãî ã³áåðíàö³þ. Îñòàí-
íÿ ïðîÿâëÿëàñü ÷åðâîíî-ðîæåâèì çàáàðâëåííÿì ñàðêî-
ïëàçìè êàðä³îì³îöèò³â òà ñòðîìè ì³îêàðäà. Óëüòðàñòðóê-
òóðí³ äîñë³äæåííÿ ì³îêàðäà ï³äòâåðäèëè â³äïîâ³äí³ñòü
ïîçèòèâíî¿ ØÈÊ-ðåàêö³¿ (÷åðâîíî-ðîæåâå çàáàðâëåííÿ),
âèÿâëåíî¿ íà ñâ³òëîîïòè÷íîìó ð³âí³, äåïîçèòàì ´ðàíóë
´ë³êî´åíó â êàðä³îì³îöèòàõ òà â ³íòåðñòèö³¿ ïðè ²ÕÑ.
Âèñíîâêè. Âñòàíîâëåíî, ùî äëÿ ä³à´íîñòèêè ã³áåðíàö³¿
êàðä³îì³îöèò³â, ÿêà ïðåäñòàâëÿº ñîáîþ âóãëåâîäíó äèñò-
ðîô³þ (íàãðîìàäæåííÿ β- àáî α-´ë³êî´åíó ó ì³ñöÿõ äåñò-
ðóêö³¿ ñàðêîïëàçìè), ìîæíà çàñòîñóâàòè ØÈÊ-ðåàêö³þ,
õî÷à "çîëîòèì ñòàíäàðòîì" äëÿ ¿¿ ä³à´íîñòèêè º åëåêò-
ðîííîì³êðîñêîï³÷íå äîñë³äæåííÿ. ØÈÊ-ðåàêö³ÿ äàº çìîãó
âèÿâèòè äåïîçèòè ´ðàíóë ´ë³êî´åíó íàâ³òü ó êàðä³îì³î-
öèòàõ, çàô³êñîâàíèõ ó 2 % ðîç÷èí³ OsO4 ³ çàëèòèõ ó ñóì³ø
ñìîë åïîíó òà àðàëäèòó (ï³ñëÿ â³äïîâ³äíî¿ ï³äãîòîâêè çð³ç³â
ì³îêàðäà äëÿ ñâ³òëîîïòè÷íîãî äîñë³äæåííÿ). Ó âèïàäêàõ
âèõîäó ´ðàíóë ´ë³êî´åíó â ³íòåðñòèö³é, ØÈÊ-ðåàêö³ÿ äàº
çìîãó êîíñòàòóâàòè íåêðîç êàðä³îì³îöèò³â, íà îñíîâ³
÷åðâîíî-ðîæåâîãî çàáàðâëåííÿ ñòðîìè ì³îêàðäà.
Êëþ÷îâ³ ñëîâà: ́ ë³êî´åí, ì³îêàðä, êàðä³îì³îöèò, ³øåì³÷íà
õâîðîáà ñåðöÿ, ã³áåðíàö³ÿ, íåêðîç, ØÈÊ-ðåàêö³ÿ
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CARDIOMYOCYTE HIBERNATION AND
NECROSIS IN ISCHEMIC HEART DISEASE
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O.Y. BARNETT, Ch.I. KOZAK, H.Y. KYYAK,
S.V. FEDEVYCH
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Aim. To determine whether it is possible to diagnose
hibernating myocardium in ischemic heart disease by light
microscopy of biopsies and express necropsies of myocardium
stained with PAS (using the Schiff reaction).
Methods. Semithin and ultrathin sections of biopsies taken
during surgical interventions and express necropsies of
human myocardium in ischemic heart disease, as well as
biopsies of rat livers and of the wall of the left ventricle of rat
myocardium, were fixed in 2% osmium tetroxide in 0.1 M
phosphate buffer (pH 7.36) and then embedded in epone
and araldite. Semithin sections of human myocardium and
rat liver and myocardium were stained with PAS and
analyzed by light microscopy with a digital camera.
Ultrathin sections of human myocardium stained with uranyl
acetate and lead citrate were also analyzed by transmission
electron microscopy. The modified Schiff reaction was
performed on semi-thin sections of the myocardial biopsies
during surgical interventions for ischemic heart disease.
Tissue samples were fixed in 2% osmium tetroxide and
embedded in epone and araldite.
Results. The red-pink color of the Schiff reaction was seen
where glycogen granules accumulated in cardiomyocytes and
the interstitium of hibernating myocardium. Ultrastructural
studies confirmed that the light microscopically evaluated
positive Schiff reaction (a red-pink colour) represented
glycogen granule deposition in cardiomyocytes and the
interstitium in ischemic heart disease.
Conclusions. For the diagnosis of hibernating
cardiomyocytes, which represent carbohydrate dystrophy
with α- and β-glycogen accumulation in areas of sarcoplasm
destruction, the Schiff reaction can be applied instead of
using electron microscopy. In the presence of glycogen
granules in the interstitium, the Schiff reaction facilitates
the diagnosis of cardiomyocyte necrosis on the basis of the
red-pink colour of the myocardial stroma. Most of the PAS
intensities in cardiomyocytes and in the myocardial
interstitial areas that approach the areas of necrotic
cardiomyocytes with glycogen granule accumulation in the
myocardial stroma and cicatrization were confirmed by
ultrastructural examination for the presence of irreversible
hibernating cardiomyocytes in ischemic heart disease.
Keywords: myocardium, cardiomyocyte, ischemic heart
disease, hibernation, necrosis, Schiff reaction (PAS)
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Âñòóï
Çà äàíèìè òðàíñì³ñ³éíî¿ åëåêòðîííî¿ ì³êðîñêîï³¿
(ÒÅÌ) ó åêñïåðèìåíòàëüíèõ çäîðîâèõ òâàðèí
êàðä³îì³îöèòè, à òàêîæ ïîïåðå÷íî-ñìóãàñò³ ñêå-
ëåòí³ ì'ÿçîâ³ âîëîêíà âì³ùóþòü íåçíà÷íó ê³ëüê³ñòü
ïîîäèíîêî ðîçòàøîâàíèõ ´ðàíóë β-´ë³êî´åíó â
ñàðêîïëàçì³ [1]. Ó òîé æå ÷àñ, ó êàðä³îì³îöèòàõ
ëþäèíè ïðè ³øåì³÷í³é õâîðîá³ ñåðöÿ (²ÕÑ) óëüò-
ðàñòðóêòóðíî ³íîä³ âèÿâëåíî çíà÷í³ ñêóï÷åííÿ
´ðàíóë β-´ë³êî´åíó [2, 3]. Ó âèïàäêàõ  êóìóëÿö³¿ ³
à´ðå´àö³¿ ́ ðàíóë ́ ë³êî´åíó â ôîðì³ ðîçåòîê (α-´ë³-
êî´åí), õàðàêòåðíèõ äëÿ ïå÷³íêè, ä³à´íîñòóþòü
âàæêó, õðîí³÷íó ³ íåçâîðîòíó ã³áåðíàö³þ êàðä³î-
ì³îöèò³â [4], ùî ïðèçâîäèòü äî âòðàòè íèìè îð-
´àíîñïåöèô³÷íîñò³ ³ âèíèêíåííÿ "ãåïàòèçàö³¿"
ñåðöåâèõ ì³îöèò³â [1].

Ùî æ äî ä³à´íîñòèêè ã³áåðíàö³¿ êàðä³îì³î-
öèò³â çà äîïîìîãîþ ñâ³òëîîïòè÷íî¿ ì³êðîñêîï³¿,
òî ìè íå âèÿâèëè òàêèõ äîñë³äæåíü ÷è ïóáë³êà-
ö³é. Äîòåïåð ïîçèòèâíó ã³ñòîõ³ì³÷íó ðåàêö³þ íà
çð³çàõ ïå÷³íêè [5], ì'ÿçîâî¿ òêàíèíè [6], ì³îêàðäà
[7] òà øê³ðè [8] ïðè ïðîâåäåíí³ ØÈÊ-ðåàêö³¿ (ïîÿ-
âà ÷åðâîíî-ðîæåâîãî çàáàðâëåííÿ öèòîïëàçìè
êë³òèí) ïîâ'ÿçóþòü ³ç ïðèñóòí³ñòþ â êë³òèíàõ ïî-
ë³ñàõàðèä³â, à íå áåçïîñåðåäíüî ́ ë³êî´åíó. Â³äòàê,
íå éøëà ìîâà ïðî ä³à´íîñòèêó ã³áåðíàö³¿ êàðä³î-
ì³îöèò³â, îñíîâíèì ïðîÿâîì ÿêî¿ º êóìóëÿö³ÿ ́ ë³-
êî´åíó â ñàðêîïëàçì³.

Ìåòà - ç'ÿñóâàòè ìîæëèâ³ñòü ä³à´íîñòèêè
ã³áåðíàö³¿ êàðä³îì³îöèò³â ïðè ²ÕÑ ëþäèíè íà ñâ³ò-
ëîîïòè÷íîìó ð³âí³, ïðè âèêîðèñòàíí³ á³îïòàò³â ³
åêñïðåñ-íåêðîïòàò³â ì³îêàðäà òà çàñòîñóâàíí³
ØÈÊ-ðåàêö³¿.

Ìàòåð³àë ³ ìåòîäè
²ç ï³ä÷àñîïåðàö³éíèõ á³îïòàò³â, à òàêîæ åêñïðåñ-
íåêðîïòàò³â ì³îêàðäà ïðè ²ÕÑ, çàô³êñîâàíèõ ó 2%
ðîç÷èí³ OsO4 íà 0,1 Ì ôîñôàòíîìó áóôåð³ (ðÍ
7,36) ³ çàëèòèõ ó ñóì³ø ñìîë åïîíó òà àðàëäèòó
[9] âèãîòîâëÿëè íàï³âòîíê³ çð³çè íà óëüòðàì³êðî-
òîì³ ÓÌÒÏ-3Ì. Äëÿ çàáåçïå÷åííÿ êðàùî¿ ïðî-
íèêíîñò³ ïåðéîäíî¿ êèñëîòè òà ðåàêòèâó Øèôôà
[10] äî ´ðàíóë ´ë³êî´åíó ó çàô³êñîâàíèõ îñì³ºì
áëîêàõ ì³îêàðäà, çð³çè òêàíèíè ñïî÷àòêó îáðîá-
ëÿëè 1 ãîä î-êñèëîëîì, ï³ñëÿ ÷îãî ¿õ çíåâîäíþ-
âàëè ó åòèëîâîìó ñïèðò³ (íèçõ³äíèõ êîíöåíòðà-
ö³é) ³ ïðîìèâàëè äèñòèëüîâàíîþ âîäîþ [11]. Âè-
ñóøåí³ çð³çè âèòðèìóâàëè ùå 20 õâ ó ðîç÷èí³ öèò-
ðàòó ñâèíöþ, ïðèãîòîâàíîìó çà ìåòîäîì

Reynolds E.S. [12]. Ó ïîäàëüøîìó ¿õ ïðîìèâàëè ó
äèñòèëüîâàí³é âîä³. Íà íàï³âòîíêèõ çð³çàõ ì³î-
êàðäà, îáðîáëåíèõ ïî âèùå âêàçàí³é ìåòîäèö³,
ïðîâîäèëè  ðåàêö³þ ç ïåðéîäíîþ êèñëîòîþ òà
ðåàêòèâîì Øèôôà (ØÈÊ-ðåàêö³ÿ) óïðîäîâæ 30 õâ
[13]. Ïàðàëåëüíî ïðîâîäèëè êîíòðîëüí³ äîñë³-
äæåííÿ ØÈÊ-ðåàêö³¿ ó íàï³âòîíêèõ çð³çàõ ïå÷³íêè
³ ì³îêàðäà ë³âîãî øëóíî÷êà á³ëèõ ùóð³â, ïîïåðåä-
íüî çàô³êñîâàíèõ ó 2% ðîç÷èí³ ÎsO4 íà 0,1 Ì ôîñ-
ôàòíîìó áóôåð³ òà çàëèòèõ ó ñóì³ø ñìîë åïîíó òà
àðàëäèòó, àíàëî´³÷íî äî á³îïñ³é òà íåêðîïòàò³â.
Ï³ñëÿ ïðîâåäåííÿ ØÈÊ-ðåàêö³¿, íàï³âòîíê³ çð³çè
ì³îêàðäà âèâ÷àëè ³ ôîòî´ðàôóâàëè ó ñâ³òëîîïòè÷-
íîìó ì³êðîñêîï³ ÌÁÈ-1, îáëàäíàíîìó öèôðîâîþ
ôîòîêàìåðîþ OLYMPUS FE-210/X-775.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ïðè ñâ³òëîîïòè÷íîìó àíàë³ç³ êîíòðîëüíèõ  çðàç-
ê³â ì³îêàðäà ùóð³â íàìè áóëî âèÿâëåíî, ùî ØÈÊ-
ðåàêö³ÿ áóëà ñëàáî ïîçèòèâíà â óñ³õ âèïàäêàõ ³
ïðîÿâëÿëàñÿ ÷åðâîíî-ðîæåâèì çàáàðâëåííÿì
ïîîäèíîêèõ ́ ðàíóë ́ ë³êî´åíó â ñàðêîïëàçì³ êàð-
ä³îì³îöèò³â, à òàêîæ ñòðîìè ì³îêàðäà íàâêîëî
ì³êðîñóäèí (ðèñ. 1). Ó ãåïàòîöèòàõ ÷åðâîío-ðî-
æåâå çàáàðâëåííÿ áóëî çíà÷íî ³íòåíñèâíèì,
â³äîáðàæàþ÷è íàÿâí³ñòü çíà÷íî¿ ê³ëüêîñò³ ðîçåòîê
α-´ë³êî´åíó â öèòîïëàçì³ öèõ êë³òèí (ðèñ. 2).

Ñâ³òëîîïòè÷íå äîñë³äæåííÿ íàï³âòîíêèõ
çð³ç³â ã³áåðíîâàíîãî ì³îêàðäà ïðè ²ÕÑ çàñâ³ä÷èâ,
ùî ØÈÊ-ðåàêö³ÿ ó íàéá³ëüø³é ì³ð³ ïðîÿâèëàñÿ ó
êàðä³îì³îöèòàõ, çîñåðåäæåíèõ ó ñóì³æíèõ ä³ëÿí-
êàõ ³ç âîãíèùàìè íåêðîçó ³ ðóáöþâàííÿ (ðèñ. 3),

Ðèñ. 1
Ñâ³òëîâà ì³êðîñêîï³ÿ ì³îêàðäà á³ëîãî ùóðà â³äîáðàæàº
ïîçèòèâíó ØÈÊ ðåàêö³þ ó ñàðêîïëàçì³ êàðä³îì³îöèò³â

(ñëàáî ³íòåíñèâíå ÷åðâîíî-ðîæåâå çàáàðâëåííÿ
ñàðêîïëàçìè, äå ì³ñòèòüñÿ íåçíà÷íà ê³ëüê³ñòü ́ ðàíóë β-

´ë³êî´åíó (Î)). Äîì³íóâàííÿ îçíàê ØÈÊ-ïîçèòèâíèõ
âóãëåâîäîâì³ñíèõ ñïîëóê ó ïåðåâàñêóëÿðíîìó
ïðîñòîð³(→). Ìàñøòàáíà ë³í³éêà: 25 ìêì.
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óëüòðàñòðóêòóðíî â ÿêèõ áóëî âèÿâëåíî äåïîçèòè
´ë³êî´åíó (ðèñ. 4). Ã³áåðíîâàí³ êàðä³îì³îöèòè ìà-
ëè ³íòåíñèâíå ÷åðâîíî-ðîæåâå çàáàðâëåííÿ, â³-
äîáðàæàþ÷è ñêóï÷åííÿ çíà÷íî¿ ê³ëüêîñò³ ́ ë³êî´åíó
â ñàðêîïëàçì³ (ðèñ. 3). ßê â³äîìî, êóìóëÿö³ÿ ́ ðàíóë
´ë³êî´åíó ó ä³ëÿíêàõ äåñòðóêö³¿ ñàðêîïëàçìè º íàé-
â³ðîã³äí³øèì äîêàçîì ã³áåðíàö³¿ öèõ êë³òèí [2],
ùî áóëî ï³äòâåðäæåíî åëåêòðîííî-ì³êðîñêîï³÷íî
(ðèñ. 4).

Çíà÷í³ ñêóï÷åííÿ ´ðàíóë ´ë³êî´åíó âèÿâ-
ëåíî ³ â ñòðîì³ ì³îêàðäà, ùî áóëî çóìîâëåíî ðóé-
íóâàííÿ (íåêðîç) ã³áåðíîâàíèõ êàðä³îì³îöèò³â
(ðèñ. 5). Ë³çèñ ñàðêîëåìè êàðä³îì³îöèò³â ïðèçâî-
äèâ äî ïîÿâè ÿê ïîîäèíîêèõ ´ðàíóë, òàê ³ êîì-
ïàêòíèõ ìàñ ́ ë³êî´åíó ó ïîçàêë³òèííîìó ïðîñòîð³
(ðèñ. 5).

²íòàêòí³ êàðä³îì³îöèòè, ÿê³ ì³ñòèëè ïî-
îäèíîê³ ́ ðàíóëè β-´ë³êî´åíó áóëè ØÈÊ-íå´àòèâ-
íèìè, òîáòî íå íàáóâàëè ÷åðâîíî-ðîæåâîãî çà-
áàðâëåííÿ. Íåîáõ³äíî çàçíà÷èòè ùî êàðä³îì³îöè-
òè, ÿê³ çàçíàëè ãîñòðî¿ ³øåì³¿ àáî ïîñìåðòíîãî àâ-
òîë³çó, âòðà÷àëè ́ ðàíóëè ́ ë³êî´åíó ³ çà öèõ îáñòà-
âèí, çã³äíî íàøîãî äîñë³äæåííÿ, ØÈÊ-ðåàêö³ÿ
áóëà íå´àòèâíîþ.

Âèñíîâêè
Âñòàíîâëåíî, ùî äëÿ ä³à´íîñòèêè ã³áåðíàö³¿ êàð-
ä³îì³îöèò³â, ÿêà ïðåäñòàâëÿº ñîáîþ âóãëåâîäíó

Ðèñ. 2
Ñâ³òëîâà ì³êðîñêîï³ÿ ïå÷³íêè á³ëîãî ùóðà. Ð³çêî

ïîçèòèâíà ØÈÊ ðåàêö³ÿ (Î) (÷åðâîíî-ðîæåâå
çàáàðâëåííÿ âóãëåâîäîâì³ñíèõ êîìïîíåíò³â

öèòîïëàçìè) ñâ³ä÷èòü ïðî íàÿâí³ñòü ðîçåòîê α-
´ë³êî´åíó, õàðàêòåðíèõ äëÿ ãåïàòîöèò³â. Ìàñøòàáíà

ë³í³éêà: 25 ìêì.

Ðèñ. 3
Ñâ³òëîâà ì³êðîñêîï³ÿ ã³áåðíîâàíîãî ì³îêàðäà

(êîëî³íôàðêòíà ä³ëÿíêà). Ïîçèòèâíà ØÈÊ-ðåàêö³ÿ
(³íòåíñèâíå ÷åðâîíî-ðîæåâå çàáàðâëåííÿ) â³äîáðàæàº

êóìóëÿö³þ âóãëåâîäîâì³ñíèõ êîìïîíåíò³â, çîêðåìà
´ë³êî´åíó (Î) â ã³áåðíîâàíèõ ³ íåêðîòè÷íî çì³íåíèõ

êàðä³îì³îöèòàõ òà â ³íòåðñòèö³¿. Ë - ë³ï³äíà êðàïëÿ.
Ìàñøòàáíà ë³í³éêà:25 ìêì.

Ðèñ. 4
Åëåêòðîííà ì³êðîôîòî´ðàô³ÿ ã³ïåðòðîôîâàíîãî ³

ã³áåðíîâàíîãî êàðä³îì³îöèòà (ÊÌÖ). Ìàñèâí³
äåïîçèòè ´ðàíóë ´ë³êî´åíó ó öåíòðàëüí³é ÷àñòèí³

êë³òèíè (Î), à òàêîæ ¿õ ïðèñóòí³ñòü ì³æ
ñàðêîìåðàìè ³ íàâêîëî ì³òîõîíäð³é (Ì).

Ìàñøòàáíà ë³í³éêà: 2,2 ìêì.

Ðèñ. 5
Åëåêòðîííà ì³êðîôîòî´ðàô³ÿ ã³áåðíîâàíîãî ³
íåêðîòè÷íî çì³íåíîãî êàðä³îì³îöèòà (ÊÌÖ),

ðîçòàøîâàíîãî íà ïåðèôåð³¿ õðîí³÷íî¿
ï³ñëÿ³íôàðêòíî¿ àíåâðèçìè ë³âîãî øëóíî÷êà (2 ì³ñÿö³

ï³ñëÿ ïåðåíåñåíîãî ³íôàðêòó ì³îêàðäà). Ìàñèâí³
äåïîçèòè ´ðàíóë ´ë³êî´åíó â ã³áåðíîâàíîìó ÊÌÖ (Î) ç

îçíàêàìè éîãî íåêðîçó. Íàÿâí³ñòü ´ë³êî´åíó â
ïîçàêë³òèííîìó ïðîñòîð³ ó ðåçóëüòàò³ ë³çèñó

ñàðêîëåìè ÊÌÖ (→). Ìàñøòàáíà ë³í³éêà: 3,3 ìêì.
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äèñòðîô³þ (íàãðîìàäæåííÿ β- àáî α-´ë³êî´åíó ó
ì³ñöÿõ äåñòðóêö³¿ ñàðêîïëàçìè), ìîæíà çàñòîñó-
âàòè ØÈÊ-ðåàêö³þ, õî÷à "çîëîòèì ñòàíäàðòîì"
äëÿ ¿¿ ä³à´íîñòèêè º åëåêòðîííîì³êðîñêîï³÷íå äî-
ñë³äæåííÿ. ØÈÊ-ðåàêö³ÿ äàº çìîãó âèÿâèòè äå-
ïîçèòè ́ ðàíóë ́ ë³êî´åíó íàâ³òü ó êàðä³îì³îöèòàõ,
çàô³êñîâàíèõ ó 2 % ðîç÷èí³ OsO4 ³ çàëèòèõ ó ñóì³ø
ñìîë åïîíó òà àðàëäèòó (ï³ñëÿ â³äïîâ³äíî¿ ï³äãî-
òîâêè çð³ç³â ì³îêàðäà äëÿ ñâ³òëîîïòè÷íîãî äîñë³-
äæåííÿ). Ó âèïàäêó âèõîäó ´ðàíóë ´ë³êî´åíó â
³íòåðñòèö³é, ØÈÊ-ðåàêö³ÿ äàº çìîãó êîíñòàòóâà-
òè íåêðîç êàðä³îì³îöèò³â, íà îñíîâ³ ÷åðâîíî-ðî-
æåâîãî çàáàðâëåííÿ ñòðîìè ì³îêàðäà.
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