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Ðîçãëÿíóòî àêòóàëüíå ïèòàííÿ ñóäîâî-ìåäè÷íî¿ åêñïåðòèçè – âèçíà÷åííÿ äàâíîñò³ íà-
ñòàííÿ ñìåðò³. Íàâåäåíî ðåçóëüòàòè ïîð³âíÿëüíîãî âèâ÷åííÿ, îö³íþâàííÿ çàêîíîì³ðíîñ-
òåé òà ä³àãíîñòè÷íî¿ ³íôîðìàòèâíîñò³ âì³ñòó ãë³êîãåíó â ãîìîãåíàòàõ ì’ÿç³â ì³îêàðäà,
ñòðàâîõîäó, ä³àôðàãìè òà ì³æðåáåðíèõ ì’ÿç³â ó ð³çíèõ ÷àñîâèõ ³íòåðâàëàõ ðàííüîãî
ïîñòìîðòàëüíîãî ïåð³îäó. Ðîçðîáëåíî îðèã³íàëüíó òàáëè÷íó íîìîãðàìó âèçíà÷åííÿ äàâ-
íîñò³ íàñòàííÿ ñìåðò³ ëþäèíè çàëåæíî â³ä âì³ñòó ãë³êîãåíó ó ì’ÿçîâèõ òêàíèíàõ ð³çíî¿
ëîêàë³çàö³¿ é ìîðôîëîã³÷íîãî òèïó.
Êëþ÷îâ³ ñëîâà: äàâí³ñòü íàñòàííÿ ñìåðò³, ì’ÿçîâà òêàíèíà, á³îõ³ì³÷í³ ìàðêåðè, ãë³êîãåí.

Âñòóï
Ïðîáëåìà ñóäîâî-ìåäè÷íîãî âèçíà÷åííÿ

äàâíîñò³ íàñòàííÿ ñìåðò³ (ÄÍÑ) çàëèøàºòüñÿ
îäí³ºþ ç íàéâàæëèâ³øèõ ïðîáëåì íàóêè ³ ïðàê-
òèêè. Â îñòàíí³ ðîêè áàãàòî äîñë³äæåíü ïðî-
âåäåíî ç ìåòîþ ï³äâèùåííÿ ÿêîñò³ îá´ðóíòó-
âàííÿ â³äïîâ³ä³ íà öå ïèòàííÿ, àäæå çàâäÿêè
ïðàâèëüí³é ä³àãíîñòèö³ ÄÍÑ ÷àñòî âèð³øóºòüñÿ
íàïðÿì ïîäàëüøîãî ðîçñë³äóâàííÿ òà ðîçêðè-
âàþòüñÿ çëî÷èíè [1–3]. Êð³ì òîãî, ïðàâèëüíî
âèçíà÷åíà ÄÍÑ â³ä³ãðàº âàæëèâó ðîëü ó âêëþ-
÷åíí³ ³ âèêëþ÷åíí³ ëþäåé ç³ ñïèñêó ï³äîçðþ-
âàíèõ ç óðàõîâóâàííÿì ¿õíüîãî ì³ñöåçíàõîä-
æåííÿ íà ìîìåíò ñìåðò³ [4]. Ó çâ’ÿçêó ç öèì
÷³òêà é åôåêòèâíà ðîáîòà ñóäîâîãî ìåäèêà ï³ä
÷àñ âèð³øåííÿ äàíîãî ïèòàííÿ º çàïîðóêîþ
óñï³õó ôàõ³âö³â ç ñóäîâî¿ ìåäèöèíè, ÿê³ áåðóòü
ó÷àñòü ó âñ³õ åòàïàõ ðîçñë³äóâàííÿ òÿæêèõ
çëî÷èí³â ïðîòè çäîðîâ’ÿ ³ æèòòÿ îñîáè.

Îäðàçó ï³ñëÿ íàñòàííÿ ñìåðò³ ³ ïîñë³äîâíî
äî ïîâíîãî ðîçêëàäàííÿ ò³ëà â îðãàí³çì³ â³äáó-

âàþòüñÿ ð³çíîìàí³òí³ ñòðóêòóðíî-á³îõ³ì³÷í³
çì³íè [5], âèâ÷åííÿì ÿêèõ ïðîòÿãîì áàãàòüîõ
ðîê³â çàéìàþòüñÿ íàóêîâö³ ç óñüîãî ñâ³òó [6–12].

Ìåòà äàíîãî äîñë³äæåííÿ – âèâ÷åííÿ
ïîñòìîðòàëüíèõ çàêîíîì³ðíîñòåé âì³ñòó ãë³êî-
ãåíó ó ì’ÿçîâ³é òêàíèí³ (ÌÒ) çàäëÿ ï³äâèùåí-
íÿ òî÷íîñò³ ä³àãíîñòèêè ÄÍÑ.

Ìàòåð³àë ³ ìåòîäè
Âì³ñò ãë³êîãåíó âèçíà÷àëè â ãîìîãåíàòàõ

ì’ÿç³â ì³îêàðäà (ÃÌÌ), ñòðàâîõîäó (ÃÌÑ),
ä³àôðàãìè (ÃÌÄ) òà ì³æðåáåðíèõ ì’ÿç³â
(ÃÌÐ) ó 30 òðóï³â ëþäåé ó ðàííüîìó ïîñò-
ìîðòàëüíîìó ïåð³îä³ (3–13 ãîä ï³ñëÿ íàñòàííÿ
ñìåðò³). Çàá³ð ÌÒ âèêîíàíî çà óìîâ ñåêö³éíî¿
á³îïñ³¿ ç âèêîðèñòàííÿì ñïåö³àëüíîãî ³íñòðó-
ìåíòàð³þ [13]. Ãîìîãåíàòè ÌÒ ï³äãîòàâëþ-
âàëè çà ñòàíäàðòíîþ ìåòîäèêîþ ç ïîäàëüøèì
âèçíà÷åííÿì ó íèõ âì³ñòó ãë³êîãåíó ìåòîäîì
Êåìïà, â îñíîâ³ ÿêîãî ëåæèòü âèêîðèñòàííÿ
ðåàêö³¿ âçàºìîä³¿ ïîë³- òà îë³ãîñàõàðèä³â ç êîí-
öåíòðîâàíèìè êèñëîòàìè Ïîäîáºäîâà–Ìîë³-
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øà [14], ùî ïðèâîäèòü äî ¿õíüîãî ã³äðîë³çó
ç óòâîðåííÿì ãëþêîçè. Îñòàííÿ, ó ñâîþ ÷åð-
ãó, çà ä³¿ ñ³ð÷àíî¿ êèñëîòè äåã³äðàòóºòüñÿ,
óòâîðþþ÷è îêñèìåòèëôóðôóðîë, ê³ëüê³ñòü ÿêî-
ãî âèçíà÷àºòüñÿ ôîòîìåòðè÷íî (ñïåêòðîôîòî-
ìåòð ÑÔ-46), ç ïîäàëüøèì âèçíà÷åííÿì ç³
ñòàíäàðòíîãî ðîç÷èíó ãëþêîçè ïî êàë³áðî-
âî÷í³é êðèâ³é.

Ïðè ñòàòèñòè÷íîìó àíàë³ç³ ðåçóëüòàò³â
çàñòîñîâàíî ìåòîä âàð³àö³éíî¿ ñòàòèñòèêè
ç îö³íþâàííÿì íîðìàëüíîñò³ ðîçïîä³ëó é äîñ-
òîâ³ðíîñò³ îäåðæàíèõ ðåçóëüòàò³â [15]. ²íôîð-
ìàö³éíèé àíàë³ç ïàòîìåòðè÷íî¿ îçíàêè (âì³ñòó
ãë³êîãåíó) âèêîíàíî øëÿõîì ðîçðàõóíêó éîãî
³íôîðìàòèâíîñò³ (², á³ò) ïî êîæíîìó ÷àñîâî-
ìó ³íòåðâàëó çà ôîðìóëîþ ²=-ðlog2p, äå ð –
â³äíîøåííÿ ì³æ âì³ñòîì ãë³êîãåíó â ãîìîãå-
íàòàõ ÌÒ ÷åðåç 3 ãîä äî éîãî âì³ñòó ó â³äïî-
â³äíîìó ïîñòìîðòàëüíîìó ÷àñîâîìó ³íòåð-
âàë³. Â³äîáðàæåííÿ âèÿâëåíèõ íàìè çàêîíî-
ì³ðíîñòåé çì³í âì³ñòó ãë³êîãåíó â êîæíîìó ç
òèï³â ãîìîãåíàò³â ÌÒ çàáåçïå÷åíî ïîáóäîâîþ
äèíàì³÷íèõ ðÿä³â ç ïîë³íîìàìè ð³çíîãî ñòóïå-
íÿ (2–5-ãî) òà òî÷í³ñòþ â³äòâîðåííÿ R2>0,95.
Ðîçðîáêó òàáëè÷íî¿ íîìîãðàìè âèêîíàíî øëÿ-
õîì äèíàì³÷íî¿ åêñòðàïîëÿö³¿ çàëåæíîñòåé ç
÷àñîâèì ³íòåðâàëîì 30 õâ.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Ïðè àíàë³ç³ ïîñòìîðòàëüíèõ çì³í âì³ñòó

ãë³êîãåíó ó ÌÒ çàëåæíî â³ä ÷àñîâèõ ïåð³îä³â
ÄÍÑ âèÿâèëè, ùî ÷åðåç 3 ãîä ç ìîìåíòó íà-
ñòàííÿ ñìåðò³ íàéá³ëüø âèñîêèì áóâ éîãî

ïîêàçíèê ó ì³æðåáåðíèõ ì’ÿçàõ, íàéìåí-
øèì – ó ÌÒ ì³îêàðäà ³ ñòàíîâèâ â³äïîâ³äíî
(7,821±0,064) ³ (2,192±0,019) ìã/ã, ð<0,001
(òàáë. 1).

Ïîêàçíèêè ãë³êîãåíó ó ì’ÿçàõ ä³àôðàãìè ³
ñòðàâîõîäó áóëè äîñèòü áëèçüêèìè, õî÷à é ðîç-
ð³çíÿëèñü, ñòàíîâèëè â³äïîâ³äíî (4,765±0,058)
³ (5,249±0,038) ìã/ã (ð<0,05) òà çàéìàëè ïðî-
ì³æíå ì³ñöå ì³æ àíàëîã³÷íèìè ïîêàçíèêàìè
ÌÒ ì³îêàðäà ³ ì³æðåáåðíèõ ì’ÿç³â.

Çàãàëüíà çàêîíîì³ðí³ñòü âì³ñòó ãë³êîãåíó
ó ÌÒ ð³çíîãî òèïó õàðàêòåðèçóâàëàñü çìåí-
øåííÿì âì³ñòó ç³ çá³ëüøåííÿì òåðì³í³â ÄÍÑ.
Äî òîãî æ îòðèìàí³ íàìè äèíàì³÷í³ ðÿäè çì³í
âì³ñòó ãë³êîãåíó ó ÌÒ (ðèñóíîê, òàáë. 1) ñòà-
ëè áàçîâèìè ïðè îá´ðóíòóâàíí³ ê³ëüê³ñíèõ ÷à-
ñîâèõ çàëåæíîñòåé òà ïîáóäîâè â³äïîâ³äíèõ
íîìîãðàì äëÿ ñóäîâî-ìåäè÷íî¿ ä³àãíîñòèêè
ÄÍÑ çà äàíèì ïîêàçíèêîì.

Ñòàòèñòè÷íî îá´ðóíòîâàí³ íàìè ê³ëüê³ñí³
çàëåæíîñò³ ì³æ âì³ñòîì ãë³êîãåíó òà ÄÍÑ ìàþòü
àíàë³òè÷íó ôîðìó (ïîë³íîìè 2–5-ãî ñòóïåíÿ),
à ¿õíº âèêîðèñòàííÿ äîçâîëèëî â³äîáðàçèòè âè-
ÿâëåíó çàêîíîì³ðí³ñòü ³ âèçíà÷èòè «ïðîì³æí³»
(ì³æ ÷àñîâèìè ³íòåðâàëàìè, òî÷í³ñòü íà ð³âí³
ð<0,05) çíà÷åííÿ âì³ñòó ãë³êîãåíó, ùî äîçâî-
ëÿº á³ëüø òî÷íî ä³àãíîñòóâàòè ÄÍÑ.

Îêð³ì òîãî, ïî êîæíîìó ÷àñîâîìó ïåð³îäó
òà äëÿ êîæíîãî ç òèï³â ÌÒ ìåòîäàìè êë³í³÷íî¿
³íôîðìàòèêè ðîçðàõîâàíî ïîêàçíèêè ³íôîðìà-
òèâíîñò³ äèíàì³÷íèõ çì³í âì³ñòó ãë³êîãåíó
â ÌÒ. Çîêðåìà, ç’ÿñîâàíî, ùî çàãàëüíà ³íôîð-
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Òàáëèöÿ 1. Âì³ñò ãë³êîãåíó ó ì’ÿçîâèõ òêàíèíàõ ð³çíîãî òèïó â ðàííüîìó
ïîñòìîðòàëüíîìó ïåð³îä³ (ìã/ã), ê³ëüê³ñíî-àíàë³òè÷í³ çàêîíîì³ðíîñò³ çì³í (Y1)

òà ä³àãíîñòè÷íà ö³íí³ñòü éîãî âèçíà÷åííÿ (², á³ò)
Вміст глікогену
в гомогенатах
м’язів, його

інформативність

Постмортальний період, год

3 5 7 9 11 13

ГММ, мг/г
ІМ-1=2,005 біт

2,192±0,019 1,861±0,017 1,498±0,023 1,413±0,020 1,136±0,017 0,759±0,010

0,000 0,200 0,375 0,408 0,492 0,530

YМ-1=0,011х5–0,2х4+1,330х3–3,991х2+4,992х+0,049; R2=0,99

ГМР, мг/г
ІР-1=1,781 біт

7,821±0,064 7,071±0,097 6,172±0,073 5,365±0,046 4,229±0,025 3,204±0,031

0,000 0,131 0,270 0,373 0,480 0,527

YР-1=–0,041х2
–0,635х+8,497; R2=0,99

ГМД, мг/г
ІД-1=1,727 біт

4,765±0,058 4,247±0,042 3,956±0,032 3,465±0,034 2,465±0,020 1,883±0,027

0,000 0,148 0,223 0,334 0,492 0,529

YД-1=0,028х4–0,394х3+1,820х2–3,670х+6,975; R2=0,99

ГМС, мг/г
ІС-1=1,020 біт

5,249±0,038 4,754±0,030 4,235±0,022 3,625±0,022 2,878±0,019 2,178±0,016

0,000 0,129 0,149 0,192 0,264 0,304

YС-1=–0,034х2–0,375х+5,657; R=0,99



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2018. ¹ 2 (79)

98

ìàòèâí³ñòü âèçíà÷åííÿ âì³ñòó ãë³êîãåíó â ÌÒ
ì³îêàðäà äëÿ ä³àãíîñòèêè ÄÍÑ ñòàíîâèòü
²Ì-1=2,005 á³ò, äëÿ ÌÒ ì³æðåáåðíèõ ì’ÿç³â –
²Ð-1=1,781 á³ò, äëÿ ÒÌ ä³àôðàãìè – ²Ä-1=1,727
á³ò, äëÿ ÌÒ ñòðàâîõîäó – ²Ñ-1=1,029 á³ò
(òàáë. 1). Çàçíà÷èìî, ùî ä³àãíîñòè÷íà
ö³íí³ñòü âèçíà÷åííÿ âì³ñòó ãë³êîãåíó çàëåæèòü
â³ä òèïó ÌÒ òà òåðì³íó ÄÍÑ (÷àñîâîãî ³íòåð-
âàëó ïîñòìîðòàëüíîãî ïåð³îäó), òàáë. 1. Òàê,
íàéá³ëüø ³íôîðìàòèâíèì ó ÷àñîâîìó ³íòåðâàë³
â³ä 5 äî 11 ãîä º âì³ñò ãë³êîãåíó â ÌÒ ì³îêàð-
äà (²=0,492–0,530 á³ò), à â òåðì³í ïîíàä 11 ãîä
îêð³ì ð³âíÿ ãë³êîãåíó ó ÌÒ ì³îêàðäà âèñîêó
ä³àãíîñòè÷íó ö³íí³ñòü ìàº éîãî âì³ñò ó ÌÒ
ä³àôðàãìè (²=0,4920,529 á³ò). Òàêèì ÷èíîì,
âèá³ð êðèòåð³þ «âì³ñò ãë³êîãåíó ó ÌÒ ì³îêàð-
äà» º á³ëüø îá´ðóíòîâàíèì ³ ïð³îðèòåòíèì
(âèùà ä³àãíîñòè÷íà ö³íí³ñòü), îäíàê ó âèð³-
øåíí³ êîíêðåòíèõ çàâäàíü ñóäîâî-ìåäè÷íî¿
åêñïåðòèçè ìîæå áóòè âèêîðèñòàíèé ³ êðèòåð³é
«âì³ñò ãë³êîãåíó ó ÌÒ ä³àôðàãìè».

Äëÿ âèêîðèñòàííÿ ó ïðàêòèö³ ñóäîâî-ìå-
äè÷íèõ åêñïåðò³â âèÿâëåíèõ íàìè â äîñë³ä-
æåíí³ çàêîíîì³ðíîñòåé ³ âïðîâàäæåííÿ â ðî-
áîòó ë³êàð³â – ñóäîâî-ìåäè÷íèõ åêñïåðò³â ïî-

áóäîâàíî ãðàô³÷íó íîìîãðàìó òà ñêëàäåíî ¿¿
ñïðîùåíó (òðàäèö³éíó) ôîðìó – òàáëè÷íó äëÿ
âèçíà÷åííÿ ÄÍÑ çà ð³âíåì ãë³êîãåíó ó ÌÒ
ð³çíîãî òèïó (òàáë. 2). Íàâåäåí³ íîìîãðàìè
äîçâîëÿþòü âèçíà÷àòè ÄÍÑ ÿê çà îäíèì ä³à-
ãíîñòè÷íèì êðèòåð³ºì, òàê ³ çà ê³ëüêîìà. Äëÿ
çàáåçïå÷åííÿ òî÷íîñò³ íà ð³âí³ ð<0,05 äîñ-
òàòí³ì º âèêîðèñòàííÿ îäíîãî êðèòåð³þ (íà-
ïðèêëàä, «âì³ñò ãë³êîãåíó ó ÌÒ ì³îêàðäà»), à
äëÿ ï³äâèùåííÿ òî÷íîñò³ òà çà óìîâ íàÿâíîñò³
ìîðôîëîã³÷íîãî ìàòåð³àëó ñë³ä çàñòîñîâóâà-
òè ê³ëüêà êðèòåð³¿â.

Âèñíîâêè
Âì³ñò ãë³êîãåíó çàêîíîì³ðíî çìåíøóâàâ-

ñÿ â óñ³õ äîñë³äæåíèõ ãîìîãåíàòàõ ì’ÿçîâèõ
òêàíèí, îäíàê ïî÷àòêîâèé ³ ê³íöåâèé ð³âí³ ãë³êî-
ãåíó çàëåæíî â³ä òèïó ì’ÿçîâèõ òêàíèí ðîçð³-
çíÿþòüñÿ. Îêð³ì òîãî, äèíàì³êà âì³ñòó ãë³êî-
ãåíó â ÷àñîâîìó ïåð³îä³ 3–13 ãîä ç ìîìåíòó
íàñòàííÿ ñìåðò³ çàëåæíî â³ä òèïó ì’ÿçîâî¿
òêàíèíè òàêîæ ðîçð³çíÿºòüñÿ. Âèÿâëåí³ â äî-
ñë³äæåíí³ ê³ëüê³ñí³ àíàë³òè÷í³ çàëåæíîñò³ çì³íè
âì³ñòó ãë³êîãåíó ó ì’ÿçîâèõ òêàíèí ó ðàííüîìó
ïîñòìîðòàëüíîìó ïåð³îä³ äîçâîëèëè îá´ðóí-
òóâàòè â³äïîâ³äí³ íîìîãðàìè. Âèêîðèñòàííÿ

ÑÓÄÎÂÀ   ÌÅÄÈÖÈÍÀ

Ïîð³âíÿëüíà äèíàì³êà àáñîëþòíîãî âì³ñòó ãë³êîãåíó ó ì’ÿçîâèõ òêàíèíàõ ð³çíîãî
ìîðôîëîã³÷íîãî òèïó â ðàííüîìó ïîñòìîðòàëüíîìó ïåð³îä³ çàëåæíî â³ä äàâíîñò³ íàñòàííÿ ñìåðò³
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íîìîãðàìíîãî ìåòîäó îö³íþâàííÿ äàâíîñò³
íàñòàííÿ ñìåðò³ çà âì³ñòîì ó ì’ÿçîâèõ òêà-
íèíàõ ãë³êîãåíó äîçâîëÿº ï³äâèùèòè òî÷í³ñòü
ä³àãíîñòèêè òåðì³í³â íàñòàííÿ ñìåðò³ ç òî÷-
í³ñòþ äî 30 õâ.
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Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
ùîäî ï³äâèùåííÿ òî÷íîñò³ ä³àãíîñòèêè äàâ-
íîñò³ íàñòàííÿ ñìåðò³ ïîâ’ÿçàí³ ç âèâ÷åííÿì
³íôîðìàòèâíîñò³ ³íøèõ ñòðóêòóðíî-á³îõ³ì³÷íèõ
ìàðêåð³â ì’ÿçîâèõ òêàíèí.

Òàáëèöÿ 2. Ê³ëüê³ñíà íîìîãðàìà âèçíà÷åííÿ òåðì³íó äàâíîñò³
íàñòàííÿ ñìåðò³ ëþäèíè çàëåæíî â³ä âì³ñòó ãë³êîãåíó ó ì’ÿçîâèõ òêàíèíàõ

ð³çíî¿ ëîêàë³çàö³¿ ³ ìîðôîëîã³÷íîãî òèïó

ДНС Вміст глікогену у гомогенаті м’язів, мг/г
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210 3,5 2,08 5,14 4,53 7,64

240 4 2,02 5,02 4,38 7,45

270 4,5 1,95 4,90 4,28 7,26

300 5 1,88 4,77 4,21 7,06

330 5,5 1,81 4,64 4,16 6,86

360 6 1,75 4,51 4,11 6,65

390 6,5 1,68 4,37 4,05 6,44

420 7 1,61 4,23 3,98 6,22

450 7,5 1,54 4,08 3,87 6,00
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540 9 1,34 3,61 3,37 5,30
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750 12,5 0,87 2,38 1,75 3,49

780 13 0,81 2,18 1,66 3,21



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2018. ¹ 2 (79)

100

8. Maeda H. Forensic biochemistry for functional investigation of death: concept and practical
application / H. Maeda, T. Ishikawa, T. Michiue // Legal Med. – 2011. – Vol. 13, issue 2. – P. 55–67.

9. Comparison of morphological changes in white blood cells after death and in vitro storage of
blood for the estimation of postmortem interval / H. Dokgoz, N. Arican, I. Elmas, S. K. Fincanci //
Forensic Sci. Int. – 2001. – Vol. 124, issue 1. – P. 25–31.

10. Bardale R. Evaluation of morphological changes in blood cells of human cadaver for the estimation of
postmortem interval / R. Bardale, P. G. Dixit // Medico-Legal Update. – 2007. – Vol. 7, issue 2. – P. 35–39.

11. Áèîõèìè÷åñêèå ìåòîäû èññëåäîâàíèÿ â ïðàêòèêå ñóäåáíî-ìåäèöèíñêîé ýêñïåðòèçû /
[Ò. À. Äåæèíîâà, Å. Â. Êðàåâñêèé, Â. Ë. Ïîïîâ è äð.]. – ÑÏá., 2001. – 60 ñ.

12. Êèíëå À. Ô. Ïðàâèëà çàáîðà, õðàíåíèÿ, äîñòàâêè áèîìàòåðèàëà äëÿ áèîõèìè÷åñêîãî èññëå-
äîâàíèÿ è òðàêòîâêè áèîõèìè÷åñêèõ ïîêàçàòåëåé â ñóäåáíî-ìåäèöèíñêîé ïðàêòèêå : ìåòîäè÷åñêèå
ðåêîìåíäàöèè / À. Ô. Êèíëå. – Ì., 2002. – 35 ñ.

13. Ïàò. íà êîðèñíó ìîäåëü ¹ 132401 Óêðà¿íà, ÌÏÊ À61Â 17/28 (2006.01), À61Â 17/295 (2006.01).
Ïðèñòð³é äëÿ âèä³ëåííÿ ôðàãìåíò³â îðãàí³â òà òêàíèí / Êîíîâàë Í. Ñ., Îëüõîâñüêèé Â. Î.,
Õèæíÿê Â. Â., Ìîðãóí À. Î.; çàÿâíèê ³ ïàòåíòîâëàñíèê Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåð-
ñèòåò. – Çàÿâë. 18.09.18; îïóáë. 25.02.19, Áþë. ¹ 4.

14. Molisch H. Zwei neue Zuckerreactionen / H. Molisch // Monatshefte fur Chemie. Monatshefte
Fur Chemie Und Verwandte Teile Anderer Wissenschaften. – 1886. – Vol. 7, issue 1. – P. 198–209.

15. Ñîö³àëüíà ìåäèöèíà òà îðãàí³çàö³ÿ îõîðîíè çäîðîâ’ÿ / [çà çàã. ðåä. Â. Ì. Ìîñêàëåíêà,
Þ. Â. Âîðîíåíêà]. – Òåðíîï³ëü, 2002. – Ñ. 50–75.

References
1. Mishalov V.D., Zavalniuk O.Kh., Yukhymets I.O. (2012). Vyznachennia davnosti nastannia smerti

u sudovo-medychnii ekspertyzi (metodychni rekomendatsii, zatverdzheni MOZ Ukrainy) [Determination
of the prescription of death in forensic medical examination (methodical recommendations approved by
the Ministry of Health of Ukraine)]. Kyiv, 36 p. [in Ukrainian].

2. Tahaiev N.N., Khizhniak V.V., Kostylev D.V., Morhun Ye.A. (2011). Sudebno-meditsinskaia otsenka
trupnykh izmenenii dlia opredeleniia vremeni i davnosti smerti: prakticheskoie i uchebno-metodicheskoie
posobiie [Forensic assessment of fatal changes to determine the time and duration of death: a practical
and educational handbook]. Kharkov: SPDFL Brovin A.V., 100 p. [in Russian].

3. Konoval N.S. (2018). Minlyvist kryterialnosti doslidzhennia davnosti nastannia smerti u rannomu
periodi [The variability of the validity of the study of the prescription of death in the early period].
Ukrainskyi zhurnal medytsyny, biolohii ta sportu – Ukrainian Journal of Medicine, Biology and Sports,
vol. 3, ¹ 5, pp. 231–236 [in Ukrainian].

4. Donaldson A., Lamont L. (2013). Estimation of post-mortem interval using biochemical markers.
Australian Journal of Forensic Sciences, vol. 46, pp. 1–19.

5. Swift B. (2006). The timing of death. Essentials of autopsy practice. G.N. Rutty (Ed.). London:
Springer, p. 189–214.

6. Vass A.A., Barshick S.A., Sega G., Caton J., Skeen J.T., Love J.C., Synstelien J.A. (2002).
Decomposition chemistry of human remains: a new methodology for determining the postmortem interval.
J. Forensic Sci., vol. 47, issue 3, pp. 542–553.

7. Coe J.I. (1993). Postmortem chemistry update. Emphasis on forensic application. Am. J. Forensic.
Med. Path., vol. 14, issue 2, pp. 91–117.

8. Maeda H., Ishikawa T., Michiue T. (2011). Forensic biochemistry for functional investigation of
death: concept and practical application. Legal Med., vol. 13, issue 2, pp. 55–67.

9. Dokgoz H., Arican N., Elmas I., Fincanci S.K. (2001). Comparison of morphological changes in
white blood cells after death and in vitro storage of blood for the estimation of postmortem interval.
Forensic Sci. Int., vol. 124, issue 1, pp. 25–31.

10.Bardale R., Dixit P.G. (2007). Evaluation of morphological changes in blood cells of human cadaver
for the estimation of postmortem interval. Medico-Legal Update, vol. 7, issue 2, pp. 35–39.

11. Dezhinova T.A., Kraievskii Ye.V., Popov V.L., Zaslavskii H.I., Babakhanian R.V. (2001).
Biokhimicheskiie metody issledovaniia v praktike sudebno-meditsinskoi ekspertizy [Biochemical research
methods in the practice of forensic medicine]. Saint Petersburg, 60 p. [in Russian].

ÑÓÄÎÂÀ   ÌÅÄÈÖÈÍÀ



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2018. ¹ 2 (79)

101

12. Kinle A.F. (2002). Pravila zabora, khraneniia, dostavki biomateriala dlia biokhimicheskoho
issledovaniia i traktovki biokhimicheskikh pokazatelei v sudebno-meditsinskoi praktike: metodicheskiie
rekomendatsii [Rules for the collection, storage, delivery of biomaterial for biochemical research and
interpretation of biochemical parameters in forensic medical practice: guidelines]. Ìoscow, 35 p.
[in Russian].

13. Konoval N.S., Olkhovskyi V.O., Khyzhniak V.V., Morhun A.O.; zaiavnyk i patentovlasnyk
Kharkivskyi natsionalnyi medychnyi universytet. (2018). Patent na korysnu model ¹ 132401, UA, MPK
A61V 17/28 (2006.01), A61V 17/295 (2006.01). Prystrii dlia vydilennia frahmentiv orhaniv ta tkanyn
[Patent for Utility Model No. 132401, UA, IPC A61V 17/28 (2006.01), A61V 17/295 (2006.01). Device
for the selection of fragments of organs and tissues]. Stated 18.09.18, published by 25.02.19, newsletter
¹ 4 [in Ukrainian].

14. Molisch H. (1886). Zwei neue Zuckerreactionen. Monatshefte fur Chemie. Monatshefte Fur
Chemie Und Verwandte Teile Anderer Wissenschaften, vol. 7, issue 1, pp. 198–209.

15. Moskalenko V.M., Voronenko Yu.V. (Eds.). (2002). Sotsialna medytsyna ta orhanizatsiia okhorony
zdorovia [Social medicine and healthcare organization]. Ternopil, pp. 50–75 [in Ukrainian].

Í.Ñ. Êîíîâàë
ÑÒÐÓÊÒÓÐÍÎ-ÁÈÎÕÈÌÈ×ÅÑÊÈÅ ÌÀÐÊÅÐÛ ÑÎÑÒÎßÍÈß ÌÛØÅ×ÍÎÉ ÒÊÀÍÈ Â ÐÀÍÍÅÌ
ÏÎÑÒÌÎÐÒÀËÜÍÎÌ ÏÅÐÈÎÄÅ: ÑÎÄÅÐÆÀÍÈÅ ÃËÈÊÎÃÅÍÀ ÊÀÊ ÊÐÈÒÅÐÈÉ Â ÑÈÑÒÅÌÅ
ÑÓÄÅÁÍÎ-ÌÅÄÈÖÈÍÑÊÎÉ ÄÈÀÃÍÎÑÒÈÊÈ ÄÀÂÍÎÑÒÈ ÍÀÑÒÓÏËÅÍÈß ÑÌÅÐÒÈ

Ðàññìîòðåí àêòóàëüíûé âîïðîñ ñóäåáíî-ìåäèöèíñêîé ýêñïåðòèçû – îïðåäåëåíèå äàâíîñòè íà-
ñòóïëåíèÿ ñìåðòè. Ïðèâåäåíû ðåçóëüòàòû ñðàâíèòåëüíîãî èçó÷åíèÿ, îöåíêè çàêîíîìåðíîñòåé è äèà-
ãíîñòè÷åñêîé èíôîðìàòèâíîñòè ñîäåðæàíèÿ ãëèêîãåíà â ãîìîãåíàòàõ ìûøö ìèîêàðäà, ïèùåâîäà,
äèàôðàãìû è ìåæðåáåðíûõ ìûøö â ðàçëè÷íûõ âðåìåííûõ èíòåðâàëàõ ðàííåãî ïîñòìîðòàëüíîãî
ïåðèîäà. Ðàçðàáîòàíà îðèãèíàëüíàÿ òàáëè÷íàÿ íîìîãðàììà îïðåäåëåíèÿ äàâíîñòè íàñòóïëåíèÿ ñìåðòè
â çàâèñèìîñòè îò ñîäåðæàíèÿ ãëèêîãåíà â ìûøå÷íûõ òêàíÿõ ÷åëîâåêà ðàçëè÷íîé ëîêàëèçàöèè è
ìîðôîëîãè÷åñêîãî òèïà.

Êëþ÷åâûå ñëîâà: äàâíîñòü íàñòóïëåíèÿ ñìåðòè, ìûøå÷íàÿ òêàíü, áèîõèìè÷åñêèå ìàðêåðû,
ãëèêîãåí.

N.S. Konoval
STRUCTURAL AND BIOCHEMICAL MARKERS OF MUSCULAR TISSUE CONDITION
IN THE EARLY POSTMORTAL PERIOD: THE CONTENT OF GLYCOGEN AS A CRITERION
IN THE SYSTEM OF FORENSIC-MEDICAL DIAGNOSIS OF DETERMINATION OF TIME SINCE DEATH

The actual question of forensic examination – determination of the limitation of the onset of death was
considered. The results of a comparative study, evaluation of patterns and diagnostic informative content
of glycogen in homogenates of myocardium, esophagus, diaphragm and intercostal muscles at various
time intervals of the early postmortal period were presented. An original tabular nomogram was elaborated
for determination of the prescription of death depending on the content of glycogen in human muscles
various localisation and morphological type.

Keywords: time of death, muscular tissue, biochemical markers, glycogen.
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