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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ «Ñó-
äîâî-ìåäè÷íå îá´ðóíòóâàííÿ òðèâàëîñò³ ïåðåá³ãó 
ñìåðòåëüíî¿ ìåõàí³÷íî¿ òðàâìè çà ìåòàáîë³÷íèìè 
çì³íàìè â îðãàí³çì³ â ðàíí³é òåðì³í àíòåìîðòàëüíî-
ãî ïåð³îäó», ¹ 0112U008603. 

Âñòóï. Âñòàíîâëåííÿ ÷àñó íàíåñåííÿ òðàâìè ïî-
ñòðàæäàëîìó òà òðèâàëîñò³ ïåðåá³ãó àíòåìîðòàëü-
íîãî ïåð³îäó â âèïàäêàõ ñìåðòåëüíîãî òðàâìóâàííÿ 
º êëþ÷îâèì çàâäàííÿì äëÿ ñóäîâî-ìåäè÷íîãî åê-
ñïåðòà [1]. ßê ñâ³ä÷èòü àíàë³ç íàóêîâî¿ ë³òåðàòóðè, 
äàíå ïèòàííÿ íàìàãàëèñÿ âèð³øèòè ç ïîçèö³¿ âèçíà-
÷åííÿ ÿê ëîêàëüíî¿ ðåàêö³¿ îðãàí³çìó íà òðàâìó, òàê 
³ ñèñòåìíèõ çì³í â òêàíèíàõ òà ð³äèíàõ ò³ëà. Â³äîìî, 
ùî ï³ñëÿ ñìåðòåëüíîãî òðàâìóâàííÿ íå çàëåæíî â³ä 
âèäó ä³¿ òðàâìóþ÷îãî ôàêòîðó îðãàí³çì ëþäèíè çíà-
õîäèòüñÿ â ñòðåñîâîìó ñòàí³ [2]. Â ñóäîâî-ìåäè÷í³é 
ïðàêòèö³ åêñïåðò ïðè âèçíà÷åíí³ íàÿâíîñò³ ñòðåñó 
áàçóºòüñÿ, ïåðø çà âñå, íà ìîðôîëîã³÷íèõ êðèòåð³ÿõ 
[3]. Îäíàê, äàí³ êðèòåð³¿ íå äîçâîëÿþòü äîñòîâ³ðíî 
âèçíà÷èòè òðèâàë³ñòü ïåðåá³ãó ñòðåñîâîãî ñòàíó, 
ÿêèé ïîâ’ÿçàíèé ³ç äàâí³ñòþ òðàâìè, à òîìó äîñèòü 
ïåðñïåêòèâíèì íàïðÿìêîì äëÿ äîñë³äæåíü º âè-
â÷åííÿ á³îõ³ì³÷íèõ ïîêàçíèê³â, îñîáëèâî òèõ, ùî ñòî-
ñóþòüñÿ ãîðìîíàëüíîãî ãîìåîñòàçó [4]. 

Çðèâ êîìïåíñàòîðíèõ ìåõàí³çì³â â îðãàí³çì³, ÿê 
ñêëàäîâî¿ ïàòîëîã³÷íîãî ïðîöåñó, çàâæäè ñóïðîâî-
äæóºòüñÿ çì³íåíèì ÿê³ñíî òà ê³ëüê³ñíî ìåòàáîë³ç-
ìîì. Öå îçíà÷àº, ùî ï³ñëÿ ñìåðòå âèçíà÷åííÿ ñòàíó 
îñíîâíèõ ³íãðåä³ºíò³â âóãëåâîäíîãî, ë³ï³äíîãî, ì³íå-
ðàëüíîãî îáì³í³â, äîçâîëÿþòü ñóäèòè ïðî á³îõ³ì³÷í³ 
çì³íè, ùî ïåðåäóþòü ñìåðò³. Îòæå, ìîæíà çíàéòè á³-
îõ³ì³÷í³ ìàðêåðè, ùî õàðàêòåðèçóþòü ïåâí³ ïàòîëî-
ã³÷í³ ñòàíè ³ ç ¿õ äîïîìîãîþ ïðîâîäèòè äèôåðåíö³éíó 
ä³àãíîñòèêó ì³æ ð³çíèìè ïðè÷èíàìè ñìåðò³, âèçíà÷à-
òè äàâí³ñòü íàñòàííÿ òðàâìè [5]. 

 Âö³ëîìó, ñòðåñ ñóïðîâîäæóºòüñÿ ìîðôîôóíö³-
îíàëüíèìè çì³íàìè, îñîáëèâî â íåéðîåíäîêðèíí³é 
ñèñòåì³, ùî ïîâ’ÿçàíî, ïåðø çà âñå, ç àêòèâàö³ºþ 

ÃÃÍÑ [6]. Ãëþêîêîðòèêî¿äè º ñâîºð³äíèì ìàðêåðîì 
ñòðåñîâîãî ñòàíó, ñàìå òîìó ¿õ ê³ëüê³ñòü çì³íþºòü-
ñÿ â çàëåæíîñò³ â³ä òðèâàëîñò³ ïåðåá³ãó òðàâìà-
òè÷íî¿ õâîðîáè, à ì³æ ð³âíåì ÀÊÒÃ ó ïëàçì³ êðîâ³ òà 
11-îêñèêîðòèêîñòåðî¿ä³â, êîðòèçîëîì òà êîðòèçî-
íîì â ñå÷³ ³ñíóº ïðÿìèé êîðåëÿö³éíèé çâ’ÿçîê ç³ ñòó-
ïåíåì óøêîäæåííÿ, òÿæê³ñòþ ñòàíó òà òðèâàë³ñòþ 
æèòòÿ õâîðîãî [7]. 

 Â³äîìî, ùî çà ðåçóëüòàòàìè ã³ñòîëîã³÷íèõ äî-
ñë³äæåíü ó îñ³á, ñìåðòü ÿêèõ íàñòàëà áåçïîñåðåä-
íüî ï³ñëÿ òðàâìè, àáî ÷åðåç 20-30 õâèëèí, àáî ÷åðåç 
1-2 ãîäèíè, áóëè â³äì³÷åí³ ð³çí³ çì³íè, ùî ñâ³ä÷èëè 
ïðî ð³çíèé ñòóï³íü ðåàêö³¿ åíäîêðèííèõ çàëîç íà ä³þ 
òðàâìàòè÷íîãî ôàêòîðó [8]. 

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèçíà÷åí-
íÿ ìîæëèâîñò³ âèêîðèñòàííÿ íàäíèðêîâèõ çàëîç â 
ÿêîñò³ ä³àãíîñòè÷íîãî îá’ºêòó äëÿ âèçíà÷åííÿ òðè-
âàëîñò³ ïåðåá³ãó ñòðåñ – ðåàêö³¿ ïðè äèíàì³÷íîìó 
ðîçâèòêó ñìåðòåëüíî¿ ìåõàí³÷íî¿ òðàâìè øëÿõîì 
âèçíà÷åííÿ ê³ëüê³ñíîãî âì³ñòó êîðòèçîëó, êîðòèçîíó 
òà êîåô³ö³ºíòó ¿õ ñï³ââ³äíîøåííÿ â òêàíèí³ çàëîç. 

 Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì äîñë³-
äæåííÿ ñòàëè ÷àñòèíè íàäíèðêîâèõ çàëîç, ÿê³ âèëó-
÷àëè ï³ä ÷àñ ñóäîâî-ìåäè÷íî¿ åêñïåðòèçè â³ä òðóï³â, 
ñìåðòü ÿêèõ íàñòàëà âíàñë³äîê ñìåðòåëüíî¿ ä³¿ òðàâ-
ìàòè÷íèõ ôàêòîð³â. Äàí³ îá’ºêòè áóëî îá’ºäíàíî â 
çàëåæíîñò³ â³ä òðèâàëîñò³ âìèðàííÿ ëþäåé: ïîìåð-
ë³ áåçïîñåðåäíüî ï³ñëÿ òðàâìè – 10 îñ³á, ïîìåðë³ 
â êîðîòêèé ïðîì³æîê ÷àñó – 10 îñ³á, ïîìåðë³ ÷åðåç 
1-2 ãîäèíè – 10 îñ³á. Ãðóïîþ ïîð³âíÿííÿ áóëè îñîáè, 
ñìåðòü ÿêèõ íàñòàëà â³ä ãîñòðî¿ òà õðîí³÷íî¿ ³øåì³÷-
íî¿ õâîðîáè ñåðöÿ – 10 îñ³á (ðàïòîâà ñìåðòü). 

 Îäèí ãðàì âîëîãî¿ òêàíèíè íàäíèðíèê³â âèñó-
øóâàëè ïðè òåìïåðàòóð³ 60 ãðàäóñ³â, ïîâòîðíî çâà-
æóâàëè äëÿ âèçíà÷åííÿ âì³ñòó âîëîãè òà âèêîðèñòî-
âóâàëè âåñü ìàòåð³àë äëÿ ïîäàëüøîãî äîñë³äæåííÿ. 
Òêàíèíó ãîìîãåí³çóâàëè òðè÷³ ç 2 ìë åòèëàöåòàòó, 
ãîìîãåíàò çëèâàëè â îêðåìó ïðîá³ðêó òà îáìèâàëè 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 1 (118)368

ÑÓÄÎÂÀ ÌÅÄÈÖÈÍÀ

òîâêà÷èê 1 ìë åòèëàöåòàòó. Ç³áðàíèé íàäîñàä åòèëàöåòàòó 
ïîâí³ñòþ óïàðþâàëè â ïîòîö³ òåïëîãî ïîâ³òðÿ òà äîäàâàëè 5 
ìë 70 % ìåòàíîëó. Â ïðîá³ðêó äîäàâàëè 5 ìë ïåòðîëåéíîãî 
åô³ðó, ñòðóøóâàëè 5 õâèëèí, öåíòðèôóãóâàëè 3 õâ òà â³ä-
ä³ëÿëè åô³ðíó ôàçó â îêðåìó ïðîá³ðêó. Öåé öèêë ïîâòîðþ-
âàëè äâ³÷³ ç àíàëîã³÷íèì îá’ºìîì ïåòðîëåéíîãî åô³ðó. Äî 
ìåòàíîëüíî¿ ôàçè äîäàâàëè ð³âíèé îá’ºì ìåòèëåíõëîðèäó, 
ñòðóøóâàëè 5 õâèëèí, öåíòðèôóãóâàëè 3 õâ òà â³ää³ëÿëè 
ìåòèëåíõëîðèä. Öåé öèêë ïîâòîðþâàëè äâ³÷³ ç àíàëîã³÷íèì 
îá’ºìîì ìåòèëåíõëîðèäó. Ç³áðàíèé ìåòèëåíõëîðèä óïà-
ðþâàëè â ïîòîö³ òåïëîãî ïîâ³òðÿ, äîäàâàëè 0,1 ìë åòèëàöå-
òàòó òà ê³ëüê³ñíî ïåðåíîñèëè íà õðîìàòîãðàô³÷íó ïëàñòèíó 
Sorbifil. Õðîìàòîãðàôóâàííÿ ïðîâîäèëè â ñèñòåì³ õëîðî-
ôîðì-ìåòàíîë (97:3) ç³ ñòàíäàðòîì êîðòèçîëó ó ê³ëüêîñò³ 
320 íã òà êîðòèçîíó ó ê³ëüêîñò³ 1000 íã. Ïðîÿâëåííÿ ïðîâî-
äèëè ðîç÷èíîì îöòîâîêèñëî¿ ì³ä³ íà ðîçâåäåí³é îðòîôîñ-
ôîðí³é êèñëîò³. 

Òàáëèöÿ 1 

Ê³ëüê³ñíèé âì³ñò êîðòèçîëó â òêàíèí³ 
íàäíèðíèêîâèõ çàëîç ïîìåðëèõ âíàñë³äîê 

òðàâìè òà ðàïòîâî¿ ñìåðò³

Ïðè÷èíà 
ñìåðò³

Òðèâàë³ñòü 
âìèðàííÿ

n
Êîðòèçîë

íã/100 ìã ñóõî¿ 
òêàíèíè, Mm

Ð

²øåì³÷íà 
õâîðîáà 
ñåðöÿ

Ðàïòîâà ñìåðòü 15 741,247,67
P1-P2 > 0,05

P1-P3 < 0,001
P1-P4 < 0,01

Òðàâìà
Áåçïîñåðåäíüî 

ï³ñëÿ òðàâìè
11 780,762,67

P2-P3 < 0,01
P2-P4 < 0,05

Òðàâìà
Çà êîðîòêèé 

ïðîì³æîê ÷àñó 
ï³ñëÿ òðàâìè

10 1037,359,8 P3-P4 > 0,05

Òðàâìà
1-2 ãîäèíè 

ï³ñëÿ òðàâìè
10 975,665,98

 Ïðèì³òêà: Ð1, Ð2, Ð3, Ð4 – äîñÿãíóòèé ð³âåíü çíà÷óùîñò³ â âèïàäêàõ: 

ðàïòîâî¿ ñìåðò³, ñìåðò³ áåçïîñåðåäíüî ï³ñëÿ òðàâìè, ñìåðò³ çà êîðîòêèé 

ïðîì³æîê ÷àñó ï³ñëÿ òðàâìè, ñìåðò³ ÷åðåç 1-2 ãîäèíè ï³ñëÿ òðàâìè. 

 Òàáëèöÿ 2

Ê³ëüê³ñíèé âì³ñò êîðòèçîíó â òêàíèí³ 
íàäíèðíèêîâèõ çàëîç ïîìåðëèõ âíàñë³äîê 

òðàâìè òà ðàïòîâî¿ ñìåðò³

Ïðè÷èíà 
ñìåðò³

Òðèâàë³ñòü 
âìèðàííÿ

n

Êîðòèçîí 
íã/100 ìã 

ñóõî¿ òêàíèíè, 
(Mm)

Ð

²øåì³÷íà 
õâîðîáà 
ñåðöÿ

Ðàïòîâà 
ñìåðòü

10 410,7730,34
P1-P2 > 0,05
P1-P3 < 0,02
P1-P4 < 0,01

Òðàâìà
Áåçïîñåðåäíüî 

ï³ñëÿ òðàâìè
10 448,5237,0

0,05 > P2-
P3 < 0,1

P2-P4 < 0,05

Òðàâìà
Çà êîðîòêèé 

ïðîì³æîê ÷àñó 
ï³ñëÿ òðàâìè

10 537,8334,45 P3-P4 > 0,05

Òðàâìà
1-2 ãîäèíè 

ï³ñëÿ òðàâìè
10 559,133,04

Ïðèì³òêà: Ð1, Ð2, Ð3, Ð4 – äîñÿãíóòèé ð³âåíü çíà÷óùîñò³ â âèïàäêàõ: 

ðàïòîâî¿ ñìåðò³, ñìåðò³ áåçïîñåðåäíüî ï³ñëÿ òðàâìè, ñìåðò³ çà êîðîòêèé 

ïðîì³æîê ÷àñó ï³ñëÿ òðàâìè, ñìåðò³ ÷åðåç 1-2 ãîäèíè ï³ñëÿ òðàâìè. 

 Ï³ñëÿ ïðîÿâëåííÿ õðîìàòîãðàìó ñêàíó-
âàëè, à ê³ëüê³ñíèé âì³ñò âèçíà÷àëè çà äîïî-
ìîãîþ ðîçðîáëåíî¿ íàìè ïðîãðàìè òà çàïà-
òåíòîâàíîãî ñïîñîáó, ïðè ÿêîìó ïðîãðàìíî 
àâòîìàòè÷íî âèçíà÷àºòüñÿ ïëîùà ïëÿìè äî-
ñë³äæóâàíî¿ ðå÷îâèíè íà õðîìàòîãðàì³ ï³ñëÿ ¿¿ 
ñêàíóâàííÿ â ïîð³âíÿíí³ ç ïëîùåþ ïëÿìè ñòàí-
äàðòó [9]. Òàêèì ÷èíîì, çàãàëîì áóëî ïðîâå-
äåíî 80 äîñë³äæåíü, ç ÿêèõ 60 äëÿ âèçíà÷åííÿ 
âì³ñòó êîðòèçîëó òà êîðòèçîíó ïðè íàñèëü-
íèöüê³é ñìåðò³ òà 20 ó ïîìåðëèõ â³ä ³øåì³÷íî¿ 
õâîðîáè ñåðöÿ. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåí-
íÿ. Ðåçóëüòàòè âèâ÷åííÿ ïîêàçàëè, ùî âì³ñò 
êîðòèçîëó òà êîðòèçîíó â òêàíèí³ íàäíèðíèê³â 
çì³íþºòüñÿ â çàëåæíîñò³ â³ä òðèâàëîñò³ ïåðå-
á³ãó òðàâìàòè÷íîãî ïðîöåñó, ùî ïðåäñòàâëåíî 
â òàáë. 1 òà 2. 

Ðåçóëüòàòè äîñë³äæåííÿ âêàçóþòü, ùî 
âì³ñò êîðòèçîëó ñòàòèñòè÷íî äîñòîâ³ðíî 
âèùèé ó òèõ, õòî ïîìåð ÷åðåç äåñÿòêè õâèëèí 
(ð < 0,001) òà ÷åðåç 1-2 ãîäèíè ï³ñëÿ òðàâìó-
âàííÿ (ð < 0,01) ïîð³âíÿíî ç ãðóïîþ ïîð³âíÿííÿ 
³ íå â³äð³çíÿºòüñÿ ó òèõ, õòî ïîìåð â³äðàçó ï³ñëÿ 
òðàâìóâàííÿ (ð > 0,05). Ïîð³âíÿííÿ éîãî âì³ñòó 
â ãðóïàõ ç ð³çíîþ òðèâàë³ñòþ ïåðåá³ãó òðàâìè 
ïîêàçàëî, ùî â³í òàêîæ âèùèé ó òèõ, õòî ïîìåð 
÷åðåç êîðîòêèé ïðîì³æîê ÷àñó (ð < 0,01) òà 
÷åðåç 1-2 ãîäèíè (ð < 0,05) ïîð³âíÿíî ç òèìè, 
õòî ïîìåð â³äðàçó ï³ñëÿ òðàâìè. 

Ïðè ñòàòèñòè÷íîìó ïîð³âíÿíí³ ê³ëüê³ñíîãî 
âì³ñòó êîðòèçîíó áóëî âñòàíîâëåíî, ùî â³í íå 
â³äð³çíÿâñÿ (ð > 0,05) ó òèõ, õòî ïîìåð â³äðàçó 
ï³ñëÿ òðàâìóâàííÿ òà áóâ á³ëüøèé (ð < 0,02) ó 
òèõ, õòî ïîìåð ÷åðåç äåñÿòêè õâèëèí òà ÷åðåç 
1-2 ãîäèíè (ð < 0,01) ï³ñëÿ òðàâìóâàííÿ. Ïî-
ð³âíÿííÿ éîãî âì³ñòó â ãðóïàõ ç ð³çíîþ òðèâà-
ë³ñòþ ïåðåá³ãó òðàâìè ïîêàçàëî, ùî â³í äåùî 
á³ëüøèé (0,05 > ð < 0,1) ó ïîìåðëèõ ÷åðåç êî-
ðîòêèé ïðîì³æîê ÷àñó òà çíà÷íî á³ëüøèé ó òèõ 
(ð < 0,05), õòî ïîìåð ÷åðåç 1-2 ãîäèíè ï³ñëÿ 
òðàâìóâàííÿ. 

Êîåô³ö³ºíò êîðòèçîë/êîðòèçîí â òêàíèí³ 
íàä íèðíèê³â ïðåäñòàâëåíî â òàáë. 3. 

Àíàë³ç êîåô³ö³ºíòó êîðòèçîë/êîðòè-
çîí â òêà íèí³ íàäíèðíèê³â ïîêàçàâ, ùî â³í 
çì³íþºòüñÿ â çàëåæíîñò³ â³ä òðèâàëîñò³ âìè-
ðàííÿ. Îäíàê äîñòîâ³ðíî çíà÷óù³ ð³çíèö³ 
³ñíóþòü ëèøå ïðè ïîð³âíÿííÿ ì³æ ñîáîþ ãðóï 
ñìåðòåëüíî òðàâìîâàíèõ îñ³á, ùî äîçâîëÿº 
éîãî âèêîðèñòîâóâàòè äëÿ âèçíà÷åííÿ 
òðèâàëîñò³ ïåðåá³ãó àíòåìîðòàëüíîãî ïåð³îäó 
ïðè óìîâ³, ùî íåìàº ñóìí³â³â â òðàâìàòè÷íîìó 
´åíåç³ ñìåðò³. 

Âèñíîâêè. Àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ 
ïîêàçàâ, ùî ïðè òðàâì³ â òêàíèí³ íàäíèðêîâèõ 
çàëîç çì³íþºòüñÿ ê³ëüê³ñíèé âì³ñò êîðòèçîëó, 
êîðòèçîíó òà êîåô³ö³ºíòó ¿õ ñï³ââ³äíîøåííÿ, 
îäíàê çíà÷íå ï³äâèùåííÿ ñïîñòåð³ãàºòüñÿ ó 
ïîìåðëèõ ÷åðåç äåñÿòêè õâèëèí òà ãîäèíè, 
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Òàáëèöÿ 3

Êîåô³ö³ºíò êîðòèçîë/êîðòèçîí â òêàíèí³ íàäíèðíèêîâèõ 
çàëîç ïîìåðëèõ âíàñë³äîê òðàâìè òà ðàïòîâî¿ ñìåðò³

Òðèâàë³ñòü 
âìèðàííÿ

n
Êîðòèçîë/êîðòèçîí
(ä³àïàçîí çíà÷åíü)

U Umax P

Ðàïòîâà ñìåðòü 20 Â³ä 1,7 äî 1,9
U (1-2) – 29
U (1-3) – 29
U (1-3) – 54

27
Ð1-Ð2 > 0,05
Ð1-Ð3 > 0,05
Ð1-Ð4 > 0,05

Áåçïî ñåðåäíüî 
ï³ñëÿ òðàâìè

20 Â³ä 1,6 äî 1,8 U (2-3) – 18 27 P2-P3 < 0,05

Çà êîðîòêèé 
ïðîì³æîê ÷àñó 
ï³ñëÿ òðàâìè

20 Â³ä 1,7 äî 2,2 U (3-4) – 27 27 P3-P4 < 0,05

1-2 ãîäèíè 
ï³ñëÿ òðàâìè

20 Â³ä 1,6 äî 2,1 U (2-4) – 26 27 P2-P4 < 0,05

Ïðèì³òêà: U – íåïàðàìåòðè÷íèé êðèòåð³é Â³ëêîêñîíà-Ìàííà-Ó³òí³; U max – ìàêñèìàëüíå 

÷èñëî ³íâåðñ³é, ïðè ÿêîìó â³äì³ííîñò³ ì³æ ãðóïàìè äîñë³äæåíü ìîæíà ââàæàòè ñòàòèñòè÷íî 

äîñòîâ³ðíèìè; Ð – â³ðîã³äí³ñòü ð³çíèö³ ì³æ ãðóïàìè äîñë³äæåííÿ. 

ïîð³âíÿíî ç ïîìåðëèìè â³äðàçó 
ï³ñëÿ òðàâìè òà ãðóïîþ ïîð³âíÿííÿ. 

 Òàêèì ÷èíîì, íàäíèðêîâ³ çà-
ëîçè ìîæóòü áóòè âèêîðèñòàí³ äëÿ 
âèçíà÷åííÿ òðèâàëîñò³ ïåðåá³ãó 
ñòðåñ – ðåàêö³¿ ïðè äèíàì³÷íîìó 
ðîçâèòêó ñìåðòåëüíî¿ ìåõàí³÷íî¿ 
òðàâìè. 

Ïåðñïåêòèâè ïîäàëüøèõ 
äîñë³äæåíü. Âèÿâëåííÿ çàêîíî-
ì³ðíîñòåé ì³æ òðèâàë³ñòþ ïåðå-
á³ãó ñìåðòåëüíî¿ ìåõàí³÷íî¿ 
òðàâ ìè òà ê³ëüê³ñíèì âì³ñòîì 
êîðòèêîñòåðî¿ä³â â òêàíèí³ íàä-
íèðêîâèõ çàëîç ïîòðåáóº á³ëüø 
ðåòåëüíîãî âèâ÷åííÿ ùîäî 
ìîæëèâîñò³ âñòàíîâëåííÿ âèäó 
òðàâìóþ÷îãî ôàêòîðó. 
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ÐÅÀÊÖ²¯ ÏÐÈ ÄÈÍÀÌ²×ÍÎÌÓ ÐÎÇÂÈÒÊÓ ÑÌÅÐÒÅËÜÍÎ¯ ÌÅÕÀÍ²×ÍÎ¯ ÒÐÀÂÌÈ 
Á³ëÿêîâ À. Ì. 
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ ñòàëî âèçíà÷åííÿ ìîæëèâîñò³ âèêîðèñòàííÿ íàäíèðêîâèõ çàëîç â ÿêîñò³ 

ä³àãíîñòè÷íîãî îá’ºêòó äëÿ âèçíà÷åííÿ òðèâàëîñò³ ïåðåá³ãó ñòðåñ – ðåàêö³¿ ïðè äèíàì³÷íîìó ðîçâèòêó ñìåð-
òåëüíî¿ ìåõàí³÷íî¿ òðàâìè øëÿõîì âèçíà÷åííÿ ê³ëüê³ñíîãî âì³ñòó êîðòèçîëó, êîðòèçîíó òà êîåô³ö³ºíòó ¿õ ñï³â-
â³äíîøåííÿ â òêàíèí³ çàëîç. 

Ðåçóëüòàòè âèâ÷åííÿ ïîêàçàëè, ùî ïðè òðàâì³ â òêàíèí³ íàäíèðêîâèõ çàëîç ä³àãíîñòè÷íî çíà÷èìî 
çì³íþºòüñÿ ê³ëüê³ñíèé âì³ñò êîðòèçîëó, êîðòèçîíó òà êîåô³ö³ºíòó ¿õ ñï³ââ³äíîøåííÿ, îäíàê çíà÷íå ï³äâèùåííÿ 
ñïîñòåð³ãàºòüñÿ ó ïîìåðëèõ ÷åðåç äåñÿòêè õâèëèí òà ãîäèíè, ïîð³âíÿíî ç ïîìåðëèìè â³äðàçó ï³ñëÿ òðàâìè 
òà ãðóïîþ ïîð³âíÿííÿ. Òàêèì ÷èíîì, íàäíèðêîâ³ çàëîçè ìîæóòü áóòè âèêîðèñòàí³ äëÿ âèçíà÷åííÿ òðèâàëîñò³ 
ïåðåá³ãó ñòðåñ – ðåàêö³¿ ïðè äèíàì³÷íîìó ðîçâèòêó ñìåðòåëüíî¿ ìåõàí³÷íî¿ òðàâìè. 

Êëþ÷îâ³ ñëîâà: íàäíèðêîâ³ çàëîçè, êîðòèçîë, êîðòèçîí, ñìåðòåëüíà òðàâìà. 
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äèíàìè÷åñêîì ðàçâèòèè ñìåðòåëüíîé ìåõàíè÷åñêîé òðàâìû ïóòåì îïðåäåëåíèÿ êîëè÷åñòâåííîãî ñîäåð-
æàíèÿ êîðòèçîëà, êîðòèçîíà è êîýôôèöèåíòà èõ ñîîòíîøåíèÿ â òêàíè æåëåç. 

 Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðè òðàâìå â òêàíè íàäïî÷å÷íèêîâûõ æåëåç äèàãíîñòè÷åñêè 
çíà÷èìî èçìåíÿåòñÿ êîëè÷åñòâåííîå ñîäåðæàíèå êîðòèçîëà, êîðòèçîíà è êîýôôèöèåíòà èõ ñîîòíîøåíèÿ, 
îäíàêî, çíà÷èòåëüíîå ïîâûøåíèå íàáëþäàåòñÿ ó óìåðøèõ ÷åðåç äåñÿòêè ìèíóò è íåñêîëüêî ÷àñîâ â ñðàâíå-
íèè ñ óìåðøèìè ñðàçó ïîñëå òðàâìû è ãðóïïîé ñðàâíåíèÿ. Òàêèì îáðàçîì, íàäïî÷å÷íèêîâûå æåëåçû ìîãóò 
áûòü èñïîëüçîâàíû äëÿ îïðåäåëåíèÿ äëèòåëüíîñòè òå÷åíèÿ ñòðåññ – ðåàêöèè ïðè äèíàìè÷åñêîì ðàçâèòèè 
ñìåðòåëüíîé ìåõàíè÷åñêîé òðàâìû. 

Êëþ÷åâûå ñëîâà: íàäïî÷å÷íèêîâûå æåëåçû, êîðòèçîë, êîðòèçîí, ñìåðòåëüíàÿ òðàâìà. 
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Use of Adrenal Glands to Determine the Duration of Stress Reaction with Dynamic Development of a 

Lethal Mechanical Injury 
Bilyakov A. M. 
Abstract. A key objective for a forensic expert is to determine the time of injury and the duration of ante mortem 

period in case of lethal traumas. After a lethal trauma a human body is in a stress state, and when determining its 
duration an expert is guided by certain morphological criteria. However, they do not allow precise determination of 
the stress state duration. Stress is accompanied by morphological and functional changes, especially in the neuro-
endocrinal system, and glucocorticoids serve as markers of the stress state as their quantity changes depending 
on the duration of a traumatic disease. 

 The research aimed at defining the possibilities of using adrenal glands as a diagnostic object when determining 
the duration of stress reaction with dynamic development of a lethal mechanical injury by measuring the quantity 
content of cortisol, cortisone and their ratio in the gland tissue. 

 The object under research was adrenal gland samples of the bodies that had died as a result of a lethal trauma 
with different duration of dying: those who had died immediately after the injury – 10 persons; those who had died 
within a short period of time – 10 persons; those who had died 1 to 2 hours later – 10 persons. The reference group 
included persons who had died as a result of acute or chronic ischemic heart disease – 10 persons (sudden death). 

 Using thin-layer chromatography with further processing of the results of spot scanning with the help of spe-
cially designed software the quantity content of cortisol and cortisone in relation to their standard was measured. 
In general 80 tests were performed, of which 60 intended to measure the amount of cortisol and cortisone in the 
bodies that had died as a result of violent death, and in 20 other tests tissue samples from the persons were used 
whose death had been caused by ischemic heart disease. 

 The examination results demonstrate that the quantity of cortisol and cortisone in adrenal tissue changes de-
pending on the duration of the traumatic process. In particular, the content of cortisol and cortisone is evidently 
higher in those who died within tens of minutes (ð < 0.001) 1037.359.8 ng/100 mg and (ð < 0.02) 537.8334.45 
ng/100 mg respectively, and in those who died 1 to 2 hours after the injury (ð < 0.01) 975. 665.98 ng/100 mg and 
(ð < 0.01) 559. 133.04 ng/100 mg respectively. This parameter does not differ in those who died immediately after 
the injury (ð > 0.05). Comparison of the content of these substances in the groups with different duration of dying 
shows that it is also higher in those who died within a short period of time (ð < 0.01) and (0. 05 > ð < 0.1) respectively, 
and 1 to 2 hours later (ð < 0.05) than in those who died immediately after getting traumatized. 

Analysis of cortisol/cortisone ratio in adrenal tissue shows that evidently significant differences exist only when 
comparing the groups of persons with lethal injuries. Consequently, this ratio can be used in order to determine the 
duration of ante mortem period provided the traumatic genesis of death arouses no doubts. 

Thus, adrenal glands can be used to determine the duration of stress reaction with dynamic development of a 
lethal mechanical injury. 

Keywords: adrenal glands, cortisol, cortisone, lethal injury. 
Ðåöåíçåíò – ïðîô. Ì³øàëîâ Â. Ä. 
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