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íå îá´ðóíòóâàííÿ òðèâàëîñò³ ïåðåá³ãó ñìåðòåëüíî¿ 
ìåõàí³÷íî¿ òðàâìè çà ìåòàáîë³÷íèìè çì³íàìè â îð-
ãàí³çì³ â ðàíí³é òåðì³í àíòåìîðòàëüíîãî ïåð³îäó», 
¹ äåðæ. ðåºñòðàö³¿ 0112U008603. 

Âñòóï. Â ñóäîâî-ìåäè÷í³é ïðàêòèö³ âñòàíîâëåí-
íÿ ´åíåçó ñìåðò³ ëþäèíè â âèïàäêàõ ñìåðòåëüíîãî 
òðàâìóâàííÿ º îñíîâíèì çàâäàííÿì äëÿ ñóäîâî-
ìåäè÷íîãî åêñïåðòà [4]. Îñîáëèâó ñêëàäí³ñòü ñòà-
íîâëÿòü âèïàäêè ðàïòîâî¿ íåíàñèëüíèöüêî¿ ñìåðò³, 
ùî ñï³âïàäàþòü ç ïîñë³äóþ÷èì ïîñìåðòíèì òðàâ-
ìóâàííÿì. Íàïðèêëàä, öå ìîæå ñòàòèñÿ ç âîä³ºì 
òðàíñïîðòíîãî çàñîáó, ÿêèé ïåðåáóâàþ÷è çà êåðìîì 
ðàïòîâî ïîìåð òà ïîòðàïèâ â äîðîæíüî-òðàíñïîðò-
íó ïðèãîäó, ñïðè÷èíèâøè ïîøêîäæåííÿ íå ëèøå 
âëàñíîãî ò³ëà, à é òðàâìóâàâ ³íøèõ ó÷àñíèê³â ðóõó. Â 
òàêîìó ðàç³ ì³ðà êðèì³íàëüíî¿ â³äïîâ³äàëüíîñò³ áóäå 
ïðÿìî çàëåæàòè â³ä ä³àãíîñòèêè ´åíåçó éîãî ñìåðò³. 

Ïðè âèçíà÷åíí³ òðàâìàòè÷íîãî ́ åíåçó ñìåðò³ åêñ-
ïåðò áàçóºòüñÿ ïåðø çà âñå íà ìîðôîëîã³÷íèõ çì³-
íàõ â îðãàíàõ, îñîáëèâî, â òèõ, ùî ÿâëÿþòüñÿ ìàðêå-
ðàìè øîêîâèõ ñòàí³â. Îäíàê, äîñòîâ³ðíà ä³àãíîñòèêà 
øîêó ìîæëèâà ëèøå â âèïàäêàõ, êîëè òðàâìîâàíà 
îñîáà ïðîæèëà ïåâíèé ÷àñ ï³ñëÿ òðàâìóâàííÿ. 

Â³äîìî, ùî çà ðåçóëüòàòàìè ã³ñòîëîã³÷íèõ äî-
ñë³äæåíü ó ñìåðòåëüíî òðàâìîâàíèõ îñ³á, â òîìó 
÷èñë³ ïîìåðëèõ áåçïîñåðåäíüî ï³ñëÿ òðàâìè, áóëî 
âèÿâëåíî ð³çíèé ñòóï³íü ðåàêö³¿ åíäîêðèííèõ çàëîç 
íà ä³þ òðàâìàòè÷íîãî ôàêòîðó [5]. Öå äîçâîëÿº ðîç-
ãëÿäàòè åíäîêðèíí³ çàëîçè òà ïðîäóêòè ¿õ ñèíòåçó ÿê 
îá’ºêòè äëÿ ìîæëèâîñò³ âñòàíîâëåííÿ òðàâìàòè÷íî-
ãî ´åíåçó ñìåðò³. 

Ï³ñëÿ ä³¿ òðàâìàòè÷íîãî ôàêòîðó â ëþäèíè çà äëÿ 
çáåðåæåííÿ ïîêàçíèê³â ãåìîñòàçó àêòèâóþòüñÿ çà-
õèñí³ ìåõàí³çìè. Ïðîâ³äíà ðîëü â öüîìó íàëåæèòü 
ã³ïîòàëàìóñ-ã³ïîô³ç-íàäíèðíèêîâî¿ ñèñòåì³ (ÃÃÍÑ) 
[3]. Ôóíêö³îíóâàííÿ ÃÃÍÑ ò³ñíî ïîâ’ÿçàíå ç ñèí-
òåçîì ð³çíèõ á³îëîã³÷íî-àêòèâíèõ ðå÷îâèí, ñåðåä 
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ÿêèõ îñîáëèâî¿ óâàãè çàñëóãîâóþòü ã³ñòàì³í òà ñå-
ðîòîí³í. Ã³ñòàì³í âïëèâàº íà ñåêðåö³þ àäðåíîêîð-
òèêîòðîïíîãî ãîðìîíó, à çà ïðèíöèïîì çâîðîòíîãî 
çâ’ÿçêó éîãî ñèíòåç çàëåæèòü â³ä ãîðìîí³â ã³ïîô³çó 
òà íàäíèðíèê³â [2]. Ñåðîòîí³í, ÿê íåéðîìåä³àòîð 
öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè, ùî ïðèéìàº ó÷àñòü 
â ðåãóëÿö³¿ ãëàäêî¿ ìóñêóëàòóðè ñåðöåâî-ñóäèííî¿ òà 
òðàâíî¿ ñèñòåìè, òàêîæ ïðèéìàº ó÷àñòü â ïåðåá³ãó 
ñòðåñ-ðåàêö³¿ [7], à éîãî ð³âåíü â ë³êâîð³ òà ïåðèêàð-
ä³àëüí³é ð³äèí³ çì³íþºòüñÿ â çàëåæíîñò³ â³ä ïðè÷èíè 
ñìåðò³ [6]. 

Íàìè âæå áóëî âñòàíîâëåíî, ùî ê³ëüê³ñíèé âì³ñò 
ã³ñòàì³íó òà ñåðîòîí³íó â ë³êâîð³ òà ïåðèêàðä³àëüí³é 
ð³äèí³ çì³íþºòüñÿ â çàëåæíîñò³ â³ä òðèâàëîñò³ ïåðå-
á³ãó àíòåìîðòàëüíîãî ïåð³îäó 1]. Âèÿâëåíà çàêîíî-
ì³ðí³ñòü ïîòðåáóº âèâ÷åííÿ â³äíîñíî ìîæëèâîñò³ 
âñòàíîâëåííÿ òðàâìàòè÷íîãî ´åíåçó ñìåðò³ ç âðà-
õóâàííÿì òðèâàëîñò³ âìèðàííÿ ëþäèíè ï³ñëÿ ñìåð-
òåëüíîãî òðàâìóâàííÿ. 

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèçíà÷èòè 
ä³àãíîñòè÷í³ êðèòåð³¿ äëÿ ä³àãíîñòèêè òðàâìàòè÷íî-
ãî ´åíåçó ñìåðò³ çà ê³ëüê³ñíèì âì³ñòîì ã³ñòàì³íó òà 
ñåðîòîí³íó â ë³êâîð³ â ðàç³ ñìåðòåëüíî¿ ä³¿ òðàâìà-
òè÷íîãî ôàêòîðó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì äî-
ñë³äæåííÿ ñòàâ ë³êâîð, ÿêèé âèëó÷àëè ï³ä ÷àñ ïðî-
âåäåííÿ ñóäîâî-ìåäè÷íîãî ðîçòèíó øëÿõîì ñóáîê-
öèï³òàëüíî¿ ïóíêö³¿. Âèëó÷åíó ð³äèíó êîìá³íóâàëè íà 
ãðóïè â çàëåæíîñò³ â³ä òðèâàëîñò³ ïåðåá³ãó òðàâìè: 
ïîìåðë³ áåçïîñåðåäíüî ï³ñëÿ òðàâìè – 10 îñ³á, çà 
êîðîòêèé ïðîì³æîê ÷àñó – 10 îñ³á, ÷åðåç 1-2 ãîäè-
íè – 10 îñ³á. Ãðóïîþ ïîð³âíÿííÿ áóëè îñîáè, ñìåðòü 
ÿêèõ íàñòàëà â³ä ³øåì³÷íî¿ õâîðîáè ñåðöÿ – 20 îñ³á 
(ðàïòîâà ñìåðòü). 

Îïòèìàëüíèì º ñïîñ³á ïàðàëåëüíîãî âèçíà÷åííÿ 
ã³ñòàì³íó òà ñåðîòîí³íó â ïðîáàõ. Äëÿ öüîãî â öåí-
òðèôóæí³ ïðîá³ðêè âíîñèëè ïî 2 ìë áåçá³ëêîâîãî 
åêñòðàêòó ç íàñòóïíèì öåíòðèôóãóâàííÿì 5 õâèëèí 
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ïðè 3000 îá/õâ. Ïîò³ì äîáàâëÿëè 0,2 ìë 7 % ðîç÷è-
íó àñêîðá³íîâî¿ êèñëîòè òà 5 N ðîç÷èíîì ã³äðîêñèäó 
íàòð³þ äîâîäèëè äî ðÍ 7-9 ï³ä êîíòðîëåì ðÍ-ìåòðó. 
Ï³ñëÿ öüîãî â ïðîáè âíîñèëè 0,5 ìë 0,5 Ì áîðàòíîãî 
áóôåðó ðÍ 10,0, 1,2 ã ñóõîãî êðèñòàë³÷íîãî õëîðèñ-
òîãî íàòð³þ òà 6 ìë áóòàíî-õëîðîôîðìíî¿ ñóì³ø³ 
(3:2). Ïðîá³ðêè ñòðóøóâàëè òà öåíòðèôóãóâàëè 10 õâ 
ïðè 3000 îá/õâ. 5 ìë îðãàí³÷íî¿ ôàçè ïåðåíîñèëè â 
îêðåì³ öåíòðèôóæí³ ïðîá³ðêè, à çàëèøîê ïîâòîðíî 
åêñòðàãóâàëè ç äîäàâàííÿì 0,25 ìë 5 N ã³äðîêñèäó 
íàòð³þ òà 5 ìë áóòàíîë-õëîðîôîðìíî¿ ñóì³ø³, ñòðó-
øóâàëè òà öåíòðèôóãóâàëè. Îáèäâ³ îðãàí³÷í³ ôàçè 
îá’ºäíóâàëè, äîäàâàëè 4,5 ìë 0,1 Ì ôîñôàòíîãî 
áóôåðó ðÍ 7,0 ç íàñòóïíèì ñòðóøóâàííÿì òà öåí-
òðèôóãóâàííÿì. Â 4 õ³ì³÷í³ ïðîá³ðêè ïåðåíîñèëè ïî 
1 ìë âîäíî¿ ôàçè òà ïðîâîäèëè ¿õ äèôåðåíö³éîâàíå 
âèçíà÷åííÿ. 

Äëÿ âèçíà÷åííÿ ã³ñòàì³íó â îäíó ³ç ïðîá³ðîê ïî-
ñë³äîâíî äîäàâàëè 0,4 ìë 1 N ã³äðîêñèäó íàòð³þ 
(êîíòðîëü ðÍ: 12,4-12,7) 0,1 ìë 0,1 % îðòîôòàëåâîãî 
àëüäåã³äó â ìåòàíîë³ òà ÷åðåç 4 õâ 0,2 ìë 1,5 Ì îð-
òîôîñôîðíî¿ êèñëîòè (êîíòðîëü ðÍ: 2,5). Â êîíòðîë³ 
â äðóã³é ïðîá³ðö³ ðîç÷èíè îðòîôòàëåâîãî àëüäåã³-
äó òà îðòîôîñôîðíî¿ êèñëîòè âíîñèëè â çâîðîòí³é 
ïîñë³äîâíîñò³. 

Äëÿ âèçíà÷åííÿ ñåðîòîí³íó â ³íø³ 2 õ³ì³÷í³ ïðîá³ð-
êè âíîñèëè 0,1 ìë 0,1 Ì ðîç÷èíó í³íã³äðèíó (êîíòð-
îëü ðÍ: 7,0), âèòðèìóâàëè 10 õâ íà êèïëÿ÷³é âîäÿí³é 
áàí³ òà 1 ãîäèíó áåç íå¿. Îá’ºìè âñ³õ ðîç÷èí³â äîâî-
äèëè âîäîþ äî 5 ìë. 

Â ÿêîñò³ ñòàíäàðòó âèêîðèñòîâóâàëè ïî 0,5 ìêã 
ã³ñòàì³íó òà ñåðîòîí³íó â îäí³é ïðîá³ðö³ ç 0,5 N ðîç-
÷èíîì õëîðíî¿ êèñëîòè, à êîíòðîëåì ðåàêòèâ³â ñëó-
ãóâàâ 2 ìë 0,5 N ðîç÷èí õëîðíî¿ êèñëîòè, ùî áóëè 
ïðîâåäåí³ ÷åðåç âñ³ åòàïè âèçíà÷åííÿ. 

Ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó òà ñåðîòîí³íó âèçíà÷à-
ëè ó íìîëü/ìë â³äíîñíî ñòàíäàðò³â ç âèêîðèñòàííÿì 
ôëþîðèìåòðà ïðè äîâæèí³ õâèë³ çáóäæåííÿ ôëþî-
ðåñöåíö³¿ 365 íì ³ ìàêñèìóì³ ³íäóêîâàíî¿ ôëþîðåñ-
öåíö³¿ 470 íì äëÿ ã³ñòàì³íó òà 490 äëÿ ñåðîòîí³íó. 
Ïåðåðàõóíîê ê³ëüê³ñíîãî âì³ñòó ïðîâîäèëè çà ôîð-
ìóëîþ : À = (Ñ õ Ôç õ Ð õ 1000 õ 1000) / (Ôñò õ Ì. â. õ 
Â õ 2), äå À – ê³ëüê³ñòü á³îãåííîãî àì³íó â íìîëü/ìë; 
Ñ – êîíöåíòðàö³ÿ ñòàíäàðòó; Ôç – ôëþîðåñöåíö³ÿ 
çðàçêó; Ð- ðîçâåäåííÿ ïðîáè; 1000 – êîåô³ö³ºíò ïå-
ðåðàõóíêó ìêìîëü â íìîëü; 1000 – êîåô³ö³ºíò ïåðå-
ðàõóíêó íà 1 ìë çðàçêó; Ô ñò. – ôëþîðåñöåíö³ÿ ñòàí-
äàðòó; Ì. â. – ìîëåêóëÿðíà âàãà á³îãåííîãî àì³íó 
(ã³ñòàì³íó – 111, ñåðîòîí³íó – 176); Â – âàãà ïðîáè â 
ìã; 2 – ê³ëüê³ñòü ìë áåçá³ëêîâîãî åêñòðàêòó. 

Ðåçóëüòàòè äîñë³äæåíü îáðîáëÿëè ñòàòèñòè÷íî 
çà Ñòüþäåíòîì. Êðèòè÷íèé ð³âåíü çíà÷èìîñò³ ïðè 
ïåðåâ³ðö³ ñòàòèñòè÷íèõ ã³ïîòåç ó äàíîìó äîñë³äæåí-
í³ ïðèéìàëè ð³âíèì 0. 05. Ä³àãíîñòè÷íî çíà÷èì³ ìåæ³ 
ðîçðàõîâóâàëè øëÿõîì âèçíà÷åííÿ ä³àïàçîí³â äâîõ-
ñèãìàëüíîãî â³äõèëåííÿ âàð³àíò â³ä ¿õ ñåðåäíüîãî 
çíà÷åííÿ (Ì2σ). 

Òàêèì ÷èíîì, çàãàëîì áóëî ïðîâåäåíî 100 äîñë³-
äæåíü, ç ÿêèõ 60 äëÿ âèçíà÷åííÿ âì³ñòó ã³ñòàì³íó òà 
ñåðîòîí³íó ïðè íàñèëüíèöüê³é ñìåðò³ òà 40 ó ïîìåð-
ëèõ â³ä ³øåì³÷íî¿ õâîðîáè ñåðöÿ. 

Òàáëèöÿ 1

Ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó â ë³êâîð³

Ïðè÷èíà ñìåðò³ Òðèâàë³ñòü âìèðàííÿ n
Ã³ñòàì³í

Õõ (ìêã/ìë)
Ð

Êîëèâàííÿ 
âàð³àíò 

(ìêã/ìë)

Ì2σ
ìêã/ìë

²øåì³÷íà 
õâîðîáà ñåðöÿ

Ðàïòîâà ñìåðòü (êîíòðîëü) 20 0,0320,002

P1-P2 > 0.05
0,017-0,052 0,013 – 0,051

Òðàâìà Áåçïîñåðåäíüî ï³ñëÿ òðàâìè 10 0,0350,002 0,027-0,05 0,02 – 0,05

Òðàâìà
Êîðîòêèé ïðîì³æîê ÷àñó ï³ñëÿ 
òðàâìè

10 0,0520,006 P1-P3 < 0.01 0,025-0,089 0,017 – 0,087

Òðàâìà 1-2 ãîäèíè ï³ñëÿ òðàâìè 10 0,0580,005 P1-P4 < 0.001 0,031-0,083 0,026 -0,09
 

Òàáëèöÿ 2

Ê³ëüê³ñíèé âì³ñò ñåðîòîí³íó â ë³êâîð³

Ïðè÷èíà ñìåðò³ Òðèâàë³ñòü âìèðàííÿ n
Ñåðîòîí³í

Õõ (ìêã/ìë)
Ð

Êîëèâàííÿ 
âàð³àíò 

(ìêã/ìë)

Ì2σ
ìêã/ìë

²øåì³÷íà 
õâîðîáà ñåðöÿ

Ðàïòîâà ñìåðòü (êîíòðîëü) 20 0,0350,002
P1-P2 > 0.05

0,01-0,042 0,021 – 0,05

Òðàâìà Áåçïîñåðåäíüî ï³ñëÿ òðàâìè 10 0,0390,002 0,024-0,046 0,026 -0,052

Òðàâìà Êîðîòêèé ïðîì³æîê ÷àñó ï³ñëÿ òðàâìè 10 0,0580,0035 P1-P3 < 0.001 0,036-0,082 0,035 – 0,08

Òðàâìà 1-2 ãîäèíè ï³ñëÿ òðàâìè 10 0,0620,0033 P1-P4 < 0.001 0,05-0,088 0,04 -0,084

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. 
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Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. 

Ðåçóëüòàòè âèâ÷åííÿ ïîêàçàëè, ùî âì³ñò ã³ñòàì³íó òà 

ñåðîòîí³íó â ë³êâîð³ ïðè íàñèëüíèöüê³é ñìåðò³ â³ä-

ð³çíÿºòüñÿ â³ä âèïàäê³â íåíàñèëüíèöüêî¿ ñìåðò³ â çà-

ëåæíîñò³ â³ä òðèâàëîñò³ âìèðàííÿ, ùî ïðåäñòàâëåíî 

â òàáë. 1 òà 2. 

Çâàæàþ÷è íà òå, ùî â ïîð³âíÿíí³ ç ãðóïîþ ðàïòî-

âî ïîìåðëèõ ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó òà ñåðîòîí³-

íó â ë³êâîð³ ó ñìåðòåëüíî òðàâìîâàíèõ ñòàòèñòè÷íî 

â³äð³çíÿâñÿ ó òèõ, õòî ïîìåð ÷åðåç äåñÿòêè õâèëèí 

(ð < 0.01) òà ÷åðåç 1-2 ãîäèíè (ð < 0.001) äëÿ ã³ñòà-

ì³íó òà àíàëîã³÷íî â äàíèõ ïåð³îäàõ äëÿ ñåðîòîí³íó 

(ð < 0.001), à ó ïîìåðëèõ â³äðàçó ï³ñëÿ òðàâìóâàí-

íÿ íå â³äð³çíÿâñÿ (ð > 0.05), ìè ìîæåìî âèçíà÷èòè 

ä³àãíîñòè÷í³ ïîêàçíèêè, ùî äîçâîëÿòü âñòàíîâëþâà-
òè òðàâìàòè÷íèé ´åíåç ñìåðò³. 

Äëÿ âñòàíîâëåííÿ òðàâìàòè÷íîãî ´åíåçó ñìåðò³ 
â ðàííüîìó òåðì³í³ àíòåìîðòàëüíîãî ïåð³îäó íàìè 
ïðîâåäåíî âèçíà÷åííÿ ä³àãíîñòè÷íî çíà÷óùèõ ìåæ 
äëÿ êîæíî¿ ðå÷îâèíè øëÿõîì ïîð³âíÿëüíîãî àíàë³çó 
öèôðîâîãî ìàòåð³àëó, âðàõîâóþ÷è ¿õ ñåðåäíº çíà-
÷åííÿ òà äâîõñèãìàëüíå â³äõèëåííÿ â³ä íüîãî ïðè 
òðàâì³ òà ðàïòîâ³é ñìåðò³, ùî íàâåäåíå â òàáë. 3. 

Òîáòî, ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó â³ä 0,051 äî 0,09 
ìêã/ìë òà ñåðîòîí³íó â³ä 0,05 äî 0,084 ìêã/ìë âêà-
çóº, ùî ñìåðòü º íàñèëüíèöüêîþ. 

Âèñíîâêè. Àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ ïî-
êàçàâ, ùî ïðè òðàâì³ â ë³êâîð³ çì³íþºòüñÿ ê³ëüê³ñíèé 
âì³ñò ã³ñòàì³íó òà ñåðîòîí³íó ç óìîâè, ùî îñîáà ï³ñëÿ 
òðàâìóâàííÿ ïðîæèëà íåçíà÷íèé ïðîì³æîê ÷àñó (äå-
ñÿòêè õâèëèí) òà ãîäèíè. 

Òàêèì ÷èíîì, ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó òà ñåðî-
òîí³íó â ë³êâîð³ ìîæå áóòè âèêîðèñòàíèé äëÿ âèçíà-
÷åííÿ òðàâìàòè÷íîãî ´åíåçó ñìåðò³ ïðè äèíàì³÷íî-
ìó ðîçâèòêó ñìåðòåëüíî¿ ìåõàí³÷íî¿ òðàâìè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ìîæëè-
â³ñòü âñòàíîâëåííÿ òðàâìàòè÷íîãî ´åíåçó ñìåðò³ çà 
ê³ëüê³ñíèì âì³ñòîì ã³ñòàì³íó òà ñåðîòîí³íó â ë³êâîð³ 
ïîòðåáóº á³ëüø ðåòåëüíîãî âèâ÷åííÿ ùîäî ìîæëè-
âîñò³ ³äåíòèô³êàö³¿ òðàâìóþ÷îãî ôàêòîðó. 

Òàáëèöÿ 3

Ä³àãíîñòè÷íî çíà÷óù³ ìåæ³ äëÿ 
âñòàíîâëåííÿ òðàâìàòè÷íîãî ´åíåçó 

ñìåðò³ çà âì³ñòîì ã³ñòàì³íó òà ñåðîòîí³íó 
â ë³êâîð³

Ïðè÷èíà ñìåðò³
Ã³ñòàì³í

Õõ (ìêã/ìë)
Ñåðîòîí³í

Õõ (ìêã/ìë)

Ðàïòîâà ñìåðòü äî 0,051 äî 0,05

Òðàâìàòè÷íà ñìåðòü â³ä 0,051 äî 0,09 â³ä 0,05 äî 0,084 

Ë³òåðàòóðà
1. Á³ëÿêîâ À. Ì. Îñîáëèâîñò³ çì³íè áàëàíñó á³îãåííèõ àì³í³â â ð³äèíàõ ò³ëà ëþäèíè ï³ä ÷àñ ïåðåá³ãó ñìåðòåëüíî¿ ìåõàí³÷íî¿ 

òðàâìè / À. Ì. Á³ëÿêîâ // Ñóä. -ìåä. ýêñïåðòèçà. – 2013. – ¹ 2. – Ñ. 33-35. 
2. Âàéñôåëüä È. Ë. Ãèñòàìèí â áèîõèìèè è ôèçèîëîãèè / È. Ë. Âàéñôåëüä, Ã. Í. Êàññèëü. – Ìîñêâà, 1981. – 277 c. 
3. Âèíîãðàäîâ Â. Â. Ãîðìîíû, àäàïòàöèÿ è ñèñòåìíûå ðåàêöèè îðãàíèçìà / Â. Â. Âèíîãðàäîâ. – Ìèíñê, 1989. – 224 ñ. 
4. Ñîñåäêî Þ. È. Ñóäåáíî-ìåäèöèíñêàÿ äèàãíîñòèêà äàâíîñòè ïîâðåæäåíèé ïðè òÿæåëîé òóïîé òðàâìå / Þ. È. Ñîñåäêî 

// Ñóä. -ìåä. ýêñï. – 1984. – ¹ 2. – Ñ. 15-18. 
5. ßêîâöåâà À. Ô. Äèíàìèêà ó÷àñòèÿ ãèïîôèçà, ýïèôèçà è íàäïî÷å÷íèêîâ â îðãàíèçàöèè ñòðåññ-ðåàêöèè ïðè ñìåðòåëü-

íîé òðàâìå/ À. Ô. ßêîâöåâà Ã. È. Ãóáèíà-Âàêóëèê, Â. Ä. Ìàðêîâñêèé // Ïàòîëîã³ÿ. – 2005. – Ò. 2, ¹ 3. – Ñ. 35. 
6. Musshoff F. Postmortem serotonin (5-HT) concentrations in the cerebrospinal fluid of medicolegal cases / F. Musshoff, 

T. Menting, B. Madea // Forensic. Sci. Int. – 2004. Vol. 10, ¹ 142 (2-3). – Ð. 211-219. 
7. Quan L. Postmortem serotonin levels in cerebrospinal and pericardial fluids with regard to the cause of death in medicolegal 

autopsy / L. Quan, T. Ishikawa, J. Hara [et al.] // Leg. Med. (Tokyo). – 2011. – Vol. 13 (2). – Ð. 75-78. doi : 10.1016/j. legalmed. 
2010. 11. 003. Epub 2010 Dec 24. 

ÓÄÊ 340. 6:612. 4. 09:577. 17. 05:616-001. 3
Ä²ÀÃÍÎÑÒÈÊÀ ÒÐÀÂÌÀÒÈ×ÍÎÃÎ ¥ÅÍÅÇÓ ÑÌÅÐÒ² ÇÀ ÂÌ²ÑÒÎÌ Ã²ÑÒÀÌ²ÍÓ ÒÀ ÑÅÐÎÒÎÍ²ÍÓ Â Ë²Ê-

ÂÎÐ² Â ÐÀÇ² ÑÌÅÐÒÅËÜÍÎ¯ Ä²¯ ÒÐÀÂÌÀÒÈ×ÍÎÃÎ ÔÀÊÒÎÐÓ
Á³ëÿêîâ À. Ì. 
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ ñòàëî âèçíà÷åííÿ ä³àãíîñòè÷íèõ êðèòåð³¿â äëÿ ä³àãíîñòèêè òðàâìàòè÷íîãî 

´åíåçó ñìåðò³ çà ê³ëüê³ñíèì âì³ñòîì ã³ñòàì³íó òà ñåðîòîí³íó â ë³êâîð³ â ðàç³ ñìåðòåëüíî¿ ä³¿ òðàâìàòè÷íîãî 
ôàêòîðó. 

Ðåçóëüòàòè âèâ÷åííÿ ïîêàçàëè, ùî ïðè òðàâì³ â ë³êâîð³ çì³íþºòüñÿ ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó òà ñåðîòî-
í³íó ç óìîâè, ùî îñîáà ï³ñëÿ òðàâìóâàííÿ ïðîæèëà íåçíà÷íèé ïðîì³æîê ÷àñó (äåñÿòêè õâèëèí) òà ãîäèíè, 
ùî äîçâîëÿº âñòàíîâëþâàòè òðàâìàòè÷íèé ´åíåç ñìåðò³. Âèçíà÷åííÿ ä³àãíîñòè÷íî çíà÷óùèõ ìåæ òà ¿õ ñï³â-
ñòàâëåííÿ ïðè ð³çíèõ ïðè÷èíàõ ñìåðò³ ïîêàçàëî, ùî ê³ëüê³ñíèé âì³ñò ã³ñòàì³íó â³ä 0,051 äî 0,09 ìêã/ìë òà 
ñåðîòîí³íó â³ä 0,05 äî 0,084 ìêã/ìë âêàçóº, ùî ñìåðòü º íàñèëüíèöüêîþ. 

Òàêèì ÷èíîì, òðàâìàòè÷íèé ´åíåç ñìåðò³ ìîæå áóòè âñòàíîâëåíèé çà ê³ëüê³ñíèì âì³ñòîì ã³ñòàì³íó òà ñå-
ðîòîí³íó â ë³êâîð³. 

Êëþ÷îâ³ ñëîâà: ã³ñòàì³í, ñåðîòîí³í, ñìåðòåëüíà òðàâìà. 
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ÄÈÀÃÍÎÑÒÈÊÀ ÒÐÀÂÌÀÒÈ×ÅÑÊÎÃÎ ÃÅÍÅÇÀ ÑÌÅÐÒÈ ÏÎ ÑÎÄÅÐÆÀÍÈÞ ÃÈÑÒÀÌÈÍÀ È ÑÅÐÎÒÎ-

ÍÈÍÀ Â ËÈÊÂÎÐÅ Â ÑËÓ×ÀÅ ÑÌÅÐÒÅËÜÍÎÃÎ ÄÅÉÑÒÂÈß ÒÐÀÂÌÀÒÈ×ÅÑÊÎÃÎ ÔÀÊÒÎÐÀ 
Áèëÿêîâ À. Í. 
Ðåçþìå. Öåëüþ èññëåäîâàíèÿ ñòàëî îïðåäåëåíèå äèàãíîñòè÷åñêèõ êðèòåðèåâ äëÿ äèàãíîñòèêè òðàâ-

ìàòè÷åñêîãî ãåíåçà ñìåðòè ïî êîëè÷åñòâåííîì ñîäåðæàíèþ ãèñòàìèíà è ñåðîòîíèíà â ëèêâîðå â ñëó÷àå 
ñìåðòåëüíîãî äåéñòâèÿ òðàâìàòè÷åñêîãî ôàêòîðà. 

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðè òðàâìå â ëèêâîðå èçìåíÿåòñÿ êîëè÷åñòâåííîå ñîäåðæàíèå ãèñòàìèíà 
è ñåðîòîíèíà ïðè óñëîâèè, ÷òî ÷åëîâåê ïîñëå òðàâìèðîâàíèÿ ïðîæèë íåçíà÷èòåëüíûé ïðîìåæóòîê âðåìåíè 
(äåñÿòêè ìèíóò) è ÷àñû, ÷òî ïîçâîëÿåò óñòàíàâëèâàòü òðàâìàòè÷åñêèé ãåíåç ñìåðòè. Îïðåäåëåíèå äèàãíîñ-
òè÷åñêè çíà÷èìûõ ãðàíèö è èõ ñîïîñòàâëåíèå ïðè ðàçëè÷íûõ ïðè÷èíàõ ñìåðòè ïîêàçàëà, ÷òî êîëè÷åñòâåí-
íîå ñîäåðæàíèå ãèñòàìèíà îò 0,051 äî 0,09 ìêã/ìë è ñåðîòîíèíà îò 0,05 äî 0,084 ìêã/ìë óêàçûâàåò, ÷òî 
ñìåðòü ÿâëÿåòñÿ íàñèëüñòâåííîé. 

Òàêèì îáðàçîì, òðàâìàòè÷åñêèé ãåíåç ñìåðòè ìîæåò áûòü óñòàíîâëåí ïî êîëè÷åñòâåííîìó ñîäåðæàíèþ 
ãèñòàìèíà è ñåðîòîíèíà â ëèêâîðå. 

Êëþ÷åâûå ñëîâà: ãèñòàìèí, ñåðîòîíèí, ñìåðòåëüíàÿ òðàâìà. 
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Diagnosis of Traumatic Death Genesis Based on the Content of Histamine and Serotonin in Cerebro-

spinal Fluid Upon Lethal Effect of a Traumatic Factor 
Bilyakov A. M. 
Abstract. Establishment of death genesis of a person is the main objective for a forensic e x pert, especially in 

the cases when non-violent death coincides with a posthumous injury that follows, in particular during traffic acci-
dents. Diagnosis of traumatic death genesis is based on the morphological changes in the organs that serve as the 
markers of the states of shock. It is possible on condition that the injured person lived for a significant period of time 
after the injury. In case of shorter intervals the reaction of endocrine glands can be used to determine the traumatic 
genesis of death. Endocrine gland secretion is connected with synthesis of various biologically active substances, 
among which histamine and serotonin deserve special attention. It is determined that their quantitative content 
in cerebrospinal and pericardial fluids changes depending on the duration of ante mortem period. The regularity 
established requires further research concerning the possibility to determine the traumatic genesis of death taking 
into account the duration of dying after a lethal injury. 

The objective of this research consisted in finding out the diagnostic criteria to diagnose the traumatic genesis 
of death based on the quantitative content of histamine and serotonin in cerebrospinal fluid upon lethal effect of a 
traumatic injury. 

The subject of the research was cerebrospinal fluid of corpses taken during forensic autopsy by means of a 
suboccipital puncture. The cerebrospinal fluid was divided into several groups according to the duration of an injury: 
those who had died immediately after the injury – 10 persons, within a short period of time thereafter – 10 persons, 1 
to 20 hours later – 10 persons. The control group included the persons whose death was caused by ischemic heart 
disease – 20 persons (sudden death). 

Using fluorometric method and fi x ing the result with the help of a fluorimeter the quantitative content of hista-
mine and serotonin as well as their relation to the standards were measured in the samples. In general, 100 tests 
were carried out, of which 60 were intended to measure the content of cortisol and cortisone in case of violent death 
and 40 tests were in the persons who had died because of ischemic heart disease. 

The research results showed that in comparison with the group of those who had died suddenly the quantitative 
content of histamine and serotonin in cerebrospinal fluid of the lethally injured persons differed statistically from 
those who died within tens of minutes (ð < 0.01) and 1-2 hours later (ð < 0.001) for histamine and similar for sero-
tonin in the same intervals (ð < 0.001). In those who had died immediately after the injury the quantitative content of 
these substances was not different (ð > 0.05). This allows defining the diagnostic parameters to determine the trau-
matic genesis of death in the persons that lived for some time after being injured (tens of minutes) and for several 
hours. For this purpose it is possible to calculate diagnostically significant ranges using two-sigma deviation variant 
from their mean value (Ì2σ). The calculations show that the quantitative content of histamine within the range 
0.051 to 0.09 μg/ml and that of serotonin within the range 0.05 to 0.084 μg/ml prove that the death was violent. 

Thus the quantitative content of histamine and serotonin in cerebrospinal fluid can be used to determine the 
traumatic genesis of death in case of the dynamic development of a lethal mechanical injury. 

Keywords: histamine, serotonin, lethal injury. 
Ðåöåíçåíò – ïðîô. Ñòàð÷åíêî ². ². 
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