
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115)352

ÑÓÄÎÂÀ ÌÅÄÈÖÈÍÀ

ÑÓÄÎÂÀ ÌÅÄÈÖÈÍÀ

 © Ìàð÷åíêî Î. Ì., Êóçíºöîâà Ã. Ì. 

ÓÄÊ 615. 9. 36. 11 

Ìàð÷åíêî Î. Ì., Êóçíºöîâà Ã. Ì. 

ÇÀÑÒÎÑÓÂÀÍÍß ÌÅÒÎÄ²Â ÑÓÄÎÂÎ-Á²ÎËÎÃ²×ÍÎÃÎ ÄÎÑË²ÄÆÅÍÍß 

ÑË²Ä²Â ÑÏÅÐÌÈ Â ÇÀËÅÆÍÎÑÒ² Â²Ä ²Ì²ÒÎÂÀÍÈÕ ÓÌÎÂ

ÇÎÂÍ²ØÍÜÎÃÎ ÑÅÐÅÄÎÂÈÙÀ

Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà 

(ì. Êè¿â)
Äàíà ðîáîòà âèêîíàíà â ðàìêàõ íàóêîâî-äî-

ñë³äíî¿ ðîáîòè Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåð-
ñèòåòó ³ìåí³ Òàðàñà Øåâ÷åíêà «Äîñë³äæåííÿ ìåõà-
í³çì³â ôóíêö³îíóâàííÿ îðãàí³â òðàâíîãî òðàêòó òà 
ðîçðîáêà ìåòîä³â ¿õ êîðåêö³¿», ¹ äåðæ. ðåºñòðàö³¿ 
0106U005755. 

Âñòóï. Âàæëèâèì ïèòàííÿì, ùî ïîñòàº íà âè-
ð³øåííÿ ñóäîâî-ìåäè÷íèõ åêñïåðò³â º íàÿâí³ñòü 
ñïåðìàòîçî¿ä³â íà ðå÷îâèõ äîêàçàõ, ÿê³ âèëó÷àþòü-
ñÿ ñë³ä÷èìè íà ì³ñö³ ñêîºííÿ çëî÷èíó [4]. Îñê³ëüêè 
äëÿ ïîøóêó ñïåðìè ñòàíäàðòíî âèêîðèñòîâóþòü 
îð³ºíòîâíèé ìåòîä – óëüòðàô³îëåòîâå ïðîì³ííÿ [2], 
âèíèêàº ïîòðåáà ïîøóêó á³ëüø äîñêîíàëèõ, äîêàçî-
âèõ ìåòîä³â äëÿ ³äåíòèô³êàö³¿ êë³òèí ñïåðìè. Îêð³ì 
ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà, òàêèõ ÿê òåìïå-
ðàòóðà òà âîëîã³ñòü, ðå÷îâ³ äîêàçè ÷àñòî çàçíàþòü 
âïëèâó ïîáóòîâèõ ìèþ÷èõ çàñîá³â òà ³íøèõ ðîç÷è-
í³â, ÿêèìè çàçâè÷àé íàìàãàþòüñÿ çíèùèòè ñë³äè 
ñïåðìè íà ì³ñöÿõ ñêîºííÿ çëî÷èíó. Ïåðåáóâàþ÷è ï³ä 
âïëèâîì àãðåñèâíèõ ôàêòîð³â, êë³òèíè ñïåðìè, ÿê ³ 
âñ³ æèâ³ îá’ºêòè, ïî÷èíàþòü ïîñòóïîâî ðóéíóâàòèñü, 
çìåíøóþ÷è éìîâ³ðí³ñòü ¿õ ³äåíòèô³êàö³¿ ñåðåä òèõ 
ñë³ä³â, ùî çàëèøèëèñü [3]. Ôðàãìåíòîâàí³ êë³òèíè 
ñïåðìè íå ïðèäàòí³ äëÿ ³äåíòèô³êàö³¿ çà äîïîìîãîþ 
ñòàíäàðòíîãî öèòîëîã³÷íîãî ìåòîäó [1]. Òîìó âàæ-
ëèâèì º ç’ÿñóâàííÿ ñòðîê³â, â çàëåæíîñò³ â³ä óìîâ 
çîâí³øíüîãî ñåðåäîâèùà, ïðîòÿãîì ÿêèõ ìîæëèâî 
ïðîâîäèòè ìîðôîëîã³÷íå äîñë³äæåííÿ ç ìåòîþ êîí-
ñòàòàö³¿ íàÿâíîñò³ ñïåðìè. 

Äëÿ îðãàí³çàö³¿ õðîìàòèíó â ÿäðàõ ñïåðìàòîçî¿-
ä³â ñëóãóþòü íèçüêîìîëåêóëÿðí³ îñíîâí³ ÿäåðí³ á³ëêè 
ïðîòàì³íè, òîä³ ÿê â ÿäðàõ âñ³õ ³íøèõ òèï³â êë³òèí ÄÍÊ 
àñîö³éîâàíà ç ã³ñòîíàìè. Òàêèì ÷èíîì, ïðîòàì³íè º 
ñïåðìîñïåöèô³÷íèìè [9], ùî â³äêðèâàº ìîæëèâîñò³ 
÷³òêî¿ ³äåíòèô³êàö³¿ ñïåðìàòîçî¿ä³â, çîêðåìà çà äî-
ïîìîãîþ ìåòîä³â ³ìóíîôëþîðåñöåíòíîãî çàáàðâ-
ëåííÿ, ïî íàÿâíîñò³ á³ëê³â ö³º¿ ðîäèíè [5]. 

Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ âïëèâó 
ðÿäó ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà (÷àñó, òåì-
ïåðàòóðè, ðÍ òà â³äíîñíî¿ âîëîãîñò³) íà çáåðåæåííÿ 
êë³òèí ñïåðìè òà ìîæëèâ³ñòü ¿õ âèÿâëåííÿ öèòîëîã³÷-
íèì ìåòîäîì ÷è ìåòîäîì ³ìóíîôëþîðåñöåíòíîãî 
çàáàðâëåííÿ ³ç çàñòîñóâàííÿì àíòèò³ë äî ëþäñüêîãî 
ïðîòàì³íó 1. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ äîñë³äæåíü 
âèêîðèñòîâóâàëè ñïåðìó çäîðîâèõ ÷îëîâ³ê³â. 

Ñïåðìó íàíîñèëè íà ìàðëþ, ùî áóëà ïðîñÿêíóòà 
áóôåðíèìè ðîç÷èíàìè ç ðÍ 3. 0, ðÍ 4. 0 (öèòðàòí³); 
ðÍ 5. 0, ðÍ 6. 0 (ôîñôàòí³) òà ³íêóáóâàëè â íàñòóïíèõ 
óìîâàõ:

 – â òåðìîñòàò³ ïðè +25îÑ òà äâîõ ðåæèìàõ âîëî-
ãîñò³ (50 %, 75 %);

 – â õîëîäèëüíèêó ïðè +10îÑ òà äâîõ ðåæèìàõ 
âîëîãîñò³. (60 %, 65 %);

 – â õîëîäèëüíèêó ïðè 0îÑ òà äâîõ ðåæèìàõ âî-
ëîãîñò³ (75 %, 80 %);

 – â ìîðîçèëüí³é êàìåð³ ïðè -15îÑ òà äâîõ ðåæè-
ìàõ âîëîãîñò³ (11 %, 15 %). 

×åðåç 1, 2, 3, 7, 14, 21 äîáó ñïåðìó åêñòðàãóâàëè 
ç âèð³çîê ìàðë³ íàäëèøêîì (1-3 êðàïë³) ðîç÷èíó 5 % 
àì³àêó ïðîòÿãîì 18 ãîäèí ïðè + 4îÑ. Ï³ñëÿ öåíòðèôó-
ãóâàííÿ åêñòðàêòàíò³â (öåíòðèôóãà ÎÏÍ – ÇÓÕË 4 õâ 
ïðè 1500 îá/õâ) ç îñàäó âèãîòîâëÿëè ìàçêè, ÿê³ ï³ñëÿ 
ïîâíîãî âèñèõàííÿ ä³ëèëè íà 2 ãðóïè ³ çàáàðâëþâàëè:

Àíòèò³ëàìè äî Protamine 1 (N-14) çã³äíî ç ïðî-
òîêîëîì âèêîðèñòàííÿ àíòèò³ë Protamine 1 (N-14) 
Santa Cruz Biotechnology (ñòàä³¿ äåìàñêóâàííÿ àí-
òèãåí³â, ³íêóáàö³¿ ç 1 % BSA ³ êîçÿ÷îþ ñèðîâàòêîþ â 
PBS, ³íêóáàö³¿ ç ïåðâèííèìè àíòèò³ëàìè, ³íêóáàö³¿ ç 
âòîðèííèìè àíòèò³ëàìè, ôàðáóâàííÿ ôëóîðåñöåíò-
íîþ ì³òêîþ FITS Santa Cruz Biotechnology, çàêëþ÷åí-
íÿ ïðåïàðàò³â). 

Ãåìàòîêñèë³íîì çà ìåòîäîì Ðîìàíîâñüêîãî-Ã³ì-
çè [7]. 

Öèòîëîã³÷í³ ïðåïàðàòè äîñë³äæóâàëè çà äîïî-
ìîãîþ ì³êðîñêîïà Olympus ÂÕ-41 (Olympus Europe 
GmbH, ßïîí³ÿ) ïðè çá³ëüøåíí³ õ400. 

Äëÿ âñòàíîâëåííÿ êîðåëÿòèâíèõ çâ‘ÿçê³â ì³æ òåð-
ì³íîì çáåðåæåííÿ êë³òèí ñïåðìè òà ÷èííèêàìè äî-
âê³ëëÿ âèçíà÷àëè êîåô³ö³ºíòè êîðåëÿö³¿ Ï³ðñîíà (ρ). 
Îòðèìàí³ äàí³ ââàæàëè â³ðîã³äíèìè ïðè ð < 0.05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Áóëî âñòàíîâëåíî, ùî çà óìîâ ³íêóáàö³¿ çðàçê³â ñïåð-
ìè ïðè ðÍ íîñ³ÿ 3.0 êë³òèíè çáåð³ãàþòüñÿ ó ê³ëüêîñò³, 
äîñòàòí³é äëÿ ³äåíòèô³êàö³¿ ìîðôîëîã³÷íèì ìåòî-
äîì, ïðîòÿãîì ïåðøèõ 3 ä³á ïðè âñ³õ äîñë³äæóâàíèõ 
òåìïåðàòóð³ òà âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿, òà 
ïðîòÿãîì 7 ä³á ïðè çíèæåí³é âîëîãîñò³. Ïî÷èíàþ÷è 
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Òàáëèöÿ 1

Îáë³ê êë³òèí ñïåðìàòîçî¿ä³â ð³çíèìè ìåòîäàìè çà óìîâ ðÍ íîñ³ÿ 3. 0 òà ð³çíèõ 
òåìïåðàòóðè òà âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿

T, oC Âîëî ã³ñòü, %
Òåðì³í, äí³

1 2 3 7 14 21

-15
11 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ ÀÒ ÀÒ
15 Öèòîë. Öèòîë. Öèòîë. /ÀÒ ÀÒ ÀÒ ÀÒ

0
75 Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ
80 Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ ÀÒ

+10
60 Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ
65 Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ ÀÒ

+25
50 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ
75 Öèòîë Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ

Ïðèì³òêà: «Öèòîë.» – ñòàíäàðòíèé ìåòîä ôàðáóâàííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ á³ëüøå 100; «ÀÒ» – 

³ìóíîôëþîðåñöåíòíèé ìåòîä ôàðáóâàííÿ ³ç çàñòîñóâàííÿì àíòèò³ë äî ïðîòàì³íó 1, ñïåðìàòîçî¿äè ôðàãìåíòîâàí³; «Öèòîë. /ÀÒ» – 

çàñòîñîâàí³ îáèäâà ìåòîäè, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ ìåíøå 100. 

Ðèñ. 1. Ì³êðîôîòîãðàô³ÿ êë³òèí ñïåðìè çà óìîâ ³íêóáàö³¿ çðàçê³â ïðîòÿãîì 21 äîáè ïðè òåìïåðàòóð³ +25îÑ, ðÍ 

íîñ³ÿ 3. 0 òà â³äíîñí³é âîëîãîñò³ 50 % (À) ³ 75 % (Â); çàáàðâëåííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ (À), àíòèò³ëàìè äî 

ëþäñüêîãî ïðîòàì³íó 1 (Â); õ400. Ñòð³ëêè – ö³ë³ ñïåðìàòîçî¿äè. 

Òàáëèöÿ 2

Îáë³ê êë³òèí ñïåðìàòîçî¿ä³â ð³çíèìè ìåòîäàìè çà óìîâ ðÍ íîñ³ÿ 4. 0 òà ð³çíèõ 
òåìïåðàòóðè òà âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿

T, oC Âîëîã³ñòü, %
Òåðì³í, äí³

1 2 3 7 14 21

-15
11 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

15 Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

0
75 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ

80 Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

+10
60 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

65 Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

+25
50 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

75 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ

Ïðèì³òêà: «Öèòîë.» – ñòàíäàðòíèé ìåòîä ôàðáóâàííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ á³ëüøå 100; «ÀÒ» – 

³ìóíîôëþîðåñöåíòíèé ìåòîä ôàðáóâàííÿ ³ç çàñòîñóâàííÿì àíòèò³ë äî ïðîòàì³íó 1, ñïåðìàòîçî¿äè ôðàãìåíòîâàí³; «Öèòîë. /ÀÒ» – 

çàñòîñîâàí³ îáèäâà ìåòîäè, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ ìåíøå 100. 

À Â

ç äðóãîãî òèæíÿ äîñë³äó ñïîñòåð³ãàëè ôðàãìåíòàö³þ 
êë³òèí, êîëè ³äåíòèô³êàö³ÿ ñïåðìàòîçî¿ä³â áóëà ìîæ-
ëèâîþ ëèøå çà âèêîðèñòàííÿ ³ìóíîôëþîðåñöåíò-
íîãî ìåòîäó çàáàðâëåííÿ (àíòèò³ëàìè äî ëþäñüêîãî 
ïðîòàì³íó 1) çà âñ³õ äîñë³äæóâàíèõ óìîâ, êð³ì ³íêó-
áàö³¿ ïðè òåìïåðàòóð³ +25îÑ òà çíèæåí³é âîëîãîñò³. Â 

îñòàííüîìó âèïàäêó êë³òèíè çáåð³ãàëèñÿ ó ê³ëüêîñò³, 
äîñòàòí³é äëÿ ¿õ ³äåíòèô³êàö³¿ öèòîëîã³÷íèì ìåòî-
äîì, ïðîòÿãîì óñüîãî òåðì³íó äîñë³äæåííÿ (21 äîáó) 
(òàáë. 1, ðèñ. 1, 5À). 

Ïðè ³íêóáàö³¿ çðàçê³â ñïåðìè çà ð³çíèõ óìîâ 
ïðè ðÍ íîñ³ÿ 4.0 ³äåíòèô³êàö³ÿ ñïåðìàòîçî¿ä³â çà 
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äîïîìîãîþ öèòîëîã³÷íîãî ìåòîäó áóëà ìîæëèâîþ ïî 
çàê³í÷åíí³ 7 ä³á íåçàëåæíî â³ä òåìïåðàòóðè òà âîëî-
ãîñò³ ñåðåäîâèùà ³íêóáàö³¿, äî 14-¿ äîáè çà óìîâ çíè-
æåíî¿ âîëîãîñò³ ïðè âñ³õ äîñë³äæóâàíèõ òåìïåðàòó-
ðàõ, äî 21-¿ äîáè çà óìîâ çíèæåíî¿ âîëîãîñò³ ïðè âñ³õ 
òåìïåðàòóðàõ çà âèíÿòêîì 0îÑ. Ïîâíó ôðàãìåíòàö³þ 

ñïåðìàòîçî¿ä³â, ùî óíåìîæëèâëþº ¿õ ³äåíòèô³êàö³þ 
öèòîëîã³÷íèì ìåòîäîì, ñïîñòåð³ãàëè çà óìîâ ï³äâè-
ùåíî¿ âîëîãîñò³ ïðè òåìïåðàòóðàõ -15-+10îÑ, ïî÷è-
íàþ÷è ç 2 òèæíÿ, òà ïðè 0îÑ çà óñ³õ ðåæèì³â âîëîãîñò³ 
íà 3 òèæí³. Âàðòî çàçíà÷èòè, ùî çà óìîâ ³íêóáàö³¿ 
ïðè +25îÑ êë³òèíè ñïåðìè çàëèøàëèñÿ ïðèäàòíèìè 

Òàáëèöÿ 3

Îáë³ê êë³òèí ñïåðìàòîçî¿ä³â ð³çíèìè ìåòîäàìè çà óìîâ ðÍ íîñ³ÿ 5. 0 òà ð³çíèõ 
òåìïåðàòóðè òà âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿

T, oC Âîëîã³ñòü, %
Òåðì³í, äí³

1 2 3 7 14 21

-15
11 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

15 Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

0
75 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ

80 Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

+10
60 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

65 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ

+25
50 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

75 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ

Ïðèì³òêà: «Öèòîë.» – ñòàíäàðòíèé ìåòîä ôàðáóâàííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ á³ëüøå 100; «ÀÒ» – 

³ìóíîôëþîðåñöåíòíèé ìåòîä ôàðáóâàííÿ ³ç çàñòîñóâàííÿì àíòèò³ë äî ïðîòàì³íó 1, ñïåðìàòîçî¿äè ôðàãìåíòîâàí³; «Öèòîë. /ÀÒ» – 

çàñòîñîâàí³ îáèäâà ìåòîäè, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ ìåíøå 100. 

Ðèñ. 2. Ì³êðîôîòîãðàô³ÿ êë³òèí ñïåðìè çà óìîâ ³íêóáàö³¿ çðàçê³â ïðîòÿãîì 21 äîáè ïðè ðÍ íîñ³ÿ 4. 0, òåìïåðà-

òóð³ -15îÑ (À), +25îÑ (Â) òà â³äíîñí³é âîëîãîñò³ 11 % (À) ³ 75 % (Â); çàáàðâëåííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ; õ400. 

Ñòð³ëêè – ö³ë³ ñïåðìàòîçî¿äè. 

Ðèñ. 3. Ì³êðîôîòîãðàô³ÿ êë³òèí ñïåðìè çà óìîâ ³íêóáàö³¿ çðàçê³â ïðîòÿãîì 21 äîáè ïðè ðÍ íîñ³ÿ 4. 0, òåìïåðà-

òóð³ 0îÑ òà â³äíîñí³é âîëîãîñò³ 75 % (À) ³ 80 % (Â); çàáàðâëåííÿ àíòèò³ëàìè äî ëþäñüêîãî ïðîòàì³íó 1; õ400. 

À

À

Â

Â
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äëÿ ³äåíòèô³êàö³¿ ¿õ öèòîëîã³÷íèì ìåòîäîì ïðîòÿãîì 
óñüîãî ïåð³îäó äîñë³äó (òàáë. 2, ðèñ. 2,3). 

Ïðè ³íêóáàö³¿ çðàçê³â ñïåðìè çà ð³çíèõ óìîâ ïðè 
ðÍ íîñ³ÿ 5.0 êë³òèíè áóëè çáåðåæåí³ ó äîñòàòí³é ê³ëü-
êîñò³ äëÿ ¿õ ³äåíòèô³êàö³¿ çà äîïîìîãîþ öèòîëîã³÷-
íîãî ìåòîäó äî 7 äîáè çà óñ³õ äîñë³äæóâàíèõ óìîâ, 
äî 21 äîáè çà óìîâ ³íêóáàö³¿ ïðè çíèæåí³é âîëîãîñò³ 
òà âñ³õ òåìïåðàòóðíèõ ðåæèì³â. ²äåíòèô³êàö³ÿ ñïåð-
ìàòîçî¿ä³â áóëà ìîæëèâîþ ò³ëüêè çà äîïîìîãîþ 
³ìóíîôëþîðåñöåíòíîãî ìåòîäó ï³ñëÿ 14-¿ äîáè ïðè 
³íêóáàö³¿ çðàçê³â çà óìîâ ï³äâèùåíî¿ âîëîãîñò³ òà 
òåìïåðàòóðè -15îÑ, 0îÑ, òà ï³ñëÿ 21 äîáè – çà óìîâ 
òåìïåðàòóðè +10îÑ. Çà óìîâ ³íêóáàö³¿ ïðè +25îÑ 
êë³òèíè ñïåðìè òàêîæ çàëèøàëèñÿ ïðèäàòíèìè äëÿ 
³äåíòèô³êàö³¿ ¿õ öèòîëîã³÷íèì ìåòîäîì ïðîòÿãîì 
óñüîãî ïåð³îäó äîñë³äó (òàáë. 3, ðèñ. 4, 5Â). 

Ïðè ³íêóáàö³¿ çðàçê³â ñïåðìè çà óìîâ ðÍ íîñ³ÿ 6.0 
ñïåðìàòîçî¿äè áóëè ïðèäàòí³ äî ³äåíòèô³êàö³¿ ¿õ öè-
òîëîã³÷íèì ìåòîäîì äî 7 äîáè âêëþ÷íî íåçàëåæíî 
â³ä òåìïåðàòóðè òà âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿, 
òà äî 21 äîáè âêëþ÷íî ïðè ³íêóáàö³¿ çà óìîâ çíèæå-
íî¿ âîëîãîñò³. Ïðè òåìïåðàòóð³ ñåðåäîâèùà ³íêóáàö³¿ 
+25îÑ êë³òèíè ñïåðìè çáåð³ãàëèñü ó äîñòàòí³é ê³ëü-
êîñò³ äëÿ ³äåíòèô³êàö³¿ ¿õ öèòîëîã³÷íèì ìåòîäîì ïðî-
òÿãîì óñüîãî ïåð³îäó äîñë³äæåííÿ (òàáë. 4, ðèñ. 6). 

Ðèñ. 4. Ì³êðîôîòîãðàô³ÿ êë³òèí ñïåðìè çà óìîâ ³íêóáàö³¿ çðàçê³â ïðîòÿãîì 21 äîáè ïðè ðÍ íîñ³ÿ 5. 0, òåìïåðà-

òóð³ -15îÑ (À), +25îÑ (Â) òà â³äíîñí³é âîëîãîñò³ 11 % (À) ³ 75 % (Â); çàáàðâëåííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ; õ400. 

Ñòð³ëêè – ö³ë³ ñïåðìàòîçî¿äè. 

Ðèñ. 5. Ì³êðîôîòîãðàô³ÿ êë³òèí ñïåðìè çà óìîâ ³íêóáàö³¿ çðàçê³â ïðîòÿãîì 21 äîáè ïðè òåìïåðàòóð³ +10îÑ, ðÍ 

íîñ³ÿ 3. 0 (À) ³ 5. 0 (Â) òà â³äíîñí³é âîëîãîñò³ 60 % (À) ³ 65 % (Â); çàáàðâëåííÿ àíòèò³ëàìè äî ëþäñüêîãî ïðîòàì³-

íó 1; õ400. 

À

À

Â

Â

Ïðè àíàë³ç³ êîðåëÿòèâíèõ çâ‘ÿçê³â ì³æ òåðì³íîì 
çáåðåæåííÿ ñïåðìàòîçî¿ä³â ó ê³ëüêîñò³, äîñòàòí³é 
äëÿ ³äåíòèô³êàö³¿ ¿õ ìîðôîëîã³÷íèì ìåòîäîì, ³ óìî-
âàìè ³íêóáàö³¿ áóëî âñòàíîâëåíî, ùî òåðì³í çáåðå-
æåííÿ êë³òèí ñïåðìè ïðÿìî êîðåëþº ç ðÍ íîñ³ÿ òà 
òåìïåðàòóðîþ ñåðåäîâèùà ³íêóáàö³¿ òà îáåðíåíî 
– ç éîãî â³äíîñíîþ âîëîã³ñòþ. Ïðè öüîìó ñèëà êî-
ðåëÿòèâíîãî çâ‘ÿçêó òåðì³íó çáåðåæåííÿ ç ðÍ íîñ³ÿ 
– ñëàáêà (ρ = 0.377, ð = 0.033), ç òåìïåðàòóðîþ ñå-
ðåäîâèùà ³íêóáàö³¿ – ñåðåäíÿ (ρ = 0.479, ð = 0.006), ç 
éîãî â³äíîñíîþ âîëîã³ñòþ – ñåðåäíÿ çà âñ³õ òåìïå-
ðàòóðíèõ ðåæèì³â (ρ = -0.504, ð = 0.003) òà ñèëüíà çà 
òåìïåðàòóðè íèæ÷î¿ çà +25îÑ (ρ = -0.779, ð < 0.001). 

Ïîïåðåäí³ äîñë³äæåííÿ [8] ïîêàçàëè, ùî óìîâè 
çîâí³øíüîãî ñåðåäîâèùà (òåìïåðàòóðà, âîëîã³ñòü, 
ðÍ íîñ³ÿ) ³ñòîòíî âïëèâàþòü íà ñòóï³íü çáåðåæåííÿ 
ñïåðìàòîçî¿ä³â. Íàéá³ëüøà ê³ëüê³ñòü ö³ëèõ êë³òèí, 
ïðèäàòíèõ äëÿ âèÿâëåííÿ çà äîïîìîãîþ ñòàíäàðò-
íîãî ìåòîäó ôàðáóâàííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ, 
çáåð³ãàºòüñÿ ó ñåðåäîâèù³ ç ïðèðîäíèì äëÿ êë³òèí 
ñïåðìè çíà÷åííÿì ðÍ 7,2 íåçàëåæíî â³ä éîãî òåì-
ïåðàòóðè òà âîëîãîñò³. Ïðè äîñë³äæåíí³ âïëèâó êèñ-
ëèõ çíà÷åíü ðÍ íîñ³ÿ íà çáåðåæåííÿ ñïåðìàòîçî¿ä³â 
íàìè áóëî âñòàíîâëåíî, ùî ïåðø³ òðè äîáè íå º êðè-
òè÷íèìè äëÿ á³îëîã³÷íîãî ñë³äó ñïåðìè íåçàëåæíî 
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â³ä òåìïåðàòóðè òà â³äíîñíî¿ âîëîãîñò³ ñåðåäîâèùà 
³íêóáàö³¿, îñê³ëüêè çàëèøàºòüñÿ ìîæëèâîþ ³äåíòè-
ô³êàö³ÿ ñïåðìàòîçî¿ä³â çà äîïîìîãîþ öèòîëîã³÷íî-
ãî ìåòîäó, ùî âêàçóº íà íèçüêó ïîøêîäæóþ÷ó ä³þ 
çàêèñëåííÿ ñåðåäîâèùà. Ïðè àíàë³ç³ âïëèâó ð³çíèõ 
ôàêòîð³â ñåðåäîâèùà ³íêóáàö³¿ íà çáåðåæåííÿ êë³òèí 
ñïåðìè áóëî ïîêàçàíî, ùî òåðì³í çáåðåæåííÿ ö³ëèõ 
ñïåðìàòîçî¿ä³â ó ê³ëüêîñò³, äîñòàòí³é äëÿ ¿õ ³äåíòèô³-
êàö³¿ öèòîëîã³÷íèì ìåòîäîì, çá³ëüøóâàâñÿ ç³ çá³ëü-
øåííÿì çíà÷åíü ðÍ íîñ³ÿ (â³ä ñèëüíî (3. 0) äî ñëàáêî 
(6. 0) êèñëîãî). Ïðè àíàë³ç³ âïëèâó òåìïåðàòóðíîãî 
ðåæèìó áóëî âñòàíîâëåíî, ùî òåðì³í çáåðåæåí-
íÿ ö³ëèõ ñïåðìàòîçî¿ä³â º ïðèáëèçíî îäíàêîâèì çà 
òåìïåðàòóð, íèæ÷èõ çà +25îÑ, òîä³ ÿê ïðè +25îÑ â³í 
ð³çêî çðîñòàº. Ï³äâèùåíà â³äíîñíà âîëîã³ñòü ñåðåä-
îâèùà ³íêóáàö³¿ áóëà ôàêòîðîì, ùî ñïðèÿº ð³çêîìó 
ñêîðî÷åííþ òåðì³íó ³äåíòèô³êàö³¿ ñïåðìàòîçî¿ä³â çà 
äîïîìîãîþ цитологічного ìåòîäó, ùî ìîæå áóòè ïî-
ÿñíåíå á³ëüø îïòèìàëüíèìè óìîâàìè äëÿ ðîçâèòêó 
áàêòåð³éíî¿ ôëîðè, ÿêà ñïðè÷èíÿº äåãðàäàö³þ á³î-
ëîã³÷íîãî ìàòåð³àëó [6]. 

Âàðòî çàçíà÷èòè, ùî íàéá³ëüø êðèòè÷íè-
ìè óìîâàìè äëÿ çáåðåæåííÿ êë³òèí ñïåðìè áóëè 

òåìïåðàòóðè  0îÑ ïðè ï³äâèùåí³é âîëîãîñò³, ùî 
ìîæå áóòè ïîÿñíåíå êðèñòàë³çàö³ºþ âîäè ïðè çàìî-
ðîæóâàíí³ ³ â³äïîâ³äíî ïîøêîäæåííÿì êë³òèí êðèñòà-
ëèêàìè ëüîäó. Íàéîïòèìàëüí³øîþ äëÿ çáåðåæåííÿ 
á³îëîã³÷íîãî ñë³äó ñïåðìè áóëà òåìïåðàòóðà +25îÑ, 
ïðè ÿê³é íàâ³òü ï³äâèùåíà âîëîã³ñòü ñåðåäîâèùà ³í-
êóáàö³¿ íå â³ä³ãðàâàëà ñóòòºâî¿ ðîë³. ²ìîâ³ðíî, òàêà 
òåìïåðàòóðà º äîñòàòíüî áëèçüêîþ äî òåìïåðàòó-
ðè ò³ëà äëÿ ñïðèÿííÿ çáåðåæåííÿ êë³òèí ö³ëèìè ³ â 
òîé æå ÷àñ íåäîñòàòíüî âèñîêîþ äëÿ ñòèìóëþâàííÿ 
ðîñòó áàêòåð³éíî¿ ôëîðè [9]. 

ßê áà÷èìî, íàéêðàùèìè äëÿ çáåðåæåííÿ êë³òèí 
ñïåðìè º óìîâè, ùî ìàêñèìàëüíî íàáëèæàþòüñÿ äî 
ô³ç³îëîã³÷íèõ, àëå ïðè öüîìó íå º ñïðèÿòëèâèìè äëÿ 
ðîçìíîæåííÿ áàêòåð³éíî¿ ôëîðè: ðÍ áëèçüêà äî íåé-
òðàëüíî¿, òåìïåðàòóðà íàéáëèæ÷à äî òåìïåðàòóðè 
ò³ëà, â³äíîñíà âîëîã³ñòü ñåðåäîâèùà íå ï³äâèùåíà. 

Òàêèì ÷èíîì, ç³ çðîñòàííÿì ðÍ ïðåäìåòó-íîñ³ÿ 
(â³ä êèñëîãî äî íåéòðàëüíîãî) çáåðåæåí³ñòü êë³òèí 
ñïåðìè çðîñòàº, òàê ñàìî ÿê ³ ïðè çðîñòàíí³ òåì-
ïåðàòóðè äîâê³ëëÿ, òîä³ ÿê ï³äâèùåííÿ âîëîãîñò³ 
íàâêîëèøíüîãî ñåðåäîâèùà íåãàòèâíî âïëèâàº íà 
çáåðåæåííÿ ñïåðìàòîçî¿ä³â. 

Òàáëèöÿ 4

Îáë³ê êë³òèí ñïåðìàòîçî¿ä³â ð³çíèìè ìåòîäàìè çà óìîâ ðÍ íîñ³ÿ 6. 0 òà ð³çíèõ 
òåìïåðàòóðè òà âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿

T, oC Âîëîã³ñòü, %
Òåðì³í, äí³

1 2 3 7 14 21

-15
11 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

15 Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

0
75 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ

80 Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ Öèòîë. /ÀÒ ÀÒ ÀÒ

+10
60 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ Öèòîë. /ÀÒ

65 Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ ÀÒ ÀÒ

+25
50 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ

75 Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. Öèòîë. /ÀÒ

Ïðèì³òêà: «Öèòîë.» – ñòàíäàðòíèé ìåòîä ôàðáóâàííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ á³ëüøå 100; «ÀÒ» – 

³ìóíîôëþîðåñöåíòíèé ìåòîä ôàðáóâàííÿ ³ç çàñòîñóâàííÿì àíòèò³ë äî ïðîòàì³íó 1, ñïåðìàòîçî¿äè ôðàãìåíòîâàí³; «Öèòîë. /ÀÒ» – 

çàñòîñîâàí³ îáèäâà ìåòîäè, ê³ëüê³ñòü êë³òèí íà ïðåïàðàòàõ ìåíøå 100. 

Ðèñ. 6. Ì³êðîôîòîãðàô³ÿ êë³òèí ñïåðìè çà óìîâ ³íêóáàö³¿ çðàçê³â ïðîòÿãîì 21 äîáè ïðè ðÍ íîñ³ÿ 6. 0, òåìïåðà-
òóð³ +25îÑ òà â³äíîñí³é âîëîãîñò³ 50 % (À) ³ 75 % (Â); çàáàðâëåííÿ çà Ðîìàíîâñüêèì-Ã³ìçîþ; õ400. Ñòð³ëêè – ö³ë³ 

ñïåðìàòîçî¿äè. 

À Â
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Âèñíîâêè. 
1. Ìåòîä ñòàíäàðòíîãî çàáàðâëåííÿ öèòî ëîã³÷-

íèõ ïðåïàðàò³â ç ìåòîþ ïîøóêó ñë³ä³â ñïåðìè çà 
óìîâ êèñëèõ çíà÷åíü ðÍ ïðåäìåòó-íîñ³ÿ º á³ëüø 
äîö³ëüíèì, í³æ ìåòîä ³ìóíîôëþîðåñöåíòíîãî çà-
áàðâëåííÿ, ïðè äàâíîñò³ ñêîºííÿ çëî÷èíó íå á³ëüøå 
3 ä³á. 

2. Ïðè âèñîê³é òåìïåðàòóð³ äîâê³ëëÿ òà ³ìî-
â³ðíîìó êîíòàêò³ ðå÷îâîãî äîêàçó ç ñèëüíî-êèñ-
ëèìè ðîç÷èíàìè ñòàíäàðòíå çàáàðâëåííÿ çà 
Ðîìàíîâñüêèì-Ã³ìçà º ìåòîäîì âèáîðó ïðè 
³äåíòèô³êàö³¿ ñë³ä³â ñïåðìè ïðîòÿãîì 2 òèæí³â ç ìî-
ìåíòó ïåðåäáà÷óâàíîãî ñêîºííÿ ñòàòåâîãî çëî÷è-
íó, à ïðè â³äñóòíîñò³ òàêîãî êîíòàêòó – ïðîòÿãîì 3 
òèæí³â. 

3. Ìåòîä ³äåíòèô³êàö³¿ ñë³ä³â ñïåðìè çà äîïî-
ìîãîþ ³ìóíîôëþîðåñöåíòíîãî çàáàðâëåííÿ ç âè-
êîðèñòàííÿì ìîíîêëîíàëüíèõ àíòèò³ë äî ëþäñüêî-
ãî ïðîòàì³íó 1 º ïåðåâàæíèì çà óìîâ òåìïåðàòóðè 
äîâê³ëëÿ ìåíøå 0îÑ ïðè ³ìîâ³ðíîìó êîíòàêò³ ðå÷îâî-
ãî äîêàçó ç ñèëüíî-êèñëèìè ðîç÷èíàìè ïðè äàâíîñò³ 

ñêîºííÿ çëî÷èíó ïîíàä 3 äîáè, à ïðè â³äñóòíîñò³ òà-
êîãî êîíòàêòó – ïîíàä 1 òèæäåíü. 

4. Ìåòîä ïîøóêó ñë³ä³â ñïåðìè çà äîïîìîãîþ 
³ìóíîôëþîðåñöåíòíîãî çàáàðâëåííÿ º äîö³ëüíèì 
çà óìîâ ï³äâèùåíî¿ âîëîãîñò³ íàâêîëèøíüîãî ñåðå-
äîâèùà ïðè äàâíîñò³ ñêîºííÿ çëî÷èíó ïîíàä 3 äîáè 
ïðè ³ìîâ³ðíîñò³ ä³¿ íà ðå÷îâèé äîêàç ñèëüíî êèñëèõ 
ðîç÷èí³â, òà ïîíàä 1 òèæäåíü ïðè â³äñóòíîñò³ òàêî¿ 
ä³¿. 

5. Âèá³ð ìåòîäó çàáàðâëåííÿ öèòîëîã³÷íèõ 
ïðåïàðàò³â ç ìåòîþ ïîøóêó êë³òèí ñïåðìè, ïðèäàò-
íèõ äëÿ ³äåíòèô³êàö³¿ â ñóäîâî-á³îëîã³÷í³é åêñïåðòèç³ 
ùîäî ñòàòåâèõ çëî÷èí³â, ìàº çä³éñíþâàòèñü çàëåæ-
íî â³ä óìîâ äîâê³ëëÿ òà ðÍ ðîç÷èíó, ÿêèì îáðîáëÿëè 
äîñë³äæóâàíèé ìàòåð³àë. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Äîñë³æ-
äåííÿ âïëèâó ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà â³-
ä³ãðàº âàæëèâó ðîëü â ñóäîâî-åêñïåðòí³é ïðàêòèö³. 
Îòðèìàí³ åêñïåðèìåíòàëüí³ äàí³ º îá´ðóíòóâàííÿì 
äëÿ ïðîâåäåííÿ ïîäàëüøèõ äîñë³äæåíü ç óðàõóâàí-
íÿì äîäàòêîâèõ ÷èííèê³â (UV-âèïðîì³íþâàííÿ, áàê-
òåð³àëüíî¿ ôëîðè) òà ìîæóòü áóòè îñíîâîþ äëÿ ñõå-
ìè-àëãîðèòìó åêñïåðòíîãî äîñë³äæåííÿ. 
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ÓÄÊ 615. 9. 36. 11 
ÇÀÑÒÎÑÓÂÀÍÍß ÌÅÒÎÄ²Â ÑÓÄÎÂÎ-Á²ÎËÎÃ²×ÍÎÃÎ ÄÎÑË²ÄÆÅÍÍß ÑË²Ä²Â ÑÏÅÐÌÈ Â ÇÀËÅÆ-

ÍÎÑÒ² Â²Ä ²Ì²ÒÎÂÀÍÈÕ ÓÌÎÂ ÇÎÂÍ²ØÍÜÎÃÎ ÑÅÐÅÄÎÂÈÙÀ
Ìàð÷åíêî Î. Ì., Êóçíºöîâà Ã. Ì. 
Ðåçþìå. Äîñë³äæåíî âïëèâ êèñëèõ çíà÷åíü ðÍ ïðåäìåòó-íîñ³ÿ çà ð³çíèõ òåìïåðàòóðíèõ ðåæèì³â (â³ä 

-15îÑ äî +25îÑ) òà ð³çí³é âîëîãîñò³ ñåðåäîâèùà ³íêóáàö³¿ íà çáåðåæåííÿ êë³òèí ñïåðìè. Âñòàíîâëåíî, ùî çà 
óìîâ êèñëèõ çíà÷åíü ðÍ ïðåäìåòó-íîñ³ÿ á³ëüø äîö³ëüíèì º ìåòîä ñòàíäàðòíîãî çàáàðâëåííÿ öèòîëîã³÷íèõ 
ïðåïàðàò³â ïðè äàâíîñò³ ñêîºííÿ çëî÷èíó íå á³ëüøå 3 ä³á. Ïîêàçàíî òàêîæ, ùî íàéá³ëüø êðèòè÷íèìè ÷èííè-
êàìè äëÿ êë³òèí ñïåðìè º ï³äâèùåíà âîëîã³ñòü äîâê³ëëÿ òà òåìïåðàòóðà 0îÑ. 

Êëþ÷îâ³ ñëîâà: ñïåðìàòîçî¿äè, ïðîòàì³í 1. 

ÓÄÊ 615. 9. 36. 11 
ÏÐÈÌÅÍÅÍÈÅ ÌÅÒÎÄÎÂ ÑÓÄÅÁÍÎ-ÁÈÎËÎÃÈ×ÅÑÊÎÃÎ ÈÑÑËÅÄÎÂÀÍÈß ÑËÅÄÎÂ ÑÏÅÐÌÛ Â 

ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÈÌÈÒÈÐÎÂÀÍÍÛÕ ÔÀÊÒÎÐÎÂ ÂÍÅØÍÅÉ ÑÐÅÄÛ
Ìàð÷åíêî Î. Í., Êóçíåöîâà Ã. Í.  
Ðåçþìå. Èññëåäîâàíî âëèÿíèå êèñëûõ çíà÷åíèé ðÍ ïðåäìåòà-íîñèòåëÿ ïðè ðàçëè÷íûõ òåìïåðàòóðíûõ 

ðåæèìàõ (îò -15îÑ äî + 25îÑ) è ðàçëè÷íîé âëàæíîñòè ñðåäû èíêóáàöèè íà ñîõðàííîñòü êëåòîê ñïåðìû. Óñòà-
íîâëåíî, ÷òî â óñëîâèÿõ êèñëûõ çíà÷åíèé ðÍ ïðåäìåòà-íîñèòåëÿ áîëåå öåëåñîîáðàçíûì ÿâëÿåòñÿ ìåòîä 
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ÑÓÄÎÂÀ ÌÅÄÈÖÈÍÀ

ñòàíäàðòíîé îêðàñêè öèòîëîãè÷åñêèõ ïðåïàðàòîâ ïðè äàâíîñòè ñîâåðøåíèÿ ïðåñòóïëåíèÿ íå áîëåå 3 ñóòîê. 
Ïîêàçàíî òàêæå, ÷òî íàèáîëåå êðèòè÷åñêèìè ôàêòîðàìè äëÿ êëåòîê ñïåðìû ÿâëÿþñÿ ïîâûøåííàÿ âëàæ-
íîñòü îêðóæàþùåé ñðåäû è òåìïåðàòóðà 0îÑ. 

Êëþ÷åâûå ñëîâà: ñïåðìàòîçîèäû, ïðîòàìèí 1. 

UDC 615. 9. 36. 11 
Application of Methods for Forensic Research of Sperm Traces Depending on Simulated Environmen-

tal Factors
Marchenko O. M., Kuznietsova H. M. 
Abstract. Investigation of the effects of environmental factors: term, temperature, pH, humidity on sperm sells 

preservation and detection by cytological or immunofluorescent staining method was aimed. 
Materials and methods. The study was conducted on samples of human semen. The semen were deposited on 

the gauze saturated by buffer solutions with pH 3.0, 4.0, 5.0, 6.0 and incubated in the following conditions: In the 
incubator at + 25˚C and two humidity regimens (50 %, 75 %); In the refrigerator at + 10 ̊ C and and two humidity regi-
mens (60 %, 65 %); In the refrigerator at 0˚C and two humidity regimens (75 %, 80 %); In the freezer with two modes 
-15˚C and two humidity regimens (11 %, 15 %). 

After the 1, 2, 3, 7, 14, 21 day sperm cells were extracted from gauze by excess (1-3 drops) of 5 % ammonia 
solution for 18 hours at 4oC. Then extractants were centrifuged (centrifuge OPN-ZUHL 4 min. at 1500 rev/min), the 
specimens from the precipitate were prepared and stained with: 1) hematoxylin according by Romanowsky-Giemsa 
method; 2) immunofluorescent staining by antibodies to human protamine 1 (Santa Cruz Biotechnology). 

The data obtained let us to conclude that the standart (according to Romanowsky-Giemsa) staining method is 
preferable compared to immunofluorescent one when the carrier has acidic pH and less than 3 days after crime 
have passed. When the temperature is warm (+25oC) and the carrier contact with strongly acidic solution occurs, 
the Romanowsky-Giemsa staining method is appropriate to indicate the semen traces within 14 days since the 
crime, otherwise – within 21 days. When the temperature is cool (0oC and less) and the carrier contact with strongly 
acidic solution occurs, the immunofluorescent staining method is appropriate to indicate the semen traces when 
more than 3 days since the crime have passed, otherwise – more than 7 days. In case of increased humidity im-
munofluorescent staining method for sperm detection should be chosen for more than 3 days since the crime have 
passed when carrier contact with strongly acidic solution occurs, otherwise – for more than 7 days. 

Thereby the method of semen traces detection in forensic researches should be carried out depends on envi-
ronmental conditions and carrier pH. 

Conclusions. Method stemming traces of semen (sperm), exposed to acidic values   of the subject vehicle (pH 
3,4,5,6) is more appropriate than the method of staining with antibodies due to low damaging effect appropriate pH. 

In the studied samples are exposed to acidic buffer solutions of pH: citrate and phosphate, whose impact on the 
preservation of sperm examined within three weeks of the experiment, significant differences were found. 

According to the data of morphological studies of sperm cells, the effect of humidity is a factor which is one of 
the significant effects on sperm damage over time. 

Prospects for future research. Investigation of the influence of environmental factors plays an important role in 
forensic practice. The data obtained could be the base for further research with regard to additional factors (UV-
radiation, bacterial flora) and could contribute to forensic research algorithm formation. 

Keywords: sperm cells, protamine 1. 
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