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Ëüâ³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò  ³ìåí³ Äàíèëà Ãàëèöüêîãî

Âñòóï. Âèçíàíîþ º ðîëü åíäîãåííîãî ñåðîòîí³íó â ï³äâèùåí³ ïðîíèêíîñò³ ãåìàòîåíöåôàë³÷íîãî áàð’ºðó, óòâîðåíí³ íàáðÿêó ìîçêó òà ðàíí³õ
êë³òèííèõ çì³í, éîãî çíà÷åííÿ ÿê ìàðêåðà ñòóïåíÿ òÿæêîñò³ ×ÌÒ. Îäíàê, ðîëü ñåðîòîí³íó òà éîãî âïëèâ íà ãåìîäèíàì³êó ïðè ïîë³òðàâì³
íåäîñòàòíüî âèâ÷åí³.
Ìåòà ðîáîòè. Âèçíà÷èòè ïàòîãåíåòè÷íó ðîëü ñåðîòîí³íó ñèðîâàòêè êðîâ³ çàëåæíî â³ä ïåðâèííî¿ òÿæêîñò³ óøêîäæåííÿ â ãîñòðîìó ïåð³îä³
ïîë³òðàâìè.
Ìàòåð³àëè òà ìåòîäè. Â ðîáîò³ íàâåäåí³ äàí³ îáñòåæåííÿ 40 õâîðèõ ç ïîë³òðàâìîþ ñåðåäíüîãî ³ òÿæêîãî ñòóïåíþ íà áàç³ ÊÍÏ «ÊËØÌÄ
ì. Ëüâîâà». Ñåðåäí³é â³ê ïîñòðàæäàëèõ ñêëàäàâ 48,4±5,2 ðîê³â. Îêð³ì ðóòèííèõ ïàðàìåòð³â âèçíà÷àëè ð³âåíü ñèðîâàòêîâîãî ñåðîòîí³íó
ìåòîäîì óäîñêîíàëåíî¿ ñïåêòðîôëóîðîìåòð³¿.
Ðåçóëüòàòè òà îáãîâîðåííÿ. Â ãðóï³ òÿæêî¿ ïîë³òðàâìè ïðè ïîñòóïëåíí³ ñåðöåâèé âèêèä (ÑÂ) ñòàíîâèâ 4,40±0,07 ë/õâ. ç íîðìàë³çàö³ºþ ïðîòÿãîì
äîáè. Âì³ñò ñåðîòîí³íó â ñèðîâàòö³ êðîâ³ ïðè ãîñï³òàë³çàö³¿ ñòàíîâèâ 0,075±0,003 ìêã/ñì³, ÷åðåç 24 ãîä äîñòîâ³ðíî çíèæóâàâñÿ – 0,043±0,005 ìêã/
ñì³. Íà ê³íåöü 2-¿ äîáè ð³âåíü ñåðîòîí³íó ïîâòîðíî äîñòîâ³ðíî çðîñòàâ – 0,090±0,008 ìêã/ñì³.
Â ãðóï³ ïîë³òðàâìè ñåðåäíüîãî ñòóïåíþ òÿæêîñò³ ÑÂ ïðè ïîñòóïëåíí³ ñòàíîâèâ 4,06±0,10 ë/õâ. ³ áóâ ñòàòèñòè÷íî çíà÷óùå íèæ÷èì â³ä òÿæêî¿
ïîë³òðàâìè, à âæå ÷åðåç 6 ãîä ë³êóâàííÿ íîðìàë³çóâàâñÿ ïðè äîñòîâ³ðíî ìåíøîìó îá’ºì³ ³íôóç³¿. Âì³ñò ñåðîòîí³íó â ñèðîâàòö³ êðîâ³ ïðè
ãîñï³òàë³çàö³¿ áóâ ñòàòèñòè÷íî çíà÷óùå íèæ÷èì ïîð³âíÿíî ç òÿæêîþ ïîë³òðàâìîþ, ³ ñêëàâ 0,055±0,008 ìêã/ñì³, ÷åðåç 24 ãîä – 0,038±0,005 ìêã/
ñì³, íà ê³íåöü 2-¿ äîáè – 0,085±0,007 ìêã/ñì³.
Âèñíîâêè. Âì³ñò ñåðîòîí³íó â ñèðîâàòö³ õâîðèõ ç ïîë³òðàâìîþ ïðè ãîñï³òàë³çàö³¿ äîñòîâ³ðíî ð³çíèòüñÿ çàëåæíî â³ä ¿¿ òÿæêîñò³, ùî ðîáèòü
ìîæëèâèì éîãî çàñòîñóâàííÿ â ÿêîñò³ ä³àãíîñòè÷íîãî á³îìàðêåðà. Â³äì³÷åíî äâîõôàçíó àêòèâàö³þ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè ïðîòÿãîì
ïåðøèõ äâîõ ä³á, ùî ïðîÿâèëîñü â äîñòîâ³ðíèõ çì³íàõ ð³âíÿ ñåðîòîí³íó íåçàëåæíî â³ä ïåðâèííî¿ òÿæêîñò³ ïîë³òðàâìè.
Êëþ÷îâ³ ñëîâà: ïîë³òðàâìà, ñåðîòîí³í, á³îìàðêåð òÿæêîñò³, ñèìïàòè÷íà íåðâîâà ñèñòåìà.

ÂÑÒÓÏ
Âñ³ ñòàä³¿ òðàâìàòè÷íîãî ñòðåñó ñóïðîâîäæó-

þòüñÿ íåéðîåíäîêðèííèìè ïîðóøåííÿìè. Â
ïåðø³é, àäðåíåðã³÷íî-êîðòèêî¿äí³é ñòàä³¿, â³äáó-
âàºòüñÿ àêòèâàö³ÿ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè
(ÑÍÑ) òà ã³ïîòàëàìî-ã³ïîô³çàðíî-íàäíèðíèêîâî¿
(ÃÃÍÑ) ñèñòåìè, ùî êîðåëþº ³ç âèðàæåí³ñòþ
êë³í³÷íîãî ñèìïòîìîêîìïëåêñó â ãîñòðîìó ïåð³-
îä³ òðàâìè [1].

Ñåðîòîí³í (5-ãèäðîêñèòðèïòàìèí, 5-ÍÒ) – öå
àì³í, ÿêèé ÿâëÿº ñîáîþ íåéðîìåä³àòîð â ãîëîâíî-
ìó ³ ñïèííîìó ìîçêó [2] òà ïðèñóòí³é â äóæå âå-
ëèê³é ê³ëüêîñò³ â öåíòðàëüí³é íåðâîâ³é ñèñòåì³
(ÖÍÑ) ð³çíèõ âèä³â ññàâö³â [3, 4, 5]. Òðàâìà öåí-
òðàëüíî¿ íåðâîâî¿ ñèñòåìè ïðèçâîäèòü äî ï³äâè-
ùåííÿ ð³âíÿ 5-ÍÒ ó ãîëîâíîìó ìîçêó, ñïèííî-

ìó ìîçêó òà ñïèííîìîçêîâ³é ð³äèí³ [4, 5]. ²ñíó-
þòü äàí³, ùî öåé àì³í ìîæå âèñòóïàòè â ÿêîñò³
ìåä³àòîðà ï³äâèùåíî¿ ïðîíèêíîñò³ ñóäèí ïðè
ð³çíèõ ïàòîëîã³÷íèõ ñòàíàõ [6, 7. 8]. Ãåìàòîåí-
öåôàë³÷íèé áàð’ºð (ÃÅÁ) ðåãóëþº ñêëàä ð³äèííî-
ãî ì³êðîîòî÷åííÿ ÖÍÑ ó ñòðîãèõ ìåæàõ [7, 8].
Ïîðóøåííÿ ö³ëîñò³ ÃÅÁ â³äáóâàºòüñÿ ïðè áàãàòü-
îõ êðèòè÷íèõ ñòàíàõ, ÿê³ âêëþ÷àþòü ³ òðàâìó
ÖÍÑ [1, 5, 7, 8], ùî ïðèçâîäèòü äî âàçîãåííîãî
íàáðÿêó ³ ðîçâèòêó êë³òèííèõ ðåàêö³é [1]. Îñê-
³ëüêè ìåòàáîë³çì 5-ÍÒ çì³íþºòüñÿ ïðè äåÿêèõ
ïàòîëîã³÷íèõ ñòàíàõ [5], ³ñíóº ìîæëèâ³ñòü, ùî
àì³í ìîæå âïëèâàòè íà ôóíêö³þ ÃÅÁ.

Ñòðåñ-³íäóêîâàíà àêòèâàö³ÿ ÑÍÑ ³ ÃÃÍÑ ïðè-
çâîäèòü äî ï³äâèùåíî¿ ñåêðåö³¿ êàòåõîëàì³í³â ³
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ãëþêîêîðòèêî¿ä³â, à öå ìîæå ïîðóøèòè ôóíêö³þ
åíäîòåë³àëüíèõ ³ ãëàäêîì’ÿçîâèõ êë³òèí øëÿõîì
àêòèâàö³¿ ñåêðåö³¿ åíäòåë³àëüíîãî åíäîòåë³íó-1,
öèòîê³í³â ³ ïðîäóêö³¿ àêòèâíèõ ôîðì êèñíþ (ROS)
[9, 10]. Âñòàíîâëåíî, ùî ãåìîäèíàì³÷í³ çì³íè,
íàïðèêëàä, çðîñòàííÿ ÷àñòîòè ñåðöåâèõ ñêîðî-
÷åíü, ³ ïîâ’ÿçàí³ ç öèì ïîðóøåííÿ êðîâîòîêó,
ìîæóòü ìàòè â³äíîøåííÿ äî ðàííüîãî óøêîäæåí-
íÿ åíäîòåë³þ ïðè ñòðåñ³ [11].

Ãåìîäèíàì³÷í³ çì³íè ï³ä ÷àñ ñèìïàòè÷íî¿ àêòè-
âàö³¿ òà ñèëà òåðòÿ, ãåíåðîâàíà ïîòîêîì êðîâ³, º
âàæëèâèìè äåòåðì³íàíòàìè ñóäèííîãî åíäîòåë³-
àëüíîãî ãîìåîñòàçó. Âîíè ìîæóòü âòÿãóâàòèñü ó
ñïðè÷èíåí³ ñòðåñîì çì³íè ñóäèííî¿ ðåàêòèâíîñò³.
Ìåõàíîñåíñîðè íà åíäîòåë³àëüíèõ êë³òèíàõ âèÿâ-
ëÿþòü ìåõàíîòðàíñäóêö³þ («wall shear stress») ³
òðàíñôîðìóþòü ¿¿ â á³îõ³ì³÷í³ ñèãíàëè, ÿê³ âèêëè-
êàþòü àäàïòèâí³ ñóäèíí³ ðåàêö³¿ [7, 8].

Çà äàíèìè Daiber À. et al. (2017), åíäîòåë³é,
ÿêèé âèñòèëàº âíóòð³øíþ ñò³íêó ñóäèííî¿ ìåðåæ³,
ðåãóëþº îñíîâí³ ãåìîñòàòè÷í³ ôóíêö³¿, òàê³ ÿê òî-
íóñ ñóäèí, öèðêóëÿö³þ êë³òèí êðîâ³, çàïàëåííÿ ³
àêòèâí³ñòü òðîìáîöèò³â [12]. Åíäîòåë³é ðåãóëþº
ïðîë³ôåðàö³þ ³ ð³ñò ï³äëåãëèõ ãëàäêèõ ì’ÿç³â, ä³º
ÿê áàð’ºð äëÿ êîíòðîëþ îáì³íó íóòð³ºíòàìè, á³î-
ìîëåêóëàìè ³ ìåñåíäæåðàìè ì³æ êðîâ’þ ³ íàâêî-
ëèøí³ìè òêàíèíàìè.

Âñòàíîâëåíî çâîðîòí³é ³íã³á³òîðíèé åôåêò ì³æ
àêòèâí³ñòþ ÑÍÑ ³ îêñèäîì àçîòó (NO), ÿê â ñó-
äèíàõ, òàê ³ â ÖÍÑ. Ìåõàí³çìè, ùî ïðèéìàþòü
ó÷àñòü â ðîçâèòêó ñòðåñ-³íäóêîâàíî¿ ã³ïåðòåíç³¿,
ìîæóòü âêëþ÷àòè äèçðåãóëÿö³þ ÑÍÑ ³ ïîâ’ÿçàí³
øëÿõè îáì³íó NO [13, 14].

Ó ïàö³ºíò³â â ãîñòðîìó ïåð³îä³ çàáîþ ãîëîâíî-
ãî ìîçêó ëåãêîãî òà ñåðåäíüîãî ñòóïåíÿ òÿæêîñò³
ìåòîäîì ³ìóíîôåðìåíòíîãî òâåðäîôàçíîãî àíàë³-
çó âèÿâëåíî ï³äâèùåííÿ ê³ëüê³ñíèõ ïîêàçíèê³â
ñåðîòîí³íó ñèðîâàòêè ïåðèôåðè÷íî¿ êðîâ³, ùî
ïåðåâèùóº 200 íã / ìë [15]. Ïîêàçíèêè ê³ëüê³ñíî-
ãî âì³ñòó ñåðîòîí³íó ñèðîâàòêè êðîâ³ ìîæóòü
ñëóæèòè ä³àãíîñòè÷íèì ìàðêåðîì ñòóïåíÿ òÿæ-
êîñò³ ÷åðåïíî-ìîçêîâî¿ òðàâìè (×ÌÒ) ³ çàñòîñî-
âóâàòèñÿ ïðè êë³í³÷í³é ä³àãíîñòèö³ ó õâîðèõ â ãî-
ñòðîìó ïåð³îä³. Ñòàòèñòè÷íî çíà÷èìèìè
ïðîãíîñòè÷íèìè êðèòåð³ÿìè ó ïîñòðàæäàëèõ ç
×ÌÒ ââàæàþòü: ó ïåðøó äîáó – â³ê, òÿæê³ñòü,
ð³âí³ ïðîãåñòåðîíó ³ ëàêòàòó ó âåíîçí³é êðîâ³, òè-
ðîçèíó, ã³ñòàì³íó, ñåðîòîí³íó â äîáîâ³é ñå÷³, íà 3,
5-7 äîáó - ðÑÎ2, ÂÅ, ê³ëüê³ñòü òðîìáîöèò³â, ð³âí³
ìåò- ³ îêñèãåìîãëîá³íó [16, 17].

Íàáðÿê º ñåðéîçíèì óñêëàäíåííÿì ïðè áàãàòü-
îõ çàõâîðþâàííÿõ ìîçêó, â òîìó ÷èñë³ ïðè òðàâì³.
Ïàòîãåíåç òðàâìàòè÷íîãî íàáðÿêó ìîçêó ñêëàäíèé
³ âêëþ÷àº ô³çè÷íå ðóéíóâàííÿ ì³êðîñóäèí, ì³êðî-
öèðêóëÿòîðí³ çì³íè íàâêîëî ä³ëÿíêè ïåðâèííî¿
òðàâìè ³ çì³íè ïðîíèêíîñò³ ñò³íêè ñóäèíè, ùî

ïðèçâîäÿòü äî âèïîò³âàííÿ ñêëàäîâèõ ïëàçìè â
äîâêîëèøí³ òêàíèíè [6, 18].

Ó ñóäèíàõ ìîçêó º ñåðîòîí³íåðã³÷í³ ðåöåïòîðè,
òîìó ³íòðàêàðîòèäíà, âíóòð³øíüîâåííà àáî ³íòðà-
öåðåáðîâåíòðèêóëÿðíà ³íôóç³ÿ ñåðîòîí³íó ïîì³òíî
âïëèâàº íà ìîçêîâèé êðîâîîá³ã ³ ìåòàáîë³çì, à
òàêîæ çá³ëüøóº ïðîíèêí³ñòü ãåìàòîåíöåôàë³÷íîãî
áàð’ºðó (ÃÅÁ). Âèçíàíîþ º ðîëü åíäîãåííîãî 5-
ÍÒ ó ï³äâèùåí³ ïðîíèêíîñò³ ÃÅÁ, óòâîðåíí³ íà-
áðÿêó ìîçêó òà ðàíí³õ êë³òèííèõ çì³í [19].

Îäíàê, ðîëü ñåðîòîí³íó (5-ã³äðîêñèòðèïòàì³íà,
5-ÍÒ) ïðè ïîë³òðàâì³ íåäîñòàòíüî âèâ÷åíà, ùî
ñòàëî ïðåäìåòîì äàíîãî äîñë³äæåííÿ.

ÌÅÒÀ ÐÎÁÎÒÈ
Âèçíà÷èòè ïàòîãåíåòè÷íó ðîëü ñåðîòîí³íó ñè-

ðîâàòêè êðîâ³ çàëåæíî â³ä ïåðâèííî¿ òÿæêîñò³
óøêîäæåííÿ â ãîñòðîìó ïåð³îä³ ïîë³òðàâìè.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ
Â ðîáîò³ íàâåäåí³ äàí³ êë³í³÷íîãî îáñòåæåííÿ òà

ë³êóâàííÿ 40 ïàö³ºíò³â ç ïîë³òðàâìîþ, äîñòàâëåíèõ
ó â³ää³ëåííÿ àíåñòåç³îëîã³¿ òà ³íòåíñèâíî¿ òåðàï³¿
(ÂÀ²Ò) ÊÍÏ «Êë³í³÷íî¿ ë³êàðí³ øâèäêî¿ ìåäè÷íî¿
äîïîìîãè ì. Ëüâîâà». Ñåðåäí³é â³ê ïîñòðàæäàëèõ
ñêëàäàâ 48,4±5,2 ðîê³â.

Ñòóï³íü òÿæêîñò³ òðàâìàòè÷íèõ ïîøêîäæåíü
âèçíà÷àëè çà äîïîìîãîþ øêàëè Injury Severity
Score (ISS), à äëÿ ïðîãíîçóâàííÿ ñìåðòíîñò³ âè-
êîðèñòîâóâàëè øêàëó APACHE II. Â³äïîâ³äíî äî
ñòðàòèô³êàö³¿ â äîñë³äæåííÿ áóëè âêëþ÷åí³ ïàö³º-
íòè ç òÿæêîþ ïîë³òðàâìîþ (ISS-20-30 áàë³â) –
ãðóïà 1 (18 õâîðèõ) ³ ïîë³òðàâìîþ ñåðåäíüîãî
ñòóïåíÿ òÿæêîñò³ (ISS-10-19 áàë³â) – ãðóïà 2 (22
õâîðèõ). Ó äîñë³äæåííÿ íå âêëþ÷àëè îñ³á ç äå-
êîìïåíñîâàíîþ õðîí³÷íîþ ñóïóòíüîþ ïàòîëîã³ºþ,
òÿæêîþ ×ÌÒ (Glasgow Coma Scale (GCS) < 7á).

Îáñòåæåííÿ ïàö³ºíò³â òà íàäàííÿ ¿ì ìåäè÷íî¿
äîïîìîãè çä³éñíþâàëîñÿ çã³äíî Ïðîòîêîëó íàäàí-
íÿ ìåäè÷íî¿ äîïîìîãè «Ïîë³òðàâìà» (íàêàç ÌÎÇ
¹24 â³ä 17.01.2005); Óí³ô³êîâàíîãî êë³í³÷íîãî
ïðîòîêîëó åêñòðåíî¿ ìåäè÷íî¿ äîïîìîãè: Ïîë-
³òðàâìà (Íàêàç ÌÎÇ ¹34 â³ä 15.01.2014), Ì³æíà-
ðîäíîãî ïðîòîêîëó âåäåííÿ ïàö³ºíò³â ç òðàâìîþ –
Advanced trauma life support (ATLS®): the ninth
edition. ATLS Subcommittee; American College of
Surgeons, Committee on Trauma (2013) [20].

Óñ³ì õâîðèì âèçíà÷àëè ðóòèíí³ ïàðàìåòðè ãå-
ìîäèíàì³êè (ñèñòîë³÷íèé, ä³àñòîë³÷íèé àðòåð³àëü-
íèé òèñê, ð³âåíü ãåìîãëîá³íó, ãåìàòîêðèò, ëåéêî-
öèòîç â äèíàì³ö³ ãîñòðîãî ïåð³îäó. Ïðîâåäåíî
òàêîæ âèçíà÷åííÿ ð³âíÿ ñèðîâàòêîâîãî ñåðîòîí³íó
ìåòîäîì óäîñêîíàëåíî¿ ñïåêòðîôëóîðîìåòð³¿ (Çà-
çóëÿê Ò.Ñ. òà ñï³âàâò., 2007) ïðè ãîñï³òàë³çàö³¿,
÷åðåç 24 ãîä, 28 ãîä, íà 5 äîáó [21]. Íîðìà âì³ñòó
ñåðîòîí³íó ñèðîâàòêè êðîâ³ ó äîðîñëèõ âêàçàíà â
ìåæàõ 0,2-0,3 ìêã/ñì³. Äîñë³äæåííÿ á³îõ³ì³÷íèõ
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ïîêàçíèê³â âèêîíóâàëîñÿ íà áàç³ Öåíòðàëüíî¿ íà-
óêîâî-äîñë³äíî¿ ëàáîðàòîð³¿ òà ëàáîðàòîð³¿ ïðî-
ìèñëîâî¿ òîêñèêîëîã³¿ Ëüâ³âñüêîãî íàö³îíàëüíîãî
ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî
(ÂË ËÍÌÓ).

Ìàòåìàòè÷íèé àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ
çä³éñíåíî çà äîïîìîãîþ ë³öåíç³éíèõ ïàêåò³â ïðè-
êëàäíèõ ïðîãðàì: òàáëè÷íîãî ðåäàêòîðó Microsoft
Office Exel, ïàêåòó ñòàòèñòè÷íîãî àíàë³çó äàíèõ
Statistica. Ïîð³âíÿííÿ ñòàòèñòè÷íèõ õàðàêòåðèñòèê
â ð³çíèõ ãðóïàõ ³ â äèíàì³ö³ ñïîñòåðåæåííÿ ïðî-
âîäèëîñü ç âèêîðèñòàííÿì ïàðàìåòðè÷íèõ ³ íåïà-
ðàìåòðè÷íèõ êðèòåð³¿â (ç óðàõóâàííÿì çàêîíó ðîç-
ïîä³ëó). Ðåçóëüòàòè ïðè p<0,05 ââàæàëèñÿ
ñòàòèñòè÷íî â³ðîã³äíèìè.

ÐÅÇÓËÜÒÀÒÈ ÄÎÑË²ÄÆÅÍÍß
ÒÀ ÎÁÃÎÂÎÐÅÍÍß
Ïðè ãîñï³òàë³çàö³¿ ó ïîñòðàæäàëèõ ç òÿæêîþ

(ãðóïà 1) òà ñåðåäíüîãî ñòóïåíÿ òÿæêîñò³ (ãðóïà
2) ïîë³òðàâìîþ ð³âåíü ñåðîòîí³íó êðîâ³ áóâ íèæ-
÷å íîðìè ó 2,7 ³ 3,6 ðàçè, â³äïîâ³äíî (ðèñ. 1).
Ñòàòèñòè÷íèé àíàë³ç âèçíà÷èâ ñåðåäí³ çíà÷åííÿ
ñåðîòîí³íó ñèðîâàòêè êðîâ³ áåçïîñåðåäíüî ï³ñëÿ
òðàâìè ó õâîðèõ 1 ãðóïè â ìåæàõ – 0,075±0,003
ìêã/ñì³, ó õâîðèõ 2 ãðóïè – 0,055±0,007 ìêã/ñì³.
Ì³æãðóïîâ³ â³äì³ííîñò³ áóëè ñòàòèñòè÷íî â³ðîã³ä-
íèìè (ð=0,049).

Òàêèì ÷èíîì, òðàâìàòè÷íå ïîøêîäæåííÿ ïðè-
çâåëî äî ðîçâèòêó äåô³öèòó ñåðîòîí³íó ñèðîâàò-
êè êðîâ³, á³ëüø âèðàæåíîãî ó ïàö³ºíò³â 2 ãðóïè.

Ïðè ïðîâåäåíí³ àíàë³çó âñòàíîâëåíî, ùî äëÿ
ï³äòðèìêè ãåìîäèíàì³êè íà òë³ ïðîâåäåííÿ ³íôóç-
³éíî¿ òåðàï³¿ ó 8,6% ïàö³ºíò³â 1 ãðóïè âèêîðèñòî-
âóâàëè ñèìïàòîì³ìåòèêè (åï³íåôðèí ó äîç³ 0,3-0,5
ìêã/êã/õâ.) ïðîòÿãîì ïåðøî¿ äîáè ³íòåíñèâíî¿ òå-
ðàï³¿. Öå îáóìîâèëî á³ëüø âèñîê³ ñåðåäí³ çíà÷åí-
íÿ ñåðîòîí³íó ñèðîâàòêè êðîâ³ ïðè ãîñï³òàë³çàö³¿
ó õâîðèõ ç òÿæêîþ òðàâìîþ.

×åðåç 24 ãîäèíè ï³ñëÿ ãîñï³òàë³çàö³¿, íà òë³
ïðîâåäåííÿ ìóëüòèìîäàëüíîãî çíåáîëåííÿ òà ñå-
äàö³¿ â êîìïëåêñ³ ³íòåíñèâíî¿ òåðàï³¿, ðåºñòðóâàëè
ïîäàëüøå çíèæåííÿ ð³âíÿ ñåðîòîí³íó êðîâ³ ó õâî-
ðèõ 1 ³ 2 ãðóï ñïîñòåðåæåííÿ äî 0,043±0,005 ìêã/
ñì³ (ð=0,003 äî ïîïåðåäíüîãî åòàïó) ³ 0,038±0,005
ìêã/ñì³ (ð=0,007 äî ïîïåðåäíüîãî åòàïó), â³äïîâ³-
äíî. Ïðè öüîìó â³äì³ííîñò³ ì³æ ãðóïàìè áóëè íå
â³ðîã³äíèìè (ð=0,471). Òàêèì ÷èíîì, äåô³öèò ñå-
ðîòîí³íó êðîâ³ çíà÷íî ïîñèëþâàâñÿ ïðîòÿãîì ïåð-
øî¿ äîáè ï³ñëÿ òðàâìè, íåçàëåæíî â³ä òÿæêîñò³
òðàâìè òà îáñÿãó ³íôóç³éíî¿ òåðàï³¿.

Íà òë³ ñòàá³ë³çàö³¿ â³òàëüíèõ ôóíêö³é ÷åðåç 2
äîáè ³íòåíñèâíî¿ òåðàï³¿ ñåðåäí³ çíà÷åííÿ ñåðîòîí-
³íó êðîâ³ â³ðîã³äíî ï³äâèùóâàëèñÿ, áóëè âèùå âè-
õ³äíîãî ð³âíÿ ó õâîðèõ 1 ãðóïè – äî 0,090±0,008
ìêã/ñì³ (ð=0,002 äî ïîïåðåäíüîãî åòàïó), 2 ãðóïè
– äî 0,085±0,007 ìêã/ñì³ (ð<0,001 äî ïîïåðåäíü-
îãî åòàïó). Ì³æãðóïîâ³ â³äì³ííîñò³ íå áóëè ñòàòèñ-
òè÷íî â³ðîã³äíèìè (ð=0,659).

Íà 5 äîáó ï³ñëÿ òðàâìè ïîâòîðíî ðåºñòðóâàëè
âèðàæåíèé äåô³öèò ñåðîòîí³íó êðîâ³, éîãî ïîêàç-
íèêè çíèæóâàëèñÿ ó õâîðèõ 1 ³ 2 ãðóï ñïîñòåðå-
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Ðèñ. 1. Äèíàì³êà âì³ñòó ñåðîòîí³íó ó ñèðîâàòö³ êðîâ³ ïàö³ºíò³â â ãîñòðîìó ïåð³îä³ ç òÿæêîþ ³ ñåðåäíüîãî ñòóïåíÿ
òÿæêîñò³ ïîë³òðàâìîþ
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æåííÿ äî 0,052±0,002 ìêã/ñì³ (ð=0,004) ³
0,054±0,007 ìêã/ñì³ (ð=0,004 äî ïîïåðåäíüîãî
åòàïó), â³äïîâ³äíî.

Çà äàíèìè L. G. V. da Costa et al (2017) íàãî-
ëîøóºòüñÿ, ùî íåçàëåæíèìè ïðåäèêòîðàìè ðàí-
íüî¿ ñìåðò³ ó ïàö³ºíò³â ç ïîë³òðàâìîþ º íàñè÷åí-
íÿ àðòåð³àëüíîãî ãåìîãëîá³íó êèñíåì,
ä³àñòîë³÷íèé àðòåð³àëüíèé òèñê, ð³âåíü ëàêòàòó,
ïîêàçíèêè øêàëè êîìè Ãëàçãî, ³íôóç³éíèé îáñÿã
êðèñòàëî¿ä³â ³ ×ÌÒ [22]

Íàÿâí³ñòü òÿæêî¿ ×ÌÒ (GCS < 7á) ó ïàö³ºíò³â
ãðóï ñïîñòåðåæåííÿ áóëà êðèòåð³ºì âèêëþ÷åííÿ ³ç
äàíîãî äîñë³äæåííÿ.

Â 1 ãðóï³ äîñë³äæåííÿ ó õâîðèõ ç òÿæêîþ ïîë-
³òðàâìîþ ïðè ïîñòóïëåíí³ ñåðåäí³ çíà÷åííÿ ñèñ-
òîë³÷íîãî àðòåð³àëüíîãî òèñêó (ÑÀÒ) ñòàíîâèëè
81,3±2,0 ìì ðò ñò., ä³àñòîë³÷íîãî àðòåð³àëüíîãî
òèñêó (ÄÀÒ) áóëè – 43,8±1,3 ìì ðò ñò., íàñè÷åí-
íÿ àðòåð³àëüíî¿ êðîâ³ êèñíåì (ðÎ2) – 85,1±4,2 ìì
ðò. ñò. (òàáë. 1).

     
 

 
   1  

,  . . 81,3±2,0 119,4±2,8* 

,   . .  43,8±1,3 73,8±1,3* 

, /  4,40±0,07 5,93±0,04* 

2,  . . 85,1±4,2 119,4±5,3* 

Òàáëèöÿ 1. Ïîêàçíèêè ãåìîäèíàì³êè  ó õâîðèõ ³ç
òÿæêîþ ïîë³òðàâìîþ ïðîòÿãîì 1 äîáè
³íòåíñèâíî¿ òåðàï³¿

Ïðèì³òêà: * – ð<0,05 äî ïîïåðåäíüîãî åòàïó

     
 

 
   1  

,  . . 90,0±2,5 118,8±2,4* 

,   . .  48,3±1,7 67,9±2,3* 

, /  4,06±0,10 5,63±0,08* 

2,  . . 70,5±13,3 112,0±8,1* 

Òàáëèöÿ 2. Ïîêàçíèêè ãåìîäèíàì³êè  ó õâîðèõ ³ç
ïîë³òðàâìîþ ñåðåäíüîãî ñòóïåíÿ òÿæêîñò³
ïðîòÿãîì 1 äîáè ³íòåíñèâíî¿ òåðàï³¿

Ïðèì³òêà: * – ð<0,05 äî ïîïåðåäíüîãî åòàïó

áóâ ìåíøèì ³ ñêëàâ 4666,7±120,3 ìë, â³äð³çíÿþ-
÷èñü äîñòîâ³ðíî â³ä îá’ºìó ð³äèííî¿ ðåñóñöèòàö³¿
(t=2,6, p<0,05), çàñòîñîâàíîãî â ãðóï³ òÿæêî¿ ïîë-
³òðàâìè.

Ïðè ïîñòóïëåíí³ â ïàö³ºíò³â 2 ãðóïè ÑÂ ñòàíî-
âèâ 4,06±0,10 ë/õâ. (t=2,8, ð<0,05 â³äíîñíî ãðó-
ïè òÿæêî¿ ïîë³òðàâìè). ×åðåç 6 ãîä ë³êóâàííÿ ïî-
êàçíèê ñòàòèñòè÷íî çíà÷óùå çð³ñ, ùî ñâ³ä÷èëî
ïðî ÷³òêó òåíäåíö³þ äî éîãî íîðìàë³çàö³¿ –
4,90±0,10 ë/õâ. (t=5,9, p<0,001). ×åðåç 24 ãîä
ñïîñòåð³ãàëàñü ñòàòèñòè÷íî çíà÷óùà äèíàì³êà
çðîñòàííÿ ÑÂ äî 5,63±0,08 ë/õâ. ³ç íàáëèæåííÿì
äî íîðìè.

Òàêèì ÷èíîì, ðåçóëüòàòè ïðîâåäåíîãî äîñë³ä-
æåííÿ âñòàíîâèëè, ùî áåçïîñåðåäíüî ï³ñëÿ òÿæ-
êî¿ ïîë³òðàâìè òà ñåðåäíüîãî ñòóïåíÿ òÿæêîñò³
ñïîñòåð³ãàëîñÿ çíèæåííÿ âì³ñòó ñåðîòîí³íó ñèðî-
âàòêè êðîâ³ íèæ÷å íîðìè ó 2,7 ³ 3,6 ðàçè, â³äïî-
â³äíî. Íà òë³ ïðîâåäåííÿ àäåêâàòíî¿ ³íòåíñèâíî¿
òåðàï³¿ ïðè íîðìàë³çàö³¿ ãåìîäèíàì³÷íèõ ïîêàç-
íèê³â, ÷åðåç 24 ãîäèíè ñåðåäí³ çíà÷åííÿ ñåðîòîí-
³íó ñèðîâàòêè êðîâ³ â³ðîã³äíî çðîñòàëè âèùå âè-
õ³äíîãî ð³âíÿ. Ïðîòå ÷åðåç 2 äîáè äåô³öèò 5-ÍÒ
ñèðîâàòêè êðîâ³ çðîñòàâ, ùî íà íàøó äóìêó, âêà-
çóâàëî íà ðåàêòèâàö³þ ñèìïàòè÷íî¿ íåðâîâî¿ ñèñ-
òåìè. Îäíàê, íà 5 äîáó ë³êóâàííÿ äåô³öèò ñåðîòî-
í³íó êðîâ³ çáåð³ãàâñÿ, óòðèìóþ÷èñü íèæ÷å íîðìè
ó äîðîñëèõ ïðè ïîâí³é ñòàá³ë³çàö³¿ ïîêàçíèê³â ãå-
ìîäèíàì³êè â îáîõ ãðóïàõ ñïîñòåðåæåííÿ.

ÂÈÑÍÎÂÊÈ
Âì³ñò ñåðîòîí³íó â ñèðîâàòö³ õâîðèõ ç ïîë³-

òðàâìîþ ïðè ãîñï³òàë³çàö³¿ äîñòîâ³ðíî ð³çíèòüñÿ
çàëåæíî â³ä ¿¿ òÿæêîñò³, ùî ðîáèòü ìîæëèâèì
éîãî çàñòîñóâàííÿ â ÿêîñò³ ä³àãíîñòè÷íîãî á³î-
ìàðêåðà. Ïðè ãîñï³òàë³çàö³¿ ïðè òÿæê³é òðàâì³ â³í
áóâ ñòàòèñòè÷íî çíà÷óùå âèùèì ó ïîð³âíÿíí³ ç
ïàö³ºíòàìè ïîë³òðàâìè ñåðåäíüîãî ñòóïåíÿ òÿæ-
êîñò³, ³ ñêëàäàâ, â³äïîâ³äíî 0,075±0,003 ìêã/ñì³ ³
0,055±0,008 ìêã/ñì³ (t=2,34, p<0,05).

Â³äì³÷åíî äâîõôàçíó àêòèâàö³þ ñèìïàòè÷íî¿ íå-
ðâîâî¿ ñèñòåìè ïðîòÿãîì ïåðøèõ äâîõ ä³á, ùî ïðî-
ÿâëÿëîñÿ â äîñòîâ³ðíèõ çì³íàõ ð³âíÿ ñåðîòîí³íó íå-
çàëåæíî â³ä ïåðâèííî¿ òÿæêîñò³ ïîë³òðàâìè.

Äîáîâèé îá’ºì ³íôóç³¿ ïðè òÿæê³é ïîë³òðàâì³ çà
ïåðø³ 24 ãîäèíè ñêëàäàâ 5125,0±131,6 ìë. Ïðè
ïîñòóïëåíí³ ñåðöåâèé âèêèä (ÑÂ) ñòàíîâèâ
4,4±0,1 ë/õâ., à ÷åðåç 24 ãîä ë³êóâàííÿ ïîêàçíèê
ñòàòèñòè÷íî çíà÷óùå çð³ñ äî 5,9±0,04 (t=18,8,
p<0,001), äîð³âíþþ÷è íîðì³. Ïðè öüîìó ÷åðåç 24
ãîä ï³ñëÿ ãîñï³òàë³çàö³¿ ð³âåíü ÑÀÒ ñòàòèñòè÷íî
çíà÷óùå çð³ñ äî 119,4±2,8 (t=11,1, p<0,001), à
ÄÀÒ – äî 73,8±1,3 ìì ðò. ñò. (t=8,9,  p<0,001).

Ó ïàö³ºíò³â 2 ãðóïè ïðè ãîñï³òàë³çàö³¿ ñåðåäí³
çíà÷åííÿ ÑÀÒ ñòàíîâèëè 90,0±2,5 ìì ðò. ñò., áó-
äó÷è ñòàòèñòè÷íî çíà÷óùå âèùèìè, í³æ ó 1 ãðóï³
(t=2,7, p<0,05). ÄÀÒ ñóòòºâî íå â³äð³çíÿâñÿ
(43,8±1,3 ìì ðò. ñò.). Ïðè öüîìó ñåðåäí³ çíà÷åí-
íÿ ðÎ2 äîð³âíþâàëè 70,5±13,3 ìì ðò. ñò., â³ðîã³ä-
íî íå â³äð³çíÿëèñÿ â³ä 1 ãðóïè çà ðàõóíîê âåëè-
êî¿ âàð³àö³¿ ïîêàçíèê³â (òàáë. 2).

×åðåç 24 ãîä â³ä ãîñï³òàë³çàö³¿ ð³âåíü ÑÀÒ ñòà-
íîâèâ 118,8±2,4 ìì ðò. ñò. (t=8,3, ð<0,001), ÄÀÒ
ñòàòèñòè÷íî çíà÷óùå çð³ñ äî 67,9±2,3 ìì ðò. ñò.
(t=6,9, ð<0,01), áóäó÷è äîñòîâ³ðíî íèæ÷èì, í³æ
â ãðóï³ òÿæêî¿ ïîë³òðàâìè (t=2,23, p<0,05).

Â ãðóï³ ïàö³ºíò³â ç ïîë³òðàâìîþ ñåðåäíüîãî
ñòóïåíÿ òÿæêîñò³ îá’ºì ³íôóç³¿ ïðîòÿãîì 1 äîáè
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ÌÀÒÎËÈÍÅÖ Í.Â.
ÈÇÌÅÍÅÍÈß ÑÎÄÅÐÆÀÍÈß ÑÅÐÎÒÎÍÈÍÀ Â ÑÛÂÎÐÎÒÊÅ ÊÐÎÂÈ Â ÎÑÒÐÎÌ ÏÅÐÈÎÄÅ ÏÎËÈÒÐÀÂÌÛ
ÐÀÇËÈ×ÍÎÉ ÑÒÅÏÅÍÈ ÒßÆÅÑÒÈ

Ëüâîâñêèé íàöèîíàëüíûé ìåäèöèíñêèé óí³âåðñèòåò èìåíè Äàíèëà Ãàëèöêîãî
ÂÂÅÄÅÍÈÅ. Ðîëü ýíäîãåííîãî ñåðîòîíèíà â ïîâûøåíèè ïðîíèöàåìîñòè ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà, îáðàçîâàíèè
îòåêà ìîçãà è ðàííèõ êëåòî÷íûõ èçìåíåíèé, à òàêæå åãî çíà÷åíèå, êàê ìàðêåðà ñòåïåíè òÿæåñòè ×ÌÒ ÿâëÿåòñÿ
îáùåïðèçíàííûì. Îäíàêî, ðîëü ñåðîòîíèíà è åãî âëèÿíèå íà ãåìîäèíàìèêó ïðè ïîëèòðàâìå íåäîñòàòî÷íî èçó÷åíû.
ÖÅËÜ ÐÀÁÎÒÛ. Îïðåäåëèòü ïàòîãåíåòè÷åñêóþ ðîëü ñåðîòîíèíà ñûâîðîòêè êðîâè â çàâèñèìîñòè îò ïåðâè÷íîé òÿæåñòè
ïîâðåæäåíèÿ â îñòðîì ïåðèîäå ïîëèòðàâìû.
Ìàòåðèàëû è ìåòîäû. Â ðàáîòå ïðèâåäåíû äàííûå îáñëåäîâàíèÿ 40 áîëüíûõ ñ ïîëèòðàâìîé ñðåäíåé è òÿæåëîé
ñòåïåíè íà áàçå ÊÍÏ «ÊËØÌÄ ã. Ëüâîâà». Ñðåäíèé âîçðàñò ïîñòðàäàâøèõ ñîñòàâëÿë 48,4 ± 5,2 ëåò. Êðîìå ðóòèííûõ
ïàðàìåòðîâ îïðåäåëÿëè óðîâåíü ñûâîðîòî÷íîãî ñåðîòîíèíà ìåòîäîì óñîâåðøåíñòâîâàííîé ñïåêòðîôëóîðîìåòðèè.
ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ. Â ãðóïïå òÿæåëîé ïîëèòðàâìû ïðè ïîñòóïëåíèè ñåðäå÷íûé âûáðîñ (ÑÂ) ñîñòàâèë
4,40 ± 0,07 ë/ìèí ñ íîðìàëèçàöèåé â òå÷åíèå ñóòîê. Ñîäåðæàíèå ñåðîòîíèíà â ñûâîðîòêå êðîâè ïðè ïîñòóïëåíèè ñîñòàâèë
0,075 ± 0,003 ìêã/ñì, ÷åðåç 24÷ äîñòîâåðíî ñíèæàëñÿ – 0,043 ± 0,005 ìêã/ñì. Ê êîíöó 2-õ ñóòîê óðîâåíü ñåðîòîíèíà
ïîâòîðíî äîñòîâåðíî âîçðàñòàë – 0,090 ± 0,008 ìêã/ñì.
Â ãðóïïå ïîëèòðàâìû ñðåäíåé òÿæåñòè ÑÂ ïðè ïîñòóïëåíèè ñîñòàâëÿë 4,06 ± 0,10 ë/ìèí è áûë ñòàòèñòè÷åñêè çíà÷èìî
íèæå òÿæåëîé ïîëèòðàâìû, à óæå ÷åðåç 6 ÷ ëå÷åíèÿ íîðìàëèçîâàëîñü ïðè äîñòîâåðíî ìåíüøåì îáúåìå èíôóçèè.
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Ñîäåðæàíèå ñåðîòîíèíà â ñûâîðîòêå êðîâè ïðè ïîñòóïëåíèè áûë ñòàòèñòè÷åñêè çíà÷èìî íèæå ïî ñðàâíåíèþ ñ òÿæåëîé
ïîëèòðàâìîé, è ñîñòàâèë 0,055 ± 0,008 ìêã/ñì, ÷åðåç 24 ÷ – 0,038 ± 0,005 ìêã/ñì, íà êîíåö 2-ãî äíÿ - 0,085 ± 0,007 ìêã/ñì.
ÂÛÂÎÄÛ. Ñîäåðæàíèå ñåðîòîíèíà â ñûâîðîòêå áîëüíûõ ñ ïîëèòðàâìîé ïðè ïîñòóïëåíèè äîñòîâåðíî ðàçëè÷àåòñÿ â
çàâèñèìîñòè îò åå òÿæåñòè, ÷òî äåëàåò âîçìîæíûì åãî ïðèìåíåíèå â êà÷åñòâå äèàãíîñòè÷åñêîãî áèîìàðêåðà. Îòìå÷åíî
äâóõôàçíóþ àêòèâàöèþ ñèìïàòè÷åñêîé íåðâíîé ñèñòåìû â òå÷åíèå ïåðâûõ äâóõ ñóòîê, ÷òî ïðîÿâèëîñü â äîñòîâåðíûõ
èçìåíåíèÿõ óðîâíÿ ñåðîòîíèíà íåçàâèñèìî îò ïåðâè÷íîé òÿæåñòè ïîëèòðàâìû.
Êëþ÷åâûå ñëîâà: ïîëèòðàâìà, ñåðîòîíèí, áèîìàðêåð òÿæåñòè, ñèìïàòè÷åñêàÿ íåðâíàÿ ñèñòåìà

MATOLINETS N.V.
CHANGES IN THE SERUM SEROTONIN LEVEL DURING THE ACUTE PERIOD OF MULTIPLE TRAUMA
OF VARYING DEGREES OF SEVERITY

Lviv national medical university named after Danylo Galytskyi
Introduction. The roles of endogenous serotonin such as its effect in the increased permeability of the blood-brain barrier,
its effects upon the formation of cerebral edema as well as its participation in early cellular changes are well known and
its significance as a marker of severity of traumatic brain injuries is recognized. However, the role of serotonin and its
effect on hemodynamics in multiple trauma have not been sufficiently studied yet.
Aim. To determine the pathogenetic role of serum serotonin, depending on the initial primary severity of injury in the
acute period of multiple trauma with traumatic brain injury.
Materials and methods. The study consisted of 40 patients with moderate and severe degrees of multiple trauma
which were treated in the Lviv emergency hospital. The average age of the patients was 48.4 ± 5.2 years. In addition to
standard laboratory parameters, serum serotonin levels were determined by the improved spectrofluorometry method.
Results and discussion. In the group of patients with severe multiple trauma the initial cardiac output (CO) was 4.40
± 0.07 l / min with a normalization during the first day. The serum serotonin level on admission was 0.075 ± 0.003 ìg /
cm³ and after 24 hours it decreased significantly to 0.043 ± 0.005 ìg / cm³. At the end of the 2nd day of treatment, the
serotonin levels increased to 0.090 ± 0.008 ìg / cm³. In the group of patients with moderate multiple trauma, the initial
CO was 4,06 ± 0,10 l / min which was a significantly lower than those of the severe multiple trauma patients. After 6
hours of treatment the CO normalized with a significantly lower volume of infusion. The content of serotonin in the blood
serum on admission was significantly lower compared to the group with severe multiple trauma and amounted to 0,055 ±
0,008 ìg / cm³, after 24 hours 0,038 ± 0,005 ìg / cm³, at the end of the 2 nd day 0,085 ± 0,007 ìg / cm³.
Conclusion. Serotonin content in the serum of patients with multiple trauma during hospitalization varies significantly depending
on the severity of the multiple trauma, which makes it possible to use its as a diagnostic-prognostic bio-marker. A two-
phased activation of the sympathetic nervous system during the first two days of treatment was noted, which manifested
itself in significant fluctuations in the level of serotonin, regardless of the primary severity of the multiple trauma.
Keywords: multiple trauma, diagnosis, severity of trauma, biomarker, serotonin
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