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Âïëèâ àëîòðàíñïëàíòàö³¿ åìáð³îíàëüíèõ
ïëþðèïîòåíòíèõ ïðîãåí³òîðíèõ êë³òèí íà äèíàì³êó
ñèñòåìíîãî àðòåð³àëüíîãî òèñêó ó ùóð³â
ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ

Â ðàáîòå èññëåäîâàíî âëèÿíèå àëëîòðàíñïëàíòàöèè ýìáðèîíàëüíûõ ïëþðèïîòåíòíûõ
ïðîãåíèòîðíûõ êëåòîê íà äèíàìèêó ñèñòåìíîãî àðòåðèàëüíîãî äàâëåíèÿ ó êðûñ ñ ãåíåòè-
÷åñêè äåòåðìèíèðîâàííîé àðòåðèàëüíîé ãèïåðòåíçèåé. Óñòàíîâëåíî, ÷òî îäíîêðàòíîå
âíóòðèâåííîå ââåäåíèå ýìáðèîíàëüíûõ ïëþðèïîòåíòíûõ ïðîãåíèòîðíûõ êëåòîê ñïîíòàí-
íî ãèïåðòåíçèâíûì êðûñàì â êîëè÷åñòâå 5�107/ìë âûçûâàåò ñíèæåíèå ñèñòåìíîãî àðòåðè-
àëüíîãî äàâëåíèÿ íà ïðîòÿæåíèè îäíîãî ìåñÿöà

  Î.Ë. Êóõàð÷óê, Â.Â. Ðàä÷åíêî, Â.Ì. Ñ³ðìàí, Â.Ô. Ñàãà÷

ÂÑÒÓÏ

×èñëåíí³ äîñë³äæåííÿ îñòàííüîãî äåñÿòè-
ð³÷÷ÿ ñâ³ä÷àòü, ùî â ïàòîãåíåç³ ã³ïåðòîí-
³÷íî¿ õâîðîáè ó ëþäèíè âàæëèâó ðîëü â³-
ä³ãðàº åíäîòåë³àëüíà äèñôóíêö³ÿ, ñóò-
í³ñòü ÿêî¿ ïîëÿãàº â ãåíåòè÷íî äåòåðì³íî-
âàíîìó ïîðóøåíí³ äèíàì³÷íî¿ ð³âíîâàãè
ì³æ ôóíêö³îíàëüíî àíòàãîí³ñòè÷íèìè âà-
çîàêòèâíèìè ÷èííèêàìè ïàðà- òà àâòî-
êðèííî¿ ä³¿ [1,2,5,6,11,12]. Ó ùóð³â ç³ ñïîí-
òàííîþ ã³ïåðòåíç³ºþ ï³äâèùåííÿ àðòå-
ð³àëüíîãî òèñêó ââàæàºòüñÿ íàéá³ëüø áëèçü-
êèì äî òàêîãî ó õâîðèõ íà åñåíö³éíó ã³-
ïåðòåíç³þ [7,10,13]. Âñòàíîâëåíî, ùî ó
ùóð³â ç ã³ïåðòåíç³ºþ ãåíåòè÷í³ äåôåêòè íà
ð³âí³ åíäîòåë³àëüíî¿ êë³òèíè ïåðåõîäÿòü ó
ïîðóøåííÿ áàëàíñó àðã³íàçíîãî ³ NO-ñèí-
òàçíîãî øëÿõ³â ìåòàáîë³çìó L-àðã³í³íó
[14,15] àáî ôóíêö³îíàëüíî¿ âçàºìîä³¿ åí-
äîòåë³àëüíîãî ôàêòîðà ðåëàêñàö³¿ é åíäî-
òåë³íó-1 [4] òà àíòàãîí³ñòè÷íèõ åéêîçà-
íî¿ä³â [8]. Á³îõ³ì³÷í³ ïîðóøåííÿ ïîºä-
íóþòüñÿ ç óøêîäæåííÿì åíäîòåë³þ, ïðî
ùî ñâ³ä÷àòü íàêîïè÷åííÿ â êðîâ³ õâîðèõ

íà ã³ïåðòîí³þ åíäîòåë³àëüíèõ ò³ëåöü òà
á³îõ³ì³÷í³ çì³íè â ðåçèñòèâíèõ ñóäèíàõ
[11,12]. Îòæå, ïîøóêè çàñîá³â åíäîòåë³îï-
ðîòåêòö³¿ òà ðååíäîòåë³çàö³¿ ñóäèííîãî
ðóñëà çàëèøàþòüñÿ àêòóàëüíèìè.

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî âèç-
íà÷åííÿ âïëèâó åìáð³îíàëüíèõ ïëþðèïî-
òåíòíèõ ïðîãåí³òîðíèõ êë³òèí (ÅÏÏÊ) íà
äèíàì³êó ñèñòåìíîãî àðòåð³àëüíîãî òèñ-
êó ó ùóð³â ç ãåíåòè÷íî äåòåðì³íîâàíîþ
àðòåð³àëüíîþ ã³ïåðòåíç³ºþ.

ÌÅÒÎÄÈÊÀ

Ó ðîáîò³ âèêîðèñòàíî ñòàòåâîçð³ëèõ ñàì-
ö³â ³ ñàìèöü ç íîðìàëüíèì òèñêîì (êîíò-
ðîëü) ³ ùóð³â ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ
(äîñë³ä). Äëÿ âèä³ëåííÿ ÅÏÏÊ âàã³òíèõ
ñàìèöü á³ëèõ ùóð³â ç íîðìàëüíèì òèñêîì
ââîäèëè â íåìáóòàëîâèé íàðêîç (40 ìã/êã
âíóòð³øíüîî÷åðåâèííî) íà 12 ñòàä³¿ ðîç-
âèòêó åìáð³îí³â çà Àñòàóðîâèì [9]. Ï³ñëÿ
àñåïòè÷íî¿ îáðîáêè îïåðàö³éíîãî ïîëÿ
(96î åòèëîâèé ñïèðò, éîä) ïðîâîäèëè ñå-
ðåäèííó ëàïàðîòîì³þ ïî á³ë³é ë³í³¿ æèâî-
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òà. Îáèäâà ðîãè ìàòêè âèâîäèëè â îïåðà-
ö³éíó ðàíó ³ ðîçð³çàëè ñòåðèëüíèìè íîæè-
öÿìè âïîïåðåê (á³ëÿ åìáð³îí³â). Îñòàíí³
âèëóùóâàëè â ñòåðèëüíó ÷àøêó Ïåòð³ ç
îõîëîäæåíèì äî 4 îÑ ñåðåäîâèùåì Õåíê-
ñà ç ãåíòàì³öèíîì (ê³íöåâà êîíöåíòðàö³ÿ �
0,001 %). Ï³ñëÿ ïîòð³éíî¿ ïðîìèâêè ç åìá-
ð³îí³â âèä³ëÿëè ÅÏÏÊ çà ðîçðîáëåíîþ íà-
ìè ìåòîäèêîþ (çàÿâêà íà ïàòåíò Óêðà¿íè
¹ 20022097445). Ñóñïåíç³þ ÅÏÏÊ ïðî-
ïóñêàëè ÷åðåç êàïðîíîâèé ô³ëüòð (200 ìêì).
Êîíòðîëü æèòòºçäàòíîñò³ ÅÏÏÊ çä³éñíþ-
âàëè çà äîïîìîãîþ ñâ³òëîâî¿ ì³êðîñêîï³¿
ïðè çàáàðâëåíí³ êë³òèí òðèïàíîâèì ñèí³ì.
Âèä³ëåí³ êë³òèíè ó ê³ëüêîñò³ 5�107/ìë ââî-
äèëè â ÿðåìíó âåíó äîñë³äíèõ ùóð³â ï³ä
íåìáóòàëîâèì íàðêîçîì.

Ñèñòåìíèé àðòåð³àëüíèé òèñê (ÑÀÒ)
âèì³ðþâàëè âïðîäîâæ 45 ä³á ç ³íòåðâàëîì
ó 7 ä³á íå³íâàç³éíèì ôîòîïëåòèçìîãðàô³-
÷íèì ìåòîäîì ó õâîñòîâ³é àðòåð³¿ íàðêî-
òèçîâàíèõ íåìáóòàëîì òâàðèí [15]. Ïåð-
øèé âèì³ð ÑÀÒ ïðîâîäèëè íà òðåòþ äîáó
ï³ñëÿ òðàíñïëàíòàö³¿ ÅÏÏÊ.

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðå-
çóëüòàò³â âèêîíóâàëè çà ïðîãðàìîþ �Á³î-
Ñòàò� ç âèçíà÷åííÿì êðèòåð³¿â Ñòüþäåí-
òà, χ2, Ó³ëêîêñîíà ³ ïàðíîãî êðèòåð³þ Ñòüþ-
äåíòà [3].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ðåçóëüòàòè äîñë³äæåííÿ, íàâåäåí³ ó òàá-
ëèö³, ñâ³ä÷àòü, ùî íà òðåòþ äîáó ï³ñëÿ
âíóòð³øíüîâåííîãî ââåäåííÿ ñóñïåíç³¿
åìáð³îíàëüíèõ ïëþðèïîòåíòíèõ ïðîãåí³-
òîðíèõ êë³òèí ÑÀÒ çíèæóâàâñÿ â³äíîñíî
âèõ³äíîãî çíà÷åííÿ íà 16,2 %. Íà 10-òó
äîáó åêñïåðèìåíòó ÑÀÒ çàçíàâàâ ìàêñè-
ìàëüíèõ çì³í ³ áóâ ìåíøèì çà âèõ³äí³ ïî-
êàçíèêè íà 22,8 %. Íà 17-òó äîáó ñïîñòå-
ðåæåííÿ ÑÀÒ ñòàíîâèâ 77,2 % â³ä âè-
õ³äíîãî ð³âíÿ, íà 25-òó � 85,5 %, íà 31-øó �
90,0 %. Íà 38-ìó ³ 45-òó äîáó çì³íè ÑÀÒ
áóëè íåäîñòîâ³ðíèìè, ïðîòå òåíäåíö³ÿ äî
çíèæåííÿ àðòåð³àëüíîãî òèñêó çáåð³ãàëà-

ñÿ: ñåðåäí³ çíà÷åííÿ ÑÀÒ áóëè â³äïîâ³äíî íà
5,4 ³ 6,2 % ìåíøèìè, í³æ íà ïî÷àòêó äîñë³äó.

Îòæå, îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü
ïðî òðèâàëèé ã³ïîòåíçèâíèé åôåêò àëîò-
ðàíñïëàíòàö³¿ ÅÏÏÊ � àðòåð³àëüíèé òèñê
âèÿâëÿâñÿ äîñòîâ³ðíî ìåíøèì çà âèõ³äí³
çíà÷åííÿ ïðîòÿãîì 1 ì³ñ.

Íà ðèñóíêó íàâåäåíà äèíàì³êà ÑÀÒ ó
â³äñîòêàõ â³ä âèõ³äíîãî çíà÷åííÿ ï³ñëÿ
âíóòð³øíüîâåííîãî ââåäåííÿ äîñë³äíèì
ùóðàì ÅÏÏÊ. Ãðàô³÷íå çîáðàæåííÿ ðå-
çóëüòàò³â äîñë³äæåííÿ íàî÷íî äåìîíñò-
ðóº, ùî ìàêñèìàëüíå çíèæåííÿ àðòåð³àëü-
íîãî òèñêó â³äáóâàºòüñÿ íà 10-òó äîáó
ï³ñëÿ àëîòðàíñïëàíòàö³¿ ÅÏÏÊ ³ òðèâàº
äî 17-¿ äîáè, ï³ñëÿ ÷îãî ïî÷èíàºòüñÿ ïî-
ñòóïîâå ï³äâèùåííÿ ÑÀÒ äî âèõ³äíèõ ïî-
êàçíèê³â, ùî ï³äêðåñëþºòüñÿ íàÿâí³ñòþ
â³äïîâ³äíîãî ë³í³éíîãî ô³ëüòðà àïðîêñè-
ìàö³¿. Òàêà äèíàì³êà äîñèòü ÷³òêî âì³-
ùóºòüñÿ ó ÷àñîâ³ ïàðàìåòðè ïåðâèííî¿ ðå-
àêö³¿ â³äòîðãíåííÿ òðàíñïëàíòàòà. Òîáòî
çíèêíåííÿ ã³ïîòåíçèâíîãî åôåêòó ìîæå áó-
òè íàñë³äêîì ïîñòóïîâîãî çìåíøåííÿ
ê³ëüêîñò³ òðàíñïëàíòîâàíèõ ÅÏÏÊ àáî ¿õ
ïîõ³äíèõ âíàñë³äîê ³ìóííî¿ ðåàêö³¿ îðãà-
í³çìó õîçÿ¿íà íà êë³òèííèé òðàíñïëàíòàò.

Ñòîñîâíî ìåõàí³çì³â ã³ïîòåíçèâíî¿ ä³¿
àëîòðàíñïëàíòàö³¿ ÅÏÏÊ íà äèíàì³êó ÑÀÒ
ìîæíà çðîáèòè òðè ïðèïóùåííÿ, ÿê³ ïîòðå-
áóþòü ïåðåâ³ðêè. Ïåðøå � ÅÏÏÊ âáóäî-
âóþòüñÿ â äåíóäîâàí³ ä³ëÿíêè ñóäèííîãî
ðóñëà ³ ï³ä âïëèâîì ì³êðîîòî÷åííÿ çàçíà-
þòü äèôåðåíö³àö³¿ â åíäîòåë³îöèòè, âèêî-
íóþ÷è çàì³ñíó ôóíêö³þ. Äðóãå � òðàíñ-
ïëàíòîâàí³ êë³òèíè ïåðñèñòóþòü â îð-
ãàí³çì³ ó êðîâîòîö³, à íà ñóäèíè äåïðå-
ñîðíèé âïëèâ çä³éñíþþòü á³îëîã³÷íî àê-
òèâí³ ðå÷îâèíè, ùî íèìè óòâîðþþòüñÿ.
Òðåòº � ÅÏÏÊ ïðîíèêàþòü êð³çü ãåìàòî-
åíöåôàë³÷íèé áàð�ºð ³ âïëèâàþòü íà öåí-
òðàëüí³ ìåõàí³çìè ðåãóëÿö³¿ àðòåð³àëüíî-
ãî òèñêó.

Ñë³ä çàçíà÷èòè, ùî á³ëüø³ñòü ë³òåðà-
òóðíèõ ïîâ³äîìëåíü ñâ³ä÷èòü íà êîðèñòü
ïåðøîãî ïðèïóùåííÿ: âñòàíîâëåíî, ùî
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Âïëèâ àëîòðàíñïëàíòàö³¿

åìáð³îíàëüí³ ñòîâáóðîâ³ òà á³ëüø ðîçâè-
íåí³ ïðîãåí³òîðí³ êë³òèíè åìáð³îíà çäàòí³
ó çîí³ óøêîäæåííÿ òêàíèí ïåðåòâîðþâà-
òèñÿ íà ñïåö³àë³çîâàí³ êë³òèíè, òèï ³ âèä

ÿêèõ çàëåæèòü â³ä ì³êðîîòî÷åííÿ [16,17].
Òàêèì ÷èíîì, îäíîðàçîâå âíóòð³øíüî-

âåííå ââåäåííÿ åìáð³îíàëüíèõ ïëþðèïî-
òåíòíèõ ïðîãåí³òîðíèõ êë³òèí ùóðàì

Äèíàì³êà ñèñòåìíîãî àðòåð³àëüíîãî òèñêó (ìì ðò. ñò.) ùóð³â ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ
ï³ñëÿ âíóòð³øíüîâåííîãî ââåäåííÿ åìáð³îíàëüíèõ ïëþðèïîòåíòíèõ ïðîãåí³òîðíèõ êë³òèí

  1 155 145 100 130 130 130 140 140

  2 145 100 100 100 120 115 100 110

  3 160 135 130 100 120 140 150 150

  4 160 140 110 110 130 130 140 150

  5 145 115 130 120 125 140 150 150

  6 150 95 130 140 130 120 150 150

  7 145 140 130 130 160 160 160 150

  8 145 140 100 140 115 150 150 130

  õ±Sx 150,60±2,40 126,20±7,05 116,20±5,32 121,20±5,81 128,80±4,89 135,60±5,30 142,50±6,48 141,20±5,15

  Md 147,5 137,5 120,0 125,0 127,5 135,0 150,0 150,0

  Min 145,0 95,0 100,0 100,0 115,0 115,0 100,0 110,0

  Max 160,0 145,0 130,0 140,0 160,0 160,0 160,0 150,0

Êðèòåð³é Ñòüþäåíòà t=3,271 t=5,887 t=4,677 t=4,019 t=2,579 t=1,176 t=1,649

P=0,006 P<0,001 P<0,001 P=0,001 P=0,022 P=0,259 P=0,121

Ïàðíèé êðèòåð³é t=3.745 t=5,946 t=4,138 t=3,809 t=2,393 t=1,217 t=2,007

Ñòüþäåíòà P=0,007 P<0,001 P=0,004 P=0,007 P=0,048 P=0,263 P=0,085

Êðèòåð³é χ2 χ2=10,952 χ2=8,541 χ2=11,921 χ2=6,818 χ2=8,069 χ2=9,797 χ2=4,795

P=0,015 P=0,047 P=0,010 P=0,102 P=0,058 P=0,026 P=0,250

Êðèòåð³é Ó³ëêîêñîíà W=36,0 W=36,0 W=36,0 W=24,0 W=27,0 W=13,0 W=22,0

P<0,024 P<0,024 P<0,024 P<0,024 P>0,054 P>0,046 P>0,046

Ïðèì³òêà: Ð � ñòóï³íü äîñòîâ³ðíîñò³ çì³í ñèñòåìíîãî àðòåð³àëüíîãî òèñêó â³äíîñíî âèõ³äíîãî ð³âíÿ.

¹ ï/ï
Âèõ³äíèé

ñòàí
3-òÿ äîáà 10-òà äîáà 17-òà äîáà 24-òà äîáà 31-øà äîáà 38-ìà äîáà 45-òà äîáà

Äèíàì³êà ñèñòåìíîãî àðòåð³àëüíîãî òèñêó (ÑÀÒ) ó ùóð³â ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ ï³ñëÿ àëîòðàíñïëàíòàö³¿
åìáð³îíàëüíèõ ïðîãåí³òîðíèõ êë³òèí (ó % â³ä âèõ³äíîãî ð³âíÿ): 1 � ÑÀÒ, 2 � àïðîêñèìàö³ÿ (ë³í³éíèé ô³ëüòð)
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ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ ó ê³ëüêîñò³
5�107/ìë âèêëèêàº çíèæåííÿ ÑÀÒ, ùî òðè-
âàº ïðîòÿãîì 1 ì³ñ.

O.L. Kukharchuk, V.V. Radchenko, V.M. Sirman,
V.F. Sagach

THE INFLUENCE OF ALLOTRANSPLANTATION OF
EMBRYONIC PLURIPOTENT PROGENITOR CELLS
ON THE SYSTEMIC ARTERIAL PRESSURE DYNAM-
ICS IN SPONTANEOUSLY HYPERTENSIVE RATS

The influence of embryonic pluripotent progenitor cells on
the dynamics of the systemic arterial pressure was examined
in rats with genetically determined arterial hypertension. It
has been established that the single intravenous administra-
tion of the embryonic pluripotent and progenitor cells to
spontaneously hypertensive rats in the amount of 5 x 107 ml
lead to the lowering of the systemic arterial pressure for one
month.
Coordination Center for Organs, Tissues and Cell Trans-
plantation Ministry of Health of Ukraine, Kiev
A.A.Bogomolets Institute of Physiology National Academy of
Science of Ukraine, Kiev
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