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Ï.Ë. Ñòàðîêàäîìñüêèé

Çàù³÷í³ ì³øêè õîì�ÿêà ÿê ìîäåëü äëÿ äîñë³äæåííÿ
ïðîíèêíîñò³ ñëèçîâî¿ îáîëîíêè ïîðîæíèíè ðîòà

Ïðåäëîæåíà ìåòîäèêà ïðåäâàðèòåëüíîé îöåíêè ïðîíèöàåìîñòè ñëèçèñòîé îáîëî÷êè ïîëîñòè
ðòà äëÿ âûñîêîìîëåêóëÿðíûõ ñîåäèíåíèé. Â êà÷åñòâå ìîäåëè ñëèçèñòîé ðòà èñïîëüçîâàëè
èçîëèðîâàííûå çàùå÷íûå ìåøêè õîìÿêà (ÇÌÕ). Ýêñïåðèìåíòàëüíî ïîêàçàíî ïðîíèöàåìîñòü
ñëèçèñòîé îáîëî÷êè äëÿ a-èíòåðôåðîíà, èíñóëèíà. Äîêàçàíî, ÷òî íóêëåèíîâûå êèñëîòû è
ïåðîêñèäàçà íå ñïîñîáíû ïðåîäîëåòü áàðüåð ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà, à èíñóëèí
ïðåîäîëåâàåò åå, äâèãàÿñü ïî êàíàëàì ìåæêëåòî÷íîãî ìàòðèêñà. Ìû ïîêàçàëè, ÷òî íåñìîòðÿ
íà ðàçëè÷èÿ â ñòðîåíèè ñëèçèñòîé îáîëî÷êè ðòà õîìÿêà è ÷åëîâåêà, èçîëèðîâàííûå ÇÌÕ
ÿâëÿþòñÿ óäîáíîé è äåøåâîé ìîäåëüþ äëÿ ïåðâè÷íîé îöåíêè áóêêàëüíîé ïðîíèöàåìîñòè äëÿ
ëåêàðñòâåííûõ ìàêðîìîëåêóë.

ÂÑÒÓÏ

Îäíèì ³ç ïåðñïåêòèâíèõ ñïîñîá³â äîñòàâêè
ë³êóâàëüíèõ ³ ïðîô³ëàêòè÷íèõ ïðåïàðàò³â ó
îðãàí³çì ëþäèíè º ââåäåííÿ ë³ê³â ÷åðåç
ñëèçîâó îáîëîíêó ðîòà, àáî áóêàëüíèé øëÿõ
ââåäåííÿ (â³ä ëàò.  bucca � ùîêà).  Òàê³
íèçüêîìîëåêóëÿðí³ ïðåïàðàòè, ÿê í³òðî-
ãë³öåðèí, í³êîòèí, ìåíòîë, àíòèá³îòèêè
ââîäÿòü â îðãàí³çì çà äîïîìîãîþ ïðèðîäíîãî
¿õ âñìîêòóâàííÿ ñëèçîâîþ îáîëîíêîþ ðîòà [1,
4].  Îäíàê îñîáëèâèé ³íòåðåñ âèêëèêàº
ìîæëèâ³ñòü áóêàëüíîãî òðàíñïîðòó âèñîêî-
ìîëåêóëÿðíèõ ïðåïàðàò³â (³íñóë³í, ³íòåðôåðîí
òîùî) [6�8]. Áóêàëüíèé ñïîñ³á ââåäåííÿ á³ëê³â
äîçâîëÿº óíèêíóòè äåÿêèõ ïîá³÷íèõ åôåêò³â,
ùî âèíèêàþòü âíàñë³äîê ³í�ºêö³é � çíèæóºòü-
ñÿ éìîâ³ðí³ñòü âèíèêíåííÿ ³ìóíîëîã³÷íèõ
ðåàêö³é, ïîâ�ÿçàíèõ ³ç ð³çêèìè çì³íàìè
êîíöåíòðàö³¿ ÷óæîð³äíîãî á³ëêà ó êðîâ³, çíèêàº
ïðîáëåìà áîëüîâèõ â³ä÷óòò³â ³ ïñèõîëîã³÷íî¿
òðàâìè â³ä ³í�ºêö³é òîùî.

Ïðè ðîçðîáö³ áóêàëüíèõ ïðåïàðàò³â
âàæëèâèì º âèá³ð ìîäåë³ ñëèçîâî¿ îáîëîíêè

ïîðîæíèíè ðîòà, çà äîïîìîãîþ ÿêî¿ ìîæíà
áóëî á îö³íþâàòè ¿õ ïðîíèêí³ñòü. Ó ë³òåðà-
òóð³ îïèñàíî ð³çí³ ñïîñîáè îö³íêè åôåêòèâ-
íîñò³ ââåäåííÿ ïðåïàðàò³â ÷åðåç ñëèçîâó
îáîëîíêó ðîòà. Îäí³ àâòîðè äîñë³äæóâàëè
áóêàëüíó ïðîíèêí³ñòü ì³÷åíîãî ôëþîðåñ-
öå¿íîì ³çîò³îöèàíàòó ³íñóë³íó (Ô²ÒÖ-
³íñóë³í),  âèêîðèñòîâóþ÷è êîíôîêàëüíó
ñêàíóâàëüíó ì³êðîñêîï³þ ïðåïàðàò³â ñëèçî-
âî¿ îáîëîíêè îáðîáëåíèõ òâàðèí [15]. ²íø³
âèçíà÷àëè ïðîíèêí³ñòü ïðåïàðàò³â ³n v³vo,
çàì³ðÿþ÷è êîíöåíòðàö³þ ïðåïàðàòó àáî
éîãî åôåêò ó êðîâ³, ñå÷³ ÷è ³íøèõ ð³äèíàõ
îðãàí³çìó [1, 6, 14]. Çàïðîïîíîâàíî òàêîæ
âèâ÷àòè áóêàëüíèé òðàíñïîðò ïðåïàðàò³â çà
äîïîìîãîþ ìîíîøàðó åóêàð³îòíèõ êë³òèí òà
äåÿêèõ ³íøèõ ìîäåëåé [9, 10]. Îäíàê á³ëü-
ø³ñòü ³ç çàïðîïîíîâàíèõ ñèñòåì äëÿ äîñë³ä-
æåííÿ áóêàëüíîãî òðàíñïîðòó àáî òðóäîì³ñòê³
òà ïîòðåáóþòü çíà÷íèõ êîøò³â, àáî íåäîñ-
òàòíüî òî÷í³ òà àäåêâàòí³. Òîìó àêòóàëüíèì
çàâäàííÿì çàëèøàºòüñÿ ðîçðîáêà ïðîñòî¿ òà
çðó÷íî¿ ìîäåë³ äëÿ äîñë³äæåííÿ áóêàëüíî¿
ïðîíèêíîñò³ äëÿ ìàêðîìîëåêóë.

ÌÅÒÎÄÈÊÀ
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Çàù³÷í³ ì³øêè õîì�ÿêà

Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äèòè
ìîæëèâ³ñòü áóêàëüíîãî òðàíñïîðòó âèñîêî-
ìîëåêóëÿðíèõ ñïîëóê çà äîïîìîãîþ ³çîëüî-
âàíèõ çàù³÷íèõ ì³øê³â õîì�ÿêà (ÇÌÕ).

ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâîäèëè íà ³çîëüîâàíèõ ÇÌÕ
(äîâæèíà 3�5 ñì, òîâùèíà áëèçüêî 0,4 ìì).
Êð³ì ñëèçîâîãî åï³òåë³þ, ó ñêëàä³ ÇÌÕ
íàÿâíà ñïîëó÷íà òà ì�ÿçîâà òêàíèíè, à
òàêîæ ðîçâèíóòà ìåðåæà êàï³ëÿð³â. Âñå öå
äîçâîëÿº ïðèïóñòèòè, ùî çà äîïîìîãîþ
³çîëüîâàíîãî ÇÌÕ ìîæíà øâèäêî òà âèðî-
ã³äíî îö³íþâàòè áóêàëüíó ïðîíèêí³ñòü äëÿ
ð³çíèõ ìàêðîìîëåêóë. Õîì�ÿê³â çàáèâàëè
ï³ä åô³ðíèì íàðêîçîì. Âèä³ëåí³ çàù³÷í³
ì³øêè âèêîðèñòîâóâàëè íåãàéíî. ¯õ òðè÷³
ïðîìèâàëè òåïëèì ðîç÷èíîì Ð³íãåðà-1 [2]
ïðè äîñë³äæåíí³ ïðîíèêíîñò³ á³ëê³â àáî
ðîç÷èíîì Ð³íãåðà-2 (ð. Ð³íãåðà-1 ç 5 ììîëü/ë
ÅÄÒÀ) ïðè äîñë³äæåíí³ ïðîíèêíîñò³ ÄÍÊ.
²çîëüîâàíèé ÇÌÕ îáåðåæíî âèâåðòàëè
ñëèçîâîþ ñòîðîíîþ íàçîâí³, íàëèâàëè 1 ìë
÷èñòîãî â³äïîâ³äíîãî ðîç÷èíó Ð³íãåðà òà
çàíóðþâàëè ó 5 ìë öüîãî ðîç÷èíó ç ðå÷îâè-
íîþ, òðàíñïîðò ÿêî¿ äîñë³äæóâàëè. Êîíöåíò-
ðàö³ÿ á³ëê³â ó ðîç÷èí³ Ð³íãåðà-1 áóëà 4,4 .

10-5�3,1 . 10-3 ììîëü/ë, êîíöåíòðàö³ÿ ÄÍÊ ó
ðîç÷èí³ Ð³íãåðà-2 � 20 ìêã/ìë. Ìàñîâà
÷àñòêà ñòèìóëÿòîð³â ïðîíèêíîñò³ ñòàíîâèëà
0,1�10 %. ²íêóáàö³þ ïðîâîäèëè íà âîäÿí³é
áàí³ ïðè 37îÑ ³ ïîñò³éíîìó ïåðåì³øóâàíí³.
×åðåç âèçíà÷åí³ ïðîì³æêè ÷àñó (1�30 õâ)
çñåðåäèíè ÇÌÕ â ³äáèðàëè  ïðîáè  äëÿ
ïîäàëüøîãî  àíàë ³ çó.  ßê  ñòèìóëÿòîðè
ïðîíèêíîñò³ âèêîðèñòîâóâàëè äåçîêñèõîëàò
íàòð³þ � ÄÕÍ (�Fluka�, ÑØÀ), äîäåöèë-
ñóëüôàò íàòð³þ � ÄÑÍ (�Sigma�, ÑØÀ), òà
ë³çàëüá³íîâó êèñëîòó (ËÊ) âëàñíîãî âèðîá-
íèöòâà [3]. Ïðîâåäåíî äîñë³äæåííÿ áóêàëü-
íî¿ ïðîíèêíîñò³ ïëàçì³äè pBluSKM-neo (4,0
òèñ. ï. í.) ³ á³ëê³â ïåðîêñèäàçè, á-³íòåð-
ôåðîíó òà Ô²ÒÖ-ì³÷åíîãî ³íñóë³íó. Ïðîíèê-
í³ñòü  ÄÍÊ àíàë³çóâàëè çà  äîïîìîãîþ
ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ (ÏËÐ)

ãîìîãåíàòó ñëèçîâî¿ îáîëîíêè ÇÌÕ (ïðàé-
ìåðè Mun-Neo sn (3�-AGG TCG ACT ACA
ATT GGT ACA-5�), Mun-Neo asn (3�-TGT
ACA ATT GAG ATC TC-5�)); óìîâè ïðîâå-
äåííÿ ÏËÐ ñòàíäàðòí³. Âèçíà÷åííÿ âì³ñòó
ïåðîêñèäàçè (�S³gma�, ÑØÀ) ïðîâîäèëè çà
äîïîìîãîþ êîëîðèìåòðè÷íî¿  ðåàêö³¿  ç
3,3',5,5'-òåòðàìåòèëáåíçèäèíîì (�Amer-
sham�, ÑØÀ). Êîíöåíòðàö³þ α-³íòåðôåðîíó
(«Ôàðì Á³îòåê», Óêðà¿íà) äîñë³äæóâàëè çà
äîïîìîãîþ äèñê-åëåêòðîôîðåçó ó 16%-ìó
ïîë³àêðèëàì³äíîìó ãåë³ [11]. Ï³ñëÿ åëåêò-
ðîôîðåçó ãåë³ ôàðáóâàëè Coomass³e R250
çà ñòàíäàðòíîþ ìåòîäèêîþ, ñêàíóâàëè íà
ïðèëàä³ HP Deskjet Profess³onal. Êîíöåíò-
ðàö ³þ á ³ëêà  âèçíà÷àëè  çà  äîïîìîãîþ
ïðîãðàìè TotalLab 2,01. ²íñóë³í («²íäàð»,
Óêðà¿íà) ì³òèëè Ô²ÒÖ [5].  Âèçíà÷åííÿ
âì³ñòó Ô²ÒÖ-ì³÷åíîãî ³íñóë³íó âñåðåäèí³
ÇÌÕ ïðîâîäèëè çà äîïîìîãîþ ôëóîðåñ-
öåíòíîãî ñïåêòðîôîòîìåòðà Cary Ecl³pse
(�Var³an�, Àâñòðàë³ÿ). Ïàðàìåòðè âèçíà-
÷åííÿ: îïðîì³íåííÿ ïðè 496 íì, åì³ñ³ÿ � 507
íì. Ðîçïîä³ë Ô²ÒÖ-³íñóë³íó âñåðåäèí³
ñëèçîâî¿ îáîëîíêè ÇÌÕ ³ øëÿõ éîãî òðàíñ-
ïîðòó äîñë³äæóâàëè çà äîïîìîãîþ ôëóîðåñ-
öåíòíî¿ ì³êðîñêîï³¿ (ì³êðîñêîï Ëîìî).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ïðîâåäåí³ åêñïåðèìåíòè äîâåëè, ùî ïðåïà-
ðàòè ÄÍÊ íå çäàòí³ ïðîíèêàòè ÷åðåç ñëè-
çîâèé áàð�ºð ÇÌÕ. Ïðîòÿãîì 15 õâ ³íêóáà-
ö³¿ ÄÍÊ âñåðåäèí³ ÇÌÕ íå âèÿâëÿëîñÿ,
íåçàëåæíî â³ä òîãî, âèêîðèñòîâóâàëèñÿ
ñòèìóëÿòîðè âñìîêòóâàííÿ ÷è í³. ÏËÐ-
àíàë³ç ïîêàçàâ, ùî ââåäåíà ïëàçì³äà áóëà
â³äñóòíÿ ³ âñåðåäèí³ òêàíèíè ÇÌÕ. Îñê³ëüêè
àêòèâí³ñòü íóêëåàç íà ïîâåðõí³ ñëèçîâî¿
ðîòà áóëà áëîêîâàíà 5 ììîëü/ë ÅÄÒÀ, ñòàº
î÷åâèäíèì, ùî ïëàçì³äà íå ðóéíóâàëàñÿ, à
çàòðèìóâàëàñÿ çîâí³øí³ì øàðîì ñëèçó ³ íå
ïðîíèêàëà âñåðåäèíó òêàíèíè.

Ïðîâåäåí³ åêñïåðèìåíòè ï³äòâåðäèëè
ë³òåðàòóðí³ äàí³ ïðî òå, ùî ñëèçîâà îáîëîí-
êà ðîòà åôåêòèâíî çàòðèìóº ³ á³ëêîâ³ ìîëå-
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êóëè ç ìàñîþ, ùî á³ëüøà â³ä 30�45 êÄà [13].
Ïðîòÿãîì óñüîãî ÷àñó ³íêóáàö³¿ áåç ñòèìó-
ëÿòîð³â âñìîêòóâàííÿ ïåðîêñèäàçà íå âèç-
íà÷àëàñÿ ó ÇÌÕ ó äîñòîâ³ðíèõ ê³ëüêîñòÿõ.
Äîäàâàííÿ â äîñë³äæóâàíèé ðîç÷èí ð³çíèõ
ñòèìóëÿòîð³â (ÄÕÍ, ÄÑÍ, ËÊ) ³ñòîòíî íå
çì³íþâàëî ïðîíèêí³ñòü ôåðìåíòó � ïåðîê-
ñèäàçíà àêòèâí³ñòü ó ïðîáàõ â³ðîã³äíî íå
â³äð³çíÿëàñÿ â³ä êîíòðîëüíîãî ôîíó. Îòðè-
ìàí³ ðåçóëüòàòè äîáðå óçãîäæóþòüñÿ ç
ë³òåðàòóðíèìè äàíèìè, äå òàêîæ âêàçóºòü-
ñÿ ,  ùî ïåðîêñèäàçà  íå  çäàòíà  äîëàòè
çîâí³øí³é áàð�ºð ñëèçîâî¿ îáîëîíêè ðîòà

[13]. Âîíà º çàíàäòî âåëèêèì á³ëêîì, ³
àêòèâ³çóâàòè ¿¿ òðàíñïîðò ÷åðåç ñëèçîâó
îáîëîíêó áåç  ìåõàí³÷íîãî ïîðóøåííÿ
ö³ë³ñíîñò³ òêàíèíè ïîêè ùî íåìîæëèâî.

Çà â³äñóòíîñò³ ñòèìóëÿòîð³â âñìîêòó-
âàííÿ α-³íòåðôåðîí âèçíà÷àâñÿ â ÇÌÕ
÷åðåç 15�30 õâ ³íêóáàö³¿ ó ñë³äîâèõ ê³ëü-
êîñòÿõ (ðèñ. 1). Öå äîáðå óçãîäæóºòüñÿ ç
ë³òåðàòóðíèìè äàíèìè, äå ïîêàçàíî, ùî ïðè
áóêàëüíîìó ââåäåíí³ áåç ñòèìóëÿòîð³â
âñìîêòóâàííÿ α-³íòåðôåðîí âèçíà÷àâñÿ ó
êðîâîòîö³ ó ê³ëüêîñòÿõ, ùî íå ïåðåâèùóâàëè
1 % â³ä óâåäåíî¿  äîçè [7] .  Äîäàâàííÿ
ñòèìóëÿòîðà âñìîêòóâàííÿ (ËÊ) ó êîíöåíò-
ðàö³¿ 1 % ï³äñèëþâàëî ïåðåíåñåííÿ α-³í-
òåðôåðîíó ÷åðåç ñëèçîâó â 5 ðàç³â óæå íà
10-é õâèëèí³ .  Äîäàâàííÿ òîãî  ñàìîãî
ñòèìóëÿòîðà â êîíöåíòðàö³¿ 5 % ïðèçâîäèëî
äî ð³çêîãî ïîñèëåííÿ ïðîíèêíîñò³ â 6 ³ 9
ðàç³â íà 2-é ³  15-é õâèëèíàõ ³íêóáàö³¿
â³äïîâ³äíî (äèâ. ðèñ. 1).

Äîñë³äæåííÿ ïðîíèêíîñò³  ÇÌÕ äëÿ
Ô²ÒÖ-³íñóë³íó ïîêàçàëî, ùî ñëèçîâà îáîëîí-
êà ïîðîæíèíè ðîòà çäàòíà ïðîïóñêàòè
³íñóë³í ïðè ñï³ëüíîìó ââåäåíí³ á³ëêà ³ç
ñòèìóëÿòîðàìè âñìîêòóâàííÿ. Òàê, ËÊ ó
êîíöåíòðàö³¿ 5 % ï³äñèëþâàëà áóêàëüíó
ïðîíèêí³ñòü Ô²ÒÖ-³íñóë³íó á³ëüøå í³æ ó 5

Ðèñ. 1. Ïðîíèêí³ñòü çàù³÷íèõ ì³øê³â õîì�ÿêà äëÿ
α-³íòåðôåðîíó (16 êÄà): 1 � α-³íòåðôåðîí áåç ë³çàëü-
á³íîâî¿ êèñëîòè (ËÊ), êîíòðîëü; 2 � α-³íòåðôåðîí ³ 1%-é
ðîç÷èí ËÊ; 3 � α-³íòåðôåðîí ³ 5%-é ðîç÷èí ËÊ

Ðèñ. 2. Ôëóîðåñöåíòíà ôîòîãðàô³ÿ (à) òà ñõåìà (á) òêàíèíè ñëèçîâî¿ îáîëîíêè çàù³÷íîãî ì³øêà õîì�ÿêà ï³ñëÿ
³íêóáàö³¿ ç ³íñóë³íîì, ì³÷åíèì ôëþîðåñöå¿íîì ³çîò³îö³àíàòó òà ë³çàëüá³íîâîþ êèñëîòîþ
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Çàù³÷í³ ì³øêè õîì�ÿêà

ðàç³â óæå íà 10-é õâèëèí³ ³íêóáàö³¿. Ëîã³÷íî
ïðèïóñòèòè, ùî ³íñóë³í áóäå ðóõàòèñÿ âãëèá
òêàíèíè ïåðåâàæíî ïî êàíàëàì ì³æêë³-
òèííî¿ ðå÷îâèíè âíàñë³äîê ñâîº¿ ã³äðîô³ëü-
íîñò³. Öå ïðèïóùåííÿ áóëî ï³äòâåðäæåíî
ïðàêòè÷íî. Âèêîðèñòàííÿ ôëóîðåñöåíòíî¿
ì³êðîñêîï³¿ äîçâîëèëî íàì â³çóàë³çóâàòè
øëÿõ, çà ÿêèì Ô²ÒÖ-³íñóë³í äîëàº ñëèçîâó
îáîëîíêó ÇÌÕ (ðèñ. 2). Âèäíî, ùî ìàêñè-
ìóì ôëóîðåñöåíö³¿ ñïîñòåð³ãàºòüñÿ ó ì³æ-
êë³òèííîìó ïðîñòîð³. Öåé ôàêò äîçâîëÿº
ñòâåðäæóâàòè, ùî á³ëîê ïðîíèêàº ó ñåðå-
äèíó ñëèçîâî¿ îáîëîíêè ðîòà â îñíîâíîìó
ïî ì³æêë³òèííîìó ïðîñòîðó. Ä³éñíî, ó
äåÿêèõ ïðàöÿõ [12] ïîêàçàíî, ùî á³ëêè
ðóõàþòüñÿ  ïåðåâàæíî ïî  òàê  çâàíèì
òêàíèííèì êàíàëàì.  Áåðó÷è äî  óâàãè
ðåçóëüòàòè ì³êðîñêîï³÷íèõ äîñë³äæåíü òà
îïóáë³êîâàí³  äàí³  [12],  ìîæíà ñòâåðä-
æóâàòè, ùî áóêàëüíà ïðîíèêí³ñòü á³ëê³â
çàáåçïå÷óºòüñÿ  ñàìå  òðàíñïîðòîì ïî
êàíàëàì ì³æêë³òèííî¿ ðå÷îâèíè. Öå äîçâî-
ëÿº á³ëüø ñïðÿìîâàíî ï³äáèðàòè íåîáõ³äí³
äëÿ áóêàëüíî¿ ïðîíèêíîñò³ ìàêðîìîëåêóë
ñòèìóëÿòîðè âñìîêòóâàííÿ.

ÂÈÑÍÎÂÊÈ

Ðåçóëüòàòè äîñë³äæåíü ïðîíèêíîñò³ ñëèçî-
âî¿ îáîëîíêè äëÿ á³ëê³â, îòðèìàí³ çà äîïî-
ìîãîþ ìîäåë³ ÇÌÕ, ÷³òêî óçãîäæóþòüñÿ ç
äàíèìè ïðî áóêàëüíó ïðîíèêí³ñòü öèõ ñàìèõ
á³ëê³â, îòðèìàíèìè ³n v³vo çà äîïîìîãîþ
³íøèõ ìåòîä³â [7, 12, 13]. Òàêèì ÷èíîì,
ÇÌÕ º ïðîñòîþ òà äåøåâîþ ìîäåëëþ, çà
äîïîìîãîþ ÿêî¿ ìîæëèâî äîñë³äæóâàòè
ïðîíèêí³ñòü ñëèçîâî¿  ðîòà äëÿ ð³çíèõ
ðå÷îâèí. Çà äîïîìîãîþ îïèñàíî¿ âèùå
ìåòîäèêè ìîæíà òàêîæ øâèäêî ï³ä³áðàòè
îïòèìàëüíèé ñêëàä ñòèìóëÿòîð³â âñìîê-
òóâàííÿ äëÿ áóäü-ÿêîãî ïðåïàðàòó, à òàêîæ
äîñë³äèòè ìåõàí³çì áóêàëüíîãî òðàíñïîðòó
äëÿ íèçêè âèñîêîìîëåêóëÿðíèõ ïðåïàðàò³â.

Äîñë³äè ïîêàçóþòü, ùî ñëèçîâà îáîëîí-
êà ïîðîæíèíè ðîòà º ñêëàäíèì áàð�ºðîì,
ïðîïóñêíó çäàòí³ñòü ÿêîãî ìîæíà ï³äñèëèòè

äîäàâàííÿì äåÿêèõ ñïîëóê. Òàêîæ ïîêàçàíî
âèá³ðêîâ ³ñòü  öüîãî  áàð�ºðà .  Çîêðåìà ,
åêçîãåííà ÄÍÊ çàòðèìóºòüñÿ ïîâåðõíåþ
ñëèçîâî¿ ðîòà. Äàíèõ ïðî ïðîíèêíåííÿ ÄÍÊ
÷åðåç ñëèçîâó ðîòà çíàéòè â ë³òåðàòóð³
òàêîæ íå âäàëîñÿ,  íàìè âîíè íàâåäåí³
âïåðøå. Íåïðîíèêí³ñòü ñëèçîâî¿ îáîëîíêè
ðîòà äëÿ íóêëå¿íîâèõ êèñëîò ìîæíà ïîÿñíè-
òè ¿õ ïîòóæíèì çàðÿäîì òà âåëèêèì ðîçì³-
ðîì, ùî íå äàº çìîãó ¿ì äîëàòè çîâí³øí³é
ñëèçîâèé áàð�ºð. Ïðîíèêíåííÿ æ á³ëêîâèõ
ìîëåêóë áåç ñòèìóëÿòîð³â âñìîêòóâàííÿ
òàêîæ ïðàêòè÷íî íå â³äáóâàºòüñÿ. Îäíàê çà
äîïîìîãîþ ìîäåë³  ÇÌÕ ïîêàçàíî,  ùî
âèêîðèñòàííÿ ïåâíèõ ñòèìóëÿòîð³â âñìîê-
òóâàííÿ äîçâîëÿº àêòèâ³çóâàòè áóêàëüíèé
òðàíñïîðò òàêèõ íåâåëèêèõ á³ëê³â, ÿê ³íñóë³í
÷è α-³íòåðôåðîí.

P. L. Starokadomskyy

HAMSTER�S  CHEEK  POUCHES  AS  A  MODEL
FOR  INVESTIGATION  OF  MACROMOLECULES
PERMEABILITY THROUGH  THE  MOUTH  CAVITY
MUCOUS  MEMBRANE

The technique of permeability assessment for high-molecular
compounds is presented in present work. Isolated hamster
cheek pouches as a simple and convenient model for the trans-
port studies were used. It was shown that a mucous membrane
is permeable for α-interferon, insulin but not for nucleic acids
and peroxidase. Buccal permeability for insulin is provided by
its transport through the intercellular ways. Data obtained in
experiments with use of rodent keratinized mucous membrane
could not be directly extrapolated to human buccal mucous
permeability due to significant differences in the nature and
organization of intercellular lipids in these species. However,
we supposed that freshly isolated hamster cheek pouch could
be employed as initial step of assessment for the fast screen-
ing of buccal permeability for the high-molecular compounds.

Institute of Molecular Biology and Genetics, National
Academy of Sciences of Ukraine, Kyiv, Ukraine

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Ãåíåñèíà Ò.È. Èññëåäîâàíèå ïðîíèöàåìîñòè ñëèçèñ-
òîé çàùå÷íèõ ìåøêîâ õîìÿêîâ äëÿ ýëåêòðîëèòîâ è
íåýëåêòðîëèòîâ: Àâòîðåô.äèñ. � êàíä.áèîë.íàóê. �
Îäåññà, 1971. � 22 ñ.

2. Ñïðàâî÷íèê áèîõèìèêà: Ïåð. ñ àíãë. � Ì.: Ìèð,
1991. � 544 ñ.

3. Ñòàðîêàäîìñêèé Ï. Ë., Äóáåé È. ß. Ëèçàëüáèíîâàÿ



ISSN 0201-8489    Ô³ç³îë. æóðí., 2006, Ò. 52, ¹ 1 105

êèñëîòà � íîâûé ñòèìóëÿòîð âñàñûâàíèÿ äëÿ
áóêêàëüíîãî ââåäåíèÿ áåëêîâûõ ïðåïàðàòîâ // Óêð.
áèîõèì. æóðí. � 2005 � 77, ¹6. � Ñ. 78�82.

4. Ñòàðîêàäîìñêèé Ï.Ë., Ñêèáà Î.È. Ïðîíèöàåìîñòü
ñëèçèñòîé îáîëî÷êè ïîëîòè ðòà äëÿ íåêîòîðûõ
íåîðãàíè÷åñêèõ è îðãàíè÷åñêèõ ìîëåêóë // Â³ñí.
ñòîìàòîëîã³¿. � 2003. � ¹3. � Ñ. 2�9.

5. Ôðèìåëü Õ. Èììóíîëîãè÷åñêèå ìåòîäû. � Ì.: Ìèð,
1979. � 518 ñ.

6. al-Achi A., Greenwood R. Buccal administration of human
insulin in streptozocin-diabetic rats // Res. Commun. Chem.
Pathol. Pharmacol. � 1993. � 82, ¹3. � P. 297�306.

7. Bayley D., Temple C., Clay V. et al. The transmucosal
absorption of recombinant human interferon-alpha B/
D hybrid in the rat and rabbit // J. Pharm. Pharmacol. �
1995. � 47, ¹ 9. � P. 721�724.

8. Hubbard R.C., Casolaro M.A., Mitchell M. et al. Fate
of aerosolized recombinant DNA-produced alpha 1-
antitrypsin: use of the epithelial surface of the lower
respiratory tract to administer proteins of therapeutic
importance // Proc. Natl. Acad. Sci. USA. � 1989. � 86,
¹2. � P. 680�684.

9. Jacobsen J. TR146 cells grown on filters as a model for
human buccal epithelium: I. Morphology, growth, bar-
rier properties, and permeability // Int. J. Pharm. �

1995. � 125. � P. 165�184.
10. Kataoka M., Masaoka Y., Yamazaki Y. et al. In vitro

system to evaluate oral absorption of poorly water-
soluble drugs: simultaneous analysis on dissolution and
permeation of drugs // Pharm Res. � 2003. � 20, ¹10. �
P. 1674�1680.

11. Laemmli U.K. Cleavage of structural proteins during
the assembly of the head of bacteriophage T4 // Na-
ture. � 1970. � 15, 227. � P. 680�685.

12. Senel S., Kremer M., Nagy K. et al. Delivery of
bioactive peptides and proteins across oral (buccal)
mucosa // Cur. Pharm. Biotech. � 2001. � ¹ 2. �
P. 175�186.

13. Squier C.A., Eady R.A., Hopps R.M. The permeabil-
ity of epidermis lacking normal membrane-coating gran-
ules: an ultrastructural tracer study of Kyrle-Flegel
disease // J. Invest. Dermatol. � 1978. �  70, ¹6. �
P. 361�364.

14. Tian-Zhi Y., Xiang-Tao W., Xue-Ying Y. et al. Phos-
pholipid Deformable Vesicles for Buccal Delivery of
Insulin // Chem. Pharm. Bull. � 2002. � 50, ¹6. � P.
749�753.

15. Xu H.B., Huang K.X., Zhu Y.S. et al. Hypoglycaemic
effect of a novel insulin buccal formulation on rabbits
// Pharmacol Res. � 2002. � 46, ¹5. � P. 459�467.

²í-ò ìîëåê. á³îëîã³¿ òà ãåíåòèêè ÍÀÍ Óêðà¿íè, Êè¿â
Ìàòåð³àë íàä³éøîâ äî
ðåäàêö³¿ 23.06.2005

Ï.Ë. Ñòàðîêàäîìñüêèé


