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(57) Ðåôåðàò:
Èçîáðåòåíèå ïðåäíàçíà÷åíî äë  îöåíêè

êà÷åñòâà ïîëèàêðèëàìèäíûõ ãåëåé (ÏÀÀÃ) è äðóãèõ
áèîãåëåé, ïðèìåí åìûõ â ýêñïåðèìåíòàëüíîé
âèðóñîëîãèè è ïëàñòè÷åñêîé õèðóðãèè. Êîíòðîëü
öèòîòîêñè÷íîñòè áèîãåëåé ïðîâîä ò ñ
èñïîëüçîâàíèåì øòàììà ïåðåâèâàåìûõ
ëåéêîöèòîâ ÷åëîâåêà Ë-41-ÊÄ/84. Ãåëü äîáàâë þò â
ñðåäó ðîñòà òåñò-êóëüòóðû. Äîçà ïîñàäêè
ñîñòàâë åò 60 òûñ. êë./ìë. Êóëüòèâèðóþò â òå÷åíèå
72-96 ÷. Äàëåå îïðåäåë þò â äèíàìèêå
öèòîôèçèîëîãè÷åñêóþ è öèòîìîðôîëîãè÷åñêóþ
ñòàáèëüíîñòü êóëüòóðû. Ïðè ýòîì ìîðôîëîãè÷åñêîå
èññëåäîâàíèå ïðîâîä ò ïî îáùåïðèí òîé
ìåòîäèêå. Îïðåäåë þò ïîêàçàòåëè ýôôåêòèâíîñòè
ïðèêðåïëåíè , ïîëèôåðàòèâíîé è ìèòîòè÷åñêîé
àêòèâíîñòè êëåòîê, ïàòîëîãèè ìèòîçà, ìîðôîëîãèè
êëåòîê â ìîíîñëîå. Îöåíèâàþò öèòîòîêñè÷íîñòü
áèîãåëåé ïî èçìåíåíèþ ýòèõ ïîêàçàòåëåé ïî
ñðàâíåíèþ ñ êîíòðîëåì. Â êà÷åñòâå êîíòðîë 

èñïîëüçóþò òàêóþ æå òåñò-êóëüòóðó, íî áåç
âíåñåíè  ãåë . Èçîáðåòåíèå ïîçâîë åò
äèôôåðåíöèðîâàòü ïðåïàðàòû áèîãåëåé ïî èõ
öèòîòîêñè÷íîñòè, ÷òî èñêëþ÷àåò âîçìîæíîñòü
èñïîëüçîâàíè  öèòîòîêñè÷íûõ è
ôàëüñèôèöèðîâàííûõ ìàòåðèàëîâ, à òàêæå
ïðåäóïðåæäàåò âðåäíûå ïîñëåäñòâè  èõ
âîçäåéñòâè  íà îðãàíèçì. Îáúåêòèâíîñòü è
ñòàíäàðòíîñòü êîíòðîë  êà÷åñòâà ïðåïàðàòà
îáåñïå÷èâàåò èñïîëüçîâàíèå äë  îöåíêè
öèòîòîêñè÷íîñòè ñòàíäàðòíîé òåñò-êóëüòóðû
øòàììà ïåðåâèâàåìûõ ëåéêîöèòîâ ÷åëîâåêà Ë-41-
ÊÄ/84, îáëàäàþùåé ñòàáèëüíîñòüþ êóëüòóðàëüíûõ
è ìîðôîëîãè÷åñêèõ ñâîéñòâ. Ìîðôîëîãè÷åñêèé
àíàëèç ïîçâîë åò îöåíèòü íàïðàâëåííîñòü
öèòîòîêñè÷íîãî äåéñòâè  èññëåäóåìîãî ãåë  ïðè
îïðåäåëåíèè èçìåíåíèé ìèòîòè÷åñêîé àêòèâíîñòè,
ìîðôîëîãèè, â ÷àñòíîñòè ñîñòî íè  ìåòàôàçíûõ
 äåð â êëåòî÷íîé êóëüòóðå. 1 ç.ï.ô-ëû, 1 òàáë.
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(57) Abstract: 
FIELD: medicine, experimental virology,

plastic surgery. SUBSTANCE: invention relates to
method of evaluation of quality of polyacrylamide
gels. Control of biogel cytotoxicity is carried
out using the strain L-41-KL/84 of human
transplantable leukocytes. Gel is added to medium
of test-culture growth at the dose of cells 60
000 cells/ml and cultured for 72-96 h followed by
assay of cytophysiological and cytomorphological
stability of culture in dynamics. Morphological
study is carried out by conventional procedure.
Indices of attachment efficiency, proliferative
and mitotic activity of cells, mitosis pathology
and morphology of cells in culture are
determined. Cytotoxicity of biogels is estimated
by change of these indices as compared with
control data. The same test-culture is used as

control but without gel addition. Invention
ensures to differentiate biogel preparations by
their cytotoxicity that excludes the possibility
of using cytotoxic and adulterated materials and
prevents deleterious results of effect on body.
Objectivity and standard of control of
preparation quality provides the use of standard
test-culture of human transplantable leukocytes
of the strain L-41-KL/84 for evaluation of
cytotoxicity being this strain shows stability of
cultural and morphological traits. Morphological
analysis ensures to evaluate the trend of
cytotoxic effect of analyzed gel in determination
of changes of mitotic activity, morphology, in
part, the state of metaphase nuclei in cellular
culture. EFFECT: improved method of control. 2
cl, 1 tbl
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Èçîáðåòåíèå îòíîñèòñ  ê ìåäèöèíå è ìîæåò áûòü èñïîëüçîâàíî äë  îöåíêè êà÷åñòâà
ïîëèàêðèëàìèäíûõ ãåëåé (ÏÀÀÃ) è äðóãèõ áèîãåëåé, ïðèìåí åìûõ â ýêñïåðèìåíòàëüíîé
âèðóñîëîãèè è ïëàñòè÷åñêîé õèðóðãèè ñ öåëüþ èñêëþ÷åíè  âîçìîæíîñòè èñïîëüçîâàíè 
öèòîòîêñè÷íûõ è ôàëüñèôèöèðîâàííûõ ìàòåðèàëîâ, à òàêæå ïðåäóïðåæäåíè  âðåäíûõ
ïîñëåäñòâèé èõ âîçäåéñòâè  íà îðãàíèçì.

Íàèáîëåå áëèçêèìè ê çà âë åìîìó  âë þòñ  ìåòîäû îïðåäåëåíè  öèòîòîêñè÷íîñòè
ðàçëè÷íûõ ïðåïàðàòîâ â êóëüòóðå êëåòîê ïî Wilson A. (Êóëüòóðà ïåðåâèâàåìûõ êëåòîê.
Ìåòîäû. "Ìèð", 1989, ñ. 256-303). Ñóòü ñïîñîáà çàêëþ÷àåòñ  â òîì, ÷òî ïðè âíåñåíèè
èñïûòóåìûõ ïðåïàðàòîâ â ÷óâñòâèòåëüíóþ êëåòî÷íóþ êóëüòóðó â ñëó÷àå ñîäåðæàíè  â
ïðåïàðàòå òîêñè÷íûõ ïðèìåñåé ïðîèñõîäèò èçìåíåíèå ñïîñîáíîñòè êëåòîê ê ðàçìíîæåíèþ
è èõ äåãåíåðàöè .

Íåäîñòàòêîì ýòîãî ñïîñîáà  âë åòñ  îäíîñòîðîííîñòü îöåíêè âîçäåéñòâè  ïðåïàðàòà íà
÷óâñòâèòåëüíóþ êóëüòóðó òîëüêî ïî ýôôåêòó äåãåíåðàöèè, ÷òî íå îáåñïå÷èâàåò ó÷åòà
ïîëíîòû ðåàêöèè êëåòîê íà ïðåïàðàò. Ìåòîäû íå ñòàíäàðòèçèðîâàíû òàêæå ïî
èñïîëüçóåìûì äë  öåëåé êîíòðîë  êëåòî÷íûì êóëüòóðàì.

Öåëüþ ïðåäëàãàåìîãî èçîáðåòåíè   âë åòñ  èñïîëüçîâàíèå äë  êîíòðîë  êà÷åñòâà
ÏÀÀÃ è äðóãèõ áèîãåëåé ñòàíäàðòíîé òåñò-êóëüòóðû øòàììà ïåðåâèâàåìûõ ëåéêîöèòîâ
÷åëîâåêà Ë-41-ÊÄ/84 (À.Ñ. N 1331061 îò 15.04.87), îáëàäàþùåãî ñòàáèëüíîñòüþ
êóëüòóðàëüíûõ è ìîðôîëîãè÷åñêèõ ñâîéñòâ, ÷òî îáåñïå÷èâàåò ñòàíäàðòíîñòü ïðîâîäèìîé
îöåíêè êà÷åñòâà ïðåïàðàòà.

Îáúåêòèâíîñòè è ñòàíäàðòíîñòè êîíòðîë  ñïîñîáñòâóåò èñïîëüçîâàíèå äë  îöåíêè
öèòîòîêñè÷íîñòè êðèòåðèåâ êîìïëåêñíîé ïðîëèôåðàòèâíîé è ìîðôîëîãè÷åñêîé
õàðàêòåðèñòèêè êëåòîê ñòàíäàðòíîé òåñò-êóëüòóðû.

Îïðåäåëåíèå ïðîëèôåðàòèâíûõ õàðàêòåðèñòèê êóëüòóðû ïîçâîë åò îöåíèòü ñòåïåíü
çàäåðæêè è/èëè ïîâðåæäåíè  îáùåôèçèîëîãè÷åñêèõ ïðîöåññîâ â êëåòêàõ íà óðîâíå, íå
âûçûâàþùåì ìîðôîëîãè÷åñêèõ ïîâðåæäåíèé. Ìîðôîëîãè÷åñêèå èññëåäîâàíè 
ñïîñîáñòâóþò îöåíêå íàïðàâëåííîñòè öèòîòîêñè÷íîñòè èññëåäóåìîãî îáúåêòà ïðè
îïðåäåëåíèè èçìåíåíèé ìèòîòè÷åñêîé àêòèâíîñòè, ìîðôîëîãèè êëåòîê, â ÷àñòíîñòè
ñîñòî íè  ìåòàôàçíûõ  äåð â êëåòî÷íîé êóëüòóðå.

Ïðèìåð îñóùåñòâëåíè  óêàçàííîãî ìåòîäà îöåíêè êà÷åñòâà ÏÀÀÃ è ñèëèêîíîâîãî ãåë 
ïðèâîäèì íèæå. Èñïîëüçîâàíû ÏÀÀÃ "Èíòåðôàëë" è "Ôîðìàêðèë", à òàêæå ñèëèêîíîâûé
ãåëü. Âñå ãåëè, âç òûå äë  èññëåäîâàíè , áûëè ïðîâåðåíû íà ñòåðèëüíîñòü. Ãåëü
äîáàâë ëè â ñðåäû ðîñòà òåñò-êóëüòóðû â êîëè÷åñòâå 10% îò èõ îáúåìà. Èçìåíåíèé â pH
ñðåäû ïðè ýòîì íå ïðîèñõîäèëî, ÷òî ñâèäåòåëüñòâóåò îá îêîëîíåéòðàëüíîé ðåàêöèè ãåëåé
è èõ ìàëîé ðàñòâîðèìîñòè. Ãåëè, âíåñåííûå â ñðåäó, òùàòåëüíî ñóñïåíäèðîâàëè
ìåõàíè÷åñêèì âñòð õèâàíèåì è/èëè ïèïåòèðîâàíèåì.

Øòàìì êëåòîê Ë-41-ÊÄ/84 êóëüòèâèðîâàëè â ñðåäå, ñîñòî ùåé èç ðàâíûõ îáúåìîâ ñðåäû
Èãëà è ñðåäû 199 ñ äîáàâëåíèåì 10% ñûâîðîòêè ýìáðèîíà êðóïíîãî ðîãàòîãî ñêîòà.
Ïîñàäî÷íà  äîçà ñîñòàâë ëà 60 òûñ.êë/ìë. Íàáëþäåíèå çà êëåòêàìè ïðîâîäèëè äî íà÷àëà
äåãåíåðàöèè â êîíòðîëüíîé êóëüòóðå, â êîòîðóþ íå âíîñèëè ãåëü. Ñáîð ðåïëèê äë 
àíàëèçà ïðîâîäèëè ÷åðåç 24, 48, 72, 96 ÷àñîâ îò íà÷àëà ýêñïåðèìåíòà. Â ýòî æå âðåì 
îïðåäåë ëè ïðîëèôåðàòèâíóþ àêòèâíîñòü êóëüòóðû. Ìîðôîëîãè÷åñêîå èññëåäîâàíèå
ïðîâîäèëè ïî îáùåïðèí òîé ìåòîäèêå; êëåòêè êóëüòèâèðîâàëè âî ôëàêîíàõ, îáúåìîì 250
ìë ñî ñòåêëàìè; ÷åðåç 24, 48, 72 è 96 ÷àñîâ èçâëåêàëè ïðîáû, îòìûâàëè â
ôèçèîëîãè÷åñêîì ðàñòâîðå è ôèêñèðîâàëè â 70% ýòàíîëå; îêðàøèâàëè ãåìàòîêñèëèíîì è
ýîçèíîì.

Âî âñåõ âàðèàíòàõ îïûòà è â êîíòðîëå ìîíîñëîé áûë ñôîðìèðîâàí íà 3-è ñóòêè ðîñòà.
Öèòîïëàçìà êëåòîê - ñâåòëà , áåç âêëþ÷åíèé. Ãðàíèöû êëåòîê ÷åòêî ðàçëè÷èìû. ßäðà
îêðóãëûå, ñîäåðæàò 2 - 3  äðûøêà, áåç âêëþ÷åíèé. Íàáëþäàëèñü åäèíè÷íûå 2-õ è 3-õ
 äåðíûå êëåòêè. Ãèãàíòñêèõ êëåòîê è êëåòîê ñ íåêðîçîì  äðà íå âû âëåíî.

Äàííûå ìèòîòè÷åñêîé àêòèâíîñòè îïûòíûõ êóëüòóð ïî îòíîøåíèþ ê êîíòðîëþ - ÷èñëî
ïàòîëîãè÷åñêèõ ìèòîçîâ (â %) è õàðàêòåð ïàòîëîãèè ïðåäñòàâëåíû â òàáëèöå.

Îñíîâíûìè âèäàìè ïàòîëîãèè ìèòîçîâ áûëè îòñòàâàíèå õðîìîñîì â ìåòà- è àíàôàçå, K-
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ìåòàôàçû, òðåõ- è ÷åòûðåõïîëþñíûå ìåòàôàçû. Îòñòàâàíèå õðîìîñîì è ìíîãîïîëþñíûå
ìèòîçû  âë þòñ  îäíîé èç îñíîâ äë  äàëüíåéøåé çëîêà÷åñòâåííîé òðàíñôîðìàöèè
êóëüòóðû êëåòîê, òàê êàê ïðèâîä ò ê óâåëè÷åíèþ (ïîëèïëîäèçàöèè) íåêîòîðûõ õðîìîñîì
èëè âñåãî õðîìîñîìíîãî íàáîðà, ÷òî ìîæåò ñëóæèòü ïðèçíàêîì ìàëèãíèçàöèè êóëüòóðû.
Òàêèå ïðî âëåíè  ïàòîëîãèè â êóëüòóðå  âë þòñ  ïîêàçàòåëåì âîçìîæíîé öèòîòîêñè÷åñêîé
è ìóòàãåííîé àêòèâíîñòè èñïûòóåìûõ ïðåïàðàòîâ.

Èññëåäîâàííûå ñåðèè ïëîòíûõ ïîëèàêðèëàìèäíûõ ãåëåé "Ôîðìàêðèë" è "Èíòåðôàëë" íå
âûçûâàëè ñòàòèñòè÷åñêè çíà÷èìûõ èçìåíåíèé ïðîëèôåðàòèâíîé àêòèâíîñòè êóëüòóðû.
Ñèëèêîíîâûé ãåëü âûçûâàåò ðåçêîå ïîâûøåíèå ÷èñëà ïàòîëîãè÷åñêèõ ìèòîçîâ, à òàêæå
âûðàæåííîå èçìåíåíèå èõ êà÷åñòâåííîé õàðàêòåðèñòèêè çà ñ÷åò äîëè òðåõ- è
÷åòûðåõïîëþñíûõ ìèòîçîâ. Ïîëó÷åííûå äàííûå ïîäòâåðæäàþò ìíåíèå Raszewski R et. al.
(J. Cranio-Max.-Fac.Surg., 1990, 18.225) î ñëó÷à õ îñëîæíåíèé ïðè èñïîëüçîâàíèè
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