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Öåëü. Èçó÷èòü ïðîòèâîâèðóñíóþ àêòèâíîñòü ñèñòåìû ïîñòîÿííîé äî-
ñòàâêè (ÑÏÄ) àíòèèíôåêöèîííîãî ïåïòèäà (ÀÈÏ) LL37 íà îñíîâå êðåì-
íèåâûõ íàíî÷àñòèö. 
Ìàòåðèàë è ìåòîäû. ÀÈÏ LL37 (êàòåëèöèäèí) áûë èíêàïñóëèðîâàí â 
êðåìíèåâûå íàíî÷àñòèöû (ÊÍ×) ïîä âëèÿíèåì ìàãíèòíîãî ïîëÿ. Äëÿ îöåí-
êè ïðîòèâîâèðóñíîé àêòèâíîñòè ÑÏÄ êóëüòóðó êëåòîê ðîãîâè÷íîãî ýïè-
òåëèÿ ÷åëîâåêà (ÊÐÝ×) èíôèöèðîâàëè âèðóñîì ïðîñòîãî ãåðïåñà ² (ÂÏÃ ²), 
ïîñëå ýòîãî ê ÊÐÝ× äîáàâëÿëè ÊÍ× ñ èíêàïñóëèðîâàííûì LL37, ÊÍ× áåç 
LL37 è ñâîáîäíûé LL37 è êóëüòèâèðîâàëè äîïîëíèòåëüíûå 24–72 ÷. Ñðåäó 
äëÿ êóëüòèâàöèè çàáèðàëè äëÿ îöåíêè êîíöåíòðàöèè âèðóñà ìåòîäîì ïîä-
ñ÷åòà êîëîíèåîáðàçóþùèõ åäèíèö (ÊÎÅ). 
Ðåçóëüòàòû. LL37, èíêàïñóëèðîâàííûé â ÊÍ×, ïðèâîäèò ê çíà÷èòåëüíî-
ìó ñíèæåíèþ êîíöåíòðàöèè ÂÏÃ ² ïî ñðàâíåíèþ ñ êîíòðîëåì: êîëè÷åñòâî 
ÊÎÅ â ñðåäå äëÿ êóëüòèâàöèè, êîòîðàÿ ñîäåðæàëà LL37 â ÊÍ×, ñîñòàâèëî 
(91,2±49,7) ÊÎÅ/ìë ÷åðåç 24 ÷ êóëüòèâàöèè è (44333,3±8891,9) ÊÎÅ/ìë 
÷åðåç 72 ÷ êóëüòèâàöèè. Â òî æå âðåìÿ êîíöåíòðàöèÿ ÂÏÃ ² â ñðåäå äëÿ 
êóëüòèâàöèè áåç ÑÏÄ ÀÈÏ LL37 ñîñòàâèëà (6716,7±3489,6) ÊÎÅ/ìë òà 
(327500±36159,4) ÊÎÅ/ìë ÷åðåç 24 ÷ è 72 ÷ êóëüòèâàöèè ñîîòâåòñòâåííî 
(ð = 0,024). 
Âûâîäû. Âïåðâûå áûëà äîêàçàíà àêòèâíîñòü in vitro ñèñòåìû ïîñòîÿííîé 
äîñòàâêè àíòèèíôåêöèîííîãî ïåïòèäà LL37 íà îñíîâå êðåìíèåâûõ íàíî-
÷àñòèö â îòíîøåíèè ñàìîé ðàñïðîñòðàíåííîé âèðóñíîé èíôåêöèè — âèðóñà 
ïðîñòîãî ãåðïåñà. 
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Anti-infective peptide LL37 sustained delivery system — a potential novel treatment method of 
ocular infections. Report 2. Anti-viral properties of silica nanoparticle encapsulated LL37 
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Purpose. To test anti-viral activity of anti-infective peptide (AIP) LL37 sustained 
release system (SRS) based on silica nanoparticles. 
Material and Methods. AIP LL37 (cathelicidin) was encapsulated in silica 
nanoparticles (SiNP) under magnetic stirring. For anti-viral activity testing, hu-
man corneal epithelial cell (HCEC) culture was infected by type I herpes simplex 
virus (HSV). SiNP encapsulated LL37 or empty SiNP or free LL37 were added 
to the infected HCEC after that and were co-cultured for additional 24–72 h. 
Culture medium was collected to count virus titer using plaque formation assay. 
Results. SiNP encapsulated LL37 had significant anti-viral effect against HSV 
compared to control: virus titer in culture medium contained SiNP encapsulat-
ed LL37 was 91,2±49,7 plaque forming units (PFU) per ml. in 24 h culturing 
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Âñòóï. Ïðîáëåìà ðåçèñòåíòíîñò³ ³íôåêö³éíèõ 
çáóäíèê³â äî ³ñíóþ÷èõ ìåäèêàìåíò³â º îäí³ºþ ç 
íàéàêòóàëüí³øèõ â ñó÷àñí³é ìåäèöèí³, ùî ïðèçâî-
äèòü äî àêòèâíîãî ïîøóêó àëüòåðíàòèâ òðàäèö³é-
íèì ïðåïàðàòàì [7]. 

Ïåðñïåêòèâíèì íàïðÿìêîì â ö³é ñôåð³ º âèêî-
ðèñòàííÿ ïðîòè³íôåêö³éíèõ ïåïòèä³â, ùî ìàþòü 
ïðîòèì³êðîáí³ òà ïðîòèâ³ðóñí³ âëàñòèâîñò³. Ïðè-
ðîäí³ ìîëåêóëè ³ìóííî¿ ñèñòåìè ëþäèíè, òàê³ ÿê 
êàò³îíí³ ïåïòèäè — äåôåíñ³íè òà êàòåë³öèäèíè, âè-
â÷àëèñÿ ó ÿêîñò³ àëüòåðíàòèâ òðàäèö³éíèì ë³êàì [5]. 
Çîêðåìà, â ðîã³âö³ ëþäèíè áóâ çíàéäåíèé êàòåë³öè-
äèí LL37, ÿêèé ìàº ïîòåíö³éíî øèðîêèé ñïåêòð 
àêòèâíîñò³ ïðîòè ðÿäó ïàòîãåííèõ áàêòåð³é, â³ðóñ³â 
òà ãðèáê³â [11]. 

Ùå îäíèì âàð³àíòîì ïîêðàùåííÿ åôåêòèâíîñò³ 
ë³êóâàííÿ º âèêîðèñòàííÿ íàíî- òà ì³êðî÷àñòîê, ë³-
ïîñîì òà ³í., â ÿê³ ìîæíà ³íêàïñóëþâàòè ïðåïàðàòè, 
äëÿ ïîäîâæåííÿ ¿õíüî¿ ä³¿ â îñåðåäêó ³íôåêö³¿ [18]. 
Ïîïåðåäí³ ðîáîòè ïîêàçàëè, ùî âèêîðèñòàííÿ ì³-
êðî- òà íàíî÷àñòêîâèõ íîñ³¿â (íàïðèêëàä, ïîë³åòèë-
2-öèàíàêð³ëàòíèõ íàíî÷àñòîê, ë³ïîñîì òà ³í.) ïî-
äîâæóâàëî ÷àñ âèä³ëåííÿ ïðåïàðàò³â òà, â³äïîâ³äíî, 
¿õíþ ä³þ íà ïàòîãåííó ì³êðîôëîðó [6, 10]. 

Çàäà÷åþ íàøîãî ïðîåêòó áóëà ðîçðîáêà ñèñòåìè 
ïîñò³éíîãî âèä³ëåííÿ (ÑÏÄ) Ï²Ï LL37 äëÿ çàñòîñó-
âàííÿ â îôòàëüìîëîã³÷í³é ïðàêòèö³. Â ïîïåðåäí³é 
ðîáîò³ ìè ïðîòåñòóâàëè ð³çí³ ì³êðî- òà íàíî÷àñòêè â 
ÿêîñò³ íîñ³¿â LL37. Îïòèìàëüíèì íîñ³ºì ç íàéìåí-
øèì ðîçì³ðîì òà íàéäîâøèì âèä³ëåííÿì ïåïòèäó 
âèÿâèëèñü êðåìí³ºâ³ íàíî÷àñòêè (ÊÍ×) [1]. 

Ìåòîþ äàíî¿ ðîáîòè áóëî ïðîòåñòóâàòè ïðîòè-
â³ðóñíó àêòèâí³ñòü ñòâîðåíî¿ ñèñòåìè ïîñò³éíî¿ äî-
ñòàâêè Ï²Ï LL37 íà îñíîâ³ ÊÍ× ïî â³äíîøåííþ äî 
â³ðóñó ïðîñòîãî ãåðïåñó (ÂÏÃ) òèïó ². 

Ìàòåð³àë ³ ìåòîäè 
Ðîáîòà âèêîíàíà â ëàáîðàòîð³¿ êë³òèííî¿ á³îëîã³¿ ôà-

êóëüòåòó åêñïåðèìåíòàëüíî¿ òà êë³í³÷íî¿ ìåäèöèíè Óí³âåð-
ñèòåòó ì. Ë³í÷üîï³íã (Øâåö³ÿ). 

²íêàïñóëÿö³ÿ LL37 ó êðåìí³ºâ³ íàíî÷àñòêè. Ìàòåð³àëè: 
òåòðàåòèëîðòîñèë³êàò (ÒÅÎÑ), Òðèòîí Õ-100, îöòîâà êèñ-
ëîòà, àëüã³íàò íàòð³þ, æåëàòèí, æåíåï³í, õëîðèä êàëüö³þ, 
õ³òîçàí, òðèïîë³ôîñôàò áóëè ïðèäáàí³ ó «Sigma-Aldrich 
Canada Co.» (Êàíàäà), öèêëîãåêñàí — ó «Acros organics» 
(ÑØÀ). Ï²Ï LL37 (LLGDFFRKSKEKIGKEFKRIVQRIKD
FLRNLVPRTES-NH2) áóâ ñèíòåçîâàíèé «A+Peptide» (Êè-
òàé). 

Äëÿ âèãîòîâëåííÿ ÊÍ× âèêîðèñòîâóâàëè íàñòóïíèé 
ïðîòîêîë: 4 ìë öèêëîãåêñàíó çì³øóâàëè ç 1 ìë òðèòîíó 

Õ-100, ï³ñëÿ öüîãî äîäàâàëè 1 ìë H
2
O, ùî ì³ñòèëà 14 ìã 

LL37. Ï³ä âïëèâîì ìàãí³òíîãî çì³øóâà÷à äî ðîç÷èíó êðà-
ïåëüíî äîäàâàëè 0,75 ìë ÒÅÎÑ, ï³ñëÿ ÷îãî îòðèìàíó ñóì³ø 
ïîâ³ëüíî íåéòðàë³çóâàëè êîíöåíòðîâàíèì ðîç÷èíîì ã³äðî-
êñèäó àìîí³þ. Ö³ëüîâèé pH ðîç÷èíó áóâ 4,0–6,0. Ñóì³ø çà-
ëèøàëè íà ìàãí³òíîìó ïåðåì³øóâà÷³ ïðè òåìïåðàòóð³ 50°Ñ íà 
äâ³ äîáè. Ï³ñëÿ öüîãî îòðèìàí³ íàíî÷àñòêè äâ³÷³ â³äìèâàëè 
50 % åòèëîâèì ñïèðòîì òà ë³îô³ë³çóâàëè. 

Òåñòóâàííÿ àêòèâíîñò³ LL37, ³íêàïñóëüîâàíîãî ó 
êðåìí³ºâ³ íàíî÷àñòêè, ïî â³äíîøåííþ äî â³ðóñó ïðîñòîãî 
ãåðïåñó òèïó ². Äëÿ òîãî, ùîá îö³íèòè, ÷è ìîæå ðîçðîáëå-
íà ñèñòåìà ïîñò³éíî¿ äîñòàâêè Ï²Ï LL37 çóïèíÿòè ðîçïî-
âñþäæåííÿ ÂÏÃ â òêàíèíàõ, ë³í³þ ³ììîðòàë³çîâàíèõ êë³òèí 
ðîã³âêîâîãî åï³òåë³þ ëþäèíè (ÊÐÅË) [3] êóëüòèâóâàëè ó 
ñåðåäîâèù³ KSFMòì, ùî ì³ñòèëî L-ãëóòàì³í, åï³äåðìàëüíèé 
ôàêòîð ðîñòó ëþäèíè òà áè÷à÷èé åêñòðàêò ã³ïîô³çó (Life 
Technologies Europe BV, Øâåö³ÿ), ó 24-÷àøå÷íèõ òàð³ëêàõ 
äî êîíôëóåíòíîñò³ 90 %. Ï³ñëÿ öüîãî êë³òèíè ³íô³êóâàëè 
ÂÏÃ òèïó ² øòàìì F [8] â êîíöåíòðàö³¿ 1 îäèíèöÿ â³ðóñó, ùî 
óòâîðþº êîëîí³þ (ÊÓÎ), íà 10 êë³òèí (ìíîæèíí³ñòü çàðà-
æåííÿ (àíãë. «MOI») = 0,1) ïðîòÿãîì îäí³º¿ ãîäèíè ïðè 37° 
Ñ. Ï³ñëÿ â³äìèâàííÿ ÊÐÅË â³ä â³ðóñó äî íèõ äîäàâàëè ñâ³æå 
ñåðåäîâèùå KSFMTM ç 5 ìã ÊÍ×, â ÿê³ áóâ ³íêàïñóëüîâàíèé 
LL37, òà êóëüòèâóâàëè ïðîòÿãîì 72 ãîä. Êîíòðîëåì ñëóãóâà-
ëè ÊÐÅË, äî ÿêèõ ï³ñëÿ â³äìèâàííÿ â³ä ÂÏÃ â ñåðåäîâèùå 
äëÿ êóëüòèâàö³¿ íå äîäàâàëè ïðåïàðàò³â àáî ÊÍ×; ÊÐÅË, 
äî ÿêèõ äîäàâàëè ÊÍ× áåç ïåïòèäó; òà ÊÐÅË, äî ÿêèõ äî-
äàâàëè â³ëüíèé LL37 â êîíöåíòðàö³¿ 15 ìêã/ìë, ÿê³ òàêîæ 
êóëüòèâóâàëè ïðîòÿãîì 72 ãîä. Ñåðåäîâèùå äëÿ êóëüòèâàö³¿ 
çàáèðàëè ÷åðåç 24 òà 72 ãîä. äëÿ îö³íêè êîíöåíòðàö³¿ â³ðóñó 
ìåòîäîì ï³äðàõóíêó ÊÓÎ. 

Ìåòîä ï³äðàõóíêó ÊÓÎ: ðÿä ðîçâåäåíü (10–1–10–6) îòðè-
ìàíèõ ñåðåäîâèù äëÿ êóëüòèâàö³¿ äîäàâàëè äî ë³í³¿ êë³òèí 
íèðêîâîãî åï³òåë³þ çåëåíèõ àôðèêàíñüêèõ ìàâï (ë³í³ÿ êë³-
òèí «Vero», «American Type Culture Collection», ÑØÀ) êîí-
ôëóåíòí³ñòþ 80 % òà ³íêóáóâàëè ïðè 37° Ñ ïðîòÿãîì 1 ãîä. 
Ï³ñëÿ âèäàëåííÿ ñåðåäîâèùà äëÿ êóëüòèâàö³¿ äî êë³òèí äî-
äàâàëè ñåðåäîâèùå DMEM (Life Technologies Europe BV, 
Øâåö³ÿ), ùî ì³ñòèëî 5 % òåëÿ÷î¿ ñèðîâàòêè òà 1 % àãàðîçó 
òà êóëüòèâóâàëè ïðîòÿãîì 72 ãîä. Ï³ñëÿ öüîãî êë³òèíè ô³ê-
ñóâàëè 10 % ôîðìàëüäåã³äîì, ôàðáóâàëè 0,5 % êðèñòàë³÷-
íèì ô³îëåòîâèì òà ï³äðàõîâóâàëè ê³ëüê³ñòü ñôîðìîâàíèõ 
ïëÿì (ÊÓÎ). 

Ñòàòèñòè÷íèé àíàë³ç. Ðîçðàõîâóâàëè ñåðåäíþ (Ì) òà 
ñòàíäàðòíå â³äõèëåííÿ (±SD) ïî êîæí³é ãðóï³ ñïîñòåðåæåíü. 
Ð³çíèöþ ì³æ äîñë³äíîþ ãðóïîþ (LL37, ùî ³íêàïñóëüîâàíèé 
ó ÊÍ×) òà êîíòðîëüíèìè ãðóïàìè (ÊÐÅË áåç ë³êóâàííÿ, 
ÊÐÅË ç ÊÍ× áåç LL37 òà ÊÐÅË ç â³ëüíèì LL37) âèçíà÷à-
ëè çà äîïîìîãîþ íåïàðàìåòðè÷íîãî òåñòó Mann-Whitney. 
Ð³çíèöÿ ââàæàëàñÿ çíà÷óùîþ ïðè ð<0,05. Âñ³ ðîçðàõîâàí³ 
ð³âí³ ñòàòèñòè÷íî¿ çíà÷èìîñò³ (ð) ïðåäñòàâëåí³ ç ïîïðàâêîþ 
Bonferroni äëÿ ìíîæèííèõ ïîð³âíÿíü. 

Key words: eye infection, LL37, An-
tagonists peptide system of constant 
drug delivery, herpes simplex virus.

and 44333,3±8891,9 PFU/ml in 72 h culturing. At the same time, virus titer 
in culture medium without SRS of AIP LL37 was 6716,7±3489,6 PFU/ml and 
327500±36159,4 PFU/ml in 24 h and 72 h culturing respectively (Ð = 0,024). 
Conclusion. For the first time it was shown in vitro activity of anti-infective peptide 
LL37 sustained release system based on silica nanoparticles against the common-
est ocular viral infection — herpes simplex virus. 
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Ðåçóëüòàòè 

Äîäàâàííÿ äî ÊÐÅË, ùî áóëè ³íô³êîâàí³ ÂÏÃ 
òèïó ², LL37, ³íêàïñóëüîâàíîãî ó ÊÍ×, ïðèçâîäèëî 
äî çíà÷íîãî çíèæåííÿ êîíöåíòðàö³¿ ÂÏÃ ïîð³âíÿíî 
ç êîíòðîëåì áåç ë³êóâàííÿ (ðèñ. 1, 2): ê³ëüê³ñòü ÊÓÎ ó 
ñåðåäîâèù³ äëÿ êóëüòèâàö³¿, ÿêå ì³ñòèëî LL37 ó ÊÍ×, 
ñêëàëî (91,2±49,7) ÊÓÎ/ìë ÷åðåç 24 ãîä. êóëüòèâàö³¿ 
òà 44333,3±8891,9 ÊÓÎ/ìë ÷åðåç 72 ãîä. êóëüòèâàö³¿. Â 
òîé æå ÷àñ êîíöåíòðàö³ÿ ÂÏÃ ² â ñåðåäîâèù³ äëÿ êóëü-
òèâàö³¿ áåç ÑÏÄ Ï²Ï LL37 ñêëàëà (6716,7±3489,6) 
ÊÓÎ/ìë òà (327500±36159,4) ÊÓÎ/ìë ÷åðåç 24 òà 72 
ãîä. êóëüòèâàö³¿ â³äïîâ³äíî (ð=0,024). ÊÍ× áåç LL37 
íå ìàëè âëàñíî¿ ïðîòèâ³ðóñíî¿ àêòèâíîñò³. 

×åðåç 24 ãîä. ïðîòèâ³ðóñíèé åôåêò LL37, ³íêàï-
ñóëüîâàíîãî ó ÊÍ×, áóâ ñõîæèì ç ïðîòèâ³ðóñíèì 
åôåêòîì â³ëüíîãî ïåïòèäó: ñåðåäí³é òèòð ÂÏÃ áóâ 
(91,2±49,7) ÊÓÎ/ìë â ãðóï³ ç ³íêàïñóëüîâàíèì ó 
ÊÍ× ïåïòèäîì òà (116,3±61,0) ÊÓÎ/ìë â ãðóï³ ç 

â³ëüíèì LL37 (ð>0,05). Íàòîì³ñòü, ÷åðåç 72 ãîä. 
òèòð ÂÏÃ â ãðóï³ ç ³íêàïñóëüîâàíèì LL37 âèÿâèâ-
ñÿ á³ëüø í³æ âäâ³÷³ ìåíøèì çà òèòð â³ðóñó â ãðóï³ 
ç â³ëüíèì LL37 ³ ñêëàâ (44333,3±8891,9) ÊÓÎ/ìë òà 
(97666,7±16132,8) ÊÓÎ/ìë â³äïîâ³äíî (ð=0,024). Ö³ 
äàí³ ñâ³ä÷àòü ïðî òå, ùî ³íêàïñóëÿö³ÿ ïåïòèäà ñïðè-
ÿëà ïîäîâæåííþ éîãî òåðàïåâòè÷íî¿ ä³¿ íà ÂÏÃ ïî-
ð³âíÿíî ç â³ëüíèì LL37. 

Îáãîâîðåííÿ ðåçóëüòàò³â 

ÂÏÃ òèïó ² º íàéá³ëüø ðîçïîâñþäæåíîþ ïðè÷è-
íîþ çàõâîðþâàíü ðîã³âêè, ùî ó ðîçâèíåíèõ êðà¿íàõ 
ïðèçâîäÿòü äî ³íâàë³äíîñò³, âíàñë³äîê êåðàòèò³â, 
ÿê³ â³í âèêëèêàº [2, 9]. Òîìó ïîøóê àëüòåðíàòèâíèõ 
ïðåïàðàò³â äëÿ ë³êóâàííÿ ÂÏÃ º çàðàç âåëüìè àêòó-
àëüíèì. 

Îäí³ºþ ç ïðè÷èí íèçüêî¿ åôåêòèâíîñò³ ë³êóâàí-
íÿ òàêîæ º øâèäêå âèìèâàííÿ ïðåïàðàò³â ç ïîâåðõí³ 
î÷íîãî ÿáëóêà. Òàê îäíà êàïëÿ ñó÷àñíèõ ïðåïàðàò³â 
â ñåðåäíüîìó ì³ñòèòü 30 ìêë ðå÷îâèíè, ï³ñëÿ ºäèíî-
ãî áëèìàííÿ íà î÷í³é ïîâåðõí³ çàëèøàºòüñÿ ò³ëüêè 
10 ìêë, â ï³äñóìêó ñêð³çü ðîã³âêó ïðîõîäèòü ëèøå 
5 % â³ä ïåðâèííîãî îá’ºìó ïðåïàðàòó [15, 16, 17] 

LL37 º ïîë³ôóíêö³îíàëüíèì ïåïòèäîì ç áàãàòüìà 
á³îëîã³÷íèìè âëàñòèâîñòÿìè, ÿêèé ìàº àíòèì³êðîáíó 
òà ïðîòèâ³ðóñíó àêòèâí³ñòü, â òîìó ÷èñë³ äî ÂÏÃ [4, 
11, 14]. Ðàí³øå LL37 áóâ ââåäåíèé äî ïë³âîê íà îñíî-
â³ êðåìí³þ, ç ÿêèõ â³í ïîñòóïîâî çâ³ëüíÿâñÿ, àâòîðè 
òàêîæ ïîêàçàëè àíòèì³êðîáíó àêòèâí³ñòü ïåïòèäó, ùî 
çâ³ëüíþâàâñÿ [13]. Àëå òàêà ñèñòåìà ïîñò³éíîãî âèä³-
ëåííÿ (ÑÏÄ) º çàíàäòî ãðîì³çäêîþ äëÿ âèêîðèñòàííÿ 
â îôòàëüìîëîã³÷í³é ïðàêòèö³. Àäæå äëÿ òîãî, ùîá íå 
âèêëèêàòè çíèæåííÿ ãîñòðîòè çîðó õâîðîãî, ðîçì³ð 
÷àñòîê, ùî ââîäÿòüñÿ â î÷íå ÿáëóêî (íàïðèêëàä, åíäî-
â³òðåàëüíî), íå ïîâèíåí ïåðåâèùóâàòè 50 íì. Ïðîòè-
â³ðóñíà àêòèâí³ñòü ÑÏÄ ç LL37 ðàí³øå íå âèâ÷àëàñÿ. 

Íàìè áóëà ðîçðîáëåíà ÑÏÄ ïåïòèäó LL37 íà îñíî-
â³ ÊÍ×. ÊÍ× ìàëè ðîçì³ð 10–20 íì, ïåïòèä ïîñòóïîâî 
âèä³ëÿâñÿ ç íèõ ïðîòÿãîì 30 ä³á [1]. Â ö³é ðîáîò³ âïåðøå 
áóëà äîâåäåíà ïðîòèâ³ðóñíà àêòèâí³ñòü ñòâîðåíî¿ ÑÏÄ 
Ï²Ï LL37 ïî â³äíîøåííþ äî íàéá³ëüø ïîøèðåíî¿ ³í-
ôåêö³¿ ðîã³âêè — ÂÏÃ òèïó ². Öÿ ñèñòåìà ìîæå áóòè 
âèêîðèñòàíà äëÿ ë³êóâàííÿ ãåðïåòè÷íîãî êåðàòèòó ñà-
ìîñò³éíî, íàïðèêëàä, ó âèãëÿä³ ñóáêîí’þíêòèâàëüíèõ 
³í’ºêö³é äëÿ ñòâîðåííÿ äåïî ïåïòèäó. Êð³ì òîãî, ïåð-
ñïåêòèâíèì º ââåäåííÿ òàêî¿ ñèñòåìè ó øòó÷íó ðî-
ã³âêó íà îñíîâ³ êîëàãåíó [12] â ïðîöåñ³ ¿¿ ñèíòåçó äëÿ 
îòðèìàííÿ ðîã³âêè ç ïîäâ³éíîþ ôóíêö³ºþ — çàì³ííè-
êà ñòðîìè ðîã³âêè ïðè êåðàòîïëàñòèö³ òà îäíî÷àñíîãî 
äæåðåëà ïðîòèâ³ðóñíîãî ïðåïàðàòó. 

Ñòâîðåíà ñèñòåìà ïîñò³éíî¿ äîñòàâêè ïðîòè³í-
ôåêö³éíîãî ïåïòèäó LL37 íà îñíîâ³ êðåìí³ºâèõ íà-
íî÷àñòîê º ïåðñïåêòèâíèì íàïðÿìêîì â ë³êóâàíí³ 
î÷íèõ ³íôåêö³é. Äîâåäåíà ¿¿ àêòèâí³ñòü in vitro ïî 
â³äíîøåííþ äî â³ðóñó ïðîñòîãî ãåðïåñó. Ïîäàëüøè-
ìè äîñë³äæåííÿìè áóäå âèâ÷åíî ïðîòèì³êðîáíà àê-
òèâí³ñòü LL37, ùî ³íêàïñóëüîâàíèé ó ÊÍ×. 

Ðèñ. 1. Òèòð ÂÏÃ òèïó ² â îñíîâí³é (LL37-ÊÍ×) òà êîíòðîëü-
íèõ ãðóïàõ ÷åðåç 24 ãîä. êóëüòèâàö³¿. 

Ïðèì³òêè. ²íô³êîâàí³ — ÊÐÅË, ³íô³êîâàí³ ÂÏÃ áåç ë³êóâàííÿ; 
LL37-ÊÍ× — ÊÐÅË, ³íô³êîâàí³ ÂÏÃ, ùî êóëüòèâóâàëèñÿ ðàçîì 
ç LL37, ³íêàïñóëüîâàíèì ó ÊÍ×; ÊÍ× — ÊÐÅË, ³íô³êîâàí³ 
ÂÏÃ, ùî êóëüòèâóâàëèñÿ ç ÊÍ× áåç LL37; LL37 15 ìêã/ìë — 
ÊÐÅË, ³íô³êîâàí³ ÂÏÃ, ùî êóëüòèâóâàëèñÿ ç LL37 15 ìêã/ìë â 
êîíöåíòðàö³¿ 15 ìêã/ìë. 

Ðèñ. 2. Òèòð ÂÏÃ òèïó ² â îñíîâí³é (LL37-ÊÍ×) òà êîíòðîëü-
íèõ ãðóïàõ ÷åðåç 72 ãîä. êóëüòèâàö³¿. 

Ïðèì³òêè. Äèâ. ðèñ. 1. 
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