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Öåëü. Èçó÷èòü àíòèìèêðîáíóþ àêòèâíîñòü ñèñòåìû ïîñòîÿííîé äîñòàâ-
êè (ÑÏÄ) àíòèèíôåêöèîííîãî ïåïòèäà (ÀÈÏ) LL37 íà îñíîâå êðåìíèåâûõ 
íàíî÷àñòèö (ÊÍ×). 
Ìàòåðèàë è ìåòîäû. ÀÈÏ LL37 (êàòåëèöèäèí) áûë èíêàïñóëèðîâàí â 
ÊÍ× ïîä âëèÿíèåì ìàãíèòíîãî ïîëÿ. Äëÿ îöåíêè àíòèìèêðîáíîé àêòèâ-
íîñòè ÑÏÄ øòàììû St. aureus è P. aeruginosa â êîíöåíòðàöèè 1õ105 êî-
ëîíèåîáðàçóþùèõ åäèíèö íà 1 ìë (ÊÎÅ/ìë) êóëüòèâèðîâàëè â òå÷åíèå 2 ÷ 
íà ïèòàòåëüíîì áóëüîíå âìåñòå ñ ÑÏÄ LL37. Êîíòðîëåì ñëóæèëè øòàì-
ìû áàêòåðèé òîé æå êîíöåíòðàöèè, êîòîðûå êóëüòèâèðîâàëèñü áåç ÑÏÄ 
LL37, ñî ñâîáîäíûì LL37 èëè âìåñòå ñ ÊÍ× áåç LL37. Ñðåäó äëÿ êóëüòèâà-
öèè çàáèðàëè äëÿ îöåíêè êîíöåíòðàöèè áàêòåðèé ìåòîäîì ïîäñ÷åòà ÊÎÅ. 
Ðåçóëüòàòû. LL37, èíêàïñóëèðîâàííûé â ÊÍ×, ïðèâîäèò ê çíà÷èòåëü-
íîìó ñíèæåíèþ êîíöåíòðàöèè St. aureus è P. aeruginosa: êîíöåíòðàöèÿ 
St. aureus â ñðåäå äëÿ êóëüòèâàöèè, êîòîðàÿ ñîäåðæàëà LL37 â ÊÍ×, 
áûëà 3466,7±450,9 ÊÎÅ/ìë, êîíöåíòðàöèÿ St. aureus áåç ÑÏÄ LL37 áûëà 
410000±168226 ÊÎÅ/ìë (Ð = 0,012); êîíöåíòðàöèÿ P. aeruginosa â ïðèñóò-
ñòâèè ÑÏÄ LL37 áûëà 3,1107±1,85107 ÊÎÅ/ìë, â êîíòðîëå áåç ëå÷åíèÿ — 
4,671011±2,081011 ÊÎÅ/ìë (P = 0,012). 
Âûâîä. Âïåðâûå äîêàçàíà àêòèâíîñòü in vitro ñèñòåìû ïîñòîÿííîé äîñòàâ-
êè àíòèèíôåêöèîííîãî ïåïòèäà LL37 íà îñíîâå êðåìíèåâûõ íàíî÷àñòèö â 
îòíîøåíèè ãðàì-ïîçèòèâíûõ è ãðàì-íåãàòèâíûõ áàêòåðèé — St. aureus è 
P. aeruginosa. 

Êëþ÷åâûå ñëîâà: ãëàçíàÿ èíôåê-
öèÿ, ïðîòèâîèíôåêöèîííûé ïåïòèä, 
ñèñòåìà ïîñòîÿííîé äîñòàâêè 
ëåêàðñòâåííûõ ñðåäñòâ 

Êëþ÷åâûå ñëîâà: ãëàçíàÿ èíôåê-
öèÿ, ïðîòèâîèíôåêöèîííûé ïåïòèä, 
ñèñòåìà ïîñòîÿííîé äîñòàâêè 
ëåêàðñòâåííûõ ñðåäñòâ 

The sustained delivery system of the antiinfection peptide LL37 — a potential new method of treat-
ment of ocular infections. Report 3. Antimicrobial activity of LL37 encapsulated in silica nanoparticle 

A. Buznyk 1, N. Pasyechnikova 1, S. Yakymenko 1, A. Moloda 1, M. M. Islam 2, M. Griffith 2 

1 State Institution The Filatov Institute 
of Eye Diseases and Tissue Therapy 
of the NAMS of Ukraine, Odessa, 
(Ukraine) 
2 Linkoping University; Linkoping 
(Sweden) 

Purpose. To test anti-microbial activity of the anti-infection peptide (AIP) LL37 
sustained delivery system (SDS) based on silica nanoparticles (SiNP). 
Materials and Methods. AIP LL37 (cathelicidin) was encapsulated in SiNP under 
magnetic stirring. For anti-microbial activity testing, St. aureus and P. aeruginosa 
strains in the concentration 10’ PFU/ml were co-cultured for 2 hours in nutrient 
broth together with LL37 SDS. Bacterium strains of the same concentrations cul-
tured without LL37 SDS, with free LL37 or with empty SiNP served as controls. 
Culture medium was collected to count bacteria titer using plaque formation assay. 
Results. SiNP encapsulated LL37 had significant anti-microbial effect compared 
with controls: St. aureus titer in the culture medium contained SiNP encapsu-
lated LL37 was 3466.7±450.9 PFU/ml, St. aureus titer in culture medium without 
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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 [8]. 

Ïåðñïåêòèâíèì íàïðÿìêîì â ö³é ñôåð³ º âèêî-
ðèñòàííÿ ïðîòè³íôåêö³éíèõ ïåïòèä³â (Ï²Ï), ùî 
ìàþòü ïðîòèì³êðîáí³ òà ïðîòèâ³ðóñí³ âëàñòèâîñò³. 
Ïðèðîäí³ ìîëåêóëè ³ìóííî¿ ñèñòåìè ëþäèíè, òàê³ 
ÿê êàò³îíí³ ïåïòèäè — äåôåíñ³íè òà êàòåë³öèäèíè, 
âèâ÷àëèñÿ ó ÿêîñò³ àëüòåðíàòèâ òðàäèö³éíèì ë³êàì 
[6]. Çîêðåìà, â ðîã³âö³ òà êîí’þíêòèâ³ ëþäèíè áóâ 
çíàéäåíèé êàòåë³öèäèí LL37, ÿêèé ìàº øèðîêèé 
ñïåêòð àêòèâíîñò³ ïðîòè ïàòîãåííèõ áàêòåð³é, â³ðó-
ñ³â òà ãðèáê³â [10]. 

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¿ [4]. 
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 [7, 9]. 

Çàäà÷åþ íàøîãî ïðîåêòó áóëà ðîçðîáêà ñèñòåìè 
ïîñò³éíîãî âèä³ëåííÿ Ï²Ï LL37 äëÿ çàñòîñóâàííÿ â 
îôòàëüìîëîã³÷í³é ïðàêòèö³. Â ïîïåðåäí³õ ðîáîòàõ 
ìè ïðîòåñòóâàëè ð³çí³ ì³êðî- òà íàíî÷àñòêè â ÿêîñò³ 
íîñ³¿â LL37, à òàêîæ âèïðîáóâàëè ðîçðîáëåíó ñèñ-
òåìó ïîñò³éíî¿ äîñòàâêè (ÑÏÄ) ïî â³äíîøåííþ äî 
íàéá³ëüø ïîøèðåíî¿ î÷íî¿ â³ðóñíî¿ ³íôåêö³¿ — â³-
ðóñó ïðîñòîãî ãåðïåñó [1, 2]. 

Ìåòîþ äàíî¿ ðîáîòè áóëî âèâ÷èòè ïðîòèì³êðîá-
íó àêòèâí³ñòü ñòâîðåíî¿ ñèñòåìè ïîñò³éíî¿ äîñòàâêè 
Ï²Ï LL37 íà îñíîâ³ êðåìí³ºâèõ íàíî÷àñòîê (ÊÍ×) 
ïî â³äíîøåííþ äî ïîøèðåíèõ ãðàì-ïîçèòèâíèõ 
òà ãðàì-íåãàòèâíèõ çáóäíèê³â î÷íèõ ³íôåêö³é — 
Staphylococcus aureus òà Pseudomonas aeruginosa. 

Ìàòåð³àë ³ ìåòîäè 
Ðîáîòà ç ³íêàïñóëÿö³¿ LL37 â ÊÍ× âèêîíàíà â ëàáîðàòî-

ð³¿ êë³òèííî¿ á³îëîã³¿ â³ää³ëó åêñïåðèìåíòàëüíî¿ òà êë³í³÷íî¿ 
ìåäèöèíè Óí³âåðñèòåòó ì. Ë³í÷üîï³íã (Øâåö³ÿ), òåñòóâàííÿ 
ïðîòèì³êðîáíî¿ àêòèâíîñò³ ïðîâåäåíî â ãðóï³ ì³êðîá³îëîã³¿ 
ñàí³òàðíî-åï³äåì³îëîã³÷íîãî â³ää³ëó ²íñòèòóòó ³ì. Â. Ï. Ô³-
ëàòîâà. 

²íêàïñóëÿö³ÿ LL37 ó êðåìí³ºâ³ íàíî÷àñòêè. Ìàòåð³àëè: 
òåòðàåòèëîðòîñèë³êàò (ÒÅÎÑ), Òðèòîí Õ-100, îöòîâà êèñ-
ëîòà, àëüã³íàò íàòð³þ, æåëàòèí, æåíåï³í, õëîðèä êàëüö³þ, 

õ³òîçàí, òðèïîë³ôîñôàò — «Sigma-Aldrich Canada Co.» (Êà-
íàäà), öèêëîãåêñàí — «Acros organics» (ÑØÀ). Ï²Ï LL37 
(LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES-
NH2) áóâ ñèíòåçîâàíèé «A+Peptide» (Êèòàé). 

Äëÿ âèãîòîâëåííÿ ÊÍ× âèêîðèñòîâóâàëè ïðîòîêîë, ùî 
äåòàëüíî áóâ îïèñàíèé â ïîïåðåäí³é ñòàòò³ [1]. 

Òåñòóâàííÿ àêòèâíîñò³ LL37, ³íêàïñóëüîâàíîãî ó êðåì-
í³ºâ³ íàíî÷àñòêè, ïî â³äíîøåííþ äî Staphylococcus aureus òà 
Pseudomonas aeruginosa. St. aureus øòàìì ATCC 29223 F-49 
òà P. aeruginosa øòàìì 415 êóëüòèâóâàëè 5 ãîä. íà ì’ÿñî-
ïåïòîííîìó ïîæèâíîìó àãàð³ ç äîäàâàííÿì 5 % òåëÿ÷î¿ êðîâ³ 
(ÊÀ) äî ñåðåäíüî-ëîãàðèôì³÷íî¿ ôàçè (ñåðåäèíà ôàçè ä³ëåí-
íÿ). Ï³ñëÿ öüîãî ¿õ ñóñïåíäóâàëè ó 0,9 % ðîç÷èí³ íàòð³þ õëî-
ðèäó, äîâîäèëè êîíöåíòðàö³þ áàêòåð³é äî 105 îäèíèöü, ùî 
óòâîðþþòü êîëîí³¿, íà 1 ìë (ÊÓÎ/ìë). Ïîò³ì 1 ìë áàêòåð³é 
(105 ÊÓÎ) ³íêóáóâàëè ïðîòÿãîì 2 ãîä. ïðè 37°Ñ ðàçîì ç Ï²Ï 
LL37, ùî áóâ ³íêàïñóëüîâàíèé ó ÊÍ× (10 ìã), ó ïîæèâíî-
ìó áóëüéîí³ ç ðÍ 7,4 ç äîäàâàííÿì 1 % ðîç÷èíó ãëþêîçè. Â 
ÿêîñò³ êîíòðîëþ âèêîðèñòîâóâàëàñü áàêòåð³àëüíà ñóñïåíç³ÿ 
ò³º¿ æ êîíöåíòðàö³¿, ùî ³íêóáóâàëàñÿ â ³äåíòè÷íèõ óìîâàõ 
áåç LL37, ³íêàïñóëüîâàíîãî ó ÊÍ×, àáî ðàçîì ç ÊÍ× áåç 
ïåïòèäó, àáî ç â³ëüíèì LL37 â êîíöåíòðàö³¿ 15 ìêã/ìë. Äëÿ 
ê³ëüê³ñíî¿ îö³íêè ïðîòèì³êðîáíî¿ àêòèâíîñò³ ñåð³éí³ ðîçâå-
äåííÿ ³íêóáîâàíèõ ðîç÷èí³â (101–1011) âèñ³âàëè íà 5 % ÊÀ 
òà ³íêóáóâàëè ïðè 37°Ñ ïðîòÿãîì 24 ãîä. Ï³ñëÿ öüîãî ïðîâî-
äèëè â³çóàëüíèé ï³äðàõóíîê ê³ëüêîñò³ êîëîí³é òåñò-øòàìì³â 
ó äîñë³ä³ òà êîíòðîë³. 

Ñòàòèñòè÷íèé àíàë³ç. Ðîçðàõîâóâàëè ñåðåäíþ (Ì) òà 
ñòàíäàðòíå â³äõèëåííÿ (±SD) ïî êîæí³é ãðóï³ ñïîñòåðå-
æåíü. Ð³çíèöþ ì³æ äîñë³äíîþ ãðóïîþ (áàêòåð³¿ ç LL37, ùî 
³íêàïñóëüîâàíèé ó ÊÍ×) òà êîíòðîëüíèìè ãðóïàìè (áàêòåð³¿ 
áåç ïåïòèäó ó ÊÍ×, áàêòåð³¿ ç ÊÍ× áåç LL37 òà áàêòåð³¿ ç 
â³ëüíèì LL37 â êîíöåíòðàö³¿ 15 ìêã/ìë) âèçíà÷àëè çà äîïî-
ìîãîþ íåïàðàìåòðè÷íîãî òåñòó Mann-Whitney. Ð³çíèöÿ ââà-
æàëàñÿ çíà÷óùîþ ïðè p<0,05. Âñ³ ðîçðàõîâàí³ ð³âí³ ñòàòèñ-
òè÷íî¿ çíà÷èìîñò³ (ð) ïðåäñòàâëåí³ ç ïîïðàâêîþ Bonferroni 
äëÿ ìíîæèííèõ ïîð³âíÿíü. 

Ðåçóëüòàòè 

LL37, ùî ³íêàïñóëüîâàíèé ó ÊÍ×, ïðèçâîäèòü äî 
çíà÷íîãî çíèæåííÿ êîíöåíòðàö³¿ St. aureus (ðèñ. 1): 
êîíöåíòðàö³ÿ St. aureus ó ñåðåäîâèù³ äëÿ êóëüòèâà-
ö³¿, ÿêå ì³ñòèëî LL37 ó ÊÍ×, ñêëàëî (3466,7±450,9) 
ÊÓÎ/ìë, êîíöåíòðàö³ÿ St. aureus áåç ÑÏÄ LL37 ñêëà-
ëà (410000±168226) ÊÓÎ/ìë òà (400000±264575,1) 
ÊÓÎ/ìë â ïðèñóòíîñò³ ÊÍ× áåç LL37 (ð = 0,012). 
Òàêîæ äîáðèé ïðîòèì³êðîáíèé åôåêò ñòâîðåíà 
ÑÏÄ Ï²Ï LL37 ïîêàçàëà ïî â³äíîøåííþ äî ãðàì-
íåãàòèâíîãî ì³êðîîðãàí³çìó — P. aeruginosa (ðèñ. 2): 
êîíöåíòðàö³ÿ òåñò-øòàìó â ïðèñóòíîñò³ ÑÏÄ LL37 
ñêëàëà (3,1õ107±1,85õ107) ÊÓÎ/ìë, â êîíòðîë³ áåç 
ë³êóâàííÿ — (4,67õ1011±2,08õ1011) ÊÓÎ/ìë, â êîíòð-

Key words: eye infection, anti-infec-
tive peptide system of constant drug 
delivery

SDS of LL37 was 410000±168226 PFU/ml (P = 0.012); P. aeruginosa titer in 
presence of SiNP encapsulated LL37 was 3.lxl07±l.85xl07 PFU/ml, its titer was 
4.67xl0fl±2.08xl0n PFU/ml in the culture medium without SDS of LL37 (P = 
0.012). 
Conclusion. For the first time there was shown in vitro the activity of anti-infec-
tive peptide LL37 sustained delivery system based on silica nanoparticles against 
gram-positive and gram-negative bacteria — St. aureus and P. aeruginosa.
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îë³ ç ÊÍ× áåç LL37 — (4,0õ1011±1,63õ1011) ÊÓÎ/ìë 
(ð = 0,012). 

ÊÍ× áåç ïåïòèäó íå ìàëè ïðîòèì³êðîáíîãî 
åôåêòó. Ïîäîâæåíå âèä³ëåííÿ LL37 çà ðàõóíîê éîãî 
³íêàïñóëÿö³¿ ó íàíî÷àñòêè òàêîæ ïðèçâîäèëî äî íå-
çíà÷íîãî çìåíøåííÿ òèòðó îáîõ áàêòåð³é ïîð³âíÿ-
íî ç â³ëüíèì ïåïòèäîì ó êîíöåíòðàö³¿ 15 ìêã/ìë 
(ð = 0,012). 

Îáãîâîðåííÿ ðåçóëüòàò³â 

Áàêòåð³àëüí³ ³íôåêö³¿ î÷íîãî ÿáëóêà (êåðàòè-
òè, åíäîôòàëüì³òè òà ³í.) ìîæóòü ïðèçâîäèòè äî 
ñåðéîçíèõ óñêëàäíåíü, àæ äî âòðàòè îðãàíà çîðó. 
Ïðîòèì³êðîáí³ ïðåïàðàòè (àíòèá³îòèêè) º îñíîâîþ 
ë³êóâàííÿ òàêèõ ³íôåêö³é. ßê ïðàâèëî, ¿õ çàñòîñîâó-
þòü ó âèãëÿä³ ³íñòèëÿö³é íà ïîâåðõíþ îêà, à òàêîæ 
ó âèãëÿä³ ñóáêîí’þíêòèâàëüíèõ, ïàðàáóëüáàðíèõ òà 
åíäîâ³òðåàëüíèõ ³í’ºêö³é. Îäíàê øèðîêå çàñòîñó-
âàííÿ ñèñòåìíèõ ïðîòèì³êðîáíèõ ïðåïàðàò³â ïðè-
çâåëî äî âñåñâ³òíüîãî çá³ëüøåííÿ ðåçèñòåíòíîñò³ 
ñåðåä Ãðàì-ïîçèòèâíèõ òà Ãðàì-íåãàòèâíèõ áàêòå-
ð³é äî ðÿäó ñòàðèõ àíòèá³îòèê³â, à òàêîæ äî äåÿêèõ 
íîâ³òí³õ ôòîðõ³íîëîí³â, ùî âèêîðèñòîâóþòü äëÿ ë³-
êóâàííÿ î÷íèõ ³íôåêö³é [5]. Ç ìåòîþ çíèæåííÿ òîê-
ñè÷íîñò³ ïðîòèì³êðîáíèõ ïðåïàðàò³â òà çìåíøåííÿ 
ê³ëüêîñò³ ³í’ºêö³é ðîçðîáëþòüñÿ ð³çí³ ÑÏÄ [4, 14]. 

LL37 º ïîë³ôóíêö³îíàëüíèì ïåïòèäîì ç áàãàòü-
ìà á³îëîã³÷íèìè âëàñòèâîñòÿìè, ÿêèé ìàº ïðîòèì³-
êðîáíó òà ïðîòèâ³ðóñíó àêòèâí³ñòü [3, 10, 13]. Ðàí³-
øå LL37 áóâ ââåäåíèé äî ïë³âîê íà îñíîâ³ êðåìí³þ, 
ç ÿêèõ â³í ïîñòóïîâî çâ³ëüíÿâñÿ, àâòîðè òàêîæ 
ïîêàçàëè ïðîòèì³êðîáíó àêòèâí³ñòü ïåïòèäó, ùî 
çâ³ëüíþâàâñÿ [12]. Àëå òàêà ÑÏÄ º çàíàäòî ãðîì³çä-
êîþ äëÿ âèêîðèñòàííÿ â îôòàëüìîëîã³÷í³é ïðàê-
òèö³. Àäæå äëÿ òîãî, ùîá íå âèêëèêàòè çíèæåííÿ 
ãîñòðîòè çîðó õâîðîãî, ðîçì³ð ÷àñòîê, ùî ââîäÿòüñÿ 
â î÷íå ÿáëóêî (íàïðèêëàä, åíäîâ³òðåàëüíî), íå ïî-
âèíåí ïåðåâèùóâàòè 50 íì. 

Íàìè áóëà ðîçðîáëåíà ÑÏÄ ïåïòèäó LL37 íà 
îñíîâ³ ÊÍ×. ÊÍ× ìàëè ðîçì³ð 10–20 íì, ïåïòèä ïî-
ñòóïîâî âèä³ëÿâñÿ ç íèõ ïðîòÿãîì 30 ä³á [1]. Ðàí³øå ìè 
ïîêàçàëè, ùî LL37 ï³ñëÿ ³íêàïñóëÿö³¿ ó ÊÍ× íå âòðà-
÷àº ñâîº¿ àêòèâíîñò³ ïî â³äíîøåííþ äî â³ðóñó ïðîñòî-
ãî ãåðïåñó [2]. Â ö³é ðîáîò³ âïåðøå áóëî äîâåäåíî, ùî 
ÑÏÄ Ï²Ï LL37 íà îñíîâ³ ÊÍ× òàêîæ ìàº ³ ïðîòèì³-
êðîáíó àêòèâí³ñòü in vitro ïî â³äíîøåííþ äî ïîøèðå-
íèõ Ãðàì-ïîçèòèâíèõ òà Ãðàì-íåãàòèâíèõ ³íôåêö³é. 

Öÿ ñèñòåìà ìîæå áóòè àïðîáîâàíà ÿê äëÿ ë³êó-
âàííÿ ³íôåêö³é çàäíüîãî â³äð³çêó îêà ó âèãëÿä³ åí-
äîâ³òðåàëüíèõ ³í’ºêö³é, òàê ³ äëÿ ë³êóâàííÿ êåðàòî-
óâå¿ò³â, íàïðèêëàä, ó âèãëÿä³ ñóáêîí’þíêòèâàëüíèõ 
³í’ºêö³é äëÿ ñòâîðåííÿ äåïî ïåïòèäó. Êð³ì òîãî, 
ïåðñïåêòèâíèì º ââåäåííÿ òàêî¿ ñèñòåìè ó øòó÷íó 
ðîã³âêó íà îñíîâ³ êîëàãåíó [11] â ïðîöåñ³ ¿¿ ñèíòåçó 
äëÿ îòðèìàííÿ ðîã³âêè ç ïîäâ³éíîþ ôóíêö³ºþ — çà-
ì³ííèêà ñòðîìè ðîã³âêè ïðè êåðàòîïëàñòèö³ òà îä-
íî÷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 áàêòåð³é — Staphylococcus aureus òà 
Pseudomonas aeruginosa. Â ïîäàëüøîìó ïëàíóþòüñÿ 
äîñë³äæåííÿ ïî ñòâîðåííþ êîëàãåíîâèõ çàì³ííèê³â 
ðîã³âêè, ùî ì³ñòèòèìóòü ÑÏÄ LL37, òà âèâ÷åííÿ ¿¿ 
àêòèâíîñò³ ïî â³äíîøåííþ äî áàêòåð³é òà â³ðóñ³â. 

Ðèñ. 1. Òèòð Staphylococcus aureus â îñíîâí³é (LL37-ÊÍ×) òà 
êîíòðîëüíèõ ãðóïàõ ÷åðåç 24 ãîä. ³íêóáàö³¿. 

Ïðèì³òêè . ²íô³êîâàí³ — St. aureus áåç ë³êóâàííÿ; LL37-
ÊÍ× — St. aureus, ùî ³íêóáóâàâñÿ ðàçîì ç LL37, ³íêàïñóëüî-
âàíèì ó ÊÍ×; ÊÍ× — St. aureus, ùî ³íêóáóâàâñÿ ðàçîì ç ÊÍ× 
áåç ïåïòèäó; LL37 15 ìêã/ìë — áàêòåð³¿, ùî ³íêóáóâàëèñÿ ç 
LL37 â êîíöåíòðàö³¿ 15 ìêã/ìë; * — çíà÷èìà ð³çíèöÿ ïîð³â-
íÿíî ç St. aureus áåç ë³êóâàííÿ; ** — çíà÷èìà ð³çíèöÿ ïîð³â-
íÿíî ç LL37-ÊÍ×. 

Ðèñ. 2. Òèòð Pseudomonas aeruginosa â îñíîâí³é (LL37-ÊÍ×) 
òà êîíòðîëüíèõ ãðóïàõ ÷åðåç 24 ãîä. ³íêóáàö³¿. 

Ïðèì³òêè . ²íô³êîâàí³ — P. aeruginosa áåç ë³êóâàííÿ; LL37-
ÊÍ× — P. aeruginosa, ùî ³íêóáóâàâñÿ ðàçîì ç LL37, ³íêàïñó-
ëüîâàíèì ó ÊÍ×; ÊÍ× — P. aeruginosa, ùî ³íêóáóâàâñÿ ðàçîì 
ç ÊÍ× áåç ïåïòèäó; LL37 15 ìêã/ìë — áàêòåð³¿, ùî ³íêóáóâà-
ëèñÿ ç LL37 â êîíöåíòðàö³¿ 15 ìêã/ìë; * — çíà÷èìà ð³çíèöÿ 
ïîð³âíÿíî ç P. aeruginosa áåç ë³êóâàííÿ; ** — çíà÷èìà ð³çíè-
öÿ ïîð³âíÿíî ç LL37-ÊÍ×. 
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