
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 2 (123) 277

Ì²ÊÐÎÁ²ÎËÎÃ²ß

Äàíà ðîáîòà º ôðàãìåíòîì íàóêîâî¿ òåìè «Äî-
ñë³äæåííÿ ³ìóíîãåííîñò³ äèôòåð³éíîãî àíàòîêñèíó 
ñóì³ñíî ç ïîâåðõíåâèìè àíòèãåíàìè Corynebacte-
rium diphtheriaå ³ ìåòîäè ïîäâ³éíîãî êîíòðîëþ ¿õ áåç-
ïå÷íîñò³», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0114U000246. 

Âñòóï. Óðîêè îñòàííüîãî åï³äåì³÷íîãî ï³äéîìó çà-
õâîðþâàíîñò³ íà äèôòåð³þ íàïðèê³íö³ 20-ãî ñòîð³÷÷ÿ 
ñâ³ä÷àòü ïðî àêòóàëüí³ñòü äëÿ ñîö³óìó ö³º¿ íåáåçïå÷íî¿ 
³íôåêö³¿¿, íåçâàæàþ÷è íà ³ñíóâàííÿ øèðîêîãî ñïåêòðó 
ñïåöèô³÷íèõ ïðîô³ëàêòè÷íèõ ïðåïàðàò³â ð³çíèõ êðà¿í-
âèðîáíèê³â òà âèñîê³ ïîêàçíèêè îõîïëåííÿ íàñåëåííÿ 
ïðîô³ëàêòè÷íèìè ùåïëåííÿìè [3, 4, 7, 11]. Âñòàíîâ-
ëåíî, ùî åï³äåì³ÿ äèôòåð³¿ âèíèêëà òà ðîçâèâàëàñÿ 
â óìîâàõ âèñîêèõ ïîêàçíèê³â ïðîòèäèôòåð³éíîãî ³ìóí³-
òåòó â íàñåëåííÿ é çàõâîð³ëèõ íà äèôòåð³þ îñ³á, ñåðåä 
êîòðèõ á³ëüøó ÷àñòèíó ñêëàäàëè âàêöèíîâàí³ çã³äíî 
âèìîãàì êàëåíäàðÿ ùåïëåíü [3, 4, 7]. Ï³äãðóíòÿì äëÿ 
ðîçâèòêó åï³äåì³¿ ö³º¿ ³íôåêö³¿ º ïåðåäà÷à çáóäíèêà â³ä 
îñ³á ç³ ñòåðòèìè, ëàòåíòíèìè ôîðìàìè çàõâîðþâàííÿ 
òà áàêòåð³îíîñ³¿â. Ïðè öüîìó äîñë³äæåííÿ ÷óòëèâîñò³ 
øòàì³â C. diphtheriae äî àíòèá³êòåð³àëüíèõ ïðåïàðàò³â 
ïîêàçàëè äîñèòü âèñîêèé ð³âåíü ïåðåâàæàííÿ øòàì³â, 
ñò³éêèõ äî àíòèá³îòèê³â [6]. Îòæå îñíîâí³ åï³äåì³îëî-
ã³÷í³ îñîáëèâîñò³ îñòàííüîãî åï³äåì³îëîã³÷íîãî ï³äéî-
ìó äèôòåð³¿ ñòàâëÿòü ïèòàííÿ ïðî ïîøóê øëÿõ³â âïëè-
âó íà îáìåæåííÿ òà ëîêàë³çàö³þ öèðêóëÿö³¿ çáóäíèêà 
ñåðåä íàñåëåííÿ. 

Â ñó÷àñí³é íàóêîâ³é ë³òåðàòóð³ â³äíîâëþºòüñÿ îá-
ãîâîðåííÿ íåîáõ³äíîñò³ ñòâîðåííÿ âàêöèí, ôîðìó-
þ÷èõ ³ìóííèé çàõèñò ïðîòè àäãåçèâíî¿ àêòèâíîñò³ 
Corynebacterium diphtheriaå, êîòð³ ïîïåðåäæóâàëè á 
êîëîí³çàö³þ çáóäíèêîì ñëèçîâèõ îáîëîíîê äèõàëüíèõ 
øëÿõ³â. Òàê³ âàêöèíè ìàëè á òàêîæ ñïðèÿòè âèð³øåííþ 
ïðîáëåìè äèôòåð³éíîãî áàêòåð³îíîñ³éñòâà, êîòðà íå 
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ìîæå áóòè âèð³øåíà çà äîïîìîãîþ ³ñíóþ÷èõ çàñîá³â 
ïðîô³ëàêòè÷íî¿ ³ìóí³çàö³¿, ñïðÿìîâàíèõ íà ñòâîðåííÿ 
àíòèòîêñè÷íîãî ³ìóí³òåòó [2, 5, 13]. 

Ðåçóëüòàòè îñòàíí³õ äîñë³äæåíü (Novartis Vaccines 
and Diagnostics) âêàçóþòü íà òå, ùî âèð³øàëüíó ðîëü 
ó ðîçâèòêó íàáóòîãî ³ìóí³òåòó â³ä³ãðàº ñòèìóëÿö³ÿ ìå-
õàí³çì³â ïðèðîäíüîãî ³ìóí³òåòó. Öå ïðèçâåëî äî òîãî, 
ùî â ïîòî÷íèé ÷àñ áàãàòî çóñèëü äîêëàäàºòüñÿ ðîç-
ðîáö³ ï³äõîä³â, êîòð³ äîïîìîãëè á çàä³ÿòè ìåõàí³çìè 
ïðèðîäíüîãî ³ìóí³òåòó ó ðîçâèòêó ïîâíîö³ííî¿ ³ìóííî¿ 
â³äïîâ³ä³ íà âàêöèíàö³þ [10].

Ç ³íøîãî áîêó, ñë³ä çãàäàòè, ùî â ³ñíóþ÷èõ âàêöèíàõ 
ïðîòè äèôòåð³¿ âæå ïîíàä 90 ðîê³â â ÿêîñò³ àä’þâàíòó 
çàñòîñîâóºòüñÿ àëþì³í³é. Ñó÷àñíèìè äîñë³äæåííÿ-
ìè åêñïåðèìåíòàëüíî äîâåäåíî, ùî â³í º íåéðîòîê-
ñèíîì, ³ òîìó àëþì³í³ºâ³ àä’þâàíòè çäàòí³ âèêëèêàòè 
â ëþäåé ñåðéîçí³ ³ìóíîëîã³÷í³ ðîçëàäè. Çîêðåìà, âîíè 
íåñóòü ó ñîá³ ðèçèê àóòî³ìóííèõ çàõâîðþâàíü, äîâãî-
ñòðîêîâîãî çàïàëåííÿ ìîçêó òà ñóïóòí³õ íåâðîëîã³÷íèõ 
óñêëàäíåíü ³ ð³çíîìàí³òíèõ ãëèáîêèõ òà íåñïðèÿòëèâèõ 
äëÿ çäîðîâ’ÿ íàñë³äê³â. ²ñíóº äóìêà, ùî ðèçèê ïîòåí-
ö³éíèõ ïîá³÷íèõ åôåêò³â çàñòîñóâàííÿ àëþì³í³þ ó âàê-
öèíàõ, î÷åâèäíî, íå îäåðæàâ ñòðîãî¿ íàóêîâî¿ îö³í-
êè ç áîêó ìåäè÷íî¿ òà íàóêîâî¿ ñï³ëüíîòè [12]. Òîìó 
ñàìå ïîøóê ïðèðîäíîãî ³ áåçïå÷íîãî äëÿ îðãàí³çìó 
àä’þâàíòà ìàº ñòàòè ïåðñïåêòèâíèì øëÿõîì óäîñêî-
íàëåííÿ ïðîòèäèôòåð³éíèõ âàêöèí.

Â õîä³ ïîïåðåäí³õ äîñë³ä³â, çà äîïîìîãîþ âóçü-
êîñìóãîâîãî åëåêòðîìàãí³òíîãî âèïðîì³íåííÿ 
íàäçâè÷àéíî âèñîêî¿ ÷àñòîòè (ÅÌÂ ÍÇÂ×), íàìè 
áóëî îäåðæàíî áàêòåð³éíèé äèôòåð³éíèé àíòè-
ãåííèé ïðåïàðàò ç ï³äâèùåíèì âì³ñòîì àäãåçèí³â. 
Ïîêàçàíî, ùî âóçüêîñìóãîâå ÅÌÂ ÍÇÂ× ïðèçâî-
äèòü ÿê äî çá³ëüøåííÿ àäãåçèâíîñò³ òåñò-êóëüòóðè 
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Ñ. diphtheriaå, òàê ³ äî íàêîïè÷åííÿ àäãåçèí³â ó ð³ä-
ê³é ôàç³ ì³êðîáíî¿ ñóñïåíç³¿ [2]. 

Ìåòîþ äîñë³äæåííÿ ñòàëî âèâ÷åííÿ àä’þâàíòíèõ 
âëàñòèâîñòåé îäåðæàíèõ àíòèãåííèõ ñóáñòàíö³é 
C. diphtheriae ç ï³äâèùåíèì âì³ñòîì àäãåçèí³â ùîäî 
ôîðìóâàííÿ àíòèòîêñè÷íîãî äèôòåð³éíîãî ³ìóí³òåòó, 
à òàêîæ äîñë³äæåííÿ ¿õ âïëèâó íà êîëîí³çàö³éíó ðå-
çèñòåíòí³ñòü äî ³íâàç³¿ ïàòîãåííèõ êîðèíåáàêòåð³é ïðè 
³ìóí³çàö³¿ ï³ääîñë³äíèõ òâàðèí åêñïåðèìåíòàëüíèìè 
âàêöèííèìè ïðåïàðàòàìè. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì äî-
ñë³äæåííÿ ñòàëà ìóçåéíà êóëüòóðà C. diphtheriae, var. 
gravis, tox + , ¹ 255. Äëÿ âèãîòîâëåííÿ àíòèãåííèõ 
ñóáñòàíö³é ç ïîâåðõíåâèõ àíòèãåí³â çáóäíèê³â äèôòå-
ð³¿ âèêîðèñòîâóâàëè åêñïåðèìåíòàëüíèé ãåíåðàòîð 
åëåêòðîìàãí³òíîãî âèïðîì³íåííÿ íàäçâè÷àéíî âèñî-
êî¿ ÷àñòîòè (ÅÌÂ ÍÇÂ×), íàäàíèé ²íñòèòóòîì ðàä³îô³-
çèêè òà åëåêòðîí³êè ÍÀÍÓ ³ì. Î. ß. Óñèêîâà.

Îäåðæàííÿ àíòèãåííèõ ñóáñòàíö³é âêëþ÷àëî íà-
ñòóïí³ åòàïè: 1) íàêîïè÷åííÿ ì³êðîáíî¿ ìàñè; 2) ï³ä-
ãîòîâêà ì³êðîáíî¿ ñóñïåíç³¿ Ñ. diphtheriae; 3) îïðîì³-
íåííÿ äîñë³äíîãî çðàçêó (ÑÍä) âóçüêîñìóãîâèì ÅÌÂ 
ÍÇÂ× òà åêñòðàêö³ÿ ïîâåðõíåâèõ àíòèãåí³â êîíòðîëü-
íîãî çðàçêó Ñ. diphtheriae (ÑÍê) ô³ç³îëîã³÷íèì ðîç-
÷èíîì; 4) öåíòðèôóãóâàííÿ çðàçê³â, â³äîêðåìëåííÿ 
ñóïåðíàòàíò³â, âèçíà÷åííÿ á³îõ³ì³÷íîãî ñêëàäó òà ïðè-
ãîòóâàííÿ åêñïåðèìåíòàëüíèõ êîìá³íîâàíèõ êàíäè-
äàò-âàêöèí; 5) êîíòðîëü ñòåðèëüíîñò³ îäåðæàíèõ ïðå-
ïàðàò³â. 

Åêñïåðèìåíòàëüí³ êîìá³íîâàí³ äèôòåð³éí³ âàêöèíè 
ñêëàäàëèñÿ ç 0,5 ìë äîñë³äæóâàíèõ àíòèãåííèõ ïðå-
ïàðàò³â ó â³äïîâ³äíèõ ðîçâåäåííÿõ òà 1,0 ìë (20 Lf/ìë) 
î÷èùåíîãî äèôòåð³éíîãî àíàòîêñèíó (ÀÄ), íàäàíîãî 
ÏÀÒ «Ôàðìñòàíäàðò-Á³îë³ê»: (ÑÍä + ÀÄ) òà (ÑÍê + ÀÄ).

Â äîñë³äè áóëè âçÿò³ 14 êðîë³â ñåðåäíüîþ âàãîþ 
áëèçüêî 3,0 êã ç â³âàð³þ ÄÓ «²Ì² ÍÀÌÍ». Óòðèìàí-
íÿ òâàðèí òà åêñïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî 
äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ 
ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âè-
êîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â 
òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 
2005), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â 
åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ 
Ï`ÿòèì íàö³îíàëüíèì êîíãðåñîì ç á³î-
åòèêè (Êè¿â, 2013).

Ùåïëåííÿ ïðîâîäèëè ï³äøê³ðíî 
â äîç³ 1,5 ìë åêñïåðèìåíòàëüíî¿ âàê-
öèíè, äîòðèìóþ÷èñü ïðàâèë àñåïòèêè, 
ó ä³ëüíèö³ øê³ðè íà áîêàõ, íàïåðåäîäí³ 
çâ³ëüíåí³ â³ä øîðñòêè. 

Çàá³ð êðîâ³ ç âóøíèõ âåí êðîë³â äëÿ 
ïîäàëüøèõ ñåðîëîã³÷íèõ äîñë³äæåíü 
ïðîâîäèëè îäíîðàçîâèìè øïðèöà-
ìè îá’ºìîì 1, 0-2,0 ìë ÷åðåç 1, 2, 3 
òà 4 òèæí³ ï³ñëÿ ùåïëåííÿ. Ñèðîâàòêè 
êðîâ³ äîñë³äæóâàëè â ÐÏÃÀ ç åðèòðîöè-
òàðíèì äèôòåð³éíèì àíòèãåííèì ä³à-
ãíîñòèêóìîì ð³äêèì (âèðîáíèöòâî ÎÀÎ 
«Á³îìåä ³ì. ².². Ìå÷íèêîâà, ñåð³ÿ 081014, 
ïðèäàòíèé äî 10.2015).

Äëÿ áàêòåð³îëîã³÷íèõ äîñë³äæåíü 
íà ïàòîãåíí³ êîðèíåáàêòåð³¿ âèêîðèñ-

òîâóâàëè êðîâ’ÿíî-òåëóðèòîâèé àãàð (ÊÒÀ) òà áóëü-
éîí Ë³íãóäà. 

Àäãåç³þ C. diphtheriaå äîñë³äæóâàëè â³äîìèì ñïî-
ñîáîì [1], àëå ç äîïîâíåííÿìè â³äïîâ³äíî äî ñóò³ åêñ-
ïåðèìåíòó, à ñàìå: ó ñèðîâàòêè êðîâ³ ³ìóí³çîâàíèõ êðî-
ë³â äîäàâàëè ïî 0,05 ìë ôîðìàë³í³çîâàíèõ íîðìàëüíèõ 
åðèòðîöèò³â áàðàíà, âèòðèìóâàëè 18 ãîäèí ó õîëî-
äèëüíèêó ïðè òåìïåðàòóð³ + 8 °Ñ, â³äáèðàëè ïî 0,5 ìë 
êîæíî¿ ñèðîâàòêè òà äîäàâàëè äî çàâèñ³ ôîðìàë³í³çî-
âàíèõ åðèòðîöèò³â ëþäèíè, âèòðèìóâàëè ó òåðìîñòàò³ 
ïðè òåìïåðàòóð³ + 37°Ñ ï³âãîäèíè, äîäàâàëè ïî 0,5 ìë 
1 ìëðä. ñóñïåíç³¿ òåñò-øòàìó C.diphtheriae, çíîâó âè-
òðèìóâàëè ïðè òåìïåðàòóð³ + 37°Ñ ó òåðìîñòàò³ ï³âãî-
äèíè, ïîò³ì ðîáèëè ìàçêè òà çàáàðâëþâàëè ¿õ ïî Ðî-
ìàíîâñüêîìó-Ã³ìçà. 

Ñèðîâàòêè êðîâ³ êðîë³â, ùåïëåíèõ åêñïåðèìåí-
òàëüíèìè âàêöèíàìè, äîñë³äæóâàëè ó ðåàêö³¿ ïàñèâíî¿ 
ãåìàãëþòèíàö³¿. Ñåðåäíÿ ãåîìåòðè÷íà âåëè÷èíà òè-
òð³â àíòèò³ë âèðàõîâóâàëàñÿ çà ôîðìóëîþ: 

a
ñð.ãåîì

 = n√a1a2...an    (1)

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðè âèâ÷åíí³ àä’þâàíòíî¿ ä³¿ åêñïåðèìåíòàëüíèõ àí-
òèãåííèõ ñóáñòàíö³é òâàðèíàì ç êîíòðîëüíî¿ ãðóïè 
óâîäèëè, â³äïîâ³äíî, íàñòóïí³ ïðåïàðàòè: 20 Lf î÷è-
ùåíîãî äèôòåð³éíîãî àíàòîêñèíó (ÀÄ), àíòèãåííèé 
ïðåïàðàò, îäåðæàíèé ç îïðîì³íåíî¿ ì³êðîáíî¿ ìàñè 
êîðèíåáàêòåð³é (ÑÍä), àíòèãåííèé ïðåïàðàò, îäåð-
æàíèé ç íåîïðîì³íåíî¿ ì³êðîáíî¿ ìàñè êîðèíåáàêòå-
ð³é (ÑÍê). Êðîë³ ç äîñë³äíî¿ ãðóïè îäåðæàëè îäíàêîâó 
äîçó äèôòåð³éíîãî àíàòîêñèíó òà ð³çí³ äîçè áàêòå-
ð³éíèõ àíòèãåííèõ ïðåïàðàò³â, â³äîáðàæåí³ â òàáëè-
ö³ 1 ðàçîì ç ðåçóëüòàòàìè ñåðîëîã³÷íèõ äîñë³äæåíü 
(òàáë. 1).

Îäåðæàí³ ïîêàçíèêè ãóìîðàëüíîãî ³ìóí³òåòó ñâ³ä-
÷àòü ïðî àä’þâàíòíó ä³þ áàêòåð³éíîãî àíòèãåííîãî 

Òàáëèöÿ 1 

Ðåçóëüòàòè äîñë³äæåííÿ 
ãóìîðàëüíîãî ïðîòèäèôòåð³éíîãî ³ìóí³òåòó â êðîë³â, 

ùåïëåíèõ åêñïåðèìåíòàëüíèìè 
êîìá³íîâàíèìè âàêöèíàìè

¹ 
ïï 

Ñêëàä âàêöèííîãî ïðåïàðàòó

Òèòðè ÐÏÃÀ ïî òèæíÿõ, 
(ÌÎ/ìë)

1-é 2-é 3-é 4-é

1 ÑÍä 1:10 (0,5 ìë) + ÀÄ 20 Lf (1,0 ìë) 0,125 0,06 0,5 0,5

2 ÑÍä 1:40 (0,5 ìë) + ÀÄ 20 Lf (1,0 ìë) 2,0 1,0 1,0 2,0

3 ÑÍê 1:10 (0,5 ìë) + ÀÄ 20 Lf (1,0 ìë) 2,0 2,0 1,0 1,0

4 ÑÍê 1:40 (0,5 ìë) + ÀÄ 20 Lf (1,0 ìë) 0,03 0,03 4,0 4,0

5 ÑÍê 1:20 (0,5 ìë) + ÀÄ 20 Lf (1,0 ìë) 0,125 0,125 1,0 0,25

Ñåðåäíÿ ãåîìåòðè÷íà òèòð³â 0,285 0,214 1,149 1,0

Ê1 ÀÄ 20 Lf (1,0 ìë) + ô³ç. ðîç÷èí (0,5 ìë) 0,03 0,03 0,25 0,5

Ê2 ÑÍä (0,5 ìë) + ô³ç. ðîç÷èí (1,0 ìë) 0 0 0 0

Ê3 ÑÍê (0,5 ìë) + ô³ç. ðîç÷èí (1,0 ìë) 0 0 0 0
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êîìïîíåíòó â åêñïåðèìåíòàëüíèõ âàêöèíàõ (ÑÍ + ÀÄ) 
ó ïîð³âíÿíí³ ç ìîíîâàêöèíîþ (ÀÄ). Â êðîë³â äîñë³äíî¿ 
ãðóïè ñåðåäíÿ ãåîìåòðè÷íà òèòð³â àíòèò³ë ïåðåâèùó-
âàëà êîíòðîëüí³ ïîêàçíèêè (Ê1), â³äïîâ³äíî, ó 9,5 ðàç³â 
íà ïåðøîìó òèæí³, ó 7,1 ðàçè íà äðóãîìó òèæí³, 
ó 4,6 ðàçè íà òðåòüîìó òèæí³ òà ó 2 ðàçè íà ÷åòâåðòîìó 
òèæí³ ñïîñòåðåæåííÿ. Ìàêñèìàëüíèé ð³âåíü àíòèò³ë 
áóâ çàðåºñòðîâàíèé íà òðåòüîìó òèæí³ ï³ñëÿ ùåïëåí-
íÿ – ñåðåäíÿ ãåîìåòðè÷íà äîð³âíþâàëà 1,149 ÌÎ/ìë 
(òàáë. 1). Ó êîíòðîëÿõ Ê2 ³ Ê3, êîòðèì óâîäèâñÿ ëèøå 
áàêòåð³éíèé àíòèãåííèé êîìïîíåíò (ÑÍä àáî ÑÍê) ðå-
çóëüòàòè ÐÏÃÀ áóëè íåãàòèâíèìè.

Ïîð³âíþþ÷è ñåðåäí³ ãåîìåòðè÷í³ òèòðè àíòèò³ë ïî 
ãðóïàì «ÑÍä» (¹¹ 1, 2) òà «ÑÍê» (¹¹ 3, 4) ðàçîì çà 
÷îòèðè òèæí³, ìîæíà â³äçíà÷èòè, ùî âîíè â³äð³çíÿëè-
ñÿ ëèøå ó 1,8 ðàçè (1 ðîçâåäåííÿ), òîáòî ôàêò ïîïå-
ðåäíüîãî îïðîì³íåííÿ ì³êðîáíî¿ êóëüòóðè ÅÌÂ ÍÇÂ× 
â äàíîìó âèïàäêó íå âèÿâèâ ïðèíöèïîâî¿ ä³¿ íà ï³ä-
ñèëåííÿ àä’þâàíòíî¿ àêòèâíîñò³ åêñïåðèìåíòàëüíîãî 
áàêòåð³éíîãî àíòèãåííîãî ïðåïàðàòó. 

Äîñë³äæåííÿ âïëèâó ³ìóí³çàö³¿ êðîë³â åêñïåðè-
ìåíòàëüíèìè âàêöèíàìè ç äèôòåð³éíèì áàêòåð³é-
íèì àíòèãåíîì íà ðåçèñòåíòí³ñòü ñëèçîâî¿ îáîëîíêè 
íîñó äî êîëîí³çàö³¿ C.diphtheriae ïðîâîäèëè íà îñíîâ³ 
áàêòåð³îëîã³÷íîãî ñòåæåííÿ çà äèíàì³êîþ åë³ì³íàö³¿ 
ì³êðîáíî¿ êóëüòóðè òåñò-øòàìó ïðè ³íòðàíàçàëüíîìó 
³íô³êóâàíí³ ùåïëåíèõ êðîë³â.

Øåñòåðî êðîë³â ðîçïîä³ëèëè íà òðè ãðóïè ïî äâîº 
òâàðèí: ïåðøó ³ìóí³çóâàëè êîìïëåêñíèìè åêñïåðè-
ìåíòàëüíèìè âàêöèíàìè, ùî ì³ñòèëè 1,0 ìë ³íàê-
òèâîâàíîãî áàêòåð³éíîãî àíòèãåííîãî ïðåïàðàòó, 
âèãîòîâëåíîãî ç îïðîì³íåíî¿ ÅÌÂ ÍÇÂ× (ÑÍä) êóëü-
òóðè C.diphtheriae, òà 0,5 ìë äèôòåð³éíîãî àíàòîêñèíó 
â äîç³ 20 Lf; äðóã³é óâîäèëè ïî 1,0 ìë ÑÍä ç äîäàâàí-
íÿì 0,5 ìë ô³ç³îëîã³÷íîãî ðîç÷èíó çàì³ñòü äèôòåð³é-
íîãî àíàòîêñèíó; êîíòðîëüí³ òâàðèíè îäåðæàëè î÷è-
ùåíèé äèôòåð³éíèé àíàòîêñèí â äîç³ 20 Lf 0,5 ìë) 
ó ô³ç³îëîã³÷íîìó ðîç÷èí³ (1,0 ìë) (òàáë. 2).

Íà òðåòüîìó òèæí³ ï³ñëÿ ³ìóí³çàö³¿ ó ùåïëåíèõ òâà-
ðèí âçÿëè ìàçêè ç íîñîâèõ õîä³â äëÿ áàêòåð³îëîã³÷-
íîãî ïîñ³âó. Ñàìå â öåé ÷àñ ó ùåïëåíèõ êðîë³â ç ïåð-
øî¿ ãðóïè, ÿê ³ â òâàðèí ç ïîïåðåäíüîãî äîñë³äó, áóâ 
çàðåºñòðîâàíèé íàéá³ëüøèé â äàíîìó åêñïåðèìåíò³ 
ð³âåíü àíòèòîêñè÷íèõ àíòèò³ë – 0,25 òà 1,0 ÌÎ/ìë. Ðå-
çóëüòàòè áàêòåð³îëîã³÷íèõ äîñë³äæåíü ïîêàçàëè, ùî 
â æîäíîãî êðîëÿ êîðèíåáàêòåð³¿ íå âèñ³âàëèñÿ, â óñ³õ 
òâàðèí íà ñëèçîâèõ îáîëîíêàõ íîñó ïåðåâàæàëà êîêî-
âà ì³êðîôëîðà. 

Íà äðóãèé äåíü ï³ñëÿ êîíòðîëþ ì³êðîôëîðè òâà-
ðèí çàðàæàëè øëÿõîì óâåäåííÿ ó íîñîâ³ õîäè êâà-
÷³â, çìî÷åíèõ ó ì³êðîáí³é ñóñïåíç³¿ C.diphtheriae, var. 
gravis, tox + , ¹ 255. Íàäàë³ ïðîâîäèëè ùîäåíí³ áàê-
òåð³îëîã³÷í³ ïîñ³âè ç³ ñëèçîâèõ îáîëîíîê íîñó êðîë³â 
íà ù³ëüíå òà ð³äêå ïîæèâíå ñåðåäîâèùå íà íàÿâí³ñòü 
C.diphtheriae (òàáë. 2). Âèÿâèëîñÿ, ùî ï³ñëÿ çàðà-
æåííÿ â ³íô³êîâàíèõ òâàðèí âïðîäîâæ äâîõ òèæí³â 
âäàâàëîñÿ âèä³ëÿòè òèïîâ³ ãðàìïîçèòèâí³ ïàëè÷êè, 
ç ê³íöåâèìè ñòîâùåííÿìè, ðîçòàøîâàí³ ïàðíî ó âè-
ãëÿä³ «V», «âîéëîêó», òîùî. Â ïîäàëüøîìó êîðèíå-
áàêòåð³¿ çíèêàëè ç áàêòåð³îëîã³÷íèõ ïîñ³â³â, ³ çíîâó 
äîì³íóþ÷îþ ñòàâàëà êîêîâà ì³êðîôëîðà.ßê âèäíî 
ç äàíèõ, ïðåäñòàâëåíèõ ó òàáëèö³ 2, â òâàðèí, ³ìóí³-
çîâàíèõ ëèøå äèôòåð³éíèì àíàòîêñèíîì (ÀÄ), â³äñî-

òîê ïîçèòèâíèõ ðåçóëüòàò³â áàêòåð³îëîã³÷íîãî ïî-
ñ³âó íà êîðèíåáàêòåð³¿ áóâ ó 3,5 ðàçè á³ëüøèé, ÷èì 
â òâàðèí, ùåïëåíèõ ëèøå áàêòåð³éíèì àíòèãåíîì, 
³ â 21,2 ðàçà á³ëüøèé, ÷èì ó êðîë³â, ùåïëåíèõ êîìá³-
íîâàíèþ âàêöèíîþ (ÑÍä + ÀÄ). 

Ç 28 âèä³ëåíèõ êóëüòóð ïàòîãåíó íà êîíòðîëüíó ãðóïó 
ïðèéøîâñÿ 21 ïîçèòèâíèé ðåçóëüòàò (75,0 ± 8,2) %. Ïðè 
ïðÿìîìó ïîñ³â³ íà ù³ëüíå æèâèëüíå ñåðåäîâèùå ÊÒÀ 
âñüîãî âèä³ëåíî 15 êóëüòóð – (53,6 ± 5,1) %, â òîìó ÷èñë³ 
12 ç íèõ (80,0 ± 10,7) % – â òâàðèí ç êîíòðîëüíî¿ ãðóïè. 
Â äîñë³äíèõ êðîë³â, êîòð³ îäåðæàëè ùåïëåííÿ êîìï-
ëåêñíèì åêñïåðèìåíòàëüíèì ïðåïàðàòîì (ÑÍä + ÀÄ), 
çà äâîòèæíåâèé ïåð³îä êîðèíåáàêòåð³¿ ç ïåðâèííîãî 
ïîñ³âó áóëî âèä³ëåíî ëèøå 1 ðàç. 

Âèâ÷åííÿ àíòèàäãåçèâíî¿ àêòèâíîñò³ ñèðîâàòîê 
êðîâ³ ùåïëåíèõ êðîë³â ïðîâîäèëè ÷åðåç òðè òèæí³ ï³ñëÿ 
³ìóí³çàö³¿ ïðè ìàêñèìàëüíèõ ïîêàçíèêàõ ãóìîðàëüíî-
ãî ³ìóí³òåòó. Ðåçóëüòàòè îá÷èñëþâàëè ïî íàñòóïíèì 
ãðóïàì êðîë³â: 1) òâàðèíè, ùî áóëè ùåïëåí³ äèôòåð³é-
íèì áàêòåð³éíèì àíòèãåíîì – (ÑÍä + ÀÄ) àáî ÑÍä; 2) 
êîíòðîëüí³ òâàðèíè, êîòðèì áóëî ââåäåíî ÀÄ (òàáë. 3). 

Òàáëèöÿ 2 

Ðåçóëüòàòè áàêòåð³îëîã³÷íèõ äîñë³äæåíü 
êðîë³â, ùåïëåíèõ åêñïåðèìåíòàëüíèìè 

áàêòåð³éíèìè äèôòåð³éíèìè ïðåïàðàòàìè

Óâåäåí³ âàêöèíí³ 
ïðåïàðàòè

×èñëî 
äîñë³ä

æåíü 

Ê³ëüê³ñòü 
âèä³ëåíèõ êóëüòóð 

êîðèíåáàêòåð³é

àáñ.÷. (Ì ± m), %

Áàêòåð³éíèé 
àíòèãåí (ÑÍä) + ÀÄ 32 1 3,1 ± 3,1

Áàêòåð³éíèé 
àíòèãåí (ÑÍä) 32 6 18,8 ± 6,9

Êîíòðîëü (ÀÄ) 32 21 65,6 ± 8,4

Âñüîãî 96 28 29,2 ± 4,6

Òàáëèöÿ 3 

Ñåðåäí³ ïîêàçíèêè àäãåç³¿ òåñò-øòàìó 
C.diphtheriae ï³ñëÿ äîäàâàííÿ äî ñóñïåíç³¿ 

åðèòðîöèò³â ñèðîâàòîê êðîâ³ 
ùåïëåíèõ åêñïåðèìåíòàëüíèìè 

êîìá³íîâàíèìè âàêöèíàìè 
òà êîíòðîëüíèõ òâàðèí

¹
ïï

Ëàáîðàòîðí³ 
òâàðèíè

ÑÏÀ ÊÀ ²ÀÌ

1 Ùåïëåí³ 2,4 ± 0,07 69,4 ± 1,3 3,4 ± 0,06

2 Êîíòðîëüí³ 3,0 ± 0,05 75,4 ± 1,8 4,0 ± 0,05

Ïðèì³òêà: 1) ñåðåäí³é ïîêàçíèê àäãåç³¿ (ÑÏÀ) – ñåðåäíÿ ê³ëüê³ñòü 

ì³êðîáíèõ êë³òèí C.diphtheriae, ÿê³ ïðèêð³ïèëèñÿ äî îäíîãî 

åðèòðîöèòó;

2) êîåô³ö³ºíò àäãåç³¿ (ÊÀ) – â³äñîòîê åðèòðîöèò³â, ùî ìàëè íà ñâî¿é 

ïîâåðõí³ àäãåçîâàí³ êîðèíåáàêòåð³¿; 

3) ³íäåêñ àäãåçèâíîñò³ ì³êðîîðãàí³çì³â (²ÀÌ) – â³äíîøåííÿ ÑÏÀ 

äî ÊÀ ïîìíîæåíå íà 100.

Ì²ÊÐÎÁ²ÎËÎÃ²ß
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Ì²ÊÐÎÁ²ÎËÎÃ²ß

Âèâ÷åííÿ àäãåçèâíèõ âëàñòèâîñòåé òåñò-øòàìó 
C.diphtheriae äî ôîðìàë³í³çîâàíèõ åðèòðîöèò³â ëþäè-
íè ï³ñëÿ ¿õ åêñïîçèö³¿ ³ç ñèðîâàòêîþ ï³ääîñë³äíèõ òâà-
ðèí, ùåïëåíèõ äèôòåð³éíèì áàêòåð³éíèì àíòèãåíîì, 
ïðèçâåëà äî çìåíøåííÿ ïîêàçíèê³â àäãåç³¿ ó ïîð³âíÿíí³ 
ç êîíòðîëåì, â³äïîâ³äíî: ÑÏÀ – íà 20, 0 %, ÊÀ – íà 8,0 %, 
²ÀÌ – íà 15 %. Ïðè÷îìó, ð³çíèöÿ ïîêàçíèê³â âèÿâèëàñÿ 
ñòàòèñòè÷íî äîñòîâ³ðíîþ: ïðè Ð = 95,5 % t > 2 äëÿ óñ³õ 
òðüîõ ïîêàçíèê³â. Öå ìîæå âêàçóâàòè íà ïðèñóòí³ñòü 
ó ñèðîâàòö³ ùåïëåíèõ êðîë³â ïðîòèäèôòåð³éíèõ àíòè-
àäãåçèâíèõ àíòèò³ë, êîòð³ áëîêóâàëè àäãåçèíè òåñò-
øòàìó. 

Âèñíîâêè. Äîñë³äæóâàí³ äèôòåð³éí³ áàêòåð³àëüí³ 
àíòèãåíè, óâåäåí³ äî ñêëàäó åêñïåðèìåíòàëüíî¿ äèô-
òåð³éíî¿ âàêöèíè ó ïîºäíàíí³ ç î÷èùåíèì äèôòåð³éíèì 
àíàòîêñèíîì, âèÿâèëè àä’þâàíòíó ä³þ ùîäî ôîðìó-
âàííÿ àíòèòîêñè÷íîãî ïðîòèäèôòåð³éíîãî ³ìóí³òåòó.

²ìóí³çàö³ÿ äèôòåð³éíèì áàêòåð³àëüíèì àíòèãåíîì 
çàïîá³ãàº êîëîí³çàö³¿ ñëèçîâèõ îáîëîíîê äîñë³äíèõ 

òâàðèí C.diphtheriae. Ñë³ä çàóâàæèòè, ùî àíòèêîëî-
í³çàö³éíà àêòèâí³ñòü ùåïëåííÿ âèÿâèëàñÿ ñèëüí³øîþ 
ó ïîºäíàíí³ áàêòåð³éíîãî àíòèãåíó ç î÷èùåíèì äèô-
òåð³éíèì àíàòîêñèíîì. 

Ùåïëåííÿ òâàðèí äîñë³äæóâàíèì áàêòåð³éíèì àí-
òèãåííèì ïðåïàðàòîì ÑÍä, îäåðæàíèì ç ìîäèô³êî-
âàíèõ ÅÌÂ ÍÇÂ× ì³êðîáíèõ êë³òèí C.diphtheriaå, áóëî 
ðåçóëüòàòèâíèì ùîäî çíèæåííÿ àäãåçèâíèõ âëàñòè-
âîñòåé òåñò-øòàìó â äîñë³äí³é ñèñòåì³ in vitro «ôîðìà-
ë³í³çîâàí³ åðèòðîöèòè ëþäèíè + ñèðîâàòêà êðîâ³ ùåïëå-
íèõ êðîë³â + ì³êðîáíà ñóñïåíç³ÿ C.diphtheriaå», ùî ìàº 
âêàçóâàòè íà ïðèñóòí³ñòü ó ñèðîâàòö³ àíòèàäãåçèâíèõ 
àíòèò³ë.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âñòàíîâ-
ëåí³ âëàñòèâîñò³ îäåðæàíîãî äèôòåð³éíîãî áàêòåð³é-
íîãî àíòèãåííîãî ïðåïàðàòó º ïåðñïåêòèâíèìè äëÿ 
âèêîðèñòàííÿ éîãî ïðè êîíñòðóþâàíí³ êîìïëåêñíî¿ 
âàêöèíè ïðîòè äèôòåð³¿ ç àíòèòîêñè÷íîþ òà àíòèêîëî-
í³çàö³éíîþ ä³ºþ.
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Ðåçþìå. Ðîáîòà ïðèñâÿ÷åíà ïîøóêó øëÿõ³â óäîñêîíàëåííÿ äèôòåð³éíî¿ âàêöèíè çà ðàõóíîê óâåäåííÿ äî ¿¿ 

ñêëàäó áàêòåð³éíèõ ïîâåðõíåâèõ àíòèãåí³â C. diphtheriae. Âñòàíîâëåíî, ùî îäåðæàíèé àíòèãåííèé ïðåïàðàò 
ïðè ³ìóí³çàö³¿ ï³ääîñë³äíèõ òâàðèí ïðîÿâèâ àä’þâàíòí³ âëàñòèâîñò³ ùîäî î÷èùåíîãî äèôòåð³éíîãî àíàòîêñèíó: 
â êðîë³â äîñë³äíî¿ ãðóïè êðîë³â, ùåïëåíèõ êîìá³íîâàíîþ êàíäèäàò-âàêöèíîþ, çà äàíèìè ÐÏÃÀ, ñåðåäíÿ ãåî-
ìåòðè÷íà òèòð³â àíòèò³ë ïåðåâèùóâàëà ïîêàçíèêè êîíòðîëüíî¿ ãðóïè, ùåïëåíî¿ äèôòåð³éíèì àíàòîêñèíîì (ÀÄ), 
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â³äïîâ³äíî, ó 9,5 ðàç³â íà ïåðøîìó òèæí³, ó 7,1 ðàçè íà äðóãîìó òèæí³, ó 4,6 ðàçè íà òðåòüîìó òèæí³ òà ó 2 ðàçè 
íà ÷åòâåðòîìó òèæí³ ñïîñòåðåæåííÿ. Ïðè åêñïåðèìåíòàëüíîìó çàðàæåíí³ â òâàðèí, ³ìóí³çîâàíèõ ÀÄ, â³äñî-
òîê ïîçèòèâíèõ ðåçóëüòàò³â áàêòåð³îëîã³÷íîãî ïîñ³âó íà êîðèíåáàêòåð³¿ áóâ ó 3,5 ðàçè á³ëüøèé, ÷èì â òâàðèí, 
ùåïëåíèõ áàêòåð³éíèì àíòèãåíîì, ³ â 21,2 ðàçà á³ëüøèé, ÷èì ó êðîë³â, ùåïëåíèõ êîìá³íîâàíèþ âàêöèíîþ, ùî 
ì³ñòèëà ÀÄ òà áàêòåð³éíèé àíòèãåí. Âèâ÷åííÿ àäãåçèâíèõ âëàñòèâîñòåé òåñò-øòàìó C.diphtheriae äî ôîðìàë³-
í³çîâàíèõ åðèòðîöèò³â ëþäèíè ï³ñëÿ ¿õ åêñïîçèö³¿ ³ç ñèðîâàòêîþ ï³ääîñë³äíèõ òâàðèí, ùåïëåíèõ äèôòåð³éíèì 
áàêòåð³éíèì àíòèãåíîì, ïðèçâåëà äî çìåíøåííÿ ïîêàçíèê³â àäãåç³¿ ó ïîð³âíÿíí³ ç êîíòðîëåì, â³äïîâ³äíî: ÑÏÀ – 
íà 20,0 %, ÊÀ – íà 8,0 %, ²ÀÌ – íà 15 % ( Ð = 95,5 %; t > 2). Âêàçàí³ âëàñòèâîñò³ îäåðæàíîãî àíòèãåííîãî ïðåïàðàòó 
C.diphtheriae ñâ³ä÷àòü ïðî ïåðñïåêòèâí³ñòü éîãî âèêîðèñòàííÿ ïðè êîíñòðóþâàíí³ êîìïëåêñíî¿ êàíäèäàò-âàêöè-
íè ïðîòè äèôòåð³¿ ç àíòèòîêñè÷íîþ òà àíòèêîëîí³çàö³éíîþ ä³ºþ. 
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â åå ñîñòàâ áàêòåðèàëüíûõ ïîâåðõíîñòíûõ àíòèãåíîâ C. diphtheriae. Óñòàíîâëåíî, ÷òî ïîëó÷åííûé àíòèãåííûé 
ïðåïàðàò ïðè èììóíèçàöèè ïîäîïûòíûõ æèâîòíûõ ïðîÿâèë àäúþâàíòíûå ñâîéñòâà â îòíîøåíèè î÷èùåíîãî 
äèôòåðèéíîãî àíàòîêñèíà: ó êðîëåé îïûòíîé ãðóïïû, ïðèâèòûõ êîìáèíèðîâàííîé êàíäèäàò-âàêöèíîé, ïî äàí-
íûì ÐÏÃÀ, ñðåäíÿÿ ãåîìåòðè÷åñêàÿ âåëè÷èíà òèòðîâ àíòèòåë ïðåâûøàëà ïîêàçàòåëè êîíòðîëüíîé ãðóïïû, ïðè-
âèòîé äèôòåðèéíûì àíàòîêñèíîì (ÀÄ), ñîîòâåòñòâåííî, â 9,5 ðàç íà ïåðâîé íåäåëå, â 7,1 ðàç íà âòîðîé íåäåëå, 
â 4,6 ðàç íà òðåòüåé íåäåëå è â 2 ðàçà íà ÷åòâåðòîé íåäåëå íàáëþäåíèÿ. Ïðè ýêñïåðèìåíòàëüíîì çàðàæåíèè 
ó æèâîòíûõ, èììóíèçèðîâàííûõ ÀÄ, ïðîöåíò ïîëîæèòåëüíûõ ðåçóëüòàòîâ áàêòåðèîëîãè÷åñêîãî ïîñåâà íà êî-
ðèíåáàêòåðèè áûë â 3,5 ðàçà áîëüøèé, ÷åì ó æèâîòíûõ, ïðèâèòûõ êîìáèíèðîâàííîé êîìáèíèðîâàííîé âàê-
öèíîé, ñîäåðæàâøåé ÀÄ è áàêòåðèàëüíûé àíòèãåí. Èçó÷åíèå àäãåçèâíûõ ñâîéñòâ òåñò-øòàììà C.diphtheriae 
ê ôîðìàëèíèçèðîâàííûì ýðèòðîöèòàì ÷åëîâåêà ïîñëå èõ ýêñïîçèöèè ñ ñûâîðîòêîé ïîäîïûòíûõ æèâîòíûõ, 
ïðèâèòûõ äèôòåðèéíûì áàêòåðèàëüíûì àíòèãåíîì, ïðèâåëà ê óìåíüøåíèþ ïîêàçàòåëåé àäãåçè è â ñðàâíåíè ñ 
êîíòðîëåì, ñîîòâåòñòâåííî: ÑÏÀ – íà 20,0 %, ÊÀ – íà 8,0 %, ÈÀÌ – íà 15 % ( Ð = 95,5 % t > 2). Óêàçàííûå ñâîéñòâà 
ïîëó÷åííîãî àíòèãåííîãî ïðåïàðàòà C.diphtheriae ñâèäåòåëüñòâóþò î ïåðñïåêòèâíîñòè åãî èñïîëüçîâàíèÿ ïðè 
êîíñòðóèðîâàíèè êîìïëåêñíîé êàíäèäàò-âàêöèíû ïðîòèâ äèôòåðèè ñ àíòèòîêñè÷åñêèì è àíòèêîëîíèçàöèîí-
íûì äåéñòâèåì.
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Study of Effects of Diphtheria Bacterial Antigenic Preparation Obtained by Means of Electromagnetic 

Radiation of Ultrahigh Frequency on the Formation of Humoral Antitoxic Immunity and Colonization Resistance 
in Experimental Animals

Yelyseyeva I.V., Babych Ye.M., Zhdamarova L.A., Belozersky V.I., Kolpak S.A., Balak A.K.
Abstract. The lessons of the last epidemic gettihg up of morbidity on diphtheria at the end of 20th century testify 

to actuality for society of this dangerous infection without regard to existence of wide spectrum of specific prophylactic 
preparations and high indexes of scope of population prophylactic vaccination. As shown by many researchers from 
data of literature the epidemic of diphtheria arose up and developed in the conditions of high indexes of antitoxic im-
munity against diphtheria in a population. The greater part of patients with diphtheria was persons immunized according 
to the requirements of calendar of inoculations. A basis for development of epidemic of this infection is a transmis-
sion of causative agents from persons with the latent forms of disease and carriers. There is a high rate of strains with 
resistance to antibiotics among them.

Thus the basic epidemiology features of the last epidemiology getting up of diphtheria are set by a question about 
the search of ways of influence on limitation and localization of circulation of causative agent among a population.

 The discussion of necessity of creation of vaccines forming immune defence against adhesive activity of Coryne-
bacterium of diphtheriaå recommences in modern scientific literature, that would prevent colonization of respiratory 
tracts mucous membranes by a causative agent. Such vaccines had also to assist the decision of problem of diphthe-
rial carriers, that can not be decided by means of the existent facilities of prophylactic immunization directed to cre-
ation of antitoxic immunity. The perspective way of improvement of diphtheria vaccines would become search of natural 
and safe for the organism bacterial adjuvants as an alternative of hydroxide of aluminium.

The work is dedicated to finding ways to improve the diphtheria vaccine due to the introduction in its structure 
of bacterial surface antigens of C. diphtheriae. It was found that the obtained antigen preparation by immuniza-
tion of experimental animals showed adjuvant properties in respect of purified diphtheria toxoid: rabbits in the exper-
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imental group, vaccinated combined candidate-vaccine, according to the PHA, geometric middling antibody titers 
exceeded those that of the control group, inoculated with diphtheria toxoid (DT) respectively, 9.5 times the first week, 
7.1 times in the second week, 4.6 times in the third week and 2 times in the fourth week of observation. In experimental 
infection in animals immunized with DT, the percentage of positive results of bacteriological inoculation of Corynebac-
terium was 3.5 times greater than in the animals vaccinated with the combination of the combined vaccine containing 
DT and bacterial antigen. Study of test-strain C.diphtheriae adhesive properties to formalinized human erythrocytes 
after exposure of them to serum of test animals immunized with diphtheria bacterial antigen, resulted in a decrease 
in adhesion rates compared with the control, respectively: Median Adhesion – 20.0 %; Coefficient of Adhesion – by 
8.0 %; Microorganisms Adhesiveness Index – 15 % (P = 95.5 % t > 2). These properties of the obtained antigen prepara-
tion C.diphtheriae indicate the prospects of its use in the design of complex candidate-vaccine against diphtheria with 
antitoxic and antikolonizatsion action.

Keywords: C. diphtheriaå, diphtheria vaccines, bacterial antigen, electromagnetic radiation of ultrahigh frequency, 
adjuvants, antitoxic immunity, adhesion, ñolonization resistance.
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