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ÂÏËÈÂ ÊÎÌÏËÅÊÑIÂ ÃÅÐÌÀÍIÞ (IV)  
Ç ÑÀËIÖÈËÀËÜÃIÄÐÀÇÎÍÀÌÈ ÕËÎÐÁÅÍÇÎÉÍÎ¯  

ÒÀ ÍIÒÐÎÁÅÍÇÎÉÍÎ¯ ÊÈÑËÎÒ ÍÀ ÂÌIÑÒ ÎÑÍÎÂÍÈÕ 
ÏÎÏÓËßÖIÉ I ÑÓÁÏÎÏÓËßÖIÉ ËIÌÔÎÖÈÒIÂ  

Ó ÌÈØÅÉ ÏÐÈ ÇÀÏÀËÅÍÍI

Ïîêàçàíî, ùî ïðè çàïàëåíí³, âèêëèêàíîìó çèìîçàíîì, ³ìóíîðåãóëÿòîðíèé 
êîåô³ö³ºíò (CD4/CD8) çðîñòàº â 1,8 ðàçè, ùî ñâ³ä÷èòü ïðî àêòèâàö³þ ³ìóííî¿ 
ñèñòåìè. Íà òë³ çàïàëåííÿ òàêîæ íà 70% ï³äâèùóºòüñÿ ê³ëüê³ñòü NK-êë³òèí. 
Äîñë³äæóâàí³ êîîðäèíàö³éí³ ñïîëóêè ãåðìàí³þ çíèæóþòü ÷èñëî íàòóðàëüíèõ 
ê³ëåð³â, âì³ñò Ò-õåëïåð³â ³ ï³äâèùóþòü ê³ëüê³ñòü Ò-ñóïðåñîð³â, ùî ïðèçâîäèòü 
äî çìåíøåííÿ ñï³ââ³äíîøåííÿ CD4/CD8.

Ê ë þ ÷ î â ³  ñ ë î â à: ãåðìàí³é (IV), êîîðäèíàö³éí³ ñïîëóêè, ë³ìôîöèòè, çà-

ïàëåííÿ.

Íåñòåðî¿äí³ ïðîòèçàïàëüí³ ïðåïàðàòè (ÍÏÇÏ) íàëåæàòü äî ÷èñëà íàé÷àñò³øå 
ïðèçíà÷óâàíèõ “ñèìïòîìàòè÷íèõ” ïðåïàðàò³â, ùî çóìîâëåíî óí³êàëüíèì ïîºäíàí-

íÿì â íèõ ïðîòèçàïàëüíèõ, àíàëüãåòè÷íèõ, æàðîçíèæóâàëüíèõ ³ àíòèòðîìáîòè÷íèõ 
âëàñòèâîñòåé, ÿêîãî íå ìàþòü ³íø³ ë³êàðñüê³ çàñîáè [1, 3, 6]. 

Ñó÷àñí³ ï³äõîäè äî ñòâîðåííÿ íîâèõ ÍÏÇÏ áàçóþòüñÿ íà ïîøóêó ñïîëóê, ùî 
ìàþòü ìåíøó òîêñè÷í³ñòü òà íå ïîñòóïàþòüñÿ àêòèâí³ñòþ ³ñíóþ÷èì ïðåïàðàòàì 
äàíî¿ ãðóïè [1]. Íà ñüîãîäí³øí³é äåíü, ïåðñïåêòèâíèì º òàêîæ ñòâîðåííÿ ÍÏÇÏ ç 
³ìóíîìîäóëþâàëüíîþ ä³ºþ [4].

Ó ïîïåðåäí³õ ðîáîòàõ íàìè áóëè â³ä³áðàí³, øëÿõîì ñêðèí³íãîâèõ äîñë³äæåíü, 
êîìïëåêñí³ ñïîëóêè ãåðìàí³þ (IV) ç íàéá³ëüø âèñîêîþ ïðîòèçàïàëüíîþ àêòèâí³ñòþ 
([Ge(3-Cl-L)

2
, [Ge(4-NO

2
-L)

2
]) [7, 9]. Ãåðìàí³é áóâ îáðàíèé ÿê ìåòàë-êîìïëåêñîóòâî-

ðþâà÷ ó çâ’ÿçêó ç òèì, ùî éîãî ñïîëóêè â³äð³çíÿþòüñÿ âèñîêîþ ôàðìàêîëîã³÷íîþ 
àêòèâí³ñòþ ³ â³äíîñíî íèçüêîþ òîêñè÷í³ñòþ [5].

Àâòîðàìè äîâåäåíî [8], ùî ïðîòèçàïàëüíà àêòèâí³ñòü êîìïëåêñ³â [Ge(3-Cl-L)
2
] 

òà [Ge(4-NO
2
-L)

2
] îáóìîâëåíà âïëèâîì íà öèòîê³íîâèé ïðîô³ëü: âñòàíîâëåíî ãàëüìó-

âàííÿ ïðîäóêö³¿ â îðãàí³çì³ ïðîçàïàëüíèõ öèòîê³í³â ÔÍÏ-a ³ IÔÍ-g òà ñòèìóëÿö³þ 
ñèíòåçó ïðîòèçàïàëüíîãî öèòîê³íà – IË-10. Ñë³ä çàçíà÷èòè, ùî öèòîê³íè ïåðåâàæíî 
ñèíòåçóþòüñÿ ð³çíèìè ³ìóíîêîìïåòåíòíèìè êë³òèíàìè [10].
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Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ âïëèâó êîìïëåêñ³â ãåðìàí³þ (IV) ç ñàë³-
öèëàëüã³äðàçîíàìè õëîðáåíçîéíî¿ òà ã³äðîêñèáåíçîéíî¿ êèñëîò íà âì³ñò îñíîâíèõ 
ïîïóëÿö³é òà ñóáïîïóëÿö³é ë³ìôîöèò³â â óìîâàõ åêñïåðèìåíòàëüíîãî çàïàëåííÿ.

Ìàòåðiàëè i ìåòîäè 
Äîñë³äæåííÿ ïðîâîäèëè íà á³ëèõ áåçïîðîäíèõ ìèøàõ ìàñîþ 17–22 ã (ó êîæí³é 

ãðóï³ ïî 8 òâàðèí) íà ìîäåë³ çàïàëåííÿ – øåñòèäåííîãî ïîâ³òðÿíîãî ì³øêà [11]. Äëÿ 
â³äòâîðåííÿ çàïàëåííÿ òâàðèí àíåñòåçóâàëè, ï³ñëÿ ÷îãî ï³ä øê³ðó íà ñïèí³ ââîäèëè 
5 ìë ïîâ³òðÿ. ×åðåç 3 äîáè äëÿ ï³äòðèìêè ì³øêà ââîäèëè ùå 3 ìë ïîâ³òðÿ. Íà 6 
äîáó ó ì³øîê ââîäèëè 1 ìë 1% ðîç÷èíó çèìîçàíó ó ô³ç³îëîã³÷íîìó ðîç÷èí³. Ó ðîë³ 
ÍÏÇÏ áóëè âèêîðèñòàí³: [Ge(3-Cl-L)

2
] òà [Ge(4-NO

2-
L)

2
], ÿê³ áóëè ñèíòåçîâàí³ íà 

êàôåäð³ çàãàëüíî¿ õ³ì³¿ ³ ïîë³ìåð³â ÎÍÓ ³ìåí³ I.I. Ìå÷íèêîâà. Äîñë³äæóâàí³ êîìïëå-
êñè ââîäèëè ó äîç³ 50 ìã/êã îäíîðàçîâî ó âèãëÿä³ âîäíî¿ ñóñïåíç³¿, ñòàá³ë³çîâàíî¿ 
òâ³íîì-80, âíóòð³øíüîøëóíêîâî àáî áåçïîñåðåäíüî â ì³øîê ÷åðåç 1 ãîäèíó ï³ñëÿ 
³í’ºêö³¿ çèìîçàíó. 

Â õîä³ äîñë³äæåííÿ âèçíà÷àëè ôåíîòèïîâ³ õàðàêòåðèñòèêè ë³ìôîöèò³â:
1. CD3 – çàãàëüíà ê³ëüê³ñòü Ò-ë³ìôîöèò³â;
2. CD4 – Ò-õåëïåðè (³íäóêòîðè);
3. CD8 – öèòîòîêñè÷í³ Ò-ë³ìôîöèòè (ñóïðåñîðè);
4. CD19 – çàãàëüíà ê³ëüê³ñòü Â-ë³ìôîöèò³â; 
5. CD16 – íàòóðàëüí³ ê³ëåðè (NK-êë³òèíè).
Êð³ì òîãî, ðîçðàõîâóâàëè ³ìóíîðåãóëÿòîðíèé ³íäåêñ – ñï³ââ³äíîøåííÿ CD4/CD8. 
Âèçíà÷åííÿ ÷èñëà îñíîâíèõ ïîïóëÿö³é òà ñóáïîïóëÿö³é ë³ìôîöèò³â ó ë³ìôàòè-

÷íèõ âóçëàõ çä³éñíþâàëè çà äîïîìîãè ëþì³íåñöåíòíî¿ ì³êðîñêîï³¿. Êë³òèíè ì³òèëè 
FITC-êîí’þãîâàíèìè ìîíîêëîíàëüíèìè àíòèò³ëàìè ô³ðìè «eBioscience», ÑØÀ, äî 
ìèøà÷èõ CD19, CD3, CD4, CD8 òà pan NK ðåöåïòîð³â.

Îòðèìàí³ ðåçóëüòàòè îïðàöüîâóâàëè ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè ç âèêî-
ðèñòàííÿì êðèòåð³¿â Ô³øåðà-Ñò’þäåíòà, çàñòîñîâóþ÷è ïðîãðàìó Excel-2000 [2].

Ðåçóëüòàòè äîñëiäæåííÿ òà ¿õ îáãîâîðåííÿ
Îòðèìàí³ äàí³ (òàáë.) ñâ³ä÷àòü ïðî òå, ùî ïðè çàïàëåíí³ ïîð³âíÿíî ç ³íòàêòíèì 

êîíòðîëåì ïðèáëèçíî íà 20% çíèæóºòüñÿ â³äíîñíà ê³ëüê³ñòü Ò-ë³ìôîöèò³â (CD3), ùî 
ìîæå áóòè ïîâ’ÿçàíî ç àêòèâíîþ ì³ãðàö³ºþ öèõ êë³òèí ó âîãíèùå çàïàëåííÿ. Îäíî÷à-
ñíî ó ë³ìôîâóçëàõ çðîñòàº â³äíîñíèé âì³ñò Â-ë³ìôîöèò³â (CD19). Ðåçóëüòàòîì òàêèõ 
çì³í ó ñêëàä³ îñíîâíèõ ïîïóëÿö³é ë³ìôîöèò³â º çíà÷íå çíèæåííÿ ñï³ââ³äíîøåííÿ 
Ò-êë³òèíè/Â-êë³òèíè ç 4,38 äî 2,91. Íà òë³ çàïàëåííÿ òàêîæ ñóòòºâî ï³äâèùóºòüñÿ 
ê³ëüê³ñòü NK-êë³òèí – íà 70%, ùî êîðåëþº ç âèñîêèì ð³âíåì g-³íòåðôåðîíó, ÿêèé 
áóâ âñòàíîâëåíèé íàìè ðàí³øå [8].

Çíà÷íèõ çì³í çàçíàº òàêîæ ñêëàä ñóáïîïóëÿö³é Ò-ë³ìôîöèò³â: íà 34% çðîñòàº 
âì³ñò Ò-õåëïåð³â ³ íà 27% çìåíøóºòüñÿ âì³ñò Ò-ñóïðåñîð³â. Âíàñë³äîê öüîãî çíà÷íî, 
ìàéæå óäâ³÷³, ï³äâèùóºòüñÿ âåëè÷èíà ³ìóíîðåãóëÿòîðíîãî ³íäåêñó. Öå ñâ³ä÷èòü ïðî 
àêòèâàö³þ ³ìóííî¿ ñèñòåìè ³ ¿¿ ó÷àñòü ó ðåàë³çàö³¿ çàïàëüíî¿ â³äïîâ³ä³.

Äîñë³äæóâàí³ êîìïëåêñí³ ñïîëóêè ãåðìàí³þ íå ò³ëüêè ÷èíÿòü ïðîòèçàïàëüíó 
ä³þ, àëå ³ ñïðèÿþòü íîðìàë³çàö³¿ äåÿêèõ ³ìóíîëîã³÷íèõ ïîêàçíèê³â. Çîêðåìà, ñïî-
ñòåð³ãàºòüñÿ çá³ëüøåííÿ â³äíîñíîãî âì³ñòó Ò-ë³ìôîöèò³â ñóïðåñîð³â, ùî, â ñâîþ 
÷åðãó, çìåíøóº çíà÷åííÿ ³ìóíîðåãóëÿòîðíîãî ³íäåêñó.
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Òàáëèöÿ 
Âïëèâ êîìïëåêñíèõ ñïîëóê ãåðìàíiþ íà âìiñò îñíîâíèõ ïîïóëÿöié òà ñóáïîïóëÿöié 

ëiìôîöèòiâ (%) íà òëi çàïàëåííÿ (M±m; n=8) 

Table
Germanium coordination compounds influence on the content of the basic 

lymphocytes populations and subpopulations in the course of inflammation  
(M±m; n=8)

Âàðiàíò CD19 CD3 CD4 CD8 CD4/CD8 CD16

Êîíòðîëü 17,2±1,5 75,4±7,2 48,0±5,1 25,8±2,4 1,86±0,17 8,6±0,9

Íåë³êîâàí³
òâàðèíè

21,2±2,0 61,7±5,7* 64,5±6,1* 18,9±1,8* 3,41±0,32* 14,5±1,1*

[Ge(4-NO
2
-L)

2
]

per os
20,5±1,9 65,2±6,4 62,5±5,8 26,2±2,7 2,36±0,27 10,6±1,2*

[Ge(4-NO
2
-L)

2
]

ó ì³øîê
20,7±2,2 63,8±6,1 64,1±6,0* 20,1±1,7 3,19±0,28* 12,7±1,3*

[Ge(3-Cl-L)
2
]

per os
20,0±1,9 62,2±6,3 66,7±6,3* 24,9±2,1 2,68±0,24 11,0±1,2*

[Ge(3-Cl-L)
2
]

ó ì³øîê
22,5±2,0 63,7±6,5 62,3±5,9 19,4±1,9 3,21±0,26* 13,2±1,3*

Ïðèì³òêà: * – ð³çíèöÿ â³ðîã³äíà ó ïîð³âíÿíí³ ç êîíòðîëåì

Òàêèì ÷èíîì, ïîðÿä ³ç çìåíøåííÿì âì³ñòó â îðãàí³çì³ òâàðèí ïðîçàïàëüíèõ 
öèòîê³í³â (ôàêòîðó íåêðîçó ïóõëèí a ³ ³íòåðôåðîíó g) ö³ ñïîëóêè çíèæóþòü ð³-
âåíü àêòèâàö³¿ ³ìóííèõ ðåàêö³é. Ñë³ä çàçíà÷èòè, ùî ç áîêó ê³ëüê³ñíèõ ïîêàçíèê³â 
CD3, CD19, CD16 ³ CD4 ë³ìôîöèò³â âèðàæåíèõ çì³í íå â³äáóâàºòüñÿ. Àëå ìîæíà 
ïðèïóñòèòè çíèæåííÿ äåÿêèõ ôóíêö³îíàëüíèõ âëàñòèâîñòåé öèõ êë³òèí, çîêðåìà, 
NK-êë³òèí, ÿê³ º ãîëîâíèìè ïðîäóöåíòàìè ³ìóííîãî ³íòåðôåðîíó. Â ö³ëîìó îòðèìàí³ 
ðàí³øå [7–9] ³ íàâåäåí³ ó äàí³é ðîáîò³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî êîìïëåêñí³ 
ñïîëóêè ãåðìàí³þ íå ò³ëüêè ñïðèÿòëèâî âïëèâàþòü íà ïåðåá³ã ãîñòðîãî çàïàëåííÿ, 
àëå ³ çàïîá³ãàþòü éîãî ïåðåõîäó â ³ìóííó ôàçó. Òàêîæ ñë³ä çàçíà÷èòè, ùî ³ìóíî-
ìîäóëþâàëüíà ä³ÿ êîìïëåêñíèõ ñïîëóê ãåðìàí³þ á³ëüø âèðàæåíà ïðè ¿õ âíóòð³ø-

íüîøëóíêîâîìó ââåäåí³.
Òàêèì ÷èíîì, ïîêàçàíî, ùî íà òë³ çàïàëåííÿ, âèêëèêàíîãî ç³ìîçàíîì, ó ë³ìôîâó-

çëàõ ìèøåé çíèæóºòüñÿ âì³ñò CD3 ³ äåùî ï³äâèùóºòüñÿ ê³ëüê³ñòü CD19 ë³ìôîöèò³â. 
Çà ðàõóíîê çðîñòàííÿ ê³ëüêîñò³ Ò-êë³òèí õåëïåð³â ³ çìåíøåííÿ Ò-êë³òèí ñóïðåñîð³â 
ñóòòºâî ï³äâèùóºòüñÿ çíà÷åííÿ ³ìóíîðåãóëÿòîðíîãî ³íäåêñó.

Ó ðåçóëüòàò³ ðîáîòè äîâåäåíî, ùî äîñë³äæóâàí³ êîìïëåêñè [Ge(3-Cl-L)
2
] òà 

[Ge(4-NO
2
-L)

2
] âèÿâëÿþòü ³ìóíîìîäóëþâàëüíó ä³þ, ÿêà âèÿâëÿºòüñÿ ó íîðìàë³çàö³¿ 

âì³ñòó äîñë³äæóâàíèõ ³ìóíîöèò³â. Äîñë³äæóâàí³ ñïîëóêè â á³ëüøîìó ñòóïåí³ âïëè-

âàþòü íà ³ìóíîëîã³÷í³ ïîêàçíèêè ïðè âíóòð³øíüîøëóíêîâîìó ââåäåíí³, í³æ ïðè 
ââåäåíí³ áåçïîñåðåäíüî ó âîãíèùå çàïàëåííÿ.
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È ÍÈÒÐÎÁÅÍÇÎÉÍÎÉ ÊÈÑËÎÒ ÍÀ ÑÎÄÅÐÆÀÍÈÅ ÎÑÍÎÂÍÛÕ 
ÏÎÏÓËßÖÈÉ È ÑÓÁÏÎÏÓËßÖÈÉ ËÈÌÔÎÖÈÒÎÂ  

Ó ÌÛØÅÉ ÏÐÈ ÂÎÑÏÀËÅÍÈÈ

Ðåôåðàò

Ïîêàçàíî, ÷òî ïðè âîñïàëåíèè, âûçâàííîì çèìîçàíîì, èììóíîðåãóëÿòîðíûé 
êîýôôèöèåíò (ñîîòíîøåíèå CD4/CD8) âîçðàñòàåò â 1,8 ðàçà, ÷òî ñâèäåòåëüñòâóåò 
îá àêòèâàöèè èììóííîé ñèñòåìû. Íà ôîíå âîñïàëåíèÿ íà 70% óâåëè÷èâàåòñÿ êî-
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ëè÷åñòâî NK-êëåòîê. Èçó÷åííûå êîîðäèíàöèîííûå ñîåäèíåíèÿ ãåðìàíèÿ ñíèæàþò 
÷èñëî íàòóðàëüíûõ êèëëåðîâ, ñîäåðæàíèå Ò-õåëïåðîâ è ïîâûøàþò êîëè÷åñòâî 
Ò-ñóïðåññîðîâ, ÷òî ïðèâîäèò ê óìåíüøåíèþ ñîîòíîøåíèÿ CD4/CD8.

Ê ë þ ÷ å â û å  ñ ë î â à: ãåðìàíèé (IV), êîîðäèíàöèîííûå ñîåäèíåíèÿ, ëèì-

ôîöèòû, âîñïàëåíèå.
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THE INFLUENCE OF COORDINATION COMPOUNDS OF 
GERMANIUM (IV) WITH NITROBENZOIC AND CHLORBENZOIC 

ACIDS SALICYLALHYDRAZONES ON THE CONTENT OF THE 
BASIC LYMPHOCYTES POPULATIONS AND SUBPOPULATIONS 

IN THE COURSE OF INFLAMMATION IN MICE

Summary

It was shown that in zymozan induced inflammation CD4/CD8 ratio increased 
for 1.8 times, that showed immune system activation. Also on the background of 
inflammation NK-cells content increased for 70%. Studied coordination compounds 
of germanium decrease the level of NK-cells and T-helpers but increase the level of 

T-suppressors that result in decreasing of CD4/CD8 ratio.
 

K e y  w o r d s: germanium (IV), coordination compounds, lymphocytes, inflam-

mation.


