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Âèêîíàíå äîñë³äæåííÿ º ÷àñòèíîþ íàóêîâî¿ òå-
ìàòèêè êàôåäðè àíàòîì³¿ ³ ã³ñòîëîã³¿ ôàêóëüòåòó âåòå-
ðèíàðíî¿ ìåäèöèíè Æèòîìèðñüêîãî íàö³îíàëüíîãî 
àãðîåêîëîã³÷íîãî óí³âåðñèòåòó «Ðîçâèòîê, ìîðôî-
ëîã³ÿ òà ã³ñòîõ³ì³ÿ îðãàí³â òâàðèí ó íîðì³ òà ïðè ïà-
òîëîã³¿», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0113V000900.

Âñòóï. Ñåëåç³íêà – áàãàòîôóíêö³îíàëüíèé íå-
ïàðíèé îðãàí, ðîçòàøîâàíèé ó ÷åðåâí³é ïîðîæíèí³. 
Öå âàæëèâèé îðãàí ë³ìôîöèòîóòâîðåííÿ òà ³ìóí³òå-
òó, â ÿêîìó ï³ä âïëèâîì àíòèãåí³â, íàÿâíèõ ó êðîâ³, 
â³äáóâàºòüñÿ óòâîðåííÿ êë³òèí, ÿê³ ïðîäóêóþòü ãó-
ìîðàëüí³ àíòèò³ëà ÷è ò³, ùî áåðóòü ó÷àñòü ó ðåàêö³ÿõ 
êë³òèííîãî ³ìóí³òåòó é º á³îëîã³÷íèì ô³ëüòðîì àðòå-
ð³àëüíî¿ êðîâ³. Ó í³é ôàãîöèòóþòüñÿ ñòàð³ òà ïîøêî-
äæåí³ åðèòðîöèòè é òðîìáîöèòè, ùî çàâåðøèëè ñâ³é 
æèòòºâèé öèêë. Äîâåäåíî, ùî îñíîâíà ¿¿ ôóíêö³ÿ – 
íåéòðàë³çàö³ÿ ó êðîâ³ ïàòîãåííèõ ì³êðîîðãàí³çì³â, 
òîêñèí³â, çàãèáëèõ åðèòðîöèò³â, ï³ãìåíò³â ³ åëåêòðî-
íåãàòèâíèõ êîëî¿ä³â [5]. 

Âèêîðèñòàííÿ ñó÷àñíèõ äîñÿãíåíü ã³ñòî- òà öè-
òî³ìóíîã³ñòîõ³ì³¿ ³ç çàñòîñóâàííÿì ìîíîêëîíàëüíèõ 
àíòèò³ë òà ³ìóíîôåðìåíòíîãî àíàë³çó äàëî çìîãó 
âèÿâèòè íà ïîâåðõí³ ë³ìôîöèò³â òà ³íøèõ ³ìóíîêîì-
ïåòåíòíèõ êë³òèí ñïåöèô³÷í³ ðåöåïòîðè, ùî ìîæóòü 
ñëóãóâàòè ìàðêåðàìè ð³çíèõ ñóáïîïóëÿö³¿ êë³òèí 
[5]. ² ñòàëî ìîæëèâèì ³ìóíîôåíîòèïóâàííÿ ë³ìôî-
öèò³â ó íîðì³ òà çà ïàòîëîã³÷íèõ ñòàí³â îðãàí³çìó 
[1,2], âèâ÷åííÿ âïëèâó íà ïîïóëÿö³¿ ð³çíèõ ÷èííèê³â 
[7,10]. Âñòàíîâëåíî, ùî â Ò-çàëåæí³é çîí³ ñåëåç³íêè 
(ïåð³àðòåð³àëüí³ ë³ìôî¿äí³ ï³õâè (ÏÀËÏ) ïåðåâàæà-
þòü ë³ìôîöèòè ïîïóëÿö³é ÑD3+ ³ ÑD4+, â íåçíà÷í³é 
ê³ëüêîñò³ âèÿâëÿþòüñÿ ÑD8+, íàÿâí³ òàêîæ ìàêðîôà-
ãè, ðåòèêóëÿðí³ êë³òèíè. Ó çîâí³øí³õ â³ää³ëàõ òàêèõ 
ï³õâ á³ëüø ïîë³ìîðôíèé ñêëàä, ïðèñóòí³ ïîïóëÿö³¿ 
Â-ë³ìôîöèò³â. Ñâ³òëèé öåíòð ë³ìôî¿äíîãî âóçëèêà º 
Ò-íåçàëåæíîþ çîíîþ, òóò ðîçì³ùóþòüñÿ îñíîâí³ òðè 
òèïè êë³òèí: Â-ë³ìôîáëàñòè, ÿê³ ä³ëÿòüñÿ; äåíäðèò-
í³ êë³òèíè, ÿê³ ô³êñóþòü àíòèãåí ³ çáåð³ãàþòü éîãî 
ïðîòÿãîì òðèâàëîãî ÷àñó òà â³ëüí³ ìàêðîôàãè. Êð³ì 
Â-ë³ìôî¿äíèõ åëåìåíò³â ì³ñòèòüñÿ íåâåëèêà ê³ëü-
ê³ñòü Ò-ë³ìôîöèò³â, ñåðåä ÿêèõ ïåðåâàæàþòü ÑD4+, 
â ìåíø³é ê³ëüêîñò³ º ÑD8+ êë³òèíè. Ìàíò³éíà çîíà 
ë³ìôî¿äíîãî âóçëèêà, ÿê ³ ñâ³òëèé öåíòð, â³äíîñèòüñÿ 
äî òèìóñíåçàëåæíî¿ çîíè. Â í³é â³äáóâàºòüñÿ êîîïå-
ðàòèâíà âçàºìîä³ÿ Ò- ³ Â-ë³ìôîöèò³â, ùî çóìîâëþº 
ð³çíîìàí³òíèé ïîïóëÿö³éíèé ñêëàä ë³ìôîöèò³â [5,6]. 
Ñåðåä ïîïóëÿö³é ÑD8+ Ò-ë³ìôîöèò³â âàæëèâèìè º 
êë³òèíè ïàì’ÿò³ [8]. Ò-ë³ìôîöèòè ç êëàñòåðàìè ÑD8+ 
çóñòð³÷àþòüñÿ íå ò³ëüêè â á³ë³é, à é ó ÷åðâîí³é ïóëüï³ 
ñåëåç³íêè [9]. ²ìóíîã³ñòîõ³ì³÷í³ äîñë³äæåííÿ ïðîâî-

äÿòüñÿ, ÿê ïðàâèëî, â ãóìàíí³é ìåäèöèí³ ³ ïî÷èíàþòü 
âïðîâàäæóâàòèñü äëÿ ïðîäóêòèâíèõ òâàðèí.

Ìåòà äîñë³äæåííÿ. Ç’ÿñóâàòè îñîáëèâîñò³ ìîð-
ôîôóíêö³îíàëüíîãî ñòàíó ñåëåç³íêè êðîë³â íà îñíîâ³ 
âèçíà÷åííÿ âì³ñòó, ðîçì³ùåííÿ ³ ê³ëüê³ñíîãî ñï³ââ³äíî-
øåííÿ ñóáïîïóëÿö³é ë³ìôîöèò³â ÑD4+, ÑD8+, ÑD19+, 
ÑD20+, ÿê³ áóäóòü äîïîâíþâàòè ìîðôîìåòðè÷í³ òåñò-
êðèòåð³¿ îðãàíó òà âèñòóïàòèìóòü ÷óòëèâèìè ìàðêåðà-
ìè âïëèâó ôàêòîð³â ð³çíîìàí³òíîãî ´åíåçó.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ äîñë³äæåííÿ 
çä³éñíþâàëè â³äá³ð ñåëåç³íêè â ñòàä³¿ ìîðôîôóíêö³-
îíàëüíî¿ çð³ëîñò³ ó êë³í³÷íî çäîðîâèõ ñòàòåâîçð³ëèõ 
êðîë³â êàë³ôîðí³éñüêî¿ ïîðîäè (6-8 ì³ñÿö³â, ê³ëüê³ñòü 
34) îáîõ ñòàòåé ó ñï³ââ³äíîøåíí³ 1:1. Äëÿ ì³êðîñêî-
ï³÷íèõ äîñë³äæåíü øìàòî÷êè ìàòåð³àëó ô³êñóâàëè 
â 10–12%-ìó îõîëîäæåíîìó ðîç÷èí³ íåéòðàëüíîãî 
ôîðìàë³íó, çä³éñíþâàëè ïàðàô³í³çàö³þ. Ã³ñòîëîã³÷í³ 
çð³çè âèãîòîâëÿëè íà ñàííîìó ì³êðîòîì³ ÌÑ-2 òîâ-
ùèíîþ íå á³ëüøå 5 ìêì. Äëÿ âèÿâëåííÿ òà âèâ÷åííÿ 
ñóáïîïóëÿö³é ë³ìôîöèò³â ïðè ñâ³òëîâ³é ì³êðîñêîï³¿ 
âèêîðèñòîâóâàëè ìèøèíí³ ìîíîêëîíàëüí³ àíòèò³ëà 
äàòñüêî¿ ô³ðìè DAKO, åêñïðåñóþ÷³ àíòèãåíí³ ìàðêå-
ðè ÑD4+ (Ò–õåëïåðè), ÑD8+(Ò–öèòîòîêñè÷í³ êë³òèíè 
³ íîðìàëüí³ Ò–ê³ëåðè), ÑD19+ (Â-ë³ìôîöèòè ðàíí³õ 
åòàï³â ðîçâèòêó), ÑD20+ (Â-ë³ìôîöèòè íà ñòàä³¿ äè-
ôåðåíö³àö³¿). Âèçíà÷àëè ðîçì³ùåííÿ òà âì³ñò (àáñî-
ëþòíó ³ â³äíîñíó ê³ëüê³ñòü) ³ ê³ëüê³ñíå ñï³ââ³äíîøåííÿ 
ïîïóëÿö³é. ²ìóíîðåãóëÿòîðíèé ³íäåêñ (²Ð²) âèçíà÷àëè 
ÿê â³äíîøåííÿ ê³ëüêîñò³ êë³òèí ÑD4+ äî êë³òèí ÑD8+. 
Ìåòîäèêè, ñòàòèñòè÷íà îáðîáêà ðåçóëüòàò³â âèêî-
ðèñòîâóâàëèñü â³äïîâ³äíî äî îïèñàíèõ â ïîñ³áíèêó 
Ãîðàëüñüêîãî Ë.Ï. ç³ ñï³âàâòîðàìè (2005) [3]. Ìîð-
ôîìåòðè÷í³ äîñë³äæåííÿ çä³éñíþâàëè çà äîïîìî-
ãîþ ïðîãðàìè «Master of Morphology». 

Óñÿ åêñïåðèìåíòàëüíà ÷àñòèíà äîñë³äæåííÿ áóëà 
ïðîâåäåíà çã³äíî ç âèìîãàìè ì³æíàðîäíèõ ïðèíöè-
ï³â «ªâðîïåéñüêî¿ êîíâåíö³¿ ùîäî çàõèñòó õðåáåò-
íèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ â åêñïåðèìåíò³ òà 
³íøèõ íàóêîâèõ ö³ëÿõ» (Ñòðàñáóðã, 1986 ð.) òà â³äïî-
â³äíîãî Çàêîíó Óêðà¿íè «Ïðî çàõèñò òâàðèí â³ä æîð-
ñòîêîãî ïîâîäæåííÿ» (¹ 3446-²V â³ä 21.02.2006 ð., 
ì. Êè¿â). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Çà 
íàøèìè ïîïåðåäí³ìè äîñë³äæåííÿìè âñòàíîâëåíî, 
ùî ñåëåç³íêà êðîë³â â³äíîñèòüñÿ äî çàõèñíîãî òèïó, 
â³äíîñíà ïëîùà á³ëî¿ ïóëüïè ñòàíîâèëà 17,68±4,40% 
[4]. Ë³ìôî¿äíèì âóçëèêàì (ËÂ) íàëåæàëî 67,59 % 
á³ëî¿ ïóëüïè, ðåøòà – ïåð³àðòåð³àëüíèì ë³ìôî¿äíèì 
ï³õâàì. Â ñêëàä³ ë³ìôî¿äíèõ âóçëèê³â ÷³òêî âèä³ëÿëàñü 
ïåð³àðòåð³àëüíà çîíà íàâêîëî öåíòðàëüíî¿ àðòåð³¿, 
ñâ³òëèé öåíòð, ìàíò³éíà ³ ìàðã³íàëüíà çîíè. Ó ñòðóê-
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òóð³ öèõ âóçëèê³â íàéá³ëüøîãî ðîçâèòêó ìàëà ìàðã³-
íàëüíà çîíà, ÷àñòêà ÿêî¿ ñòàíîâèëà 38,85±11,98%, 
íàéìåíøîãî – ñâ³òëèé öåíòð (17,37±6,01%). ×åðâîíà 
ïóëüïà çàéìàëà 76,45±3,78% ìàñè ñåëåç³íêè. ²ìóíî-
êîìïåòåíòíà ôóíêö³ÿ ñåëåç³íêè âèçíà÷àºòüñÿ ñàìå ¿¿ 
ë³ìôî¿äíîþ òêàíèíîþ (á³ëîþ ïóëüïîþ). Îñíîâíèìè 
êë³òèíàìè º ë³ìôîöèòè. Çà ìîðôîëîã³÷íîþ áóäîâîþ 
³ ðîçì³ðàìè Ò-ë³ìôîöèòè êðîë³â â³äïîâ³äàþòü ìàëèì 
ôîðìàì ë³ìôîöèò³â. Çð³ë³ ë³ìôîöèòè äîñÿãàëè 6,2–
6,4 ìêì ³ ìàëè ïåðåâàæíî îêðóãëå, ð³äøå – áîáîïî-
ä³áíå ÿäðî òà âóçüêó öèòîïëàçìó. Â-ë³ìôîöèòè äåùî 
á³ëüø³ çà ðîçì³ðàìè – 8,3–8,5 ìêì, çà ñâîºþ âåëè-
÷èíîþ áëèçüê³ äî ñåðåäí³õ ë³ìôîöèò³â. Ñóáïîïóëÿö³¿ 
ë³ìôîöèò³â ç êëàñòåðàìè ÑD4+, ÑD8+, ÑD19+, ÑD20+ 
â ïóëüï³ ñåëåç³íêè ðîçì³ùóâàëèñü ïîîäèíîêî (ðèñ. 
1) òà äèôóçíî (ðèñ. 2), ÷àñò³øå óòâîðþâàëè ëàíöþ-
ãè (ðèñ. 3) àáî ñêóï÷åííÿ (ðèñ. 4).

Ðèñ. 1. ÑÄ4+-ë³ìôîöèòè ó ÷åðâîí³é ïóëüï³ ñåëåç³íêè 
êðîë³â. × 400.

Ðèñ. 2. ÑÄ8+-ë³ìôîöèòè ó ïåð³àðòåð³àëüíèõ ë³ìôî¿äíèõ 
ï³õâàõ ñåëåç³íêè êðîë³â. × 400.

Ê³ëüê³ñòü ÑÄ4+ â ÏÀËÏ ñòàíîâèëà 20,25 % â³ä 
çàãàëüíî¿ ê³ëüêîñò³ ïîïóëÿö³é á³ëî¿ ïóëüïè, ðåøòà 
(79,75 %) ðîçòàøîâóâàëàñü â ËÂ. Â ñâ³òëîìó öåí-
òð³ ËÂ ¿õ ê³ëüê³ñòü ñêëàëà 45,29±13,34 øò. íà óìîâíó 
îäèíèöþ ïëîù³ (øò. íà óì. îä. ïë.), â ìàíò³éí³é çîí³ – 
34,14±9,96 øò. íà óì. îä. ïë., ùî ñòàíîâèëî 24,61 % ³ 
75,39 % â³äïîâ³äíî. Êë³òèí ÑÄ8+ â ÏÀËÏ íàðàõîâóâà-

ëîñü 8,6±4,18 øò. íà óì. îä. ïë. (13,99 % â³ä çàãàëüíî¿ 
ê³ëüêîñò³ ïîïóëÿö³¿ â á³ë³é ïóëüï³), â ËÂ – 52,86±19,02 
øò. íà óì. îä. ïë. Â ìàíò³éí³é çîí³ ËÂ äàíà ïîïóëÿö³ÿ 
ïåðåâàæàëà ó ïîð³âíÿíí³ ç ñâ³òëèì öåíòðîì ËÂ ó 1,8 
ðàç³â (21,00±8,94 øò. íà óì. îä. ïë. ³ 37,80±14,88 øò. 
íà óì. îä. ïë. â³äïîâ³äíî). ²Ð² ÏÀËÏ ñòàíîâèâ á³ëüøå 
1 (1,34) òà ìåíøå 1 ó á³ë³é ïóëüï³ (0,92), íàéìåíøèé 
²Ð² ñâ³òëîãî öåíòðó (0,53), ó ìàíò³éí³é çîí³ öåé ³íäåêñ 
äîð³âíþâàâ 0,90.

Ðèñ. 3. ÑÄ19+-ë³ìôîöèòè ìàíò³éíî¿ çîíè ë³ìôî¿äíîãî 
âóçëèêà ñåëåç³íêè êðîë³â. × 80.

Ñåðåä ïîïóëÿö³é Â-ë³ìôîöèò³â íà 0,7 % ïåðå-
âàæàëè ÑÄ19+ – ë³ìôîöèòè ó ïîð³âíÿíí³ ç ÑÄ20+. 
Íàéá³ëüøà ¿õ ê³ëüê³ñòü çíàõîäèëàñü â ìàíò³éí³é çîí³ 
(37,83±9,80 ³ 37,29±4,40 øò. íà óì. îä. ïë. â³äïî-
â³äíî), íàéìåíøà â ÏÀËÏ (14,87±4,79 ³ 13,20±3,49 
øò. íà óì. îä. ïë. â³äïîâ³äíî). Â ïåð³àðòåð³àëüíèõ 
çîíàõ ¿õ ê³ëüê³ñòü äîñòîâ³ðíî çðîñëà äî 8,50±1,12 
³ 11,75±1,48 øò. íà óì. îä. ïë. (Ð >0,95). Â ñâ³òëîìó 
öåíòð³ ê³ëüê³ñòü ÑÄ19+ ñòàíîâèëà 32,64 % â³ä çàãàëü-
íî¿ ê³ëüêîñò³ ïîïóëÿö³é ËÂ á³ëî¿ ïóëüïè, ¿õ ê³ëüê³ñòü 
íàðàõîâóâàëà 18,33±2,36 øò. íà óì. îä. ïë. Â ñâ³òëî-
ìó öåíòð³ ê³ëüê³ñòü ÑÄ20+ áóëà á³ëüøîþ ïðèáëèçíî 
íà 2 % ³ ñòàíîâèëà 34,75 % â³ä çàãàëüíî¿ ê³ëüêîñò³ 
ïîïóëÿö³é ËÂ á³ëî¿ ïóëüïè, ¿õ ê³ëüê³ñòü íàðàõîâóâàëà 
19,85±3,59 øò. íà óì. îä. ïë. Òàêà íåâåëèêà ð³çíèöÿ 

Ðèñ. 4. ÑÄ20+-ë³ìôîöèòè ïåð³àðòåð³àëüíî¿ çîíè 
ë³ìôî¿äíîãî âóçëèêà ñåëåç³íêè êðîë³â. × 80.
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Ðåçþìå. Ïðåäñòàâëåí³ ðåçóëüòàòè ³ìóíîã³ñòîõ³ì³÷íî¿ õàðàêòåðèñòèêè ñóáïîïóëÿö³é ë³ìôîöèò³â á³ëî¿ 

ïóëüïè ñåëåç³íêè ñòàòåâîçð³ëèõ êðîë³â êàë³ôîðí³éñüêî¿ ïîðîäè â³êîì 6-8-ìè ì³ñÿö³â. Ç’ÿñîâàíî ðîçì³ùåííÿ, 
ê³ëüê³ñíèé âì³ñò ñóáïîïóëÿö³é ë³ìôîöèò³â ÑD4+, ÑD8+, ÑD19+, ÑD20+, âèðàõîâàíî ³ìóíîðåãóëÿòîðíèé ³íäåêñ. 

âîíè ðîçòàøîâóâàëèñü ïîîäèíîêî â ÷åð-
âîí³é ïóëüï³, óòâîðþâàëè ëàíöþãè ³ ñêóï-
÷åííÿ â á³ë³é ïóëüï³.

2. Ê³ëüê³ñòü ÑÄ4+ êë³òèí â ïåð³àðòå-
ð³àëüíèõ ë³ìôî¿äíèõ ï³õâàõ ñòàíîâèëà 
20,25 % â³ä çàãàëüíî¿ ê³ëüêîñò³ ïîïóëÿ-
ö³é á³ëî¿ ïóëüïè. Â ë³ìôî¿äíîìó âóçëèêó 
75,39 % êëàñòåðó çíàõîäèëîñü â ìàíò³é-
í³é çîí³.

3. Â ìàíò³éí³é çîí³ ïîïóëÿö³ÿ ÑÄ8+ 
ïåðåâàæàëà ó ïîð³âíÿíí³ ç ñâ³òëèì öåí-
òðîì ó 1,8 ðàç³â, â ë³ìôî¿äíèõ âóçëèêàõ 

– ó 6,15 ðàç³â â³äíîñíî ïåð³àðòåð³àëüíèõ ë³ìôî¿äíèõ 
ï³õâ. ²ìóíîðåãóëÿòîðíèé ³íäåêñ ïåð³àðòåð³àëüíèõ 
ë³ìôî¿äíèõ ï³õâ ñòàíîâèâ 1,34, á³ëî¿ ïóëüïè 0,92, 
ñâ³òëîãî öåíòðó 0,53, ìàíò³éíî¿ çîíè 0,90.

4. Ñåðåä ïîïóëÿö³é Â-ë³ìôîöèò³â íåçíà÷íî ïåðå-
âàæàëè ÑÄ19+. Íàéá³ëüøà ¿õ ê³ëüê³ñòü çíàõîäèëàñü 
â ìàíò³éí³é çîí³, íàéìåíøà â ïåð³àðòåð³àëüíèõ ë³ì-
ôî¿äíèõ ï³õâàõ. Â ïåð³àðòåð³àëüíèõ çîíàõ ë³ìôî¿ä-
íèõ âóçëèêàõ ¿õ ê³ëüê³ñòü çðîñëà ç ïîîäèíîêèõ êë³òèí 
äî 8,50±1,12 ³ 11,75±1,48 øò. íà óì. îä. ïë. (ÑÄ19+³ 
ÑÄ20+ â³äïîâ³äíî). Â ìàðã³íàëüí³é çîí³ çóñòð³÷àëèñü 
âñ³ ñóáïîïóëÿö³¿ ó ìàéæå îäíàêîâèõ ê³ëüêîñòÿõ, ùî 
çóìîâëåíî ôóíêö³ºþ êîîïåðàòèâíî¿ âçàºìîä³¿ Ò- ³ 
Â-ë³ìôîöèò³â.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïî-
äàëüø³ äîñë³äæåííÿ ïëàíóºìî ñïðÿìîâóâàòè íà âè-
â÷åííÿ ³íøèõ ñóáïîïóëÿö³é ë³ìôîöèò³â ñåëåç³íêè ó 
êðîë³â ç âðàõóâàííÿì ð³çíèõ â³êîâèõ ãðóï.

ïîÿñíþºòüñÿ òèì, ùî ÑÄ19+-ë³ìôîöèòè çíàõîäÿòü-
ñÿ íà ñàìèõ ðàíí³õ åòàïàõ ðîçâèòêó ë³í³¿, à ÑÄ20+-
ë³ìôîöèòè íà ñòàä³ÿõ äèôåðåíö³àö³¿ Â-êë³òèí. 

Ê³ëüê³ñíèé àíàë³ç ñóáïîïóëÿö³é ë³ìôîöèò³â á³ëî¿ 
ïóëüïè ñåëåç³íêè êðîë³â (ðèñ. 5) ñâ³ä÷èòü, ùî ñåðåä 
äîñë³äæóâàíèõ Ò-ë³ìôîöèò³â ÑÄ8+. Öå ïîÿñíþºòüñÿ 
îòðèìàíèìè ðåçóëüòàòàìè ïðè äîñë³äæåíí³ êëàñ-
òåð³â ñåëåç³íêè ìèøåé [6]: ÑÄ8+ ìîæóòü äîäàòêîâî 
åêñïðåñóâàòèñÿ íà äåíäðèòíèõ êë³òèíàõ. Çíà÷íèé 
âì³ñò Â-êë³òèí ïîÿñíþºòüñÿ îñîáëèâ³ñòþ ïåðâèííî¿ 
³ìóííî¿ â³äïîâ³ä³ ³ íàÿâí³ñòþ ó çíà÷í³é ê³ëüêîñò³ ðîç-
÷èííèõ ôîðì àíòèãåí³â, ÿê³ íàéá³ëüøå ïðåçåíòàòèâ-
í³ ñàìå öèì ïîïóëÿö³ÿì [6]. Ê³ëüê³ñòü ñóáïîïóëÿö³é 
ïðÿìî ïðîïîðö³éíî çàëåæèòü â³ä â³äíîñíî¿ ïëîù³ 
ñòðóêòóðíî¿ îäèíèö³ á³ëî¿ ïóëüïè: ñâ³òëèé öåíòð çà-
éìàº íàéìåíøó â³äíîñíó ïëîùó, â³äïîâ³äíî, ê³ëü-
ê³ñòü ñóáïîïóëÿö³é íàéìåíøà.

Âèñíîâêè
1. Âèâ÷åííÿ ³ìóíîã³ñòîõ³ì³÷íèõ ïîïóëÿö³é ë³ì-

ôîöèò³â ÑD4+, ÑD8+, ÑD19+, ÑD20+ çàñâ³ä÷èëî, ùî 

Ðèñ. 5. Ñóáïîïóëÿö³¿ ë³ìôîöèò³â á³ëî¿ ïóëüïè ñåëåç³íêè êðîë³â  
ó ê³ëüê³ñíîìó âèì³ðþâàíí³.
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ÌÎÐÔÎËÎÃ²ß

Âñòàíîâëåíî, ùî ë³ìôîöèòè ÑD4+, ÑD8+ á³ëüøå çîñåðåäæóâàëèñÿ â ìàíò³éí³é çîí³, í³æ ó ñâ³òëîìó öåíòð³ 
ë³ìôî¿äíîãî âóçëèêà. ²ìóíîðåãóëÿòîðíèé ³íäåêñ ïåð³àðòåð³àëüíèõ ë³ìôî¿äíèõ ï³õâ ñòàíîâèâ 1,34, á³ëî¿ ïóëü-
ïè 0,92. Ñåðåä ïîïóëÿö³é Â-ë³ìôîöèò³â íåçíà÷íî ïåðåâàæàëè ÑÄ 19+. Íàéá³ëüøà ¿õ ê³ëüê³ñòü çíàõîäèëàñü â 
ìàíò³éí³é çîí³, íàéìåíøà â ïåð³àðòåð³àëüíèõ ë³ìôî¿äíèõ ï³õâàõ. Â ìàðã³íàëüí³é çîí³ íàÿâí³ âñ³ ñóáïîïóëÿö³¿. 

Êëþ÷îâ³ ñëîâà: ñåëåç³íêà, ìîðôîëîã³ÿ, ³ìóíîã³ñòîõ³ì³÷íà õàðàêòåðèñòèêà, êðîë³, á³ëà ïóëüïà, ñóáïîïóëÿö³¿ 
ë³ìôîöèò³â ÑD4+, ÑD8+, ÑD19+, ÑD20+, ë³ìôî¿äíèé âóçëèê.
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ÊÐÎËÈÊÎÂ
Äóíàåâñêàÿ Î. Ô.
Ðåçþìå. Ïðåäñòàâëåíû ðåçóëüòàòû èììóíîãèñòîõèìè÷åñêîé õàðàêòåðèñòèêè ñóáïîïóëÿöèé ëèìôî-

öèòîâ áåëîé ïóëüïû ñåëåç¸íêè ïîëîâîçðåëûõ êðîëèêîâ êàëèôîðíèéñêîé ïîðîäû âîçðàñòîì 6-8-ìè ìåñÿ-
öåâ. Âûÿñíåíî ðàçìåùåíèå, êîëè÷åñòâåííîå ñîäåðæàíèå ñóáïîïóëÿöèé ëèìôîöèòîâ ÑD4+, ÑD8+, ÑD19+, 
ÑD20+, ðàññ÷èòàí èììóíîðåãóëÿòîðíûé èíäåêñ. Óñòàíîâëåíî, ÷òî ëèìôîöèòû Ñd4+, Ñd8+ áîëüøå ñîñðåäî-
òî÷èâàëèñü â ìàíòèéíèé çîíå, ÷åì â ñâåòëîì öåíòðå ëèìôîèäíîãî ôîëëèêóëà. Èììóíîðåãóëÿòîðíûé èíäåêñ 
ïåðèàðòåðèàëüíûõ ëèìôîèäíûõ ìóôò ñîñòàâëÿë 1,34, áåëîé ïóëüïû 0,92. Ñðåäè ïîïóëÿöèé Â-ëèìôîöèòîâ 
íåçíà÷èòåëüíî ïðåîáëàäàëè ÑÄ 19+. Íàèáîëüøåå èõ êîëè÷åñòâî íàõîäèëîñü â ìàíòèéíèé çîíå, íàèìåíü-
øåå â ïåðèàðòåðèàëüíûõ ëèìôîèäíûõ ìóôòàõ. Â ìàðãèíàëüíîé çîíå èìåþùèþòñÿ âñå ñóáïîïóëÿöèè. 

Êëþ÷åâûå ñëîâà: ñåëåçåíêà, ìîðôîëîãèÿ, èììóíîãèñòîõèìè÷åñêàÿ õàðàêòåðèñòèêà, êðîëèêè, áåëàÿ 
ïóëüïà, ñóáïîïóëÿöèè ëèìôîöèòîâ ÑD4+, ÑD8+, ÑD19+, ÑD20+, ëèìôîèäíûé ôîëëèêóë.

UDC 636.92:591.441
IMMUNOHISTOCHEMICAL CHARACTERIZATION OF SUBPOPULATIONS OF SPLENIC LYMPHOCYTES IN 

RABBITS
Duna³evska Î. F.
Abstract. The modern achievements of histo - and cytoimmunohistochemistry with the monoclonal antibodies 

and enzyme-linked immunosorbent assay are allowed detecting on the surface of lymphocytes and other 
immunocompetent cells the specific receptors that can serve as markers of various subpopulations of cells. Such 
immunohistochemical studies should be carried out under pathological conditions, primarily, disorders of the 
immune system, study the effects on populations of different factors. This is especially important to implement for 
productive of farm animals with the aim of obtaining the safe food.

Object and methods. For research were conducted selections of mature spleen ñalifornia breed rabbits (6-8 
mons) of both sexes (ratio female: male was 1:1). 

For histological studies pieces of material recorded in the 10-12% refrigerated neutral formalin solution, with 
subsequent filling in paraffin. Paraffin sections were made at sledge microtome MC-2, with a thickness less than 
5 microns. To identify and study subpopulations of lymphocytes by light microscopy are used murine monoclonal 
antibodies from Danish company DAKO, expressing antigenic markers CD4+, ÑD8+, ÑD19+, ÑD20+. The placement, 
content (absolute and relative quantity) and proportion of populations were determined. The immunoregulatory 
index was determined as the ratio of CD4+ cells to ÑD8+ cells.

Research results. The subpopulations of cells with CD4+, ÑD8+, ÑD19+, ÑD20+ in the splenic pulp was placed 
solitary and diffuses, often formed of a chain or cluster. 

The number of CD4+ in lymphoid sheaths near the vessels made up of 20,25 % of the total number of populations 
of the white pulp, and the rest (79,75 %) were located in pieces per unit area. The bright center of the lymphoid 
nodule number was 45,29±13,34 pieces per unit area, in mantle zone – 34,14± 9,96 pieces per unit area which 
amounted to 24,61 % and 75,39 %, respectively. The cells with CD8+ in lymphoid sheaths near the vessels were 
8,6±4,18 pieces per unit area (13,99 % of the total number of population in the white pulp), in lymphoid nodule 
– 52,86±19,02 pieces per unit area. In the mantle zone of lymphoid nodule this population was predominant to 
compared to the bright center of lymphoid nodule in 1,8 times (21,00± 8,94 and 37,80±14,88 pieces per unit area 
respectively). The immunoregulatory index of the lymphoid sheaths near the vessels was > 1 (1,34), <1 in the white 
pulp (0,92), the lowest immunoregulatory index in the light center (0,53), in the mantle zone this index was equal 
to 0,90.

The light center number of CD19+ made up 32,64 % of the total population of the lymphoid nodule in the white 
pulp, their number is totaled 18,33±2,36 pieces per unit area. In the light center number of CD 20+ was increased 
by approximately 2 % and accounted for 34,75 % of the total population of the lymphoid nodule in white pulp, their 
number have consisted of 19,85±3,59 pieces per unit area. Such a small difference is because CD 19+cells are at a 
very early stage of development; the CD 20+cells are at the stages of differentiation of b-cells. 

Quantitative analysis of subpopulations of lymphocytes of the splenic white pulp of rabbits is indicated that 
among the studied T-cells is dominated the CD8+. This is due to the results which obtained in the study of mice. 
The CD8+ cells can additionally expressive also in dendritic cells. A significant content of B-cells is explained to the 
feature of the primary immune response and the presence of considerable amount of soluble antigens which the 
most appealing these populations.

Keywords: spleen, morphology, immunohistochemical characteristics, rabbits, white pulp, cells subpopulations 
CD4+, ÑD8+, ÑD19+, ÑD20+, lymphoid nodule.

Ðåöåíçåíò — ïðîô. Á³ëàø Ñ. Ì.
Ñòàòòÿ íàä³éøëà 15.06.2017 ðîêó
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