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ÌÎÄÅËÜ ÑÈÍÄÐÎÌÓ ÊÎË²ÍÅ–ÊÀÏËÀÍÀ ÍÀ ÙÓÐÀÕ
Íà ùóðàõ ñòâîðåíà ìîäåëü ñèíäðîìó Êîë³íå–Êàïëàíà. Ó ìîäåëüíèõ ùóð³â ñïîñòåð³ãà-
þòüñÿ òàê³ çì³íè â ëåãåíÿõ ÿê åìô³çåìà, â ì³æàëüâåîëÿðíèõ ïåðåãîðîäêàõ êë³òèííà
³íô³ëüòðàö³ÿ, ñêëåðîç ³ òêàíèíí³ áàçîô³ëè, ïèë â ìàêðîôàãàõ ³ â ïðîñâ³ò³ àëüâåîë, àòå-
ëåêòàç ëåãåíü, â ïðîñâ³ò³ àëüâåîë çëóùåíèé àëüâåîëÿðíèé åï³òåë³é òà åðèòðîöèòè. Âèÿâ-
ëåí³ çì³íè â áðîíõàõ: õðîí³÷íèé áðîíõ³ò, ïåðèáðîíõ³àëüíèé ñêëåðîç, ë³ìôî¿äí³ ôîë³êó-
ëè, ñêëåðîç ñò³íîê áðîíõ³â, ñïàçì áðîíõ³â, òêàíèíí³ áàçîô³ëè ó áðîíõàõ, ïåðèáðîíõ³-
àëüíà ³íô³ëüòðàö³ÿ.
Êëþ÷îâ³ ñëîâà: ñèíäðîì Êîë³íå–Êàïëàíà, ùóðè, ìîðôîëîã³ÿ.

Õâîðîáè ëåãåíü â³ä âïëèâó ô³áðîãåííîãî
ïèëó çàëèøàþòüñÿ àêòóàëüíèìè íàðÿäó ç ïðî-
â³äíèìè ïðîáëåìàìè ìåäèöèíè ïðàö³. Íåçâà-
æàþ÷è íà ïîêðàùåííÿ óìîâ ïðàö³, ùîð³÷íî
ðåºñòðóþòüñÿ íîâ³ âèïàäêè òàêèõ ïèëîâèõ
çàõâîðþâàíü ëåãåíü, ÿê ïíåâìîêîí³îçè (ÏÊ)
òà õðîí³÷íèé ïèëîâèé áðîíõ³ò (ÕÏÁ) [1, 2].
Áëèçüêî 84 % ïðîôçàõâîðþâàíü, ñåðåä ÿêèõ
äîì³íóº ïíåâìîêîí³îç, ðåºñòðóºòüñÿ ó ïðàö³-
âíèê³â âóãëåäîáóâíî¿ ïðîìèñëîâîñò³ [3].
Ð³âåíü çàõâîðþâàíîñò³ øàõòàð³â íà ïíåâìî-
êîí³îç çàëèøàºòüñÿ âèñîêèì â óñ³õ êðà¿íàõ
ñâ³òó, äå º âóãëåäîáóâíà ïðîìèñëîâ³ñòü, ³ ñïðè-
÷èíÿº çíà÷í³ åêîíîì³÷í³ çáèòêè [4, 5]. Ïðè-
âåðòàº óâàãó çâ’ÿçîê ïíåâìîêîí³îçó ³ ðåâìà-
òî¿äíîãî àðòðèòó (ÐÀ). Ïåðøèìè çâåðíóëè
óâàãó íà ïîä³áíå ïîºäíàííÿ Colinet (1950) ³
Caplan (1953). Îñòàíí³ì ÷àñîì á³ëüø³ñòü
äîñë³äíèê³â âèçíàº êë³í³÷í³ âàð³àíòè ñèë³êîçó.
Ö³ âàð³àíòè îäåðæàëè íàçâó ñèíäðîì Êîë³íå–
Êàïëàíà, ñèë³êîàðòðèòó àáî ðåâìàòî¿äíîãî
ïíåâìîêîí³îçó, ïðè ÿêîìó àóòî³ìóííèé ïðîöåñ
â³ä³ãðàº ïðîâ³äíó ðîëü ó ïðîãðåñóâàíí³ çàõâî-
ðþâàííÿ. ßêùî ãîâîðèòè ïðî ñèíäðîì Êîë³-
íå–Êàïëàíà, òî éäåòüñÿ ïðî ïåðâèíí³ñòü ñèë³-
êîòè÷íîãî óðàæåííÿ ëåãåí³â. Ä³ÿ ïèëó ñïðèÿº
ðîçâèòêó ÐÀ, ùî ïåðåá³ãàº ç³ âòîðèííèì óðà-
æåííÿì ëåãåí³â òà ç óòâîðåííÿì ðåâìàòî¿ä-
íèõ âóçëèê³â [6].

Ìàòåð³àë ³ ìåòîäè. Â åêñïåðèìåíò³ âè-
êîðèñòàí³ äâ³ ãðóïè ùóð³â – ñàìö³â ë³í³¿

«Â³ñòàð» ç ìàñîþ ò³ëà 200–250 ã: 1-øà ãðóïà –
çäîðîâ³ òâàðèíè (25 ùóð³â), 2-ãà ãðóïà – òâà-
ðèíè ç ìîäåëþâàííÿì ñèíäðîìó Êîë³íå-Êàï-
ëàíà çà ïîâíîþ ñõåìîþ (ââîäèëè ïîâíèé
àä’þâàíò Ôðåéíäà 0,5 ìë, ùî ì³ñòèòü 0,5 ìã
âàêöèíè ÁÖÆ, ÿêèé âèêëèêàº ðîçâèòîê âòî-
ðèííî¿ ³ìóííî¿ â³äïîâ³ä³. Íà 7-ìó äîáó òâà-
ðèí³, ÿêà ô³êñóºòüñÿ íà ñïèí³, ï³ä ïîâåðõíå-
âèì åô³ðíèì íàðêîçîì ó ãîëîñîâó ù³ëèíó ÷å-
ðåç âóøíó âîðîíêó çà äîïîìîãîþ çàòóïëåíî¿
ãîëêè 10 ñì çàâäîâæêè ââîäèëè 1 ìë ñóñïåíç³¿
âóã³ëüíî-ïîð³äíîãî ïèëó ç ðîçðàõóíêó 50 ìã
ïèëó íà îäíîãî ùóðà. Â³äðàçó ï³ñëÿ ââåäåííÿ
ùóðó íàäàâàëè âåðòèêàëüíîãî ïîëîæåííÿ.
Âñÿ îïåðàö³ÿ ââåäåííÿ â òðàõåþ ïèëîâî¿ ñóñ-
ïåíç³¿ òðèâàëà 2–4 õâ. Íà 15-òó ³ 34-òó äîáó â
êîð³íü õâîñòà ùóðó ââîäèëè ïîâíèé àä'þâàíò
Ôðåéíäà 0,5 ìë. Íà 29-òó ³ 40-âó äîáó ââîäè-
ëè öèòîñòàòèê-àçàò³îïðèí ó äîç³ 50 ìã/êã, ÿêèé
âèêëèêàº çàãèáåëü ë³ìôîöèò³â ï³ä ÷àñ ¿õ ìàê-
ñèìàëüíîãî ïîä³ëó, ïåðø çà âñå Ò-ëèìôîöèò³â-
ñóïðåñîð³â. Äîçà àçàò³îïðèíà, ÿêó âèêîðèñòî-
âóþòü, çíà÷íî ìåíøà çà òó, ÿêà çäàòíà âèê-
ëèêàòè òîòàëüíó çàãèáåëü êë³òèí ê³ñòêîâîãî
ìîçêó, à ç 16-¿ ïî 29-òó òà ç 43-¿ ïî 49-òó äîáó
ââîäèëè ç ìîëîêîì ìåòèëóðàöèë â äîç³ 0,2 ã/êã,
ÿêèé ñòèìóëþº ³ ï³äñèëþº ³ìóííó â³äïîâ³äü.
Äîñë³äæåííÿ òðèâàëî 49 ä³á).

Äëÿ îáðîáêè ðåçóëüòàò³â äîñë³äæåííÿ ïðî-
âîäèëè ðîçðàõóíêè çà äîïîìîãîþ ïàðàìåò-
ðè÷íèõ òà íåïàðàìåòðè÷íèõ ìåòîä³â ñòàòèñ-
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òèêè. Òàêîæ âèêîðèñòîâóâàëè êîðåëÿö³éíèé òà
ðåãðåñ³éíèé ìåòîäè àíàë³çó ç îö³íêîþ ñåðåä-
íüîãî çíà÷åííÿ (õ), ¿õ ïîìèëêè (S õ), Õ³-êâàä-
ðàò (χ2), äîñòîâ³ðíîñò³ ñòàòèñòè÷íèõ ïîêàç-
íèê³â (ð) íà êîìï’þòåð³ SAMSUNG (R 20) çà
äîïîìîãîþ ë³öåíç³éíèõ ïàêåò³â «Statistica 5,5»
(Start Soft Rus) ³ «Stadia 6.1» («Èíôîðìàòèêà
è êîìïüþòåðû», Ìîñêâà) [7–13].

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ó ïðå-
ïàðàòàõ òâàðèí êîíòðîëüíî¿ ãðóïè ï³ä ÷àñ çà-
áàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì äîá-
ðå âèäíî, ùî ó ëåãåíÿõ çáåðåæåíà ñòðóêòóðà
àëüâåîë, ð³çêî âèðàæåíèé ñïàçì ó áðîíõàõ ³
çóñòð³÷àþòüñÿ äð³áí³ âîãíèùà ãîñòðî¿ åìô³-
çåìè. ª âîãíèùåâ³ ïîòîâùåííÿ ì³æàëüâåî-
ëÿðíèõ ïåðåãîðîäîê ³ç âèðàæåíîþ ë³ìôîã³ñ-
³îöèòàðíîþ ³íô³ëüòðàö³ºþ (õðîí³÷íå ìåæóòî÷-
íå çàïàëåííÿ, ÷àñòî ñåðåä ³íô³ëüòðàò³â ìàê-
ðîôàãè ç êîðè÷íåâèì ï³ãìåíòîì ó ïðîñâ³ò³ îäè-
íè÷íèõ àëüâåîë, ïîë³ìîðôíîÿäåðí³ ëåéêîöè-
òè â ñòàí³ àïîïòîçó (ðèñ. 1). Ï³ä ÷àñ çàáàðâ-
ëåííÿ çà âàí Ãèçîíîì çóñòð³÷àþòüñÿ êîëàãåí
ó ñò³íêàõ âåëèêèõ ñóäèí áðîíõà ³ òîíê³ âîëîê-
íà â ì³æàëüâåîëÿðíèõ ïåðåãîðîäêàõ.

Ó ìîäåëüíèõ òâàðèí ç ìîäåëëþ ñèíäðî-
ìà Êîë³íå–Êàïëàíà â³äáóâàëèñÿ çíà÷í³ ã³ñòî-
ëîã³÷í³ çì³íè ëåãåíü. Âèðàæåíå çàïèëåííÿ ç
íàêîïè÷åííÿì ïèëó â ïðîñâ³ò³ àëüâåîë, ì³æ-
àëüâåîëÿðíèõ ïåðåãîðîäêàõ (ðèñ. 2).

Ó ã³ñòîëîã³÷íèõ ïðåïàðàòàõ ìîäåëüíèõ
òâàðèí â³äì³÷àºòüñÿ õðîí³÷íèé áðîíõ³ò ç íà-
ÿâí³ñòþ ë³ìôî¿äíîãî ôîë³êóëà, ç âåëèêîþ
ê³ëüê³ñòþ êåëèõîïîä³áíèõ êë³òèí, íåð³âíîì³ðí³
çâóæåííÿ ³ ðîçøèðåííÿ â ïðîñâ³òàõ áðîíõ³â.

Ðèñ. 1. Ãåìàòîêñèë³í-åîçèí: ã³ñòîëîã³÷íà
áóäîâà ëåãåíü ó êîíòðîëüíî¿ òâàðèíè (ùóðà).
Ëåãåí³ ç îäèíè÷íèìè ³ äð³áíèìè âîãíèùàìè

ãîñòðî¿ åìô³çåìè. Ñòðóêòóðà àëüâåîë
çáåðåæåíà, çá³ëüøåííÿ, × 200

Ðèñ. 2. Ïèë ó ìàêðîôàãàõ òà àëüâåîëàõ ó
ùóð³â ³ç ìîäåëëþ ñèíäðîìó Êîë³íå–Êàïëàíà.

Çàáàðâëåííÿ ãåìàòîêñèë³í-åîçèíîì,
çá³ëüøåííÿ, × 400

Ñòðóêòóðà ëåãåíü ð³çêî ïîðóøåíà ÷åðåç âå-
ëèê³ âîãíèùà åìô³çåìè ç ð³çêèì ïîòîíøåí-
íÿì òà ðîçðèâîì ì³æàëüâåîëÿðíèõ ïåðåãî-
ðîäîê. Ó ³íøèõ ä³ëÿíêàõ ì³æàëüâåîëÿðíèõ
ïåðåãîðîäîê – ïîòîâùåííÿ, ÷àñòî ç â³äêëà-
äåííÿìè ïèëó ³ ë³ìôîã³ñò³îöèòàðíîþ ³í-
ô³ëüòðàö³ºþ ïîðÿä ³ç ïèëîì àáî áåç íüîãî. Ó
ïðîñâ³ò³ àëüâåîë çóñòð³÷àþòüñÿ àëüâåîëÿðí³
ìàêðîôàãè ç ïèëîì. Îäèíè÷í³ àëüâåîëè ïî-
âí³ñòþ âêðèò³ ìàêðîôàãàìè ç âåëèêîþ
ê³ëüê³ñòþ ïèëó àáî ìàêðîôàãè çàïîâíþþòü
âåñü ïðîñâ³ò (ðèñ. 3).

Ï³ä ÷àñ çàáàðâëåííÿ çà âàí Ãèçîíîì âèç-
íà÷àºòüñÿ ïåðèáðîíõ³àëüíèé ñêëåðîç, çîêðå-

Ðèñ. 3. Ïîòîâùåííÿ ì³æàëüâåîëÿðíèõ
ïåðåãîðîäîê ó ùóð³â ³ç ìîäåëëþ

ñèíäðîìó Êîë³íå–Êàïëàíà.
Ïðèì³òêà: ïîòîâùåííÿ ì³æàëüâåîëÿðíèõ

ïåðåãîðîäîê ç âèðàæåíîþ êë³òèííîþ
³íô³ëüòðàö³ºþ (ë³ìôîã³ñò³îöèòè òà åîçèíîô³ëè),
êîðè÷íåâ³ âêëþ÷åííÿ â àëüâåîëàõ. Çàáàðâëåííÿ

ãåìàòîêñèë³í-åîçèíîì, çá³ëüøåííÿ, × 400
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ìà ó áðîíõàõ ñåðåäíüîãî êàë³áðó, à òàêîæ
ïåðèâàñêóëÿðíèé ñêëåðîç, âèðàæåíèé ñêëåðîç
ì³æàëüâåîëÿðíèõ ïåðåãîðîäîê ó ì³ñö³ êë³òèí-

íèõ ³íô³ëüòðàò³â (ðèñ. 4).
Âèðàæåíèé ñêëåðîç íàâêîëî áðîíõ³â, íà

ì³ñö³ àëüâåîë, áðîíõ³îë (ðèñ. 5).
Çà ðåçóëüòàòàìè ã³ñòîëîã³÷íîãî äîñë³ä-

æåííÿ ëåãåíü òâàðèí ç ìîäåëëþ ñèíäðîìó
Êîë³íå–Êàïëàíà ³ êîíòðîëüíèõ òâàðèí âñòà-
íîâëåíî, ùî åìô³çåìà çóñòð³÷àëàñÿ ó âñ³õ
äîñë³äíèõ òâàðèí 100 % íà â³äì³íó â³ä êîíò-
ðîëþ (8,00±5,42 ) % (χ2=42,53, ð<0,001), êë³-
òèííà ³íô³ëüòðàö³ÿ â ì³æàëüâåîëÿðíèõ ïåðå-
ãîðîäêàõ òðàïëÿëàñü çíà÷íî ÷àñò³øå ó ìî-
äåëüíèõ òâàðèí (80,0±8,0)% íà â³äì³íó â³ä

Ðèñ. 4. Ô³áðîç ëåãåíü ó ùóð³â ³ç ìîäåëëþ
ñèíäðîìó Êîë³íå–Êàïëàíà.

Ïðèì³òêà: ïåðèáðîíõ³àëüíèé, ïåð³âàñêóëÿðíèé
òà ³íòåðñòèö³àëüíèé ô³áðîç ëåãåíü.

Çàáàðâëåííÿ çà âàí Ãèçîíîì, çá³ëüøåííÿ, × 200

Ðèñ. 5. Ñêëåðîç ëåãåíü ó ùóð³â ³ç ìîäåëëþ
ñèíäðîìó Êîë³íå–Êàïëàíà.

Ïðèì³òêà: ñêëåðîç íàâêîëî áðîíõ³â,
íà ì³ñö³ àëüâåîë, áðîíõ³îë.  Çàáàðâëåííÿ

çà âàí Ãèçîíîì, çá³ëüøåííÿ × 200

êîíòðîëþ (4,00±3,91) % (χ2=29,64, ð<0,001),
ñêëåðîç ó ì³æàëüâåîëÿðíèõ ïåðåãîðîäêàõ íå
çóñòð³÷àâñÿ ó çäîðîâèõ òâàðèí 0 % íà â³äì³íó
â³ä äîñë³äíèõ (88,00±6,49) % (χ2=39,29,
ð<0,001), êîðè÷íåâèé ï³ãìåíò (ïèë) ó ìàêðî-
ôàãàõ çóñòð³÷àâñÿ ò³ëüêè ó õâîðèõ òâàðèí
(96,00±3,91) % íà â³äì³íó â³ä êîíòðîëþ 0 %
(χ2=46,15, ð<0,001), êîðè÷íåâ³ âêëþ÷åííÿ
(ïèë) ó ïðîñâ³ò³ àëüâåîë íå çíàéäåí³ ó çäîðî-
âèõ òâàðèí 0 % íà â³äì³íó â³ä ìîäåëüíèõ òâà-
ðèí (96,00±3,91) % (χ2=46,15, ð<0,001), çëóùå-
íèé àëüâåîëÿðíèé åï³òåë³é ó ïðîñâ³ò³ íå çóñò-
ð³÷àâñÿ ó êîíòðîëüíèõ òâàðèí 0 % íà â³äì³íó
â³ä äîñë³äíèõ (68,00±9,32) % (χ2=25,76,
ð<0,001), àòåëåêòàç ëåãåíü òðàïëÿâñÿ ÷àñò³-
øå ó ìîäåëüíèõ òâàðèí (80,0±8,0) % íà
â³äì³íó â³ä çäîðîâèõ ùóð³â (4,00±3,91) %
(χ2=29,64, ð<0,001), åðèòðîöèòè â ïðîñâ³ò³
çóñòð³÷àëèñü ò³ëüêè ó õâîðèõ òâàðèí (44,00±
9,92) % íà â³äì³íó â³ä êîíòðîëüíèõ 0 %
(χ2=14,10, ð=0,0002), òêàíèíí³ áàçîô³ëè â
ì³æàëüâåîëÿðíèõ ïåðåãîðîäêàõ çóñòð³÷àëèñü
ó äîñë³äíèõ òâàðèí çíà÷íî ÷àñò³øå (76,00±
8,54) %, í³æ ó çäîðîâèõ (8,00±5,42) %
(χ2=23,73, ð<0,001).

Çà ðåçóëüòàòàìè ã³ñòîëîã³÷íîãî äîñë³ä-
æåííÿ áðîíõ³â òâàðèí ç ìîäåëëþ ñèíäðîìó
Êîë³íå–Êàïëàíà ³ êîíòðîëüíèõ òâàðèí âñòà-
íîâëåíî, ùî õðîí³÷íèé áðîíõ³ò çóñòð³÷àâñÿ ó
ìîäåëüíèõ òâàðèí çíà÷íî ÷àñò³øå (92,00±
5,42) %, í³æ ó çäîðîâèõ (8,00±5,42) % (χ2=35,28,
ð<0,001), ïåðèáðîíõ³àëüíèé ñêëåðîç òðàïëÿâñÿ
ó äîñë³äíèõ òâàðèí ÷àñò³øå (88,00±6,49) %, í³æ
ó êîíòðîë³ (4,00±3,91) % (χ2=35,51, ð<0,001),
ë³ìôî¿äí³ ôîë³êóëè â áðîíõàõ ó õâîðèõ òâà-
ðèí ñêëàäàëè (68,00±9,32) % íà â³äì³íó â³ä
çäîðîâèõ òâàðèí (4,00±3,91) % (χ2=22,22,
ð<0,001), ñêëåðîç ñò³íîê áðîíõ³â çóñòð³÷àâñÿ
ò³ëüêè ó ìîäåëüíèõ òâàðèí (60,00±9,79) % íà
â³äì³íó â³ä êîíòðîëþ 0 % (χ2=21,43, ð<0,001),
ñïàçì áðîíõ³â òðàïëÿâñÿ ó õâîðèõ òâàðèí
çíà÷íî ÷àñò³øå (80±8,0) %, í³æ ó êîíòðîëüíèõ
òâàðèí (8,00±5,42) % (χ2=26,30, ð<0,001), òêà-
íèíí³ áàçîô³ëè ó áðîíõàõ çóñòð³÷àëèñü ò³ëüêè
ó õâîðèõ òâàðèí (40,00±9,89) % íà â³äì³íó â³ä
êîíòðîëþ 0 % (χ2=12,50, ð=0,0004), ïåð³áðîí-
õ³àëüíà ³íô³ëüòðàö³ÿ çóñòð³÷àëàñü ò³ëüêè ó
õâîðèõ òâàðèí (60,00±9,79) % íà â³äì³íó â³ä
êîíòðîëþ 0 % (χ2=21,43, ð<0,001).

Âèñíîâêè
1. Ñòâîðåíà ìîäåëü ñèíäðîìó Êîë³íå–Êàï-

ëàíà íà ùóðàõ, ó ÿê³é ñïîñòåð³ãàþòüñÿ ìîðôî-
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ëîã³÷í³ çì³íè, õàðàêòåðí³ äëÿ ñèíäðîìó Êîë³-
íå–Êàïëàíà ó õâîðèõ íà ïíåâìîêîí³îç.

2. Íîâà ìîäåëü ñèíäðîìó Êîë³íå–Êàïëà-
íà íà ùóðàõ äîçâîëÿº äîñë³äíèêàì øâèäêî

â³äòâîðèòè ïàòîëîã³÷íèé ïðîöåñ â îðãàí³çì³
äîñë³äíèõ òâàðèí òà ìîæå âèêîðèñòîâóâàòèñü
äëÿ àïðîáàö³¿ ë³êàðñüêèõ çàñîá³â äëÿ òåðàï³¿
àóòî³ìóííîãî ïðîöåñó ³ ïíåâìîêîí³îçó.

Ñïèñîê ë³òåðàòóðè
1. Goldyn S. R. The burden of exposure-related diffuse lung disease / S. R. Goldyn, R. Condos,

W. N. Rom // Semin. Respir. Crit. Care Med. – 2008. – V. 29, ¹ 6. – P. 591–602.
2.Beder A. The evaluation of the pneumoconiosis cases, whose liability times being expired, applied

to the Social Security High Health Committee between the years 1998–2001 / A. Beder // Tuberk.
Toraks. – 2008. – V. 56, ¹ 4. – P. 422–428.

3. Áàñàíåöü À. Â. Ä³àãíîñòèêà ïíåâìîêîí³îçó / À. Â. Áàñàíåöü // Óêð. ïóëüìîíîë. æóðí. –
2004. – ¹ 3. – Ñ. 69–71.

4. Mukherjee A. K. Assessment of respirable dust and its free silica contents in different Indian
coalmines / A. K. Mukherjee, S. K. Bhattacharya, H. N. Saiyed // Ind. Health. – 2005. – V. 43, ¹ 2. –
P. 277–284.

5. Sherson D. Silicosis in the twenty first century / D. Sherson // Occup. Environ. Med. – 2002. –
V. 59, ¹ 11. – P. 721–722.

6. Silica-related rheumatoid arthritis without lung involvement / D. Markovits, D. Schapira,
A. Wiener, A. M. Nahis // Clin. Rheumatol. – 2003. –V. 22, ¹ 1. – P. 53–55.

7. Áîðîâèêîâ Â. Ï. STATISTICA / Â. Ï. Áîðîâèêîâ, È. Ï. Áîðîâèêîâ. – Ì. : á. è., 1998. – 583 ñ.
8. Êóëàí÷åâ À. Ï. Ìåòîäû è ñðåäñòâà àíàëèçà äàííûõ â ñðåäå Windows STADIA / À. Ï. Êó-

ëàí÷åâ. – Ì. : Èíôîðìàòèêà è êîìïüþòåðû, 1999. – 342 ñ.
9. Îäíîôàêòîðíûé äèñïåðñèîííûé àíàëèç â ïàêåòå STADIA.6.0 / Þ. Å. Ëÿõ, Þ. Ã. Âûõîâà-

íåö, Å. È. ×óïðèíà [è äð.]; ïîä ðåä. Â. Í. Êàçàêîâà. – Äîíåöê : èçä-âî ìåä. óí-òà, 2000. – 240 ñ.
10. Ëàïà÷ Ñ. Í. Ñòàòèñòè÷åñêèå ìåòîäû â ìåäèêî-áèîëîãè÷åñêèõ èññëåäîâàíèÿõ ñ èñ-

ïîëüçîâàíèåì EXEL / Ñ. Í. Ëàïà÷, À. Â. Ãóáåíêî, Ï. Í. Áàáè÷. – Ê. : Ìîðèîí, 2000. – 320 ñ.
11.  Ñåðãèåíêî Â. È. Ìàòåìàòè÷åñêàÿ ñòàòèñòèêà â êëèíè÷åñêèõ èññëåäîâàíèÿõ / Â. È. Ñåð-

ãèåíêî, È. Á. Áîíäàðåâà. – Ì. : ÃÝÎÒÀÐ-Ìåäèà, 2006. – 303 ñ.
12. Îñíîâû êîìïüþòåðíîé áèîñòàòèñòèêè: àíàëèç èíôîðìàöèè â áèîëîãèè, ìåäèöèíå è ôàð-

ìàöèè ñòàòèñòè÷åñêèì ïàêåòîì MedStat / Þ. Å. Ëÿõ, Â. Ã. Ãóðüÿíîâ, Â. Í. Õîìåíêî, Î. À. Ïàí-
÷åíêî. – Äîíåöê : Ïàïàêèöà Å. Ê., 2006. – 214 ñ.

13. Ãëàíö Ñ. Ìåäèêî-áèîëîãè÷åñêàÿ ñòàòèñòèêà / Ñ. Ãëàíö ; ïåð. ñ àíãë. – Ì. : Ïðàêòèêà,
1998. – 459 ñ.

Î.Þ. Íèêîëåíêî
ÌÎÄÅËÜ ÑÈÍÄÐÎÌÀ ÊÎËÈÍÅ–ÊÀÏËÀÍÀ ÍÀ ÊÐÛÑÀÕ

Íà êðûñàõ ñîçäàíà ìîäåëü ñèíäðîìà Êîëèíå–Êàïëàíà. Ó ìîäåëüíûõ êðûñ íàáëþäàþòñÿ òàêèå
èçìåíåíèÿ â ëåãêèõ, êàê ýìôèçåìà, â ìåæàëüâåîëÿðíûõ ïåðåãîðîäêàõ êëåòî÷íàÿ èíôèëüòðàöèÿ,
ñêëåðîç è òêàíåâûå áàçîôèëû, ïûëü â ìàêðîôàãàõ è ïðîñâåòå àëüâåîë, àòåëåêòàç ëåãêèõ, â ïðîñâåòå
àëüâåîë ñëóùåííûé àëüâåîëÿðíûé ýïèòåëèé è ýðèòðîöèòû. Âûÿâëåíû èçìåíåíèÿ â áðîíõàõ: õðîíè-
÷åñêèé áðîíõèò, ïåðèáðîíõèàëüíûé ñêëåðîç, ëèìôîèäíûå ôîëëèêóëû, ñêëåðîç ñòåíîê áðîíõîâ,
ñïàçì áðîíõîâ, òêàíåâûå áàçîôèëû â áðîíõàõ, ïåðèáðîíõèàëüíàÿ èíôèëüòðàöèÿ

Êëþ÷åâûå ñëîâà: ñèíäðîì Êîëèíå–Êàïëàíà, êðûñû, ìîðôîëîãèÿ.

O. Yu. Nikolenko
MODEL OF COLINET–CAPLAN SYNDROME ON RATS

On rats the model of a Colinet–Caplan syndrome is created. For modelling rats such modifications in
lungs, as an emphysema, in interalveolar bafflers a cellular infiltration, a sclerosis and histic basophiles,
a dust in macrophages and a clearance of alveoluses, an atelectasis of lungs, in a clearance of alveoluses
a desquamated alveolar epithelium and erythrocytes are watched. Modifications in bronchi are determined:
a chronic bronchitis, a peribronchial sclerosis, lymphoid follicles, a sclerosis of walls of bronchi, a
spastic stricture of bronchi, histic basophiles in bronchi, a peribronchial infiltration.

Key words: a Colinet–Caplan syndrome, rats, morphology.
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