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Ñðàâíèòåëüíî-êàðèîëîãè÷åñêèé àíàëèç æàá ðîäà Bufo (Amphibia, Anura) ñ òåððèòîðèè Óêðàèíû.
Ðàä÷åíêî Â. È., Ìàíèëî Â. Â. — Èññëåäîâàíû êàðèîòèïû òðåõ âèäîâ æàá ôàóíû Óêðàèíû:
ñåðîé — Bufo bufo (Linnaeus, 1758), çåëåíîé — Bufo viridis (Laurenti, 1768) è êàìûøîâîé — Bufo
calamita (Laurenti, 1768). Äèïëîèäíûé íàáîð âñåõ òðåõ âèäîâ ñîñòîèò èç 22 äâóïëå÷èõ õðîìîñîì,
NF = 44. Ðàçëè÷èÿ ìåæäó âèäàìè ïðîñëåæèâàþòñÿ íà óðîâíå ìîðôîëîãèè õðîìîñîì (ó B. bufo —
10-ÿ ïàðà õðîìîñîì ñóáìåòàöåíòðèê, îñòàëüíûå — ìåòàöåíòðèêè; ó B. viridis — 4-ÿ ïàðà —
ñóáìåòàöåíòðèê, îñòàëüíûå — ìåòàöåíòðèêè; ó B. calamita — 11-ÿ ïàðà — ñóáòåëîöåíòðèê,
îñòàëüíûå — ìåòàöåíòðèêè) è îáùåé äëèíû êàðèîòèïà (B. bufo — 115,5 ìêì B. viridis — 102,8 ìêì,
B. calamita — 105,5 ìêì). Âòîðè÷íûå ïåðåòÿæêè îáíàðóæåíû ó B. calamita íà êîðîòêîì ïëå÷å 10-é
ïàðû è ó B. bufo íà äëèííîì ïëå÷å 5-é ïàðû õðîìîñîì. Ïîëîâûå õðîìîñîìû íå èäåíòèôèöèðîâàíû.
Õðîìîñîìíûå ôîðìóëû: B. bufo è B. viridis — 2n = 20V + 2sV = 22, NF = 44; B. calamita —
2n = 20V + 2sT = 22, NF = 44.

Êëþ÷åâûå  ñ ëîâ à: æàáû, êàðèîòèï, ïëå÷åâîé èíäåêñ, öåíòðîìåðíûé èíäåêñ, Óêðàèíà.

A Comparatively Kariological Analysis of the Toads Bufo (Amphibia, Anura,) from Ukraine. Radchenko V. ².,
Ìànilo V. V. — Karyotipes of three species of toads Bufo bufo (Linnaeus, 1758), Bufo viridis (Laurenti,
1768) and Bufo calamita (Laurenti, 1768) from the fauna of Ukraine are examined: The diploid number
consists of 22 chromosomes, NF = 44. Differences among these three species occur in the morphology
of chromosomes (the 10-th pair of chromosomes in B. bufo has submetatsentrical structure, the others
are metatsentrical;  the 4-th pair of B. viridis is is submetatsentrical, whereas the others are metatsentrical;
in B. ñalamita, the 11-th pair of chromosomes is subtelotsentrical, whereas the others are metotsentrical)
and by general length of karyotipe: 115,5 µm for B. bufo, 102,8 µm for B. viridis, 105,5 µm for
B. ñalamita. The secondary constrictions are found on the short shoulder of the 10-th pair in the
B. calamita and on the long shoulder of 5-th pair of chromosomes in B. bufo. Sexual chromosomes are
not identified. Chromosomal formulas of B. bufo and B. viridis are — 2n = 20V + 2sV = 22, NF = 44
and in B. calamita 2n = 20V + 2sT = 22, NF = 44.

Ke y  wo r d s: toads, karyotype, humeral index, centromere index, Ukraine.

Ââåäåíèå

Ñåìåéñòâî íàñòîÿùèõ æàá (Bufonidae), âêëþ÷àþùåå â ñåáÿ îêîëî 470 âèäîâ, íà òåððèòîðèè
Óêðàèíû ïðåäñòàâëåíî îäíèì ðîäîì (Bufo) êîòîðûé îáúåäèíÿåò òðè âèäà: æàáà ñåðàÿ — Bufo bufo
(Linnaeus, 1758), æàáà çåëåíàÿ — Bufo viridis (Laurenti, 1768) è æàáà êàìûøîâàÿ — Bufo calamita
(Laurenti, 1768) (Òàðàùóê, 1959; Êóçüìèí, 1999; Ïèñàíåö, 2006; Ïèñàíåöü, 2007). Ñîãëàñíî ïîñëåäíèì
òàêñîíîìè÷åñêèì èññëåäîâàíèÿì êëàññà Anura, îñíîâàííûì íà èçó÷åíèè ÄÍÊ, âèäû ðîäà Bufo,
îáèòàþùèå íà òåððèòîðèè Åâðîïû, è â òîì ÷èñëå — Óêðàèíû, áûëè îòíåñåíû ê òðåì ðîäàì: Epidalia,
Pseudoepidalia è Bufî (Frost et al., 2006). Ïðè âûäåëåíèè òàêñîíîâ ðîäîâîãî óðîâíÿ àâòîðû èñïîëüçîâàëè
ìîíîôèëåòè÷åñêèé ïîäõîä. Âìåñòå ñ òåì äàííûé ïîäõîä íå âñåãäà îïðàâäàí, ïîñêîëüêó âèäîâûå
êîìïëåêñû èìåþò òàêæå è ãèáðèäîãåííîå ïðîèñõîæäåíèå, ïîýòîìó â äàííîé ðàáîòå èñïîëüçîâàíà
òðàäèöèîííàÿ ñèñòåìàòèêà æàá â ðàìêàõ îäíîãî ðîäà (Ïèñàíåöü, 2007).

Êàðèîëîãè÷åñêîå èññëåäîâàíèå æàá, îäíî èç íàèáîëåå ïîëíûõ ñðåäè àìôèáèé, íà÷àëîñü åùå â
ñåðåäèíå ÕÕ ñò. (Stohler, 1926; Wickbom, 1949; Ullerich, 1966 è äð.). Â ïåðâûõ ïóáëèêàöèÿõ àâòîðû
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ïðèâîäèëè, êàê ïðàâèëî, òîëüêî äèïëîèäíîå è îñíîâíîå ÷èñëà è â íåêîòîðûõ ñëó÷àÿõ — àáñîëþòíóþ
äëèíó êàðèîòèïà. Äàëüíåéøèå èññëåäîâàíèÿ ñâÿçàíû ñ îïèñàíèåì êàðèîòèïà ðàçíûõ ó÷àñòêîâ àðåàëà
è ðàñøèðåíèåì îáúåìà ìîðôîìåòðè÷åñêèõ ïðîìåðîâ õðîìîñîì (Bogart, 1972; Morescalchi, Gargiulo, 1968;
Morescalchi, 1973; Me´sza´ros, 1972–1973; Griffin at al., 1970; Ìàçèê è äð., 1976; Ïîïîâ, Ñåèçîâ, 1976;
Ïèñàíåö, 1978 à, 1991; Ïîïîâ, Áàíîâà, 1978, 1980; Matsui et al., 1985; Odierna et al., 2004; Êàéáåëåâà è
äð., 2006, 2007) Êðîìå ýòîãî, áîëüøîå çíà÷åíèå ñòàëè ïðèîáðåòàòü ðàáîòû ñ èñïîëüçîâàíèåì
äèôôåðåíöèàëüíîé îêðàñêè õðîìîñîì (Schmid, 1978).

Î÷åíü âàæíûì ñîáûòèåì â öèòîãåíåòèêå ïîçâîíî÷íûõ ñòàëî îòêðûòèå ó êîìïëåêñà çåëåíûõ æàá
èç Ñðåäíåé Àçèè, Êàçàõñòàíà, Ìîíãîëèè, Çàïàäíîãî Êèòàÿ è ò. ä. ÿâëåíèÿ ïîëèïëîèäèçàöèè (Ìàçèê
è äð., 1976; Ïèñàíåö, 1978, 1991, 1995; Matsui et al., 1980, 1985; Borkin et al., 1986; Îðëîâà, Óòåøåâ, 1986;
Áèðøòåéí, 1987; Wu Min, Zhao Yajiang, 1987).

Ïîñêîëüêó êàðèîëîãè÷åñêîå èññëåäîâàíèå æàá Óêðàèíû ïðîâîäèëîñü ñïîðàäè÷åñêè è íå â
ïîëíîì îáúåìå (Ïèñàíåö, 1978; Borkin, et al., 2007), òî âîçíèêëà íåîáõîäèìîñòü áîëåå äåòàëüíîãî
îïèñàíèÿ êàðèîòèïîâ æàá Óêðàèíû è ïðîâåäåíèå ñðàâíèòåëüíî-êàðèîëîãè÷åñêîãî àíàëèçà ïîëó÷åííûõ
äàííûõ ñ äàííûìè äðóãèõ àâòîðîâ.

Ìàòåðèàë è ìåòîäû

Õðîìîñîìíûå ïðåïàðàòû ïîëó÷åíû èç êëåòîê êîñòíîãî ìîçãà è êðîâè ïðåäâàðèòåëüíî
êîëõèöèíèðîâàííûõ æèâîòíûõ ìåòîäîì ðàñêàïûâàíèÿ (Ìàêãðåãîð, Âàðëè, 1986). Äëÿ ïîâûøåíèÿ
ìèòîòè÷åñêîé àêòèâíîñòè êëåòîê æèâîòíûì ââîäèëè ôèòîãåìàããëþòèíèí (Ëåêòèíîòåñò, Ëüâîâ) ïî ðàíåå
îïèñàííîé ìåòîäèêå (Ìàíèëî, 1986, 1989) èç ðàñ÷åòà 0,02 ìë íà 1 ã ìàññû æèâîòíîãî, íî ñ íåêîòîðîé
ìîäèôèêàöèåé: áûëî óâåëè÷åíî âðåìÿ äåéñòâèÿ ÔÃÀ ñ 72 ÷ äî 120 ÷. Äåëÿùèåñÿ êëåòêè èññëåäîâàëè
íà ñòàäèè ìåòàôàçû II ìèòîçà ñ ïîìîùüþ ìèêðîñêîïà Áèîëàì Ë–212 ïðè óâåëè÷åíèè 900 (îá. 90, îê. 10).
Áûëî èññëåäîâàíî íå ìåíåå 70 ìåòàôàçíûõ ïëàñòèí êàæäîãî âèäà. Â îïèñàíèå êàðèîòèïà âêëþ÷àëè
îáùåå êîëè÷åñòâî õðîìîñîì â äèïëîèäíîì íàáîðå (2n), òèï õðîìîñîì (tx), äëèíó êîðîòêîãî (L1),
äëèííîãî (L2) ïëå÷à  è êàæäîé õðîìîñîìû, îñíîâíîå ÷èñëî (NF), ïëå÷åâîé (AR) è öåíòðîìåðíûé (CI)
èíäåêñû è îáùóþ äëèíó (L) êàðèîòèïà. Ôîðìó õðîìîñîì îïðåäåëÿëè ïî ïîëîæåíèþ öåíòðîìåðû
ñîãëàñíî êëàññèôèêàöèè, ïðåäëîæåííîé À. Ëåâàíîì ñ ñîàâò. (Levan et al., 1964). Ñòàòèñòè÷åñêóþ
îáðàáîòêó ðåçóëüòàòîâ ïðîâîäèëè ñ ïîìîùüþ ïðîãðàììû Exñel (Miñrosoft office).

Èññëåäîâàííûé ìàòåðèàë ïðåäñòàâëåí â òàáëèöå 1.

Bufo bufo, Linnaeus, 1758

Èññëåäîâàíî 27 õðîìîñîìíûõ ïðåïàðàòîâ, 72 ìåòàôàçíûå ïëàñòèíêè. Äè-
ïëîèäíûé íàáîð âêëþ÷àåò 22 õðîìîñîìû, êîòîðûå äåëÿòñÿ íà äâå ðàçìåðíûå
ãðóïïû: 6 êðóïíûõ è 5 ìåëêèõ (ðèñ. 1). Íà îñíîâàíèè ïðîìåðîâ äëèíû êîðîòêîãî,
äëèííîãî ïëå÷à, à òàêæå îáùåé äëèíû êàæäîé õðîìîñîìû èç 5 ìåòàôàçíûõ
ïëàñòèí áûëè âû÷èñëåíû ïëå÷åâîé è öåíòðîìåðíûé èíäåêñû (òàáë. 2). Ìîðôî-
ëîãè÷åñêàÿ õàðàêòåðèñòèêà êàðèîòèïà: 1–9-ÿ, 11-ÿ ïàðû — ìåòàöåíòðèêè; 10-ÿ —
ñóáìåòàöåíòðèê. Õðîìîñîìíàÿ ôîðìóëà: 2n = 20V + 2sV = 22, NF = 44. Îáùàÿ
äëèíà êàðèîòèïà — 115,5 ìêì. Âòîðè÷íûå ïåðåòÿæêè îáíàðóæåíû íà äëèííîì ïëå÷å
5-é ïàðû õðîìîñîì (ðèñ. 1). Ïîëîâûå õðîìîñîìû íå èäåíòèôèöèðîâàíû.

Bufo viridis, Laurenti, 1768

Èññëåäîâàíî 12 õðîìîñîìíûõ ïðåïàðàòîâ, 150 ìåòàôàçíûõ ïëàñòèí. Êàðèîòèï
ïðåäñòàâëåí 22 õðîìîñîìàìè, äåëÿùèìèñÿ íà äâå ðàçìåðíûå ãðóïïû: 6 êðóïíûõ
è 5 ìåëêèõ ïàð (ðèñ. 2). Íà îñíîâàíèè ïðîìåðîâ äëèíû êîðîòêîãî è äëèííîãî ïëå÷à,
à òàêæå îáùåé äëèíû êàæäîé õðîìîñîìû èç 5 ìåòàôàçíûõ ïëàñòèí áûëè âû÷èñëåíû
ïëå÷åâîé è öåíòðîìåðíûé èíäåêñû (òàáë. 2). Ìîðôîëîãè÷åñêàÿ õàðàêòåðèñòèêà
êàðèîòèïà: 1–3-ÿ, 5–11-ÿ ïàðû èìåþò ìåòàöåíòðè÷åñêèé òèï ñòðîåíèÿ õðîìîñîì;
4-ÿ — ñóáìåòàöåíòðè÷åñêèé (òàáë. 2). Îáùàÿ äëèíà êàðèîòèïà ñîñòàâèëà 102,5 ìêì.
Õðîìîñîìíàÿ ôîðìóëà: 2n = 20V + 2sV, NF = 44. Âòîðè÷íûõ ïåðåòÿæåê íå
îáíàðóæåíî. Ïîëîâûå õðîìîñîìû íå èäåíòèôèöèðîâàíû.



Bufo calamita, Laurenti, 1768

Èññëåäîâàíî 16 õðîìîñîìíûõ ïðåïàðàòîâ, 70 äåëÿùèõñÿ êëåòîê. Äèïëîèäíûé
íàáîð âêëþ÷àåò â ñåáÿ 22 õðîìîñîìû, êîòîðûå äåëÿòñÿ íà äâå ðàçìåðíûå ãðóïïû:
6 êðóïíûõ è 5 ìåëêèõ ïàð (ðèñ. 3). Íà îñíîâàíèè ïðîìåðîâ äëèíû êîðîòêîãî è
äëèííîãî ïëå÷à, à òàêæå îáùåé äëèíû êàæäîé õðîìîñîìû èç 5 ìåòàôàçíûõ
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Ðèñ. 1. Êàðèîòèï Bufo bufo: à — ìåòàôàçíàÿ ïëàñòèíêà; á — êàðèîãðàììà; â — èäèîãðàììà.

Fig. 1. Karyotópå of Bufo bufo: à — metafathes plate; á — karyogramme; â — idiogramme.
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Bufo bufo Õàðüêîâñêàÿ îáë., îêð. ã. Õàðüêîâà
(Ïÿòèõàòêè) / 2004, 2005

4 } 46°56' 36°13'

Îäåñcêàÿ îáë., Êèëèéñêèé ð-í,
îêð. ñ. Ëåñêè / 2005

1 } 45°27' 29°28'

Çàêàðïàòñêàÿ îáë., îêð ã. Óæãîðîäà
/ 2004

2 { 48°37' 22°18'

Æèòîìèðñêàÿ îáë., îêð. ã. Æèòî-
ìèðà (Áîãóíèÿ) / 2004

1 } 50°16' 28°36'

Bufo viridis Õàðüêîâñêàÿ îáë., îêð. ã. Õàðüêîâà 2 { 46°56' 46°56'

Êèåâñêàÿ îáë., Áðîâàðñêîé ð-í,
îêð. ñ. Áîãäàíîâêà / 2004 

2 } 50°37' 30°54'

Êèåâñêàÿ îáë., Áðîâàðñêîé ð-í,
îêð. ñ. Âåëèêàÿ Äûìåðêà / 2004

2 { 50°35' 30°54'

ã. Êèåâ, Ãîëîñååâñêèé ð-í, ïàðê 1 } 50°21' 30°26'

Bufo calamita Âîëûíñêàÿ îáë. Ëþáîìëüñêèé ð-í,
îêð. ñ. Ñâèòÿçü / 2004

3 } 51°28' 23°50'

Òàáëèö à 1. Ãåîãðàôèÿ èññëåäîâàííîãî ìàòåðèàëà
Ta b l e 1. Geography of the studied material

Âèä Ìåñòî ñáîðà / ãîä
Êîëè÷åñòâî

ýêçåìïëÿðîâ (ïîë)

Êîîðäèíàòû

ñ. ø./ Latitude â. ä./ Longitude
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Ðèñ. 2. Êàðèîòèï Bufo viridis: à — ìåòàôàçíàÿ ïëàñòèíêà; á — êàðèîãðàììà; â — èäèîãðàììà.

Fig. 2. Karyotópå of Bufo viridis: à — metafathes plate; á — karyogramme; â — idiogramme.
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ïëàñòèí áûëè âû÷èñëåíû ïëå÷åâîé è öåíòðîìåðíûé èíäåêñû (òàáë. 2). Ìîðôî-
ëîãè÷åñêàÿ õàðàêòåðèñòèêà êàðèîòèïà: 1–10-ÿ ïàðû — ìåòàöåíòðèêè; 11-ÿ — ñóá-
òåëîöåíòðèê. Îáùàÿ äëèíà êàðèîòèïà — 105,5 ìêì. Õðîìîñîìíàÿ ôîðìóëà:
2n = 20V + 2sT = 22, NF = 44. Âòîðè÷íûå ïåðåòÿæêè ëîêàëèçîâàíû íà êîðîòêîì
ïëå÷å 10-é ïàðû õðîìîñîì. Ïîëîâûå õðîìîñîìû íå âûÿâëåíû.

Ðèñ. 3. Êàðèîòèï Bufo calamita: à — ìåòàôàçíàÿ ïëàñòèíêà; á — êàðèîãðàììà; â — èäèîãðàììà.

Fig. 3. Karyotópå of Bufo calamita: à — metafathes plate; á — karyogramme; â — idiogramme.
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Îáñóæäåíèå

Öèòîãåíåòè÷åñêîå èññëåäîâàíèå æàá ñ òåððèòîðèè Óêðàèíû ïîêàçàëî, ÷òî
îòëè÷èå ìåæäó èõ êàðèîòèïàìè ïðîñëåæèâàåòñÿ íà óðîâíå çíà÷åíèé öåíòðîìåðíûõ
è ïëå÷åâûõ èíäåêñîâ (òàáë. 2) è ñòðîåíèè îòäåëüíûõ ïàð õðîìîñîì: ñóáìåòàöåí-
òðè÷åñêèé òèï ñòðîåíèÿ ó B. viridis èìååò 10-ÿ ïàðà, (ðèñ. 1) ó B. bufo — 4-ÿ (ðèñ. 2),
à â êàðèîòèïå B. calamita òàêîé òèï ñòðîåíèÿ õðîìîñîì âîîáùå îòñóòñòâóåò, 11-ÿ
ïàðà ÿâëÿåòñÿ ÷åòêèì ñóáòåëîöåíòðèêîì (ðèñ. 3). Òàêèì îáðàçîì, ïî äàííîìó
ïðèçíàêó (ìîðôîëîãèÿ õðîìîñîì) â îäíó ãðóïïó ìîæíî îáúåäåíèòü Â. bufo è
B. viridis, à â äðóãóþ — B. calamita (òàáë. 2).

Àíàëèç åùå îäíîãî ïðèçíàêà — äëèíû êàðèîòèïà — íàîáîðîò ïîêàçàë ïîëíîå
ñîîòâåòñòâèå çíà÷åíèÿ äàííîãî ïðèçíàêà è äåëåíèÿ æàá íà êîìïëåêñû: ó B. calami-
ta è ó B. viridis (êîìïëåêñ çåëåíûõ æàá) çíà÷åíèÿ äàííîãî ïðèçíàêà îêàçàëèñü
ãîðàçäî áëèæå ìåæäó ñîáîé (ñîîòâåòñòâåííî 105,5 è 102,5 ìêì) è íèæå ÷åì ó
B. bufo — 115,5 ìêì (êîìïëåêñ ñåðûõ æàá).

Ñðàâíèòåëüíûé àíàëèç íàøèõ äàííûõ ñ äàííûìè äðóãèõ àâòîðîâ (èç ñîïðåäåëü-
íûõ ñ Óêðàèíîé òåððèòîðèé) ïîêàçàë ðÿä ðàçëè÷èé íà óðîâíå îáùåé äëèíû êàðèî-
òèïîâ, ìîðôîëîãèè îòäåëüíûõ ïàð õðîìîñîì è ëîêàëèçàöèè âòîðè÷íûõ ïåðåòÿæåê.

Òàê, íàøè äàííûå ïî îáùåé äëèíå êàðèîòèïà ñåðîé è çåëåíîé æàá ñîâïàäàþò
ñ äàííûìè Ô. Óëëåðèõà (Ullerich, 1966), ãäå îáùàÿ äëèíà êàðèîòèïà B. bufo
áîëüøå ÷åì ó B. viridis è ïðîòèâîðå÷àò äàííûì Ï. Ïîïîâà (Ïîïîâ, Ñåèçîâ, 1976),
ãäå îáùàÿ äëèíà êàðèîòèïà çåëåíîé æàáû áîëüøå ÷åì ó ñåðîé.

Ñðàâíåíèå ïëå÷åâûõ èíäåêñîâ õðîìîñîì æèâîòíûõ èç Óêðàèíû è ñîïðåäåëüíûõ
òåððèòîðèé ïîêàçàëî íåçíà÷èòåëüíûå èõ ðàçëè÷èÿ òîëüêî íà óðîâíå ìîðôîëîãèè
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Òàáëèöà 2. Ìîðôîìåòðè÷åñêàÿ õàðàêòåðèñòèêà õðîìîñîì è õðîìîñîìíûå ïîêàçàòåëè æàá ôàóíû Óêðàèíû
Tab l e 2. Morphometrical characteristic of chromosomes and chromosome parameters of toads of Ukraine’s fauna

¹
ïàðû 

Bufo bufo Bufo viridis Bufo calamita

L L2 L1 AR CI tx L L2 L1 AR CI tx L L2 L1 AR CI tx 

Ïðèìå÷àíèå. Óñëîâíûå îáîçíà÷åíèÿ óêàçàíû â ðàçäåëå Ìàòåðèàë è ìåòîäû. L, L1, L2 ïðèâåäåíû
â ìèêðîìåòðàõ. Â ñêîáêàõ äàíî îòêëîíåíèå îò ñðåäíåãî.

1 18,5
(0,6)

10,5
(0,8)

8
(0,2)

1,3
(0,2)

43,2
(0,2)

V 18
(0,6)

9
(0,2)

9
(0,5)

1,0
(0,2)

50,0
(0,3)

V 20
(0,5)

11
(0,4)

9
(0,5)

1,2
(0,6)

45,0
(0,2)

V

2 17,5
(0,8)

10
(0,8)

7,5
(0,3)

1,50
(0,8)

40,0
(0,3)

V 16,5
(0,8)

8,5
(0,2)

8
(0,3)

1,1
(0,3)

48,5
(0,2)

V 17
(0,3)

9
(0,4)

8
(0,3)

1,1
(0,5)

47,1
(0,2)

V

3 19
(0,9)

10
(0,7)

9
(0,3)

1,3
(0,5)

43,8
(0,3)

V 14
(0,4)

8
(0,6)

6
(0,4)

1,3
(0,5)

42,9
(0,8)

V 15
(0,3)

8
(0,2)

7
(0,4)

1,1
(0,5)

46,7
(0,3)

V

4 14,5
(0,2)

8,5
(0,7)

6,0
(0,6)

1,4
(0,5)

41,4
(0,8)

V 12
(0,4)

8
(0,5)

4
(0,2)

2,0
(0,7)

33,3
(0,5)

Sv 12,5
(0,4)

6,5
(0,3)

6
(0,5)

1,1
(0,3)

48,0
(0,4)

V

5 13
(0,1)

7
(0,5)

6,0
(0,4)

1,2
(0,3)

46,2
(0,8)

V 12
(0,5)

7
(0,4)

5
(0,3)

1,4
(0,6)

41,7
(0,6)

V 11
(0,2)

6
(0,5)

5
(0,4)

1,2
(0,4)

45,5
(0,3)

V

6 11,5
(0,5)

6,5
(0,6)

5,0
(0,2)

1,3
(0,6)

43,5
(0,6)

V 10
(0,6)

6
(0,3)

4
(0,3)

1,5
(0,4)

40,0
(0,4)

V 10
(0,3)

6
(0,5)

4
(0,4)

1,5
(0,3)

40,0
(0,3)

V

7 6,5
(0,7)

3,5
(0,8)

3,0
(0,2)

1,2
(0,8)

46,2
(0,6)

V 6
(0,6)

3
(0,5)

3
(0,4)

1,0
(0,5)

50,0
(0,5)

V 6
(0,4)

3
(0,6)

3
(0,6)

1,0
(0,4)

50,0
(0,2)

V

8 5,5
(0,6)

3
(0,9)

2,5
(0,5)

1,2
(0,5)

45,5
(0,4)

V 5
(0,3)

3
(0,4)

2
(0,5)

1,5
(0,3)

40,0
(0,5)

V 5,5
(0,3)

3
(0,6)

2,5
(0,6)

1,2
(0,3)

45,5
(0,2)

V

9 5
(0,6)

2,5
(0,2)

2,50,
(1)

1,0
0,2

50,0
(0,5)

V 4
(0,6)

2
(0,2)

2
(0,2)

1,0
(0,5)

50,0
(0,4)

V 4,5
(0,2)

2,5
(0,4)

2
(0,5)

1,3
(0,5)

44,4
(0,2)

V

10 4
(0,5)

2,5
(0,2)

1,5
(0,5)

1,7
(0,3)

37,5
(0,5)

Sv 3
(0,3)

1,5
(0,2)

1,5
(0,3)

1,0
(0,6)

50,0
(0,3)

V 3,5
(0,2)

2
(0,4)

1,5
(0,2)

1,3
(0,5)

42,9
(0,2)

V

11 3,5
(0,2)

2
(0,3)

1,5
(0,5)

1,3
(0,7)

42,9
(0,5)

V 2
(0,5)

1
(0,4)

1
(0,5)

1,0
(0)

50,0
(0,5)

V 2,5
(0,2)

2
(0,5)

0,5
(0,2)

4,0
(0,2)

20,0
(0,2)

St



îòäåëüíûõ ïàð õðîìîñîì (ìåòà-, ñóáìåòàöåíòðèêè), ÷òî ìîæåò áûòü ñâÿçàíî ñ
ðàçëè÷íîé ñòåïåíüþ ñïèðàëèçàöèè õðîìîñîì (òàáë. 3).

Ñóùåñòâåííûõ îòëè÷èé â âåëè÷èíå ïëå÷åâûõ èíäåêñîâ äè- è òåòðàïëîèäîâ
B. viridis òàêæå íå óäàëîñü îáíàðóæèòü, ìîðôîëîãèÿ õðîìîñîì òåòðàïëîèäîâ
èäåíòè÷íà äèïëîèäàì (òàáë. 3).

Âòîðè÷íûå ïåðåòÿæêè îáíàðóæåíû ó B. calamita íà êîðîòêîì ïëå÷å 10-é ïàðû
õðîìîñîì è ó B. Bufo íà äëèííîì 5-é, ÷òî ïîäòâåðæäàåò ðàáîòû äðóãèõ èññëåäî-
âàòåëåé (Ullerich, 1966; Roth, Rab, 1987). Îòñóòñòâèå âòîðè÷íûõ ïåðåòÿæåê è ñïóò-
íèêîâûõ õðîìîñîì ó B. viridis, ñðåäè èññëåäîâàííîãî íàìè ìàòåðèàëà ìîæåò óêà-
çûâàòü íà ëîêàëüíîñòü ïðîÿâëåíèÿ äàííîãî ïðèçíàêà. Ó îñîáåé èç âîñòî÷íîé
÷àñòè àðåàëà íàëè÷èå ñïóòíèêîâûõ õðîìîñîì è âòîðè÷íûõ ïåðåòÿæåê âñòðå÷àåòñÿ
÷àùå (Wu Min, Zhao Yajiang, 1987; Êàéáåëåâà, 2006, 2007).

Âûâîäû

Äèïëîèäíûé íàáîð æàá ôàóíû Óêðàèíû ñîñòîèò èç 22 õðîìîñîì, êîëè÷åñòâî
ïëå÷ NF = 44.

Îòëè÷èÿ ìåæäó âèäàìè ïðîñëåæèâàþòñÿ íà óðîâíå îáùåé äëèíû êàðèîòèïà
(ýòîò ïðèçíàê ïîäòâåðæäàåò ðàçäåëåíèå æàá íà êîìïëåêñ «ñåðûõ» è «çåëåíûõ»),
ìîðôîëîãèè îòäåëüíûõ ïàð õðîìîñîì è ëîêàëèçàöèè âòîðè÷íûõ ïåðåòÿæåê.

Ïî ìîðôîëîãèè õðîìîñîì êàðèîòèïû æàá ñ òåððèòîðèè Óêðàèíû îòëè÷àþòñÿ
íå ñóùåñòâåííî îò òàêîâûõ ñ äðóãèõ ÷àñòåé àðåàëà.

Ìîðôîëîãèÿ õðîìîñîì òåòðàïëîèäîâ èäåíòè÷íà ìîðôîëîãèè õðîìîñîì
äèïëîèäíûõ ýêçåìïëÿðîâ.
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Òàáëèö à 3. Ïëå÷åâûå èíäåêñû (AR) æàá B. viridis, B. calamita è B. bufo

Ta b l e 3. Arms rations (AR) of toads B. viridis, B. calamita and B. bufo

Âèä n
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Mészáros B. Critical studies on karyotypes of eight anuran species from Hungary and some problemes concerning

the evolution of the order // Acta biologica debrecina. — 1972–1973. — 10–11. — Ð. 151–161.
Morescalchi A. Amphibia // Cytotaxonomy and vertebrate evolution / Eds B. A. Chiarelli, E. Capanna. — London :

Academic Press, 1973. — P. 233–348.
Morescalchi A., Gargiulo G. Su alcune relazioni cariologiche del genere Bufo (Amphibia, Salientia) Rend. Acc.

Sci. Fis. Mat. — 1968. — 35. — P. 117–120.
Roth P., Rab P. Sequential chromosome banding studies in the natterjack toad, Bufo calamita // Proc. 4th Ord.

Gen. Meeting Societas Europaea Herpetologica. Societas Europaea Herpetologica, Faculty of Sciences. —
Nijmegen, 1987. — P. 335–338.

Schmid M. Chromosome banding in Amphibia. I. Constitutive heterochromatin and nucleolus organizer
regions in Bufo and Hyla // Chromosoma. — 1978. — 66. — P. 361–388.

Odierna G., Aprea G., Capriglione T. et al. Evidence for chromosome and Pst I satellite DNA family evolutionary
stasis in the Bufo viridis group (Amphibia, Anura // Chromosome Res. — 2004 — 12. — P. 671–681.

Stohler R. Die Chromosomen des Hodens und das Biddersche Îrgan von Bufo viridis L. // Biol. Zentralbl. —
1926. — P. 46.

Ullerich F. Karyotyp und DNS-Genhalt von Bufo bufo, B. viridis, B. bufo • B. viridis und B. calamita (Amphibia,
Anura) // Chromosoma. — 1966. — 18. — P. 316–342.

Wickbom T. Cytological studies on Dipnoi. Urodela, Anura, and Emys // Hereditas. — 1949. — 31. — P. 241–346.
Wu Min, Zhao Yajiang. A preliminary study of the karyotype of Bufo viridis Laurenti in Xinjiang // Zool. Res.

(Kunming). — 1987. — 8 (4). — P. 339–342.

563Ñðàâíèòåëüíî-êàðèîëîãè÷åñêèé àíàëèç æàá…



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


