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Chromosomal Analysis of Meiosis and Mitosis in New Zealand White Rabbit
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Abstract

Chromosomal characteristics of New Zealand White rabbit was studied at meiosis and mitosis. The meiotic
chromosomal preparations were made with the modified air-drying method and karyotype analysis was performed
with the G-banding technique, using isolated mitotic metaphase chromosomes of the New Zealand White rabbit.
Chromosomes, sex vesicles and centromeres could be classified in the zygotene and the pachytene of the meiosis .

The hair-like processes projecting laterally from the axes of bivalent chromosomes at the mid-to-late pachytene were
observed and made the appearance of the lampbrush chromosome structure. Chromosomes could be classified on the
basis of the numbers and the locations of chiasma in the diakinesis. Twenty-one autosomal bivalents and a single
unequal terminally associated X-Y bivalent were observed during the late prophase and the metaphase of the meiosis
. Most of the bivalent types observed in the New Zealand White rabbit spermatocytes were 1CH, 1TAl, and 2TA
bivalents. The mean chiasma frequency (CF) of the male New Zealand White rabbit was 30.2, and it was found that

the CF value tended to decrease through the diakinesis and the metaphase
White rabbit was a male chromosome number of 44 (

. The karyotype of the New Zealand

2n=44), comprising 8 pairs of metacentric, 9 pairs of submetacentric,

4 pairs of acrocentric autosomes, metacentric X chromosome and acrocentric Y chromosome.
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Fig. 1. Meiotic stages during spermatogenesis of New
Zealand White rabbit.
a. mitotic metaphase stage of primordial germ cell; b,
zygotene ((I), chromomere; @), sex vesicle); ¢, pachytene
(@), centromere); d, diplotene (X, Y, sex chromosomes);
e, diakinesis: f, metaphase I: g metaphase II; h, sper-
matid; i, sperm(head).
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Table 1. Frequencies(%) of the ten bivalent types observed in spermatocytes of New Zealand White rabbit

Types of bivalent

Cell Stage 1CH - 1CH - 1CH-  2CH:
1CH 1TAL 1TAl 2CH 2TA 1TAs 0 1TAs TAL TAL
Diplotene 30.9 82 227 2.7 209 10.0 0 18 0 2.7
Diakinesis 34.9 6.5 24.2 02 252 6.0 0.6 15 0.2 0.6
Metaphase I 40.1 6.7 262 01 19.9 35 0 2.1 0.9 04

Mean*5.D

353%38 71208 244%£14 1.0£12 22023 65*27 02+03 18*03 04*04 12=11
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'.h@e%§1ﬂﬂ%%@E%ATf1

=3
dlA 2 d A e B o] o}
2 AF Y Imalﬁﬂr Moriwaki

FE A &g cHTable 1).

New Zealand White rabbite] 27} 4 4 e+ Imais}
Moriwaki[4]2] 5o 2] 1CH, 1TAl 2 2TA 2714 5
o] EEL o] EH(ICH, 353+38% ; 1TAl, 244
*14% ; 2TA, 22.0£2.3%), o] Choi %5 [2]¢] 23 3=
A ok AW (Mus musculus subspecies)] Za}e} §-A3}
HTHICH, 32.8+05% ; 1TAL, 259+06% ; 2TA, 236+
3.0%). L3}, 1CH - 1TAl 27} 44 ) 9157} New Zea-
land White rabbit7} ©h4 A velyon, 1CH - 1TAs
3$-01 & New Zealand White rabbite} &4k o}al 4}
Holl M 4zt 65+27%9} 0.5£04% € v}E}} New Zealand
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Table 2. Mean cell chiasma frequency with their standard
deviation at diplotene, diakinesis and metaphase
I of New Zealand White rabbit

Chiasma mean Total bivalents

Cell stage 5D (cells) observed
Diplotene 31.2x223 330(15)
Diakinesis 30.6+242 814(37)
Metaphase [ 2024202 748(34)
Mean=®5.D 302+237 1,892(86)
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New Zealand White E7]9) A4 ¥ o a4

Fig. 2. Mitotic metaphase and the G-banded karyotype of
New Zealand White rabbit.
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sl m, vdel 2he) GE vehiges A 158 G4
NAE Aol ), B Ag §7h BAEUG: A 16
W gaAAAE $4 F99 248l wrh BRET A
179 GAAdAE S F45 309 UE e
A 189 GAANAE FAH, 24 D B 247 179
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o 1749 Wk FFEGC A 208 GAAANE FUA
2ot 1709 w7t fa=EAT A 2% FAA M e T4
A Fosh 2700 B9 w7k vERgch X G43E U4
29k kel 370, Dol 2709) mrh e eH, Y €4

A SUA 2eg 2uRd UlY Wt ey,
E7E o8 7R 44 g5 2 Ags AXe Y
T2 FE50] AARAT &4 FF Atolg Holde]
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Az 2T ges ¢ 2 9k T A99S 2ysh] g e £ 4PN 244 A 09
G-2d¥ o] 23 New Zealand White rabbit<] %A}-ﬂ of C, Q- N-, T- ¥ R-EGHES 53 vlmw 2Ao] ujgh3
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Table 3. Chromosomal distribution of New Zealand White rabbit
Group A B C D E F G H
Chromosome number 1,2 3-8 9,10.X 11-13 14,15 16,17 18,19 2021,
Chromosome size’ L L M M M S 5 S
Chromosome type” M SM M sM M A M A

*L, Large; M, Medium; S, Short

**M, Metacentric chromosome; SM, Submetacentric chromosome; A, Acrocentric chromosome
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