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脊 椎 動 物 染 色 體 數 の 表

Check・List　 of 　Chromosome 　 Numbers 　 in　Ve此 ebrata

小 熊 　 捍 　牧 野 佐 二 郎

　 K ．0 疋≡UMA 　　　　　　　　S．　 M ムKINO

北 海 迸 帝 國 大 學 理 學 部 動物 學 教 室

　HARVEY が 1916年及 1920年 の 二 回 に亙 り當時 に於 て知 られ て 居 つ た Metazoa

全部の 染 色體數の 表 を 作 b何 入 が何誌 に何 の 種 類 に就 て何 個の 染色體 を報告 し

だ か と云 ふ事 を一
目瞭然 と剣 る樣に した 事 は 單 に此 の 方面 の 研 究 に就 て綜合 的

の 知識 を得 る に便利で ある 計 bで 無 く一般研究者の 交 獻渉獵の 上 に も頗 る有意

義 なる 企 で あつ た
。 其 の 後 已に十年が 過 ぎた

。
此 の 間に染色體の 研究は 盆i々 膾

加 して追 加す 可 き data も中々 多 い
。 特 に Reptilia

，
　Aves 及 Mam 皿 aha に 關

しては 1920 年以 後の 研究の 方が 多 い 位 で あ る。 そ こ で 筆者は 自 らの 研究に資

す る爲 め に 竜亦 後 よ b來 る 人 々 へ の 手 引 きの 爲め に も此際 HARVEy の 表 を塘

補 する 事は 必 要 で あ る と信 じ先づ Vertebrata丈 を書 き上 げ て 見 た
。

　 同 じ種類の 表 は WILsox （1925）の 著書 に も SCHRADER （1928）の 著書 に も載

つ て 居 る
。 然 し兩者 とも完全 な者 で は 無 く中にば 誤 す ら見 2 る。本表 とて も元

よ b完全 とは 云 へ な い が本年 （】930）迄の 文獻 を充分參照 し て あ るか ら今 の 所

調べ 上 げた數 に於 て 丈 けで も以上 の 諸氏の 作 つ た 表 に優 つ て居 る。 大 方研 究者

の 座右 にあ b て檢索 比 較の 便 に供 せ ら るれ ば幸 で あ る
。

　本 表は 元 よ b骨 子 を H △ RVEY の 作 っ た 表 に とっ て あ る が二 三 記述事 項 を變

更 した點 もあ る
。 其 の 一 は Sperrnatid の 欄 を除い た事 で あ るが夫 れ は Sper−

matid と 2nd 　Cyte との 間 に數の 相異が 無い か らで あつ て 唯特別 な る場 合例 へ

ば所 謂 doub1θ reduction と云 ふ事 の 在 る揚合 な どは Remarks の 欄 に於 て記 入

して 置 い た
。 其 の 二 は研究者 の 便を 圖 つ て Fixative の 欄 を新 し く設 け 尢 事 で

其 の 中 uuderline し て置 v ヴZ者は 夫 れ を用 ひ た著者が最 上 の 結果 を得た と云 ム

者 を示 した の で あ る
。

　又表 に あ る lst　Cyte，
2nd 　Cyもe の 欄 に あ る數字 は 總 て Sperma，　tocyte の 染色

體數を示 した 者で あつ て ，
Oocyte の 夫 れ を示 す た め に は特に 9 の 記號 に依 b

區 別す る事 に した
。

　 Abbreviation の 主 な る者 を…欠に 舉 げる
。

N 工工
一Eleotronlo 　Llbrary 　
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acet.=glacial  acetie  acia

ale.=alcohol

Ben.=  BENDt!'s fiuid

Bou.=BourN's fiuid

Bou.-Al . ==  ALLEN'S

  Bonin's fiuid

Car.=CARNoy's  fluid

Cham.== CniMpy's fiuid

ehrom.=  Chromosome

chrom.=ehromie  acid  C

  of  fixative)

el.=:cleavage

eonc.:=coneentrated

div.=divisjon

Flem.=FLEmnNG's  fluid

Flem,-Mev.=MEvEs'

  of  ]FLE}IMING's fluid

W  ma pm ±  :-i k  tt

Abbreviation

       F'letnrHall.=HANCE's

         of  i"LEMitIING's fluid

       Form.  ==  Formalin

       Gil.=GiLsoN's fltiid

medification  of

in column

modification

modi

177

fication

Hen  ==  HERMANN's fluid

MUI. =rMtiLLEft's  fluid

mlx,  -- mlxture

oog.  
=oogonla

 

'

parth.=:parthenogenesis 
'

prob. =  probably

som.=:somatic

   - -
spg.=spermatogenla

Sab.=Sublimate solntion

Telleys.==TELLyEsNiczKy's fiuid

temp.  ==  temperature

tid.=spermatid  
･

Zenk, =ZENKER's  fiuid

1
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CHECK-LISTOFCHROMOSOME

Specie$
t

Diploid ls#-Cyte 2nd-Cyte

LPISCES

Bdetloseornabut:geri .

M/yTine glutinosa

thn"nax niger

MZtxine glutinasa

Lepldosif'en paradoxa

Lepldesiren parcuioxa

Pristiunts melanosto7nus

Rdstiurus

1]V･istiua-us                  1
Roja macrorhyveehus
                  JBcija macutata

ScyUdum canicula

Scylliumcanicula

scyl"ufE canicula

Ibrpede oeellata

71)rpedoScylliu?n

 cimicttla

Cteniotabrusatlsperstts

Fl-ndulus heteroclitus

itfenldia notata

fundulus  betero¢ litus

Sal7noforio

`Forelle'

Tnttafo,ia

Trtuta lacuetris
          '

aatnbttsla holbrooki

    1) In  the presellt
cytologists  during  t･he

 48 ? spg

 cR.  52  spg

 ca. 52 som

 oo-70 spg

 ca. 50 som

 Prob. 36  soin

1`l38
 somll

 ca.  36 spg

 30-36 oog
 30-36som  -

L'':
 24 spgli

24 spg

24 sp.a

 3S-4S  cl

 36 cl

 36 cl

; 45 cl'I

il'
 24 cllliii36

 
spg

-

i12  cl (Prob)

list, the

past ten

tl

26(Possibly
 2T)

19

3o-se

ca  18

e

e

12

30-50 ?1220-243o-so

 e1217-t9

 ?

ca.  12 e

12241822

cl]remosome  number  is

years have been added

(at least)

jItI26

ca, l8 $

12

1214-l6

12

ca.  12 e

122418ee

arTanged  after  the iashien of HARvEy's
as  completely  ss  possible from  papers

.
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IN VER{I]EBRArl]Ai)

179

Bemarks Fixative Author Reference

.

Sperm  treated wibh  ra-

 dtani,

Sex-chroms.?

tabuSation (1920,

:Form.Her.;Flem.;"{fi1.;

Sub"acet,; Zenk.

     Jp

Conc. Sub.

Her.; Subracet.

Her.;Flem.;
 Subr

 acet.;  Sub.

()onc. Sub.

Cbnc. Sub.

Flem.; Perenyi;
Piero-acet. Zenk.
      7t

2%  Chrom.-acet.
 and  in 2%
 Cbrom.

Bou"Al.

    34) "･ith

lIl

 SCEnEINER,  
'08

L

 SCHREI);ERI 
'04

SCEHEINEg  
'O'7

 RuTzlus, 
'gO

 "luRRAy,  
'e6

  AGA&  
'11

{  A.GAN  
'j

 2

 KtLsrscHBNKo, 
'90

 RifcKERT, 
t92

  "IeeRE, 
'95

{  FAR)fER &  ]looRE, t04

 K  sscscnExKo,  
'90

  "TQoKE, 
r94

{  MooRE, 
,95

  FAR)IER  &  "-IooRE, 
r04

{  RAsvrrz, '99

 KAsrscHENKo,  
'oo

  MooRE, 
t95

{  MeoRE  &  FARMER, 
'04

 CERRUTI, 'OS

             Jour. Morph.,
appearing  up  to tshe end  of 1930.

slieht

PINILmy, t]
 S

 liIoENKHAvB, 
'04

MoENKuAus,  
'04

PrN}IEy, 'JS

 B6llM, 
'91

 OP?ER]rANN, 
']3

 BEHRENs,  
'98

 BLANc,  
'9I

 GEIsER,'24

.
 modifications,to

Arcb.  Zellf. 1

Arch.  Biol. 21
Anat. Anz., 24

Arch.  Biol. 22

Verh.  d. biol.
Yereins Stockholm,  2

Anat. Anz., 28.

Q. J. N.S.  57
Q. J. M. S., 58

Zeit. wiss. Zool., 50

Anat. Anz. 7

Q. J. M.  S.  38
Q. J. M. S. gs

Zeit. wiss.  Zool., 50

Anat.  Anz.  9
Q. J. M. S,, 38

Q. J.MS.  48  .
Arch.  mikr.  Anat"  53

Zeit. wiss.  Zool.  50

Q. J. M.  S., 38

Q. J. M. S., 48

Attl TesL  Accad.  Sc.
  I3Jour.

 "Torph.31 .

A.m. Je ur.'Anat"  3
Ain. Jonr. Anat.  3

Jour. Morph., 31

Sitz. Gesel. Morph.

-'hich

vol.

 Pbsiol. MUnchen,  7
Arcb.  mikr.  Auat.  83

Anat.  liefte, 10

Ben  Natnrf. Gesel.
 Freiburg,8
Biol. Bull., 47

 new  data, obtained  by
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Species Diploid

Lebistesreticttrattes

Umbra  li-mi

`I'erch'

1

46 spg46
 oog22･

 spgem)

 som

27 spg

lsvCyte

L323
 ?11

2tid-Cyte

B

11

II.AMPHIBIA

      I. Anura

Alyte3 obs{eto`icans

Bominnatorigneus

Btofb calamita

Btofb lentige'nosus

Btij2) vuigaris

Btip e'tdgaris

BtEfo vulgar-is

Btofo vi-ridis

Btsfo calamita

Btgfb valga'n-s

Bufo  bL£fo japertieus

Biofb sacnalinensl3

Pbledytespttnetatus

Rana  ecstesbinzaa

Ranacntesbeiarialarvae

Rana  esct"enta

Rana  escurenta

Rana  escrdienta

l

1

32 spg

{24Lt4spgoog

18-24 oog

22 spg, oog

22 spg,  oog

22 spg,  oog

22 spg

22 spg

/

 26 oog

 28 sP.cr

 21 som

I24
116 spg/

16

 12 e

1i2k2
 e

 8-10

J1

i･

$

8-9 e

11

ll

Hll

11

6g

14

;l1i

E:Llti1iliiii]I1

ll

IIllll

±

1

6-7 e

1212
 9

sg

1!

11

1111=le+X

]1
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PISCES-Continued

Remarks

Prob.  XY  iu male,
 in female.

; orb.  XX  in male

-

xx

Fixattve Autbor

Cur.

Car.; GiL; F]em.-
  Han.;  BourAl,
 at  lyater  teplp.

Flxrl}.･;Gil.;B3u.-

'
 IYI)cGE, 

r2o-,

/,
 FoLEy,  

'26

 TuRNEtt, 
t19

t23

Referefice

Jour. Geiiet. 12
Jour. Genet. 13

Biol. Buil. 50

JQur. AIorph., 32

'

---

-

-

No  cytotogical  evidence
 oi  sex  uhroms.  -

Prob. XX  in male

A  pair of  heterochroms.

1

-

Flem,; Zenk.
Her.; Snbracet.;
Chrom"acet.

Zenk.

-

Cham.

Flem.;  Flem.
Tsrith  few drops
of  acet.

      -

Flem.; Tellyes.

Flem.; Bou-Al.

Fletn.; Chroin.-
  aeet.
     -

lIiJ");ss:Ns

 et  Wim.EMs,  
'09

l LEB!luN, 
'Ol

i BA'rAtLT.oN, '10

l･lI{ING,
 

ro2

i 
'07

l. 
toS

i rol

I 'os

I

I, {2".'AN.O,:,e,ot iLEBHupt, 

'oo

i DELI,A XTAmE,  
,e7

iIi'

 BATAILLoN, '10
iilli

 }STouLER, 
t2s

il
 IRIKI. t2g

lI]LsKfNo,
 

'30

i11

 BATAILT.oN, tlO

11[SlylNGLE,,17

il
 SwrxGLE, '21
rl

 ScHorrLLIxDER, 
,88

i
 VO)l RATH, 

t95

 CH.ul?y, 
'13 l･1

La Cellule, 25

La Cellmlq l9.

Areh.ZDol.exp.  et gen.,
 Ser. V, t.6  ･

AnAt.  SLnz. L)1 -
Am.  Jour. Anat., 7
Jour. MoTph., 19
Jour. }!orpl)., 17,
Bio].Bull.9 ･

La  Ce]lnle, 17
La  Cellnle, 19

Atti R. Accad. Sc. Napolii
 Ser. 2a, Nr. 13, ye].  13

Ar,',hi.EZR,cl,i:,exp･
 
et
 gen"

Zeit. Zelli. mikr.  Anat.  7

7)ool, Magaziue,-Tokyo,
  4!Zool.

 bfagazine, Tokyo,
  42  

･

Arcb. 7)ool. exp.  et gen.
  Ser. V, t. 6

Biol. BulL, 33

Jonr. Exp. Zosl. 32

Arch. mikr.  Anfit., 31

ATch.  mikr.  Anut.  46

Arch.ZooLexp,  ek gen.,
  52
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Species
lIL

Diploid
/!L

=
lst-Cyte

l2ndCyte

Rana  esctLlenta

Ranafttsca

Ranajusca

Ranafdeca

Rana  ptpi'etts

Rana  temporaria

Rana  tempmaria

Rana  temperaria

Rana  {`Frosch')

tGrenouille'

`Leopard
 frog'

Rana  temporaria

Rana  piPicns

Rana  nigromaczdata

Rana  rugosa

HZtla crrberca  japanica

    2. Urode]a

Amblystetna (`SiredDn')

`Axolotl'

`Axolotl'

`Siredon'

Amblystoma

FLt:LI

1

ca.  25 gp.e

24 spg

12 cl  <pa rth)

2D parth, som

25 spg26
 oog

24 clca.

 12 parth, cl

16 som

12 sem6
 parth, som

20 partb,spg

26 spg

26-27 parbh, s}}g; 26-27

parth, oog

26 sp."'26

 sp.a

24 spg

12 cl

ca,  l6 cl

ca.  30 cl

24 som

24 som

l3

l2

12 \

13

8

8-le 2

tlU3il

 131

 13il13a

 12

4-10

152

?

(14-16)

l

12, 13=12+X

12

     --

12, 13=12+X

le ?

13

      -

13=l2+X

13=12+X

12=11+X

89

15?  (14-16)

1L::1

1
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AMPHIBIA-Continued

Remarks

Xundivided  to ope  pele
 in let

     '

       ps

X  undivided  to one  pole
 in lst.

       --

       -

Leaoocytes

68  and  6e in tid.

Adult
 parth- irgg･

   arently  X-Y  in male.Ailey
 equationai in ist,

 rednctional  in 2nd.

?rob. X-Y  in iemale.

Preb.  X-X  in male.

Prob. X-X  in male.

Prob. X-X  in male.

'

-

pt-

Fixative;'!'' Author

Flem,; Her.;
 Car.; Zenk.;
 Bou.; Tellyes.

     -

Flem.;  Tellyes.

     -

     -

     -

     -

     -

     -

Zenk.; Bou,;
 Car.; Flem.

Ftem.; BourAi.

     -

     .

Cbatn.; Flem.
 witbout  acet.;

 Mem.

     "

1 %  chrom.  25 cc.
 rvater  75 cc.
 aceL  O.r cc.

     -

     -

     -

:

Tl

:

LEvy,  
'i5

VoM  RATH, 
.95

BiTAILLoN, '10

BIulcKET, 
,11

S"'INGLE, '17

BERTAccH[)a, '96

{ 2".".N.Otill,e,tolLEBBv)c, 
'oo

LEvy,'13

DrKEvyzEN,  
'91

DmroR);E, '10,

 
'11

LoEB,  
'l8

IVnscHi,  
'24

PaR]rEtslpER, 
'25

IRIKI, f28

   ts

IR[Kr, 'BO

K6LLIKER, 'S9

F!cK, '93

JENKI)lsoN, 
'04

"I[cKERNANN,  
'13

MAcK,  
'14

Reference

Arch. mikr.  Anat. S6

Arcb. ]nikr.  Anat. 46

Arch.'ZooLexp.  et gen.
 Ser. V, t, 16

Arch.  Biol. 26

Biol. Bul1. 33

lnter. Monats.  13

La  Oe]lale, 17
La  Ce]lule, 19

Areh. mikr.  Anat., 82

Anat.AnL,6  .

C.R. Acad. Sc. Paris, 150.
 !52?rec.

 Nat, Acad.  rk., 4

Zeit. Zellf. Ge-'ebelebre, 1

Jour. Gener.'Pl)ysiol. 8

Zool. )lagazinq Tokyo,
 40

         })

Mem.  Ck)ll. Sei. Kyoto
 lmp. Univ. vo!. V

Geweblehre dEs Mens-
 chen.Zleit.

 wiss.  Zool. 56

Q. J. M. S., 48

La  Cellule, 28

Kansas Vniv. Sc. BuZl. 9



The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  of  Japan
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Species Diploid

/1
-

1j/

 2S spg  <23-30)
Il24

 
spgi'

 24 sorn

`I

H

IiI

 c. 56 u]

ie

,)!24
 spgsI

-
IIl

 24  sp  ."Fii24

 spg/1

-

I

 24 sp.u:1

 16 sp-tr.il

 24 son)

1Il
 24  som  ea. 16 testis
i epltbeliumandegg

  folliele

 12 (donble) spg

 12･ (doiib;e) cog

 24 som;1

,
 24 spg

 24 oog,
 24 soml･I

: lst-Cyte ia 2hd-Cyte
1

Amphiuma

Aneicies lupttbn's

Balrachoseps attenuattts

BalrcurhoseFsattent{atus

c,'yptob)'""Z31,tsgnendens'is

         vt

L)esmog,iathusJltscus

Desrnognath'usfitscus

Diemyaams  toj･osus

Geob'itonJ'ttscus
 'JIblge

 pyiThogastra

A'ectttrus "}acrdosus

Plethodon chze;'mts

jgalamandr'a  ati'a

Salamandra maculosa

fulamandra m(vattlosa

Salamandramaerdosa

   'twiamand)-a

 mactaosa

!l2Ili14ll12ll12i1112?i'l

il,'
 12l'

 i2･ ell12I

l12

liit4

];ll

i

il

12

12

12

12

(Prob,)

(tO-12)

12

l2

12

1

 12

'I1[Fl2

 12

1

-12

1?

12

e

-

- '

'

1
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AMPHIBIA-Co]itinued

Remarks
l

pt

X  or  XY  attaehed  to

 an  autoEome  to one

 pole in lst. Free or
 attached  in -Pnd.

fFixatlve1･
Author

:/
Boferenee

Her.; Flem;
  aeetrale.

      -

Her.; Flem.

K-bichTomate
  1 gr.acet.

 2,5 ce.
form.5 cc.
"'ater  92 ec.
Sat. Sab. in
  10%  form.
97.5 cc.  a"d

 acot.  2.5 cc.

HeT.; Flem.

Her.; Flem.

}

Beti.; Maiimo}v

     ny

     -

Her.; Flen:.

     N

CI}roin-osmic-
 acetic  "lix.

     '

Flern.; Her.;
 Sat. picriu.
500. cc.acet.

 3,O cc.
PIC]  ̀5.0 gr.
Osmic. 2 gr.
     .

[･I
 "IcGREGo&  

'99

li
 SNoolc & LoNG, 't4

lEisEN, 'oo

F!IJANssENs

 et  DvNEz, 
'03

11･i

lii[

[liII

5

s][rr", q2

ts':･9

 KIxGsBt-Ry, ,99

{     ,,  
,02

MoNT(}o]IERy, ,03

LEBRv);. '02      -
   ,, 

'02･

TERNI, '10

  i, r14

MvcKEIn!ANN  
'13

KING,'!2

"IomtTr}oMERy, '03

OHA)tpy, 't3

fFLE}nllNG,'S2
l "  

's7

{ RABJ. 
rS6

   ,, 
ts9

vo)i  R"TII, '93

    tJ  
194

"IEyEs, t95

  .  
tg7

  .  
rll

1

t'

Jotm  )Iorph,, 15, Suppl.

Univ. Calif. Pnb. 11

Jeun  Morph., 17

La  Ce]]nle, 20

Jo-r. Norpl)., 23

Jotm  )Iorph. 47

Zoo1. Bnll., 2
Am.  Jo"r. Anat., 1

Biol.Bnll.4

Biol. Bu]I･, 3
La Oellule, Sre 

'

"fonlt. Zovl. Ital., 21
Arch.  Zellf., ]2

La  Cellule, -03

Anat. Rec. 6

Biol. Bul]., 4

Ar{:h. Zool. exp.  et gen.,
 52Arch.

 n)ikr.  Anat., 20
Arch. mikr.  AnaS., 29

Morph. Jahrb., tO
Anat.  Anz,, 4

Zeit. "'iss.  Zoo1. 57
Biol. Centra!b., 14

Anat. A-z.  10
Arch.  mikr.  AnaS., 45
Arch. mikr.  Anat.  77
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Species Diploid lst-Cyte li1 2nd･Cyte

Salamanclra mctturosa

SalarncsRcli'a tnaeztlo."a

Sa-lcemandra vet(zettlos.a

SalaTnanci)'a 7nc4eitlosct

Salainan(lra ?naett･losa

Stilaniandra fnaeelosa

`Salamander'

7'n'ton aepestj-is

Ziton G{pestris

Z'iton aij)ei･t}-is

]'iton cn'statlts

]deon crdstatlts

]mon  er;'stcttus

li'iten cristatus

Tinton eristatus

]itonpalmatus

nn4tonfntnctutus

Z'U.on pttnctatus

 24 spg

 24 spg

 4-43 blood ce]ls;  19-27
   ]aTval peritoneum

 12 Cpairs) sp.cr
 IL' (pairs> som

',

 16 spg

 2" sp.u･24
 son)/,21

 soin

/'
 L,4 spg''7/'i:1S-21

 spg

1i
H

i2x
 spg

lijl24

 som;  12 regenerating

i bloodcells
Ei18-24

 spg

,21  sP.tr;11l;18-24

 spg

i'
 ca. 12-16 som

lt24
 GpgI･I

/

lt1'1i:',il.

/'lt

l

j

IL,12.
 e

12

 -

.12 ?

l212
 ?

 -

l2 el2I2

 ?

12

1?l2
 Sl

i'i'

Ill

I

'

i

,lIlli

t]1

li

I212
 ?

12

12 e

1212
 S

 -

12 fl12l2

 e

 -

12

 -

l2l2
 $

.
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AMPHIBIA-Continued

Remarks

t

--

.

'r

Fixativel!･ Autbor

Perer:yi; Bou.

Her.; F]em.;
llIt-ll.; Sub.-
aeet.;  Zetik.

!i

 JJANs?pxs･ :c99
･l 11 lg4?
SeHBEINER,  

'07

-

Perenyi; Bou.

PeTenyi; Bon.

Perenyi; Ben.

!･r{DELLS,

 
VALLE,

 ;Wt
L

1 fD=HoRNE,'lq
:1 "  

'ii

::i

 
CtlAMpy,

 
,13

i!
 )IucKERM"NN,  

'13

1I1i

 VoN  EIILsNGEI" '96

l1i,

 {CLAERBNR[)lti,e,ot lLEBRu"if, 
tgg

IltJivrs?pNs,

 ;oo?

i}
 ll 1,oz

d,CnA}ipy,"13

i,
 CARNey et LEB-vN, '99

l JJANs?FssJ IR9,

1 il 184'

JoLLy, 'O:I

l CHA]I  tJy, 
'13

l/l･}IEEK,

 
'13

[[
 CHA"Ipy, '13

iir
 RErzius, '81

IifJA)is?p,is,
 ;,OO,

h  -  
,o2

Il "

 
ro`t

Reference

ilnftS.  Anza, 17
La Cellule, 19
Anat.  Anz..  21
Anat. Anz., 24

Arch. Biol., 22

Arcliivio Zoologico, 4
Arehivio  Zovlo.oico, 5

C. R. A(tad. Sc. Paris, 150
Arch.  Ze]lf. 6

Arch. Zool. exp.  et geu.,
 5L)La

 Celkile, 28

Zool.Auz.  19

La  Oellule, 16
La  Cellul", 19

Anat. Anz. 17
La  Cellule, 19
Anat.  Anz., 21
Anat.  Anz., 24

Arch.  7Kx)l.,exp. et gen.,
 52La

 Ce}lule, 16

Anat.  Anz., 17
La  Celtule, 19
Anat.  Anz.  2t
Anat. Anz,, 24

+

Arch.  d'Anat.  mlovos.,  6

Arch. Zool. exp;  et gen.,
 52Phil.

 Trans.  Rey.  Soc.,
 ibndon, ee3 B

Areb.  Zool. exp.  et  gen..
 52Biol.

 Untsersnchnngen,
 

,81AnaL

 Anz., 17
Ls  Cellule, 19
Anat.  Auz., 21
Anat  Anz.  24
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Speeies 1: Diploid
i

lst-Cyte 2nd:Cyte

Z'iton taeniatus

]iton,taeni{ttus

7'?iton vulvanis

Ziton. tmlgai'･is

Tiiton

T,itoit

Atnblb,sto)nativri?utn'-

Fh. 'Dteus anouineus

'

 1S-24spg

 l2 partb, Eoin
;
I Prob･ ?4 som
1/i
 
24

 
SI'e"

 L)S somji

i l8 spg/l;

i
;:'1l

l2-l4

  I2

 l2

  9

g

e

li

]1

/

;IiI

i

IriIi

1? ?

9

ji/

ll

i'

i

. III.REPTILIA

C7iTyseniis 7narginata

orstudo ca)'olina

Anguis.fragilis

Anguisfragilis

Laccrta agilts  vij.itei,g

Lacerta stivpiu-m

Angetts]-ragil･is

LS))henctlon

j

11

i
H

iI
 36 ? .e.om
-:i

 Prob. 24 spg  C20-r.s)

ll
 
24

 
oog:l

 ea- 4.3=19 mRcro+  24

l MICro.spg

'

 Unab}e  to detprmine

t numbers

!

?

I

lliIi[t111lii+i1

11
ir!'11,

      17

      I6

     12 $

     IS ?

Prob,12  "O-15)

   8-12 9

22=10nnftcro+12
 mlcro.

11

a.  Ie mRcro,

b. 9maero,
  11ILCertRlltmlcro

i･1liiF1illtlilliliiifIl`Il'Ilt



The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  of  Japan

va ta pt ±  :-d k  tt                    189

AM?HIBIA-Continued

Remarks
iIjFixatiye1li

Author
{

Sperni  destroyed with

 radi"m.

Epithe]ium,  gi]1 plate,
 peritonenm,mesellteryt
 lung.Ist

 equational  and  2nd
 red"ctiona].

lllli'

l`I

L

l, Flem,; Her.;
  Bou.; Boii"Al.

          '
Sub. with  er

  without5%

  ac:et.; Car,;

  Piero-Sub.

Bom". 
'94

CARNoy  et  LEBRuN,  
'99

CH?L)Lpy, 
'13

HERryTG,  O., '13

RtsBL, '85

{k'ggas [t liil[j.L.E..PN,u.:05

?ARMEXTER,  
'19

 S-TIEVE, 
'18

{   "  
,20

Reference

Arcli. mikr.  Anat., 43

La Cellnle, 16

Arch. Zool. exp[  et  gen.
 5L,

Arcb.
 
mikr.

 Anat. 8'[' ,

Morpli. Jabrb,, 10

Proe. Roy. Soc., Lolldon,
 77Proc.

 Roy.  Soc. London,
 77Jour.

 Morph,,  33

Anat.Anz.,51
Areh.  mikr.  Anat･., 93

Bipartite X  to one  pole
 in lst.

Bipartite X  to one  pole
 in lsL

        '

One  of  IO macros  un-

 divided to ene  po]e in
 lst. X-Oin  male.

}"b sigti  of sex  chroms.

llij,

Flem.

JoRnArv, '1+

JeitDAN, '14

LoyEz,  
'05

TmNei, '08

TELLyEsNIczKy, '9T

LoyEq  
'e5

DALcQ,  
'2l

HoGBEN, 
'2t

Sci., 39

Sci., 39

ATch.  de  1'Anat. mikr.,  S

Mem.  R. Accnd. Sc.
  Bologne,  Ser. VI,5

Math.  u.  Nat. Ber.

  Hungarn,l3

Arch:
 de PAnat. mikr.8-

Arch.  Blol., 31

Juur. RoyL Mie. Soc.
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Species

I7iatnnopEis btuter:i

Anol'iscarDlinensis

CViemidophonts gutaris

CI'otop}hyttes celtaris

Hblbrookia terana

Sceloporusundulatus
      var.  consobrinus

Slrelopcrtrs apinosus

Ula omata

t"gatrixtigrz-na

Agbistredon blomhqfiEi

Etcrphe gt"ulmbirgata

Tnchyclsotnus
      tachych-otnoicles

Elaphe cli･maeophora

K  pt pt ±  fid fi ･ee

i'1

iIiI･

l"1

l

Diplo;d

37 spg3s

 e  prob,

]2 ;nRcro

 spg14

 macro+

 22? micro

9 and  som

12 macro+24-26  micro

 spg

12 macro+  2`-t micro  spg

12 macra  +IS  micra  spg

12 macro  +IO  micro  spg

              .

12 macro  +ca. 18  micro

 spg

40 spg

36 spg

36 SP.e

38 sP."

36 spg

i/I1Lt

l

1'st-Cyte

l8

5macro+biparLite
 X+11micro

13 macro+7  mlcro

           .
6 macro+12  micre

5 macro+bipartite
 X+?  micro

5macro+biparttte
 X+?  micro

6 u]acro+5  n]icro

5macro+bipartite
 X+?  micre

ee

IS

.

]9

18

a.5macro+biparkite
 X+?  micro
b, 5 maero  +?  micre

20

IS

-

19

18

-
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-Al

:l

l Anthor

I 
[DT(ATctmR,

 
,2"o

l1P.usTER,
 
t21

l

         !t

         II

         }r

11

1)

-r

NAKa}inus, '28

NAKA]ivR,y '27

        Jt

NA  K.kMuRA,  
'28

NAKA)IuRA, '29

                 191

REPTrLIA-Continued

Referei)ce

Sci- 56

Jour. Exp.  Zool., 34

tl

t7

tl

11

        i'

        11

Mem.  (foll. thi., Kyotu
  lmp.  Vniv., 8er. B,
  yol. IV

Proc. Imp.  Acad,, 3

        Il

Proc. I,op. Acad.. IV

      ''Zool.

 Magazitie, Tokyo,
 41
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Sl)eeies Dip]Did lst-Cyte 211d-Cyte

IV.AVES

1. Anseres

Anas bosehas
A/vthsa.ferina
CaitH'namosehata
Lamp}'enesasponsa
:1lareca  veneroFe

Aj,as sp,
`]ndia"

 runner  duck"

2. Columbae

thlumi,a livia do7nestica

Cblttmbado7nestica

eolumba

flet)'tur risirius

C'olttmha Ut'ia domestira

    3. Gal]inae

Gallusdomesticms

Gallus `Huhn'

aatlus galltts domesticus
     (eommon  fowl)

aallus gallus domesticus

Gallzts dennesticus

/-

l,il1't!1!iiIl･1'

1

allII

1li11

'

<-a. 16 spg

･-,677
 e  som

 e som(Rmnion,cliorion,

allantois  from  5--21
days  embryoL:,)

16 sps'

16 clca.16

16 spg

62 sp.o, som

 6Ie  (embryo)

17 {19) spg

IBspg18
 3  som

12 ?parth  cl.;12  Eom

:ttl

1
  /

i･1I'

iIIII:E

LllrIl'll

s

38

s

8?8

s

31

6??

S-16(pairs} (preb.
 12) e{}

9

t

8

4 Coecasionalls 8)

sg4

4 Coccas. 8j

31

4,5(fusion  in pairs,
 may  be i incomplete
 giving  6, 7 etc.)

4, 5 (fusionii] palrs)

l

l

,

E

l'



The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  ofJapan

W  me 
'nv

 +  :-d k.･l '193

Continued

Remarks Fixative Author Reference

X-X  ln male=74+XX'                ,

 NIX-Y  in femate=74+
 xxy.

Seeondpairingoi chroms.
 before 2nd  div.

Secondpairlngofchroms.
 before 2nd  dlv.

Secondpairit}gofchroms.
 before 2nd div.

XX  in rn  ale,  XO  in iema]e
 ac<:ording  to largest
 ehroms.

Xundiyided  to one  poTe
 inlst. Heterogametic
 in male.

X  utidivided  to one  pole
- in ]st.      Tids without  X
 {"'ithon1y4antosomes)
 degenerate. X  is 2
 elements  in spgnnd  3
 som;  X  is 1 element

 in  oog  and  e  som.

 3 homogametic,  2
 heterogametic.

Prob. po  red"ction.

BourAI.

Flem,;Her.;Gil,;
i%s.llCsi,lb5Pso

 3
 aeet,5  i

Picro-acet, mix.

Her. rvith

 1%  Urea  at

 ca.  40eO.

GiL; Boti.;
 Smear.

GiL; Flem.;
 Her,･; Bou.

l

SCH6NEBERG, 'l3

i WE",NER,,:.2-45
11

{ GUYER, 
'OO

  "  
'02

HARpER,  
'Ol

S)ItdiH, 
tl2

Gvyz&  
'oo

  "  
'02

    .0Gu]IA,

 
'27

LoyEz, '06

SeNiEXBROI)T, 'OS

GuyER, 
'09

GvyER, 
'16

Ll･:cAILLON,'tO
   "  /10

j

i

Arch.  mikr.  A.n4t" S3

Anat.  Rec. 31
Blot.Bull.52

Dissertation Uniy.
･
 Chicago.
Bull. Univ.
  Cincinnati; No. 22

Am.  Jour. Anat., 3

Q. J. M. S., ss

Dissertation Univ.
･
 Ohicago.
Biill. Univ.
 Cincinnatii, Ne. 22

JoLir. Col]. Agr. Hokk.
 ]-ip. Univ,, XVI

Arch.  d'Ar]at. inicros., 8

Arch.  m!kr.  Anat., 72

Anat.  Atiz. 34

Biel. Bull,, 31

C. R. Soc. Biol., 6'9'
Arch. d'A"at. micros.  I2
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Species Diploid
T

lst-Cyte :t 2nd-Cyte

Gallas(GoldCampine1S-20sp.u
I

S-10 -
folyl)

Gallus`ebicken' - - -

GaZlzts`chlcken' ca.32spg - -

aaJltts"chicken' b'o-34a,eEom
'-

-

Gailusdomestias 3'5-36S,esQm,spg. T. ."
.. (from14-19days･

incubatedembryos) /.

Galltesdotnesticus
i,60-70inprophase.35-aOinmetaphase.(trom

- u

tlssue  culture  and

embryos)

Gailus demesticus

Geclltes 
`Huhti'

Gallusdomtsticers

･32 e som

32 g  som

36-38 <Bankiva embryo>
 42-44 (emb)  (F, Seiden
  S x  Bank.  3 )32; (emb.)
 (F, Bank.  exSeiden
  a}; ca. 30-32 (Barn-
 enelder  emb,);  ca. 33
 (Ankona emb.);  32
  t An  kotia sp.a.  )

74 spg;  3 som
73 oeg;  ? som

-

37

l

-

-

37=36+X

i

.

tHuhn' 36-38 som
. - -

vi

`Domestiit:
 forv1' - - -

1

Nleleagris sp.
       (Trnthenneii)

Nsmidia  meleagm's  dom.
       (gninea fowl)

46  S  som
46 2  som

(Amnion)

17 s. pg

-

9

-

S,9

Fhasianus (Pheasant)20-22spg
';
 O-l1 s

`Pheasant
 x  fowl' 18-pa spg - -
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AVES-Continued

Remarks

Cltimping in 2nd  Cyte.

Unable  to confirm

 Guyeils an  X  in inale.

)Iiss Stevens' fig.

A  lar.uest chrom.  in 9
 prob. X.

$  heterogametie  accord-

 ing to a  laTgest chrom.

e heterogametlc,  XO.

XX  i]i male,  XY  in
 female.

XX  in male.

Xll[ in 3  aeeording  to 2
 smallest  V  chrom,  XO
 in e, a  sn]allest  V
 chrom.

Tissne c:ultnre

2 1ftrge V-chroms. (2X) in
 male,  1 V  iri female.

ZZ  in niale  ZW  in
 female.

X  undiyided  to  one  pole
 ill lst, Seeond pairing
 of  chroms.  before 2nd
 div. 4 or  5 i]i tids.

Sec:ondpairingiLlldfusion
 in 2nd  div.

Sterile male

Fixative

Bou,; Sub.

Gil.; E]em,; Her.
 (sometimes at

 3geO.)

     -

Flem.  ",ith

 ea.  O.5%  Urea
 at  ca. OeC.

     -

Flem.-Hqn.;
 Zenk,; Rabl;
 Bou.-A.1.

24  lirs in
  l%  chremic  15
 2%  k-Biehro:
 mate  4
 acetic  1

Beu,-Al.

Gil.; Bofi ;
 smear.

Bbu.; Stlb.

Author

CUTLER, '18

BoRiNa &  PEARL, '14

BoRrNG,  
'23

HAxcE, '23

HANcE,  
'L)6

HANcE,  
'26

SHIsyAGo, '24

AKKERn;GA. '27

Suzubu, r3o

KEMp,  
,30

GoLDsMTTn,  
'28

SHIsyAGo, '27

GuyER, 
'e9

C[JTLER, '18

CUTLER,  
tl8

Reference

Jour. Genet., 7

Jbur. Exp.  7)ool. 16

  .a

Sci.LVIII.

An  a9.  Rec.  26

  'Jour.

 Morph.  43

BioL Bul1. 50

&l. LX

Zegk.
 
mikr"anat.

 
Forsch"

Zoel. Magazine, Tekyo,
 42

ZeiG. ZeElf. mikr.  Ai]at.
 11Jour.

 Morph., 46.

Zeit. Zelli. mikn  Allat., P

Ariat. Anz., 34

loun Genet., 7

Jour. Genet., 7
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Species Dipioid lsti-Cyte 2nd-(]yte

V. MAMMALIA

  1. Monotremata.

EchiclnaOrnithorhynchus

  2. Marsupialia

Di.fielphys aurita

Dldelphysvgt:giniana

      <=Opossum)

Didelphis virptniana

oneiphis za'rgn'nfttna

`Marsuplalia'
 

'

Perameles
Rhala,igista

.l 7asscalarctas cinereus

Elarcophausursinus

Dasvurus  maculatu6

"facropas. ttalabatus  
'

Petauroides rolans

Phascolomys miechelti

IFk]to)'otts t'nitlttetvla

Ileettclochi)'usperegr'i]ttas

]'deitosurus vulpeetsla

Dftlelpfl,i virgi,,iaita

}

}

l

17 spg17
 som

222szp.
℃
･
 
e
 
Eom

16 BpgI6

 e som

14 spg14
 S  som

14 spg

12 spg12
 e som

22

12 spg  
'

IL} e soIn

20 sp.u20
 ?  som

20 spg20
 ? soin

22 e som
2LJ 2 som
ca. 8n  nnmber  (Giant
 celLs of  spleen)

&12

21 ?e

 9

11 e

11

s

8

6

7

6

IO

10

    12?2

4, 5 (S, 9  univalellts)

 a.  11=10+X

 b. 11 =10+,Y

 a.  8=7+X
 b.8=7+Y

 a6=5+X
 b.6=5+Y

 a.  6=5+X
 b.6=5+Y

 a.  IO=9+X
 b. 10=9+Y

 a.  IO=9+X
 b. 10=9+Y

x

'

'
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Continued

.Remark3
'[
 ixative Authp' r Reference

+

,

X  undivided  to olle  p31e
 irt lst, Seoond pa{ring
 befQre 2nd  div,

XY  ia male.

4 chro  rns.  often  in. tids.

        --

              '

XY  in tnale;  XX  in
 female.

XY  in male,  XX  in
  female,

XY  in male..

XYlnmale.  XattAcbls
  one  autosome  in gonial
  mitosis.  XXillfemalE.

Prob. XY  in mate.

X  and  Y  to opposite  po!es
  in lst.

XY  in male:  -

XY  in ma]e.

XY  in male.

XY  in inale,  ]bCtX in
 female.

Zenk.; Bon.;
  Sub,; Flem.

Beu.

Bon"A'1.;
  FlemrHan.

      -

Bou.; Bou',-
  Al.; Oold
  Fiem.;.Sub,-
  acet.

      rt

      tJ

FIem:; ISou.

      "

      -

  1      -

Bou.; Flen).-
 Han.; Carr
 Lebrun; Bou.-
 Al.

BENDA, 
f06

HILL, t18

'Jolu)AN,
 
t21

 .

HARTMAN,t19  
-
 

-

 ?ADirTER,'21 .

(    ., 
..o2

    .,  
r24

Vox  BARDEJ.EpEN, 
'9S

 
-

BENDA, 
,06

GREExwooD;  
'23

GfitEExTvooD, 
'23

GREExivooD, '23

.AGAR, ,23

AGaR,  
'23

ALTMA);N  & ELT.ERy, 
'25

AurMA);N  &  ELLERyi 
'25

ALTMAxx  &  Er.LERy, '25

.A[:rMAxN &  ELLzRy, 
'25

Hoy  &  GEoRGE,  
'29

 .

 Semon zoo!. Ferscb.
  Australia u.  Malay
  Archipel.

            tt

 Q. J. ]I. S. 63 .

 Arch.  Zellf. 7              tt

             .
Jour. Morpb.  32

Sci., 53Jbur.
 Exp.  7)oot. 35'

Jour. Exp. 7jool,, 39

Jen. Zeits. 24

Seinon Zool. Forscb.
  Australia u.  Malay
  Archipel.

Q. J. M. S., 67

                .

Q. J. M.  S., 67

Q. J. M. S., 67

Q. J. M.  S.  67

Q  J. M. S., 67

Q. J. M.  S., 69

Q. J. M. S. G9

Q. J. M.  S., 6g 
'

Q  J. M.  S., 69

,Jour. Morph. ,47 .

'i

-)

1
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Species Diploid

   3, Edentata

72rtu nevemcinetum
 (9-banded Armadillo)

Taltt moven;cr'nctuin

4. Ullgulata

A; Bos`Stier'

tTaureau'

`Tatireau'

''31
 ? spg32
 oog

l60
 8, g som  (amulon)

I6 spg

24 spg  (20-25)

Prob, 24 spg  <20`-24)

lsL-Cyte
1i

2nd-Cyte

Bos taurust

Bes tauJus  (cattl･e)

B.os taurus  (Riiide}

B;  Eqimss

`Pferde'

cHorse'

tMule'

Eeuus  caballus

Egults `Horse'

ci &as`Pig'

33 spg

37 spg,  e som

l38 oeg,  ? som

･ea.
 60 spg  {5S-59}

'37

 spg

51 spg

33-38  Bpg

Prob. 60 spg  (5T>

l8 spg18

 som  3
20  som  2

16 ?

12

12

17

 19Prob.
 19S

30

Ie-l6

19

31-49 {tnestly 40--45)

19

30

io

N

il･li

12

a.  16b:17=16+X

a.ISb,
 19=18+X

a.9b.10==9+X

a.  I8b.
 IY=18+X

a. 8b.
 lf,=8+2X

:

i

'
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MAMMALIA-Continued

-

'

Remarks Fixative AuVhor Reierence

Prob.XOinmale. Zenk.;Flem,; NEw}[A.x'&PATrEnsots',Jour.Morpb.21
Gil.;Zenkr '10

Form,;?etrnnkff
LNE":vA:','12 Biol.Bull.,2S

w'itschi.

Prob.XYinmale. - Pan:TER,'L)5 '.ScL,61 '

-- t

t.
,,':)5

'Am.Nat.,59ttt'

' .tt '.
tt

''

8intids.･' - VO.NBARI)EfEBEN,'92..'Verb,Ariat.'Gesell.'9'2

.- Sub"ale.-acet,;ScHos.NrELD,t02 Arch.Biol.IB
Fle:n.;Her.

'

- VANHooF,'l3- la.Ce]h}le,30 ....t.t

XOinmale.XundividedFlem,;Chanz;11Asui,'19 Jour.Coll.Agr.1rpp..
toanepo]einlst. Bou,;Car.' Univ.Tokyo,3'

XOin･male`XimdividedHer.;Gil.; NVoDsEDALEK,'iac) BioLBmll.38
toonepoleinLq.t.XXFlem,;Bou.; '

infemale. Bou.ut3seC.

B.t,.Al.,'?iem"Han.;
'

2%Osmie1
Sub.2

KRALLI)cGER,'27 Verh.Anat.Gesell.'27

Ureasma]1
part.

'

- IimiLLoiv,'12 Areb.mikr.Atiat.79

XOinmale,Xundivided
toonepoleinlsv.Bou,;Gil.

WODSRDALEK,,l4' BioLBull.27

Secondpairingof
chroms,inte]ophaseoi
lstdiv. '

OneXinspg.Multipolar
mitosesoccuringonia.Flein.

IVoDsED"llilK,･t16
'

Biol.Bul].,30

XOinmale.Xuudivided
toonepoleittlst.

Flem,;Bon.;

Cham.
XirAstl,,19

'
Jo"r.Ooll.Agr.Imp.
Univ.Tokyo,3

XYinmfile. Bou"Al. PAIN7TER,'L)4
'

Joar.Exp.Zoo].39-

'
2Xnndividedtooiiepo]e
inlst.Intids,4or6
elementsduetosecondBon.;Zenk.;

'2ellyeg,;Sub.WODSEDALEK',f13 "
'13

ScL,38 -･

Biol.Biill.,25'

pairingafLer2nddiv.

'



The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  of  Japan

200 es ma pm ±  r.e s  de

Species

Sus serofa

i

Diploid EI lst-Cyte

5, Carnivora

A;  &misCanisainis

 
`Dog'

Dog'

Cken･is ftlmiliao'is

B; IVilctereutes vlveT:n"nuS

     <Racoon deg)

c; filezis`Chat'

`ChatGe'

`dempstie
 cali'

[Hauskatze'

ft1isdomestic{`

D; L'e]:pestes

.

`Mo"goo:･e'
 . .. ... .

6, Rodentia  -

A  ; Cttvia`"Ieerschweinchen'

`llIeersch"'einchen'

`Gu:nea-pig'

Ir11

I

Ef
40 spg4CF5S-74

 som

64 ? som2I

 spgL)2
 2  fiom

50, Prob. 52

78 spg78
 oog

42 spg

35 spg36
 ooe" ･

36  som

38 oeg

38 spg

16 spg.

'

Prob. 24 som

,32  spg

'

1

l

lIl

I

20

ll

39

21

1812e
 Ue9)

･.l2, 2. {at least)

'
 ]'Elrl7.? .

19ilS+XY'

ea.21

l6

2nd-Cyte

l

a. ]Ob.
 11=10+X

a. 39=38+X
b.39=3B+Y

a,  21=20+X
b. 21 ==  20+Y

a. 17b.
 18=I7+X

14-16 e

16.

.
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MAMMALIA-Contillued

Remarks
T

Fixatiye[l Author Reference

Variationinsomatic:
urimberd"etofrag--
rnentat!on.

FIem."'ith
O.5%Urea,
at40C.

l{H.ljcE,j,ig,Jotir.Merph.,3e
Blol.Bull.35

- Vo)rIr.{Tir,'9tl Biol.Centra]b.,14

XundivideLltoonepole - MALoNE,'18 Trans.A.m."Iicr.Soc.,37
inlst.

Prob,XYitimale,
,-

PArsTER,'25 A[n.Nat,,59

XYinmale. Cham.fortestis''
XXitifemale. })en.orFlem.Mr]g-eucHi,'28 J:p.Jour.7nol.1

"'itbontacet,

dilutedwith
lyater for
younggoi]ads.

XYinmale. Flem.wlthout]ILx'ovcm,'L)9 Cytologia,1
acet,;Cham.

Xinmale,undividedto
onepoleinlst.2Xin

female.

F]em.;Sub.991%chrom,1tWISIWARTERet

tSAI]'Mo);T,'09
tWI-x'IwARTTR,'14

'
Arch.Biol.2t

Bull.Acad.Roy.
BelL-,ique.

Wl.X-1"-.liITEB,,19 Arch.Biol.,30

Flem.;Ben,;VjLYDERSrRIem,'11 Arch.Bio}.26
Her.

'
7£ nk.;Gil,; LoxGLEy,'11 Am.Jour.Anat.,12
Flett].

Car.;Flem.; GuTEERz,'IS Sitzb.GeselLNat.
Mev.;Bou.; Fren".,ts'o.8
Sub"acet. "'20 Arch.mik'r.An't.,94

XY'mrnfile. Flem.wibhoubblixe:cHi,'28 Proc.Imp.A.cad.Japan,
aceL'

'1

Prob.XOinmale,SeeondFlem. JoRD.tx,'14 Carnegielnst.PLib.,182
pairingofchroms.be- ''
fore2nddiv.

8intids. "' li'e.x'BARDELEBEN,'92

'

Verb.Anat.Gesel].,'92

Chrom,-aeet.
mix.

Ft[Eit]tn'G,'98 Anat.A.tiz.14

- MooRE&W.sLKxeq,06LiverpoolVniv.Rep.,'06
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Species
1t

Diploid
1

lst-Cyte

   
`Guinea-pig'

   Chvia por'eellus

   
"Cebn)'e'

  Chvia cahab.a

  Cam"a cebaya

  
`Gninea-pig'

  Elio,nys guerolmrs

B  ; Lcptts

  
`Kaninehen'

  
`LRpln'

  
tRabbit･:

  
`Rabbit'

  
`Rabbit'

  
`Rabbit'

  Microttts incen'ias

C; tius

  ") Rat

 
`Rat'

s

jlE'

`56
 ? spg

I -
tl

 16 som

 38 spg

l6s spgI
 44-b5-66 som
t

l62± .D  (60-64) spg

 21 ? soin

4t-43  oog

36-46 som  (mostly 42  )

28-B6 spg

22 spg

44-54 spg

44 spg44

 e Eom

44 g som

32  spg

li'

ili

'

    2S

  21-t,8 e

     se

    19

    33

    31

    l6 e

  10-12 2

  14-18

  IL, (11)

more  than  20

    22

  28-b'4 ?

16

2ndCyte

ca. 21 a

     8?

a. l9=  IS+X
b, 19=18+Y

a.32b.

 33=  32+X

Ne  less than  30

    16 ?

a. 11=IO+X
b.11=!O+Y

 es-31 e
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MAMMALIA-Continued

.

Remarks

XY  in mfile.

XY  in male.

XOinmale.  Xundivided
 to  one  pole in 1st.

XY  in niale.

XYinma]e.  XY  some-

 times double  in 1st,

 then  11 in lst-Cyte.

XOinmale.  Xundivided
 to one  pole in lst.

XY  in male  XY  to

 gexPOiR'l`,e,,,g,IS?,e. 
in
 
ist.

,

'EarlieraccountsofMoore

 corrected  in '05.

 Her.Flem.-Han.

Flem. with
 tr!chlora-

 cetic; Bon,-
 Al.; FIem.

Bon"AI.

Chivm,-acet.
 Inix.Ftern.;

 Her.;
 Subral{:.-
 acet,;  Sub"
 alc.-PIOI"

 acet.

Flem.; Bou.

Flern. with
 Vrea at  15℃ .;
 Cham.

Bon.-Al.

'

Atttshor

STEVII)"S, 
'1

 1
  "  

'11

ATm.ts, 
'12

LANs, '13
 ･

HARMA)i &  RooT, '26

"IoLs, '28

LEAGuE, 
t28

{ ATmss, 
'09

 ATHus, 
'12

FIEM)IIxG,  
,98

VON  WINIwARTE-  
t99

     ,,  
'oo

BARRAr, '07

BAcAfit;Bsg 
'16

MAsu,  
'23

PAnTTER,  
'26

  slATHI,Ls,

 
t12

{ MoeRE･ J,9,3
MooRE  &  ,inNom,  

t05

"iooRe &  WALKBR,  
'06

ReSerence

Biol, Bull. 20
Biol. Bull., 21

A  reh.  R. Inst. Bacter.
 Cam.  Pest. Lisbonne, 3

Arch. Biol. 28

Biol , BuTL, 57

Arch.  Biol., 37

Jour. Morpl}., 46

Anat.  Anz.  34
Areh. R. Inst. Bacter.
 0am.  Petrt. Lisbonne, 3

Anat. Ani,, l4

A.rch,Biol.16
Arch. Bio]., 17

Proc. Roy.  Soc,, London.,
 79BBioLBnll.30

 
'

Jeur.ColLAgr.]mp.  
-

 Univ. Tokyo, B

Sei., MJour.
 Morph.  43

Areh.  R. Inst. Baeter.
 aam.  Pest. Lisbonne, 3

 .

AnaS  Anz, 8'
Intprn.Mollaetschr.,r1

Proc. Rey.  Soo, London,
 77BUniv.

 Liverpool Rep.,. '06
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Species tl Diploid

tRatte'`Wanderratte'

tRat'

jfus deeumans yar.
            a?binos

`IN'eisse
 Ratte'

Jfug. decufuans albines

]fiis norvesrictLs  albiiut$

jEftts norvege'fits  albinus

jha  rcttttts albus

IU/tts Tattus  alhinos

.Mtts syivaticus

Mus  deeztm. alb.

           (Ratte)

Ratttis ratlas
     xRattusnot'vegicus

Mms  no)lvegieus

`Mixed
 rat  strain'

  (Rattus norvegieus
 alb.xRnorvegicus

  =wlld  rat)

16 ?･ spg

20-30 sp.tr

24 sorll, prob,

More  than  24 spg

40 threads  in pacbytene
 ofoocyte

37 spg37
 S som

         in

"Iorethan  24spg

         -

40 sp.cr

40 spg42

 spg42

 spg

62 spg  (mix)
42 spg  (mix)

42  spg  ("'hite rat)

42  som  (mix)
62 spg  (wild rat)
42 spg  ("'ild rat)

62 som  (inix>
42  e som
6LP e som

42 spg

lst-Cyte
't

2nd-Cyte
il;.

`blixed
 rab  strain'  (R.

  norv.albxR.i]orv,=

  wild  rat)  .

Mas  norvepa'crts  aibus

)ftts TcttUS 42 spg

jr'

]2

 8'

ca.  12

12 (prob.)

16?  (10-L,O)

 16

19

        
s?

       16

       20

       21

       21

       21
       21
                ,
       21

       ?1
       2.1

21,31
 in po]ar spindle.

       Ltl

21

l

li s

12 (prob,)

l6?S  (S-16)

Prob. 16

   -

        sg

   Prob.  I6

       ?o

       21

       -

a.21,  b.31
a.21,  b.31

       21

a.  21, b. 31
a,  21, b. r)l

       -

a.  21F2e+X
b. .2!f ee+Y

   a. 21= 20+X
   b.21=20+Y

.

l

lllli;

l

.

=

4
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MAMMALIA:-Continued

Remarks

XO  in male.  X  undt-

 vided  to one  poTe in
 lsL

Prob. one  N  in rpa]e,

XY  in maie,

XY  fn male.

XY  in male,

Results of inatLngexperi-

 ment  lndicate that  the
 individual iyith  52  dip.
 i)umber  has not  been
 established.

NY  in ma]e,

XY  in n]ale.

Fixative Ahthor

FIem.

F]em.; Her,;
  Sub.-aeet,;
  Ben,

Zenk.; Bou.;

  Flem,; Sub.-
 acet.Bou.

 svith

  1.5 
'gr

 ch  rom.

 and  2  gr
 Vrea at  3beC,

Car.; Zenk,;
 Tellyes.

Bou.-Al.

Bou.-Al.

BonrAl,

Bou"A].

Bou"Al.

Cham.;
 Flem.-"'ith-
 outs  acet.

Car"Flem.
 :lfterO(TUI]llZ      o

 et  Kilui ra

i 
LENHossEK,

 
,gs

 fVoN EBNER,  
'99

l     ,,  
'02

         '

 REGAuD,  
rO

 l(    ,, 
tol

    ,, 
'09

{ DuEsBERG, '08

    ,,  
'08

SoBoTT.t &  BaRKIIARD,  
'10

VAN  HooF,  
,11

PRATr  et LeNG,  
'17

AI.LEN, 'IS

}IELIssrNos, 
'e7

VAN  HooF,  
'11

FEDERLEr,  
'19

RAu}I, ,25

?INCus, 
'?7

Pixcus,'27

PAIxTER,  
'2S

S"-Ezy, '2S

SlyEzy, t29

"Jrsouc'm, '2S

OGuJr.y '!S

Reference

Arch. mikr.  Anat.l 5' 1

Sitz. Ber. d. k. Acad.
  Wissen.  Wien, 1os
Kdlliker'sGewebelehre
  des Menschen, Ill

C. R.  Soc. BioL, 513
Arch. d'iinst. miero.q.,  4
Arch.  d'Anat. tnicros.,  Il

Arch.  Zellf･, 1
Arcb.  Zellf. 2

Anat. Hefte, 42

L:L Cellnle, 27

Jour. Morph,, 29

Joun  )Iorph., 31

Arch.  mikr.  
'AuatLi

 70

La  Cerlrile, 27

AeL.  Sofi. fti. Fenu. 48

Zeit. A."at. Entgrickl. 7.6

Jeur. Morph.  44

Jean  .]NIbrph., 44
         '
Genetics, 13
Sci. &L .

Jour. Exp.  Zooi.l'51

Jourl A'Iorph., 48 
'

  ' '   j ''
Jnp. Jom'. Zool., 1

7)ool. "Iagazine, Tokyo;.
 40

     .
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Species

(2) )Ieuse

ants muscttlus, var.
      blanche et ncire

`]Iarls'

`Grftn
 ]Iaug'

""Iaus,
 iyeiss,  grau

          und  Tanz'

'`Sonrisblallche'

   '`"Ioitse'

Mus  muscttilts

lvaLs musculus

jlits musctaus  var.  alba.

`White
 mouse'

`)Iouse,
 "'hite,  black

         and  bybrid'

 
`White

 mouse'

 
tHouse

 mouse'

 
`Mouse,

 domestic and
              wild'

 
`)[ouse,

 rvild and
           domestic'

 ths  mttscultts

 Mus  uagnetv'  var.  albula

Diploid

'

20 ? cl

24 ? oog

30 cl

'

12 spg

24  spg

{10-12)

40 spg

40 spg

40 spg

40 sp.r

'

-

lsVClyte

    2o a

    16

6 grs. of 4 in e

16 g <10-19)

 12 (16)

      12 9

 12 S {12-15)

       82

  12 g (12-24)

,

      20 9

  12-24 e

      20

       20

       2e

       20

       20

2nd-Cyte

1

20 2

-

16 ?･ M

  12 (;6)

  1? 2

  12 e

   sg

  12 "

   tto e

 12-so 2

   20

   2･O

   co

a, 20 --19+X
b. ac)= l9+Y
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MAMMALIA-Continued

Remarks

EarlieT aeconnts  correet-
 ed  in '07.

6 {8) iri tids.

X  bo one  pole ill 2nd.  I9

 and  2e ln tids.

XY  in mflle.

XY  in male.  XY  to

 opposite  pole in lst.

XY  in male.

XY  in TnRle.

Fixativeli Author

1%  PtC}i l5
2%  Osmic 4
ac:ek.  1

F}em,; Her.;
 Iten.; Subr
 acet.;  Bou.

Car.; Flern,;
 Her.; Bon.

}

1i

 T"p･iNI, 
,S9

e1HEIulANx,

 
'S9

LEIi!:{

Flem. "'ith  Vrea
 at  150C; Chftm.

Bo""Al,

Bou"AI,

Chau}.; Fiem.
 witheut  acet.

 HoLi., 
'93

{  ,, 
'93

 SoBei'r.t, 
'93

I   ,, 
,95

   ,,  
,07

   ,, 
'os

II
 LuKiANo"', 

'98

i/[
 )IeoRE  &  ARNom,  

'05

I{1

GERLocH,'os

L.uls et DoomlE,  
'07

"IsLI;-slxos, 
'07

 CoE &  KIRKH,s}I, 
'07

(-K.i::l.ll.S,i;ig,7
,
 {ll:i:･SI08,,..., ･tii

 KINGERy,'14

l "
 

t17

Yocu-ir, 
'17

"I.ssm, '23

CoN, '26

 
'

 PAINTER,  
'27

{   ,,  
'28

"r[NoucHr, 
'2s

Reference

Atti R. Accaa. LLticei,
 Rendiconte  Ser. 4

Arc;lt. mikr.  Anat., 34

VeTh.  Anat.  Gesell,, 
'93

Sitz. Ber. d. k. A.kad.
 Wissen,  

]V!'ien,

 I02

Verh.  Auat.  Gefpll. '93

Arch.  mikr.  Anat,, 45
A.nat. Hefte, 35
Verh.  Phys-med. Gesell.
 39Arch.

 Sc. Biol. St.
 ?etersbnrg, 6

?roc. Roy. Soe,, Lendon,
 77BIJber

 die Bildnng der
 Richtungskorperbe{
 Mus  musculos.

Arch. Biol., 23

Arch. mikr.  Anat.  70

Sci. 25Biol.
 Bul1. 12

Trans.ConnecticntAcad.
 Arts &  Sc., 13

Sci. 27Carnegie
 Irist. P"b., 142

Biol. Bull., 2T
Jeur. Morph.  30

Univ. Calif. Pub,, l6

Jour. Ck)11. Agr. Univ.
 Tokyo, S

Joun  ]VTorpb. g3

Genetics, 12
Genetics, 13

Jap. Jour. Zool., 1
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Species

')Jaus'

Akts Tnuscrd:{s

Seiun{s CEcurenil'

    7. Chiroptera

Rltiaolq,kits

         hipposider'es.

VhLEpentoo noctula

VeEperugo `Bat'

Vleepe)"itgoset'otinus

NLtxctin omeits  fnexieantts

     8. Primates

`Brown

 Cebas'  (Monkey)

Rhesttsmacactts
           ("Ionkes>

Ifomo sapiens

`)IenEch'

`"fensclV

`)IenscW

`)Ian'`)ietiech'

c)Ian'

        '
tL'honnne'

 1
              '           '                    '

`]Ian'

1

6- sp,.r

48 spg48
 X som

48 e som

22-2S som  {prob. 2tl)

l8-40 sem

Ssp.u 
'

:S2 ?

32 spg

ea.  24 spg

L)2sp.e

i1

IS (15-･19)

   16

   12

   12

'

t+tL

1;

2nd-Cyte

-

  I6 2

9-10 2

!8-.4 2

a.  27=26+X
b. 27=26+Y

a.  24=23+X
b.24=2:3+Y

     4

A.5b,
 7.=5+2X

;

'

!j

f+1

li

I

'
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MiAMMALIA-Continued

Rgmarks

ineonstant  in'fiu' lh6arg'
 of pathologic cells

.iSeOe?kaa)r-zinome"  :

                1
                '

    .

Prob. X  undivided  to ope
 pole in lst.

XY  irnnale.

XY  in rnal- e.

XY  imnale.
XX  in fetnu]e.

Fixati.ve

Cornea

Nor]nal tissne.

N

;OX  undivided  to ene  pole
 in lst. Seeend  pairing
 of   chroms.  before 2nd
 div.

 Zenk.; Cur.;
  Plcro-Car.;
  Bon.-Al.;
  Na"'aschin.

 Flem.

1 Boti-Al.
:

Boll.A].

ehroin.-
 Acet. mix.

Zenk.

Fiem,; IIer.

Gil.; Bou.

Author

KE}[p, r30

IYINGE, '30

1

VAN  "folJ,=, 
'07

ATHI.ts, 
j12

)lrAN DER  STnlCnT, 'iO

JoitpAN, Cl2

AmEi.ts,'12

{]}AI)i,TER, li215s..

{ P.tl)iTER, 
'!2

   ,,  
'21

{ p.uy, T=･  l'2)Z

fFLE)nllNG, 
'82

1 ,i  
'gs

EIANsE)[ANN, 
'91

Referenee

I l]
"rl[.cox,roo

FIcK, '05

V' ex  BAnDEi.EBEx, '92'97t;)8

 
'

)IoeRE &  AnNoLD,  
'05

"leoRE &  WiLKER,  
'06

DuEsBERG. '06

GuyER, 
,IO

  .  
rK

'l

1J

Zeit. Zellf. mikr.  Anat.,

i ii

,Zeit.  Zellf. mikr.  Anat.,
  10

IJa Celtule, 2A :

/asLrch.

 R. Insb. Bacter.
 Cam.  Pest. Lisbonne, 3

Aead.  Roy. B.el.crique
 Cl. d. Se. ]Ien].,
 Ser. 2, t. 2

Ailat. Anz,, 40

A.rch. R.  Inst. Baeter.
-
 Cnm.  ?est. Lisbonne, 3

Ain. Nat., 59
Sci,, 61

Sci. 56Jour.
 Exp. ZQol., 39

Sci. 56Joar.
 Exp.  Zool., 39

Areh.  mikr.  Anat., 20
Anftt.  Anz.  14

Vi reh.  Arcli., 123

Verh.  Aiiat. Gesel].
 Wien,  

'92

Arch.  Ai]at. u.  Pbys.

 Suppl.
JeR. Zeits., 24

Allat. Ailz,, 17

Arch.  Abat. u.  Phy$iel.
 Suppl.

Proe. Roy. Soc., Loiidon,
 77BUniv.
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Anat.  Anz., 28

Biol. Bull. I9
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Species

`L'homme'

t"fensch'

`L'homme'

[]Ian'

`)Ian'

`)lan'

BIensch'

'"Iensch'

`}Iensch'

`)Ian'

`"Ienseh]

`"Ian'`Mensuh'

`"rettsch'

Dlploid

 24 som
 24 spa

         -

47 s],g48
 oog

             .

2+ sp.v33-38
 som

         '

24spg

47-4S som  (45-54)

4C-44 som  {1-]-O--l8)

4B spg

24 find  48 som

 ,24
  semM,

 30, 25, 43, 28, 5?, 38
 etc.  som  (P]eura, peri-
 toneum  of  embryo)

48 e  som
48 2 som  (tlssne eultnre)

lst-Cyte

-

ca.  12

ca,  12

 24

 12

 1;,

 12

 12

 24

-

 -

2nd･CIyte

   ca.IS

    d

a.  23b.
 24=  23+X

 10, 11 or  12

    12

a. 24=X)+X
b, 24=  23+Y

    -

    -

)
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MAMMALIArCentinued

Remarks

No  X  chrom.

XO  in male,  XX  in
 female. X  nndivided

 to one  po]e in lst.

2X  to one  pole in lst

 or  2nd. Each  divides.
 once.XY

 in male  and  to

 epposite  Ix)le in 2nd.

Double X  ?･

. Aunnion.

  ATnnion, pleura.

XY  in male  and  to
 opposite  pole in lst.

3 Monatenembryo
 (ehorloii, decidua}

8.5 mm  embryo

Inco]stantinnnmbersof
 somat･ic.

Constant in numbers  of

 normal  Eotnatic  ce]ls

 and  similar  to gonial
 number.  Inconstant
 in numbers  in patho-
 logic cells.

Fixative

Flem.; Zenk.;
 Bou.; Ma].-
 iorm"mer-
 cur]e  m:x.

Fkem.; Fle[nr
 Mesr.

Acetic-
 bicbromate
 lnixture.

Picro-Sub.

Zenk.-form.;
 Piero-Sub.;
 Heidenhain's
 Snsa  mi  x.

Bou,-Al.;
 Flem"Han.

Car.

After RuMni
 as  fol]oyvs,
 MnL  20 ce.

 1%  chrom.

        60 cc.
 acet.  4 ee,

 Sub.1gT.

Zenk.; Car,;
 He]ly; Bou.-
 A}.; Flem.

Author

(
BRA

i 
C"'

 iil15
G  vrHiBz,  

'12

WrNISVART ER,  
'12

    .  
t21

    ,,  
t22

SVINIV-RTER  et  OGUMA
 

r25SVINTTT'ARTER

 et  OGU)rA
 
'26"Ie)z[t

 o}rERy,  
'12

{ IVIE][AN, 
r13

    .  
fl7

JoRDAN, '14

FRIEDE]cTHAL, 
'20

        -

GBQssER, '21

RAppEpoRT,  
'22

 PAI)"TER,'23(    ,, 
'23

    "  
t24

SCEACHO"･, '26

AI)AMsToxE, '29

KARpLus, '29

{ KE)Ip, 
t29

  "ij  
,30

Reference

O. R.  Assoc. Anat., 12
BibL Anat., 21 .
C. R. Assoc. Anat.
A.rch. Zeol. Exp. Gen. 62

Arch. mikr.  Anat,, 79

A.rth. BioL, 27
C. R.  Soc. Biol. 85
C. R.  Soc. Biol., S6
C. R. Ass. Anat.

Arch.  Biol., 36

Jonr. Acad.  Nat. Sei.
 Phila.  15

Am.  Jour. Anat., l4
Ai). Jour. Anat., 21

Carnegie Inst. Pub., 182

Arch.  Rass. u.  Ges. Bioi.

Verh. A.nut. Gesell. 54

Arcb.  Zell[. 16

Jour. Exp.  Zool., 37
Sci. ssAm.

 Nat.  58  
'

An  ftt. Anz,, 62

A.nat. Rec., 44

Zeit. Zelli. mikr.  Anat.,
 10

Zeit. mtkr.  Anat.  Forscb,,
 16Zeit.

 ZeltC mikr.  Anat.,
 11
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tHuman{

t";aLl'

`"Ian'

`Homme'

Species

. j

tstiCyte

24

24

2ndCyte

a. 24=B+X
b. 24=23+Y

a, 2+=23+X
b. 23

MA"IMALIA-Continued

'
 Remarks

Pathologic  eells.

XY  in male,

X]X ii) female.

XO  in ma]e.

Evans'  preparation.

Fixative.

Flem. at SOc;
 Bou"Al.

1 min.  in Car.
 and  24 hrs in
 FIem.; F]em.

Author

thCON, '30

EvANs & S"･Ezv, t28

(    t! 
l29

    lt  
l30

OGu"fA et  KIHILBA, 'X]

(WrsrsvARTEB  et

  OGuMA, 
'25,

 
'26

OGuMA, 
'30

IVINzwAmm  et

 OGUMA, 
'30

'l
Reference

l Arch.  Espanoies,
 Onco]ogia, 1

Genetics, 13

F Univ. Oalif. }Iem. 9
Jour. Morpb.,  49

Areh.  Blol., 33

l' 
See

 Williirarter.

I Arcb. Blol. 40
Arch.  Biol. 40
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