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 ABSTRACT  A  femalE aElotrlptoid  frog

 was  pie[luced from a  female diploid hybrid,

  Rana  bret,ipoda 9 xRana  nigreinaculata6  ,

 by  mating  with  a  male  Rana brewipoda.

  The]ampbrushchromosorneswereexamined

  in order  to clarify  their origLn  and  behavior

  at  the  first rneiotic  division, Twenty-six

  chromosomes  frem R. bre{･ipoda and  13

  chremosomes  from R, nigromac'utata  weie

  obseryecl,  In most  oocytes,  enly  une  to

  five trip]ets  of  homologous chromosomes

  formed triva]ents, while  the  others  formed

  biva]ents and  univalents  ef  the  same  nuin-

  bers. These  bivalent and  univalent  chro-

  mosomes  came  from R. bi'e･i･ipoda and  R.

  nfgromacorJata,  respectively.  The  remain-

  ing oocytes  contained  l3 biyalents from

  R. bi'e･vipoda and  l3 univalents  from  R.

  tiigromaculata,  {Zovl. Afttg. 87:  64-68,

  1978)

    In a previous  paper,  the  writer  (1975) ie-

ported on  the  lampbrush chremosomes  ef  two

Japanesepond-frogspecies,Rananigrontacutata
and  Rana  brez,ipoda, and  thelr  hybrids. The

oocytes  ef  fernale hybrids  had  always  13 biva-

lents. The  svriter  thereafter  obtained  a  femaie

allotriploicl  from a  female diploid hybrid  be-

tween  these  two  species  by  backcrossing  with

a  male  Rana  brez'ipoda.

    The  behavior  of  altotriploid  chremosomes

during  meiotic  c]ixrisions  was  observed  by Begak

and  Becak  (1970) in male  tripleid hybrids be-
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t"'een  OdontophJ'),nus cuttripes  and  Odvnta-

Phryius amei'iranus  and  by Gtinther (1975) in

male  triploid  
,,Rana

 escuienta".  However,  no

report  has been  made  on  Iampbrush  chromo-

somes  of  allotriploid  amphibians.

   In this  paper, the  wrlter  -'ill  report  on  the

]ampbrush  chromosomes  of  the  only  female

allotriploid  ebtained  by  him  in order  to clarify

the  orlgin  and  behavior  of  the  three  homelogous

chromesomes  belonging to each  of  the  13 tri-

plets.

          Material  and  Methods

   A  female triploid  hybrid  between  Rana

brei･ipoda Ito and  Rana nigromaculata  Hallos-'-

ell  "'as  used  as  material  in thts  work.  This

female was  accidentally  produced  from  a  female

diplold hybrid between a  female  Rana  brei,ipoda

and  a  male  Rana  nfgroinacutata  in 1975  by

backcrossing M'ith  a  male  bretfipoda. The

fernale diploidi hybrid laid a  small  number  of

large eggs  besides numerous  ordinary  ones.

The  only  female triploid  hybrid arose  from one

of  these  iarge eggs.  The  triploidy  of  this

female was  notlced  in the  following year when

the  ]ampbrush  chroinosomes  of  her ootytes

were  ebseryed  after  being preservedi by Gall's

methed  (1966),
    The  most  suitable  oocytes  for observing

lampbrush  chremosomes  were  1,6 to 1.8mrn  in

dianieter. In ordeT  to disperse  lampbrush

chromosomes,  a  mixture  of  5 paTts of  O.075M

KCI  solutic:n,  ene  part  of  O.075M  NaCl  solu-

tion  and  O.12 parts  of  10%  FoTrnalin was  used.

Analyzable preparations  were  obtained  from 31

oocytes.

               Obseryation

    The  lampbrush chramosomes  of  this  iemale

triploid  cansistEd  of  13  triplets  of  homologous

chromesomes,  Nos.  I to XIII. On  the  basis of

landmarks  along  chremosorne  axes  (cf. Fig. 3,
Ohtani,  1975), it was  found that  each  of  the

trLplets  was  cemposed  of two  Rana brex,ipoda

and  one  Rana  nigTontattulata  chrnmosomes

(Fig. 1), However, the  three  chremosomes  of
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 Table 1

                                H,

. Numbers  of  uni-,  bi- andtrivnlentchro-
 mosomes  in 31 nocvtes  of  a  female

 allotriploid  between  Rana  brniipoda

 and  Rana  nt'gromaculata

Unix'a}entsBivalents TrivalentsiOocytes

]312llIO8 13IL,11108 ()1235 l;' 871051

cach  triplet  usually  formed a  triya]ent  in a  few
cases,  The  frequencies ef  vni-,  bi- and  tri-

valent  chremosomes  in 31 oocytes  are  presented
in 

'I'able
 l. There  wEre  one  to five trivalents

in 23 ooeytes,  while  the  remainin.cr  eight  oocytes

contained  no  trivalents.  A]1 the  chromosomes

other  than  those  of  trivalents  fermed bivalents
and  univalents  of  the  same  numbers.  Each ef

the  blyalent conslsted  of  t:vo  Rana  bt'e'i,ipoda

chro]]osomes  which  joinEd with  each  other  by
one  to nine  chiasmata  ancl  occasiona)ly  by  a

telomere  fusion. Each  uniya]ent  came  from

Rana  nigrvinacuJata.

    In ench  trivalent,  the  nigromaculata  chre-

mosome  jnined to one  of  the  two  bre2,ipoda
chremosumes  bv a  certain  number  ef  chiasmata

and  frequently by a telomere  fusion in addi-

tion. The  five triplets  of  Iarge-chromosomes

Nos. I--V  formed 19 triyalents  in the  31 oocytes

(Table 2). In eleven  of  these  trivalents,  the

ii igronmt'ulata chromosome  joined to ene  of  the

two  brei･ipada chromosomes  by  one  to three

chiasmata  which  werE  situated  in the  subter-

minal  or  terminal  region,  whi}e  in three  other

trivalents  the  joining occurred  by  one  chlasma

situated  in the  median  regiun.  In the  remain-

ing five trivatents,  the  nigromacu!ata  chromo-

some  juined to une  ef  the two  brez,ipoda chro-

mosomes  by  a  telomere  fusion alone.  The

eight  triplets ef  srnall-chromosoines  Nos. VIrv

Xlll fremed  2･8 trivalents  in the  31 ooeytes

OHTANI

    (Table 2). In 19 ef  them,  the  nigrontaculata

    chromosome  joined to  one  of  the  brei,ipoda

    chromosomes  by one  chiasrna  which  "'as  situated

    in the  termina]  region,  while  in the  other  nine

    triva]ents  the  joining uecurred  by  a  telemere

    fusion alone.

Table  2, Number  of trivalents  in 31 oocytes  of

        a  female a]lotriploid  between Rana

        brei.,ipoda and  Rana  nigromaculata

Chromesome
            Triya[ent
    No.

Bivalent ±

           Tota]
Unlvalent
         '

IIIIIIIVvVIVIIVIIIIXXXIXIIXIII6

 614

 :)111o41425

2525302729cosu3I27soeeL9L6l/

]

31313L313131313131313}3131

   The  frequeney e{  trivale]ts  of  chrornosornes

Nos. INXIII in 31 oocytes  is presenteA  in

Table  2. The  trivalents  of  chromesomes  Nes.

I, II, VI and  XIII were  found in more  than

five eocytes;  especial]y,  those  of  No. VI  were

in eleven  oocytes.  Ne  triyalents  of  ehromosome

No.  VIII were  found ±n  31 oocvtes.  The  re-

maining  eight  kinds of  chTomosomes  formed
trivalents  in ]ess than  four oocytes.

               Discttssion

   Although  triploldy  is establistied  by fei-
tSlization of  a  diploid evum  -'ith  a  hap]oid

spermatozoon  or  by fertilization of  a  haploid
oyum  with  a  diploid spermatozoon,  the  follow-
ing three  pathways  are  conceivable  in protluc-

Fig. 1,P}intographs  of

Rana  breT,ipodachromesomes
 Nos.  I--XIII

and  Rana  nigromaculata.

                              '

in an  oecyte  of  a  female  allotripleid  between

× 400,
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ing dip}oid ova,  Firstly, a diploid ovum  is

produced  by  retention  of  the  second  polar  body

immedlate]y  after  insemination,  second]y  by

retentlon  of  the  first polar body  and  release

c,f a  diploid second  polar  bedy,  and  thirdly  by

regular  meiotic  divi$lons of  a  tetraploid  priinary

oocyte  produced  accidentally  in the  evary  of

a diploid female. Tiiploid  frogs produced

from fertllized eggs  hy refrigeration  or  a  heat-

shoek  "'ere  presumed  lo arise  throug}i  the  first

pathway  (Kawamura, 1941a, b; Sato, 1952;

Muto, 1952). Through  a  similar  pathsyay,

al]otripLoid  frogs were  also  produced  by Ka-

wamura  (l952a, b), Nishioka  (1971) produced
two  kinas  of  autotriploids  and  four klnds of

allotriptoids  fTom Rana  nigromaeuiata  and

Rana  brez-ipoda by various  methods.  Female

allotriploids  obtained  from  a  fen]ale or  niale

tetraploid  by mating  with  a  male  or  female

dlp]oid produced  maturc  ova.

    On  the  other  hand, spentaneous  occurrence

of  rriploid  frogs has been  reperted  by Hertu'ig

and  Hertwig  (19LO) and  I]}alcq (1930). Hert"'ig

and  Hertwig found  that  all  the  control  tadpoles

of  a eresslng  experiment  bet"Teei] a  fema]e

Rana  esculenta  and  a  male  Bv.fb zTfridis  were

triploid,  These  trip]oids  surely  nrose  from

diploicl eggs  by  fertilization "'ith  haploid

spermatozoa.  Hertwig  and  Hertwig  presumed

that  the  diploid eggs  "'ere  produced  by the

]ack ef  the  sccond  maturation  division or  re-

tentlon  of  the  second  polar  body, or  from a

tetrap]oid  or  tripioid  female. "'ickbom  (1945)
deseribed three adu]t  triplold  Rana  escztlenta.

Gtinthei (197'O) found that  seven  of  24 Rana

escntenta  exarnined  by hlm zz'ere  triploid.

Gtinther (1975) reported  again  that spontaneous

trip]oids  sometimes.amounted  to  more  than

80%  of  Rana  esc"lenta  distributed in a  district

of  the  Gerrnan Democratic  Republic.  Accord-

ing to Berger  (1966, 1967, 1968, 1973), Rana

escutei'tta  is a  hybrid between Rana  ridibunda

and  Rana  lessonae. UzzeH  et  al.  (l975) clarified

that  triploid  Rana  escuienta  are  large)y pro･

duced from unreduced  ova  of  female diiploid

Rana  esculenia  by  fertMzation  with  sperm  of

Rctna  r'idibunda  er  Rana  iessonae･

   In the  present  study,  it was  clarified  that

the  female tTiploid  praduced  frein a  laTge ovum

of  a  female diploid hybrid, Rana  bi'e'vipoda9

xRana  nigremacuiata  s , by  fcrti]ization with

sperm  of  a  male  Rana  bt'e-vipoda :onsisted  oi

two  genomes  from  Rana  bretkipoda and  one

genorne  from Rana  nigromacuiata,  Thus,  the

]arge ovum  was  surely  an  unreduced  one  con･

sisting  of  one  genome  from Rana  brez'ipoda

and  one  genorne  from  Rana  nigrontaculata,

Such a  diploid ovum  can  be produced  by  re-

guiuT  meiotic  dlvisions of  a  tetraplDid  primary

oocyte  which  appears  ac.cidenta]ly  in the  evary

of  a  diploia iemale, as  insisted by  UzzeH et  al.

C1975). The  wrlter  really  found  primary  oocytes

with  26 pairs of  bivalent chremosomes  in the

oyary  of  the  female  hybrid  which  produced  the

present a]lotriploid  (nnpublished).
    All the  mature  allotrip}oids  betiv'een Rana

j'aponica and  Rana  orviatinLeittris  obtained  by

Kawamura  (1952b) were  sterile  males/  the  fiTst

reduction  divisions of  spermatocytes  y'Ere  al-

".ays  very  abnormaL.  Unlike  tliese  allotriploids

of  brown  frogs, those obtained  by  Begak  and

Begak (l970) from crossing  between Odo,tto-

ph7'ynus cugtripes  <2n=22) and  Odontophr:y7ius

atneri{'anus  (2n ==44)  were  not  sterile.  In male

triploids,  uni-,  bi- and  triva]ent  chromosomes

appeared  in variuus  freqvencies  in the  first

metaphase  plates of  spermatogene$is.  These

frequencies were  very  simi]ar  to those  found

in the  oocytes  of  the  fernale allotriploid  be-

tween  Rana  brevfpoda  and  Rana  nigromaculata.

This  situation  in these  two  kinds  of  allotriploids

seems  to differ frotn that in mftle  triplo;d  Rana

est,uZenta  described by  GUnther (1975). In the

 latter triploids,  first metaphase  plates Mrlth

 diploifi chromosemes  were  a]ways  found in addi-

 tion  to those  with  13 biva]ents and  13 univalents

 er  with  various  numbers  of  univalents,  bivalents

 or  mu]tivalents.
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