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Artificial Triploid Hybrids by Interspecific Mating 

Odontophrynus cultripes Reinhard  and Lutken ,  1862, and 
O. americanus (Dum6ril  and Bibron),  1882, are 2 re la ted 
species of t he  family  Ceratophrydidae ; while the  former  is 
a diploid species, the  l a t t e r  is a t e t rap lo id  one (Figure 1 
a and c). 

The  ka ryo type  of O. cultripes has 22 chromosomes  con- 
sist ing of I1 pairs of homologues  (Figure 2a). These are  
represented  by  11 b iva lents  in meiot ic  me taphase  I and 
by 11 dyads  in me taphase  II .  The  ka ryo type  of O. ameri- 
canus has 44 chromosomes  which m a y  be sor ted into 11 
groups, each wi th  4 homologues  (Figure 2b). 11 r ing 
quadr iva len t s  were counted  in meiot ic  metaphases  I and 
in metaphases  I I ,  22 chromosomes  were observed L2 

Compara t ive  mic ropho tomet r i c  D N A  measurements  as 
well as nuclear  v o l u m e  measuremen t s  of several  t issues 
showed a 1 : 2 ra t io  be tween  those 2 species*. 

Interspecif ic  hybr ids  were obta ined  crossing diploid and 
te t rap lo id  species; the  present  paper  deals wi th  these  
observat ions.  

Specimens of O. americanus collected in Sgo Paulo,  
Brazil ,  and specimens of O. cultripes collected in Belo 
Horizonte ,  Minas Gerais, Brazil,  were main ta ined  in wate r  
t anks  conta in ing  also ear th  and sand~ Spontaneous  breed- 
ing of 0. americanus was observed in October  (spring), the  

~b 
Fig. 1. (a) O. americanus adult tetraploid (a/5 natural size). (b) O. 
cultripes c~ × O. americanus ~ triptoid hybrid, 9 months old, 4x/2 
months after metamorphosis (3/5 natural size). (e) O. cultripes adult 
diploid (3/~ natural size). 

of Odontophrynus (Amphibia, Anura) 

t adpoles  ha tch ing  4 days  af ter  spawning,  while in O. cul- 
tripes t he  spontaneous  breeding  and  ha tch ing  has  been  
observed dur ing  May and  J u n e  (autumn).  

I n  the  in te rva l  be tween  those  spontaneous  breedings,  
interspecif ic  mat ings  were induced by  s.c. inoculat ion,  in 
males  as in females,  of t he  mace ra t ed  an te r ior  p i t u i t a ry  
lobe f rom Bu[o specimens. E a c h  Odontophrynus rece ived  
about  30 mg of mace ra t ed  mater ia l  f rom 4 animals.  

O. cultripes males  and O. araericanus females  were  in- 
duced to m a t e  in October.  9 h af ter  inocula t ion  of hypo-  
physis,  spawning was observed.  As m a n y  as 300 tadpoles  
ha tched  af ter  4 days.  They  developed normal ly ,  m e t a m o r -  
phosis s ta r t ing  41/2 months  later.  Thei r  v iab i l i ty  is appar-  
en t ly  good, hav ing  only 5 animals  per ished up to  the  
present  t ime  (Figure lb) .  

Twen ty - f ive  exper iments  of O. americanus males × O. cul- 
tripes females cross were t r ied dur ing the  in te rva l  be tween  
J a n u a r y  and June.  The  exper iments  be tween  J a n u a r y  and 
April, a to ta l  of 20, did not  resul t  in spawning.  Dur ing  
April, May  and June  5 exper iments  were done. All these  
crosses of O. americanus male  X O. cultripes female re- 
sulted in ovula t ion,  occurr ing 2-4 days  af ter  p i t u i t a ry  
s t imula t ion .  The  embryos  f rom these mat ings  did no t  
survive  gast rula t ion.  A t  only 1 occasion, the  ha tch ing  of 
7 tadpoles  was observed,  which died, however ,  a t  s tage 21 
(after Shumway) ,  less t han  48 h af ter  hatching.  

Cytological  studies were per formed in 12 hybrids ,  0. 
cultripes males × O. americanus females,  dur ing dif ferent  
t adpole  phases, and af ter  metamorphos is .  Four  tadpole  
hybr ids  of O. americanus males × O. cultripes females were 
analysed soon af ter  na tu ra l  death .  

The tadpoles,  to be analysed,  were immersed  into a 1% 
solut ion of colchicine for 11/,-2 h pr ior  to sacrifice. Some 
of t h e m  were analysed wi thou t  the  use of colchicine. I n  
me tamorphosed  amphib ians ,  an  inocula t ion of a 0 .5% 
solut ion of colchicine in a dosage of 0.2 ml /g  was done 2 h 
pr ior  to sacrifice. Small  pieces of var ious  tissues were f ixed 
for 15 rain in a 50% solut ion of glacial  acid, af ter  p re t rea t -  
m e n t  in cold dist i l led wa te r  for 15 rain. The  f ragments  were 
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Fig. 2a. Karyotype of a diploid O. cultripes male showing 
11 groups of 2 homologues. × 1750. 



15. 11. 1968 Specialia 1163 

s q u a s h e d  a n d  t h e  c o v e r s l i p s  r e m o v e d  in  a m i x t u r e  o f  
m e t h a n o l  a n d  d r y  ice. T h e  c y t o l o g i c a l  p r e p a r a t i o n s  w e r e  
s t a i n e d  w i t h  G i e m s a  a f t e r  h y d r o l y s i s  for  10 m i n  in  N HC1 
a t  60 °C. 

I n  t h e  h y b r i d s ,  o b t a i n e d  b y  b o t h  t y p e s  o f  i n t e r - s p e c i f i c  
c r o s s - b r e e d i n g ,  t h e  k a r y o t y p e s  a n d  c h r o m o s o m e  c o u n t s  

s h o w  33 c h r o m o s o m e s  ( F i g u r e  3b),  T h e  t r i p l o i d  n a t u r e  o f  
b o t h  t y p e s  o f  h y b r i d s  w a s  d e m o n s t r a t e d .  T h e  k a r y o t y p e s  
c o n s i s t  o f  11 g r o u p s  o f  3 c h r o m o s o m e s  ( F i g u r e  3a). T h e  
c o r r e s p o n d e n t  c h r o m o s o m e s  o f  t h e  2 s p e c i e s  in  e a c h  g r o u p  
a r e  a p p a r e n t l y  s i m i l a r ,  b u t  t h e y  c a n  be  d i s t i n g u i s h e d  b y  
t h e i r  p e c u l i a r i t i e s  (Tab le ) .  
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Fig, 2b, Karyotype of a tetra- 
ploid O. americanus male 
showing 11 grnups of 
4 homologues. × 2250. 
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Fig. 3a. Karyotype of the triploid hybrid O. cultripes ~ × O. americanus ~, consisting of 11 groups of 3 chromosomes, x 3250. 

Chromosome measurements  of O. cultripes and 0. americanus, based on 10 karyotypes of each species (BEf~AK 4) 

Species 1 2 3 4 5 6 7 8 9 10 11 

Relative O, cultripes 20 13 12 12 10 9 8 5 4 4 3 
length O, americanus 17 15 13 12 10 10 8 4 4 4 3 

Arm O. cultripes 1.2 1.6 2.0 4.0 1,3 1.0 1.4 1,1 1.3 1.2 2,0 
ratio O, americanus 1.3 1.7 2.3 4,0 1,2 1,3 1.1 1.5 1.5 1,5 2.8 

Centromere 0. cultripes 0.46 0.38 0.34 0.20 0.43 0.50 0.41 0.48 0.43 0.45 0.33 
index O, americanus 0.44 0.37 0.31 0.20 0.45 0,43 0.48 0.40 0.40 0.40 0.26 
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His to logica l  sec t ions  of t h e  O. cultripes males  × O. 
americanus females  hyb r id s ,  up  to  7 m o n t h s  a f t e r  h a t c h i n g ,  
were ana lysed .  The  spec imens  a p p a r e n t l y  do  n o t  show 
a b n o r m a l i t i e s  in  t he i r  s o m a t i c  d e v e l o p m e n t .  

D e v e l o p m e n t  of g o n a d s  h a s  b e e n  fo l lowed;  t h e  resu l t s  
will be  p u b l i s h e d  elsewhere ,  t o g e t h e r  w i t h  t h e  resu l t s  of 
sex - ra t io  ana lys i s  in  h y b r i d s  s. 

tt 

Fig. 3b. Somatic metaphase of the triploid hybrid O. americanus ~ x 
O. cultripes ~ showing 33 chromosomes. × 1350. 

Rdsumd. Des h y b r i d e s  triploYdes o n t  6t6 o b t e n u s  p a r  
c r o i s e m e n t  de Odontophrynus cultripes, a m p h i b i e n  di- 
ploide,  avec  O. americanus, t6 t rap lo ide .  Les  h y b r i d e s  in t e r -  
sp6cif iques  p r 6 s e n t e n t  n o r m a l e m e n t  33 c h r o m o s o m e s  d a n s  
les cellules soma t iques .  Les  h y b r i d e s  O. cuItripes ~ × O. 
americanus f~ son t  p lus  v iab les  que  les O. americanus ~ × O. 
cultripes ~. 
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A b n o r m a l  R e s p o n s e  of Mice  and Rats  to L o w  D o s e s  of F o l l i c l e - S t i m u l a t i n g  H o r m o n e  

An e x a m i n a t i o n  of t he  response  of mice  to  low doses of 
fo l l i c le - s t imula t ing  h o r m o n e  (FSH)  b y  t he  m e t h o d  we 
desc r ibed  p rev ious ly  t, led to  t h e  su rp r i s ing  r e su l t  t h a t ,  
w h e n  t h e  dose was  r educed  below a c e r t a i n  level,  a signifi-  
c a n t  lower ing  of i n t r a v a g i n a l  t r i p h e n y l t e t r a z o l i u m  chlor-  
ide (TTC) r e d u c t i o n  re sponse  was  o b s e r v e d  as c o m p a r e d  
w i t h  con t ro l s  t r e a t e d  w i t h  20 I U  H C G  only.  

Below 1 vg of F S H  ( lyophi l ized pig  F S H ,  M a n n  
R e s e a r c h  Labora to r i e s ,  New York)  t h i s  fall  r eaches  a 
m a x i m u m  a t  0.25 ixg ( a p p r o x i m a t e l y  250 , P < 0.01) 
(F igure  1). 

T h e  s ame  p h e n o m e n o n  occurs  w i t h  a n o t h e r  s ample  of 
F S H  ( O r m o n o t e r a p i a  R ich te r ,  Mi l an ;  s a m p l e  223 MMP),  
of h igh  c o n t e n t  (2-2.5 t i m e s  highe~ t h a n  t h e  first) .  I n  t h i s  
case, t h e  response  lower ing  r a n g e  is be low 0.5 ~g of F S H ,  
w i t h  a m a x i m u m  fall va lue  a t  0.125 ~g, as expec ted ,  in 
v iew of t h e  g r ea t e r  specific a c t i v i t y  of t h i s  sample ,  
e q u i v a l e n t  to  23% ( P  < 0.01) (Figure  1). 

Th i s  a n o m a l y  is e n c o u n t e r e d  also in t h e  classic STEEL- 
MAN a n d  POHLEY t e s t L  whe re  a decrease  of t h e  o v a r i a n  
w e i g h t  c an  be  no t iced ,  c o m p a r e d  w i t h  con t ro l s  t r e a t e d  
w i t h  H C G  a lone  (40 IU).  

W h e n  us ing  sheep  N I H - F S H - S 2 ,  such  a decrease  is 
s ign i f i can t ly  be low 22.5 ~xg of F S H .  The  s ame  resu l t  can  
be  o b t a i n e d  w i t h  o t h e r  s amples  of F S H  ( O r m o n o t e r a p i a  
R ich te r ,  s ample  223 M M P ;  lyophi l i zed  pig  F S H ,  M a n n  
R e s e a r c h  Labo ra to r i e s )  ; in  t h e  l a t t e r  case  t h e  decrease  is 
r e p o r t e d  be low 5 txg of F S H  (Figure  2). 

T h e  re su l t  m a y  be  cons ide red  as  be ing  ev idence  of a n  
i n t e r a c t i o n  b e t w e e n  exogenous  h o r m o n e  a d m i n i s t e r e d  a n d  
t h e  e n d o g e n o u s  fo l l i c le - s t imula t ing  sys t em.  Th i s  in t e r -  
a c t i o n  ind ica t e s  t h e  p resence  of a d i r ec t  (or indi rec t ,  
a c t ing  a t  h y p o t h a l a m i c  level  i n s t ead  of d i r ec t ly  on  t h e  

h y p o p h y s i s )  f eed -back  s y s t e m  con t ro l l ing  t h e  sec re t ion  
of p i t u i t a r y  g o n a d o t r o p i n s  in t h e  r a t  a n d  in  t h e  mouse .  

I f  we n o w  i n t e r p r e t  t h e  dose- response  c u r v e s  in  t h e  
l i gh t  of t h i s  hypo thes i s ,  we can  see t h a t  e ach  is t h e  s u m  
of 2 cu rves  w h i c h  r e p r e s e n t  t h e  e n d o g e n o u s  a n d  t h e  
exogenous  c o n t r i b u t i o n  to  t h e  c i r cu la t ing  level  of follicle- 
s t i m u l a t i n g  ac t iv i ty .  
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Fig. 1. Evaluation of FSH activity by intravaginal TTC reduction 1. 
© - - ©  Pig FSH (Mann Res. Lab.); &- -Zx  FSH (Ormonoterapia 
Richter). 
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