
15.3. 1973 Specialia 359 

18 

16 

14 
E 

12 

~" 10 

6 
m 
~- 4 

: -" Anosmic dogs 
o----o Sham-operated dogs 

a) b) 

oioo 20:00 ' "  08'.00 

~X l I 

20'.00 

c) d) 

, t J - , ,  , , !.'- , /  
08.00 2o.00 08.00 20'.00 h 

Clock time 

Diurnal variation of plasma corticoid levels in the dog before (a) and at 30 (b), 60 (c) and 120 days (d) after sur~caI ablation of olfactory 
bulbs (O--O: mean • E.S.) and 'sham' operation (O---O). 

2 m o n t h s ,  c i r cad ian  v a r i a t i o n s  s imi la r  to  those  obse rved  
before  su rge ry  r e a p p e a r e d  and  th i s  p a t t e r n  was  s t i l t  
obse rved  a t  4 m o n t h s .  I n  ' s h a m - o p e r a t e d '  dogs, surgicaI  
ope ra t i on  has  neve r  modi f ied  t he  c i r cad ian  p a t t e r n  of 
p l a s m a  cor t icoids  d u r i n g  t he  per iod  of our  s tudy .  

The  d i s p l a c e m e n t  of p l a s m a  cor t icoid  peak  f rom m o r n i n g  
to  even ing  obse rved  a f t e r  30 days  f rom t h e  surgical  
a b l a t i o n  of o l fac to ry  bu lbs  seems s imi la r  to  t he  invers ion  
descr ibed  b y  HAus  et  al. e in  mice a f t e r  b l indness ,  cal l ing 
to  m i n d  t h a t  in  these  smal l  m a m m a l s  n o r m a l  ac rophase  is 
reversed  as c o m p a r e d  w i t h  dogs. 

The  loss of an  ex t e rna l  synchron ize r  as o l fac to ry  s t imul i  
in  our  expe r imen t s ,  a n d  v i sua l  s t imul i  in  o the r  researchs  ~- 5 
could exp la in  t he  inve r s ion  of p l a s m a  cor t icoid  peak.  The  
new r h y t h m  could ind ica te  a new equ i l ib r ium be t ween  
endogenous  and  exogenous  synchron ize r s  or t he  express ion  
of p r imord i a l  endogenous  r h y t h m ,  because  in h u m a n s  
d u r i n g  ear ly  life cor t ico id  p e a k  was obse rved  a t  even ingK 

However ,  r ega rd ing  t he  easy  a d a p t a t i o n  of o l fac to ry  
receptors ,  i t  seems no t  p r o b a b l e  t h a t  these  s t imul i  are 
synchron ize r s  of a c i rcad ian  r h y t h m .  More p r o b a b l y  t h e  
r e m o v a l  of t he  sense  of smell ,  so i m p o r t a n t  for  v e g e t a t i v e  
a n d  e n v i r o n m e n t a l  life of t h e  dog, or a n o m a l o u s  signals  
f rom in ju red  o l fac to ry  p a t h w a y s ,  could d e t e r m i n a t e  a 
pe r iod  of f u n c t i o n a l  d e r a n g e m e n t  of n e u r o v e g e t a t i v e  
sys tem,  s t r i c t ly  l inked  to of l ae t ion  in mac rosmic  animals .  

�9 I n  fac t  a f t e r  2 m o n t h s  we h a v e  obse rved  aga in  in anos-  
mic  dogs a n o r m a l  c i rcad ian  r h y t h m  of p l a s m a  cor t icoids  
w i t h  ac rophase  a t  morn ing .  S imi la r  p a t t e r n  ha s  b e e n  seen 
a f t e r  b l indness  in r a t s  3 and  mice  4. Moreover  a n o r m a l  
c i r cad ian  r h y t h m  of ad renocor t i ca l  a c t i v i t y  was descr ibed 
in b l i nd  m e n  10. 

The t e m p o r a l  n o r m a l i z a t i o n  of cor t ico id  c i r cad ian  
v a r i a t i o n s  obse rved  2 m o n t h s  a f t e r  surgical  ab Ia t i on  of 
o l fac to ry  bu lbs  of t he  dogs could be  a consequence  of t h e  
r eequ i l i b r ium b e t w e e n  d i f fe ren t  endogenous  and  exoge- 
nous  synchron ize r s  a n d / o r  t he  p r e m i n e n c e  of r h y t h m i c  
e n v i r o m e n t a l  ac t iv i t ies  11. 

Rdsumd. L ' e x t i r p a t i o n  des bu lbes  olfact ifs  du chien  
p r o d u i t  30 jours  apr6s l ' i n t e r v e n t i o n  ch i rurg ica le  n n e  
si t@ration des r h y t h m e s  c i rcadiens  des cor t ico/des  p l a sma-  
t iques  avec  u n  m a x i m u m  & 20.00 h e t  u n  m i n i m u m  g 
08.00 h du  ma t in .  Cet te  a l t6 ra t ion  de l ' ac t iv i t6  r h y t h m i q u e  
adr6nocor t i ca le  es t  t empora i re ,  car  apr6s  2 mois,  les va r i a -  
t ions  c i rcadiennes  des corf ico/des p l a s m a t i q u e s  sont  pa-  
reilles & celles qn i  p r6c6da ien t  l ' i n t e r v e n t i o n  chi rurg ica le .  
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C h r o m o s o m e  Secondary  Constr ic t ions  in Different 

K a r y o t y p e  s tud ies  are usua l ly  done  in adu l t  specimens.  
W i t h  r e l a t ive ly  few except ions ,  t he  k a r y o t y p e  is c o n s t a n t  
in  t he  same species, a nd  t he  c h r o m o s o m e  m o r p h o l o g y  is 
cha rac t e r i zed  b y  i ts  size, c e n t r o m e r e  posi t ion ,  a n d  second-  
a r y  cons t r ic t ions .  P resence  of sa te l l i tes  is one  of these  
cons tan t s ,  a n d  has  been  of ten  used in t he  i den t i f i ca t ion  
of one or more  c h r o m o s o m e  pairs .  

On t he  o the r  hand ,  t he  s econda ry  cons t r i c t ions  t h a t  
give rise to  t he  sa te l l i tes  h a v e  been  f r e q u e n t l y  ident i f ied  
as nuc leo la r  organizers ,  c o n t a i n i n g  r D N A  c is t rons  for  

Stages  of D e v e l o p m e n t  1 

r R N A  synthes is .  These  c i s t rons  may,  in  some ins tances ,  
t h r o u g h  ampl i f ica t ion ,  a l low a h igher  r a t e  of r i bosoma l  
R N A  p r o d u c t i o n  , r e su l t ing  in a more  in tense  p ro t e in  
syn thes i s  2. 

A n i m a l  p ro t e in  m e t a b o l i s m  is sub j ec t  to  a wide  r ange  
of v a r i a t i o n  du r ing  i t s  deve lopmen t ,  f r om zygote  up  to  
t he  a d u l t  stage.  I n  sea rch  of a cor re la t ion  of these  b iochem-  
ical aspects  w i t h  the  specific m o r p h o l o g y  of t he  chromo-  
somes, we decided to  m a k e  a c o m p a r a t i v e  s t u d y  on  ka ryo-  
types  of spec imens  f rom d i f fe ren t  species, in  t he  va r ious  
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Fig. 1. Karyotype of a tetraploid 
tadpole Odontophrynus americanus, 
showing satellites at chromosomes 
8, 10, and 11. 

phases  of t h e i r  deve lopmen t .  W e  s tud ied  3 species, 
r ep r e sen t i ng  3 d i f fe ren t  a n i m a l  groups :  Odontophrynus 
americanus (Amphib ia ) ,  Bothrops altevnatus (Rept i t ia)  
a n d  Mus musculus (Mammal ia) .  

K a r y o t y p e s  were o b t a i n e d  f rom an ima l s  b o t h  ino- 
cu la t ed  a n d  no t  w i t h  colchicine.  F r a g m e n t s  f rom l iver  
and  in t e s t ine  were p r e t r e a t e d  in dis t i l led  w a t e r  for  15 rain,  
f ixed in 50% acet ic  acid for 15 m i n  a n d  t h e n  squashed .  
Af te r  r e m o v a l  of t he  cover  slips on  d r y  ice, t h e  p repa ra -  
t ions  were s t a ined  w i t h  Giemsa  for  10 mil l  and  m o u n t e d  
w i t h  P e r m o u n t .  

Odontophrynus americanus. This  is a t e t r ap lo id  a n u r a n  
of t he  f ami ly  Ce ra toph ryd idae ,  a n d  p re sen t s  44 ch romo-  
somes a r r a n g e d  in  11 groups  of 4 homologues  each  a. The  
k a r y o t y p e  of t he  a d u l t  of th i s  species is cha rac t e r i zed  b y  
t he  presence  of sa te l l i tes  on ly  a t  ch romosomes  of group 11. 
t t owever ,  s t u d y i n g  t he  t adpo le  in  the  m e t a m o r p h i c  Stage,' 
f rom t h e  same popula t ion ,  we found  t h a t , i t s  ka ryo type ,  
bes ides  the  ch romosomes  of g roup  11, f u r t h e r  p resen t s  
sa te l l i tes  a t  t he  sho r t  a r m  of c h r o m o s o m e  8 a n d  a t  t h e  
long a r m  of c h r o m o s o m e  10 (Figure 1). 

Bolhrops algerna~us. This  is a snake  of the  f ami ly  
Viper idae ,  sub-o rde r  S q u a m a t a .  This  rept i le  p re sen t s  a 
d ip lo id  n u m b e r  of 36 ch ro mo s o mes  a r r anged  in 16 
m a c r o c h r o m o s o m e s  a n d  20 mic roch romosomes  4. T h e  
k a r y o t y p e  of t h e  adu l t  spec imen  does no t  show satell i tes.  
However ,  s tudying ,  in  th i s  ovov iv ipa rous  species, t h e  
e m b r y o  in i t s  f ina l  evo lu t ion  phase ,  we found  t h a t  t h e  
k a r y o t y p e  p resen t s  sateI l i tes  a t  pa i rs  5 a n d  6 (Figure 2). 

;1/lus musculus. This  r o d e n t  of t h e  f ami ly  Mur idae  is 
one of t h e  l a b o r a t o r y  an ima l s  whose  k a r y o t y p e  has  been  
m o s t  s tudied .  I t s  d iploid  n u m b e r  is of 40 chromosomes .  
Ill  t h e  adu l t  an imal ,  us ing  d i f fe ren t  t e chn iques  an d  tissues,  

1 This work was supported by the Brazilian CNPq, FAPESP and 
FEDIB. The authors aknowledge the technical assistance of L. F. 
~TAPOLEONE. 
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a M.L. BEQAK, W. BEQAK and M. N. I. RA~ELLO, Chromosoma 19, 188 

(1966). 
Vv'. BEgAK , Mere. Inst. Butantan 32, 37 (1965) ; 33, 775 (1966). 

Fig. 2. Karyotype of art embryo 
snake Bothrops alternatus, showing 
satellites at macroehromosomes 5 
and 6. 
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a va r i ab l e  n u m b e r  of s econda ry  cons t r i c t ions  has  been  
r epo r t ed  ~. Ilz t h i s  s tudy ,  we used speci /nens  of t he  Swiss 
Alb ino  s t r a i n  m a i n t a i n e d  a t  t he  I n s t i t u t o  B u t a n t a n  since 
19566. E m p l o y i n g  t h e  same  m e t h o d s a n d  w i t h o u t  a n y  
special  t r e a t m e n t ,  we c o m p a r e d  cytological  p r e p a r a t i o n s  
f rom a d u l t  and  n e w b o r n  animals .  W e  found  t h a t  t he re  was 
a g rea te r  n u m b e r  of ch romosomes  w i t h  s econda ry  
cons t r ic t ions ,  m a i n l y  of t he  ' r a b b i t  ea r '  type,  in t h e  
m e t a p h a s e s  of the  y o u n g  an ima l s  (Figure 3). 

The  3 species, a l t h o u g h  phy logene t i ca l ly  d i s t an t ,  a n d  
despi te  t he i r  g rea t  differences in  t y p e  of d e v e l o p m e n t  f rom 
zygote  to  adul t ,  show a c o m m o n  fea tu re  of a more  
in tense  p ro te ic  m e t a b o l i s m  in t h e  e m b r y o  or t h e  newborn ,  
as c o m p a r e d  to t h e  adul t .  

On t h e  o the r  hand ,  i t  is e v i d e n t  t h a t  a h igher  p ro t e i n  
syn thes i s  r a t e  would  requi re  a h igher  r i bosoma l  1RNA 
synthes is .  W e  m a y  assume t h a t  t h e  r D N A  c is t rons  are 
m a i n l y  located  a t  t h e  nuc leo la r  organizer  regions a t  t h e  
c h r o m o s o m e  sate l l i tes  an d  o the r  s e c o n d a r y  cons t r ic t ions .  

Our  f ind ings  sugges t  t h a t  a t  t h e  ea r ly  phases  of deve-  
lopment ,  whe re  a h igher  syn thes i s  r a t e  is needed,  t h e r e  
would  be  an  increased n u m b e r  of ac t ive  c is t rons  for 
r i bosomal  RNA,  a n d  t h a t  th i s  could be  morpho log ica l ly  
expressed b y  a larger  n u m b e r  of cyto logica l ly  d e t e c t a b l e  
s econda ry  cons t r ic t ions .  In  t h e  adul t ,  p a r t  of t h e  r D N A  
cis t rons  would  become  inact ive ,  t h u s  r educ ing  the  n u m b e r  
of cons t r i c t ions  v isual ized  a t  t h e  l igh t  microscope.  

F u r t h e r m o r e ,  k a r y o t y p i c a l  v a r i a b i l i t y  as to  t h e  n u m b e r  
of the  seconda ry  cons t r i c t ions  a m o n g  t h e  d i f fe rent  t i ssues  
of t h e  same  animals ,  could be due to a d i f fe ren t  n u m b e r  
of ac t ive  r D N A  cistrons,  d e p e n d i n g  on  t h e  m e t a b o l i c  
a c t i v i t y  of t h e  t issue, an d  on t h e  physiological  s t a t e  of t h e  
an imal .  

Zusammen/assung. I n  den  M e t a p h a s e n  v o n  e m b r y o n a l e n  
u n d  n e u g e b o r e n e n  A m p h i b i e n ,  Rep t i l i en  u n d  S i u g e r n  
wurde  eine gr6ssere A n z a h l  y o n  Sa te l l i t en  u n d  a n d e r e n  
s e k u n d g r e n  S t r u k t u r e n  b e o b a c h t e d  als in  so lchen yon  
ausgewachsenen  Tieren.  Dies k a n n  b e d i n g t  sein d u r c h  
eine gr6ssere A n z a h l  y o n  Cis t ronen  der  r D N S ,  die sich 
a k t i v  in  den  Zellen j u n g e r  Tiere bef inden .  
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Fig. 3. Mitotic metaphase of a newborn Mus muscutus showing 
secondary constrictions and 'rabbit ear' chromosomes. 

5 j . j .  ARROYO NOMBELLA and C. RODRIO~IEZ ~q~URCIA, Chromosoma 
37, 63 (1972). 

6 W. BEqAK, Organizafdo de Biotdrio de Camundongos (Instituto 
Butantan 1958). 

Die Bedeutung des Serumeiweissbi ldes  zur Diagnose von Bufo calamita Laur., Bufo viridis Laur. und 
deren Bastarden (Amphibia,  Anura, Bufonidae) 

Zur  spezi f ischen Diagnose  der  be iden  europ~Lischen 
K r 6 t e n a r t e n  Bu/o calamita (Kreuzkr6 te )  u n d  Bu/o viridis 
(Wechselkr6te)  w u r d e n  b i s l ang  Merkmale  des K 6 r p e r b a u s  
u n d  de r  FXrbung  n n d  Ze i chnung  herangezogen ,  so die 
reIaf ive  L/inge de r  H in t e rbe ine ,  die r e l a t ive  L~nge  des 1. 
und  2. Fingers ,  die Gr6sse der  S c h w i m m h a u t  a m  H i n t e r -  
fuss, die F o r m  der  Ohrdr i i sen ,  die Zah l  der  Zehenge lenk-  
h6ckerchen ,  die F l e c k e n z e i c h n u n g  u n d  das  V o r h a n d e n s e i n  
eines R t i c k e n b a n d e s  1-3. H i e r v o n  h a b e n  die be iden  le tzte-  
ren  a l le rd ings  n u t  fiir mi t t e leurop / i i sche  V e r t r e t e r  be ider  
A r t e n  volle Gii l t igkei t ,  n a c h d e m  diese Z e i c h n u n g s m e r k -  
ma le  bei  den  K r e u z k r 6 t e n  der  ibe r i schen  I-Ialbinsel ~ u n d  
bei  mi t t e lmeer lXndischen ,  insbesonders  6s t l i chen  Wechsel -  
k r 6 t e n  5 stXrkere V a r i a t i o n  jeweils  in  den  Bere ich  der  
a n d e r e n  A r t  aufweisen.  U n t e r  E i n b e z i e h u n g  a u c h  dieser  
s i id l ichen F o r m e n  e rsche inen  yon  den  K 6 r p e r b a u m e r k -  
m a l e n  die re la t ive  Hin te rbe in l~nge ,  die re la t ive  F inger -  
15~nge, u n d  m i t  E i n s c h r ~ n k u n g  die Zah l  der  Zehenge lenk-  
h 6 e k e r c h e n  s is  a m  bes t en  zu r  A r t t r e n n n n g  geeignet .  A u c h  
m i t  i hnen  k a n n  j edoch im R a n d b e r e i c h  der  V a r i a t i o n  n i c h t  
i m m e r  eine e indeu t ige  Anssage  erziel t  werden.  

E ine  e indeut ige  Differenz zeigt  s ich im Serumeiweiss-  
bild,  in d em sich be ide  A r t e n  d u r c h  die Lage  ih re r  jeweil i-  
gen A l b u m i n f r a k t i o n  un te r sch ieden .  Bei  e lek t rophore -  
f i scher  A u f t r e n n n n g  der  Serumeiweisse  laufen  die Albu-  
m i n e  von  Bu/o viridis e twas  wel te r  a l l  d ie jen igen  yon  
Bu/o calamila, was bei  A u f t r a g u n g  e iner  Mischung  yon  
Seren be ider  A r t e n  zur  V e r d o p p e l u n g  der  A l b u m i n f r a k -  
l ion  I f i h r t  (Figur  1). Diese S i t u a t i o n  f inder  sich bei  a l len 
b i s lang  d a r a u f h i n  u n t e r s u c h t e n  F o r m e n  u n d  is t  d a m i t  als 
a r t spez i f i sch  zu wer ten .  YV~hrend sic sich fiir v o r  d e m  
E r k e n n e n  dieses Saehve rha l t e s  u n t e r s u c h t e  WTechselkr6ten 
aus der  Tt i rke i  5 n u r  d u t c h  ve rg le i chende  NIessung de r  
Lauf s t r ecke  ebenfa l ls  best~Ltigen liess, k o n n t e  sic f iber 
Mischse rumbi ld t ing  m i t  jeweils morpho log i sch  e indeu t ig  
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