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Zusammen/assung. 73 R a t t e n  w u r d e n  h y p e r v e n t i l i e r t  
und  m i t  G a s g e m i s c h e n  v e r s c h i e d e n e r  CO~-Gehalte  (0-  
12%) w~ihrend 30-180 m i n  b e a t m e t  (ar ter ie l ler  Pco ,  12 -  
107 Torr) .  Die Ve r suchs t i e r e  w u r d e n  in situ e ingef ro ren  
a n d  de r  C O , - G e h a l t  des G e h i r n g e w e b e s  m i t  e igener  
Methode  b e s t i m m t .  D i s soz i a t i onsku rve  u n d  P u f f e r k a p a -  

z i t~ t  des Geh i rngewebes  ffir CO~ in vivo w e r d e n  m i t g e -  
te i l t .  

U. PONTI~N 
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P r o n e p h r i c  S y s t e m  in Haplo id  and Diplo id  
L a r v a e  o f  X e n o p u s  laevis 

I)ALCQ 1 sugges ted  t h a t  t h e  o e d e m a  w h i c h  deve lops  in 
a b o u t  90% of hap lo id  frog t adpo le s  is t h e  r e su l t  of b lock-  
age, a n d  c o n s e q u e n t l y  m a l f unc t i on ,  of the  p r o n e p h r i c  sys- 
tem.  However ,  in  ou r  exper i ence  w i t h  Xenopus laevis such  
o e d e m a t o u s  t adpo le s  h a v e  g r ea t l y  swollen,  b u t  a p p a r e n t l y  
p a t e n t  p r o n e p h r i c  t u b u l e s  a n d  V¢olffian ducts ,  a n d  i t  
s eemed  possible  t h a t  t h e  o e d e m a  m i g h t  be  caused  r a t h e r  
by  inc reased  w a t e r  u p t a k e  t h a n  b y  reduced  e l imina t ion .  
If  t h i s  were so, t h e  occas ional  hap lo id  e m b r y o  deve lop ing  
w i t h o u t  o e d e m a  m i g h t  owe i ts  h e a l t h  to  a n  excep t iona l l y  
ac t ive  neph r i c  sys tem.  If  t h e  hap lo id  k i d n e y  is h a v i n g  to  
e l imina te  more  w a t e r  t h a n  a diploid  in o rde r  to  p r e v e n t  
the  d e v e l o p m e n t  of oedema,  i t  m i g h t  become  h y p e r t r o -  
ph i ed  in t he  w a y  t h a t  the  r e m a i n i n g  k i d n e y  does a f t e r  uni -  
l a te ra l  p r o n e p h r e c t o m y  in  d ip lo id  Triturus (Fox~).  W e  
the re fo re  c o m p a r e d  t h e  s t r u c t u r e  of t he  p r o n e p h r i c  sys-  
t ems  of five hap lo id  t adpo le s  showing  fa i r ly  n o r m a l  de-  
v e l o p m e n t  a n d  no  o e d e m a  w i t h  those  of five con t ro l  
diploids.  T h e  m e a s u r e m e n t s  were m a d e  on  l o n g i t u d i n a l  
a n d  t r a n s v e r s e  ser ia l  sect ions,  a n d  are  s u m m a r i z e d  in t h e  
Table .  All  t he  d i f ferences  b e t w e e n  t h e  hap lo ids  a n d  dip-  
loids t he re  s h o w n  are  s igni f icant .  

W e  agree  w i t h  FA~CKI~AUSER 3 who  suggested,  as a re- 
su l t  of h is  s tud ies  on  hap l o i d  s a l a m a n d e r s ,  t h a t  t he re  is a 
t e n d e n c y  for  hap lo id  o rgans  to  c o m p e n s a t e  for sma l l  cell 
size b y  a n  increase  in cell n u m b e r .  However ,  i t  was  f o u n d  

t h a t  t he  hap lo id  p r o n e p h r i c  s y s t e m  in Xenopus no t  on ly  
c o m p e n s a t e d ,  b u t  o v e r - c o m p e n s a t e d .  Our  f igures  show a 
16% supe r io r i t y  in  t o t a l  cell v o l u m e  in hap lo ids  a n d  a 
c o r r e s p o n d i n g  increase  of  i 4 0 %  in cell n u m b e r s .  C o m p a r -  
ab le  f igures  for  h y p e r t r o p h i e d  a n d  h y p e r f u n e t i o n a l  Tri- 
turus diplo id  p r o n e p h r o s  ~ were 340,/0 a n d  17%. 

T h u s  we feel jus t i f ied  in sugges t ing  t h a t ,  s ince t h e  pro-  
neph r i c  s y s t e m  of n o n - o e d e m a t o u s  hap lo id  t adpo le s  is 
h y p e r t r o p h i e d  a n d  poss ib ly  h y p e r f u n c t i o n a l ,  t h e  o e d e m a  
so o f t en  seen in hap lo ids  m a y  not ,  in  fact ,  be  caused  b y  
k i d n e y  dys func t ion ,  b u t  r a t h e r  b y  fai lure  to  cope w i th  a 
q u i t e  excep t ionM f u n c t i o n a l  d e m a n d .  

Zusammen/assung. Eine  m o r p h o t o g i s c h e  U n t e r s u c h u n g  
des  V o r n i e r e n s y s t e m s  in h a p t o i d e n  u n d  d ip lo iden  X e n o -  
p u s l a r v e n  weis t  d a r a u f  bin,  dass  das  hap lo ide  Oedem 
n i c h t  d u r c h  eine F u n k t i o n s s t 6 r u n g  des  V o r n i e r e n s y s t e m s  
v e r u r s a c h t  ist.  
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Measurements and calculations of various components of the pronephric system of diploid and haploid larvae of Xenopus laevis 
(five animals in each group) 

Pronephros Pronephric duct 

diploid haploid diploid haploid 

Mean antero-posterior length (ram) 
Mean nuclear population 
Mean total volume of ceils (ram 8 × 10 -8) 
Mean total volume of lumina (ram 3 × 10 -a) 
Mean internal surface area of lunfina (ram ~) 
Mean volume of individual cell (~x a) 
Mean anterlor-posterior nuclear length 

from horizontal section (500 pronephros, 
200 duct) ([z) 

Mean nuclear diameter from transverse 
section (800) (~t) 

Calculated nuclear volume (ix a) 
Calculated nucleo-cytoplasmic volume ratio 
Calculated nuclear surface area (W ~) 
Calculated volume (/x 3) of cytoplasm/1 tz ~ 

nuclear surface 

Calculated length/breadth nuclear index 

0.243 :~ 0.0099 0.279 4- 0.0124 0.562 4- 0.0160 0.436 4- 0,0310 
1337 + 57 3159 4- 257 276 4- 7 793 4- 43 
3.2 4- 0.21 3.7 4- 0.33 0.37 4- 0.020 0.60 -4- 0.044 
1.5 4- 0.11 2.5 4- 0.14 0.21 4- 0.011 0.49 4- 0.062 
0.'2236 ~ 0.01521 0.2450 ~ 0.01679 0.0415 ~ 0.00117 0.0604 i 0.00522 
2419 ~t: 128 I194 4- 79 1353 4- 76 761 :/: 49 
8.87 i 0.051 6.59 =t: 0.047 8.59 4- 0.078 6.35 4- 0.070 

6.56 ::[: 0.021 5.18 4- 0.017 6.54 4- 0.023 5.18 4- 0.017 

300 139 290 13.1 
0.142 0.132 0.273 0,214 
250 149 243 145 
8.5 7.1 4.4 4.3 

1.352 1.272 1.313 1.226 


