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The Ageing of Xenopus laevis 

Xenopus laevis, t he  Sou th  Afr ican claw frog, is o f ten  
used for l abo ra to ry  t e s t s  of gonado t roph i c  hormones ,  etc. 
Males are fully grown a t  2 years  of age and  t h e n  ma in t a i n  
a weigh t  of a b o u t  60 g. Females ,  on the  con t ra ry ,  con t inue  
to  grow and,  a t  t h e  age of 12-13 years,  t h e y  have  a b o d y  
weight  of 100-150 g (Figure).  

Thus  the  tens ion  of t he  t h e r mi c  con t r ac t i on  of t e n d o n -  
(collagen)-fibres is a real  measure  of 'biological age'  also 
in Xenopus laevis. 

A deta i led  descr ip t ion  will be given in 'Geron to log ia 'L  

Zusammen/assung. (1)Die  Spannung ,  welche sich bei  
der  t he rmi schen  K o n t r a k t i o n  einer  Sehne entwickel t ,  ist  
cha rak te r i s t i sch  fiir das  Al te r  der  Tiere. Daraus  lassen sich 
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W e  tes t ed  w h e t h e r  collagen aged in these  frogs in a 
s imilar  w a y  as in m a m m a l s .  I t  had  been  shown  1 in t he  
l a t t e r  t ha t ,  du r ing  t h e rmic  con t r ac t ion  (shrinkage),  t he  
i somet r ic  t ens ion  of t e n d o n  fibres, cons is t ing  of p rac t ica l ly  
pure  collagen, increases  w i th  age. This  is exp la ined  as a 
consequence  of t h e  increase of cross- l inkages in t he  
collagen macromolecules  w i t h  age. The fact  t h a t  t he  
q u a n t i t y  of h y d r o x y p r o l i n - c o n t a i n i n g  complexes  which  
are l ibera ted  dur ing  the rmic  con t rac t ion ,  decreases  wi th  
age, is a conf i rma t ion  of t h e  increased cross- l inking in 
aged collagen ~. 

These  fac ts  were  original ly d iscovered  on the  tai l  
t e n d o n s  of ra ts ,  and  for h y d r o x y p r o l i n  also on cow-hide  
a n d  h u m a n  skin a. 

W e  have  now shown  t h a t  in Xenopus laevis t he  same 
changes  a p p e a r  in t he  collagen of t he  t e n d o n s  as in 
m a m m a l s .  The tens ion  of t he rmic  con t r ac t i on  increases  
f rom 2.5 g in an imals  of 2 years  of age to  10-11 g in 12-13 
yea r  old ones. These  charac te r i s t i c  age changes  are in- 
d e p e n d e n t  of the  g rowth  and  the  weight ,  which  in old 
i n d i v i d u a l s a r e  d i f fe ren t  for males  and  females ,  as seen in 
the  Figure.  

mi t  d e m  Al ter  Io r t schre i t ende  Ver~nde rungen  des Colla- 
gens e rkennen .  (2 )  Bei Xenopus laevis zwischen 2 und  13 
J a h r e n  n i m m t  mi t  z u n e h m e n d e m  Alter  dieser  W e f t ,  eben-  
so wie bei SAugetieren, zu, unbee in f luss t  davon ,  dass  das  
W a c h s t u m  der  W e i b c h e n  viel gr6sser  als das  der  M~nnchen  
ist. 

J. BROCAS and  F. VERZAR 

Laboratoire de Gdrontologie expdrimentale, Facultd de Md- 
decin, Paris (France) and Institut /iir experimentelle Ge- 
rontologie, Basel (Switzerland), May 3, 1961. 

x F. VERZAR, Gerontologia 1,363 (1957); 2, 81 (1958). 
2 A. MEYER and F. VERZAR, Gerontologia 3, 288 (1959). 
s F. VERZkR, Gerontologia 4, 105 (1960). 
4 "We thank Prof. F. E. LE}~ANN in Bern and Prof. A. C. J. BURCERS 

in Utrecht for many animals. 
This work was supported by the Muscular Dystrophy Association 
of America. 

The Age Parameter  of Pharmacological  Activity 

Toxic or pharmacolog ica l  ac t iv i ty  of d rugs  is genera l ly  
t e s t ed  on y o u n g  an imals  only. V~re have  recen t ly  m a d e  
paral lel  m e a s u r e m e n t s  on ra t s  of d i f fe rent  ages f rom t h e  
same inbred  colony.  A n u m b e r  of d i f fe ren t  pha rmac ie s  
were used and  ten  an imals  were  a lways compa red  for each  
concen t r a t i on  and  age group.  2 

No age differences  were found  wi th  subs tances  w i th  20 50-70 
pe r iphera l  ne rve  ending  ac t iv i ty ,  such  as A cetylcholin and  
Histamin. They  were  t e s t ed  on the  surv iv ing  in tes t ine  of 
guinea  pigs (Magnus p repara t ion)  wi th  an imals  of t he  age 
of 2, 20, and  50-70 m o n ths .  

2 
Similar ly  the  an tagon i s t i c  inh ib i t ion  of these  w i th  2o 

Atropin or  Sandosten were unchanged  in old age, as is 50-70 
shown  in t he  Table.  

Age Number of animals with Number of animals 
months threshold activity with inhibitory effect 

Acetylcholin Atropin 
64 • 10 -8 128 • 10 -s 2.5 ' 10 -8 1.125'10 -s 

6 4 2 8 
5 5 1 9 
4 6 5 5 

Histamin Sandosten 
1.28.10 -9 2.56.10 -9 5.12. 10 -9 25.10 -6 1-25-1Q -s 

1 7 3 5 5 
4 4 2 4 6 
3 4 3 4 ,  6 


