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Fig. 2. L-cell with a total of 60 chromosomes and 17 non-aerocentric Fig. 3. Paratetraploid L-cell with dicentrie chromosomes (arrows). 
chromosomes. 

gentamicin ,  500 ~zg/ml, followed by  two passges w i th  
100 ag/ml,  did no t  induce obvious  changes  in t he  numer ica l  
charac ter i s t ics  of t he  L-celi chromosomes .  W h e n  an 
init ial  t r e a t m e n t  wi th  500 ag/ml gen tamic in  was followed 
by  five passages  wi th  100 ~zg/ml, the  p ropor t ion  of cells 
showing 60 chromosomes  fell t -  less t h a n  30% (Figure 1, 
b and  c). 

Dura t ion  of t r e a t m e n t  w i th  gen tamic in  also affected 
ch romosome  s t ructure .  Whereas  only  4 ch roma t id  gaps  
were observed  in t he  controls,  severe aber ra t ions  such as 
ch romosome  f r agmen t s  and dicentr ics  were f r equen t  in 
L-cells (Table) ma in t a ined  dur ing  five passages  in the  
presence of gen tamic in  100 ~g/ml (Figure 2). I t  should 
also be po in t ed  out  t h a t  such t r e a t m e n t  decreased signifi- 
can t ly  the  mi to t ic  index.  The effect  of only two passages  
in t he  presence  of gen tamic in  appeared  to give an 
in t e rmed ia t e  effect. 

Several  an t ib io t ics  such as m i t o m y c i n 8  s t rep tonigr in~  
patulin~~ p h l e o m y c i n l l  and  d a u n o m y c i n  ~2-~a have  been 
repor ted  to induce ch romosome  aber ra t ions  in cul tured  
cells and  especial ly in h u m a n  leukocytes.  Since, as 
shown in th is  paper ,  gen tamic in  has s imilar  effects, i t  
appears  m a n d a t o r y  to  control  p e r m a n e n t l y  the  d i f ferent  
character is t ics  of the  cell s t ra ins  used for expe r imen ta l  
purposes.  

Rdsumd. Les effets  de la gen tamic ine  ont  ~t6 6tudi6 sur 
des cellules de la lign6e L. Une  cul ture  en pr6sence de 
gen tamic ine  X la dose de 500 p.g/ml suivie de 5 passages  

des concen t ra t ions  de 100 [xg/ml d iminue  jusqu '~  30% le 
nombre  de cellules poss6dant  60 chromosomes  et  en t ra ine  
l ' appar i t ion  d ' anomal ies  ch romosomiques  tel les que  des 
f r agment s  et  des dicentr iques .  Lorsque  la cul ture ini t iale 
est  snivie de 2 passages  seulement  5~ 100 ~xg/ml on n 'obse rve  
aucun c h a n g e m e n t  num6rique  mais  un t a u x  in term6dia i re  
d ' anomal ies  de s t ructure .  
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The Calorigenic Action of Norepinephrine in Rats After Hypophysectomy 

Stareing f rom d is t inc t  age -dependen t  effects of catechol-  
amines  on oxygen  c o n s u m p t i o n  in ra ts  1-4, it  was supposed  
t h a t  g rowth  ho rmone  influences the  calorigenic effects of 
sympa th i comime t i c s .  

Preced ing  inves t iga t ions  in ra t s  revealed t h a t  5 days  
af ter  h y p o p h y s e c t o m y  the  effect  of norep inephr ine  on 
oxygen  consumpt ion  was  abolished,  whereas  the  ac t ion  of 
2,4 D N P  was ha rd ly  changed  5. The ques t ion  arose w h e t h e r  
the  in tac t  hypophys i s  or only the  presence of p i tu i t a ry  
hormones  are necessary  for t he  calorigenic effects of 
uorepinephr ine .  

Therefore  inves t iga t ions  were carried out  shor t ly  af ter  
h y p o p h y s e c t o m y ,  when  p i t u i t a ry  hormones  are still 
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p re sen t  in  t he  organism,  a n d  7 days  later .  22-day-old  
W i s t a r  r a t s  were h .ypophysec tomized  6, and  2-4  h as well  
as 7 days  a f te r  t he  ope ra t i on  n o r e p i n e p h r i n e  (0.6 mg/kg)  
was a d m i n i s t e r e d  i.p., and  t he  oxygen  c o n s u m p t i o n  a n d  
CO 2 o u t p u t  were m e a s u r e d  as p rev ious ly  descr ibed 4. 

Norep ineph r ine  enhances  oxygen  c o n s u m p t i o n  of 22- 
day-o ld  s h a m - o p e r a t e d  con t ro l  r a t s  v e r y  s t rong ly  (Figure 
1, A). I n  r a t s  h a v i n g  been  h y p o p h y s e c t o m i z e d  2-4  h 
before, t h e  n o r e p i n e p h r i n e  effect  was  as g rea t  as in con t ro l  
r a t s  (Figure 1, A). 7 days  l a t e r  (29th  day  of life) nor-  
ep inephr ine  enhances  t he  oxygen  c o n s u m p t i o n  of cont ro l  
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Fig. 1. Influence of norepinephrine (0.6 mg/kg body wt.) upon 
oxygen consumption (ml/min/100 g body wt. =t_ S.E.M.) in control 
(sham-operated) and hypophysectomized rats. A) 22-day-old rats 
2-4 h after sham-operation (SO)or hypophysectomy (HE). B) 29- 
day-old rats 7 days after sham-operation (SO) or hypophysectomy 
(HE). �89 Oxygen consumption before norepillephrine administration; 
]::!!!, oxygen consumption after norepinephrine administration. 

r a t s  s o m e w h a t  less t h a n  1 week  p rev ious ly  (Figure 1, ]3). 
This  decrease  of eff icacy cor responds  to  t he  k n o w n  age- 
d e p e n d e n t  changes  in t he  calor igenic  ac t ion  of ca techol -  
amines2-4.  7 days  a f te r  h y p o p h y s e c t o m y ,  n o r e p i n e p h r i n e  
fai led to increase  oxygen  c o n s u m p t i o n  (Figure  1, 13), t h u s  
conf i rming  fo rmer  resu l t s  5. S imi la r  resu l t s  were ob t a ined  
w h e n  CO s o u t p u t  was  m e a s u r e d  (Figure 2). 

Obv ious ly  t he  h y p o p h y s i s  as a n  i n t a c t  o rgan  is no t  
essent ia l  for t he  calorigenic ac t ion  of ca techo lamines ,  as 
t i le resul t s  2 -4  h a f t e r  h y p o p h y s e c t o m y  indicate .  The  
fai lure  of no rep ineph r ine  to e n h a n c e  t he  oxygen  c o n s u m p -  
t ion  7 days  a f te r  h y p o p h y s e c t o m y  m a y  be  caused  b y  t he  
lack of p i t u i t a r y  hormones .  Severa l  possible  s econda ry  
changes  do no t  come in ques t ion .  The  seconda ry  in- 
suff iciency of the  ad r ena l  cor tex  a n d  t he  t h y r o i d  g land  
seems to be w i t h o u t  i m p o r t a n c e  because  t h e  calor igenic  
ac t ion  of s y m p a t h i c o m i m e t i c s  was abo l i shed  n e i t h e r  b y  
a d r e n a l e c t o m y  7 no r  b y  t r e a t m e n t  of r a t s  w i t h  m e t h y l -  
th iourac i l  s. Likewise a possible  nonspecif ic  i n j u r y  of t he  
h y p o p h y s e c t o m i z e d  r a t s  c a n n o t  be  respons ib le  for t he  
i m p a i r m e n t  of calor igenic  ac t ions  because  t he  enhance-  
m e n t  of O2 c o n s u m p t i o n  due to 2 ,4 -DNP was no t  changed  
u n d e r  these  cond i t ions  5. 

Cons ider ing  t he  age dependence  of t h e  calor igenic  
ac t ion  of ca techo lamines ,  i t  is supposed  t h a t  a m o n g  
p i t u i t a r y  h o r m o n e s  t he  p a r t i c i p a t i o n  of g r o w t h  h o r m o n e  
in me tabo l i c  responses  to  ca t echo l amines  m a y  be  impor -  
t a n t ,  p a r t i cu l a r l y  as t he  p l a s m a  level  of g r o w t h  h o r m o n e  
is h igher  in  y o u n g  ra t s  t h a n  in a d u l t  ones  9. Moreover ,  i t  is 
k n o w n  t h a t  g r o w t h  h o r m o n e  is essent ia l  for o t h e r  m e t a -  
bolic effects of no rep inephr ine ,  l ike l ipolysis  10-12. 

A f u r t h e r  c la r i f ica t ion  of t he  role of p i t u i t a r y  h o r m o n e s  
for calorigenic ac t ion  of n o r e p i n e p h r i n e  would  be  t he  
s u b s t i t u t i o n  of these  h o r m o n e s  a f te r  h y p o p h y s e c t o m y .  

Zusammen/assung. 2-4  h n a c h  H y p o p h y s e k t o m i e  
e r h d h t  N o r a d r e n a l i n  den  S a u e r s t o f f v e r b r a u c h  wie bei  
K o n t r o l l r a t t e n ,  7 Tage  n a c h  der  E n t f e r n u n g  der  H y p o -  
physe  is t  j edoch  diese W i r k u n g  des N o r a d r e n a l i n  aufge-  
hoben .  Die CO=-Abgabe ve rhg l t  s ich q u a l i t a t i v  wie der  
Saue r s to f fve rb rauch .  
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Fig. 2. Influence of norepinephrine (0.6 mg/kg body wt.) upon CO 2 
output (ml/min/100 g body wt. ~ S.E.M.) in control (sham-operated) 
and hypophysectomized rats. For further explanations ef. legend of 
Figure 1. 
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