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Bernsteins/iureoxydation und Glukoseabbau in Lebern normaler 
und akut ur/imischer Ratten and in Normalrattenlebern naeh 
20stiindiger Einwirkung von Normal- oder Ur~ilnieserum. 

Werte tier Kontrollen = 1 

Methode 

BernsteinsXuro- 
oxydat ion 

Glukose- 
oxydat ion 

Untersuchungs- 
material 

Leber:  
N o r m a l r a t t e n  

aku t  urS.mische 
R a t t e n  

Normalra t ten-  
leber nach 
20stfindiger Ein- 
wirkung yon 
Normalserum 

Ur~imieserum 

Leber : 
Normal ra t ten  
akut  ur/imische 
Ra t t eu  

I Normalra t ten-  
: leber naeh 
20stiindiger Ein- 
wirkung yon:  
Normalserum 
Urgmieserum 

Resultate Signifikanz 

1,0 
1,14 P < 0,01 

1,0 
1,12 P < 0,001 

1,0 
0,93 P > 0,3 

1,0 
0,84 p < 0,001 

V e r m u t l i c h  werden  L e b e r f u n k t i o n e n  d u r c h  tox i sche  bio-  
gene  Amine ,  X a n t h o p r o t e i n s u b s t a n z e n ,  Azidose,  E l ek t ro -  
l y t -  u n d  W ' a s s e r h a u s h a l t - S t S r u n g e n ,  A n g m i e  u n d  Vi t -  
a m i n m a n g e l  bei  ch ron i sch -u r / im i schen  Zust{inden gesch~i- 
d igt .  Z u m  Beispiel  k 6 n n t e  die B i l d u n g  b iogener  A m i n e  
z u n e h m e n ,  d a  Aminos~iuren bei  a b n e h m e n d e m  Sauers to f f -  
g e h a l t  der  Gewebe  v e r m e h r t  d e k a r b o x y l i e r t  werden .  

De r  G l u k o s e - A b b a u  wa r  in  de r  L e b e r  a k u t  u r / imischer  
R a t t e n  n i c h t  s ign i f ikant ,  in  Lebergewebe ,  das  20 h m i t  
Ur / imiese rum in  K o n t a k t  war ,  s i gn i f i kan t  v e r m i n d e r t .  
Die  A k t i v i e r u n g  des Z i t ronens / iu rezyk lus  k a n n  d e s h a l b  
n u r  au f  S te ige rung  yon  Fet ts~iuren-  u n d / o d e r  A m i n o -  
s~tureabbau zur i i ckgef i ih r t  werden .  H. THOLEN 

Medizinische Universitiitsklinik Basel, 22. Ju l i  1959. 

Summary  

The  o x y d a t i v e  d e s a m i n a t i o n  of a m i n o  acids  in  t h e  l iver  
of acu t e  u remic  r a t s  is increased .  S i m u l t a n e o u s l y  t h e  
c i t r ic  acid cycle in  t h e  l iver  of t he se  r a t s  is s t i m u l a t e d .  
I t  is sugges ted  t h a t  t h e  ke tone -ac ids  fo rmed  b y  t h e  in-  
c reased  a m i n o  acid d e g r a d a t i o n  are  r e m o v e d  b y  t h e  ac- 
t i v a t e d  c i t r ic  ac id  cycle. 

Oscillatory Respiration 
in Balanus amphitrite Darwin 

A t t e n t i o n  has  been  d r a w n  b y  GRAINGER 1 to  t h e  f ac t  
t h a t  a s u d d e n  rise or fall  in  t e m p e r a t u r e ,  fol lowing u p o n  
m a i n t e n a n c e  u n d e r  c o n s t a n t  condi t ions ,  leads  to  an over-  

1 j .  N. R. GRAINGER, Nature 178, 930 (1956). 

s h o o t  in  t h e  o x y g e n  c o n s u m p t i o n  of a n u m b e r  of crus ta-  
ceans.  Th i s  o v e r s h o o t  t akes  t h e  fo rm of a d a m p e d  oscilla- 
t i on  l ead ing  e v e n t u a l l y  to  a s t e a d y  va lue  w h i c h  is typ ica l  
of the  new t e m p e r a t u r e .  H e  d e t e c t e d  no  such  osci l la t ions 
in c a r b o n  d iox ide  o u t p u t ,  a n d  t h e  r e s p i r a t o r y  q u o t i e n t  
m u s t ,  the re fore ,  f l u c t u a t e  w i t h  o x y g e n  c o n s u m p t i o n ,  l i e  
p o i n t s  o u t  t h a t  t h e  p h e n o m e n o n  of  o v e r s h o o t  m a y  be 
exp la ined  if t h e  o r g a n i s m  is cons ide red  as  a s t e a d y  s ta te  
s y s t e m  a n d  if, on  t r a n s f e r e n c e  to  t h e  new condi t ions ,  the re  
is a t e m p o r a r y  a c c u m u l a t i o n  or  def ic iency  of me tabo l i c  
s u b s t a n c e s  before  t h e  a p p r o p r i a t e  s t e a d y  s t a t e  is es tab-  
l ished.  Osc i l l a to ry  m e t a b o l i c  ch an g es  are  also k n o w n  to 
occur  in  t h e  genera l  a d a p t a t i o n  r e sponse  t h a t  follows 
shock  a n d  these  lead e i t h e r  to  a s t a t e  of e x h a u s t i o n  (per- 
s i s t en t  shock) or to  a s t a t e  of r e s i s t ance  ( coun te r  shock).  
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Oxygen uptake of 13alanus amphitrite as percentage deviations from 
means. 

A t t e n t i o n  is he re  d r a w n  to  t h e  osc i l la tory  c h a r a c t e r  of 
t h e  oxygen  c o n s u m p t i o n ,  fol lowing a r e d u c t i o n  in t emper -  
a tu re ,  in  Balanus  amphitrite. T h e  a n i m a l s  were  t a k e n  from 
t h e  Sa l ton  Sea, S o u t h e r n  Cal i fornia ,  w h e r e  t h e r e  is a 
dense  p o p u l a t i o n  on  al l  s u b m e r g e d  ma te r i a l .  T h e  "Sea' 
a l t h o u g h  e x t r e m e l y  sa l ine  2 (330/00) is n o t  m a r i n e  a n d  has  
a s o m e w h a t  d i f f e ren t  ionic  c o m p o s i t i o n  f r o m  t h a t  of sea 
wate r .  T h e  a n i m a l s  were  m a i n t a i n e d  in  S a l t o n  Sea  wate r  
a t  t h e  p reva i l i ng  t e m p e r a t u r e  of 20-25°C b e t w e e n  collec- 
t i on  a n d  t h e  e x p e r i m e n t s .  T h e  e x p e r i m e n t s ,  w h i c h  formed 
p a r t  of a large  series, were  m a d e  o n  i so la t ed  an imals  
d e t a c h e d  f rom t h e i r  ca lcareous  shel ls  b y  c u t t i n g  t h ro u g h  
t h e  sma l l  musc les  a t t a c h i n g  t h e  b o d y  to  t h e  opercular  
va lves ;  i n j u r y  was s l igh t  a n d  h a d  no  d e t e c t a b l e  effect  on 
t h e  r e su l t s  (see BARNES a n d  BARNESS for  f u r t h e r  details). 

2 L. H. CARPELAN, Limnol. Oceanogr. 3, 373 (1958). 
a H. BARNES and M. BARNES, VerSff. Inst. Meeresforsch. Bremer- 

haven (in press). 
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Oxygen  u p t a k e  was d e t e r m i n e d  b y  the  s t a n d a r d  W a r b u r g  
t e c h n i q u e  t he  a n i m a l s  be ing  m a i n t a i n e d  in Sa l ton  Sea 
w a t e r  w i t h  no  a d d i t i o n  of s u b s t r a t e :  i0  rag/1 chloromyce-  
t in  was  a d d e d  to  i n h i b i t  bac t e r i a l  ac t ion.  Readings  were 
t a k e n  a t  h o u r l y  in te rva l s .  

T y p i c a l  resu l t s  are  s h o w n  in  t he  Figure .  Since the  m e a n  
oxygen  u p t a k e  va r i e s  w i t h  t e m p e r a t u r e ,  t he  pe rcen tage  
dev i a t i ons  f rom t h e  m e a n  va lues  over  the  whole per iod 
are  given.  The  a n i m a l s  on  which  the  resul ts  are quo ted  
were large a n d  of s imi la r  size; oxygen up take  is weight  
d e p e n d e n t ,  b u t  no  di f ference in re la t ive  behav iour  was 
found  w i t h  t he  d i f fe ren t  size groups.  I t  is ev iden t  t h a t  
whi le  t h e r e  is some v a r i a t i o n  in the  oxygen  up take  from 
h o u r  to  h o u r  a t  20 ° a n d  30°C, the  changes  are smal l  com- 
p a r e d  w i t h  t he  h o u r l y  f luc tua t ions  w h e n  the  an imals  are 
he ld  a t  10°C; these  t a k e  t he  fo rm of a d a m p e d  oscillation. 
A large n u m b e r  of  species of ba rnac les  have  been in- 
v e s t i g a t e d  u n d e r  a wide  v a r i e t y  of exper imen ta l  condi-  
t ions  a n d  m a r k e d  osc i l la t ions  of th i s  t y p e  and  magn i tude  
h a v e  on ly  been  f o u n d  in  t h i s  species. ( I t  mus t  be poin ted  
ou t  t h a t  sma l l  osc i l la t ions  pa r t i cu l a r ly  if t hey  were of 
a s h o r t  pe r iod  would  requ i re  a di f ferent  technical  ap-  
p roach . )  

I n  i n t e r t i d a l  species w h i c h  are sub jec ted  to rapid  
changes  of t e m p e r a t u r e  in  t he i r  n a t u r a l  hab i t a t ,  the  me- 
t abo l i c  processes  m i g h t  be  expec ted  to be so coupled as 
to  r e d u c e  t h e  osc i l l a to ry  behav iour ,  whe the r  i t  is over-  
s h o o t  or  r e sponse  to shock.  I t  is, however ,  no t  so ev iden t  
w h y  o t h e r  sub - l i t t o r a l  species which  live in  a compara-  
t i ve ly  c o n s t a n t  e n v i r o n m e n t  shou ld  no t  show a similar  
b e h a v i o u r  w h e n  sub j ec t ed  to  equa l ly  large t e m p e r a t u r e  
changes .  I t  is pe rhaps ,  therefore ,  of significance t h a t  
B. amphitrite was t h e  on ly  w a r m  w a t e r  and  t ropical  sub- 
l i t t o r a l  species i nves t iga t ed .  The  fac t  t h a t  no r the rn  forms 
w h e n  s u b j e c t e d  to  a rise in  t e m p e r a t u r e  do no t  behave  in 
a n  osc i l la tory  m a n n e r  c o m p a r a b l e  to  t h a t  of th i s  sou thern  
fo rm w h e n  s u b j e c t e d  to s imi la r  falls in t empe ra tu r e  sug- 
gests  t h a t  t he  coup l ing  of t he  me tabo l i c  processes may  be 
d i f f e ren t  in  the  two  types  of species;  f u r t he r  work on this  
l ine would  p e r h a p s  he lp  to e luc ida te  some of the  factors  
conce rned  in d e t e r m i n i n g  t h e i r  respect ive  d is t r ibut ion .  

H. BARNES a n d  MARGARET BARNES 

The Marine Station, Millport (Scotland), April  20, 
7959. 

Rdsumd 
Chez Balanus amphitrite, esp6ce des eaux  chaudes,  l 'u t i -  

l i sa t ion  de r o x y g ~ n e  p a r  des ind iv idus  isol6s (extrai ts  de 
leur  coquille),  soumis  ~t une  t e m p 6 r a t u r e  peu 61ev6e est  
de fo rme  osci l latoire ,  c o n t r a i r e m e n t  ~ ce que l 'on  observe  
chez des  esp6ces des  eaux  froides. I1 se peu t  que ce t te  d i g  
f6rence ca rac t6 r i se  de  man i6 re  g6n6rale deux  types  
d 'esphces .  

A c t i o n  o f  I n s u l i n  in vHro o n  t h e  G l u c o s e  U p t a k e  

o f  t h e  S p i n a l  C o r d  o f  t h e  R a t *  

I t  is n o t  ye t  c lear  w h e t h e r  insul in  ha s  any  effect on the  
m e t a b o l i s m  of glucose t h r o u g h  the  nervous  sys tem or 
no t  ~. R e c e n t l y  RAFAELSEN ~ pub l i shed  his results,  accord- 

* Preliminary communication. 
1 H. E. HIStWlCH, Brain l~.letabolism and CerebmI Disorders (The 

Williams & Wilkinks, 1951). - D. RICHTER, Metabolism o] the Nervous 
System (Pergamon Press, 1957). - H. MclLwAIN, Biochemistry and 
the Central Nervous System (J. & A. Churchill, 1955). - A, E. RE~:OLD, 
J. ASHMORE, and A, B. HASTINGS, Vitamins and Hormones 11, 170 
(1956). 

O. J. RAFAELSEN, Lancet 1958, 941. 

Table I 

Action of Insulin on the Glucose Uptake and Oxigen Consumption 
of the Spinal Cord. Krebs Buffer. Not anesthetised 

No. Mean t P experiments 

Ghteose uptake mg x t00 mg of tissue 
Insulin 10 -x . . 0.236 i 8 

0.000 > 0,9 ' 

Control 0.236 8 

Oxygen eonsmnption microlitres × 100 Ills of tissue x h 

0.209 0 .8< P<:0.9 
Control 13.5 8 

ing to  which the  spinM cord  of tile r a t  appea r s  to  be  
sensi t ive  to  th is  hormone .  Since mos t  a u t h o r s  a, as  also 
we ourselves 4, were unab le  to  find an y  effect  of insu l in  
on the  nervous  system,  we t h o u g h t  i t  in te res t ing  to r epea t  
IIAFAELSIgN'S tes t  in order  to t ry  to  conf i rm his results .  

Methods. We util iscd ra t s  wi th  a bocly weight  of 100 to 
160 g. fasted for 24 h. The  ex t r ac t i on  of the  spinal  corcl 
was made  following exac t ly  the  same m e t h o d  as RAFAES- 
SI':N ~, a f te r  a prcvious  anes the t i c  by  inhalat icm of it mix-  
ture  of 50% COdO2. In some o t h e r  groups  of expe r imen t s ,  
t he  ra t s  were decap i t a t ed  in order  to e lucidate  t h e  effect,  
if any,  of the  anes the t ic .  

The  medu l l a ry  por t ion  was d iv ided  in to  two p a r t s  
weight ing 100-120 mg, the i r  weight  be ing  d e t e r m i n e d  
t h ro u g h  the  weight ing  differences of the  i n c u b a t i o n  
flasks, These pieces were di rect ly  i ncuba t ed  in 2 cm a of 
the  Gey and  Gey (I/AFAI';LSF.N) or  I¢.rebs m e d i u m  accord-  
ing to the  cases. For  th is  purpose,  \Va rburg  glasses wi th  
a to ta l  volume of 15 cm a were emph)yed  and  the  incuba-  
t ion (Warburg  S. l..) was made  .'It a t eml)e ra ture  of 37.5°C 
for 120 mill, a t  80-90 osci l la t icms/min an d  4 cm ampl i -  
tude.  The  flasks were ae ra t ed  wi th  a m i x t u r e  of 9 5 %  
oxygen and  5% cart)on dioxide,  for 1 rain. Glucose was 
de t e rmined  by  the  glucose-oxidase me t h o d ,  w i th  a max i -  
m u m  d ev e l o p men t  of cohmr.  The  insul in  employed  was 
Lilly 6, free f rom gtucagon,  a t  a c o n c e n t r a t i o n  of 10 - t  I . U .  
per cm a. 

The glucose u p t a k e  was ca lcula ted  from the  decrease  
of glucose level in the  med ium dur ing  the  i ncuba t ion  an d  
expressed as:  mg glucose per  100 mg of t issue (spinal  
cord) per  60 rain. Tile d e t e r m i n a t i o n  of the  c o n s u m p t i o n  
of oxygen is expressed in microl i t res  consumecl per  1110 mg 
of t issue per  60 rain. S t u d e n t ' s  ' t '  t e s t  was used for s ta -  
t is t ical  analysis  of the  da ta .  

Results, TabIe  I con ta ins  the  resul t s  o b t a i n e d  in t e s t s  
made  wi th  r a t s  decap i t a t ed  ut i l is ing the  Krebs  buffer .  
There  are no differences in the  ghlcose c o n s u m p t i o n  be-  
tween the  series t r e a t e d  w i th  insul in  and  t h e  co n t ro l  
animals.  There  are also no differences in oxygen  con-  
sumpt ion ,  There  is no sens i t iveness  to insulin.  

Tests  reproduced  in Table  I I were made  w i th  r a t s  de-  
cap i t a t ed  ut i l is ing the  same buffer  as I~,AFAF-LSI':N (Gey 
an d  Gey). The  difference is no t  s ignif icant ,  e i the r  in  t h e  
co n s u mp t i o n  of glucose or in t h a t  of oxygen.  There  is no 
sens i t iveness  to  insulin,  

a C. P. PARK, I.. It. Jottnso~¢, J. 1t. WRIGHT, attd tt. BATSEL, 
Amer. J. Phys. 1.qt, 13 (1957). 

l). MARTIN-IIERNANDEZ, R. R-CANDF.LA, alld J. 1.. I{-CANDF.LA, 
Rev. iber, lgndocrhl, a, :gll (1958). 

We are indebted to I)r. W. R. I(IRTLF, V for the generous supply 
of this hormone. 


