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F r o m  the  chemica l  ana lys i s  of t he  medu l l a ,  i t  is k n o w n  
t h a t  t he  c o n c e n t r a t i o n  of p o t a s s i u m  does no t  increase  in 
the  medu l l a  (ULLRICH a n d  JARAUSCH2). The  d i s t r i b u t i o n  
of iodides in the  k i d n e y  ha s  no t  ye t  been  s tud ied .  

Fo r  our  t e s t  we used 5 dogs wi th  the  ave rage  weigh t  of 
20 kg. T h e y  were fed on  a mixed  d ie t  w i t h o u t  l imi ta t ion  of 
l iquids.  F r o m  200 to  1000 btc of the  i so tope  were in jec ted  
i n t r a v e n o u s l y  60 min  before  the  e x s t i r p a t i o n  of the  
k idneys .  15 min  before  n e p h r e c t o m y  the  p i t u i t r i n  was 
app l ied  i n t r a m u s c u l a r l y .  The  e x s t i r p a t e d  k idneys  were 
i m m e d i a t e l y  p u t  in t he  m i x t u r e  of t he  c o n c e n t r a t e d  
a lcohol  a n d  solid CO 2 for 30 min .  The  k idneys  were cu t  
l ong i t ud ina l l y  b y  a c i rcu la r  saw which  was cooled before.  
T h e n  t he  slices of t h e  k idneys  were a t t a c h e d  to  an  X - r a y  
film (Agfa Sino) f rom which  t h e y  were s e p a r a t e d  b y  a 
p o l y e t h y l e n  sheet .  The  t i m e  exposure  was 3 d a y s  for K ~ 
a n d  14 days  for l tah  The  frozen k idneys  were k e p t  in the  
r e f r ige ra to r  u n d e r  a t e m p e r a t u r e  of - 2 0 ° C  d u r i n g  t he  ex- 
posure.  

Distribution o / K  ~2. Figure  1 r ep resen t s  a r a d i o a u t o g r a m  
of t he  k i d n e y  a f t e r  the  app l i ca t i on  of 1000 b~c K~2C1. This  
F igure  revea ls  t h a t  th i s  ion is col lected p r e d o m i n a n t l y  in 
the  cor tex .  The  c o n c e n t r a t i o n  in t he  medu l l a  is lower.  Th i s  
is m o s t  p r o b a b l y  caused  by  the  fac t  t h a t  p o t a s s i u m  is re- 
a b s o r b e d  a l m o s t  comple t e ly  in t he  p r o x i m a l  t ubu le .  The  
r a d i o a u t o g r a m  is s imi la r  to  t h a t  c o n c e r n i n g  R b  sn. 

Distribution o/ D at. F igure  2 shows a r a d i o a u t o g r a m  of 
t he  k i d n e y  a f te r  the  app l i ca t i on  of 200 ~zcKP3h The  con-  
c e n t r a t i o n  in t he  medu l l a  is g rea te r  t h a n  in the  cor tex .  The  
m a x i m u m  c o n c e n t r a t i o n  is on  the  t ip  of t he  papi l la .  We  
deduce  t h a t  the  exc re t ion  of I TM b y  the  k i d n e y  is real ized 
b y  m e a n s  of the  c o u n t e r - c u r r e n t  sys tem.  

l:ig. 1. A macro rad ioau tograph  
of the canine k idney  af ter  100{~c 

K4"-CI inject ion.  

l:ig. '2. A macro rad ioau tograph  
of the calfine k idney  after'200 [xc 

1,2P al inject ion.  

Zusammen/assung, Mit te ls  der  m a k r o a u t o r a d i o g r a p h i -  
schen  Me t h o d e  wurde  fes tgestel l t ,  (lass die h 6 ch s t e  Kon-  
z e n t r a t i o n  yon  K a~ in der  Nie renr inde ,  die m a x i m a l e  Kon-  
z e n t r a t i o n  w m  ll:n im N i e r e n m a r k  au f t r i t t .  
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T h e  Effect of E th ion ine  on the I n c r e a s e d  M e t a -  
b o l i s m  of s o m e  D r u g s  and I n c r e a s e d  U r i n a r y  
E x c r e t i o n  of V i t a m i n  C Induced  by  P r e t r e a t m e n t  

w i t h  Chlore tone  or  P h e n o b a r b i t a l  

A m a r k e d  increase  in the  u r i n a r y  excre t ion  of v i t a m i n  C 
in r a t s  p r e t r e a t e d  w i th  p h e n o b a r b i t a l  or ch lo re tone  was 
r ecen t ly  repor ted ,  a n d  a t  the  same t ime,  a m a r k e d  in- 
crease of p e n t o b a r b i t a l  and  m e p r o b a m a t e  m e t a b o l i s m s  in 
the  p r e t r e a t e d  r a t s  was obse rved  t-s. On the  o the r  h a n d ,  
some e x p e r i m e n t s  car r ied  ou t  b y  BURNS et  al. 1,,,, and  also 
some of us 9, h a v e  d e m o n s t r a t e d  t h a t  m a n y  drugs  which  
can  induce  an  increase  in t he  m e t a b o l i s m  of o t h e r  drugs,  
also increase  t he  u r i n a r y  exc re t ion  of v i t a m i n  C. 

I t  is the re fo re  r easonab le  to  t h i n k  t h a t  the re  are ana -  
logous m e c h a n i s m s  concerned  in the  i nduced  increase  in 
the  m e t a b o l i s m  of t he  d rugs  and  the  increased  u r i n a r y  ex- 
c re t ion  of v i t a m i n  C. 

I t  is also well  k n o w n  t h a t  t he  induced  increase  in d r u g  
m e t a b o l i s m  is due  to an  increase  in b io syn thes i s  of t he  
spec i f i c  l i v e r  e n z y m e s  a n d  it  h a s  b e e n  o b s e r v e d  t h a t  
t he  a d m i n i s t r a t i o n  of e th ion ine ,  30 min  before  the  injec-  
t ion  of t h e  i nduc ing  drugs,  c an  i n h i b i t  t he i r  effect  3 6. ~0-~2 

In  t he  work  r epo r t ed  here,  we h a v e  e x a m i n e d  the  possi- 
b i l i ty  of i n h i b i t i n g  t he  increased  u r i n a r y  exc re t ion  of 
v i t a m i n  C induced  b y  t he  a d m i n i s t r a t i o n  of p h e n o b a r b i t a l  
or  ch lo re tone  b y  pr io r  a d m i n i s t r a t i o n  of e th ion ine .  

The  e x p e r i m e n t s  were car r ied  ou t  us ing  r a t s  of the  
Sp rague -Dawley  s t ra in ,  weighing  a b o u t  160 g, m a i n -  
t a i n e d  on  a s t a n d a r d  d ie t  chow. P h e n o b a r b i t a l  60 m g / k g  
or ch lo re tone  50 m g / k g  were in jec ted  i n t r a p e r i t o n e a l l y  
da i ly  for 3 days .  E t h i o n i n e  was also in jec ted  in t r ape r i -  

t onea l ly  30 min  before t h e  o t h e r  d rug  in t h e  fol lowing 
doses;  f i rs t  d a y :  200 mg/kg ,  second d a y :  100 mg/kg ,  t h i r d  
d ay  : 150 mg/kg .  T h e  a n i m a l s  were sacrif iced on the  fou r th  
d a y  a n d  in vitro m e t a b o l i s m s  of p e n t o b a r b i t a l  a n d  
m e p r o b a m a t e  were  d e t e r m i n e d  in l i ve r  s l ices.  

The  ur ine  was col lected for 24 h, s t a r t i n g  12 h a f t e r  the  
las t  i n j ec t ion  of t h e  i nduc ing  drugs.  The  d e t e r m i n a t i o n s  of 
p e n t o b a r b i t a l  an d  m e p r o b a m a t e  were car r ied  o u t  accord-  
ing to the  m e t h o d s  of BRoJm,; e t  al. ~a an d  HOFFMAN an d  
LuI)WlG 14 respect ive ly .  The  i n c u b a t i o n  of l iver  slices was 
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The effect of ethionine on the induction of the increased metabolism of pentobarbital and meprobamate and the increased urinary excretion of 
vitamin C induced by the pretreatment with phenobarbital or chloretone 

Pretreatment Pentobarbital metabolism Meprobamate metabolism Total vitamin C excretion Ascorbic acid 
excretion 

([~g/g/2 h) ([~g/g/2 h) (~.g/lO0 g/day) (~.g/lO0 g/day) 

-- 138 i 3.3 (6) 145 4- 4.1 (6) 635 =[= 48 (16) 481 4- 35 (16) 
Phenobarbital 389 :~= 5.3 (6) a 421 i 5.4 (6) 4 1885 4- 204 (8) a 1423 =[= 118 (8) ~ 
Chloretone 242 4- 4.5 (4) a 250 4- 4.8 (4) ~ 4641 4- 345 (12) ~ 3838 :L 209 (12)* 
Ethionine 133 4- 4.0 (4) 141 -¢- 4.3 (4) 889 4- 78 (8) ~ 743 4- 82 (8) b 
Ethionine + phenobarbital 148 4- 4.1 (6) 154 4- 3.9 (6) 2282 -}- 305 (12) a 1731 z]: 129 (12) a 
Ethionine + chloretone 136 4- 3.2 (4) 138 4- 4.3 (4) 5236 4- 491 (12)a 4345 4- 269 (12) • 

Pentobarbitat and meprobamate metabolisms are represented by ~g of the drugs metabolized by i g of liver slices in 2 h. Urinary excretion of 
ascorbic acid and total vitamin C are represented by ptg of the acid or total vitamin C excreted in 24 h per 100 g body weight. The numbers of 

rats used is shown in the brackets. Probability = , P < 0.001, b p < 0.01, ¢ p < 0.05. 

carr ied ou t  as descr ibed  previously% Ascorbic acid and  
to ta l  v i t a m i n  C were  d e t e r m i n e d  b y  2 , 4 - d i n i t r o p h e n y l -  
h y d r a z i n e  m e t h o d  a n d  t h e  2 , 6 - d i c h l o r o p h e n o l i n d o p h e -  
no l  m e t h o d  r e s p e c t i v e l y .  

The Table  shows t h a t  e th ion ine  has  a p o t e n t  inh ib i to ry  
ac t ion  on the  induc t ion  of an  increase  in t he  d rug  m e t a -  
bol ism in liver, while,  on t h e  con t ra ry ,  i t  does  n o t  show 
a n y  inh ib i to ry  effect  on the  increase in u r ina ry  excre t ion  
of v i t a m i n  C. 

On the  o the r  hand ,  i t  was also observed  t h a t  pheno-  
ba rb i t a l  has  a m a r k e d  ac t ion  on the  increase in t he  me ta -  
bol ism of drugs,  b u t  i t  has  a m o d e r a t e  effect  on  the  increase 
in the  u r ina ry  excre t ion  of v i t a m i n  C. Chloretone,  on the  
con t ra ry ,  has  a ma rked  effect  on the  increase in t he  u r ina ry  
excre t ion  of v i t amin  C, b u t  i t  has  l i t t le effect  on  the  
me tabo l i sm  of the  drugs.  

The  resul ts  indica te  t h a t  if some analogies  be tween  
the  m e c h a n i s m  of the  increase in drug  me tabo l i sm in l iver 
and  the  increase in u r ina ry  excre t ion  of v i t a m i n  C exist ,  
the  m e c h a n i s m  of the  l a t t e r  c anno t  be the  same as t h a t  
of t he  former .  

F u r t h e r  e x p e r i m e n t s  w i t h  d i f f e r e n t  doses of e th ion ine  
showed  t h a t  t he  a d m i n i s t r a t i o n  of  150 mg/kg ,  75 mg / k g ,  
a n d  100 m g / k g  for  t h r e e  s u c c e s s i v e  d a y s  inh ib i ted  the  
ch lore tone  induced  increase of the  drug  metabo l i sm,  b u t  
even the  high doses of 300 mg/kg,  200 mg/kg,  and  250 mg/kg  
failed to  inh ib i t  the  ch lo re tone- induced  increase of u r ina ry  
excre t ion  of v i t a m i n  C. 

Riassunto. L 'e t ion ina  @ capace  di inibire l ' a u m e n t a t a  
a t t iv i t£  metabo l i ca  del  fegato sul p e n t o b a r b i t a l  e sul 
m e p r o b a m a t o  i n d o t t a  da  un p r e t r a t t a m e n t o  con fenobar -  
b i ta l  o c loretone.  E s s a  invece non  inibisce l ' induz ione  
de l l ' aumen to  del l ' e l iminazione ur inar ia  di  v i t a m i n a  C 
c a u s a t a  da  un  a n a l o g e  p r e t t a m e n t o  con  f e n o b a r b i t a l  
o c l o r o t o n e .  Si c o n c l u d e  che i meccanismi  delle due  
induzioni  non  p o s s o n o  c o n s i d e r a r s i  i d e n t i c i .  
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T h e  Effect  of T e m p e r a t u r e  Var ia t ion  on  S p o n t a -  
n e o u s  Po ten t ia l  P r o d u c t i o n  f r o m  E x p l a n t s  of 

B r a i n  T i s s u e  in Cul ture  t 

This  is t he  f i rs t  r epo r t  of t he  q u a n t i t a t i v e  response  of 
spon t aneous  po ten t i a l s  f rom exp l an t s  of b ra in  t i ssue  in 
cul ture  to var ia t ions  in e n v i r o n m e n t a l  t e m p e r a t u r e .  I t  
concerns  the  sepa ra te  b u t  s imul taneous  responses  of two  
s imilar  exp l an t s  of the  superf ic ia l  p a r t  of t he  pos ter ior -  
la tera l  a spec t  of the  t e l encepha lon  of 14-day chick  
embryos  to  t he  same var ia t ion  in t e m p e r a t u r e .  The resul ts  
p rov ide  some in fo rma t ion  concern ing  the  na tu re  of these  
spon t aneous  potent ia l s .  

E a c h  exp l an t  was  p rocured  in the  usual  way  *,3 and  
each p laced  on a sepa ra te  coverglass  be tween  and  touch ing  
the  uppe r  surface of a cellulose sponge and  a 36 gauge bare  
p l a t i n u m  electrode.  E a c h  coverglass  w i th  its sponge,  ex- 
p lan t  and  e lect rode was  p laced  in a sepa ra te  K a h n  tube  
which  had  a 36 gauge p l a t i n u m  wire c e m e n t e d  on its wall 
to  serve  as a reference electrode.  Suff ic ient  s u p e r n a t a n t  
(balanced sal t  solut ion TDL1 ~ and  0.25% h u m a n  se rum 
protein)  was added  to  each K a h n  tube  to cover  the  end  of 
t he  reference e lec t rode  and  come ha l f -way  up the  cellulose 
sponge  w i t h o u t  touch ing  the  exp lan t .  A se rum s t o p p e r  
con ta in ing  an air  f i l ter  was  inser ted  in to  t he  uppe r  end of 
each  tube  in such a w a y  as to  allow the  egress of the  

electrodes.  The two  ex p l an t s  in the i r  sepa ra te  b u t  ident ica l  
t ubes  were t h e n  p laced  in similar  places in a double-wal led  
copper  i ncuba to r  wi th  a w a t e r  j acke t  h ea t ed  b y  an alcohol 
lamp.  W h e n  the  walls of the  i ncuba to r  were  g rounded  
t h e y  m a d e  a ve ry  sa t i s f ac to ry  shield aga ins t  a r t e fac t s  
f rom t r ans i en t s  and  in terference.  The  pa i r  of e lec t rodes  
f rom each  cul ture  t ube  was  connec ted  to  separa te  b u t  
ident ica l  ampl i f ier  s y s t ems  and  pape r  s t r ip  recorders  by  
shie lded cables.  

Af te r  t he  ex p l an t s  h a d  been  24 h in cu l ture  t he  t e m -  
pe ra tu re  in t he  i n c u b a t o r  was  a l te red  and  obse rva t ions  
m a d e  on the  f r equency  and  m a g n i t u d e  of t he  po ten t i a l s  
p roduced  by  each  ex p l an t  pe r  un i t  of t ime  (30 sec). The  
t e m p e r a t u r e  was  a l tered  as follows (Figures 3, 4, and  5); 
lowered f rom the  original  39°C to  32°C and  t h e n  b r o u g h t  
back  to  35°C, obse rva t ions  being m a d e  a t  eve ry  ha l f  
degree change  in t e m p e r a t u r e .  F r o m  35°C the  t e m p e r a t u r e  
was raised s lowly to  47°C wi th  con t inuous  recordings  
being made  on the  s t r ip  c h a r t  recorder  f rom each  exp lan t .  
W h e n  all ac t iv i ty  had  ceased in b o t h  ex p l an t s  t he  t e m -  
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