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lesser degree) b y  T o r u l a  y e a s t  d i e t s  is n o t  per se t h e  cause  
of t he  e x u d a t i o n  process  b u t  a s ign of t h e  d i s a p p e a r a n c e  
of t h e  a n t i o x i d a n t  v i t a m i n  E f rom t i ssue  s i m u l t a n e o u s l y  
c o n t a i n i n g  a ce r t a in  a m o u n t  of po lyeno ic  f a t t y  acids.  
F u r t h e r ,  i t  is possible  t h a t  t h e  h e m a t i n  c o m p o u n d s  re-  
leased in t he  h e m o r r h a g i c  phase  of t he  e x u d a t i o n  process  
acce lera te  a n  ex i s t ing  t e n d e n c y  "co p e r o x i d a t i o n  (cf. 
TAPPEL~). 

These considerations may also serve to explain the ob- 
servation that selenium dioxide prevents peroxidation in 
chicks fed vitamin E-flee Torula yeast diets: by prevent- 
ing exuda te s ,  s e l en ium will s low d o w n  t h e  a p p e a r a n c e  of 
pe rox ides  o the rwise  acce le ra t ed  t h r o u g h  t he  h e m o r r h a g i c  
p h a s e  of t h e  e x u d a t i o n  process.  

Se l en ium d iox ide  does  n o t  c o u n t e r a c t  t h e  in vitro 
a n t o x i d a t i o n  of cod  l iver  oil i n c o r p o r a t e d  in  case in  d ie ts ,  
no r  does  i t  p r e v e n t  b r o w n  co lo ra t i on  a n d  p e r o x i d a t i o n  of 
d e p o t  f a t  in r a t s  fed v i t a m i n  E-free  cod l iver  oi l -casein 
d ie ts  s. I t  is t he re fo re  un l ike ly  t h a t  t he  p r o t e c t i v e  ac t ion  
of s e l en ium d iox ide  aga i n s t  t he  e x u d a t i v e  d ia thes i s  in  
chicks  is due  to  a n  in vivo a n t i o x i d a n t  effect.  
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Zusammen/assung 

Bei  F i i t t e r u n g  y o n  K i i k e n  m i t  e iner  V i t amin -E- f l ' e i en  
N a h r u n g ,  die als Jgiweissquelle eine spezielle Trockenhefe ,  
Irei  y o n  m e h r f a c h  u n g e s g t t i g t e n  F e t t s g u r e n ,  en th ie l t ,  
w u r d e  eine j e d o c h  verh~l tnism~iss ig  milde,  e x s u d a t i v e  
D i a t h e s e  b e o b a c h t e t .  

A. L. TAt'PEL, Arch. Biochem. Biophys. 44, 378 (1953); J. biol. 
Chem. 2tz, 721 (1955). 

Paper in preparation. 

I s o l a t i o n  of a T o x i c  F r a c t i o n  f r o m  U r a e m i c  B l o o d  

I n  our  fo rmer  studies I, i t  was  obse rved  t h a t  u raen l i c  
b lood s t r e a m i n g  t h r o u g h  D o v e x  50, D o v e x  2, a n d  I R  4 B  
ion -exchange  res ins  wou ld  become  toxic .  T he  fac t  t h a t  
s imi la r ly  t r e a t e d  con t ro l  b lood  sampIes  d id  n o t  b e c o m e  
tox ic  led us to  t he  a s s u m p t i o n  t h a t  u r aem i c  b lood  m i g h t  
c o n t a i n  some p r e f o r m e d  tox in .  

I n  t he  p r e s e n t  e x p e r i m e n t ,  we a i m e d  a t  p r o d u c i n g  th i s  
s u b s t a n c e  in a more  c o n c e n t r a t e d  form. 

Methods. Dogs  were s u b j e c t e d  to b i l a t e r a l  n e p h r e c t o n l y  
u n d e r  s ter i le  condi t ions .  72-96 h p o s t o p e r a t i v e l y  t h e  ani -  
mals  were e x s a n g u i n a t e d  a n d  t he  ce reb rosp ina l  f luid was 
o b t a i n e d  t h r o u g h  c i s t e rna l  p u n c t u r e .  T he  t o x i c i t y  t e s t s  
were p e r f o r m e d  on r a t s  a n d  mice.  

15 n e p h r e c t o m i z e d  a n d  8 con t ro l  dogs a n d  35 h u m a n  
b lood  spec imens  (u raemic  or  of diseases  of n o n - r e n a l  
origin),  as well  as t h e  ee r eb rosp ina l  f lu id  of 14 h u m a n  
sub jec t s  a n d  of 5 dogs, were  used in t h e  course  of t h e  ex-  
pe r imen t .  

Experimental. F o r  p u r i f y i n g  t h e  tox in ,  t h e  ac id  alco- 
hol ic  f r ac t ion  ha s  so far  p r o v e d  to be  t h e  m o s t  effec- 
t ive .  

1 I. D£si, I. IVEU~R, P. \VEISZ, and E. SZOLD, Z. ges. inn. Med. 
24, 1127 (1957). 
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100 ml  of p l a s m a  cen t r i fuged  u n t i l  p u r e  were dialyzed 
a t  a t e m p e r a t u r e  of a b o u t  + 5°C in ce l lophane  bag  in 
f lowing water .  A e t h y l  a lcohol  was  a d d e d  un t i l  a 50% 
c o n c e n t r a t i o n  a n d  ace t ic  u n t i l  a 1% f ina l  concen t ra t ion  
was ach ieved .  The  dense  s u b s t a n c e  full  of prec ip i ta t ion  
was t h e n  p laced  in a h o t - w a t e r  b a t h  for  10 min  a n d  centri- 
fuged. The  depos i t  was  twice  w a s h e d  in 25 ml  of 75% 
alcohol  a n d  the  p r e c i p i t a t i o n  was  d iscarded .  The  washing 
f luid a n d  t he  s u p e r n a t a n t  were  m i x e d  a n d  condensed  in 
v a c u u m  f rom t h e  w a t e r  b a t h  to  1/~ of t h e  originaI 
vo lume .  0.08 g of N a H C O  3 a n d  50 ml  of 70% alcohol  were 
a d d e d  to  t h e  res idue,  w h e r e a f t e r  t he  s u b s t a n c e  was re- 
p e a t e d l y  cen t r i fuged  a n d  w a s h e d  as before.  T h e  mixed 
f luids  were t h e n  e v a p o r a t e d  f rom w a t e r  b a t h  to  achieve 
t he  a/t0 of t he  or ig ina l  vo lume .  The  e v a p o r a t i o n  was 
p e r f o r m e d  in v a c u u m .  The  s u b s t a n c e  was s h a k e n  ou t  with 
a smal l  q u a n t i t y  of cha rcoa l  (50-80 rag/10 ml  of the 
subs t ance )  a n d  t h e  s e d i m e n t  was  cas t  off. T h e  substance  
t hus  o b t a i n e d  was  used  in t he  f u r t h e r  e x p e r i m e n t s .  

The  K, Na,  CI, P, p ro t e in -  a n d  n o n - p r o t e i n  n i t rogen  of 
p r e p a r a t e s  t h u s  ob t a ined ,  showed  no d i f fe rence  whether  
o r i g ina t i ng  f rom t h e  s e rum of u r a e m i c  or  con t ro l  dogs. 
Accord ing  t o  t h e  a d m i n i s t e r e d  dose, t h e  t o x i n  caused 
va r i ous  s y m p t o m s  in 50-80 g ra ts .  T h e  t o x i n  was in- 
j ec t ed  i n t r ape r i t onea l t y .  1-1.5 ml  of the  s u b s t a n c e  would 
b r ing  a b o u t  d e a t h  of t he  a n i m a l s  w i t h  v io len t  tonic 
spasms  a n d  dyspnoe  w i t h i n  30 rain.  VCe suppose  respi- 
r a t o r y  pa ra lys i s  to  be t h e  i m m e d i a t e  cause  of dea th .  The 
a d m i n i s t r a t i o n  of a sma l l e r  dose kil led t he  a n i m a l s  within 
5 h, whi le  a st i l l  sma l l e r  dose r e su l t ed  in d e a t h  w i t h i n  24 h. 
The  a d m i n i s t r a t i o n  of a m e d i u m  dose p r o d u c e d  the  first 
s y m p t o m s  a f t e r  15-30 rain.  T h e  s p o n t a n e o u s  ac t i v i t y  of 
t h e  a n i m M  was  r educed  a n d  l a t e r  on  d i sappea red .  First  
t h e r e  is a r e sponse  to  t h e  s e n s a t i o n  of pa in ,  t he  animaI 
t r y i n g  to  r u n  away ,  b u t  t h e  m o v e m e n t s  a re  incoordinated,  
t h e  ga i t  is u n s t e a d y  w i t h  a t e n d e n c y  to  fal l ;  w h e n  i t  tries 
to  r u n  again ,  i t  roils a b o u t  a few t imes  a n d  falls aga in  after 
a few steps .  E x h a u s t i o n  t akes  p lace  v e r y  soon  and  the 
a n i m a l  shows no  responge to  r e p e a t e d  s t imul i ,  becoming 
c o m p l e t e l y  a ton ic  a f t e r  a s h o r t  while.  The re  is no more 
s ensa t i on  of pain ,  i t  r e m a i n s  st i l l  a n d  c o m p l e t e l y  atonic. 
R e s p i r a t i o n  becomes  sha l low a n d  o v e r h a s t y  a n d  the  whole 
c o n d i t i o n  is i n t e r r u p t e d  b y  p a r o x i s m s  of ton ic  convulsions 
in t h e  m i d s t  of w h i c h  t h e  a n i m a l  dies (Table).  

T h e  b lood  p ressu re  of t h e  i n t o x i c a t e d  a n i m a l s  was  taken 
in 10 ca~ses, b u t  n o  r e d u c t i o n  was  s h o w n  e v e n  in t he  end 
s ta te .  

A co r r e l a t i on  was  o b s e r v e d  b e t w e e n  t h e  a m o u n t  of 
t ox in  in jec ted  a n d  t h e  v a r i a t i o n s  in t he  rec ta l  t empera ture  
of t he  ra ts .  The  m e a s u r e m e n t s  were ca r r ied  o u t  under 
cond i t i ons  c o r r e s p o n d i n g  to  18-20°C r o o m  temperature .  
T h e r e  was  a 10" r e d u c t i o n  in t h e  t e m p e r a t u r e  w i th in  2 h 
due  to  large  doses. The re  was  a 3°C r e d u c t i o n  of tempera- 
t u r e  also a f t e r  the  a d m i n i s t r a t i o n  of con t ro l  p lasma,  but 
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a few hours  la ter  the  animals  regained the i r  original 
t empera tu re  and never  died (Figure). 
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Key to the signs: 
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x- . -×- . -x  average of afimals, died in 24 h 
A - - A - - A  average of control animals 

Tox in  obta ined  f rom the  blood and cerebrospinal  fluid 
of uraemic  pa t i en t s  produced  the  same symptoms .  Pre-  
para tes  ob ta ined  f rom h e a l t h y  individuals ,  or  of o thers  
suffering f rom any  disease of non-renal  origin, failed to 
produce these symptoms .  

Since i t  is wel lknown t h a t  h y p o t h e r m y  is one of the 
clinical s y m p t o m s  of h u m a n  u r a e m i # ,  we tes ted whe ther  
this p h enomenon  was demons t rab le  in animals  as well. 
Af ter  b i la tera l  n e p h r e c t o m y  of 45 rats,  we found t h a t  the  
t empera tu re  showed a gradual  reduc t ion  be tween  the  
operat ion and the  dea th  of t he  animals,  reaching a level  of 
about  25°C. 

The  p repa ra t e  will  become inac t ive  if dyal ized in flow- 
ing wa te r  in a cel lophane bag suggest ing t h a t  the  toxin  is 
a substance of small  molecules.  Since the  na t ive  uraemic 
plasma has  no toxic  effect, b u t  would  become effect ive if 
dialyzed and prepared  in the  m a n n e r  described above,  we 
concluded t h a t  the  tox in  m a y  c i rcula te  in the  uraemic 
blood in t h e  form bound  to  p ro te in  or  to  some o ther  large 
molecule w i t h o u t  being ac t ive  in t h a t  s tate .  

I n c u b a t e d  wi th  pancrea t i c  suspension or  t rypsine  
(Merck), t he  tox in  would  become inact ive,  suggesting 
that  our  subs tance  m a y  be a peptide.  

Since, as a rule, the  animals  died af ter  a severe drop in 
tempera ture ,  we t r ied  to  a v e r t  the  ac t ion  of toxin  by  the 
adminis t ra t ion  of a pyrogen  agent .  I h a f te r  receiving the  
toxin,  t he  animals  were  in jec ted  in t raper i tonea t ly  wi th  
20 mg /kg  body  weight  of Amphe tamine .  Af te r  this dose, 
the reduc t ion  in t e m p e r a t u r e  discont inued,  b u t  the  ani- 
mals stil l  died, even  earl ier  t h a n  those t rea ted  only wi th  
the toxin.  

Summar iz ing  the  results,  i t  m a y  be s ta ted  t h a t  we 
succeeded in demons t r a t i ng  f rom blood samples  of uraemic 
individuals and dogs, and  f rom the i r  cerebrospinal  fluid, a 
substance as yet unknown  as far  as we know, which  migh t  
play a role in the  p roduc t ion  of uraemic  symptoms.  

z E. LAUDA, Lehrbuch der inneren Medizin, vol. 3 (Springer, 
Wien 1951), p. '223. 

Judg ing  by  the  expe r imen t s  carr ied ou t  so far. the  sub-  
s tance is considered to be a pept ide  of small  molecules.  

I. FEHI~R, I. D~sl ,  and E.  SZOLD 

Pathophysiologicat Institute and the Urological Clinic o~ 
the Medical University, Budapest (Hungary), May 3, I958. 

Z~tsamnzen/assung 
Aus ur~mischem Menschen-  und H u n d e b l u t  und L iquor  

isolierten wir eine uns bisher  unbekann t e  Substanz,  die 
unserer Ansicht  nach fiir die E n t s t e h u n g  yon  urAmischen 
S y m p t o m e n  m i t v e r a n t w o r t l i c h  sein dfirfte. Auf  Grund  
unserer bisherigen U n t e r s u c h u n g e n  ha l ten  wir  die Sub- 
s tanz ft~r ein k le inmolekulares  Pept id .  

Acetylcholinesterase,  Acid Phosphatase ,  and 
Succinic Dehydrogenase  in the Hypotha lamic  

Magnocellular Nuclei  after Chlorpromazine  
Adminis trat ion 

Histochemical st'udies 

Strong enzyme ac t iv i ty  has been found to ex is t  in the  
magnocel lular  nuclei of the  hypo tha l amus ,  where  neuro-  
secretory mater ia l  is formed: ;  the  fol lowing enzymes  h a v e  
been demons t ra ted  h is tochemical ly :  acetylchol inesterase" ,  
acid phosphatase  ~, and succinic dehydrogenasO.  The  in- 
fIuence of chlorpromazine upon the  organism is p r imar i l y  
due to its depressive effect upon the  centra l  nervous  
sys tem in the formatio ret icularis  of the  bra in  stern and 
in the  hypo tha lamus  of the  d iencephalon  G. We  h a v e  
previously  invest igated the  influence of ch lorpromazine  
upon the  neurosecretory substance of the  h y p o t h a l a m i c  
magnoce lh t a r  nuclei and upon the  secret ion of an t i -  
diuret ic  hormone,  and we found t h a t  ch lo rp romaz ine  de- 
presses the  hypo tha l amus  6. The  purpose of the  present  
s tudy  is to de te rmine  to  w h a t  e x t e n t  ch lorpromazine  
affects the h is tochemical ly  demons t rab le  acety lchol in-  
esterase, acid phosphatase ,  and succinic dehydrogenase  
ac t iv i ty  in the  supraopt ic  and  pa raven t r i cu la r  nuclei  of 
the  hypotha lamus .  

Chlorpromazine (Largacti l ,  May  & Baker)  was g iven  
subcutaneously,  25 mg /kg  body  weight ,  to  six adu l t  
female albino ra ts  for ten  days,  The  cont ro l  group consist-  
ed of an  equal  n u m b e r  of animals .  The  subjects  were 
killed by  rapid  decap i t a t ion  4 h af ter  t he  las t  in jec t ion .  
F r o m  the i r  h y p o t h a l a m u s  the  ace ty lchol ines terase  was 
determined according to KOELLE'S modi f ica t ion  7, the  
acid phospha tase  according to ER:~,NK6 s, and the  suc- 
cinic dehydrogenase  according  to SELIGI~tAN and RUTEN- 
BURG "s. 
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