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der Reinigung yon Lipoid A ausgeschlossen ist. Die quan- 
ti tativen Unterschiede k6nnen nicht auf einen wechseln- 
den Lipoidgehalt  der einzelnen Pr~parate zuriickgefiihrt 
werden, sondern sind offenbar dutch die physikalisch- 
chemischen Eigenschaften der Tritgersubstanzen mit- 
bcdingt. Polysaccharide als lyophile Triiger scheinen in 
dieser Beziehung besonders gtinstig, wie wir auch am Bei- 
spiel anderer biologischer Wirkungen (Pyrogenit~tt u.a.) 
zeigen konnten. 

Die durchweg etwas geringere Wirksamkeit  der PrA- 
parate aus S. abortus equi gegeniibcr denjenigen aus 
E. coli 08 s t immt mit  unserer Erfahrung fiberein, wonach 
das Lipoid A aus S. abortus equi gegen Hydrolyse und 
andere chemische Einfliisse weniger stabil ist als das- 
jenige aus E. coli. 

Der Polysaccharidanteil in den bakteriellen Lipopoly- 
sacchariden vermit te l t  die WasserlSslichkeit der Pr~pa- 
rate und damit  den hohen Dispersionszustand des Li- 
poids A in L6sung; das Polysaccharid ist iiberdies Tr~ger 
der immunspezifischen Eigenschaften (0-Antigen) der be- 
treffenden Bakterienart  ~3. Demgegentiber enth~lt der 
Lipoid-Anteil (Lipoid A) die fiir die endotoxischen Wir- 
kungen wesentlichen Wirkgruppen ~a. Auf Grund der vor- 
liegenden Versuche fiber die leukotaktische Wirkung der 
bakterielten Lipopolysaccharide kann geschlossen werden, 
dass hier[i~r ebenfalls Wirkgruppen im ]eweiligen Lipoid-A - 
Anteil wesentlich sind. 
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with 44.7% dienoic and 2.6% trienoic, whereas Fleisch- 
mann 50B, which did not  produce exudates, contained 
almost no polyenoic fa t ty  acids. Torula 3,east extracted 
with alcohol still contained 2.7% total  fa t ty  acids with 
45.3% dienoic and 3.6% trienoic 1, and gave rise to exu- 
d a t e s  (BIERI, POLLARD, a n d  BRIGGS~). 

Therefore, in analogy with previous experiences with 
casein-cod liver oil diets, it seems reasonable to assume 
that, also in the experiments with Torula yeast, the 
polyenoic fat ty acids are an impor tant  factor in the de- 
velopment of exudative diathesis. 

In a search for possible additional factors, we have 
examined a series of different yeasts with respect to their 
fat content and ability to produce exudat ive diathesis in 
chicks. Among these yeasts we have found one which is of 
particular interest, because, as in Fleischmann yeast 50B, 
the content of polyenoic fa t ty  acids is practically nil, and 
nevertheless it produces exudates in chicks when fed 
without vitamin E. This yeast is a dried Saccharomyces 
cerevisiae obtained from The Distillers Company Ltd., 
London under the designation 'Flake Yeast ' .  I t  contained 
4.4% total fatty acids and 2.0% unsaponifiable matter .  
The content of dienoic fa t ty  acids in the total  fa t ty  acids 
was 0.6%. The amounts of trienoic, tetraenoic, penta- 
enoic, and hexaenoic acids were nil. No significant amount  
of trans fatty acids could be detected by means of infra- 
red spectrophotometry. 

Composition of basal diets, g per 100 g 

Dr.-A .-Wander-Forschungsinstitute, Bern und Freiburg- 
Zahringen, den 8. Apr i l  1958. 

Summary 

Highly purified lipopolysaccharides derived from gram- 
negative bacteria (endotoxins) stimulate the migration 
of leucocytes from cultures of chick leucocytes. This 
effect, as well as many  endotoxic manifestations of the 
preparations in vivo (pyrogenicity, toxicity, etc.), is in- 
duced by their lipid fraction (lipid A), while the respective 
species-specific polysaccharide functions as lyophilizing 
carrier which, fundamentally, can be substituted by 
other inert carriers (e,g. protein). 
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Exudative Diathesis  Produced by Vitamin 
E-Deficient Diets Without Polyenoic Fatty Acids 

In earlier studies (DAM, KOFOED NIELSEN, PRANGE, 
and SONDERGAARD I) we  have examined the content  of 
polyenoic fa t ty  acids in two kinds of yeast, viz. Torula 
3N and Fleischmann 50B, used as the source of protein 
in vi tamin E-deficient diets for chicks. Torula 3 N, which 
gave rise to exudates, contained 5.3% total  fa t ty  acids 

1 H. DAM, G. KOFOED NIELSEN, I. PRANGE, and E. SONDER- 
GAARD, Exper. 13, 493 (1957). 

Flake yeast . . . . . . .  
Gelatine . . . . . . . .  
Salt mixture a . . . . . .  
Vitamin mixture ~ . . . .  
Choline chloride . . . . .  
Sucrose . . . . . . . . .  

40.00 
3.00 
5.17 
0.10 
0.20 

51 '53 

60,00 
3-00 
5-17 
0.i0 
0.20 

31,53 

Plus 0.001 g dicaleium salt of 2-methyl-l ,4maphthohydroquinone 
diphosphoric acid ester (Synkavit 'Roche') per 100 g diet. 

Vitamins A and D a were given in aqueous solution 4, 0-1 ml twice a 
week. 

When fed at a 40%, resp. 60% level in a diet of the 
composition indicated in the Table, 'Flake yeast '  caused 
exudates in 9, resp. 5 out  of 10 chicks within 29 days. In 
a repetition of the experiment,  8, resp. 6 out  of 10 chicks 
showed exudates within 33 days. These results suggest 
that  'Flake yeast '  contains an insufficient amount  of a 
protective factor, The exudates were less severe than 
those produced by corresponding Torula yeast diets. 

One more peculiarity was noted in the feeding experi- 
ments with 'Flake yeast ' .  Fa t  tissue in which exudate had 
occurred contained, in 19 out of 23 cases, no peroxide de- 
tectable by the method of KING, ROSCHEN, and IRWIN 5, 
modified by DAM and GRANADOS ~, 

This might indicate tha t  the in vivo peroxidation of 
body fat usually observed in connection with exudat ive 
diathesis produced by casein-cod liver oil diets and (to a 
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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.  

H.  DAM, G. KOFOED NIELSEN, 
I. PRANGE, a n d  E.  SONDERGAARD 

Department of Biochemistry and Nutrition, Polytechnic 
Institute, Copenhagen, Apri l  20, I958. 

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). 

Kind of 
experiment 

Uraemicblood . . 

ControlMood . . 

Uraemic eerebro- 
spinalf lu id  . . . 

Control cerebro- 
spinal fluid . . . 

Number 
of experi- 

ments 

28 

30 

14 

Average 
of 

NPN mg% 

99 
(53.5-195) 

36 
(28.8-48) 

150 
0 2 8 q 7 4 )  

20 
(6-42) 

Number 
of 

animals 
used 

mice 19 
rats  63 
mice 17 
rats  27 

rats  7 

ra ts  14 

Number 
of 

animals 
that died 

17 
58 

0 
0 

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 


