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Gruppen  de r  S c h u t z e f f e k t  bei de r  E k t r o m c l i e  u n d  de r  
SK. -Vi rus in fek t ion  u n t e r  g le ichen  B e d i n g u n g e n  a u f t r a t .  
Auch de r  W i r k u n g s a b f a l l  f i n d e t  se ine  E n t s p r e c h u n g  bei  
der E k t r o m e l i e  n a c h  B e h a n d l u n g s d o s i s  (0,1 mg/kg)  u n d  
V o r b e h a n d l u n g s t e r m i n  (48 h). H i e r  u n d  b e s o n d e r s  
h~iufig bei  de r  g e r i n g e r e n  I n f e k t i o n s d o s i s  l ieg t  ein V¢ir- 
k u n g s u m s c h l a g  vor ,  i n d e m  die S c h w e l l u n g  de r  P f o t e n  
friiher als be i  den  u n b e h a n d e l t e n  K o n t r o l l t i e r e n  a u f t r a t  
und e inen  h 6 h e r e n  G r a d  e r re ich te .  Die s t~irksten Aggra -  
va t ionsef fek te  t r a t e n  bei  de r  stS, r k e r e n  I n f e k t i o n  m i t  
s te igender  B e h a n d l u n g s d o s i s  zu i m m e r  f r t ihe ren  Be-  
h a n d l u n g s t e r m i n e n  auf  u n d  v e r h i e l t e n  s ich s o m i t  g e n a u  
umgekehr t  wie die M a x i m a  des  S c h u t z e f f e k t e s  (vgl. 
en t sp rechend  e i n g e r a h m t e  W e r t e  in  de r  Tabel le) .  

Wesen t l i ches  M e r k m a l  d ieser  B e f u n d e  is t  die Per iod i -  
zititt v o n  S c h u t z w i r k u n g  u n d  A g g r a v a t i o n s e f f e k t  in  
Abh/ ingigkei t  y o n  d e r  B e h a n d l u n g s a r t .  Es  is t  n a h e -  
liegend a n z u n e h m e n ,  dass  die H e m m u n g  u n d  F 6 r d e r u n g  
der be iden  a r t i f i z ie l l en  V i r u s i n f e k t i o n e n  in e i n e m  be- 
s t immten  Z u s a m m e n h a n g  s t e h e n  m i t  e i n e m  ze i t l i chen  
Aufe inande r t r e f f en  b e s t i m m t e r  I n f e k t i o n s s t a d i e n  u n d  
gewissen P h a s e n  e ine r  R e s i s t e n z s c h w a n k u n g .  Diesen  
durch die B e h a n d I u n g  m i t  d e m  P o l y s a c c h a r i d  geschaffe-  
nen W i r k u n g s b e d i n g u n g e n  u n t e r l i e g e n  zwei in  ih re r  
sys t ema t i schen  Z u g e h 6 r i g k e i t  we l t  a u s e i n a n d e r l i e g e n d e  
Virusar ten wie das  n e u r o t r o p e  V i rus  de r  Col . -SK.-  
Encepha lomye l i t i s  u n d  das  p a n t r o p e  E k t r o m e t i e v i r u s  
in we i tgehend  Xhnl icher  Veeise. Ob  n o c h  a n d e r e  Virus-  
infekt ionen in  d iese r  B e z i e h u n g  gleich reag ie ren ,  is t  
durch wei te re  V e r s u c h e  zu zeigen.  Die  b i e r  m i t g e t e i l t e n  
Befunde lassen  e r k e n n e n ,  dass  die in  de r  Maus  d u r c h  das  
yon uns  v e r w e n d e t e  P o l y s a c c h a r i d - P r A p a r a t  ausge l6s t en  
Reakt ionen  ze i t l ich ,  q u a n t i t a t i v  u n d  q u a l i t a t i v  y o n  
ganz b e s t i m m t e m  C h a r a k t e r  s ind  u n d  dass  es m/3glich 
sein dtirfte,  e v e n t u e l l  u n t e r  V e r w e n d u n g  we i t e r e r  Virus-  
arten oder  b a k t e r i e l l e r  I n f e k t i o n e n ,  die B e d i n g u n g e n  
der t h e r a p e u t i s c h e n  W i r k u n g  so lche r  Stoffe  g e n a u e r  
zu c h a r a k t e r i s i e r e m  
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Forschungslaboratorien der C I B A  Aktiengesellscha/t, 
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Summary  

The p a p e r  ana ly se s  t h e  p r o t e c t i v e  or  a g g r a v a t i n g  
effect of a pur i f i ed  b a c t e r i a l  p o l y s a c c h a r i d e  in Col.- 
SK . -Encepha lomye l i t i s  a n d  in fec t ious  ec t rome l i a  in 
mice, as a f u n c t i o n  of t h e  m e t h o d  of t r e a t m e n t .  B o t h  in- 
fections a re  i n f l u e n c e d  in a l a rge ly  s imi la r  m a n n e r  w i t h  
a typical  p a t t e r n  of v a r i a t i o n  in t h e  hos t  r e s i s t ance  
optimal ef fec ts  d e p e n d i n g  on  c h a r a c t e r i s t i c  d o s e / t i m e  
relations. 

Observations on the Alleged O c c u r r e n c e  

o f  V i t a m i n  A in Baker's Yeast 

The c la im b y  ERNSTER, ZETTERSTROM, a n d  LINDBERG 1 
tha t  v i t a m i n  A occu r s  in  r e s p i r i n g  b a k e r ' s  y e a s t  ha s  
recently b e e n  r e f u t e d  2. W e  h a d  also r e p e a t e d  t h e  exper i -  
ment of ERNSTER et al. a n d  h a d  b e e n  u n a b l e  to  d e m o n -  
strate the  p r e sence  of v i t a m i n  A. T h e  r e su l t s  o b t a i n e d  
were s imi lar  to  t h o s e  of HEATON, LOWE, a n d  MORTON z. 

1 L. ER.nSTER, R. ZETTI£RSTROM, and O. LINDt~ERG, Exp. Cell. Res. 
I, 494 {1950). 

2 F. W. HEATO~, J. S. LowE, and R. A. MORTON, J, chem. Soc. 
1956, 4094. 

The  a q u e o u s  e x t r a c t  of t he  yeas t  s h o w e d  a m a x i m u m  
a b s o r p t i o n  a t  a w a v e l e n g t h  of 260 ml ,  b u t  no  m a x i m u m  
in t he  320-330 m/~ reg ion  was found .  T h e  l ip id  e x t r a c t  
(in e ther)  s h o w e d  m a x i m a  a t  231, 258, 270, a n d  282 m #  
wi th  in f lex ions  a t  295 a n d  325 m # .  T h u s  t h e  p r e d o m i n a n t  
c h r o m o g e n i c  m a t e r i a l  in t h e  l ip id  e x t r a c t  a p p e a r s  to  b e  
e rgos tero l  as a l r e a d y  s u g g e s t e d  *. N e g a t i v e  r e su l t s  for  
v i t a m i n  A were o b t a i n e d  w h e n  t h e  SbC13 co lou r  r e a c t i o n  
was used. We  f o u n d  however ,  t h a t  on  t e s t i n g  t h e  l ip id  
e x t r a c t  w i th  SbC13 a r ed  co lour  (),,,a× 565 m/ , )  was  ob-  
t a i n e d  i m m e d i a t e l y  on  m i x i n g ;  t h e  c o l o u r  t h e n  c h a n g e d  
s lowly to  give a s t a b l e  g r e e n i s h - b l u e  w i t h  a m a x i m u m  
a t  700 m/~. This  b lue  co lour  cou ld  n o t  bc  d u e  to  c a r o t e n -  
oids as t h e r e  was no  a b s o r p t i o n  in t h e  v i s ib le  r a n g e  in 
t he  or ig ina l  so lu t ion .  I t  s eems  l ike ly  t h a t  t h i s  r e s u l t  
could  exp la in  t h e  o b s e r v a t i o n s  of ERNSTER et al.l  w h o  
based  t h e i r  d e t e c t i o n  a n d  e s t i m a t i o n  of v i t a m i n  A o n  a 
b lue  co lour  which ,  i t  n o w  seems,  was  n o t  due  to  v i t a -  
min  A. 

E. R. ]{EDFEARN 

Department o/ Biochemistry, The ~ueen's University, 
Bel]ast (N. Ireland), January  l l ,  1957. 

Rdsumd 

Tra i t6  au  SbCI~, l ' e x t r a i t  de  l ip ide  de  l e v u r e  de  
bou langer i e  p r e n d  en  a6 rob iose  une  cou l eu r  b teue .  Ce 
r~su l t a t  n ' e s t  pas  dfi A F a c t i o n  de  la v i t a m i n e  A ou des  
carot6noides .  

Das Verhiiltnis von Chlorophyll  a/b bei vol l -  
gediingten und st ickstoffmangelnden Pflanzen 

Es h a t  s ich gezeigt ,  dass  e in  M a n g e l  an  d e m  e i n e n  o d e r  
a n d e r e n  G r u n d s t o f f  s ich  n i c h t  n u r  in  d e u t l i c h  s i c h t b a r e n  
M a n g e l s y m p t o m e n  zeigt ,  s o n d e r n  dass  a u c h  die  che-  
mische  Z u s a m m e n s e t z u n g  de r  v o l l g e d f i n g t e n  P f l a n z e n  
im Verg le ich  zu M a n g e l p f l a n z e n  eine a n d e r e  is t  (RI-  
CHARDS 1, STEWARD u n d  THOMPSON2). I )a  s ich  n u n  S t i ck -  
s t o f f m a n g e l  u n t e r  a n d e r e m  in g e r i n g e r e r  C h l o r o p h y l l -  
b i l d u n g  p ro  B l a t t f l ~ . c h e n e i n h e i t  u n d  e ine r  m e h r  ge lb-  
l ichen F a r b e  zeigt ,  u n d  d a  C h l o r o p h y l l  b m e h r  ge tb l i ch  is t  
als C h l o r o p h y l l  a, lag die A n n a h m e  nahe ,  dass  das  Ver-  
h~tltnis Ch lo rophy l l  a : b  bei  M a n g e l p f l a n z e n  yon  d e m  be i  
v o l l g e d i i n g t e n  P f l a n z e n  a b w e i c h e n  wii rde .  U m  diese 
F r a g e  zu 16sen, w u r d e n  G e r s t e n b l ~ t t e r  v o n  vo l lged i ing -  
ten  u n d  y o n  s t i c k s t o f f m a n g e l n d e n  P f l a n z e n  u n t e r s u c h t .  

Methodisches. Die zu den  V e r s u c h e n  b e n u t z t e n  Ger -  
s t e n p f l a n z e n  s t a m m t e n  yore  V e r s u c h s h o f  fiir P f l a n z e n -  
k u l t u r  V i r u m g a a r d ,  L y n g b y ,  12 k m  n 6 r d l i c h  y o n  K o p e n -  
h a g e n  gelegen.  Das  V e r s u c h s a r e a l ,  au f  d e m  die s t i cks to f f -  
m a n g e l n d e n  P f l a n z e n  wuchsen ,  i s t  se i t  1943 n u r  m i t  
K u n s t d i i n g e r  u n d  zwar  m i t  200 kg  S u p e r p h o s p h a t  m i t  
7 ,9% P u n d  240 kg  KC1 m i t  41 ,5% K j ~ h r l i c h  p ro  h a  ge- 
d i ing t  worden .  Das  Area l  de r  v o l l g e d i i n g t e n  P f l a n z e n  h a t  
j / th r l ich  5000 kg  S t a l l d u n g ,  3000 kg  J a u c h e ,  100 kg  
S u p e r p h o s p h a t ,  150 kg  KC1 u n d  230 kg  K a l k s a l p e t e r  p ro  
h a  b e k o m m e n .  Die b e n u t z t e  G e r s t e n s o r t e  wa r  Hordeum 
distichum nutans /orma Ymer.  Sie w u r d e  a m  2l .  Apr i l  
1956 ausges~ t  u n d  BlXt te r  d a v o n  i m  J u n i  fiir die Ver-  
suche  - i m m e r  das  d r i t t e  B l a t t  v o n  o b e n  - a u s g e n o m -  
men .  0,8 g F r i s c h g e w i c h t  Bla t t f l i~che w u r d e  a b g e w o g e n ,  

I F. RICHARDS, 8e Congr. Bet. Paris, Sect. 11, t01 (1954). 
F. STEWARD mid J. THOMPSON, in: H. NEURATH trod K. BAILEY, 

The Proteins, vol. % part A (New York 1954), p. 513. 
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im M6rser mit  Sand (pro 100 g reinem Quarzsand 5 g 
CaCO3) zerrieben, anschtiessend mi t  )kther extrahier t  
and durch ein Jena-Glasf i l ter  3G3 filtriert. Die Ftfissig- 
keit  wurde im Vakuum eingeengt and quan t i t a t iv  auf 
Whatman-Inapier Nr. 1 in Streifen aufgetragen and nach 
der Methode von BAUER 3 modifiziert  y o n  SIRONVAL 4, 
chromatographier t .  Als L6sungsmittet  kam ein Gemisch 
yon Benzol, Petrol~ther  und Azeton 100:25:20 in An- 
wendung. Die Chromatogramme warden aufgeschnitten,  
die Chlorophylle in je 40 ml Ather  tiber Nacht  bet 0 ° ex- 
t rahier t  and im Beckman-Spekt rophotometer  gemes- 
sen, Chlorophyll a bet 665 m/x und Chlorophyll b bet 
645 m#. 

Ergebnisse. Die Totalmenge yon Chlorophyll a betrug 
bet vollern~hrten bzw. st iekstoffmangelnden Gersten- 
pflanzen pro 100 g Frischgewicht Blattf l~che im Durch- 
schnitt  : 

Chlorophyll a ~ 252 mg t 
Chlorophyll b 86 mg ~ + N 
Chlorophyll a = 170 mg } 
Chlorophyll b 50 nag _ - N 

Daraus errechnet  sieh das Verh~ltnis yon Chlorophyll 
a]b bet vollern~hrten Pflanzen zu 2,9 and das yon N- 
mangelnden zu 3,4. 

SAGROI~ISKY s fand, dass K ohne Einfluss auf den 
Quotienten a/b ist, abet  dass N-mangelnde Pflanzen von 
Chlorella einen etwas h6heren Quotienten a/b haben 
als Normalkulturen.  BAUMEISTER and BURGHARDT 6, die 
m i f  Zink arbeiteten,  kamen zu dem Resultat ,  dass Zink- 
diingung keinen Einfluss auf das Verhitltnis Chlorophyll 
a]b hat. 

Der Quot ient  Chlorophyll a/b, der yon den Beleuch- 
tungsverhAltnissen abh~ngig ist, scheint somit  von N-, 
K- and Zn-Zufuhr nur wenig beeinflussbar zu seth, 

ERIKA L6HR 

Pllanzenphysiologisches Laboratorium der Universitdt 
Kopenhagen, Ddinemark, den 8. Ja~zuar 1957. 

Summary  
The ratio chlorophyll  a/b was invest igated in leaves from 

full-manured and nitrogen deficient barley plants. The 
quot ient  a/b was 3.2 in nitrogen deficient and 2-9 in full- 
manured plants. 

L. BAUER, Naturwissenschaften 39, 88 (195~). 
4 C. SmONVAL, Arch. int. Physiol. 61, 563 (1953). 
5 H. SAGROMSKY, Z. Naturf. 11b, 548 (1956). 
s W, B&U~EXST~R and tt. BURGKARDT, Bet. Bot. Ges. 69, 16I 

(1956). 

Antilipemic 
Activities of Several new Heparinoids 

The impor tan t  position of heparin in the problem of 
atherosclerosis is abundant ly  documented in a great  
number of experimental  and clinical papers. In the 
search for new potential  substi tutes ffor heparin, we pre- 
pared a series of new heparinoids, including a sulphonat-  
ed ovomueoid, a sulphonated hyalomucoid,  a sutphonat- 
ed amylose undepolymerized and part ial ly depolymeriz- 
ed, a sulphonated saponin and a sulphonated tannin. 
The antilipemic and ant icoagulant  activit ies of these 
substances were determined in comparison with heparin. 

All substances studied were applied subcutaneously in 
different doses to male rats s imultaneously wi th  olive 

oil, and after  2 h the blood was aspirated from the heart. 
The turb id i ty  of the serum was measured nephelometri- 
calty, to ta l  fat was est imated in all dosages and more- 
over  to ta l  cholesterol was determined in one dosage 
(15 mg/kg). The same dosage was subjected to paper 
electrophoresis. E v e r y  dose was applied to 5 animals. 

The results of these experiments  are shown in Figure 1. 
The levels of cholesterol oscillate irregularly around the 
mean value. There is a clear evidence of rough correla- 
t ion between to ta l  fat and the degree of clearing, The 
heparinoids can be classed into two groups: (1) sulphon- 
ated ovomucoid, sulphonated hyalomucoid and sulphon- 
ated amylose undepolymerized,  all of them substances 
chemically more closely related to heparin and displaying 
little anti l ipemic action;  (2) sulphonated amylose de- 
polymerized, sulphonated saponin and sulphonated 
tannin,  evident ly  substances with little chemical rela- 
t ionship to heparin possessing small molecules and 
relat ively high anti l ipemic act ivi ty.  The correlation be- 
tween dose and action is evident  from the total  fat de- 
termination,  whilst, as far as the grade of clearing is 
concerned, the si tuation is more complicated. Thus it is 
very  difficult to interprete  the two-phase response to 
rising dose in the case of sulphonated saponin. 

The ant icoagulant  ac t iv i ty  of the heparinoids was de- 
termined by the modified ant i thrombin test  of STUDER 
and WINTERSTEIN 1. Figure 2 shows a reversed relation- 
ship of activit ies of the two groups of heparinoids. 
Whereas the first group shows a relat ively high anti- 
coagulant  act ivi ty,  the other  group, having smaller 
molecules, reveals a ve ry  tow one. 

The clearing ac t iv i ty  in vitro was demonstrated with 
lipemic rat  serum as a substrate.  F rom Figure 3 the same 
order of anti l ipemic activities is quite  conceivable which 
was demonst ra ted  previously in the exper iment  carried 
out  in vivo. 

Figure 4 represents the results obtained by paper 
electrophoresis of ra t  sera after administrat ion of hepa- 
rinoids and olive oil. The lipoproteins were dyed with 
Sudan I I I  and the l ipidograms were evaluated  by ela- 
tion. In  every figure the tipemic control is represented 
by dashed lines and the change following the application 
of heparinoids by black areas. In the control curves three 
peaks are distinguishable. The highest peak is localized 
near the s tar t  and corresponds to r-globulins in the pr0- 
teinogram, t h e  middle one corresponds to ~-globulins 
and the fastest peak is located within and before the 
area of albumin. According to the influence they exert 
on this pat tern,  the heparinoids can be classified into 
three groups. The most similar to heparin is the snlph0n- 
ated saponin and the sulphonated ovomucoid.  All three 
produce only lit t le or no acceleration of migrat ion and a 
very  significant relat ive lowering of the peak near the 
s tar t  in favour  of the other  two. The sulphonated amy- 
lose and sulphonated tannin show a more conspicuous ac- 
celeration of migrat ion of alI three peaks. The sulph0nat- 
ed depotymerized amylose exerts, moreover,  an especial- 
ly marked depressing influence on total  lipoproteins. In 
the third group, two substances possessing high mole- 
cular weight could be classified: the undepolymerized 
sulphonated amylose and sulphonated hyalomuc0id. 
Even  if the acceleration of migrat ion is moderately 
marked, the relat ive change of the peak height  is small. 

In addition, the acute toxicities were determined on 
mice. The results are summarized in the Table. 

On the basis of comparison of this series of heparin0id 
substances, i t  was suggested tha t  the most  significant 

x A. STUDER and A. WINTEKSTEIN, Helv. physiol. Acta 9, 6 (1951), 


