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m a x i m a  were t o u n d  a t  462 a n d  490 m/~. A b s o r p t i o n  
m a x i m a  of t h e  aec ia l  p i g m e n t s  in  b e n z e n e  were  f o u n d  
a t  475 a n d  510 m # ;  in h e x a n e ,  a t  462 a n d  495 m/~; in  
c a r b o n  d i su lph ide ,  a t  500 a n d  530 m # .  

A n  a l i q u o t  of t h e  p e t r o l e u m  e t h e r  e x t r a c t  w as  ch ro -  
m a t o g r a p h e d  o n  a c o l u m n  c o n s i s t i n g  of a m i x t u r e  of 
e q u a l  p a r t s  of m a g n e s i a  a n d  H y f l o  Super-Cel ;  T h e  
c o l u m n  was  d e v e l o p e d  w i t h  p e t r o l e u m  e t h e r  a n d  t w o  
z o n e s  a p p e a r e d .  These  were  e l u t e d  s e p a r a t e l y  w i t h  
p e t r o l e u m  e t h e r  c o n t a i n i n g  a s m a l l  q u a n t i t y  of m e t h a n o l .  
T h e  u p p e r  zone,  p i n k i s h  o r a n g e  in  color,  s h o w e d  ab-  
s o r p t i o n  m a x i m a  a t  442, 465 a n d  492 m/z. W i t h  c a r b o n  
d i s u l p h i d e  as t h e  so lven t ,  m a x i m a  were  f o u n d  a t  463, 
497 a n d  535 m # .  B y  c o m p a r i s o n  w i t h  va lues  r e p o r t e d  in  
t h e  l i t e r a t u r e  ~, t h e  p i g m e n t  was  i den t i f i ed  as y - c a r o t e n e .  
T h e  l ower  zone,  o r a n g e  in color ,  e x h i b i t e d  a b s o r p t i o n  
m a x i m a  in  p e t r o l e u m  e t h e r  s o l u t i o n  a t  425, 452 a n d  
480 m/~. I n  c a r b o n  d i su lph ide ,  t h e  a b s o r p t i o n  m a x i m a  
were  Shi f ted  to  455, 485 a n d  520 m/z. T h e s e  va lues  agree  
c lose ly  w i t h  a c c e p t e d  va lues  for  f l - ca ro teneL  

To  d e t e r m i n e  t h e  r e l a t i v e  a b u n d a n c e  of fl- a n d  y -ca ro -  
t ene ,  a n  a l i q u o t  of t h e  o r ig ina l  p e t r o l e u m  e t h e r  e x t r a c t  
was  c h r o m a t o g r a p h e d  as before ,  a n d  t h e  t w o  zones  
w h i c h  s e p a r a t e d  were  e l u t e d  w i t h  p e t r o l e u m  e t h e r  
c o n t a i n i n g  a t r a c e  of m e t h a n o l ,  t h e  v o l u m e  of  t h e  e l u t i n g  
s o l v e n t  b e i n g  t h e  s a m e  for  t h e  t w o  b a n d s .  V a l u e s  for  t h e  
m o l a r  a b s o r p t i o n  coef f ic ien t  of f l -ca ro tene  ~ a n d  of y-  
c a r o t e n e  a were  t a k e n  f r o m  t h e  l i t e r a t u r e .  T h e  op t i c a l  
d e n s i t y  of t h e  p e t r o l e u m  e t h e r  so lu t i on  of ~ -ca ro t ene  
was  d e t e r m i n e d  a t  450 a n d  477 m # ,  a n d  t h a t  of y -ca ro -  
t e n e  was  m e a s u r e d  a t  462 a n d  494 m/~. F r o m  t h e s e  
m e a s u r e m e n t s ,  four  va lues  of t h e  p r o p o r t i o n  of fl- a n d  
y - c a r o t e n e  were  ca l cu l a t ed .  All  a g r e e d  w i t h i n  1 ,4%,  
a n d  gave  a n d  a v e r a g e  of 66.5 % y - c a r o t e n e  a n d  33.5 % 
f l -carotene .  T h e s e  va lues  ag ree  w i t h i n  2.5 % w i t h  t h o s e  
p r e v i o u s l y  r e p o r t e d  for  t h e  p r o p o r t i o n  of t h e s e  p i g m e n t s  
in t h e  t e l i a l  s t age  ol  t h i s  rusO,  a n d  w i t h i n  5-4 % w i t h  t h e  
q u a n t i t i e s  r e p o r t e d  in t h e  p y c n i a l  stageS. I t  is no t e -  
w o r t h y  t h a t  t h e  k i n d s  a n d  a m o u n t s  of c a r o t e n o i d  pig-  
m e n t s  a re  e s s e n t i a l l y  i d e n t i c a l  in  t h r e e  d i f f e r en t  s t ages  
of  t h e  r u s t ,  Gymnosporangium 1uniperi-virginianae, on  
d i f f e r en t  hos t s .  

F.  T. WOLF a n d  F. A. WOLF 

Department o/ Biology, Vanderbilt University, Nash- 
ville, Tenn., and Department o] Botany, Duhe University, 
Durham, North Carolina, U.S.A.,January 74, 1955. 

Zusammen/assung 

Die U n t e r s u c h u n g  de r  C a r o t i n o i d e  aus  den  ~ z i d i e n  
des R o s t p i l z e s  Gymnosporangium ]uniperi-virginianae 
Sctiw. e r g a b  das  Vor l i egen  v o n  6 6 , 5 %  y - C a r o t i n  u n d  
33,5 % f l -Carot in  ( D u r c h s c h n i t t s w e r t e ) .  Diese  W e r t e  
s t i m m e n  m i t  d e n j e n i g e n  a n d e r e r  A u t o r e n  fiir  Te t eu to -  
S t a d i u m  u n d  P y k n i d e n f o r m  f iberein .  A r t  u n d  M e n g e n -  
ve rh / i l tn i s  de r  C a r o t i n o i d e  in dre i  S t a d i e n  y o n  Gym- 
nosporangium ]uniperi-virginianae Schw. (auf  ve r sch ie -  
d e n e n  SVir tspf lanzen)  s ind  d a h e r  ungefXhr  iden t i s ch .  
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Antagonistische Wirkun~ von Mucoprotein 
Gottschalk ~egeniiber Shearschem Polysaccharid 

an isolierten Zellen 

In  d e n  l e t z t e n  J a h r e n  s i nd  spezi f i sche  W i r k u n g e n  y o n  
P o l y s a c c h a r i d e n ,  M u c o p o l y s a c e h a r i d e n  u n d  Mueopro -  
t e i n e n  t i e r i s che r  u n d  b a k t e r i e l l e r  H e r k u n f t  a n  i so l ie r ten  
Zel len  b e s c h r i e b e n  worden .  So w i r k e n  n a c h  u n s e r e n  
B e f u n d e n  s t a r k  I e n k o c y t e n e m i g r a t i o n s f S r d e r n d  ((Poly- 
s accha r ide~  aus  g r a m n e g a t i v e n  K e i m e n ,  a n d e r e  ~(Poly- 
s a c c h a r i d e ,  s ind  V i r u s h ~ i m a g g l u t i n a t i o n s h e m m e r ,  Fer -  
m e n t h e m m e r  usw. x. 

Es  s ch i en  y o n  In te resse ,  zu pr t i fen ,  o b  d i e j e n i g e n  
P o l y s a c c h a r i d e ,  d ie  ke ine  spez i f i sche  W i r k u n g  in e i n e m  
b e s t i m m t e n  T e s t  bes i t zen ,  n i c h t  doch  A n t a g o n i s t e n  
g e g e n i i b e r  w i r k s a m e n  S to f fen  s ind.  *vVir h a t t e n  aus  
e i n z e l n e n  B e f u n d e n  den  E i n d r u c k  g e w o n n e n ,  dass  in  
t i e r i s c h e n  S y s t e m e n  e ine  grundsS. tz l ich  v o r h a n d e n e  
~ ¥ i r k u n g  d u r c h  ~cInhibitoren)~ m a s k i e r t  se in  k a n n .  

E s  e r g a b  sich,  dass  die s t a r k  I e u k o c y t e n e m i g r a t i o n s -  
f 6 r d e r n d e  W i r k u n g  des  S h e a r s c h e n  P o l y s a c c h a r i d s  aus  
S e r r a t i a  m a r c e s c e n s  2 d u r c h  das  G o t t s c h a l k s c h e  Vi rus -  
r e z e p t o r - M u c o p r o t e i n ,  das  s e lb s t  ke ine  W i r k u n g  a n  
L e u k o c y t e n  zeigt ,  d e u t l i c h  g e h e m m t  wird .  W e r d e n  
s t e i g e n d e  K o n z e n t r a t i o n e n  des  S h e a r s c h e n  P o l y s a c -  
c h a r i d s  e ine r  g te i chen  K o n z e n t r a t i o n  yon  Mucopo ly -  
s a c c h a r i d  G o t t s c h a l k  zugese tz t ,  so t r i t t  e ine  m i t  zu-  
n e h m e n d e r  Menge  ve r s t i i r k t e ,  a b e r  d o c h  f iber  den  gan -  
zen  B e r e i c h  d e r  V¢i rkung  d e u t l i c h e  H e m m u n g  de r  
S t i m u l a t i o n  au f  ( K u r v e ) .  
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Abb. I. Beeinilussung der Auswanderung yon Leukocyten in vitro 
dutch verschiedcne Konzentrationen yon Shears Polysaccharid und 
gleichbleibenden Konzentrationen yon Gottschalks Mucoprotein. - 
Ordinate: Auswanderungsflliche in relativem Mass. Abszisse: Kon- 
zentration von Shears Polysaccharid. Obere Kurve: Beeinflussung 
des  A u s w a n d e r u n g s a r e a l s  d u r c h  Shea r s  P o l y s a c c h a r i d .  U n t e r e  
Kurve : bei gleichzcitiger Zugabe yon Gottschalks Mucoprotein 10 -~. 

W e r d e n  e ine r  k o n s t a n t e n  K o n z e n t r a t i o n  des  Shea r -  
s c h e n  P o l y s a c c h a r i d e s  S te igende  5{engen y o n  G o t t -  
s c h a t k - P o l y s a c c h a r i d  zugese tz t ,  so e r g i b t  s ich  e ine  a n a -  
loge a n t a g o n i s t i s c h e  "Wirksamkei t .  W i r  h a b e n  e ine  
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(Blaekiston, New York 1954). -- F. ABRIGNANI und V. MUTOLO. 
Exper. 10, 470 (1954). 
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0 = keine Agglutination; 4- = teilweise Agglutination; + = Agglutination; + + = rasche Agglutination. 

grSssere Reihe von derartigen Polysacchar id-Kombina-  
tionen untersucht ;  unter  diesen ist die gleiche ant-  
agonistische Wirkung des Mucoproteins Gottschalk 
gegeniiber der lenkocytenwanderungsf6rdernden Frak-  
tion aus  Schwangernharn,  die wir frtiher beschrieben 
haben, vorhanden. 

Als zweiter "rest wurde die Hemmung  der Virus- 
h~imagglntination beniitzt ,  Das Gottschalksche Muco- 
polysaccharid ist in diesem Test  prim~rer ~Virkstoff, 
w/thrend das Shearsche Polysaccharid bier unwirksam ist. 

Technik. Die Mucoprotein- und Polysaccharidl6sun- 
gen wurden in 0,9% NaC1 hergestell t  und in Verdtin- 
nnngsreihen angelegt. Entsprechend obigem Schema 
wurden die Gemische mit  je 0,1 cm 3 der Komponenten 
hergestellt.  Nach 11/4 h Kontak t  bei Z immer tempera tur  
wurden die Proben regetm/issig mit  0,1 cm 3 Allantois- 
flfissigkeit yon Inf luenza-PRs infiziertem Hiihner- 
embryo (30 min bei 56 ° inaktiviert)  beschickt. Die End- 
konzentrat ion des Indikatorvirus  entsprach 4 H~tmag- 
glutinationsdosen. Hierauf wurde jede Probe mit  0,1 
cm 3 1,6% Hiihnererythrocyten  versetzt.  Ablesung der 
HAmagglutination nach 1 h Stehenlassen bei Zimmer- 
temperatur .  

Die Untersuchungen an Influenzavirus ergaben, dass 
die durch Gottschalk-Mncoprotein hervorgerufene Hem- 
mung der VirushXmagglutination durch steigende Do- 
sen yon Shcar-Polysaccharid aufgehoben werden kann. 
Die beigeffigte Tabelle zeigt eindeutig diese Beziehung 
der beiden Stoffe. 

Es kann somit kein Zweifel bestehen, dass zwischen 
diesen beiden Stoffen grunds~tzlich ein antagonistisehes 
Verhfiltnis besteht.  Wirkungsmechanismus und Einzel- 
heiten dieser I{eaktion sollen abgeklArt werden. Es 
scheint uns eine Mitteilung dieser Befunde angezeigt, 
da wohl anzunehmen ist, dass /ihnliche antagonist ische 
Beziehungen zwischen <cPolysacchariden~ auch bei an- 
deren biologischen Systemen yon /3edeutung sein 
k6nnen. 

I{. MEIER, B. SCH.~R und F. KRADOLFER 

Wissenscha[tliche Laboratorien der C I B A A ktiengesell- 
scha[t Basel, den 8. ~ldrz 1955. 

Summary  

Shear 's  Potysaccharide and Gottschalk 's  Virus- 
receptor-Mucoprotein are biological antagonists.  The 
lat ter  inhibits the st imulat ion of leucocytic migration 
produced by the former, Inhibit ion of virushaemaggluti-  
nation by  Gottschalk 's  Mucoprotein is reversed b~ 
Shear's Polysaccharide. 

Inhib i t ion  of Ovary D e v e l o p m e n t  in Worker  B e e s  

by Extract ion  Fluid of the Queen  

In  prel iminary experiments 1 it was observed tha t  in- 
hibit ion of the ovary  development in worker bees (A pis 
melli/ica L.) was due to direct contact  between these 
bees and a queen, either a living or a dead one. During 
this contact  these bees show a typical  behaviour :  
touching with their antennae and licking with their  
tongue the body of the queen. 

After  extract ion in aceton or ethanol a queen looses 
her inhibi tory effect. Moreover, every sign of a t t rac t ive-  
ness to the worker bees has disappeared: she is no longer 
touched and licked by the bees. After impregnation with 
the extract ion fluid both attractiveness and inhibi tory 
effect are present again : the queen is touched and licked 
by worker bees as before extraction. In control experi-  
ments extract ion fluid of worker bees was tested in 
combinat ion with extracted queens, These exper iments  
further  substant iate  the hypothesis constructed previ- 
ously 1 concerning the explanation of the inhibition of 
ovary  development  in worker bees by a substance 
present on the body of the queen. I t  may be ment ioned 
tha t  similar experiments performed with termites 2 point  
in the same direction. 

The use of different extraction methods in our ex- 
periments with queens of honeybees reveals a f a t ty  
acid character  of the inhibiting substance. The results 
of only one of the experiments are given in the table and 
the photographs. 

Test object 

Queenless (control) 
Queen extracted with aceton. 
Extracted queen impregnated with ex- 

traction fluid of queens 
Extracted queen impregnated with ex- 

traction fluid of worker bees. 

Percent developed 
ovaries in groups 
of 50 worker bees 

82 
84 

18 

75 

Exper iments  were carried out  in order to obtain 
detailed information concerning the inhibi tory  mech- 
anism. Extracts  of both queens and worker  bees were 
applied not only to extracted queens but  also to other  
objects:  worker bees, drones and pieces of wood. In all 
these cases the behaviour of the worke~- bees pointed to 
discrimination between these two extracts .  When using 
the ovary development  as a test ing-method,  however, 
results were in some cases less conclusive. 

1 A. P. DE GROOT and St. VOOGD, Exper. 10, 384 (1954). 
M. LOSCHER, Z. vgl. Physiol. 34, 123 (1952). 


