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2, 7, 12 u n d  17 Tage  a l t e  P l a s m G c y t o m z e l l k u l t u r e n  
y o n  Fa i l  i w u r d e n  m i t  bis  zu 2 x  10 -6 I D  50 a l le r  dre i  
P o l i o t y p e n  be impf t .  W~ihrend diese  I n f e k t i o n s d o s i s  
K o n t r o l l k u l t u r e n  y o n  N i e r e n e p i t h e l z e l I e n  y o n  M e n s c h e n  
u n d  Affen  i n n e r h a l b  24 h vol ls t~tndig ze r s t6 r t ,  k o n n t e n  
be i  d e n  P l a s m o e y t o m z e l t k u l t u r e n  i n n e r h a l b  e ine r  Be-  
o b a c h t u n g s z e i t  yon  m e h r  als 6 W o c h e n  in b e z u g  au f  die 
P l a s m o c y t o m z e l l e n  ke ine  V e r i i n d e r u n g e n  fes tges te l l t  
werden ,  die au f  die ~Virkung  de r  P o l i o v i r e n  zur i i ckzu-  
I t ih ren  gewesen  w~iren. Die P l a s m o c y t o m z e l l e n  s c h i e n e n  
sich in den  b e i m p f t e n  R 6 h r c h e n  besse r  zu e n t w i c k e l n  
als in den  K o n t r o l l r 6 h r c h e n .  N e b e n  Plasmocylornzellen 
b e o b a c h t e t e n  wir  in d e n  b e i m p f t e n  R 6 h r c h e n  a u e h  da s  
U b e r l e b e n  e iner  a n s e h n l i c h e n  Zah l  y o n  Makrophagen-  
zellen. I n  K u l t u r e n  des  zwe i t en  Fa l les  h a b e n  wi r  Clber- 
l eben  de r  P l a s m o c y t o m z e l l e n  n a c h  B e i m p f u n g  m i t  
12x  10 - s  I D  50 fes tges te l l t .  

Sovie l  u n s  b e k a n n t  ist ,  s ind  die b e s c h r i e b e n e n  P l a s m o -  
c y t o m z e t l e n  die  e r s t e n  Zellen,  die in  de r  A u s g a n g s k u l t u r  
e ine s c h e i n b a r  a b s o l u t e  Resistenz gegeni~ber dem zyto- 
pathogenen E/]ekt aller drei Pol iovirus typen aufweisen .  
Es  is t  n o c h  n i c h t  abgek l i i r t ,  ob  diese R e s i s t e n z  a l len  
P l a s m o c y t o m z e l l e n  ode r  a l l en  Zel len  de r  P l a s m a z e l l e n -  
re ihe  z u k o m m t  - u n d  ob  sie d u r c h  die spez i f i sche  m e t a -  
bo l i sche  A k t i v i t ~ t  d ieser  Zel len  erklArt  w e r d e n  muss .  
]u  A n b e t r a c h t  eines m 6 g l i c h e n  Z u s a m m e n h a n g e s  d iese r  
R e s i s t e n z  m i t  de r  P r o t e i n s e k r e t i o n  d e r  P l a s m o c y t o m -  
zel len sei au f  den  s t a r k e n  z y t o p a t h o g e n e n  E f f e k t  d e r  
P o l i o v i r e n  a u f  L e b e r z e l l e n  in G e w e b e k u l t u r e n  h inge -  
wiesen.  Die  MSgl ichke i t ,  da s s  die b e o b a c h t e t e n  Zel len  
unspez i f i s che  I n h i b i t o r e n s u b s t a n z e n  o d e r  gegen  Pol io-  
m y e l i t i s v i r e n  g e r i c h t e t e  A n t i k 6 r p e r  b i lden ,  k a n n  gegen-  
w~irtig n o c h  n i c h t  au sgesch lo s sen  werden .  Die  v e r m i n -  
d e r t e  G a m m a - G l o b u l i n s y n t h e s e  im Fa l le  I s p r i c h t  al ler-  
d ings  n i c h t  fiir diese H y p o t h e s e ;  d e n n  P o l i o a n t i k t ) r p e r  
s c h e i n e n  v o r w i e g e n d  de r  G a m m a - G l o b u l i n f r a k t i o n  a n z u -  
geh6ren .  

\ ¥ i r  b e a b s i c h t i g e n  das  V e r h a l t e n  de r  P l a s m o z y t o m -  
zel len sowie de r  in  d ie sen  K u l t u r e n  ebenfa l l s  r e s i s t e n t  
e r s c h e i n e n d e n  M a k r o p h a g e n  a u c h  gegen i ibe r  a n d e r e n  
V i r u s a r t e n  zu prf i fen.  U n t e r s u c h u n g s r e s u l t a t e  t ibe r  die 
Po l i ov i ru sak t i v i t~ i t  u n d  t ibe r  mSgt i che  f u n k t i o n e t l e  
L e i s t u n g e n  d e r  Ze l len  in  d iesen  P l a s m o c y t o m z e l t k u l t u -  
ren  sol len in e ine r  sp~iteren P u b l i k a t i o n  e r 6 r t e r t  we rden .  

R. CRAMER 

Staatlickes bakteriologisches Laboratorium, Stockholm, 
den 9. Dezember 1955. 

S u m m a r y  

The  r e a c t i o n  of t h e  p l a s m o c y t e  cell  c u l t u r e s  f r o m  a 
case of m y e l o m a  w i t h  d e c r e a s e d  g a m m a  g lobu l in  
syn thes i s  a n d  f r o m  a case  of m y e l o m a  w i t h  i n c r e a s e d  
g a m m a  g lobu l in  s y n t h e s i s  was  t e s t e d  in  r e l a t i o n  to  al l  
3 t y p e s  of polio v i rus .  

In  b o t h  cases t h e  p l a s m o c y t o m a  ceils p r o v e d  to  b e  
r e s i s t a n t  to  t h e  w e l l - k n o w n  c y t o p a t h o g e n i c  effect  of 
these  v i ruses  in t i ssue  cu l tu re .  M a c r o p h a g e s  in t h e  c u l t u r e  
of one  case seemed  also to  be r e s i s t a n t .  

F o r m a t i o n  of A s p a r a g i n e  and Increase  in the  
Free A m i n o  Acid  Content  in Virus  Infected 

Leaves  of Abelmosehas  escule ntzzs 1 

I n c r e a s e  in t h e  f o r m a t i o n  of f ree  a m i n o  ac ids  h a s  
b e e n  r e p o r t e d  b y  m a n y  worke r s  ~, a s p a r a g i n e  f o r m a t i o n  
in v i r u s  i n fec t ed  p l a n t s  is k n o w n  on ly  in few cases a. T h e  
p r e s e n t  i n v e s t i g a t i o n  i n d i c a t e s  t h a t  in  a lcohol  so luble  
e x t r a c t s  of " Y e l l o w - M o s a i c "  v i r u s - i n f e c t e d  l eaves  t h e r e  
is a n  i n c r e a s e d  f o r m a t i o n  of a s p a r a g i n e  a n d  of a new 
n i n h y d r i n - r e a c t i n g  s u b s t a n c e  w h i c h  s e p a r a t e s  f rom as- 
p a r a g i n e  o n l y  in  one  sec to r  w h e r e  0-001 m l  of s a m p l e  
s o l u t i o n  was  s p o t t e d .  

L e a v e s  of Abelmoschus esculentus (Hibiscus esculentus) 
were  p l u c k e d  f r o m  t h e  t h i r d  a n d  t h e  f o u r t h  nodes  a t  a b o u t  
11 a .m.  ( I .S .T.)  in  t h e  m o n t h  of S e p t e m b e r  1955. E q u a l  
w e i g h t s  of all  t h e  t h r e e  se t s  viz. ,  " G r e e n  a n d  H e a l t h y " ,  
" 'Yel low-Mosaic  a n d  d i s e a s e d "  a n d  " C o m p l e t e l y  Yel low 
a n d  Seve re ly  D i s e a s e d "  were  f rozen  a t  -- 5°C for  t 5 ra in  
a n d  t h e  e x t r a c t i o n  ca r r i ed  o u t  in  cold 9 0 %  a lcohol  w i th  
c o n s t a n t  s t i r r i n g  for 0.75 h. T h e  h y d r o l y s a t e  was  p r ep a r -  
ed b y  h y d r o l y z i n g  t h e  r e s idue  w i t h  6 N HCI a n d  a u t o -  
c l av i n g  a t  15 lb p r e s s u r e  for 1 h.  Alcohol ic  so lu t i ons  were 
e v a p o r a t e d  a n d  t h e n  d i s so lved  in  m i n i m u m  q u a n t i t y  of 
Mcohol.  F u r t h e r ,  all  t h e  so lu t i ons  were  c e n t r i f u g e d  a t  
2000 r e v o l u t i o n s  p e r  r a in  for  0.50 h a n d  t h e  c lea r  l iqu id  
s p o t t e d  on  W h a t m a n  No. 1 f i l t e r  p a p e r  discs  a t  t h e i r  
r e s p e c t i v e  places .  0-001 ml,  a n d  0-003 ml  of a lcohol ic  
e x t r a c t s  of al l  t h e  t h r e e  se ts  of l eaves  were  s p o t t e d  to  
e n s u r e  t h e  a p p e a r a n c e  of al l  t h o s e  a m i n o  ac ids  p r e s e n t  
in  lower  q u a n t i t i e s  as  well  as to  s e p a r a t e  t h e  o v e r l a p p i n g  
b a n d s  w h i c h  do  so o n l y  in d i l u t e  so lu t ions .  

T h e  a m i n o  ac ids  a n d  a m i d e s  were  s e p a r a t e d  b y  the  
h o r i z o n t a l  m i g r a t i o n - m u l t i p l e  s ec to r  c h r o m a t o g r a p h i c  
t e c h n i q u e  of RANJAN et al. 4 a n d  t h e  c o m m o n  b a n d s  of 
g l u t a m i c  ac id  -- t h r e o n i n e  a n d  se r ine  + g lyc ine  ~ as- 
p a r t i c  ac id  were  s e p a r a t e d  us ing  McFARREN'S t e c h n i q u e  s 
( S o l v e n t :  P h e n o l  s a t u r a t e d  w i t h  b u f f e r  of p H  12). 

T h e  acid h y d r o l y s a t e  of all t h e  t h r e e  se t s  of leaves  
r e v e a l e d  t h e  s a m e  r a n g e  of a m i n o  ac ids ;  l euc ine  + iso- 
l euc ine  + p h e n y l a l a n i n e  ( ave rage  R I  v a l u e  0-83 b a n d  
No. 1 a n d  2), v a l i n e  + m e t h i o n i n e  (0.72; 3), t y r o s i n e  
(0.67; 4) a n d  a l a n i n e  (0-56; 5), g l u t a m i c  ac id  + t h r e o n i n e  
(0.51; 6), g l y c i n e + a s p a r t i c  acid (0.45; 7), a rg in ine  
(0.39; 8) a n d  h i s t i d i n e  + lys ine  (0.35; 9). 

T h e  a lcohol ic  e x t r a c t s  of "Ye l low-Mosa ic"  a n d  " C o m -  
p l e t e l y  Y e l l o w "  leaves  s h o w e d  a gene ra l  inc rease  in the  
c o n c e n t r a t i o n  of t h e  a m i n o  acids  o v e r  t h a t  of h e a l t h y  
leaves  (c/. BAWOEN6). Leuc ines  / p h e n y l a l a n i n e  (av. 
Rf  0.83;  I) a n d  v a l i n e  + m e t h i o n i n e  (av. RI  0.70;  II) 
were  new d e v e l o p m e n t s  i n  d i seased  l eaves  only .  How-  
ever ,  t h e y  were  t r a c e a b l e  in  a s ec to r  w h e r e  0.003 m l  of 
h e a l t h y  leaf  e x t r a c t  was  k e p t  b u t  were  in such  smal l  

1 B. N. UePAL, P. M. VARMA, and S. P. CAPOOR, Curr, Sei. 9, 227 
0940). 

2 L. F.  MARTI~¢, A. K. BALLS, and H. H. MCK1NNEY, Science 87, 
329 (1938), -- M. MENmmNI and C. C. DELWlCHE, J. Biol. Chem. 189, 
177 (1951). - B. COMMONER and V. NEHARI, J. Gem Physiol. 36 (6), 
791 (1953). - M, M. LALORAYA and GOVINDJEE, Nature 175, 907 
(1955). -- S.RANJAN and T. RAJARAO, Flora (Jena) 143.87 (1956). 

3 M. • .  LALORAYA and GOVII'~nJEE, Nature 175, 907 (1955).- 
M. M. LALORAVA, GOVlNDJER, RAJNt VERMA, and T. RAJARA0, 
Exper. (in press). 

a S. RANJA~, GOVINDJEE, and M. M. LALORAYA, Proc. Natl. 
Inst. Sci. (India) 21, B 10, 42 (1955). 

5 EARL F. MCFARREN, Anal. Chem. 83, 168 (1951). 
6 F. C, BAWDEN, J. Sci. and Industr. Res. lS {3), 196 (1954).- 

F. C. BAWDFN and N. W. PI~1E, Annl. Rev. Pl. Physiol. 3, 171 (t952). 



[13. V. 1951;] Kurze Mitteihmgen - Brief Reports ] 81 

Chronmtogram showing anlino acids and amides of healthy and "Yellow mosaic" infected leaves of Hibiscus ¢sculentus. A and I) 
Reference solutions HA(t) and HA(:3)--Alcoholic extract of healthy leaves 0,001 and 0,003 ml spotted. MA(1) and MA(:lj-Alcoholie 

extract of Mosaic leaves, YA(I) and YA(.~) alcoholic extract of yellow mosaic leaves--severe infection. 

From left to right: Section No. I: Ha(i); Section No. II: HAll); Section No. II l :  YA{1); Section No. IV: A; Section No. V: HA(3); 
Section No. VI : MA(3) ; Section No. VII : YA0) ; Section No. Vll I : D. 

q u a n t i t i e s  t h a t  t h e  f a i n t  b a n d s  d i s a p p e a r e d  in  no  t i m e  
a n d  cou ld  n o t  be  p h o t o g r a p h e d .  0.01 ml  of h e a l t h y  leaf  
e x t r a c t  s p o t t e d  on  a s e p a r a t e  c h r o m a t o g r a m  c o n f i r m e d  
t he  p r e s e n c e  of t h e  a b o v e - m e n t i o n e d  a m i n o  acids  in 
h e a l t h y  l eaves  also t h o u g h  in a lesser  q u a n t i t y .  T y r o s i n e  
(av. R f  0.67;  I I I )  b a n d  was  e x t r e m e l y  deep  in  t h e  "Ye l -  
l ow-Mosa i c "  l eaves  a n d  i ts  i n t e n s i t y  dec rea sed  cons ider -  
ab ly  in t h e  " C o m p l e t e l y  Y e l l o w "  leaves  a l t h o u g h  i ts  
c o n c e n t r a t i o n  s t i l l  r e m a i n e d  m o r e  in  c o m p a r i s o n  to  t h a t  
of t he  h e a l t h y  leaves .  A s p a r t i c  acid (av.  R f  0-45; V I I  ; 
a b s e n c e  of g lyc ine  a n d  se r ine  e s t a b l i s h e d  b y  r u n n i n g  t h e  
c h r o m a t o g r a m  in  p h e n o l  s a t u r a t e d  wi th  b u f f e r  of p H  12) 
also inc reases  c o n s i d e r a b l y  in  t h e  " Y e l l o w  Mosa ic"  
leaves  b u t  i t  does  n o t  show a n y  v a r i a t i o n  as n o t e d  in 
ty ros ine .  

T h e  a m i d e  a s p a r a g i n e  (av, Rf  0. 395;  V I I I )  o v e r l a p p e d  
w i th  t h e  n e w  b a n d  ( IX)  is a new  f o r m a t i o n  in t h e  
"Ye l l ow  M o s a i c "  a n d  t h e  c o m p l e t e l y  ye l low leaves .  The  
i n t e n s i t y  of t h i s  b a n d  is more  in  t h e  l a t t e r  case.  I t  a p p e a r s  
t h a t  c o n c o m i t a n t  w i t h  t h e  s e v e r i t y  of in fec t ion ,  t h e r e  is 
an  i n c r e a s e d  f o r m a t i o n  of a spa r ag ine .  

O t h e r  c o m m o n  a m i n o  ac ids  p r e s e n t  in  a lcohol ic  ex-  
t r a c t s  were  g l u t a m i c  ac id  (av. R f  0 -51 - th r eon ine  a b s e n t ;  
VI), a l a n i n e  (Rf  0-56; V), a n d  one  m o r e  h a v i n g  a v e r a g e  
Rf  v a l u e  0,60 (IV) w h i c h  is a m i n o - b u t y r i c  acid.  

M e t a b o l i c  processes ,  l e ad ing  to  t h e  f o r m a t i o n  of a spa r -  
agine,  i nc r ea se  in  leuc ine ,  i so leucine ,  p h e n y l a l a n i n e ,  
t y ro s ine ,  a n d  a s p a r t i c  ac id  in  t h e '  'Ye l low Mosa ic"  leaves  
a n d  dec rease  in  t y r o s i n e  f r o m  " Y e l l o w - M o s a i c "  to  
" c o m p l e t e l y  Ye l l ow"  leaves ,  a re  y e t  to  be  s t u d i e d  a n d  
exp la ined .  O n l y  b i o c h e m i c a l  s t u d i e s  o n  " 'Ye l low-Mosa ic"  
v i rus  of " B h i n d i "  (Abelmoschus esculentus) i tself  c an  
revea l  w h i c h  of t h e s e  a m i n o  ac ids  are  t h e  c o n s t i t u e n t s  of 
v i rus  p r o t e i n  a n d  w h i c h  of t h e s e  r e m a i n  s i m p l y  as  t h e  
c h a n g e d  m e t a b o l i t e s  of t h e  hos t .  
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Zt~sammenfassung 

P a p i e r c h r o m a t o g r a p h i s c h e  A n a l y s e n  d e r  f re ien  A m i n o -  
sAuren u n d  A m i d e  in g e s u n d e n  u n d  m i t  (,yellow mo -  
sa i c , -Vi rus  in f i z i e r t en  B1/ i t te rn  yon  Abelmoschus escu- 
lentus zeigen n e b e n  e iner  Z u n a h m e  yon  Leuc in ,  P h e n y l -  
a l an in ,  Va l in  + M e t h i o n i n  u n d  A s p a r a g i n s R u r e  d ie  
B i l d u n g  e iner  nenen ,  n i n h y d r i n p o s i t i v e n  S u b s t a n z  u n d  
A s p a r a g i n  in d en  in f i z i e r t en  Bl f i t t e rn .  Es  w e r d e n  An-  
r e g u n g e n  fiir we i t e re  U n t e r s u c h u n g e u  g e m a c h t .  

Die Bi ldung  von Fusarinsi iure  
durch Fusarium lgcopersici in oivo 

Fusarium lycopersici Sacc.,  de r  E r r e g e r  e ine r  W e l k e -  
k r a n k h e i t  a n  T o m a t e n p f l a n z e n ,  b i tde t  in  R e i n k u l t u r  
n e b e n  a n d e r n  b io log i sch  w i r k s a m e n  S t o f f w e c h s e l p r o d u k -  
t en  a u c h  das  W e l k e t o x i n  Fusarinsiiure ( 5 - n - B u t y l - p i c o -  
linsAure) 1. Aus  K u l t u r e n  e in iger  v e r w a n d t e r  p f l a n z e n -  

1 E. GXU~tAnN, ST. NAE~'-RoTn und H. I(O~EL, Phytopath. Z. 2o, 
| (195'2).- PL. A. PLATTNER, W. KELL~:R und A. BOLLS:R, Helv. chim. 
Acta ,~7, 1379 (1954), - E. tlARDEGGER tlnd l~. NIKLES, [telv. chhn. 
Acta 39, "2~23 {1956). 


