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d a r k  per iod  (12 h).  M a x i m u m  l igh t  i n t ens i ty ,  a t  t he  p l a n t s  
was 1300 f . c .  The  p l a n t s  used  h a d  pods  12 days  p a s t  
an thes i s .  The  f i rs t  b l o o m  node  leaf  o f ' e ach  of four  p l a n t s  
was  inse r t ed  in to  a glass m a n i f o l d  c h a m b e r  a n d  sealed 
w i t h  p las t i c  clay. The  pressure  in t he  c h a m b e r  was redu-  
ced to  80 m m  m e r c u r y  a f t e r  w h i c h  i t  s lowly r e t u r n e d  to  
a t m o s p h e r i c  pressure .  R a d i o a c t i v e  c a r b o n  d ioxide  (Ca40~) 
was g e n e r a t e d  f rom BaC1403 a n d  a l lowed to  e n t e r  t he  
sealed man i fo ld  c h a m b e r .  150 ~]c of C a* was suppl ied  to  
t h e  c h a m b e r .  T h e  leaves  were  a l lowed to  p h o t o s y n t h e s i z e  
in  l i gh t  a t  850 f. c. for 3 h.  A t  t h e  end  of t h i s  pe r iod  t h e  
c o n t e n t s  of t h e  man i fo ld  were  f lushed  i n to  a 20 % K O H  
solu t ion .  

The  p l a n t s  were  d iv ided  in to  six p a r t s  : t h e  leaf  to  w h i c h  
t h e  ca402 was  suppl ied  ( ' supp ly  leaf ' )  ; t h e  s t e m  a n d  l eaves  
a b o v e  t h e  f i rs t  b loom node  ( ' s t em a b o v e ' ) ;  t h e  s t e m  a n d  
leaves  be low t h e  f i r s t  b loom node  ( ' s t em below') ,  t h e  
roo t s ;  t h e  ca rpe l ;  a n d  t h e  ovules.  T h e  p l a n t  p a r t s  were  
h a r v e s t e d ,  f rozen a n d  m a c e r a t e d  in l iqu id  n i t rogen ,  a n d  
t h e  p o w d e r e d  m a t e r i a l  dr ied  for 24 h a t  60°C. T he  dr ied  
p l a n t  m a t e r i a l  was  e x t r a c t e d  w i t h  80 % e t h a n o l  a n d  f i l ter-  
ed  t h r o u g h  XVha tman  no. i f i l te r  paper .  T h e  r e s u l t i n g  
e x t r a c t s  were  b r o u g h t  to  a v o l u m e  of 50 ml,  a n d  2 m l  
a l i quo t s  were  r e m o v e d ,  t a k e n  to  d r ynes s  in  1- inch p l a n c h -  
ets ,  a n d  c o u n t e d  in  a p r o p o r t i o n a l  coun te r .  

Results and Discussion. C a r b o n - 1 4  a c t i v i t y  in  t h e  p l a n t  
p a r t s  is g iven  in T a b l e  I. A b o u t  90 % of t h e  C 14 a c t i v i t y  
was  local ized in  t he  pod  (carpel  p lus  ovules) .  R e l a t i v e l y  

Tab. I. The distribution of 80% ethanol soluble carbon-14 labeled 
compounds in diffcrent parts of Pisum sativum 

Plant part CPM x l0 ~ S~% % C 14 translocated 

Carpel 546 =k 28 31 I --90 (pod) 
Ovules 1031 -4- 4 59 [ 
Stem above 68 q- 38 4 
Stem below 83 + 38 5 
Roots 14 -¢- ~6 1 
Total 1742 :[: 4 - -  
Applied leaf 7879 -4- 8 - -  

Each value is the average of the counts made from the respective 
part of 4 plants. 

S xlOO 
S~% = 

I/~ Avg. cPM 

Tab. II. The identification of sugars in extracts of Pisum sativum 

Extract 
Leaf Carpel Ovules 

Compound D 1 • Dz Dz D~ 

Sucrose 9.9 9.9 9.3 10.0 
Fructose 15.5 O 0 0 
Glucose 19.0 0 0 0 

D a = distance in inches of the spot from the origin developed with 
p-anisidine-PO 4. D 2 ~ distance in inches of the spot from origin 
located by measurement of radioactivity. 

l i t t l e  ( 1 % )  of t he  C14-1abeled c o m p o u n d s  was found  in t h e  
roo ts  a n d  9 % of t he  t r a n s p o r t e d  c a r b o n - t 4  was  f o u n d  in 
t h e  s t e m  a n d  t he  leaves  (StA a n d  StB). A l iquo t s  of t h e  
8 0 %  e t h a n o l  e x t r a c t s  f rom t h e  ' s upp ly  leaf ' ,  f rom t h e  
carpel ,  a n d  f rom t h e  ovu les  of i n d i v i d u a l  p l a n t s  were  
s p o t t e d  on  W h a t m a n  no  1 f i l ter  p a p e r  a n d  sub j ec t ed  to  
descend ing  c h r o m a t o g r a p h y  in a n - b u t a n o l  : e thano l  (95%) : 
w a t e r  so lven t  52:32:16.  Fo l lowing  40 h of d e v e l o p m e n t  
a t  a t e m p e r a t u r e  of a b o u t  7 5 ° F  t h e  p a p e r s  were  s p r a y e d  
w i t h  p - a n i s i d i n e - P O  4 a n d  deve loped  a t  95°F  3. S t r ips  
(11/~ in. wide) f rom these  c h r o m a t o g r a m s  were a n a l y z e d  
w i t h  a s t r i p  s c a n n e r  a t t a c h e d  to  a gas  flow Geiger  c o u n t e r  
w i t h  a mic romi l  w i n d o w  (150 mg/cm2).  T h e  d i s t ance  f rom 
t h e  or igin to  t h e  spo t s  deve loped  w i t h  p -an i s id ine-PO~ 
a n d  t h e  d i s t a n c e  f r o m  t h e  or ig in  to  t h e  zones  of r ad io -  
a c t i v i t y  was  m e a s u r e d  (Table  I I ) .  U n l a b e l e d  sucrose,  
f ructose ,  a n d  glucose were  t e n t a t i v e l y  iden t i f i ed  in  t h e  
ca rpe l  b y  t h e i r  color  d e v e l o p m e n t  a n d  sucrose  was  f o u n d  
to  be  loca ted  a t  t h e  s ame  d i s t a n c e  (D2) as  t h e  ' k n o w n '  
sucrose  f rom i ts  r ad ioac t i v i t y .  R a d i o a c t i v e  sucrose  was  
also f o u n d  to  be  p r e s e n t  in  t he  ovu les  a n d  in  t he  ' s upp ly  
leaf '  fol lowing t h e  3 h per iod.  W i t h  t h e  a l i quo t  used,  on ly  
r a d i o a c t i v e  sucrose  was  found  in  these  t w o  p l a n t  pa r t s .  
An a l i quo t  of t h e  e x t r a c t  f rom t h e  ca rpe l  was  t r e a t e d  w i t h  
a 1 %  so lu t ion  of inve r t a se ,  t h e n  t w o - d i m e n s i o n a l l y  co- 
c h r o m a t o g r a p h e d  w i t h  glucose a n d  f ruc tose  us ing  n-  
b u t a n o l  : e thano l  (95 %)  :wate r  (52:32:16) a n d  p h e n o l : w a -  
t e r  (4:1) as  t he  so lven t  sys tems .  

O n l y  r a d i o a c t i v i t y  in  t h e  glucose a n d  f ruc tose  'posi-  
t i ons '  was  found.  These  resu l t s  sugges t  t h a t  sucrose  is 
t h e  p r inc ipa l  fo rm of suga r  a c c u m u l a t e d  in t h e  leaf  a n d  
m a y  also be t h e  fo rm in which  t h e  p h o t o s y n t h a t e  is t r a n s -  
loca ted  to  t he  pod  in Pisum sativum d u r i n g  t he  3 h 
per iod.  Th i s  f ind ing  is in  a g r e e m e n t  w i t h  t h a t  found  for 
g rape  4, a n d  for s o y b e a n  5. The  s imi l a r i t y  of t he  d i s t r ibu -  
t ion  p a t t e r n  for labeled  p h o t o s y n t h a t e  a n d  p h o s p h o r u s -  
322 suggests  t h a t  t he  con t ro l l i ng  m e c h a n i s m  r e l a t i ng  t he  
' l oad ing '  of c o m p o u n d s  in to  t he  p h l o e m  in t he  leaf  a n d  
t he  t r a n s l o c a t i o n  to  si tes of u t i l i za t ion  in r e m o t e  o rgans  
m a y  be  p a r t i a l l y  s imilar .  

Zusammen/assung. Es  wurde  eine s t a r k e  V e r s c h i e b u n g  
des ca*-Antei ls  des  Achse lb l a t t e s  y o n  Pisum sativum zur  
F r u c h t  h i n ,  die in de r  Achse l  dieses ]31attes en t sp r i ng t ,  
b e o b a c h t e t .  Bis  zu 9 0 %  des  C 14 ( 8 0 %  Alkoho l f r ak t ion )  
der  P f l anze  b e f a n d  s ich n a c h  3 h in  de r  F r u c h t .  Der  H a u p t -  
an te i l  des C am dieses B la t t e s ,  der  Hiilse u n d  de r  S a m e n -  
an l agen  wurde  im R o h r z u c k e r  festgestel l t .  
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P o l i o v i r u s  P r o d u c t i o n  in H e L a  Cel l s  in  P r e s e n c e  
of  C o l c h i c i n e  

P r e v i o u s l y  t h e  ef fec t  of cotchic ine  o n  po l iov i rus  pro-  
d u c t i o n  was  i n v e s t i g a t e d  in  M a i t l a n d  cu l tu re s  of R h e s u s  
kidneyX). T h e  b e h a v i o u r  of h y d r o l y t i c  e n z y m e s  was  also 

i n v e s t i g a t e d  1, b u t  n o t  t h e  cy to log ica l  changes .  I n  t h i s  
p r e l i m i n a r y  r e p o r t  we descr ibe  biological  f ind ings  o n  
h u m a n  carc ino  m a 1 cells (HeLa)  t r e a t e d  w i t h  la rge  dose of 
t h e  a n t i m i t o t i c .  T h e  cells were  s u b c u l t u r e d  w i t h  c o m p l e t e  
m e d i u m  2 in ro l ler  tubes ,  or  covers l ip  cu l tu res .  

1 E. Kovics, Exper. 14, 295 (1958). 
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2-days  e x p l a n t s  were  i nocu la t ed  w i t h  0.5 ml  u n d i l u t e d  
Type  I po l iov i rus  (Mahoney  s t ra in )  e x h i b i t i n g  a t i t e r  of 
8.6 IDso/ml.  Di rec t  a d s o r p t i o n  of t h e  v i rus  was  a l lowed 
for  30 rain.  T h e  u n a d s o r b e d  i n o c u l u m  was  decan ted ,  
t he  cells were  w a s h e d  3 t i m e s  w i t h  phys io log ica l  sa l t  
so lu t ion  (PBS)  a n d  i n c u b a t e d  w i t h  comple t e  m e d i u m ,  
c o n t a i n i n g  1.5 vg  c o l c h i c i n e / 1 . 5  ml.  Con t ro l s  were  in- 
ocu la ted  w i t h  p s e u d o - i n o c u l u m  c o n t a i n i n g  no  v i rus  3. 
40 t u b e  cu l tu res  were used for a n  e x p e r i m e n t ,  20 were  
i nocu la t ed  w i t h  v i rus ,  20 se rved  as u n i n o c u l a t e d  controls ,  
w i t h o u t  colchicine,  to  c o m p a r e  v i rus  p r o d u c t i o n  in  un -  
m e d i c a t e d  H e L a  cells. Covers l ip  cu l tu re s  were processed  
b y  v i t a l  s t a in ing ,  or t h e  usua l  h i s to logica l  t e c h n i q u e s  a t  
va r ious  t i m e  in te rva l s .  T h e  cy to log ica l  f ind ings  will be  
r e p o r t e d  sepa ra t e ly .  T he  s u p e r n a t a n t  m e d i a  of t h e  
in fec ted  cell cu l tures ,  e x h i b i t i n g  3 to  4 + c y t o p a t h i c  
effect, were pooled 24 h a f t e r  infec t ion .  T i t r a t i o n  of t he  
two  in fec ted  g roups  was ca r r i ed  o u t  on  t u b e  cu l tu re s  of 
H e L a  cells. The  v i rus  p r o d u c t i o n  is i l l u s t r a t ed  in t h e  
Table .  

The  resu l t s  of two  assays  are t a b u l a t e d  for  e ach  group.  
B o t h  t h e  colchic ine  t r e a t e d  a n d  u n t r e a t e d  s y s t ems  
p roduced  large a m o u n t  of pol iovi rus .  T he  t i te rs ,  in  con-  

Effect of colchicine on poliovirus production in tissue culture 

Materials Repeated Virus growth 
titrations ~ in presence in absence 

of colchicine 

t r a s t  to  p rev ious  e x p e r i m e n t s  in  M a i t l a n d  cu l tu re s  of 
R h e s u s  k i d n e y  cortexX, were  high.  T h e r e  was a b o u t  t h e  
same or even  h ighe r  v i ru s  g r o w t h  in t he  p resence  of 
colchicine as in u n t r e a t e d  cu l tu res .  T h e  di f ference,  
however ,  was  w i t h i n  t h e  e r ro r  of t he  t i t r a t i o n  t e c h n i q u e s  
used.  

The  f indings  desc r ibed  are  of some i m p o r t a n c e .  T h e y  
sugges t  t h a t  t he  b i o c h e m i c a l  se t -up  of t he  mi tos i s  m a y  
be  se lec t ive ly  inh ib i t ed ,  w i t h o u t  i n t e r f e r r i ng  w i t h  t h e  
syn thes i s  of an  R N A  vi rus .  Espec i a l l y  t h e  sp ind le  for- 
ma t i on ,  the  p o i n t  of a t t a c k  of colchicine,  is ful ly inde-  
p e n d e n t  f rom processes  lead ing  to  t he  p r o p a g a t i o n  of polio- 
virus .  Thus  no t  all t h e  phys io log ica l  f unc t i ons  of a cell a re  
necessa ry  for t he  b io syn thes i s  of a virus ,  b u t  t h e r e  is 
ce r t a in  selectivity in  th i s  p h e n o m e n o n .  

S y s t e m a t i c  exp lo ra t ion  of t he  b e h a v i o u r  of D N A - c o n -  
r a in ing  v i ruses  in r ega rd  to  co lchic ine  t r e a t m e n t  is 
p l anned ,  t oge the r  w i th  p e r t i n e n t  b iochemica l  s tudies .  

Zusammen/assung. Die V e r m e h r u n g  des  Po l iov i rus  in  
H e L a  Zellen war  in G e g e n w a r t  ode r  A b w e s e n h e i t  s t a r k e r  
Colchic indosen gleich hoch. Die b i o c h e m i s c h e n  Prozesse  
bei  der  Sp inde lb i ldung  s ind s c h e i n b a r  u n a b h l i n g i g  y o n  
d e n e n  de r  B iosyn these  eines R N A - V i r u s .  

E. K o v A c s  

Deutsche Forschungsanstalt /i~r Psychiatrie, Max-P lanck -  
Institut,  Mi~nchen (Germany), September 12, 1961. 

Pooled supernatant of 10 
HeLa cell tube cultures Assay 1 7.60 7.75 
Same as above Assay 2 8.25 8.20 

On tube cultures of HeLa cells, bTiters as negat, logarithms IDG0/ml. 

2 E. KovXcs, V. STORTZ, and G. WAGNER, Z. Naturforschung 15b, 
116 (1960). 

a E. KovXcs, G. WAGNER, and V. STORTZ, Z. Naturforschung 15b, 
506 (1960). 

4 With the kind cooperation of Mrs. VICTORIA STORTZ. 

Aktivitiitsiinderungen der Lactatdehydrogenase 
im Miiuseplasma durch Beimpfung mit virus- 
haltigen Geschwulstfiltraten oder virushaltigen 

Gewebekultureri ~ 

D u r c h  t i e r expe r imen t e l l e  u n d  e l e k t r o n e n m i k r o s k o p i -  
sche U n t e r s u c h u n g e n  wurde  ges icher t ,  dass  in  e in igen  
Impfgeschwi i l s t en  de r  Maus  v i ru sa r t i ge  K 6 r p e r  e n t h a l t e n  
sind,  die bei  n e u g e b o r e n e n  M~iusen mye lo i sche  L e u k ~ m i e n  
v e r u r s a c h e n  2.a. W~khrend de r  m o n a t e l a n g e n  L a t e n z z e i t  bis  
zur  E n t w i c k l u n g  de r  Leuk~imien g ib t  es p r a k t i s c h  ke ine  
Nachwe i smGgl i chke i t en  des  Vi rus  oder  seiner.  I n f ek t i ons -  
folgen. I n  d iesem Z u s a m m e n h a n g  s ind U n t e r s u c h u n g e n  
y o n  B e d e u t u n g ,  in  d e n e n  auf fa l l ende  E r h S h u n g e n  de r  
F e r m e n t a k t i v i t i i t  v o n  L a c t a t d e h y d r o g e n a s e  (LDH)  n a c h  
I n j e k t i o n  y o n  G e s c h w u l s t f i l t r a t e n  b e r i c h t e t  wird4;  die 
A u t o r e n  w u r d e n  d u r c h  ih re  E r g e b n i s s e  ve ran la s s t ,  e in 
i i b e r t r a g b a r e s  Agens  in  den  u n t e r s u c h t e n  Geschwfi ls ten  
a n z u n e h m e n .  

Aus e iner  de r  Leuk~imien,  die wi r  d u t c h  v i rusha l t i ge  
Geschwul s t f i l t r a t e  des Mi i u s e i m pf t um or s  Sa I e rzeugt  ha -  
ben,  k o n n t e n  wit ,  iLhnlich a n d e r e n  A u t o r e n  ",8, ein Vi rus  
in vitro isol ieren u n d  z i i ch ten  ~. Es  lag d e s h a l b  nahe ,  die 
W i r k u n g  be ide r  v i r u s h a l t i g e r  E x t r a k t e ,  der  leuk~imogenen 
Geschwul s t f i l t r a t e  u n d  de r  Kul tu r f l t i s s igke i t en  des in 
vitro g e h a l t e n e n  Virus ,  au f  die Akt ivi t~i t  de r  P l a s m a - L D H  
zu u n t e r s u c h e n .  

Methodik. V o m  Tier  w u r d e n  Virus lGsungen d u r c h  Her -  
s t e l l ung  zel l f reier  F i l t r a t e  aus  d e m  M~iuseasci tes tumor  

Sa I, wie fr t iher  angegeben,  g e w o n n e n  3, Aus v i r u s h a l t i g e n  
Suspens ionsku l t u r en  yon  L-Zel len  w u r d e n  auf  d e m  HGhe- 
p u n k t  der  c y t o p a t h o g e n e n  Ver~inderungen Z e l l h o m o g e n a t e  
herges te l l t  u n d  deren  t 3be r s t and  n a c h  Z e n t r i f u g i e r u n g  
bei  1560 g fiir 20 rain  ve rwende t .  Aus n o r m a l e n  v i rus -  
f re ien K u l t u r e n  v o n  L-Zel len  w u r d e n  ebenso lche  H o m o -  
gcnat t ibers t~inde Itir K o n t r o l l v e r s u c h e  herges te l l t .  3 Ver -  
s u c h s g r u p p e n  ausgewachsene r  Hitndlerm~.use w u r d e n  m i t  
jeweils 0,2-0,5 ml e iner  de r  L 6 s u n g e n  i n t r a p e r i t o n e a l  
be impf t .  48-72 h n a c h  B e i m p f u n g  er fo lg te  die ]31utent-  
n a h m e  tei ls  d u t c h  H e r z p u n k t i o n ,  tei ls  d u r c h  O r b i t a l e n t -  
nahme .  I m  a b z e n t r i f u g i e r t e n  P l a s m a  w u r d e  die L D H -  
Akt iv i t i i t  d u r c h  den  D P N - H - T e s t  im U V - S p e k t r o p h o t o -  
m e t e r  (Eppendor f )  gemessen  u n d  in E i n h e i t e n  n a c h  Bfi- 
che r  b e r e c h n e t  (Tabelle) .  

Es  l and  sich eine E r h G h u n g  de r  L D H - W e r L c  n a c h  Ga-  
ben  yon  G e s c h w u l s t f i l t r a t e n  au f  das  3fache de r  N o r m  im 
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