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tox in - induced  halo a r o u n d  t he  si te  of inocu la t ion  (in a b o u t  
6 to 8 days)  d isks  were p u n c h e d  wi th  a m i n i a t u r e  cork borer  
f rom the  bacter ia- f ree  pa r t s  of t h e  ha los  and  f rom the  n o r m a l  
green  areas  of t he  s ame  leaf r e spec t ive ly  (control).  The  
ac t iv i ty  of g lucose -6 -P -dehydrogenase  was m e a s u r e d  in cell- 
free ex t r ac t s  f rom t he  af fec ted  and  cont ro l  t i s sues  according 
to s t a n d a r d  s p e c t r o p h o t o m e t r i c  t echn iques .  As shown  in 
Fig. I (a, b) t he  ac t iv i ty  of g lucose -6 -P-dehydrogenase  was  in- 
creased b y  a b o u t  250 per  cen t  over  t he  control .  The  ac t iv i ty  
of 6 -phosphoglucon ic  dehyd rogenase  was  also m a r k e d l y  h igher  
in t he  af fec ted  areas.  

To e l imina te  t he  poss ib i l i ty  of a n y  c o n t a m i n a t i o n  b y  
bacter ia l  cells t h e  P s e u d o m o n a s  t abac i  s t r a in  used  in these  
inves t iga t ions  was  cu l t iva t ed  for 48 hou r s  on  Czapek-Dox  
n u t r i e n t  and  t he  e x p e r i m e n t s  were repea ted  by  t he  use  of 
cu l tu re  f i l t rates .  T he  cu l tu re  f i l t ra tes  were in jec ted  into t he  
in terce l lu lar  spaces  of ha l f  leaves  ( in tac t  p lan t s ) ;  t he  o ther  
ha lves  of t he  s am e  leaves  in jec ted  w i t h  Czapek-Dox  n u t r i e n t  
served as controls .  Samples  were t a k e n  a t  va r ious  in te rva l s  af ter  
m jec t i on  and  t he  e n z y m e  ac t i v i t y  was  de te rmined .  Af te r  3 days ,  
as shown  in Fig. I (c--e), t h e  ac t iv i ty  of g lucose-6-P-dehydro-  
genase  was  increased  in th i s  case too. O the r  t ypes  of cont ro ls  
were also used :  (t) one  ha l f  of t he  leaves  was  in jec ted  w i th  
Czapek-Dox  n u t r i e n t  and  t he  o the r  wi th  H~O and  (2) one  hal f  
wi th  H~O a n d  t he  o the r  r e m a i n e d  en t i re ly  in tac t .  The  com-  
par i son  of ha l f  leaves  ind ica ted  t h a t  tile in jec t ion  of Czapek-  
D o x  n u t r i e n t  h a r d l y  a f fec t s  t he  g lucose -6 -P-dehydrogenase  
ac t i v i t y  as c o m p a r e d  to t he  wa t e r  control .  However ,  t he  in- 
jec t ion  of wa t e r  i tself  leads  to an  increased  e n z y m e  ac t i v i t y  
over  t he  u n t r e a t e d  cont ro l  (Fig. I e,/). 

The  above  resu l t s  show t h a t  t he  response  of hos t  t i s sues  
a t t a cked  b y  d i f ferent  p a t h o g e n s  is s imi lar :  t he  ac t iv i ty  of t he  
f irst  two e n z y m e s  of t h e  hexose  m o n o p h o s p h a t e  s h u n t  in- 
creases.  The  e v e n t u a l  c o n t r i b u t i o n  of t h e  e n z y m e s  of t he  
p a t h o g e n  to t h e  changes  observed  was  e I imina ted  in t he  v i rus  
work  e) and  in t he  p r e s e n t  s tud ies  w i t h  bacter ia l  cu l tu re  fil- 
t ra tes .  The  effect  is obv ious ly  indi rec t  a n d  we are fac ing  a 
typ ica l  , , r esponse"  of t he  hos t  t issues .  T he  resu l t s  p resen ted ,  
pa r t i cu la r ly  those  ob ta ined  b y  t h e  inj ec t ion of pu re  t a p  water ,  
give a good evidence  for t h e  non  specif ic i ty  of t he  react ion.  
The  response  ( increased e n z y m e  ac t iv i ty  or  synthes is )  is 
a p p a r e n t l y  evoked  b y  a s t i m u l u s  m i g r a t i n g  f rom the  si te  of 
damage .  This  p h e n o m e n o n  seems  to be re la ted  to t he  h igher  
e n z y m e  act iv i t ies  found  in sliced alld washed  t u b e r  • 
I t  is possible  t h a t  t h e  more  in tens ive  opera t ion  of t he  pen tose  
p h o s p h a t e  s h u n t  in d iseased  t i s sue  ~) and  in washed  t u b e r  
slices ~) m i g h t  be  exp la ined  b y  t he  s a m e  p h e n o m e n o n ,  i.e. b y  
an  increased  ac t i v i t y  (synthesis)  of some  of t he  e n z y m e  s y s t e m s  
involved.  T h e  s imi la r i ty  be tween  t he  metabo l i c  a l t e ra t ions  
in w a s h e d  t i s sue  slices and  d iseased  t i ssues  is also i nd i ca t ed  by  
t he  increased " T P N H  ox i da se"  a c t i v i t y  charac te r i s t i c  for  
bo th  cases  2 b), *). 
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Oibberellin Activity of Steviol, a Plant Terpenoid 

Gibberel l in responses  are  h ighIy  specific, i.e. t h e y  h a v e  n o t  
been  p roduced  b y  a n y  o the r  chemical ,  and  no gibberelIin- 
analogs ,  e i ther  n a t u r a l  or  syn the t i c ,  h a v e  so far  been  repor ted .  
I t  is there fore  of in t e res t  t h a t  a p l a n t  d i terpenoid ,  s teviol ,  
gave  a d i s t inc t  r eac t ion  in a sy s t em,  t he  d-8 dwar f  m u t a n t  of 
Zea mays, which  so far  ha s  r e sponded  on ly  to gibberellins~). 
Steviol  (I) is t h e  ag lycone  of s tevioside,  a glycoside a b u n d a n t  
in Stevia rebaudiana, a m e m b e r  of t he  composi tes .  The  ugly-  
cone is ob ta ined  af te r  e n z y m a t i c  hydrolys is ,  acidic hydro lys i s  
y ie ld ing  iso-steviol~),~). T he  abso lu te  conf igura t ions  of s teviol  
a n d  iso-steviol  (II) h a v e  r ecen t ly  been  announced~),5) .  Stevio-  
side ha s  t h r ee  g lucopyranose  un i t s  a t t a c h e d  to t he  aglycone2).  

The  chemica ls  (steviol as s o d i u m  salt) were appl ied to t h e  
t e s t  p l an t s  5 days  af ter  ge rmina t i on  in 0-1 ml  of a 0"05% 
Tween-20  solut ion.  The  p l an t s  were raised in 27 ~ an d  
8 hour s  l igh t  da i ly  ( app rox ima te ly  900 foot -candles  w a r m -  
whi te  f luorescen t  t ubes  p lus  i ncandescen t  lamps) .  Seven  d a y s  
following t r e a t m e n t  t he  s u m  of t h e  f irst  and  second leaf s h e a t h  
was  recorded.  The  response  to s teviol  a long  w i th  t h a t  to 
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gibberel l in A 3 (III) is shown  ill Fig. t .  I t  can  he  seen t h a t  
a p p r o x i m a t e l y  t he  s a m e  response  is ob ta ined  w i t h  10 vg  
s teviol  a n d  0 'I  [zg gibberell in A a per  p lant .  A l t h o u g h  the  acti-  
v i t y  of s teviol  is t h u s  cons ide rab ly  lower t h a n  t h a t  of gibberel-  
l in A 3 t he  response  is h igh ly  s ignif icant .  Iso-stevioI,  in wh ich  
t he  C/D r ing ha s  a spa t ia l  a r r a n g e m e n t  d i f ferent  f rom t h a t  in 
t he  gibberell ins,  was  inact ive .  

The  specific s t r u c t u r e  of t he  A r ing  of t he  gibberell ins h a s  
been  considered as of  p r i m a r y  i m p o r t a n c e  for i ts  bioIogical 
ac t iv i ty ,  t he  presence  of t he  
l ac tone  r ing be ing  par t i cu-  
lar ly  emphasized6),~) .  Ste-  
viol is lacking  in the  l ac tone  
ring. Allogibbereric acid, 
which  has  the  s ame  s t ruc-  
tu re  as A a excep t  for t he  
absence  of the  l ac tone  ring, 
is inac t ive  in mos t  gibberel-  
l in t e s t s  6), s), b u t  was  found  
to h a v e  a p p a r e n t  gibberell in 
a c t i v i t y  in de lay ing  flower- 
ing  in peas  by  0"5 nodes  
while i t  did no t  affect  s t e m  
e longat ion  ill t he  s ame  
p l a n t  9). F r o m  deg rada t ion  
of C14-1abelled gibberellic Fig. 1. Growth response of dwarf 
acid i t  was conc luded  t h a t  a mu tan t  d-a of Zea mays  to 0.t ~g 
tr icyclic d i te rpene  ske le ton  gibberellinA ~ (left) and 10~g steviol 
m a y  pa r t i c ipa te  as p recursor  (center). Right = untreated control 
ill t h e  b iosyn thes i s  of gibbe-  
rellin. Ill r ing  B, con t r ac t ion  wi th  the  fo rma t ion  of a cyclo- 
pen tane -ca rboxy l i c  acid un i t  v i a  a 9 : f 0 - d i o x y g e n a t e d  in ter -  
med ia t e  was  shown  to occur  f rom the  label l ing pat tern1~ 
F r o m  these  resu l t s  i t  appear s  t h a t  s teviol  m a y  add  to our  
u n d e r s t a n d i n g  of t he  s t r u c t u r a l  specif ic i ty  and  t he  bio- 
syn thes i s  of t he  gibberell in molecule.  F u r t h e r  s tud ies  wi th  
t he  c o m p o u n d  are  there fore  in progress  and  will be repor ted  
later.  

This  research  was  in pa r t  suppo r t ed  b y  g r a n t  No. G- t6 4 0 8  
f rom the  Na t iona l  Science F o u n d a t i o n ,  W a s h i n g t o n ,  D.C., 
USA.  W e  are i ndeb ted  to Dr. ]3. O. PHINNEY for generous  
suppl ies  of t he  m u t a n t  dwarf  maize  seeds. 
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