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Conclusions. D P P D  p r o t e c t s  w h e n  g iven  b y  m o u t h  
a g a i n s t  o x y g e n  tox ic i ty .  T h e  degree  of p r o t e c t i o n  var ies  
d i r ec t l y  w i t h  t h e  n u m b e r  of app l ica t ions ,  i n d i c a t i n g  t h a t  
D P P D  is a c c u m u l a t e d  in  t issue.  

Since t h e  s ame  c e n t r a l  n e r v o u s  s y s t e m  response  to  
h y p e r b a r i c  o x y g e n  was  seen in all  mice  i t  does  n o t  seem 
to  be  i n v o l v e d  in t h e  m e c h a n i s m  of D P P D  pro tec t ion .  
T h e  m e c h a n i s m  is n o t  known,  b u t  c o n t r a r y  to  t he  resu l t s  
of JAMIESON a n d  VAN DEN BRENK, t h e  lungs  were  less 
d a m a g e d  in  t r e a t e d  an imal s .  

These  da t a ,  s ave  for  t h e  excep t ion  no ted ,  s u b s t a n t i a l l y  
con f i rm  those  of JAMIESON a n d  VAN DEN BRENK. T h e r e  is, 
however ,  a g r ea t  s t r a i n  d i f ference  in t h e  to l e rance  of mice  
to  h y p e r b a r i c  oxygen .  U n t r e a t e d  C~H mice  s u r v i v e d  t h e  
s ame  pressure  m u c h  longer  t h a n  t h e  s t r a i n  t h e y  used. 

Some  p r e l i m i n a r y  e x p e r i m e n t s  in  wh ich  u n t r e a t e d  a n d  
D P P D  fed mice  were  r e t u r n e d  to  a i r  a t  a t m o s p h e r i c  
p ressu re  a f t e r  v a r y i n g  i n t e r v a l s  in  h y p e r b a r i c  o x y g e n  
show t h a t  D P P D  g rea t ly  e x t e n d s  t h e  t i m e  t h e y  can  spend  
in  h y p e r b a r i c  o x y g e n  w i t h o u t  obv ious  d a m a g e  ~. 

Rdsumd. Des souris  adu l t e s  t r a i t6s  au  p r6a lab le  p a r  du  
N, N-diphenyl-p-ph6nyl~ne d i a m i n e  s o n t  pro t6g6s  c o n t r e  
la  tox ic i t6  du  oxyg~ne  hype rba r i6 .  L a  p r o t e c t i o n  es t  
d 6 p e n d e n t e  du  dosage.  Le  m 6 c h a n i s m e  es t  i nconnu .  
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C y t o k i n i n  a n d  G i b b e r e l l i n - L i k e  A c t i v i t y  i n  t h e  S p r i n g  S a p  o f  T r e e s  

T h e  h o r m o n a l  con t ro l  of t he  physio logica l  processes  b y  
w h i c h  dec iduous  t rees  beg in  ac t ive  g r o w t h  in sp r ing  h a s  
been  t h e  s u b j e c t  of m u c h  specu la t ion  a n d  i n v e s t i g a t i o n  1-s. 
Of d i r ec t  i n t e r e s t  to  t he  p r e s e n t  work  is t h e  d e m o n s t r a t i o n  
b y  1NIANDA a n d  PUROHIT 4 t h a t  gibberel l ic  acid will i n i t i a t e  
t h e  release of sugar s  f rom s t a r c h  s to red  in twigs.  As 
m e a s u r e d  b y  t he  increase  in b u d  b u r s t  ( d o r m a n c y  release),  
app l i ed  g ibbere l l ic  ac id  will also o v e r c o m e  t h e  effect  of a 
s u b s t a n c e  caus ing  d o r m a n c y  in  b i r c h  5. EAGLES and 
~.¥AREING 5 also o b s e r v e d  in  Acer pseudoplatanus ' s ignifi-  
c a n t  changes  in t h e  levels  of e n d o g e n o u s  g ibbere l l ins  
d u r i n g  D e c e m b e r - A p r i l ' .  R e c e n t l y  SKENE ~ has  d e m o n -  
s t r a t e d  g ibbere l l in  a c t i v i t y  in  t h e  b leed ing  sap  col lected 
f rom Vitis vini/era pr ior  to  b u d  burs t .  

Kin in - l ike  c o m p o u n d s ,  t o g e t h e r  w i t h  g ibbere l l ins ,  m a y  
also b e  i m p l i c a t e d  in b u d  b u r s t  s ince b e n z y l a d e n i n e  will 
b r e a k  d o r m a n c y  in V. vial/era 7 a n d  in unch i l l ed  seeds  of 
a n u m b e r  of species of dec iduous  t rees  8. A pp l i c a t i on  of 
k i n e t i n  to  l a t e ra l  b u d s  of peas  enab les  t h e m  to  o v e r c o m e  
apical  d o m i n a n c e  9, a l t h o u g h  a u x i n  m u s t  be  a d d e d  to  t he  
b u d  if i ts  g r o w t h  r a t e  is to  be  of t he  s ame  m a g n i t u d e  as 
t h a t  of a n  u n i n h i b i t e d  l a t e ra l  b u d  x0. T h e  b leed ing  sap  of 
Acer saccharum was  s h o w n  b y  NITSCH a n d  N I T S C H  11 t o  

c o n t a i n  s u b s t a n c e s  w i t h  cy tok in in - I ike  a c t i v i t y  s h o r t l y  
before  b u d  bu r s t .  T h u s  in  ea r ly  sp r ing  suppl ies  of g ibbe-  
rel l ins a n d  cy tok ins  m a y  b e c o m e  ava i l ab le  to  b u d s  e i t he r  
b y  release or  b y  syn thes i s  w i t h i n  t h e  b u d s  themse lves ,  or  
as impor t s ,  t o g e t h e r  w i t h  n u t r i e n t s ,  in  t h e  a scend ing  sap. 
W e  h a v e  a l r eady  s h o w n  t h a t  t he  xy l em sap  of a n u m b e r  
of h e r b a c e o u s  p l a n t s  c o n t a i n s  b o t h  k in in- l ike  l* a n d  
g ibbere l l in - l ike  t ,  s u b s t a n c e s  (see also 1,). 

Th i s  c o m m u n i c a t i o n  dea ls  w i t h  a n  e x a m i n a t i o n  of t he  
k in in  a n d  g ibbere l l in  ac t iv i t i e s  of t h e  spr ing  sap  of 2 t ree  
species. 

X y l e m  sap  was  col lected f rom sycamore  (A. pseudo- 
platanus) a n d  b i r c h  (Betula pubescens) in  M a r c h  1966, 
i m m e d i a t e l y  p r io r  to  b u d  bu r s t .  Sap  used  for g ibbere l l in  
d e t e r m i n a t i o n  was  o b t a i n e d  b y  sawing  d o w n  a 6 m h igh  
s y c a m o r e  t r ee  a n d  col lec t ing  t h e  s ap  b leed ing  f rom t h e  
r e m a i n i n g  s t u m p  (30 cm high)  a n d  roo t  sys tem.  Sap  for 

c y t o k i n i n  d e t e r m i n a t i o n  was col lec ted  b y  b o r i n g  a hole  
(30 c m  a b o v e  g r o u n d  level) t h r o u g h  t h e  b a r k  i n to  t h e  
x y l e m  of b i r ch  a n d  s y c a m o r e  t rees ,  a n d  f i t t i ng  a piece of 
p o l y t h e n e  t u b e  i n to  t he  hole. I n  b o t h  cases t he  sap  was 
col lected for  12 h, i m m e d i a t e l y  f rozen a n d  k e p t  a t  -- 20 °C 
un t i l  requi red .  

Gibberellin determination. Afte r  t hawing ,  100 ml  of sap  
was  processed  as  desc r ibed  e lsewhere  t5 T h e  f inal  e luan t s ,  
f rom t h e  t h i n  l ayer  c h r o m a t o g r a m s  of t h e  2 f r ac t ions  
(acidic, a n d  bas ic  + neu t r a l )  were  a s sayed  for  g ibbere l l in  
c o n t e n t  us ing  t h e  b a r l e y  e n d o s p e r m  assay  le,1~, a n d  t he  
Meteor  pea  b ioa s say  iS. The  resu l t s  o b t a i n e d  f rom t h e  
f r ac t i on  e x t r a c t e d  a t  p H  7.5 a re  s h o w n  in F igure  1. On ly  
th i s  f r ac t ion  showed  a n y  s ign i f i can t  ( P  < 0.05) a m o u n t s  
of g ibbere l l in - l ike  subs t ances .  W h i l e  t he  b a r m y  e n d o s p e r m  
as say  showed  one  zone of a c t i v i t y ,  R f  0.3-0.6,  2 peaks  
(Rf  0 .2-0.3  a n d  0.5-0.6)  were o b t a i n e d  us ing  t h e  Meteor  
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p e a  assay.  I t  is k n o w n  t h a t  t hese  assays  are  di f ferent ia l ly  
sens i t ive  t o  var ious  charac te r ized  gibberellins~S,xL 

Cytokinin determination. Afte r  thawing ,  45 ml  of sap  
f rom each species were pa r t i t i oned  be tween  bu tano l  and  
water ,  c h r o m a t o g r a p h e d  as prev ious ly  descr ibed ~* and  
assayed  using MILLER'S soybean  callus b ioassay  ~°. The  
resul ts  (Figure 2) d e m o n s t r a t e  3 peaks  of cy tok in in-  
like ac t iv i ty ;  Rf  0.2-0.4 in the  aqueous  fract ion,  and  Rf  
0.1-0.5, 0.8-1.0 in t he  bu tano l  f ract ion.  Thus  these  com-  
p o u n d s  have  p roper t i e s  s imilar  (butanol  solubil i ty,  Rf ,  
k in in  ac t iv i ty)  to  those  of subs t ances  isolated f rom maize  
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Fig. 1. Barley endosperm and meteor pea assay for presence of 
gibberellin-like substances in a fraction extracted at pH 7.5 from the 
bleeding sap of A. pseudoplatanus. Black portion of the histograms 
indicates significant difference from controls at, at least P of 0.05. 

b y  MILLER 21, sugges t ive  Of t h e  presence  of a zeat in- l ike 
c o m p o u n d  w i t h  i ts  nucleoside and  nucleot ide .  The  Rf  of 
k n o w n  zeat in  (kindly suppl ied  b y  Prof .  D. S. LETHAM) is 
0.2--0.4 in the  bora te  sys tem,  i.e. roughly  co r respond ing  
wi th  t he  c o m p o u n d s  of low Rf  in t he  bu tanol - so lub le  
f ract ion.  W o r k  is in progress  on the  chemical  i d e n t i t y  of 
t he  u n k n o w n  factor .  

These  resul ts  c lear ly  show t h a t  before bud  b u r s t  in 
spring,  t he  x y l e m  sap  of some  t ree  species con ta ins  cy to -  
kinins  and  gibberel l in-l ike subs tances .  The  source of these  
subs t ances  in t h e  t ree  is n o t  readi ly  es tabl i shed.  They  m a y  
or ig inate  in e i ther  the  roo ts  or t he  x y l e m  p a r e n c h y m a  of 
t he  t r u n k  and  m a y  be syn thes ized  de novo or re leased 
f rom s torage  ~. I f  t h e y  or ig inate  f rom the  roots,  t he  roo ts  
m u s t  be e i ther  growing, or a t  least  in a n o n - d o r m a n t  s t a t e  
jus t  before bud  burs t :  a suggest ion wh ich  is s u p p o r t e d  by  
ENGLER zI~, COCKERHAM ~4 and  JolqES ~s who  all r e p o r t  
ac t ive  roo t  g r o w t h  in A. pseudoplatanus t h r o u g h o u t  m o s t  
of t he  winter .  Release  of h o r m o n e s  f rom the  x y l e m  pa ren -  
c h y m a  would  be cons i s t en t  w i th  t h e  obse rva t ion  t h a t  
d o r m a n t  buds,  on d e t a c h e d  root less  twigs  of beech  can be 
induced  to  b reak  d o r m a n c y  by  cont inuous  illumination*S, 
an obse rva t ion  t h a t  has  been  conf i rmed by  the  p r e s e n t  
authors .  

The  act ivi t ies  of cy tok in ins  and  gibberel l ins  in b u d  b u r s t  
a re  l ikely to  be diverse  s ince t h e y  are  involved  in t h e  
regula t ion  of p h e n o m e n a  rang ing  f rom t h e  mobi l iza t ion  
of ass imila tes  and  inorganic  substancesa,*r  to  cell divi-  
s ion *s and  p ro te in  syn thes i s  *°. H o w e v e r  i t  seems l ikely 
t h a t  if t he  roots  syn thes ize  and  e x p o r t  cy tok in ins  22 and  
gibberel l ins  is t he  roo ts  m u s t  ac t  in concer t  w i t h  t he  buds  
themselves .  The  buds  are k n o w n  to  be si tes of auxin  
synthes is ,  the  bas ipe ta l  m o v e m e n t  of which  m a y  in t u r n  
pa r t i a l ly  cont ro l  roo t  g rowth  80-8s. 

Zusammen]assung. Die Xylems/ i f t e  yon  Acer pseudo- 
platanus und  Betula pubescens e n t h a l t e n  vor  d e m  Aus-  
t re iben  der  K n o s p e n  im Fr i ih j ah r  Cytokin ine  und  Gib- 
berellin-i~hnliche Stoffe. Diese s t a m m e n  e n t w e d e r  aus den  
Wurze ln  oder  aus dem X y l e m p a r e n c h y m .  
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Fig. 2. Soybean callus bioassay for presence of kinin-like substances 
in aqueous and butanol fractions of bleeding sap of A. pseudoplatanus 
and B. pubescens. Black portion of the histograms indicates significant 
difference from controls at, at least P of 0.05. 
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