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(4) In  f ish No. 4 t h e  m a i n  b r a n c h  of t h e  r a m u s  la te ra l i s  
vag i  was  c u t  a n t e r i o r l y  on  b o t h  s ides;  t he  v e n t r a l  b r a n c h  
of t h i s  ne rve ,  however ,  was  c u t  on ly  a t  t h e  lef t  side. So, 
of all  t r u n k  la te ra l i s  sense  organs ,  on ly  t h e  sma l l  p i t  
o rgans  a t  t h e  v e n t r a l  p a r t  of t h e  r i g h t  side were  st i l l  
i n n e r v a t e d .  A n u m b e r  of c lear  a n d  o r i en t ed  r eac t ions  
were o b s e r v e d  on  s t i m u l a t i o n  of t h e  ta i l  region a t  t h e  
r i g h t  side, t h o u g h  on ly  w i t h  r e l a t ive ly  s t r o n g  cu r ren t s .  I n  
a few cases a ' r eve r sed '  r e sponse  occu r red  on  s t i m u l a t i o n  
of t he  lef t  s ide;  aga in  (see above)  i n t a c t  e lec t ro recep tors  
of t h e  r i g h t  side were  e v i d e n t l y  invo lved .  

T h e  fol lowing conclus ions  c a n  be  d r a w n :  (a) F r o m  1 
a n d  2: t he  e x t e r n a l  t a s t e  b u d s  a re  n o t  a t  al l  i n v o l v e d  in 
e lec t ro recep t ion .  (b) F r o m  2: e l ec t ro recep t ion  res ides  in  
l a t e ra l  sense  organs .  (c) F r o m  3 a n d  4: t h e  smal l  p i t  o r g a n s  
a re  e lec t roreceptors .  

T h e  e x p e r i m e n t s  are  to  be  con t inued .  

Zusammenfassung. Zwergwelse  (Amiurus nebulosus) 
s ind  e lek t r i sch  sehr  empf ind l i ch .  G e b l e n d e t e  Tiere  
sprechen ,  je  n a c h  de r  Stromst~trke,  au f  s c h w a c h e  S t r 6 m e  
o h n e  Dressu r  m i t  b iologisch b e d e u t s a m e n  R e a k t i o n e n  
an :  Auswe ichen  oder  AnnAhern  u n d  gegebenenfa l l s  
S c h n a p p e n .  Auf  G r u n d  e inse i t iger  D e n e r v i e r u n g s v e r s u c h e  
k o n n t e  fes tges te l l t  werden ,  dass  die sehr  zah l r e i chen  i~us- 
se ren  G e s c h m a c k s k n o s p e n  m i t  d e m  E m p f a n g  s chwach -  
e l ek t r i s che r  Reize  n i c h t s  zu t u n  h a b e n .  Als E lek t ro rezep -  
t o r e n  erweisen  sich v i e l m e h r  die a n a t o m i s c h  zu r  G r u p p e  
de r  ampul l / i r en  Se i t ens inneso rgane  geh6rigen,  ebenfa l l s  
in  wei te r  V e r b r e i t u n g  a m  K 6 r p e r  v o r k o m m e n d e n  c~small 
p i t  o rgans  ,. 
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Protection against Hyperbaric Oxygen Toxicity 

JAMIESON a n d  VAN DEN B R E N K  1 h a v e  s h o w n  t h a t  i n t r a -  
p e r i t o n e a l  in j ec t ions  of N,N-diphenyl-p-phenylene di- 
a m i n e  ( D P P D )  p r o t e c t s  r a t s  a n d  W a l k e r  a n d  El iza  s t r a i n  
mice  aga in s t  tox ic  effects  of l a t e r  exposu re  to  100% 
o x y g e n  a t  5 a t m o s p h e r e s .  These  effects  i nc luded  convu l -  
sions,  l ung  d a m a g e  a n d  e v e n t u a l  d e a t h .  W e  h a v e  o b t a i n e d  
s imi la r  r e su l t s  in  C3H mice  a f t e r  feed ing  D P P D .  T h e  degree  
of p r o t e c t i o n  is l i nked  to  t h e  n u m b e r  of feedings  a n d  
p r e s u m a b l y  to  t i ssue  a c c u m u l a t i o n  of D P P D .  

Methods. A 2% so lu t ion  of D P P D  ~ in sesame oil was  
fed b y  s t o m a c h  t u b e  to  g roups  of a d u l t  C3H mice  (some 
o b t a i n e d  f rom J a c k s o n  Memor i a l  L a b o r a t o r y ,  B a r  
H a r b o r ,  Maine  a n d  some  f rom C u m b e r l a n d  View F a r m s ,  
C u m b e r l a n d ,  Virginia) .  Dose was  a d j u s t e d  to  b o d y  
we igh t :  in  t h e  f i r s t  2 e x p e r i m e n t s  a t o t a l  of 0.56 g of 
D P P D / k g  mouse  was  d iv ided  e v e n l y  a m o n g  7 da i ly  feed- 
ings.  P r e v i o u s  exper i ence  showed  th i s  to  be  n e a r  t h e  
l e t h a l  l imi t ;  8 feedings  (0.64 g/kg) usua l ly  kills a la rge  
pe rcen tage .  

I n  s u b s e q u e n t  e x p e r i m e n t s  6, 4, a n d  3 da i ly  feedings  of 
t he  s ame  so lu t ion  were  used. Con t ro l  a n i m a l s  were  fed 
sesame oil in  t h e  s a m e  p r o p o r t i o n  to  w e i g h t  as a n i m a l s  
rece iv ing  D P P D  in sesame  oil. 

I n  e a c h  e x p e r i m e n t  5 D P P D  a n d  5 sesame  oil fed mice  
were  used.  T h e y  were  p laced  in  a h igh -p re s su re  c h a m b e r  3 
on  oppos i t e  sides of a d iv id ing  p a r t i t i o n  t h a t  p e r m i t t e d  
free passage  of gas  b u t  n o t  m ing l ing  of mice.  T h e  c h a m b e r  
was  v e n t e d  w i t h  100% o x y g e n  a t  5 1/min un t i l  a p u r e  
o x y g e n  a t m o s p h e r e  was  a t t a i n e d  to  t h e  end  of each  
e x p e r i m e n t .  T h e  o x y g e n  c o n c e n t r a t i o n  was d e t e r m i n e d  
b y  s a m p l i n g  a n d  t e s t i ng  v e n t e d  gas  w i t h  a PO~ e l e c t r o d O .  
P u r e  o x y g e n  was  compressed  a t  1 a t m o s p h e r e / m i n  to  60 
p.s.i.g. (5 a t m .  abs.)  a n d  m a i n t a i n e d  to  t h e  end  of t he  
e x p e r i m e n t .  

T h e  t i m e  in o x y g e n  a t  5 a t m o s p h e r e s  a t  wh ich  t h e  mice  
d ied  was  r eco rded :  t h e  s ign used  was  c o m p l e t e  ces sa t ion  
of r e s p i r a t o r y  m o v e m e n t s .  

D e a d  a n i m a l s  were  dissected,  t h e  lungs  grossly a n d  
microscopica l ly  e x a m i n e d .  

Results. W i t h i n  2-5  m i n  a f t e r  a r r i v ing  a t  5 a t m os phe re s ,  
dis t ress ,  fol lowed b y  full  t e t a n i c  seizures,  was  o b s e r v e d  
in  all  a n i m a l s  regard less  of t r e a t m e n t .  Such  seizures  l a s t ed  
a p p r o x i m a t e l y  15 sec a n d  t h e  a n i m a l s  a p p e a r e d  to  ful ly  
recover .  W i t h i n  5-10  mil l  se izures  r eappea red .  T h e y  

after Feeding N,N-diphenyl-p-phenylene diamine 

r ecu r r ed  t h e r e a f t e r  w i t h  inc reas ing  f r e q u e n c y  a l t e r n a t i n g  
w i t h  e v e r - s h o r t e n i n g  r e c o v e r y  per iods .  F ina l ly ,  a f t e r  45 
ra in  to  1 h, t h e  mice  lay  on  t h e i r  sides, b r e a t h i n g  w i t h  
gasp ing  m o v e m e n t s ,  h a v i n g  occas ional  seizures  b u t  l i t t l e  
o rgan ized  v o l u n t a r y  m o v e m e n t  u n t i l  dea th .  T h e  T a b l e  
gives  t h e  s u r v i v a l  d a t a .  

A n  ana lys i s  of t h e  v a r i a n c e  in s u r v i v a l  t i m e  b e t w e e n  
D P P D  a n d  sesame oil fed a n i m a l s  shows h i g h l y  s ign i f i can t  
d i f ferences  ( P  < 0.001 in all  cases e x c e p t  3 feedings  
whe re  P < 0.01 b u t  > 0.001). 

T h e  d i f ference  b e t w e e n  t h e  2 e x p e r i m e n t s  w i t h  7 
feedings  was  n o t  s igni f icant .  

A t  au topsy ,  t h e  l ungs  of t r e a t e d  a n i m a l s  h a d  fewer  
h e m o r r h a g i c  a n d  col lapsed areas  t h a n  t hose  of u n t r e a t e d  
an imals .  His to log ica l  sec t ions  bo re  o u t  t h i s  o b s e r v a t i o n .  

No. of No. of Mean Range of Protection 
feedings animals survival time survival time factor 
of DPPD (min) (min) 

7 5 661.4 319-950 4.17 
0 ~ 5 158.6 148-170 
7 5 723.4 574-962 4.50 
0 • 5 161.6 149-169 
6 5 561.8 470~541 3.17 
0 ~ 5 177.5 160-192 
4 5 424.6 368-478 2.26 
0 a 5 187.4 168-203 
3 5 376.6 266-587 2.06 
0 ~ 5 167.8 147-180 

a These received sesame oil in the same number of feedings as DPPD 
above. 

1 D. JAMIESON and H. A. S. VAN DEN BRENK, Biochem. Pharmac. 
13, 159 (1964). 
Obtained through the courtesy of the U.S. Rubber Company. 

3 Bethlehem Corporation, Table Top Hyperbaric Chamber Model 
No. 614, Bethlehem, Pennsylvania. 

4 Instrumentation Laboratory Inc. II-113-51 Ultra Micro PO2 
electrode. 
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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 .  

D. J.  PIZZARELLO a n d  A. C. SHIRCLIFFE 

Departments o/Radiology and Surgery, 
The Bowman Gray School of Medicine, 
Winston-Salem (North Carolina 27103, USA), 
28 August 1967. 

Supported by a grant from the U.S. Rubber Company. 

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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