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Diagrammatic repre- 
sentation of a reptilian 
spinal neurone showing 
the general distribu- 
tion, and the various 
sizes and shapes of t h e  
pigment bodies (PB). 

I n  f o r m a l d e h y d e - c a l c i u m / g e l a t i n  a n d  Zenker- ,  Hel ly- ,  
B o u i n / p a r a l f i n  sec t ions  of t h e  gang l i a  co loured  w i t h  
e t h a n o l i c  S u d a n  b l a c k  B ~, some  p i g m e n t  bod ies  a p p e a r  
fa i r ly  coloured,  whi le  o the r s  e v e n  in  t h e  s ame  s i te  a re  on ly  
p a r t l y  pos i t ive .  These  bod ies  give a f a i n t  red  co lo ra t ion  in 
per iodic  ac id-Schi f f  s a n d  m e t h y l  g r e e n / p y r o n i n  G ~, r e a c t  
a l m o s t  n e g a t i v e l y  to  S u d a n  I V  *, a n d  give  a s t r o n g  pos i t i ve  
r e a c t i o n  w i t h  c h r o m e  a l u m  h a e m a t o x y l i n  ~. T h e  pe r fo rmic  
ac id -Seh i f f  s g ives  capr ic ious  r e su l t s  w i t h  t he se  bodies ,  
whi le  t h e  p l a s m a l  reactionO, ~° r e s p o n d s  nega t ive ly .  

T h e  p i g m e n t  bod ies  are ,  the re fore ,  in  a l l  p r o b a b i l i t y ,  
some l ipofuscins  a 

Bes ides  these  i n t r a c e l l u l a r  p i g m e n t  bod ies  h e a p s  of 
b rown i sh -b l ack ,  ba r r e l -  or  s p i n d l e - s h a p e d  p i g m e n t  bod ies  
also occur  s u r r o u n d i n g  t h e  e n t i r e  gang l ion  in  t h e  sec t ions .  
I t  is n o t e w o r t h y  t h a t  un l ike  t h e  a b o v e - m e n t i o n e d  i n t r a -  
ce l lu lar  p i g m e n t  bod ies  t he se  bod ies  de fy  all  t h e  h i s to -  
chemica l  r eac t i ons  r e fe r red  above .  

I n  a u t h o r ' s  op in ion  t h e  p i g m e n t  bod ies  desc r ibed  a b o v e  
are  n o t  t h e  p r o d u c t s  of sec re t ion  f rom t h e  classical  Golgi  
a p p a r a t u s  as c l a imed  b y  MoussA a n d  BA~nAWY n ,  s ince 
t h e  a u t h o r  ~z,s~ h a s  n o t  c o m e  across  a n y  s u c h  a p p a r a t u s  or  
e v e n  a r e m o t e l y  c o m p a r a b l e  s t r u c t u r e  e i t h e r  in  t h e  l iv ing  
or  in  t he  processed  y o u n g  neurones .  T~OMAS x~,x~, BAK- 
ER 1°'17, ~2qATH ls, a n d  MALHOTRA 19'20, also h o l d  iden t i ca l  
views.  T h e  p i g m e n t  bodies,  on  t h e  o t h e r  h a n d ,  a p p e a r  to  
h a v e  o r ig ina t ed  as  a r e s u l t  of p a r t i a l  or  t o t a l  o x i d a t i o n  of 
some  of t h e  l ip id  bodies .  L ip id  p a r t i c i p a t i o n  in t h e  syn-  
thes i s  of p i g m e n t  ha s  also been  a d v o c a t e d  b y  COHN ~1. 

W h a t ,  however ,  is t h e  s igni f icance  of t h i s  o x i d a t i o n  
r e s u l t i n g  in  t h e  a c c u m u l a t i o n  of t h e  p i g m e n t ,  i n  t h e  
e c o n o m y  of neurones ,  is a m a t t e r  of s pecu l a t i on  a t  t h i s  
s tage.  

NAYARm in t h e  neu rones  of Iphita limbata Stal .  (Hemi-  
p t e r a )  cons iders  t h e  n e u r o s e c r e t o r y  p r o d u c t  as  l ipofuscins .  
W h e t h e r  or  n o t  t h e  a b o v e  m e n t i o n e d  p i g m e n t  bod ies  
cou ld  be  co r re l a t ed  w i t h  t h e  n e u r o s e c r e t o r y  p r o d u c t  
of N a y a r  in  I.  limbata Stal .  is a m a t t e r  of c o m p r e h e n s i v e  
inves t iga t ion ,  b u t  t h a t  t h e  f o r m e r  b e a r  a close h i s to -  
c h e m i c a l  r e l a t i o n s h i p  w i t h  t h e  l a t t e r ,  i n a s m u c h  as b o t h  
c o n t a i n  in  t h e m  l ipofuscins,  is a b s o l u t e l y  b e y o n d  d o u b t .  

T h e  refract i le ,  pa le -ye l low p i g m e n t  o b s e r v e d  i n  t h e  
cores  of c e r t a i n  d u p l e x  l ip id  bod ies  (vide supra) seems  t o  
h a v e  o r i g i n a t e d  w i t h i n  t h e  i n t e r n a  of t he se  l ip id  pa r t i c -  
u l a t e s  (Golgi bod ies  of HIRSCH) in  m u c h  t h e  s a m e  w a y  as 
desc r ibed  b y  BAKER *, HIRSCH ~s, LACY **'*~, a n d  KAN- 

Rdsumd. Des l ipofuscines ,  corps  p i g m e n t s  j aune - sa l e  g 
b r u n - s o m b r e ,  o n t  6t6 observ6es  d a n s  les n e u r o n e s  v i v a n t s  
e t  fix6s de  que lques  rept i les .  L ' a u t e u r  y a auss i  cons t a t6  la  
p r6sence  de  co rps  p i g m e n t 6 s  ex t race t lu la i res ,  n o i r - b r u -  
nAtre,  de  n a t u r e  h i s t o c h i m i q u e  i nconnue .  

SAT PARKAStt SHARMA 

Department o/ Zoology, Pan]ab University, Chandigarh 
(Punjab, India), December 3, ~960. 
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T h e  L a t e r a l  T r a n s p o r t  o f  I n d o l e a c e t i c  A c i d - C  14 
in  G e o t r o p i s m  ~ 

T h e  c o n c e p t  t h a t  t h e  u p w a r d  c u r v a t u r e  of geo t rop ica l ly  
s t i m u l a t e d  shoo t s  r e su l t s  f r o m  t h e  d i r ec t ed  m i g r a t i o n  of  
a u x i n  to  t h e  lower  side h a s  Ior  o v e r  30 y e a r s  been  a 
p r o m i n e n t  f e a t u r e  of t h e  t h e o r y  of t h e  t rop i sms .  I t  was  
/_)eLK ~ who,  b y  co l lec t ing  a u x i n  in  a g a r  b locks  app l ied  to  
t h e  u p p e r  a n d  lower  p a r t s  of t h e  b a s a l  sur faces  of hor i -  
z o n t a l  Arena coleopt i le  sec t ions ,  a n d  a s s a y i n g  t h e  b locks  
b y  t h e  s t a n d a r d  Arena tes t ,  f i rs t  p r o v i d e d  c l ea r - cu t  ex-  
p e r i m e n t a l  s u p p o r t  for  t h i s  idea.  H e  f o u n d  t h a t  a b o u t  
6 2 %  of t h e  t r a n s p o r t e d  a u x i n  was  r ecove red  f r o m  t h e  
b l o c k  in  c o n t a c t  w i t h  t h e  lower  s ide a n d  38% f rom t h a t  in  
c o n t a c t  w i t h  t h e  u p p e r  side. Th i s  was  t r u e  w h e t h e r  t h e  
source  of a u x i n  was  t h e  coleopt i le  t ip ,  s t i l l  a t t a c h e d ,  or, 
i n s t ead ,  a g a r  c o n t a i n i n g  exogenous  a u x i n  app l i ed  a t  t h e  
ap ica l  c u t  surface .  Some  r e c e n t  workers ,  howeve r ,  h a v e  
sugges ted  t h a t  DOLK'S d a t a  need  r e i n t e r p r e t a t i o n .  T h e y  
h a v e  app l i ed  Cl~-labelcd indo leace t i c  ac id  (IAA) to  hor i -  
z o n t a l l y  p l aced  p l a n t  o r g a n s  and ,  a f t e r  b i s ec t i ng  t h e s e  
o r g a n s  in  t h e  h o r i z o n t a l  p lane ,  h a v e  b e e n  u n a b l e  to  f ind  
a n y  d i f fe rence  in r a d i o a c t i v i t y  b e t w e e n  t h e  two  sides.  The  
r e su l t s  of BUNNING e t  al.  3, CHING a n d  FANG 4, Rt~ISENER ~, 
a n d  espec ia l ly  of REIS~NER a n d  SIMON s s eem t o  show 
c lea r ly  t h a t  t h e  t o t a l  a m o u n t  of a u x i n  in  t h e  u p p e r  ha l f  of 
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a h o r i z o n t a l l y  p laced  oa t  coleopt i le  or  seedl ing root ,  to  
w h i c h  exogenous  a u x i n  h a s  b e e n  appl ied ,  is a p p r o x i m a t e l y  
t h e  s ame  as  t h a t  in  t h e  lower  half .  On t he  o t h e r  h a n d ,  
DOLK'S e x p e r i m e n t s  were  successful ly  r e p e a t e d  o n  Avena 
b y  NAv~z  a n d  ROBINSON 7, a n d  on  o t h e r  p l a n t s  b y  DIJK- 
MAN s, BOYSEN-JENSEN 9 a n d  GILLESPIE a n d  BRIGGS I°. I n  
m o s t  of t he se  cases  t h e  pos i t i ve  r e su l t s  were  o b t a i n e d  b y  
a n a l y z i n g  t h e  a g a r  b locks  i n t o  w h i c h  t h e  a u x i n  h a d  dif-  
fused.  Thus ,  e x p e r i m e n t s  of t h i s  t y p e  sugges t  t h a t  i t  is 
a u x i n  m o v i n g  in  t h e  p o l a r  t r a n s p o r t  s y s t e m  w h i c h  med i -  
a t e s  t h e  geo t rop ic  r e sponse  n .  T h e  l a t e r a l  t r a n s p o r t  h y p o t h -  
esis ( 'Cholodny-V~rent t h e o r y ' )  m i g h t  s t i l l  be  correc t ,  
the re fore ,  for  t h e  a u x i n  w h i c h  is be ing  a c t i v e l y  t r a n s p o r t e d ,  
b u t  wou ld  h a v e  to  be  d i s ca rded  if i t  were  p r o v e d  t h a t  
l abe led  indo leace t i c  acid a c t u a l l y  ca r r i ed  b y  t h e  po la r  
t r a n s p o r t  s y s t e m  unde rgoes  no  s idewise d i sp l acemen t .  I n  
t h e  p r e s e n t  p a p e r  e x p e r i m e n t s  a re  desc r ibed  which ,  to  
some ex t en t ,  d i s t i n g u i s h  b e t w e e n  t r a n s p o r t e d  a n d  non -  
t r a n s p o r t e d  a u x i n  a n d  t h u s  a l low a d i r ec t  t e s t  of th i s  
a l t e r n a t i v e .  

The  coleopt i les  used  were  t h o s e  of Arena, va r .  Seger-  
h a v r e  ( 'V ic to ry  o a t s ' ) ;  t h e  m e t h o d s  of p u r i f y i n g  t h e  
c a r b o x y l - l a b e l e d  indo leace t i c  acid ( ICH2C14OOH)i t  a n d  
of m e a s u r i n g  low r a d i o a c t i v i t y  b o t h  in a g a r  b locks  a n d  in  
t i s sue  were  t hose  of GOLDSMITH a n d  THIMANN 13. T he  
p u r i t y  of t h e  indo leace t i c  acid was  checked  c h r o m a t o -  
g raph ica l ly ,  u s ing  8 :1  : 1 i sopropy l  a lcohol  : 2 8 %  a m m o n i a  
: w a t e r  as  so lven t .  A t  l e a s t  98% of t h e  t o t a l  r a d i o a c t i v i t y  
of  t h e  p a p e r  c h r o m a t o g r a p h  s t r i p  was  a s soc ia t ed  w i t h  a 
s ingle  s p o t  w h i c h  c o n t a i n e d  al l  of t h e  d e t e c t a b l e  Sa lkow-  
sk i -pos i t ive  c o m p o u n d s  to  be  f o u n d  in  t h e  so lu t ion  of 
l abe led  h o r m o n e ;  i t  was  checked  t h a t  2 %  of  t h e  Sa lkow-  
sk i -pos i t ive  m a t e r i a l  cou ld  h a v e  b e e n  d e t e c t e d  u n d e r  t h e  
c h r o m a t o g r a p h i c  c o n d i t i o n s  emp loyed ,  h a d  i t  occu r r ed  
e l sewhere  o n  t h e  paper .  T h e  spo t  m o v e d  w i t h  t h e  s a m e  R f  
v a l u e  as  d id  a con t ro l  spo t  of u n l a b e l e d  p u r e  i ndo leace t i c  
acid .  

T h e  f i rs t  series of e x p e r i m e n t s  were  m ode l ed  a f t e r  t he  
c lass ical  i n v e s t i g a t i o n  of DOLKZ. A r azo r  b lade ,  c o a t e d  
w i t h  s t opcock  grease,  was  m o u n t e d  in a luc i t e  holder .  On  
e i t h e r  s ide of t h e  b lade ,  a g a r  b locks  of w a s h e d  1.5% a g a r  
were  se t  in  such  a w a y  t h a t  t h e  c u t t i n g  edge of t h e  b l ade  
p r o t r u d e d  1 m m  a b o v e  t h e  surface  of t h e  blocks .  Nex t ,  
20 sec t ions  were  p r e p a r e d  f rom Arena coleopt i les  b y  re-  
m o v i n g  t h e i r  ap ica l  1.5 m m  a n d  t r i m m i n g  t h e m  to  a 
l e n g t h  of 7 m m .  The  sec t ions  were  p ressed  on  to  t h e  r azo r  
b l a d e  so t h a t  t h e  b a s a l  ends  were  b i sec t ed  in a p l a n e  per -  
p e n d i c u l a r  to  t h a t  of t h e  v a s c u l a r  b u n d l e s  a n d  res t ed  on  
t h e  agar .  F ina l ly ,  agax b locks  c o n t a i n i n g  0.4 mg/1 labe led  
indoleace t ic  ac id  were  se t  on  t h e  ap ica l  ends  of t h e  cole- 
opt i le  sec t ions ;  t h e s e  b locks  were  he ld  in  place  b y  t h e  lid 
of  t h e  p l a s t i c  a p p a r a t u s .  A f t e r  b e i n g  p laced  in a sma l l  
h u m i d  c h a m b e r ,  t h e  a s s e m b l y  was  se t  e i t h e r  so t h a t  t h e  
Arena sec t ions  were  he ld  ho r i zon ta l ly ,  or  else so t h a t  t h e y  
were  he ld  u p r i g h t  as  a con t ro l .  Af t e r  165 ra in ,  t h e  cole- 
op t i l e  sec t ions ,  t h e  ' d o n o r '  a g a r  b lock,  a n d  t he  u p p e r  a n d  
lower  (or r i g h t  a n d  left)  ' r ece ive r '  a g a r  b locks  were  p l aced  
in  s e p a r a t e  p l a n c h e t s .  U n u s e d  d u p l i c a t e s  of t h e  ' d o n o r '  
b locks  were  s imi l a r ly  t r e a t e d .  A f t e r  d r y i n g  t h e  samples ,  
t h e i r  r a d i o a c t i v i t y  was  m e a s u r e d  as  desc r ibed  b y  GOLD- 
SMITH a n d  THIMANN 13, T h e  resu l t s  a re  p r e s e n t e d  in 
Tab le s  I a n d  I I .  E a c h  m e a s u r e m e n t  is co r rec t ed  for  ab -  
s o r p t i o n  of r a d i a t i o n  b y  t he  a g a r  or  b y  t h e  t i ssue  in w h i c h  
t h e  labe led  a u x i n  was  assayed ,  so t h a t  t he  t o t a l  a m o u n t  
of a c t i v i t y  in each  a s s e m b l y  m a y  be  c o m p u t e d  a n d  com- 
p a r e d  w i t h  t he  a m o u n t  k n o w n  to  be  p r e s e n t  in i t i a l ly  in  
t h e  d o n o r  block.  T h e  co r rec t ion  fac to rs  for a g a r  in  Tab le s  I 
a n d  I I  a re  1.29 a n d  1.36, respec t ive ly ,  whi le  t h e  co r rec t ion  
fac to rs  for t i s sue  are  1.84 a n d  1.90 respec t ive ly .  T he  d a t a  

Tab. I. Distribution of IAA-C 14 transported out of vertical eoleoptile 
sections into receiver blocks in contact with the basal surfaces. Time 
of transport, 165 min; initial donor blocks contained 510 cpm a, 

average 
Figures represent cpm a, corrected for self-absorption of agar or tissue 

A B C D 
% Recovery 

Donor Tissue Right Left 
block re- re- [ 100(A+B+C+D)  ] 

ce iver  ceiver i ~ [  510 J 
b lock  block 

286 172 28.6 24.2 
288 135 26.4 27.9 
306 135 27.4 29.4 
306 128 27.0 32.2 
296 151 28.5 30.6 
305 158 23.6 24.9 
302 123 28.2 24.8 
322 142 28.8 22.3 
268 127 23.6 28.8 
303 157 30.2 24.6 
289 136 23.2 28.4 
302 151 24.5 37.8 

Aver- 
age 
298 143 26.7 28.0 

% of trans- 
ported 

auxin in 
right block 

c ~ j  

101 56.7 
94 48.6 
98 48.2 
97 45.7 
98 48.3 

101 47.8 
94 53.1 

I01 56.3 
88 45.1 

i01 55.0 
94,0 45.0 

I01 39.4 

97 49.4 

a Counts per min 

of T a b l e  I ,  c o n c e r n i n g  ve r t i ca l  sect ions ,  s h o w  t h a t  t h e  
r e su l t s  o b t a i n e d  b y  t h i s  m e t h o d  h a v e  good c o n s i s t e n c y  
a n d  t h a t  t h e  r e c o v e r y  of app l i ed  r a d i o a c t i v i t y  is v e r y  h igh .  
T a b l e  I I  shows  t h a t ,  a f t e r  a p p l y i n g  t h e  s ame  a u x i n  con-  
c e n t r a t i o n s  to  h o r i z o n t a l  sec t ions ,  t h e r e  a p p e a r s  a n  a s y m -  
m e t r y  in  t he  d i s t r i b u t i o n  a m o u n t i n g  to  40.5:59.5%. T h e  
r a t i o  for  a d u p l i c a t e  series s imi la r  to  t h a t  in  T a b l e  II,  a n d  
also c o m p r i s i n g  e l even  e x p e r i m e n t s ,  was  found  to  be  
39.] :60.9. Six o t h e r  p r e l i m i n a r y  e x p e r i m e n t s  gave  s imi la r  
resul ts .  I t  will be  reca l led  t h a t  DOLK ~ b y  b ioa s say  found  
a r a t i o  of 37.5:62.5.  GILLESPIE a n d  BRIGGS 1°, us ing  Zea 
mays coleopti les ,  f o u n d  34.0:66.0.  T h u s  the isotope method 
confirms the bioassay, w i t h i n  n a r r o w  l imits .  

The  d i s c r e p a n t  resu l t s  r e p o r t e d  b y  o t h e r  workers  h a v e  
w i t h o u t  e x c e p t i o n  b e e n  o b t a i n e d  b y  h a l v i n g  coleopti les  
supp l ied  w i t h  IAA-C x4 a n d  d e t e r m i n i n g  t h e  r a d i o a c t i v i t y  
in  t h e  t issue.  Th i s  p r o c e d u r e  measu re s  n o t  on ly  t he  I A A  in  
t r a n s i t ,  b u t  also a n y  a d d i t i o n a l  I A A  which  is n o t  be ing  
t r a n s p o r t e d .  Cons ide rab le  a m o u n t s  of such  n o n - t r a n s -  
p o r t e d  I A A  occu r  a t  t h e  u p p e r m o s t  p a r t  of t h e  sec t ion  
w h e r e  I A A  e n t e r s  also b y  pu re  d i f fus ion;  fu r the r ,  in  t h i s  
p a r t  of  t h e  sec t ion  t h e  a s y m m e t r i c  r e d i s t r i b u t i o n  is o n l y  
j u s t  beg inn ing .  A new  group  of e x p e r i m e n t s  was  t h e r e f o r e  
ca r r i ed  o u t  in  wh ich  t h e  u p p e r  a n d  lower  h a l v e s  of cote-  

A. E. NAVEZ and T. ~V. ROBINSOt¢, J. gen. Physiol. la, laa {1932). 
8 M. J. DIJKMAN, Proc. Kon. Akad. "Wetensch. Amsterdam 36, 748 

(1933). 
9 p .  BOVSEN-JENsEN, Planta 20, 688 {1939); Kgl. Danske Viden- 

skab. Selskab, Biol. Med. 13, I (1936). 
i0 B. GILLESPZ~ and W. R. BRIGGS, Abstract in Proc. IX. Internat. 

Bot. Congress, Montreal g, 133 (1959); Plant Physiol. 36, in press 
(1961). 

11 See discussion in WE~T and TItIMANN~ Phytohormones (Macmillan, 
New York 1937), p. 160. 

12 We wish to express our thanks to Dr. B. B. STOWE, who worked 
out the method of synthesis via gramiue methosulfate. 

13 M. H. GOLDSMITh and K. V. TUlbIANN, in preparation. We wish t o  

thank Dr. GoLnsl~trrn for her cooperation and help. 
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Tab. II. Distribution of IAA-C 14 transported out of horizontal 
coleoptile sections into receiver blocks in contact with the basal 
surfaces. Time of transport, 165 rain; initial donor blocks contained 

511 cpm, average 
Figures represent epm, corrected for self-absorption of agar or tissue 

Tab. III. Distribution of IAA-C ~4 within upper and lower halves of 
horizontal coleoptile sections 

Time of transport, 165 min; initial donor blocks contained 511 cpm, 
average 

Figures represent cpm corrected for self-absorption of agar or tissue 

A B C D % of trans- 
% Recovery ported 

Donor Tissue Upper Lower auxin in 
b lock re- re- I I00(A+B+C+D) ] upper block 

eeiver eeiver [ 511 j T 100C] 
block b lock  [c~-j 

244 109 30.0 38.1 
261 105 27.0 41.4 
297 105 28.7 33.2 
292 143 30.4 33.8 
292 138 25.8 34.4 
303 109 20.3 30.2 
248 150 27.4 45,6 
236 104 19.9 34,2 
287 121 24.9 39.0 
260 133 23.1 37.5 
245 150 21.7 40.2 

Aver- 
age 
269 124 25.4 37.1 

83 44.0 
85 39.8 
91 46.4 
98 47.3 
96 43.0 
91 40.2 
93 37.6 
77 36.7 
92 39.0 
89 38.1 
90 35.0 

90 40.5 b 

b Duplicate series of 11 experiments averaged 39.1%. 

A B C D 
% Recovery 

Donor Upper Lower Re- 
block tissue tissue ceiver [100(A+B+C+D)]  

~ J t" ~ -.1 

250 61.6 
316 63.5 
310 58.5 
284 68.3 
276 70.0 
296 74.9 
319 70.0 
296 63.6 
286 68.6 
296 69.9 
306 58.8 

Aver- 
age 
294 66.4 

70.6 
72.8 
77.3 
77.8 
72.1 
72.6 
66.5 
65.4 
68.8 
82.7 
71,1 

61 
62 
67 
70 
62 
73 
61 
55 
64 
60 
53 

88 
101 
101 
99 
95 

102 
102 

95 
96 

101 
97 

%of tissue 
auxin 

found in 
upper half 

1 
B + C j  

47.8 
46.6 
43.5 
46.7 
49.4 
50.7 
51.4 
49.3 
50.0 
45.4 
45.4 

72.5 62,5 98 47.8c 

c Duplicate series of 6 experiments averaged 47.3%. 

opt i le  sec t ions  were  d i s t ingu i shed  b y  m e a n s  of  careful ly  
p laced  spo t s  of I n d i a  ink,  a n d  a f t e r  a 165-minute  diffusion 
per iod,  t h e  sect ions  were  p laced  on  t h e  s t age  of  a d i ssec t ing  
microscope  in  a cold r o o m  a t  3°C a n d  b i sec ted  u n d e r  red  
l ight  in t he  p lane  wh ich  h a d  p rev ious ly  lain hor izonta l .  
W h e n  t h e  coleopt i te  sec t ions  are  r e m o v e d  f rom t h e  as- 
s emb ly  t h e y  begin  to  wilt ,  and  unless  f rozen quick ly  the i r  
r ad ioac t i v i t y  begins  to  d i sappear ,  Fo r  th is  reason,  t h e  lots  
of ha lved  eoleopti les  were  i m m e d i a t e l y  placed in a f reezer  
to  awai t  m e a s u r e m e n t  of t h e  r ad ioac t iv i ty ,  w i t h o u t  wai t -  
ing to  d e t e r m i n e  the i r  weights .  However ,  5 o the r  se ts  of 
coleopt i le  sect ions  were b i sec ted  and  weighed  ; t h e  average  
di f ference  be tween  20 u p p e r  and  20 lower ha lves  was  found  
to  be 2.2% wi th  a m a x i m u m  difference of 5.3~o, so t h a t  
a n y  va r i a t ion  in t he  precis ion wi th  which  the  sect ions  are 
b i sec ted  is no t  large enough  to  inva l ida te  compar i sons  
b e t w e e n  the  r ad ioac t i v i t y  of t he  u p p e r  and  lower halves.  

The  resul ts  of th i s  series are  s h o w n  in Table  I I I .  The  
correc t ions  were  appl ied  as before,  t he  fac tors  being,  for 
agar  1.37, and  for t issue 1.76. The  to t a l  r ad ioac t iv i ty  found  
in t he  t i ssue  agrees  v e r y  well w i th  t h a t  in Tables  I and  I I .  
The  figures do show a smal l  d i f ference be tween  the  a m o u n t s  
of aux in  on t h e  two  sides, b u t  i t  is ba re ly  s ignif icant .  

The  d a t a  of all t h e  e x p e r i m e n t s  are  s u m m a r i z e d  in the  
Figure .  I t  m u s t  be  conc luded  t h a t  t he  geo t rop ic  response  
of A r e n a  coleopt i les  is i ndeed  m e d i a t e d  b y  la te ra l  redis-  
t r i b u t i o n  of auxin .  

The  absence  of a n y  clear  la te ra l  r ed i s t r i bu t ion  in t he  
t i ssue  i tself  also agrees  w i t h  t h e  resu l t s  of o t h e r  workers  a-~ 
a n d  t h e  d a t a  are  compa t ib l e  w i t h  t he  a c c u m u l a t i n g  b o d y  
of ev idence  t h a t  n o t  all t h e  aux in  p r e sen t  in  a t i ssue  is 
capab le  of exe r t ing  i m m e d i a t e  physiological  effects .  This  
conclus ion is indeed  s u p p o r t e d  by  t h e  following s imple  
c o m p u t a t i o n .  Since the  r a t e  of t r a n s p o r t  has  on  several  
occasions been  shown to  be  10-12 m m / h ,  since the  ra te  
h a s  been  found  essent ia l ly  c o n s t a n t  dur ing  a 3 h diffusion 
period,  a n d  since t h e  sect ions  are 7 m m  long, auxin  m u s t  
pass  t h r o u g h  t h e m  in a b o u t  a/4 h ;  t h a t  is, t he  a m o u n t  of 

f ree ly -moving  aux in  which  would  be e x p e c t e d  to  be found  
in t he  t i s sue  is t h a t  wh ich  can  be t r a n s p o r t e d  in  a/4 h.  
Table  I I  (columns C and  D) shows t h a t  63 c p m  are received 
in  t65 rain, wh ich  m e a n s  t h a t  in a/4 h on ly  a b o u t  23 cpm 
are t r a n s p o r t e d .  B u t  124 cpm were  found  in  t h e  t i ssue  
(Table I I ,  co lumn B). Thus  some 80% of t h e  t i ssue  a u x i n  
found  in t h e  e x p e r i m e n t  of Tgble  I I I  (columns B and  C) 
cannot be in  transit. I f  m u c h  of th is  ma te r i a l  does  n o t  
become  r ed i s t r i bu t ed  b y  g rav i ty  i ts  p resence  will of course  
m a s k  the  inf luence of g rav i ty  on the  t r a n s p o r t e d  auxin.  

35 ~.0 45 50 55 

_VA2~ II 
~ r / / / / / / / 4 ~ J ~ 2 2 1 J ~  . . . . . . . . . . . .  
35 40 45 50 55 

Y///A ~ 
35 ~0 45 50 55 

% ot cpm in upper or right receiwr or tissue 

Summary of the experiments of Tables I, II, and III. Each small 
square represents one complete experiment in which the distribution 
of auxin between 2 blocks of agar (upper two lines) or 2 halves of the 
eoleoptile section (lowest line) is presented as the percentage found in 
the upper (or right )half. Top: vertical coleoptile sections, % of total 
transported auxin found in right-hand agar block. Middle: horizontal 
coleoptile sections, % of the total transported auxin found in upper 
agar block. (A second group of eleven experiments gave almost 
identical results.) Bottom: horizontal coleoptile sections, % of the 

total auxin found in upper hall o[ coleoptile sectiot~. 
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Zusammen[assung. Die H y p o t h e s e ,  dass  e ine geot rop i -  
sche  R e i z u n g  y o n  H a f e r - K o l e o p t i l e n  eine Querve r sch ie -  
b u n g  des  W u c h s s t o f f e s  zu r  Folge  h a t ,  i s t  m i t  r a d i o a k t i v e r  
f i - Indolyless igs~ure  ( Indol-CH~ O 4 O O H )  b e s t ~ t i g t  worden .  
Das  V e r h ~ l t n i s  d e r  au s  de r  o b e r e n  u n d  de r  u n t e r e n  l~lanke 
y o n  K o l e o p t i t - Z y l i n d e r n  m i t  A g a r b t 6 c k c h e n  a b g e f a n g e n e n  
Indo ly less igs~ure  w u r d e  gle ich  4 0 : 6 0  ge funden .  

Die  U r s a c h e  dafi ir ,  dass  d ieser  E f f e k t  in  1 / ingshalbier ten  
Ko leop t i l en  n i c h t  fes tges te l l t  w o r d e n  ist,  l ieg t  im grossen 
Ante i l  n i c h t  t r a n s p o r t i e r t e n  A u x i n s  in  d e n  Koleopt i l en .  

]~ARBARA GILLESPIE a n d  KENNETH V. THIMANN 

Harvard Biological Laboratories, Cambridge (Mass.), De- 
cember 5, 1960. 

~ b e r  n e u e  c h e m o t h e r a p e u t i s c h  w i r k s a m e  

S u l f o n a m i d e  

I m  R a h m e n  -con ~ o r s c h u n g e n  in  de r  P y r i m i d i n r e i h e  
h a b e n  w i t  n e u e  2 -Su l fan i t amido-  bzw.  4 -Su l fan i l amido-  
5 - a l k o x y p y r i m i d i n e  u n d  d e r e n  H y d r o x y - ,  Methoxy- ,  Me- 
t h y l m e r c a p t o -  u n d  M e t h y l d e r i v a t e  herges te l l t .  Bei  e in igen 
y o n  d iesen  S tof fen  h a b e n  wir  e ine z iemlich p r o t r a h i e r t e  
c h e m o t h e r a p e u t i s c h e  W i r k u n g  bei  expe r i m en t e l l e r  I n -  
f ek t ion  weisser  M/iuse m i t  Streptococcus pyogenes fest-  
ges te l l t  u n d  d e s h a l b  m 6 c h t e n  w i t  i iber  unse re  E r g e b n i s s e  
eine vorlXufige M i t t e i l u n g  v e r 6 f f e n t l i c h e n L  

Die  c h e m o t h e r a p e u t i s c h e  W i r k s a m k e i t  wurde  a n  m i t  
e iner  1000fach l e t a l en  Dosis yon  Streptococcus pyogenes 

Tiere,  w u r d e  de r  W e r t  de r  r e l a t i v e n  c h e m o t h e r a p e u t i s c h e n  
A k t i v i t ~ t  (R.C.A.) b e r e c h n e t :  

= - - .  4 - - - +  . . . .  
n a 2 

wo n die Z a h l  de r  Ve r suchs t i e r e  b e d e u t e t ,  d e n e n  die ge- 
pr i i f te  S u b s t a n z  app l i z i e r t  w u r d e ;  a 1, a 2 . . .  a n geben  die 
l~be r l ebensze i t en  d e r  e inze lnen  Versuchs t i e r e  an.  Bei  d e n  
Tieren ,  die d e n  Ve r such  (d. h.  10 Tage)  i i be r l eb t  h a b e n ,  
se tzen  wir  a = ~ e in ;  h b e d e u t e t  die d u r c h s c h n i t t l i c h e  
l~ber lebensze i t  de r  Kont ro l l t i e re .  

Von  den  M o n o a l k o x y d e r i v a t e n  de r  S u l f a n i l a m i d o p y r -  
imid ine  wiesen  die gr6ss te  a n t i b a k t e r i e l l e  W i r k s a m k e i t  
das  5-Methox:~- u n d  5 - / k t h o x y - 2 - s u l f a n i l a m i d o p y r i m i d i n  
(Tab.  I ;  Pr/ ip.  1-2586, 1-1013) auf.  D u r c h  V e r l ~ n g e r u n g  
de r  A l k y l k e t t e  in  S t e l lung  5 s a n k  die a n t i b a k t e r i e l l e  Wi rk -  
s a m k e i t  r a sch  h e r a b  (I-2580, 1-2581). R e l a t i v  wenig  wi rk -  
s a m  war  a u e h  die  5 - P h e n o x y v e r b i n d u n g  (I-2642). D u r c h  
E i n t r i t t  e iner  H y d r o x y -  ode r  M e t h o x y g r u p p e  in S t e l lung  4 
g ing  die W ' i rk samke i t  n a h e z u  v e r l o r e n  (I-2655, 1-2583). 
V o n  den  d i s u b s t i t u i e r t e n  D e r i v a t e n  d e r  2- bzw.  4-Sulf-  
a n i l a m i d o p y r i m i d i n e  w a r e n  d i e j en igen  a m  w i r k s a m s t e n ,  
d e r e n  alle dre i  S u b s t i t u e n t e n  s ich  g e g e n e i n a n d e r  in  m- 
S t e l lung  b e f a n d e n  (I-890, 1-1018), wie es b e i m  4-Sul fani l -  
amido-2 ,  6 - d i m e t h o x y p y r i m i d i n  ( S u l f a d i m e t h o x i n ,  Madr i -  
bon)  de r  Fa l l  ist. Die  Lage  de r  S u l f a n i l a m i d o g r u p p e  in 
o -S te l lung  zum 5-Methoxy l  h a t  e ine s t a r k e  V e r m i n d e r u n g  
de r  Akt ivi t~i t  zu r  Folge (Tab.  I I ;  1-2951, 1-2654, 1-2588). 
V o n  T r i m e t h o x y d e r i v a t e n  wa r  das  2 -Sul fan i lamido-4 ,  5, 6- 
t r i m e t h o x y p y r i m i d i n  (I-2952) b e t r ~ c h t l i c h  w i r k s a m e r  als 
das  4-Sul fan i lamido-2 ,  5 , 6 - t r i m e t h o x y p y r i m i d i n  (I-2950), 

Pr/i- 
parat 

Nr. 

1-2586 
1-1013 
1-2580 
1-2581 
1-2582 
1-2642 
1-2655 
1-2583 
I-I018 
1-2952 
I- 890 

Tab. I 

_ _  N ~  Z 

NH~O-S02" NH-~__kY 
X 

X 

H 
H 
H 
H 
H 
H 
OH 
OCH 3 
OCH 3 
OCH~ 
OH 

Y Z Fp. °C 

OCH s H 
OC~H 5 I H 
OCaH7-n !II 
OC4Hg-n :H 
OC4Hg-sec H 
OC~H 5 H 
OCH3 } 
OCHa H 
H OCH 3 
OCH a OCH 3 
H CH a 

214-216 
204-205 
205-207 
224-225 
206-208 

237 
262-264 

2 t5  
174-175 
204-205 
251-254 

D a r -  

stel- 
lungs- 

Ine -  

thode 

A 
A 
A 
A 
A 
A 
D 
A 
A a 
A 
D 4 

R.C.A.~ 

0,094-0,07 
0,14 
0,3 
0,9 
0,4 
0,48 
0,91 
0,66 
0,07 
0,25 
0,15 

R.C.A. bedeutet die relative ehemotherapeutisehe Aktivit~it 
bei experimenteller Infektion der weissen Mfiuse unter den 
im Text beschriebenen Versuchsbedingungen. 

Pr~- 
parat 

Nr. 

1-2951 
1-2654 
1-2588 
1-2950 
1-2587 
1-3063 
1-3064 
1-3065 
1-3066 
1-3068 

Tab. II 
z 

X _ /  - y  

• / / -  

X 

OCH a 
OCH a 
OCH a 
OCH 3 
OCH a 
H 
H 
H 
H 
H 

Z Fp. °C 

H 242 
H 213-214 
H 263-264 
OCH a 201-203 
H 218-221 
CH 3 210-212 
OCH a 175-176 
OC2H 5 232-234 
OC3HT-i 124-126 
SCH a 169-171 

4- Sulfanilanilamido-% 6-dime thoxypyrimidin, 
Sulfadimethoxin, Madribon 
3 - Sulfanilamido-6-met hoxypyridazin, 
Sulfame thoxypyridazin, Kynex 
3- Sulfanilamido- 1 -phenylpyrazol, 
Sulfaphenazol, Orisul 

D a r -  

stel- 
lungs- 

m e -  

thode 

B 
B 
A 
B 
C 
B ~ 
A, Bi 

A 

R.C.A. 

0,59 
0,48 
0,95 
0,32 
0, 24 
0,68 
1,0 
1,0 
1,0 
0,95 

0,19±0,0f  

0,18 

0,23 

i n t r a p e r i t o n e a l  in f i z i e r t en  weissen M~usen  gepri i f t .  Die  
S u b s t a n z e n  w u r d e n  den  T ie ren  in  Dosen  y o n  10 m g / k g  
e i n m a l  t/~glich 5 :Cage n a c h e i n a n d e r  gegeben  u n d  n a c h  
w e i t e r e n  5 T a g e n  die E r g e b n i s s e  g e w e r t e t  Aus  de r  Obe r -  
l ebensze i t  de r  e inze lnen  ¥ e r s u c h s t i e r e  u n d  de r  Kon t ro l l -  
g ruppe ,  das  he i s s t  de r  inf iz ier ten ,  a b e t  n i c h t  b e h a n d e l t e n  

x Diese Mitteilung wird ungekfirzt in der Zeitschrift Ceskoslov. farm. 
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