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cently 6 that  phenylalanine-3-C ~4 gives rise, in Datura 
Stramonium, to ~-labelled tropic acid. He  considers the 
possibility that  it is formed from prephenic acid by  con- 
densation of the latter in the t-posit ion with formaldehyde, 
or its biological equivalent, followed by  decarboxylation 
and dehydration. This pathway appears unlikely because 
neither C1*-labelled formaldehyde nor CX4-1abelled formate 
was incorporated into tropic acid and it would require the 
reversibility of the reaction prephenic acid--~ phenyl- 
alanine. 

We have succeeded in showing tha t  t ryptophan acts as 
a direct precursor of tropic acid by loss of two terminal 
carbon atoms and elimination of the indole nitrogen. 

On January  13, 1959, 50 ~c of radiochemically pure 
DL-tryptophan-3-C x* was fed to 10 cm-tall plants of 
Datura Stramonium grown in ae[ated inorganic nutr ient  
solution. Controls were run to assure complete absence of 
microbial conversion of the tryptophan.  Absorption of 
t ryptophan was ensured by replacing the absorbed solution 
with distilled water as needed. The plants were harvested 
on February 2, 1959, the alkaloid fraction separated and 
hyoscyamine isolated by the procedure of LEETE et al. ~. 
The alkaloid was identified by means of its characteristic 
picrate salt and by co-chromatography with hyoscyamine 
(solvent systems: n-butanol,  glacial acetic acid, water 
4:1 : 1 (BAW) and water-saturated phenol). 

Autoradiography showed the alkaloid to be radio- 
active. The hyoscyamine was eluted and hydrolyzed for 
15 min with N 1 sodium hydroxide solution, the resulting 
tropine isolated by extraction with ether and then tropic 
acid ~with ether from the remaining acidified mixture. 
Both tropine and tropic acid were identified by means of 
chromatography (solvent systems : BAW and isopropanol, 
glacial acetic acid, water, 80:6:14). Autoradiograms 
showed tha t  only tropic acid, not  tropine was radioactive. 

The radioactive tropic acid was mixed with 50 mg of 
tropic acid to act as a carrier, and the mixture was de- 
carboxylated by heating with quinoline and powdered 
copper for 1 h a t  230-235°CL The evolved carbon dioxide 
was passed through a chilled trap, collected in M 1 
Hyamine solution s and the radioactivity determined with 
a Packard Automatic Tri-Carb Liquid Scintillation 
Spectrometer. Residual traces of tropic acid in the styrene 
fraction were removed by  shaking an ether solution of the 
styrene with dilute aqueous sodium hydroxide solution. 

Thus, more than  99.3% of the radioactivity of the 
tropic acid resides in its carboxyt group, indicating the 
following biogenesis: 

\ NH2 
CH-C 1~ OOH _ C'~ Hz4C-cOOH [ ~  ~HzO H 

" ' " "  

Zusammen/assung. Verftitterung-'yon Tryptophan-3-C 14 
an Datura Stramonium fiihrt zur Bildung yon radioaktiver 
Tropins~ure, deren gesamte Radioaktivit~t auf die Carb- 
oxylgruppe beschr~nkt ist, der zu erwartenden Stelle bet 

direkter Umwandlung des Tryptophans unter  Verlust des 
Stickstoffes und der zwei endstitndigen Kohlenstoff- 
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H i s t o c h e m i c a l  O b s e r v a t i o n s  on  the  P i g m e n t  
B o d i e s  of  the  S p i n a l  N e u r o n e s  of  s o m e  Rept i l e s  

The author in collaboration with GUPTA (GuPTA and 
SHARMA z) observed the presence of a pale-yellow, diffused 
pigment  in the untreated living spinal neurones of the 
frog, Rana tigrina, studied with phase-contrast micro- 
scopy. This pigment is responsible for the general pale 
hue of the ganglia and is seen to occur in one or more 
areas in each cell. Quite often the pigment  is observed in 
the interna of the duplex lipid bodies also. 

The neurones of some reptiles, viz. ageing wall-lizards 
(Hemidactylus [laviviridis Rfippel), adult  Uromastix hard- 
wickii, and young and adult  water-snakes (Natrix piscator 
piscator Schneider) studied by the author in the living 
condition under the phase-contrast microscope and with 
basic dyes used supervitally reveal discrete dirty-yellow 
to dark-brown pigment  bodies and a retractile, pale-yellow 
substance--the pigment-- confined to certain duplex lipid 
bodies only. The latter was, however, not  seen in any of 
the fixed preparations. The living neurones of the water- 
snakes may reveal in addition a diffused pigment in the 
cytoplasm like tha t  of frog. However, the general color- 
ation of the ganglia in these reptiles is not pale-yellow in 
spite of the pigment in the neurones, unlike tha t  in frog. 

The pigment bodies in the reptilian neurones under 
discussion are distributed a t  random, although occasion- 
ally they tend to aggregate. These bodies exist as spheroids, 
subspheroids, and particulates with irregular contours 
measuring approximately 1 ~ to 4 ~. Some of these bodies 
display variously distorted binary structures as well 
(Fig.). Curiously enough, the cells which abound in these 
pigment bodies rarely contain lipid particulates. 

The pigment bodies resist all the fat solvents (e.g., cold 
and hot acetone, cold ethanol, chloroform, ether, and hot 
pyridine) and react negatively to most of the dyes and 
colorants. Only a few of them segregate neutral  red (super 
vitam) and appear somewhat dirty-red. The various tests 
for carotenoids, such as Car-Price reaction 2, trichloro- 
acetic acid 2, sulphuric acid s, hydrochloric acid 2, and 
formic acid s , when applied on the living ganglia, react 
negatively with these bodies. Similarly, LisoN's test  ~ for 
carotenoids tried on the gelatin sections of formaldehyde- 
calcium* fixed material also yields negative results. 
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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 .  
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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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