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Cardiazol  adminis t r6  30 min apr&s l ' amide  (II). A la dose 
de 20 mg/k  en i.v., elle s 'oppose  ~ l ' exc i ta t ion  motr ice  
g6n6rale provoqu6e chez le chien chloralos6 par  l ' in jee t ion  
in t rave ineuse  de 5 mg/k  de Cardiazol.  

C o n t r a i r e m e n t  au compos6 V, les subs tances  I I  et  I I I  
son t  d6pourvues  de propri6t6s an t ipy r6 t iques  e t  an t i -  
in f lammatoi res .  La  p r o p y n o x y b e n z a m i d e  (II) m o n t r e  un  
effet  p r6vent i f  e t  correct i f  vis-a-vis  t r e m b l e m e n t s  pro-  
voqu6s chez la souris par  la t r6morine.  

En  conclusion,  du fait  qu 'el le  est  d6pourvue  d ' a c t i o n  
hypno t ique ,  la p r o p y n o x y b e n z a m i d e  (II) semble  ~tre un  
s~dat if  m o t e u r  pur .  C e p e n d a n t  son app l i ca t ion  th~ra-  
peu t ique  n ' e s t  pas  ~t env isager  en raison des e f fe ts  tox iques  
qu 'e l le  exerce sur  le p a r e n c h y m e  h6pa t ique  8,9. 

Summary .  Descr ip t ion  of the  syn thes i s  and  pharmaco- 
logical proper t ies  of 2 -p ropynoxybenzamide .  This sub- 
s tance  has  a depress ive  effect  on the  m o t o r  ac t iv i ty  with- 
ou t  any  h y p n o t i c  act ion.  However ,  its toxic  effect  on the 
l iver p a r e n c h y m a  p r e v e n t s  its use in t h e r a p y .  
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Hydrolysis of Riboflavin by Plants 

The r ibof lav in-conta in ing  nucleot ides ,  f lavin adenine  
d inuc leo t ide  and  f lavin mononuc leo t ide  are found in 
m a n y  p lan ts ,  and  p a t h w a y s  have  been  descr ibed  for t he  
b iosynthes i s  of these  nueleot ides  ~-3. A l t e rna te  p a t h w a y s  
of r ibof lavin  me tabo l i sm m a y  also exis t  in p lants .  Thus,  
SCHOPFER 4 has  shown t h a t  lumichrome,  as well as r ibo- 
flavin, accumula te  in the  cell vacuoles of the  uppe r  epi- 
dermis  of the  bulb  scales of allium. There have  been no 
repor t s  of t he  e n z y m a t i c  b r eakdown  of r ibof lavin  in 
p lants ,  a l t hough  YANAGITA and  FOSTER ~ have  shown t h a t  
Pseudomonas ribo/lavina, i solated f rom soil by  e n r i c h m e n t  
cul ture  me thods ,  hydro lyzes  r ibof lavin  to lumichrome 
(6,7 d imethyla l loxazine) .  Similarly,  MILES and  STADT- 
MAN 6 and  FALL and  PETERING 7 have  d e m o n s t r a t e d  the  
b r eakdown  of r ibof lavin  to  6 , 7 - d i m e t h y t - ( 2 ' h y d r o x y -  
ethyl)  isoal loxazine b y  bac te r i a  grown on med ia  con ta in -  
ing r ibof lavin  as the  ma jo r  ca rbon  source. The p re sen t  
c o m m u n i c a t i o n  descr ibes  an enzyme  sys t em from Crinum 
longi/olium which  conver t s  r ibof lavin  q u a n t i t a t i v e l y  to 
lumichrome.  

20 g of t ho rough ly  c leaned and  sliced hypogeous  por t ion  
of the  p l an t  Crinum longi/olium were homogen ized  in 
60 ml of Tris (0.01 M)-versene  (0.01 M)-sucrose  (0.25M) 
buffer,  p H  7.2. The h o m o g e n a t e  was al lowed to s t and  for 
4 h a t  0-5 ° and  was then  s t ra ined  t h rough  cheesec lo th  and 
dialysed aga ins t  2 1 of wa te r  for 8 h. The p rec ip i t a t e  ob- 
t a ined  by  cent r i fuging  the  dialysed ex t r ac t  a t  1500 × g was  
d iscarded  and  the  s u p e r n a t a n t  solut ion used as the  
enzyme.  

The  iden t i t y  of the  reac t ion  p roduc t ,  lumichrome,  was 
es tab l i shed  by  the  following e x p e r i m e n t :  a reac t ion  
mix tu re  conta in ing  5.0 ml of sod ium p h o s p h a t e  buffer,  
p H  7.2, 0 . 2 M ;  5.0 ml of r iboflavin,  0.02 m M ;  1.0 ml of 
reduced  g lu ta th ione ,  0.2 m M ;  and  9.0 ml  of t he  e n z y m e  
p repa ra t i on  was incuba ted  a t  37 ° for i h. Controls  w i tho u t  
e n z y m e  and  wi th  the  enzyme  hea ted  at  100 ° for 10 rain 
were incuba ted  similarly.  P recau t ion  was t aken  to exclude 
exposure  to l ight  dur ing  the  exper imen t .  The reac t ion  was 
s t o p p e d  by  the  add i t ion  of 5.0 ml  of t r ich lorace t ic  acid 
(40% w/v). The reac t ion  mix tu r e  and  the  cont ro ls  were 
cen t r i fuged  and  the  s n p e r n a t a n t  fluids were c o n c e n t r a t e d  
under  reduced  pressure  at  40 ° and  sub jec ted  to p repa ra t ive  
circular  pape r  c h r o m a t o g r a p h y  using n - b u t a n o l : a c e t i c  
a c i d : w a t e r  (4:1 : 5, v/v) as t he  so lven t  sys t em 8. W h e n  
examined  under  an u l t raviole t  l amp wi th  Wood ' s  f i l ter  
(Phil l ips HP~V, 125 W, T y p  57 202 E/70),  c h r o m a t o g r a m s  
of the  reac t ion  m i x t u r e  showed a single b a n d  (Rf = 0.7) 
wi th  a sky-blue  fluorescence.  The c h r o m a t o g r a m s  ot the  

controls  did not  exh ib i t  th is  band .  The absorpt ion 
s p e c t r u m  of the  Rf  0.7 mater ia l ,  when  e luted f rom the 
pape r  wi th  water ,  had  absorp t ion  m a x i m a  at  255, 346, and 
398 m~ in 0 .1N sodium carbona te .  An a l iquot  of this 
ma te r i a l  was c o - e h r o m a t o g r a p h e d  wi th  a sample  of lumi- 
ch rome  p repared  accord ing  to KARRER 9, in th ree  solvent  
sys tems ,  viz., b u t a n o l : a c e t i c  a c i d : w a t e r  (4:1 : 5, v/v), 
bu t ano l :  p ropanol :  wa te r  (4 : 4 : 2), and  50% methano l .  In 
all these  so lvent  sys t ems  the  u n k n o w n  mate r ia l  moved  as 
a single b a n d  and  could no t  be s epa ra t ed  f rom the 
au then t i c  sample  of tumichrome.  The o the r  react ion 
p roduc t ,  r ibitol ,  was  ident i f ied  b y  c h r o m a t o g r a p h i n g  the 
original  reac t ion  mix tu re  in 50% me t h a n o l  and  spraying 
the  c h r o m a t o g r a m s  wi th  e i ther  alkaline po tas s ium per- 
m a n g a n a t e  1° or boric ac id-bromocreso l  purple  u. The Rf 
value of au then t i c  r ibi tol  is 0.70 in th is  so lvent  system.  
The cont ro l  t ubes  con ta ined  no free ribitol .  

To es tab l i sh  the  s t o i ch iome t ry  of the  react ion,  assay 
mix tu re s  con ta in ing  0.4 ml  of p h o s p h a t e  buffer,  p H  7.2, 
0 .1M;  0.1 ml of reduced  g lu ta th ione ,  0.2 m M ;  0.5 ml of 
r iboflavin,  0.02 m M ;  and 1.0 ml of the  enzyme,  to ta l  
vo lume  2.0 ml, were incuba ted  a t  37 ° for 0, 30, 60, 90, and 
120 rain, respect ive ly .  The reac t ion  was  s topped  a t  various 
t ime  in te rva l s  by  the  add i t i on  of 0.5 ml of t r ichloroacet ic  
acid (40% w/v) and  the  s u p e r n a t a n t  l iquid was subjec ted  
to circular  pape r  c h r o m a t o g r a p h y ,  using bu tano l :  acetic 
a c i d : w a t e r  (4:1 : 5, v/v) as so lvent  sys tem.  Ribof lavin  
(Rf = 0.45) and  lumichrome (Rf = 0.7) were located in 
UV-l ight ,  e lu ted  wi th  water ,  and the  concen t r a t ion  of 
each  f lavin was de t e rmined  f rom the  abso rbancy  measure-  
m e n t s  a t  265 mix (loge = 4.89) for r ibof lavin  and  255 mix 
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(loge := 4.6) for  l u m i c h r o m e .  F r o m  t h e  r e s u l t s  in T a b l e  1, 
i t  is e v i d e n t  t h a t  t h e  b r e a k d o w n  of  r i b o f l a v i n  to  l u m i -  
c h r o m e  is q u a n t i t a t i v e  in  t h i s  s y s t e m .  

Tab. I. Stoichiometry of the hydrolysis of riboflavin 

Time Riboflavin disappearance Lumichrome formation 
mill m ~  moles mix moles 

30 -- 39.'2 + 37.6 
60 -- 55.3 -F 55.1 
90 -- 58.'1 + 58.1 

1'2t) -- 60.3 + 6o.I 

Reaction mixtures contained o.4 ml of sodium phosphate bufh% 
pH 7.~; 0.1 ml of reduced glutathione, 0.~ raM; 0.5 ml of riboflavin, 
0.0~ mM;  and 1.0 ml of the enzyme in a total volume of 2.0 ml. The 
reaetiolt mixtures were incubated at 37 ° for the time intervals 

specified in Table I. 

Tab. t l .  l)istribution of the riboflavin hydrolyzing enzyme in plants 

Plant a Natural order Activity b per mg protein 

Crinum longi/olium Amaryllidaceae I S.3 
Crinum asiatica Amaryllidaceae ! 6.5 
Crinum amabale Amaryllidaceae 16,5 
Haemanthus multi/lotus Amaryllidaceae 17.2 
Polyanthus Sp. Amaryllidaeeae la.5 
Amaryllis Sp. Amaryllidaeeae 1 "2.~ 
A llium cepa Lilliaeeae 6.3 
Canna indica " Cannaeeae 6.9 

a Hypogeous part  processed as described in text. 
b Activi ty is expressed as m p  moles of hmliehrome synthesized at 

37 ° in 60 rain. 

. \  n u m b e r  of  p l a n t s  w e r e  s c r e e n e d  for  t h e  p r e s e n c e  of  
t h e  r i b o f l a v i n - l u m i c h r o m e  c o n v e r s i o n .  A l t h o u g h  t h i s  
e n z y m e  d o e s  n o t  o c c u r  g e n e r a l l y  in  p l a n t s ,  it  is f o u n d  in 
m e m b e r s  o f  t h e  n a t u r a l  o r d e r s  .4 marylliaceace, Lilliaceace, 
arid Cannaceace. "Fable 11 g i v e s  t h e  a c t i v i t y  p e r  m g  p r o t e i n  
in e x t r a c t s  o f  t h e s e  p l a n t s .  I t  is p e r h a p s  s i g n i f i c a n t  t h a t  
t h e  e n z y m e  s y s t e m  c a t a l y z i n g  t h e  h y d r o l y s i s  o f  r i b o f l a v i n  
o c c u r s  in m o n o c o t y l e d o n o u s  p l a n t s ,  in v i e w  of  t h e  r e p o r t e d  
h o r m o n a l  a c t i v i t y  o f  l u m i c h r o m e  ~2. T h e  o p t i m u m  c o n -  
d i t i o n s  for  a c t i v i t y  in  al l  c a s e s  w e r e  p H  7.2 a n d  3T ' ;  
c a t a l y t i c  a m o u n t s  of  r e d u c e d  g t u t a t h i o n e  we re  a l so  re-  
q u i r e d .  

O u r  o b s e r v a t i o n  t h a t  c e r t a i n  p l a n t  e x t r a c t s  c a n  c a t a -  
lyse  t h e  h y d r o l y s i s  of  r i b o f l a v i n  to  l u m i c h r o m e  s u g g e s t s  
t h a t  t h e r e  a re  a l t e r n a t e  t ) a t h w a y s  o f  r i b o f l a v i n  m e t a b o -  
l i sm in p l a n t  k i n g d o m  ~s 

Rdsurnd. I1 a 6t6  p r o u v 6  q u c  l ' h y d r o l y s e  de  la r i b o f l a v i n e  
"~ l ' a i de  d ' u n e  e n z y m e  se  p r o d u i t  d a n s  les e x t r a i t s  de  
p l a n t e s  a p p a r t e n a n t  a u x  f a m i l i e s  de s  Liliacdes, A m a r y l -  
lidacdes e t  Cannas  (ou Bal i s ie r ) .  

O n  a t r o u v 6  le l u m i c h r o m e  e t  le r i b i to l e  p a r m i  les p ro -  
d u i t s  de  l ' h y d r o l y s e .  I .a  r 6 a c t i o n  e s t  s t c e c h i o m d t r i q u e ,  h,s 
c o n d i t i o n s  f a v o r i s a n t  u n e  a c t i v i t 6  o p t i m a l e  s e n t  les su i -  
v a n t e s :  p H  7.4, t e m p 6 r a t u r e  37 °, q u a n t i t 6 s  c a t a l y t i q u e s  
de  g l u t a t h i o n e  r e d u i t .  
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A s y m m e t r y  a n d  Y i e l d  in  Cocos nucifera L. 

T h e  l e a v e s  o f  Cocos nuci /era L.  a r e  a r r a n g e d  in  a r i g h t -  
h a n d e d  of  l e f t - h a n d e d  s p i r a l ,  t h e  a n g l e  b e t w e e n  c o r r e -  
s p o n d i n g  i e a v e s  in  s u c c e s s i v e  w h o r l s  b e i n g  a b o u t  30 °. T h e  
f r e q u e n c y  of  l e f t s  a m o n g  3028 t r e e s  in I n d i a  w a s  52.O5°o 
(DAviS t) a n d  a m o n g  13 842 t r e e s  e l s e w h e r e  i t  w a s  5 2 . 9 0 % .  
T h e  a s y m m e t r y  is n o t  i n h e r i t e d  ( D A w s  ~) a n d  h a s  b e e n  
r e g a r d e d  a s  t r i v i a l .  

O f  t h e  384 t r e e s  u s e d  a t  t h e  C e n t r a l  C o c o n u t  R e s e a r c h  
S t a t i o n ,  K a y a n g u l a m ,  K e r a l a  ( I n d i a ) ,  for  t r i a l s  o f  m i c r o -  
n u t r i e n t s ,  177 w e r e  l e f t - s p i r a l l e d .  T h e y  w e r e  d i v i d e d  i n t o  
t h r e e  g r o u p s ,  h e a l t h y ,  m o d e r a t e l y  a f f e c t e d  b y  a m a j o r  
R o o t  (wilt)  d i s e a s e ,  a n d  s e v e r e l y  a f f e c t e d .  T h e  m e a n  
n u m b e r  o f  n u t s  p e r  y e a r  b o r n e  b y  t h e  r i g h t - s p i r a l l e d  a n d  
l e f t - s p i r a l l e d  t r e e s  in  t h e s e  g r o u p s  b e t w e e n  1955 a n d  1960 
i n c l u s i v e  a r e  s h o w n  in  t h e  T a b l e .  

T h e  f i g u r e s  for  t h e  h e a l t h y  t r e e s  g i v e  t 2.721 (126 
d e g r e e s  o f  f r e e d o m ) .  T h e  p r o b a b i l i t y  for  a d i f f e r e n c e  of  
t h a t  m a g n i t u d e  o r  m o r e  b e i n g  s m a l l  ( P -  0 .0076) ,  t h e  
a s s u m p t i o n  t h a t  l e f t - s p i r a l l e d  t r e e s  g i v e  h i g h e r  y i e l d s  is 
s t r o n g l y  s u b s t a n t i a t e d .  T h e  f i g u r e s  for  t h e  d i s e a s e d  t r e e s ,  
t h o u g h  n o t  q u i t e  s i g n i f i c a n t l y  d i f f e r e n t ,  s t r o n g l y  r e i n f o r c e  
t h e  s i g n i f i c a n c e  of  t h o s e  for  t h e  h e a l t h y  t r ee s .  

As n e i t h e r  t h e  n u t s  n o r  t h e  k e r n e l s  f r o m  t h e  t w o  t y p e s  
of  t r e e s  were  w e i g h e d  s e p a r a t e l y ,  i t  is, of  c o u r s e ,  p o s s i b l e  
t h a t  t h e  t o t a l  m e a n  w e i g h t  o f  c o p r a  p r o d u c e d  b y  t h e  l e f t -  
s p i r a l l e d  t r e e s  w a s  n o t  g r e a t e r  t h a n  t h a t  f r o m  t h e  r i g h t -  
sp i r a l l ed .  N o r  is i t  c l a i m e d  t h a t  al l  r a c e s  o f  c o c o n u t ,  in al l  
soi ls  a n d  c l i m a t e s ,  b e h a v e  in t h i s  w a y .  f t o w e v e r ,  t h e  
b io log i ca l  f a c t  h e r e  p r e s e n t e d  is, 1 be l i eve ,  n o v e l .  M a n y  
e x p l a n a t i o n s  c a n  be  s u g g e s t e d  for it,  o f  w h i c h  I h o p e  to  
d i s c u s s  s o m e  e l s e w h e r e  2. 

Average l|illllb(,r of ltllts produced per tree per year 

Condition of trees No. of tree> Nuts per tree/year 
right h,ft right h'ft 

Healthy 7o 5S 53,9:~ 65.25 
*federate disease 67 t; I 32.60 35,9S 
Severe disease 71~ 5S [ S.5S !3.15 
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