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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 

I T, A. |)AVIS, J. Genet., 5,% 12 (1962), 
"~ Help received from the lndiai~ Central CocomR C~mmdttec f~n" 

my service is glatefnlly acknowledged. 
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Zusammen/assung. Die BtSkter  de r  K o k o s p a l m e  (Cocos 
nuci/era L.) s ind in l inks-  ode r  r e c h t s d r e h e n d e n  Spi ra len  
angeo rdne t .  ZS.hlungen an  e inem grossen Mate r i a l  indi-  
scher  und  n i c h t i n d i s c h e r  P a l m e n  (3028 bzw. 13 842 BAume) 
e rgab  ein geringft igiges ~Iberwiegen de r  l i n k s d r e h e n d e n  
B l a t t s p i r a l e n  (52 ,05% bzw. 52,90%).  Der  D r e h s i n n  de r  
Sp i ra len  erwies  sich, wie K r e u z u n g s v e r s u c h e  zeigten,  als  
gene t i sch  n i c h t  f ixiert .  In  f f inf j / ihr igem F e l d v e r s u c h  

l,htrzc Mit teihlngen I"XPt.:RiWNTtA XVIII/7 

( 1955  1960) l ie fer ten  P a l m e n  m i t  l i n k s d r e h e n d e n  Btatt-  
sp i ra len  e inen  s ign i f ikan t  gr6sseren E r t r a g  an  Kokos- 
niissen. 
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Histoenzymologic  Behaviour of the Giant Cell of 
Foreign Body Granuloma as Compared with the 

Osteoclast 

Ear l i e r  pub l i c a t i ons  h a v e  shown  t h a t  os teoc las t s  a n d  
c h o n d r o c l a s t s  possess  g r ea t  e n z y m a t i c  ac t iv i ty .  Large  
q u a n t i t i e s  of acid phosphataseX;  ~, succ in i c -dehydrogen -  
ase 3,4, c y t o c h r o m e  ox idase  ~ and  f l -g lucuronidase  n h a v e  
been  found  in these  cells. 

F r o m  these  f indings  i t  c an  be a s s u m e d  t h a t  some 
r e l a t i onsh ip  m a y  ex i s t  b e t w e e n  these  e n z y m e s  a n d  bone  
a n d  ca r t i l age  a b s o r p t i o n  processes.  The  morpho log ica l  
s imi la r i ty  of t he  os teoc las t  a n d  foreign b o d y  g i a n t  cell 
i nduced  us to  m a k e  a c o m p a r a t i v e  s t u d y  of these  t w o  
e lements .  On ly  i so la ted  d a t a  are ava i l ab le  on  the  h i s to -  
enzymolog ic  b e h a v i o u r  of foreign b o d y  g r a n u l o m a  mul t i -  
nuc l ea t ed  cells ~. 

W e  s tud ied  t h e  h i s toenzymolog ic  p a t t e r n  of:  (1) Osteo-  
c las t s  and  c h o n d r o c l a s t s  u n d e r  n o r m a l  cond i t ions  in  C3H 
mice,  W i s t a r  ra ts ,  H a m s t e r  a n d  man ,  us ing  e n c h o n d r a l  
and  m e m b r a n o u s  g r o w t h  zones (areas of e n c h o n d r a l  
g r o w t h  of f emur  a n d  t i b i a  a n d  m e m b r a n o u s  g r o w t h  of 
maxi l la ) .  (2) The  s ame  m a t e r i a l  in \ ¥ i s t a r  r a t s  t h a t  
rece ived  1000 U.  of p a r a t h y r o i d  h o r m o n e  s u b c u t a n e o u s l y  
a n d  kil led 60 h l a t e r  *. (3) A series of pa tho log ic  processes  
c h a r a c t e r i z e d  b y  a b u n d a n t  m u l t i n u c l e a t e d  giant -ce l l s  
(os teoc las toma,  so l i t a ry  a n d  aneu rysma l )  bone  cys ts  a n d  
g i a n t  cell of foreign b o d y  g r a n u l o m a .  (4) G i a n t  cells of 
fore ign b o d y  g r a n u l o m a  induced  b y  t h e  i n t r o d u c t i o n  of a 
cellulose sponge  i n to  VVistar r a t s  a n d  C3H mice  ki l led 
one  m o n t h  l a t e r  a n d  b y  t h e  p resence  of d e t r i t u s  in ex-  
p e r i m e n t a l l y  p r o v o k e d  w o u n d s  in t o n g u e  of  "vVistar ra ts .  

F r a g m e n t s  of t issue were f ixed in n e u t r a l  fo rmal in  in 
o rder  to  d e m o n s t r a t e  acid p h o s p h a t a s e  (GOMORI'S meth-  
od 8, RUTENBURG a n d  SELIGMAN'S m e t h o d g ) ,  p h o s p h a m i d -  
ase (MEYER a n d  WEINMAN'S m e t h o d l ° ) ;  in  chloral-  
h y d r a t e  fo rmal in  to  show f l -g lucuronidase  (FISHMAN and 
BAKER'S m e t h o d  ~x). In  all  t e c h n i q u e s  f rozen sec t ions  were 
used. O t h e r  f r a g m e n t  was  k e p t  a t  - 2 0 ° C ;  sec t ions  being 
p r e p a r e d  w i t h  t h e  c r y o s t a t e  to  d e t e r m i n e  t h e  presence  of 
succ in i c -dehydrogenase  (PEARSON a n d  DEFENDI'S meth-  
od 12, NACHLAS e t  al. x3). T h e  calcif ied m a t e r i a l  was  t rea ted  
for t h e  d e m o n s t r a t i o n  of acid p h o s p h a t a s e  w i t h  our  pro- 
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I 
Voreign body  graml loms  produce b a y  cellulose sponge.  The  g ian t  ceils appears  in tense ly  s ta ined .  A = succ in ic-dehydrogenase  demonstra-  
t ion (NACHLAS et al.la). B == phosphamidase demonstration (MEYER and WEIN~IAN10). C = acid phosphatase demonstration (GoMomS). 

In 13 and C the stromal fibroblastie cells react moderately. 


