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so lven t s  used. I t  r eac t s  pos i t ive ly  to acid fuchs in  a n d  
mercu r i c  b r o m o p h e n o l  b lue  (Hg • B P B )  b u t  n e g a t i v e l y  to 
per iodic  ac id-Schi f f  (PAS).  F r o m  these  r eac t ions  i t  c an  be  
said t h a t  the  m a i n  s u b s t a n c e  of t he  id iosome is m a d e  up  of 
p ro te ins ,  wi th  some a m o u n t  of l ipopro te in  c o m p o n e n t .  I t  
is a r g : n t o p h o b e ,  b u t  in o v e r - i m p r e g n a t e d  s p e r m a t i d s  i t  
is b l ackened  w i th  si lver.  

(2) Rods and granules. T he  rods  and  g ranu le s  are dis- 
t r i b u t e d  inside a n d  a r o u n d  the  id iosome (Figure  1-7) ;  
mos t  of t h e m  usua l ly  lie a t  t he  p e r i p h e r y  of t h e  l a t t e r .  
They  are  also p r e s e n t  in t he  genera l  c y t o p l a s m .  T h e y  h a v e  
been s tud ied  in the  l iv ing  s p e r m a t i d s  and  s p e r m a t o c y t e s  
e x a m i n e d  w i th  a w r a c k e d  down  sub- s t age  condense r .  T h e y  
colour  i n t ense ly  w i th  S u d a n  b l ack  B, i n d i c a t i n g  l ipids in  
t h e m .  T h e i r  l ipid c o n t e n t s  are of a phos pho l i p i d  n a t u r e ,  
as i n t e r p r e t e d  f rom t h e i r  pos i t ive  r eac t i on  w i th  acid 
h a e m a t e i n  fol lowed by  a n e g a t i v e  r eac t ion  in the  py r id ine  
e x t r a c t e d  ma te r i a l .  The  5, c o n t i n u e  to  co lour  w i th  S u d a n  
b l a c k  a f t e r  a ce tone  ex t r ac t i ons ,  b u t  a f t e r  e t h a n o l  ex t r ac -  
t ions  t h e i r  l ipids are  d issolved a w a y  as s h o w n  b y  t he  
n e g a t i v e  r eac t i on  w i th  S u d a n  black.  These  so lub i l i ty  t e s t s  
f u r t h e r  revea l  t he  phospho l i p i d  n a t u r e  of t he i r  lipids. T h e y  
seem to  c o n t a i n  some p ro t e in s  as, a f t e r  py r id ine  ex t r ac -  
t ions ,  some co r roded  mate r i a l ,  whicla is s u d a u o p h o b e ,  
Hg-  B P B - p o s i t i v e  a n d  P A S - n e g a t i v e ,  is lef t  beh ind .  T h e y  
are  easi ly b l ackened  w i th  si lver,  showing  t h e i r  a r g e n t o p h i l  
n a t u r e .  T h u s  t h e y  h a v e  been  iden t i f i ed  as 'Golgi  bodies  or  
g r anu l e s '  by  SHAR.~IA e t  al. 0, and  DmLLON ~0 in t he  guinea-  
pig a n d  r a t  r e spec t ive ly ;  'Golgi  p l a t e s  a n d  rods '  b y  
GATENBY and  \VOODGER 11 in C a v i a ;  'Golgi  rods  a n d  gran-  
ules '  a n d  'Golgi  s u b s t a n c e  or  m a t e r i a l '  b y  GRESSON 1 in t he  
m a m m a l s ;  ' rods '  b y  AUSTIN and  SAPSFORD 3 in t he  r a t ;  
and  ' rods  a n d  c u r v e d  p la tes  (d ic tyosomes) '  b y  LACY and  
CHALLICE 4 in t he  mouse.  T he  pa i red  'Golgi  m e m b r a n e s '  
b o u n d i n g  f la t  vesicles, as s tud ied  u n d e r  t he  e lec t ron  
microscope  4 7 e v i d e n t l y  co r r e spond  to t he  a r g e n t o p h i l  
rods  a n d  g ranu les  assoc ia ted  w i th  the  idiosome.  The  rods  
a n d  granu les  are also seen in t he  genera l  cy top l a sm.  T h e y  
h a v e  been  ident i f ied  as t he  ' e x t r a  id iosomic  Golgi g ran-  
ules '  b y  SHARMA et  al ."  a n d  DHILLON 10. 

Vacuoles. The  a r g e n t o p h o b e  and  s u d a n o p h o b e  vacuoles  
of va r ious  sizes lie inside a n d  a r o u n d  t he  id iosome (Figure 
1-7) ;  m o s t  of t h e m  are s i t u a t e d  a t  the  p e r i p h e r y  of the 
l a t t e r .  T h e y  are also p r e sen t  in t he  genera l  c y t o p l a s m  of 
the  ear ly  spe rma t id s .  The  h i s t ochemica l  n a t u r e  of the i r  
c o n t e n t s  could no t  be  d e t e r m i n e d  w i th  t he  t echn iques  
employed .  The  ear l ier  workers ,  us ing  l igh t  a n d  phase-  
c o n s t r a s t  microscopy,  h a v e  over looked  t h e m .  However ,  
LACY and  CHALLICE 4 h a v e  descr ibed  t h e m  as fo rming  a 
s u d a n o p h o b e  p a r t  of t he i r  'Golgi  a p p a r a t u s ' .  T h e y  can 
easi ly  be s tud ied  in the  ge la t ine  sec t ions  co loured  wi th  
S u d a n  b l ack  B (Figure  1-7). By  us ing  e l ec t ron  microscope,  
t he  ear l ier  workers  h a v e  iden t i f i ed  t h e m  as vacuo les  or 
vesicles. CLERMONT 5 ha s  desc r ibed  t h e m  as spher ica l  ves- 
icles of va r ious  sizes. He  ha s  sugges ted  t h e i r  or igin f rom 
the  f la t  vesicles (vesicles b o u n d e d  b y  t he  Golgi  mem-  
branes) .  Accord ing  to  h im,  t he  vacuoles  of t he  genera l  
c y t o p l a s m  h a v e  m o v e d  o u t  f rom t h e  'Golgi  zone ' .  W h e n  
a careful  e x a m i n a t i o n  of t h e  e l ec t ron  m i c r o g r a p h s  of the  
'Golgi  complex ' ,  descr ibed  b y  ear l ie r  workers  4 7, is made,  
t h e n  t he re  a p p e a r s  a d a r k - s h a d e d ,  f u n d a m e n t a l  s u b s t a n c e  
or  m a t e r i a l  wh ich  encloses or  b o u n d s  t h e  spher ica l  vac-  
uoles or  vesicles. Th i s  s u b s t a n c e  seems to  r e p r e s e n t  the  
id iosomic  ma te r i a l .  

Rdsumd. L ' e x a m e n  h i s t o c h i m i q u e  des s p e r m a t i d e s  du 
bouc  e t  du buffle m o n t r e  que  le <momplexe de Golg i ,  des 
a u t e u r s  c o m p r e n d  l ' id iosome cons t i t u6  p a r  des  p ro t6 ides  et  
des l ip idoprot6ides ,  les b~t tonnets  e t  g ranu les  cons t i tu~s  
p a r  des phospho l ip ides  e t  peu t -~ t r e  des p ro t6 ides  e t  enf in  
les vacuoles .  
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Prolamellar Body of the Proplastids in Barley 
Root Cells 

Since the  work  of STRUGGERI, 2 c o n f i r m i n g  Sch impe r -  
Meyer ' s  t h e o r y  of the  i n d i v i d u a l i t y  a n d  c o n t i n u i t y  of 
p las t ids ,  i t  has  genera l ly  been  recognized  t h a t  ch lo rop las t s  
as well as leucoplas t s  are  no t  fo rmed  de novo, b u t  o r ig ina te  
f rom a c o m m o n  precursor ,  p rop las t id .  In  t he  case of 
ch loroplas ts ,  t h e  occurrence ,  in th i s  p rop t a s t i d  s tage,  of a 
s t r u c t u r e  d e s i g n a t e d  as 'prolamellar body (=  P r i m g r g r a -  
n u m ) '  ha s  been  wideIy obse rved ,  p r eced ing  t he  deve lop-  
m e n t  of t h e i r  cha rac t e r i s t i c  l ame l l a r  s t r u c t u r e  3-~. S imi la r  
f ind ings  h a v e  been  r epo r t ed  c o n c e r n i n g  leucoplas t s  in 
va r ious  p l a n t  cells, such  as t h e  roo t  cells of Vicia/aba 6, in 
t he  roo t  ha i r s  of Trianea bogotensis 7 a n d  in t h e  e p i d e r m a l  
cells of ,.ilEum cepa s a n d  Chlorophytum comosum% T h e  
leueop las t s  in  these  cells h a v e  also b e e n  s h o w n  to  deve lop  
f rom p rop l a s t i d s  of m e r i s t e m a t i c  cell, wh ich  are  also re- 
p o r t e d  to  possess  a p r o l a m e l l a r  body .  

However ,  no  de ta i l ed  desc r ip t ion  of the  f ine s t r u c t u r e  
of t he  p ro l ame l l a r  b o d y  in l eucop las t s  ha s  ye t  been  p u b -  
l ished.  STRUGGER*0 recognized  a n  e lec t ron  dense  s t r u c t u r e  
in t h e  l eucoplas t s  of m e r i s t e m a t i c  cells of AIlium root ,  a n d  
cons idered  th i s  to  r e p r e s e n t  a p r o l a m e l l a r  body .  Close 

in spec t ion  of his  e lec t ron  mic rog raphs ,  however ,  fails to 
r evea l  t he  ves icu la r  s t r u c t u r e  wh ich  is cha r ac t e r i s t i c  of 
the  p ro l ame l l a r  body .  HEITZ u,  s t u d y i n g  the  leucoplas t s  
of Vicia, found  p ro l ame l l a r  vesicles a r r a n g e d  in a cu rved  
line, which,  however ,  bore  no r e s e m b l a n c e  to k n o w n  
figures of t yp i ca l  p ro l ame l l a r  bodies.  Recen t ly ,  SITTEa2, 
\VHALEY et  al. t3 and  CAPORALI ~4, i n v e s t i g a t i n g  the  fine 
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s t ructure  of p rop las t ids  and  leucoplasts  in the  root  
meris tem of Pisum, Zea and  Lens, respectively,,  could not  
discover any  typica l  pro lamel la r  s t ruc tu re .  

During the  course of s tudies  on the  d e v e l o p m e n t  of 
leucoplasts in the  root  cells of bar ley,  Hordeum vulgate I.. 
var. hexastichon Aschers.  ge rmina ted  on mois t ened  fi l ter  
paper unde r  the  l ight which is s t rong  enough  for the  
normal  d e v e l o p m e n t  of ch loroplas t s  in the  leaves, the  au- 
thor  found a pro lamel la r  body  which is essent ia l ly  s imilar  
to those d iscovered  in the  p rop las t ids  of chloroplas ts .  
Tips were cu t  f rom root  of ac t ive ly  growing seedlings,  
and fixed in 5% aqueous  solut ion of KMnO,  for 10 min. 
The fixed s p e c i m e n s w e r e t h e n d e h y d r a t e d  th rough  a graded 
series of e thanol ,  and e m b e d d e d  in ara ld i te  resin. 

Proplas t ids  can be easily recognized and d is t inguished  
from o the r  cell c o m p o n e n t s  by low electron dens i ty  of 
their p las top lasm.  The Figure  i l lus t ra tes  a typ ica l  pro-  
plastid (1.5 × 0.8 pt) wi th  a pro lamet la r  body ,  p resen t ing  
its charac te r i s t i c  crys ta l l ine  pa t t e rn .  The prop las t id  is 
covered wi th  a double - layered  m e m b r a n e  consis t ing of 
two electron dense layers 5-6 mbt th ick  and a less dense 
space 7-10 mb~ wide. The e lec t ron dens i ty  of the  m e m b r a n e  
is grea te r  t h a n  t h a t  of mi tochondr ia .  In  the  p las toplasm,  
which consis ts  of g ranu la r  subs tance ,  are embedded  a 
small n u m b e r  of lamellae,  a p ro lamel la r  body,  and several  
man~anophilic granules (80-200 m~  in d iameter ) .  The 

" k  " 

, . , ,  i 
Proplastid in postmeristematie cell of barley root. l'rolamellar body 
which is composed of small vesicular elelllellts arranged ill  all appar- 
ently crystal-like lattice can be seen in its centre. Besides, lamellae 

(L) and manganophilic granules (MG) will also be seen, 

o u t e r  and  inner  d i ame t e r  of the  vesicular  e l ement s  of the  
p ro lamel la r  body  are a b o u t  20 mr1 and  10 rag, respec-  
t ive ly ;  th ickness  of the  wall, 4 ml~. The vesicles are regu- 
larly a r ranged  to form a c rys ta l  lat t ice-l ike s t ruc tu re .  
l lowever,  such a crys ta l l ine  p a t t e r n  is not  a lways  en- 
countered ,  bu t  there  are m a n y  prop las t ids  w i th  a pro-  
lamellar body,  in which vesicles do not  ar range regular ly .  

Serial sec t ions  which are not  p re sen ted  here ind ica te  
t h a t  the  vesicles in such a pro lamel la r  body are a r r anged  
to  form a spat ia l  lat t ice.  Not  only  the  s t ruc tu re  of the  pro-  
lamel lar  body,  bu t  also the  appea rance  and  d imens ions  of 
the vesicles are qu i te  s imilar  to those  usually, encoun te red  
in the  proplas t ids  of normal  chloroplas ts .  At sca t t e red  
poin ts  in the  pro lamel la r  body  (Figure, arrows),  can be 
seen figures sugges t ing  coalescence of the  vesicles. In an-  
o the r  sections,  the  re la t ionsh ip  be tween  the  developing  
tamellae and vesicles of the  pro lamel la r  body  can be re- 
cognized.  The newly deve lop ing  lamellae and  the  vesicles 
coincide in the i r  d imens ions ,  its well its the  double- layered  
s t ruc tu res  of th is  m e m b r a n e ,  sugges t ing  t h a t  the  lamellae 
are formed by fusion or coalescellce of the vesicles of the 
prolamel lar  body.  

According to the  obse rva t ions  descr ibed above,  the  
whole sequence  of changes  occurr ing  dur ing  the  develop-  
m e n t  of the leucoplas t  can be summar i zed  as follows: No 
d i s t inc t  p ro lamel la r  b o d y  is discernible  in the  p rop las t ids  
of p ro mer i s t ema t i c  celts. The vesicles f irst  a p p e a r  a t  the  
p o s t mer i s t ema t i c  s tage  of the  cell d e v e l o p m e n t .  These 
vesicles, irregularly sca t te red  at  first, gradual ly  assume a 
regular  latt ice a r r a n g e m e n t  as deve lopmen t  progress ,  to 
lead finally to the  appea rance  of some lamellar  s t ruc ture ,  
which,  however,  is less p r o m i n e n t  t han  in the  case of ordi-  
na ry  chloroplas ts .  

F rom a n o t h e r  po in t  of view, t he  sugges ted  t rans for -  
mat ion  of vesicular  to  lamel lar  s t r uc tu r e  m a y  be regarded  
as indicat ing a possible c o m m o n  origin of ch loroplas t s  and  
leucoplasts.  

Zusammen/assung. U l t r a d i i n n s c h n i t t e  durch  \Vurzel-  
p roplas t iden  w m  Hordeum lassen den l ' ro l amel l a rk6rpe r  
erkennen.  S t r u k t u r  und I ) imens ionen  der  E l emcn t a r e i n -  
hei ten dieses K6rpers  sind mi t  dem bei den Chloroplas ten-  
Prop las t iden  beschr iebenen  Pro lamel l a rk6rpe r  vergleich-  
bar.  

S. MURAKAMt 

Department o~ Hiophysics and Hioche,mistry, l:aculty o/ 
Science, University o/ Tokyo, Hon,,o, Tokyo (Japan), 
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Propri4t6s phytobiologiques de la s6rotonine 
Si la s6rotonine (5 -hydroxy t ryp t amine )  a d6jg donn6 

lieu g d ' i n n o m b r a b l e s  appl ica t ions  en neurologie,  pa r  
exempleL  le r61e qu 'el le  joue sur les t issus v6g6taux est  
encore for t  real  connu.  Alors que  ta t r y p t a m i n e  peu t  6tre 
consid6r6e, 5. l ' image de l 'acide f l- indotylac6tique 2 c o m m e  
un v6ri table  ef fec teur  de croissance s, la s6rotonine n ' a  
p r a t i q u e m e n t  aucune activit6.  En  effet,  nous  a w m s  
montr6  a que:  (1) sur  des tes ts  tige (Lens), ce compos6 est  
sans effet,  ce qui conf i rme c o m p l 6 t e m e n t  les exp6riences  
r6alis6es g l 'a ide du tes t  m6socotyle  ~, (2) sur  des tes ts  
racine (Lens), ce t t e  subs t ance  est  tr6s 16g6rement act ive,  
observa t ion  pa r t i e l l emen t  en accord avec celles qui furent  
fai tes avec le t e s t  ~racine de m a i s ,  ~. P o u r t a n t ,  une s6rie 
d 'essais,  qui font  l ' ob je t  de ce t te  note,  on t  permis  de 

me t t r e  en 6vidence une au t re  propri6t6 de la s6rotonine ~ 
qui pourra i t  i nd i r ec t emen t  toucher  la croissance des t issus 
v6g6tau x. 
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