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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 
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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.  
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Department o~ Hiophysics and Hioche,mistry, l:aculty o/ 
Science, University o/ Tokyo, Hon,,o, Tokyo (Japan), 
November 3, 1961. 

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. 

t H. COSTA, Int. Rev. NeurolfioL 2, t15 {19~;O). 
2 p. IQ PILET, Les phytohormones de croissancc (Mazson Kd. ['aris 

19~; I ). 
3 p. l? PlLIUr et J. ATIlANASIADES, Bull. Soc. hot. sui~se n'~, 16 (1959). 
t p. IQ I>ILET, Bull. Soc. vaud. Gel. nat. t;7, s:ms pres' e (196~). 
a j.  l'. NITSCll et C. NITSCIi, Bull. Soc. bot. |;rance IO5, |N~2 (195bI). 
6 p. NIAIISSAT et H. LABOR1T, Med, exp. 1, 2o7 (1959). 
r Cette s t l b s t a n c e ,  employ6e sons forme de sut/atc de cr&ttinine, i i ( ) t | s  

a 6t6 ahmil)lement offerte par le Service de recherches ChillliqlleS 
tit" la Maison Sandoz (B-de). llans no, essais, la cr6atinine s'est 
r6v6t&. 6tre totalement inactive aux concentrations utili;6es. 
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Nous util isons,  en nous  insp i ran t  d ' u n e  t echn ique  pr6- 
c 6 d e m m e n t  d~crite4, 8, des  d isques  de p o m m e  de ter re  
calibr6s (diam~tre : 15 m m ;  6paisseur:  4 ram) qu 'on  d~pose 
sur des suppor t s  de verre  p o r t a n t  une a r m a t u r e  de mous-  
seline e t  un papier-f i l t re .  Le tou t  est  plac6 dans  des boi tes  
de Pe t r i  (d iam6tre:  9 mm) c o n t e n a n t  10 ml de solut ion 
act ive  (s~rotonine et KC1). Au t e m p s  0, e t  apr~s 24 h (ob- 
scurit6, 25 ° ~: 0,5), on fair des  mesures  de poids  frais e t  de  
po ids  sec. I,es r6sul ta ts  (Figure), qui sont  donn6s  en % 
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d 'ac t iv i t6  re la t ive  (par r a p p o r t  au lot t6moin),  p e r m e t t e n t  
de t i rer  les conclusions su ivantes ,  q u a n t  aux  var ia t ions  du 
poids frais : 

(1) seule, la s6rotonine est  s t imulan te ,  et  ceci d ' a n t a n t  
plus que sa concen t ra t ion  est  plus for te ;  

(2) seul, le KC1 se compor t e  en inhibi teur ,  d ' a u t a n t  plus 
efficace qu ' i l  est  plus concentr6;  

(3) m61ang6es, ces deux  subs tances  on t  un effet  plus 
qu ' add i t i f .  

Or il es t  r emarquab le  de cons t a t e r  que, pour  les concen-  
t r a t ions  off l 'on note  des s t imula t ions  par t i cu l i6 rement  
caract6r is t iques ,  les var ia t ions  du poids sec sont  p ra t ique-  
m e n t  inex is tan tes  : 
S6rotonine 1 • 10 -3 M KC1 4% Ef fe t  + 6,1% 

1 - 10 a 2~I 6% -- 2,6% 
I • 10 4 M 4~h + 2,5% 
1 • 10 -4 ~VI 6% + 5,3°/~ 

Ces pr6c6dentes  obse rva t ions  i nd iquen t  donc  que  la 
s6rotonine et  le KC1 agissent  sur  l 'entr6e de l 'eau. Pour  
expl iquer  les r6sul ta ts  obtenus ,  on pour ra i t  imaginer ,  et  
ce t te  hypoth6se  est  en accord avec ce que l 'on sal t  de l 'ac- 
tion de la s6rotonine sur la perm6abil i t6  des cellules 
animales  9 que ce t te  subs tance  faci l i terai t  l 'entr6e des ions 
K + et  modif iera i t ,  pa r  cons6quent ,  les carac t6r is t iques  
osmot iques  des t issus v6g6taux.  Or l ' impor t ance  des 
6changes d 'eau  dans  les processus m f t a b o l i q u e s  e t  dans  
la croissance des cellules a 6t6 d6montr6e  10. 
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% d'accroissemcn t relatif du poi(N frais de disques de pomme de terre, 
en pr6~enee de s6rotonine et de KC1. Me~ures apr~s '24 h d'ineubation. 

Summary .  The sero tonin  ( 5 - h y d r o x y t r y p t a mi n )  which  
shows a sl ight  inf luence upon the  g rowth  of p l an t  t issues,  
ac ts  upon wa te r  up take  by  regula t ing  cellular pe rmea-  
bi l i ty  ( la t ter  is ac t iva t ed  in t he  case of K+). 

P. E. PILET 

Laboratoire de Physiologic vdgdtale, Universitd de Lausanne 
(Suisse), le 16 janvier 7962. 

s p. I). HACKETT et 1,2. V. TttIMANN, Amer. J. Bot. 39, 553 (1952). 
9 I. H. PAGE, Physiol. Rev. 3,g, 277 (1960}. 

10 p. E. PILET, Handbuch der Pllanzenphysiologie (Springer Verlag, 
1961), Bd. 15, p. 784. 

E x c i t a t i o n  o f  B e t z  C e l l s  b y  A c e t y l c h o l i n e  

In  a previous  repor t  1, we have  descr ibed the  exc i t an t  
ac t ion on some cort ical  neurones  of ace ty lchol ine  appl ied 
iontophore t ica l ly .  Tt~ese uni ts  were found  t h r o u g h o u t  the  
cor tex ,  t h o u g h  they  t e nded  to be p re sen t  in h igher  con- 
cen t r a t i ons  in the  p r i m a ry  a f fe ren t  areas.  F r e q u e n t l y  the  
uni ts  occurred  in groups,  and  they  were cha rae te r i sed  by  
a r h y t h m i c a l  spon t aneous  discharge.  

This  act ion of ace ty lchol ine  has now been t e s t ed  on 
Betz  cells in the  s enso ry -moto r  cor tex  of ca ts  anaes the t -  
ised wi th  I)ial. The ipsi la teral  p y r a m i d a l  t r ac t  was 
ac t iva ted  an t id romica l ly  by  s t imula t ion  of the  exposed 
medul la ry  pyramids .  Only those  neurones  which  were  
invaded  wi th  a constan! l a tency  of tess t h a n  5 msec,  and  
which  could follow repe t i t ive  s t imula t ion  a t  a f requency  
of a t  least  100/sec were accep ted  as Betz  cells 2 6. They  
were found at  d e p t h s  va ry ing  be tween  0.5 and  2.2 m m  and  
mos t  of t h e m  discharged  impulses  spon t aneous ly  in a more  
or less r h y t h m i c a l  fashion 5. 

In e ight  exper iments ,  a to ta l  of 86 Betz cells were t e s t ed  
wi th  L -g lu t ama te ,  ace ty lchol ine  and var ious  o the r  drugs,  
appl ied ion tophore t i ca l ly  f rom f ive-barrel led micro-  
p ipet tes .  A very  high p ropor t ion  were found to be sensi- 
t ive to acetylchol ine.  (The a m o u n t s  of ace ty lchol ine  
ac tua l ly  released var ied,  bu t  the  ACh cu r ren t  did no t  ex-  
ceed 150 nA (10-9 A) and  the  t ime  app l ica t ion  was n o t  
usual ly  more  t h a n  45 sec). In  the  precruc ia te  m o t o r  co r t ex  
near ly  all the  Betz  cells (49 ou t  of 53, i.e. 92%) were  
clearly exc i ted  by  acetylchol ine,  while in the  pos tc ruc ia te  
area  the  p ropor t ion  of sensi t ive  cells was s o m e w h a t  
smaller,  a l though  still high (21 out  of 33, i.e. 64%). By 
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