
514 Specialia EXPERIENTIA 24/5 

c h r o m o s o m e s  e x h i b i t  a c lear  p i c tu re  of synapsis ,  a f ea tu re  
so cha rac t e r i s t i c  of meio t ic  c h r o m o s o m e s  in p a c h y t e n e ,  
a n d  c a r r y  mu l t i p l e  s t r a n d s  ~o w h e r e b y  t h e y  h a v e  en t e red  a 
p e r m a n e n t  p r o p h a s e  n .  I t  is in th i s  c o n t e x t  t h a t  i t  will be  
i n t e r e s t i ng  a n d  s ign i f ican t  to  k n o w  a n d  c o m p a r e  t he  
c h r o m o s o m e s  of a local  coccid, Icerya aegyptica Dougl.  
(Tr ibe :  Iceryini ,  Monoph leb inae )  w i t h  t h a t  of t he  s a l iva ry  
c h r o m o s o m e s  of a d i p t e r a n  insect .  

The  e m b r y o s  f ixed in BRADLEY-CARNOY m i x t u r e  were  
s t a i n e d  w i t h  SCmFF'S r e a g e n t  as  well  as  w i t h  t h e  modi f ied  
a lcohol ic  c a r m i n e  of SNOW 12. Icerya aegyptica is a hap lo-  
d ip lo id  I ce ry ine  coccid a n d  t h e  ma les  are found  in v e r y  
s m a l l  n u m b e r s  a n d  l ive for  a v e r y  br ie f  per iod.  T h e  
k a r y o t y p e  of th i s  species, l ike o t h e r  I ce ry ine  coccids, is 
2 n -- 4 (~), n .... 2 (c~). T h e  2 pa i r s  of c h r o m o s o m e s  differ  
s l i gh t ly  in t h e i r  l eng th .  

In  F igu res  1 a n d  2, t h e  coccid c h r o m o s o m e  p r e s e n t s  t h e  
c h a r a c t e r i s t i c  c h r o m a t i c  a n d  a c h r o m a t i c  b a n d i n g  n o r m a l l y  
no t iced  in t he  s a l iva ry  g land  chromosomes .  These  ch romo-  
somes  of t h e  coccid, however ,  a re  n o t  g i a n t  in  t h e i r  size 
a l t h o u g h  t h e y  e x h i b i t  t he  b a n d  s t ruc tu re .  As is usua l  w i t h  
t h e  s a l i va ry  ch romosomes ,  m a n y  c h r o m a t i c  b a n d s  fo rm 
t h e  b u l b  he re  also. Such  di f ferences  in t he  i n d i v i d u a l  
b a n d s  due  to  t h e  f o r m a t i o n  of t h e  bu lbs  necessar i ly  lead 
to  t h e  va r i ed  a p p e a r a n c e  a n d  s t a i n a b i l i t y  of t h e  ch romo-  
somes, wh ich  in i tself  is a ref lec t ion  of t h e  f u n c t i o n a l  

ac t iv i t i e s  of t he  c h r o m o s o m e s  in p a r t i c u l a r  a n d  of t he  
m e t a b o l i s m  a n d  d i f f e r en t i a t i on  of t h e  cell in  general .  
F u r t h e r ,  b a s e d  on  t he  s t a i n i n g  r e a c t i o n  (wi th  S c m F F ' s  
reagen t )  i t  is poss ible  to  s t a t e  t h a t  w h e r e v e r  such  b u l b  
f o r m a t i o n  on  t h e  c h r o m o s o m e  has  t a k e n  place, t h e r e  is 
a n  equa l  increase  in  t h e  D N A  c o n t e n t  of t h e  b u l b  also is. 

Rdsumd. D 6 m o n s t r a t i o n  d ' u n e  s t r u c t u r e  ana logue  
celle des  c h r o m o s o m e s  g6an t s  des  Dip t~res  chez  u n  
Coccide. 
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D e v e l o p m e n t  o f  t h e  M i d d l e  L a m e l l a  i n  R i b  M e r i s t e m  C e l l s  

A r ib  m e r i s t e m  is c h a r a c t e r i z e d  b y  a c o m p l e x u s  of 
l o n g i t u d i n a l  rows or  r ibs  of cells w h i c h  d iv ide  a t  r i g h t  
angles  to  t h e  g r o w t h  axis.  Th i s  g r o w t h  p a t t e r n  is c lear ly  
r ep r e sen t ed  in t he  c o r t e x  of t h e  root .  T h e  l o n g i t u d i n a l  
walls  of t h e  r ib  are  p r i m a r y  l o n g i t u d i n a l  walls, t h e  t r a n s -  
verse  walls  be ing  formed,  basical ly ,  b y  m i d d l e  lamel la .  A t  
each  d iv i s ion  cycle, 2 d a u g h t e r  cells a re  formed,  a n d  t h e  
celt p l a t e  fo rms  t h e  new midd le  l amel la  b e t w e e n  t h e m .  
The  f ine s t r u c t u r e  of t h e  cell p l a t e  f o r m a t i o n  ha s  been  
s t ud i ed  b y  severa l  a u t h o r s  TM. Moreover ,  FREY-WYSs- 
LING e t  al. 2 showed  t h a t  t h e  midd le  Iamel la  f o r m e d  b y  t h e  
coalescence  of sma l l  Golgi vesicles,  grew t h i c k e r  t h r o u g h  
t h e  supp ly  of new Golgi  vesicles. T h e  a i m  of th i s  p a p e r  
is to  s t u d y  t h e  d e v e l o p m e n t  of t h e  m i d d l e  l ame l t a  in  
r e l a t i on  to  t h e  cell d iv i s ion  cycles.  

Material and methods. Seeds of Phalaris canariensis 
were  g e r m i n a t e d  a t  r o o m  t e m p e r a t u r e ,  u s ing  f i l ter  p a p e r  
a n d  t a p  wa te r .  T h e  seedl ings  were  g r o w n  for  2 or  3 days .  
A t  t h e  end  of th i s  pe r iod  t he  roo t  t ips  (2-3 ram) were 
r e m o v e d  a n d  i m m e d i a t e l y  f ixed b y  t he  fol lowing m e t h o d  : 
K M n O  4 2 %  in  d is t i l led  w a t e r  for  2 h a t  20-22°C.  T h e  
f ixed m a t e r i a l  was  d e h y d r a t e d  in a n  ace tone  series a n d  
e m b e d d e d  in D u r c u p a n  ACM (Fluka) .  D u r i n g  t he  de-  
h y d r a t i o n ,  t h e  m a t e r i a l  was  s t a i n e d  o v e r n i g h t  ill l ead  
u r a n y l  acetateXL To o b t a i n  t he  u l t r a t h i n  sec t ions  a n  
U l t r a t o m  L .K .B .  was  employed .  T he  o b s e r v a t i o n s  were  
m a d e  w i t h  a S iemens  E l m i s k o p  I, a n d  t h e  p i c tu re s  t a k e n  
on  Sciencia  G e v a e r t  p la tes .  

Results and discussion. T he  s t u d y  of l o n g i t u d i n a l  sec- 
t ions  of r ibs  f rom the  co r t ex  gave  c lear  ev idence  of t h e  
ex i s tence  of a c e r t a i n  r a n g e  of t y p e s  a m o n g  t h e  midd le  
lamellae ,  w h i c h  could  be  c h a r a c t e r i z e d  b y  t h e i r  d i f f e ren t  
th i cknesses  a n d  di f ferences  of c o n t r a s t  on  s ta in ing .  T h e  
t h i n n e s t  midd le  l amel l a  showed  a t h i cknes s  of f rom 
0.1-0.2 #, w i t h  a m a r k e d l y  s inuous  ou t l i ne  (F igure  l a )  as 
well  as a fa i r  degree  of e lec t ronic  dens i ty .  As t h e  t h i c k n e s s  

of t he  midd le  lamel lae  increases ,  t h e i r  c o n t o u r s  become  
more  u n i f o r m  a n d  t h e i r  e lec t ronic  d e n s i t y  decreases.  The  
t h i c k e s t  of t h e m  to  be  obse rved  were  0.4-0.5 /z in  dia-  
mete r ,  a n d  s imi la r  to  t h e  l o n g i t u d i n a l  walls  of t he  r ib  of 
cells in e lec t ronic  dens i ty .  

T h e  d a u g h t e r  ceils o b s e r v e d  in l a t e  t e lophase  showed  
t he  pecu l i a r i t y  of b e i n g  b o u n d e d  b y  3 t r a n s v e r s e  walls  
w i t h  c lear ly  d i f fe ren t  cha rac te r i s t i c s .  T h e  midd le  l amel l a  
r ecen t l y  fo rmed  b e t w e e n  t h e  2 d a u g h t e r  cells was  seen to  
possess  t h e  cha rac t e r i s t i c s  of y o u n g  walls,  w i t h  a th i ck -  
ness of 0 .1-0.2  #, s inuous  ou t l i ne  a n d  r e l a t i ve ly  h i g h  
e lec t ronic  dens i ty ,  p r o b a b l y  due  to  t h e  h i g h  p r o p o r t i o n  of 
pec t ins .  The  2 o t h e r  t r a n s v e r s e  walls  d i f fered f rom i t  a n d  
f r o m  each  o t h e r  in  th ickness .  

1 K. ESAr0 and R. H. GIL~., Planta 67, 168 (1965). 
g A. FREY-WYSNLING, J. F. L6PEz-SAEz and K. M~HLETHALER, 

J. Ultrastruct. Res. 10, 422 (1964). 
s j. F. L6PEZ-S£EZ, M. C. RISVENO and G. GIMt~Ez-MARTi~, 

J. Ultrastruct. Res. 14, 85 (1966). 
a j. D. PICKETT-HEAPS and D. H. NORTHCOTE, J. exp. Bot. 17, 20 

(1966). 
s j .  D. PICKETT-HEAPS and D. H. NORTHCOTE, J. Cell Sci. 1, 121 

(1966). 
J. D. PICKETT-HEAPS and D. H. NORTI~COTE, J. Cell Sci. 1, 109 
(1966). 

v K. R. PORTER and S. B. CAUFIELD, Proc. 4th Int. Congr. Electron 
Microscopy, Berlin 1958 (Springer, Berlin 1960), vol. 2, p. 503. 

s K. R. PORTER and R. D. MACHADO, J. biophys. Biochem. Cytol. 7, 
167 (1960). 

9 VV'. G. WHALEY, M. DAUVCALDER and J. E. KEPHART, J. Ultra- 
struct. Res. 15, 169 (1966). 

i0 W. G. WHALEY and H. H. MOLLENHAUER, J. Cell Biol. 17, 216 
(1963). 

11 G. GIMI~NEZ-MARTfN, M. C. RISUENO and J. F. LdPEz-SAEz, 
Experientia 23, 316 (1967). 



15. 5. 1968 Specialia 515 

Fig. I. On the left, early tetophase cell showing in the nfiddle the cell 
plate formation, and bottom and top the transverse walls of different 
thicknesses ( × 7300). On the right, middle lameIla showing fusion of 
Golgi vesicles ( x 85,000). 
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Fig. 2. On the left, rib of 4 cells originated from a mother cell in 2 
generation cycles (× 2000). On the right, the transverse walls and 
their relative mean thickness ( × 8500). 
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Fig. 3. See text. 

' 3 t 2  

The s t u d y  of n u mero u s  longi tudinal  sec t ions  revealed  
a p ic tu re  of smal l  vesicles w i th  t he  charac te r i s t i c s  of Golgi 
vesicles fusing wi th  t he  middle  lamellae and  c o n t r i b u t i n g  
the i r  c o n t e n t  to  the  ma t r i x  of t he  wall and  the i r  mem-  
b rane  to  the  p l a s m a l e m m a  (Figure lb) .  A similar  process  
was observed  by  MOLLENHAUER et  al.l~ in the  develop-  
m e n t  of t h e  p r i m a r y  cell wall of t he  ou te r  roo tcap  cells 
of Zea mays, where  the  Golgi c i s te rnae  p roduced  large 
vesicles whose  c o n t e n t s  increased the  cell wall vo lume  
and  whose  m e m b r a n e s  were  incorpora ted  in to  the  p l a sma  
m e m b r a n e .  Our  obse rva t ions  conf i rm t h e  f indings  of 
FREY-WYSSLING et  al. ~, who  concluded t h a t  t he  develop-  
m e n t  of t he  midd le  lamel la  owed i ts  origin, a t  least  in 
par t ,  to  t h e  supp ly  of mate r ia l s  t h ro u g h  t h e  Golgi ap p a ra -  
tus, and  sugges ted  t h a t  i t  d e p e n d e d  on the  leng th  of 
t ime  th is  had  exis ted.  As a ya rds t i ck  for measur ing  th is  
factor ,  we used the  cell divis ion cycle. 

I f  our  h y p o t h e s i s  is correct ,  a newly formed cell would  
be b o u n d e d  b y  2 t r ansve r se  walls, one of which,  t he  
th icker  of the  2, will have  been  fo rmed  x divis ion cycles 
ago, while t he  new one will be in i t ia t ing  the  f irs t  cycle. 

13 H. H. MOLLENHAUER, W. G. WHALEY and J. H. LE~Cll, J. Ultra- 
struct. Res. 5, 193 (1961). 
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W h e n  th i s  cell ha s  come  to  t he  end  of one  d iv i s ion  cycle, 
we shou ld  obse rve  2 d a u g h t e r  cells w i t h  a f i rs t -cycle  
midd le  l amel l a  b e t w e e n  t h e m ,  a second-cyc le  l amel la  a t  
one  end,  a n d  a n  (x + 1) th-cycle  l ame l l a  a t  t h e  o ther .  Th i s  
hypo the s i s ,  f u r t h e r  deve loped ,  will  l ead  us  to  a r ib  or  
c o l u m n  of  4 cells a t  t h e  fo l lowing d iv i s ion  cycle  (Figure  3). 

These  e x p e c t a t i o n s  were  c o n f i r m e d  b y  t h e  s t u d y  of 
4-cell g roups  f rom a r i b  m e r i s t e m  (F igure  2), w h i c h  
shows  t h a t  t h e  midd le  l amel l a  c an  be  d i s t i ngu i shed  b y  
t h e i r  morpho log ica l  cha rac t e r i s t i c s  u p  to  a n  age of 3 or 4 
cycles. 

These  resu l t s  show t h a t  t h e  m i d d l e  lamel la  evo lve  b y  
th i cken ing ,  dec reas ing  in e lec t ronic  dens i ty ,  a n d  a s s u m i n g  
a more  a n d  more  r ec t i l inea r  form.  T h e  s u p p l y  of m a t e r i a l  
for  t h e  m a t r i x  of t h e  wal l  is e n s u r e d  b y  t he  c o n t r i b u t i o n  
m a d e  b y  Golgi  vesicles,  a n d  t h e  d i m i n i s h i ng  e lec t ronic  
d e n s i t y  of t h e  wal l  sugges t s  t h a t  i t  gets  a p r o p o r t i o n a t e  
inc rease  in  cel lulose m a t t e r  in  r e l a t i on  to  t h e  o r ig ina l  
pec t ic  c o m p o n e n t s .  T h e  v a r i o u s  cha rac t e r i s t i c s  to  be  ob-  

se rved  in t h e  t r a n s v e r s e  walls  enab le  us  to  d i s t i ngu i sh  t he  
s is ter  cells w i t h  ease, a n d  even  t he  4 cells wh ich  one 
m o t h e r  cell m u s t  p roduce  in 2 d iv i s ion  cycles. 

Resumen. L a  lSmina  m e d i a  que  s e p a r a  t r a n s v e r s a l -  
m e n t e  a l a s  c61ulas del  m e r i s t e m o  r ad ica l  en  c o l u m n a  se 
desarrol la ,  ell v i r t u d  del  a p o r t e  de  pequef ias  ves icu las  del 
a p a r a t o  de Golgi, i n c r e m e n t a n d o  su espesor  desde  0,1-0, 2 
h a s t a  0,4-0,5 #. Las  ca rac te r i s t i cas  morfo l6gicas  de  es tas  
pa redes  t r a n s v e r s a l e s  p e r m i t e n  d i s t ingu i r  f~c i lmente  las 
c61ulas h e r m a n a s  y h a s t a  las 4 c61ulas que  se o r ig inan  de  
1 c61ula m a d r e  en  2 ciclos de divis i6n.  

M. C. R i s u E ~ o ,  G. GIM~NEZ-MARTIN 
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Content and Synthes is  of 7 -Aminobutyr ie  Acid in the Larval Brain of Drosophila melanogaster 

I n  o u r  p r ev ious  s tud ies  we r epo r t ed  t h e  occur rence  of 
y - a m i n o b u t y r i c  acid in  Drosophila melanogaster ~,~. I t s  
p resence  h a s  b e e n  also r eco rded  in severa l  o t h e r  insects ,  
i nc lud ing  t h e  c o r n m e a l  m o t h  (Ephestia ki2hniella) 3, t h e  
h o n e y b e e  (Apis melli/ica) 4 a n d  t h e  house f ly  (Musca 
domestica) ~. F r o m  a n u m b e r  of i nves t i ga t i ons  i t  is f u r t h e r  
k n o w n  t h a t  t h i s  a m i n o  acid is cha rac t e r i s t i c  of t h e  c e n t r a l  
n e r v o u s  s y s t e m  of va r ious  i n v e r t e b r a t e s  a n d  v e r t e b r a t e s  6. 
Decarboxylases ,  wh ich  c o n v e r t  g lu t amic  acid to  y -amino-  
b u t y r i c  acid,  h a v e  been  d e m o n s t r a t e d  in t h e  m a m m a l i a n  
a n d  ch ick  b r a i n  7-n.  I t  is sugges ted  t h a t  y - a m i n o b u t y r i c  
acid m a y  poss ib ly  p l ay  a role in  t h e  t r a n s m i s s i o n  of t he  
ac t ion  of i n h i b i t o r y  n e u r o n s  12, 23 I n  o rde r  to  o b t a i n  in-  
f o r m a t i o n  a b o u t  t he  neurophys io log ica l  s igni f icance  of 
t h i s  a m i n o  acid in insects ,  e x p e r i m e n t s  h a v e  b e e n  ca r r ied  
o u t  b y  us  t o  d e t e r m i n e  i t s  c o n t e n t  a n d  syn thes i s  in  t h e  
l a r v a l  b r a i n  of Drosophila. 

L a r v a e  of t he  wild t y p e  (Sevelen) of D. melanogaster 
were ra i sed  on  t he  s t a n d a r d  suga r - co rn  m e a l - a g a r - y e a s t  
m e d i u m  a t  25°C. Sho r t l y  before  p u p a t i o n  a b o u t  150 
b r a i n s  (2 hemi sphe re s  p lus  v e n t r a l  gangl ion)  were d issected  
o u t  i n d i v i d u a l l y  in a d rop  of R inge r ' s  so lu t ion  u n d e r  a 
b i n o c u l a r  microscope.  These  were col lec ted  in 80% m e t h -  
ano l  a n d  h o m o g e n i z e d  in a glass mic rohomogen ize r .  Af t e r  
cen t r i fug ing ,  t h e  s u p e r n a t a n t  so lu t ion  was  t r a n s f e r r e d  to  a 
VVha tman  No. 1 f i l te r  p a p e r  (24 × 46 cm) for  t w o - d i m e n -  
s ional  c h r o m a t o g r a p h y ,  us ing  70% n - p r o p a n o l  as t h e  
f i rs t  so lven t  (ascending)  a n d  w a t e r - s a t u r a t e d  p h e n o l  as  t h e  
second so lven t  (descending) .  T he  op t ica l  dens i t y  of each  
n i n h y d r i n - p o s i t i v e  spo t  on  t h e  c h r o m a t o g r a m  was de te r -  
m i n e d  acco rd ing  to  p rocedures  descr ibed  p rev ious ly  2,. Fo r  
compar i son ,  e x t r a c t s  of 15 whole  l a rvae  of t h e  co r respond-  
ing age were also p r e p a r e d  a n d  t h e  c o n t e n t  of i nd iv idua l  
s u b s t a n c e s  was a n a l y s e d  b y  t he  same  m e t h o d .  

T h e  d a t a  expressed  in p e r c e n t a g e  of t he  t o t a l  n in-  
h y d r i n - p o s i t i v e  c o m p o n e n t s  are  s u m m a r i z e d  in t h e  Table .  
As c a n  b e  seen, t h e  r e l a t i ve  c o n c e n t r a t i o n  of y -amino-  
b u t y r i c  ac id  is a t  l eas t  2 t i m e s  h ighe r  in  t h e  b r a i n  t h a n  in 
t h e  whole  l a rva .  I t s  c o n t e n t  in  t h e  b r a i n  ha s  been  de te r -  
m i n e d  to  be  1.23 #M/g  wet  weight .  S imi la r ly  t he  b r a i n  
e x t r a c t  con t a in s  s ign i f i can t ly  more  a spa r t i c  acid,  g l u t a m i c  
acid a n d  t a u r i n e  t h a n  t h e  en t i r e  l a r v a  ex t r ac t .  I t  is of 

i n t e r e s t  to  no t i ce  t h a t ,  w i t h  t h e  e x c e p t i o n  of t au r ine ,  al l  
t he se  a m i n o  acids  m a y  se rve  as  t r a n s m i t t i n g  s u b s t a n c e s  in  
t h e  c e n t r a l  n e r v o u s  s y s t e m  of b o t h  m a m m a l s  a n d  o t h e r  
i n v e r t e b r a t e s  t2-13. T h e  f u n c t i o n  of t a u r i n e  is u n k n o w n ,  
b u t  a cco rd ing  to  FLOREV 2, th i s  c o m p o u n d  is also cha rac -  
t e r i s t i c  of t h e  n e r v o u s  t issue.  F r o m  d a t a  p r e s e n t e d  in t he  
Table ,  i t  is f u r t h e r  e v i d e n t  t h a t  t h e  r e l a t i ve  c o n t e n t s  of 
g lu t amine ,  t y ro s ine  a n d  t y ro s ine  p h o s p h a t e  are  d i s t i n c t l y  
h i g h e r  in  t he  whole  l a r v a  t h a n  in  t h e  b ra in .  Our  p r ev ious  
o b s e r v a t i o n s  showed  t h a t  g l u t a m i n e  der ives  la rgely  f r o m  
the  h a e m o l y m p h ,  whereas  t y ros ine  a n d  t y ro s ine  p h o s p h a t e  
a re  i n v o l v e d  in  t h e  s y n t h e s i s  of c u t i c u l a r  p r o t e i n s  a n d  t h e  
t a n n i n g  r e a c t i o n  15. Thus ,  t h e i r  u n e q u a l  d i s t r i b u t i o n  ap -  
pea r s  u n d e r s t a n d a b l e .  

I n  o rde r  to  t e s t  t h e  s y n t h e s i s  a c t i v i t y  of ~ - a m i n o b u t y r i c  
acid in b r a i n  h o m o g e n a t e s ,  t he  fol lowing in  v i t r o  s tud ies  
were  ca r r i ed  out .  B r a i n s  of 25 ful ly  g rown  l a r v a e  were  
d i ssec ted  o u t  in  a d rop  of ice-cold R i n g e r ' s  so lu t ion  a n d  
h o m o g e n i z e d  in a sma l l  v o l u m e  of s o d i u m - p o t a s s i u m -  
p h o s p h a t e  buf fe r  (0 .067M, p H  7,65). The  h o m o g e n a t e  
was  t h e n  d i lu ted  to  200 #1 w i t h  t he  p h o s p h a t e  buf fe r  in  a 
m i c r o p i p e t t e  a n d  t r a n s f e r r e d  to  a n  i n c u b a t i o n  tube .  As 
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