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Discussion. The p re sen t  expe r imen t s  have  unan imous ly  
p roved  t h a t  c igare t te  smoke  inha la t ion  induces  charac te r -  
istic lesions to  spe rmatogenes i s  in rats .  The p r i m a r y  
s p e r m a t o c y t e s  appea r  to  be the  t a rge t  of t he  noxa  as 
c igare t te  smoke  inha la t ion  induces  a swelling of t he  nuclei  
and  an  increase in t he  n u m b e r  of old s p e r m a t o c y t e s  pr ior  
to  mitosis.  B u t  a mi to t ic  inh ib i t ion  of t h e  s p e r m a t o c y t e s  
can also be  p roved  as an  a b n o r m a l  increase of R R G  phase  
IV and  a f requency  of abno rma l  mi to t ic  forms was  found.  
Mitot ic  inhib i t ion  induces  a decrease of spe rma t ide s  wi th  
a r educed  nuclear  vo lume  which  is respons ib le  for a low 
f r equency  of phase  V. 

Cigare t te  smoke  inha la t ion  damages  the  process  of 
spe rmatogenes i s  by  af fec t ing  mitosis  in the  spe rma to -  
cytes .  Noxae  of spe rmatogenes i s  (e.g. ionising rad ia t ion  6) 
genera l ly  e x e r t  the i r  ha rmfu l  effect  ma in ly  on p r i m a r y  
spe rma tocy te s .  These cells seem to be the  m o s t  suscept ible  
to  e n v i r o n m e n t a l  noxae.  

Several  inves t iga to rs  have  r epo r t ed  lesions to  the  tes tes  
induced  b y  smok ing  or  n ico t ine  t r e a t m e n t  7-9, o the r s  have  
ques t ioned  such an effect  10-~, Q u a n t i t a t i v e  inves t iga t ions  
in to  t he  process  of spe rmatogenes i s  have,  however ,  p roved  
t h a t  c igare t te  smoke  inha la t ion  causes  specific lesions in 
t he  d e v e l o p m e n t  of spe rmia  b y  inh ib i t ing  mi tos is  of t he  
spe rma tocy te s .  

Zusammenlassung. Durch  die E i n a t m u n g  von Zigaret-  
t en r au ch  wurden  bei R a t t e n  S t6 rungen  der  Spermio-  
genese beobach te t .  Es  kam zu einer  H e m m u n g  der  Zell- 
te i lung yon  Sp e rma t o cy t en .  
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Salivary Chromosome-Like Structure of a Coccid Chromosome 

Cytological  researches  in recen t  years  have  accumula t ed  
a wea l th  of in fo rma t ion  on the  morphologica l  and  s t ruc-  
tu ra l  o rganiza t ions  of b o t h  an imal  and  p l a n t  ch romo-  
somesL2. In  add i t ion  to  those  ch romosomes  which  are 
usual ly  seen in  t he  mi to t ic  and  meiot ic  cells, t he re  are 
also a few special  t y p e s  of chromosomes ,  t h e  chief  a m o n g  
t h e m  be ing  (1) the  l a m p  b r u s h  ch romosomes  of the  
a m p h i b i a n  oocytes,  (2) t he  sa l ivary  gland ch romosomes  
of t h e  d ip t e r an  insects  like Drosophila, Chironomous, 
Camptomya, Sciara and  Rhyncosciara and  (3) t he  accessory 
or s u p e r n u m e r y  or "B' chromosomes ,  whose  n u m b e r  v a r y  
f rom one to  many .  

Whi le  r epor t s  are avai lable  on the  occurrence  of super-  
n u m e r y  ch romosomes  in Coccids s,4, t he re  is no reference 
for t he  occurrence  of ch romosomes  which  resemble  those  
of t he  sa l ivary  g land  in species such as coccids where  the  
ch romosome  is holokinet ic .  The  sa l ivary  ch romosomes  so 

far s tud ied  are  all f rom the  d ip t e ran  insects.  These  
ch romosomes  are  t he  larges t  ones  a n d  the i r  i m p o r t a n c e  
in t he  field of cy togene t i c s  has  been  s t ressed  b y  m a n y  
earlier workers  s-% Along wi th  the i r  g i an t  size, the  sa l ivary  
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Fig. 1. The haploid compliment of 2 chromosonles 
from an embryo; 1 long and another short (bent) 
chromosome. Note the chromatic and achromatic 
banding pattern. Ca. × 2910. 

Fig. la. Enlarged portion of a long chromosome. 
Ca. × 4365. 

Fig. 2. Similar type of chromosome from a different 
embryo. Ca. × 4365. (All Figures are stained with 
ScmFF's reagent.) 
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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). 


