
1306 Specialia EXPERIENTIA 25/12 

Nucleolar Structure in Root-Tip Cells of Allium cepa 

A l t h o u g h  si lver  i m p r e g n a t i o n  of t h e  nucleoIus  in  a n i m a l  
cells h a d  a l r eady  revea led  v a r y i n g  degrees  of a rgen to-  
ph i l i a  in  t he i r  c o m p o n e n t s  ~-3, t he  nucleolus  of p l a n t  cells 
appea red  to  show r a t h e r  h o m o g e n e o u s  resu l t s  f rom s i lver  
s ta in ing4= ". 

~Ne h a v e  car r ied  o u t  a n u m b e r  of obse rva t ions  on  t h e  
s t r u c t u r e  of t he  nucleolus  in  roo t - t ip  ceils of  A l I ium cepa 
b y  app ly ing  s i lve r - s ta in ing  t e c h n i q u e  for p l a n t  cells 7, as 
well  as s t a in ing  w i t h  basic  fuchs in  a t  0 .2% fol lowing 
f i xa t i on  w i t h  10~d formol.  

W i t h  t he  s i lve r - s ta in ing  t echn ique ,  all  t h e  nucleol i  
seem to consis t  of 2 c o m p o n e n t s  : one h igh ly  a rgen toph i l i c  
(dark  brown)  in t h e  fo rm of i r r egu la r - shaped  granules  
a b o u t  0.5 ~. in  d iamete r ,  t h e  o ther ,  less a rgen toph i l i c  
(pale yellow) s u r r o u n d i n g  t h e  d a r k  b r o w n  granules ,  wh ich  
are a r r a n g e d  in d i f fe ren t  ways  accord ing  to  t h e  m o r p h o -  
logical  cha rac te r i s t i c s  of t h e  nucleolus.  I n  c o m p a c t  
nucleoIi,  t h e  a rgen toph i l i c  granules  are  fa i r ly  even ly  
d i s t r i b u t e d  (Figure a a n d  b), whereas  in  nucleol i  wh ich  
h a v e  a cen t r a l  vacuole  t h e y  are  s i t u a t e d  on  t he  p e r i p h e r y  
(Figure  c). I n  b o t h  cases we occas ional ly  obse rve  areas  of 
low a rgen tophi l i a ,  in  t h e  in te r io r  of t h e  granules .  

P a r t  of t h e  s i lve r - s ta ined  roo ts  were  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) ,  
to  be  s tud ied  u n d e r  t h e  e lec t ron  microscope.  To o b t a i n  
t h e  u l t r a - t h i n  sect ions  a n  U i t r o t o m e  L K B  was employed .  
The  obse rva t i ons  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 ic tu res  t a k e n  on  Sc ien t ia  G e v a e r t  p la tes .  T h e  
d i s t r i b u t i o n  of more  a n d  less a rgen toph i l i c  c o m p o n e n t s  
was  conf i rmed  in  t he  u l t r a t h i n  sect ions  b y  t he  presence  
of a l t e r n a t i n g  areas  of d i f fe ren t  dens i t y  i n t h e  s i lver  gra ins  
(Figure  e a n d  f). Occas iona l ly  t h e r e  a p p e a r e d  to  be  con-  
t i n u i t y  b e t w e e n  t h e  c h r o m a t i n  a n d  t h e  smal l  vacuoles  
inside t he  areas  w h i c h  were r ich  in  gra ins  of silver.  W e  also 
obse rved  t he  p resence  of ce r t a in  smal l  h igh ly  i m p r e g n a t e d  
bodies  inside t h e  nucleus.  

W i t h  t he  bas ic  fuehs in  s ta in ing ,  t h e  nucleol i  appea red  
as t h e  c o u n t e r p a r t  of those  s t a ined  w i t h  s i lver  (Figure d/. 
The  m o s t  basophi l i c  a reas  are a r r a n g e d  in fa i r ly  c o n t i n u o u s  
fashion,  w i t h  less basoph i l i c  spaces inside t h e m ,  corresp- 
o n d i n g  morpho log ica l ly  to  t h e  s i lve r - s ta ined  granules .  

The  a rgen toph i l i c  c o m p o n e n t  of t h e  nucleolus  seems to 
be p ro te in ic  in  c h a r a c t e r L  a n d  morpho log ica l ly  s imi lar  
to  t he  p renuc leo la r  bod ies  to  be  found  in t h e  te lophase .  
Our  obse rva t ions  show t h a t  t h e  a rgen toph i l i c  c o m p o n e n t  
does n o t  necessar i ly  t a k e  up  a l inear  a r r a n g e m e n t ,  as de- 
scr ibed in t h e  case of t he  nuc l eo lonema  3, b u t  appea r s  
r a t h e r  as a d i scon t inuous  s t ruc tu re ,  as descr ibed  b y  o the r  
au tho r s  s, ,. 

F r o m  t h e  u l t r a s t r u c t u r a l  s t a n d p o i n t ,  t h e  a rgen toph i l i c  
c o m p o n e n t  seems to  be  m a d e  up  of t h e  f ibr i l lar  p a r t s  of 
t he  nucleolus  ~~ wh ich  c o n t a i n  a c o n c e n t r a t e d  m a t r i x  of 
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Nucleoli of root-tip cells of Allium cepa. (a), (b) and (e) Silver stain, 
bright-field i ighting,•  3000. (d) Basic fuchsin stain, phase contrast, 
• 3000. (e) and (f) Silver stain, electron microscopy, x 17,000. 
N, nucleus; v, central vacuole; Cy, cytoplasm; Ab, argentophilic 
body; Nu, nucleolus. 
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prote in  n. On the  o ther  hand,  the  more  basophil ic  com- 
ponen t  of the  nucleolus seems to correspond to the  
granular  areas n. 

Two kinds of vacuole-l ike s t ruc ture  have  been de- 
scribed in vegetable  nucleoli. The centra l  vacuole  ~a is not  
a cons tan t  feature,  bu t  represents  ra ther  some funct ional  
charac ter  ~, while the  small  vacuoles  described wi th in  
the  I ibri l lar  areas ~3 seem to correspond to the  in t ra -  
nucleolar  chromat in  (see review by  LA~ON~AIN~ 15). 

Our observat ions  show tha t  the  components  of the  
nucleolus have  different  s ta ining affinities in p lan t  cells 
and suggest  t h a t  the  argentophi l ic  and the  basoph i l i c  
components  correspond, respect ively,  to the  following 
s t ructures  observed in an imal  ceils : argentophi l ic  
spherules and in ters t i t ia l  mat te r~ ;  argentophi l ic  granules 
and fundamen ta l  substance2;  nucleolonema and pars 
amorphaK 

Resumen. La t incidn con p la ta  y con fucsina bs del 
nucleolo en c41ulas mer is tems de A l l ium cepa permi te  
de tec ta r  la localizaci6n de dos componentes  de dis t inta  
af inidad t intorial .  E1 componente  de m a y o r  argentofi l ia  
aparece en forma de gr$nulos, distr ibufdos en el in- 

ter ior  de una mat r iz  cont lnua  qne presenta  ma rcada  
basofilia. 
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Ultrastructure of Human Myeloma Cells Studied 
Human Immunoglobulin Component Chains 

Multiple mye loma  is a ma l ignan t  disease character ized 
by  neoplast ic  prol i fera t ion of cells of p lasmacyt ic  line. 
The  clinical observa t ion  t h a t  a pathological  prote in  Call be 
demons t ra t ed  in the  serum and urine of 90-95% of 
pa t ien ts  wi th  p lasma cell neoplasm is well known 1,~. 

In  general, morphology  of mye loma  cell is ve ry  similar  
t o  t h a t  encountered  in non-pathological  p lasma cells. 
There  a re ,no  pa thognomonic  cytological  features which 
pe rmi t  accura te  dif ferent ia t ion of neoplast ic  f rom normal  
p lasma cells, or  of cells responsible for the  produc t ion  of 
the  var ious  pathological  proteins  3-6. 

In  1961, ]3ESSlS 6 described paracrys ta l l ine  s t ruc ture  
wi th  per iodic i ty  in apparen t ly  pathological  p lasma cells 
obta ined  f rom a pa t i en t  wi th  prolonged mul t ip le  mye-  
loma. Al though  the  authors  suggested tha t  these struc- 
tures were formed of polymers  of g a m m a  globulin 
molecules produced in mye loma  cells, ac tual  na tu re  of 
these crystal l ine s t ructures  and thei r  funct ional  signifi- 
cance were not  elucidated.  

Recent ly ,  a case of mul t ip le  mye loma  was repor ted  by  
Dr. S. ITO and his co-workers of the  Anjo  Hospital ,  Aichi  
(Japan),  ill which similar  fine crystal l ine inclusions Were 
demons t ra t ed  in the  cy top lasma  of p lasmacyt ic  cells of 
s ternal  bone mar row specimens and wi th in  k idney  
tubules  of a 50-year-old female  pa t i en t  wi th  advanced  
mul t ip le  myeloma.  

In  an a t t e m p t  to elucidate  the  origin of these crystal l ine 
s t ructures  and the i r  funct ional  significance, we intro-  
duced in the  present  s tudy  a combina t ion  of e lectron 
microscopy and immunocy tochemis t ry .  Sternal  bone 
mar row specimen was obta ined  by  aspira t ion f rom this 
pa t i en t  and t rea ted  wi th  peroxidase-conjuga ted  ant i -  
bodies each monospecif ic  for immunoglobu l in  heavy  
chain class (anti-~, anti-y, anti-tz) or  l ight  chain type  
(anti- ~, anti-Z). 

Ant ibodies  were specifically purif ied by  exclusive use of 
solid immunoadso rben t  conjuga ted  wi th  an  appropr ia te  
ant igen  as described previous ly  ~, s. Conjugat ion of purif ied 

by Peroxidase Conjugated Antibodies Directed to 

ant ibodies  wi th  horseradish peroxidase was per formed by  
closely following the  me thod  of NAI(ANE and PIERCE9. 
Ant ibody-peroxidase  Complexes thus  prepared  were 
found to re ta in  the  reac t iv i ty  of both  an t ibody  and 
Peroxidase,  because precipi t in  line produced be tween  
ant igen and enzyme-label led an t ibody  in agar  exhibi ted  
brownish colour when placed in enzyme substrate .  

W h e n  glu tara ldehyde-f ixed  cell sediment  was t rea ted  
wi th  peroxidase-conjugated  an t ibody  directed to e - type  
l ight  chain, the  intracel lular  site of immunoglobu l in  
accumula t ion  can be cy tochemica l ly  revealed under  elec- 
t ron microscope as conspicuous and discrete electron 
dense prec ip i ta te  l~ The unresponsiveness of these 
mye loma  cells to the  peroxidase label of o ther  an t ibody  
specificity agreed wi th  the  serological observat ions  tha t  
the  increase of only free z - type  l ight  chain level  was de- 
t e c t e d  in the  serum and urine of the  pat ient .  

Immunog lobu l in  l ight  chain of z - type  was localized to 
ergastoplasm, its membrane ,  r ibosomes l ining the  
ergastoplasmic membrane  and nuclear  membrane  (Figure 
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