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un te r  n o r m a l e n  als auch  a n o r m a l e n  U m s t / i n d e n  iu 
s chwankende r  A n z a h l  v o r h a n d e n  sind.  

Bei M y o p a t h i e n  k 6 n n e n  R i n g b i n d e n  a u f t r e t e n  6, doch  
sind sic fiir diese E r k r a n k u n g e n  n i c h t  c h a r a k t e r i s t i s c h L  
Von ATHANAS~OU u n d  DZIALLAS a w u r d e n  diese Gebi lde  
im Re iz l e i t ungssys t em des H e r zens  beschr ieben .  I n  le tz t -  
hin ausgef i ih r t en  e igenen  U n t e r s u c h u n g e n  k o n n t e n  Ring-  
b inden  bei Knochenf i schen ,  Lurchen ,  Kr i ech t i e r en  und  
Sgugern g e f u n d e n  werden.  Bei  sehr  j u n g e n  O r g a n i s m e n  
und K i n d e r n  s ind diese S t r u k t u r e n  k a u m  festzustel len.  
R ingb inden  k 6 n n e n  in de r  s o m a t i s c h e n  wie auch  in de r  
querges t re i f ten  v i szera len  M u s k u l a t u r  au f t r e t en ,  l )as  
Pr inz ip  dieser  S t r u k t u r  is t  bei  a l len  O r g a n i s m e n  dasse lbe  % 

Im L ich t  de r  b i sher igen  Ergebn i s se  e r sehe inen  die Ring-  
b inden als eine a l lgemeine,  im t i e r i schen  und  mensch-  
lichen Muskel  a u f t r e t e n d e  Reak t ionsweise .  Die even tue l l e  
Fes t s te t lung  e iner  so lchen  s t e r e o t y p i s c h e n  An twor t swe i se  
im Bere ich  de r  que rges t r e i f t en  M u s k u l a t u r  d i i r f te  fiir die 
vergle ichende Morphologie ,  fiir en tw ick lungsgesch i ch t -  
liche O b e r l e g u n g e n  u n d  vo r  a l l em fiir die (~symptom- 
arme,> S t r e s s theo r i e  yon  B e d e u t u n g  sein.  Mi t  Hilfe  d ieser  
Theorie k/Snnte m a n  das  s c h w a n k e n d e  Auf t r e t en  und  Vet -  

s c h w i n d e n  der  l ( i n g b i n d e n  in n o r m a l e n  und  pa tho log i -  
schen Zus t / i nden  wie a n c h  das  E n t s t e h e n  dieser  Geb i lde  
u n t e r  d e m  Einf luss  v e r s c h i e d e n e r  S t rcssoren  besser  ver-  
s tehen.  

Suntmary. On the  basis  of the  research ( i f o t h e r  workers ,  
and  of the  a u t h o r ' s  own results ,  an  a t t e m p t  is m a d e  to 
conceive  the  ,Ringbimlen, ,  as at c o m m o n l y  occurr ing,  non-  
specific form of reac t ion  of s t r i a t ed  musc le  tissue. 
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Histochemistry of the So-Called 'Golgi Complex' 
in the Mammalian Spermatid 

By e m p l o y i n g  l ight ,  p h a s e - c o n t r a s t  and  e lec t ron  micros-  
copy, t he  'GoIgi c o m p l e x '  in  t he  m a m m a l i a n  s p e r m a t i d  
has  been  the  s u b j e c t  of ex t ens ive  research  for m a n y  years.  
The ear l ier  workers  l, especia l ly  t he  l ight  microscopis ts ,  
held d i f f e ren t  op in ions  w i t h  r ega rd  to i ts  morpho logy .  To 
the  be s t  of m y  i n fo rma t i on ,  no a t t e m p t  ha s  been  m a d e  Io 
s t u d y  i ts  h i s t o c h e m i c a l  na t u r e .  I t  was the re fore  decided to 
t r ea t  the  s p e r m a t i d s  w i th  var ious  h i s tochemica l  t ech-  
niques,  s u m m a r i z e d  b y  t h e  p r e s e n t  a u t h o r  ~ e lsewhere ,  in 
the  hope  t h a t  the  h i s t ochemica l  n a t u r e  of t h e i r  "Golgi 
complex '  would  come  o u t  clearly.  This  s t u d y  was u n d e r -  
t a k e n  on  t he  ma le  germ-cel ls  of t he  goa t  a n d  the  buffalo.  
The i r  t e s t i cu l a r  m a t e r i a l  was  eas i ly  ava i l ab l e  in a b u n d a n c e  
t rom the  s l a u g h t e r  houses.  T he  m a t e r i a l  was also t r e a t e d  
wi th  t he  s i lver  n i t r a t e  t e c h n i q u e  of A o y a m a  in o rder  to  
s t u d y  t he  ac t ion  of s i lver  on  t he  'Golgi  complex ' .  T he  
var ious  t e c h n i q u e s  e m p l o y e d  revea l  a consp icuous  spher -  
ical or r e n i f o r m  area ,  iden t i ca l  w i t h  the  'Golgi  com p l ex  or 
zone or a p p a r a t u s '  of ear l ier  workers  a-7, in  t he  ear ly  sper-  
m a t i d s  a n d  also in the  s p e r m a t o c y t e s  (F igure  1-7). A close 
e x a m i n a t i o n  of t h i s  a rea  revea l s  t h a t  i t  cons i s t s  of t h r e e  
e l ement s :  (1) id iosome or  a r chop l a s m ,  (2) rods  and  gran-  
ules, a n d  (3) vacuoles  of va r ious  sizes, In  o rder  to  avo id  
the  de ta i l s  of t h e i r  h i s t o c h e m i c a l  reac t ions ,  on ly  t h e i r  
posi t ive  r eac t i ons  will be desc r ibed  here.  

(1) Idiosome or archoplasm. T he  id iosome or a r chop la sm,  
which  is in t h e  form of a c o n c e n t r a t e d  spher ica l  mass ,  
s t a n d s  o u t  in s h a r p  c o n t r a s t  to  t he  genera l  cy top l a sm,  t t  
is usua l ly  s i t u a t e d  nea r  t he  nuc leus  of the  ea r ly  spe rma-  
tids. I n  t he  case of buffalo,  i t  is of c o m p a r a t i v e l y  larger  
size. I t  co lours  feebly  w i t h  S u d a n  b l a c k  B, used accord ing  
to BAKER ~, i n d i c a t i n g  some l ipids in it. I t s  l ipid c o m p o n e n t  
con t inues  to  co lour  w i t h  th i s  dye  a f t e r  ace tone  a n d  e t h a n o l  
ex t rac t ions ,  showing  its inso lub i l i ty  in  these  fa t  so lvents .  
However ,  a f t e r  p y r i d i n e  ex t r ac t i ons ,  i t  d i s appea r s  as 
judged  f rom the  nega t i ve  r eac t ion  of t he  id iosome wi th  
S u d a n  b l ack  B. These  so lub i l i ty  t es t s  i nd i ca t e  t h a t  i ts  
l ipid c o m p o n e n t  is of l i popro te in  na t u r e .  T he  m a i n  sub-  
s t ance  of t h e  id iosome res is ts  t he  ac t ion  of va r ious  f a t  
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Fig. I 3. Ea r ly  s p e r m a t i d s  of the  goa t .  Fig. 1 6. l : a r l y s p e r m a t i d s  
of the  lmffalo.  -Vig. 7. P r i m a r y  s p ( , r m a t o c y t e  of the  buffa lo .  AG 
= ac rosoma l  g r a n u l e ;  AV = a c r o s o m a l  v a c u o l e ;  CB = c h r o m a t o i d  
b o d y ;  l = id iosome;  M = mit , i{qlondria;  N = nuc leus ;  R -  rod ;  

V -  vacuole .  
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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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