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t he  ~25I-HCG in v iew of t h e  % / g  for t he  kidneys .  A com- 
p a r a b l e  t a r g e t  o r g a n  for 125I-HCG was  n o t  found  in  ma te  
mice  as ev idenced  b y  t h e  % / g  for  t h e  t es t i s  (0.17; see 
Table) .  T h e  rad io i so top ic  u p t a k e  levels of b o t h  h o r m o n e s  
were u n r e m a r k a b l e  in  all  o t h e r  t issues.  

A u t o r a d i o g r a p h i c  ana lys i s  revea led  t he  p resence  of 
i sotopic  loci  in  t h e  t heca l  a n d  i n t e r s t i t i a l  cells oi t h e  m o u s e  
o v a r y  in c o n f i r m a t i o n  of p rev ious  s tud ies  2, 3. E x t r e m e l y  
h e a v y  depos i t s  local ized in  t h e  t h e c a l  enve lopes  b u t  n o t  
in  t h e  g ranu losa l  cells of G r a a f i a n  follicles. More  u n i f o r m  
d i s t r i bu t i ons  of r a d i o h o r m o n e  were a p p a r e n t  a m o n g  t h e  
i n t e r s t i t i a l  ceils especial ly  those  nea r  deve lop ing  follicles. 
Cor responding  t i ssue  sec t ions  f rom con t ro l  an i m a l s  a n d  
f rom the  l iver  of e x p e r i m e n t a l  an i m a l s  were u n r e m a r k a b l e .  

As ev idenced  in t he  Figure ,  newly - fo rmed  co rpo ra  l u t e s  
of t he  i n t a c t  m o u s e  o v a r y  d e m o n s t r a t e d  s t r ik ing ly  less 
i sotopic  loci  t h a n  t h e  s u r r o u n d i n g  t h e c a  a n d  i n t e r s t i t i u m .  
T h e  lu t e in  ceils, w h i c h  compr i sed  m o s t  of t h e  mass  of t h e  
lu tea l  body ,  showed  l i t t le  a f f in i ty  for  t h e  125I-HCG hor-  
mone.  I n  con t r a s t ,  t h e  lu tea l  bodies  bea r i ng  signs of 
a t r e s i a  showed  h e a v y  in f i l t r a t i on  of rad io i so tope  dis- 
t r i b u t e d  t h r o u g h o u t  t he  lu tea l  body .  Thus ,  t he  accumula -  
t i on  of isotopic  g ranu les  in  t h e  co rpo ra  l u t e s  a p p e a r e d  to  
increase  as va scu l a r i z a t i on  progressed.  

P r e s e n t  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  125I-HCG con-  
c e n t r a t e d  in t h e  o v a r y  a t  3 h pos t in jec t ion .  Rad ioac -  
t i v i t y  c o u n t s  in  t h e  o v a r y  of i n t a c t  mice were  9 to  30 t i m e s  
g r a t e r  t h a n  in a n y  o t h e r  t i ssue  excep t  t he  k idney.  A com- 
p a r a b l e  t a r g e t  o r g a n  for t25I-HCG was  no t  de t ec t ed  in t he  
ma le  inc lud ing  t h e  tes t i s  a n d  sex accessory  glands.  I t  m a y  
be  n o t e d  t h a t  u p t a k e  of 125I-HCG has  on ly  b e e n  d e m o n -  
s t r a t e d  in t h e  r o d e n t  tes t i s  b y  t i ssue  silces m a i n t a i n e d  in 
v i t r o ~ , l .  ~25I_HGH, used as a t r o p h i c  h o r m o n e  cont ro l ,  
d id  n o t  c o n c e n t r a t e  in  a n y  of t he  female  o rgans  a n d  
t issues.  

I so top ic  loca l iza t ion  of 125I-HCG occur red  in t he  t h e c a l  
a n d  in te r s t i t i a I  t i ssues  in  j u x t a p o s i t i o n  to  deve lop ing  
follicles. His to logic  loca l iza t ion  of t h e  r a d i o h o r m o n e  was  
less e v i d e n t  in  t h e  co rpora  l u t e s  compr i sed  p r e d o m i n a n t l y  
of l n t e i n  cells. However ,  h e a v y  depos i t s  of i sotope were  
obse rved  in  t h e  a t r e t i c  or o lder  lu t ea l  bodies.  Radio-Ioci  
were  n o t  obse rved  in  con t ro l  t i ssues  a n d  in t h e  l ivers  of 
mice  in j ec t ed  w i t h  125I-I-ICG. 

The  d i f fe ren t ia l  u p t a k e  of ~2SI-HHCG in t h e  co rpora  l u t e s  
of t h e  i n t a c t  m o u s e  o v a r y  is of i n t e r e s t  f r om seve ra l  
s t a n d p o i n t s .  F i rs t ,  in  lieu of h e a v y  u p t a k e  of I~SI-HCG in  
t he  co rpora  l u t e s  of s u p e r o v u l a t e d  a n d  i n t a c t  r a t  ovar ies ,  

t h e  p r e s e n t  resu l t s  r ega rd ing  u p t a k e  in t he  mouse  is 
s o m e w h a t  surpr iz ing ,  if no t ,  con t r ad i c to ry .  Secondly,  as 
a t a r g e t  o rgan  t he  mouse  o v a r y  p rov ides  a d i f fe ren t  mode l  
for  cell r ecep to r  s tud ies  i nvo lv ing  HHCG. Thi rd ly ,  add i t i on -  
al  m e c h a n i s m  of s tero id  b io syn thes i s  a n d  regu la t ion  in 
t he  mouse  m a y  be  impl ied  w h e n  compar i sons  to t h e  r a t  
o v a r y  are made .  

The  lack of H C G  r e c e p t i v i t y  in  t h e  h igh ly  lu te in ized  
co rpo ra  l u t e s  of t he  m o u s e  m a y  be  exp la ined  in t e r m s  of 
co rpora  lu tea l  deve lopmen t .  The  lu t e in  cells of t he  mouse  
are  der ived  a l m o s t  exc lus ive ly  f rom the  g ranu losa  cell 
p o p u l a t i o n  ~5. The  cells of t h e  g ranu losa l  layer  d id  n o t  
d i sp lay  a n  a f f in i ty  for  12~I-labeled H C G  2; thus ,  t he  newly-  
fo rmed  lu tea l  b o d y  is p o p u l a t e d  b y  ceils whose  p rede-  
cessors d id  n o t  localize H C G  to  a n y  g rea t  ex t en t .  However ,  
t h e  t h e c a l  cells, wh ich  showed  a g rea t  a v i d i t y  for t25I-HCG 
did  n o t  i / n m e d i a t e l y  in f i l t r a t e  t he  corpus  l u t e n m  and  
r e m a i n  s i t u a t e d  on  t h e  p e r i p h e r y  as s h o w n  in t h e  Figure .  
As t h e  lu tea l  b o d y  ages t o w a r d  atresia ,  t he  t heca l -de r ived  
cells i n f i l t r a t ed  t h e  mass  of t h e  l u t ea l  b o d y  and  came  to  
l ine t h e  b lood spaces  and  s inuses  t h e r e i n  15, ~s. The  theca l -  
de r ived  cells of t h e  corpus  l u t e s  r e t a i n e d  the i r  av id  re- 
c e p t i v i t y  for  H C G  resu l t i ng  in inc reased  loca l iza t ion  in 
t h e  ag ing  corpus  lu tes .  Thus ,  t h e  c o n c e n t r a t i o n  of ~2~I- 
H C G  in t he  i n t a c t  mouse  lu tea l  b o d y  was d e p e n d e n t  on  
t h e  1, vascu la r i za t ion ,  2, age, and  3, cell d i s t r i b u t i o n  in 
t h e  lu tea l  body .  

Summary. The  t i ssue  loca l iza t ion  of 125I-HCG was 
s tud ied  in  i n t a c t  mice. ~2~I-HCG c o n c e n t r a t e d  in  t h e  
t h e c a l  a n d  in t e r s t i t i a l  t i s sues  of t h e  ovary .  Di f fe ren t ia l  
u p t a k e  occur red  in  t he  co rpo ra  l u t e s  w h i c h  was d e p e n d e n t  
on  t he  age a n d  v a s c u l a r i z a t i o n  of t he  lu tea l  body.  
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P R O  E X P E R I M E N T I S  

A Simple Method of Preparing a Cell Suspension for Scanning Electron Microscopy 

As p a r t  of a s t u d y  on  t h e  b e h a v i o u r  of cell suspensions ,  
i t  was decided to  i nves t i ga t e  t h e  surface t o p o g r a p h y  of 
7-day neu ra l  r e t i n a  cells w i t h  t he  s cann ing  e lec t ron  
microscope 1. Fo r  t he  sake of d i rec t  compar i son  w i t h  o t h e r  
i nves t iga t ive  t e c h n i q u e s  i t  was  m o s t  i m p o r t a n t  t h a t  t h e  
cells were p r e p a r e d  f rom a monod i spe r sed  cell suspension.  

Cell p r e p a r a t i o n s  h a v e  been  o b t a i n e d  for s c a n n i n g  
e lec t ron  mic roscopy  (SEM) b y  m a n y  m e t h o d s  ~, i nvo lv ing  
e i the r  p l a t i ng  ou t  p r io r  to  c r i t ica l  p o i n t  d ry ing  (CPD) s, a i r  
d r y i n g  ~ freeze d r y i n g  s or s p r a y  freezing e, 7 f rom suspension.  

The  few m e t h o d s  descr ibed  for h a n d l i n g  cell suspens ions  
for CPD were  n o t  su i ted  to  our  needs  for reasons  
discussed later .  We,  therefore ,  devised  a versa t i l e  m e t h o d  
for t he  process ing  of suspended  cells for  SEM, w h i c h  
ensures  exce l len t  p r e s e r v a t i o n  of surface s t r u c t u r e  a n d  
allows for  compar i sons  w i t h  o t h e r  d a t a  on  cell suspensions .  

Materials and methods. N e u r a l  r e t i n a  cells f rom 7 - d a y  
ch ick  e m b r y o s  were d i saggrega ted  fol lowing a p rev ious ly  
descr ibed  t e c h n i q u e  s . The  cell suspens ion  was s p u n  a t  
300 g for  5 rain, t he  s u p e r n a t a n t  d iscarded,  and  t i le  cell 
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pel le t  r esuspended  in 1% Osmium te t rox ide  in 0.1 mol  
d m  -3 p h o s p h a t e  buffer  p H  7.45. The f ixat ion was for 
20 min  a t  room tempera tu re .  D e h y d r a t i o n  was th rough  
an acetone series, 30 min  a t  each step,  to  absolute  
ace tone  where  3 changes  were given, the  last  jus t  before  
CPD. 

For  CPD a cone was m a d e  f rom a 4 cm d iamete r  disc 
of W h a t m a n  542 fil ter pape r  (hardened,  ashless). This  
was  f i t ted  into one of the  wire th imbles  of a Polaron E3000 

CPD appara tus .  The fil ter paper  was t h e n  soaked wi th  
ace tone  and  placed in t he  t rough  of the  appa ra tus  in its 
wire basket .  The cone and t rough  were par t - f i l led x~ith 
acetone and  the  cell suspension d ispensed  into t he  cone. 
The t rough  was  then  t rans fe r red  to t he  dry ing  appa ra tu s  
and  the  spec imen was t aken  th rough  the  crit ical t emp e ra -  
tu re  in t he  normal  manner .  

On r emov ing  the  sample,  t he  cells can be seen as a 
fine b rown powder  in the  t ip  of t he  cone. This  powder  

Fig. 1. SEM of neural retina cells air-dried from 
a monodispersed suspension. The cells appear 
grossly flattened. • 20,000. 

Fig. 2. SEIK of a neural retina cell critical point 
dried from a inonodispersed suspension. The cell 
is spheroid and exhibits a complex morphology. 
• 20,000. 
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was t a p p e d  ou t  on to  a s t ub  coa ted  w i t h  col loidal  silver,  
w h i c h  h a d  dr ied  to  t he  t a c k y  stage.  

The  s t u b s  were t h e n  coa ted  in t he  usual  w a y  w i t h  gold/  
p a l l a d i u m  (60:40) on  a n  o rb i t a l  r o t a r y  spec imen  ho lde r  
in an  E d w a r d s  V a c u u m  Coat ing  uni t .  T he  p ic tu res  were 
t a k e n  us ing  a Cambr idge  S te reoscan  $4-10 model .  

Results. Exce l l en t  surface  p r e s e r v a t i o n  was o b t a i n e d  
f rom ceils p r e p a r e d  in t he  above  m anne r .  W i t h  a i r -dr ied  
cell suspensions ,  however ,  t h e  cells appea red  grossly 
f l a t t e n e d  a n d  m a n y  ind iv idua l  cells h a d  a discoid shape.  
W i t h  CPD,  t h e  cells appea red  r ough l y  spherical ,  showing  
well  p r e se rved  surface de ta i l  of some complex i ty ,  wh ich  
was a b s e n t  f rom t he  a i r -dr ied  m a t e r i a l  (see F igures  1 
a n d  2). 

Discussion. I f  SEM is to  be  used in con j unc t i on  w i t h  
o t h e r  s tud ies  on cells in  suspens ion  (e.g. cell agg rega t ion  
or cell e lectrophoresis)  or pe r fo rmed  w i t h  cells wh ich  
rad ica l ly  a l t e r  t he i r  m o r p h o l o g y  w h e n  p l a t e d  on to  a 
subs t r a t e ,  t h e n  a re l iable  m e t h o d  of d r y i n g  ceils f r om a 
l iquid  suspens ion  is required .  Few  workers  d o u b t  t he  
a d v a n t a g e  of t h e  cr i t ica l  p o i n t  d r y i n g  m e t h o d  of ANDER- 
SON 9 in sa feguard ing  del ica te  surface  s t ruc tu re s  w h e n  
drying,  a n d  i t  is deemed  pre fe rab le  to  f reeze-dry ing  and  
s p r a y  freezing 2 in p rese rv ing  fine topology.  

Our  m e t h o d  is above  all  a s imple  a n d  inexpens ive  way  
of s u r m o u n t i n g  t he  h a n d l i n g  diff icul t ies  in  keep ing  cells in 
suspens ion  r i g h t  u p  to t he  t i m e  of d ry ing  b y  t he  cr i t ical  
p o i n t  me thod .  Recen t ,  more  sophis t ica ted ,  sys tems  in 
add i t i on  to  t h e i r  complex i ty ,  seem u n s u i t a b l e  for sma l l  
de l ica te  cells ~0 a n d  of ten  t he  cells m u s t  be  appl ied  to  a 
surface before  d r y i n g  n.  ROATH a n d  NEWELL'S ~2 modif ied  
e m b e d d i n g  capsule  m e t h o d  offers too  grea t  a h i n d e r a n c e  
to  so lven t  exchange  to  be successful  and  t he  m e t h o d s  of 
SCOTT, THURSTON a n d  McKEE 13 a n d  HORRIDGE and  
TAMM 1~ are  su i tab le  on ly  for large single cells (150 ~m 

a n d  larger) .  I n  a d d i t i o n  to  t h e  g rea te r  c o m p l e x i t y  of t h e  
sp ray -c ryo f ixa t i on  m e t h o d  e, 7, i t  engenders  s u b s e q u e n t  
m o u n t i n g  diff icul t ies  a n d  m a y  well  sub jec t  fragile micro-  
vill i  of a n i m a l  ceils to  m e c h a n i c a l  damage .  

Our  m e t h o d  is s imple,  cheap  a n d  v e r y  versa t i le .  As 
the  process  resu l t s  in  l i t t le  loss of sample ,  on ly  sma l l  
n u m b e r s  of ceils need  be  collected,  a g rea t  a d v a n t a g e  
where  t h e  h a r v e s t i n g  of large  n u m b e r s  of cells is d i f f icul t  
or  tedious .  

Summary. A m e t h o d  is descr ibed  for t he  p r e p a r a t i o n  
of suspens ions  of smal l  single ceils for s cann ing  e lec t ron  
mic roscopy  b y  t he  cr i t ica l  p o i n t  d ry ing  t echn ique .  Th i s  
p rocedu re  offers t h e  a d v a n t a g e s  of re l iabi l i ty ,  cheapness ,  
ve r s a t i l i t y  a n d  s impl i c i ty  a n d  m a y  therefore  be  useful  to  
m a n y  workers  in va r i ed  fields. 
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A Simple Titration Assay for Anti-Concanavalin 

Agglu t in ins  fo rms  p l a n t  sources,  expec ia l ly  concana -  
va l i n  A (Con A), are c a r b o h y d r a t e - b i n d i n g  r eagen t s  
wide ly  used in b io logy  1. An t ibod ie s  d i rec ted  aga ins t  Con 
A (and o t h e r  lectins) are  easi ly  o b t a i n e d  a n d  of ten  v e r y  
useful.  However ,  t he  t i t r a t i o n  of an t i -Con  A sera  is more  
difficult .  H a e m a g g l u f i n a t i o n  i n h i b i t i o n  assays,  ana logous  
to  t he  ones  used to  t i t r a t e  an t i s e r a  aga ins t  v i ra l  agg lu t in ins  
or whole  v i ruses ,  fai l  because  Con A adsorbs  to  some 
se rum g lycopro te ins  lead ing  to  nonspeci f ic  inh ib i t ion .  
O u c h t e r l o n y  m i c r o i m m u n e  dif fus ion tests ,  on  t h e  o t h e r  
h a n d ,  are  r e l a t ive ly  insens i t ive  a n d  t i m e  consuming .  

W e  now descr ibe  a s imple  a n d  r ap id  ' ind i rec t '  h a e m a g -  
g l u t i n a t i o n  assay  w h i c h  is ba sed  on  t h e  p rev ious  observa-  
t i on  2 t h a t  h u m a n  e r y t h r o c y t e s  do n o t  a g g l u t i n a t e  w i t h  
Con A if t h e y  are k e p t  in  suspens ion  b y  shaking .  The  
pr inc ip le  is to  coa t  t he  e r y t h r o c y t e s  w i t h  Con A a n d  to  
r e m o v e  t h e  excess of lec t in  w i t h o u t  c lumping  of t he  cells; 
s u b s e q u e n t  a d d i t i o n  of an t i -Con  A an t ibod ie s  i m m e d i a -  
t e ly  resul t s  in  mass ive  agg lu t ina t ion .  Due  to i t s  exce l len t  
r ep roduc ib i l i ty ,  t h e  a s say  is well  su i t ed  for t h e  s t a n d a r d -  
i za t ion  of t h e  specific ac t iv i t i es  of an t i -Con  A sera. 

Anti-Con A sera and IgG. R a b b i t  an t i -Con  A s e r u m  
was  p r e p a r e d  b y  5 weekly  i.m. in jec t ions  of I m g  Con A in  2 
ml  of p h o s p h a t e  buf fe red  sal ine (P/3S) w i t h  comple te  
F r e u n d ' s  a d j u v a n t .  The  an ima l s  were b led  14 days  a f t e r  
t h e  l a s t  in jec t ion .  T he  sera  were  i n a c t i v a t e d  (56~ 30 
rain) a n d  e x h a u s t i v e l y  a b s o r b e d  w i t h  w a s h e d  h u m a n  
e ry th rocy te s .  

A Sera 

For  t he  p r e p a r a t i o n  of IgG, t he  r a b b i t  sera were prec ip-  
i t a t e d  in  50% a m m o n i u m  sulfate,  d ia lyzed w i t h  0.015 
M p h o s p h a t e  buffer  p H  8 a n d  c h r o m a t o g r a p h e d  on  D E A E  
cellulose us ing  a n  ionic s t r e n g t h  g r a d i e n t  in  t h e  s ame  
buf fe r  (0.015-0.25 M) .  T h e  f i r s t  m a i n  f r ac t ion  e lu ted  a t  
0.015-0.02 M c o n t a i n e d  pu re  IgG  as d e t e r m i n e d  b y  im-  
m u n e  electrophoresis .  

F o r  controls ,  r a b b i t  sera  of u n r e l a t e d  specif ic i ty  (ant i -  
Senda i  virus)  a n d  IgG  f rac t ions  p r e p a r e d  the re f rom,  were  
used. 

Coating o/ erythrocytes with Con A. H u m a n  e r y t h r o c y t e s  
f rom fresh,  hepa r in i zed  b lood  (group O, R h  + )  were 
w a s h e d  4 t imes  in p h o s p h a t e - b u f f e r e d  sal ine (PBS) p H  
7.4 a n d  a d j u s t e d  to  2 X 10 s cells pe r  ml. A n  equa l  v o l u m e  
of a Con A so lu t ion  (1 mg/ml)  was  t h e n  added .  D u r i n g  
10 rain  i n c u b a t i o n  a t  r o o m  t e m p e r a t u r e ,  t he  cells were  
k e p t  in  suspens ion  b y  occas ional  twi r l s  on a V o r t e x  
mixer .  Af t e r  10 m i n  t h e  suspens ion  was d i lu ted  20-fold 
w i t h  cold P B S  and  cen t r i fuged  for  3 ra in  a t  2,000 r p m  in 
a cl inical  cent r i fuge .  The  s u p e r n a t a n t  was  d iscarded,  t h e  
or ig inal  v o l u m e  of P B S  rep laced  and  t he  cells (now 
s l ight ly  c lumped)  were  qu ick ly  r e suspended  b y  v igorous  
shak ing  on  t h e  V o r t e x  mixe r  for  10 to  20 sec. Th i s  sus- 
pension,  whi le  ag i t a ted ,  was  s t ab le  for a t  leas t  20 rain.  

1 G. L. NICHOLSON, Int. Rev. Cytol. 39, 89 (1974). 
H. P. SC~NEBLI and T~I. B~cm, Expl Cell Res. 91, 175 (1975}. 


