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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). 
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Titration of sera and IgG fractions against concanavalin A. 
A) Control serum (anti-Sendai). 
B) Anti-Con A serum. 
C) Control IgG (anti-Sendai) (1.05 rag/nil in the first well). 
D) Anti-Con A IgG (1.25 mg/ml in the first well). 
F) and G) same as B) and D) respectively, expect that the erythro- 
eytes were Hot coated with Con A. 
Twofold serial dilutions in PBS from 1 to 11; controls without serum 
or IgG in 12. 

Sensitivity of Ouchterlony diffusion test and 'indirect' haemaggIuti- 
nation assay 

Highest dilution s giving positive results 
Ouchterlony Agglutination 

Anti-Con A serum 1 : 40 1 : 256 

Anti-Con A IgG 320 [zg/ml 66 [zg/ml 

Ouchterlony double diffusion tests were run overnight at room ten> 
perature. The distance between the wells was 3 mm and each well 
contained 9 [zl of the Con A solution or serum- or IgG dilution, 
respectively. Immunoprecipitin lines were examined without prior 
staining of the gels. Agglutination assays were done as described in 
the text. 
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T h e  cond i t ions  of t he  i n c u b a t i o n  (500 [xg Con A/ml ,  10 
min ,  r oom t e m p e r a t u r e )  e n su re  a reproduc ib le  p re load ing  
of a p p r o x i m a t e l y  90% of t he  ava i lab le  Con A recep to r  
s i tes  3. 

Reaction with antisera. Serial  d i lu t ions  of a n t i s e r a  in 
P B S  were p r e p a r e d  in mic ro t i t e r  p la tes  (Cooke, Eng inee r -  
ing) (25 ~zl in each  well) in advance ,  a n d  25 [xl of t he  Con 
A-coa ted  e r y t h r o c y t e s  were  a dde d  to each  well. T h e  
p la te  was  s h a k e n  for 30 to 60 sec on a T a y o  B u s s a n  m i x e r  
a nd  read  w i t h i n  t he  n e x t  2 to 3 min .  

Results. As seen in t he  Figure ,  specific a n t i s e r a  and  
specific IgG f rac t ions  c a use d  m a s s i v e  a g g l u t i n a t i o n  
(rows B a nd  D, respect ive ly) .  No a g g l u t i n a t i o n  was  
obse rved  w i th  sera  a n d  IgG of un re l a t e d  specif ic i ty  (rows 
A a n d  C, respect ively)  or w h e n  e r y t h r o c y t e s  n o t  coa ted  
w i th  Con A were r eac ted  w i t h  an t i -Con  A sera  or i g G  (rows 
F a nd  G, respect ive ly) .  

T h e  an t i -Con  A s e r u m  used  here  a g g l u t i n a t e d  coa ted  
cells up  to a d i lu t ion  of 1 : 256 (well B8 ; 4 assays)  a n d  t h e  
an t i -Con  A IgG f rac t ion  dow n  to a c o n c e n t r a t i o n  of 66 
~g /ml  (well D5). A t  h igh  c o n c e n t r a t i o n s  of s e r u m  a n d  IgG 
a g g l u t i n a t i o n  was  inh ib i ted ,  sugge s t i ng  a p rozone  effect.  

As  a c o m p a r i s o n  (Table) we obse rved  i m m u n o - p r e c i p i -  
t in  l ines in O u c h t e r l o n y  p la tes  be tw e e n  Con A (100 ~xg/ml) 
a nd  r a bb i t  an t i -Con  A s e r u m  d i lu ted  up  to 1:40,  a n d  
r a b b i t  an t i -Con  A IgG d i lu ted  to 320 ~zg/ml, w he re a s  no 
reac t ions  were found  w i th  t he  u n r e l a t e d  IgG. A second  
w e a k  prec ip i t in  line f o u n d  b e t w e e n  Con A a nd  u n d i l u t e d  
an t i -Con  A s e r u m  was  iden t ica l  w i th  t h a t  ob t a ine d  w i th  
u n d i l u t e d  a n t i - S e n d a i  s e rum,  i nd i ca t i ng  t he  p resence  of 
s e r u m  c o m p o n e n t s  d i f fe ren t  f r om IgG, b u t  r eac t ing  w i th  
t he  lectin. Similar ly,  in t he  a g g l u t i n a t i o n  a s sa ys  we 
obse rved  some  s lowly deve lop ing  non-speci f ic  a g g l u t i n a -  
t ion  af te r  a b o u t  10 m i n ;  this ,  however ,  could  eas i ly  be 
s e p a r a t e d  f rom the  rapid ,  specific a g g l u t i n a t i o n  s h o w n  
in t he  Figure .  

Summary. A m e t h o d  for t he  t i t r a t i o n  of an t i -Con  A 
sera  is descr ibed.  T h e  t e s t  is based  on t he  fac t  t h a t  
a g g l u t i n a t i o n  of Con A-coa ted  h u m a n  e r y t h r o c y t e s  c an  
be p r e v e n t e d  b y  ag i t a t i on  ; s u b s e q u e n t  add i t i on  of Con A- 
specific an t i s e ra  a nd  IgG to Con A-coa ted  cells leads  to  
i m m e d i a t e  c lumping .  
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Visual izat ion of Chicken Red Blood Cells in Capillaries by I m m u n o f l u o r e s c e n c e  

T h e  m e a s u r e m e n t  of regional  b lood flow d i s t r i bu t i on  
u s in g  r ad ioac t ive  labelled mic rosphe re s  h a s  been  t h e  
ob jec t  of i n t en s ive  i nves t i ga t i on  1-4. Diff icul t ies  w h ic h  
ar ise  f rom th e  theological  p roper t i es  of t he se  micro-  
spheres  2 can  be pa r t i a l ly  avo ided  b y  e m p l o y i n g  radio-  
ac t ive  label led frog red blood cellsK B o t h  m e t h o d s  
howev e r  d e m a n d  cons iderab le  med ica l  p r e v e n t i v e  pre-  
c a u t i o n s  a n d  can  on ly  be used  u n d e r  closed l a b o r a t o r y  
condi t ions .  Therefore  t he  d e v e l o p m e n t  of less di f f icul t  
m e t h o d s  m u s t  be a t t e m p t e d .  In  t he  p r e s e n t  repor t ,  a 
s imple  p rocedure  is p roposed  cons i s t ing  of label l ing  red 
blood ceils f r o m  ch icken  b y  m e a n s  of a specific an t igen -  
a n t i b o d y  r eac t ion  and  v i sua l i za t ion  of t he  e r y t h r o c y t e s  
in t h e  capi l la ry  vessels .  

Materials and methods, a) P r e p a r a t i o n  of a n t i s e r u m  
a g a i n s t  ch icken  red blood cells: Chicken  red blood cells 
are w a s h e d  w i t h  sa l ine  so lu t ion  6 t i m e s  b y  serial  cen t r i fu -  

t B. I. HOFFBRAND and R. P. FORSYTH, Cardiovasc. Res. 3, 426 
(1969). 

2 M. A. KATZ, R. C. BLANTZ, F. G. RECTOR and D. W. SELDIN, 
Am. J. Physiol. 220, 1903 (1971). 

a j .  M. NEUTZE, F. WILER and A. M. RUDOLPH, Am. J. Physiol. 
275, 486 (1968). 

4 H. N. WAGNER JR., B. A. RHODES, Y. SASAKI and J. P. RYAN, 
Invest. Radiol. 4, 374 (1969). 

5 R. W. BAETHLER, A..1. CATANZARO, J. H. STEIN and W. HUNTER, 
Circulation Res. 32, 718 (1973). 


