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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 -  
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Fig. 1. Fluorescence from chicken red blood cells labelled with anti- 
red blood ceils rabbit serum. 

Fig. 2. Histological frozen section of dog kidney demonstrating 
chicken red blood cells ( + ) in a glomerulus capillary. 

5 m i n  t h e  lef t  k i d n e y  is excized. 2 pieces f rom t h e  o rgan  
are f rozen a t  --20 ~ a n d  4 -6  ~xm sect ions  are p repa red .  
T h e r e a f t e r  t h e  sect ions  are d e h y d r a t e d  for  2 h in  56% 
e t h a n o l  an d  t h e n  i n c u b a t e d  for  30 m i n  in t h e  label led  
s e rum a t  r oom t e m p e r a t u r e .  Af te r  t h e  incuba t ion ,  t h e  
sect ions  are washed  3 t imes  in  p h o s p h a t e - b u f f e r e d  sal ine 
(pH 7.2) a n d  t hen  e m b e d d e d  in g lycer ine  p h o s p h a t e  
c a r b o n a t e  buffer  (pH 9.5) ~. T h e  p r e p a r a t i o n s  are obse rved  
in a microscope equ ipped  w i t h  UV- i l lumi l l a to r  (Or tho lux-  
F luorescenzmikroskop ,  Le i tz -Wetz la r )  a n d  f i l ter  s y s t e m  
(F140 • 0.65). T h e  p h o t o g r a p h s  were m a d e  w i t h  the  O r t h o -  
m a t c a m e r a  (Leitz) a n d  Agfa  H P4  I l ford  film. 

Res~ltats. Figure  1 show ch icken  red  b lood  cells label led  
w i th  an t i - r ed  b lood cells r a b b i t  serum.  The  nuc lea t ed  
ch icken  red  b lood cells are e l l ip t ical  a n d  the i r  b r i g h t  
shape  are c lear ly  seen ag a i n s t  t h e  d a r k  u n d e rg ro und .  
F l u s h  in jec t ion  in the  aor t ic  a r ch  of 2 ml  washed  ch icken  
e r y t h r o c y t e s  caused  no  a p p a r e n t  d a m a g e  in t h e  animals .  
Pulse  ra te ,  b lood  pressure  a n d  r e sp i r a t ion  were unchanged .  
F igure  2 shows t h e  h is to logica l  sec t ion  of a g lomerulus  in  
which  2 red cells are  e n t r a p p e d  in a cap i l la ry  b r anch .  
I n  t h e  k i d n e y  med u l l a  a n d  in b lood  of t h e  rena l  vein,  no  
ch icken  b lood ceils were found.  

Discussion. F I C T  label led  a n t i s e r u m  ag a i n s t  ch i cken  
red  b lood cells p roved  to be  specific. A serious l im i t a t i on  
of t h e  f luorescent  a n t i b o d y  v i sua l i za t ion  is due  to t he  
non-specif ic  f luorescence of t h e  dog k i d n e y  tissue. The  
d e m o n s t r a t i o n  of t h e  red  b lood  cells ill t h e  capil lar ies  
of the  o rgan  can,  however ,  be  well  i m p r o v e d  b y  a b s o r b i n g  
t h e  f luorochrome label led  s e rum w i t h  ace tone  p o w d e r  
f rom dog kidneys .  Theore t i ca l  cons ide ra t ions  a b o u t  t he  
poss ib i l i ty  an d  l imi t a t ions  of m e a s u r i n g  capi l la ry  b lood  
d i s t r i b u t i o n  w i t h  mic rospheres  or r ad ioac t ive  label led red 
b lood cells f rom frog h a v e  a l r ead y  been  m a d e  3, s a n d  need  
no f u r t h e r  d iscuss ion in th i s  paper .  

W a s h e d  F I C T  label led  ch i cken  red  b lood  cells n e i t h e r  
agg lu t ina t e  w i t h  dog b lood  in vi t ro ,  n o r  t h e y  seem to  
aggrega te  w h e n  in jec ted  in to  t h e  a r te r ia l  c i rcu la t ion  of 
the  dog. Because  of t he i r  size, t h e  r ed  b lood  cells of ch icken  
are t r a p p e d  in t h e  cap i l l a ry  vessels a n d  hence  can  be  
used to  t e s t  t h e  b lood  d i s t r i b u t i o n  of o rgans  3, 3. T h e  in t r a -  
rena l  vascu la r  t o p o g r a p h y  w i t h  i ts  p o r t a l  c i rcu la t ion  
expla ins  t h e  o b s e r v a t i o n  t h a t  all  t h e  ch icken  blood red  
cells are  t r a p p e d  ill t h e  g lomeru lus  tu f t .  Thus ,  w i th  t h e  
use of large size b lood red  cells, no i n fo rma t i o n  on  t h e  
m e d u l l a r y  b lood  d i s t r i b u t i o n  can  be ob ta ined .  S imi la r ly  
p r e p a r e d  blood cells of less d iamete r ,  however ,  would pass  
t h e  capi l lar ies  of the  g lomeru lus  an d  d i s t r i bu t e  homoge-  
nous ly  a t  b o t h  cor t ica l  a n d  medu l l a r  cap i l l a ry  trees.  

ga t ion  a t  3,000 rpm.  0.5 ml  p a c k e d  cell s e d i m e n t  d i lu ted  
w i t h  0.5 sal ine is in j ec ted  i.v. i n to  4-5  kg  rabb i t s .  5 to  6 
t i m e s  a t  1 week  in te rva l s ,  t h e  in jec t ion  is repea ted .  10 
days  a f t e r  t h e  l a s t  in jec t ion ,  t h e  an ima l s  are  b led  a n d  t h e  
b lood s e r u m  is f rozen a n d  conserved  a t  --17 ~ 

b) D i r e c t  immunof luo re scence  : The  labe l l ing  of t h e  an t i -  
s e rum aga ins t  red  b lood  cells is p r e p a r e d  b y  con jug a t i n g  
t he  s e rum f rom t h e  r a b b i t s  w i t h  yel low-green f luorescen t  
F I C T  s. 

c) A b s o r p t i o n  of t h e  a n t i s e r u m  aga ins t  r ed  b lood cells : 
The  label led  a n t i s e r u m  is i n a c t i v a t e d  for 10 m i n  a t  56~ 
a n d  t h e n  a b s o r b e d  for 60 m i n  a t  r oom t e m p e r a t u r e  w i t h  
ace tone  powder  m a d e  f rom dog kidney.  The  m i x t u r e  is 
c e n t r i f u g a t e d  a t  3,000 rpm.  The  s u p e r n a t e  is used for  t h e  
i n c u b a t i o n  of f rozen t i ssue  sections.  

d) D e m o n s t r a t i o n  of t he  ch i cken  red  b lood  cells in  t h e  
cap i l l a ry  vessels (dog k idney) :  2 ml  w a s h e d  red  b lood  
cells f r om ch icken  suspended  in  sa l ine  (10 l l  cells) are  
g iven  i n to  t h e  ao r t i c  a r c h  of a 15 k g  b a s t a r d  dog. Af t e r  

Summary. Chicken  red  b lood  cells labe l led  w i th  specific 
r a b b i t  a n t i s e r u m  were used for  t h e  d e m o n s t r a t i o n  of 
cor t ica l  d i s t r i b u t i o n  of b lood  in t h e  dog k i d n e y  b y  m e a n s  
of d i rec t  immunof luorescence .  I m m u n i z a t i o n  an d  labe l l ing  
t e c h n i q u e s  are  descr ibed.  
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