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than four-fold. In the Coxsackie system reductions up 
80-fold were found. 

Secondary immune responses were elicited in measles
immune persons by injection of inactivated measles 
vaccine. Following immunization 7S antibodies increased, 
but no 19S antibodies were detectable. Thus, the primary 
or secondary character of an antibody rise may be determ
ined. 
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Simplified Procedure for 1 'assive Haemag
glutination Tests with Protein Antigens 

FoR passive haemagglutination tests with proteins, it 
has been necessary to couple these antigens to erythro
cytes by agents such as bis-diazotized benzidine1 - 3 , 

tolylone-2,4-diisocyanate• and t annic acid5 • During the 
course of investigations with formalin-treated erythro
cytes, we observed that bovine serum albumin (BSA) 
would adsorb on formalin- t reat ed chicken erythocytes 
{FCE), as well as on formalin-treated sheep erythrocytes 
{FSE) without recomse t o such coupling agents. This 
finding suggested a means of simplify ing the procedure 
for coating erythrocytes with proteins for passive haemag
glutination t ests. 

\Vhen protein antigens are adsorbed on tannic acid
treated erythrocytes, Coombs 's serum cannot be used 
since globulins of the antiserum are non-specifically 
adsorbed. This is overcome by preliminary incubation of 
the coated, tanned erythrocytes with normal serum of a 
different species from that providing the direct anti
protein serum6 • The present method is advantageous 
in that Coombs's serum reacts specifically with the coated 
erythrocytes that have previously reacted with specific 
anti-protein serum and greatly augments the sensitivity 
of the test. Chicken erythrocytes were obtained from 
\Vhite L eghorn hens 20 weeks old_ FCE were prepared 
according to the method of Weinbach7 and resuspended in 
0·1 M acetate buffer, pH 5·0. FCE were coated with BSA 
by mixing 5 ml. of 2 per cent FCE suspension with 5 ml. 
of acetate buffer containing 1 mg of BSA and the mixture 
was kept at 24° C for 4 h with constant rotation. The 
cells were then washed 3 times and resuspended in 0·1 M 
phosphate buffer, pH 7·2, as a 1 per cent suspension. 

H aemagglutination tests were performed by incubating, 
for 1 h, mixtures of 0·1 ml. of 1 per cent BSA-coated FCE 
and 0·1 ml. of appropriate dilu tions of chicken anti-BSA 

Table 2. SPECIFIC INHIBITION 01!' HAEMAGGLUTINATION REACTION 01!' 
BSA-OOATED FCE BY BSA 

Anti-BSA serum was incubated with BSA or HGG followed by addition of 
DSA-coated FCE. After recording the titre, Coombs's serum was added. 

Antiserum dilution titre 
DSA added 

None 

Before Coombs's After Coombs's 

0·03 pg 
0·1 pg 
1·0 
3·0 
HGG added 
500 ;tg 

1/400 
1/120 
1/120 
1/20 

> 1/20 

1/400 

1/40,000 
1/12,000 
1/12,000 
1/40 

> 1/20 

1/40,000 

serum diluted in phosphate buffer containing 2 per cent 
normal rabbit serum. After the agglutination reactions 
were recorded, 0·1 ml. of Coombs's serum (rabbit anti
chicken y-globulin serum) was added, the tubes were 
shaken and then incubated for an additional hour. As 
shown in Table 1, before and after the addition of Coombs's 
serum, the chicken antiserum used gave titres of 1/600 
and 1/60,000, respectively. FCE coupled with BSA via 
bis -diazotized benzidine gave the same antiserum titres. 

Inhibition of the reaction by BSA, but not by human 
y-globulin (HGG ), attests to the specificity of the reaction. 
BSA in amounts ranging from 0·01 to 3 !J.g were incubated 
with O·l ml. of the antiserum for 0·5 h; 0·1 ml. of the 
reaction mixture was then reacted with 0·1 ml. of coated 
FCE. The data in Table 2 show that the reaction with 
antiserum was completely inhibited by 3 fJ.g of BSA 
whereas even 500 !J.g of HGG was without effect. 

Proliminary experiments have shown that two other 
antigens would coat formalin-treated erythrocytes. Using 
the foregoing procedure, rabbit y-globulin was found to 
coat FCE as well as FSE. Ovalbumin coated FCE at 
pH 4 but not at pH 5. 
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Quantitative Estimation of the Reactivity of 
Normal and Hodgkin's Disease Lymphocytes 

with Thymidine-2-14C 
SINCE lymphoid blood cells play an important part in 

the m ediation of delayed hypersensitivity and homograft 
rejection1 - 4 , it iR reasonable to expect that further under
standing of these forms of immunological responsiveness 
will come from appropriate in vitro investigations of 
circulating lymphocytes. Lymphocyte reactivity in vitro 
may also provide insight into the pathogenesis of diseases 
involving immune or autoimmune mechanisms and 
provide a measure of the efficacy of immunological sup
pression. It has been the particular goal of severallabora
tories•-7 to apply such lymphocyte investigations to the 

Table 1. ANr!SF.RIJ>l U!LU"TION TITRE OF CHICKEN ANTI-BSA SERUM .~GA!NST 'BSA-OOATED FCE WITH AND WITHOUT COOMBS'S SFlRUM 

Controls Fina.l dilutions of anti-BSA serum 

NCS• 

I I I 
1 1 1 1 1 1 1 1 1 

I 
1 

Diluent 16 Coombs's 2o - 200 600 2,000 6,000 20,000 60,000 200,000 60 

I 
·-- - -+ - , llefore Coombs's - - - + + + - - - -

I 
-

After Coombs's - - - + + + I + + + + + -
I 

• Normal chicken serum. 
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