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ABSTRACT 

I t  appears that  anti-gamma-globulin 
sera not  only affect the haemagglutinating 
reaction but  can also be employed for 
detecting antibodies at  the erythrocyte 
surface through the haemolytie reaction. 
The observed increase in the haemagglut- 
inating as well as haemolytic reaction 
brought about  by  anti-gamma-globulin 
sera is due mainly to the effect on the 
reaction of 7 S anti-erythrocyte anti- 
bodies, the reaction of macroglobulin 
antibodies being little affected. 

Serological practice uses the so-called 
Coombs test  for detecting incomplete 
antibodies. I t  consists in applying the 
corresponding anti-gamma-globulin serum 
which reacts with substances bound at 
the erythrocyte surface (by virtue of a 
specific bond with antigens located there) 
this bringing about  agglutination of the 
erythrocytes (Kabat  1956). In  the 
experiments described here we have 
modified the conventional Coombs test 
so that  the reaction of the anti-gamma- 
-globulin serum with antibodies bound at 
erythrocyte surface was detected by  the 
haemolytic reaction in the presence of 
complement. I t  was shown that  the addi- 
tion of anti-gamma-globulin serum and of 
complement to a system of anti-erythro- 
cyte serum and erythrocytes increases the 
haemolytic titre of these anti-erythrocyte 
sera. I t  was therefore a t tempted to 

establish the nature of the antibodies 
responsible for the increase of the 
haemolytic effect. 

MATERIALS AND METHODS 

Rabbi t  hyperimmune serum against 
sheep erythrocytes was separated on 
Sephadex G-290 into a fraction containing 
macroglobulin antibodies, a fraction con- 
taining 7S antibodies and finally, a trans- 
itional fraction containing both types. 
The anti-gamma-globulin sera were 
obtained by  immunizing pigs with rabbit  
gamma-globulin; in the experiments a 
serum containing only anti-gamma-glob- 
ulin antibodies and another with a high 
titre of anti-gammalM-globulin antibodies 
were used. This last serum was partially 
absorbed by  a mixture of serum proteins 
without gammajM-globulin and thus the 
level of antibodies against 7S gamma- 
-globulin was considerably decreased. 

I-Iaemagglutination and haemolysis 
were carried out in test-tubes. The anti- 
-erythrocyte serum and fractions tested 
were diluted in ascending series, mixed 
with a suspension of erythrocytes and 
incubated for 2 hours at  37 ~ C. The 
erythrocytes were then centrifuged, washed 
and anti-gamma-globulin serum added. 
The anti-globulin sera were diluted 1 : 50 
and added in 0.5 ml. volumes to washed 
erythrocytes. During the haemagglutin- 
ation reaction the erythrocytes were kept  
in a refrigerator and haemagglutination 
values read after 20 hours. For the 
haemolytic reaction sensitized erythro- 
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cytes were incubated with anti-gamma- 
-globulin serum for 2 hours at  37 ~ C, 
complement added and the values of 
haemolysis read after 60 min. 

RESULTS AND DISCUSSION 

As may be seen in Fig. 1 the addition 
of either of the anti-gamma-globulin sera 
to a system of erythrocytes sensitized 
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Fig. 1. Increase of haemagglut inat ing and  haemoly- 
t ic act ivi ty of antisheep erythrocyte serum and  
its ~'IM and ~'z fractions by  anti-gamma-globulin 

sera. 

with anti-erythrocyte serum was reflected 
in an increase of the haemagglutination titre 
(16 times with the anti-7S serum) and the 
addition of the anti-7S serum increases 
the haemolytie activity 8 times as com- 
pared with the control. In investigating 
the fractions it was shown that  antibodies 
of the macroglobulin type are little 
influenced by  adding anti-gamma-globulin 
sera either during the haemagglutinating 
or haemolytic reaction. Unfortunately 
the anti-gammal~ serum could not  be 
used for the haemolytic reaction on 
account of its very high anti-comple- 
mentary  effect. The transitional fraction 
containing both types of antibodies yield- 
ed results similar to those with macro- 
globulin antibodies indicating that mainly 

gamma]M antibodies were present. The 
most pronounced effect was found with 
anti-erythrocyte antibodies of the 7S 
type  where both  sera increased the 
haemagglutinating activity, the anti-7S 
serum being more effective. The act ivi ty 
of the anti-gammalM serum was appar- 
ently due to residues of nonabsorbed 
anti-7S antibodies. In testing the effect 
of the anti-gamma 7S serum on the 
haemolytic activity of this fraction a very 
substantial influence was observed, the 
haemolytic activity having been raised 
more than 64 times as compared with the 
control. 

The lower efficiency of the anti-gammal~ 
antibodies against erythrocytes sensitized 
with gammal~ antibodies is most probably 
due to the fact that  the macroglobulin 
antibodies possess a very high serological 
activity so that,  for example, for haemag- 
glutinating the erythrocytes only a few 
dozen molecules of the antibody per 
erythrocyte are required while with the 
7S antibodies a value of 20,000 molecules 
per erythrocyte was found (Greenbury 
et al. 1963). For this reason it is not  to be 
expected that  the binding of the 7S 
molecules of anti-gamma-globulin anti- 
bodies could substantially affect this 
reaction of macroglobulin anti-erythro- 
cyte antibodies. 

R e f e r e n c e s  

i a b a t ,  A. E.: B l o o d  group substances.  Acad. Press, 
N. Y. 1956. 

Greenbury, C. L., Moore, D. H.:  Nuun, L. A. C.: 
R e a c t i o n  o f  7S  a n d  19 S componen t s  o f  i m m u n e  
rabbi t  an t i sera  w#th h u m a n  group  A a n d  A B  red  
cells. Immunology 6 : 4 2 1 ,  1963. 

IIOBMIIIEHHE FEMOJIHTHqECI~OFO ~[E17I- 
CTB I/IH AHTH-DPHTPOI~HTAPHMX 

AHTHTEJI C HOMOI]IBtO AHTH-FAMMA- 
FJIOBYJIHHOBO~ CbIBOPOTKH 

I I o  ~aHHBIM HOCTaB~IeHHBIX OI]BITOB~ 
aHTH-raMMaFJIO~yYIHHOBBIe CBIBOpOTKH He 
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TOTIIaKO oKa3LIBaIOT BTIHHHII8 Ha peaK~Hm 
reMarrTIIOTHHai~HH, HO H MOryT 6hITl~ IIC- 
IIOYIh3OBattM ~I3IH O~HapyTI~eHH~t aItTHTe~I 
Ha HOBepXHOCTtl 8pHTpOIIHTOB Ha OCHOBa- 
HHH peaKn~HH reMo~naa.  ~)TO ycH~eHHe 
p e a i ~ a ~  r e ~ a r r ~ m T ~ a ~ H H  ~ reMO~IHT~- 

qecRofi peaK~n~  ~o~ BJIHHHHeM aHTH- 
ra~Mar~oSy~mHOS~ix C~BOpOTOK B~I3H- 
Baewc~i Hx ~efiCTB~eM ~a p e a H ~ m  7S aHWH- 
~ p ~ T p O ~ w a p n ~ x  aHwHweJI. H a  p e a ~ u ~ m  
~aKpor~oSy~HOB~IX aHTHTeJI OHH He oRa-  
3hIBaIOW ~e~Ic TBHH. 


