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tion with a viscerotropic strain there appeared 
to be a slightly lower virus titer in the pooled 
organs of the irradiated as compared with the 
non-irradiated mice. 
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Use of -4nti-Rh Sera for Denionstrating Agglutination Activating Factor in 
Rheumatoid Arthritis." (22426) 

I f 4 R I O x  \-. WALLER AND JOHN H. VAUGHAN. (Introduced by Lynn D. Abbott.) 
Departments o f  Clinical Pathology and Medicine, Medical College of Virginia, Richmond. 

There is a substance in the serum of most 
patients with rheumatoid arthritis that is 
capable of agglutinating previously unagglu- 
tinated, but sensitized red blood cells( 1-4). 
This substance has been called(4) an agglu- 
tination activating factor (AAF). Not all red 
cells nor all anti-red cell antibodies are 
equally effective in demonstrating this factor. 
Ouchterlony and Jonsson ( 5 )  considered it 
necessary to use red cells from sheep or from 
animals closely related to sheep. However, 
Wager(4) was able to demonstrate AAF with 
human Group 0 cells or with the patient's 
own red cells sensitized with the correspond- 
ing rabbit antibody. The use of a human red 
cell sensitized with human antibody for the 
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demonstration of this factor has not previ- 
ously been reported. 

Methods. 273 undiluted anti-Rh sera were 
used to sensitize equal volumes of a 2% SUS- 
pension of washed Rh positive cells. After 
sensitization for one-half hour at  37" the cells 
were washed 3 times in saline and to the 
packed sensitized cells in duplicate t u k s  were 
added one volume of a 1:2 dilution of rheu- 
matoid arthritis serum or of a normal control 
serum. After standing 10 minutes a t  room 
temperature, the cells were centrifuged a t  
1000 r.p.m. for one minute and the reactions 
read wi'th a hand lens. Xinety-seven of the 
2 7 3  anti-Rh sera proved to be unsuitable for 
these studies because of strong agglutination 
reactions developed by the anti-Rh antibody. 
Of the remaining 176, 30 provided sensitized 
cells which were strongly agglutinated by the 
rheumatoid serum, but not by the normal 
serum. 
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TABLE I. Relation of Anti-Rh Titer to AAF 

Anti-Rh titer (anti- No. 

Activity. 

globulin test) No. of sera positive 

TABLE 111. Titer of Rheumatoid Factor by Si- 
multaneous Tests. 

Patient sheep cells Rh cells 
Sensitized Sensitized 

1: 4 
1: 8 
1: 16 
1: 32 
1: 64 
1: 128 
1: 256 
1 :  512 
1 : 1024 
1 : 2048 
1 : 4096 

33 
20 
30 
21 
31 
19 
9 
3 
5 
3 
2 

0 
0 
3 
3 
8 
4 
5 
2 
2 
2 
1 

Results. As illustrated in Table I, there 
was no absolute relationship between the titer 
of anti-Rh antibody in the sensitizing anti- 
Rh serum, as measured by the indirect anti- 
globulin test, and agglutination of the sensi- 
tized cells by a rheumatoid arthritis serum. 
At titers greater than 1: 128, however, over 
the anti-Rh Sera sensitized the cells to ag- 
glutination by the rheumatoid serum, while 
a t  1 : 128 or below only did so. The lack 
of absolute relation to antiglobulin titer is 
graphically illustrated in Table 11, whnich 
shows in block titration the behavior of three 
high titer anti-Rh sera with a given rheuma- 
toid arthritis serum. 

For correlative studies with the sheep cell 
technic, sensitized Rh cells were prepared by 
adding an equal volume of washed 2% Rh 
positive cells to an anti Rh serum (Ri) di- 
luted 1 : 10 with saline. The sensitized Rh cells 
were washed and added in 0.1 ml portions to 
equal volumes of rheumatoid arthritis sera 
titrated in saline. Controls included undi- 
luted normal Serum mixed with sensitized Rh 
cells and the rheumatoid serum mixed with 
unsensitized Rh cells. The sensitized sheep 

Br. 
Ha. 
Ca. 
Har. 
Tu. 
SP. 
J e. 
We. 
wo. 
Pa. 
HU. 
zu. 
Ed. 
S O .  
Me. 

0 
@ 
0 
0 
8 

16 
64 
16 
64 
64 

512 
256 
512 
512 

1024 

0 
0 
0 
0 
0 

16 
0 

128 
64 
512 
64 

256 
1024 
1024 
2048 

cell test was performed essentially as de- 
scribed by Heller ( 6 ) ,  the sheep cells being 
sensitized with 1/20 the basic agglutinin titer 
of a rabbit anti-sheep cell serum and the 
titrations of inactivated rheumatoid arthritis 
sera being done in saline. The rheumatoid 
sera had been previously adsorbed with un- 
sensitized shmp cells to remove heterophile 
antibody. No attempt was made to utilize 
sheep serum as an enhancing agent. 

In general, among 43 sera from various pa- 
tients attending the arthritis clinic, titers with 
the Rh cell technic paralleled titers with the 
sheep cell technic. Fifteen illustrative ex- 
amples are given in Table 111. Certain out- 
standing discrepancies were noted, however, 
in which the titer was clearly greater by one 
method than by the other (Je, We, Pa). 
Seventy-six control sera taken at  random 
from blood donors in the blood bank have 
been examined by the sensitized Rh cell tech- 
nic and all but one found to give negative 

TABLE 11. Titer of Agglutination by a Rheumatoid Arthritis Serum or by a Coombs Serum 
for Cells Sensitized with Three Different Anti-Rh Sera. 

Agglutinat- 
Sensitiz- ing (' ' de- 

ing serum veloping 7 ') Anti-Rh serum, 1 : 
(anti-Rh) serum 8 16 32 64 128 256 512 1024 2048 4096 

Ba 16074 Rheumatoid 256 256 128 ti4 8 0 0 0 0 0 
Coombs 5120 2560 2560 1280 1280 1280 320 160 80 0 

Mo 4-6 Rheumatoid 0 0 0 0 0 0 0 0 0 0  
Coombs >5120 >5120 5120 5120 5120 2560 1280 640 160 80 

Ri 3-53 Rheumatoid 256 256 256 256 128 64 8 0 0 0 
Coombs >5120 >5120 >5120>5120 5120 5120 5120 2560 2560 640 
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resu1ts.t The single exception was a healthy 
young mother, 2 weeks post partum from her 
third pregnancy. 

Discussion. The finding that Rh positive 
cells sensitized with anti-Rh antibody may 
act as a suitable indicator system for the 
demonstration of AAF is in contrast to the 
experience reported by Wager (4) .  This 
worker. however, examined only a single anti- 
Rh serum. The fact that there exists a suit- 
able immune system? involving only anti- 
bodies and antigens of human origin, for the 
demonstration of AAF is of interest in terms 
of the possible significance of this factor in 
the production of the disease process, rheu- 
matoid arthritis. 

Epstein, Johnson, and Ragan's recent find- 
ing('/) that AAF can be precipitated from 
rheumatoid arthritis sera by the addition of 
Fraction TI in a typical precipitin reaction(8) 
has centered attention upon the probability 
that AAF is an antibody, not a complement- 
like material ( 2 ! 9 ) .  The suggestion has been 
made(l0) that AAF is an example of an 
auto-antibody. The present finding that cer- 
tain anti-Rh sera are capable of sensitizing 
Rh positive cells so that they interact with 
AAF may be a manifestation of the Fraction 
I1 reaction described by Epstein, et a l . ( 7 ) .  
It is interesting that, just as Epstein, e t  al. 
( 1  1), found a variation among various pools 
of Fraction I1 in their capacities to precipi- 
tate AAF: there is also a variation among 
anti-Rh sera in their capacities to sensitize 
an Rh (+) cell to agglutination by AAF. 

The lack of strict correlation among vari- 
ous rheumatoid sera between the titers of ac- 
tivity against sensitized sheep cells and 
against sensitized Rh cells (Table 111) sug- 
gests either that 2 distinct substances are in- 
volved, or that AAF is an antibody with vari- 
ous degrees of cross-reacting specificity for 
the sensitizing components in rabbit anti- 
sheep cell sera and in human anti-Rh sera. 

I t  is not certain whether or not the Frac- 
tion TI component which precipitates -\.\F is 
the same as the component in anti-Rh sera 

t In 3 instances, very weak reactions were en- 
countered when non-inactivated sera were used. After 
S 6 O C  for 30 minutes, these were entirely negative. 

allowing suitable sensitization of Rh positive 
cells. More important, however, is whether 
or not any of the components studied, i.e. that 
in Fraction 11, in anti-Rh sera, or in anti 
sheep cell sera, represents the antigen to 
which AAF is primarily directed. It is pos- 
sible that all of these components are cross- 
reacting antigens, the primary antigen re- 
maining as yet undetected. The finding (Je, 
Table 111) that in some instances AAF activ- 
ity against sensitized sheep cells exceeds that 
against sensitized Rh cells is consistent with 
the presumption that the anti-Rh serum com- 
ponent may not represent the primary anti- 
gen. Quantitative studies relating precipi- 
table or adsorbable nitrogen( 7,9) to aggluti- 
nating activity will be needed to clarify this 
subject . 

Conclusions. It has been shown that cer- 
tain anti-Rh sera can be utilized to sensitize 
Rh positive cells to the agglutination activat- 
ing factor (AAF) in rheumatoid arthritis 
sera. The reaction depends upon some char- 
acteristic of anti-Rh sera other than titer 
alone. The possibility is supported that AAF 
may be a multicomponent system consisting 
either of multiple antibodies or of a single 
antibody with multiple cross specificities. 
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