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Summary

Previous numerous papers by the senior author dealt with the human serum factor
referred to as anti-antibody which is specifically directed against IgG antibodies that
underwent molecular transformation in the course of the reactions with their corre-
sponding antigens. The reactions of this serum factor could be conveniently detected by
means of agglutination of Rh-positive erythrocytes sensitized by anti Rh antibodies. No
precipitation tests could be developed.

Most studies were conducted by means of double diffusion in gel precipitation.

A rheumatoid arthritis serum, G, was noted that produced a strong reaction of double dif-
fusion in gel precipitation with serum samples of a renal graft recipient, T. Further
screening detected one more rheumatoid arthritis serum reacting with T; of 28 sera from
renal graft recipients, 6 reacted in a similar way to T, but the reactions were considerably
weaker and poorly reproducible. Evidence was presented that the precipitin in the two
rheumatoid arthritis sera under study had properties of previously described anti-anti-

body.

Sera with precipitating anti-antibodies may serve as exquisite reagents for detection of sol-
uble immune complexes in human sera.

rheumatoid arthritis * renal graft « circulating immune complexes

Full-text PDF:

Author’s address:

http://www.aite-online/pdf/vol_52/no_3/5538.pdf

Felix Milgrom, M.D., Department of Microbiology and Immunology, State University of New York at Buffalo,
333 Sherman Hall, 3435 Main Street, Buffalo, NY 14214, USA, tel.; +1 716 829 3816, fax: +1 716 829 2175,
e-mail: milgrom@buffalo.edu

197



Arch Immunol Ther Exp, 2004, 52, 197-200

INTRODUCTION

The studies on antigenicity of antibodies by the
senior author of this paper were initiated in collabo-
ration with T. Luszczynski in the 1950’s and pub-
lished in this journal®. They led to the description of
a serum factor referred to as “anti-antibody” that
reacted with antibodies altered in the course of sero-
logical reactions®. Anti-antibodies could be conve-
niently detected in agglutination tests with Rh-posi-
tive erythrocytes sensitized by incomplete Rh anti-
bodies. Inhibition of this agglutination could be
employed for detection of circulating immune com-
plexes in human seral. In the present study a serum
factor was detected in two rheumatoid arthritis sera,
which produced precipitation reactions with a few
sera of renal graft recipients. Evidence was presented
that the factor under study has properties of anti-
antibody in that it can serve as a reagent for detection
of circulating soluble immune complexes in human
sera.

MATERIALS AND METHODS

The human sera originated from patients treated in
hospitals in the Buffalo area. Many of the samples
had been used in previous studies of this laboratory
and preserved for several years at —20°C.

Double diffusion gel precipitation tests were per-
formed in 0.5% agarose gel in Petri dishes. Charged
plates were tightly closed and placed in a refrigerator
at 4°C. Readings were recorded after 24 to 72 h.

RESULTS AND DISCUSSION

During our studies using double diffusion gel precip-
itation, we inadvertently noticed a strong precipita-
tion arc that was produced in the reaction of a
rheumatoid arthritis serum, G, with the serum of a
renal graft recipient, T. The convexity of this arc was
directed towards G (Fig. 1). Because of the remark-
able strength and reproducibility of this reaction, we
performed further studies to obtain more informa-
tion about the observed phenomenon.

When serum T was tested in double diffusion gel pre-
cipitation against 36 rheumatoid arthritis serum sam-
ples, including G, only one more, serum R, produced
a reaction which was very similar to the one produced
by G. The precipitation lines produced by G and R
with T merged into a reaction complete identity
(Fig. 2). Serum T gave strong reaction up to a dilu-
tion of 1:8 (Fig. 3), whereas sera G and R reacted
only up to a 1:2 dilution. Both G and R were positive
for rheumatoid factor in the latex fixation test as well

Figure 1. Upper well: transplantation
serum T. Lower well: rheumatoid
arthritis serum G.

Figure 2. Upper well: transplantation serum T. Lower wells: rheuma-
toid arthritis sera G (left) and R (right).

Figure 3. Central well: rheumatoid arthritis serum G. Peripheral
wells: transplantation serum T at increasing dilutions, clockwise
from the uppermost well, | to: |, 2,4, 8, 16 and 32.

as in the agglutination of Rh-positive erythrocytes
sensitized by Rh-antiserum “Ripley””.

We also screened 28 transplantation sera for precipi-
tation reaction with sera G and R. With six sera we
obtained positive reactions similar to those produced
by serum T; they were, however, considerably weaker
and poorly reproducible. Heating of sera G and R as
well as T at 62°C for 15 min resulted in complete dis-
appearance of the reactions. Subsequently we found
that adding one volume of 2% human FII to two vol-
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Figure 4. Upper well: transplantation serum T. Lower wells:
rheumatoid arthritis serum R mixed with 2% FII of human serum
(left) or with 2% human serum albumin (right).

Figure 5. Central well: rheumatoid arthritis serum R. Peripheral
wells: antidextran serum WR mixed with dextran at concentrations
of (clockwise from the lower left well) 20, 13, 9 and 6 pg/ml.

umes of serum R abolished its reaction with T,
whereas addition of a similar amount of human albu-
min failed to influence this reaction (Fig. 4).

The simplest explanation for the observed reactions
was the assumption that the rheumatoid factors of
the G and R sera react as allotypic antibodies and
serum T has a corresponding allotypic antigen. This
hypothesis would be confirmed by the demonstration
that the antigen under study constantly appears in the
donor of the T serum. Fortunately, we had at our dis-
posal 5 samples of serum T, collected between
January 1999 and January 2000. We found that the
samples from January 8 and March 3, 1999, were neg-
ative, those from September 17 and December 12,
1999, were positive, and the sample from January 10,
2000, was again negative.

We concluded that we were not dealing with an allo-
typic reaction and advanced the hypothesis that the
rheumatoid factor in sera G and R has properties
akin to a previously described anti-antibody. The out-
standing property of the anti-antibody is its reaction
with human IgG antibody that has undergone molec-
ular transformation in the reaction with its corre-
sponding antigen®. If this supposition were correct,
then the “precipitogen” observed in the T serum
would be a soluble immune complex formed tran-
siently by patient T.

The crucial experiment to be conducted had to prove
that G and R sera react with immune complexes pro-
duced in vitro. To this end we used the human anti-
dextran serum WR available from our previous
study’. Samples of this serum were mixed with dex-
tran to attain dextran at concentrations of 6-20
Hg/ml. When tested against R, precipitation lines
were formed with samples containing dextran at con-
centrations of 20, 13 and 9 pg/ml, but not with the
sample containing dextran at a concentration of 6
pg/ml (Fig. 5).

In further studies along these lines we conducted
a “mixed serum” test (Table 1). As predicted, serum
R mixed with anti-Rh serum “Ripley” behaved as
a complete (i.e. agglutinating) Rh antiserum. Anti-
antibody was not neutralized in the mixed serum and
it could agglutinate Rh-positive erythrocytes after the
Rh antibodies had reacted with them and undergone
molecular transformation. In contrast, antibodies in
a commercial antiglobulin reagent of rabbit origin
which was tested for control were neutralized by the
unaltered IgG of the Ripley serum and could not
enter in reaction with Rh antibodies on erythrocytes.

The neutralization of sera G and R with commerecial
FII was not very surprising because such preparations
may contain IgG that has been altered during the iso-
lation procedure to the point where they resemble
IgG antibodies transformed in a serologic reaction or
otherwise such preparation may contain immune
complexes.

Thereafter, we screened several dozen pathologic
sera for serum factors resembling those present in G
and R. The only positive result was obtained with |
out of 30 sera from patients with GI carcinomas. This

Table 1. Mixed serum reactions. Agglutination of Rh-positive erythro-
cytes by serum R and by rabbit anti-human-globulin serum mixed
with anti Rh serum “Ripley”

Dilution of Ripley serum 1 to: Saline
20 60 80
Dilution of serum R1 to:
10 +++ +++ 4t -
20 ++4 +++ + -
40 +++ +++ + -
80 +++ +++ + -

Dilution of anti-globulin serum 1 to:
50 - - - -
150 - - - -

Saline - - - -
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serum produced a reaction with serum T consider-
ably weaker than but similar to those produced by
sera G and R.

The detection of circulating immune complexes in
pathologic human sera is of considerable interest and
importance. Several procedures used to this end have
been employed, and they have been reviewed in pre-
vious papers from this laboratory" % ©. Thus far, all
the procedures used are neither simple nor well
reproducible. When anti-antibody was employed as
a reagent for the detection of circulating immune
complexes, the rather laborious procedure used
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