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AGGLUTINATING FACTOR IN SERUM OF PATIENTS
WITH VIRAL HEPATITIS

BY

ALBERTO RISEMBERG, ALBA G. DE GOMEZ, AND UBALDO RIFE
From the Hospital Rawson, Catedra de Enfermedades Infecciosas, Bajada Pucara y Ruta 9,

Cordoba, Argentina

Atwater and Jacox (1963) and Lee (1965) reported
the presence ofa serum factor capable ofreacting with
gamma globulin in the serum of patients suffering
with viral hepatitis.

Klein, Valkenburg, van Zwet, and Lafeber (1966)
were able to detect a small agglutinating effect in
60 per cent. of normal human sera using a very
sensitive modification of the latex-fixation test as
described by Singer and Plotz (1956).
We have used this technique further to identify

the factors responsible for the positive findings in the
sera of patients with viral hepatitis.

Material and Methods
All pathological sera were obtained from patients of

the Infectious Diseases Department of the School of
Medicine, University of Cordoba, Argentina.
The latex-fixation test was performed according to the

technique described by Valkenburg (1963). All serum
dilutions were made in O IM glycine buffer, pH 8-2 in
0 58 5 per cent. NaCl. The stock latex suspension
(Difco Bacto Latex 0 85) was diluted to a final concen-
tration of 0 6 per cent. of the original suspension.
Highly purified gamma globulin was obtained from
Sigma Laboratories, U.S.A.
Where indicated, sera were inactivated by heating to

56°C. for 30 minutes. For the isolation of the euglobulin
fraction, serum was dialysed against 0-15M Na citrate-
phosphate buffer, pH 5 * 8 for 48 hrs at 4°C.; the precipi-
tate obtained was resuspended to the original volume
with 0 1 M phosphate buffer and fractionated by gel-
filtration on a column of Sephadex G-200 using the same
buffer.

Ultracentrifugal analysis was carried out in a Spinco
model E instrument after appropriate dialysis.

Results
Table I shows the latex agglutination reactions in

the sera of normal subjects and patients with viral
hepatitis and rheumatoid arthritis.

TABLE I
LATEX AGGLUTINATION TEST IN NORMAL AND

PATHOLOGICAL SERA

Latex Reaction of Whole Serum
Serum Condition
No. Unheated Heated

I Viral Hepatitis +
2 +
3 +
4 +
5 +
6 +
7 +
8 +
9 +

10 Normal +
11I +
12 _ +
13 +
14 _ +

15 Rheumatoid Arthritis +
16 +

The results obtained in the latex agglutination test
after euglobulin fractionation of two sera from
patients with viral hepatitis are shown in Table II
(opposite).
The inactivated fractions gave higher titres than

the unheated ones; the euglobulin fractions obtained
after dialysis and reconstituted to the original volume
had a final protein concentration of 0 5 per cent. and
showed higher titres than the original serum, while
the remaining supernatant was negative.
The ultracentrifugal analysis of the euglobulin

precipitated fraction is shown in Fig. 1. Three peaks
are present with sedimentation coefficients of 7, 10,
and 18 S, designated G, I, and M, respectively.
The euglobulin fraction was separated on a

column of Sephadex G-200, and demonstrated two
different peaks (Fig. 2). Only the first peak showed
agglutinating activity.
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AGGLUTINATING FACTOR IN VIRAL HEPATITIS
TABLE II

LATEX AGGLUTINATION TEST AFTER EUGLOBULIN FRACTIONATION OF TWO VIRAL HEPATITIS SERA

429

Serum I Serum 2
Serum
Dilation Origin. Inact. Euglob. Supern. Origin. Inact. Euglob. Supern.

1/2 .. . +++ ++++ ++++ - ++++ ++++ ++++ i
1/4 .. .. .. ++++ ++++ ++++ - ++++ ++++ ++++ -

1/8.+++ ++++ ++++ - ++++ ++++ ++++ -

1/16.. +++ ++++ - +++ ++++ ++++ -

1/32.. .. .. .. _ + ++++ - ++ +++ ++++ -

1/64.. ++ - + ++ ++++ -

1/128 .. .. .. _ ± -+ -

1/256 .. .. .. _ _+ + + -

1/512 . . . _ _ _ -
1/1024 . . . _ _ ± -

TABLE III
CHANGE IN LATEX AGGLUTINATION TITRE WITH TIME. SERUM NOS. 17, 18, 19

No. 17 No. 18 No. 19
Serum date of bleeding date of bleeding date of bleeding

Dilation June 24 July 4 July 10 June 24 July 4 July 10 June 27 July 12 July 20

1/2 ++++ + - ± ++++ + _
1/4 +++ + + - + ++++ ± _
1/8 +++ + _ ++ - - ++++ _
1/16 +++ - - + - _ +++ - _
1/32 ++ - - + - - - _
1/64 ++ - - - - - ++ - _
1/128 + + - - - - - _ _
1/256 + - - - - _
1/512 + - - - - - -
1/1024 -- - -- - -
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Fig. 2.-Gel filtration on Sephadex G200 of euglobulin fraction from
serum of patient with viral hepatitis.

was admitted to hospital with the first manifestation
ofjaundice. The regular treatment of rest, diet, and
liver protectors was given, and lower titres were

obtained between 10 and 15 days later, similar to
those of the normal sera used as controls.

Fig. 1.-Ultracentrifugation of euglobulin fraction from serum of
patient with viral hepatitis.

A decrease in titres occurred when the patient
improved clinically. As can be seen in Table III,

higher titres were obtained at the time the patient

Summary

By means of the latex agglutination test, as des-
cribed by Valkenburg (1963), we were able to detect
in the sera of all patients with viral hepatitis tested,
the presence of an agglutinating factor which re-
sembled rheumatoid factor in its ability to react with
human gamma globulin, in its presence in the

G

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.28.4.428 on 1 July 1969. D
ow

nloaded from
 

http://ard.bmj.com/


ANNALS OF THE RHEUMATIC DISEASES

euglobulin fraction and its elution in the macro-
globulin peak on gel filtration. It differed in its
failure to react with rabbit gamma globulin in the

sheep cell agglutination test. This factor may
however be similar to that described by Klein and
others (1966), in normal human serum.
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Facteur agglutinant dans le srum des malades atteints
d'h6patite virale

RpsUMt
Au moyen du test latex d'agglutination, decrit par

Valkenburg (1963), nous avons pu deceler dans le serum
de tous les malades atteints d'hepatite virale qui ont ete
examines la presence d'un facteur agglutinant qui res-
semblait au facteur rhumatolde par sa capacit6 de r6agir
avec la gammaglobuline humaine, par sa presence dans
la fraction d'euglobuline et par son 6lution dans la macro-
globuline apres filtration sur gelose. II en differait en ne
reagissant pas avec la gammaglobuline du lapin et dans
la reaction de Waaler-Rose. Ce facteur peut, n6anmoins,
etre semblable a celui du serum humain normal decrit par
Klein et ses collaborateurs (1966).

Efecto aglutinante en el suero de pacientes con hepatitis
infecciosa

SUMARIO
Utilizando una modificaci6n del test de fijaci6n del

lAtex (Valkenburg, 1963) es posible detectar un efecto
aglutinante en el suero de pacientes con hepatitis infec-
ciosa. Esta aglutinaci6n se ha demonstrado es causada
por una IgM con propiedades similares a las de factor
reumatoideo. Este factor es capaz de reaccionar con
Ig G y puede representar un anticuerpo a la fracci6n
gamma globulina o Ig G de los complejos circulantes
antigeno anticuerpo.

El tratamiento por calor probablemente inactiva un
inhibidor de la reacci6n de fljaci6n del latex.
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