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Rheumatoid-factor-like Substance and Antistreptolysin 

o Antibody in Leprosy Serum 

Significance in Erythema Nodosum Leprosum 1 

Masahide Abe, Shiro Chinone and Tadashi Hirako~ 

The phenomenon of autoimmunity is 
well. recognized 'n a great- variety of dis
orders ( J ~) . In leprosy, however,. little is 
known of this phenomenon, although a role 
is suggested in the reactional states in lep
rosy ( 21). Recent investigations of Cathcart 
et al. (;{) and Bonomo et al. (1) have shown 
that autoantibodies, such as rheumatoid 
factors ( RF ) and thyroglobulin antibodies, 
are found in the serum of leprosy patients, 
without a demonstrable relation, however, 
belween the presence of these antibodies 
and clinical findings in the disease. On the 
other hand, Matthews and Trautman (H) 
have emphasized the resemblance of reac
tive episodes in leprosy to manifes tations of 
collagen diseases, on the basis of positive 
serologic findings, including RF, thyro
globulin antibodies, fal se-positive serologic 
tes ts for syphilis, and cold-precipitable pro
teins. Our own interest was directed to
ward RF or RF-like substances in leprosy 
serum, from the point of view of a possible 
role of such substances as evidence in the 
repeated occurrence of antigen-antibody re
actions in vivo associated with the course 
of leprosy, especially with erythema . no
dosum leprosum (ENL ). Antistreptolysin 
o antibody was also investigated, in order 
to throw light on the serologic resemblance 
of ENL to collagen diseases. 

MATERIALS AND METHODS 

Sera. Leprous sera were collected from 
leprosy patients in the National Lepro-
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sarium Tama Zensho-en. Results of serologic 
tes ts on patients whose disease was found 
to be complica ted with nonleprous illness 
were omitted. Sera from healthy persons 
were donated by the Blood Transfusion 
Service of the University Hospital in the 
University of Tokyo. All sera were stored 
at - 20°C until use. 

Serologic tests. The hemagglutination of 
sensitized sheep blood cells (Waaler-Rose 
tes t ) was performed by the original method 
of Rose (7) with slight modification. Dif
ferential agglutination ratios of 1: 16 or more 
were regarded as positive. The modified 
method of Heller et al. (6) also was used, 
for the tes t with serum protein fractions. 
The RA test (a rapid slide screening test 
for rheumatoid arthritis ) was performed 
with the commercial human gamma globu
lin-coated latex particles (Hyland ) . The 
agglutination titer was measured on a glass 
slide with this latex-globulin reagent, the 
sera or isolated gamma globulin fractions 
being serially diluted with glycine-NaOH
buffered saline (pH 8.2). Human FlI
tal)ned ( Le., Cohn's Fraction II ) red blood
cell agglutination ( FH-S.C.A. (sensitized 
cell agglutination » was tested with the 
sheep erythrocytes, which were treated with 
tannic acid (2) and sensitized with Cohn's 
blood Fraction H solution heated at 63°C 
for 10 minutes. Agglutination titers of 1:20 
or more were regarded as positive. The an
tistreptolysin-O ( ASLO ) test was carried 
out with the use of commercial reagent 
( Difco). The antibody titer was expressed 
in terms of Todd's unit, i.e., the reciprocal 
of the highes t dilution of serum showing 
no hemolysis (16) . 

Mercapto-ethanol treatment of serum. 
One volume of 1M 2-mercapto-ethanol 
( ME ) was mixed with nine volumes of 
serum, and the mixture was incubated at 
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room temperature for two hours. It was 
then dial yzed overnight aga inst large vol
umes of saline containing 0.02 M iodoace ta
mide. As a control, the same serum, mixed 
in the proportion of 9 to 1 with salin(\ in
stead of ME, was trea ted in the same man
ner. 

Fractionation of serum protein. This was 
carried out at low temperature (0-4°C ). 
Starch-block zone-electrophoresis was per
formed as follows : Commercial potato
starch powder. washed reneatedly with dis
tilled water and fin ally with 0.06 /J. Veronal 
buffer at pH 8.6, was suspended in about 
an equal volume of the same buffer. This 
mixture was poured into a plas tic tr:1Y (40 
cm. in length, 1.5 cm. in depth, and 10, 7 or 
4 cm. in width, according to the volume of 
serum), which had nreviously been fitted 
across each end with wicks 10 cm. long 
( four sheets of gauze). Excessive buffer 
was allowed to drain off throu!!h the wicks. 
A slot 1 Col. in width had b een-'prepared by 
placing a plas tic block on the tray at a dis
tance of 15 Col. from the cathodal end. The 
starch-block was placed horizontally b e
tween two buffer chambers connected to 
electrode chambers. After cooling of the 
whole apparatus overni f!ht in a cold room. 
the slot was fill ed with the serum that had 
b een dialvzed against Veronal buffer and 
mixed with :1 n adeouate amount of starch 
powder (1.2 gm./ml. of serum ). A constant 
cmrent (2 mA / cJ11. 2 ) was supplied for 
abollt 24 hours to obtain protein separation. 
Rands of protf' in wpre certifipd bv s():1kinf!: 
them into a filter naper strip, which W::t5 

placpd on the surface of the starch-block, 
and by staining the strip with brom-phenol
bluf' . Sections 1 cm. wide, nmnino: thp 
width of the block, were removed and 
placed in separate stainless steel sieves 
whose bottoms were fitted with wet filter 
paper. Each sieve was inserted in a .50 ml. 
centrifuge tube. The protein solution was 
removed by centrifu!!ing the tube at 2.000 
rpm for 10 minutes. Fresh buffer was added 
to the starch block and the tube was re
centrifngcd to wash Ollt any remaining pro
tein. 

Gel frltration . Whole serum nnd gamma 
globu lin fra ctions prepared by zone-elec
trophoresis were fractionated by gel filtration 
on columns of Sephadex G-200 (Pharmacia) 

according to the usual technic. A special 
column, measuring 25 x 450 mOl . (Phar
macia ), was used for good separation of 
protein. Three to 5 ml. of the sample, mixed 
with sucrose (200 mgm./ ml. ), were applied 
to the column, and then the buffer solution 
of 0.1 M Tris-HCI, pH 8.0, in 1.0 M NaCI 
(or the same solution diluted 1: 7 with dis
tilled water) was allowed to flow through 
the column. The efflu ents were removed in 
3 to 5 011. samples by a fraction collector. 

Ion-exchange col u m n chromatography. 
Chromatography of whole serum or serum 
protein frac tions was carried out on columns 
containing DEAE- (diethylaminoethyl ) or 
CM (carboxymethyl )-cellulose ( 10.20) . Pu
rification of gamma G-globulin was per
formed with the technic described by Fahey 
and Horbett (4). 

Ultrafiltration. Serum protein fractions 
"vere concentra ted by an ultrafiltration ap
paratus (19), or by dialyzing them against 
a 20 per cent solution of polyvinylpyrol
lidone. 

Examination of serum protein fraction. 
Protein concentration was determined on 
aliquots from pooled fractions by the Folin
Ciocalteu reagent (10) . Immunoelectro
phoresis was performed with microscopic 
slide glass plates prepared with 1.5 per cent 
agar in 0.025 ionic strength ," pH 8.6 Veronal 
buffer. Electrophoresis was continued for 
one hour at a constant volta)!e of 200 V, 
and then antisera were added to troughs 
cut in the agar. Specific antisera to human 
whole serum, gamma G, gamma M, and 
gamma A globulins were used to determine 
the purity and identification of the sepa
rated globulin fractions. 

EXPERIMENT AL RESULTS 

Positive rate of serologic tests for rheu
matoid factors. Sera from (1) patients with 
lepromatous leprosy, with and without 
ENL, (2) patients with tuberculoid leprosy, 
and (3 ) healthy persons as controls, were 
examined routinely with the Waaler-Rose 
test, the RA tes t and FII-S.C.A. test (de
fin ed above). Percentages of positive reac
tions in these tes ts were compared within 
ench group of serum, as indicatcd in Table 
1. It was noted that the positive rate for the 
Waaler-Rose test was generally high in the 
















