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70TH ANNIVERSARY OF THE RUBINO REACTION

Seventy years ago, the Uruguayan scien-
tist Miguel C. Rubino,' while working with
complement fixation reactions for the diag-
nosis of syphilis using formolized sheep red
blood cells, noted that among approximately
800 human sera tested there was one that in-
duced rapid cell sedimentation and super-
natant clarification. Since he had not ob-
served this phenomenon previously, he de-
termined the origin of the serum and identi-
fied it as a sample from a leprosy patient.

Rubino then devoted his time to the study
of the nature of the reaction, to the stan-
dardization of the conditions under which it
occurs, and to its application to a large
number of human sera of different ori-
gins:2 ' He reproduced the phenomenon in

' Ruhino, M. C. Nueva reaction sorolOgica en Ia
lepra. Rev. Med. Uruguay 29 (1926) 143-155.

= Rubino, M. C. Nuevas reacciones sorolOgicas en la
lepra. Rev. Soc. Arg. Biol. 2 (1926) 407-416.

Ruhino, M. C. Nouvelle reaction serologique dans
Ia lepre. Rev. Med. Uruguay 32(1929) 85-116.

84% of 38 other sera from leprosy patients,
observing red cell sedimentation within less
than an hour.' Only rarely did sera from
nonleprosy subjects cause sedimentation of
formolized sheep red cells so rapidly and
these sera, in contrast to those from leprosy
patients, also caused the sedimentation of
natural, nonformolized red cells. He thus
concluded that the reactivity of sera from
leprosy patients was mainly characterized
by a different behavior in the presence of
formolized and natural red blood cells. 3 . 5 . 6

These first observations by Rubino demon-
strated the specificity of the reaction, which
was positive only for leprosy patients; a sin-
gle exception among 300 control sera tested
was serum from a patient with filariasis
who, however, was suspected to be also in-
fected with Mrcobacterium leprae. 4

The pioneering work of Rubino moti-
vated the study of the reaction by several
investigators. Marchoux and Caro,' while
testing 10 sera from leprosy patients, oh-
served 50% nositivitv without the ()rem--
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tected a 44% rate of positive reactions
among leprosy patients with the absence of
nonspecific reactions. Bier and Arnold' ob-
tained only one positive reaction among
954 sera from individuals without leprosy.
In 1929 Rubino' reported that he had tested
more than 2000 sera from nonleprosy indi-
viduals without observing any positive re-
actions. Evidence for the absolute speci-
ficity of the reaction accumulated during
the following years. "'-24 The few reports
which questioned the specificity of the test
by other investigators can be attributed to
the fact that no countertest with natural red
blood cells was performed:25-2'

" Bier, O. and Arnold, K. Estudos sabre a soroloria
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rea0o de Rubino. Pesquisas sobre o mecanismo da
reacdo. Folia Chi" 7 (1935) 1-7.

"' Monacelb, M. SuIla reazione di Rubino nella
lepra. G. Ital. Derin. Sit .. 69 (1928) 1472-1476.

" Figueiredo, A. P. () diagniktico serolOgico du
lepra pela rea•do de Rubino, doctoral thesis, Faculty
of Medicine of Rio de Janeiro, Rio de Janeiro, Brazil,
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0. Soc. Biol. 110(1932) 119-120.
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The nature of the Rubino reaction was
studied extensively by Marchoux and
Caro,' who attributed it to the presence of a
specific factor in the serum of leprosy pa-
tients which was selectively adsorbed to
formolized red cells. They observed that the
adsorption of this specific factor required
the participation of a second factor also
present in the serum of normal individuals,
and that formolized sheep red blood cells
could completely deplete leprosy serum of
the active substance. They reported an un-
successful attempt to isolate the specific
factor in leprosy serum by solubilizin$2, the
factor adsorbed to the surface of formolized
sheep red blood cells.

Rubino' considered the reaction de-
scribed by him to correspond to agglutino-
sedimentation of formolized red cells of the
same nature as microbial agglutinations and
serum flocculations. Ambrogio" attributed
this reactivity to a principle present in posi-
tive serum that possibly acted synergisti-
cally with electrolytes causing a change in
potential, increased repulsion between
globules and consequent sedimentation.
Benetazzo 3" considered the reaction to be
related to colloidal plasma changes caused
by the absolute increase of globulins. De-
spite the facts and conjectures about the ori-
gin of the Rubino reaction, in 1936 Bier"
referred to the factor responsible for the Ru-
bino reaction as an "enigmatic factor ' ' not
related to the immunologic factors known
at the time.

All of the studies carried out invariably
indicated that the Ruhino reaction was ab-
solutely specific, although its sensitivity
was low and variable and its positivity oc-
curred only when the diagnosis of leprosy
was already implicit. These characteristics
limited its diagnostic applicability, a fact
probably justifying the hiatus of almost

=" Castro-Paullier, V. and Errecart, L. Nuevos casos
de reacciOn de Rubino en sujetos no leprosos. Manera
de obternela exoerimentalmente en leorosos v no
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three decades in the study of the Rubino re-
action.

In 1962, Almeida" demonstrated the ab-
sence of correlation between positivity of
the Rubino reaction and anti-complemen-
tary activity of sera from leprosy patients.
During the same year, Curban" published a
comprehensive review of the literature in
which he emphasized the importance of the
test not as a diagnostic tool but rather as an
unexplored field that might contribute to the
understanding of the immune response in
leprosy.

In 1970, Almeida," in a review of the
serology of leprosy, referred to the factor
responsible for the Rubino reaction as a
gamma-globulin, and stated that there was
no correspondence between the factor and
the complement-fixing antibodies that rec-
ognize tubercle antigen preparations. The
same author later demonstrated that the Ru-
bino reaction was inhibited when carried
out in the presence of antigen preparations
of M. leprae or some, but not all, mycobac-
teria. 34 . "

A new stage in the investigation of the
Rubino reaction became possible after stan-
dardization of the criteria for the classifica-
tion of the clinical forms of leprosy. 36

Silva, et al." -39 studied 60 patients with
the lepromatous clinical form and 16 with
the tuberculoid form and observed that the
Rubino reaction was invariably negative

3" Benetazzo, G. Rapporti tra reazioni di Rubino,
velocity di sedimentazione e reazione sierologiche
nella lebbra. Dermosif. 8 (1933) 241-255.

Almeida, J. 0. Serological studies on leprosy; a
comparision of complement-fixation tests using anti-
gens prepared from tubercle bacilli and beaf-heart
lipids with others serological reactions. Bull. WHO 26
(1962) 233-240.

Curban, G. V. Contribuicao para o estudo da
reacdo de Rubino. Rev. Bras. Leprol. 30 (1962)
179-216.

"Almeida, J. 0. Serology in leprosy. Bull. WHO 42
(1970) 673-702.

"Almeida, J. 0. and Kwapinski, J. B. Reatividade
de antigenos de actinomicetos corn soros de lepra,
avaliada por imunofluorescencia em suporte de acetato
de celulose. PublcOes Cent. Estud. Lepr. 14 (1974)
73-89.

"Almeida, J. 0. Inhibition of Rubino factor as a test
for detecting antigens common to leprosy bacilli. (Let-
ter) Int. J. Lepr. 46 (1978) 436.

"' Ridley, I). S. and Jopling, W. II. Classification of
leprosy according to immunity; a five group system.
Int. J. Lepr. 34 (1966) 255-273.

among patients with the tuberculoid form
and positive in 50% of the patientS with the
lepromatous form. In a study of a group of
178 leprosy patients, Opromolla, et a/. 4"
confirmed the negativity of the reaction
among tuberculoid patients and reported
9% positivity among borderline patients.
For the group of lepromatous patients, they
obtained 55% positive reactions for those
with active disease and 6% for those con-
sidered to be clinically cured. These obser-
vations were confirmed when these investi-
gators expanded their series, a fact that led
them to propose the existence of an inverse
relationship between positivity of the Ru-
bino reaction and host resistance to M. lep-
rae. 4 ' As these studies were being con-
ducted, a new application of the Rubino test
was suggested, i.e., as a criteria for the cure
of the disease. 4" However, this application
became unfeasible when positive reactions
were detected among 57% of clinically
cured patients. 42

Research interest then started to converge
on the relationship between the positivity of
the Rubino reaction and the impaired spe-
cific immune response in leprosy (The Fig-
ure). Subsequent studies were implicitly
based on the search for a correspondence

Silva, O. P. Ferri, R. G., Moraes, N. and Marques,
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Opromolla, D. V. A. and Ara, S. Aspectos da imu-
nidade homoral de pacientes leprosos clinicamente cu-
rados. Salusvita 7 (1988) 22-30.
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Till: FIGURE. Correlation between positivity of the
Rubino reaction and the clinical forms of leprosy. LL =
lepromatous leprosy; BL = borderline lepromatous
leprosy; 1313 = borderline leprosy; BT = borderline tu-
berculoid leprosy; TT = tuberculoid leprosy. AFB =
acid-fast bacilli. Adapted from Bloom and Jacobs,
1989."

between the Rubino factor and specific
components of the serum of lepromatous
patients. Hypergammaglobulinemia was
observed in lepromatous patients and in-
creased IgM levels were observed only in
Rubino-positive sera.". 38 Rheumatoid fac-
tor was detected in lepromatous patients but
its presence was not associated with posi-
tivity of the Rubino reaction. Anti-thy-
roglobulin antibodies were detected only in
the serum of Rubino-positive patients.''' A
subsequent study showed that the positivity
of the reaction did not correlate with
changes in serum IgG or IgM levels, an ob-
servation interpreted to indicate the inde-
pendence between the Rubino reaction and
these immunoglobulin isotypes."

The specific factor responsible for the
Rubino reaction (Rubino factor) was re-
cently identified as an immunoglobulin of
isotype The Rubino factor/IgM was
isolated from a pool of sera from 20 pa-
tients with lepromatous leprosy whose IgM
levels were higher than those of normal in-
dividuals but similar to those of 20 other
sera from Rubino-negative patients with
lepromatous leprosy. Anti-IgM antibodies
block the Rubino activity of positive serum
or of the purified factor. The availability of
purified Rubino factor/IgM permitted the
unequivocal demonstration of the require-
ment of a cofactor present in normal serum
for the Rubino reaction.'

Recent interest in the mechanisms which
underly the Rubino reaction is based on the
expectation that they may contribute to the
understanding of the cell-mediated immune
unresponsiveness typical of lepromatous
leprosy. However, the Rubino reaction
completes 70 years as an enigma still to be
understood.
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