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only revealed when the sensitive population
disappeared.

2) Any lepromatous patient under satis-
factory sulfone treatment is liable to catch
a resistant form of leprosy, particularly if
such immunologically susceptible individ-
uals are living in a place where other cases
with resistant organisms are likely to be
found.

Some time ago I was asked to write an
article for the "house paper" of a famous
leprosari urn and I wrote to the effect that
leprosaria should be closed down—it was
not published. It seems to me to be the height
of stupidity to send lepromatous patients
for admission to a hospital where, almost
by definition, they are likely to meet sul-
lone-resistant mycobacteria. If this contin-
ues (to repeat our warning of 15 years ago).

it is likely that more cases of this type will
be found.

—John FL S. Pettit. M.D.. F.R.C.P.
Won/ .303
China In.syrance Building
174 Milan Twinkle Abdul Rahman
Kuala Lumpur„Ilala•.sla
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Serum Levels of C3-activator (Antifactor B) in Leprosy

To rHe Eorroit:
There have been previous reports that

during the eruption of crops of erythema
nodosum leprosum (EN L) raised C2 and C3
levels in the sera of patients have been ob-
served ( 1' 7 ). These two components are in-
volved in the classical immune complex
pathway of complement activation.

(73-activator (Antifactor 13) is involved in
the alternative pathway activation of com-
plement ( 1 ), and recently .1/ycobacterium
leprac bacilli have been shown to activate
the alternative pathway of complement ( 3 ).
It was considered pertinent to determine
how the value of C3-activator varies in the
leprosy sera, particularly during ENL when
initially immune complexes and .11. leprac
bacilli could activate both paths of comple-
ment separately.

Sera were collected from 9 ENL, 3 non-
ENL and I borderline patients from Japan
and Addis Ababa, Ethiopia. The concen-
trations of C3-activator, the third compo-
nent of complement (C3c) and immuno-
globulins (1gG, IgA and IgM) in the patients'
sera were determined by the radial im-

munodiffusion method of Mancini. et al.
('). using the standard immunoglobulin sera
and the Partigen " immunodiflusion plates
manufactured by I3ehringwerke AG (1\ lar-
burg-Lahn) of West Germany.

Measured 5 pl volumes of the standards
of Ig(i, IgA, IgM, C3c, and C3-activator
were introduced into the first three wells and
the same volume of test sera introduced into
the remaining nine wells of each plate. The
13 mg/m1 protein standard plasma used for
(73-activator determination was used neat,
diluted 1:2 and diluted 1:4 for the three
standard wells. All the plates were allowed
to stand at room temperature for 48-72 hr
before the diameters of precipitin rings
which developed around the wells were
measured, using a Behringwerke precision
measuring viewer. Graphs were plotted of
ring diameters against the logarithm of the
standard concentration, and the concentra-
tions in the samples were determined from
the plots. The results are given in The Table.

Moderate increases in the serum levels of
C3-activator were observed only in ENL
cases. The lowest values were observed in
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THE TABLE.^Concentrations of C3-activator, C3c, and immunoglobulins ill leprosy sera.

Patient IgG
(I.U./m1)

IgA^IgM^C3c
(I.U./m1)^(I.U./m1)^(mg/dl)

C3-activator
(mg/di)

Japan
ENL

K.O. 501 254^188 204 35
M.W. 479 150^347 94 17
S.I. 468 202^150 108 19
T.E. 309 219^126 138 19
Y.T. 501 159^468 87

Non-ENL
K.N. 490 180^137 69 10

Borderline
U.K. 437 197^116 62 14

Addis Ababa
ENL

No.^1304 214 206^138 102 28
495 266 127^292 155 35
415 229 337^120 170 38
470 229 197^146 108 28

Non-ENL
No. 335 295 219^150 55 9

291 339 285^263 62 8
Local Standards

299 148^143 82 19
Western European Standards

125 116^141

non-ENL cases, being half of the lowest ob-
served levels of ENL cases. There were also
corresponding increases in the levels ofC3c.
Both results suggest that the alternative and
classical pathways of complement activa-
tion are employed at the height of immune
reactions (ENL), indicating that the wide-
spread damage of ENL is the sum total of
many immunological processes.

The more common immunoglobulin
(IgG, IgA, IgM) levels were also increased
in sera from Japan, when compared with
local standards. Addis Ababa sera levels
were lagging behind generally, and could be
considered increases if one took the lower
western European mean values as deter-
mined by Rowe. et al. ( 4 ), suggestive of the
Caucasian origin of most of the Ethiopian
population. Local standards of C3c and C3-
activator are comparable to western Euro-
pean values ( 5 ). It is only in the case of long-
term workers (upwards of 15 years) in the
routine microbiology laboratory that such
hand-in-hand increases in C3c and C3-ac-
tivator with high IgG, IgA, and IgM have

been observed (N); obviously these profes-
sionals are not the healthiest individuals
around.

Increases in C3-activaIor levels in the se-
rum with corresponding increases in C3c,
IgG, IgA and IgM should be suggestive of
active phases of immunologically chronic
conditions.
—S. N. C. Wemambu, M.D., Dip. Bact.

(London), F.M.C. Path. (Nig.)
Head
Department of Medical Microbiology
College of Medicine
University of Benin
Benin City, Nigeria
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Sensitization and Immunization by Mycobacteria

To THE EDITOR:

The article of Ridley (') confirms again
that sensitization and immunization are bi-
ologically different processes in mycobac-
terial diseases (and hence also in leprosy).
This is no geographical peculiarity but a
fact already recognized by Robert Koch. It
was not taken into account by the current
concepts of leprosy, but during the past 100
years competent authors have repeatedly
proven the correctness of Koch's find-
ings ( 2 ).

This fact is of great practical significance,
as will be illustrated by the following points:

1. The reactivity to lepromin indicates sen-
sitization (allergy), not immunity. Sen-
sitization does not result in protection. 3.
Non-reactivity to lepromin indicates only
that no sensitization occurred, at least
not in the skin. Reaction or non-reaction
to lepromin is not correlated with the
so-called state of immunity or defense
(similar to the tuberculin reaction in tu-
berculosis).

2. Depending on the transmitter of the dis-
ease and the infected macroorganism, al-
lergic reactions of varying degree are seen 4.
in mycobacterial diseases as conse-
quences of sensitization. In the case of
tuberculosis caused by Mycobacterium
tuberculosis the consequences of sensi-
tization may be dangerous for man (e.g.,
cavities). In rats the same bacterium
causes symptoms which apparently do
not include allergic reactions. Rat tuber-

culosis is therefore similar to LL-leprosy
caused by Al. /eprae in man. Large num-
bers of bacteria are found in an almost
non-reactive tissue. Depending on the
number of bacteria and their virulence
and, on the other hand, on the reaction
of the macroorganism, both the infecting
bacterium and the infected macroorgan-
ism do produce the symptoms of the dis-
ease through the reaction system they are
producing in common. It remains to be
clarified whether in leprosy bone pro-
cesses and glomerulonephritis, for in-
stance, are typical consequences of sen-
sitization, i.e., whether they are of an
allergic nature, or whether they are due
to something else.
The wide differences with regard to reac-
tivity and kind of reaction of the ma-
croorganism are not the only but a major
reason why, in animal tests, no conclu-
sions on the causative mycobacterial
species can be drawn from the patho-
histological findings. Many misconcep-
tions have crept into our picture of lep-
rosy because this fact has not been taken
into account.
In connection with studies aimed at the
development of vaccines against leprosy,
the opinion is often voiced that vaccines
will result in reactivity to lepromin, thus
indicating the onset of protection. This
opinion is scientifically unfounded, be-
cause the difference between sensitiza-
tion and immunization has not been tak-
en into account. From the present state
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