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Complement and the Second Component of 

Complement in Leprosyl 

E. W. Saitz, R. E. Dierks and C. C. Shepard2 

In lepromatous leprosy the antigen of 
Mycobacterium leprae and antibodies to at 
leas t some of its components are apparently 
present in the body simultaneously. The 
antigen is characteristically present as large 
numbers of bacilli, which are located in 
well vascularized tissue. Antibody can be 
demonstrated with the Middlebrook-Dubos 
hemagglutination test, which involves car­
bohydrate antigen of the tubercle bacillus, 
and with complement fixation tes,ts, which 
involve an undefined mixture of antigens of 
tubercle bacilli (reviewed in ( 12) ) . The role 
of serologic reactions in producing the 
manifestations of leprosy is not yet clear. 
Many have suggested that erythema nodo­
sum leprosum (ENL) is the result of sero­
logic reactions (14). 

Evidence that antigen-antibody reactions 
may be occurring in the patient can be 
gained from the amount of complement 
(C') present in the sera. Thus in serum 
sickness, acute nephritis, and systemic lu­
pus erythematosis , diseases in which anti­
gen-antibody reactions presumably occur in 
vivo, C' titers are depressed (reviewed in 
(3. 0) ). However, C' titers are raised in a 
number of acute inflammatory conditions, 
such as acute infectious diseases, rheumatic 
fever, rheumatoid arthritis , and myocardial 
infarction (6. 11 ). In lepromatous leprosy 
C' has been reported to be absent (5), 
normal or slightly diminished (4), and more 
recently to be normal in patients without 
reaction but depressed in patients with 
reaction (2). The disparity in results may 
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have arisen because the technics used to 
measure C' were not adequate, especially as 
regards concentration of Mg + + and Ca+ + 
or perhaps because the sera were not han­
dled properly to preserve complement. A 
more recent abstract ( 13) mentions that C' 
was found elevated in lepromatous disease 
with ENL and amyloidosis. 

In the detection of antigen-antibody 
reactions in vivo the measurement of the 
second component of complement (C'2) is 
potentially more sensitive than the meas­
urement of C' (1). Antigen-antibody ag­
gregates (AgAb) react with whole C' to 
form AgAbC' 1, 4, 2. This complex may 
then decay back to AgAbC' 1, 4 in which 
state it may again react with more C' 2; this 
cyclic reaction can lead to selective reduc­
tion of C' 2 titers. During renal homograft 
rejection in man there may be a small 
reduction in C', but a pronounced reduc­
tion in C' 2, presumably reflec ting an in 
vivo complement fixation (7). 

The relationship between C' Hoo and the 
titers of individual components has been 
discussed by Mayer (9) . Usually the sup­
ply of C'2 is the determining factor in 
C'H;jo titers, but when C'2 is depressed 
C'H"o titers reflect the concentration of C'3 
and other factors also. 

MATERIALS AND METHODS 

Sera. These were obtained from leprosy 
patients at the U.S. Public Health Service 
Hospital, Carville, Louisiana, and from 
healthy persons at the National Communi­
cable Disease Center. As soon as clotting 
began, the blood was centrifuged for 10-15 
minutes, and the serum withdrawn and 
immediately frozen at -70°C or on dry ice. 
Later all sera were rapidly thawed and 
redistributed in 0.5 ml. portions and then 
refrozen and held at _70 °C. They were not 
thawed again until just before the tests. 

C' determinations. The LBCF procedure 
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( 8) for C'H GO was employed, with volumes 
totaling 3.0 ml. so that the amount of 
hemolysis could be read in the Beckman 
DU spectrophotometer (541 m,.,. ) . The cells 
were sensitized at 37 °C for 30 minutes, and 
incubation with complement was a t 37 °C 
for 60 minutes. In this procedure, a slight 
modifica tion of that described by Mayer 
(10), the diluent contains Ca + +, Mg+ +, and 
gelatin , and the 50% hemolytic titer is 
estimated from the Van Krogh plot of the 
corrected spectrophotometer readings. 

C'2 determinations. These were per­
formed by the two-s tep procedure de­
scribed by Austen and Beer ( 1), except 
that all volumes were one-half those spec­
ified. An aliquot of one control serum was 
included in each tes t. Since its titers did not 
vary more than ± 10% from the mean, the 
determined titers for the tes t sera are re­
ported without correction. 

RESULTS 

The results are given in Figure 1 and 
Table 1. The results for the sera from 
normal persons agree with those reported 
in the literature ( 11 ) . There were four 
lepromatous patients who never had ENL, 
and their values fell in the same range as 
the normals. There were 17 leproma tous 
patients who had ENL at the time of 
bleeding and all of these had distinctly 
elevated titers. There were four leproma­
tous patients who did not have ENL at the 
time of bleeding but did at other times, 

One developed it eight months later, an­
other six months later, and one had had 
ENL two months previously and de­
veloped it again three months later. The 
fourth was apparently free of ENL at the 
time of bleeding, but had "a little" ENL 
nine days earlier and developed a more 
serious crop two days later. However, this 
patient was receiving vigorous trea tment 
for ENL, including ACTH (40 units every 
other day) and aza thioprine (50 mgm. 
three times a day), and had recently re­
ceived prednisolone and indomethacin , as 
well as desipramine, phenazocine, glute­
thimide, and aspirin, and some of these 
drugs may have affected the complement 
titers. All of these four patients had normal 
values. 

Three of the four borderline patients had 
elevated C'H"o and C'2 levels. The values 
for the single tuberculoid patient were nor­
mal. 

In some of the sera from patients with 
ENL there was possibly a slight reduction 
of C'2 titers in relation to C'H 50 titers. 
However, the reduction was so small that it 
could not be considered significant. 

DISCUSSION 

Lepromatous patients without ENL had 
normal C'H 50 and C'2 levels. In clear dis­
tinction, nearly all lepromatous p atients 
with ENL had elevated levels of C'H 50 

and C'2. Three of four patients with bor­
derline leprosy had similarly raised values. 

T ABL E 1. Complement levels in leprosy patients and in normal persons. 

C'H50 

Subjects Av. Range Number 

Normal 52. 1 41- 61 7" 
Lepromatous without ENL 47.0 43- 49. 4 
Lepromatous wi th ENL, bu t 

not at time of bleeding 52.5 49-55 4 
Lepromatous wi th EN L at 

time of bleeding 73 .7 59- 90 17b 

Borderline 65 .5 58-72 4 
'Tu berculoid 44 1 

• Includes 2 patients for whom C'2 values were not available. 
b Includes 1 patient for whom C'2 values were not available. 

C'2 

Av. Range Number 

598 47 1- 686 5 
536 510- 571 4 

483 425- 588 4 

852 715- 1020 16 
798 658-893 4 
446 1 
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FIC . 1. Titers of complement and the second component of complement in leprosy 

patients and healthy nOlmal individuals. 

These elevations are charac teristic of the 
"acute phase" rea-ction seen in a variety of 
infectious and noninfectious conditions in 
whioh there is distinct tissue reaction. Our 
results show that this increase in whole 
complement titers is accompanied by an 
increase in C'2. A distinct depression in 
C'2, such as that described during graft 
rejection (7), was not observed, even in 
lepromatous patients with heavy loads of 
bacilli present in their tissues. In the pa­
tients with elevated complement titers, 
there remains a possibility that antigen­
antibody reactions were occurring in vivo, 
but any accompanying complement fixation 
was more than compensated for by the 
increased amounts of C'2, which were per­
haps even triggered by tissue damage re­
sulting from the immunologic reaction. 

However, our results by their na ture offer 
no evidence on this possibility. 

The disagreement of our results with 
most of the older results may be ascribed to 
the inadequacy of the earlier technic. Our 
measurements of C'H Gn agree with those of 
Sheagren et al (1H), who probably used a 
very similar technic for measuring C'H"o 
titers. Our measurements of C'H5o titers 
were supported by the measurements of 
C'2. As mentioned, the la tter measurement 
may be a more sensitive method for observ­
ing a depression due to reactions in vivo 
between antigen and antibody. 

SUMMARY 

Titers of whole complement ( C'H5o) 
and the second component of complement 
( C'2 ) were measured in the sera of 
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healthy, normal p ersons a nd p a tients with 
le prosy. 

In normals the C'H(io titers ranged from 
41-61 units and the C '2 titers from 449-686 
units, in agreement with values reported in 
the literature . In lepromatous patients 
without ENL the titers we re in the normal 
r ange. In lepromatous patients with ENL 
the titers were distinctly e levated ( 59-90 
C'H ~,u units and 715-1,020 C '2 units. ) . L e­
promatous p a tients who were b etween a t­
tacks of ENL a t the time of b leeding had 
normal tite rs. Three of four pa tients with 
borderline leprosy had eleva ted tite rs. One 
tuberculoid p a tient h ad normal values. 

Eleva tions, such as those seen in lepro­
matous patients with ENL and in most 
borderline patients, are characteristic of a 
number of other diseases m arked b y acute 
tissu e reaction. Distinct depressions, such 
as those observed in conditions presumabl y 
a ssociated with antigen-antibod y reaction 
in vivo, were not seen in leprosy pa ti ents. 

RESUMEN 

Titulos de complemento total (C'HeW) y del 
segundo componente del complemento (C'2 ) 
fueron medidos en el suero de personas sanas 
y nOlm ales y en enfermos con lepra. 

En personas norm ales los titulos del C'Hoo 
varia ron de 41-61 unidades y titulos de C'2 
fuei'on de 449-686 unidades, en acuerdo con 
los valores informados en la literatura. En en­
fermos lepromatosos sin ENL los titulos tu­
vieran un margen nOlmal. En enfermos lepro­
m atosos con ENL los valores estuvieron difer­
entemente elevados (59-90 C'H r.o unidades y 
7 15-1,020 C'2 unidades) . Enfennos leproma­
tosos que estaban en medio de ataques con 
ENL al tiempo de tomar muestras de sangre, 
tuvieron t1tulos normales . Tres de cuatro pa­
cientes con lepra borderline tuvieron titulos 
elevados. Un enfermo tuberculoide tuvo valores 
11Ol·males. 

Alzas, tales como aquellas observadas en 
·enfelmos lepromatosos con ENL y en la 
mayod a de los enfermos borderline, son car­
acterlsticas de un numero de otras enferme­
dades que se identifican por reacciones agudas 
de los tejidos. Diferentes descensos como 
acquellas que se observan en condiciones pre­
sumible:nente asociades con la reaccion an­
tigeno-anticuerpo in vivo, no se observaron en 
e nfermos de lepra. 

RESUME 

Dans Ie serum de personnes normales et en 
bonne sante, et de malades atteints de lepre, 
on a mesure les titres du complement entier 
(C'H50) et du deuxieme constituant du com­
plement (C'2). 

Chez les sujets normaux, les titres de C'H 50 

ont varie de 41 a 61 unites, et les titres de 
C'2 de 449 a 686 unites, ce qui est en accord 
avec les valeurs rapportees dans la Iitterature. 
Chez les malades lepromateux sans ENL, les 
titres etaient situes dan les valeurs normales. 
Chez les malades lepromateux souffrant d'ENL, 
les titres etaient tres nettement eleves (de 59 
a 90 unites pour C'H50 et de 715 a 1,020 
unites pour C'2) . Les malades lepromateux. 
soumis aux prelevements de sang entre deux 
attaques d 'ENL, presentaient des titres nor­
maux. Trois des quatre malades atteints de 
lepre borderline temoignaient de titres eleves. 
Un malade tuberculoi'de presentait des valeurs 
norm ales. 

De telles elevations. de l'ordre de celles ob­
servees chez les malades lepromateux souf­
frant d'ENL et chez les plupart des malades 
atteints de lepre border-line, sont caracteris­
tiques de p lusieurs autres maladies au COUl'S 

desquelles une reaction tissulaire aigiie est 
notee. On n'a pas observe chez les malades de 
la lepre des diminutions nettes, telles que celles 
qui sont observees dans des conditions que 
r on suppose associees a des reactions anti­
genes-anticorps in vivo. 
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