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leprosy 
I II. IgA and IgM Immunopro+eins in Leprosy Sera 1. ~ 

Soo Duk Lim and Ramon M. Fusaro;! 

In a previous paper ( ~ ) we have reported 
immunoelectrophoretic changes in the IgA 
and IgM immunoglobulins in the sera of 
fift een leprosy patients. IgA and IgM glob­
ulins are two of three major serum proteins 
( immunoproteins) that result from various 
disease processes in the body. In the first 
paper we noted that both immunoproteins 
were eleva ted in concentration in the se­
rums of leprosy patients. The present re­
port summarizes the serum protein changes 
in 232 leprosy patients studied by electro­
phoresis (EP ) and microimmunoelectro­
phoresis ( IEP ) . 

MATERIALS AND METHODS 

On 232 patients seen at the Dermatology 
Clinic, University Hospital , College of 
Medicine, Seoul National University, Seoul, 
Korea, the age, sex, diagnosis and classifica­
tion of leprosy (Table 1 ) were es tablished 
by the following criteria : ( a ) clinical find­
ings, (b ) histopathologic examination, (c) 
bacteriologic studies and ( d ) the lepromin 
reaction . The patient's serum was col­
lected before he was treated and it was 
handled as previously reported (!1) . 

The serum electrophoresis was done by 
the microslide agar gel method (10) . The 
microimmunoelectrophoretic procedure and 
technic was the same as previously de­
scribed (G, 6). The antiserums were anti­
human serum horse serums No. 13477, 
13464, 13459, 13482, 306 and 223 (Pasteur 
Institute) . 

During each immunoelectrophoretic "run" 
(a batch of six slides) serums from a nor-

' Rece ived for publication 10 December 1966. 
·Supported in part by USPHS Grant # AI-05565 

and USPH S T raining Grant #TI-5296. 
'Soo Duk Lim. M.D., Department of Dermatology, 

College of Medicine, Seoul National University, 
Seoul , Korea; R amon M. Fusaro, M.D., Ph .D., Di­
vision of Dennatology, University of Minnesota, 
Minneapolis, Minnesota. 

mal subject and a patient with leprosy 
were present on each microslide and each 
slide was made and examined in triplica te. 
The serum's positions in the agar wells on 
microslide No.2 were reversed from those 
on microslides No. 1 and No.3. 

Antigen dilutions provided a semiquanti ­
tative analysis of the concentration of the 
serum protein. The patient's serum was 
diluted 1:2 and 1:4 with normal saline and 
used in the agar wells. If the arcs of the 
leprosy serum were longer and thicker than 
comparable arcs of the normal serum, this 
observation indicated that the IgA and IgM 
globulin concentrations in the leprosy se­
rum were higher. Normal serum controls 
showed IgA and IgM arcs when undiluted 
antigen (serum ) was used; the IgA frac­
tion was only faintly seen on 1:2 dilution 
and absent on 1:4 dilution, but the IgM 
fraction was not seen in either dilution. On 
IEP analysis of the 1:4 dilutions of the 
leprosy serum, a positive finding was indi­
cated by the presence of IgA and IgM arcs 
and their absence in norma! serum. The 
same criteria were applied to the IgM find­
ings in the 1:2 dilution. In the case of IEP 
IgA analysis of the 1:2 dilutions of leprosy 
serum, a positive finding was indicated by 
a more prominent arc in this serum than in 
the corresponding IgA arc of the normal 
serum. 

RESULTS 

The serum electrophoresis (EP ) findings 
(Table 2 ) were similar in some respects to 
those described in previous reports (3,4.8.9). 
A Ithough certain differences are present, 
these differences have limited value de­
pending upon the use to which the data 
are put. The large standard deviations limit 
their clinical application. 

Tables 3 and 4 demonstrate the number 
of leprosy patients whose IgA and IgM 
globulins were in greater concentration 
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Type of Icpro:;y 

promatou,; (L) Le 
Tu 
Inc 

berculoid (T ) 
leterminate (f ) 

L'otal 

Subjects 

Normals (20) 

Type of leprosy 
Lepromatous (L) 
Tuberculoid ('1') 
Indeterminate (I) 
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TA BLE J . ..'le.r and a(Je distribution of 232 lew os/j Ilatients. 
-----

Scx Agc in years 
- -

:\[ F < 21 21-·W >40 Total 

65 21 16 56 14 86 
66 25 12 61 18 9] 
45 10 10 39 6 55 

176 56 38 156 38 I 232 

TABLE 2. Serum protein electrophoresis. 
-

Protein con ccntra tion in % of total :;crum protein :; x ± f:i .D. 

Albumin Alpha, Alpha~ I Beta Gamma 

62 .9 ± 7 .2 4. 8 ±1.4 9 .7 ±2.4 7 .6 ±2 . 1 18. 2 ± 3 .7 

58 .3 ±5 .8 4 .7 ± 1.4 9 .7 ± 2 .3 7 .5 ± 1.5 19 .4 ± 4 .0 

I 
59 .8 ± 4 .9 4 .5±1.1 9 .9 ± 2 .2 7 .6 ± 1 .5 17 .7 ±3.0 
61.2 ± 6.2 4 .7 ±1.6 9 .4 ±2 . 1 7.6±3 . 1 17 .0±2 .7 

TABLE 3. Number of patient groups with prominent IgA and IgM precipitating arcs, by age. 

Patients' serum 

Undilu ted Diluted 1:2 Dilu ted 1: 4 
Age in 

Type of leprosy years 19A + JgM + 19A + Ig\l ++ IgA ++ IgM ++ 

< 21 3 16 6 16 4 9 

Leproma tous (L) 21- 40 30 54 34 51 36 33 

>40 11 14 11 14 8 9 

< 21 10 7 10 5 8 1 

Tuberculoid ('1') 21- 40 56 37 52 37 42 3 

>40 17 12 15 17 10 1 

< 21 7 6 9 6 7 1 

Indeterminate (I) 21- 40 25 18 23 17 ] 5 5 

>40 5 3 5 2 2 0 

,Percentage was calculated from the numbers of pat ients with prominent arcs (+ ) or with arcs preseut 
in patients' serum and absent, in normals (+ + ), using the total number in each type. (See T able 1 and 
Fig. 2). 
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TABLE .. L Percentaue of patients leilli prominent f UA and J UM w eripilalin{J arcs. 
----

T ota l 
Patient',; serum patients 

in each 
'I\p(' of lepros~' Undilu ted Diluted 1:2 Diluted I :,I. t~' pe 

IgA + Ig \ ,f + IgA + IgM + IgA ++ fg\ f ++ 
% % % % % % 

Lepromatolls (L) 51 99 59 94 56 59 86 
----

Tuberculoid (T ) 91 62 85 54 66 6 91 

Indeterminate (t ) 67 49 67 45 44 10 55 

Percentage was calr ulated from the number's of patients wi1-h prominent 'HI'S (+ ) or with flrrs present in 
patient 's serum and absent in normals (+ +), using t he total number in PReh type. (~e(' Tahl(' :3 and Figs. 
Land :3) . 

than normal. IgA globulins were elevated 
in the serums of the three types of leprosy 
patients; however, IgA globulins were more 
prominent in the tuberculoid serums. On 
serial dilution of serums, the IgA globulins 
were still demonstrable in approximately 
50 per cent of all patients' serums. The IgM 
globulins were elevated in all patients' se­
rums and were most prominently elevated 
in the lepromatous serums. On serial dilu­
tion of the serums of the three types of 
leprosy patients, the IgM fraction was still 
present in 59 per cent of lepromatous pa­
tients' serums and in 10 per cent or less of 
the serums of the others. 

DISCUSSION 

The sample of leprosy patients was simi­
lar to that of other published reports (J) 
with respect to sex and age. Leprosy is 
more frequent in males than females , and 
has a higher total prevalence in the third 
and fourth decades of life. Each of these 
phenomena (Table 1) has been related to 
the social activity of the various segments 
of the population (1). 

Serum electrophoretic findings were simi­
lar to those of other investigators with re­
spect to the elevated gamma globulins in 
the lepromatous type of leprosy and to the 
depressed albumin in both the lepromatous 
and tuberculoid forms of leprosy. Reported 
changes in IX and f3 globulins have not been 
consistent. The changes in IX and f3 globu­
lins that we noted agreed with some re­
ports but differed from others (3, 4, 8, ' ). 

Our EP findin gs did not correlate with 
the results of our IEP study. In some analy­
ses, the serum proteins demonstrated by 
EP were normal, while the IgA and IgM 
fractions demonstrated by IEP were ele­
vated. So far all EP studies have not clari­
fi ed the immunoglobulin changes in leprosy 
serum. 

Table 4 shows the IgA and IgM immuno­
globulin results of our IEP study in the 
three types of leprosy patients (summation 
of Table 3). The percentage of patients 
with elevated IgA and IgM immunoglobu­
lins (undiluted serum ) indicated that the 
globulin responses were very different in 
lepromatous and tuberculoid types of lep­
rosy (Fig. 1 ). 

Figure 2 shows that IgA immunoglobulin 
responses in the lepromatous type of lep­
rosy differed with the ages of the patients 
( undiluted serum, Table 3 ). The percent­
age of patients with prominent arcs in the 
different age groups was as follows: (a) 
< 21 years, 19 per cent; (b ) 21-40 years, 
54 per cent, and (c) > 40 years, 79 per 
cent. The IgA globulins in the other types 
of leprosy did not show any marked differ­
ence. The IgM globulin responses were 
similar in all age groups of the three types 
of leprosy (Table 3). 

The immunologic state of patients with 
leprosy is defined by the response to the 
lepromin test. A positive lepromin test is 
seen in tuberculoid_ leprosy, presumably as 
a reflection of the "immune status" of these 
patients. It is interpreted as a state of par-



358 Intematiol1al JOl.//'I1al of Leprosy 1967 

100 .---,.,-------------, 

80 

VI -c 60 Q) 

=+= 
0 • a.. -0 

~ 40 
0 

20 

0 
L T I 

Type of Leprosy 

Ftc. 1. Percentage of the three types of 
leprosy patients (based on use of undiluted 
patient's serum ) with prominent IgA and IgM 
precipitating arcs. 
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F IC. 2. Percentage of the three types of lep­
rosy patien ts (based on use of undiluted pa­
tien t's serum, and in relation to the patient's 
age) showing prominent IgA precipitating 
arcs. 

tial protection. The ques tion whether the 
IgA and JgM responses in the various types 
of leprosy have any relationship to the 
lepromin reaction and the immune status 
of the leprosy patient cannot be answered 
by our results . 

A semiquantitative analysis of the amount 
of IgA and IgM globulins was obtained by 
diluting the serum 1:2 and 1:4 (Tables 3 
and 4). We realize that this method is not 
so accurate as the Oudin capillary tube or 
plate quantitative method ; however, our 
study was hegun several years ago before 
these new technics werc generally avail­
able. In spite of the reservation with re­
gard to the quantitative use of the semi­
quantitative IEP method, certain indica­
tions are evident in the data. Figure 3 illus­
trates the data from Table 4. The more 
prominent IgA fraction was found in a 
larger percentage of the patients wi th the 
tuberculoid type of leprosy. When the se­
rums (antigens ) were diluted, the percent­
age of patients with prominent arcs was re­
duced by less than a half in the T and I 
types of leprosy. The lepromatous type se­
rum did not show a similar reduction. 
However, the IgA fraction was still demon­
strable in approximately 50 per cent of all 
patients' serums when the serum was di­
luted 1:4 (Fig. 3). 
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FIG. 3. Semiquantitative analysis of the con­
centration of IgA and IgM serum proteins in 
the three types of leprosy patients. 
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The more prominent IgM fraction was 
found in undiluted serum in practically all 
lepromatous patients ( 99%) and in the tu­
bercu loid and indeterminate types in only 
62 per cent and 49 per cent respectively 
( Table 4). The IgM globulins were dem­
onstrable in a smaller percentage of the 
patients' serums diluted 1:2 and 1:4 ( Fig. 
3). In the IEP study of the T and I type 
serums with ]:4 dilutions approximately 10 
per cent demonstrated IgM fractions , whilc 
59 per cent of the L type serums showed a 
precipitating arc ( Fig. 3), a difference sug­
gesting that the IgM globulin concentration 
was elevated in the serum of the leproma­
tous patients. 

Our findings do not agree with those of 
Bergot et al. (2) who reported moderate 
elevation of f3 :!M ( IgM ) in the serums 
from lepromatous and indeterminate forms 
of leprosy. They stated that the 132M "reac­
tion is more heterogenous" and that thcrc 
is a "massive increase in f3~M" in the tuber­
culoid forms . Our findings with respect to 
IgM showed a higher percentage of pa­
tients with elevated IgM fractions in lepro­
matous types of leprosy, and the dilution 
studies did not indicate a massive response 
in the tuberculoid type. 

With quantitative analysis of IgA. JgM 
and IgC globulins, by the Oudin capillary 
tube technic, preliminary results (7) have 
confirmed our observations with respect to 
IgA and IgM globulins changes as demon­
strated by the semiquantitative IEP meth­
od. 

SUMMARY 

Immunoelech'ophoretic studies indicated 
that the response of IgA globulins in the 
three types of leprosy was most prominent 
in the tuberculoid ( 91%) and least in the 
lepromatous type (51%). When considered 
with respect to the ages of the lepromatous 
patients, a wide difference in I~A globulin 
responses was noted. IgM globulins were 
observed in almost all patients with lepro­
matous leprosy ( 99%) and were more 
prominent than in the other forms : tuber­
culoid type (62%) and indetenninate (49%). 
These findings are different from those of 
other investigators. 

RESUMEN 

Estudios immunoelectrophoreti cos indicaron 
que la respuesta de IgA globulin a en los tres 
tipos de lepra fue mas prominente en 1£1 forma 
tuberculoide (91%) y menos en tipos lepro­
matosos (51%). Considerado con respecto a la 
edad de los pacientes lepromatosos, mayO!' 
diferencia en la respuesta can IgA globulina 
fue notada. IgM globulina fue observada en 
casi todos los pacientes con lepra lepromatosa 
(99%) y fuc mas prominente que en las otras 
formas : tipo tuberculoide (62%) e indeter­
minado (49%). Estos resultados son diferen tes 
de a<]uellos hechos pOl' olros investigadores 

RESUME 

Des etudes immuno-electrophoretiques 
menees chez les malades atteints des trois 
formes de lepre ont montre que la n§ponse des 
globulines IgA ctait \a plus marquee dans la 
forme tubercu1o'ide (91%) et la moins marquee 
dans la forme lepromateuse (51%) . Une grande 
variation dans les reponses de la globu line 
IgA a ete observe lorsque r age des malades 
lepromateux a ete pris en consideration. Les 
globulines Ig~1 ont etc trouvees chez presque 
tous les malades atteints de lepre leprolllateuse 
(99%); elles etaient 'plus fre,q~entes q~1e dans 
les autres formes , n ayont ete observees que 
chez 62% des malades du type tubercuhide et 
chez 49% des sujets atteints de la form e 
indeterminee. Ces resultats sont differents de 
ceux trouves par d'autres chel'cheurs. 
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