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Leprosy 

III. A Comparison of IgA and IgM Immunoproteins of 
Patients with Pulmonary Tuberculosis and Leprosy 1.:! 

Soo Duk Lim and Ramon M. Fusaro:1 

In the previous paper we reported serum 
IgA and IgM immunoprotein changes in 
patients with leprosy (1). BrieHy, IgA 
globulins were elevated in all types of lep­
rosy. IgM globulins were elevated in prac­
tically all patients with lepromatous lep­
rosv and in a much smaller number of 
pat'ients with tuberculoid and indeterminate 
types of the disease. \Ve investigated the 
serums of patients with pulmonary tuber­
culosi-s and compared the findings with our 
data from leprosy serums because there 
may be similar serum protein changes in 
these two disorders, since ( 1) the causative 
bacterial organisms are members of the 
same microbial family, ( 2 ) cutaneous hy­
persensitivity appears to be a reSection of 
partial disease protection in both disorders, 
and (3 ) both the lepromin and :Mantoux 
reaction can convert from negative to posi­
tiYe after BCG inoculation ( a possible 
manifestation of cross-immune reaction ) . 

MATElHALS AND METHODS 

The diagnosis of tuberculosis was estab­
lished by clinical findings , laboratory stud­
ies ( culture, e tc. ), and chest x-ray findings 
on 50 patients with untreated pulmonarv 
tuberculosis seen at University Hospital , 
College of Medicine, Seoul National Uni­
versitv, Seoul, Korea. The patients wpre 
cla~sifl ed as to ( a ) extent of pulmonary 
tubercu losis. based on the criteria of the 
National Tuberculosis Association (~ ) and 
(b ) the sex and age of tl'e ratient ( Tahle 
1 ). The serums of these patients were col-
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lected before therapy was started and were 
handled in the manner previously report­
ed (-"). 

The serum electrophoresis and immuno­
electrophoresis ( IEP ) (semiquantitative) 
determinations were made in the same 
manner as previously reported (4. ~), and 
with the same antiserums (4). The serums 
of 25 normal subjects ( not the same nor­
mals as used before ( ~ )) were used as 
controls. All these normals had positive 
Mantoux tests. Pooled normal serum was 
used in IEP. 

RESULTS 

The results of the serum protein electro­
phoresis in the 50 patients and 25 normal 
subjects are seen in Table 2. 

The semiquantitative results of the im­
munoelectrophoretic study with respect to 
tl1P extent cf tllberclllo~is , i.e., far advanced 
( Adv. ), moderately advanced ( Mod. ) and 
minimal ( Min .), are summarized in Table 
3. The findings with respect to the ages of 
the patients are seen in Table 4. 

DISCUSSION 

Our serum protein electrophoresis ( EP ) 
findings of tuberculosis serums were simi­
lar to those reported by other investiga­
tors ( ~ . ~ .. (; ) and to our previous EP results 
in leprosy serum ( ~ ); that is, wi th chronic 
infectious inBammatorv disease the albu­
min fraction is lower than normal while the 
gamma globulin fraction is elevated . 

The results of the immunoelectrophoresis 
anal" ses of tube " clllo~i~ serums were differ­
e'lt from tho<;e of leprosv serums (4). The 
majority of the tuberculosis patients dem­
onstrated more prominent T gA arcs in their 
serums than did normal suhiects ( Table 5, 
Figs. 1 and 2 ). Only a smal1 percentage of 
patients showed prominent IgM arcs. The 
Rndings became more readily eviclpnt when 
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TABLE :2 . Serum pmlein e/eclrop//()I'esis. 

Protein concen t ration in % of total :;erull1 proteins x ± S.D. 

::-i ubjccb Albumin Alpha, 

~ol"lnal,.; (25) 59 . 1. ± 3 .9 5. 1 ± 1.6 
---- --_ . 
Tubcrculosi,.; 

pat ient,.; (50) 52 .6 ± 7 .7 5 .2 ± I .S 

the serums of the patients were diluted 1:2 
and 1:4 ( Table 5, Fig. 1 ) . When the pa­
tients were classified as to their extent of 
pulmonary tuberculosis ( Table 3, Fig. 3 ), 
the responses of IgA and IgM globulins 
were similar to those noted in Figure 1; 
however, the concentration of IgA globulins 
in the patients with advan ced or moderate­
ly advanced tuberculosis did not change 
with dilution of the patient's serum. The 
IgA titers appeared to be elevated. Only 
the advanced cases of pulmonary tubercu­
losis showed significant elevation of IgM 
globulin response. 

The globulin responses of the patients 
with tuberculosis were similar to those of 
the patients with tuberculoid leprosy, but 
quite different from the responses of the 
lepromatous patients, who had a marked 
rise in IgM globulins with only a moderate 
rise in IgA globulins. W e have previously 
demonstra ted a difference in the IgA glob­
ulin response, based on ages of the patients 
with lepromatous leprosy (4). Our results 
in tuberculosis could not b e conclusive 
since we had only nine patients under the 
age of 21 years ( Table 4). The divergent 
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FIG. 1. Percentage of patients showing 
prominent IgA and IgM precipita tin g arcs 
after serial dilution of serums. 



TABLE 3. Number of patients with various extents of pulmonary tuberculosis having pmminent [gA and [ gM precip£iatiny arcs. 
- -

Patients' serums 
Total 

"Cndilu ted Dilu ted I: 2 Di lu ted 1:4 patients 
in each 

IgA + I g~1 + IgA + I g~l + + 19A + + I g~l + + category 
Extent of 

I 
(extent of 

pulmon. tbc. No. % Xo. % ~o. % ~o. % ~o. I % ~ o. % disease) 
------- ---

I Far adv. 13 93 7 50 13 93 4 29 13 93 I 2 14 14 
.\lod _ ad \'. 13 

I 
81 4 25 12 

I 
75 2 13 12 75 I 0 0 16 

l\ Iin. 16 80 5 25 15 78 2 10 II I 55 I 5 20 
-

Percentage was calculated from t he numbers of pat ients wi th prominent arc~ (+ ) or with arcs pre~ent in patients ' serum and ab~ent in normals (+ + ), utii ll g 
the total number il1 each category (extent of disease). 

TABLE 4. Number of patients in different age groups having prominent 19A and [gM predpitatin(J arcs. 

Patients' serums 

L:nd ilu ted Diluted 1:2 Diluted 1: 4 
Total 

IgA + r g~l + IgA + [ g~r + + IgA ++ I ~~l + + patients 

I 
in each 

Age in years :-';0. % No. % No. % i\o. % ~o . % ~ o. % I age group 
---- -------

<21 6 66 2 22 6 66 I II 6 66 ' 0 0 9 
21 - 40 24 I 83 10 34 24 83 7 24 21 72 I 3 I 10 I 29 

>40 I 12 I 100 4 , 33 10 83 0 I 0 9 75 0 I 0 12 

Percentage was calculated from t he numbers of patients with prominent arcs (+ ) or wi t h arcs present in the patients ' ~Cl"Um and abspnt in normals (+ + ), 
using the total number in each category (age group.) 
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F IC . 2. Immunoelectrophoretic patterns. The upper pattern is of tuberculosis serum , 
1 :2 dilution. The lower pattern is of norm al serum , 1:2 dilution. The antiserum is 
antihuman horse serum. Note that IgA arc (arrows) is more prominent in the tuber­
culosis serum than in the normal serum. 
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Flc . . '3. Percentage of patients with va rying 
extents of pulmonary tuberculosis showing 
prominent IgA and IgM precipitatin g arcs 
after serial dilution of their serums. 

Flc. 4. Percentage of patients of various age 
groups showing prominent IgA and IgM pre­
cipitating arcs after serial dilution of their 
serums. 
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TABLE ;'). Number anti percentage oj patients Icith prolilinent arcs. 

Patien t,,' ,.;erum ,.; 
- -
I l"ndilu ted 

IgA + Ig:YI + IgA 

?\I o. % No. % r-; o . 
---------------

Patien t::; with 42 16 40 
prominent 
a rc,.; 84 

I 
32 

IgA globulin response seen in lepromatous 
leprosy patients of different age groups was 
not seen in the tuberculosis data ( Fig. 4) . 

SUMMARY 
A relatively larger number of patients 

with pulmonary tuberculosis show IgA 
globulin response than IgM globulin 
changes. These serum findings were similar 
to those described in tuberculoid leprosy 
serum, but different from those in leproma­
tous leprosy. 

RESUMEN 

Relativamente mayor nllmero de pacientes 
con tuberculosis pulmonar mostro una res­
puesta de la IgA globulina que de la IgM 
globulina. Estos hallazgos en el serum fUel'on 
similares a aquellos descritos en el serum de la 
lepra tuberculoide, pero diferentes de aquellos 
en lepra lepromatosa. 

MSUMlt 
Chez des malades atteints de tuberculose 

pulmonaire, une reponse des globulines IgA a 
ete observee relativement plus frequemment 
que des changements dans les globulines 
IgM. Les observations ainsi faites sur Ie serum 
Slmt semblables a celles qui ont ete decrites 

-
Dilu ted I: 2 Dilu ted 1:4 

+ Ig;U ++ IgA ++ IgM ++ 
--

% ~o . % ~o . % r-; o. % 
---------

II 35 4 

S2 22 I 70 
.. 

pour Ie serum de malades atteints de Ii>pre 
tuberculolde, mais e1les sont differentes de 
celles obtenues dans la lepre lepromateuse. 
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