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Immunoglobulins in Leprosy '
R. M. Guptaq, S. C. Gupta, G. Singh and S. Khanna 2

Dysproteinemia associated with hypergam-
maglobulinemia (4) and persistent variable
increases in IgG and IgM levels in leproma-
tous leprosy (!4) remain intriguing problems
in pathogenesis. The present study was un-
dertaken to evaluate serum levels of immu-
noglobulins G, A and M in different clinico-
histopathologic groups of leprosy patients
belonging to Eastern Uttar Pradesh, a poor
and backward region of India.

MATERIALS AND METHODS

Sera of 81 adult male leprosy patients, 32
of whom were suffering from tuberculoid
leprosy (TT), 28 from lepromatous leprosy
(LL), and 21 borderline cases (belonging to
both BT and BL subgroups) were studied.
Sera of 50 normal healthy adult males be-
longing to a similar low socioeconomic class
served as controls (¢). The patients were res-
idents of the districts of Allahabad or Vara-
nasi. Ridley and Jopling’s classification (10)
was followed.

Total serum protein (TP) was estimated
by the biuret method (1¢) while paper elec-
trophoretic patterns of serum proteins were
studied by transmitted light densitometry
(12). Immunoglobulins were quantitated by
single radial diffusion technic as described
previously (3). WHO serum No. 67/97 was
used as control and monospecific anti-IgG,
IgA and IgM sera were obtained from Beh-
ringe Werke, West Germany. Student’s “t”
test was applied for statistical analysis of the
data.

RESULTS

Table 1. Total serum protein was signifi-
cantly lowered in LL patients. Paper electro-
phoresis revealed a significant fall in albumin

' Received for publication 7 April 1978.

2R. M. Gupta, M.D., Reader, Clinical Immunology
Unit, Department of Pathology, Institute of Medical
Sciences, Banaras Hindu University, Varanasi-221005,
India; S. C. Gupta, M.D., Professor of Pathology, M.L.N.
Medical College, Allahabad; G. Singh, M.D., Professor
of Dermatology & Venereology; and S. Khanna, M.D.,
Lecturer, Department of Pathology, Institute of Medi-
cal Sciences, Varanasi, India.

342

along with rises in beta and gamma globu-
lins. In TT patients, though there was no sig-
nificant fall in total serum proteins, albumin
was relatively reduced along with an increase
in beta globulins. In BB patients no variation
was noted either in total proteins or their elec-
trophoretic profile.

Table 2. Comparing immunoglobulins in
leprosy patients with the controls, signifi-
cantly raised IgG levels were observed in LL
patients (p < .001) and significantly low IgA
levels in the BT subgroup (p < .001). Serum
IgM levels were uniformly raised in the TT,
BT and LL subgroups (p < .001).

Table 3. A comparative analysis of immu-
noglobulins G, A and M levels in various sub-
groups of leprosy patients showed a signif-
icant increase in IgG level (p < .001) in LL
patients only. Serum IgA and IgM levels
were comparable in all of the groups except
for the BT subgroup where significant lower-
ing of IgA was observed (p < .01).

DISCUSSION

Immunoglobulins G, A and M are antibody
proteins which migrate in beta and gamma
regions on paper electrophoresis. Significant
dysproteinemia characterized by raised beta
and gammaglobulins observed in LL patients
is well substantiated by the significantly
raised I1gM and IgG levels observed in these
patients. The IgA level was also raised in LL
patients, though statistically the rise was not
significant. Reduction in total protein (TP)
and albumin values could perhaps be attrib-
uted to the chronic destructive nature of the
disease and liver involvement (2).

Significant and variable increases in mean
IgG, IgA and IgM levels observed in LL pa-
tients in the present study is well substan-
tiated in the literature (7-*) (Table 4).
However, the significance of hyperimmuno-
globulinemia in these patients remains a
matter of conjecture since the raised immu-
noglobulin levels appear to have little protec-
tive role. It is interesting to note that even in
ervthema nodosum leprosum (ENL), a reac-
tive stage characterized by the Arthus type
of reaction resulting in acute vasculitis, very
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TABLE 1. Serum protein electrophoretic pattern in leprosy.
% of Total Protein
Groups TP Albumin Alpha-1 Alpha-2 Beta  Gamma globulin
TT 6.7 +0.76 41.0* £0.47 6.0+0.84 11.62+2.44 16.0* +2.56  25.37 +4.71
BT & BL 6.87 +0.25 41.75 +4.57 55+1.73 11.0 £2.0 16.75 +0.95 25.0 +3.39
LL 6.55+0.8 43.80*+5.7 50+0.8 10.66 + 2.25 15.162+ 3.18 25.33%+6.47
Control 7.13 +0.86 50.0 +6.88 58+25 9.0 £39 13.2 +248 219 +492

Significant variation compared to control ( > +2 S.D.).

TABLE 2. Immunoglobulins G, A and M in leprosy.

Immunoglobulins in mgm% mean ¢ S.D.

Groups® IgG IgA IgM
TT (24) 1667.5 *626.48 27791 +128.7 266.33+£110.28
+  0.0585 + 0.003 +  4.801
p>09 p>09 p <0.001
BT (9) 2008.88 + 674.91 182.22 +51.81 316.66 + 139.1
+ 1.448 + 4585 + 3.975
p>0.1 p < 0.001 p < 0.001
BL (8) 1837.5 +616.21 313.75 + 124.31 205.00 + 110.32
+  0.726 +  0.784 +  1.408
p >04 p > 04 p>0.1
LL (22) 2241.81+715.91 338.63 + 135.86 242.5 +110.17
+  3.537 +  0.656 + 375
p <0.001 p>05 p < 0.001
Control (50) 1675.5 +344.80 278.00 + 86.20 149.00 + 55.45

*Number of patients in parentheses.

TABLE 3. Comparative evaluation of im-
munoglobulins in various subgroups

of leprosy.
Group IgG  IgA IgM
TT vs BT t 1.319 3.005 1.13
p >.02 <.01 % 2
TTvs LL t 2884 1.55 0.631
p <.0l > > .6
TT vs BL t 0773 0.70 1.295
p >.4 > 4 > 2
BT vs LL t 0.856 3.598 1.556
p >.4 <.01 > .1
BT vs BL t  0.5472 2.79 1.96
p >.6 <.02 >.05
LL vs BL t 1.519 0.472 0.823
p >.1 >.7 >.2

little variation in IgG level is reported (!!-15).

It appears that persistent increases in IgG,
IgA and IgM levels observed in LL cases is
caused by loss of homeostatic control of sup-
pressor T cells controlling the immunoglobu-
lin synthesis which are known to require
macrophage collaboration for their regulatory
function (13). It is plausible that the simple
process of macrophage blockade resulting
from bacterial overload is responsible for the
loss of homeostatic control in LL patients.
Prolonged antileprosy treatment for more
than 24 months resulting in a fall in bacterial
overload is reported to be associated with
a fall in antibody titer (°).
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TABLE 4. Reported immunoglobulin G, A, and M levels in lepromatous leprosy patients.

Reference

Type of discase

IgG

mgmY%
IgA

IgM

Gupta et al
(present study,
India)

Without ENL

2241.81 +715.91

338.63 + 135.86

242.5+110.17

2. Sheagren er al With ENL 1350 390 170
(1969, U.S.A.) Without ENL 1510 360 130
3. Bullock er al With ENL 2370 460 130
(1970, Taiwan) Without ENL 2520 470 130
Treated for 12
months
4. Bullock eral (') With ENL 2860 710 110
(1970, Taiwan) Without ENL 2540 350 110
Treated for more
than 24 months
5. Waters et al With ENL 2350 500 220
(1971, Malaysia) Without ENL 2380 500 280
6. Jha et al (%) Without ENL 1435 + 50 276 +5.0 123+3.0
(1971, India)
SUMMARY RESUMEN

Serum immunoglobulins IgG, IgA and IgM
were estimated in 22 lepromatous (LL) pa-
tients, 28 tuberculoid (TT), 9 borderline tu-
berculoid (BT), and 8 borderline lepromatous
(BL), and compared with 50 normal healthy
adult males belonging to a low socio-eco-
nomic class. Immunoglobulin IgM was invar-
lably significantly raised in TT, BT and LL
subgroups of leprosy patients compared to
the control but variation among different
subgroups was statistically insignificant.

Mean serum IgA levels were also raised
in TT, BL and LL subgroups but statistically
the rise was not significant. In the BT sub-
group, significantly low IgA levels were ob-
served both compared to the control and the
other leprosy subgroups. Immunoglobulin
G levels were significantly raised only in the
LLL. subgroups compared to the control and
the other subgroups of leprosy patients.

It is proposed that persistently raised gam-
ma globulins and immunoglobulin G, A and
M levels observed in lepromatous leprosy
patients could be caused by macrophage
blockade hindering the suppressor T-cell
mediated homeostatic control for immuno-
globulins.

Se midieron los niveles de las inmunoglobulinas
séricas 1gG, IgA e IgM, en 22 pacientes lepro-
matosos (LL), 28 tuberculoides (TT), 9 tubercu-
loides subpolares (borderline, BT) y 8 lepromato-
sos subpolares (borderline, BL). Los resultados
se compararon con los encontrados en 50 hombres
sanos de bajo nivel socioecondmico. En compa-
racidn con los controles sanos, los niveles de la
IgM estuvieron invariablemente y significativa-
mente elevados en los pacientes de los subgrupos
TT, BL y LL, pero la variacidn entre los diferen-
tes subgrupos fue estadisticamente insignificante.
Los niveles promedio de la IgA sérica también
estuvieron elevados en los subgrupos TT, BLy LL,
pero la elevacidn no fue estadisticamente signi-
ficativa. En el subgrupo BT se observaron niveles
de IgA significativamente bajos en comparacidn
con el grupo control y con los otros subgrupos
de lepra.

Se propone que la persistente elevacidn en los
niveles de las gamma-globulinas y de las inmuno-
globulinas 1gG, IgA ¢ 1gM, en los pacientes con
lepra, podria ser causada por el bloqueo de los
macrdfagos, lo cual impediria el control homeo-
stidsico de las inmunoglobulinas mediado por
las células T supresoras.

RESUME

Chez 22 malades atteints de I&pra léproma-
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teuse (L.L), 28 tuberculoides (TT), 9 tuberculoides
borderline (BT) et 8 Iépromateux borderline
(BL), on a ddterminé les taux d'immunoglob-
ulines sériques 1gG, 1gA et 1gM; les valeurs ont
dté alors compardes ‘avec celles observées chez
50 sujets normaux en bonne santé, de sexe mas-
culin, et appartenant a une classe socio-écono-
mique défavorisée. L'immunoglobuline IgM
était toujours €levée de fagon significative
dans les groupes TT, BT et LL de malades de la
lépre, par rapport aux valeurs observées chez
les témoins; néanmoins, les variations observées
entre ces différents sous-groupes étaient sta-
tistiquement non significatives. Les taux moyens
d’IgA sériques ¢taient également é€leveés dans les
sous-groupes TT, BL et LL, mais statistiquement
cette €lévation n’etait pas significative. Dans le
sous-groupe BT, un niveau significativement fai-
ble d’IgA a été observe tant par rapport aux
témoins que par rapport aux autres sous-groupes
atteints de Iepre. Les taux d'immunoglobulines G
étaient significativement augmentés dans le
sous-groupe LL seulement, compards aux té-
moins ainsi qu'aux autres sous-groupes des ma-
lades de la Iépre.

L'explication proposée suggere que I'éléva-
tion réguliere des taux de gammaglobulines et
d’immunoglobulines G, A et M, observée chez
les malades atteints de Iepre lépromateuse, pour-
rait €tre causée par un blocage des macrophages
qui entraveraient le contrdle homéostatique des
‘mmunoglobulines effectué¢ par les cellules sup-
pressives T.

Acknowledgment. We are grateful to Shri Ram-
ji Verma for technical assistance and statistical
evaluation of the data.

REFERENCES

1. BuLrock, W. E., Ho, M. F. and CHEN, M. J.
Studies of immune mechanisms in leprosy.
I1. Quantitative relationships of 1gG, IgA and
IgM immunoglobulins. J. Lab. Clin. Med.
75 (1970) 863-870.

2. EDINGTON, G. M. and GiLLEs, H. M. Patholo-
gy in Tropics, 2nd edit., London: The En-
lish Language Book Society & Edward Ar-
nold Publishers, Ltd., 1976, p 309.

3. GuprTA, R. M., Gurta, 1. M., GupTA, V.M.
and MARwAH, S. M. Serum immunoglobu-

Gupta et al: Immunoglobulins in Leprosy

345

lins G, A and M in Tibetans. Indian J. Med.
Res. 63 (1975) 1055-1061.

. GurtA, R. K., MUKHERJIA, R. D., GupTA, S.

and SamueL, K. C. Electrophoretic pattern of
serum proteins in leprosy. Int. J. Lepr. 44
(1976) 453-455.

CJua, P., BaLakrisunan, K., TaLwar, G. P.

and Buurant, L. K. Status of humoral immune
response in leprosy. Int. J. Lepr. 39 (1971)
14-19.

. Knaxya, S., Gupera, R. M. and Guprta, 1. M.

Serum protein patterns in normal healthy
adults at Varanasi. Indian Med. Gazette 14
(1974) 210-212. s

. LM, S. D. and Fusaro, R. M. Leprosy. I1. IgA

and 1gM immunoproteins in leprosy sera. Int.
J. Lepr. 35(1967) 355-360.

. Lim, S.D. and Fusaro, R. M. Leprosy. 1V.

Quantitation of immune globulins (1gG, 1gA,
IgM) in leprosy sera. Int. J. Lepr. 36 (1968)
144-153.

. REes, R. J. W. Enhanced susceptibility of thy-

mectomized and irradiated mice to infection
with Mycobacterium leprae. Nature (London)
211 (1966) 657-658.

. RibrLey, D. S. and JorLING, W. H. Classifica-

tion of leprosy according to immunity. A five
group system. Int. J. Lepr. 34 (1966) 255-273.

. SHEAGREN, J. N., Brock, J.B., TRAUTMAN,

J. R. and WoL¥, S. M. Immunologic reactivity
in patients with leprosy. Arch. Int. Med. 70
(1969) 295-302.

. SMITH, 1. Chromatographic and Electropho-

retic Techniques, London: William Heinmann
Medical Books, 1960, vol. 2, pp 1-22.

. TayrLor, R.B. and BasTex, A. Suppressor

cells in humoral immunity and tolerance. Br.
Med. Bull. 32 (1976) 152-157.

. Turk, J. L. and BRYCESON, A. D. M. Immuno-

logical phenomena in leprosy and related dis-
cases. In: Advances in Immunology, F. J. Dix-
on and H.G. Kunkel, eds., New York: Aca-
demic Press, 1971, vol. 13, pp 209-266.

. Waters, M. F. R. Quoted by J. L. Turk and

A. D. M. Bryceson. /n: Advances in Immu-
nology, F.J. Dixon and H. G. Kunkel, eds.,
New York: Academic Press, 1971, vol. 13,
p 234.

. WootTtoN, L. P. D. Microanalysis in Medical

Biochemistry, 4th edit., London: Churchill,
1964, p 138.



	Page 1
	Page 2
	Page 3
	Page 4

