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Considera ble interest has recent ly a risen 
concerning the immunoglobuli ns prese nt in 
the various externa i secretions, which may 
be impo rta nt loca l age nts of the host defense 
mecha nism in initia l o r recurre nt bacteria l, 
vira l or other infectious processes (I). Re
cently immunoglobulin G, whic h is not plas
m a -d e ri ve d but pro b a bl y p ro du ced in the 
lower urina ry tract, has been detected in the 
urine of lepromatous patients ( 3). 

Alth ough there a re ma ny reports on the 
leveis o f circulato ry immunoglobulins in lep
rosy pa tients, little informatio n regarding the 
sta tus of immunoglobulins in various exter
na i secretions of these pa tients is ava ila ble in 
the lit e ra ture. The prese nt study co ncerns 
loca l immunoglobulins of the o ra l cavity a nd 
a n estima tio n of their leveis in norma l popu
la ti on and in lepromatous patients. 

MATERIALS ANO METHOOS 
H uman materiais. Controls. T here were 

three types of controls, i.e., norma l subjects, 
pati ents with o ra l ma ligna ncy, a nd under
nourished indi vidu a is. In the nor m a l con
tro ls, th e re were 23 hea lth y subjects includ
ing 7 fema les. Their ages ra nged from 20 to 
60 yea rs, wh i le th e ir m ea n age was 38.2 
yea rs. Sa liva ry secretions f rom ten cases of 
ora l ma ligna ncies, including two fe ma les, 
served as the second control. Their mean age 
was 51.9 yea rs a nd their ages ra nged from 38 
to 65 yea rs. T he ora l ma lignancies incl uded 
a lveola r, postpha ryngea l, t onsila r, ret romo
lar a nd lingula r ca rcinomas. One pat ient had 
a tonsila r Iymphoma with bila te ra l metas
tases in his ce rvical Iymph nodes. T he third 
type of control consisted of 3 1 ma le subjects . 
with severe undernutritio n. Their ages va ried 
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from 25 to 65 yea rs wi th a mea n age of 37 .5 
yea rs. T heir nutriti ona l sta tus was assessed 
by the cri teria of J ellife (1 ), incl uding mus
cula r was tin g, diminished ski n-fo ld thick
ness, diminished body weight , dietary history 
of low-protein ca lor ie inta ke, tota l serum a l
bumin levei below 2.9 gmj 100 ml , a nd low 
urinary crea tinine excreti on per 24 hours. 

Leprosy patients. Twenty-one pa ti ents 
with lepromatous leprosy incl uding six fe
ma les fo rmed the bas is of the study. T heir 
m ea n age wa s 3 1.6 yea r s a nd t he i r ages 
ra nged from 22 to 58 yea rs. T hey were se
lec t ed f ro m the Le p rosy H o m e, A na nd 
G ra m, Sha hda ra , Oelhi o n the bas is of clin
ica i history, phys ica l examinat io n a nd skin 
biopsy (14). Patients with bo rderline lepro
ma tous leprosy were included in the lepro
matous group. Ali the pati ents were on the 
usua l da psone thera py. 

Collection of saliva. The s ubject s were 
as ked to wash their m ouths with wa ter a nd 
wa it fo r a few minutes. Saliva was t he n col
lected as it was fo rmed fo r 10 to 15 minutes. 
No a ttempt was made to accelerate the sa li
va ry fl ow by stimulati on beca use Wallington 
et aI ( 20) re p o rt ed that a n y such a tt e mpt 
might lead to d isto rted results. Sa mples were 
co ll ec t ed from the fl oo r of the m o uth by a 
steril e pipette. This included the secretions 
of a li sa li va ry gla nds in c ludin g mucous 
gla nds of the o ra l cavity. lmmedia tely a ft er 
sample collection, a trypsin acti vity inhibitor 
(Trasylol, Baye r, Germa ny) in a co ncentra
tio n of 500 K I units j ml (11) was added a nd 
the mixtures were sto red at -20° C. On the 
fo ll owing day the samples were conce ntrated 
ten tim es by di a lyz ing against c r ys t a lline 
sucrose a t 4° C for 24 hours. 

Immunoglobulin estimation. Single radial 
immunod(rrusion. IgA, IgG a nd Ig M were 
qua ntita ted by a single radia l immunodiffu
sion method (1 2). Monospecificgoat a nti sera 
aga inst heavy cha ins of huma n IgA, IgG 
a nd Ig M a nd reference sta nda rds of IgG a nd 
Ig M we re o bt a in ed co mm e rc ia ll y fro m 
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Meloy Laboratories, U.S .A. Secretory IgA 
which was purified from human colostrum 
by Df. R. Thompson, Bir.mingham, England 
was used by us for reference standard for 
secretory IgA. Also ten samples of colostrum 
from Indian mothers were ta ken to compare 
their IgA leveis with those in the sa liva. 

Rockel immunoeleclrophoresis. The sen
sitivity of the single radial immunodiffusion 
technic was insufficient to estimat e sa li va ry 
IgG. Rocket immunoelectrophoresis was em
ployed for. this purpose (1 2). BrieOy, 0. 1 ml 
anti- lgG antiserum was mixed with 0.6% 
agar in ve ron a l buffer, pH 8.6. Reference 
IgG standards of 426 mg, 212 mg, 106 mg, 
and 53 mg, along with test samples were put 
in several wells, and were allowed to diffuse 
under 80 volts and 8 mA for 17 hours. The 
lower limit of accurate measurement was 2 
mgl 100 ml. 

RESULTS 

IgA was the dominant immunoglobulin in 
ali the normal salivary samples. Its mean ± 

(SO) leve i was 11.5 ± 6.5 mgl 100 ml (Table 
I). IgM was not detected in any sa mple and 
the mea n IgG leve i was found to be 2.8 ± 
2.0 mgl 100 ml. 

IgA levei in 21 cases with leprosy was 5.6 
± 3.6 mg/ lOO ml which showed significant 
reduction in comparison to the normal levei 
(t = 3.19; p < 0.001) . IgM was not detected 
in any of the sa mpl es . IgG was detec ted in 
only 12 of 19 cases. Among the 12 sa mples in 
which it was detected, the leve i was less than 
2 mgl 100 ml in ten cases, while it was 2.0 
and 3.5 mg/ lOO ml in the remaining two 
cases. Thus, the sa li vary IgG leveis in these 
patients were a lso reduced . 

DISCUSSION 

The salivary immunoglobulin levei is an 
important criterion of the status of the secre
tory immunoglobulins ( 21). Thus, McClel
land and his associates observed raised IgA 
and IgM leveis in jejunal juice in dermatitis 
herpetiformis and simi lar alterat ion of IgA 
levei in saliva, from which they pointed to a 

TABLE I. Immunoglobulin leveIs in salivary secrelions of normal subjecls and paliem s 
with lepromalous leprosy. 

Mean levei 
IgA IgM IgG 

Type of sa mples mg per 100 ml (range) 

Norma l subjects( 15) 11.5 ± 6.5 N ot detected 2.8 ± 2.0 
(2 - 47)C in any sample b « 2 - II)C 

Lepromatous leprosy 5.6 ± 3.6 N ot detected Detected in 
patients (21) (2 - 19)C in any sample b 12 patients a 

a In ten lhe IgG leve i was below 2 mgj 100 ml; out of lhe remaining two, in one IgG levei was 2 mgj 100 ml. and 
in lhe olher lhe levei was 3.5 mgj 100 ml. 

b No preci pitin lille was observed when saliva and antihuma ll Ig M a nlise rum were allowed to diffuse in aga r. 
CRange leveis of various immunoglobulins. 

TABLE 2. Immunoglobulin leveis in lhe salivary secrelions ofpatienls with diseases 
olher than leprosy. 

Mean levei 
IgA IgM IgG 

Types of samples mg per 100 ml (range) 

Ma lnutriti on (3 1) 21.8 ± 13 .3 Found in 3. 7 ± 1.9 
(6.5 - 59)d 2 sa mples a « 2 - 6.5)d 

Oral ma lignancies ( 10) 24.3 ± 4.0 N ot detected Found in 
( 19 - 33)d in any sample c 2 samples b 

a Below 2 mg per 100 ml. 
b IgG leveis were below 2 mg per 100 ml. 
c No precipilin line was observed when sa liva and a nlihuman IgM a nlise rum were allowed 10 di ffuse in aga r. 
dRange leveis of various immunoglobulins. 
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wides pread a bno rma lit y in the secreto ry im
mune a ppa ra tus in thi s di sease (11). 

The mean IgA leve i in the sa li vary secre
ti o n of 15 no rma l India n subjects was 11.5 
± 6 .5 (S D) mgl 100 ml (Ta bl e I ), w hi c h 
agrees well with the studies o f others. Thus 
McClella nd et aI (1 1) fo und that the average 
IgA in their 16 co ntrols was 7.0 ± 2.3 mgl 100 
ml. T he n o rm a l levei o f sa li vary immun o
glo bulin o bta ined by Wa llingt o n e/ aI ( 20 ) 
was 7. 1 mg IgA p e r 100 ml , by L ind stro m 
(1 0) 8. 0 m g IgA pe r 100 ml , a nd those r e
po rted by Bra ndtzeag (2 ) were 19.4 mg IgA 
per 100 ml a nd 1.44 mg IgG per 100 ml. T he 
mea n s igA a nd Ig M conce ntra tio n in ten 
samples o f co lostrum from India n mothers 
were 301 ± 106 mg/ lOO ml ( 108 - 406 mgl 
100 ml) a nd 304 ± 57 mgl 100 ml (200 - 393 
mgl 100 ml) respective ly. Thus, the IgA con
tent in colostrum from India n mothers was 
a bo ut 30 times tha t of no rmal sa liva , a nd this 
ag rees with th a t (265 mg/ lOO ml) o f th e 
colostrum of the Guatema la n mothers ( 19). 
Therefo re, o u r estimati o n o f s igA seems reli
able. 

The major immun og lobulin of the o ra l 
cav ity is IgA which is derived from saliva. 
Small quantities of IgG a nd Ig M may a lso 
originate from cervicular ( represents the 
a na tomical region between teeth a nd gums) 
f1uid ( 9). In additio n, IgG is fo und inco nsist
ently in lower lip sali vary gla nd secretio n. In 
our study, the significantly dec reased leveis 
o f the major secreto ry immunoglo bulin in 
lepromatous leprosy patients might be due 
to pathologic aIteration of the sa liva ry as 
well a s mucus glands. AIso the significa nt 
reduction o f IgG in them shows the dimin
ished production o f minor immunoglobulins 
by the periodonta l ti ssue, which is the source 
of IgG and Ig M . Simila rly in the presence of 
carious lesions, the sa liva ry a ntibody titers 
were found to be significa ntly lower tha n in 
caries-free subjects, and thus the onset o f ac
tive caries might poss ibly be related to a fa li 
in saliva ry a ntibody tite r ( 10). However, it is 
not known precise ly how the diminished pro
duction of salivary immunoglobulins is re- · 
la ted to ora llepro mato us infectio n. 

In contras t to lepromato us le p rosy, the 
study of immunoglobulin leve is in the sa liva 
of the patients with severe undernutrition as 
well as with ora l maligna ncies showed ra ised 
IgA leve is in both (Table 2) . In undernutri
tion , the ra ised leveis of sa liva ry IgA may be 

due to the pro liferat io n ofthe locallymp hoid 
t issue in res po nse to associa ted in fection s 
fro m w hi c h these ind iv id ua is ofte n s u ffe r 
( 17). T his view is a lso supported by C hisholm 
a nd Maso n ( 5) w ho fo und that the synthesis 
of sa li va ry IgA a ntibod y can be specifica lly 
stimula ted by microo rga nisms proli fe ra ting 
in the mo uth . In maligna nt di seases of the 
ora l cavi ty, the increased leve is of sa livary 
IgA may be due to the immune respo nse to 
a ntigens leading to the breakd ow n of tumo r 
surve illa nce ( 9). In ful mina nt untrea ted lep
roma to us leprosy, the soft pa la te, uvula a nd 
a rypiglotti c folds, as well as the fa uces a re 
oft en invo lved ( 18). Recent q ua ntita ti ve data 
indicate a maj o r excret ion of M. leprae in the 
sec reti o ns fro m the nose, mo uth a nd upper 
res pira to ry tract from untreated lepro mato us 
pa tients ( 13). It is possible tha t the o bserved 
reduced sa livary immunoglo bulin leve is in 
lepro ma to us pa ti e nt s might be du e to th e 
a tro phy o f the local Iymphoid ti ssues. 

Impa irment ofcellula r immunity has been 
associa ted with severe undernutriti o n (4. 16) 
as well as with ma ligna nt di seases ( 6). T hus, 
the o bserved ra ised leveis of the sa li va ry im
munoglo bulins in these two a bove di so rders 
(Ta ble 2) , which are inva ria bly assoc ia ted 
with the depress ion of cell-media ted immu
nity, suggest that the reducti on of IgA levei 
in the saliva of lepro mato us leprosy patients 
is probably not rela ted to their associa ted T 
cell f uncti o ns. . 

Ma ny previo us studies have shown diffuse 
polyclo na l hyper-immuno glo buline mi a in 
lepro mato us leprosy (15 ). The present study 
o n salivary immunoglobulins in such pati ents 
demonst rated reduction of the major as well 
as mino r secretory immunoglo bulin leveis. 
These striking opposite profiles o f these two 
immune systems a lso indicate that the origin 
a nd mode of synthesis of the plas ma-deri ved 
a nd loca l sec reto ry immun oglo bulin s a re 
different. 

SUMMARY 

A significa nt reduction in sa livary immu
no g lo bulin s in le prom a tou s le prosy is re
corded a s co mp a red to norma l s ubj ec t s. 
Sa li va of und e rnouri s h ed subj ects a nd pa
tients with o ra l m a li g n a nt tum ors, whi ch 
were studied as co ntro ls, showed a n a ppreci
a ble ri se in IgA leve is in both. It is suggested 
that impa irment of T cell function , which is 
associa ted with leproma tous leprosy, is not 
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re sponsible for the observed low leve i of 
salivary immunoglobulins in le promatou s 
leprosy. 

RESUMEN 

Los pacientes con lepra lepromatosa presentan , 
en comparación con individuos normales, una 
importante disminución en sus niveles de inmu
noglobulinas salivales. En la saliva de individuos 
desnutridos y en la sa liva de pacientes con tu
mores orales malignos, los cuales se usa ron como 
controles, se encontró una elevación apreciable 
en sus nivelés de IgA . Se sugiere que la altera
ción en la función de las células T, la cual está 
asociada con la lepra lepromatosa, no es la res
ponsable de los bajos niveles de inmunoglobulinas 
sa livales observados en los pacientes con lepra 
lepromatosa. 

RÉSUMÉ 

Lorsqu'on les compare à des sujets normau x, on 
constate que les malades atteints de lepre lépro
mateuse présentent une réduction significa ti ve 
des immunoglobulines dans la sa live. La sa live de 
sujets malnourri s, ou de malades souffrant de 
tumeurs buccales malignes, étudiés com me té
moins, ont montré une augmentation appréciable 
des niveaux d'l gA. On suggere que l'altération de 
la fonction des cellules T, associée a la lepre 
lépromateuse, n'est pas responsable pour les tau x 
faibles d'immunoglobulines salivaires qui ont été 
observés chez le s malade s so uffrant de lepre 
lépromateuse. 
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