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ABSTRACT 
Background: Oral  cancer  and potent ial  malignant  disorders  are the major  global  public  heal th 
hazard causing pre-mature death worldwide.  Immunoglobulin and circulat ing immune complexes 
is  a  good indicator  of  suspect ing the presence of  early malignant  changes and i ts  serum levels  are 
al tered in the progression of  the disease.  Serum is  the most  commonly used biological  f luid for  
diagnost ic  purposes,  but  sal iva also could be used as a  potent ial  diagnost ic  tool  for  such 
invest igat ions.  

Objective:  To est imate the levels  of  serum and sal ivary IgG, IgA and circulat ing immune 
complex in pat ients  with Oral  Submucous Fibrosis ,  Oral  squamous cel l  carcinoma and in 
Tobacco.  

Materials  and Methods:  The pat ients  were divided into four groups.  Serum and sal iva was 
col lected from al l  groups and est imation of  Immunoglobulin IgA, IgG and circulat ing immune 
complex levels  were done and compared between groups.  

Results:  The concentrat ion of  IgG and CIC in serum and sal iva was increased in OSCC group 
fol lowed by OSMF group.  The concentrat ion of  IgA in serum and in sal iva was increased in 
OSMF group when compared to OSCC. In tobacco users  al l  the values are increased compared to 
other  groups.  The sal ivary levels  of  IgA, IgG and CIC levels  were almost  s imilar  to that  of  the 
levels  in serum.  

Conclusion: IgA, IgG and CIC can be used as ideal  marker  in oral  pre-cancer  and cancer  
condit ions.  Sal iva can be used as non-invasive sampling of  tumor markers and is  a  more 
at t ract ive al ternat ive that  would al low repeated screening for  oral  cancer  and precancerous 
lesions or  condit ions.  
Keywords: Immunoglobulin,  Circulat ing Immune Complex,  Oral  Submucous Fibrosis ,  Oral  
Squamous cel l  carcinoma, Tobacco users  
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INTRODUCTION 
Oral  Malignant  neoplasms are major  cause of  
morbidi ty and mortal i ty al l  over  the world.  The 
high incidence is  at t r ibuted to the habits  of  
chewing betel  leaf  with areca nut  with or  
without  tobacco,  betel  quid,  smoking,  alcohol  
and malnutr i t ion.  The transi t ion of  normal 
epi thel ium to pre-malignancy then f inal ly to 
oral  carcinoma depends on al ternat ions in 
genet ic  and epigenet ic  factors .  [ 1 ]  I t  is  very 
important  to prevent  malignant  change in oral  
potent ial  malignant  disorders  (OPMD).  
Leukoplakia,  Erythroplakia and Oral  
Submucous Fibrosis  (OSF) are the most  
common oral  mucosal  disorders  where areca 
quid chewing is  prevalent  [ 2 ] .  

In the l ight  of  such problem, i t  would be very 
useful  to f ind biomarkers  that  al low suspect ing 
the presence of  the carcinoma at  early s tages.  
[ 3 ]  The concept  of  tumor markers  has widened 
over the years  with new tumor markers  are 
frequently introduced into cl inical  pract ice,  
but  so far  none of  them meet  al l  the cr i ter ia  of  
an ideal  tumor marker.  Hence research in early 
cancer  detect ion has led to discovery of  many 
immunological  markers that  contr ibute 
considerably to supplement the establ ished 
method of  diagnosis .  [ 4 ]  

Immunoglobulin serves as  a  l ink between 
epitopes on tumor cel l  ant igens and the host-
effectors  cel ls .  I t  has been reported that  the 
levels  of  serum immunoglobulin increase with 
the progression of  the disease.  [ 5 ]  

Circulat ing immune complex (CIC) plays a  
specif ic  role as  ini t iators  of  mechanism of 
t issue injury in many infect ions,  auto-immune 
disease and neoplast ic  disease.  Cell-mediated 
immune responses are impaired in head and 
neck cancer  pat ients .  An imbalance in T cel l  
subpopulat ions in oral  cancer  and premalignant  
lesions in oral  cavi ty have been reported.  [ 6 ]  A 
strong correlat ion exists  between CIC levels  
and pat ients  with oral  cancer  and potential ly 
malignant  disorder  of  the oral  cavi ty.  [ 7 ]  

Although serum is  the most  commonly used 
biological  f luid for  diagnost ic  purposes,  i t  has 
been widely accepted that  sal iva also could be 
used as a  potent ial  diagnost ic  tool  for  such 
invest igat ions due to i ts  dist inct ive advantages 
over other  body f luids.  Sal iva has been 
preferred as a  diagnost ic  f luid because of  i ts  
anatomical  proximity to oral  lesions,  easy 
col lect ion and processing,  minimal  
invasiveness and low costs .  [ 8 ]  

AIM 

To est imate the levels  of  serum and sal ivary 
IgG, IgA and circulat ing immune complex in 
pat ients  with Tobacco users  ,Oral  Submucous 
Fibrosis  and Oral  squamous cel l  
carcinoma(OSCC).  

MATERIALS AND METHODS  
The pat ients  were divided into four groups.  

Group 1(Control  group):  The Group 1 was 
control  group with pat ients  from both gender 
and aged 15-70 years .   Pat ients  having 
underlying systemic disease,  inf lammatory 
condit ion such as gingivi t is ,  periodonti t is ,  and 
tobacco and alcohol  users  were excluded in the 
group.  

Group 2(Tobacco users):  The pat ients  who 
were tobacco users  with smoking and 
smokeless type with age between 15-70 years  
in both sexes were included.  Pat ients  with 
systemic disorders ,  oral  inf lammatory 
condit ion and potential  malignant  disorders  
were excluded.  

Group 3(Oral  submucous f ibrosis):  The 
pat ients  who were cl inical ly diagnosed as oral  
submucous f ibrosis  with age between 15-70 
years  in both sexes were included in the group.  
Pat ient  who current ly under t reatment  or  had 
treatment  before for  OSF were excluded.  
Pat ient  with systemic disorders  and oral  
inf lammatory condit ion were also excluded.  

Group 4(Oral  squamous cel l  carcinoma):  The 
pat ients  who were cl inical ly and 
histopathological  diagnosed as oral  squamous 
cel l  carcinoma in 15-70years in both sexes 
were included in the group.  Pat ients  who 
current ly under t reatment  or  had treatment  
before for  OSCC were excluded.  Pat ient  with 
systemic disorders  and oral  inf lammatory 
condit ion were also excluded.  

The ethical  clearance was obtained from the 
inst i tut ion Review Board.  Complete case 
histories  with verbal  and wri t ten consent  were 
obtained from al l  pat ients  enrol led in the 
s tudy.  Blood and sal ivary samples were 
obtained from pat ients  in al l  four groups and 
t issue samples were obtained from pat ients  in 
Group 4with confirmed squamous cel l  
carcinoma by histopathological  examination.  

Saliva:  Samples were obtained by request ing 
the pat ients  to swallow firs t ,  t i l t  their  head 
forward and expectorate al l  sal iva into the 
uricup for  10 minutes without  swallowing by 
non-st imulatory method.  The sal iva was 
immediately centr ifuged in a  cooling 
centr ifuge at  3000 rpm for  15 minutes at  40C 
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to remove cel l  debris .   The resul t ing 
supernatant  was separated into 2ml al iquots  
and stored at  –800C freezer  for  further  
biochemical  assay analysis  

Serum: 2 ml of  peripheral  blood were drawn 
from subjects  from the four groups using 
standardized phlebotomy procedures.  Blood 
samples were col lected without  ant icoagulant  
into 10 ml centr ifuge tubes containing clot  
act ivator  and al lowed to coagulate for  1 hour 
at  room temperature.   Sera were separated by 
centr ifugat ion in a  cooling centr ifuge at  3000 
rpm for  15 minutes at  40C and al l  specimens 
were immediately al iquots ,  f rozen,  and stored 
at  –800C freezer.  

Coding of  samples:  Saliva and serum collected 
from the OSCC, OSMF, tobacco users  and 
control  pat ients  were given identif icat ion code 
as Serum –A and Sal iva –Est imation of  
Immunoglobulin is  done by Enzyme l inked 
immunosorbent  assay (ELISA) and CIC is  by 
Polyethylene glycol  precipi tat ion method 
(PEG)  

STATISTICAL ANALYSIS  

The descript ive s tat is t ics  such as mean and 
standard deviat ion were calculated for  the 
individual  groups.  Comparison between groups 
in both serum and sal iva was done using 
Kruskal-Wall is  test  and Duncan’s mult iple 
comparison test  

RESULTS 
The present  s tudy included a total  of  40 
pat ients ,  out  of  which 10 were cases of  oral  
squamous cel l  carcinoma,  10 cases of  oral  
submucous f ibrosis ,  10 cases of  tobacco users  
and 10 controls  as  mentioned.  

Serum and sal ivary samples obtained from 
patients were analyzed for the fol lowing: 

•  Quanti tat ive est imation of  IgG, IgA and 
Circulat ing immune complex in serum and 
sal iva in al l  four groups using sandwich 
ELISA technique and PEG method.  

The descript ive s tat is t ics  such as mean and 
standard deviat ion were calculated for  the 
individual  groups.  Comparison between groups 
in both serum and sal iva was done using 
Kruskal-Wall is  test  and Duncan’s mult iple 
comparison test  

 

Table 1:  Distr ibut ion of  demographic variables by group 
Variable Normal 

Patients 
OSMF 

Patients 
OSCC 

Patients 
Tobacco users 

Patients 
Age     
<30 3 8 0 6 

30-39 1 1 1 1 
40-49 3 1 2 1 
>=50 3 0 7 2 

TOTAL 10 10 10 10 
Sex 

Male 5 8 6 10 
Female 5 2 4 0 
TOTAL 10 10 10 10 

Table 1 shows the distr ibut ion of  demographic 
variables by groupwise.  In OSMF group the 
majori ty of  the pat ients  were in the age group 
of  20 to 30 years .  In OSCC group 70% of them 
were above 70 years  old.  In Tobacco users  
group the most  of  the subjects  were less  than 
30 years  old.  In control  group the subjects  

were between the age group of  20 to 70 years .   
Almost  i t  is  equally distr ibuted.  

80% of the OSMF group and 60 % of the OSCC 
pat ients  were males.  All  the tobacco users  were 
males.  In control  subjects  group 50% of them 
were males and 50 % of them were females.  

Table 2:  Concentrat ions of  IgA in Serum (  Fig 1)  
Control  
[pg/ml]  

Tobacco Users 
[pg/ml]  

OSMF 
[pg/ml]  

OSCC 
[pg/ml]  

558.1 4073.4 734.9 347.3 
855.900 4,028.000 1,314.800 231.800 

3,986.900 367.800 550.300 671.600 
3,944.200 225.200 967.900 1,495.300 
283.800 769.100 4,054.000 524.100 
197.700 1,509.800 4,009.400 960.100 
654.800 617.200 332.400 4,032.300 

1,216.300 867.700 200.500 4,008.100 
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546.000 4,081.100 606.800 334.000 
793.600 4,025.500 1,460.900 199.600 

Mean=1303.73 Mean= 2056.52 Mean=1423.19 Mean=1280.2 

 
Fig1-  Mean Serum IgA concentrat ion in al l  groups 

Table 3:   Mean and standard deviat ion of  IgA level  in serum by groupwise using Kruskal-  Wall is  
-Mult iple comparison test  

Groups Groups Groupwise 
Mean 

Groupwise 
Mean 

Mean 
difference 

p-  Value 

Normal OSMF 1303.73 1423.19 -119.4600 .999 
OSCC 1280.42 23.3100 1.000 

Tobacco 
Users 

2056.48 -752.7500 .752 

OSMF OSCC 1423.19 1280.42 142.7700 .999 
Tobacco 

Users 
2056.48 -633.2900 .784 

OSCC Tobacco 
Users 

1280.42 2056.48 -776.0600 .735 

Kruskal  Wall is  -mult iple comparison tests  was done to compare the individual  groups and the p-
values were found to be above 0.05,  hence i t  was concluded that  the levels  of  IgA in serum were 
not  s tat is t ical ly s ignif icant  as  in Table 2 and 3 .  

Table 4:  Concentrat ions of  IgG in Serum (Fig 2)  
Control  
[pg/ml]  

Tobacco Users 
[pg/ml]  

OSMF 
[pg/ml]  

OSCC 
[pg/ml]  

598.8 1223.2 95.76 3182.7 
76.100 6,680.900 756.700 925.100 

817.600 3,226.700 989.900 61.690 
3,483.700 1,321.800 118.300 1,545.500 
1,129.900 91.210 872.200 1,352.700 
100.700 1,740.000 5,110.300 520.200 
73.460 1,952.200 2,386.500 1,296.800 

383.500 1,521.300 223.300 5,799.500 
303.600 1,489.700 64.550 2,931.500 
50.780 9,348.800 678.700 116.800 

Mean=701.814 Mean=2859.561 Mean=1089.62 Mean=1773.24 
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Fig2-  Mean Serum IgG concentrat ion in al l  groups 

Table 5:   Mean and standard deviat ion of  IgG level  in serum by groupwise using Kruskal  -  Wall is  
Mult iple comparison test  

Groups Groups Groupwise 
Mean 

Groupwise 
Mean 

Mean 
difference 

p-value 

Normal OSMF 701.81 1129.62 -427.81 .436 
OSCC 1773.24 -1071.43 .045 

Tobacco 
Users 

2859.58 2157.77 .005 

OSMF OSCC 1129.6 1773.24 643.64 .280 
Tobacco 

Users 
2859.58 1729.98 .035 

OSCC Tobacco 
Users 

1773.24 2859.58 1086.34 .257 

Kruskal-  wall is  mult iple comparison test  has 
been applied to compare the four groups.  The 
non-signif icant  p-value between the normal  
and OSMF group infers  that  mean IgG level  
was not  of  much difference in both the groups.   
Comparison between the normal group and 
OSCC group and normal group and Tobacco 
users  clearly infers  that  as   IgG  level  has been  

higher for  the OSCC group and Tobacco users .  
There is  no signif icant  difference between 
OSMF group and OSCC group as mentioned in 
Table 4 and 5.  The signif icant  P-value between 
OSMF and tobacco users  indicates  that  
Tobacco users  has higher  IgG level  than the 
other  group.  

Table 6:  Concentrat ions of  CIC in Serum (Fig 3)  
Control  
[pg/ml]  

Tobacco Users 
[pg/ml]  

OSMF 
[pg/ml]  

OSCC 
[pg/ml]  

0.028 0.027 0.01 0.016 
0.020 0.032 0.015 0.009 
0.015 0.053 0.012 0.048 
0.007 0.031 0.001 0.016 
0.018 0.021 0.024 0.021 
0.007 0.008 0.005 0.041 
0.030 0.071 0.071 0.003 
0.005 0.039 0.011 0.005 
0.033 0.034 0.017 0.025 
0.025 0.084 0.011 0.068 

Mean=0.0188 Mean=0.04 Mean=0.0177 Mean=0.0252 
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Fig3-  Mean Serum CIC concentrat ion in al l  groups 

Table 7:   Mean and standard deviat ion of  CIC level  in serum by groupwise using Kruskal-wall is  
test  -  Mult iple comparison test  

Groups Groups Groupwise 
Mean 

Groupwise 
Mean 

Mean 
difference 

p-value 

Normal OSMF .0188 .0177 .0011 .315 
OSCC .0252 - .0064 . .762 

Tobacco 
Users 

.0400 - .0212 .009 

OSMF OSCC .0177 .0252 - .0075 .353 
Tobacco 

Users 
.0400 - .0223 0.009 

OSCC Tobacco 
Users 

.0252 .0400 - .0148 .105 

The comparison between the control  group and 
tobacco user  group revealed that  there is  
s tat is t ical ly s ignif icant  difference.  (p 
value<0.05).  The comparison between the 

OSMF group and tobacco user  group revealed 
that  there is  s tat is t ical ly s ignif icant  difference.  
(p value < 0.05) as  mentioned in Table 6 and 7

Table 8:  Concentrat ions of  IgA in Sal iva (Fig 4)  
Control  
[pg/ml]  

Tobacco Users 
[pg/ml]  

OSMF 
[pg/ml]  

OSCC 
[pg/ml]  

470.5 3952 550 211.1 
891.700 3,959.800 1,221.900 190.300 

3,679.600 287.600 418.100 484.400 
3,729.700 196.500 814.100 1,105.100 
196.000 599.000 3,755.600 504.000 
179.700 1,236.900 3,811.700 783.600 
335.700 588.500 199.600 3,831.300 
920.500 880.300 186.600 3,875.800 
389.300 3,844.300 413.200 220.100 
623.600 3,880.600 1,150.100 187.500 

Mean=1141.63 Mean=1942.47 Mean=1252.09 Mean=1139.32 
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Fig4-  Mean Sal ivary IgA concentrat ion in al l  groups 

Table 9:   Mean and standard deviat ion of  IgA level  in sal iva by groupwise using Duncan’s 
Mult iple comparison test  

Groups Groups Groupwise 
Mean 

Groupwise 
Mean 

Mean 
difference 

p-value 

Normal OSMF 1141.63 1252.09 -110.4600 .999 
OSCC 1139.32 2.3100 1.000 

Tobacco 
Users 

1942.55 -800.9200 .697 

OSMF OSCC 1252.09 1139.32 112.7700 .999 
Tobacco 

Users 
1942.55 -690.4600 .784 

OSCC Tobacco 
Users 

1139.32 1942.55 -803.2300 .695 

Duncan’s Mult iple comparison test  has been 
applied to compare the four groups 
individual ly.   All  the four values has been 

found to be non-signif icant  (p value > 0.05) as  
mentioned in Table 8 and 9 

Table 10:  Concentrat ions of  IgG in Sal iva (Fig 5)  
Control  
[pg/ml]  

Tobacco Users 
[pg/ml]  

OSMF 
[pg/ml]  

OSCC 
[pg/ml]  

49.37 610.8 61.79 103.6 
12.910 709.000 90.490 92.370 
45.660 31.790 80.740 124.400 
42.910 39.430 24.400 111.900 

112.400 94.650 50.370 953.800 
57.940 68.220 837.800 85.970 
57.860 6.690 61.780 113.300 
71.870 105.400 60.210 121.200 
56.960 75.570 55.460 2,084.400 
57.480 2,081.500 62.220 62.480 

Mean=56.536 Mean=382.3 Mean=138.52 Mean=385.34 
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Fig5-  Mean Sal ivary IgG concentrat ion in al l  groups 

Table 11:   Mean and standard deviat ion of  IgG level  in sal iva by groupwise using Duncan’s 
Mult iple comparison test  

Groups Groups Groupwise 
Mean 

Groupwise 
Mean 

Mean 
difference 

p-value 

Normal OSMF 56.54 138.52 -81.98 .016 
OSCC 385.34 -328.80 <0.001 

Tobacco 
Users 

382.30 -325.76 <0.001 

OSMF OSCC 138.52 385.34 246.82 0.002 
Tobacco 

Users 
382.30 243.78 0.002 

OSCC Tobacco 
Users 

385.34 382.30 3.04 0.247 

Duncan’s mult iple comparison test  has been 
applied to compare the four groups with 
respect  to the IgG value in sal iva.   The 
signif icant  p-  value between the control  group 
and OSMF group indicates that   OSMF group 
subjects  has higher IgG level  compared to the 
control  subjects .  The signif icant  P-value 

between normal  and OSCC group infers  that  
OSCC group has higher  IgG level  when 
compared with control  subjects .  The 
signif icant  P-value between Tobacco users  and 
control  subject  also indicates  that  Tobacco 
users  has higher IgG values than the control  
subject  as  mentioned in Table 10 and 11 

 

Table 12:  Concentrat ions of  CIC in Sal iva (Fig 6)  
Control  
[pg/ml]  

Tobacco Users 
[pg/ml]  

OSMF 
[pg/ml]  

OSCC 
[pg/ml]  

0.029 0.027 0.01 0.022 
0.012 0.022 0.023 0.015 
0.005 0.025 0.009 0.014 
0.011 0.019 0.007 0.018 
0.008 0.048 0.019 0.032 
0.013 0.026 0.017 0.026 
0.004 0.029 0.021 0.024 
0.009 0.009 0.003 0.009 
0.025 0.028 0.045 0.025 
0.024 0.056 0.015 0.038 

Mean=0.014 Mean=0.0289 Mean=0.0169 Mean=0.023 
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Fig6-  Mean Sal ivary CIC concentrat ion in al l  groups 

Table 13:  Mean and standard deviat ion of  CIC level  in sal iva by groupwise using Duncan’s 
Mult iple comparison test  

Group Group Groupwise 
Mean 

Groupwise 
Mean 

Mean 
difference 

p-value 

Normal OSMF .0140 .0169 .0029 .739 
OSCC .0223 .0083 .043 

Tobacco 
Users 

.0289 .0149 .011 

OSMF OSCC .0169 .0223 .0054 .143 
Tobacco 

Users 
.0289 .0120 .015 

OSCC Tobacco 
Users 

.0223 .0289 .0066 .218 

The non-signif icant  p-value between the 
normal  group and OSMF group infers  that  
mean CIC values were not  of  much difference.  
The CIC values of  tobacco users  when 
compared with OSCC group and OSMF was 
higher as  menrioned in Table 12 and 13.  

DISCUSSION  
Oral  cancer  is  one of  the most  common cancer  
worldwide and a predominant  cancer  in India.  
The development  of  oral  cancer  is  mult is tep 
process can also ar ise from pre-exist ing 
potent ial ly malignant  oral  disorders .  The 
incidence of  OSMF is  increasing l ike an 
epidemic,  target ing the younger generat ion.  In 
the present  s tudy,  i t  was also found that  the 
mean age of  OSMF group was 33.4years,  which 
was in consistent  with s tudies so far.  [ 9 ]The 
et iology for  and a varied number of  factors  
have been proposed of  these areca nut  use is  
the important  factor. [ 1 0 ]  

IMMUNOGLOBULIN 
Immunoglobulins are glycoprotein molecules 
produced by plasma cel ls  in response to an 
immunogen and which funct ion as ant ibodies 
found in al l  biological  f luid.  The 
immunoglobulin levels  has been assayed in 
various diseases such as oral  cancer  [ 11 ] ,  

Nasopharyngeal  carcinoma [ 1 2 ] ,  prostate cancer  
[ 1 3 ] .  

IgA is  a  secretary ant ibody,  which is  
effect ively secreted through epithel ia  which 
promotes phagocytosis  and intercel lular  ki l l ing 
of  micro-organisms along with act ivat ion of  
al ternate complement pathway.  [ 1 4 ]  

IgG is  the only maternal  immunoglobulin that  
is  normally t ransported across the placenta and 
provides natural  immunity in the newborn.  [ 1 5 ]  
The levels  of  IgG have been assayed in many 
systemic diseases and the levels  were found to 
be increased.  [ 1 6 ]  

Serum levels  of  IgA: 
In the present  s tudy,  the levels  of  serum IgA 
was increased in OSMF group and decreased in 
Oral  Cancer  group when compared with 
controls .  The levels  of  IgA are increased in 
OSMF patients  who could be due to act ive 
immune phenomenon and al ternat ion in the 
local  t issue archi tecture.  [ 1 7 ]  In oral  squamous 
cel l  carcinoma group the levels  of  IgA are 
decreased and this  resul t  is  not  in conjunct ion 
with the previous s tudies which reported an 
increase in IgA levels  in Oral  squamous cel l  
carcinoma pat ients .  [ 1 8 ]  The decreased levels  of  
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IgA in oral  squamous cel l  carcinoma pat ients  
may be due to oxidat ive stress  which has an 
effect  on B-cel ls  which signif icantly decl ines 
the Immunoglobulin 

levels .  [ 1 9 ]  

Salivary levels  of  IgA:  
In the present  s tudy,  the levels  of  sal ivary IgA 
was increased in OSMF group and decreased in 
Oral  squamous cel l  carcinoma group when 
compared with controls .  The levels  of  IgA is  
increased in OSMF could be due to act ive 
immune phenomenon and al ternat ion in the 
local  t issue archi tecture.  [ 1 7 ]  The levels  of  IgA 
in Oral  squamous cel l  carcinoma group is  
decreased when compared to controls  may be 
at t r ibuted to the fact  that  predominant  
immunoglobulin in sal iva of  heal thy 
individuals  are secretary IgA, which is  
secreted by sal ivary glands through the 
local ized plasma cel ls .  The reduction in 
secretary IgA in head and neck cancer  pat ients  
may be due to general  depression in cel l-
mediated and humoral  immune response and 
also due to the depressed secretary abi l i ty of  
the sal ivary glands due to the immune defect  in 
those pat ients .  [ 2 0 ]  

Serum levels  of  IgG: 
In the present  s tudy,  the levels  of  serum IgG 
were increased in oral  squamous cel l  
carcinoma group fol lowed by OSMF group 
compared to controls .  The elevat ion of  IgG 
levels  in oral  squamous cel l  carcinoma pat ients  
may be due to dependency of  IgG on the 
intensi ty of  the ant igenic s t imulat ion and 
funct ional  capaci ty of  the ant ibody producing 
mechanism. [ 2 1 ]  The levels  were increased in 
OSMF group when compared to normal 
subjects  which is  due to act ive immune 
phenomenon and increase in IgG levels  
suggest ive of  inflammation.  According some 
studies indicate that  inf lammation plays a 
major  role in malignant  t ransformation.  [ 2 2 ]  

Salivary levels  of  IgG: 
The sal ivary levels  of  IgG are s imilar  to that  
of  serum levels .  The elevated sal ivary IgG 
levels  could be due to increase in serum IgG 
which passes from the vascular  and extra-
vascular  compartment  into sal iva.  Thus IgG in 
sal iva may originate from serum and may be 
t ransported by passive t rans-mucosal  diffusion.  
[ 2 3 ]  

Circulating Immune complex: 
Circulat ing immune complexes play as ini t iator  
of  mechanism of t issue injury in many 
infect ions,  auto-immune diseases and 
neoplast ic  diseases.  A strong correlat ion exists  
between CIC levels  and progression to cancer.  
[ 2 4 ]  

Tumor associated ant igens are constant ly 
released into the circulat ion,  where they evoke 
the specif ic  ant ibody response and combine 
with the ant ibodies produced to form immune 
complex.  The levels  are often increased in 
pat ients  with oral  squamous cel l  carcinoma 
when compared to controls .  CIC as a  marker  
for  tumor burden and prognosis  in pat ients  
with PMOD’s and oral  squamous cel l  
carcinoma is  well  establ ished by several  
s tudies.  [ 2 5 ,  2 6 ]  

\CIC levels  in serum: 
The resul ts  of  this  present  s tudy clearly points  
out  an increased levels  of  CIC in oral  
squamous cel l  carcinoma group compared with 
controls ,  whereas the levels  were decreased in 
OSMF group when compared with controls .  
Elevated Levels  of  CIC were found in oral  
squamous cel l  carcinoma pat ients  in can be 
found in the l i terature.  [ 2 5 , 2 6 ]  In most  cases,  the 
ant igenic part  of  CIC has been shown to 
originate from the disease affected t issues.  As 
the disease progresses the shedding of  the 
ant igen by the t issues also increases and i t  is  
thought  to increase the levels  of  CIC.  CIC 
deposi t ion leads to inflammation and cel l  
damage.  I t  also leads to suppression of  cel l  
mediated immunity and modulates the humoral  
response.  [ 2 5 ]  In contrast  the levels  of  CIC in 
OSMF group were less  when compared to 
control ,  hence other  factors  l ike genetic  
susceptibi l i ty,  viral  and chemical  promoters   
might  be important  for  conversion of  these 
lesions into frank malignancy. [ 2 6 ]  

CIC levels  in sal iva: 
In the present  s tudy,  the concentrat ion of  CIC 
in sal iva was higher  in Oral  squamous cel l  
carcinoma and OSMF group compared with 
controls .  In the l i terature none of  the s tudies 
have been done on sal iva and more research is  
required on sal iva to val idate the resul ts .  The 
presence of  CIC in sal iva could be the same 
mechanism as that  of  serum because of  the fact  
that  sal iva is  the f i l t rate  of  serum. [ 2 7 ]  

Immunoglobulin (IgA & IgG) and CIC in 
tobacco users:  
In the present  s tudy,  the levels  of  serum and 
sal ivary IgA and serum IgG were found to be 
increased in tobacco users  group,  whereas the 
sal ivary IgG level  alone is  increased in oral  
squamous cel l  carcinoma when compared to 
other  groups.  The increase in the level  of  IgA 
and IgG in tobacco user  is  due to the direct  
effects  of  tobacco.  Lower levels  of  IgG and 
IgA in other  groups when compared with 
tobacco users  could be at t r ibuted to the fact  
that  subjects  who do not  smoke now but  had 
smoked in the past  had lesser  immunoglobulin 
concentrat ions as  smoking has a direct  but  
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temporary effect  on immunoglobulin 
concentrat ions.  [ 2 8 ]  

In the present  s tudy,  the serum and sal ivary 
levels  of  CIC were found to be increased in 
tobacco users  group when compared to other  
groups and this  could be at t r ibuted to the 
decreased phagocytic act ivi ty of  macrophages 
in cigaret te  smokers.  [ 2 9 ]  

In this  s tudy i t  was observed that  the levels  of  
sal ivary complexes were higher in tobacco.  I t  
would be interested to s tudy the individual  
component  of  tobacco products  which tr iggers  
the increased levels  of  immune complexes.  

The eff icacy of  immune complex as a  
biological  marker in disease progression can 
be evaluated by conducting studies with larger  
samples.  

CONCLUSION  
The sal ivary levels  IgA, IgG and CIC levels  in 
our s tudy were almost  s imilar  to that  of  the 
levels  in serum, indicat ing sal iva can be used 
asan al ternat ive diagnost ic  tool .  IgA, IgG and 
CIC can be used as ideal  marker  in oral  pre-
cancer  and cancer  condit ions needs advanced 
studies.  Sal iva can be a part  of  diagnost ic  
panel  in the detect ion of  malignant  tumors and 
assis t  the eff iciency of  the t reatment .  
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