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ABSTRACT

Objective: The purpose of the study is to highlight the use of 
gamma-glutamyl transpeptidase (GGT) as salivary enzyme 
tumor marker and assess the activity and concentration of GGT 
in precancerous and cancer patients and compare it with the 
normal control.

Materials and methods: Individuals in the age group of above 
20 years were included in the study. In this study, salivary GGT 
was analyzed in 75 cases. The selected patients were divided 
into three main groups as group I (controls with normal health), 
group II (patients with precancerous lesions and conditions), 
and group III (patients with oral cancer lesions). All the selected 
individuals were analyzed for salivary GGT.

Results: A significant difference was observed between control 
and precancerous groups with GGT values at 5% level of 
significance. The mean GGT value is significantly higher in 
precancerous group as compared with control group (p < 0.05). 
A significant difference was observed between control and can-
cerous groups with GGT values at 5% level of significance. The 
mean GGT value is significantly higher in cancerous group as 
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compared with control group (p < 0.05). A significant difference 
was observed between precancerous and cancerous groups 
with GGT values at 5% level of significance. The mean GGT 
value is significantly higher in cancerous group as compared 
with precancerous group (p < 0.05).

Conclusion: There is a remarkable increase in salivary GGT 
activity in both precancerous and cancerous conditions. The 
increased activity was more marked in cancerous conditions 
than in precancerous conditions. The GGT levels were two- to 
threefold increased in precancerous conditions as compared 
with control group. This finding was statistically significant and 
also suggested the strong correlation between GGT levels and 
presence of precancerous conditions.

Clinical significance: Integration of all these observation 
strengthens our thinking that elevation of salivary GTT in pre-
cancerous and cancerous conditions can be a reliable biomarker 
in early detection and prevention of oral malignancy.
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INTRODUCTION

The word neoplasia means new growth. A neoplasm “is 
an abnormal mass of tissue, the growth of which exceeds 
and is uncoordinated with that of normal tissues, and 
which persists in the same excessive manner after ces-
sation of the stimuli which evoked the change.”1 The 
common term used for malignant tumors is cancer. The 
word cancer is derived from the Latin word for crab.
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The sixth most common malignancy in the world is 
oral carcinoma. It accounts for approximately 4% of all 
cancers and 2% of all cancer deaths worldwide. In India, 
it accounts for 50 to 70% of all cancers diagnosed.2

Early detection is necessary for the prompt treatment. 
Most commonly, laboratory diagnostic procedures are 
advised for early diagnosis. It involves the analysis of 
cellular and chemical constituents of blood. Various other 
biologic fluids are utilized for the diagnosis of disease. 
One of them is saliva. Saliva offers some distinctive advan-
tages. Whole saliva can be collected noninvasively and by 
individuals with limited training. No special equipment is 
required for collection of the fluid. The noninvasive nature 
of collection, the direct contact to the oral tissue, and the 
relationship of enzymes between oral fluids and blood 
levels make saliva a useful and promising specimen.3

Tumor markers are biologic or biochemical substances 
produced by tumors cells and secreted into blood, other 
body fluids, or body tissues of some patients with certain 
types of cancer in higher than normal amounts. A tumor 
marker may be produced by the tumor itself, or by the 
body in response to the presence of cancer.1

Changes of enzyme activity in tissues, body fluids, 
and serum as well as changes of isozymes and enzyme 
variants in patients with malignancy suggest that these 
parameters may be used in the diagnosis of some cancers.4

Recently, GGT has been shown to increase consider-
ably in the presence of various malignant tumors and 
precancerous lesions. This finding has drawn attention 
to GGT as a tumor marker. Of several enzymes, GGT is 
a common marker of human epithelial tumors, which 
mainly arises from epithelial layers.5

MATERIALS AND METHODS

Our study was aimed at assessing the activity of salivary 
GGT and its implication in the detection of oral malig-
nancy. Patients reporting to the out patient department 
of our institute and cancer hospital, presenting with 
oral cancer, and precancerous conditions/lesions were 
selected and included in the study.

Individuals in the age group of above 20 years were 
included in the study. In this study, salivary GGT was ana-
lyzed in 75 cases. The selected patients were divided into 
three main groups as group I (controls with normal health), 
group II (patients with precancerous lesions and condi-
tions), and group III (patients with oral cancer lesions).

Patients or controls medically compromised with 
diabetes and liver diseases were excluded from the study, 
after confirmation with history, clinical examination, and 
necessary laboratory investigations. Precancerous and 
cancerous lesions were confirmed with clinical diagnosis 
and histopathological examinations.

Whole saliva sample was collected from patients, 
preserved, and analyzed during the first 24 hours of 
collection. Whole saliva, which is secreted without 
any stimulation, was collected by making the patient 
spit or expectorate saliva into a sterile test tube. All the 
saliva samples were centrifuged at 3500 rpm and dia-
lyzed. The dialyzed samples were again centrifuged at  
3500 rpm for 15 minutes; the supernatant was used 
without concentration.

The GGT activity was assayed according to szasz 
methodology using gamma GT-kit. An enzyme solution 
was prepared by mixing 4 volumes of reagent 1 with 
1 volume of reagent 2 and total working reagent was 
about 1000 μL. Sample of 100 μL was taken, mixed, and 
incubated with working reagent at 37°C for 1 minute. 
The amount of 5-amino-2-nitrobenzoic acid realized was 
detected photochemically by reading the absorbance at 
405 nm.

Comparison of three groups (control, precancerous, 
and cancerous) with respect to GGT values was done by 
one-way analysis of variance (ANOVA).

Pairwise comparison of three groups (control, precan-
cerous, and cancerous) with respect to GGT values was 
done by Newman–Keuls post hoc procedures.

RESULTS

Mean and standard deviation of GGT values in three 
groups (control, precancerous, and cancerous) (Table 1) 
are tabulated.

We have observed that there is a significant difference 
between three groups (control, precancerous, and cancer-
ous) with respect to GGT values (F = 140.6235, p < 0.05) 
at 5% level of significance. It means that the mean GGT 
value is different in all the three groups (Table 2).

The mean GGT value is significantly higher in the 
precancerous group as compared with the control group 
(p < 0.05). A significant difference was observed between 
control and cancerous groups with GGT values at 5% 
level of significance. The mean GGT value is significantly 
higher in cancerous group as compared with control 
group (p < 0.05). A significant difference was observed 
between precancerous and cancerous groups with GGT 
values at 5% level of significance. The mean GGT value 
is significantly higher in cancerous group as compared 
with precancerous group (p < 0.05) (Table 3).

Table 1: Mean and SD of GGT values in three groups (control, 
precancerous, and cancerous)

Groups N Means ± SD Standard error
Control 25 24.75 ± 9.94 1.99
Precancerous 25 54.83 ± 7.72 1.54
Cancerous 25 80.53 ± 16.04 3.21
SD: Standard deviation
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DISCUSSION
The second most common cause of death is malignancy. 
The most common oral carcinomas are squamous cell car-
cinomas. It is the sixth most common malignancy. There 
are many advances in treatment modalities, which have 
led to improvements in the early detection of squamous 
cell carcinoma, but have not significantly impacted the 
overall survival rates of malignant patients (about 55% at 
5 years). Therefore, it is necessary for detection of malig-
nancy in the earliest possible changes, so as to improve 
overall survival rate.1

The GGT is present in various mammalian tissues 
and it is routinely studied from various tissues, such as 
kidney, brain, liver, and other tissues. It is also present 
in various body fluids, such as saliva, serum, and urine.6

The literature contains limited information on the 
salivary GGT except for a study done by Sajjan and 
Hinchigeri et al,7 who have detected and chromatographi-
cally separated GGT activity present in normal saliva and 
compared that of oral cancer patients.

Yao et al8 concluded in their study that GGT is one of 
the clinical values that is highly correlated with biotrans-
formation, nucleic acid, metabolism and tumorigenesis, 
and is a sensitive biomarker reflecting cancer lesions.

Many researchers studied extensively the relation of 
GGT to hepatocarcinogenesis. Its fundamental cause is the 
activation of proto-oncogene or the inactivation of tumor 
suppressor genes initiated by carcinogens.7,9,10

A highly positive correlation can be found between 
total hepatic GGT expression and this abnormal regula-
tion of genes leads to cancerization.

The main aim of our study was to determine the 
significance of salivary GGT in oral carcinoma and 
precancerous conditions. Although literature cited for 
salivary GGT is less compared with that of serum GGT 
in malignancy, interestingly the characteristics of salivary 
GGT were same as that of serum GGT.

Increased GGT activity has been demonstrated in 
various human carcinomas including oral squamous cell 
carcinoma by Fiala et al,11 Calderon-Solt and Solt,6 and 
Mock et al5 and in experimentally induced premalignant 
and malignant lesions, as shown by Yao et al.12

In this study, variations in levels of salivary GGT 
in normal, precancerous, and cancerous conditions are 
studied.

It is clear from Table 3 that there is a remarkable 
increase in salivary GGT activity in both precancerous 
and cancerous conditions and increase was more marked 
in cancerous conditions than in precancerous conditions.

All the similar previous observations, coupled with 
our results, suggest that GGT activity is seen in carci-
nomas of oral region and can be a useful indicator in 
diagnosis and detection of oral cancer lesions. In the 
current study, we observed twofold increases in GGT 
level in precancerous group as compared with normal 
participants. This finding is statistically significant and 
also suggests the strong correlation between GGT and 
precancerous conditions.

The marked elevation of its activity proves that GGT 
activity is considered to be a useful aid for early diagnosis, 
predicting tumor extent and determining parameters of 
treatment efficacy and prognosis for oral cancer.

Since we studied the activity of GGT in the most 
common known cases of premalignant conditions, such 
as oral submucous fibrosis and premalignant lesions, 
such as leukoplakia, further subsequent analysis will 
define more clearly the role of GGT level as a diagnostic 
and prognostic indicator in patients with precancerous 
conditions and lesions. Hirata et al13 had observed similar 
increase in the GTT activity, though the study was done 
using plasma.

Integration of all these observation strengthens our 
thinking that elevation of salivary GTT in precancerous 
and cancerous conditions can be a reliable biomarker in 
early detection and prevention of oral malignancy.

CONCLUSION

Within the scope and limitations of the present study, the 
following conclusions can be drawn: there is a remarkable 
increase in salivary GGT activity in both precancerous and 
cancerous conditions. The increased activity was more 
marked in cancerous conditions than in precancerous 
conditions. Salivary GGT levels can be used as a reliable 

Table 2: Comparison of three groups (control, precancerous, and cancerous) with respect to GGT values by one-way ANOVA

Source of variation Degrees of freedom Sum of squares Mean sum of squares F-value p-value
Between groups 2 38970.72 19485.359 140.6235 0.0000*
Within groups 72 9976.61 138.564
Total 74 48947.33
*Significant at 0.001; ANOVA: Analysis of variance

Table 3: Pairwise comparison of three groups (control, precancerous, 
and cancerous) with respect to GGT values by Newman–Keuls  
post hoc procedures

Groups Control Precancerous Cancerous
Mean 24.7480 54.8330 80.5270
Control – – –
Precancerous p = 0.0001* – –
Cancerous p = 0.0001* p = 0.0001* –
*Significant at 0.001
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biomarker for early detection of malignant conditions. It 
can also be used as a noninvasive procedure for detec-
tion and timely referral of the patient to the oncologist. 
However, further studies on larger sample sizes are 
required to support our findings.
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