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ABSTRACT: 
Background: Oral cancer most commonly occurs in middle-aged and older individuals, although a disturbing number of 

these malignancies is also being documented in younger adults in recent years. The present study was conducted to assess 

salivary gamma glutamyl transpeptidase as a biomarker in oral squamous cell carcinoma and precancerous lesions. 

Materials & Methods: 90 subjects of both genders were divided into 3 groups. Group I were with normal oral cavity 

findings without any lesion, group II with precancerous lesions and Group III with diagnosed cases of oral squamous cell 

carcinoma. Salivary sample thus taken was subjected for GGT test by the Szasz methodology using Gamma GT kit. Saliva 

samples, thus, collected were subjected for the isolation of gamma-glutamyl transpeptidase enzyme, separation of GGT and 

its estimation. Results: Group I comprised of 15 males and 15 females, group II had 20 males and 1-0 females and group III 

had 22 males and 8 females. The mean GGT level in group I was 17.5 IU/L, in group II was 50.2 IU/L and in group III was 

72.4 IU/L. The difference was significant (P< 0.05). Conclusion: Salivary gamma-glutamyl transferase activity can be used 

effectively as a tumor marker. 
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INTRODUCTION  

Oral cancer most commonly occurs in middle-aged 

and older individuals, although a disturbing number of 

these malignancies is also being documented in 

younger adults in recent years.
1
 From an 

epidemiological and clinicopathological perspective, 

“oral cancer” can be divided into three categories: 

carcinomas of the oral cavity proper, carcinomas of 

the lip vermilion, and carcinomas arising in the 

oropharynx. Intraoral and oropharyngeal tumors are 

more common among men than women, with a male: 

female ratio of over 2:1.
2
 However, the disparity in 

the male: female ratio has become less pronounced 

over the past half century, probably because women 

have been more equally exposing themselves to 

known oral carcinogens such as tobacco and alcohol.
3
  

Gamma-glutamyl transpeptidase (GGT) is a 

membrane-bound enzyme, which is not normally 

expressed in oral epithelial tissues. Furthermore, GGT 

has been shown to increase considerably in various 

malignant tumors, precancerous lesions and 

conditions.
4
 Thus, the present study was conducted to 

assess the activity of salivary GGT in normal, 

precancerous and cancerous patients and also to 

evaluate its role as a biomarker. Non-invasive 

techniques using salivary biomarkers can be of help in 

its early detection and monitoring.
5
 These molecular 

biomarkers reflect abnormal cell components, and the 

use of molecular medicine is profoundly changing the 

approach to diagnosis and treatment modality. 

Enzyme activity changes occurring in tissue, body 

fluids and serum can be potentially used as parameters 
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in the diagnosis of some types of cancer.
6
 The present 

study was conducted to assess salivary 

gamma-glutamyl transpeptidase as a biomarker in oral 

squamous cell carcinoma and precancerous lesions. 

 

MATERIALS & METHODS 
The present study comprised of 90 subjects of both 

genders. All were informed regarding the study and 

their written consent was obtained. 

Data such as name, age, gender etc. was recorded. 

Patients were divided into 3 groups. Group I were 

with normal oral cavity findings without any lesion, 

group II with precancerous lesions and Group III with 

diagnosed cases of oral squamous cell carcinoma. 

Salivary sample thus taken was subjected for GGT 

test by the Szasz methodology using Gamma GT kit. 

Saliva samples, thus, collected were subjected for the 

isolation of gamma-glutamyl transpeptidase enzyme, 

separation of GGT and its estimation. Results thus 

obtained were subjected to statistical analysis. P value 

less than 0.05 was considered significant. 

 

RESULTS 

Table I Distribution of patients 

Groups Group I Group II Group III 

Status Normal precancerous lesions OSCC 

M:F 15:15 20:10 22:8 

Table I shows that group I comprised of 15 males and 15 females, group II had 20 males and 1-0 females and 

group III had 22 males and 8 females.  

 

Table II Comparison of gamma-glutamyl transpeptidase enzyme 

Groups Mean P value 

Group I 17.5 0.001 

Group II 50.2 

Group III 72.4 

Table II, graph I shows that mean GGT level in group I was 17.5 IU/L, in group II was 50.2 IU/L and in group 

III was 72.4 IU/L. The difference was significant (P< 0.05). 

 

Graph I Comparison of gamma-glutamyl transpeptidase enzyme 

 
 

DISCUSSION 

The strong association between cancers of the oral 

cavity and pharynx with tobacco use is well 

established. Epidemiological studies show that the 

risk of developing oral cancer is five to nine times 

greater for smokers than for nonsmokers, and this risk 

may increase to as much as 17 times greater for 

extremely heavy smokers of 80 or more cigarettes per 

day.
7
 The percentage of oral cancer patients who 

smoke (approximately 80 percent) is two to three 

times greater than that of the general population. In 

addition, treated oral cancer patients who continue to 

smoke have a two to six times greater risk of 

developing a second malignancy of the upper 

aerodigestive tract than those who stop smoking.
8
 

Marijuana use is also considered to be a potential risk 

factor and may be partly responsible for the rise in 

oral cancers seen among young adults. However, 

further epidemiological studies are necessary to 

confirm the purported association of marijuana and 

oral cancer in younger patients.
9
 The present study 

was conducted to assess salivary gamma-glutamyl 
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transpeptidase as a biomarker in oral squamous cell 

carcinoma and precancerous lesions. 

In present study, group I comprised of 15 males and 

15 females, group II had 20 males and 1-0 females 

and group III had 22 males and 8 females. Mujawar et 

al
10

 assessed the activity and concentration of GGT in 

precancerous and cancerous patients in comparison 

with normal patients and also to assess its efficacy as 

an effective tumor marker. The study population 

comprised a total of 75 patients who were categorized 

into three groups as normal patients (25 cases in 

Group A), patients with precancerous lesions (25 

patients in Group B) and patients with oral squamous 

cell carcinoma (25 cases in Group C). 5 ml of whole 

unstimulated saliva collection was done, it was 

centrifuged at 3000 rpm for 15 min and the 

supernatant thus obtained was used for the estimation 

of GGT levels. The detection was done by 

photometric method reading the absorbance at 405 

nm. Group A patients had values of GGT ranging 

from 4 to 30U/L with a mean of 16.7 ± 1.94U/L. 

Group B had activity of GGT ranging from 39 to 65 

U/L with a mean of 50.4 ± 1.67U/L. In group C, the 

evaluated GGT activity was between 53 and 86 U/L 

and the mean was 70 ± 2.37 U/L. Correlations 

between Group A and Group B and between Groups 

A and C showed a statistically significant relation (P 

< 0.005). 

We found that mean GGT level in group I was 17.5 

IU/L, in group II was 50.2 IU/L and in group III was 

72.4 IU/L. A number of studies have suggested that 

oral lichen planus, especially the erosive form, may be 

associated with an increased cancer risk, although 

other investigators have questioned the strength of this 

association. Iron deficiency anemia in combination 

with dysphagia and esophageal webs (known as 

Plummer-Vinson or Paterson-Kelly syndrome) is 

associated with an elevated risk for development of 

carcinoma of the oral cavity, oropharynx and 

esophagus. Immunosuppression appears to predispose 

some individuals to an increased risk for oral cancer. 

Carcinomas of the lip have been reported in a number 

of kidney transplant patients receiving 

immunosuppressive medications, and oral carcinomas 

have been documented in young AIDS patients.
11 

Glutathione also acts as a coenzyme. It reduces the 

oxygen toxicity by destroying the reactive oxygen 

compounds produced within cells. Degradation of 

glutathione takes place through the actions of 

gamma-glutamyl transpeptidase, gamma-glutamyl 

cyclotransferase, 5-oxoprolinase and dipeptidase. 

Renal GGT prevents excretion of glutathione from the 

body by initiating cleavage of this tripeptide into its 

constituent amino acids, which can then be 

reabsorbed. GGT is a cell surface enzyme that 

hydrolyzes the gamma-glutamyl bond of extracellular 

reduced and oxidized glutathione, initiating their 

cleavage into glutamate, cysteine (cystine) and 

glycine. GGT is normally expressed on the apical 

surface of ducts and glands, salvaging the amino acids 

from glutathione in the ductal fluids.
12 

 

CONCLUSION  

Authors found that salivary gamma-glutamyl 

transferase activity can be used effectively as a tumor 

marker. 
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