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Abstract

Present study examined various socio-demographic factors, dietary patterns, habit of tobacco consumption and
plasma vitamin levels in 56 healthy individuals, 146 patients with oral precancerous conditions (OPC) and 132
untreated oral and pharyngeal cancer patients. The subjects were interviewed with a detailed health, habit and diet
guestionnaire. Plasma-carotene, vitamin-A and vitamin-E levels were determined spectrophotometrically. An
increased incidence of OPC was observed in the age group of <30 years which was associated with tobacco chewing.
Whereas, incidence of cancer was in the age group of 30-60 years where habit of tobacco smoking was more prevalent.
Majorities of the subjects were from rural area, poor, unaware about association of diet with cancer. The body mass
index was lower (p=0.045) in patients with OPC and cancer patients as compared to the controls. Plagtarotene
and vitamin-E levels were lower in patients with OPC (p=0.000 and 0.031, respectively) and untreated cancer patients
(p=0.000 and 0.071, respectively) than the controls. ROC curve revealed that plasma vitamin levels have ability to
discriminate between controls and cancer patients. Lower plasnf:carotene and vitamin-E levels were observed in
tobacco consumers as compared to non-consumers. Odds ratio revealed that controls and patients with OPC having
tobacco habit and lower plasma levels @-carotene were at a higher risk (p<0.05) of developing cancer. Regression
study and Analysis of Variance revealed that plasmf-carotene levels were inversely associatec£0.14, p=0.001
and F=0.000, respectively) with increase in the stage of cancer. The data provide interesting clues of potential role of
diet, tobacco habits, socio-demographic status and plasma vitamin levels in etiology of oral and pharyngeal cancer
in Gujarat, where no such findings are reported.
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Introduction 40% of all cancer cases are from oral cavity in origin, which
are much higher as compared to Western world (Jayant and

The incidence of oral cavity and pharyngeal cancer hayotani, 1991). As estimated by WHO, 90% of oral cancer
shown increasing trend world wide, as have the mortalitgases among Indian men are attributable to tobacco

rate for patients with these malignancies (Blot et al., 1994onsumption (Bull WHO, 1984). Oral cavity and pharyngeal
Oral cavity cancer is one of the 10 most frequent canceggncer account for about 56.9% of tobacco related cancers
globally (Parkin et al., 1993). In India, approximately 30-at The Gujarat Cancer & Research Institute, Ahmedabad,
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India (Annual Report, 1995). pharyngeal cancer.
Oral carcinomas are commonly preceded by premalignant

lesions like leukoplakia and submucous fibrosis (Patersdilaterials and Methods

et al., 1996). Therefore, these oral precancerous conditions
(OPC) can serve as a good model for investigatinubjects
carcinogenesis of oral cavity. In India, tobacco and betel

Cancer patients: The study enrolled 132 untreated

nut use is accepted as one of the few unequivocal risk factdratients with oral cavity and pharyngeal cancer from the
for development of OPC and oral cavity cancer (Nandakum&ut patients’ department of The Gujarat Cancer and Research
et al., 1990). Dietary antioxidants prevent damage to thi@stitute, Ahmedabad. Clinical details of the patients were
mucosa of oral cavity and pharynx due to oxidative stresgathered from the case files. The diagnosis of the patients
resulting from tobacco consumption. Recent reports andas based on their clinical examinations, radiological
monographs have also documented protective effects #Rdings and histopathological reports. Staging of the disease
antioxidant micronutrients (Steinmetz and Potter, 1991 [[jwas done according to UICC classification (UICC, 1987).
World Cancer Fund, 1997; Steinmetz and Potter, 1991 [lI])Clinical details of cancer patients are shown in Table 1.
The importance of vitamins in cancer biology, stemdAround 19% of the patients had early disease (stage | & II)
primarily from the fact that they act as antioxidants which ihile 77% of the patients had advanced disease (stage Ill &
present in sufficient amount may prevent cancer (Stich ¢¥). Out of 132 untreated cancer patients, 77 (58%) had
al., 1991; Benner et al., 1993; Knekt et al., 1988). As a groural cavity cancer and 55 (42%) had pharyngeal cancer. The
cancer patients are more likely to be malnourished and withatients were also categorized according to tumour
certain cancers such as upper aerodigestive tract, majoritidéferentiation. 26% of the patients had well differentiated
of them are more so at the time of diagnosis (Nixon et alcarcinoma, 55% had moderately differentiated carcinoma,

1980). Hence, in addition to tobacco use, factors such 4¢% had poorly differentiated carcinoma and 2% had

dietary deficiency of particular vitamins suctpasarotene,

undifferentiated carcinoma. Histopathologically, 97% of the

vitamin-A, and Vitamin-E are thought to predisposepatients had squamous cell carcinoma. 52% of the patients
individuals to oral cavity cancer (Palan et al., 1996; Zeigleivere positive for nodal invasion.

1986). Previous reports have described the benefits of Patients with OPC: To assess the parameters in
carotenes, vitamin-A and vitamin-E in reducing risk ofpremalignant diseases, 146 patients with OPC were included

cancer or precancerous lesions in epithelial tissues (Peto et

al., 1981; Zeigler, 1989; Ibrahim et al., 1977). The relatiorTable 1. Clinical Details of Cancer Patients

between serum concentrationf»tarotene, retinol and-
tocopherol with development of cancer is recognised durinyariable

last two decades (Palan et al., 1996; Wald et al., 1980; Zhe .
etal., 1993). e (in years)

If detected eder, survival of oral cavity and pharyngeal
cancer patients can be dramatically increased and hence dagnder
reduce mortality due to it. Although the analysis of diet
through food is strongly recommended for public healthcjinical Stage
purpose, the study could be more advantageous if compared
with analysis of tobacco consumption, mainly through better
understanding of mechanism of diseases. Many studies from
the Western countries in the past have put emphasis on serum
levels of micronutrients and tobacco consumption Withejinical Classification
subsequent risk of development of oral cavity cancer but
not much is known about this among Indian population.
Epidemiological data indicate that ethnic and racial groups
differ significantly in terms of cancer incidence and mortality
rate_(Pgrera, 1997). These geographic dlfferences relate_.[.gmor Differentiation
the incidence rates of these cancers, with demographic,
socio-educational and occupational differences or food and
tobacco consumption habits. As etiology of cancer in Indian
population is different, information of type and duration of
tobacco consumption, type of food can provide distinctiv
data to address association of plasma vitamin levels WifE
oral carcinoma. In a large group, study focused on early

istopathological
Xamination

onset of oral cavity cancer, we evaluated the influence qfymphnode Involvement

socio-demographic status, habit of tobacco as well as plasma
[-carotene, vitamin-A and vitamin-E levels in oral and

Sub-class Observations
Median 50
Range 20-80
Male 115 (87.1%)
Female 17(12.9%)
| 8 (6.06%)
I 17(12.87%)
i 21(15.9%)
v 81(61.4%)
Unknown 5(3.8%)
T1 14 (10.6%)
T2 34(25.8%)
T3 43(32.6%)
T4 37(28.0%)
Unknown 4( 3.0%)
Well 34 (25.76%)
Moderate 72(54.55 %)
Poor 19 (14.39%)
Undifferentiated 3(2.28%)
Unknown 4(3.02%)

Squamous Cell Ca.
Others

Yes
No
Unknown

128(96.97%)
4(3.03%)

69(52.3%)
34(25.7%)
29(22.0%)
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from the Government Dental College & Hospital, Civilfood-frequency details also included food items in terms of
Hospital Campus, Ahmedabad. 69% of the patients had otbple food (wheat, rice, maize, bajra, pulses, cereals,
submucous fibrosis, 27% had oral leukoplakia and 4%gumes, and sprouts), frequency of food rich or good
represented with other disease like verrucous hyperplasiaurces of vitamins like green leafy vegetables (spinach,
and dysplasia. shepu, fenugreek etc.), cruciferous (radish, carrot, cabbage,
Controls: 56 first degree (father, mother, brother, sistecauliflower, colocasia, tomato), fruits and fruit juices (Indian
etc.) relatives of the patients without history of any illnesgooseberry, lemon, orange, apple, mango, grapes, papaya,
in recent past were included as controls. The controls web@nana, guava and others), nuts (ground-nuts, cashew-nuts,
age and sex matched. almond, pista, grape-fruit, walnut), milk and milk products
(curd, butter milk, cheese etc.) and non-vegetarian items
Health, Habit and Diet Questionnaire (egg, meat, fish, chicken, pork and beef). Though, it was a
All the subjects were intemiived face to face using a time consuming task, which required many trained workers,
health, habit and diet questionnaire designed specially ftne subjects were convinced, and the information were
this study. The questionnaire included socio-demographgathered skillfully.
details, medical information, occupational details, family
history of cancer, habit of tobacco consumption and detailéshmple Collection
dietary patterns (through food-frequency questionnaire Fasting blood samples were collected into foiled vials
including over fifty food items). Details regarding habit ofcontaining EDTA as an anticoagulant. Prior consent was
tobacco consumption included type (chewing, smoking, @btained from all the subjects. The blood samples were
snuff), duration and frequency. The history on dietary habitentrifuged, plasma were collected into foiled vials and
included information regarding food (vegetarian, mixedstored at —8tT until analysed. To avoid exposure to light,
non-vegetarian), food type (boiled, oily), food taste (nonall the procedures including, collection, separation and
spicy, moderate, spicy), nutritional supplementation, amoustorage of the samples were carried out under dark

of oil and ghee consumed and food-frequency details. Tlw@nditions. The samples were analysed in duplicates.

Table 2. Socio-Demographic Details of the Subjects

DETAILS GROUPS CONTROLS OPC CANCER PATIENTS
(n=56) (n=146) (n=132)
16-30 25(44.6%) 78(53.4%) 06(4.5%)
AGE 31-45 24(42.9%) 49(33.6%) 48(36.4%)
(in years) 46-60 06(10.7%) 16(10.9%) 62(46.9%)
61-75 01( 1.8%) 03(2.1%) 16(12.1%)
MEDIAN AGE in years 325 30.0 50.0
GENDER Male 40 (71.4%) 142 (97.3%) 115 (87.1%)
Female 16 (28.6%) 4 (2.7%) 17(12.9%)
AREA Urban 31 (55.4%) 122(83.6%) 46 (34.8%)
Rural 25 (44.6%) 24 (16.4%) 86 (65.2%)
EDUCATION Uneducated 4 (7.1%) 22 (15.1%) 41 (31.1%)
Under graduates 33 (58.9%) 117 (80.0%) 86 (65.2%)
Graduates 19 (33.9%) 7 (4.8%) 05 (3.7%)
MONTHLY <1000 28(50.0%) 63 (43.2%) 105 (79.5%)
INCOME 1000-2000 9 (16.1%) 40 (27.4%) 8 (6.1%)
(in Rupees) 2000-5000 9 (16.1%) 32 (21.9%) 15 (11.4%)
>5000 10 (17.8%) 11 (7.5%) 4 (3.0%)
EXPOSURE TO No 36 (64.3%) 105 (71.9%) 75 (56.8%)
CHEMICALS Yes 20 (35.7%) 41(28.1%) 57 (43.2%)
<20 25 (44.6%) 75 (51.2%) 73 (55.3%)
BMI (Kg/m?) 20-25 22 (39.3%) 53 (36.2%) 54 (40.9%)
26-30 07 (12.5%) 14 (1 9.4%) 05 (3.8%)
>30 02(3.6%) 04(3.1%) -
MEAN BMI 21.18+0.811 20.760.342 19.790.327 (p=0.045)*

* As compared to the controls; OPC- patients with oral precancerous conditions; BMI- Body mass index
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Table 3. Details Regarding Habit of Tobacco Consumption

DETAILS CONTROLS OPC CANCER PATIENTS
(n=56) (n=146) (n=132)
TOBACCO NO 31 (55.4%) 3(2.1%) 10 (7.6%)
HABIT YES 25 (44.6%) 143(97.9%) 122 (92.4%)
TYPE OF SMOKING 5 (8.9%) 21 (14.4%) 57 (43.2%)
TOBACCO CHEWING 15 (26.8%) 81 (55.5%) 32 (24.2%)
HABIT BOTH 4 (7.1%) 39 (26.7%) 26 (19.7%)
SNUFF 1 (1.8%) 2 (1.4%) 7 (5.3%)
<5 - 11 (18.3%) 5(6.0%)
SMOKING 5-9 2(22.2%) 7 (11.7%) 3(3.6%)
DURATION 10-19 1 (11.1%) 13 (21.7%) 14(16.9%)
(in years) >20 6 (66.7%) 29 (48.3%) 61 (73.5%)
<5 3(15.8 %) 43 (35.8%) 6 (10.3%)
CHEWING 5-9 6 (31.6%) 36 (30.0%) 12 (20.7%)
DURATION 10-19 7(36.8%) 28 (23.4%) 18 (31.0%)
(in years) >20 3 (15.8%) 13 (10.8%) 22(38.0%)
<5 - 1 (50.0%) 1(14.3%)
SNUFF 5-9 - - 1 (14.3%)
DURATION 10-19 - - 2 (28.6%)
(in years) >20 1 (100%) 1(50.0%) 3 (42.8%)
OPC - Oral precancerous condition, BOTH — Tobacco smoking and chewing both
Assays SPSS (version 6.0). For statistical analysis p<0.05 was

B-Carotene and Vitamin-A: -carotene and vitamin-A considered statistically significant. ‘t’ test was performed
were estimated from plasma as described by Dugan et &r comparison of marker levels between two groups of the
(1976). Briefly, proteins were precipitated out using ethanokubjects. 95% Confidence Interval (Cl) was calculated for
Retinol and carotenes were extracted in petroleum etheange of observations. Odds ratio were determined to
Intensity of yellow colour was read at 450 nm which directlyexamine the disease risk among the subjects with habit of
correlated to the amount @fcarotene. Petroleum ether wastobacco. Receiver’s Operating Characteristic (ROC) curves
evaporated and the amount of blue colour produced afterere plotted to check discriminatory efficacy of the markers
adding trifluoroacetic acid, was read at 620 nm (for vitaminbetween controls and cancer patients. To evaluate the
A) within 15 to 20 second§-carotene (Merck, Germany) association of plasma vitamin levels with the extent of
and retinol (Sigma chemicals, U.S.A.) were used amalignancy, regression analysis was carried out. ANOVA
standards. test was also performed to examine variations in the mean

plasma vitamin levels with stage of malignant disease.
Vitamin-E: Vitamin-E was estimated
spectrophotometrically as described by Baker and FrarfResults
(1968). Plasma proteins were precipitated using ethanol.
Tocopherol and carotene were extracted in xylene and the Distribution of the controls, patients with OPC and
absorbance was read at 460 nm to measure total carotenesreated oral and pharyngeal cancer patients with respect
levels. a’-bipyridyl and ferric chloride were added, the to socio-demographic characteristics and other confounding
intensity of colour was read at 520 nm. Vitaminde ( variables obtained from health, habit and diet questionnaire
tocopherol) purchased from Merck, India, was used aare provided in Table 2. The subjects were distributed into
standard. Vitamin-E concentrations were calculated usinfpur different age groups. 53.4% of the patients with OPC
following formula: were from 16-30 years age group (younger age group) while
majorities of the cancer patients were from age group 31-60
(O.D. of sample at 520 nm - O. D. of sample at 460nm* years. Study included more than 70% males in all groups of
0.29) *Standard Concentration subjects. Out of 334 subjects, 59.6% were from urban area
O.D of standard at 520 nm and 40.4% were from rural area. Most of the subjects
received only primary education. 71% of the subjects were
from low-income group (<Rs. 2000 per month). Body mass
index (BMI, ratio of weight to height) was calculated for all
Statistical analysis was carried out using windows basdte subjects and they were categorized into four different

Statistical Methods
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groups. As shown, 51% of patients with OPC and 55% of Figure 1 shows the mean plasma level§-carotene,
cancer patients had BMI below normal value (BMI<20Kg/vitamin-A and vitamin-E in controls, patients with OPC and
mz). Mean BMI level was lower in patients with OPC anduntreated oral and pharyngeal cancer patients. A decrease
untreated cancer patients as compared to the controls.the plasma levels @carotene in patients with OPC was
Difference in mean BMI levels between controls and cancasbserved when compared to the controls. Further, there was
patients was statistically significant with p= 0.045. a significant decrease in plasft@arotene values in cancer
Details regarding habit of tobacco consumption are showpatients as compared to the patients with OPC (p=0.000) as
in Table 3. Approximately 45% of the controls, 98% of thewell as healthy individuals (p=0.000). Mean plasma vitamin-
patients with OPC and 92% of the patients with oral ané& levels were lower in patients with OPC and untreated oral
pharyngeal cancer were found to have habit of tobaccand pharyngeal cancer patients as compared to the controls
consumption in one or another form. 27% of the controlgp=0.031, p=0.071, respectively). However, mean plasma
56% of the patients with OPC and 24% of the cancer patientitamin-E levels in patients with OPC and in untreated oral
were having habit of tobacco chewing, while 9% of theand pharyngeal cancer patients were comparable. Patients
controls, 14% of the patients with OPC and 43% of the cancariith OPC and untreated oral and pharyngeal cancer patients
patients were smokers. 20% of the patients with OPC arshowed higher plasma vitamin-A levels than the controls.
untreated cancer patients and 7% of controls were found Kowever, the levels were comparable between patients with
have habit of both tobacco chewing as well as smokingdPC and untreated oral and pharyngeal cancer patients.
1.4% of subjects had habit of snuff, which was more common
among females. The cancer patients were found to have habit Table 4a shows comparison of plasma vitamin levels with
of tobacco on an average for more than 10 years. 95% confidence intervals between tobacco consumers and
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Figure 1. Bar Graph Showing Plasma Levels of3-Carotene, Vitamin-A and Vitamin—E in Controls and Patients

Statistical significance:

COMPARISON BCAROTENE VITAMIN-A VITAMIN-E

‘t’ value ‘p’ value ‘t’ value ‘p’ value ‘t'value ‘p’ value
Controls vs. OPC 1.29 0.198 1.95 0.054 2.18 0.031
Controls vs. Ca. Pts. 4.75 0.000 1.71 0.090 1.83 0.071
OPC vs. Ca. Pts. 5.08 0.000 0.078 0.438 0.73 0.466

OPC - Oral precancerous Conditions
Ca.Pts — Cancer patients
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Table 4a. Habit of Tobacco and Vitamin Levels

in

Controls, Patients with OPC and Untreated Oral and

Pharyngeal Cancer Patients

Table 4b. Odds Ratio for Comparison of Vitamin Levels
Between Tobacco Consumers in Controls and Patients

Comparisons B-Carotene Vitamin-A Vitamin-E
Groups [-Carotene Vitamin-A Vitamin-E
MEAN+S.E  MEAN+S.E MEAN+S.E WHT vs. NHT (Controls) 3.20 0.50 1.33
(95%C.1.) (95%C.1.) (95%C.1.) OPC vs Controls* 1.48 0.63 3.26
Cancer PTS. vs. Controls* 4.15%* 0.60 2.70
Controls NHT 1.730.23  0.40t0.09 12.17 0.55 Cancer PTS. vs. OPC* 2.80%* 0.95 0.80
(1.29-2.17) (0.28-0.52) (11.08 —13.26)
WHT 1.55+ 0.12 0.55+0.05 11.53+ 0.25 *OPC vs. Controls, Ca. Pts. vs.Controls, Ca. Pts. vs. OPC
(1.311 1.79) (o.4§_o .65) (11.05, —12.04) comparisons are between the tobbaco consumbers of respective
OPC WHT 1.46+0.05 0.64+0.03 09.08+ 0.43 group.
(1.35-1.58) (0.57—0.70) (08.23-9.93) ** P<0.05
Cancer WHT 1.030.05 0.63-0.03 09.84+ 0.46 OPC - Oral precancerous condition; NHT - No habit of tobacco
PTS. (0.93-1.13) (0.55—0.68) (08.93 — 10.75) WHT - With habit of tobacco; C.I - Confidence interval

CANCER PTS. - Cancer patients; Values expressed as mg/It.

nonconsumers. A decrease in the mean plasma lev@ls ofspecificity of the parameters to discriminate between the

carotene and vitamin-E was found in healthy individualgroups under comparison. The ROC curvefi-o&rotene,

having habit of tobacco consumption, patients with OPC agtamin-A and vitamin-E were within acceptable range with

well as untreated oral and pharyngeal cancer patients whargood discriminatory efficacy between controls and cancer

compared to the controls without habit of tobaccapatients.

consumption. 95% confidence intervals are also provided

in the table to indicate the lower and upper limits of the Figure 3 shows the regression curveffararotene with

observations. The Odds ratio was determined to examimespect to the stage of disease. PlaBrsarotene levels

the disease risk in the subjects. It is clear from Table IVshowed inverse association with extent of malignant disease

that the controls and patients with OPC having habit ofr?= 0.141, p= 0.001). The plasma vitamin-A and vitamin-E

tobacco as well as lower plasrzarotene levels were at a levels did not show any association with stage of the disease

higher risk of developing cancer (OR = 4.15, 2.8(The regression curves for vitamin-E and vitamin-A are not

respectively, p<0.05). shown). Figure as well as Table 5a and Table 5b (ANOVA

‘F'= 0.000), clearly indicate that a significant decrease in

Figure 2 shows ROC curves between controls and cancelasmep-carotene levels was observed with increase in the

patients. ROC curve is a more meaningful statistical methogiktent of disease i.e. from stage | to stage IV.

because it simultaneously considers both sensitivity and
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Figure 2. Receiver's Operating Characteristic (ROC)
Curves: Controls Versus Cancer Patients

Figure 3. Association of Plasma Vitamin Levels with the
Extent of Malignant Diseases
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Table 5a. Statistical Significance of Regression Analysis Table 5b. Vitamin Level Vetsus. Stage of the Disease:

Anova Table
PARAMETER P ‘p’ VALUE
B-CAROTENE — 0.001 PARAMETER FVALUE  SIGNIFICANCE OF ‘F
VITAMIN-A 0.022 0.225 B-CAROTENE 7.238 0.000
VITAMIN-E 0.003 0.649 VITAMIN-A 1.124 0.346
VITAMIN-E 1.874 0.139

Observations on food habits of the subjects (derived from
Health, habit and diet questionnaire analysis) precancerous diseases whereas, smoking habits, in addition
Several striking observations regarding dietary habits &6 chewing, were more common in the oral and pharyngeal
the subjects obtained from analysis of Health, habit and dieancer patients.
guestionnaire were as follows: More than 80 % of the Various micronutrients are reported to play a preventive
subjects consumed moderate to spicy food. Green leafgle against cancer. Hence, the diet plays an important role
vegetables/cruciferous, the rich sourceBafarotene and in the etiology of cancer. Importance of dietary intake of
vitamin-E were consumed only 1-2 times per week iwvitamins and their role as anti-carcinogenic agents has been
inadequate quantities. Consumption of carrots and tomatoesported by several investigators (Peto et al., 1981; Zeigler
the rich source ofi-carotene and vitamin-A was also 1989; Ibrahim et al., 1977). Dietary sources rich in carotene
irregular and inadequate. Potatoes, brinjal, onions, cabbageainly B-carotene), vitamin-A and tocopherols are believed
lady’s finger etc. were frequently consumed, due to low cosb provide a protective effect against cancer. It is essential
and easy availability of these vegetables. It was also obsentedstudy the role of diet as well as other factors like socio-
that around 80% of the subjects were unaware of tteemographic details, tobacco habits and their effects on the
association between dietary habits and cancer. Data of dietaigvelopment of cancer in Indian population. Poor nutritional
habits of current population clearly indicated that diet wastatus together with habit of tobacco consumption poses a
not balanced, and lacking in several essential micro-nutriemtajor risk factor for developing cancer. It has been reported
sources due to the consumption of cereals, pulses, green letifgt diet of the rural population of India is not sufficient and
vegetables, cruciferous vegetables, fruits, milk and millacks most of the essential nutrients (Vijayraghavan and Rao,
products etc. in inadequate amounts and not on regular bagdi898). There are several reports in which role of diet among
OPC (oral leukoplakia, oral submucous fibrosis) as well as
Discussion oral and pharyngeal cancer has been individually studied
among Indian population (Gupta et al., 1998; Gupta et al.,
The study of various etiological factors in oral andl999; Rao and Desai, 1998). However, to the best of our
pharyngeal cancer is of prime importance in reducing cancknowledge there is no report from Gujarat where majority
incidence. Tobacco consumption in any form is believed tof the population is vegetarian and habit of tobacco
be a potential etiological factor for development of oral andonsumption is more prevalent. Further, in this region 34 %
pharyngeal cancer. Etiology of tobacco related cancers, sucéincer cases are of oral cavity and pharynx (GCRI Registry,
as oral and pharyngeal cancer, in Indian population 5995) Majorities of the subjects in current study were from
different from that in Western population. Tobacco chewinggconomically poor group and did not consume green leafy
bidi/cigarette smoking, reverse smoking, snuffing, etc. areegetables and fruits on regular basis. In their diet, the
common in Indian population whereas, cigarette smokingegetables frequently used were potatoes, brinjal, onions
is more prevalent in Western countries. In current study, wetc., which are cheap in price and easily available. Further,
have gathered details regarding duration and type of tobacemjority of the subjects were unaware of the importance of
habit among healthy individuals, patients with OPC angroper dietary habits and its association with cancer as they
patients with oral and pharyngeal cancer. Majority of thavere only primarily educated. As reported by Rao et al,
patients with malignancy had history of tobaccadilliterates had 50-60% excess risk for pharyngeal cancer (Rao
consumption on an average for more than 10 years. Théal., 1999). The lack of balanced diet and poor economic
individuals with OPC such as oral leukoplakia andstatus is suggestive of poor nutritional status among
submucous fibrosis are more likely to develop cancer lat@opulation of Gujarat, India.
on (Paterson et al., 1996). Cox and Walker have reported Various epidemiological studies from other parts of India
that oral submucous fibrosis affects approximately 2.8nd world have reported that dietary intakgafarotene,
million people per year, in Indian subcontinent (Cox, 1996 itamin-A, vitamin-E and blood levels of these
Further, Gupta et al. have reported that oral precanceronscronutrients are inversely associated with the risk of
lesions are more prevalent in the younger (below 35 yearsancer (Palan et al., 1996; Zheng et al., 1993; Stahelin et al.,
age group (Gupta et al., 1998). In the current study, we foud®91; Chitkara et al., 1996). Assessment of serum/plasma
that more than 80% of patients having OPC were from agmicronutrient status is more reliable and biologically
range between 16-30 years. Further, we also found thaeaningful than dietary estimates of nutrients, as plasma
tobacco chewing was frequently associated with ordévels reflect the dietary intake, absorption, utilization and
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other metabolic aspects including depletion of serum/plasmaghich thereby may increase the risk of cancer (Faruque et
and tissue nutrients due to oxidative stress (Handelmannagit, 1995).
al., 1996). Our data revealed a decline in the mean plasmacChitkara et al. (1996) reported that the decrease in plasma
levels off3-carotene and vitamin-E in the patients with OPGvitamin-E concentrations is directly related with the increase
and untreated oral and pharyngeal cancer patients @sstage of breast cancer. In the present study, regression
compared to the controls, which are in agreement withnalysis revealed that there was negative correlation between
previous studies (Chitkara et al., 1996, Peng et al., 1998he mean plasma levels®arotene (p=0.000) with extent
The current findings that the patients exhibited lower vitaminf malignant disease. The results were strengthened by
levels than the controls have been statistically strengthen@®OVA analysis. There was a significant decrease in mean
by ROC curve analysis. The ROC curve revealed that tHevels of B-carotene with the increase in the stage of the
vitamin levels have efficacy to discriminate between controlgalignant disease (F=0.000).
and untreated cancer patients. The decrease in plasma levelsin conclusion, our study clearly indicates that habit of
of B-carotene and vitamin-E in cancer patients could be duebacco consumption, poor nutritional status and lack of
to the possibility that they react very rapidly with molecularawareness regarding association of diet with malignancy are
oxygen and free radicals, the role of which has beemajor risk factors in the etiology of oral and pharyngeal
implicated in carcinogenesis (Chitkara et al., 1996). It igancer in Gujarat. Individuals with habit of tobacco
also suggested that vitamin-E acts as a scavenger and protegssumption had lower levels @fcarotene and vitamin-E,
polyunsaturated fatty acids from peroxidation reactions isvhich might increase the risk for developing cancer. Both
head and neck cancer (Lal et al., 1996). Findings from th@alignancy and tobacco consumption may have caused the
two major trials; CARET (Omenn et al., 1996) and ATBClower level ofB-carotene and vitamin-E. The results are in
(The Alpha-Tocopherol, Beta Carotene cancer preventioagreement with various studies from various other countries.
study group, 1994), have reported that supplemdital Increased intake ¢§-carotene and vitamin-E may prevent
carotene alone or in combination with retinol appears te¢he formation of precancerous lesions, induce their remission
increase the risk of lung cancer particularly in currenbr inhibit the progression of precancerous lesions to
smokers. Further, Copper et al. (1999) have reported mmalignant disease. The trends provide interesting clues to
difference in plasma vitamin-A levels in untreated oral andhe causes and prevention of oral and pharyngeal cancer
pharyngeal cancer patients as compared to the controls.\whose etiology is not fully understood. The current
the current study, we have observed elevated levels of plasingestigation clearly warrants more studies in this region
vitamin-A in OPC and cancer patients as compared to thend attention of the researchers and policy makers.
controls. However, plasma Vitamin-A levels were
comparable between patients with OPC and untreated canggeknowledgement
patients. Nuclear retinoid receptors (RAR & RXR) are
mediators of retinoid actions and it is reported that retinoic The authors are sincerely thankful to Cancer Treatment
acid receptof} (RAR-B) is down regulated in premalignant Research Foundation,USA for financial support (Grant No.
and malignant head and neck cancer tissues (Xu et al., 199@).96-134) for this work.
This might be the reason for higher plasma vitamin-A levels
in the patients of our study group.

Tobacco along with poor nutritional status may cause
synergetic effect and pose higher risk of malignancy. ThéeferenceS
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