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Vitamins, such as A, fi carotene, C, E, B,, and folate, are the micronutrients with the strongest evidence 
of having a link to cancer prevention and control. Deficiency of these vitamins at the dietary, systemic 
or mucosal level will interact with tobacco use and increase the risk of oral precancerous lesions. The 
objective of this study was to (1) establish the baseline circulating levels of these vitamins in our 
normal population with and without tobacco use and (2) compare these levels with the values obtained 
in cases of oral leucoplakias. 50 normal controls with 25 each in chewers and non-chewers, matched for 
age and sex, were selected. 50 cases of oral leucoplakias (clinically detectable white patches) from the 
field constituted the study group. Simultaneous measurement of serum vitamin B,, and folate were 
carried out by radioassay. The other serum vitamins were estimated spectrophotometrically. Except 
for serum vitamin E, all the other serum vitamin levels were significantly decreased in oral 
leucoplakias compared to the controls. Cancer chemopreventive agents acting as inhibitors of both 
initiation and promotion, as analysed in our population, is promising for further intervention trials. 
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INTRODUCTION 
Epidemiological and experimental data have suggested that 
some micronutrients, including various carotenoids, retinoids 
and 2-tocopherol may have chemopreventive activity against 
certain types of cancers [l-5]. Oral cancer and preneoplastic 
oral leucoplakia (whitish patches that cannot be removed by 
scraping) occur in buccal mucosal cells. It has been shown that 
intake of p carotene, 2-tocopherol (vitamin E) and retinol 
(vitamin A), or its analogues causes regression of oral 
leucoplakia, thus preventing its progression to cancer [&lo]. 
In India, tobacco and/or betel use is accepted as the most 
important risk factor for oral precancers and oral cancer [ 11, 
121. Smokeless tobacco users are at high risk of precancerous 
lesions which transform to neoplasms at a rate of 335”. per 
year [ 131. There is a growing body of evidence which supports 
the association between low systemic levels of folate and/or 
vitamin B,, and an increased risk of cancer and precancer in 
epithelial tissues [ 14, 151. A positive association may also have 
importance in supporting and expanding the clinical work of 
Heimburger and collaborators [16] who have suggested that 
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the treatment of epithelial precancers with B,, and folate 
supplements prevents their transformation into neoplasms. 
Our objective was to establish the baseline circulating levels of 
these micronutrients in our normal population with and 
without tobacco chewing and to compare these levels with the 
values obtained in cases of oral leucoplakias, to evaluate the 
possibility of clinical supplementation of vitamins in oral 
leucoplakias. 

MATERIALS AND METHODS 
50 normal controls with 25 each in chewers and non- 

chewers, matched for age and sex were selected. 50 cases of oral 
leucoplakia (clinically detectable white patches) from the field 
constituted the study group. 

Blood was drawn from each subject, after an overnight fast, 
by venipuncture into a foil wrapped tube. The clot was allowed 
to retract in a dimly lit room. The serum was separated and 
stored in 0.50 ml aliquots at - 70°C until analysis. The entire 
analysis of vitamins was carried out in dim light. 

Vitamin A and b carotene were estimated spectrophoto- 
metrically using trifluoroacetic acid as the chromogenic agent 
[17]. Retinyl acetate and b carotene used as standards were 
obtained from Sigma Chemical Co., St. Louis, Missouri, 
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U.S.A. Petroleum ether, ethanol and chloroform used as 
solvents were of AR grade. Vitamin E was estimated as 
described by Baker and Frank [18]. Tocopherol from Sigma 
was used as a standard, dipyridyl and ferric chloride were of 
AR BDH grade. 

vitamins are observed in oral leucoplakias compared to the 
normal controls. 

DISCUSSION 
Vitamin B,, and total folic acid were estimated by the Recently, efforts in cancer prevention have focussed on the 

radioassay method using dual count solid phase no boil importance of dietary intake of vitamins and micronutrients. 
reagents (Diagnostic Products Corporation, Louisiana, Many micronutrients occur in the same foods and their intake 
U.S.A.). co57 vitamin B,, and In5 folic acid were used as is highly intercorrelated. It is difficult to separate the effect of 
tracers. The reproducibility (CV up to 79;) and recovery of one from another. Any observed effect may disappear in 
these assays (90-9541,) were satisfactory. Statistical analyses analysis when adjustments are made for other correlated 
was carried out using Student’s t test. nutrients. 

RESULTS 
Figure 1 shows the mean serum levels of antioxidant 

vitamins A, b carotene, C and E in normal non-chewers, 
normal chewers and leucoplakias. A significant decrease in the 
serum levels of vitamin A, 8 carotene and C, except vitamin E 
were found in chewers compared to normal non-chewers 
(P<O.OOl, 0.05, 0.001, respectively). The serum vitamin 
levels, except vitamin E, were significantly low in oral 
leucoplakias compared to the normal controls. 

Table 1 shows the mean serum levels of folate and vitamin 
B,, in normal non-chewers, normal chewers and oral leuco- 
plakias. A significant decrease in the serum levels of these 
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Fig. 1. 

Table 1. Serum folate and B,, levels in controls and oral leucoplakias 
(mean+ S.E.M.) 

Group 

Folate Vitamin B,, 

(nmol/l) (pmol/l) 

1. Controls 

(A) Non-chewers 

n=25 

(B) Chewers 

n=25 

2. (C) Oral leucoplakias 

n=50 

30.4*0.90 306.4& 58.3 

13.4kO.91 162.0+21.9 

8.4+0.86 125.8 * 12.4 

Significance was as follows: 

Folate B,, 

A versus B P<O.OOl A versus B P<O.Ol 

B versus C Pt0.01 B versus C P<O.Ol 

C versus A P < 0.00 1 C versus A P < 0.001 

Green leaf vegetables and fruits are excellent sources of 
folate 8 carotene and ascorbate, whereas foods of animal origin 
are good secondary sources of folate and the only dietary 
source of cobalamin. The literature has described the benefits 
of folate [19-211, cobalamin [20], carotene [22-251 and 
ascorbate [26, 271 in reducing the risk of cancer or oral 
precancer in epithelial tissues. These nutrients are likely to 
take the active role in the risk reduction effect. The blood 
concentration of carotene, ascorbate and folate have been 
shown to be lower in tobacco smokers than in non-smokers 
[28-301 and the buccal mucosal cells of tobacco smokers were 
shown to have a decreased concentration of folate [31]. Our 
study shows significantly very low levels of serum vitamins A, 
8 carotene, C, folate and B,, in tobacco chewers than in 
non-chewers. Although, it cannot be suggested that the 
chewing of tobacco has the same effect on the body as smoking 
tobacco, some of the carcinogenic substances present in 
tobacco smoke are also present and released in the chewing of 
the tobacco quid. Carotene and ascorbate can function as 
antioxidants [32, 331, protecting the epithelium against 
cellular and genetic damage from free radicals generated from 
the tobacco quid. Ascorbate prevents the formation of 
carcinogens [32], whereas 8 carotene is an intracellular 
antioxidant functioning as a blocking agent [34]. Carotene may 
also be important as a retinol precursor. Folate and cobalamin 
act as cancer suppressors. Sufficient quantities of folate and 
cobalamin are required for the adequate functioning of a 
cellular repair mechanism to control damage from cytotoxic 
and genotoxic manifestation, thus inhibiting neoplastic trans- 
formation [35]. The chemopreventive actions of these 
nutrients are linked. Folate is crucial in the metabolic 
pathways of DNA synthesis, and methyl cobalamin is required 
as a coenzyme for methionine synthase, an enzyme involved in 
a critical C-l transfer in the folate metabolism. A deficiency of 
cobalamin which slows or shuts down the methyl transfer, 
causes the body’s folate to accumulate as 5 methyl tetrahydro- 
folate, unable to be demethylated to tetrahydrofolate, and 
returned for use in other essential folate pathways. Tetra- 
hydrofolate is required in a pathway that produces the DNA 
precursor material deoxythymidine monophosphate from 
deoxyuridine monophosphate. In a state of folate or cobalamin 
deficiency, deoxythymidine monophosphate may not be 
present in sufficient quantity, and nucleotide biosynthesis can 
be slowed or halted [36]. Folate sensitive fragile sites exist in 
human chromosomes [37-391. 

The chemopreventive importance of blood or tissue folate 
and cobalamin concentration is not as obvious as that of the 
antioxidant micronutrients, but in rural south India, folate or 
cobalamin might be the critical chemopreventive micro- 
nutrients. Several investigators noted that the Indian diet, 
particularly in the poor and in strict vegetarians, was lacking in 
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folate and cobalamin and that Indian populations have lower 

blood concentrations of these micronutrients than a Western 

population [40-441. 
The lack of certain micronutrient rich foods in the diets of 

South Indian tobacco/betel quid chewers may be associated 

with increased risk of precancerous lesions. The subclinical 

deficiency of certain chemopreventive micronutrients, caro- 

tene, ascorbate, folate and cobalamin, available only in 

marginal quantities in the diets, may be a factor for the 

increased risk. Supplementation trials to determine the 

effectiveness of these micronutrients as a weapon to reduce 

the high incidence of oral premalignancy is an obvious next 

step. 
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