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ABSTRACT

Introduction: Arecoline, the main areca alkaloid of the betel nut, is reported to have cytotoxic, genotoxic, and mutagenic effects in various
cells. Study was undertaken with objective to assess salivary arecoline level in areca nut chewers as compared to that of nonchewers among
age group of 25 to 45 years at Jaipur India

Methodology: The patients reported to the Oral Medicine and Radiology Department of Rajasthan Dental College and Hospital, Jaipur, were
selected randomly for the study. The sample consisted of 100 patients among age group of 25 to 45 years of which 50 were areca nut chewers & 50
without any kind of chewing habit (areca nut/betel nut etc) formed the control group. Patient history of habits and clinical findings of subjects were
recorded on a pretested, predesigned structured Performa. The quantification of salivary arecoline levels was done by using, Agilent 1200 series
(HPLC system Germany) by Reversed-phase chromatography.

Results: Out of 100 patients, 71 were males and 29 were females between the age range of 25— 45 years. A Majority of chewers (82%) were males
that mean age of chewers group was 34.00 years while that of control group was 32.36 years. Results of this study found significant quantitative
alteration in the form of increased arecoline levels in chewers group and no arecoline level found in control group. Arecoline level was significantly
more in males as compared to females and showed positive correlation with increase in age.

Conclusion. Males arecanut chewers were at greater risk of oral pathogenicity which increases with age may as indicated by salivary arecoline
level.
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Introduction

Areca nut is the seed of the palm tree Areca catechu, nut has always
been referred to as supari or “betel nut chewing”, which is the fourth
most commonly used psychoactive substance, after caffeine, nicotine,
and alcohol. There is an estimated 600 million people chewing betel
nut worldwide.' It is a common habit and is a means of social
interaction in Asia, particularly the, South East Asia, South Pacific
islands, Papua New Guinea, Bangladesh, Pakistan, and India .* Some
serious health effects of areca nut chewing are recognized and the
International Agency for Research on Cancer has recently classified
regular use of areca nut as being carcinogenic to humans.’ Areca nut
contains the closely related alkaloids arecoline, arecaidine, guvacoline
and guvacine.’ Various preparations of areca nut are prepared in India
combined with the leaf of the betel vine, piper betle and slaked lime,
other fragrance and sweeteners, and marketed as gutkha and pan
masala. A survey done by Indian Dental Association (IDA) found that
10% to 14% of school students and 70% of college going students in
Mumbai chew gutkha and pan masala.’ Areca nut use is an
independent risk factor for oral squamous cell carcinoma , as well as
for the premalignant conditions leukoplakia and oral submucous
fibrosis.’ Arecoline, the main areca alkaloid of the betel nut, is reported
to have cytotoxic, genotoxic and mutagenic effects in various cells.
Arecoline causes DNA damage through inducing of reactive oxygen
species (ROS) and modulation of Matrix Mettalo Proteinase (MMP-2
& MMP-9) in pathogenesis.” It shows strong correlation to the
incidence of oral submucosal fibrosis, leukoplakia and oral cancer, and
has also been found to impose toxic manifestations in immune, hepatic
and other defense systems of the recipient.” Hence, Therefore
assessment salivary arecoline level in arecanut chewers as compared to
that of nonchewers will serves as important markers for future oral
carcinogenicity.

Objective:

To assess and compare the salivary arecoline levels in areca nut
chewers and non — chewers among age group of 25 to 45 years at Jaipur
India.

Methodology

The patients reported to the Oral Medicine and Radiology Department
of Rajasthan Dental College and Hospital, Jaipur, were selected
randomly for the study. The sample consisted of 100 patients among
age group of 25 to 45 years which were again divided into Group A &
Group B. 50 patients with areca nut chewing habit as per inclusion
criteria formed the group A and group B consisting 50 individuals
without any history of any kind of chewing habit (areca nut/betel nut
etc) formed the control group. Out of 100 patients, 71 were males and
29 were females between the age range of 25— 45 years.

Inclusion & exclusion Criteria

Areca nut chewers consuming at least 4 times 1 pouch or 15 days ina
month or 6 months in a year for more than three years and clinically
without any lesions. Patients with history of previous treatment for oral
squamous cell carcinoma or with any systemic disorder or on any
medication affecting the composition and flow of saliva were excluded
fromstudy .

After taking signed informed consent from each patient, history of
habits and clinical findings of subjects were recorded on a pretested,
predesigned structured Performa. The subjects of both the groups
were asked to rinse his/her mouth with deionized water, and then
unstimulated whole saliva was collected by spitting intol5 ml
polyethylene test tubes. Saliva samples were centrifuged at 402x g
(3000rpm) and decanted into fresh tubes for snap freezing in liquid
nitrogen and storage at -20°C. The quantification of salivary arecoline
levels was done by using, Agilent 1200 series (HPLC system
Germany) by Reversed-phase chromatography. Data obtained were
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analyzed by using appropriate statistical tests using computer software
MedCal 14.0.0. Value P<0.05 was taken as significant.

Results
1. Distribution of study participants according to age and sex:
Table 1: Distribution of study & control groups according to age

Age Group Chewers (A) Control (B) Total
No. % No. % No. %
25-30 17 34.00 24 48.00 41 41.00
31-35 14 28.00 11 22.00 25 25.00
36-40 10 20.00 7 14.00 17 17.00
41-45 9 18.00 8 16.00 17 17.00
Total 50 100.00 50 100.00 100 100.00
Mean age & SD 3400, SD 5.95 32.36, SD 5.97 P value = 0.172

Maximum participants (Tablel) belong to age group 25-30 years
(41%). Followed by age group 31-35 years (25%). And third highest
was in age group 36-40 years &  41-45 years both accounted for
(17%). On statistical analysis there was no significance difference
found between group A & B. ( p = 0.172 ), both groups were
comparable.

Table 2: Distribution of study and control groups according to sex

Sex Chewers (A) Control (B) Total
No. % No. %o No. %o
Male 41 82.00 30 60.00 71 71.00
Female 9 18.00 20 40.00 29 29.00
Total 50 100.00 50 100.00 100 100.00

Maximum participants (Table 2) were males counted for 71% and
females were 29%. mean age of male in chewers group was 34.59
years while that of female was 31.33 years. On application of unpaired
T- test this difference found to be statistically non- significant (p=
0.139).

Table 3: Comparison of Arecoline Level according to sex among
chewers

Sex N |Mean arecoline level [Std. Deviation| 'p' Value*
Male | 41 50.06 28.98 0.024
Female | 9 26.56 17.40

The maximum arecoline level found among chewers group in male
was 104.75pg/ml. and in female was 62.39ug/ml. The mean arecoline
level in males found to be 50.06pg/ml and in females were
26.56pg/ml. This shows that the arecoline levels in males were higher
than females. Mean arecoline levels of both the gender were compared
statistically using unpaired T-test and was significant statistically (p
value=0.024).

Arecoline Lovel (ug/mily
3

¥=3.9532x- 88.574
R:=0.675

20 % 30 33 40 48 20

Age (Years)

Graph 1: Correlation Between Age & Arecoline Level in Chewers
Group

Arecoline Level (ng/ml) 'p' Value
Pearson Correlation 0.822 0.0001
The above graph shows that there was good positive correlation ®=

0.822) between age of patient in chewers group and arecoline level and
this was found to be statistically significant (p=0.000).

Discussion

There were many studies done to investigate whether arecanut extract
cause carcinogenesis and toxic effect of arecoline as arecoline is a main
alkaloid of arecanut. The present study was done to estimate the
salivary arecoline level in arecanut chewers & non chewers.

Results of this study shows significant quantitative alteration in the
form of increased arecoline levels in chewers group and no arecoline
level found in control group. which is similar to the study conducted by
Nair et al in 1985" In the present study on comparing mean arecoline
level with gender among chewers group alone, a significant difference
in the mean arecoline levels between male and female gender was
noted. The mean arecoline levels were higher in males than females but
in this study findings are in contrast to the result to the similar study
given by Cox S etal in 2010’ in which no effect of gender was seen on
arecoline levels. But according to the survey study by Kawatra
Abhishek et al in 2012’ the high prevalence rate of arecanut chewers
with regards to duration and frequency of chewing were found more in
males than females and arecoline level also depends upon frequency of
chewing as given by Cox S et al in 2010 and in the present study in
chewers group the males were 82% and females were 18%. this may be
the reason why the arecoline level in male and female genders can give
the different variables in different studies.

The present study also shows that on correlating age and arecoline
level, the high age group chewers have high arecoline levels. As
according to our inclusive criteria the duration of consuming arecanut
should be more than 3 years and the chewers should be habitual if the
participant is of higher age group and is habitual chewers the frequency
of consuming arecanut increases which can results in higher arecoline
levelqwhich was also proved in similar study given by Cox S et al in
2010

Lee PH. et al in 2006" studied that Salivary concentration of arecoline
during BQ chewing has been detected to be up to about 140 pg/ml and
prolonged exposure to arecoline suppressed the proliferation of human
KB epithelial cells. This study suggests that habitual chewers have
higher arecoline levels. Many studies' have been published on
cytotoxic and genotoxic effects of arecanut as it alone can be the risk
factor for oral cancer.

REFERENCES

1. Gupta PC, Ray CS. Epidemiology of betel quid usage. Annals of the Academy of
Medicine Singapore 2004; 33 (4): 4-6.

2. Nelson BS, Heischober B. Betel nut: a common drug used by naturalized citizens from
India, Far East Asia, and the South Pacific Islands. Annals of Emergency Medicine 1999;
34(2):238-243.

3. TARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Some
Traditional Herbal Medicines, Some Mycotoxins, Naphthalene and Styrene, Lyon,
TARC Press 2002; 82: 171-274

4. Rooban T, Mishra G, Elizabeth J, Ranganathan K, Saraswathi TR. Effect of habitual
arecanut chewing on resting whole mouth salivary flow rate and ph. Indian J Med Sci
2008;60(3): 95-105.

5. Chandak RM, Chandak MG, Rawlani SM. Current Concepts about Areca Nut
Chewing. J Contemp Dent2013;3(2): 78-81.

6. Gupta PC, Warnakulasuriya S. Global epidemiology of areca nut usage, Addiction
Biology 2002; 7: 77-83.

7. Cox S, Vickers ER, Ghu S, Zoellner H. Salivary arecoline levels during areca nut
chewing in human volunteers. J Oral Pathol Med 2010;39: 465-9.

8. NairJ, Ohshima H, Friesen M, Croisy A, Bhide SV & Bartsch H. Tobacco-specific and
betel nut-specific N-nitroso compounds: Occurrence in saliva and urine of betel quid
chewers and formation in vitro by nitrosation of betel quid. Carcinogenesis 1985; 6:
295-303.

9. Kawatra Abhishek, Lathi Aniket, Kamble Suchit V, Sharma Panchshee, Parhar Gaurav.
Oral premalignant lesions associated with Areca nut and tobacco chewing among the
Tobacco industry workers in area of rural Maharashtra. National Journal of Community
Medicine 2012; 3(2): 334-338.

10. Lee PH, Chang MC, Chang WH, Wang TM, WangYJ, Hahn, HoYS, Lin CY, Jeng JH.
Prolonged exposure to arecoline arrested human KB epithelial cell growth: Regulatory
mechanisms of cell cycle and apoptosis. Toxicology 2006; 220: 81-89.

11. Chang MC, Lin LD, WuHL, HoYS, Hsien HC, Wang TM, Jeng PY, Cheng RH, Hahn
L] And Jeng JH. Areca nut-induced buccal mucosa fibroblast contraction and its
signaling: a potential role in oral submucous fibrosis-A precancer condition.
Carcinogenesis 2013;34(5): 1096-1104.

12.  Gupta PC , Ray CS. Epidemiology of betel quid usage. Annals of the Academy of
Medicine Singapore 2004; 33, no. 4,2004

13. Gupta PC , Warnakulasuriya S. Global epidemiology of areca nut usage,” Addiction
Biology, vol. 7,no. 1, pp. 77-83,2002.

14.  B.S.Nelson and B. Heischober, “Betel nut: a common drug used by naturalized citizens
from India, Far East Asia, and the South Pacific Islands,” Annals of Emergency
Medicine, vol. 34, no. 2, pp. 238-243, 1999.

15.  N.-S. Chu, “Effects of Betel chewing on the central and autonomic nervous systems,”
Journal of Biomedical Science, vol. 8, no. 3, pp. 229-236, 2001. 5.
http://www.martinfrost.ws/htmlfiles/gutka.html 6. Mutagenesis (2004) 19 (4): 251-262.
doi: 10.1093/mutage/geh036 7. Gupta, Ray. RespirologyVolume 8, Issue 4, pages
419-431, December 2003

16.  C. R. Trivedy, G. Craig, and S. Warnakulasuriya, “The oral health consequences of
chewing areca nut,” Addiction Biology, vol. 7, no. 1, pp. 115-125,2002.

17. F. S. Mehta, M. K. Sanjana, and M. A. Baretto, “Relation of betel leaf chewing to
periodontal disease,” The Journal of the American Dental Association, vol. 50, pp.
531-536,1955.

18.  C.-H. Tseng, “Betel nut chewing is independently associated with urinary albumin
excretion rate in type 2 diabetic patients,” Diabetes Care, vol. 29, no. 2, pp. 462-463,
2006.

19. C.-R. Hung and J.-T. Cheng, “Betel quid chewing damaged gastric mucosa: protective
effects of cimetidine and sodium bicarbonate,” Chinese Journal of Physiology, vol. 37,
no.4,pp.213-218,1994.

20. R.F. H.Taylor, N. Al-Jarad, L. M. E. John, D. M. Conroy, and N. C. Barnes, “Betel-nut

I International Journal of Scientific Research |—| 59 |



Volume-6 | Issue-12 | December-2017 ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 93.98

. ________________________________________________________________________________________________________________|
chewing and asthma,” The Lancet, vol. 339, no. 8802, pp. 11341136, 1992.

21. M. Deahl, “Betel nut-induced extrapyramidal syndrome: an unusual drug interaction,”
Movement Disorders, vol. 4,no. 4, pp. 330-333, 1989.

22. S.-H. Lin, Y.-F. Lin, S. Cheema-Dhadli, M. R. Davids, and M. L. Halperin,
“Hypercalcaemia and metabolic alkalosis with betel nut chewing: emphasis on its
integrative pathophysiology,” Nephrology Dialysis Transplantation, vol. 17, no. 5, pp.
708-714,2002.

23.  R.N. Chakrabarti, K. Dutta, K. Ghosh, and S. Sikdar, “Uterine cervical dysplasia with
reference to the betel quid chewing habit,” European Journal of Gynaecological
Oncology, vol. 11,no. 1, pp. 57-59, 1990.

24, M.-T.Wu,D.-C. Wu, H.-K. Hsu, E.-L. Kao, and J.-M. Lee, “Relationship between site of
oesophageal cancer and areca chewing and smoking in Taiwan,” British Journal of
Cancer, vol. 89, n0. 7, pp. 1202-1204,2003.

25. C.-A. Sun, D.-M. Wu, and D.-M. Wu, “Incidence and cofactors of hepatitis C virus-
related hepatocellular carcinoma: a prospective study of 12,008 men in Taiwan,”
American Journal of Epidemiology, vol. 157, no. 8, pp. 674-682,2003.

26. C. de Costa and A. R. Griew, “Effects of betal chewing on pregnancy outcome,”
Australian and New Zealand Journal of Obstetrics and Gynaecology, vol. 22, no. 1, pp.
22-24,1982.

27. C.-H. Tseng, “Betel nut chewing and incidence of newly diagnosed type 2 diabetes
mellitus in Taiwan,” BMC Research Notes, vol. 3, article 228,2010.

28. C.-H. Tseng, “Betel nut chewing is associated with hypertension in Taiwanese type 2
diabetic patients,” Hypertension Research, vol. 31,n0. 3, pp. 417-423,2008.

29. T.-Y.Lan, W.-C. Chang, Y.-J. Tsai, Y.-L. Chuang, H.-S. Lin, and T.-Y. Tai, “Areca nut
chewing and mortality in an elderly cohort study,” American Journal of Epidemiology,
vol. 165, no. 6, pp. 677-683,2007.

30. W.M. Tilakaratne et al.Oral Oncology (2006) 42, 561568 23. Nayak Ajay et al. Letters
to Editor. The hazards of Gutkha chewing ; OOOE 2010; 5:548

31. Ranganathan K, Uma Devi M, Joshua E, Kirankumar K, Saraswathi TR. Oral
submucous fibrosis: a case control study in Chennai South India. J Oral Pathol Med
2004;33:274-7.

32.  Gupta PC, Sinor PN, Bhonsle RB, Pawar VS, Mehta HC. Oral submucous fibrosis in
India: anew epidermic. Natl Med J India 1998;11:113-6.

33.  Jacob BJ, Straif K, Thomas G, Ramadas K, Mathew B, Zhang ZF, et al. Betel quid
without tobacco as a risk factor for oral precancers. Oral Oncol 2004;40:697-704.)

34. Shah N, Sharma PP. Role of chewing and smoking habits in the aetiology of oral
submucous fibrosis (OSF): a case control study. J Oral Pathol Med 1998;27:475-9.

35, Sinor PN, Gupta PC, Murti PR, Bhonsle RB, Daftary DK, Mehta FS, et al. A case-control
study of oral submucous fibrosis with special reference to the actiologic role of areca nut.
J Oral Pathol Med 1990;19:94-8.

36.  http://sites.google.com/site/quitnut

37. Shah N, Sharma PP. Role of chewing and smoking habits in the etiology of oral
submucous fibrosis (OSF): a case-control study. J Oral Pathol Med 1998;27:475-9.

38.  Murti PR, Bhonsle RB, Pindborg JJ, Daftary DK, Gupta PC, Mehta FS. Malignant
transformation rate in oral submucous fibrosis over a 17- year period. Community Dent
Oral Epidemiol 1985;13:340-1.

39. [Isaic van der Waal *Potentially malignant disorders of the oral and oropharyngeal
mucosa; terminology, classification and present concepts of management. Oral
oncology 2008.

40. Rajalalitha P, Vali S. Molecular pathogenesis of oral submucous fibrosis—a collagen
metabolic disorder. J Oral Pathol Med 2005;34:321-8

| 60 |—| International Journal of Scientific Research I



	Page 1
	Page 2
	Page 3

