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ABSTRACT

Background: The International Agency for
Research on Cancer (IARC) updated its judgment
in 2004 that areca nut alone and betel quid with or
without tobacco were harmful to humans. Chemical
hepatocarcinogenesis may be accelerated by areca
nut. Oral sub mucous fibrosis (OSF), other oral
potentially malignant disorders (OPMDs), and
malignant disorders (MDs) have all been linked to
areca nut components, according to research.
Objectives: In this study, the relationship between
betel nut chewing and the development of oral sub
mucous fibrosis and other potentially malignant
disorders was examined, along with an assessment
of the risk of liver fibrosis.

Methodology: It is a type of case-control study for
duration of one year. Based on the chosen groups
and exclusion criteria, a total of 120 subjects were
chosen. Following the completion of a thorough
case history, blood samples were obtained in order
to perform liver function testing (Serum Glutamic
Oxaloacetic Transaminase (SGOT),Serum
Glutamic ~ Pyruvic = Transaminase  (SGPT).
Following the gathering of lab reports, the
outcomes were evaluated, examined, and connected
to each subject's case history.

Results: The descriptive statistics show that SGOT
and SGPT values remain identical between controls
and other PMDs due to Betel Nut Habit, with a
mild numerical rise in OSMF patients. However,
the increased SD in OSMF indicates greater
variability and reduces statistical significance.
Conclusion: The present study showed the
increased SGOT, SGPT levels in OSMF, compared
to patients with other PMD’s and control group.
When compared to patients with other PMDs
caused by betel nut, OSMF patients are at increased
risk of developing liver fibrosis even though
statistically not significant.

Keywords: Oral submucous fibrosis, potentially
malignant disorders, Liver fibrosis, Betel nut

I. INTRODUCTION

Consumption or chewing of areca nut
(AN), the seed (endosperm) found in the fruit of the
Areca catechu tree, is a cultural habit in the tropical
countries of South Asia, the Asian Pacific region,
and some parts of East Africa(l) AN causes oral
squamous cell carcinoma (OSCC) and oral
potentially malignant disorders (OPMD) such as
oral submucous fibrosis (OSF), oral leukoplakia
(OL), oral erythroplakia (OE) and lichenoid
reactions(2)(3). In addition, AN-induced OPMDs
have recorded various rates of malignant
transformation(4).

Non-alcoholic ~ fatty  liver  disease
(NAFLD) is one of the most frequent liver illnesses
nowadays. It has been linked to obesity,
hypertension, dyslipidaemia, type 2 diabetes,
cardiovascular disease, and even death. (5)
Furthermore, NAFLD raises the risk of liver
fibrosis, cirrhosis, and hepatocellular cancer (6).
Hepatocellular carcinoma is one of the most
frequent, dangerous, and common malignant
human tumors. Chewing betel nut which contain
nitrosamines, may cause methylation and
cyanoethylation of liver DNA, causing
hepatocytegenotoxicity and, in the long run, liver
cancer. Chemically, areca nuts may cause
hepatocarcinogenesis. The betel leaf, on the other
hand, has significant quantities (15 m-lg fresh
weight) of safrole, which is known to induce liver
cancer in rats(7)

People of Asian heritage are more likely to
have oral sub mucous fibrosis (OSMF), a
potentially cancerous condition (8). It is a long-
term inflammatory disease marked by increasing
oral connective tissue fibrosis that restricts mouth
opening and makes eating, swallowing, and
speaking more challenging. It has been shown to be
an oral precancerous illness with a 7.6% malignant
transformation rate. (9)

There is strong evidence from a number of studies
that areca nut is the main etiological cause of OSF.
The role of areca nut components in the
pathophysiology of OSF has been extensively
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studied over the past 20 years. The majority of the
clinical features seen in elucidating the genesis and
pathophysiology of this illness are evidently
explained by fibrosis and hyalinization of sub
epithelial tissues (8).

Chewing of betel nuts has a significant
risk of oral cancer oral cancer development(8).
There is a dose-response link between the amount
of quid consumed daily and the length of chewing
time and the risk of oral cancer. (9)

Therefore, this study aids in the early
detection of liver toxicity in patients with OSF and
other potentially malignant disorders, it may also
demonstrate that OSF and liver toxicity can co-
occur with betel nut as an independent risk factor;
and it may aid in the determination of the
incidence of risk of liver toxicity in the patients
with betel nut chewing habit with potentially
malignant disorders other than oral sub mucous
fibrosis. And also this study aimed at estimation of
haemoglobin levels in patients with betel nut
chewing habit.

II. MATERIALS AND METHODS

A total of 120 participants from the
Rayalaseema region (Kadapa district) were divided
into 3 groups 40 individuals in each group
according to the inclusion and exclusion criteria
listed below. Group 1 consists of patients who
chew betel nuts and have a history of OSF; Group 2
consists of patients who chew betel nuts but have
no history of other PMDs (such as leukoplakia,
lichenoid contact response, or erythroplakia); and
Group 3 consists of patients who do not chew betel
nuts and have no history of OPMDs (control
group). The study groups' inclusion criteria
included those who chewed areca nuts and healthy,
normal individuals in the control group.
Additionally, patients ranging in age from 18 to 45
were included.

Criteria for exclusion Patients on
medications that cause liver toxicity, patients with
any other co-morbid condition, patients who should
not regularly smoke or drink alcohol, patients with
a history of hepatitis B virus (HBV) infection,
patients with a history of hepatocellular cancer,
patients with a history of alcohol consumption,
patients with any systemic disease that may cause
live fibrosis, older people over 45 because they
would be susceptible to physiologic fibrotic
changes in the liver.

A total of 120 subjects—40 from each
group—were chosen from the Oral Medicine and
Radiology outpatient clinic. Before the trial started,
each participant gave their informed consent,

institutional ethical committee approval was done.
To gather data on age, sex, educational attainment,
and Dbetel nut eating habits, a structured
questionnaire was created.

It was deemed usual to chew one or more
arecanuts daily for a minimum of one year. With
the aid of a questionnaire, each patient provides a
thorough case history with regard to liver function.
Following the collection of each subject's case
history, blood samples were taken under
appropriate aseptic circumstances without causing
any harm to the subjects. The obtained samples
were sent to the lab for a liver function test. Serum
glutamic oxaloacetic transaminase (SGOT), serum
glutamic pyruvic transaminase (SGPT) levels were
measured, examined, and correlated with each
subject's case history following the gathering of lab
reports.

III. RESULTS

Data was entered in MS Excel and
imported to SPSS version 26. A total of three
groups were compared: healthy controls (Group 3),
individuals with other PMDs due to betel nut
chewing habit (Group 2), and clinically diagnosed
OSMF patients (Group 1). Welch's one-way
ANOVA was used to assess differences in
biochemical parameters across the groups. The
analysis revealed no statistically significant
differences in SGOT (p = 0.444) or SGPT (p =
0.892) levels among the three groups. However, a
numerical increase in mean values was observed in
the OSMF group compared to the other two groups.
Descriptive statistics revealed that both SGOT and
SGPT levels were comparable in controls and
individuals with other OPMDs due to betel nut,
with a mild increase in OSMF; however, the large
variability within the OSMF group reduced
statistical significance. Overall, the findings
highlight that although liver enzyme levels show a
non-significant upward trend with the progression
from habit to disease.
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TABLE 1. Welch One-Way ANOVA for SGOT, SGPT and Haemoglobin

Variable | F-value | dfl | df2 | p-value
SGOT 0.825 2 48.4 | 0.444
SGPT 0.115 2 45.6 | 0.892

P<0.05* is considered statistically significant

The Welch ANOVA results indicate that
SGOT (p = 0.444) and SGPT (p = 0.892) do not
differ significantly among the three
groups—controls, betel nut chewers, and OSMF
patients. Although enzyme levels tend to rise
slightly in OSMF, the differences are not
statistically meaningful.

TABLE 2. Descriptive Statistics of Biochemical Parameters across Groups

progression.

Variable | Group N | Mean | SD SE
SGOT Control 39 130.15 | 871 | 140
other PMDs due to Betel Nut Habit | 39 | 30.15 | 8.71 1.40
OSMF 21 | 33.81 | 12.14 | 2.65
SGPT Control 39 | 35.26 | 8.51 | 1.36
other PMDs due to Betel Nut Habit | 39 | 35.26 | 8.51 1.36
OSMF 21 | 37.05 | 16.41 | 3.58
P<0.05* is considered statistically significant
The descriptive statistics show that SGOT
and SGPT values remain identical between controls
and other PMDs due to Betel Nut Habit, with a
mild numerical rise in OSMF patients. However,
the increased SD in OSMF indicates greater
variability and reduces statistical significance.
TABLE 3A. Games—Howell Post-Hoc Test for SGOT
Comparison Mean Difference | p-value
Control vs other PMDs due to Betel Nut Habit | 0.00 1.000
Control vs OSMF -3.66 0.450
other PMDs due to Betel Nut Habit vs OSMF | -3.66 0.450
P<0.05* is considered statistically significant
Post-hoc comparisons reveal no difference
in SGOT levels between controls and other PMDs
due to betel nut (p = 1.000). Although OSMF
patients exhibit higher SGOT (mean difference
~3.66 U/L), the difference remains statistically
non-significant (p = 0.450). This suggests only a
non-significant upward trend in SGOT with disease
TABLE 3 B. Games—Howell Post-Hoc Test for SGPT
Comparison Mean Difference | p-value
Control vs other PMDs due to Betel Nut Habit | 0.00 1.000
Control vs OSMF -1.79 0.887
Other PMDs due to Betel Nut Habitvs OSMF | —1.79 0.887
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P<0.05* is considered statistically significant

SGPT levels are identical between
controls and other PMDs due to betel nut, and
although slightly higher in OSMF patients, the
difference is not significant (p = 0.887). SGPT does
not appear to be a reliable biochemical indicator
distinguishing early exposure (habit alone) from
established OSMF.

Table 4: Descriptives

V. DISCUSSION

The majority of chronic liver illnesses
involve structural and functional changes, including
liver fibrosis.(10)OSMF is primarily observed in
areca nut users which are severe, progressive, and
morbid illness.(11) The aberrant fibroblast
deposition in the underlying connective tissue is the
cause of the marked rigidity of the oral mucosa,
which eventually reduces the mouth's opening.(12)
Chewing areca nuts can cause burning sensations
and sporadic oral mucosal ulcers on the lips and
soft palate. Chewing areca nuts is strongly linked to
the development of OSMF, leukoplakia, and oral
cancer. (13)(14)Due to common dietary or cultural
practices, the disease is unique in that it is limited
to a certain geographic area. The majority of
Indians chew areca nuts together with tobacco.
There was a direct correlation between OSMF and
chewing frequency. (15) Extensive experimental
research has demonstrated that areca nut is
carcinogenic and mutagenic. (16,17) The areca
nut's arecoline and arecadine are primarily in
charge of aberrant fibroblast development and
collagen  synthesis, which cause OSMF's
connective  tissue to  gradually  change.
(18)(19)(20)(21). Collagen is cross-linked by lysyl
oxidase, while areca nut flavonoids, chatechin, and
tanin further stabilize the process.
(22)(23)(flowchart 1)

Group N | Mean Age (years) | SD (years)
OSMF 21 | 38.48 3.66
other PMDs due to Betel Nut Habit | 39 | 35.90 5.13
Control 39 | 36.26 5.19

IV.
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FLOW CHART 1: MECHANISM OF FIBROSIS BY ARECANUT

According to the current study, it is a
younger age group disease that primarily affects
men rather than women, which is consistent with
earlier research. (24)(25)(26) All areca nut chewing
participants with OSMF, other PMDs either by
itself or in conjunction with tobacco, lime, or piper
betel leaf.

The majority of the study participants
were regular kharrha users. Mature white half-cut
areca nut pieces are combined with tobacco and
lime in the manual preparation known as kharrha.
Gutkhawas taken by majority of patients in group
2. Chewing areca nuts in any form took an average
of five to seven years. The average amount
consumed in any form each day was between 24
and 28 g, and the average frequency of
consumption was two to six times each day.
According to Shah and Sharma, daily consumption
was more important than the habit's overall
duration.(27) According to Ahmed et al., people
who have been using areca nuts continuously for
longer than five years are more likely to develop
OSMF.(28)

When compared with healthy controls,
other PMDs and OSMF had higher mean serum
SGOT and SGPT, and a positive link was
discovered. Transaminase levels in OSMF patients
were shown to be significantly elevated by CD
Anuradha and C. S. Shyamala Devi.(29)Choube
and Bhowate found that OSMF and OSMF with
oral lichenoid lesion had higher levels of
transaminase, alkaline phosphatase bilirubin, and

HCV RNA. (30)Studies carried out in Thailand
have shown that a large increase in liver enzymes
in areca nut users is associated with a high risk of
developing liver cirrhosis and liver cancer. (31)The
high concentration of safrole, alkaloids, and
nitrosamines in areca nut and its metabolites, as
well as their interaction with bacterial nitrite
molecules during chewing and swallowing, are
responsible for their hepatotoxicity
andhepatocarcinogenicity. (32) (flow chart 2)
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safrole, alkaloids, and nitrosamines

bacterial nitrite compounds while chewing
and swallowing

methylate and cyanoethylate liver DNA

Hepatotoxicity and hepatocarcinogenicity
FLOW CHART 2: MECHANISM OF HEPATOTOXICITY BY ARECA NUT

Nitrosamines unique to areca nuts have
the potential to methylate and cyanoethylate liver
DNA, which is harmful to hepatocytes. (32)
Additionally, liver fibrosis, scleroderma, and other
fibrotic disorders have been linked to lysyl oxidase.
(33) Extensive collagen deposition akin to OSMF
results from unnecessary suppression of matrix
metalloproteinase enzymes, and safrole and
arecoline work in concert to boost MMP-9 (TIMP-
1) production. (34) In addition to causing oral
cavity fibrosis, elevated TIMP-1 in the blood may
also be responsible for the fibrotic alterations in the
liver.

VI. CONCLUSION

The present study showed the increased
SGOT, SGPT levels in OSMF, compared to
patients with other PMD’s and control group. This
indicates that Areca nut specific nitrosamines may
methylate and cyanoethylate liver DNA which is
genotoxic to hepatocytes.When compared to
patients with other PMDs caused by betel nut,
OSMF patients are at increased risk of developing
liver fibrosis even though statistically not
significant. Clinician treating the cases of
OSMFshould consider liver functioning tests
before formulating treatment plan.
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