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ABSTRACT

Background: Oral squamous carcinoma cell is generally defined as an oral
neoplastic disorder in the mouth. Hence, the OSCC originate from the epithelial
lining, which is present in the oral cavity. Most cancers begin with lips and
Article History mouths in squamous cells, thin and flat cells that affect the lips and the oral

Volume 6, Issue 5, 2024 cavity. So that’s why they are called squamous cell carcinomas.
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ok 10 SATAAEJB5.6.8.404, 41,5855 Objective: To evaluate the correlation between OSCC, paclitaxel and

biochemical status.

Methodology: 5.0 ml venous blood sample of 60 patients of OSCC treated with
Paclitaxel and 50 Blood sample of Healthy individuals was taken in clotted gel
vial from Oral and Maxillofacial department, Mayo hospital Lahore. Blood was
further processed for the estimation of Reduce Glutathione (GSH), Catalase
(CAT), Superoxide Dismutase (SOD), Malondialdehyde (MDA), Estimation of
Nitric oxide (NO), Estimation of micronutrients (Vitamin A, Vitamin C and
Vitamin E), Estimation of AOPPs, Estimation of AGEs, Liver Functions tests
(LFTs), Lipid Profile, Estimation of urea and creatinine and Electrolytes
concentration by flame photometer (Na+ and K+) by kit method.

Results: The serum NO level in diseased person is 0.46 + 0.62 while in
controlled healthy person is 4.21 + 1.17. The serum NO is significant statistically
(p= 0.001 < 0.05). Level of MDA in diseased person is 0.64 + 0.45 while in
controlled healthy person is 3.18 + 0.11.
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Hence, MDA is significant statistically (p= 0.000 < 0.05). Level of CAT in diseased
person is 11.11 +£0.12 while in controlled healthy person is 1.31 + 1.08. So CAT is
significant statistically (p= 0.000 < 0.05).GSH level in diseased person is 0.72 + 0.29
while in controlled healthy person is 4.00 + 0.41, so GSH is significant statistically (p=
0.000 < 0.05).SOD level in diseased person is 0.40 + 0.04 while in controlled healthy
person is 3.31 + 1.08. SOD is significant statistically (p= 0.000 < 0.05). Vitamin A level
in diseased person is 10.25+2.16 while in controlled healthy person is108.08 + 6.12.
Vitamin A is significant statistically (p= 0.000 < 0.05).Vitamin E level in diseased person
is 1.37+0.48 while in controlled healthy person is 9.06 + 0.35, so vitamin E is significant
statistically (p= 0.000 < 0.05).

Conclusion: The oral squamous cell carcinoma is very pronounced topic. In this cohort
study, we found a strong relationship and correlation of lipid peroxidation and
biochemical response in patients, receiving paclitaxel. OSCC is very common among all

the cancers in the world.

Key Words: OSCC, Paclitaxel, SOD, GSH, MDA, CAT.

INTRODUCTION

Oral squamous carcinoma cell is generally defined as an oral neoplastic disorder in the
mouth (1). Hence, the OSCC originate from the epithelial lining, which is present in the oral
cavity (2). Most cancers begin with lips and mouths in squamous cells, thin and flat cells that
affect the lips and the oral cavity. So that’s why they are called squamous cell carcinomas (3).
Cancer cells can grow in deeper tissues when cancer develops. In general, SCC develops in areas
with leukoplakia (white spots of non-gummy cells) (1).

Among most of the cancers, the OSCC is the sixth most usual cancer in the world (4).
Squamous cell carcinoma in the mouth accounts for more than 90% of all oral cancers (5). A
"precancerous” condition appears to constitute more than 50% of tumors, which often occurs
with abnormal disorders, such as leukoplakia, oral lichen planus and oral submucosal fibrosis
(1). The durability of OSCC is 5 years. Its existence has been remained over about 50% since for
last 30 years (6). OSCC is somewhat complicated when surrounding factors, infection due to
virus and genetic exchanges lead to the cancerous condition (7). The genetic alternation includes,
deletion, point mutations, promoter methylation, gene amplification of oncogenes, inactivate
tumor suppressor genes, leading to malignant disease (8). Approximately, about all of the mouth
cancers, the squamous cell carcinoma (SCC) is 90% (9). The oral SCC happens due to the usage
of tobacco, betel quid (BQ) as well as also the continuous intake of alcoholic beverages.
Moreover, the high exposure infection of Human Papilloma Virus (HPV) genotypes, and the less
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intake of fresh fruits and vegetables have also been incriminated in the oral SCC (4, 5). The
tumors were usually diagnosed at the ages between 50 and 79 years, age-related disease SCC is
oral cavity, with approximately 90% to 95% of cases existing personally above 40 years (10).
There are some techniques which contribute to the diagnosis of OSCC which includes: vital
staining, light based detection systems, imaging technique, molecular analyses and cytological
technique (11).

OSCC can be viewed anywhere in mouth. The very popular areas are the tongue and the surface
of the mouth. The oral cavity comprises the following elements: the first two thirds of the
tongue, the ginviva (gums), oral mucous membranes (interlining of the cheeks) and floor (low)
of the oral tongue, hard palate (mouth roof), retromolar trigone (the small area behind the teeth
of the wisdom) (1). About 30-35% of the tumor (OSCC) present in tongue, 20-25% of the gums,
5 to 7% of the oral floor, 4 to 6% of the soft palate and only 2 to 3% of the cheeks(12).The major
causes for oral SCC are chronic humorous factors such as tobacco, betel quid (QB) and daily
consumption of alcoholic beverages. Although the main risk factors are smoking and alcohol
consumption. OSCC works with the Indian subdivision with a very high frequency and
prevalence, probably because of the usage of chomping tobacco, betel quid and seed of betel
palm on daily base (13).

Oxidation stress is a cellular condition, described by the production of reactive oxygen species
(ROS) that have reduced the protection of antioxidants. Superoxide (O,) radicals, nitrous oxide
(NO), hydroxyl radicals (OH) and hydrogen peroxide (H202), which are the Reactive Oxygen
species (ROS) play a key role as in the development of cancer in humans. ROS can cause many
damages in DNA structure such as alternation in bases, breakage of strands, damage to tumor
suppressor genes and improved appearance of proto-oncogenes (14). A mutation that induces
ROS can lead to protein damage and an attack on lipids, which then triggers lipid peroxidation.
ROS mainly attack the polyunsaturated fatty acids (PUFA), which is mainly present in the
membrane lipids. In addition, the breakdown of these per oxidized lipids creates a variety of end
products, including lipid hydroperoxides (LHP) and malondialdehyde (MDA). Levels of these
peroxide lipids generally indicate the degree of lipid peroxidation and act as markers of cell

damage due to free radicals (15).

MATERIAL AND METHODS
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Place of Work

The whole experimental work was done in the Biochemistry Lab, School of Biochemistry
and medical Lab Technology, Faculty of Allied Health Sciences, Minhaj University Lahore.
Blood/Data Collection
Blood samples (5.0 ml) of 60 Diagnosed Oral Squamous Carcinoma Cell patients (OSCC) and
blood samples (5.0 ml) of 50 healthy individuals as a control group was taken from vein in
clotted gel vial from Oral and Maxillofacial department, Mayo Hospital Lahore. Blood was
further processed for the estimation of Lipid Profile, Liver Function Tests (LFT’s) by kit
methods, Reduced Glutathione (GSH), Catalase (CAT), Superoxide Dismutase (SOD),
Malondialdehyde (MDA), Estimation of Nitric oxide (NO), Estimation of micronutrients
(Vitamin A, Vitamin C and Vitamin E) and Electrolytes concentration by flame photometer
(Na', K*, ca™, Mg™).
Serum Separation

Blood samples were centrifuged at 4000 rpm for 10 minutes and serum was separated.
The serum was preserved at -20°C till further analysis.
Estimation of Superoxide Dismutase (SOD)

SOD was measured and estimated by spectrophotometric method (16).
Determination of Thiobarbituric Acid Reactive Substances (TBARS) in Tissues

Malondialdehyde (MDA) was measured by spectrophotometric method (17).
Estimation of Catalase (CAT)

CAT was measured by spectrophotometric method (18).
Determination of Glutathione (GSH)

GSH was determine by the process of Moron (19).
Determination of Nitric Oxide (NO)

Nitrite concentration is typically measured by a well-known method such as colorimetric
Griess assay (20).
Estimation of Vitamin C (VIT C)

Ascorbic acid (VIT C) was analyzed by the method described by Roe and Keuther (21).

Estimation of Vitamin A (VIT A)
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Vitamin A (Tocopherol) was estimated by the Emmutir-Engel reaction as reported by

Rosenberg (22).

RESULTS
Table 1 Comparison of Anti-oxidant Biomarkers between control and Oral
Squamous Cell Carcinomas patients receiving Paclitaxel
CONTROL DISEASED p —value
PARAMETERS (n=50) (n=60) (P<0.05)
Mean+ S.D Mean+ S.D
NO 421 +1.17 0.46 +0.62 0.001
MDA 3.18+0.11 0.64+0.45 0.000
(nmol/ml)
CAT 1.31+£1.08 11.11 +0.12 0.000
(Hg/dL)
GSH 4.00+0.41 0.72+0.29 0.000
(ng/dL)
SOD 3.31+1.08 0.40+0.04 0.000
(ng/dL)
AGE’S 1.07+£0.35 1.36 £0.44 0.000
(kU/
AOPP 6.00 + 2.00 0.41+0.19 0.000
(umol/dL)

NORMAL RANGE; MDA = 1-3 nmol/ml, SOD = 0.1-0.6 nmol/ml, GSH =8-12mg/dl, and Catalase =1-5umol/mol of protein
Significance level < 0.05

Data presented in table 1 explain the clear picture of different biomarkers of anti-oxidant status
check estimated in OSCC receiving paclitaxel. From the table it is revealed that serum NO level
in diseased person is 0.46 £ 0.62 while in controlled healthy person is 4.21 + 1.17, which
explained that serum NO level in OSCC patients reduced. Data also predicted that serum NO is
significant statistically (p= 0.001 < 0.05).From the table it is predicted that MDA level in
diseased person is 0.64 £ 0.45 while in controlled healthy person is 3.18 £ 0.11, which explained
that MDA level in OSCC patients decreased. Data also predicted that MDA is significant
statistically (p= 0.000 < 0.05). From the table it is revealed that CAT level in diseased person is
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11.11 +0.12 while in controlled healthy person is 1.31 + 1.08, which explained that CAT level in
OSCC patients increased. Data also predicted that CAT is significant statistically (p= 0.000 <
0.05).From the table it is predicted that GSH level in diseased person is 0.72 = 0.29 while in
controlled healthy person is 4.00 £ 0.41, which explained that GSH level in OSCC patients
decreased. Data also predicted that GSH is significant statistically (p= 0.000 < 0.05).From the
table it is revealed that SOD level in diseased person is 0.40 + 0.04while in controlled healthy
person is 3.31 = 1.08, which explained that SOD level in OSCC patients declined. Data also
predicted that SOD is significant statistically (p= 0.000 < 0.05).From the table it is predicted that
AGE’S level in diseased person is 1.36 + 0.44 while in controlled healthy person is 1.07 £ 0.35,
which explained that AGE’S level in OSCC patients increased. Data also predicted that AGE’S
is significant statistically (p= 0.000 < 0.05). From the table it is estimated that AOPP level in
diseased person is 0.41 £ 0.19 while in controlled healthy person is 6.00 £ 2.00, which explained
that AOPP level in OSCC patients declined. Data also predicted that AOPP is significant
statistically (p=0.000 < 0.05).

Table 2 Comparison of micro-nutrients in between control and Oral Squamous Cell
Carcinomas patients receiving Paclitaxel

CONTROL DISEASED p-VALUE
PARAMETERS (n=50) (n=60) (P< 0.05)
Meanzx S.D Meanzx S.D
Vitamin A 108.08 + 6.12 10.25+2.16 0.000
(Mg/ml)
Vitamin C 5.06 + 1.00 2.43+1.12 0.000
(Hg/ml)
Vitamin E 9.06 + 0.35 1.37+0.48 0.000
(Mg/ml)

Significant level < 0.05

Data presented in table 2 explain the clear picture of different micro-nutrients status check
estimated in OSCC receiving paclitaxel. From the table it is revealed that vitamin-A level in
diseased person is 10.25+2.16 while in controlled healthy person is 108.08 + 6.12, which
explained that vitamin A level in OSCC patients reduced. Data also predicted that vitamin A is
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significant statistically (p= 0.000 < 0.05). From the table it is predicted that vitamin C level in
diseased person is 2.43+1.12 while in controlled healthy person is 5.06 + 1.00, which explained
that vitamin C level in OSCC patients decreased. Data also predicted that vitamin C is significant
statistically (p= 0.000 < 0.05). From the table it is estimated that vitamin E level in diseased
person is 1.37£0.48 while in controlled healthy person is 9.06 + 0.35, which explained that
vitamin E level in OSCC patients declined. Data also predicted that vitamin E is significant
statistically (p=0.000 < 0.05).

Table 3 Comparison of LFT’s parameter in between control and Oral
Squamous Cell Carcinomas patients receiving Paclitaxel

Control Diseased P-Value
Parameters (n=50) (n=60) (p £0.05)
MeanzS.D MeanzS.D
Bilirubin 0.40+0.31 0.46+0.11 0.000
(ml/dL)
ALT 29.0345.31 44.36+7.87 0.000
(U/L)
AST 28.11+8.23 42.68+8.97 0.000
(U/L)
ALP 139+16.10 186.60+22.77 0.000
(1U/L)
Normal Ranges:bilirubin=0.2- 0.8ml/dL, AST=<35U/L, ALT=<35 U/L, ALP=44-147

Data presented in table 3 explain the clear picture of different LFT’s parameter status check
estimated in OSCC receiving paclitaxel. From the table it is revealed that bilirubin level in
diseased person is0.46+0.11 while in controlled healthy person is0.40 + 0.31, which explained
that bilirubin level in OSCC patients increased. Data also predicted that bilirubin is significant
statistically (p= 0.000 < 0.05). From the table it is predicted that ALT level in diseased person is
44.36x7.87while in controlled healthy person is 29.03+5.31, which explained that ALT level in
OSCC patients increased. Data also predicted that ALT is significant statistically (p= 0.000 <
0.05). From the table it is estimated that AST level in diseased person is 42.68+8.97 while in
controlled healthy person is 28.11+8.23, which explained that AST level in OSCC patients
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increased. Data also predicted that AST is significant statistically (p= 0.000 < 0.05).From the
table it is estimated that ALP level in diseased person is186.60+£22.77 while in controlled healthy
person is 139+16.10, which explained that ALP level in OSCC patients increased. Data also
predicted that ALP is significant statistically (p=0.000 < 0.05).

Table 4 Comparison of Lipid profile in between control and Oral Squamous
Cell Carcinomas patients receiving Paclitaxel
Control Diseased P-Value
Parameters (n=50) (n=60) (p £0.05)
Mean+S.D Mean£S.D
Tg 168.12+£19.23 154.16+28.89 0.000
(mg/dl)
Cholesterol 187.45+23.34 184.24+19.72 0.000
(mg/dl)
Reference Range: Tg= <150mg/dl, Cholesterol= <200mg/dI.

Data presented in table 4 explain the clear picture of different Lipid profile parameter status
check estimated in OSCC receiving paclitaxel. From the table it is revealed that Tg level in
diseased person is 154.16+28.89 while in controlled healthy person is168.12+19.23, which
explained that Tg level in OSCC patients decreased. Data also predicted that bilirubin is
significant statistically (p= 0.000 < 0.05). From the table it is predicted that cholesterol level in
diseased person is 184.24+19.72 while in controlled healthy person is 187.45+23.34, which
explained that cholesterol level in OSCC patients increased. Data also predicted that cholesterol

is significant statistically (p= 0.000 < 0.05).

Comparison of RFT’s parameter in between control and Oral

Table 5 Squamous Cell Carcinomas patients receiving Paclitaxel
Parameters Control Diseased P-Value
(n=50) (n=60) (p <0.05)
Mean+S.D MeanzS.D
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Urea 4312 £ 2.12 39.3246.90 0.000
(mg/dL)

Creatinine 1.13+£0.12 0.84+0.14 0.000
(mg/dL)

Normal Ranges: Urea = 7-20mg/dL ,Creatinine = 0.6-1.2 mg/dL.

Data presented in table 5 explain the clear picture of different RFT’s parameter status check

estimated in OSCC receiving paclitaxel. From the table it is revealed that urea level in diseased

person is39.32+6.90 while in controlled healthy person is43.12 + 2.12, which explained that urea

level in OSCC patients decreased. Data also predicted that urea is significant statistically (p=
0.000 < 0.05). From the table it is predicted that creatinine level in diseased person is 0.84+0.14

while in controlled healthy person is 1.13 + 0.12, which explained that creatinine level in OSCC

patients decreased. Data also predicted that creatinine is significant statistically (p= 0.000 <

0.05).
Table 6 Pearson Correlation among different parameters
Parameters Correlation P value
AGE’S vs AOPP -0.467* 0.021
SOD vs Vitamin C 0.665** 0.000
NO vs Triglyceride 0.539** 0.007
AGE’S vs AST 0.581** 0.003
AGE’S vs Urea 0.458* 0.024
AOPP vs AST -0.474* 0.019
AOPP vs Creatinine -0.429* 0.037
Vitamin A vs AST -0.483* 0.017
Vitamin C vs Urea 0.405* 0.050
Vitamin C vs Creatinine 0.461* 0.023
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Bilirubin vs Urea 0.528** 0.007

Bilirubin vs Cholesterol 0.485* 0.014

ACT vs AST 0.397* 0.050

Urea vs Creatinine 0.606** 0.001

Urea vs Cholesterol 0.481* 0.015

Creatinine vs Cholesterol 0.554** 0.004
DISCUSSION

It was recommended that periodic damage to cellular DNA due to reactive oxygen
species which is produced by tobacco consumption and accumulation has been suggested to
contribute in oral cancer. Disturbances in the balance between ROS production and protective
antioxidant efficiency have led to oxidative stress. Therefore, in oxidative stress there is
excessive production of ROS or there is a significant reduction or lack of antioxidant defense. It
has been reported that there is a low concentration of ROS to stimulate cell proliferation, where
high levels can damage proteins, nucleic acid, cell membrane and stimulate cytoxicity and cell
death. By-products of lipid peroxidation cause significant changes in the structural integrity and

function of cell membranes.

The decomposition of this peroxide lipid leads to a production of variety of end products
such as MDA. Therefore, the level of MDA indicates the degree of peroxide and acts as a sign of
cellular damage. The increase in MDA may be due to excessive free radical formation due to
degradation of polyunsaturated fatty acids contained in membranes or may occur due to

insufficient release of the poor cellular antioxidant system.
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Figure 2: Flowchart Mechanism of action of Oxidative stress/ROS induced Oral
Squamous Cell Carcinoma (OSCC)
Data present in table no 6 explain the correlation exist between different parameters
estimated in OSCC patients receiving paclitaxel.
Table shows that inverse correlation between AGES’S and AOPP(r=-0.467*) and its p
value is (p=0.021). It is demonstrated that by increase in the level of AGE’S, the level of AOPP

will decreased and vice versa.
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Table shows that direct correlation between SOD and Vitamin C (r=0.665**) and its p
value is (p=0.000). It is demonstrated that by increase in the level of SOD, the level of vitamin C
will be also increased and vice versa.

Table shows that direct correlation between NO and Triglyceride (r=0.539**) and its p
value is (p=0.007). It is demonstrated that by increase in the level of NO, the level of triglyceride
will be also increased and vice versa.

Table shows that direct correlation between AGE’S and AST (r=0.581**) and its p
value is (p=0.003). It is demonstrated that by increase in the level of Age’s, the level of AST will
be also increased and vice versa.

Table shows that direct correlation between AGE’S and Urea (r= 0.458*) and its p value
IS (p=0.024). It is demonstrated that by increase in the level of AGE’S, the level of Urea will be
also increased and vice versa.

Table shows that inverse correlation between AOPP and AST (r=-0.474*) and its p
value is (p=0.019). It is demonstrated that by increase in the level of AOPP, the level of AST
will decreased and vice versa.

Table shows that inverse correlation between AOPP vs Creatinine (r=-0.429%*) and its p
value is (p=0.037). It is demonstrated that by increase in the level of AOPP, the level of
creatinine will decreased and vice versa.

Table shows that inverse correlation between Vitamin A and AST (r=-0.483*) and its p
value is (p=0.017). It is demonstrated that by increase in the level of vitamin A, the level of AST
will decreased and vice versa.

Table shows that direct correlation between Vitamin C and Urea (r= 0.405*) and its p
value is (p=0.050). It is demonstrated that by increase in the level of vitamin C, the level of Urea
will be also increased and vice versa.

Table shows that direct correlation between Vitamin C and Creatinine (r=0.461*) and
its p value is (p=0.023). It is demonstrated that by increase in the level of vitamin C, the level of
creatinine will be also increased and vice versa.

Table shows that direct correlation between Bilirubin and Urea (r=0.528**) and its p
value is (p=0.007). It is demonstrated that by increase in the level of bilirubin, the level of Urea

will be also increased and vice versa.
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Table shows that direct correlation between Bilirubin and Cholesterol (r= 0.485*) and
its p value is (p=0.014). It is demonstrated that by increase in the level of bilirubin, the level of
cholesterol will be also increased and vice versa.

Table shows that direct correlation between ACT and AST (r=0.397*) and its p value is
(p=0.050). It is demonstrated that by increase in the level of ACT, the level of AST will be also
increased and vice versa.

Table shows that direct correlation between Urea and Creatinine (r=0.606**) and its p
value is (p=0.001). It is demonstrated that by increase in the level of urea, the level of creatinine
will be also increased and vice versa.

Table shows that direct correlation between Urea and Cholesterol (r= 0.481*) and its p
value is (p=0.015). It is demonstrated that by increase in the level of urea, the level of cholesterol
will be also increased and vice versa.

Table shows that direct correlation between Creatinine and Cholesterol (r= 0.554*%*)
and its p value is (p=0.004). It is demonstrated that by increase in the level of creatinine, the
level of cholesterol will be also increased and vice versa.

CONCLUSION

The oral squamous cell carcinoma is very pronounced topic. In this cohort study, we found a
strong relationship and correlation of lipid peroxidation and biochemical response in OSCC
patients, receiving paclitaxel. OSCC is very common among all the cancers in the world. Present
study concluded that anti-oxidant activity, micro nutrients decreased in oral cancer patients. LFT
and RFT increased due to the cytotoxic drug (paclitaxel) which leads to the progression of
OSCC.
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