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Oral submucous fibrosis (OSMF) is a disabling, 
premalignant lesion of the buccal mucosa, with insidious 
onset.1 It is predominant in India, Polynesia, Taiwan, Southern 
China, Sri Lanka, Pakistan, and Bangladesh.2  In 2002, it is 
reported by OSMF statistics of the Indian sub-continent that 

near about 5 million people (a total of 0.5% of the Indian 
population).3 In research, a study based on oral precancerous 
lesions as well as oral cancer among the rural population 
of India, the rate of OSMF malignant transformation, was 
observed to be 7.6% over 17 years.4

Any part of the buccal cavity, sometimes even the 
pharynx can be affected by OSMF. It is invariably linked 
with an inflammatory process of juxta epithelial cells and 
subsequently fibroelastic alteration of lamina propria 
leading to the formation of the vesicle with epithelial atrophy, 
causing stiffness of the buccal mucosa, which results in 
trismus and difficulty in chewing.5 The significance of 

ABSTRACT

Background: Carcinogenesis is mostly observed due to alterations in serum protein
and lipid levels.

Objectives: In this present study, serum protein and lipid profile are to be evaluated
in OSMF patients and compared with various clinical stages of OSMF.

Materials and methods: Out of 100 study subjects, 45 OSMF patients were selected
as cases; 55 apparently healthy individuals were chosen as controls. The level of
serum  total  protein,  albumin,  and  globulin;  high  density  lipoprotein  (HDL),  very
low density lipoprotein (VLDL), total cholesterol (TC), triglycerides (TG), and low
density lipoprotein (LDL) were measured by COBAS-6000 autoanalyzer. The
obtained data were processed with an independent sample t-test.

Results: Statistically significant reduction in serum total protein and albumin, LDL,
HDL, TC, and TG levels were detected in all stages of OSMF patients in comparison
with controls, whereas changes in serum VLDL level were not statistically significant.

Conclusion: The current study showed significant alterations in serum protein and
lipid profile, with advancement in the clinical stages of OSMF. In the future, the
alterations in these parameters might possess a diagnostic significance and can
be utilized as a biochemical indicator for the detection of neoplastic processes like
OSMF.

Introduction
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Cases (N=45) Controls (N=55)

Mean±SD 45.60±10.84 47.08±9.90

Median (IQR) 47.00 (36.5-55.0) 49.00 (41.5-55.0)

p value# 0.586

Age group Cases N (%) Controls N (%)

<30 years 4 (8) 3 ()

30-40 years 13 (30) 10 (18)

>40 years 28 (62) 42 (76)

p valueΩ 0.308

Gender  Cases N (%) Controls N (%)

Male 24 (53) 26 (47)

Female 21 (47) 29 (53)

p value* 0.548

Stage of OSMF 
patients

Number %

Stage I 17 (8M+9F) 37.78 

Stage II 11 (7M+4F) 24.45 

Stage III 14 (8M+6F) 31.11 

Stage IV 3 (1M+2F) 06.66 

Total 45 100

�

IQR: inter-quartile range, M: male, F: female, #Mann-Whitney U test was 
used to calculate p  value ,ΩFischer exact test was used to calculate p value, 
*Chi-square test was used to calculate p value.

Parameters analyzed
  The  serum  levels  of  TC,  HDL,  LDL,  TG,  VLDL,  total
protein, albumin, and globulin were analyzed using
commercially available assay kits of Roche Diagnostics
using Cobas 6000 autoanalyzer. The data obtained were
processed using SPSS, version 20.0. Mean with the standard
deviation were determined for TC, HDL, LDL, TG, VLDL, total
protein, albumin, and globulin in the cases, as well as, in
the control group.

Data processing
  An Independent sample t-test was implemented to
verify the statistical significance of mean differences. The
collected data were entered into an Excel spreadsheet and
analyzed using SPSS software v20.0.

Results

  As mentioned formerly, A total of 100 subjects were
included in the study, out of which 45 were cases and 55
were controls. As far as the clinical staging is concerned, 17
cases (37.78%) were included in Stage I, 11 cases (24.45%)
in Stage II, 14 cases (31.11%) in Stage III, and 3 cases
(6.66%) in Stage IV. (Table 1).

Table 1  Comparison of Baseline characteristics: number
  (%), age, and gender among OSMF subjects.

OSMF lies in the highest rate of malignant transformation
and its restriction during the opening of the mouth. The
prevalence of OSMF in India is found to be 0.2-0.5%, whereas
the malignant transformation rate is about 7-13%.6,7  Though
the causative etiological factor of OSMF is multifactorial,
areca nut possesses a pivotal role in the manifestation of
the disease.8,9  The chronic oral irritation due to chewing pan
masala  and  gutkha  causes  injury,  ultimately  resulting  in
prolonged inflammation along with the production of cytokines
and finally oxidative damage. Subsequent production of
ROS (reactive oxygen species) along with oxidative stress
can evoke cell proliferation, and cell aging and ultimately
result in cell death, The whole series of events is solely
dependent on the magnitude of the production of ROS.10,11

Aside from that, protein oxidation has a crucial role in oral
carcinogenesis.12,13  Hypoproteinemia, exhibited as cachexia
is often observed in oral malignancy.14  So, the serum protein
levels can be implemented as a vital prognostic, as well as,
a diagnostic tool for this premalignant OSMF. Lipids are
considered the cell membranes' elementary components which
perform a wide spectrum of biological events such as the
proliferation and growth of normal cells as well as malignant
tissues.13  Very less studies are available to date regarding
the correlation of serum protein and lipid profile with the
advancement of OSMF stage. Therefore, the study aims to
correlate the levels of serum proteins and lipid profiles with
OSMF severity.

Materials and methods

Source of Data
  The current study was carried out at the Department
of Biochemistry and Oral Medicine at Panineeya Institute of
Dental Sciences and Research Centre, situated in Telangana,
India. The study was sanctioned by Institutional Ethics
Committee.

Study participants
  A total of 100 subjects were chosen from the Outpatient
Department of Oral Medicine for this study. The study subjects
were categorized into two groups, such as the case group
and the control group. The case group comprises of 45
OSMF patients and the control group of 55 age and
sex-matched apparently healthy individuals. The subjects
with any associated comorbidities which can affect the
level of aforesaid study parameters were not included in this
study. The case group was further categorized into stages
I, II, III, and IV, according to their initial mouth opening as
measured by inter-incisal distance.

Sample collection
  After acquiring institutional ethical committee
clearance, and subsequently informed written consent
from every subject, a detailed clinical history was noted.
After a minimum of 12 hrs fasting the study subjects were
called for blood sample collection. Five mL of venous blood
was collected under strict aseptic precautions.  Then, the
collected samples were centrifuged at 3,000 rpm for five
minutes to obtain serum.
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Table 2 �Mean±SD of serum protein parameters (g/dL) among OSMF subjects.

Group Total protein Albumin Globulin 
Controls (N=55) 7.42±0.67 4.50±0.51 3.20±0.43
Cases (N=45) 5.83±0.36 3.21±0.45 3.87±0.54
p value <0.001* <0.001* <0.001*

OSMF stage Total protein Albumin Globulin 
Stage I 5.98±0.56 3.42±0.57 4.13±0.31
Stage II 4.94±0.38 3.58±0.39 3.50±0.75
Stage III 5.01±1.16 3.22±1.13 3.76±1.47
Stage IV 4.89±1.58 2.90±1.46 4.38±0.98

Figure 1. Box plot showing a comparison of median age between the case and the control group.

	 Table 2 represents, the mean serum total protein 
level (5.83±0.36 g/dL) and albumin level (3.21±0.45 g/dL) 
among OSMF cases, which was found to be significantly 
less in comparison with the total protein level (7.42±0.67 
g/dL) and albumin level (4.50±0.51g/dL) in the control 
group, at p<0.001 each. But the mean serum globulin 
level among the cases (3.87±0.54 g/dL), was found to be 
raised significantly, in comparison with the control group 

(3.20±0.43 g/dL) at p<0.001. Here, p values were calculated 
by the Mann-Whitney U test. The mean serum total protein, 
albumin exhibited a decreasing trend, with the advancement 
of the clinical staging of OSMF. In contrast, the mean serum 
globulin level exhibited a reverse trend among different 
stages of OSMF [Table 2]. The A/G ratios were found to be 
0.91±0.07, 1.04±0.21, 0.88±0.56, and 0.69±0.54 in OSMF 
cases, belonging to Stage I, II, III, IV respectively.

	 Table 3 represents the mean with standard deviation 
(SD) and p value of all serum lipid parameters, those were 
analyzed and compared. Significantly lower levels of serum 
TC (156.76±20.25 mg/dL), HDL (34.16±7.06 mg/dL), and LDL 
(85.69±17.58 mg/dL) were observed among OSMF cases, as 
compared to the control group (TC=185.35±13.87 mg/dL, 
HDL=43.60±6.29 mg/dL, LDL=116.36±21.56 mg/dL). Statistically 
significant differences were observed for TC, HDL, and LDL 
with p<0.001 each. While, the mean value of serum TG 
(118.02±17.02 mg/dL) and VLDL (24.28±4.41mg/dL) among 
cases compared with controls (TG=124.44±11.01 mg/dL), 
and (VLDL=24.76±4.67 mg/dL), p value found to be 0.025 
and 0.601 respectively, a statistically significant difference 

*Significant

was not found in the later (p>0.05). Here, p values were 
calculated by Mann-Whitney U test (Table 3).           	

	 The mean serum Total Cholesterol, HDL and LDL 
levels exhibited a markedly decreasing trend along with 
the advancement of the clinical staging of OSMF, unlike 
the mean serum TG and VLDL levels. The mean serum Total 
Cholesterol, HDL and LDL levels exhibited a markedly 
decreasing trend along with the advancement of the clinical 
staging of OSMF, unlike the mean serum TG and VLDL levels 
(Table 3).
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Table 3 �Mean±SD of serum lipid parameters (mg/dL) among OSMF subjects.

Group Total protein Triglyceride HDL LDL VLDL
Controls (N=55) 185.35±13.87 124.44±11.01 43.60±6.29 116.36±21.56 24.76±4.67
Cases (N=45) 156.76±20.25 118.02±17.02 34.16±7.06 85.69±17.58 24.28±4.41
p value <0.001* 0.025* <0.001* <0.001* 0.601†

OSMF stage Total protein Triglyceride HDL LDL VLDL
Stage I 159.39±9.13 36.63±3.34 98.38±9.91 119.7±17.33 33.22±2.93
Stage II 160.38±6.07 36.94±3.89 98.39±4.87 129.26±10.64 25.07±1.93
Stage III 147.60±10.55 38.98±3.44 85.32±19.19 141.91±35.12 28.32±7.01
Stage IV 145.93±6.47 32.85±3.27 84.52±3.94 140.69±19.73 28.26±4.10

*significant, †not significant, HDL: high density lipoproteins, LDL: low density lipoproteins, VLDL: very low density lipoproteins.

	

	

Discussion

  The fragmented molecule with one or more unpaired
electrons and having the capacity of independent existence
is termed a free radical. At a higher concentration, free radicals
interact with macromolecules at intracellular levels like lipids,
carbohydrates, proteins, and DNA which initiates carcino-
genesis as well as inflammation.15  During the pathogenesis
of cancer, an important role is played by protein oxidation
as seen in the case of premalignant OSMF, the protein level
is decreased.12,13  In oral cancer, free radicals play a vital role
as an etiological factor that damage’s the tissues and such
damage is accentuated by the regular habit of areca nut and
tobacco. Such habits are rampant among Asians, irrespective
of age and sex.

  In our present study, low serum protein level among
OSMF  cases  is  observed,  which  is  statistically  significant.
Similar findings were observed by Patidar  et al, Rajendran
et al., and Dawood  et al. among cases and controls, where-
as Chandran  et al. study findings differ from our result.  13,16-

18  In oral malignancy, the rise in the level of serum protein
levels may be due to inflammatory reactions.

  Comparing on the intergroup basis for the level of
serum albumin, a statistically significant (p>0.05) value was
found and our study result was in accordance with Singh  et
al. Nayyar  et al. Chandran  et al. and Rajendran  et al.12-14, 17

While the rise in the level of serum globulin among OSMF
cases can be attributed to the action of acute phase reactant
and our study is in concordance with Dawood  et al.18

  Lipids are the major and essential components of a
cell membrane that has different biological functions such
as  maintaining  the  functional  and  structural  integrity  of
all biological membranes, as well as supporting in division
and growth of the cell that may be a malignant or normal
tissue.19  Many studies have proved that various esophageal,
as well as head and neck cancer, are directly associated
with lowered blood lipid levels.20-24,19  Researchers have
observed that with a lower level of serum cholesterol,
there is a high risk of cancer and mortality.25,26  The inverse
association of the incidence of cancer and cholesterol
concentrations can be explained by three major competing
hypotheses such hypothesis one states that before the

detection or manifestation of cancer or during the process of
cancer low cholesterol value is observed. Another hypothesis
suggests that the association of low cholesterol value with
cancer is secondary indicating that cholesterol serves as a
marker for some other causal variable or set of variables,
and the third hypothesis suggests cholesterol values may
be decreased preceding the development of cancer and
can be causally associated with its occurrence.19,26  LDL and
HDL, are those lipoproteins containing, Cholesterol is an
important constituent. Most of the cholesterol is transported
in the form of LDL. LDL, the fraction of lipoproteins gets
restored in the human body cells as cholesterol. For circulating
and metabolizing the LDL level, there is always a requirement
for LDL receptors. In order to lower the serum cholesterol
level, the high activity of the LDL receptors is essential.
In the current study, it is observed, the patients suffering
from OSMF have a significant decrease in LDL and serum
cholesterol levels, this may be due to the effect of a disease
that is based on cholesterol utilization for membrane
biogenesis.

Conclusion

  The current study demonstrates the presence of an
inverse relationship between serum proteins (total protein
and albumin) and serum lipids (total cholesterol, HDL,
and  LDL)  with  the  oral  precancerous  state  of  OSMF.  The
initial development that arises in the neoplastic cells can
be studied from the status of reduced serum protein and
lipid levels, which can be used as a marker or indicator. The
difference in lipid and protein levels may be applied as a
diagnostic or prognostic biochemical marker of malignant
and premalignant oral lesions.

Limitations

  The current study findings are limited to a small-scale
population, so in order to validate the study the sample
size may be increased or may be conducted with a large
population. An advanced and in-depth study on the alteration
of serum protein and lipid levels can be carried out by taking
various cancerous and precancerous lesions among a larger
population. Correlation with epithelial dysplasia has not been
included in the present study.
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