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ABSTRACT:
Objective: The objective of the study was to compare the salivary Superoxide dismutase (mU/L) level among stage one
patients of Oral sub mucous fibrosis and healthy controls.
Study Design and Setting: It was a comparative cross sectional study design conducted at Outpatient clinic of Dental
Department at Ziauddin University Hospital from January 2012 till December 2013.
Methodology: Eighty histo-pathologically confirmed patients of clinical stage one Oral Sub mucosal fibrosis (OSMF) and
eighty healthy controls were matched for age and gender to recruit in the study. Socio demographic information (i.e. age,
gender, ethnicity, education and occupation), oral health status, measurement of mouth opening (mm) and Superoxide
dismutase (mU/L) were recorded. The study was conducted after the approval granted from the ethical review committee
of Ziauddin University Hospital. Data was entered and analyzed using SPSS version 21 (IBM).
Result: The standard mean (+/-SD) of Superoxide dismutase (mU/L) in both groups was 4.99 (+/-2.18). The mean of
Superoxide dismutase (mU/L) in confirmed cases of oral sub mucosal fibrosis was 3.02 (+/-0.44) which was significantly
lower as compared to the control group which was 6.96(+/-1.24) and the calculated p value was  0.001.The strong positive
correlation was identified in mouth opening (mm) and superoxide dismutase (0.842).
Conclusion: It was concluded that the levels of salivary superoxide dismutase was significantly lower in the sample of
OSMF and lower levels of superoxide dismutase (mU/L) was the indication of decrease in mouth opening among the cases
of  OSMF. Therefore, salivary superoxide dismutase can be used as a biomarker for the early detection as well as successful
treatment of OSMF.
Keywords: Free radicals, Lipid peroxidation, mouth opening, oral submucosal fibrosis (OSMF), salivary, Superoxide
dismutase (SOD).

wide reaching health concern in Asia as well. In Southeast
Asia, oral cancer accounts for 40% of all cancers.5The
epidemiological findings indicated as this disease is a concern
in South Asia. The inhabitants of the urban population of
India reported the prevalence of 0.2% to 1.2% at the dental
practices.6-7Multiple cases have also been reported among
Pakistani population. A retrospective analysis of Karachi
population evidenced that oral cancer is the second most
common cancer in both genders.8

Tobacco intake induces generation of free radicals and
reactive oxygen species (ROS).9Lipid peroxidation is
produced by free radicals and responsible for oxidative
degradation of lipids, the end product of lipid peroxidation
can be carcinogenic or mutagenic.10Superoxide dismutase
(SOD) is an antioxidant acts as a defense mechanism by
restricting the initiation of free radical chain reactions.11 At
a very initial stage the SOD inactivates the superoxide ion
by transforming it into the hydrogen peroxide (H2O2) which
is being catabolized into dioxygen (O2) and water (H2O) by
the action of catalase and peroxidase.11The production of
hydrogen peroxide by the action of SOD triggers the
antioxidant defence mechanisms; thereby SOD acting as a
key enzyme of natural defense against free radicals.12-15

Despite the high prevalence of OSMF in Pakistan, with a
rising trend and potential to undergo malignant
transformation, OSMF has not been widely investigated
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INTRODUCTION:
Oral sub mucosal fibrosis (OSMF) being a chronic,
progressive and irreversible disease.1The common features
associated with OSMF are blanching (marble like
appearance) due to impairment in local blood vessels along
with the stiffening and fibrosis of any part of the oral cavity.2

Oral sub mucosal fibrosis is characterized by progressive
fibrosis of oral mucous membrane involving soft palate,
buccal and lips mucosa, and anterior pillar of fauces.3

Decrease mouth opening is an adverse clinical outcome
associated with OSMF.3

Oral cancer is a significant public health concern and account
for 2-4% of all malignant tumors worldwide.4It is a significant
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with respect to lipid per oxidation and antioxidants. Moreover,
previous studies have estimated the level of superoxide
dismutase (mU/L) from the blood samples. Considering,
saliva sample as a cost effective, non-invasive and associated
with low discomfort and fear; the present study was conducted
to compare the Superoxide dismutase (mU/L) levels in the
cases of OSMF stage 1 and the healthy controls.
METHODOLOGY:
A comparative cross sectional study was conducted and the
participants were recruited from the outpatient clinic of
Dental department, Ziauddin University Hospital Karachi
from January 2012 till December, 2013. Eighty cases and
eighty controls were matched by following similar criteria
of age and gender. OSMF cases were histo-pathologically
confirmed as a clinical stage 1 Oral Sub mucosal fibrosis
(OSMF). The study was conducted after the approval from
the ethical review committee of Ziauddin University Hospital.
Written informed consent was obtained from all participants
prior to execute the study. The participants were completely
briefed about the purpose of the research and procedures
involved. The study was conducted according to the ethical
guidelines of Helenski declaration and Pakistan Medical
research Council (PMRC). Anonymity and confidentiality
of the study participants were maintained throughout the
research.
The subjects with age greater than18 years, either gender
and had addiction of chewing habits (i.e. pan, ghutka and
betel nuts) were recruited in this study. Pregnant women
and patients with inflammatory conditions i.e. arthritis and
periodontal inflammation or with any systemic illness and
the subjects which received any prior therapy for OSMF
were also excluded.The data was recorded on a pre-designed
proforma. Socio demographic information included (i.e.
age, gender, ethnicity, education and occupation) were
recorded. In addition, oral health status (i.e. burning sensation,
addiction or chewing habits, duration and frequency of
addiction and habits, brushing frequency) and mouth opening
(mm) and Superoxide dismutase (mU/L) were recorded for
cases and controls. Early morning saliva samples were
obtained from the study participants before that mouth was
rinsed with water thoroughly, and this same water was
collected in the sterilized container in which PBS solution
was dropped for the maintenance of PH. All these samples
were kept in storage at temperature of minimal 800C. Finally
using the Superoxide dismutase level Kit assay, salivary
superoxide dismutase (mU/L) level was estimated.
Data was entered and analyzed using SPSS version 21
(IBM). Once the data was entered in the analytical software
it was weighted twice for incorrect entries. Qualitative or
categorical data was presented as frequency and percentage
while quantitative data was presented as mean ± standard
deviation. Qualitative variables were compared between
cases and controls using chi square statistics. If the

assumptions of chi square statistics were not satisfied Fisher
exact test was used. Independent t test was used to compare
the quantitative variables between cases and controls.
Correlation of addiction duration, habit frequency and mouth
opening with Superoxide dismutase (mU/L) were performed
and correlation co-efficient were reported. For inferential
statistics p-value < 0.05 was considered significant.
RESULTS:
The table 1 gives details of the comparison of socio
demographic characteristics of cases and controls enrolled
in this study. There was no significant difference in mean
age in years, gender, ethnicity, and occupation between cases
and controls. However, significant difference was found in
mean education years, with controls having higher mean
years of education (10.65 years) as compared to cases (9.25).
Similarly, significant difference was also found in education
year categories with greater proportion of controls (45%)
attained thirteen or more years of education as compared to
cases (15%). The table 2 gives details of the comparison of
burning sensation, addiction (chewing habits), duration of
addiction in years, habits frequency, brushing frequency and
mouth opening (mm) between cases and controls. Significant
difference was found in burning sensation, addiction, duration
of addiction in years, habits frequency, brushing frequency
and mouth opening between cases and controls. Greater
proportion cases (67.5%) had burning sensation compared
to controls (2.5%) with p-value = 0.001. Moreover, among
eighty cases, around sixty three percent were addicted to
Ghutka compared to only around thirty three percent among
controls. The mean addiction duration in cases and controls
were (6.55 Vs. 3.80; p-value = 0.001) with mean frequency
habit significantly higher among cases (5.43) compared to
controls (3.38). The brushing frequency was significantly
lower among cases compared to controls (1.75 Vs. 1.98; p-
value = 0.001). Importantly, the overall mean mouth opening
among participants enrolled was 36.66 mm, however cases
had significantly lower mouth opening (31.10) compared
to controls (42.23) with p-value = 0.001. No cases had mouth
opening greater than 45 mm compared to around eighteen
percent controls in the similar category. The Figure 1 showed
comparison of mean Superoxide dismutase (mU/L) between
cases and controls. The overall mean (SD) of Superoxide
dismutase (mU/L) for participants enrolled were 4.99 (2.18).
Cases with confirmed oral sub mucosal fibrosis had mean/SD
of Superoxide dismutase (mU/L) as 3.02(0.44) which was
significantly lower compared to controls 6.96 (1.24); the
difference was significant with p-value = 0.001. The table
3 give details of correlation of addiction duration (years)
and habit frequency with Superoxide dismutase (mU/L).
For the participants enrolled in this study moderate negative
correlation existed between addiction duration in years with
Superoxide dismutase (- 0.303); moderate negative correlation
existed between habits frequency with Superoxide dismutase
(-0.460); and strong positive correlation between mouth
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opening (mm) with Superoxide dismutase (0.842). Significant
weak positive correlation also existed between addiction
duration (years) with Superoxide dismutaseboth among
cases (0.274) and controls (0.333).

Table 1: Comparison of socio demographic characteristics of Cases and
Controls

Oral health status

Burning Sensation
   Yes
   No
Addiction (Chewing habits)
   Pan
   Ghutka
   Betel nuts
Addiction duration (years)
Habits frequency (packets/ day)
Brushing frequency
Brushing frequency Categories
   Once a Day
   Twice a Day
Mouth opening (mm)
Mouth opening (mm) Categories
   26-35 mm
   36-45 mm
> 45 mm

Cases
(n = 80)

54 (67.5)
26 (32.5)

10 (12.5)
50 (62.5)
20 (25)

6.55 ± 4.20
5.43 ± 2.26
1.75 ± 0.44

20 (25)
60 (75)

31.10 ± 2.48

76 (95)
4 (5)
0 (0)

Controls
(n = 80)

2 (2.5)
78 (97.5)

8 (10)
26 (32.5)
46 (57.5)

3.80 ± 1.17
3.38 ± 1.17
1.98 ± 0.27

4 (5.1)
74 (94.9)

42.23 ± 3.48

2 (2.5)
64 (80)

14 (17.5)

Total
(n = 160)

56 (35)
104 (65)

18 (11.2)
76 (47.5)
66 (41.2)

5.18 ± 3.37
4.40 ± 2.16
1.86 ± 0.38

24 (15.2)
134 (84.8)

36.66 ± 6.34

78 (48.8)
68 (42.5)
14 (8.8)

P-value

0.001

0.001

0.001
0.001
0.001

0.001

0.001

0.001

Table 2: Comparison of Oral health status of Cases and Controls

DISCUSSION:
The present study findings highlighted that cases with
confirmed oral submucosal fibrosis (OSMF) had lower mean
Superoxide dismutase(mU/L) levels as compared to controls.
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Socio demographic
Characteristics

Age in years
Age Categories
  < 20 years
  20-25 years
  >25 years
Gender
  Male
  Females
Ethnicity
  Urdu speaking
  Sindhi
  Punjabi
  Balochi
  Pathan
Education years
Education Categories
  = 5 years
  6-12 years
  = 13 years
Occupation
   Skilled
   Unskilled

Cases
(n = 80)

22.53 ± 2.76

8 (10)
64 (80)
8 (10)

46 (57.5)
34 (42.5)

20 (25)
22 (27.5)
18 (22.5)
16 (20)
4 (5)

9.25 ± 3.50

24 (30)
44 (55)
12 (15)

48 (60)
32 (40)

Controls
(n = 80)

23.03 ± 3.67

8 (10)
50 (62.5)
22 (27.5)

54 (67.5)
26 (32.5)

26 (32.5)
14 (17.5)
20 (25)

10 (12.5)
10 (12.5)

10.65 ± 3.78

12 (15)
32 (40)
36 (45)

50 (62.5)
30 (37.5)

Total
(n* = 160)

22.78 ± 3.25

16 (10)
114 (71.2)
30 (18.8)

100 (62.5)
60 (37.5)

46 (28.8)
36 (22.5)
38 (23.8)
26 (16.2)
14 (8.8)

9.95 ± 3.70

36 (22.5)
76 (47.5)
48 (30)

98 (61.2)
62 (38.8)

P-value

0.332

0.016

0.253

0.157

0.016

0.001

0.871
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Figure 1: Comparison of Superoxide dismutase (mU/L) between
Cases and Controls

Table 3: Correlation of Addiction duration (years) and Mouth
Opening (mm) with Superoxide dismutase (mU/L) among Cases

and Controls

Oral health status

Addiction duration
(years)

Habits frequency
(packets/day)

Mouth opening (mm)

Cases
(n = 80)

0.274*

-0.034
0.096

Controls
(n = 80)

0.333**

0.015
0.024

Total
(n = 160)

- 0.303**

- 0.460**
0.842**

Moreover, strong negative correlation between addiction
duration in years and habits frequency with SOD was found,
thereby indicating increase in addiction duration as well as
habit frequency leads to decrease in superoxide dismutase
(mU/L) levels. Moreover, strong positive correlation was
found between mouth opening and SOD, thereby indicating
that increase in Superoxide dismutase (mU/L) levels leads
to increase in mouth opening.
In the present study; it was identified that cases with OSMF
had mean (SD) Superoxide dismutase (mU/L) as 3.02 which
was significantly lower compared to controls 6.96 with the
difference being highly significant. The results are consistent
with the evidence in the literature. A case control study
conducted in a tertiary care setting of India that recruited
forty cases (patients with OSF) and forty controls reported
that SOD (mU/L) levels were significantly lower among
cases compared to controls.16 The study reported that patients
with OSF had mean SOD of 2.46 mU/L while controls had
significantly higher mean SOD of 3.46 mU/L.16Another
clinical study reported a significant decrease in SOD (mU/L)
levels in OSF, oral leukoplakia and oral cancer group as
compared to the control group.17Another clinical and
biochemical study reported that SOD (mU/L) levels were
significantly lower in cases as compared to controls.18 A
recent study in which venous blood sample was collected
to estimate the SOD levels using an ultraviolet
spectrophotometer and revealed 204.2 nmol/dl  mean serum
SOD levels in healthy volunteers whereas in OSMF group

mean serum SOD was 82.7 nmol/dl; and the estimated
difference was highly significant.19The similar study also
reported that increase in staging of OSF the mean serum
SOD levels significantly decreases thus exhibiting disease
progression being associated with decrease in serum SOD
levels. The mean serum SOD level for OSF stage 1 (123.4
n/ mol), for OSF stage 2 (88.9 n/ mol) and least for OSF
stage 3 (67.7 n/ mol).19

The enzymatic as well as non enzymatic antioxidants
scanvage lipid peroxidation byproducts formed both under
physiological as well as pathological conditions.20-21 The
decrease in SOD levels in OSF can be accounted due to the
utilization of these antioxidants by tissues being affected or
combating excessive oxidative stress in circulation.21-24

Thereby, SOD can be a potential biochemical index for
evaluating the disease progress.25-27

The study had certain limitations. Firstly, cases i.e. of stage
one oral sub mucosal fibrosis were recruited only. Secondly,
the sample size was limited and was a single centered study.
participants were recruited from only Therefore, it is
recommended that comparative cross sectional study with
greater number of cases and controls should be conducted
in future being from multiple clinical sites.
CONCLUSION:
From the present study it was evident that Superoxide
dismutase (mU/L) levels were significantly lower among
patients with oral submucosal fibrosis. Moreover,
progressively decrease in Superoxide dismutase (mU/L)
levels leads to decrease in mouth opening among patients
with OSMF. Thus, salivarySuperoxide dismutase can be
used as a biomarker for the early detection as well as
successful treatment and management of OSMF, thereby
arresting it at an early stage and reducing the possible
consequences of malignant transformation.
REFERENCES:
1. Tilakaratne WM, Ekanayaka RP, Warnakulasuriya S. Oral

submucous fibrosis: a historical perspective and a review on
etiology and pathogenesis. Oral Surg Oral Med Oral Pathol
Oral Radiol 2016;122(2):178-91.

2. Tanwir F, Akhlaq H. Oral submucous fibrosis: A chronic
deliberating disease of oral cavity. Iran J Pathol 2011;6(4):165-
72.

3. Tak J, Gupta N, Bali R. Oral submucous fibrosis: A review
article on etiopathogenesis. Kathmandu Univ Med J
2014;12(2):153-6.

4. Byakodi R, Byakodi S, Hiremath S, Byakodi J, Adaki S,
Marathe K, et al. Oral cancer in India: An epidemiologic and
clinical review. J Community Health 2012;37(2):316-319.

5. Epstein JB, Gorsky M, Cabay RJ, Day T, Gonsalves W.
Screening for and diagnosis of oral premalignant lesions and
oropharyngeal squamous cell carcinoma: Role of primary
care physicians. Can Fam Phys 2008;54(6):870-5.

6. Pindborg JJ, Sirsat SM. Oral submucous fibrosis. Oral Surg
Oral Med Oral Pathol 1966;22(6):764-79.

JBUMDC 2019; 9(2):86-90

Estimation Of Salivary Superoxide Dismutase Level In Oral Submucous Fibrosis: A Clinical And Biochemical Study



Page-90

7. Mehta FS, Pindborg JJ, Gupta PC, Daftary DK, Odont.
Epidemiologic and histologic study of oral cancer and
leukoplakia among 50,915 villagers in India. Cancer
1969;24(4):832-49.

8. Alamgir M, Jamal Q, Mirza T, Jafarey NA. Genetics of oral
cancer in relationship to carcinogen-metabolizing genes. Pak
J of Otolaryng. 2010;26:81-4.

9. Di Dalmazi G, Hirshberg J, Lyle D, Freij JB, Caturegli P.
Reactive oxygen species in organ-specific autoimmunity.
Autoimmun Highlights 2016;7(1).

10. Shetty S, Babu S, Kumari S, Shetty P, Hegde S, Castelino R.
Status of salivary lipid peroxidation in oral cancer and
precancer. Indian J Med PaediatrOncol 2014;35(2):156-8.

11. Menvielle-Bourg FJ. Superoxide dismutase (SOD), the
powerful natural antioxidant, now available orally.
Phytotherapie 2005;3(3):118-21.

12. Signorella S, Palopoli C, Ledesma G. Rationally designed
mimics of antioxidant manganoenzymes: Role of structural
features in the quest for catalysts with catalase and superoxide
dismutase activity. CoordChem Rev 2018;365:75-102.

13. Griess B, Tom E, Domann F, Teoh-Fitzgerald M. Extracellular
superoxide dismutase and its role in cancer. Free RadicBiol
Med 2017;112:464-79.

14. Romo MR. Superoxide Dismutase: A therapeutic candidate
for oxidative stress. An R Acad Farm 2015;81(1):25-36.

15. Carillon J, Rouanet J-, Cristol J-, Brion R. Superoxide
dismutase administration, a potential therapy against oxidative
stress related diseases: Several routes of supplementation and
proposal of an original mechanism of action. Pharm Res
2013;30(11):2718-28.

16. Metkari SB, Tupkari JV, Barpande SR. An estimation of
serum malondialdehyde, superoxide dismutase and vitamin
A in oral submucous fibrosis and its clinicopathologic
correlation. J Oral MaxillofacPathol2007;11(1):23-7.

17. Gurudath S, Ganapathy KS, Sujatha D, Pai A, Ballal S, Ml
A. Estimation of superoxide dismutase and glutathione
peroxidase in oral submucous fibrosis, oral leukoplakia and
oral cancer - a comparative study. Asian Pac J Cancer Preven
2012;13(9):4409-12.

18. Uikey AK, Hazarey VK, Vaidhya SM. Estimation of serum
antioxidant enzymes superoxide dismutase and glutathione
peroxidase in oral submucous fibrosis: A biochemical study.
J Oral MaxillofacPathol2003;7(2):44-8.

19. Bale R, Kattappagari KK, Vidya D, Vuddandi S, Gummalla
C, Baddam VRR. Oral submucous fibrosis: A quantitative
assessment of serum malondialdehyde, superoxide dismutase
and correlation with clinical staging. J Oral MaxillofacPathol
2017;21(1):41-5.

20. Bari S, Metgud R, Vyas Z, Tak A. An update on studies on
etiological factors, disease progression, and malignant
transformation in oral submucous fibrosis. J Cancer Res Ther
2017;13(3):399-405.

21. Patel J, Shah F, Joshi G, Patel P. Clinical significance of
inflammatory mediators in the pathogenesis of oral cancer.
J Cancer Res Ther 2016;12(2):447-57.

22. Sadaksharam J. Significance of serum nitric oxide and
superoxide dismutase in oral submucous fibrosis and squamous
cell carcinoma: A comparative study. ContempClin Dent
2018;9(2):283-288.

23. AvinashTejasvi ML, Bangi BB, Geetha P, AnulekhaAvinash
CK, Chittaranjan B, Bhayya H, et al. Estimation of serum
superoxide dismutase and serum malondialdehyde in oral
submucous fibrosis: A clinical and biochemical study. J Cancer
Res Ther 2014;10(3):722-725.

24. Emori Y, Mizushima T, Matsumura N, Ochi K, Tanioka H,
Shirahige A, et al. Camostat, an oral trypsin inhibitor, reduces
pancreatic fibrosis induced by repeated administration of a
superoxide dismutase inhibitor in rats. J GastroenterolHepatol
2005;20(6):895-899.

25. Kärkkäinen J, Saimanen I, Selander T, Aspinen S, Harju J,
Juvonen P, et al. Gallstone patients with enhanced oxidative
stress biomarker superoxide dismutase (SOD1) plasma levels
have significantly lower number of postoperative analgesic
oxycodone doses: A prospective study with special reference
to cancer patients. Anticancer Res 2018;38(6):3573-78.

26.  Park S-, Nair PMG, Choi J. Characterization and expression
of superoxide dismutase genes in Chironomusriparius (Diptera,
Chironomidae) larvae as a potential biomarker of ecotoxicity.
Comp BiochemPhysiol C ToxicolPharmacol 2012;156(3-
4):187-194.

27. Choi J, Roche H, Caquet T. Characterization of superoxide
dismutase activity in Chironomusriparius Mg. (Diptera,
Chironomidae) larvae - A potential biomarker. Comp
BiochemPhysiol C PharmacolToxicolEndocrinol
1999;124(1):73-81.

JBUMDC 2019; 9(2):86-90

Humera Akhlaq, Muhammad OwaisIsmail, Muhammad Abdul Samad




