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In Indian population, Oral cancer accounts for approximately 40% of all cancers1. Based 
 on cancer registry data, it is estimated that annually 75,000–80,000 new oral cancer develops in 
 India, the majority of oral cancers are unequivocally associated with tobacco‑areca nut chewing 
 habits,  and  usually  preceded  by  premalignant  lesions,  most  often  a  persistent  leukoplakia  or 
 OSMF2.  Oral  submucous  fibrosis,  initial  delineated  within  the  early  fifties,  could  be  probably 
 malignant diseases preponderantly seen in folks of Asian descent. The disease is prevalently seen 
 in India, Bangladesh, Sri Lanka, Pakistan and Southern China. Several case series were reported 
 among Asian immigrants to the United Kingdom, South and East Africa3. In the Indian literature, 
 Sushruta, an ancient physician had reported it as ‘Vidari’. In 1952, Schwartz was the first to report 
 a case of this type and in 1956, Paymaster identified its pre‑cancerous nature4. OSMF is a chronic, 
 progressive  and  irreversible  disease  of  unknown  etiology.  It  affects  oral,  oropharyngeal  and  at 
 times  esophageal  mucosa.  OSMF  is  characterized  by  inflammation  and  progressive  fibrosis  of 
 lamina propria5. The patients manifest with the symptoms of intolerance to spicy food, the rigidity 
 of labial mucosa, buccal mucosa, tongue and palate leading to varying degrees of limited mouth 
 opening and tongue movements6. 


 The  malignant  transformation  rate  has  been  reported  to  be  around  7.6%  in  patients 
suffering from OSMF over the past two decades7. OSMF is strongly associated with the use of 
areca  nut  in  different  forms  with  significant  duration  and  frequency  of  chewing  habits4.  The 
endosperm seed is consumed fresh, boiled or after dried or curing.  Arecanut is chewed by itself 
or in  the form  of commercial preparations  like supari, mawa, pan masala. Areca nut  consumed 
with betel leaf, lime with or without tobacco is called as Paan or betel quid7. The increase in the 
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incidence of OSMF when the areca nut and tobacco consumption are combined. The consumers 
 of mixed products are often younger8.  


Areca  nut  is  made  up  of  alkaloid  and  flavonoid  components.  Arecoline,  Arecaidine, 
 Guvacine  and  Guvacoline  are  the  major  alkaloids  whereas  Tannins  and  Catechins  are  the 
 flavonoids  having  influence  on  collagen  metabolism7.  Diffusion  of  betel  quid  alkaloid  and 
 flavonoids  into  subepithelial  connective  tissue  causes  chronic  inflammation,  which  leads  to 
 activation of T-cells, macrophages at the site. This results in the increase in Growth factor- TGFβ 
 and cytokines - IL6, TNF, Interferon 7. Among the trace elements such as iron are required for 
 the functioning of many enzymes; Iron has been a vital element for epithelium maturation, along 
 with the current studies in many hemoproteins such as myoglobin, hemoglobin and cytochrome. 


Therefore,  the  changes  of  iron  concentrations  biochemically  in  the  serum  of  patients  with 
 potentially  malignant  lesions  can  help  in  determining  the  severity  of  the  disease,  its  suitable 
 treatment  and as  a  mark  for prognosis9. Iron is  necessary  for  collagen synthesis  by enzymes in 
 hydroxylation of lysine and proline. Proline and lysine endure hydroxylation and it is catalyzed by 
 proline  hydroxylase  and  peptidyl  lysine  hydroxylase  enzymes,  respectively.  Peptidyl  proline 
 hydroxylase  demands  as  cofactory  molecular  oxygen,  alpha‑ketoglutarate,  ferrous  iron  and 
 ascorbic acid. The decreased iron level may be due to  consumption in the process of fibrosis10.


Iron  deficiency  anemia  could  be  referred  to  the  clinical  nature  of  OSMF,  hence  previously 
explained as “sideropenic dysphagia”. The generalized occurrence of anemia in patients with oral 
submucous fibrosis to predisposition of the condition in patients consuming betel nuts. The “seed 
and  soil  theory”  by  Kapoor  Set  al.  was  about  the  purpose  for  the  depletion  of  iron  could  be 
multifactorial. Factors such as altered epithelial cell turnover rate and tumor cell proliferation leads 
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to the depletion of iron levels and the reserve body iron stores.  Additional, reduction in iron indices 
 occurs due to difficulty in consumption of normal diet, thereby leading to poor nutrition11. 


Ascorbic acid is a main extracellular antioxidant which has the quantity to entirely confine 
oxidative modification of lipids by aqueous peroxy radicals. Being a water‑soluble antioxidant, it 
acts counter to free radicals before lipid‑soluble antioxidants12. In contrast to other antioxidants, it 
dissipates quickly, thus saving other antioxidants. Significant decrease in ascorbic acid levels in 
the patients related to healthy individuals may be associated with raised oxidative stress. Vitamin 
C has impact on immune system, thus intensifying tumor immune surveillance in elevation and 
development  of  cancer.  Vitamin  C  reacts  precisely  with  superoxide  singlet  oxygen.  In  this 
mechanism,  tocopherol  is  reconstructed  from  the  tocopheroxy  radical13.  Vitamin  C  and  iron  is 
persistent as vitamin C plays an imperative role in absorption of iron from the gut. Ascorbic acid 
improves iron absorption by reducing dietary Iron from ferric form to the ferrous form11. Vitamin 
C improves iron absorption by decreasing Iron intake from food, from ferric form to the ferrous 
form.  Therefore, Vitamin C deficiency may  decrease  the  amount of intracellular  Iron. This  has 
paved  to  the  theory  that  vitamin  C  may  have  been  needed  for  the  disproportionate  collagen 
synthesis and cross-linking that forms in OSMF. Thus, vitamin C could be an essential indicator 
for  the  establishment  of  oral  submucous  fibrosis11.  Antioxidant  nutrients  like  vitamin  C,  beta  -
carotene, selenium and zinc are usually found to prevent the damaging effects of reactive oxygen 
species in tissues and can reduce the liability of oral cancer and precancers1.Vitamin C is used in 
the  modification  of  proline  into  hydroxyproline.  Lysyl  oxidase  increases  the  collagen  cross 
linkages in the existence of Vitamin C that results in the improvement of the condition from the 
stage I to stage II. It is confirmed that deficiency of vitamins and iron will result in altered repair 
of  the  lamina  propria.  This  will  result  in  defective  healing  as  well  as  scar  formation,  which 
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ultimately led to OSMF. Singh et al suggested that the therapeutic supplementation of Vitamin C 
decreases the edema among the collagen bundles and it also reproduce new collagen bundles with 
better approximation in OSMF patients14. 



(25)
AIM 



& 



OBJECTIVES 



(26)5 


AIM: 


To correlate between Serum and salivary Vitamin C and Iron levels in grade II and grade III 
 OSMF patients.  


OBJECTIVES: 


•  To access if the salivary vitamin C and Iron can be used as a diagnostic marker in OSMF. 


•  To assess if the changes in salivary vitamin C and Iron corresponds with the serum level 
 in patients with oral submucous fibrosis. 


•  To consider micro nutritional deficiency of Iron as a broad indicator thus altering the 
 response from local irritants. 


•  To assess if vitamin C and iron level can be used in estimating the severity by associating 
the clinicopathological grading of OSMF. 
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REVIEW OF LITERATURE: 


In  1969  Makila  E, conducted  a  test  to  establish  the  concentrations  of  ascorbic  acid  in  mixed 
 submandibular and sublingual saliva and in parotid duct saliva collected from 37 subjects after a 
 12-hr fast were estimated by the dinitrophenylhydrazine method and found to be, on the average, 
 O-71 µg/ml and 0.91 µg/ml, respectively. The rate of secretion of the ascorbic acid was, on the 
 average, 0.14 µ g/ml for the submandibular and sublingual glands, and 0.59 µg/ml for the parotid 


gland8.  


In 1987 Jacob RA12 conducted a study to demonstrate ascorbic acid (AA) status as a biochemical 
 indicator in a live-in metabolic unit. The measured quantity of AA supplements was added to the 
 diet of the study subjects. Blood plasma, erythrocyte, and leukocyte AA levels all reflected AA 
 intake; however, plasma AA showed less variability than red cell AA levels and was considerably 
 easier to determine than leukocyte AA. Plasma AA values < 0.40 mg/dL (23 µmol/L) reflected 
 marginal AA status. The daily AA intake calculated to maintain plasma AA levels of at least 0.4 
 mg/dL  (23 µmol/L)  in  healthy  young  men  was  41  mg.  Urine  and  salivary  AA  levels  were  not 
 considered to be significant because urinary AA levels did not discriminate well between adequate 
 and deficient AA intakes and salivary AA levels did not consistently reflect AA intake. 


Rajendran R15 (1990), conducted a test to study the serum proteins, serum iron and total iron-
binding  capacity  in  50  oral  submucous  fibrosis  patients  and  50  oral  leukoplakia  patients.  The 
values  were  compared  with  50  control  subjects.  Hemoglobin  and  serum  iron  in  both  groups  of 
patients was significantly low, whereas total iron-binding capacity showed significant change only 
in oral submucous fibrosis patients. Serum protein value was significantly lower in all the patients. 
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Singh  VN16  (1991),  said  epidemiological  studies  have  shown  that  diets  rich  in  one  or  more 
 antioxidant  nutrients  may  reduce  the  risk  of  cancers  of  the  lung,  uterine  cervix,  mouth,  and 
 gastrointestinal  tract.  Study  of  potentially  malignant  lesions  gives  a  comparatively  desirable 
 approach to identifying and evaluating the potency of the cancer chemopreventive components of 
 foods. Some recent findings suggest roles for β-carotene and/or vitamin C in reversing or reducing 
 the risk of cervical dysplasia and oral leukoplakia. There are some indications that vitamin C and 
 β-carotene may reduce the risk of atrophic gastritis and gastric cancer. Additional epidemiological 
 and  molecular  biology  studies  and  clinical  intervention  trials  using  premalignant  lesions  as  the 
 marker of specific cancer risks should become an important component of future research in the 
 area of cancer chemoprevention.  


Gupta PC17 (1998), conducted a study to investigate the relationship of specific nutrients and food 
 items  with  oral  precancerous  lesions  among  tobacco  users.  An  interviewer-administered  food 
 frequency questionnaire, developed and validated for this population, was used to estimate nutrient 
 intake in blinded. In a total of 5018 male tobacco users, 318 were classified into case group and 
 others as a control group. An equal number of controls matched on age, sex, village, and use of 
 tobacco were selected. A protective effect of fiber was observed for both oral submucous fibrosis 
 and leukoplakia with a 10% reduction in risk per g day-' (P < 0.05). Vitamin C revealed to be an 
 effective treatment against leukoplakia. A protective effect of tomato consumption was observed 
 in leukoplakia and a suggestion of a protective effect of wheat in OSMF.  


Isaac U et al18 (2008), conducted a study describing the histopathological changes occurring in 


Oral  Submucous  Fibrosis.  35  biopsy  specimens  were  obtained  from  patients  presenting  with 
OSMF Patients.  The result showed diffuse nonspecific chronic inflammation with fibrosis was 
present in all specimens (100%). Classical features of OSMF was found in 57.4% of specimens 
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while  45.7%  showed  Lichenoid  reaction  as  well.  OSMF  with  ulceration  was  present  in  40% 


specimens.  Pseudoepitheliomatous hyperplasia was recorded in 25.7%. Dysplastic changes were 
 seen in 8.6% of specimens. This study gave a detailed account of the histological changes along 
 with the frequency of their occurrence and described a new finding of Lichenoid reaction occurring 
 in OSMF.  


Jyothi  Tadakamadla19  (2011),  estimated  and  compared  the  levels  of  serum  copper  and  iron 
 among subjects with 50 oral submucous fibrosis (OSMF) patients of different clinical stages and 
 50 healthy controls. The serum estimation of copper and iron was done using atomic absorption 
 spectrophotometry.  The  results  of  mean  copper  and  iron  level  differed  significantly  (p<0.000) 
 between the patients and controls with patients exhibiting higher copper (134.1±20.16) and lower 
 iron (114.78±23.47) levels in contrast to controls who presented lower copper (114.8±12.36) and 
 higher iron (130.86±31.01) levels in serum. Thus, copper level increased and iron level decreased 
 in the study group in comparison to healthy controls. 


L Aravindh20 (2012), explained that the oxidants  and antioxidants may play a role in  the later 
stages of cancer development.  Antioxidants β-carotene, Vitamin C, Vitamin E, the most important 
antioxidant nutrients in Oral submucous fibrosis and Oral cancer. The study group consisted of a 
total number of 60 patients. Out of the 60 patients, 20 patients were suffering from Oral submucous 
fibrosis, 20 patients suffering from Oral cancer and 20 patients were normal controls. This study 
resulted in a significant decrease in the levels of plasma micronutrients, â-carotene, Vitamin C and 
Vitamin E were observed as the lesion progresses from normal to pre-cancer and then to cancer 
which  in  turn  reflects  the  significant  increase  of  oxidative  stress  in  the  progression  of  oral 
submucous fibrosis to Oral cancer. 
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In 2012  K.S.C.  BOSE21, in  his  study,  evaluated  the  role  of  oxidative  stress  in  causation  and 
 progression of OSMF by measuring the levels of nonenzymatic antioxidants in OSMF patients. 27 
 newly diagnosed OSMF patients of both sex with age group between 23 to 40 years were selected 
 as case and control group. In both, the groups’ plasma non-enzymatic antioxidants like vitamin A, 
 E,  C  and  reduced  glutathione  including  total  antioxidant  activity  was  also  assessed  in  both  the 
 groups.  Reduced  levels  of  plasma  non-enzymatic  antioxidants  (p<0.001)  and  similarly  a  poor 
 antioxidant  activity  (p <  0.001)  in  OSMF  patients  when  correlated  to  controls.  Therefore, 
 consumption of tobacco or areca quid was considered to create an oxidative stress environment 
 which might play a major role in the causation of OSMF. 


Hegde  Karthik3  (2012),  stated  that  OSMF  causes  significant  hematological  abnormalities 
 resulting in anemia and a decrease in serum iron levels. 30 OSMF patients and 15 control patients 
 were involved in the study. The values of hemoglobin and serum iron levels were evaluated using 
 Sahli’s and Ferrene approaches. Average values of hemoglobin and serum iron levels of Control 
 patients were 15 mg/dL and 140.13 mcg/dL, whereas those of OSMF patients were 10.85 mg/dL 
 and 55.53 mcg/dL respectively.  In stage II OSMF group, the values were 9.97 mg/dL and serum 
 iron levels were 49.73 mcg/dL respectively. OSMF patients showed significantly lower levels of 
 hemoglobin and serum iron when compared with healthy subjects. This study explained that the 
 therapy  should  be  instituted  concomitantly  with  the  initial  diagnosis  which  helps  to  cease  the 
 further progression of the condition.  


Saba  Khan22  (2012),  quoted  that  the  data  from  recent  epidemiological  studies  provide 
overwhelming evidence that areca nut is the main etiological factor for oral submucous fibrosis. It 
is coherent to consider that the increased collagen synthesis or reduced collagen degradation is the 
probable system in the development of the disease. The copper present in areca nut is high and the 
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desirable act of copper as an intermediatory of fibrosis is backed by the demonstration of the up- 
 regulation of lysyl oxidase in OSMF biopsies. It  was also emphasized that the incorporation of 
 copper into the areca nut is through the Bordeaux mixture, which is sprayed as a fungicide on areca 
 plantations  in  regions  with  scheduled  monsoons  and  of  which  copper  sulfate  is  an  important 
 constituent. 


Shishir Ram Shetty23 (2012) calculated the levels of iron and ascorbic acid in serum and saliva 
 in  patients  with  OSMF and to  correlate the  change in  levels  of iron and  ascorbic acid with  the 
 histopathological  grading  of  OSMF.  65  clinically  diagnosed  and  histopathologically  confirmed 
 cases of OSMF along with 21 age- and sex-matched controls were included. Serum and salivary 
 ascorbic acid were analyzed by the dintrophenyl hydrazine method whereas serum and salivary 
 iron were analyzed by the dipyridyl method. The result of the study showed, serum and salivary 
 ascorbic acid levels consistently decreased with the progression of histopathologiocal grading of 
 OSMF. The iron levels were also decreased in OSMF patients in both serum and salivary samples, 
 but this was not significant.  So, he concluded that the serum and salivary monitoring may play a 
 crucial role in the early diagnosis and prognosis of OSMF.   


V V Kamath24 (2013), attempts to collate the biochemical investigation carried out in OSMF. 


The  retrieved  data  were  grouped  into  serum  iron  and  related  compounds,  trace  elements,
 antioxidants,  immunological  investigations,  genetic  parameters  and  others  including  lipids, 
glycoconjugates, and enzymes. Hemoglobin levels, serum iron, total iron-binding capacity,  serum 
transferrin and in tissue samples have been assessed. Decreased levels of copper and zinc in OSMF 
cases with an increase in copper/zinc ratio was noted. Zinc gets depleted at a faster rate than copper 
in  OSMF. the levels  of  cadmium,  selenium,  chromium,  magnesium, and calcium  in  the sera of 
patients with oral leukoplakia, OSMF, and squamous cell carcinoma. No appreciable changes were 
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noted in OSMF, but oral leukoplakia and oral cancers showed a decrease. Reduced levels of zinc 
 were found in most studies and were attributed to the decreased immunity status of individuals.  


Sabharwal R et al.25 (2013), in his study, revealed that a clear dose-dependent relationship was 
 observed  for  both  frequency  and  duration  of  chewing  areca  nut  (without  tobacco)  in  the 
 development of OSF. Nutritional deficiencies and immunological processes may play an important 
 role in the pathogenesis. The available epidemiological evidence indicates that chewing betel quid 
 is an important risk factor for OSMF. It has been postulated that areca nut may also induce the 
 development of the disease by increased levels of cytokines in the lamina propria.  


 R  Guruprasad1  (2014),  the  correlation  between  Serum  Vitamin  C  and  Iron  levels  in  OSMF 
 individuals were evaluated in his study. 35 OSMF patients and 50 controls were selected. Two ml 
 of  venous  blood  was  collected  from  each  individual.  Vitamin  C  was  estimated  by  2-4 
 dinitrophenylhydrazine method and Iron estimated by Tripyridyl method. Mean values of serum 
 Vitamin C and Iron of control group were (1.08 ± 0.17 mg/dl) and (144.30 ± 12 μg/dl) respectively 
 whereas in OSMF group the values were (0.4 ± 0.23 mg/dl) and (98.87 ± 18 μg/dl) respectively 
 [Table 2]. OSMF group showed significantly lower Vitamin-C and Iron levels were significantly 
 decreased in OSMF patients when compared to controls which were statistically significant.  


Karthik Hegde26 (2014), estimated the hemoglobin and serum iron levels among patients with 
oral submucous fibrosis and to compare the values with healthy subjects and with patients of iron 
deficiency anemia. Study subjects were divided into 3 groups: 60 OSMF, 15 healthy controls and 
15 patients with iron deficiency anemia were included and the values of hemoglobin and serum 
iron levels were estimated using Sahli’s and Ferrene methods. the hemoglobin level in various 
stages of OSMF was 13.64 mg/dl, 12.25 mg/dl, 11.74 mg/dl and 9.97 mg/dl respectively in Stage 
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I  -  IV. Mean values of  serum iron levels  in  various stages  of OSMF (Stage  I  -  IV) were 96.06 
 mcg/dl, 72.53 mcg/dl, 61.33 mcg/dl and 49.73 mcg/dl respectively. Significantly lower levels of 
 hemoglobin and serum iron when compared with the healthy subjects and serum iron level was 
 significantly lower when compared with anemia patients. 


Prabhu R V7 (2014), Basic mechanisms involved in the pathogenesis of OSMF can be divided 
 into  four  steps  as  Occurrence  of  the  chronic  inflammation  at  the  site  of  betel  quid  placement, 
 increased  collagen  synthesis,  collagen  cross-linking,  decreased  collagen  degradation  and 
 occurrence of the chronic inflammation at the site of betel quid placement. Chewing areca nut is 
 thought to have central nervous system stimulating effect and along with this, it is known to have 
 salivary stimulating and digestive properties. It is also used for its deworming property.  Among 
 its  most  harmful  effects  in  the  oral  cavity  is  the development  of  potentially  malignant  disorder 
 called Oral Submucous Fibrosis. 


Haya Mohammad14 (2015), OSMF is characterized by the inflammation and progressive fibrosis 
of lamina propria that leads  to  difficulty  in  mastication, speech, swallowing and causes  limited 
mouth opening. Arecoline (major alkaloid) in areca nut is the main etiological factor in causing 
the disease. Prevalence of OSMF ranges from 0.2 % to 0.5% in South India. The malignant rate of 
transformation over the 17-year period was 7.6%. Trace elements (part of metalloenzymes) are 
recognized  as  versatile  biomarkers  which  may  be  helpful  in  early  detection,  prognosis  and  can 
reduce the incidence of cancer. Copper, Iron, Zinc, Selenium, Cadmium, antioxidants (Superoxide 
Dimutase, Vitamin A, Vitamin C, Vitamin E), immunoglobulins and alternation in oncosupressor 
genes and other genes have been emphasized as biochemical parameters that play an important 
role in its pathogenesis. These parameters can also serve as important biomarkers in early detection 
of a premalignant condition and cancer progression.  
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Uwe wollina6 (2015), explained about the features of the oral submucous fibrosis mainly the hypo 
 vascularity leading to blanching of the oral mucosa, staining of teeth and gingiva, and trismus as 
 the clinical. The betel quid contains arecoline from betel nuts and copper, which were responsible 
 for  fibroblast  dysfunction  and  fibrosis.  A  variety  of  extracellular  and  intracellular  signaling 
 pathways  might  be  involved  in  this  mechanism.  It  was  also  added  that  treatment  of  OSF  was 
 difficult, as not many large, randomized controlled trials have been conducted. So, the principal 
 actions  of  drug  therapy  include  antifibrotic,  anti-inflammatory,  and  antioxygen  radical 
 mechanisms.  


Divya BharDwaj33 (2016), conducted a study to explain the progressive decrease in serum iron 
 and haemoglobin levels from Stage I of OSMF to the Stage IV of OSMF. It was added that the 
 estimation of hemoglobin level may be used as an auxillary test in assessment of prognosis of the 
 disease.  Among  120  subjects,  40  patients  with  the  OSMF,  40  with  the  iron  deficiency  anemia 
 without tobacco chewing habit, 40 healthy control subjects were involved in the study. A total of 
 5ml of venous blood was withdrawn from all the subjects and serum iron and haemoglobin levels 
 were  estimated.  The  haemoglobin  was  lowest  in  oral  submucous  fibrosis  group  than  iron 
 deficiency anaemia group. A continous decline in serum iron and haemoglobin levels from Stage 
 I of OSMF to the Stage IV of OSMF was also observed. 


Bhargava  A27  (2017), conducted  a  study  to  estimate  the  levels  of  iron  in  saliva  and  serum  of 
patients with OSMF and to correlate change in levels of iron with the histopathological grading of 
OSMF. The study group comprised of 30 clinically diagnosed and histopathologically confirmed 
cases of OSMF; 10 age- and sex-matched controls were also enrolled in the study. The mean serum 
Vitamin  C  levels  in  Grade  I,  Grade  II,  Grade  III  and  control  were  0.1367 µg/dl,  0.1254 µg/dl, 
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0.1185 µg/dl, 0.1589 µg/dl whereas the mean serum Vitamin C levels were 0.6399 µg/dl, 0.5487 
 µg/dl, 0.4366 µg/dl, 0.836 µg/dl. Compared with the control group, salivary and serum iron levels 


were decreased in OSMF patients.  


Bhat S13 (2017), studied the detoxification status of serum and saliva by assessing the serum and 
 salivary Vitamin C in oral potentially malignant disorders and oral cancer. A total of 90 subjects, 
 30 subjects with oral potentially malignant disorders, 30 subjects with oral cancer, and 30 healthy 
 subjects were included in the study. The mean serum Vitamin C levels in Group I was 1.379 mg/dl, 
 whereas the mean serum Vitamin C levels of Group II and Group III were 1.1 mg/dl and 0.7833 
 mg/dl, respectively. The mean salivary Vitamin C levels in Group I was 0.925 mg/dl, Group II had 
 mean salivary Vitamin C levels as 0.7027 mg/dl and in Group III, it was 0.4787 mg/dl, respectively 
 The  mean  serum  and  salivary  Vitamin  C  levels  were  decreased  significantly  in  potentially 
 malignant disorders and oral cancer when compared to healthy subjects.  


The purpose of the study done by Hazarey VK(2017), was to ascertain the gender specificity for 
 different habits and severity of OSMF. A total of 1000 OSMF cases were comprised of the study. 


The  male-to-female  ratio  of  OSF  was  4.9:1.  The  occurrence  of  OSMF  was  at  a  significantly 
younger age group (<30 years) among men when compared with women. Reduced mouth opening, 
altered  salivation  and  altered  taste  sensation  were  found  to  be  significantly  more  prevalent  in 
women  when  compared  with  men.  Exclusive  areca  nut  chewing  habit  was  significantly  more 
prevalent  in  women.  Whereas  significant  increase  for  Gutkha  (Areca  quid  with  tobacco)  and 
kharra/Mawa (a crude combination of areca nut  and tobacco) chewing was found in men when 
compared with women.  
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Jani YV10 (2017) in his study, included 150 patients, out of which 100 cases were OSMF patients 
 and control group consisting of 50 individuals. Serum level of copper and iron by the colorimetric 
 method by digital autoanalyzer photometer. OSMF group showed increased mean copper (153.2 


±  13.1)  and  decreased  mean  iron  (38.8  ±  12.2)  levels  in  contrast  to  controls.  The  mean  iron 
 decreases and mean copper level increases with the increase in severity. 


Latoo  S30  (2017),  estimated  the  levels  of  serum  copper  and  iron  among  subjects  with  oral 
 submucous fibrosis of different clinical stages and healthy controls. The study sample comprised 
 of 30 patients clinically diagnosed with OSMF and 30 healthy controls who were matched for age 
 and gender. OSMF patients were categorized by clinical staging. Serum estimation of copper and 
 iron was done using atomic absorption spectrophotometry. Mean copper and iron level differed 
 significantly (p<0.000) between the patients and controls with patients exhibiting higher copper 
 (132.1±19.16) and lower iron (112.78±21.47) levels in contrast to controls who presented lower 
 copper (110.8±11.36) and higher iron (128.86±30.01) levels in serum. There was a definite trend 
 as (P<0.0001) with cases having the lesion in faucial bands (1st stage) exhibiting the lowest serum 
 copper and those in stage 3 (faucial, labial and buccal bands) presenting the highest copper levels 
 in serum. The copper level increased and iron level decreased in the study group in comparison to 
 healthy  controls.  The  copper  level  increased  as  the  clinical  stage  of  oral  submucous  fibrosis 
 increased. 


A study group of 66 OSMF patients was involved a study by Bhalero SM11 (2018), to evaluate 
levels of iron and vitamin C in serum and saliva. Among the 66 patients, out of which 22 cases of 
clinically diagnosed OSMF patients and 22 cases of betelnut habitual without OSMF and 22 cases 
of  control  healthy  patients  were  divided  as  separate  groups.  Ferrozine  method  was  used  for 
estimation of iron and vitamin C was estimated using 2-4 dinitrophenylhydrazine method in serum 



(38)16 


and saliva was carried out by using Spectrophotometer. The mean serum iron value of in Group I 
 (OSMF) was 47.16±25.36 μg/dl, Group II was 53.16±19.66 μg/dl and Group III was 72.58±27.85 
 μg/dl. The mean serum vitamin C value in Group I was 0.16±0.03 mg/dl, Group II was 1.06±0.71 
 mg/dl and Group III was 1.33±0.65 mg/dl. Level of iron and vitamin C in serum and saliva was 
 significantly decreased in OSMF patients when compared to betelnut habitual and controls group 
 which were statistically significant. Estimation of iron and vitamin C in OSMF patients would help 
 in management, in developing therapies based on the trace element expression. 


Since studies have reported altered levels of trace elements in oral submucous fibrosis subjects, 
 but findings have been inconsistent. Sachdev P K29 (2018) studied altered levels of trace elements 
 zinc (Zn), copper (Cu), and iron (Fe) in oral submucous fibrosis subjects. A total of 34 reports met 
 the inclusion criteria. There was a major increase among the levels of Cu (effect size = 1.17, p 
 value<0.05, 95% confidence interval (CI): 0.164 –2.171) and a significant decrease in levels of Zn 
 (effect  size = −1.95, p value<0.05, 95% CI: −3.524 to −0.367) and Fe (effect size = −2.77, p 
 value<0.01, 95% CI: −4.126 to −1.406) in OSF patients. 1e estimation of Zn, Cu, and Fe levels 
 may serve as additional biomarkers in the diagnosis and prognosis of OSF along with the clinical 
 features. 


Biradar  SB  et  al31  (2019),  studied  the  correlation  between  the  clinical  staging  with  the 
histopathological  staging  of  oral  submucous  fibrosis  patients,  which  would  further  assist  to 
formulate a definite treatment plan.  The study group consisted of 50 subjects who were clinically 
and histologically diagnosed as OSMF. The clinical data were mentioned; punch biopsy was done 
for histological examination. Lesions were divided into four stages, as Stages I–IV according to 
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Khanna  and  Andrade  classification  both  clinically  and  histologically.  The  correlation  between 
 clinical and histopathological staging resulted to be highly significant. 


Chen Y32 (2019), discussed the physiology of iron metabolism and its role in cancer. Iron has a 
 double  role,  which  promotes  tumor  growth  or  cell  death.  Cancer  cells  exhibit  an  increased 
 dependence on iron compared with normal cells. Macrophages more likely bring iron to cancer 
 cells, following in tumor promotion. Mitochondria uses cellular iron to produce cofactors, counting 
 heme and iron-sulfur clusters. The sulfur is consisting of essential enzymes responsible for DNA 
 synthesis  and  repair,  oxidation-reduction  reactions  along  with  various  cellular  processes. 


Alternatively,  highly  increased  iron  concentrations  result  in  cell  death  through  membrane  lipid 
peroxidation, termed ferroptosis.  
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A prospective case- control observational study was carried out to correlate the serum and salivary 
 iron  and  vitamin  C  among  oral  submucous  fibrosis  patients  in  Best  Dental  Science  College, 
 Madurai. 


ETHICAL CLEARANCE 


The  synopsis  of  the  proposed  research  was  prepared  and  submitted  to  the  Institutional 
 Review  Board,  Best  Dental  Science  College  and  Hospital,  Madurai  for  ethical  approval   
 (Annexure I).  


After the review and scrutiny by the board members, approval was granted to conduct the 
 research.  The  study  was  conducted  after  obtaining  informed  consent  from  the  participants 
 (Annexure II).  


This study was carried out in 50 patients; out of which 25 patients were normal and 25 patients 
 were clinically diagnosed with oral submucous fibrosis.  


➢  Group A:  25 Healthy individuals 


➢  Group B: 25 patients with clinically diagnosed OSMF 


The  standard  case  history  format  was  followed  (Annexure  III),  clinical  diagnosis  was 
established.  
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ELIGIBILITY CRITERIA: 


INCLUSION CRITERIA: 


➢  Patients who were willing to participate in the study and signed the informed consent form 
 were included in the study. 


➢  Subjects within the age group between 18 and 60 years. 


➢  Both male and female genders are included. 


➢  Patients  who  were  diagnosed  as  OSMF  based  on  habitual  history  of  areca  nut,  tobacco 
 chewing and clinical findings. 


EXCLUSION CRITERIA: 


➢  Patient with history of any systemic diseases. 


➢  Patients under medication/ supplements one month prior to the study. 


➢  Patients with other mucosal lesions or superimposed diseases. 


➢  Patients who have acute infections or history of blood transfusion were excluded. 


➢  Patients who have previously received treatment for potentially malignant disorders were 
excluded. 
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SAMPLE SIZE: 


The sample size  n = 2 
x{Z
(1- /2)+ Z
(1- β)}2     

        ∆2 


where Z(1- /2)   gives the alpha error whose value for significance level of 0.1% (confidence level 
 of 99.9%) , is 3.2905. The variable  Z(1- β)   gives the beta error also known as the power of the 
 study whose value power of  95% is  1.6449 and   


∆  =    Difference in mean of serum iron 
      S.D 


     =   110.78 - 70.18 
      20.49 


       =   40.60   =    1.98 
        20.49 


      ∆2     =   1.982     =   3.9204 


The sample size       n = 2 
x{Z
(1- /2)+ Z
(1- β)}2     
        ∆2

    


 Sample size       n  =  2(3.2905+1.6449)2       =   2(4.9354)2 


      3.9204       3.9204     


       =  48.716    
        3.9204 


      = 12.426 rounded off to 13 per group 
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The number of participants required is 13 per group for a significance level of 95%and power of 
 95%.  


STUDY POPULATION:  


The  study  subjects  were  selected  from  the  patients  of  Best  Dental  Science  College  and 
 Hospital, Madurai. Patients with a definitive diagnosis of OSMF clinically were included in the 
 study. The case and control group patients were thoroughly examined clinically. Each patient’s 
 history was taken and recorded. OSMF patients were grouped clinically according to Khanna et 
 al.  


TABLE 1: CLASIFICATION OF KHANNA JN AND ANDRADE NN 



Clinical classification of Khanna JN and Andrade NN (1995) 


Group I  Very early cases: Common symptom is burning sensation in the mouth, 
 acute ulceration and recurrent stomatitis and not associated with mouth 
 opening limitation. 


Group II  Early  cases—Buccal  mucosa  appears  mottled  and  marble  like, 
widespread sheets of fibrosis palpable, interincisal distance of 26 to 35 
mm. 
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Group III  Moderately advanced cases—Trismus, interincisal distance of 15 to 25 
 mm, buccal mucosa appeal's pale firmly attached to underlying tissues, 
 atrophy of vermilion border, vertical fibrous bands palpable at the soft 
 palate, pterygomandibular raphe and anterior faucial pillars. 


Group IV A  Advanced  cases—severe  trismus,  interincisal  distance  of  less  than  15 
 mm,  thickened  faucial  pillars,  shrunken  uvula,  restricted  tongue 
 movement, presence of circular band around entire lip and mouth.  


Group IV B  Advanced  cases—presence  of  hyperkeratotic  leukoplakia  and/or 
 squamous cell carcinoma. 


SAMPLING METHODOLOGY: 


Convenience sampling was done. 


COLLECTION OF DATA: 


This  was  a  prospective  observational  study  in  which  case  history  was  developed  and 
 designed  by  considering  the  other  previous  studies.  The  participants  were  assured  about  the 
 confidentiality of their personal information. Blood and saliva samples were collected from every 
 subject. 


Under aseptic conditions 3 ml venous blood was withdrawn from the antecubital vein using 
sterile disposable syringe. Later it was transferred to a vacuum blood collecting test tube with clot 
activator  and  kept  aside  for  30  minutes  at  room  temperature.  Then  centrifugation  was  done  to 
separate the serum from blood at 3000 rpm for 15 minutes. Haemolysed samples were removed.  
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The  subject  was  asked  to  refrain  from  eating,  drinking,  smoking,  tobacco  usage  or  oral 
 hygiene procedures for at least 1 hour prior to the collection. Patient was asked to incline the head 
 forward  and  collect  the  unstimulated  whole  saliva  of  3  ml  in  a  clean  sterile  eppendorf  vial. 


Precautions were taken to prevent the contamination of samples by any other elements. 


4      


      
 Fig 1: Aspiration of venous blood from antecubital fossa 


Fig 2: The collected blood sample in a test tube and salivary 
sample in eppenddorf vial  
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Serum  and  salivary  iron  were  detected  by  colorimetric  method  by  using  Biosystems 
 Refurbished  Fully  Automated  Biochemistry  Analyzer,  A15  machine.  The  reagent  used  for  this 
 study were Crest Bio System kit, a division of Coral clinical systems. Procedure was performed as 
 per the manufacturer’s instructions.   


       


Serum and salivary vitamin C estimation was done by dinitrophenylhydrazine method, in 
 which the dehydroascorbic acid was coupled with dinitrophenylhydrazine. The formed resultant 
 were  treated  with  sulphuric  acid  and  the  colour  emitted  is  measured  at  545nm  was  read  using 
 spectrophotometer. 


Fig 3: Fully Automated Biochemistry Analyzer 
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STATISTICAL ANALYSIS: 


Statistical analysis was done using descriptive and inferential statistics using Student’s unpaired t 
test, One-way ANOVA and Pearson’s Correlation Coefficient tests. They were used in the SPSS 
version 16.0. The p value <0.05 is considered as level of significance. 



(49)
RESULTS 
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The study includes total sample of 50 patients with the age range of 18 to 60 years involving both 
 male and female genders. They were divided into two groups. Group A includes 25 patients who 
 are healthy individuals, classified as control group and group B who are clinically diagnosed with 
 Oral Sub Mucous Fibrosis, classified as case group. The present study has assessed the correlation 
 between serum and salivary vitamin C and iron in patients with OSMF and control group. 


Graph 1: Distribution of the study participants in control and case groups 
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AGE DISTRIBUTION 


The mean age of patients in Group A was 40.24 and Group B was 39.4. 


TABLE 2: AGE DISTRIBUTION OF THE STUDY PARTICIPANTS 


GROUPS  MEAN  RANGE 


Group A  40.24  33 


Group B  39.4  22 


GRAPH 2: AGE DISTRIBUTION OF THE PARTICIPANTS 


This graph shows the mean age distribution of Case (Group A) and Control (Group B) which is 
 with minor difference. The mean age of the patients in group A was 40.24 years and the mean age 
 of the patients in group B was 39.4 years. 
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GRADES OF OSMF IN CASE GROUP: 


In this study, the case group (Group B) has patients in all four groups. The case group consist 
 of 4% of Grade 1 and 4% of Grade 4. 24% of the total population in case group belongs to 
 Grade 3. Around 68% of the total case group consist of Grade 2. The maximum number of 
 patients in Grade 2 and minimum patients in grade 1 and grade 4. 


TABLE 3: NUMBER OF PATIENTS IN VARIOUS GRADING IN CASE GROUP 


CASE GROUP  NO OF PATIENTS 


Grade 1  1 


Grade 2  17 


Grade 3  6 


Grade 4  1 


GRAPH 3: NUMBER OF PATIENTS IN VARIOUS GRADING IN CASE GROUP 
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The duration of areca nut and tobacco chewing habit of Oral Submucous Fibrosis patients in 
 the group B have been documented in the case history. The average duration and its significance 
 with the Grading severity of the disease has been calculated. 


TABLE 4: DESCRIPTIVE DATA OF THE MEAN VALUE OF DURATION AND 
 GRADING IN CASE GROUP 


Mean  Std. Deviation  N 


Duration  5.08  6.442  25 


Grade  1.14  1.229  25 


GRAPH 4: MEAN VALUE OF DURATION AND GRADING IN CASE GROUP 


       


This graph illustrates the mean duration period of tobacco and areca nut chewing is 5.08 years 
 and the average grading exhibited by OSMF patients is commonly noted as grade 2. This is in 
 accordance with the descriptive value as the maximum number of patients are in Grade 2 which 
 is 68% out of the total case group has been observed.  
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Correlation between Duration of  habit and Grading of OSMF


Duration Grade
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TABLE 5: STATISTICAL DATA OF THE CORRELATION OF DURATION AND 
 GRADING IN CASE GROUP 


Duration  Grade 


Duration  Pearson Correlation  1  .774*


Sig. (2-tailed)  .000 


N  25  25 


Grade  Pearson Correlation  .774* 1 


Sig. (2-tailed)  .000 


N  25  25 


*. Correlation is significant at the 0.01 level (2-tailed). 


On analysing the Correlation between the duration of habit in years and the severity of grading 
of the OSMF, the p value is 0.000 which is highly significant, which signifies that there is a 
positive correlation between the severity and grading.  



(55)CORRELATION OF SERUM AND SALIVARY IRON AND VITAMIN C LEVEL 
 AMONG ORAL SUBMUCOUS FIBROSIS PATIENTS - A CASE CONTROL STUDY 


31 


ESTIMATION OF SERUM AND SALIVARY IRON VALUES IN GROUP A: 


Serum and salivary samples collected from Control group A were collected and Iron values 
 were  estimated from  both the samples. The mean value of serum  Iron is 140.55 µg/dl. The 
 salivary Iron is calculated to be 143.32 µg/dl.  


TABLE 6: MEAN VALUE OF IRON IN SERUM AND SALIVARY SAMPLE IN 
 GROUP A 


Mean  Std. Deviation  N 
 Serum Iron 


Salivary Iron 


140.5548 
 143.3216 


10.66113 
 10.59913 


25 
 25 


GRAPH 5: MEAN VALUE OF IRON IN SERUM AND SALIVARY SAMPLE IN 
 GROUP A 
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The graph shows the mean difference value between the serum and salivary samples in Oral 
 Submucous Fibrosis patients, which is around 2.45 mg/dl. The value indicates minor variations 
 values of iron in serum and saliva. Hence, the salivary iron can be calculated as an adjunct to 
 estimate the serum iron values. 


TABLE 7: CORRELATION OF IRON IN SERUM AND SALIVARY SAMPLE IN 
 GROUP A 


serum Iron  salivary Iron 


serum Iron  Pearson Correlation  1  .503*


Sig. (2-tailed)  .010 


N  25  25 


salivary Iron  Pearson Correlation  .503* 1 


Sig. (2-tailed)  .010 


N  25  25 


*. Correlation is significant at the 0.05 level (2-tailed). 


On analysing the Correlation between the serum iron and salivary iron samples in control group 
A, the p value is 0.010 which is highly significant. There exists a positive correlation between 
the serum and salivary iron values in control group. 
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ESTIMATION OF SERUM AND SALIVARY VITAMIN C VALUES IN GROUP A:  


Serum  and  salivary  samples  collected  from  Control  group  A  were  collected  and  Vitamin  C 
 values were estimated from both the samples. The mean value of serum vitamin C is 3.0276 
 mg/dl. The salivary vitamin C is calculated to be 3.0760 mg/dl.  


TABLE 8: MEAN VALUE OF VITAMIN C IN SERUM AND SALIVARY SAMPLE IN 
 GROUP A 


Mean  Std. Deviation  N 


Serum Vitamin C 


3.0276  0.60302  25 


Salivary Vitamin C  3.0760  0.51893  25 


GRAPH 6: MEAN VALUE OF VITAMIN C IN SERUM AND SALIVARY SAMPLE 
 IN GROUP A 
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Mean value of Vit C in Control group [B] in serum and  salivary samples
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TABLE 9: CORRELATION OF VITAMIN C IN SERUM AND SALIVARY SAMPLE 
 IN GROUP A 


Serum vitamin C  salivary Vitamin C 


serum vitamin C  Pearson Correlation  1  .844**


Sig. (2-tailed)  .000 


N  25  25 


salivary Vitamin C    Pearson Correlation  .844** 1 


Sig. (2-tailed)  .000 


N  25  25 


**. Correlation is significant at the 0.01 level (2-tailed). 


On analysing the Correlation between the serum vitamin C and salivary vitamin C samples in 
control  group  A,  the  p  value  is  0.000  which  is  highly  significant.  There  exists  a  positive 
correlation between the serum and salivary vitamin C values in control group. 
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ESTIMATION OF SERUM AND SALIVARY IRON VALUES IN GROUP B: 


Serum and salivary samples collected from Case group B were collected and Iron values were 
 estimated from both the samples. The mean value of serum Iron is 70.27µg/dl. The salivary 
 iron is calculated to be 68. 84 µg/dl.  


TABLE 10: MEAN VALUE OF IRON IN SERUM AND SALIVARY SAMPLE IN 
 GROUP B 


Mean  Std. Deviation  N 
 Serum 


Saliva 


70.2768 
 68.8440 


11.01798 
 10.98631 


25 
 25 


The graph shows the mean difference value between the serum and salivary samples in  Oral 
 Submucous  Fibrosis  patients,  which  is  around  1.43µg/dl.  The  value  indicates  almost  similar 
 values of iron in serum and saliva. Hence, the salivary iron can be calculated as an adjunct to 
 estimate the serum iron values. 


GRAPH 7: MEAN VALUE OF IRON IN SERUM AND SALIVARY SAMPLE IN 
 GROUP B 
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TABLE 11: CORRELATION OF IRON IN SERUM AND SALIVARY IN GROUP B 


Serum  saliva 


serum  Pearson Correlation  1  .920**


Sig. (2-tailed)  .000 


N  25  25 


saliva  Pearson Correlation  .920** 1 


Sig. (2-tailed)  .000 


N  25  25 


**. Correlation is significant at the 0.01 level (2-tailed). 


The Correlation between the serum Iron and salivary Iron samples in case group B, the p value 
is 0.000 which is highly significant. There exists a positive correlation between the serum and 
salivary vitamin C values in case group. 
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ESTIMATION OF SERUM AND SALIVARY VITAMIN C VALUES IN  GROUP B: 


Serum and salivary samples were calculated from Case group B for detection of  vitamin C 
 values  .The  mean  value  of  serum  vitamin  C  is  1.2952  mg/dl.  The  salivary  vitamin  C  is 
 calculated to be 1.2216 mg/dl.  


TABLE 12: MEAN VALUE OF VITAMIN C IN SERUM AND SALIVARY SAMPLE 
 IN GROUP B 


Mean  Std. Deviation  N 
 Serum vitamin C 


Salivary vitamin C 


1.2952 
 1.2216 


.47885 
 .49434 


25 
 25 


GRAPH 8: MEAN VALUE OF VITAMIN C IN SERUM AND SALIVARY SAMPLE 
 IN GROUP B 
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The graph shows the mean difference value between the serum and salivary samples in Oral 
 Submucous Fibrosis patients, which is around 0.07 mg/dl. The value indicates almost similar 
 values of vitamin C in serum and saliva. Hence, the salivary vitamin C can be calculated as an 
 adjunct to estimate the serum vitamin C values. 


TABLE 13: CORRELATION OF VITAMIN C IN SERUM AND SALIVARY 
 SAMPLEIN GROUP B 


Serum vitamin C  salivary vitamin C 


serum vitamin C  Pearson Correlation  1  .956**


Sig. (2-tailed)  .000 


N  25  25 


salivary vitamin C  Pearson Correlation  .956** 1 


Sig. (2-tailed)  .000 


N  25  25 


**. Correlation is significant at the 0.01 level (2-tailed). 


On analysing the Correlation between the serum vitamin C and salivary vitamin C samples in 
case group B, the p value is 0.000 which is highly significant. There exists a positive correlation 
between the serum and salivary vitamin C values in case group. 
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COMPARISON OF SERUM IRON VALUES IN CASE AND CONTROL  GROUPS:  


The serum iron values in control group and case group are compared. The mean value of serum 
 iron is 70.2768 µg/dl. The control group has the mean value of 140.5548 µg/dl. The serum iron 
 in control group patients had doubled comparatively more than the Oral submucous fibrosis 
 patients. 


TABLE 14 : MEAN VALUE OF SERUM IRON IN CASE AND CONTROL GROUPS 


Groups  Mean  Std. Deviation  N 


Case 
 Control 


70.2768 
 140.5548 


11.01798 
 10.66113 


25 
 25 


GRAPH 9: MEAN VALUE OF SERUM IRON IN CASE AND CONTROL GROUPS 
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The graph indicates serum iron in control group and case group and their value is 70.278 µg/dl 
 indicating the case group has reduced serum iron compared with the Control group. Thus, Oral 
 submucous fibrosis patients has decreased serum iron levels. 


TABLE 15: CORRELATION OF SERUM IRON IN CASE AND CONTROL GROUPS 


Case  Control 


Case  Pearson Correlation  1  -.007 


Sig. (2-tailed)  .042 


N  25  25 


Control  Pearson Correlation  -.007  1 


Sig. (2-tailed)  .042 


N  25  25 


On analysing the Correlation between the serum Iron values in Case and Control groups, the p 
value is 0.042 which is significant. There exists a positive correlation between the serum iron 
values in case and control groups. 
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