be given by serum ferritin, though this was not
assessed in the current investigation. The TIBC
was also reported to be a better index to assess
the nutritional status of iron."*

Anemia and deficiencies of vitamin B com-
plex have long been known to cause persistent
glossitis and stomatitis.™ In patients with OSMF
the blood sedimentation rate is reported to be
elevated,” and anemia is often present.”
Ramanathan'! has postulated that OSMF is
caused bv chronic iron deficiency. It is well
known that the incidence of OSMF is high in
developing countries where nutritional deticien-
¢v is common.™ In the present study iron defi-
ciency anemia was found not onlv in OSMF but
also in OLKP. This cannot be due to malnourish-
ment alone. since controls were also trom
the same socin-economic group.

The serum protein values, which are nor-
mally taken as biochemical indicators for nuiri-
tional assessment,”** showed a significant de-
pression in OSMF even as compared to patients
with OLKP. The percentage saturation of trans-

e

ferrin was found to be significantly low in the
OSMF patients, but in OLKP the values were
almost within the normal range. This highly
unsaturated transferrin shows the severitv of
anemia in those patients. The hematological
abnormalities noticed in OSMF patients mav be
a reflection of the hypoprotenemia observed in
them. This studv suggests that iron deficiency
anemia mayv be a factor which predisposes an
individual to OSMF.
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SERUM LEVELS OF IRON AND PROTEINS
IN ORAL SUBMUCCUS FIBROSIS (OSMEF)

R. Rajendran, B.Sc., M.D.S.,” D.M. Vasudevan. M.D.. Ph.D."
and T. Vijavakumar, M.Sc., M.Sc.. C.Chem. M.R.S.C.. C.Biol. M.LBiol.?

ABSTRACT

Serum proteins, serum iron and tetal
iren binding capacity were estimated in
50 patients with oral submucous fibrosis
and 50 patients with oral leukopialkia.
The values were compared with that of 50
age- and sex-matched controls. A signifi-
cant depression in hemoglobin and serum’
iron was observed in both groups of pa-
tients, wher=as total iron binding capacity
showed significant change only in the oral
submucous forocis patients. Serum-pro-
tein values were significantly lower in all

the patients. The role of iron deficiency -
anemia in the causation of this premalig. -

nant lesion is discussed.

Abbreviations Used - BT
OLKP - Oral Leukoplakia; OC — Oral Cancer:

OSMF - Oral Submucous Fibrosis: TIBC — Total

Iron Binding Capacity.

Introduction

A major health problem in Southeast Asia is
oral cancer. with more than a hundred thousand
new cases cach vear.! A verv high incidence of
oral cancer (OC) has been reported from Kerala.
India compared to other parts of the world.”
Recently a highest site specific incidence rate for
oral ‘cancer (ICD 140-143) was .observed
Kerala.” Similarly. the incidence of precance
oral lesions such as oral leukoplakia (OLKP) and
oral submucous fibrosis (OSMF) is also verv high
in this area.*” The etiology of this high incidenc €
is not fully known. Many factors: have been
implicated, such as chewing and smoking io-
bacco,” and viral infections.” According to

* Department of Oral Pathalogy and Microbioingy, Dental Wing,
Medical College, Trivandrum, S. india

* Department of Biochemistry, Medical College, Trichur, Keraia, S.
India 2

_The low nutritional

WHO,' approximatelv 90% of oral cancers in
this region are caused by tobacco chewing and/
or smoking.

It has been speculated that OC arises more
in people of low socio-economic strata and al-
most invariably in a pre-existing precancerous
lesion. namely OLKP or OSME." No definite
causative factors are known to date for the high
prevalence of OSMF. Two factors in the etiology
of OSMF have been already identified bv Cannifi
et al.” viz., a genetic predisposition and the use
of betel nut. The high incidence of OSMF mav
be one of the reasons for the increased otcur-
rence of OC noted in this area. An immunolog-
ical derangerment similar fo. thai of OC was

« noted'in OSMF by Rajendran et a],**

Ramanathan'’ had suggested that OSMF is
the Aslan version of sideropenic dvsphagia (Pat- -
terson-Kelly syndrome). Accarding to him prc-
longed iror and B complex deficieney-alters the
oral muccsa leading to changes similar to OSME.”

1 atus of people of this area
lends further credence 1o this hvpothesis
Studies on the hematological. and biochemical
changes, especially
OSMF. are scann

iron and protein levels in

e present studv was

Taken (o evaluare  the  hernatological
CHanges. 1t any, m panents suttering from QOSMF.
Since proteins plav an imporiant rele in the
metabolism of i
w0 study the

an attempt was also made

1 promein

of these pa-

Materials and Methods

Fiftv patients with OSMF and 50 patients
with OLKP were selected for the study. There
was an equal number of males and females in
both groups of patients, Only histopathologically
proved cases were selecied. For comparison of
the results, 50 age- and sex-matched controls
were also included. None of the subjects was
suffering from anv systemic diseases, liver or
renal diseases and/or infections. and nane had




blood was collected from all the subjects. 1 ml
was collected in heparinized tubes for hemoglo-
bin (Hb) estimation by Cvan-Meth hemoglobin
method' and the remaining 9 ml was allowed
to clot. Serum was separated and the following
Investigations were carried out:

1. Serum total protein by Biuret method.

2. Serum albumin using bromocresol green
and

3. Serum ire
it (TIBC) by

n and Total Iron Binding

wnanthroline method. ™

apac-
I

From these values serum globulins, albumin
globulin ratio and the percentage saturation of
transferrin were calculated. The statistical eval-
uation of’ the results were carried out by the
student’s *t* tesr.
Results

There was an equal number of males and
females in all the three groups, viz., normal
control, OLKP and OSMF. The average age of
the subjects varied from 36.2 — 41.5. The serum
protein profile of all the subjects is given in Table
1. The total protein and albumin values of both
OLKP and OSMF patients were significantly
lower than that of the normal control (P<0.05).
Even though the globulin values of OSMF pa-
tients were also lower than that of the normal
control and OLKP patients, the difference was
not significant. The total protein and serum
albumin values of the OSMF patients were lower
(P<0.05), even compared with OLKP. Sex had
no influence in the serum protein profile of the
Pﬂ(lt’ni:\"

The hemoglobin (Hb) and serum iron of the
OSMF patients were significantly lower than

TABLE 1
Changes in serum proteins in patients and in con-
trol subjects.

Totalproteins  Albumin Globulin
Subjects gm/d! gm/dl gm/dl  A/GRatio
1.Normalcontrol  65=0.06 3.9=0.07 26=0.05 15
NC),n=50
2.0ral Leukoplakia 6.2+0.09*  3.6=0.07* 26=0.05 14
(OLKP),n=50
3.0ralSubmucous  58=0.10*  3.4=0.08* 2.4+0.09 14

Fibrosis (OSMF), n=50

n=number of subjects. All values are Mean +SE.
*P<0.05 (comparison was made with the values of NC)
(values of OSMF were significant even compared to OLKP

those of the normal controls (P<0.05). The TIBC
of the OSMF patients showed a significant eleva-
tion (P<0.05). The percentage saturation of
transferrin of the OSMF patients was signiti-
cantly lower (P<<0.001). In the case of OLKP the
reduction in Hb, serum iron and percentage
saturation of” transterrin was significant (P<
0.05) from that of the normal controls. TIBC did
not show much variation. These differences were
observed in both male and female patients
{Table 2). In the case of OSMF patients, except
tor the TIBC in males. all other tactors were sig-
nificantly altered compared to the corresponding
values of' the OLKP patients,

TABLE 2
Hematological changes in patients with OSMF and
OLKP.

Hb Serumiron TIBC %

Subjects gm/dl ugm/dl ugm/dl  saturation
1. NC

Min=25) 135=0.3 131 222 37034 354=15

Fin=25) 12.1£0.25 123 =22 36129  341:17
2. OLKP

Min=25 11.4£0.18* 105 =32* 377+37 278+19 t

F{n=25) 103£0.25*  985:21%  363+40 269+13 t
3. 0SMF

M{n=25) 10.0=0.03* 646=1.9" 382+33% 169+11 ¢

Fin=25) 9.4=0.08* B1.7=2.1% 393+29% 15.7x0.09¢

n=number of subjects. All values are Mean = SE. All com-
parisons were made. with that of the control.

* = P<0.05 T = P<0.01 ¥ = P<0,001

Discussion

It has been established that anemia or de-
ficiencies of vitamin B,,, folate and iron can all
atfect the oral mucosa.’” The mean epithelial
thickness is signiticantly reduced in iron deficient
patients,"® and such patients might be particu-
larly susceptible to a variety of oral diseases. The
accuracy of diagnosing hematological abnor-
malities in oral disease has recentlv been the
subject of some controversy.'” It is accepted that
true iron deficiency is difficult to diagnose since
the serum iron shows diurnal variation and the
iron binding capacity is not a very accurate
test:'* thus the percentage saturation (which is
a ratio of serum iron and TIBC) is rather vari-
able. A low serum iron may be the sideropenia
of chronic disease and certainly seems to be true
in many ulcerative cral diseases.'” This lends
further credence to our hypothesis that iron defi-
ciencv anemia is the cause and not the effect of



