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ABSTARCT

Background: Oxidative stress is a deleterious process that can be an important mediator of damage to cell structures
and consequently various disease states. Exposure to free radicals from a variety of sources has led organisms to
produce a series of defense mechanisms. The antioxidant ceruloplasmin is a copper-containing ferroxidase that can
oxidize ferrous iron (Fe2*) to its nontoxic ferric (Fe3+) form. Ferrous iron (Fe?*) is extremely damaging because of its
ability to generate toxic free radicals. Oral lichen planus (OLP) is a chronic inflammatory oral mucosal disease of
unknown etiology. Previous studies reported that reactive oxygen species may be involved in the pathogenesis of
lichen planus. The aim of this study was to estimate the role of oxidative stress in pathogenesis of OLP through the
study of serum and saliva ceruloplasmin as a marker of antioxidant status.

Methods: Forty eight patients with histologically confirmed OLP by oral pathologist were included in this study. The
sample group was split up in to two groups according to the clinical presentation of the lesions, 21 patients with
reticular formation and 27 patients with erosive form together with 32 healthy looking volunteers that were age-
matched with the patients. Serum and saliva ceruloplasmin activity was determined by oxidation of P-
Phenylenediamine to give a blue - violet color that measured spectrophotometricaly at 525 NM.

Results: Statistically, there was a substantial increase in serum and saliva ceruloplasmin levels of OLP patients group
as compared to controls (p<0.01) and there was no statistically significant differences in serum and saliva
ceruloplasmin when compared between reticular and erosive forms (p>0.05). The study showed that there was no
statistically significant correlation between serum and saliva ceruloplasmin levels in OLP patients group (r=-0.029,
p>0.05).

Conclusion: Oxidative status play a role in the pathogenesis of oral lichen planus represented by increased serum
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and saliva ceruloplasmin levels.
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INTRODUCTION

Reactive oxygen species (ROS) are highly
reactive molecules and can damage cell structures.
The shift in the balance between oxidants and
antioxidants is termed oxidative stress. Aerobic
organisms have integrated antioxidant systems,
which include enzymatic non enzymatic
antioxidants that are usually effective in blocking
harmful effects of ROS. However, the antioxidant
systems can be overwhelmed ) which may play a
key role in the onset and development of several
inflammatory oral pathologies .

The potent antioxidant activity of normal
human plasma has been shown to be chiefly
dependent upon the copper-containing protein
Ceruloplasmin (CP) and the iron-binding protein
transferrin ¢4,

Ord lichen planus (OLP) is a chronic
inflammatory oral mucosal disease of unknown
etiology ©. Basically there are two categories of
oral lesions; reticular and erosive ©. The atrophic,
ulcerative, and bulbous forms of the disease are
referred to as erosive lichen planus ).
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Reticular pattern is the most frequent clinical
presentation and appears in the form of a network
of connections and overlapping white lines @
combined with a few symptoms and reflecting a
milder stage of the disease *'?. Erosive/ulcerative
OLP congtitute the most destructive pattern and
causes agreat oral discomfort 4.

The purpose of this study is to assess the
antioxidant status and its role in the pathogenesis
of OLP through the study of serum and saliva CP
levels.

MATERIALSAND METHODS

Forty eight patients with histologically
confirmed OLP were included in this study. A
diagnosis of oral lichen planus was made based on
clinicopathologic correlation according to the
modified WHO diagnostic criteria for OLP *.
The sample group was split up in two groups
according to the clinical presentation of the
lesions, 21 patients with reticular formation and
27 patients with erosive form together with 32
healthy looking volunteers that were age-matched
with the patients.

Serum and unstimulated whole saliva were
collected from each subject then the supernatant
serum and saliva was obtained by centrifugation
at 3000 RPM for 10 minutes then aspirated and
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transferred immediately into Eppendorf tubes and
frozen at -20 °C for subsequent analysis.

Ceruloplasmin activity was determined by
oxidation of P-Phenylenediamine to give a blue-
violet color that measured spectrophotometricaly
at 525 nm 2.

RESULTS

The mean age of the patient group was 50.96
1+10.55 with femae predilection 52.1%. The

Vol. 26(3), September 2014

present study revealed that the mean of serum CP
in patents with OLP (0.408+0.101 g/l) was
significantly higher (p<0.001) by using t-test than
that of control group (0.311+0.105 g/l). (Table 1)
(Figure 1)

The mean of saliva CP in patients with OLP
(0.014+0.009 g/l) was significantly higher
(p<0.01) by using t-test than that of control group
(0.009+0.009 g/l). (Table?2) (Figure1l)

Table 1: Mean of serum ceruloplasmin in OLP patientsand controls

Assessment of serum

Serum Ceruloplasmin (g/l) Patients Controls

No 48 32

M ean+SD 0.408+0.101 | 0.311+0.105

Standard Error of Mean 0.015 0.018

M ode 0.299 0.224

Range 0.274-0.710 | 0.188-0.619

Per centile 05™ 0.299 0.202
25™ 0.338 0.240
50™ (M edian) 0.393 0.292
75" 0.448 0.346
95" 0.613 0.618
o9™ 0.710 619

P value 0.0001*

* Highly significant using Students-t-test for difference between two independent meansat 0.01 level

Table 2: Mean of saliva ceruloplasmin in OL P patientsand controls

Saliva Ceruloplasmin (g/l) Patients Controls
M ean+SD 0.014+0.009 | 0.009+0.009
Standard Error of Mean 0.001 0.002
M ode 0.013 0.003
Range 0.003-0.056 | 0.002-0.035
Per centile 05™ 0.004 0.003
251 0.008 0.003
50" (M edian) 0.013 0.006
75" 0.018 0.010
95" 0.034 0.034
99" 0.056 0.035
P value 0.01*

* Highly significant using Students-t-test for difference between two independent meansat 0.01 level
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Figure 1: Mean of ceruloplasmin conc. in serum and saliva of OL P patients and control groups
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The present study showed that there was no
statistically significant difference in serum and
sdliva CP between patients with reticular and
patients with erosive form of OLP. (Table 3).
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This study showed that there was no
statistically significant correlation (r =-0.029,
p>0.05) between serum and saliva measurements
of CPin patientswith OLP. (Figure 2)

Table 3: Comparison of serum and saliva Ceruloplasmin levels between reticular and erosive
forms of OLP patients group

Type
Reticular Erosive P value
Ceruloplasmin (g/l) Serum | 0.418+0.130 | 0.400+0.072 | 0.549
Saliva 0.013+0.007 | 0.015+0.011 0.394
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Figure 2: Correlation between serum and saliva ceruloplasmin in OLP patients group

DISCUSSION

The exact etiology of OLP is unknown. Cell
mediated immune deregulation has been
associated with the pathogenesis of this condition
9 Anshumalee et a in 2007 reported that
oxidative stress may play arolein OLP .

Reactive oxygen species (ROS), superoxide
anions, hydroxyl radical, hydrogen peroxide and
nitric oxide, are highly reactive, diffusible
molecules . Cells generate ROS intracellularly
and may release them extracellularly “® which
may damage surroundin%; tissues and promote
inflammatory processes ™.

Metals such as iron and copper are capable of
redox cycling in which a single electron may be
accepted or donated by these metals. This action
E:g)talyz&e reactions that produce reactive radicals

Iron is essential for a variety of cdlular
functions, but its levels and bioavailability must
be tightly regulated because of its toxic redox
activity. The multi-copper ferroxidase CP
converts toxic ferrous iron (Fe?*) to its nontoxic
ferric form SFe3+) and is required for iron efflux
from cells 9.
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Multiple mechanisms have been proposed to
explain  ceruloplasmin  antioxidant  activity,
including scavenging of superoxide and other
reactive oxygen species ®, and inhibiting the
Fenton reaction by conversion of Fe** to Fe** (CP
is also caled "ferroxidase’) “*?. The latter
mechanism is backed by a considerable body of
evidence, but the ability of CP to block Cu®*-
mediated lipid oxidation suggests that alternate
antioxidant mechanisms must also pertain .
There is evidence that CP as an antioxidant blocks
protein @ and DNA damage ®, and that it gives
protection against free radical-initiated cell injury
and loss .

The source of circulating CP has been almost
exclusively assigned to CP secreted by
hepatocytes ?”. Human monocytic cells have also
been shown to produce and secrete their own CP
on activation @,

Human peripheral blood lymphocytes express
the transcripts for both CP molecular isoforms.
During infection and inflammation characterized
by active proliferation of circulating lymphocytes,
CP concentration in serum increases, suggesting
that the expression of the CP gene represents an

Assessment of serum
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essential part of host response to immunological
stress @),

The sgnificant increase of serum CP level in
this study may represent a compensatory
antioxidant defense system to counteract oxidative
stress.

Antioxidants are present in al body fluids
including saliva. Saliva may congtitute a first line
of defense against oxidative stress and has
protective effects against microorganisms, toxins
and oxidants ¢*°,

The use of sdliva as a diagnostic tool presents
many advantages. it is easy to collect, by a non-
invasive technique which can be performed at
home; no specia equipment is needed for
collection. From children to seniors, saliva can be
used as a diagnostic fluid because collection of
this fluid is associated with fewer compliance
problems compared with blood collection 2.

In spite of this, levels of certain markers in
saliva are not always a reliable reflection of the
levels of these markers in serum. The transfer of
serum components which are not part of the
normal salivary constituents into saliva is related
to the physicochemical characteristics of these
molecules. Salivary composition can be
influenced by the method of collection and the
degree of stimulation of sdivary flow.
Furthermore, salivary proteolytic enzymes can
affect the stability of certain diagnostic markers
2 Blood till remains the best body fluid for
evaluation of many biomarkers reflecting
systemic processes and substitution should be
used with caution ¥

The facts mentioned may reflect what the
present study showed that there was no significant
correlation between serum and saliva CP levelsin
OLP patients group.

Therefore, sdliva is not aways a reliable
indicator of the internal environment of the body.
On the extent of our knowledge, there were no
previous studies dealing with CP in both serum
and saliva of OLP patients.

REFERENCES
Birben E, Sahiner UM, Sackesen C, Erzurum S,
Kaayci O. Oxidative stress & antioxidant defense.
World Allergy Organ J2012; 5: 9-19

2- Hegde AM, Ra K, Vasantha Padmanabhan. Total
antioxidant capacity of saliva and its relation with
early childhood caries and rampant caries. Journal
Clin Pediatric Dent 2009; 33(3): 231-4.

3- Stocks J, Gutteridge JMC, Sharp RJ, Dormandy TL.
Clinical science and molecular medicine 1974; 47:
223-33 (Cited by: Gutteridge JMC. Antioxidant
properties of caeruloplasmin towards iron- and
copper-dependent oxygen radical formation. FEBS
LETTERS. 1983; 157 (1): 37-40).

Oral Diagnosis 56

4- Cutteridge JIMC, Stocks J. Caeruloplasmin:
Physiological and Pathological Perspectives. Crit
reviews in clinical laboratory sciences 1981; 14, 257-
329. (Cited in: Gutteridge JMC. Antioxidant
properties of caeruloplasmin towards iron- and
copper-dependent oxygen radica formation. FEBS
LETTERS. 1983; 157 (1): 37-40).

5- Sugerman PB, Savage NW. Ora lichen planus
[Causes, diagnosis and management]. Aust Dent J
2002; 47: (4): 290-7.

6- Neville BW, Damm DD, Allen C M, Bouquot JE.
Dermatologic diseases. In: Oral and maxillofacia
pathology. 2™ ed. WB Saunders Co.; 2002.

7- Silverman SJ, Bahl S. Ora lichen planus update:
(clinica characteristic, treatment responses and
malignant transformation). Am J Dent 1997; 10: 259-
63.

8- Scully C, Carrozzo M. Oral mucosal disease: Lichen
planus. British J Oral and Maxillofacial Surg 2008;
46:15-21.

9- Karatsaidis A, Schreurs O, Helgeland K, Axél T,

Schenck K. Erythematous and reticular forms of oral

lichen planus and oral lichenoid reactions differ in

pathological features related to disease activity. J Ora

Pathology & Medicine 2003; 32: 275-81.

Karatsaidis A, Hayashi K, Schreurs O, Helgeland K,

Schenck K. Survival signaling in keratinocytes of

erythematous oral lichen planus. J Oral Pathol & Med

2007; 36: 215-22.

van der Mej EH,van der Waa |. Lack of

clinicopathologic correlation in the diagnosis of oral

lichen planus based on the presently available

diagnostic criteria and suggestions for modifications. J

Oral Pathol Med 2003; 32: 507-12. (Cited by:

Hiremath SKS, Kade AD, Charantimath S. Ord

lichenoid lesions: Clinico-pathological mimicry and its

diagnostic implications. Indian J Dental Res 2011; 22

(6): 827-834).

Menden EE, Bioano JM, Murthy L, Petering HG.

Modification of a phenylene dianine oxidase method

to permit non automated caeruloplasmin determination

in batches rat serum or plasma microsamples. Anal

Lett 1977; 10: 197-204

Ismail SB, Kumar SKS, Zain RB. Oral lichen planus

and lichenoid reaction: aetiopathogenesis, diagnosis,

management and malignant transformation. J Oral Sci

2007; 49(2): 89-106.

14- Anshumalee N, Shashikanth MC, Sharma S. Oxidative
stress and oral lichen planus: A possible association.
Cusp 2007; 4(2): 31-4. (Cited by: Aly DG, Shahin R.
Oxidative stress in lichen planus. Acta Dermatoven
Alpina Panonica et Adriat 2010; 19(1): 3-1.1

15- Fridovich |. Superoxide anion radica (0O2-),
superoxide dismutases, and related matters. J
Biological Chem 1997; 272(30): 18515-7.

16- Karlsson A, Dahigren C. Assembly and activation of
the neutrophil NADPH oxidase in granule membranes.
Antioxidants & Redox Signal 2002; 4: 49-60.

17- Duva C, Cantero A V, Auge N, Mabile L, ThiersJ
C, Negre-Salvayre A, Savayre R. Proliferation and
wound healing of vascular cells trigger the generation
of extracellular reactive oxygen species and LDL
oxidation. Free Radical Biology and Medicine 2003;
35:1589-98.

18- Decker H, van Holde KE. Oxygen and the evolution of
life. Berlin Heidelberg: Springer; 2011

10

11

12

13



J Bagh College Dentistry

19- Jeong SY, David S. Age-related changes in iron
homeostasis and cell death in the cerebellum of
ceruloplasmin-deficient mice. J Neurosci 2006;
26(38): 9810-9.

20- Goldstein  IM, Kaplan HB, Edelson HS, and
Weissmann G. Ceruloplasmin: A scavenger of
superoxide anion radicals. J Biological Chemistry
1979; 254: 4040-5.

21- Samokyszyn VM, Miller DM, Reif DW, and Aust SD.
Inhibition of superoxide and ferritin-dependent lipid
peroxidation by ceruloplasmin. J Biol Chem 1989;
264: 21-26. (Cited by: Ehrenwald E, Chisolm GM,
Fox PL. Intact Human Ceruloplasmin Oxidatively
Modifies Low Density Lipoprotein. J Clinica
Investigation 1994; 93: 1493-501)

22- Gutteridge JM. Inhibition of the Fenton reaction by the
protein caeruloplasmin and other copper complexes:
Assessment of ferroxidase and radical scavenging
activities. Chem Biol Interact 1985; 56:113-20.

23- Gutteridge JMC.  Antioxidant  properties  of
caeruloplasmin towards iron- and copper-dependent
oxygen radical formation. Fed Eur Biochem Soc Lett
1983; 157: 37-40.

24- Krsek-Staples  JA, Webster RO. Ceruloplasmin
inhibits carbonyl formation in endogenous cell
proteins. Free Radical Biol & Med 1993; 14: 115-25.

25- Gutteridge IMC, Richmond R, Halliwell B. Oxygen
free - radicals and lipid peroxidation: Inhibition by the
protein caeruloplasmin. Fed Eur Biochem Soc Lett
1980; 112: 269-72.

Oral Diagnosis 57

Vol. 26(3), September 2014

26- Lovstad RA. The protective action of ceruloplasmin
on copper ion stimulated lysis of rat erythrocytes. Int J
Biochem 1982; 14: 585-9.

27- Banha J, Marques L, OliveiraR, Martins M, Paix&o E,
Pereira D, Mahé R, Penque D, Costa L.
Ceruloplasmin expression by human peripheral blood
lymphocytes: A new link between immunity and iron
metabolism. Free Radical Biology and Medicine 2008;
44: 483-92

28- Mazumder B, Mukhopadhyay CK, Prok A, Cathcart
M K, Fox P L. Induction of ceruloplasmin synthesis
by IFN-gamma in human monocytic cells. J
Immunology 1997; 159:1938-44.

29- Hellman NE, Gitlin JD. Ceruloplasmin metabolism
and function. Annu Rev Nutr 2002; 22: 439-58. (Cited
by: Banha J, Marques L, Oliveira R, Martins M,
Paixéo E, Pereira D, Mahé R, Penque D, Costa L.
Ceruloplasmin expression by human peripheral blood
lymphocytes: A new link between immunity and iron
metabolism. Free Radical Biology and Medicine 2008;
44: 483-92)

30- Nagler RM, Klein I, Zarzhevsky N, Drigues N,
Rezinck A. Characterization of the differentiated
antioxidant profile of human saliva. Free Radical
Biology and Medicine 2002; 32: 268-77.

31- Williamson S, Munro C, Pickler R, Grap MJ, Elswick
Jr RK. Comparison of biomarkers in blood and saliva
in healthy adults. Nursing Research and Practice.
2012; Article ID 246178.

32- Kaufman E, Lamster IB. The diagnostic applications
of saliva-a review. Critical Reviews in Oral Biol and
Med 2002; 13: 197-212.

Assessment of serum



