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ABSTRACT

Background: Correlation between diabetes mellitus (DM) and oral lichen planus (OLP) seems 
probable. Since Interleukin‑8  (IL‑8) is an important inflammatory mediator involved in both 
conditions, this study aimed to measure and compare the serum level of IL‑8 in DM, OLP, and 
DM + OLP patients in comparison with healthy individuals.
Materials and Methods: This cross sectional study was conducted on 75 patients (30 OLP, 5 
OLP and type II DM, 20 type II DM, and 20 healthy controls). Serum levels of IL‑8, fasting blood 
sugar (FBS) and 2‑h postprandial blood sugar were measured in the four groups. Data were analyzed 
using SPSS version 20 by one‑way ANOVA and post_hocleast significant difference test.
Results: Type II DM patients with OLP had the highest mean serum level of IL‑8 followed by OLP, 
DM and control groups, respectively. Pairwise comparison of groups revealed significant differences 
in serum IL‑8 between the control and OLP and also control and OLP+DM (P < 0.05) groups. No 
other significant differences were noted. The mean levels of FBS and 2‑h postprandial blood sugar 
were the highest in OLP+DM patients followed by DM, OLP and control groups, respectively.
Conclusion: The ascending trend of serum level of IL‑8 in the control, DM, OLP, and DM+OLP 
patients may indicate the role of this factor in the pathogenesis of DM and OLP. Moreover, it may 
play a synergistic role in patients suffering from both conditions.
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INTRODUCTION

Oral lichen planus  (OLP) is a T‑cell mediated 
inflammatory disease of the oral mucosa. The etiology 
of OLP is unknown and it occurs in 0.5% ‑1.9% of 
the population.[1,2] Interleukin‑8(IL‑8) is an important 
mediator of host response to injury, trauma and 
inflammation[3] and plays a role in activation of 
neutrophils, neutrophil chemotactic factor, T‑cells and 
basophils.[4] Interlukin‑8 is produced by different cells 

such as monocytes/macrophages, T‑cells, neutrophils, 
endothelial cells, fibroblasts and keratinocytes in 
inflammatory and pathological processes.[3,5,6] Healthy 
tissues have insignificant amounts of IL‑8 but its 
concentration quickly reaches 10‑100 times its baseline 
level in response to pro‑inflammatory cytokines such 
as tumor necrosis factor‑alpha  (TNF‑α) or IL‑1β, 
bacterial or viral products, and cellular stress.[7]
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Keratinocytes in OLP patients can synthesize 
IL‑1 and TNF‑α.[8,9] Moreover, mononuclear cells 
infiltrated in the tissues in mucosal OLP patients, as 
well as mononuclear cells in the peripheral blood of 
these patients, can produce TNF‑α.[8‑10] Furthermore, 
following an increase in releasing both locally and 
systemically of IL‑1 and TNF‑α, keratinocytes, 
macrophages, T‑cells, endothelial cells and fibroblasts 
in OLP lesions release significant amounts of IL‑8.
Interlukin‑8 results in greater infiltration of T‑cells 
such as cytotoxic T‑cells at the site of OLP. Thus, 
IL‑8 may be involved in the pathogenesis of OLP.[11]

Studies have shown that serum levels of IL‑6 and 
IL‑8 are higher in OLP patients compared to healthy 
individuals.[11,12] Moreover, serum level of IL‑8 is a 
more specific indicator of OLP than IL‑6.[11]

Diabetes mellitus (DM) is a metabolic disease caused 
by impaired insulin production or resistance to it, 
and is characterized by the abnormal metabolism of 
glucose, proteins and lipids.[13] In fact, type  II DM is 
an inflammatory disease and inflammatory cytokines 
are involved in its pathogenesis.[14] Serum level of 
IL‑8 in type II DM is significantly higher than that in 
healthy individuals.[15,16]

At present, a correlation between DM and OLP seems 
probable.[17] The Prevalence of DM in OLP patients 
has been reported as1.6% ‑   85%.[18‑20] Studies in this 
regard have been variable in the methodology and 
results. Jolly showed that 85% of patients with OLP 
in his study had abnormal glucose tolerance test 
results.[21] Seyhan et al., in their study stated that half 
of the patients with OLP had glucose metabolism 
impairment and one‑fourth of these patients had 
DM.[22] However, other studies failed to show a higher 
incidence of abnormal glucose tolerance test in OLP 
patients compared to the healthy population.[23,24]

Since IL8 is an important inflammatory mediator 
involved in both conditions, the first objective of this 
study was to measure and compare the serum level 
of IL8 in four groups of OLP, DM, OLP+DM and 
healthy control. Considering the existing controversies 
regarding the possible association of DM and OLP, 
the second objective of this study was to assess the 
fasting blood sugar  (FBS) and 2‑h postprandial blood 
sugar in OLP patients.

MATERIALS AND METHODS

This analytical cross sectional study was conducted 
on three groups of OLP, type  II DM and control. 

Considering the 80% power ofthe study, d  =  50 
and α = 0.05, thesample size was calculated to 
be 35 in OLP, 20 in type  II DM and 20 in control 
groups. Samples were selected through convenience 
sampling among those presenting to Isfahan School 
of Dentistry and clinics in the city of Isfahan. The 
OLP group was divided into two subgroups of OLP 
alone and OLP  +  type  II DM. Thus, 30 OLP,5OLP 
and type  II DM,20 type  II DM and 20healthy control 
individuals were evaluated. The healthy controls 
were selected among those presenting for check 
up and had no history of systemic disease or drug 
intake. An internal medicine specialist confirmed the 
health of control subjects. The DM patients were 
selected among subjects suspected for DM, who 
referredto a diabetes treatment center for a definite 
diagnosis. These subjects had FBS ≥110 mg/dL or 2‑h 
postprandial blood sugar  ≥200  mg/dL and reported 
polyphagia, polydipsia and polyuria.[25] These subjects 
had no other systemic disease and reported no drug 
intake. The diagnosis of type  II DM was made by an 
internal medicine specialist.

The OLP patients were selected among those presenting 
to Isfahan School of Dentistry and clinics in the city 
of Isfahan.Following observation of white striations 
and red streaks and inclusion of OLP in the list of 
differential diagnoses (according to the clinical criteria) 
by an oral medicine specialist, a biopsy sample was 
taken from the lesion. Upon confirmation of OLP by 
pathologist according to the World Health Organization 
criteria,[26] the patient was included in the study. Patients 
with lichenoid reactions due to medications or contact 
and  those with graft versus host disease (frequently 
Bone marrow graft) or cutaneous lesions were excluded. 
Fasting and 2‑hpostprandial blood sugar tests were 
requested for subjects with definite diagnosis of OLP.
Based on the test results, they were assigned to OLP or 
OLP+DM group until 35 samples were recruited.

All participants underwent a thorough physical 
examination to ensurethe absence of inflammation 
in other parts of the body. Tobacco users, alcohol 
consumers and patients with periodontitis were 
excluded. In general, patients with a history of systemic 
conditions other than DM and OLP and those on any 
type of medication were excluded from the study.

After 8  h of fasting, 3cc of blood was drawn from 
each subject between 7 and 9 a.m.(to prevent errors 
due to the circadian rhythm). Within 5‑10  minutes, 
subjects had a usual breakfast  (carbohydrate‑rich) 
and underwent 2‑h postprandial blood sugar test 
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two hours after the breakfast. Within this 2‑h period, 
subjects were requested to refrain from severe physical 
exercise. Immediately after clotting, blood samples 
were centrifuged at 3000 rpm for 15 minutes to isolate 
the serum. Immediately afterwards, the FBS and 2‑h 
postprandial blood sugar were measured. The remaining 
serum isolated from the fasting blood sample was stored 
at 20°C for measurement of IL‑8 using the ELISA 
Kit (Quantikine ELISA, R and D Systems, Inc., USA). 
The obtained data were analyzed using SPSS  (IBM 
Stasistics 20), one‑way ANOVA and post  –  hocleast 
significant difference (LSD) test. Normality of the data 
was checked using Kolmogorov‑ Smirnov test.

RESULTS

A total of 20 DM, 20 healthy control and 35 
OLP individuals were included; 14.28% of OLP 
patients had type  II DM. Furthermore, 20% of 
OLP patients had impaired fasting glucose  (FBS of 
100‑ 125 mg/dL).

As seen in Table  1, the highest mean concentration 
of serum IL‑8 was seen in OLP+DM group followed 
by OLP, DM (6.1  ±  1.91  pg/mL) and control 
(5.3 ± 1.23 pg/mL) groups.

One‑way ANOVA showed significant differences 
among groups in terms of serum level of IL8 
(P  = 0.011). Post‑hoc LSD test was then applied and 
showed a significant difference in serum level of IL‑8 
between the control and OLP groups  (P  =  0.002). 
The difference between the OLP+DM and control 
subjects was also significant in terms if serum level 
of IL‑8 (P  =  0.022). However, although the mean 
serum level of IL‑8 in the DM group was higher 
than that in the control group, this difference was 
not significant  (P  =  0.087). The serum level of 
IL8 in OLP+DM patients was higher than that in 
DM group but this difference was not significant 
either (P = 0.219). The serum level of IL8 was higher 
in OLP+DM group compared to the OLP group but 
not significantly (P = 0.615).

The mean levels of FBS and 2‑h postprandial blood 
sugar in OLP+DM patients were the highest followed 
by DM, OLP and control groups, respectively 
[Table 2].

DISCUSSION

To the best of the authors’ knowledge, no previous 
study has compared FBS, 2‑h postprandial blood 

sugar and IL‑8 levels in the serum of OLP, type  II 
DM, OLP+DM and control subjects simultaneously; 
thus, the current study is probably the first one.

The first objective of this study was comparing the 
serum level of IL‑8 in OLP subjects and healthy 
individuals. The results showed that the mean serum 
level of IL‑8 in OLP patients was significantly 
higher than that in controls  (P  <  0.05). Sun et  al.,[11] 
in 2005 concluded that the serum level of IL‑8 was 
significantly higher in OLP patients than controls 
and thus, IL‑8 is a more sensitive marker than IL‑6 
for diagnosis of OLP. Rhodus et  al. in 2005[27] and 
Zhang et  al. in 2008[28] stated that the serum and 
salivary levels of IL8 were significantly higher than 
those in control group. Our findings are in agreement 
with the results of the above‑mentioned studies. The 
following explanation can better elucidate the reason 
behind higher serum level of IL‑8 in OLP patients 
compared to healthy controls. In general, there is 
a strong theory that T‑cell‑mediated autoimmune 
reactions are involved in the pathogenesis of OLP.
The localand systemic release of different cytokines 
from the oral mucosa and blood is responsible 
for initiation and progression of this disease.[29] 
Histological analysis has shown band‑like infiltrates 
of T lymphocytes in the upper lamina propriaof OLP 
lesions.[30] Inflammatory cytokines such as TNF‑αand 
IL‑1 stimulate T  ‑  cells, monocytes, macrophages, 
keratinocytes, neutrophils, and endothelial cells 
and result in secretion of IL‑8 in the lesion and in 

Table 2: The mean levels of fasting blood sugar and 
2‑h postprandial blood sugar in the four groups
Group FBS (mg/dL) 2‑h postprandial blood 

sugar (mg/dL)
Oral lichen planus 14.4±99.85 36.92±109.95
DM 26.6±152.8 44.8±210.2
Oral lichen planus + DM 49.3±159.25 62.2±224.35
Control 12.01±92.83 32.2±104.56

FBS: Fasting blood sugar; DM: Diabetes mellitus

Table 1: The mean (±standard deviation) and range of 
changes in serum interleukin‑8 concentration in the 
four groups and result of post hoc least significant 
difference test
Group Mean±SD (pg/mL) Range of changes
Oral lichen planus 6.66±1.25a 4.2-9.2
DM 6.1±1.91abc 3.4-9.8
Oral lichen planus + DM 7.02±1.43ab 5.2-8.5
Control 5.3±1.23c 2.7-6.9

Same alphabet means no statistically difference between two groups. 
SD: Standard deviation; DM: Diabetes mellitus
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the peripheral blood.[31,32] Cell culture studies have 
shown that OLP keratinocytes produce higher levels 
ofTNF‑α than gingivitis keratinocytes.[9,10] Thus, 
greater infiltration of inflammatory cells especially 
T ‑ cells as well as increased secretion of TNF‑α and 
IL‑1 in these patients can lead to higher secretion of 
IL‑8; which explains the high serum levels of IL‑8 in 
OLP patients compared to healthy individuals.

Based on previous studies, OLP plus DM may 
occur concomitantly.[18‑20] Thus, the second 
objective of this study was to assess the serum 
level of IL‑8 as a possible relevant factor in DM 
patients compared to healthy individuals. In the 
current study, the mean serum level of IL‑8 in DM 
patients  (6.1  ±  1.91  pg/mL) was higher than that in 
controls  (5.3  ±  1.23pg/mL); however, this difference 
was not significant  (P  >  0.05). According to a study 
by Abou‑Shousha et al.,[14] serum level of IL‑8 in DM 
patients was significantly higher than that in healthy 
controls (P = 0.032). They suggested that serum level 
of IL‑8 could be used as a predictor of DM‑related 
micro‑  and macro‑vascular diseases especially in 
high‑risk individuals. Other studies also showed 
significantly higher serum level of IL‑8 in type  II 
DM compared to healthy individuals.[15,16] Although 
in the above‑mentioned studies the serum level of 
IL‑8 in diabetic patients was significantly higher than 
that in controls, this difference in our study was not 
significant. Such difference in results might be due to 
the variable sample sizes, differences in the nutritional 
regimens of healthy individuals, genetic variations 
and ethnic characteristics of subjects in different 
geographical locations. In general, it seems that high 
glucose level in diabetic patients results in attachment 
of monocytes to endothelial cells  and subsequent 
production of IL‑8.[15,33]

The third objective of the current study was to 
measure the serum level of IL‑8 in patients with 
OLP+DM in comparison with OLP plu DM patients as 
well as healthy controls. In our study, a significantly 
higher level of serum IL‑8 was found in OLP+DM 
patients compared to healthy controls  (despite the 
small sample size of the former group)‑(P < 0.05). No 
previous study has been conducted in this regard to 
compare with.

Since the occurrence of DM and glucose impairments 
has been reported in OLP patients,[18‑20] the fourth 
objective of this study was to measure the levels of 
FBS and 2‑h postprandial blood sugar in OLP patients 

in comparison with other groups. The mean level 
of FBS and 2‑h postprandial blood sugar was the 
highest in OLP+DM patients followed by DM, OLP 
and control groups, respectively. In our study, 14.28% 
of OLP patients had DM and 20% had impaired 
fasting glucose  (FBS of 100‑125 mg/dL). Despite the 
higher mean level of FBS in OLP patients compare 
tocontrols, this difference did not reach statistical 
significance.

Seyhan et  al.[22] found a significant difference in 
FBS between OLP and control subjects; whereas, 
some other studies failed to show a higher frequency 
of abnormal glucose tolerance test in OLP patients 
compared to the general population.[23,24] Ansar 
et  al.[34] reported that the mean FBS in OLP patients 
was 102.5  ±  32  mg/dL. This value was close to the 
value reported in our study  (99.85  ±  14.4  mg/dL). 
Such controversy in the results of the afore‑mentioned 
studies may be due to different methodology and 
study designs. Higher FBS levels in OLP patients 
compared to healthy controls points to the possible 
role of glucose intolerance in the pathogenesis of 
OLP.[35] In addition, the ascending trend of the serum 
level of IL8 in control, DM, OLP, and OLP+DM 
patients may indicate the role of this factor in the 
pathogenesis of OLP and DB; moreover, it may have 
a synergistic effect on both conditions.

In this study, it was not possible to detect internal 
inflammation  (if any); thus, the IL‑8 value was not 
exclusively indicative of OLP or DM. Small sample 
size in the OLP+DM group was another limitation 
of our study which was due to the small number of 
OLP patients and difficulty in encouraging them to 
participate in the study. Future studies with larger 
sample sizes are required on OLP patients to compare 
the serum level of IL‑8 in different types of OLP and 
also to assess its role in the clinical course of the 
disease.

CONCLUSION

The results showed higher serum levels of IL‑8 in 
OLP+DM and OLP patients compared to healthy 
controls. Thus, IL‑8 should be considered as an 
effective inflammatory factor in the pathogenesis of 
this disease. Administration of medications balancing 
the level of IL8 and decreasing its serum level may 
be a step forward to alleviate the symptoms of OLP 
and OLP+DM patients.



Tavangar, et al.: Interleukin‑8 in diabetic and oral lichen planus patients

417Dental Research Journal  /  September 2016  /  Vol 13  /  Issue 5 417

ACKNOWLEDGMENTS

This study financially supportedby the dental Research 
commitee of Isfahan University of MedicalSciences.

Financial support and sponsorship
Grant Number: 394661.

Conflicts of interest
The authors of this manuscript declare that they have 
no conflicts of interest, real or perceived, financial or 
non‑financial in this article.

REFERENCES

1.	 Porter SR, Kirby A, Olsen I, Barrett W. Immunologic aspects 
of dermal and oral lichen planus: A review. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod 1997;83:358‑66.

2.	 Brown RS, Bottomley WK, Puente E, Lavigne GJ. A retrospective 
evaluation of 193 patients with oral lichen planus. J Oral Pathol 
Med 1993;22:69‑72.

3.	 Abboud CN, Scully SP, Lichtman AH, Brennan JK, Segel GB. 
The requirements for ionized calcium and magnesium in 
lymphocyte proliferation. J Cell Physiol 1985;122:64‑72.

4.	 al‑Dalaan A, al‑Sedairy S, al‑Balaa S, al‑Janadi M, Elramahi K, 
Bahabri S, et al. Enhanced interleukin 8 secretion in circulation 
of patients with Behçet’s disease. J Rheumatol 1995;22:904‑7.

5.	 Wang LM, Kitteringham N, Mineshita S, Wang JZ, Nomura Y, 
Koike Y, et al. The demonstration of serum interleukin‑8 and 
superoxide dismutase in Adamantiades‑Behçet’s disease. Arch 
Dermatol Res 1997;289:444‑7.

6.	 Ozoran K, Aydintug O, Tokgöz G, Düzgün N, Tutkak H, Gürler 
A. Serum levels of interleukin‑8 in patients with Behcet’s disease. 
Ann Rheum Dis 1995;54:610.

7.	 Zouboulis  CC, Katsantonis  J, Ketteler  R, Treudler  R, 
Kaklamani  E, Hornemann  S, et  al. Adamantiades‑Behçet’s 
disease: Interleukin‑8 is increased in serum of patients with active 
oral and neurological manifestations and is secreted by small 
vessel endothelial cells. Arch Dermatol Res 2000;292:279‑84.

8.	 Karagouni  EE, Dotsika  EN, Sklavounou A. Alteration in 
peripheral blood mononuclear cell function and serum cytokines 
in oral lichen planus. J Oral Pathol Med 1994;23:28‑35.

9.	 Yamamoto T, Osaki T, Yoneda K, Ueta E. Cytokine production by 
keratinocytes and mononuclear infiltrates in oral lichen planus. 
J Oral Pathol Med 1994;23:309‑15.

10.	 Yamamoto T, Osaki T. Characteristic cytokines generated by 
keratinocytes and mononuclear infiltrates in oral lichen planus. 
J Invest Dermatol 1995;104:784‑8.

11.	 Sun A, Wang  JT, Chia  JS, Chiang  CP. Serum interleukin‑8 
level is a more sensitive marker than serum interleukin‑6 level 
in monitoring the disease activity of oral lichen planus. Br J 
Dermatol 2005;152:1187‑92.

12.	 de Moura Castro Jacques C, Cardozo Pereira AL, Cabral MG, 
Cardoso AS, Ramos‑e‑Silva  M. Oral lichen planus part  I: 
Epidemiology, clinics, etiology, immunopathogeny, and 
diagnosis. Skinmed 2003;2:342‑7.

13.	 Desir GV. Kv1.3 potassium channel blockade as an approach to 

insulin resistance. Expert Opin Ther Targets 2005;9:571‑9.
14.	 Abou‑Shousha S, Abd El‑Megeed MH, Sultan HK. Interleukin‑8, 

ferritin and soluble transferrin receptors in type  II diabetes 
mellitus. Egypt J Immunol 2006;13:19‑25.

15.	 Srinivasan S, Hatley ME, Reilly KB, Danziger EC, Hedrick CC. 
Modulation of PPARalpha expression and inflammatory 
interleukin‑6 production by chronic glucose increases monocyte/
endothelial adhesion. Arterioscler Thromb Vasc Biol 2004;24:851‑7.

16.	 Home P. Contributions of basal and post‑prandialhyperglycaemia 
to micro‑ and macrovascular complications in people with type 2 
diabetes. Curr Med Res Opin 2005;21:989‑98.

17.	 Lundström IM. Incidence of diabetes mellitus in patients with 
oral lichen planus. Int J Oral Surg 1983;12:147‑52.

18.	 Nigam  PK, Sharma  L, Agrawal  JK, Singh  G, Khurana  SK. 
Glucose tolerance studies in lichen planus. Dermatologica 
1987;175:284‑9.

19.	 Conte A, Inverardi D, Loconsole F, Petruzzellis V, Rantuccio F. 
A retrospective study of 200 cases of lichen. G Ital Dermatol 
Venereol 1990;125:85‑9.

20.	 Denli  YG, Durdu  M, Karakas  M. Diabetes and hepatitis 
frequency in 140 lichen planus cases in Cukurova region. 
J Dermatol 2004;31:293‑8.

21.	 Jolly M. Lichen planus and its association with diabetes mellitus. 
Med J Aust 1972;1:990‑2.

22.	 Seyhan M, Ozcan H, Sahin I, Bayram N, Karincaoglu Y. High 
prevalence of glucose metabolism disturbance in patients with 
lichen planus. Diabetes Res Clin Pract 2007;77:198‑202.

23.	 Christensen  E,  Holmstrup  P,  Wiberg‑Jorgensen  F, 
Neumann‑Jensen B, Pindborg JJ. Glucose tolerance in patients 
with oral lichen planus. J Oral Pathol 1977;6:143‑51.

24.	 Bussell  SN, Smales  FC, Sutton  RB, Duckworth  R. Glucose 
tolerance in patients with lesions of the oral mucosa. Br Dent J 
1979;146:186‑8.

25.	 Alberti KG, Zimmet PZ. Definition, diagnosis and classification 
of diabetes mellitus and its complications. Part 1: Diagnosis and 
classification of diabetes mellitus provisional report of a WHO 
consultation. Diabet Med 1998;15:539‑53.

26.	 Kramer  IR, Lucas  RB, Pindborg  JJ, Sobin  LH. Definition 
of leukoplakia and related lesions: An aid to studies on oral 
precancer. Oral Surg Oral Med Oral Pathol 1978;46:518‑39.

27.	 Rhodus NL, Cheng B, Bowles W, Myers S, Miller L, Ondrey F. 
Proinflammatory cytokine levels in saliva before and after 
treatment of (erosive) oral lichen planus with dexamethasone. 
Oral Dis 2006;12:112‑6.

28.	 Zhang Y, Lin  M, Zhang  S, Wang  Z, Jiang  L, Shen  J, et  al. 
NF‑kappaB‑dependent cytokines in saliva and serum from 
patients with oral lichen planus: A study in an ethnic Chinese 
population. Cytokine 2008;41:144‑9.

29.	 Khan A, Farah  CS, Savage  NW, Walsh  LJ, Harbrow  DJ, 
Sugerman PB. Th1 cytokines in oral lichen planus. J Oral Pathol 
Med 2003;32:77‑83.

30.	 Katsantonis  J, Adler  Y, Orfanos  CE, Zouboulis  CC. 
Adamantiades‑Behçet’s disease: Serum IL‑8 is a more reliable 
marker for disease activity than C‑reactive protein and 
erythrocyte sedimentation rate. Dermatology 2000;201:37‑9.

31.	 Porat R, Poutsiaka DD, Miller LC, Granowitz EV, Dinarello CA. 
Interleukin‑1  (IL‑1) receptor blockade reduces endotoxin 



Tavangar, et al.: Interleukin‑8 in diabetic and oral lichen planus patients

418 Dental Research Journal  /  September 2016  /  Vol 13  /  Issue 5

and Borrelia burgdorferi‑stimulated IL‑8 synthesis in human 
mononuclear cells. FASEB J 1992;6:2482‑6.

32.	 Kaplanski  G, Porat  R, Aiura  K, Erban  JK, Gelfand  JA, 
Dinarello CA. Activated platelets induce endothelial secretion 
of interleukin‑8 in  vitro via an interleukin‑1‑mediated event. 
Blood 1993;81:2492‑5.

33.	 Srinivasan S, Bolick DT, Hatley ME, Natarajan R, Reilly KB, 
Yeh  M, et  al. Glucose regulates interleukin‑8 production 
in aortic endothelial cells through activation of the p38 

mitogen‑activated protein kinase pathway in diabetes. J  Biol 
Chem 2004;279:31930‑6.

34.	 Ansar A, Farshchian M, Ghasemzadeh SM. Comparison of the 
frequency of diabetes mellitus in the patientswith lichen planus 
and normal controls: A  case‑control study. Dermatol Cosmet 
2011;2:78‑84.

35.	 Köse O, Lalli A, Kutulola AO, Odell EW, Waseem A. Changes 
in the expression of stem cell markers in oral lichen planus and 
hyperkeratotic lesions. J Oral Sci 2007;49:133‑9.


