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Keywords:

Objectives: Oral lichen planus (OLP) is a T cell-mediated immune-related chronic disease, featured by accu-
mulation of T cells and apoptosis of keratinocytes. Insulin-like growth factors 1 (IGF1) signaling, in combination
IGF1 with its downstream PI3K/AKT/MTOR cascade, plays pivotal roles in the regulation of inflammation and im-
PI3K/AKT/MTOR pathway mune response. Meanwhile, TRB3 acts as a connective protein in the pathway. This study investigated the

Oral lichen planus

;ecr?tlisnoc tes possible function of IGF1-PI3K/AKT/MTOR pathway in the local immunity of OLP.
Autophag?/ Methods: The expression of phosphorylated IGF1R (p-IGF1R) and TRB3 in lesional tissues of OLP was measured.

The effects of T cells pretreated with PI3K inhibitor LY294002, MTOR antagonist rapamycin and exogenous IGF1
on the cell proliferation and apoptosis, as well as supernatant inflammatory cytokine levels were detected in co-
culture system of activated T cells and oral keratinocytes, respectively.

Results: The expression of p-IGF1R and TRB3 in OLP lesions was significantly increased when compared with
controls (P < 0.001). Rapamycin-treated T cells displayed enhanced apoptosis rate and promoted proliferation
of their keratinocytes in the co-culture system. Notably, abnormal expression of IFN-y and IL-4 were detected in
supernatant of T cell alone and co-culture system in response to pharmacological modulators of IGF1-PI3K/
MTOR pathway.

Conclusions: The aberrant IGF1-PI3K/AKT/MTOR signaling may participate in the immunoregulatory me-
chanism of OLP, via regulation on the crosstalk between T cells and keratinocytes, as well as imbalanced cy-

tokine networks.

1. Introduction

Oral lichen planus (OLP) is an immune-related chronic disease that
affects 1-2% of the general adult population (Alrashdan et al., 2016;
Roopashree et al., 2010). OLP, whose malignant transformation rate
ranges from 0.07% to 5.8%, has been categorized as a potentially ma-
lignant disorder by World Health Organization (WHO) (van der Waal,
2009; Smh et al., 2017). In OLP lesions, the most typical histopatho-
logical feature is the accumulation of T lymphocytes in the superficial
lamina propria of oral mucosa (Payeras et al., 2013). It is widely ac-
cepted that the interactions between T cells and basal keratinocytes
participate the immunopathogenesis of OLP (Payeras et al., 2013).
Specifically, T cells are activated after antigen recognition, which may
then trigger the apoptosis of basal keratinocytes, and release cytokines
to attract additional T cells into the OLP lesions. These infiltrated T cells

may affect the antigen presentation and aggravate local inflammation
in turn (Gupta and Jawanda, 2015). Our previous study revealed that
dysregulated cytokines including interleukin (IL)-4 and interferon
(IFN)-y secreted by activated pathogenic T cells could regulate the
apoptosis of keratinocytes (Zhou et al., 2012a). The IFN-y/IL-4 ratio has
been considered as an indicator of Th1/Th2 cytokine balance, which
has been reported to be increased in serum and lesions of patients with
OLP (Wang et al., 2015).

Insulin-like growth factors 1 (IGF1) signaling, initiated from the
activation of IGF1 receptor (IGF1R), plays critical role in the regulation
of cell growth and survival (Smith, 2010a). IGF1 is a key pathway in
inflammation and immune response (Smith, 2010a). High-affinity
binding of IGF1 and IGF1R was reported on activated T cell, which
could induce the proliferation of T cells (Smith, 2010a). Moreover, IGF1
could regulate the development and functions of CD4* T cells (Smith,
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2010a). Overexpression of IGF1R has been implicated in various im-
mune inflammatory diseases, including Crohn’s disease, Graves’ dis-
ease, rheumatoid arthritis and experimental autoimmune en-
cephalomyelitis (Vardatsikos et al., 2013; Zhang et al., 2014; Zhou
et al., 2017). Notably, our group previously revealed an upregulation of
IGF1 mRNA level in peripheral T cells of patients with OLP (Tan et al.,
2016). Therefore, aberrant of IGF1 and its related pathways were hy-
pothesized to be involved in the pathogenesis of OLP.

Phosphatidylinositol 3-kinase (PI3K)/AKT/MTOR cascade, one of
the critical nodes in the IGF-1 signaling pathway, is activated after the
phosphorylation of IGFIR (Smith, 2010b; Gusscott et al., 2016). As a
negative modulator of AKT, tribbles homolog 3 (TRB3) is also a stress-
induced mediator of insulin signaling (Gu et al., 2018; Hua et al., 2015;
Johnston et al., 2015). It has been established that TRB3 level was
overexpressed in response to metabolic stress, peculiarly elevated IGF1
(Johnston et al., 2015). Both IGF1 and TRB3 are implicated in the
control of autophagic flux, which exert pivotal roles in cell survival and
death, tissue homeostasis, as well as inflammatory regulation (Hua
et al., 2015). Increased activity of autophagy related PI3K/AKT/MTOR
pathway has been found in abundant T-cell-related diseases
(Bertacchini et al., 2015; Song et al., 2016; Blachly and Baiocchi, 2014).
Our previous studies have demonstrated activated AKT/MTOR and
autophagy in the OLP lesional tissues and local T cells (Zhang et al.,
2017). However, to date, the expression of IGF1 receptor and TRB3, as
well as the effects of the IGF1-PI3K/AKT/MTOR signaling cascades in
the pathogenesis of OLP have not been elucidated.

In present study, the expression of p-IGFIR and TRB3 at protein
levels were investigated in OLP lesional tissues. In addition, a co-culture
experiment of lipopolysaccharide (LPS)-treated keratinocytes with ac-
tivated T cells was conducted to investigate the effects of IGF1 and
PI3K/AKT/MTOR pathways on the immune environment of OLP.

2. Method and materials
2.1. Participants and tissue specimens

A total of 19 patients with OLP (aged 23-64 years, 12 nonerosive
type and 7 erosive type) from the Department of Oral Medicine, School
and Hospital of Stomatology, Wuhan University, and 14 age-gender
matched healthy volunteers (aged 22-58 years) were recruited in pre-
sent study. Then, tissue specimens were collected from lesion sites of
patients with OLP and healthy oral mucosa from healthy individuals
receiving orthogenetic surgery, respectively. All patients were clinically
diagnosed and histopathologically confirmed as OLP according to the
diagnostic criteria of OLP made by WHO (van der Meij and van der
Waal, 2003). Disease severity was evaluated using the RAE (reticular,
atrophic and erosive) scoring system proposed in our previous study
(Zhou et al., 2012a). These healthy controls had neither any visible
lesions in oral mucosa nor any history of systemic disorders. In addi-
tion, all participants did not receive any topic or systemic anti-in-
flammatory or immunomodulatory drugs at least 3 months before
sampled. Moreover, all subjects had no history of smoking and alcohol
abuse. The experiments were approved by the Ethical Committee Broad
of School and Hospital of Stomatology, Wuhan University (No.
2013084), and followed the principles of the Declaration of Helsinki in
the use of human samples. Written informed consents were obtained
from each subject prior to the study. The clinical data, including
gender, age, and clinical forms of OLP were listed in Table 1.

2.2. Immunohistochemistry

The fresh samples were fixed in a 4% formaldehyde solution for
more than 24 h and then embedded in paraffin. Later, the tissue sections
were deparaffinized in xylene and rehydrated via a graded alcohol
series. Endogenous peroxidase activity was blocked via 3% H,O, for
15 min at 37 °C and then rinsed with phosphate buffered saline (PBS).
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Table 1
Clinical features of the subjects.

OLP(n = 19) Control(n = 14)
Gender
Male 10 8
Female 6
Age(years)
Range 23-64 22-58
Mean * SD 45.11 * 12.40 40.21 = 11.01
Clinical form
Nonerosive 12
Erosive

For heat-induced antigen retrieval, the sections were submerged into
sodium citrate buffer (10 mM, pH = 6.0) with microwave for 10 min.
After cooling at room temperature, the sections were washed with PBS
and treated with 5% BSA for 1 h at 37 °C to block non-specific bindings.
Then, the slides were incubated with anti-human IGF1 receptor
(phospho Y1161; 1:100; Abcam, Cambridge, MA, USA) and anti-human
TRB3 mADb (1:200; Abcam) overnight at 4 °C in a moist chamber, re-
spectively. A section only treated with PBS, but not antibody, was used
as blank control. These slides were treated with HRP polymer con-
jugated secondary antibody (Zhongshan Golden Bridge Ltd., Beijing,
China) for 1 h at 37 °C and then visualized with diaminobenzidine so-
lution (DAB, Zhongshan Golden Bridge Ltd., Beijing, China). Finally,
the nucleus was counterstained with hematoxylin and mounting.

In each slide, 5 consecutive staining areas throughout the epithe-
lium were selected randomly and photoed using a digital camera
mounted on a microscope (Olympus, Tokyo, Japan) at 400 X magnifi-
cation for immunoreactive score (IRS) analysis. For im-
munohistochemistry, evaluation of these slides was performed by two
independent investigators who were blind to clinical details via Image-
Pro Plus 6.0 (IPP, Media Cybernetics, Inc. Silver Spring, MD, USA). The
proportion of positive staining cells stained was measured as follows: 0,
staining 0-1% of cells in tissues; 1, staining 1-10%; 2, staining
11%-50%; 3, staining 50%-75%; 4, staining > 75%. For intensity, 4
levels were used (0: negative, 1: weak, 2: intermediate, 3: strong). IRS
was obtained by multiplying the intensity and proportion of positive
staining score for each slide.

2.3. Cell culture

A co-culture system consists of activated Jurkat T cells and kerati-
nocytes was employed to study the effects of abnormal PI3K/AKT/
MTOR signaling pathway in vitro. To investigate the involvement of
PI3K and MTOR signaling pathway of T cells in the co-culture system,
two inhibitors, LY294002 targeting PI3K (Alrashdan et al., 2016;
Roopashree et al., 2010) and rapamycin targeting MTOR (van der Waal,
2009; Payeras et al., 2013), were employed to stimulate T cells.

Human oral keratinocytes were seeded in a 24-well plate (1 x 10°
cells/well) and were cultured in keratinocyte serum-free medium (K-
SFM, Gibco Life Technologies, Carlsbad, CA, USA) at 37 °C with a 5%
CO, humidified atmosphere for 36 h. The cells were then stimulated
with 10 pg/ml LPS (L2654, Sigma-Aldrich, St. Louis, MO, USA) for 24 h.

Jurkat T cells were cultured in RPMI 1640 medium (Gibco Life
Technologies) for 48h, supplemented with 10% fetal bovine serum
(FBS) (HyClone, Logan, UT, USA), 1 ug/ml anti/CD3mAb (Bioscience,
San Diego, CA, USA) and 2 ug/ml anti/CD28 mADb (Bioscience, San
Diego, CA, USA). Then the cells were washed and seeded in 24-well
culture plates at a density of 1 x 10° cells /ml. They were divided into
the following six groups: control group (Blank); MTOR inhibitor rapa-
mycin (100 nM/ml, Selleckchem); PI3K inhibitor LY294002 (10 uM/ml,
Selleckchem); human IGF1 (100 ng/ml, Novoprotein),
rapamycin + IGF1; LY294002 + IGF1.

After 48 h of treatment, these T cells were washed and separately
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co-cultured with activated keratinocytes via Transwell Cell Culture
Inserts (Corning Inc, New York, USA) with 0.4 pm pore size. Transwell
inserts provide a cell co-culture environment for T cells (2 X 10° cells/
200 ul RPMI 1640 medium supplemented with 10% FBS/well, upper
compartment) and keratinocytes (2 x 10° cells/600 ul K-SFM/well,
lower compartment) to mimics OLP conditions in vivo.

2.4. Cell proliferation analysis

After co-cultured for 24 h, keratinocytes in the lower compartment
of Transwell inserts undergo cell proliferation analysis using a Cell
Counting Kit-8 (Dojindo, Kumamoto, Japan) according to the manu-
facturer’s instructions. After incubation at 37 °C with a 5% CO, humi-
dified atmosphere for 4h, keratinocytes were measured at 450 nm
wavelength and the cell proliferation activity was represented by the
optical density (OD) value. The assay was repeated in triplicate three
times.

2.5. Detection of cell apoptosis with flow cytometric analysis

Meanwhile, the apoptosis rate of T cells in the co-culture system was
measured after co-cultured for 24h using the Annexin V-FITC/PI
Apoptosis Detection Kit (KeyGEN Bio-Tech Inc, Nangjing, China), re-
spectively. Both T cells and keratinocytes were washed three times with
PBS, and were incubated with Annexin V-FITC and PI in binding buffer
for 15min at room temperature in the dark. Samples were analyzed
within 1h of staining using an Epic Elite ESP Beckman Coulter flow
cytometer (Beckman, Fullerton, CA, USA). Data were analyzed by
FlowJo software (Treestar, Ashland, OR, USA).

2.6. Enzyme-linked immunosorbent assay (ELISA)

To determine the secretion of pro-inflammatory cytokines, super-
natants from co-culture system and T cells alone were collected and
assessed using IFN-y and IL-4 ELISA kits (NeoBioscience biological
technical co. Ltd, Shenzhen, China), respectively. The OD at 450 nm
wavelength in each well was measured, and the concentration of IFN-y
and IL-4 were calculated by comparison with a standard curve. The
assays were repeated in triplicate.

2.7. Statistical analysis

+

Data are presented as mean = SD, and statistical significance was
considered as P < 0.05. Independent-samples t test, non-parametric
Mann-Whitney U test and Spearman's correlation coefficient were
analyzed with SPSS statistical software 17.0 (SPSS, Inc. Chicago, IL,
USA).

3. Results
3.1. Upregulated expression of p-IGFIR and TRB3 in OLP lesional tissues

The presence of p-IGF1R (OLP versus controls: 3.47 = 1.54 versus
0, P < 0.001) and TRB3 (OLP versus controls: 3 = 1.25 versus 0,
P < 0.001) was dramatically increased in OLP tissues than that in
control group. The expression of p-IGF1R and TRB3 was mainly found
in the cells of lamina propria, basal layer of epithelium and superficial
layer of connective tissue. In addition, p-IGF1R and TRB3 displayed
different staining patterns. TRB3 mainly localized in the nucleus, while
p-IGF1R generally localized in the membranes (Fig. 1).

In addition, no significant correlation was found between p-IGF1R
and TRB3 proteins expression in local tissues (r = 0.09, P = 0.36)
(Fig. 1D). Both p-IGF1R and TRB3 proteins expression in male (p-
IGF1R: 3.70 = 1.77, TRB3: 3.22 * 1.39) and female OLP patients (p-
IGF1R: 3.22 * 1.30, TRB3: 2.80 + 1.14) showed no significant dif-
ferences (P = 0.79 and 0.826, Fig. 1E), respectively. Furthermore, no
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significant correlation was found between the expression of p-IGF1R
(r = 0.05, P = 0.83) or TRB3 protein and the age of patients (r = 0.22,
P = 0.36 Fig. 1G1, G2). To further investigate the correlation of p-
IGF1R and TRB3 with disease severity of OLP, we examined the cor-
relations of the expression of these two proteins with RAE scores.
However, neither p-IGF1R (r = -1.43, P = 0.45) nor TRB3 expression (r
-0.11, P = 0.57) in OLP local tissues had significant correlations with
RAE scores (Fig. 1F1, F2).

3.2. Effects of IGF1 and PI3K/ MTOR pathways on co-culture system

3.2.1. Effects of IGF1 and PI3K/ MTOR pathways on apoptosis of T cells in
co-culture system

As shown in Fig. 2, a significantly higher proportion of apoptotic T
cells was observed in the rapamycin group when compared with the
controls and IGF1 group (Group(on) versus Grouprapamycin) VErsus
Groupggr): 15.10% = 2.50 versus 22.52% = 4.09 versus
14.52% * 3.49, P < 0.01). Meanwhile, the apoptosis rate of T cells in
the rapamycin + IGF1 group was also higher than that in the IGF1
group (Groupggr +Ly294002) vVersus Groupgcrr): 14.44% =+ 3.68 versus
14.52% * 3.49, P < 0.05). However, neither LY294002 nor IGF1 sti-
mulation alone had effects on the T-cell apoptosis in co-culture system.

3.2.2. Effects of IGF1 and PI3K/ MTOR pathways on proliferation of
keratinocytes in co-culture system

In present study, all treated group displayed increased cell viability
of keratinocytes in comparison with control group (P < 0.01, Fig. 2C).
Notably, keratinocytes co-cultured with T cells pretreated rapamycin
had significant elevation of cell proliferation when compared with
IGF1-treated and control groups (Groupcon) versus Grouprapamycin):
1.00 £ 0.02 versus 1.63 = 0.05, P < 0.01; Group(rapamycin) VEIsus
Groupggr1y: 1.63 * 0.05 versus 1.28 + 0.04, P < 0.01). However,
the proliferation of keratinocyte co-cultured with IGF1 and rapamycin
co-stimulated T cells was decreased when compared with IGF1-treated
and rapamycin group (P < 0.01). In contrast, cell viability of kerati-
nocyte co-cultured with T cells in the LY294002 + IGF1 group was
significantly increased than that in the LY294002- or IGF1-treated
group (Group(.y204002 +1Gr1) Versus Group.yzosooz): 1.64 = 0.04 versus
1.30 = 0.04, P < 0.01; Group(.y294002+I1GF1) Vversus Groupggri):
1.64 += 0.04 versus 1.28 *= 0.04, P < 0.01).

3.2.3. Effects of IGF1 and PI3K/ MTOR pathways on inflammatory
cytokines secretion

The perturbations of IGF1 and PI3K/ MTOR pathways in T cells co-
cultured with keratinocytes could induce a downregulation of IFN-y
level (Fig. 3). Specifically, the expression of IFN-y reduced in IGF1 and
rapamycin treated group when compared with controls (P < 0.05).
Notably, the IFN-y level decreased more significantly under the co-sti-
mulation of IGF1 with rapamycin (P < 0.01); whereas the inhibition of
IFN-y by IGF1 could be partly remitted by functioning together with
LY294002 (P < 0.01). Unlike IFN-y, exogenous IGF1, rapamycin and
LY294002 alone had no effects on the production of IL-4 (P > 0.05).
However, when IGF1 co-stimulated with rapamycin (P < 0.05) or
LY294002 (P < 0.01), the secretion of IL-4 was restricted in compar-
ison with controls.

On the other hand, the presence of IGF1 (P < 0.01) and LY294002
alone (P < 0.01) suppressed the IFN-y level in supernatant of T cells
cultured alone. But rapamycin alone (P < 0.01) and co-stimulation
with LY294002 and IGF1 (P < 0.01) promoted the secretion of IFN-y
when compared with controls. However, T cells co-stimulated with
IGF1 and rapamycin displayed less IFN-y expression than rapamycin
treated alone (P < 0.01), but increased in comparison with IGF1 alone
(P < 0.01). In the supernatant of T cells, stimulation of IGF1,
LY294002, IGF1 +rapamycin, as well as IGF1 + LY294002 showed
decreased IL-4 expression when compared with controls.

Interestingly, less IFN-y expression was observed in all groups from
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Fig. 1. The expression of p-IGF1R and TRB3 in tissue samples from OLP patients and controls. (A) The expression of p-IGF1R in OLP lesional tissue samples (n = 19)
was significantly increased in the OLP group compared with normal controls (n = 14). (B) The expression of TRB3 in OLP lesional tissue samples (n = 19) was
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correlation between the two proteins were analyzed via Spearman's correlation test. Magnification: A1, A3, B1, B3: 200 x; A2, A4, B2, B4: 400 x . Data were

+

presented as mean = SD (***P < 0.001, NS: nonsignificant).

the co-culture system (P < 0.01) while IL-4 level was increased in the
controls (P < 0.05), rapamycin group (P < 0.01), LY294002 group
(P < 0.01), and IGF1 group (P < 0.01) under co-culture condition.

3.2.4. Effects of IGF1 and PI3K/ MTOR pathways on the ratio of IFN-y/IL-
4

In the co-culture system, the ratio of IFN-y/IL-4 in the combination
of IGF1 and rapamycin group was decreased when compared with
controls (P < 0.01). Additionally, co-stimulation with IGF1 and
LY294002 increased the IFN-y/IL-4 ratio compared with IGF1 or
LY294002 alone (P < 0.01). However, when T cells were cultured
alone, the ratio of IFN-y/IL-4 in rapamycin group was increased com-
pared with controls (P < 0.01), but the elevation was diminished by
combination of IGF1 and rapamycin (P < 0.01). In addition, the sti-
mulation of LY294002 together with IGF1 obviously upregulated the
ratio of IFN-y/IL-4 (P < 0.01). Moreover, T cells cultured alone pos-
sessed a significant higher ratio of IFN-y/IL-4 than the co-culture system
from all groups (P < 0.01).

4. Discussion

Increased paracrine or autocrine of IGF1 has been proved to be an
important regulatory factor implicated in many autoimmune and

inflammation diseases (Smith, 2010a). The combination of IGF1 and
phosphorylated IGF1R can activate PI3K/AKT/MTOR signaling cascade
to transmit modulatory signals from extracellular stimulations
(Gusscott et al., 2016). Our previous study revealed an elevated ex-
pression of IGF1 mRNA in the peripheral T cells of OLP (Tan et al.,
2016). In addition, we have found the activation of AKT/MTOR
pathway in local lesions of OLP (Zhang et al., 2017). In present study,
the expression of p-IGF1R and TRB3 was significantly upregulated in
lesional tissues of OLP, with no relevant to the genders, ages, as well as
disease severity. Thus, increased p-IGF1R in local environment of OLP
was in accordance with our previous evidence. Though the TRB3 al-
ways serves as a negative modulator of AKT, the overexpressed TRB3
accompanied with induced p-AKT in OLP might be a downstream effect
of the IGF1 signaling, due to the fact that TRB3 can be upregulated by
IGF1 (Johnston et al., 2015).

The IGF1 signaling pathway has been reported to be a dual reg-
ulator of autophagy (Jia et al., 2006; Troncoso et al., 2012). Moreover,
our previous study has found the hyperactive AKT/MTOR-autophagy in
local T cells of OLP (Zhang et al., 2017). To evaluate the effects of IGF1
and PI3K/AKT/MTOR pathways on OLP, inhibition of autophagy-re-
lated PI3K and MTOR signaling combined with exogenous IGF1 was
done in T cells in the co-culture system in vivo. The MTOR antagonist
rapamycin, but not the PI3K inhibitor LY294002, significantly
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increased the apoptosis of T cells in present study; whereas co-stimu-
lation of IGF1 and rapamycin partly restored the pro-apoptosis effects
on T cells. Similarly, it has been reported that the inhibiton of MTOR
mediated by rapamycin could be antagonized by exogenous IGF1 (Du
et al., 2013). Besides, enhanced T-cell apoptosis mediated by rapamycin
could promote the proliferation of keratinocytes in co-culture system.
Notably, IGF1 exerted antagonium on the regulation of keratinocytes
proliferation mediated by rapamycin-treated T cells, but had a sy-
nergistic effect on promoting the viability of keratinocytes co-cultured
with LY294002-treated T cells. It was presumed that MTOR signaling
might dominate the suppression of T-cell apoptosis, which negatively
regulated the proliferation of keratinocytes. Furthermore, IGF1 might
function as an arbiter to balance the viability of keratinocytes when co-
cultured with T cells treated with PI3K/MTOR inhibitors. In OLP le-
sions, the most typical histopathological feature is large numbers of
activated T lymphocytes and substantial degradation of keratinocytes
triggered by T cells in oral mucosa, which is well accepted to be one of
key events in the occurrence of OLP (Roopashree et al., 2010). Overall,
present data indicated that activation of IGF1 and PI3K/AKT/MTOR
pathways and their related aberrant autophagy in T cells might mod-
ulate the crosstalk between T cells and keratinocytes, and therefore
underlie the pathogenesis of OLP.

Immunologic dissonance mediated by imbalanced cytokine net-
works, especially Th1/Th2 cytokines, plays pivotal role in the onset and
progression of OLP (Wang et al., 2014; Lu et al., 2015). Specifically, IL-
4 is a representative cytokine of Th2 cells, which has been extensively
investigated in the pathogenesis of OLP (Zhou et al., 2012b). Besides,
IFN-y is a most attractive Thl cytokine and serves as one of key de-
terminants in local immune responses in OLP (Lu et al., 2015). The
expression of IFN-y was decreased in T cells under stimulation with
activated IGF1 and suppressed PI3K/MTOR. Moreover, IGF1 acted
collaboratively with rapamycin, but alleviated the effect of LY294002
in the inhibition of IFN-y level and the ratio of IFN-y/IL-4. Besides, the
IL-4 expression was impaired when stimulated by rapamycin or
LY294002 together with IGF1. Many researches including ours had
demonstrated increased IFN-y level and the IFN-y/IL-4 ratio, as well as
declined IL-4 in serum and lesions of patients with OLP, which revealed
the Thl-biased immune response in OLP (Zhou et al., 2012a; Hu et al.,
2013; Wang et al., 2015). Thus, upregulation of PI3K/MTOR pathway
could be strongly interconnected with the IFN-y-represented Thl-

dominated cytokine regulation. Induction of IGF1 signaling in T cells
may be an attempt to restore the imbalanced cytokine networks, though
failed due to complicated immune response in OLP. The combination of
IGF1 activation and MTOR suppression might be a promising target for
reengineering immunologic dissonance in OLP.

According to present study, IGF1 and PI3K/MTOR pathways exerted
different influences on the cytokine levels secreted by T cell alone and
co-culture system. Higher IFN-y level and IFN-y/IL-4 ratio, as well as
lower IL-4 concentration was observed in all T cells cultured alone
when compared with co-cultured ones. Once Th2 cells are activated by
IL-4, which in turn produce more IL-4 and function as a positive feed-
back loop (Raphael et al., 2015). Moreover, IL-4 can negatively mod-
ulate the production of IFN-y (Schroder et al., 2004). Thus the inter-
action between IL-4 and IFN-y may have influence on the T-cell
cytokine-mediated immune environment. Notably, pharmacological
induced autophagy promoted the IFN-y expression, while IGF1 and
pharmacological impaired autophagy could decline the IFN-y and IL-4
secreted by T cells alone. Besides, IGF1 antagonized the roles of
blockage of PI3K and MTOR pathways in regulating IFN-y production,
respectively. Furthermore, the trend of IFN-y/IL-4 ratio in T cells alone
was opposite to the co-culture system when stimulated with rapamycin
or LY294002 together with IGF1. As suggested by Harris J et al., pro-
inflammatory cytokine IFN-y is an autophagy inducer, whereas IL-4 can
block autophagy flux (Harris, 2011). It is hypostasized that blockage of
PI3K/MTOR might result in upregulated autophagy in T cells under the
mediation of IGF1 signaling.

In conclusion, the overexpression of IGF1R and TRB3 suggested the
aberrant IGF1 and AKT pathways in OLP local environment.
Furthermore, IGF1-PI3K/AKT/MTOR signaling participated in the
crosstalk between T cells and keratinocytes, and influenced the im-
balanced cytokine networks, which may shed a light on the study of
pathogenesis and therapeutic strategies of OLP.
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