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ABSTRACT 

A lot of researches have shown that besides acting as 
essential contributors in innate immune response, 
neutrophils involved in the interaction between innate 
and adaptive immune responses by generation of a 
cascade of chemokines. But the data on relationship 
between chemokines and neutrophils recruitment in 
oral mucosa have been little available. In the present 
study, on a rat model characterized by neutrophils 
infiltration, a distinct profile of cytokines and recep- 
tors in oral mucosa was presented by the techniques 
of PCR array. Moreover, among these cytokines, up- 
expression of CXCL1 and its receptor, CXCR2, was 
found to correlate with the level of myeloperoxidase 
(MPO), a biomarker of neutrophils infiltration, and 
the up-expression of CXCL1-CXCR2 was suppressed 
by FK506, an immunosuppressive agent. Our results 
indicated that CXCL1-CXCR2 axis might play an im- 
portant role in mediating neutrophils recruitment in 
oral mucosa, which will give new insights into the me- 
chanisms of innate and adaptive immune responses of 
oral mucosa.  
 
Keywords: Neutrophils; Recruitment; CXCL1; CXCR2; 
Oral Mucosa 

1. INTRODUCTION 

Neutrophils are essential innate immune cells and major 
contributors to inflammation. Besides acting as indis- 
pensable mediators for defense against intruding micro- 
organisms in innate immune response, neutrophils in- 
volve in the interaction between innate and adaptive im- 
mune response by communicating with adaptive immune 
cells such as T cells via generation of a cascade of che- 

mokines [1,2]. Together with their receptors expressed 
on leukocytes, chemokines are chemotactic cytokines, 
which play a crucial role in the extravasation and migra- 
tion of leukocytes under inflammatory conditions [3]. 
However, the scenario of chemokines in oral mucosal 
inflammatory milieu, which associated with neutrphils 
recruitment and further interaction with adaptive immune 
cells, is largely unknown.  

Among the cytokines highlighted in mediating neutro- 
phils recruitment, several lines of study have emphasized 
the importance of CXCL1-CXCR2 axis in a series of 
inflammatory diseases, including adenoviral keratitis, he- 
molytic transfusion reactions, rhinovirus infection in- 
duced neutrophilic airway inflammation, autoantibody- 
mediated arthritis and cortical damage following closed 
head injury [4-8]. But the evidences on CXCL1-CXCR2 
axis’ involvement in inflammatory-autoimmune disor- 
ders of oral mucosa have been little available yet. There- 
fore, the aim of the present study was to disclose the cor- 
relation between expression of CXCL1-CXCR2 axis and 
neutrophils infiltration in a rat model of oral mucosal 
xenotransplantation characterized by neutrophils infiltra- 
tion which has been reported [9], hoping to give some 
new clues on the mechanisms of neutrophils recruitment 
to oral mucosa in inflammatory-autoimmune disorders. 

2. MATERIALS AND METHODS  

2.1. Animals 

Female Wistar rats weighing 160 g - 180 g as recipients 
and female Balb/C mice weighing 18 g - 20 g as donors 
were purchased and maintained in the Center of Experi- 
mental Animals of Sun Yat-sen University (Guangzhou, 
China). The study was approved by the Animal Use and 
Care Committees of Sun Yat-sen University. The animals 
were acclimated for at least 1-week prior to use in these 
experiments. 
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2.2. Animal Model 

Oral mucosal xenotransplant rat model was established 
as previous described by our group [9]. Briefly, after 
being intraperitoneally anesthesized with chloral hydrate, 
full tongue tissue of 0.3 - 0.5 cm length from Balb/C 
mice was transplanted under the left buccal mucosa of 
Wistar rat (xenotransplantation group, X). Rats received 
similar surgical procedures but without embedding ton- 
gue tissues (trauma group, T) and rats received no sur- 
gical procedures (control group, C) were assigned as 
trauma and normal controls, respectively. 

2.3. FK506 Treatment of Rats 

Treatment with tacrolimu, namely FK506 (Fujisawa 
Pharmaceutical Co, Toyama, Japan) was started three 
days before surgery for 3 consecutive days with high 
doses of 2 mg/kg/day orally and continued with low dos- 
es of 0.5 mg/kg/day for 7 consecutive days after surgery 
[9]. Rats received FK506 treatment and xenotransplan- 
tation, trauma and normal control were assigned as 
FK506 treated xenotransplantation group (FX), FK506 
treated trauma group (FT) and FK506 treated control 
group (FC) respectively. 

2.4. Buccal Sample Collection and RNA Isolation  

All rats were observed daily for up to 30 days. Five 
groups of buccal samples (three rats per group) from X, 
T group (sacrificed at 7d and 30d after operation res- 
pectively) and C group were collected. Whole buccal 
tissues of rats were isolated and collected for PCR array 
analysis. Total RNA was extracted with Trizol reagent 
(Invitrogen, Gaithersburg, MD, USA) according to the 
manufacturer’s instructions. The RNA quality was as- 
sessed by formaldehyde agarose gel electrophoresis and 
quantitated spectrophotometrically. The mRNA sample 
for chip hybridization was prepared by mixing the 
mRNA samples of every rat from the same group in 
equal quantities.  

2.5. Buccal Sample Collection and Protein  
Isolation 

All rats were observed daily for up to 30 days. Six rats 
per group from X, T, C, FX, FT and FC group were 
sacrificed at 7d and 30d after operation respectively. The 
buccal tissues (about 300 mg) were triturated in liquid 
nitrogen and homogenized in 2 ml cold PBS (pH 7.4, 
0.01 M), using a high-speed homogenizer (Scientz Bio- 
technology Co., Ningbo, China). The samples of homo- 
genate were submitted to 10,000 g speed centrifugation 
for 5 min at 4˚C. Then supernatants were divided into 0.1 
ml aliquots, and stored at −80˚C until used for measure- 
ment of total protein and enzyme-linked immunosorbent 
assay (ELISA) analysis.  

2.6. RT2 Profiler PCR Array for Rat Cytokines 
and Receptors 

Total RNA (20 μg) from buccal sample was converted to 
cDNA and used to screen inflammatory cytokines and 
receptors using Rat Inflammatory Cytokines & Re- 
ceptors PCR Array 
(http://www.sabiosciences.com/rt_pcr_product/HTML/P
ARN-011A.html) according to manufactuer’s instruc- 
tions (SABiosciences, Frederick, MD, US). The acquired 
data were analyzed using the ∆∆CT method to determine 
the expression of each transcript normalized to the ex- 
pression of housekeeping gene controls. A gene-wise, 
two-sample, t-test was done for each transcript to iden- 
tify statistical differences in expression between X, T and 
C group respectively. A 2-fold or greater change was 
determined to be the threshold cut-off point for what is 
considered a change in gene expression in this study. 

2.7. Quantitative Real-Time PCR 

Rat buccal RNA preparations used for the PCR array 
were also subjected to real-time PCR assays using pri- 
mers specific for CXCL1 and CXCR2 genes. The primer 
sets for these genes were designed to amplify about 100 
bp segments and primers specific for βactin were used as 
a house keeping gene control. All primers were custom- 
designed from GenBank mRNA sequences and prepared 
by DaAn Gene Company (Guangzhou, China). PCR 
primer sequences are as follows: for CXCL1, 
F:5’CCAAACCGAAGTCATAGCCA3’ and 
R:5’CACCCTTTAGCATCTTTTGGA3’; for CXCR2, 
F:5’CCATCTTCATTCTTCGGACT3’ and  
R:5’AACAGGACAATGTTGTAGGGA3’; for βactin, 
F:5’CCTGTACGCCAACACAGTGC3’ and 
R:5’ATACTCCTGCTTGCTGATCC3’. cDNA was syn- 
thesized from 4 μg RNA samples using oligo dT to prime 
the reverse transcriptase reaction. RT-PCR was carried 
out on the ABI 9700 instrument (ABI company, Foster 
City, CA, USA) with the QPCR SYBR green detection 
reagent (ABI company, Foster City, CA, USA) for 3 min 
at 95˚C for the initial denaturing, followed by 40 cycles 
of 95˚C for 2 minute, 60˚C for 20 seconds and 99˚C for 
15 seconds. Cell threshold values for each gene were 
determined and fold induction compared with βactin 
were calculated using the ∆∆CT method. PCR products 
were evaluated by dissociation curves to confirm single 
amplication and the absence of significant primer-dimer 
contamination. 

2.8. ELISA Analysis  

Total protein from rat buccal tissue was quantified using 
a BCA Protein Assay Kit (Pierce Inc., Rockford, IL, 
USA) as our previous description [10]. The concen- 
trations of CXCL1, CXCR2 and myeloperoxidase (MPO) 
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in supernatant of tissue were determined by using ELISA 
kits (Alpco Diagnostics, New Hampshire, USA), ac- 
cording to the manufacturer’s protocol. Colorimetric 
optical density was read at 450 nm and a standard curve 
was generated from a plot of optical density versus the 
log of the concentration of standard. The concentration 
of CXCL1, CXCR2 and MPO in tissue was expressed as 
the ratio of CXCL1,CXCR2 and MPO concentration to 
total protein in order to take into account slight differ- 
ences of tissue weights. So the level of CXCL1, CXCR2 
and MPO was presented as ng/mg in tissues. ELISA and 
total protein assays were done in duplicate and the result 
for each sample was the mean of the 2 tests. The levels 
of both cytokines were presented as pg/mg (the ratio of 
cytokine concentration to total protein) in tissues, as 
previously described [11]. 

comparisons between pairs. P < 0.05 was considered to 
be significant. Association levels were assessed by spear- 
man correlation coefficient. Probability value of P < 0.05 
was considered as statistically significant for all statis- 
tical test carried out. Each experiment was repeated three 
times with similar results.  

3. RESULTS 

3.1. The Distinct Profile of Inflammatory  
Cytokines and Receptors during Neutrophils  
Infiltration in Oral Mucosa 

Five groups of samples from two experimental group (X 
and T) at two time points (7d and 30d) and control group 
were collected for RT2 Profiler PCR Array analysis 
(three rats per group). The Rat Inflammatory Cytokines 
& Receptors RT² Profiler PCR Array contains 84 key 
genes involved in mediating immune cascade reactions 
during inflammation. In 7d-X group, 56 key genes were 
upregulated comparing with control group (Figures 1(a)- 
(d)), while in 7d-T group only 20 genes were upregu- 
lated (data not shown). Comparing with 30d-X group, 30 
genes in 7d-X group were up-regulated (data not  

2.9. Statistical Analysis 

Data collection and statistical analysis were performed 
using SPSS 13.0 statistical software (SPSS Inc, Chicago, 
IL, USA). All data are presented as the mean ± SD of 
triplicate determinations. The data were analyzed by 
ANOVA followed by Bonferroni’s method for multiple 
 

 

Figure 1. Inflammatory cytokines and receptors profile of buccal samples in 7d-X group OMT rat model. A representative result 
from three separate experiments is shown (n = 3). (a) Fold changes of upregulated chemokine mRNA expression level; (b) Fold 
changes of upregulated chemokine receptor mRNA expression level; (c) Fold changes of upregulated cytokine mRNA expression 
evel; (d) Fold changes of upregulated cytokine receptor expression level. l    
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shown). While comparing with 30d-T group, only 12 
genes in 7d-T group were up-regulated (data not shown). 

As shown in Figure 1(a), CC chemokines including 
CCL2, CCL3, CCL4, CCL5, CCL6, CCL7, CCL9, 
CCL12, CCL17, CCL19, CCL20, CCL22 and CCL24, 
CXC chemokine consisting CXCL1, CXCL2, CXCL5, 
CXCL9, CXCL10 and CXCL11 were upregulated in rat 
buccal samples of 7d-X group. In Figure 1(b), it showed 
that the expression of chemokine receptor covering 
CCR1, CCR2, CCR3, CCR4, CCR5, CCR6, CCR7, 
CCR8, CX3CR1, CXCR2, CXCR3 and XCR1 raised. 
Seventeen cytokine and eight cytokine receptors were 
also upregulated in 7d-X group, such as IFN-γ, IL-1α, 
IL-1β, Spp1, TNF, IL-1R1, IL-1R2, IL-2Rb and TNFR2 
(Figures 1(c) and (d)).  

3.2. Upregulation of CXCL1 and CXCR2  
Expression in Early Stage of Neutrophils  
Infiltration  

To further determine the expression of CXCL1 and 
CXCR2, rat buccal samples were collected from three 
experimental groups (X, T and C group) at two time 
points (Day 7 and Day 30). Real time PCR was em- 
ployed to detect the mRNA expression of CXCL1 and 
CXCR2. As shown in Table 1, comparing with trauma 
group (T group) and control group (C group), CXCL1 
mRNA expression of xenotransplantation group (X 
group) was significantly increased at day 7 but not at day 
30 (Table 1). And comparing with C group, CXCR2 
mRNA expression was also upregulated in X group at 
day 7 (Table 2). The protein expression of CXCL1 and 
CXCR2 obtain from ELISA are in accordance with the 
mRNA expression (Tables 3 and 4). 

3.3. Upregulation of CXCL1 and CXCR2  
Expression Correlated with MPO 

For determination of the myeloperoxidase (MPO) ex- 
pression in rat buccal sample and clarification of its  
 
Table 1. CXCL1 mRNA expression level in rat buccal samples 
detected by RT-PCR (10-3) (*P < 0.05, n = 3). 

Group Day 7 Day 30 P value 

X 13.328 ± 1.788 1.346 ± 0.208 P = 0.010* 

T 1.827 ± 0.151 1.164 ± 0.117 P = 0.063 

C 2.683 ± 0.837   

X vs T P = 0.013* P = 0.998  

X vs C P = 0.011* P = 0.838  

T vs C P = 0.992 P = 0.904  

X, xenotransplantation group; T, trauma group; C, control group. 

Table 2. CXCR2 mRNA expression level in rat buccal samples 
detected by RT-PCR (10-3) (*P < 0.05, n = 3). 

Group Day 7 Day 30 P value 

X 2.260 ± 0.275 1.294 ± 0.093 P = 0.144 

T 1.252 ± 0.044 1.188 ± 0.034 P = 0.961 

C 0.991 ± 0.190   

X vs T P = 0.132 P = 0.990  

X vs C P = 0.038* P = 0.768  

T vs C P = 0.842 P = 0.935  

X, xenotransplantation group; T, trauma group; C, control group. 

 
Table 3. CXCL1 protein expression level in rat buccal samples 
detected by ELISA (pg/mg) (*P < 0.05, n = 6). 

Group Day 7 Day 30 P value 

X 110.041 ± 4.149 19.452 ± 1.695 P = 0.144 

T 21.193 ± 1.432 16.054 ± 0.206 P = 0.961 

C 23.406 ± 1.083   

X vs T P < 0.001* P = 0.799  

X vs C P = 0.001* P = 0.687  

T vs C P = 0.987 P = 0.228  

X, xenotransplantation group; T, trauma group; C, control group. 

 
Table 4. CXCR2 protein expression level in rat buccal samples 
detected by ELISA (pg/mg) (*P < 0.05, n = 6). 

Group Day 7 Day 30 P value 

X 5.243 ± 0.909 2.695 ± 1.179 P = 0.435 

T 1.286 ± 0.112 0.776 ± 0.019 P = 0.081 

C 0.312 ± 0.028   

X vs T P = 0.101 P = 0.002*  

X vs C P = 0.042* P < 0.001*  

T vs C P = 0.003* P = 0.054  

X, xenotransplantation group; T, trauma group; C, control group. 

 
correlation with CXCL1-CXCR2 axis, MPO protein 
expression was tested by ELISA analysis. Results of 
correlation analysis are presented in Table 5. A close 
correlation (r = 0.862, P = 0.027) was observed in X 
group between MPO protein expression and that of 
CXCL1. A similar result was obtained between MPO 
protein expression and that of CXCR2 (r = 0.853, P = 
0.031). However, in T and C group, no noticeable 
correlation was observed between protein expression of 
MPO and that of CXCL1 or CXCR2. 
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3.4. Downregulation of CXCL1-CXCR2 Axis 
Expression by FK506 Treatment  

Rats from X, T and C groups with or without FK506 
treated were sacrificed at day 7 after surgery, protein 
expression of CXCL1 and CXCR2 were detected by 
ELISA assay. After treated with FK506, both CXCL1 
and CXCR2 protein expression were significantly re- 
duced in X group (Tables 6 and 7).  

4. DISCUSSION 

Traditionally, neutrophils are only regarded as the 
important innate immune cells comprising the first line 
of innate immunity, which migrate to the site of infection 
or inflammation for clearance of infectious particles. 
However, recent researches have highlighted that earlier 
concepts of activation of innate immune response and 
adaptive response separately should be considered out- 
dated. As reviewed before, neutrophils not only emerged 
as innate immune cells, their activation also linked 
 
Table 5. Correlation between MPO and CXCL1, CXCR2 
expression level (*P < 0.05, n = 6). 

Group MPO and CXCL1 MPO and CXCR2 

 
correlation 

coefficient (r) 
P value

correlation 
coefficient (r) 

P value 

X 0.862 0.027* 0.853 0.031* 

T 0.657 0.157 0.741 0.092 

C 0.649 0.351 0.915 0.085 

X, xenotransplantation group; T, trauma group; C, control group. 

 
Table 6. CXCL1 protein expression level in rat buccal samples 
in day 7 groups with and without FK506 treatment (pg/mg) (*P 
< 0.05, n = 6). 

Group FK506 untreated FK506 treated P value 

X 110.041 ± 4.149 67.277 ± 2.439 P = 0.001* 

T 21.193 ± 1.432 15.275 ± 1.077 P = 0.442 

C 23.406 ± 1.083 24.314 ± 2.865 P = 1.000 

X, xenotransplantation group; T, trauma group; C, control group. 

 
Table 7. CXCR2 protein expression level in rat buccal samples 
in day 7 groups with and without FK506 treatment (pg/mg) (*P 
< 0.05, n = 6). 

Group FK506 untreated FK506 treated P value 

X 5.243 ± 0.909 1.109 ± 0.063 P = 0.046* 

T 1.286 ± 0.112 0.803 ± 0.061 P = 0.315 

C 0.312 ± 0.028 0.313 ± 0.051 P = 1.000 

X, xenotransplantation group; T, trauma group; C, control group. 

both innate immunity and adaptive immunity [1,2]. For 
example, upon their activation, neutrophils generated 
various chemotactic factors which attracted monocytes/ 
macrophages and dendritic cells (DCs) to the site of 
infection or inflammation. By inducing maturation of 
immature DCs and increasing expression of costimula- 
tory molecules, neutrophils provided signals for induc- 
tion of T cell immune response. The interaction between 
neutrophils and various innate immune cells (i.e. macro- 
phages, DCs) and adaptive immune system (T cells and 
B cells] have been reported involved in several immune 
responses against various pathogens and tumor antigens 
[1,2].  

Since the involvement of chemokines and micro- 
environment of neutrophils recruitment in oral mucosa is 
unclear, in this study, PCR array was applied to our pre- 
viously establishesd oral mucosal xenotransplant rat 
model, which was characterized by neutrophils infiltra- 
tion [9]. The results showed that during early stage of 
neutrophils infiltration in oral mucosa, 56 genes were up- 
regulated. Among these up-regulated genes, 19 of them 
were chemokines with different function in recruiting 
immune cells. CXCL1, CXCL2 and CCL3 which have 
been reported to induce a neutrophils influx; CCL2 
(MCP-1), CCL12 (MCP-5), CCL3 (MIP-1α), CCL4 
(MIP-1β) and CXCL2 (MIP2-alpha) which were asso- 
ciated with monocytes and macrophages chemotactic 
activity, CXCL10 and CXCL11, CCL22 and CCL24, 
CXCL1 and CXCL2 which have been demonstrated to 
induce Th1, Th2 and Th17 T cell migration respectively 
were included in our PCR array profile [11-13]. In 
previous study, Inflammatory Cytokines and Receptors 
PCR array has been applied on other organ such as 
colorectum to assessing the stromal microenvironment 
and particularly, inflammatory activity within colorectal 
neoplastic lesions [14]. In sporadic adenomatous colonic 
polyps, Inflammatory cell infiltration is a key feature and 
is in association with characteristics of high malignant 
potential. The PCR array including several inflammatory 
cytokine genes CXCL1, CXCL2, CXCL3, CCL20, IL8, 
CCL23, CCL19, CCL21 and CCL5 has provided evi- 
dence of increased inflammation within pre-malignant 
colonic adenomas, which may allow potential mecha- 
nistic pathways in the initiation and promotion of early 
colorectal carcinogenesis [14]. To the best of our knowl- 
edge, our study is the first to applied Inflammatory Cyto- 
kines & Receptors PCR Array on oral mucosa under 
inflammation. And our PCR array data provided the 
panorama of cytokines and chemokines involved in oral 
mucosa during neutrophil recruitment. Comparing with 
other scatter and sparse results, our result outline the 
profile of a fine-tune series of inflammatory mediator 
accompanied with the neutrophils infiltration in oral 
mucosa which may provide great hints to investigate the 
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interaction between inflammatory mediator, immune 
cells and even innate and adaptive immune response in 
oral mucosa.  

From our PCR array results, we noticed that the ex- 
pression of chemokine CXCL1 and its receptor CXCR2 
were up-regulated which was in consistent with influx of 
neutrophils in oral mucosa. In previous study, CXCL1- 
CXCR2 axis has been reported to play a significant role 
in neutrophils chemotaxis in several diseases and dif- 
ferent tissues or organs such as adenoviral keratitis, 
hemolytic transfusion reactions, rhinovirus infection in- 
duced neutrophilic airway inflammation, autoantibody- 
mediated arthritis and cortical damage following closed 
head injury [4-8]. However, the correlation between 
CXCL1-CXCR2 axis and neutrophils recruitment in oral 
mucosa has not been reported. So after the determination 
of the CXCL1 and CXCR2 mRNA and protein expres- 
sion in rat buccal mucosa, we chose MPO as a biomarker 
of neutruphil to investigate the correlation between 
CXCL1-CXCR2 axis and neutrophils infiltration. Myelo- 
peroxidase (MPO) is a well-known enzyme mainly re- 
leased by activated neutrophils, MPO levels in these cells 
range from 2% - 5% of total cellular protein. So in 
experimental inflammation research, detection of active 
MPO is a widely used marker to monitor the extent of 
neutrophils influx in tissues [15-18]. Our results showed 
a closed correlation between MPO and CXCL1-CXCR2 
axis expression, which strongly suggested that CXCL1 
and its receptor, CXCR2, mediated neutrophils migration 
in oral mucosa. As far as we know, this study is the first 
to demonstrate that recruitment of neutrophils to oral 
mucosa are associated with CXCL1-CXCR2 axis expres- 
sion. Neutrophils have been reported to play important 
roles in oral diseases such as periodontitis. In periodontal 
pathogenesis, neutrophils, which accumulate in the per- 
iodontal tissue where they are available to participate in 
tissue destruction, may be especially crucial during the 
transition from gingivitis to periodontitis. Relevant stud- 
ies have demonstrated that defective neutrophils recruit- 
ment or function increases host susceptibility to experi- 
mentally induced alveolar bone loss [19]. Another cri- 
tical roles of neutrophils worth our attention are their 
significant impact on tumorogenesis. It has been reported 
that products secreted from neutrophils have defined and 
specific roles in regulating tumor cell proliferation, an- 
giogenesis, and metastasis in myxofibrosarcoma, bron- 
chioloalveolar carcinoma, colon adenocarcinoma, gastric 
carcinoma and melanoma [20-22]. However, whether 
neutrophil infiltration also participates in the carcino- 
genesis progression of oral cancer has not been reported. 
If so, whether CXCL1-CXCR2 axis is associated with 
neutrophils migration in oral cancer is an interesting 
subject needs further study and it may be a promising 
biomarker and therapeutic target for antitumor therapy in 

the future.  
In our previous study, it was shown that after Tacro- 

limus (FK506) treatment neutrophils infiltration was 
obviously diminished in oral mucosa, and the MPO 
protein expression was also decreased [9]. These results 
suggested that neutrophils were also one of FK506’s 
targets besides T cells in oral mucosa. In fact, an increas- 
ing number of papers in several animal models and hu- 
man disease were in consistent with our findings which 
suggested that FK506 not only inhibits the function of T 
cells but also the infiltration of neutrophils [23-27]. In rat 
focal cerebral ischemia, FK506 suppressed neutrophils 
infiltration by inhibiting NF-kB translocation and subse- 
quent production of chemokines such as CXCL1 [23]. 
Similar mechanisms for FK506 have been proposed in a 
model of murine colitis model, where FK506 treatment 
inhibited neutrophils recruitment through suppression of 
CXCL1 and CXCL2 production [27]. After confirming 
the participation of CXCL1-CXCR2 axis in neutrophils 
recruitment, we further testify whether CXCL1-CXCR2 
axis is FK506’s target on neutrophils suppression. Our 
results demonstrated that after treated with FK506, both 
CXCL1 and CXCR2 protein expression were signifi- 
cantly reduced which were associated with the dimini- 
shed neutrophils infiltration. These results provided great 
hints that CXCL1-CXCR2 axis may be one of the targets 
of FK506’s suppression on neutrophils infiltration in oral 
mucosa. Furhter study on the mechanisms of FK506’s 
inhibition on CXCL1-CXCR2 axis may explore the po- 
tential of FK506 as a means of anticancer therapy target- 
ing tumor-associated neutrophils. 

5. CONCLUSION 

Inflammatory cytokines and receptors profiles presented 
in this study demonstrated that neutrophils infiltration in 
oral mucosa triggered a local inflammatory response 
followed by a fine-tune series of mediator such as cyto- 
kine and chemokine synthesis. Among the chemokines, 
CXCL1-CXCR2 axis made great contribution to neutro- 
phils infiltration in oral mucosa. Further more, CXCL1- 
CXCR2 axis may be the possible target underlying 
FK506’s neutrophils suppressive properties. 
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