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Abstract: Hepatocyte growth factor (HGF) has been implicated in inhibiting diverse types of inflammation. Oral
traumatic ulceration (OTU) is a common disease of the oral mucosa, and inflammation is the main process for
ulcer healing. This study aimed to explore the expression of HGF in oral ulcers and its role in ulcer inflammation.
The saliva of 14 recurrent alphous stomatitis (RAS) patients, 18 OTU patients and 17 healthy controls was collected.
Traumatic ulcers of the left mucosa were observed in 42 wild-type (WT) and 42 HGF-overexpressing transgenic
(HGF-Tg) mice. Histological scores, inflammatory cell expression and serum cytokine expression were measured
and analyzed on the 5th day. The HGF protein level in ulcer-affected human saliva was 9.3-fold higher than that
in healthy saliva. The HGF protein levels in RAS and OTU saliva were 14- and 5.7-fold higher, respectively, than
those in healthy saliva. Traumatic ulcers enhanced HGF expression in ulcer-affected oral mucosa and in the blood
of C57BL/6 mice by 1.21- and 1.40-fold, respectively. In HGF-Tg mouse traumatic ulcers, HGF expression was
1.34-fold higher than that in wild-type mice. HGF-Tg mice had lower weight loss, less ulcer area and lower
histopathology scores than WT mice. The results from immunohistochemistry, flow cytometry and serum cytokine
analysis showed that HGF-Tg animals presented fewer Ly6G-positive neutrophils and higher levels of circulating
inflammatory cytokines. HGF overexpression alleviated weight loss, ulcer area and inflammation, suggesting the
role of HGF in promoting the healing of oral ulcers.
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The infiltration of inflammatory cells following the

Introduction

level of inflammatory cytokines is essential for the tissue

Traumatic ulcers of the oral mucosa are relatively
frequent and may be induced by many underlying etio-
logic factors [1-3]. Oral traumatic ulcers feature discon-
tinuity of the epithelium and inflammatory granulation
tissue under damaged epithelium. Healing happens in a
spontaneous manner that may vary from 1 to 2 weeks if
the source of the trauma is removed. Chronic nonhealing
ulcers are trapped in a prolonged inflammatory cycle and
fail to proceed to the normal progression of healing [4].

repair and wound healing of ulcers [5, 6].

The HGF protein is essential for embryonic develop-
ment. which is mainly expressed by mesenchymal cells
[7]. It is abnormally expressed in various cancers and
plays a role in the regulation of the biological behavior
of cancer [8]. Moreover, HGF expression increases fol-
lowing a variety of injuries and autoimmune inflamma-
tory diseases. Level of HGF are increased in epithelium,
mesenchymal and endothelium cells in injured tissues,
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so HGF is essential for self-repair after injuries [7-9]. It
has been postulated that cells of the immune system
contribute to regulating the expression of HGF and c-Met
following injury and inflammation [10, 11]. HGF has
been reported to inhibit the secretion of inflammatory
cytokines and promote the secretion of anti-inflamma-
tory cytokines [12—-14].

In recent years, the application of HGF has been con-
sidered a new potential clinical drug in ulcer healing
based on preclinical and clinical studies. The therapeutic
effect of HGF has been examined in acute or chronic
inflammation/fibrosis models [15, 16]. HGF has been
reported to modulate the inflammatory environment and
enhance wound healing and regeneration in animal mod-
els of inflammation-associated diseases, including a skin
inflammation model [17], multiple sclerosis model [ 18],
pulmonary artery hypertension model [19] and bronchi-
olitis obliterans model [20] HGF can mediate wound
healing by accelerating the regeneration of epithelial
cells [21, 22] and by maintaining normal immune func-
tion [17]. Clinical data have shown that HGF gene
therapy can significantly decrease the size of ulcers in
patients with critical limb ischemia [23, 24].

As described above, HGF promotes wound healing by
inhibiting inflammation in injured tissues. In oral muco-
sal tissues, elevated expression of HGF can increase oral
mucosal fibroblast (OMF) proliferation in vitro, which
is required for the wound healing properties of OMF
[25]. Based on the existing knowledge, we hypothesized
that HGF will alleviate inflammation and promote heal-
ing of oral ulcers in vivo. However, the effect of HGF
on ulcer immune cells during oral traumatic ulcers is still
a mystery.

In this study, we aimed to analyze the expression pat-
tern of HGF in traumatic ulcer-affected oral mucosa tissue
and tested the effects of HGF on ulcer area, inflamma-
tory cells and cytokine expression in traumatic injury of
the oral mucosa. Because of the short biological half-life
of internal HGF protein, intravenous medicine delivery
cannot ensure the effective function of HGF in trauma-
tized tissues; thus, we established HGF-overexpressing
transgenic (HGF-Tg) mice whose HGF expression level
was higher than that of wild-type (WT) mice [26].

Materials and Methods

Collection of human saliva

Human saliva (5-10 ml) was obtained from healthy
controls (n=17), patients with recurrent alphous stoma-
titis (RAS) (n=14) and patients with oral traumatic ulcer-
ation (OTU) (n=18) without any systemic disease. The
clinical characteristics of the patients and controls are

summarized in Supplementary Table 1. Human saliva
was used to analyze HGF protein expression by ELISA.

Animals

Wild-type C57BL/6J (WT) and HGF-overexpressing
transgenic C57BL/6J (HGF-Tg) mice were used in this
study. HGF-Tg mice were generated according to a pre-
vious report [26]. Briefly, the vector pRP[Exp]-
CAG>mHgf[ORF045947] was injected into fertilized
oocytes (C57BL/6J background) by pronuclear injection
(Cyagen Biosciences) and HGF-overexpression trans-
genic mice (HGF-Tg) were established and verified by
the following primers: HGF (forward): 5°-TC-
TAGAGCCTCTGTAACCATGTTC-3’, HGF (re-
verse):3’- CCTGA TACACCTGTTGGCACAC T-5".
control Rgs (forward): 5’- CAACCACTTACAA GAGA-
CCCGTA -3°, control Rgs (reverse); 3’-GAGCCCT-
TAGAAATAACGTTC ACC-5’. In total, 42 WT and 42
HGF-Tg mice aged 810 weeks were used in this ex-
periment. The mice were kept under 12-h/12-h light/dark
cycles with free access to food and water in the Central
Animal Laboratory of Guangzhou Medical University.

Oral mucosa traumatic ulcer protocol

Traumatic ulcers of the oral mucosa were generated
using the method described by Cavalcante in 2011 [5].
Briefly, the mice were anesthetized with 0.1-0.2 ml of
pentobarbital sodium (0.1%) via intraperitoneal injection,
and the oral mucosa was sterilized using 0.12% chlorhex-
idine gluconate. Ulceration was performed on the left
oral mucosa using a number 15 scalpel blade; a 3-mm
marker was used for standardization. The protocol was
performed by the same investigator (Xiaoxi He) for stan-
dardization. We chose the 5th day as the sacrifice day
because the mice lost weight during the first 5 days [5].

Clinical and histological evaluation of traumatic
ulcer

The mice were weighed from day zero to the sacrifice
day (5th day), and weight loss = (final weight-initial
weight). The larger (L) and minor (M) diameters of the
ulcer were measured on the 3rd and 5th days. The area
of the ulcer was calculated (area=nxLxM). All measure-
ments were performed by Xiaoxi He. The mucosa con-
taining the ulcer was collected and fixed in 10% forma-
lin after the mice were sacrificed. After being embedded
in paraffin, the tissues were sectioned into 4-um slices
that were then mounted on slides and stained with he-
matoxylin and eosin (HE) for inflammation score evalu-
ation (from 0 to 4 according to published evaluation
criteria) [2]. Blood collection and sample collection were
performed separately on the 5th day.

Exp. Anim. 2022; 71(2): 204-213

205



X. WANG, ET AL.

ELISA analysis for protein expression

ELISA was used to analyze the protein levels in human
OTU saliva, mouse oral mucosa tissue protein extract
and mouse serum. Mouse mucosal ulcer tissues were
stored at —80°C for use. Frozen mucosal ulcer tissues
were solubilized in lysis buffer at 4°C for 20 min and
then centrifuged at 4°C for 20 min (1,500 xg). The su-
pernatant was collected, and the protein contents were
detected by Coomassie Plus Protein Lysate Reagent
(Pierce, Rockford, IL, United States). Mouse serum was
separated by centrifugation (2,000 rpm, 5 min). The
protein level of HGF was measured in mice (Mouse HGF
ELISA Kit, RayBio®, Norcross, GA, USA) and human
(Human HGF ELISA Kit, RayBio®) HGF ELISA Kkits,
as instructed by the manufacturer’s protocol.

Serum cytokine analysis

Serum cytokines were tested in duplicate alongside a
standard with the Mouse Cytokine Array Q5 (QAM-
CYT-5, RayBio) according to the manufacturer’s instruc-
tions. The fluorescent signal intensity was measured
using an InnoScan 300 Microarray Scanner (Parc
d’Activités Activestre, 31390 Carbonne, France) at a
wavelength of 532 nm and a resolution of 10 um. All
results were analyzed using Q-Analyzer software for
QAM-cyt-5. Healthy wild-type mice (n=3), WT mice
with ulcers (n=5) and HGF-Tg mice with ulcers (n=8)
were included in this analysis.

Flow cytometry analysis

Cell suspensions were prepared from mouse ulcer tis-
sues and immune cells from WT and HGF-Tg mouse
blood for flow cytometry analysis. Cells were washed and
resuspended in PBS (1 x 10° /ml), and cells were stained
for 30 min at 4°C with the following antibodies: CD45-
APC-Cy7 (Lot: 7096638, BD, Franklin Lakes, NJ, USA),
CD4-PE (Lot: 7138675, BD), CDS-FITC (Lot: 4329219,
Invitrogen, Carlsbad, CA, USA), CD11b-Percy5.5 (Lot:
7066558, BD), Ly6G-FITC (Lot: 7052879, BD), CD19
(Lot:550992, BD) and CD3 (Lot: 10203, BioLegend, San
Diego, CA, USA). The cells were sorted by flow cytom-
etry (FACS Aria 111, BD), and the data were analyzed
using FlowJo software (FACS Diva software, BD).

Immunohistochemical staining for CD45 and Ly6G

Slides bearing 4-um tissue slices were deparaffinized
and rehydrated and then processed according to a stan-
dard immunohistochemical staining manual. Briefly,
endogenous peroxidase was blocked with 3% H,0,, and
then, the samples were incubated for 1 h at room tem-
perature with primary antibodies against CD45 (dilution
1:100, Lot: 7096638, BD) and Ly6G (dilution 1:100,
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bs-2576R, Bioss, Boston, MA, USA), after which they
were incubated with HRP secondary antibodies and sub-
strate. The score of the Ly6G-positive cells was calcu-
lated according to Li with a minor change [27]: the aver-
age positive cell ratios were photographed and counted
in 3-5 fields (400%) and then scored as follows: 0: 0%
positive cells; 1: 1-33% positive cells; 2: 34—66% posi-
tive cells; and 3: 67-100% positive cells. CD45 was
qualified by the average positive cell number that was
counted in 3-5 fields (400x).

Statistical analysis

SPSS 19.0 (IBM, New York, NY, USA) was used to
calculate the statistical significance between groups. The
unpaired #-test, Mann-Whitney U test and ANOVA were
used to compare the differences between groups. Quan-
titative data are expressed as the mean = SD. GraphPad
Prism 6 software (La Jolla, CA, USA) was used to plot
the comparison of means, and P<0.05 was considered a
statistically significant difference.

Oral traumatic ulcers amplify HGF expression in
oral mucosa

First, we examined the expression of HGF in human
saliva of 14 RAS patients, 18 OTU patients and 17
healthy individuals. The HGF protein level in ulcer-af-
fected human saliva was 9.3-fold higher compared with
healthy saliva. The HGF protein levels in RAS and OTU
saliva were 14 and 5.7-fold higher separately compared
with that in healthy saliva. The HGF protein level in
RAS-affected human saliva was 2.5-fold higher com-
pared with that in OTU patients (Fig. 1A). The HGF
protein level in the normal oral mucosa of HGF-Tg mice
was 1.38-fold higher than that in WT mice (Fig. 1B).
The HGF protein level in the oral ulcers of HGF-Tg mice
was 1.34-fold higher than that in WT mice (Fig. 1B).
The HGF protein level in oral ulcers of WT mice was
1.21-fold higher than that in healthy oral mucosa (Fig.
1B). At the same time, HGF protein expression was 1.1-
fold higher in oral ulcers of HGF-Tg mice than in HGF-
Tg healthy mucosa (Fig. 1B). The serum HGF protein
level in HGF-Tg mice was 1.33-fold higher than the
serum HGF protein level in WT mice (Fig. 1C). The
serum HGF protein level of the WT oral ulcer mice was
1.40-fold higher than that of the WT healthy mice (Fig.
1C). The serum HGF protein level in oral ulcers of HGF-
Tg mice was 1.11-fold higher than that in WT mice (Fig.
1C). At the same time, serum HGF protein expression
was 1.16-fold higher in oral ulcers of HGF-Tg mice than
in HGF-Tg healthy mucosa (Fig. 1C).



RESEARCH OF HGF USING HGF-TG MOUSE MODEL

A B C
saliva ulcer tissue serum
ok
Hokk ok mn WT
- T
300- —_I* 8 - . Tg
*
- = 6- _
E 200 o £ E 104
g T 2 g
w & 6
2 100 % o) Q s
0- 0- 0-
Control TU RAU Total ulcer control ulcer control ulcer
D E
WT-ulcer Tg-ulcer
o Wt
30+ Ty

i

ulcer area(mm?
s
o
I

3 Day 5 Day
F
-o- Tg-ulcer
— 1.0 = WT-ulcer
)
g 05 /I
§
S 00 ———————A—
= 3 4 6
fg” -0.5
3 -1.0
@
-1.5-

ook Days

Fig. 1. Ulcer-induced HGF alleviates ulcer area and weight loss in mice. Expression of HGF in (A) saliva of OTUs (n=18), RAS patients
(n=14) and healthy individuals (n=17) and (B) mucosal tissue in healthy and ulcerated WT or HGF-Tg mice (n=7). (C) Serum
level of HGF protein in healthy and ulcerated WT or HGF-Tg mice (n=5). (D) Ulcer area of the buccal mucosa in WT and HGF-Tg
mice, and (E) quantitative data for the ulcer area analyzed from macroscopic observation on the 3rd day (n=12) and the 5th day
(n=18). (F) Weight loss of WT and HGF-Tg mice (n=34). Significant differences among the groups, *P<0.05, **P<0.01, ***P<0.001.

High HGF expression alleviates weight loss and the
ulcer area of oral ulcers

Area analysis of the ulcer showed that the ulcer area
of all the groups showed a decrease on the 3rd and 5th
days compared with day zero, and HGF-Tg mice showed
a significantly lower ulcer area on the 3rd and 5th days
compared with the WT group (Figs. 1D and 1E). All mice
were alive on the sacrifice day, and there was a signifi-
cant decrease in weight variation from the 1st to 4th day
compared with day zero in both groups. HGF-Tg mice
showed weight gain, and WT mice were close to the
baseline weight value on the 5th day. Although the WT
mice showed more weight loss than the HGF-Tg mice
from the 1st to Sth day, only the 1st day was signifi-
cantly different (Fig. 1F).

Higher expression of HGF alleviates inflammation
of oral ulcers

Microscopic analysis of the cheek trauma of HGF-Tg
mice on the 5th day revealed the presence of less ulcer-
ation associated with moderate fibrosis and chronic in-
flammatory processes. In the WT ulcer mice, we found
a persistence of ulcers and mixed inflammatory infiltrates
(neutrophils and mononuclear cells). The HGF-Tg group
exhibited less ulceration and inflammation than the WT
group (Figs. 2A and 2B).

To characterize the impact of HGF on oral mucosal
ulcer tissue and circulating inflammatory cells, we per-
formed flow cytometry analysis 5 days after oral trau-
matic ulcer induction. Blood T cells were gated by CD3+/
CD8+ or CD4+, B cells were gated by CD19+, and
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Fig. 2. HGF overexpression alleviates inflammation of ulcer tissues on the 5th day. (A) HE-stained histological images of
ulcers in the WT and HGF-Tg mice. (B) Quantitative data of the histological scores from HE staining (n=18).
Representative immunohistochemical staining of CD45 (C) and Ly6G (E) in ulcer sections. (D) Quantitative data
of CD45 from immunohistochemical staining. (F) Quantitative data of Ly6G from immunohistochemical staining.
The difference significance among the groups, *P<0.05.

neutrophils were gated by CD11b+/Ly6G+. The T cells
of the ulcer tissues were gated by CD45+/CD8+ or
CD4+, neutrophils were gated by CD45+/CD11b+/
Ly6G+, and B cells were gated by CD19+. We found that
fewer neutrophils (Figs. 3A and 3B) were visualized in
the blood of HGF-Tg mice than in the blood of WT mice.
In contrast, more T cells were visualized in the blood of
HGF-Tg mice than in the blood of WT mice (Figs. 3E
and 3F). There was no significant difference in terms of
blood B cells between HGF-Tg and WT mice (Figs. 3C
and 3D). Flow cytometry revealed that there was no
significant difference in the CD4+/CD8+ ratio between
the groups (Figs. 3G and 3H). In this study, we also
detected inflammatory cells in the oral ulcer tissue by
flow cytometry. Fewer neutrophils were also found in
the ulcer tissue of HGF-Tg mice than in that of WT mice
(Fig. 4). However, CD4+T, CD8+T and B cells could not
be detected in ulcer tissue by flow cytometry because the
number of cells was less than the lowest detection limit.

Similarly, we investigated Ly6G and CD45 expression
in ulcer tissues using immunohistochemical staining.
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There was more Ly6G-positive neutrophil infiltration in
the WT mice, and it was significantly lower in the HGF-
Tg group (Figs. 2E and 2F). The number of CD45-pos-
itive cells showed no difference between HGF-Tg ulcers
and WT ulcers (Figs. 2C and 2D).

We further analyzed blood inflammatory cytokines
using a RayBiotech antibody array experiment. In this
assay, compared with the WT ulcer group, we detected
38 greater and 2 lesser (MIP-1 alpha, fractalkine) amounts
of serum cytokine production in the ulcers of the HGF-Tg
mice (Supplementary Table 2). Eotaxin, MIP-1 gamma,
BLC, Eotaxin-2, RANTES, Lix and IL-3 were upregu-
lated by more than 1.4-fold in the ulcers of the HGF-Tg
mice compared to in the ulcers of the WT mice (Supple-
mentary Table 2 and Fig. 5). When comparing the HGF-
Tg group with the control group, eotaxin, MIP-1 gamma,
BLC, MCSF, RANTES, Lix and IL-3 showed more than
1.5-fold expression over that in the WT group (Supple-
mentary Table 2, Fig. 5). Only IL-6 was significantly
lower in the WT ulcer group than that in the WT control
group (Supplementary Table 2, Fig. 5).
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Fig. 3. HGF overexpression alleviates serum neutrophils and ulcer T cells on the 5th day. Inflammatory cells were isolated from the
blood of the WT (n=10) and HGF-Tg mice (n=10) and stained for Ly6G (A), CD19 (C), CD3 (E) and CD4/CD8 (G). Quantita-
tive data for Ly6G (B), CD19 (D), CD3 (F) and CD4/CD8 (H). Significant differences among the groups, *P<0.05, ***P<0.001.
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Recent studies have described the indispensable con-
tribution of HGF to suppress inflammation in wound
healing [13, 28]. However, the expression pattern of HGF
in inflammatory oral mucosa ulcers is still unknown. In
this study, we detected upregulation of HGF protein in
the oral traumatic ulcer tissue of mice compared with
healthy oral mucosa. Our results also indicated the
higher expression of HGF in saliva during oral trau-
matic ulceration in humans. At the same time, oral trau-
matic ulcer conditions increased the level of serum HGF
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in WT mice. Although oral ulcer is an oral mucosa dis-
ease, the inflammatory nature of the disease makes it
relevant to various systemic effects, including body
weight and quality of life [5, 29]. These results suggest
the possible role of increased HGF on the systemic ef-
fects of oral traumatic ulcers.

Moreover, high HGF expression has been shown to
mediate anti-inflammatory action and regeneration in a
variety of inflammatory and traumatic models, including
oral tissues [14, 30-34]. HGF is upregulated in injured
tissues or organs, probably due to the need for tissue
repair and anti-inflammation toward immune cells [7].
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In this study, we found that upregulated HGF inhibited
the clinical process and tissue inflammatory reactions of
ulcers. This finding was confirmed by histological ob-
servations, which showed a decreased ulcer score and
inflammatory cells in HGF-Tg mice, suggesting the pos-
sible role of HGF in alleviating inflammation and im-
proving wound healing in oral traumatic ulcers.

Ulceration in the oral cavity can cause weight loss in
animal models, which is probably due to high infection,
the slow healing process and large ulcer area [1]. HGF
gene therapy has been reported to decrease the size of
ulcers in patients with critical limb ischemia [23]. Yuge
et al. showed that HGF gene therapy prevented weight
loss in sulfate-induced colitis in mice [35]. Additionally,
HGF mice improved body regain after subcutaneous
transplantation of diabetic rats [36]. Our results also
showed that the ulcer area and ulcer-induced weight loss
were significantly lower in HGF-Tg mice. This thera-
peutic effect of HGF is probably associated with in-
creased epithelial proliferation, an anti-inflammatory
effect, and a reduction in the number of infiltrating im-
mune cells [13, 19, 35, 37, 38].

Our findings indicated that the effect of HGF on the
healing of oral wounds involves decreasing the number
of neutrophils in connective tissue of wound sites as well
as circulating neutrophils. Neutrophils are the major
infiltrating cells in wounds, especially in the early phase
of damage [39]. One study has shown that HGF-specif-
ic c-Met knockout mice show significantly severe neu-
trophil infiltration in nonalcoholic fatty liver disease
(NAFLD) [40]. HGF treatment can decrease the lym-
phocytes of the spleen in a mouse model [20]. In contrast,
Bevan et al. reported that HGF/SF strongly improved
skin wound repair in db/db mice by recruiting immune
cells to the site of the wound through the repair process
[41]. We also found that circulating T cells were higher
in HGF-Tg mice. Thus, HGF mediates different immune
reactions in different disease models and different stag-
es of the same disease, and these dynamic changes have
improved the understanding of HGF-mediated anti-in-
flammation.

The systemic inflammatory process is indispensable
for the healing of oral ulcers, and severe inflammation
may delay the healing of the epithelium [1]. Inflamma-
tory cytokines mediate complex functions in traumatic
ulcers, depending on their proportional concentrations
[18, 41-43]. HGF may be a new drug target to treat
metabolic disease by inhibiting inflammatory cytokines
in the adipose tissue of HGF-Tg mice [44]. The anti-
inflammatory roles of HGF have been described, includ-
ing inhibiting pro- and inflammatory cytokines, such as
TNF-a, IFN-y, TGF-B and iNOS, increasing anti-inflam-

matory cytokines, such as RANTES, IL-4, and IL-10,
and blocking NF-kB. All these roles could promote the
wound healing process [20, 45]. However, some reports
have shown that HGF reduced wound damage with
higher levels of inflammatory cytokines and lower im-
mune cells [35, 46]. This difference can be explained by
the selection of different stages of disease for the analy-
sis of immune cell and cytokine expression [35]. We
measured the effect of HGF on 40 inflammatory cyto-
kines on the 5th day after the model was established.
Almost all cytokines had a higher fold-change of fluo-
rescent signal intensity in the HGF-Tg group than in the
WT group, except for fractalkine and MIP-1 alpha. These
results are similar to those of previous studies [35, 46].
The levels of LIX, IL3, eotaxin, eotaxin-2, MIP-1, BLC,
RANTES and MCSF were significantly higher in HGF-
Tg mice than in WT mice after injury. Eotaxin, LIX,
eotaxin-2, MIP-1, BLC, and RANTES are chemokines
that are early signals from traumatic tissues to systemic
immune cells [42]. This suggests that HGF promotes a
stronger signal for the recruitment of inflammatory cells
into traumatic tissue in the early stages of inflammation
[35, 42]. The levels of the colony-stimulating factors,
LIX and IL3, were also significantly higher in the HGF-
Tg mice, possibly suggesting better tissue recovery after
injury [42]. We also observed that almost all the pro- and
anti-inflammatory cytokines increased in HGF-Tg mice,
although the difference showed no statistical signifi-
cance. Therefore, HGF can contribute to anti-inflamma-
tory effects and wound repair by adjusting cytokine
production [8].

In this study, we revealed a higher expression of HGF
in the clinical saliva of oral traumatic ulceration patients.
We further detected higher HGF expression in the ulcer
tissue and serum of mice with traumatic ulcers of the
oral mucosa. This result suggests HGF as a possible
diagnostic marker of oral ulcers. The HGF-Tg ulcer
mouse model unveiled the role of HGF in the prevention
of neutrophils. The healing process of wounds is a com-
plex, programmed event of genetic and biological series,
and HGF is one of the potential growth factors that par-
ticipate in the whole process of wound healing [47]. A
limitation of this study is that we did not analyze the role
of HGF in the re-epithelialization of wounds. Reepithe-
lialization is important for ulcer healing, and HGF can
promote skin and corneal wound healing by promoting
the migration and proliferation of keratinocytes in the
epithelium in an inflammatory environment [13, 48].
Another limitation of this study is that we did not analyze
the mechanism of HGF-mediated anti-inflammation dur-
ing the ulcer healing process. Our ongoing study will
investigate the precise mechanism of HGF in the repair
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process of oral ulcers.

In conclusion, we observed that HGF-Tg ulcer mice
had less weight loss and ulcer area, less Ly6G-positive
neutrophil infiltration, and higher levels of circulating
cytokines, with a positive effect on the healing of oral
traumatic ulcers.
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