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Abstract

BACKGROUND

Autoimmune hepatitis is a serious autoimmune liver disease that threatens
human health worldwide, which emphasizes the urgent need to identify novel
treatments. Stem cells from human exfoliated deciduous teeth (SHED), which are
easy to obtain in a non-invasive manner, show pronounced proliferative and
immunomodulatory capacities.

AIM
To investigate the protective effects of SHED on concanavalin A (ConA)-induced
hepatitis in mice, and to elucidate the associated regulatory mechanisms.

METHODS

We used a ConA-induced acute hepatitis mouse model and an in vitro co-culture
system to study the protective effects of SHED on ConA-induced autoimmune
hepatitis, as well as the associated underlying mechanisms.

RESULTS

SHED infusion could prevent aberrant histopathological liver architecture caused
by ConA-induced infiltration of CD3*, CD4*, tumor necrosis-alpha*, and
interferon-gamma* inflammatory cells. Alanine aminotransferase and aspartate
aminotransferase were significantly elevated in hepatitis mice. SHED infusion
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could therefore block ConA-induced alanine aminotransferase and aspartate
aminotransferase elevations. Mechanistically, ConA upregulated tumor necrosis-
alpha and interferon-gamma expression, which was activated by the nuclear
factor-kappa B pathway to induce hepatocyte apoptosis, resulting in acute liver
injury. SHED administration protected hepatocytes from ConA-induced
apoptosis.

CONCLUSION

SHED alleviates ConA-induced acute liver injury via inhibition of hepatocyte
apoptosis mediated by the nuclear factor-kappa B pathway. Our findings could
provide a potential treatment strategy for hepatitis.

Key Words: Autoimmune hepatitis; Stem cells from human exfoliated deciduous teeth;
Concanavalin A; Apoptosis; Nuclear factor-kappa B

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Autoimmune hepatitis poses an enhancing global burden, underscoring the
need to identify novel treatments. To determine the effects of stem cells from human
exfoliated deciduous teeth (SHED) on concanavalin A (ConA)-induced autoimmune
hepatitis, we pretreated ConA-induced hepatitis mice with SHED. SHED blocked
increased expression of alanine aminotransferase and aspartate aminotransferase, and
prevented aberrant histopathological liver architecture due to infiltration of CD3",
CD4', tumor necrosis-alpha’, and interferon-gamma’ inflammatory cells. ConA
upregulated nuclear factor-kappa B-activated tumor necrosis-alpha and interferon-
gamma expression, inducing hepatocyte apoptosis and acute liver injury. SHED
administration protected hepatocytes from apoptosis, providing a potential treatment
for hepatitis and acute hepatic injury.

Citation: Zhou YK, Zhu LS, Huang HM, Cui SJ, Zhang T, Zhou YH, Yang RL. Stem cells from
human exfoliated deciduous teeth ameliorate concanavalin A-induced autoimmune hepatitis by
protecting hepatocytes from apoptosis. World J Stem Cells 2020; 12(12): 1623-1639

URL: https://www.wjgnet.com/1948-0210/full/v12/i12/1623.htm

DOI: https://dx.doi.org/10.4252/wjsc.v12.112.1623

INTRODUCTION

Autoimmune hepatitis (AIH) is an immune-mediated liver inflammatory disease that
has a variety of clinical manifestations, including occult onset without symptoms,
acute onset, and even acute liver failure!'l. The course of AIH can undulate, which may
begin as acute hepatitis and ultimately lead to fibrosis, cirrhosis, and liver
transplantation, eventually leading to death in a short period of time. The therapeutic
aim of AIH is to alleviate the state of liver inflammation and prevent fibrosis.
Generally, AIH treatment requires long-term or even lifelong use of im-
munosuppressants, which may cause serious side effects. Ten to twenty percent of
AIH patients are insensitive to immunosuppressant treatment, cannot be well
controlled even after treatment, and will ultimately develop end-stage cirrhosis*’.
AIH is becoming a worldwide health problem, which highlights the need to explore
alternative treatment strategies.

As mesenchymal stem cells (MSCs) have multilineage differentiation and
immunomodulatory properties, stem cell therapies for inflammation-related diseases
have recently attracted more attention. It has been reported that MSC infusion could
alleviate a variety of diseases, such as autoimmune disease, nerve injury, spinal cord
injury, and diabetes!’. Previous studies have shown that injection of bone marrow
(BM) MSCs, adipose MSCs, and tonsil-derived stem cells can alleviate concanavalin A
(ConA)-induced AIH in micel”l. However, the limited sources of BMMSCs have
greatly narrowed their therapeutic applications. Stem cells were found in the pulp of
human exfoliated deciduous teeth (SHED), which showed more pronounced
proliferative and immunomodulatory capacity compared to BMMSCsl*’\. Yamaza
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et al'! also reported that spleen transplantation of SHED significantly improved
hepatic dysfunction, and that these stem cells directly transformed into hepatocytes in
carbon tetrachloride-treated mice without cell fusion, thus suggesting that SHED may
provide a feasible treatment for liver regeneration. SHED was also reported to
differentiate into hepatocytes in vitro, indicating that SHED may represent the
appropriate stem cells to treat hepatitis!''l. In light of the above effects related to SHED,
we questioned whether these non-traumatically collected stem cells could block the
occurrence of ATH.

ConA, from the jack bean Canavalia ensiformis, binds to sugar residues on the
surface of multiple cell types!'>*l. It has been reported that ConA-induced AIH has the
same pathogenicity and histopathological characteristics as AIH. ConA can induce
hepatocyte damage by activating inflammatory cytokines produced by macrophages
and T cells. It has been reported that inflammatory cytokines, such as interleukin (IL)-
2, IL-6, tumor necrosis-alpha (TNF-a), and interferon-gamma (IFN-y), play important
roles in the development of acute hepatitis!'“'’. Therefore, previous studies used drugs
to downregulate the relevant pro-inflammatory factors through different pathways
(TRADD/TRAF2 JAK2/STAT, reactive oxygen species [ROS], PI3K, and JNK), so as to
reduce liver damage and treat AIH!""""). However, the effects of these drugs are limited
by some phenomena, and its exact mechanism requires further study. SHED have
demonstrated profound immunomodulatory and anti-inflammatory abilities that
inhibit T lymphocyte proliferation both in vitro and in vivo®). Whether SHED infusion
could block ConA-induced acute inflammation needs to be further investigated.

Here, we explored the effects of SHED on ConA-induced AIH in mice, as well as the
potential underlying mechanisms. Our results revealed that SHED infusion alleviated
ConA-induced acute liver injury via hepatocyte apoptotic inhibition mediated by the
nuclear factor-kappa B (NF-xB) pathway.

MATERIALS AND METHODS

Animals and treatment

Male Balb/c mice (6-8 wk old; 23 *+ 2 g) were purchased from Vital River Laboratory
Animal Technology (Beijing, China). Mice were randomly assigned to a control group
(n =10; intravenous injections with saline solution), a ConA group (n = 10; intravenous
injections with 20 mg/kg ConA at 20 mg/kg body weight; Sigma-Aldrich, Street
Louis, MO, United States), and an SHED + ConA group (n = 10; intravenous injections
with SHED cells (1 x 10°) 7 d prior to ConA challenge). After injections of ConA for 24
h, the mice were sacrificed for further analysis (Figure 1A). Protocols were approved
by the Animal Care and Use Committee of the Health Science Center, Peking
University (No. 2015-186).

Optical imaging

Mice (n = 3) were intravenously injected with prepared DiR-labeled SHED cells in
phosphate-buffered saline (PBS) and scanned at 1 d, 3 d, and 7 d post-injection using
an Interactive Video Information System Lumina Series III in vivo Imaging System
(Caliper Life Sciences, Perkin Elmer, United States). Ex vivo imaging was carried out
immediately afterward by imaging excised major organs (heart, lung, liver, spleen,
and kidney).

Frozen sections

SHED cells were labeled with 5-(and-6)-carboxy fluorescein diacetate succinimidyl
ester (CFSE, Molecular Probes Biotec. Co) and diluted to 1 x 10°/mL for
transplantation. The liver and spleen were flash-frozen at optimum cutting
temperature at 1 d, 3 d, and 7 d post-injection. Nuclear staining was performed with
diamidine phenyl indoles (DAPI) mounting medium (Vector Lab, Burlingame, CA,
United States). The positions of CFSE-labeled SHED cells could be traced using a
confocal laser scanning microscope (Zeiss, Thornwood, NY, United States).

Biochemical assay

Mouse serum samples were collected for the analysis of inflammatory cytokines,
alanine aminotransferase (ALT), and aspartate aminotransferase (AST). ALT and AST
levels were evaluated with commercial kits, according to the manufacturer's
instructions (Nanjing Jiancheng Bioengineering Institute, Nanjing, China). TNF-a and
IFN-y levels were measured using enzyme-linked immunosorbent assay Kkits,

WJSC | https://www.wjgnet.com 1625 December 26,2020 | Volume12 | Issuel2 |



Zhou YK et al. SHED ameliorates ConA-induced autoimmune hepatitis

A

SHED (1 x 10%)

B C °p
op D
400 p T 250 °p

7d 84 3 0 3 0

' ! = 150
ConA Sacrificed 5 200 E

(20 mg/kg) £ g 1%
] =

3 g so

Control ~ ConA SHED + ConA Control ~ ConA SHED + ConA

L r
2 p
< 80 P -
E ]
g 60
5
£ 40
2
2
S 20
[=}
g

T
Control ~ ConA SHED + ConA

Figure 1 Pretreatment with stem cells from human exfoliated deciduous teeth alleviates concanavalin A-induced acute liver injury in
mice. A: Mice were subjected to intravenous injections with stem cells from human exfoliated deciduous teeth cells (1 x 10°) 7 d prior to a concanavalin A (20 mg/kg)
challenge. Mice were sacrificed 1 d after injection; B: Levels of serum alanine aminotransferase; C: Levels of serum aspartate aminotransferase; D: Anatomical

examination and hematoxylin-eosin staining showing necrotic area in the three groups. Arrows indicate massive cell death in the liver section; E: Percentage of liver
tissue necrotic areas. Scale bars = 200 um. 2P < 0.05; °P < 0.01;n = 3.

according to the manufacturer's instructions (eBioscience, Inc., San Diego, CA, United
States)!"1.

Flow cytometric analysis

To detect the levels of CD3+/CD4+ T cells and Th1 cells in mouse blood, anti-mouse
CD3, CD4, and IFN-y antibodies were included according to the manufacturer’s
instructions. Antibodies against cell surface markers were added for 15 min at room
temperature. After lysing red blood cells, leukocytes were fixed and permeabilized by
using the Cytofix/Cytoperm Fixation/Permeabilization Kit as described above. The
cell pellets were resuspended, fluorescein isothiocyanate-conjugated anti-mouse IFN-y
was added and incubated at 4 °C for 30 min, and flow cytometry (FACS) analysis was
performed according to the manufacturer’s instructions.

Immunohistochemistry

For immunohistochemistry, sections were dewaxed with xylene, treated with gradient
concentrations of ethanol, washed with deionized water, and heated in a microwave in
10 mmol/L sodium citrate (pH 6). Then, 0.05% Tween 20 was added and samples were
blocked for 1 h with 5% bovine serum albumin and 0.1% Triton X-100 in PBS. Anti-
CD3 (1:100), anti-CD4 (1:100), anti-total caspase3 (1:100), anti-TNF-a (1:100), and anti-
IFN-vy (1:100) antibodies were added and incubated overnight at 4 °C. After washing
three times, sections were incubated with secondary antibodies at room temperature
for 1 h, and then observed under a microscope (Leica, Wetzlar, Germany). Positive
areas were measured with Image-Pro Plus software 6.0 (Media Cybernetics, Rockville,
MD, United States).
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Immunofiuorescence

After washing in PBS for 5 min, frozen tissue sections were treated with 0.1% Triton at
room temperature for 30 min to promote membrane rupture, and non-specific antigen
binding sites were blocked with 5% bovine serum albumin. Rabbit anti-total caspase3
(1:100), anti-phosphorylated (p) NF-xB (1:400), and anti-NF-«B (1:400) antibodies were
added and incubated overnight at 4 °C. Nuclear staining was performed with DAPI
mounting medium after incubation with secondary antibody for 1 h. All sections were
observed with a Zeiss fluorescence microscope (Zeiss, Thornwood, NY, United States).

Cell culture and treatment

Murine liver NCTC-1469 cells were purchased from the Institute of Biochemistry and
Cell Biology, Chinese Academy of Science (Shanghai, China). SHED were provided by
the Oral Stem Cell Bank (Beijing, China) and isolated as previously reported!. NCTC-
1469 cells were cultured in Dulbecco’s modified Eagle’s medium supplemented with
10% fetal bovine serum, 100 U/mL penicillin, and 100 U/mL streptomycin. SHED cells
were cultured in a-MEM supplemented with 15% fetal bovine serum, 100 U/mL
penicillin, and 100 U/mL streptomycin. NCTC cells (2 x 10° cells/well) were cultivated
in 6-well plates and incubated with ConA of different concentrations (10, 20, 50, 80 and
100 pg/mL), which were analyzed for cell proliferative activity by cell counting. We
then selected the appropriate treatment concentration (50 pg/mL) to study whether
SHED cells inhibit NCTC cell death caused by ConA in vitro. PKH26-labeled NCTC-
1469 cells were inoculated into 6-well plates at a density of 2 x 10° cells/well for 12 h.
Cells were then cultured with 50 pg/mL ConA and SHED cells (1 x 10° cells/well) for
24 h. Determination of cell seeding density was based on our preliminary experiments
by which we found that this ratio is more suitable for the study of cell co-cultures.
Cells on the slide were fixed and observed with a fluorescence microscope (Zeiss).

Determination of apoptosis and DNA damage
Apoptosis in liver tissues was detected by terminal dUTP nick-end labeling (TUNEL)
staining. Paraffin-embedded sections were deparaffinized and digested with 20
pg/mL proteinase K for 30 min at room temperature. After washing with PBS, slices
were incubated with the TUNEL reaction overnight at 4 °C, followed by incubation
with rabbit anti-mouse fluorescein isothiocyanate, and DAPI for nuclear labeling.
TUNEL? cells were observed and counted in at least three different fields per section.
For the in vitro study, NCTC 1469 cells were inoculated in 6-well plates at a density
of 2 x 10° cells/well, followed by the addition of ConA (50 pg/mL) and SHED (1 x 10°
cells/well). After 24 h of culture, cells were collected, washed with PBS, and stained
using an Annexin V apoptosis detection kit. FACS was used to observe cell
fluorescence. Cells on the slide were fixed, and immunofluorescence staining was then
used to determine apoptotic levels. After incubation in blocking buffer, cells were
incubated with anti-caspase3 (1:400), anti-phosphorylated (p) NF-«B (1:200), and anti-
NF-«B (1:200) overnight at 4 °C, followed by incubation with goat anti-rabbit
fluorescein isothiocyanate antibody. Nuclear staining was performed with DAPI.
Sections were observed with a fluorescence microscope (Zeiss).

Western blot analysis

Mouse normal liver cells (NCTC 1469) were treated with ConA (50 mg/mL) or ConA
+ SHED cells (1 x 10° cells/well, transwell). When the cells grew to 80%, proteins were
extracted after 24 h of treatment. The proteins were separated by sodium dodecyl
sulfate polyacrylamide-gel electrophoresis and transferred to membranes, which were
then blocked for 1 h. The membranes were incubated with the following primary
antibodies: Anti-pNF-xB (1:1000; Cell Signaling) and anti-NF-xB (1:1000; Cell
Signaling). After washing with TBS containing Tween-20, the membranes were
incubated with a secondary antibody for 1 h, and chemiluminescence was used to
visualize protein bands.

RESULTS

SHED moderates ConA-induced acute liver injury in mice

To analyze the effects of SHED infusion on ConA-induced AIH, we infused the SHED
cells (1 x 10°) 7 d prior to ConA injection (Figure 1A). The results showed that
pretreatment of SHED infusion significantly inhibited the transaminase (ALT and
AST) release in AIH (Figure 1B and C). Anatomical and histological examinations,
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which were used to estimate liver injury, showed that the structure of liver lobule and
the arrangement of liver cells were clear in the control group, while the structure and
arrangement of liver lobules were aberrant, with inflammatory cell infiltration and
massive necrotic areas in the ConA group. Moreover, SHED infusion could
significantly restore liver structure and reduce inflammatory cell infiltration
(Figure 1D and E). DiR-labeled SHED cells were detected in mouse liver and spleen 1
d, 3 d, and 7 d after the transplantation (Supplementary Figure 1A). With the extension
of time after SHED injection, the intensity of dye decreased gradually. Moreover, CFSE
labeled cells were detected in mouse liver and spleen, which also decreased in a time
dependent manner. However, no obvious recruitment of SHED cells was observed in
the lung, kidney, and heart (Supplementary Figure 1B and C). These results suggested
that SHED cells recruited in the liver of mice may play protective effects on acute liver
injury.

SHED pretreatment reduces inflammation in ConA-induced hepatitis

T cell-mediated immune responses play a crucial role in the occurrence and
development of AIH. We further explored the underlying mechanism by analyzing T
cell infiltration and inflammation. The results showed that the number of CD3" and
CD4" T cells in the liver tissues of mice in the ConA group was significantly higher
than that of the control group, and that SHED pretreatment markedly reduced the
number of CD3" and CD4" T cells (Figure 2A-C). Similarly, we detected the level of
CD3* and CD4* T cells in whole blood, and the results were consistent with previous
results (Supplementary Figure 2). Hepatitis is associated with changes in inflammatory
cytokine levels. TNF-a and IFN-y were significantly increased in the ConA-treated
group, while pretreatment with SHED cells significantly reduced the ConA-induced
increase of TNF-a and IFN-y in liver tissues (Figure 2D-F). In addition, biochemical
assays were used to detect the levels of TNF-a and IFN-y in mouse sera, and the
findings were consistent with the results of those in the liver tissues (Figure 2G and H).
Besides, we found that the number of CD4* IFN-y* T cells in ConA group increased,
and SHED injection could reverse this situation (Figure 2I and J). These results showed
that SHED played an immunomodulatory role in AIH mice, which alleviated liver
damage by inhibiting the activation of T helper 1 cell-mediated inflammation.

SHED pretreatment inhibits ConA-induced hepatocyte apoptosis

Since ConA could induce hepatocyte damage, we analyzed whether ConA treatment
affected liver cell apoptosis. The results revealed that the ConA group showed more
apoptotic liver cells, and SHED significantly reduced this apoptotic trend (Figure 3A
and B). In order to test whether SHED infusion could protect liver cells from apoptosis,
we used mouse liver NCTC 1469 cells co-cultured with SHED in vitro. ConA treatment
decreased NCTC cell viability in a dose-dependent manner (Supplementary Figure 3A
and B). NCTC cells were stimulated with ConA at a concentration of 50 pg/mL for 24
h, then co-cultured with SHED to analyze its protective effect. The data showed that
pretreatment with SHED considerably increased NCTC cell viability, which was
inhibited by ConA treatment (Supplementary Figure 3C and D). To verify the effects of
SHED, NCTC cells were labeled with PKH26 and co-cultured with SHED, and the
results showed that the number of PKH26-labeled NCTC cells significantly decreased
after ConA treatment, while SHED co-culture blocked this decrease in live PKH26-
labeled NCTC cells (Figure 3C and D). Furthermore, FACS showed that ConA
treatment induced remarkable (Annexin-V*PI" and Annexin-V*PI*) cell apoptosis,
which could be blocked by SHED pretreatment (Figure 3E-G). Caspase3 is one of the
most important end shear enzymes in the process of apoptosis. We found that
caspase3 expression was upregulated in ConA-treated NCTC cells, while SHED co-
culture decreased this upregulation, as assessed by immunofluorescence staining
(Figure 4A and B). Furthermore, we found that the number of caspase3*cells was also
increased in the liver of ConA-induced hepatitis mice. SHED pretreatment could block
the increase of caspase3*cells in the liver (Figure 4C and D). These results indicated
that SHED infusion could protect hepatocytes from ConA-induced apoptosis.

SHED infusion inhibits the NF-kB signaling pathway in ConA-induced hepatitis

Inflammatory cytokines TNF-a and IFN-y were elevated in ConA-induced hepatitis, as
the NF-xB pathway plays a crucial role in this cytokine-mediated inflammation*]. We
analyzed the NF-«xB pathway and found that pNF-xB expression was upregulated in
ConA-treated NCTC cells, while SHED co-culture decreased this upregulation
(Figure 5A and B). NF-xB also showed the same trend (Figure 5C and D). In addition,
we found that the numbers of cells positive for pNF-xB (Figure 5E and F) and NF-xB
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(Figure 5G and H) were significantly increased in the ConA-treated group and
significantly decreased in the SHED cell pretreated groups. These results were verified
by Western blot analysis (Figure 51), suggesting that SHED cell treatment may
ameliorate liver injury in ConA-induced hepatitis, in part, through the NF-xB
pathway.

DISCUSSION

AIH is an immune-mediated inflammatory disease of the liver that can exist in acute
or chronic forms, and has an increasing incidence and mortality rate. It is characterized
by the elevation of serum transaminase, immunoglobulin G levels, and positive
circulating autoantibody!”. Here, we reveal that pretreatment with SHED for 7 d has a
protective effect against ConA-induced hepatitis by restoring liver structure and
reducing serum transaminase levels. Studies have reported that several MSCs could
partially alleviate ConA-induced hepatitis in mice when MSCs and ConA were co-
transfused!*’.

SHED are a brilliant resource solution for tissue engineering and immunotherapy
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because of its wide range of sources, safety, convenience, low immune rejection, high
proliferation ability, strong multidirectional differentiation potential, and significant
immunomodulatory properties. Their therapeutic potential has been extensively
studied in various animal disease models, and previous research has achieved
promising insights for clinical treatment*l. SHED therapy has been used to treat
refractory liver disease, which involves severe dysfunction and fibrosis, through
hepatocyte transdifferentiation and paracrine mechanisms('**l. Here, we first report
that pretreatment with SHED demonstrates protective effects for acute hepatitis.
ConA-induced hepatitis progresses rapidly, and causes death in more than 50% of
mice in 24 h without intervention (data not shown). This phenomenon suggests that
earlier SHED infusion may benefit acute hepatitis treated with stem cells. According to
our results, SHED cells can be specifically recruited to the liver and spleen after tail
vein injection, so as to play the role of pretreatment through blood circulation into the
lesion site. Spleen and liver accumulation can be related to phagocytic cell uptake by
the mononuclear phagocyte system. SHED are derived from the pulp of deciduous
teeth, which are easily obtained in a non-invasive manner™l. These data indicate that
pretreatment with SHED may be one alternative strategy to prevent and treat severe
acute hepatitis and liver injury.

T cell-secreted TNF-a and IFN-y play important roles in inflammatory responses!*.
Previous studies have shown that mice pretreated with TNF-a inhibitors or anti-TNF-
a antibodies can reduce ConA-induced hepatitis®. TNF-a and IFN-y knockout mice
could not induce liver damage following ConA stimulation”. It has been reported
that SHED has superior anti-inflammatory effects compared to BMMSCs'l. In this
study, the number of CD3*and CD4" T lymphocytes in the liver decreased following
SHED injection, so as to inhibit T helper 1 cell inflammatory factors and downregulate
TNF-a and IFN-y expression in liver tissues and peripheral blood. In vitro, we found
that SHED can reverse this decrease in ConA-induced liver cells, and we thus studied
its effect on liver cell apoptosis. The results indicated that SHED could reverse ConA-
induced liver cell apoptosis.

Several pathways, such as NF-xB, Fas/FasL, JNK, MAPK, and ROS, play crucial
roles in cell apoptosist™*. Based on the significant protective effects of SHED, we
explored the potential underlying mechanisms of SHED against ConA-induced
apoptosis. The results showed that pretreatment with SHED could effectively inhibit
p65 phosphorylation, suggesting that SHED may inhibit NF-xB activation by reducing
TNF-a and IFN-y expression, thus protecting mice from AIH invasion 1. Since
apoptosis may also be regulated by death receptors or the mitochondrial pathway, the
caspase family needs to be activated in both cases!™ .. The results showed that SHED
may block caspase3 activation to inhibit external apoptosis (Figure 6). However,
details of the mechanism and whether this signaling contributes to the protective
effects of SHED on ConA-induced hepatitis require further investigation.

CONCLUSION

In summary, our results reveal that SHED exhibits protective effects in a ConA-
induced AIH mouse model. SHED treatment could inhibit the activation of T helper 1
cells and reduce the secretion of TNF-a and IFN-y to inhibit NF-kB pathway activation
induced by ConA, so as to reduce hepatocyte apoptosis and inflammatory liver
damage. Our results suggest that SHED could be used as a potential preventive and
therapeutic strategy for acute hepatitis and liver injury.
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ARTICLE HIGHLIGHTS

Research background

Autoimmune hepatitis (AIH) is a serious autoimmune liver disease that threatens
human health globally, thus emphasizing the need to identify novel treatments. Stem
cells from human exfoliated deciduous teeth (SHED), which are easy to non-invasively
obtain, showed pronounced proliferative and immunomodulatory capacities.

Research motivation

AIH treatment requires long-term or even lifelong use of immunosuppressants, which
may cause serious side effects. Some patients are insensitive to treatment and cannot
be well controlled. More appropriate and effective medical technologies to cure
diabetes are needed. Mesenchymal stem cell infusion could alleviate a variety of
diseases such as AIH. SHED show more pronounced proliferative and im-
munomodulatory capacities compared to bone marrow mesenchymal stem cells, and
can differentiate into hepatocytes in vitro. Non-traumatically collected stem cells
(SHED) may therefore be a promising option for treating AIH.

Research objectives
To investigate the protective effects of SHED on concanavalin A (ConA)-induced
hepatitis in mice, and to elucidate the associated regulatory mechanisms.

Research methods

We used a ConA-induced acute hepatitis mouse model (6-week-old to 8-week-old
male Balb/c mice) and an in vitro co-culture system to study the protective effects of
SHED on ConA-induced AIH, as well as the underlying mechanisms. Protocols were
approved by the Animal Care and Use Committee of the Health Science Center,
Peking University (No. 2015-186).

Research results
SHED infusion could prevent aberrant histopathological liver architecture caused by
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ConA-induced infiltration of CD3+, CD4+, tumor necrosis-alpha*, and interferon-
gamma" inflammatory cells. Alanine aminotransferase and aspartate aminotransferase
were significantly elevated in hepatitis mice. SHED infusion could block the ConA-
induced elevation of alanine aminotransferase and aspartate aminotransferase.
Mechanistically, ConA upregulated tumor necrosis-alpha and interferon-gamma
expression, which were activated by the nuclear factor-kappa B pathway, to induce
hepatocyte apoptosis, resulting in acute liver injury. SHED administration protected
hepatocytes from ConA-induced apoptosis.

Research conclusions

We demonstrate that SHED exhibits protective effects in a ConA-induced AIH mouse
model. SHED treatment could inhibit the activation of Th1l cells, and reduce the
secretion of tumor necrosis-alpha and interferon-gamma expression to inhibit ConA-
induced nuclear factor-kappa B pathway activation. This reduces both hepatocyte
apoptosis and inflammatory liver damage.

Research perspectives
These results could provide a potential prevention and therapeutic strategy for
hepatitis and acute hepatic injury.
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