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Y54 A3 (inflammatory bowel disease, IBD)Y ti®  IBDQ| ¥9l& #7134
Uehts A o8 (ulcerative colitis, UC) a
4 A AA wwo] WA= IAEMW (crohn’s U= Ao BIFT Qlt} (Zhang and Li, 2014; Gajendran
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ABSTRACT

Back ground: Inflammatory bowel disease (IBD) is a pathological condition of the gastrointesti-
nal tract characterized by chronic and relapsing inflammation. This study investigated the anti-
inflammatory effects of Pyrus calleryana var. fauriei extract (PCE) in vitro and in vivo.

Methods and Results: Lipopolysaccharide (LPS)-treated RAW 264.7 cells and dextran sulfate
sodium (DSS)-induced colitis mice were used to evaluate the effects of PCE. In RAW 264.7 cells,
PCE inhibited nitric oxide production and phagocytosis without cytotoxicity, and the production of
the pro-inflammatory cytokines tumor necrosis factor-a and interleukin (IL)-6. Colitis was induced
in the mice using 2% DSS for 5 days, and PCE was administered for 14 days. PCE treatment
relieved the symptoms of colitis, such as weight loss, diarrhea, and bloody feces. Moreover, PCE
ameliorated splenomegaly and colonic shortening, indicators of colitis. PCE reduced the levels of
inflammatory cytokines, IL-6 and IL-22. Histological analysis revealed that PCE treatment allevi-
ated colonic mucosal damage and macrophage infiltration.

Conclusions: These results suggest that PCE has anti-inflammatory activity on LPS-treated RAW
264.7 cells, and ameliorates the clinical symptoms and colonic mucosal damage of DSS-induced
colitis in mice. Therefore, PCE is a potential therapeutic candidate for the treatment of IBD.

Key Words: Pyrus calleryana var. fauriei, Dextran Sulfate Sodium, Inflammatory Bowel Disease,
Lipopolysaccharide, RAW 264.7 Cell
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(Ananthakrishnan et al., 2020; Kaplan and Windsor, 2021)

IBD®] X5+ Huto] WS A5 A S8 sk,
o]F FUdo] AR GrE dwete A HiEE gt
IBD XZA= 3AYAl, aminosalicylates, corticosteroids, ™
ZZA| (thiopurines), HHAA|A| (azathioprine), A= SHA|A]
(tumor necrosis factor-o, inhibitors) 5°] AFEEAL o, Z
2ol Tt 7o AESE AAZE wEA s vk
(Agrawal et al., 2020; Cai et al., 2021).

e}, A7) SHEX| S oFE WAdo] Wlsle] A Fo
BIPE §IAY, W7 AR 7187 H T4 9F
77N F2go] B} (Piodi ef al, 2014). ©]213t <]
Wt dw Aol #AIE WAs] Qs MZe XE8A i
9] Fao] AxE e, AAE MAe vk AAEYEL

Aol A P E AAAAIE 24sle] IBD %
EA el Balo]l AR AT (Joo, 2014).
o Bx X85E {3 7154 AFel A 5

O

"oy BS99 (Romier et al., 2009; Vezza et al.,
T AT ST OAREY] o] ZF o 7]
Theket e YRt sigict. ek ozl
Egvls A AW vd=Eel o5 Ak
A7 Zskehe vAES] A4S
Ql XBAZ FEWIL ) (Rienks ef
al., 2018; Lavelle and Sokol, 2020). &3k 18t AFor =
s AT o, A2¥ Bk, dAESE, 22 A8
S ZAAIFHL (Grosso et al., 2017), IBD FERYANAM=
ZEHls Fo7E A Ede 4 e3hr715, 23l
A YR A mAlE B8-S AEke &9 ROTEkR
T} (Chen et al, 2021; Chen et al., 2024).

FHNIITE (Pyrus calleryana var: faurieiy= 73 2ke] v
& (Pyrus)ll &3 HRTECE, Pyruse FY, 95, &
2bsh, e 5 ohker oFEEE mee] BarEdnt (Cho
al, 2018; Shingh ef al, 2024). FWLILoE W E5
o] sEsietEoe] SHrEo] o, HIZdd= Fuivh Eufel
A FE5 oA ede] g 2 YT T HAEHAT
(Tian et al., 2024). 22}, o o<1 oigh A<
A AT EE o, T 714 H7kl dig Are

[<3a= K<)

Ao

= 0=

et

=
=
=

% dextran sulfate sodium (DSS
AR, B 5

394

[=)
[=)

=
(L

:

0|

B flal @ol 8= AT (Wirtz ef al, 2007). FH,
RAW 264.7 2JAHI3E+= lipopolysaccharide (LPS)o 2lsf] &
Asle]o] ddT sES] a5H7E Fg in vino BEE
B2 Al 8= Y (Taciak ef al., 2018).

B 7= LPSE EA3lE mRe thAAE RAW 264.7
AZS} 2% DSSE F=gt d54 e vk mds &8
sto] FHE FEEC] F95 29 HskaAt skl

FES

1. 2UT F== (PCP)

AE= depEzollA AFe FuvT o, 2718 AMEEI
ok ME A AN FEES I EFEE23 (KRIBB)
oA Eofutol (EHSE: 032-081, bar code: PB3367.3) A&
St sEA AMSSE FEES 75 AEAA S
At 100% oehsS ARgste] 90 7+ 3 3] 259 5=
7] (JAC-4020, CASSCIENCE, Daejeon, Korea)Z 23}
o339 th. =92 F= (N-1300, EYELA, Tokyo, Japan)a}
o] $ZAAZ (TFDS503, Tlshinbiobase, Dongducheon, Korea)3h
T 3= BY (78 48%)2 AR
2. Mzt

RAW 264.7 M2+ 10% fetal bovine serum (Gibco-BRL,
Paisley, Scotland, England), 100 units/m{ penicillin, 100 zg/ml
streptomycineS X 3%38F= Dulbecco’s Modified Eagle’s
Medium (DMEM, Coming Incorporated, Coming, NY, USA)
WAZ AFgEe] 37C, 5% CO, Wl Hjksiglon, A
E71 a9 80% A= A=t & Al vlgsiA

3. MIZ=sd Eot

RAW 264.7 A3l thdt PCES] AlE AL WST (water
soluble tetrazolium) assay "HOZ ME AEE-S =454
1 x 10° cellswell =2 RAW 264.7 AIEE 48 well plate
of ®F3te] 24 A7+ wgE T, PCEE 0, 50, 100, 200,
400, 800, 1600 pg/ml o] FE2 24 A7+ X2] 3T}

Y &, EZ-Cytox kit (DoGenBio, Seoul, Korea)e AR
ste] AzARe] WhHl wiel SASI oM, Als FHTE AlE
2] AEE gk PCE Ate] MX AEES WESRE
ATt
4. Nitric oxide (NO) 2 AP|EIIQ] MM =H

NO A4S =4317] S8l RAW 264.7 AlIEZE 1 x 10° cells/
well FEZ 48 well plated]] EF3F] 24 A|7F vikst &
PCE #Z2E3} LPS (1 pg/ml)Z A skl 24 A)7F vjeFaict.

NO 4L AX ujg 45 1=

IS5 N3 Griess reagents 1 :



SHLT FE22| 2HS

__.14-\:13 ._.Z‘]

Eoste] 10 27+ WREAIA 540 nm oM FEEE S
Tumor necrosis factor-o. (TNF-a)2} interleukin (IL)-6 #29-2
ME B FAE FAB] 5,000 rpmellA] 10 7 AR g
&AL ELISA kit (R&D systems, MN,

USA)ZE #4319

Minneapolis,

5. CHAMIEZS| AR RkE

RAW 264.7 A|322] 21#2F8-2 phagocytosis assay (zymosan
substrate) kit (Abcam, Cambrige, EnglandyE ARE-3lo] =74
3Rt RAW 264.7 AlEZS 96 well plated] 1 x 10° cells/
well2 B3}0] 24 A7+ WjSkst 3, PCE (0, 200 ry/ml)sh
LPS (1 pgmbys A2]sk A= wekate] 24 AJZF wieksh &
AzAke] Wrgel wEt S48t

6. S2A

Aol AR d¥eEe

52 AF 20 g - 22 g0 A
C57BL/6 "F$-2=% thdlmlo] @33 (Eumseong, Korea)oll A
Agiol 2% 23 + 1T, F5 55 £ 5%, 12 A7+ AFs8Y
o] 2A¥= TEATAHANA 1 7 AR &, AT
st TR o R a5d 7 v sk

AFFS (1) Uiz (NC, normal control), (2) g &
Tt (DSS, 2% DSS), (3) A% FoI+ (PCE10, 2% DSS
+ PCE 10 mgkg) (4) IE% Folx (PCEI00, 2% DSS +

PCE 100 mg/kg)O 2 Uro] 14 A7k Fodsigint.

=
=

st

DSS 01 ¥ disease activity index (DAl) 5&

4 - 2% DSS (MW. 36 - 50 kDa, MP biomedicals,
Irvine, CA, USAYS Bt BAlFol 5o 5 47 5852 2
fr FolslaL, o]Folle Bt AATE AT o
AFE Y oxdol SAs1%aL, AAket H2S ColoScreen
I kit (#5071, Helena Laboratories, Beaumont, TX, USA)
2 Aol ZAlsn.

dde] AW EA% (DAL, disease activity index)=
Berberat & (2005)9] =72 FL3l] Table 19] 7|50l wh
2 AFE, A, Ge v A 7, 7 98] quw
At St

gl

7.

A=
3l ‘%

T =

8. A& L AIETIRI M

o] @ (Terrell™ Liquid Isoflurane, Piramal Critical
Care Inc., Bethlehem, PA, USA) SUTHAIZ 4rlzet &,
Qre} Agulof A &g FH-g 4,000 rpmellA 10 7+ DA
2] (Eppendorf SE, Hamburg, Germany)sle] S iz
Gt 8% IL-69 IL-22& ELISA kit (R&D systems,
Minneapolis, MN, USA)YS AR&-ste] E293519 T}

= =
—/:\—a_[‘

n

P

0

o

9. ZEISHN A

10% formaldehyde (Sigma-Aldrich, St. Louis, MO, USA)
Qolo)| 7ASF AL gt Tuf & 5 /m FAR vkd
[S=PyI NN A‘/\]é‘]—"iﬂ- ];HZT— ZXTO

3lo] hematoxylin and eosin 442 A

PCE= PBSO| =< 0.2 ml %E‘@i g o 72 AZE WElshd B4 Erben 5 (2014)2] chemical induced
o AFFASIL, NC3 DSST PBSE FoI8ith. & colonic inflammation 7} 7150l 27sle] tigz4e] A5
Aol FEAGEe (EAICAInDTE AUEERS  AE Do AAE 4 2 AU AL uakE 33
As] 91 (HIMH A23-02)& ol #d 85 Fste] & =2 37169l (Table 2).

Basict.
Table 1. Disease activity index (DAI) score.
Score Weight Loss (%) Bleeding Stool Consistency
0 None None Well-formed stool
1 0-10% Between Between
2 10-15% Hemoccult (++) Loose stool
3 15 -20% Between Between
4 >20% Gross bleeding Watery diarrhea

Table 2. Scoring scheme for chemically-induced colonic inflammation.

Inflammatory cell infiltrate

Intestinal architecture

- Score — - Score
Severity Extent Epithelial changes Mucosal architecture
Mild Mucosa 1 Focal erosions 1
Moderate Mucosa and Submucosa 2 Erosions + Focal ulcerations 2
+ Extended ulceration
Marked Transmural 3 =+ Granulation tissue 3

+ Pseudopolyps
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10. SA Wy

A A= Ht + H2} [Means = standard deviation
(SD)E YERNASL, SAIEA2 GraphPad 7.05 Z=1)
(GraphPad Software Inc., San Diego, CA, USA)S A}&-3}
o] One-way ANVOAE AA|519

ol 717kl w2 AlF, AAE €8, DAl ¥sh= two-way
ANOVAE 43130, T4 12’32 Dunnett’s multiple
range testZ 5% F=ollA FoA HAAS ST (p <
0.05).

3

==
ey oy

Zy 9 HE

p =

1. RAW 264.7 NIZO| MIZESA
RAW 264.7 Al XZo] PCEE H=EZ (0, 50, 100, 200,
800, 1600 wg/ml) =2]akAS wl, PCEZ} 200 ug/ml o]}kl A
= AE AEE0] 90% oAl 400 pg/ml - 1600 pg/ml
oM AlE AEEo] ZHz 89.02 + 0.48%, 79.37 + 2.97%,
4798 + 0.01%= YEFSTH (Fig. 1A).
u2bA, PCE *E] 555 RAW 264.7 A3 A=A 0]
= 200 pg/ml o)stE AR ste] A sqi
2. RAW 264.7 MIZ2| NO &K S}
LPS X&]+2] NO AA S 100%E dle] PCE A2 A] NO

Cell viability (%)

S O S S .S
e°°°°\“°’° S S O 50 100 200
+PCE (ug/ml) LPS+PCE (ug/ml)

©

IL-6 (%)
TNF-a (%)

NC

50 100
LPS+PCE (ug/ml)

200

50
LPS+PCE (ug/ml)

100 200

Fig. 1. Effect of Pyrus calleryana extract (PCE) on viability of
cells, NO production, and pro-inflammatory cytokines
secretion on LPS-stimulated RAW 264.7 cells. (A) Cell
viabilitr, (B) Nitric oxide (%), (C) IL-6, (D) TNF-o.. LPS;
lipopolysaccharide, IL-6; interleukin-6, TNF-o; tumor
necrosis factor alpha. Values are the means = SD (n =
3). Symbols indicate a significantly different by the Dunnett’s
multiple range test after one-way ANOVA. **##p < 0.0001
vs NC group; ““p < 0.0001 vs LPS-only treated group.
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018

=
[

A AAES AL A3, LPSE 223 RAW 264.7 Al X
oAl NO Aol ooz Frlste] A5 vkgol F=E%
&S ERISHAT) (Fig. 1B).

W LPSS} S PCES =2 A8 o, RAW
264.7 AE2] NO ko] LPS ©E X222} 712k 29.39%,
46.95%, 63.68% F% ST R AAsH AT (p <
0.0001).

dutd oz a3 vhe|glol Mlarye] FAAHEQl LPSE
A3kE RAW 264.7 AlZe 749 Z7dle 954 A&7}

=
RS A3l

Ql, NO ¥ prostaglandin E2 52 954
FE HAAE AASEE AFEY (Zhu ef al., 2015), B

igo] A&Aoa dojubd Fulelx, H8F, B, 43 2
2 AWy s AAEHe FeE BT (Lamkanif
and Dixit, 2012).

£ AFolx S5t ti2MEel PCEE 2]t NO A}
Zol AA3] AAE= AHE Fote] £ wl, PCE= #egh

r

]

o

HANRE-S oJAlehs A5 AR &8 70 =2 As
el

3. RAW 264.7 M|EZo| HEM <
HIZ3AR1 2710lA Sk M xE=
A E7IRIF} AFuiyl EAHE wH|Et =
(Fujiwara and Kobayashi, 2005).

B AFM= LPSE A2d RAW 264.7 AlxEe] A5A
ALO|E71R1 TNF-a} 1L-6 4]0l thst PCES] <JAI1E4
A3t (Fig. 1C and 1D). PCES s=HE 23192 o,
IL-6 &%+ LPS T Agtrth 2hz} 37.27%, 49.67%,
69.80% T J&H o2 FASHA 72 (p < 0.0001),
TNF-0. =% PCE A #olA 39.6% - 43.61% F-2lZo=
72233 (p < 0.0001).

LPSe} 7+ AZEZ o] A=E tAMEE NO Byt oy
g}, WA Z 7+ 4528-S EA)5H= pro-inflammatory AF©]
7421l TNF-q, IL-6, IL-1p 5& ##H]3t} (Duque and
Descoteaus, 2014). 53}, pro-inflammatory Al0]E7I1S 93
4 AAE, A4, FriEls BEE, o 5o 9528 At
HAAZo A AT 2AELE TE8H GsA T
(Sozzani et al., 2014).

PCE:= LPSZ %3] W&% pro-inflammatory cytokine
Ql TNF-02} IL-69] AJAF-S AT ZH TdES ¢ o=
st A3 ] 7S 28T
3}

Q13ks3et.

7 MIZO| AMIE ZHZ o
HAZ WA AN WYY FUS AASRE

AZ T84 ASmviAle 27t 57t

]
&

|
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£ 1004
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2 T
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LPS+PCE (pg/mL)

Fig. 2. Effect of Pyrus calleryana extract (PCE) on phagocrtosis activity of RAW 264.7 macrophages. (A) Efficiency of phagocytosis, (B)
Representative microscoPy images of RAW 264.7 cells exposed to fluorescent zymosan (green). Values are the means + SD (n = 3).

Symbols indicate a significantly different by the Dunnett’s multiple range test after one-way ANOVA. Scale bar = 100 um. **#*#p <

0.0001 vs NC group; ~p < 0.001 vs LPS-only treated group.
G2 M2 2kgo] FA3tET} (Hirayama et al., 2017). AT Aae ol AFelA] Fepreo|E Adito] AAE
LPSZ H5HF-S X3 RAW 264.7 Al oM = A E 22 Z-she o7 H7d ZAxk (Nishi er al, 2024)9F

2h-go] @8] F7Fsl e (Fig. 2A), PCEE 200 g/ml 5 LX|8I0™, PCEZE WMESS dAlshs 583 HYgxd
=2 Ase ul, LPSE EA3kE djaM|xEe] AN E 2 o] AeS RISt
8ol 5547% frelA o= st (p < 0.0001).

e

(A)

~
o0
-~

41 e xc 5-
-O- DSs
31 A PcE10 ] 44

-4~ PCE100

Bloody stool score
N

Stool consistency score

12 3 456 7 8 910111213 14 12 3 456 7 8 9 10 11 12 13 14
days days

© (D)

267 .- NC A PCE10 71 @ K
‘O DSS -4 PCE100 6 O Dss -
. 241 s A PCE10
%’ - PCE100
£ 2 g 4
2 @ 3
3 20 E 24
@
14
18 { L
o sstte" %
16 T T T T T T T T T T T T T T
T 012345678 91011121314 123 4567 8 91011121314
days days

Fig. 3. Effect of Pyrus calleryana extract (PCE) on the development of DSS-induced colitis mice. Mice were administered 2% DSS in
drinking water (ad libitum) for 5 days with or without PCE (10 or 100 mg/kg, oral adminstration) for 14 days. (A) Stool
consistency score, (B) Bloody stool score, (C) Body weight changes, (D) DAl score. DAI; disease activity index. Values are the
means = SD (n = 7). *p < 0.05, **p < 0.01, **#p < 0.001, ***#p < 0.0001 vs NC group, ‘p < 0.05, ""'p < 0.0001 vs DSS
group. Symbols indicate a significantly different by the Dunnett’s multiple range test after two-way ANOVA.
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5. IBD 0929 2HEEHXS (DAI)

2% DSSE 5 A7k AHtolshiA 14 A&t PCEE
stle W, 954 ool 93 S35 DAL A4E Fig. 3

o AT

A} 20 AE 6dalolA A 8UA F43] TSI
2, ol F JMAEE FE BT (Fig 3A). AAF A57F 7P
=7 yehd A9 7Ua1e] DSSTE AAF A4 2.57 + 0.98°]
23, PCE o2 742 1.71 + 051, 1.43 + 05382 DSS
THO fejF oz ML A7 AT (p < 0.0001). HF
9Y A} o] F MAL o] FEE= 7|7l w7t Aot fA

At

1o o

rlo

(A

)
NC DsS

PCE10 PCE100

Spleen (mg)

© ne bss pceno pceton (P
AROOR R
. | 5
i a ! i} g 4
. 1 § 4 %
Trme °
s . QS N
i & & & . &
(E)
3
)
£
£
o
[
H
s
<]
o
o o N &
« & q& Q&s
Fig. 4. Effect of Pyrus calleryana extract (PCE) on spleen weights

and colon lengths in DSS-induced colitis mice. Mice
were administered 2% DSS in drinking water (ad libitum)
for 5 days with or without PCE (10 or 100 mg/kg, oral
adminstration) for 14 days. (A) Representative photograph
of spleen, (B) Spleen weight, (C) Representative photograph
of colon, (D) The length and weight of colon. Values are
the means + SD (n = 7). *p < 0.05, **p < 0.01, *#*##p
< 0.0001 vs NC group, 'p < 0.05, “p < 0.01, "p <
0.0001 vs DSS group. Symbols indicate a significantly
different by the Dunnett’s multiple range test after one-
way ANOVA.
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[=)
[=)

A

:

= - 0|8E

I A= AF sgabel 7HE =3ke (Fig. 3B), 2F A
o] W A= DSSTE 343 + 095, PCEI0T: 2.86 + 129,
PCE100% 2.86 = 1.0322, PCE *]g]ollA] &XH x|=7} 7+
Adks AFE 2oy, BAE feoide Sl

DSST-E 2% DSS 4% £8 ¥, 243 6dAHY A5o]
AAHA AR, A 108AEE A5l SHATh
(Fig. 3C). ¥hd, PCE %% Fo]7¢l PCEI00S 7+e 7
ZF DSSRTH Aledart QAR Ass7Hs AF 9
Aol Eptom, AT felHom S8

DAI A4+ AF sdal Hi Fx5 e (Fig.
3D). A9 DAl H4E= DSST 571 + 1.98, PCEI0OT
443 + 138, PCE100 4.14 + 1352 PCE A 2|04
DSSHTE DAL 47 ashe 21 SRlskint.

=

o

e

o] Ax}2RE PCEE 2% DSSE FE3F 934 tidd
mdlo] 7] F2 40 ASEA, AL GHe JiAste] 3
S Fgo] JSS Y-

6. IBD O}229] HIZF A U R 20| vig)

DSSE %3t IBD vR-29] v FA|, i o] &
2 FAZ Fig. 400 AAEIIT). v W e] F4=zel %3
o2 HF e 959 A4S Yehle AEE &8

(Han et al., 2024).

DSS#9] HIAEAE 114.66 + 12.73 mg 22 NCZ 5945
+ 6.17 mg BT} 1.93 ¥ fo]d o=z 2718t (p < 0.0001).
PCE Az|2] v FAE PCEIOE 97.90 + 1599 mg (p <
0.05), PCEI00 7278 + 1096 mg (p < 0.0001)2.E DSS
AHE S ¥ FATE oA R 2hAsiitt (Fig. 4B).
2 AollAl PCE= DSS AFZ QI v viglS-S 7l st

B
(A) 00 (B) 150-
@ 1501 7
(2]
2 " o 1004
e
o 4 o
£ 2
o N 50
s o~
= 501 4
0.

Fig. 5. Effect of Pyrus calleryana extract (PCE) on the levels of
IL-6 and IL-22 in DSS-induced colitis mice. Mice were
administered 2% DSS in drinking water (ad libitum) for 5
days with or without PCE (10 or 100 mg/kg, oral
adminstration) for 14 days. (A) IL-6, (B) IL-22. Values are
the means = SD (n = 7). *p < 0.05, **p < 0.01 vs NC
group, ‘p < 0.05, "p < 0.0001 vs DSS group. Symbols
indicate a significantly different by the Dunnett's
multiple range test after one-way ANOVA.



SHLT FES2| 2

= &%= YEeRiith

4 Zolx= DSSe] 7.10 + 025 cm & NCi- 7.66 +
040 cm BT} 83% FolFo® 7+4sle] (p < 0.05), DSSE
e 9548 tdde] 271 28R i 435708 ERIs
AT} BFA, PCE Foite] o dol= 742f 746 + 0.19 cm
(p < 0.05), 770 + 030 cm (p < 0.01)2 DSSTHT} 4
Aozt frelA o2 F7Felitt (Fig. 4D).

g FAlE NC# 25.84 + 1.520 mg/em, DSSt 43.16 +
10.10 mg/em= DSS A3 Al i FA7F 67.03%2] FE22
fFodog Z71EAL (p < 0.01), PCE FooAE DSS
RO g FAVE Faske AES BIou, SAF 4

(A)

Histological score

©

151

104

%of the length with
severly injured mucosa

Ol

2t

A2 AT (Fig. 4E).

2 A743= DSSE FE3F IBD PR 3| S8t
o|l=E T3NS ul, AT4, @ 2 AL 59 34 )
A, A% 95 QA © 24 42 S o] A+ 4

o} XAt (Oz et al., 2013).

7. IBD OF229] €= |16, 1122 S5
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Fig. 6. Effect of Pyrus calleryana extract (PCE) on colonic histology in DSS-induced colitis mice. Mice were administered 2% DSS in
drinking water (ad libitum) for 5 days with or without PCE (10 or 100 mg/kg, oral adminstration) for 14 days. (A) Histological
score, (B) Inflammation score, (C) Percentage (%) of the length with severity injured mucosa, (D) H&E stained colonic section
(scale bar = 100 pm). m; mucosa, sm; submucosa, mm; muscular layer. Arrow, focal or extensive mucosal ulcerative colitis.

Values are the means = SD (n = 7).

##n < 0.01, ***p < 0.001 vs NC group, ‘p < 0.05, “p < 0.01 vs DSS group. Symbols indicate

a significantly different by the Dunnett’s multiple range test after one-way ANOVA.
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