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Abstract

Inflammatory bowel disease (IBD) is a chronic inflammatory disorder of the intestine. The
pathogenesis of IBD is complex, including gene, environment, epithelial barrier disruption,
gut microbiota dysbiosis and immune response dysregulation. T cells play an important role in
maintaining intestinal immunity underling IBD pathogenesis. Allium macrostemon Bunge is a
traditional crop from the indigenous people in Taiwan. The purpose of this study was to
evaluate whether the bulb extract of 4. macrostemon Bunge extract attenuates dextran sulfate
sodium (DSS)-induced acute colitis in C57BL/6J mice. Aqueous extract (AE) and hydro-
ethanolic extract (HEE; 50% ethanol) of A. macrostemon bulb were prepared. The preliminary
experiment showed that HEE supplementation (200 mg/kg/day) alleviated DSS-induced
murine acute colitis, but AE did not. Subsequently, the protective effect and mechanism of
HEE against DSS-induced acute colitis were investigated. C57BL/6J mice were divided into
normal control (NC) group, DSS-treated control (DC) group, DSS+ 250 mg/kg HEE (DL)
group and DSS+ 500 mg/kg HEE (DH) group. All animals were given free access to standard
chow diet. Mice in the DC, DL, and DH groups received drinking water containing 3% (w/v)
DSS for 7 days to induce acute colitis. The DL and DH groups received HEE by daily oral
gavage for one week before starting the DSS treatment and throughout the entire experimental
period. Results showed that the disease activity index, plasma haptoglobin, immunoglobulin
G of colon lavage fluid, the percentage of circulating neutrophils, inflammatory monocyte and
regulatory T cells levels in blood were lower, whereas the lymphocyte populations in blood
were higher in the DL and DH groups, as compared with the DC group. HEE supplementation
reduced mRNA levels of forkhead box p 3, interleukin (IL)-10, transforming growth factor-
B1, IL-17A and retinoic acid receptor-related orphan receptor gamma-t in spleens and also
down-regulated the C-C chemokine ligand-2, tumor necrosis factor-o,, C-X-C motif
chemokine ligand-1 and trefoil factors 3 in colons. The histological observation of the colon
further implied that HEE could reduce inflammatory cell infiltration and restore intestinal
epithelial barrier integrity. In conclusion, HEE could significantly alleviate the signs and
symptoms of the DSS-induced acute colitis by modulating immune responses and suppressing

expression of inflammatory mediators.

Keywords: Allium macrostemon Bunge, inflammatory bowel disease, dextran sodium sulfate,

anti-inflammatory
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R >z
AMP antimicrobial peptide

APC antigen-presenting cell

ANOVA analysis of variance

BCR B cell receptor

BSA bovine serum albumin

CX3CR1 CX3C chemokine receptor 1

CCR C-C motif chemokine receptor

CCL2 C-C chemokine ligand 2

CD Crohn’s Disease

CLF colon lavage fluid

CXCL C-X-C motif chemokine ligand

DSS dextran sulfate sodium

DAI disease activity index

DC dendritic cell

DEPC diethyl pyrocarbonate

ELISA enzyme-linked immunosorbent assay
Foxp3 forkhead box p 3

GC-MS gas chromatography—mass spectrometry
H&E hematoxylin and eosin

IEC intestinal epithelial cell

IESC intestinal epithelial stem cell

IBD inflammatory bowel disease

Ig immunoglobulin

IL interleukin

IFN interferon

KC keratinocyte-derived chemokine

Ly6C lymphocyte antigen 6 complex, locus C1
Ly6G lymphocyte antigen 6 complex locus G6D
LC-MS liquid chromatography-mass spectrometry
MHC major histocompatibility complex

MLN mesenteric lymph node

Muc mucin

Ml classically activated macrophages

M2 alternatively activated macrophages
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MIP
MAPK
NK cell
NET
NOD2
NF-xB
PAMP
PRR
Q-PCR
ROS
ROR-yt
STAT
Tff
TGF
Th

Tc
Treg
TNF-a
TCR
UuC
70-1

macrophage inflammatory protein

mitogen-activated protein kinase

natural killer cell

neutrophil extracellular trap

nucleotide-binding and oligomerization domain containing protein 2
nuclear factor kappa B

pathogen-associated molecular pattern

pattern recognition receptor

real-time quantitative polymerase chain reaction
reactive oxygen species

retinoic acid receptor-related orphan receptor gamma-t
signal transducer and activator of transcription

trefoil factor

transforming growth factor

helper T cell

cytotoxic T cell,

regulatory T cell

tumor necrosis factor alpha

T cell receptor

Ulcerative colitis

zonula occludens-1
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Figure 1-1. The structure of large intestine. (McKinley & O'Loughlin, 2012)
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Figure 1-2. Defence systems of intestine (colon). (Thoo et al., 2019)
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e % o r SR AR R TR B TR 2 452 (Bergstrom et al., 2008; Nakamura et
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Figure 1-3. The intestinal mucosal barrier. (Wu et al., 2019)
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Bt v B wfe ik X 48 (B cell receptor, BCR) &3 2 & » # {7
T BCR G HLh@iE o A fEd MHCI & A4k &R > @ d2de B tme s
it o ¥ %> Thimbe » $Fu|E g2 ff 04 T ¥ (T follicular helper cell) » #-r2 g
2 enT wie X 48 (T cell receptor, TCR) #43 B 'w £ m S &k ¥ i
MHC-IT & F » % A & 4w ek > % 848 B % o8 1 (Crotty, 2015) « 7 it
fs B iwre & it 522 B w2 (memory B cell) £ %m *z (plasma B cell) °
A B g bk o AT RRP B e o R Bk - 1§
FER KA RGP B e § FEz F ek TV RE AL TR mee
fedime 5 S BIA % LR FE > 40 1gG IgM 2 TgA ¥ > £5lde
a4 F & (humoral response) > % 5 i) = *t kdFwkh 2. £ 4 (Cooper, 2015;
Kurosaki et al., 2015; Kwak et al., 2019; Nutt et al., 2015) -

(=) T smez
T fRipR gl b L&A Zaupd] o456 42w+ 5 CD4H
e 22 A T %2 (helper T cell, Th) » 12 2 % 6 & 7 CD8 fhiseim®e 3 |
T %z (cytotoxic T cell, Tc) (Gutcher & Becher, 2007; Hu et al., 2018) » Tc m*z
g i%&:’;%ﬁf}%% A enimie B2 R e o ;ﬁd FEEF thofe £ 5 MHC-I 4 & ¢

FEEIEPRALR o KA PRI G B K e > £ A0k R et ek (4o



IL-2 {= IFN-y) ~ 5 3“ % (perforin) £ 3f#f% (granzyme) * > # X x4 g % 0
Mm% k= IR R % (Arsenio, 2020) o 4745 CDA' T im% £.38 5] Fuf
F W% 4w 2 MHC-II & &+ 5 & e IRFLR PF > — e Tesd o 4 > 1
BAs i e LR F Rhim ek o KB AR 4 o AL I A b 0t id
BT 0 - A 2 5 A e Th Ww%e (Saravia et al., 2019) (8] 1-4) - &

e ol

1. Thl % &2 Th2 %

4745 CDA™T % A IL-12 §jE ™ » & i* 5 Thl fw¥% » H Fjch e
i TFN-y ~ TNF-afr [L-2 % 2 {jick > e M1 Eefim®e 2 & > § 4 im
Pzt gk F % (cell-mediated response) frd wiim?z ikif 2 A EF
B ¥ - 235 0 & Il-4 g™ #rA b e Th2 fmre > B $pcp] £.4 2 IL-
4 ~IL-5~IL-10 e IL-13 & s Wk > ¢ M2 Evgim?z 2 & fr B fw
et AR 0 ¥ 4B MR LB 5 & (humoral immunity) o Thl fm#e #7 4
s e IFN-y » € $] Th2 fm%e e 78 5 @ Th2 Mm% A i i IL-4 B) € 34
Thl sw¥e ek it €% o F)pt > Thl ‘w¥e e Th2 w¥e 5 ,‘fgg} KL o Sl
WRAP T & madE &2 2 2 (Huang & Chen, 2016; Romagnani,
1999; Zhu & Paul, 2010) -

2. Thl7 (m?2 & Treg m%

Thl7 !m¥z fo Treg fm¥e A W & 3 FHEF L L £ :}ﬁgj}%{j—?‘,{’(i Foizge > 1 Z
FrdlE R LA T % F faehit® o TGF-BE_3% % Thl7 w2 fr Treg fn¥e
2 £ B8 o 424n CDA'T Mm% » %> TGF-Bik A& 2 & IL-6 f]j™ 4 1
% Thl17 ez » % 4 IL-17 ~ IL-22 e IL-23 « 2 @ L-17 € fjc~ & &
FLAR g E B mie e E 0 & 45 0 Eviwre 3 3 kv -2 (macrophage
inflammatory protein-2, MIP-2 * £ C-X-C motif chemokine ligand-2,
CXCL2) ~ KC (keratinocyte-derived chemokine * #i C-X-C motif chemokine
ligand-1, CXCL1) ~ TNF-oifc IL-8 % - i&a 5% rf @ {9 & 3f 2 BB o 12
BB sE v LR R Rilkcd #+ (Awane et al., 1999; Kolls &
Lindén, 2004; Shen et al., 2005; Ye et al., 2001) ; IL-22 §= IL-23 B & & IL-



17 - I3 % AMP gl > U85 w2 i 4 (Liang et al., 2006;
Tsaiet al., 2013) © & 474> CD4" T fm% >t TGF-BB kA & IL-2 /& v P& »
Thl7 fm?z chg 2 < D|Frd] o I pF € (5 d STATS B2 > i & %]+
forkhead box p 3 (Foxp3) #h# R » 882 5 | L & 7 & 2 Treg fw¥z i
A it & 4 (Kanamori et al., 2016; Mahmud et al., 2013) o ¥ ¢k » %3 £ 4 B
2H A B A AR A (i Treg s end & > TA RFLE W me
% TGF-BcIL-10 > Fr] 5 fA G & fmre crif i > @ Frd| L& & & > 143 4o
53 A2 dt % fE o IL-10 7 e Thl7 fwPe cng 4 > ¥ 77 83E Treg 2.
% it 4 Foxp3 ¢4 3R (Chaudhry et al., 2011; Huber et al., 2011; Rubtsov et
al., 2008) » - b > 1Pt HF o Treg 'w®e € i ¥ Thl sw# + CXCR3 2
2T R FFEAAESBE T g F LI P L (Murai
et al., 2009; Wadwa et al., 2016) o F]¢* » Th17/Treg iw¥z T ffrefis 4] > 3%
BEPLRF S LAY I M E L (Lee, 2018; Littman &
Rudensky, 2010; Omenetti & Pizarro, 2015; Marc Veldhoen et al., 2006) °

IFN-y Inflammation:
A STAT4 Delayed
7 T-bet hypersensitivity
LIL2
Peptide-MHC-I| e
APC molecule ¢ IL-4 Cell activation:
_________ > STAT6 Antibody
----- IL-4 GATA3 formation
; cD4 o 4 TGF-B Immunoregulation:
Peptldel-MHC-l S “oes- [ {Tggg cell FOXP3 Tumor
molecule - ‘ ) proliferation
CD8
IL-17 Inflammation:
D 3 STAT3 Mucosal sites
TGF-B and IL-6 RORYT
(IL-1 and IL-23)
IFN-y Tumor cell
Perforin lysis/apoptosis
IL-7 Granzyme

Bl 14~ £ CD4{- CD8' T fmPe =x ¥ 2 H # iy o
Figure 1-4. Schematic representation of various populations of CD4" and CD8" T cells

together with their functions. (Stichm, 2012)



-8 FXBFEAR (inflammatory bowel diseases, 1BD)

-~ IBDFAERERE
FRRGEARBTF RE ORISR0 ¢ Lo BARF P L
12 o (immunologically mediated disease) ° #2 IBD R T AR R A Y 2T
Biae» XHAEN @ EF S MR RiITEKEFFIITELECE T b
IR o P IETWR T B AR N e a
FiEFzgs Faptr s W“ﬁi‘ﬁi’?«‘% B gy 0 Tt REBTE AR
(Ananthakrishnan, 2015; Mak et al., 2020; Sugihara & Kamada, 2021; Vavricka et al.,
2m®omDﬁﬁg%%ﬂ%Fﬁ%&ﬁ&iﬁ%kﬁ%@’1£Aéﬁﬂ:CD
FrUC - & B Ry R 7B %% 7 g3 £ (National Health Insurance Research
Database) 4 17 > >+ 2001 # 1 2015 # FFig {7 - A w AP T > B R iT5EE

faov

5 ehd i & @ IBD &

b= o CDEFFL0.6/10 8 A #4c 1 39/10% + > RopEdsi & {70203 39
paezo B UC eng 7 548 2.1/10 A H4c 3] 12.8/10 § * > Byp £ & 12040 1 59
#2_ B (Yenetal., 2019) -

IBD ¥ s 5 R ~ B iRfrd T ¥ > g LapEmR G M o CD B
e 5 7R > D ORI iz e HER I IRE R &R0 o < P A R
AR A F L RS R LG BEMEF (skip lesion) 0 2 F R lEaa
K % k& (transmural) 3 ¢ > FRGERF AR Y o PEBRMER LB mEL
SRR R R UC 5 % ARk frdb ™ B3 Lo e E S {rT B ARRR
%’§¥%ﬂ%%’Hﬁﬁiﬁéﬁ%%%ﬁ%ﬁﬁﬁ%%’iﬂﬁ%?%&*
FH A B AR E s HEIE S R~ KT & (fecal urgency) frim & s £
(rectal tenesmus) (Feuerstein & Cheifetz, 2017; Feuerstein et al., 2019) -

IBD fRp 872 & SApd ~TRA ik b ipfrd T > 4t A SR AMR
ElaopmE anei o F LAMG LB TR~ EF NG MERERY
REAL TG do i ln 3k ~ CF B39 (C-reactive protein) & %75 15 7 7
B UARR 0 M E K I 4F Ry (fecal calprotectin) iR T 0 K pE g2 g 3:"{1“%’ v
v & R e#cg  (Bjarnason, 2017; Torres et al., 2017; Veauthier & Hornecker, 2018) ;
M ARELBL £ 42 & 45 #ic (endoscopic index of severity) 3= 7 g B £ A2 R & e B
¢ 3 Mayo score &2 SES-CD z_ %4 &% (Daperno et al., 2004; Travis et al., 2013) -
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=~ IBD X% 715 2 {85
IBD - ﬁ_% FIA TP 0 o I FOR L X Rk B LR
AFER -BREFEZ -HE ARG - HERAF L FERE T DLEF REHFS

$13 3 €% T 43 (Guan, 2019b) o A if 4o T

(-)AFEE

P oA > AL F) e BB A 47 (genome-wide association study) ¥ 0 ¢ EF E
202 BHAAFIAL L IBD L% M > ¢ <530 BAFALFECDr
UC z_ & (Mirkov et al., 2017; Huang et al., 2017; Peters et al., 2017) » £ IBD #
LR ORBOE R 1654 M PP HRESErER B SRy 2
(nucleotide-binding and oligomerization domain-containing 2, NOD2) # %] & -
NOD2 g iicA  d B F B® > ¥ - BELEL O PRR ZX BT EEH
fie 48 72 Ak = X (muramyl dipeptide) > ¥ 3%k & & it * 3% # NF-«B (nuclear
factor kappa B) f= MAPK (mitogen-activated protein kinase) i » @ B 4v 18
& W e e IL-8 » TNF-ofv IL-1B i 4+ i *  (Horowitz et al., 2021; Hugot et
al., 1996; Strober et al., 2008; Van Limbergen et al., 2014; Yamamoto & Ma,
2009) - gF ~ SHcAF G 2 IBD R 'R MOATFL > R S A FEE S
IBD o ]t » IBD crig BB Z v F BB S B SE S P RFE A R AR
% & XL (mucosal immune system) 18 ¥ > 4p 3 B2 iTF T AR i (Guan,

2019b) -

(=) ZE A

mERE R Y 0 RATRB TR eI (7% 4 IBD SR BB LE £
S0 F ARG O R ARG RS BT FF E5142 IBD 2 4 B
(Guan, 2019b) » % § 3 s »H B - BiFfecnd fi o Bpids 23
STHOREM G L EFERS B IRATF RN Ao BIATET 0T
FHEY Fib e s s HRGUK T S e 8 BB E 0 T iR
FHRGERRS N R EME P R A S A ey LR
Bz A 24 > ¥3k IBD @k % 3 4 (Dixon et al., 2015; Dolan & Chang, 2017,
Weber et al,, 2019) 3 Ff e je S8 f] Sfeit S ? » §HEFFEY 2§ 4
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(

10

R B B R AT > B RSB (leaky gut) 5 BILR] §
3 EAcA P FEE e 0 & e & IBD 0k *& (Capurso & Lahner,

Z\%

% AR E BT A 0 o S i e L
FAmMAIMGZAIE8RG o B 4w SIIT IR g e B 0 JL
MR (crypt) R AL BT BN fom 0 i m F ek
FHELAE T (Seoetal,2021) - 3 &g - >YIBD B FHE X #Fm £
#Aﬂﬁﬂ%m%%@AMMm2ﬁﬁ41%'%ﬁ*ﬂwxfﬁﬁﬁﬁﬁ
i ﬁ_rm,i % > @ 51429 3g % L (Bankole et al., 2021; Lee, 2015; Tanaka et al.,
2015) » e IBD &% 2 % e A FIMY o+ 4 B Rpim I F 0
oo Bilde D AR R % 4% 7 (adherent-invasive Escherichia coli, AIEC)
fr #% ) (Fusobacterium species) # - 12 F 5Fif » 5 1 4 P X Dl » &
@G R A mARERE 2 L6 U BRI
5ld=m i enB F 3 L F & (Costa et al., 2020; Liu et al., 2020; Mirsepasi-
Lauridsen et al., 2019) o

% if e

i e ‘F%%Eﬁﬁi%ﬁﬁ’iéﬁ”‘
5

RS A PR A ot e BURY A P AT S B o i
B AT EAR 0 E501 IBD 2 M4atsd] (Halfvarson et

al., 2017; Nishida et al., 2018) - i&2 #7 3 45 1! » >* IBD ﬁ_iﬁ B oo 3 EN
;E R E < R 0 H FE A 4 medig AL (short-chain fatty acid) % 27

v

e T RS

% (Roseburia) = 4 1% #/ (Phascolarctobacterium) (Parada Venegas et
al.,2019) ; 2 & 2 = g 44 ) (Faecalibacterium prausnitzii, F. prausnitzii)
B ® B F R (Machiels et al., 2014) » S F 5 ficd 3 N 3Fa 4 el 4~ B

BRar i ik d > RS FUAEPH > BaFF R4 PP LF BELAF
& > { 4yl IBD % e K (Morgan et al, 2012) -
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T)LEF R
L PARF Bfrd BEAAF e 2 f > LERIBD &4 NP
FF A
Booble AR A RDEF 2 BRA N DAL > RGP e 2 4

¥ e L F KR F12. - (Halfvarson et al., 2017) - IBD B i

B od FEFFEFEOLR T (ol rfY M 3k s BExiime ~DC B
e fe T 2) ZEBIHG A A ELahHG o kN fiffa"« PAd A
€ e e ek (TNF-a ~ IL-1B ~ IFN-y{e IL-23/Th17) » # ~ I Spd 5
FE s MRGLE ket 24 (B 1-5) (Abraham & Cho, 2009; Ahluwalia et al.,

2018; Choy et al., 2017; Chandra et al., 2021; Korzenik & Podolsky, 2006) °

P lthooeus Commensal & Mutualistic

*‘ * - O- —l c:::::_ e X
Sipiceneset-

Mucus

Intestinal
epithelial
cells (IECs)

Paneth
cells

Dendritic

cells
©T102—>E10 TGFp
@ Imune
@nu‘—)nr w22 ool
ESRIEST || Neutrophils /| (Lamina

propria)

I I I IgA
IeG =
17| [ 1Fven] [ TFas e @ — @Thz IL4,IL5, IL10

IL22 ||| TNFe ROS
¢ Thl => IFNy, TNFo
ChronicInflammation
* Plasma cells
IBD L . )
Immune Homeostasis

Bl 1-5~1IBD z ;L)(Iﬁ’}%ﬂf']

Figure 1-5. Mechanisms of disease: inflammatory bowel diseases. (Chandra et al., 2021)
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AXPALRF BB AFI AR EERM2 5 - PR Hd Hw
redrgF it ot L (4o ke doif N mie B) Sl g b L e o K,f
VIR mE R L ER S RE G ARG AMP 2 1 o iF 3 A
T IBDREFHE Y FR o Favd BTG AR A A SRR R G
(de Souza & Fiocchi, 2016; Kaistha & Levine, 2014; Salim & Séderholm, 2011) -
+ & CD&F P BEIAAMP hd B A > A H G F L F T
(Wehkamp et al., 2003) ¥ ¢t » § 3 5 g hA X B LB fmie © BHEF 7 &
IBD &3 15 M o Glde o o ¢ By TR AE D R L B A
Bl A Lwme i d > R EF Tt ® Lk (de Souza & Fiocchi,
2016) 1 B & E g flgcA 5 ML EsEmee o 4k B F B EIE L i
i@ (Grainger etal, 2017) 5 % A3 &7 > %ig DC ehwdip 7 ¢ X 3153

Bed e e 24 B¥F R (Z-). Yangetal,2021) o d >t > b ik 2 24

Flmie i A BEBRSEPR > TR R B Sl LE
o TARC RN L Lz TEE AR LR KM DB R o

FRAELAF BRIAFAF IR A ¥ ZRB 2R il F
o ZBA T wbe il felicg 3 72k o T 1 & & 5 Thiwmie &
Te fm®e o L@ g ¥r > IBD &4 ¢ > Thl ‘¥ ~ Th2 'w® 12 2 Thl7 m¥e ¥
B R AAEF BE AEA G § FRwepE SARB rE B A B A 5l
424 ¢ (Huang & Chen, 2016) - # # » CD ¥ Thl 'w*z 514 cnd &£ & &5 B S
UC %3 Th2 & F o2 H e Th7 ke RIE A ¢ B ehifsf L F 4 5
(Matsuno et al., 2017; Nemeth et al., 2017) - # IBD @& —“Ff ST o A g
Thl7 m¥z % ~ & > A4 IL-17 & IL-22 g Liwie g > @ 4ol L F B
(Gélvez, 2014a)  Th ‘m®% o Trges fm?e 2. FF end . T >t A L BB T3
i € & (Tindemans et al., 2020; Yan et al., 2020) - Trge ‘w?% & Fr4| B ¥ i &
Flefeiatsfpmtit2 £ 8 &4 (Pereiractal,2017)» FH#iidk% » g2
wiE A R D Prd] > ERHEF LR H s HFpad 4 (Bacchetta et al,,
2018) o L w AT B GE B SRR mApt o 4 L IBD R ¥ o Trges % Ho® A F R
‘> (Boschetti et al., 2016; Sznurkowska et al., 2020) ¥ ¢} » CD8 & B+ T im¥e
Fgie 4 et A E 5 BRad k4 AR 25 3%2% (Nobleetal,
2019) -
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s 5§ BinA IBD thite

d >t p 3 IBD w &% ,r;g» s F] gt HA A }%m’é (E8p fri2 24 (remission) ¢ 12
REL o ¥R BTG RS LR ACDBRAG & ~ FP R Y H AR

M A @ A F T ARIIE ALE ST o Y s Rt § S
Fl & o e BRHABRERA F RS L2 R TRAF B - H
BIPRGEYE > ¥ iS5 ke (S-aminosalicylic acid, 5-ASA) #p % 4 5 % -
A o F %% (induction therapy) T aiF g f2d - 53 ¢ BRI £ RpE MK 2 FE
7 "L—f; L R AR EME 0 2 LAPFIH > e piekeked
(azathioprine) * (4% & [Taf FIfE oA g 2 o ¥ Rip K Aoy - QIR ¥ 2 59
B o de MBI F]F Frd A o 2 0 P madus B vy BRI 4 5.
ASA W - B3 % S FEE S A4 7 2k i TNF-odrdl@se ek it > kb 23
Bc€ B 4 % (Hanauer, 2017; Jeong et al., 2019; Ko et al., 2019; Magro et al., 2020;
Neurath, 2017) °

Hois e % v e IBD ik 0 Blde § B L P e S R A
BB kAL B o AR AR A FauEik o ¢ 35 1 %S md i< FODMAP (fermentable
oligosaccharides, disaccharides, monosaccharides and polyols) 4t & :z % IBD &, "ﬁ )
PR S ROR E A% 8 g gk (Gibson, 2017; Prince et al., 2016) ; # * 3 ¢ 5 4%
& (mediterranean diet) 3 4« %,i B MA Y  FleE o MRS R
Bss e ~ B R —"Ff € s i B0 4 B (disease activity index, DAI) 2 4 L F &
(Chicco et al., 2020; lllescas et al., 2021) - & & ©» 2 48 o #| » L5087 7 2 I > $30
IBD %,—“‘FR? ¥ 2 A (probiotics) fr& 4 ~ (prebiotics) ¥ T H i fic s f»
o iEa L iRk ok (Asto et al, 2019; Derwa et al., 2017; Jia et al., 2018; Nishida
etal,2018) - i3 4 F Sedg ) > v IRA LA $ F (biotin) F B4 > NF-kB 7
ot TR A e ek A A E T B 1 SR o
(Skupsky et al., 2020) -

Bt > 2F 5 EH PP A NI RN LB BE S 7 LESRE
% 0 blde D 5A (Moringa oleifera Lam.) ~ ¥ {845 (Aronia Berry) ~ * 75 (Allium
sativum L.) ~ % ¥ (Porphyra tenera) ¥ % 5 (Scutellaria baicalensis Georgi) % » ¢
MER LG e ] B U BE /2R 2 # ¢ (Cuietal, 2021; Kang et al., 2017; Kim et
al., 2020; Shao et al., 2020; Zhang et al., 2020) - F]* F 45 5 »* 357 & /o IBD
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SRR P (R L PEY SAD S EA

r ~ § BpEAE4S (dextran sulfate sodium, DSS) i3 IBD $i-35t
Boan g * IBD #4050 @ 48 0 P F A EHG - w @B A REoA
Fl# 7 B30 (Mizoguchi, 2012) « H ¢ 5 it 3 e ) 85 F X LS F st
Z- o FIAGE a3 AR L AR R R RAE LT
(Wirtz et al., 2017) - § BpEspish (B 1-6) > 5 - 82 F fugibehit B 2% R
(chemical colitogen) » # B £ {¥# 305 + g 'miem H R A2 3G o I H A%

B IR 7 i o %%‘v} ¥ 2 R DSS kR AodE F 0 ka2 2 B i IBD & 4 it

(Chassaing et al., 2014; Kiesler et al., 2015) -

CH2

B 1-6 ~ ¥ RpEFfL4 2 B

Figure 1-6. Structural formula of dextran sulfate sodium. (Tanaka, 2012)

DSS # %% L e s Bed it S F1E o # 45 IDSSEA G ¥ 5 1%-5%)
REDEFERE S GBEEESMRE) -DSSas+ £ ~ 84 & & (C57BL/6
& BALB/c) fr# 4 crjic 2 # %3t & (Eichele & Kharbanda, 2017) - DSS & - &k
B A E TR SpE o A3 2T R4 FF 55 1400kDa 2 FF o -
e A3 B 40-50kDa v A R e Wk > B on R s N 0 F3-36-50 kDa
DSS i 4c 1 & F’k o 103 ) 81 L (Kitajima et al., 2000) © C57BL/6 & % -] B4
DSS i F0% L5 8 0% g1 (Melgar et al,, 2005) » 7 &y 5142 % 3§ AL5PE 30
fotrkdmie 4L B E P R e eniza > 2am @ B P AT B BB

FFRML RN R GUE R £ N B S R R
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F R ACART K o 2 Er b A mre B o B AR A SlAeTE N A BT
R ri i Bk % (Eichele & Kharbanda, 2017; Okayasu et al., 1990; Perse &
Cerar, 2012) -

DSS 3% %% £ nfek fr e BB B> £ e &4 5 IBD ¢ A R dp i o
A el oo 9 7-10 X G F oS 2-5% DSS (W) #E TRk & HE §
WEpdE g~ e ~ §o ¥ (Eichele & Kharbanda, 2017; Okayasu et al.,
1990; Per$e & Cerar, 2012) = %% & Ji14 Thl 3 3% > -] &% i ¢ TNF-a ~ [L-1Bfv
IL-10 ¥ ‘w7 ik & I3 4 (Yanet al, 2009) ; $2%5 LR d i 2 F 8 panis
A MERZ DSS RFE - gAY LH IR RET > Bk ko
BEEEA Lwe i 4 B (regeneratory atypia simulating dysplasia) (Okayasu
etal, 1990) ° # 7 5 fud Th2 A4 » & IL-6 ~ IL-4 4o IL-10 % I3 4r (Alex et al,,
2008) -

17



F2& P

B (Allium) 4 5% 500 56> B9 QA EF 8% he 32 ¥ L &
(Allium cepa L.) ~ * 7% (Allium sativum) ~ & (Allium fistulosum) ~ -] 13 7% (Allium
R g
(organosulfur compounds, OSCs) &3 & edfgf 24 7 > B & A & ~ 77 % ehjf vk o
B3 Ry b ey B > 8 B S  RILIHAERE LT F
G KR KRG FEE S P AREfog iz @i %%J e 0% A (Asemani et al.,
2m%°€%ﬁ%ﬁi$i%%ﬁ“€%’?%:?%“éﬁﬁmwmwl
compounds) ~ F £t £ 4 (OSCs) ~ % & 4 ~ = % (anthocyanins) fr& 3

macrostemon Bunge) ~ 3t % (Allium tuberosum) % o & HiEd 5

(saponins) # o ¥ Lenx GF{rd K AA A E A F P RS EF T SEE A AR
Pl E AR L] OB~ FUE K UL FURB RO~ dd 2 S e o R
% iv* (Cao etal., 2014; El-Sayed et al., 2017; Marefati et al., 2018; Putnik et al., 2019;
Schifer & Kaschula, 2014; Suleria et al., 2015; Trio et al., 2014) °

1 35 (Allium macrostemon Bunge) i % sr 4% (family Amaryllidaceae) &
(Allium) eh % &2 X hfgd » HIT@EHRE VT RGEE ar » SR X2 %8s p)
E e F§ ¥ (Traditional Chinese Medicine) #7# * e+ » f£2 % Td | (Allii

Macrostemonis Bulbus ; 5 # Xiebai) > tc 5 Z & & * thfaf o

DA E R 0.7~1.52) &k - EF 9 3-54c 0 B L FHk o & FF NGk
%éﬁ%ﬁﬁ%%<ﬁ)?ﬂﬂﬁiﬁiﬁﬁ%\ﬁiu£P* B (7 R,
1980) ° 38 F 2 | BEEEHK FRYLS224  2G EF6 F A AF R F
BAH S G oA R R IR o

+ﬁ%@é*ﬂw*%(%%gﬁ%ﬁuﬂ)ia&ﬁﬁmwoazuwﬁ¢
‘f%‘*@ﬁf%i°¢#ﬁw‘ﬂi‘mﬂ#9%$m%:a;%a%aa

¥oBv R hrAAINE X E x&i*ap,,.;r.g?, N P
Frdisa® o REXF U2 SARREE ~ 5% - ASERESY > ok ff00%
K2 r o BUEF L 2 Zh hERF k0 FEEEFREFN T AR AT 4L
é°Eéfﬁ@J”QW%+ﬁ%»*ﬁE%%WiéA¢$gﬁ%%?ﬁ»wg
MIATAINE B E R o [P EEFA 140+ kenaw o F PRI 0 F R ARG

JEECRER - AV EEERES (20 2003; 5E 4 5 2020)
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AU FRF S E o MR 0 EF 5 A v TR UEEE BRI g
e+ g~ P g a s rEed (asthma) ~ %955 (thoracic obstruction) 43 Y4
(cardialgia) ~ 5 % {2 § Jp2 B ¢ (F* 55 B iy B, 2022) c ARy I
METE S PG s FF T s Ul R B RA 1 s BB~ A #ﬁﬁfr};ﬁ;—é,ﬁgﬁ P
(Yao et al., 2016) » H 2 F B o i 4o

"q

k0 8 3 A (macrostemonoside A, MSS.A) g HfE (steroid) FHg > ¥

B Pa AR & 3% Wen CSTBLIG /| BN %% i E B~ %k 4~ 2

..\K§

R

2
B

R RREM e LDLoc o 5 s B L 4B B M o R A2
# 2z (Xieetal., 2008) ¥ ™M zv 5 1 & = 4w P53 & (Xuezhitong
capsules) » *# <2244 ApoE " C57BL/6J -] & ¥ &% RAPFHng 1 1R R Py o
(0x-LDL) # £ : " M9F5k{cd Aervd oy ik & & 5 © H 40 795 LDLR ~
ABCAL 4= SRB1 % 3 3 4e il Jf: LCAT =35 ApoAl 14 2 *f i< 4 Zﬁf ApoB >
ird ROW i B R éﬁi@"%rﬂﬁfziﬁéﬁﬁﬁii‘é“ » T34 HDL % 3R > 3
o g £ sl (Meng et al., 2019) -

S R e ak
FEd 83 %% d iEi& TNF receptor-associated factor 2 F-v 34 # 2 % 1'%
f3 > drdlilF i hd k48 - k63 eh# 3 > % *% i Cluster of differentiation 40 4p
B enfs 5L3-9 PI3K/Akt ~ MAPK fe NF-xB 2. /& 1%> » #FIRE RS n [ iEE
%354 Thromboxane B2 7348 3 » ru el o[ 4555 10 > 3ok ds gl it Fa Az ¢

AP U frds 22 (8% (Ling et al., 2020) -

< FUR
MSS.A ¥ %%‘v} # % ROS eh A 4 k¥rd|g 2 % w2 Caco2 fv SW480 e

AE P wme P RFT S 0 B R A SR E S R

(Wang et al., 2013) -
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LI
o K FEB-F a4 (hot plate) frit

R G T L EfEEY ;ﬁd ERLS SRR
G A A L4 AT i (Navl.7 channel) 544 4 2. %k (X

5 %% (acetic acid and formalin test)

Rale gty -)};F«_1 s 1 ppﬁ;lj ]§];}d

Yang et al., 2021) -

I AR
Fif (dimethyl trisulfide) o ZA [ 2 = £ (methyl

R = o
propyl disulfide) = &2 3 & = 4 » 3t g X ixdx (Skuse) # & 7 (%5 L
S B4R ARG A2 KR (Liuetal, 2014) -

pAEE e At o e BE G g s FUEB S 2 B (Yao et al, 2016)

B m,{f—'
AR R E T AR L AP F R BT R 7L FIRARKRE
LM N ?5@;;‘4

Wit EH R L5 %“fﬁl d K2 g ita 4 (Wuetal, 2020) -

60%2 i 5 B enATH | G E S P A

—2) - glucose) fr7 fasg% Ak i* &4 (Usuietal, 2017) o
LR AT e Bt > 22 E R KRR BT

mre AR R L E chR R e

g 11 caffeic acid ester of sophorose (glucosyl - (1

MY AR AT ) 4 A

Fadrgdar L b
&7 AT UEE B R L AR e

]
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$-% ALEPBRp
IBD - A fep #2253 fAp 0 ARHIUAS L CD{-UC £ 4 L hip
REAT A BE e TR o B RISRLE 2o sefh kL A 4
BEDEBEDTERELRT > 7R EERKED LF o R B pRBS
(Connell et al., 1994; Zuo & Ng, 2018) o @] iT* fub cip SRy ES R 2 > 4o X JRE T 8
%ﬁﬂﬁﬁ%&éﬁﬁ%ipzﬁko
135+ (A. macrostemon Bunge) % & @ iCEFE FRANE S 0 » A5 AR

2EFRRESEN W EL - c EAFA K I NERES G §F o FEE
}i 7

H A AR RE ONIE R 2 AR fgi%yfé_iiﬁ IRE LIRS R T SNSRI 1
§ it % 1®* (Jakariaetal,2019) o -] 17 EeAikh vh > 3 B0 F L eniFE L Ariz &

(Allium chinense) % &/ (Allium) ¥ A4 f > * #Pﬁi*’?gt_‘f’ » RTHE ] A T S R
THS o FP s R KRS EY 2 R UPE S FEHE LT EG A AR
ATl o BEHHIRT LEY R T 3 5N blde Dok E 2R IR R

NEZE AR L R AR 0 ARGk~ 50%2 R FARE R 0 1L 3%
DSS#HEALP S L2 F N » FHIFLLS | REFEHEERS LT 0

E3cY - R 3
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R A
RAHPR RERA

- ~ ) *sg%

Rr#E o Rt s s Frcfa 4 ¢ R #23 2021/02-2021/05 1= R:
(23°59° 14.0“N, 121°36°07.2”E) B iréE i 8 (B3 £4) 2 P2 RIP 2 fEH
(B 3-1A 4= 3-1B) 2 H @& *t g (B 3-1C) - -] ¥ irtk & (NTNU#2021-03) &
WRE LR R B EN FERE L E o AR &Y R 955 5 DNA fo
PCR {8 » i& {7 ITS & F1 5 7| & 47 » #JE 7 2. ITS & F15 7|20 522 NCBI nucleotide
collection F L & v* 4 » 2 T kenaw & A. macrostemon F 40 % B 240 & > 7 &
Fs )l UGE (284020228848 ¢ ) (& 3-1) ¢

£ 3-1 ITS A 715 7 o 45 28 %

Table 3-1. Internal transcribed spacer.

e Best hit 4 & ik R g
Kenaw  Allium macrostemon voucher H20110219 622/651(96%) KF693243.1
Allium macrostemon isolate A 625/657(95%) GQ412213.1

Allium macrostemon voucher T2012060603  619/651(95%) KF693244.1

31 b4
Figure 3-1. Morphology of 4. macrostemon.

22



99 — GQ181097.1 Allium carolinianum
E AJ411878.1 Allium platyspathum

GQ181103.1 Allium lineare

Wr_ GUS66621.1 Allium strictum
AJ411918.1 Allium fistulosum
FJ664287.1 Allium cepa
AJ411886.1 Allium teretifolium
100 GQ181067.1 Allium eusperma

100 L GQ181089.1 Allium tanguticum
GQ181098.1 Allium condensatum

HQ690573.1 Allium condensatum
AJ411848.1 Allium chinense

66

27

45

100
74

AJ412728.1 Allium schoenoprasoides

100

100 JF975842.2 Allium macrostemon

100 |[ GQ412213.1 Allium macrostemon
59 Kenaw

AF037621.1 Allium sativum
100 AY427543.1 Allium porrum
84 FJ664300.1 Allium ampeloprasum
AJ412745.1 Allium monanthum
— AJ411913.1 Allium nenniflorum
100 L— GU566622.1 Allium tubifiorum

|gi{ GU566613.1 Allium macrostemon

0.02

B 3-2~ | 123 (kenaw) ¥ H & & /e 2 ITS 5 7@ * Neighbor-Joining

Wit (0 LA B ¥ Fpti i)
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S R RERA R
(- ) Fdt ) HFE B

1.
2.

(

1y
N

© N o g B~ w Db E

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Ethanol: Sigma-Aldrich, St. Louis, U.S.A.
Qualitative filter papers: No.1, ADVANTEC, Tokyo, Japan.

Ll 8-

Bovine serum albumin: A4503, Sigma-Aldrich, St. Louis, U.S.A.

Bradford protein assay reagent: Bio-Rad, Richmond, CA, U.S.A

Cell strainer 40 um Nylon: 352340, FALCON, Mexico.

Chloroform: C2432, Sigma-Aldrich, St. Louis, U.S.A.

Disposable syringe (without needle): MDSS03S, Terumo, China.

Dextran sulfate sodium: 36-50 kDa, 160100, MP Biomedicals, Solon, U.S.A.
Diethyl ether: 60297, Honeywell, MI, U.S.A.

Dulbecco’s phosphate buffered saline: D5652, Sigma-Aldrich, St. Louis,
U.S.A.

Eppendorf: MCT-150-C, AXYGEN, China.

Ethanol: 64-17-5, J.T. Baker, Malaysia.

Foxp3/Transcription factor staining buffer set: 00-5523-00, eBioscience, San
Diego, U.S.A.

Hematoxylin solution acc. to GILL: 105175, MERCK, Darmstadt, Germany.
Hexane: 110-54-3 (z methylcyclopentane, 96-37-7), J.T. Baker, U.S.A.

Hypodermic needles: nipro 26 g x 1/2”, Nipro syringe, Idonesia.
Isopropanol: Sigma-Aldrich, St. Louis, MO, U.S.A.

IC fixation buffer: 00-8222-49, eBioscience, San Diego, U.S.A.
Lithium chloride (LiCl): L7026, Sigma, St. Louis, MO, U.S.A.
Polystyrene round-bottom tube (5 mL): 352052, FALCON, Mexico.
Phosphate buffered saline: Sigma-Aldrich, St. Louis, MO, U.S.A.
Permeabilization buffer (10X): 00-8333-56, eBioscience, San Diego, U.S.A.
RBC lysis buffer (10X): 420301, Biolegend, San Diego, U.S.A.
Sodium acetate: 567422, Merk KGaA, Darmstadt, Germany.
Sodium azide (NaN3): S8032, Sigma-Aldrich, St. Louis, U.S.A.
Sodium heparin (NH) 75 USP Units BLOOD Collection Tubes: BD
Vacutainer, U.S.A.
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25.

Strip tube and caps (0.1 mL): 981103, QIAGEN, Germany.

26. Trizol reagent: 15596-018, Invitrogen, Carlsbad, CA, U.S.A.
=~ RERAM

1. AlexaFluor®700-conjugated anti-mouse CXC3R1: SAO11F11 (clone number),
149021 (catalog number), Biolegend, San Diego, CA, U.S.A.

2.  APC-conjugated anti-mouse CCR2: 475301, FAB5538A-100, R&D systems,
MN, U.S.A.

3. APC-conjugated anti-mouse CD4: 17-0041-82, eBioscience, San Diego, CA
U.S.A.

4.  APC-conjugated anti-mouse CD25: 17-0251-81, eBioscience, San Diego, CA,
U.S.A.

5.  FITC-conjugated anti-mouse CD3: 11-0031-82, eBioscience, San Diego, CA,
U.S.A.

6. FITC-conjugated anti-mouse Ly6G: 127606, Biolegend, San Diego, CA,
U.S.A.

7. Pacific blue-conjugated anti-mouse CD11b: M1/70, 101224, Biolegend, San
Diego, CA, U.S.A.

8.  Pacific blue-conjugated anti-mouse CD4: RM4-5, 100534, Biolegend, San
Diego, CA, U.S.A.

9. Pacific blue-conjugated anti-mouse CD19: 115523, Biolegend, San Diego, CA,
U.S.A.

10. PE-conjugated anti-mouse CDS8: 12-0081-82, eBioscience, San Diego, CA,
U.S.A.

11. PE-conjugated anti-mouse Foxp3: 126404, Biolegend, San Diego, CA, U.S.A.

12. PE-conjugated anti-mouse Ly6C: HK1.4, 128008, Biolegend, San Diego, CA,
U.S.A.

13. PerCP-conjugated anti-mouse CD45: 30-F11, 103130, Biolegend, San Diego,

CA, US.A.
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e~ BN EE

1.

o W NP

© © N o

10.
11.
12.
13.

14.
15.

16.
17.
18.

Maxima SYBR Green/ROX qPCR Master Mix (2X): K0222, Thermo,
Lithuania.

RevertAid first strand cDNA Synthesis Kit: K1622, Thermo, Lithuania.
Mouse haptoglobin ELISA: E-90HPT, Immunology Consultants Laboratory,
OR, U.S.A.

Mouse IgG ELISA: E-90G, Immunology Consultants Laboratory, OR, U.S.A.

S

& 42 1@ % Vita mix VMO0101C, U.S.A.

/B L % JkH318: EYELA, Tokyo, Japan.

§2i# ¥ Thermolyne, U.S.A.

% ¥r BT EYELA CCA-11111, Japan.

H 4 5% AR AT L 5P~ 4%: ES-600N, Taiwan Supercritical Technology Co.,

Ltd., Changhua County, Taiwan.
B 74 f a0 s SCANVAC, + & (ScanSpeed & CoolSafe).

W

FAS 3 %0 75004270, Thermo, Carlsbad, CA, U.S.A.

Sk Fex sk 23 ik . SPECTROstar Nano, BMG LABTECH, Germany.
o3 fm e ik Attune™ NXT Acoustic Focusing Cytometer, Thermo, Carlsbad,
CA, US.A.

-30 & ™8 4 5k 1% : MDF-U5312, Panasonic, Osaka, Japan.

-80 A& 42 MR 4 ik 18 NV-94839C, NuAire, Plymouth, MN, U.S.A.

A2 %4 -k 4% SmartPak® DQ3 Purification Pack, MERCK, Darmstadt, Germany.
f& 4k & 2+ FiveEasy F20, Columbus, Ohio, U.S.A-

gPCR machine: Rotor-Gene Q, QIAGEN, Hilden, Germany.

Vg k== % (& 4]): HH-13L, ChromTech, Great Tide Instrument
Co., Ltd., Taipei, Taiwan.

7 = Hc® T PA224C, OHAUS, U.S.A.

% 4 B4 F % CR-520, Chih Chin H&W Enterprise Co., Ltd., Taiwan.

4 & 1% Basler acA1920-40uc, BASLER, Ahrensburg, Germany.
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£ 8 P REERFUE

BeRTHE ) 5 (R R ki) Bz Rk b kRS 2 "/T‘ P2 H s g
BIEFE- X {8 @ % 8 AIRSE TS & B * ok (distillation-distillation
H>0, ddH20) ¥ 50%z2 fig (ethanol, EtOH) % B~ o -] $3 3723 & 12 1:10 (wWiv) + b
BRI ECCE WA A B8 (ES-600N) > & {74 F i B4 5B
(ultrasonic-assisted extraction) (% & ~ ™M#E 40 KHZ 4= 20 » 45) - £ 11 # ;8K
(whatman No.1 jg ¥0) 4 § @im {1 & & jFimit > & 7R IES (EYELA, Tokyo,
Japan) # *% «f‘ﬁ% » P2 F Bk 5 22-80°C FE Tk 0 142 ik ic ¥ (SCANVAC, = &
(ScanSpeed & CoolSafe)) 4 i 3% » -] 1 i-k (aqueous extract, AE) £ 50%¢ f#
Z B4 (50% hydro-ethanolic extract, HEE) o &5 & &1 K & iP5 25 24 > e @l
kR hstock AR B AT20°C P (5P s A o

%% & i3 4F Piechowiak % 4 (2020) 2= % » & F2-E4oF 5|2 A7 ¢ A

F () =3Py E(@] it E(g)x100% -
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¥ =
~%%$Abﬁ

¥ &2 A

FrEE ) RamE R SR T B ks 2 R RIFRARIERE G &P KA
2 th% > % (CNS 5033, 1984) “ripl ¥ > 2% # F 5 0.01~99.99% ; 42 4 & > ik ¥
RFEE 6 50 de 4 A 2 k5% > 2 (CNS 5034, 1984) gl 7 >t 2§ 5
0.05~20% ; 42 %5 % o kPR B IR & 5 ¢ 485952 H 2 S % -Soxhlet i (CNS
5036, 1984) #ripl ¥ > Sk B 5 0.01~99.99% 5 42 F—v F o IR RIRE & 50
fe d-v 2 fesk 2 (CNS 5035, 1986) #ripli¥ » 5% # B 5 0.03~99.9 g/100 g ;
EERE RIHFRTIEE S 5P ek 5% S 2 (CNS5037,1997) =ripl 8 ; a4
%C> mrg AOAC 984.26 (1984) 2. = ;2 #7ip| 18 > kS 4§ 5 4~100 mg/100 g - #
Bz g DA T E R R TR LR B S
AR B R 2 (104.12.12) “TH% > WS F 5 0.05~80% - # £ % -k
e EdFEAE e ] §Ad2a 5 £ BT #7 (Food industry research and

development institute) (377 > 5 ) “1i&P| -

F 40 & 7 ¥ 3# & (gas chromatography—mass spectrometry, GC-MS)
TEEF LS L

BeRTEE L R e R & 10 s 0 o B ETS PeiE 2~ R 5-¥Y (headspace
bottle) » 1478 % FppcE B~ 5 Ap K 45 % 32 (HS-SPME-GC-MS) (7890A/5975 GC-
MS, Agilent) 4 7 H 3% 4 % = & o SPME (solid phase microextraction) I P~4% &
(50/30 mm DVB/CAR/PDMS, Supelco) < ¢ & (HP-5MS 30 m x 0.25 mm x 0.25 um,
Agilent) - &k T B R 5 240°C > AR Smin> 5 F ¥ % § (He)» /n2 1
mL/min » # &y o DB % iE L 4208 40°C 5 i%4F 2 min 0 X ¢ 11 3°C/min & I
210°C » i%4¥ 1 min > £ 2 10°C/min 2 % 280°C » i%4¥ 1min ° %‘r HiEE R TF
RF 4> ;% (electronic ionization, EI) ~ = %458 & 150°C » & %]‘sﬁlm_)i 250°C »
SRR R 230°C 3+ & 70eV o ?ﬂ%%} 5 30~500 m/z > M Frde PN iE T A
17 o P dr 2 PR L - % (dodecane) — A=A 17 0 i€ * Nistld TR R 2
A Hrenie & A T2 dodecane 3t B Ap¥ 2 £ (ppb) e M AL S 1 EF BT
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TORTH O S8 BEF AT THRA T BEARL WSS 109SA01445 -

Z ~ %Ak 17 F# R (liquid chromatography—mass spectrometry, LC-MS)
Fr oL
#4135 AE 2 HEE % &0 ig (8 $ » At itk > fpd R g 1
(ACQUITY UPLC® HSS T3 1.8 ym) % /4 4% 4= (ACQUITY UPLC® BEH CI18 1.7
pm) &7 & 47 o Si#4p Lk 5Lt Solvent Name A: HoO+0.1% Formic acid ¥ Solvent
Name B: Acetonitrile+0.1% Formic acid ; in# " &% # & (% 3-1) -
% ESI-MS (Vion IMS QTof) *# ;% %8 5 12 Positive Ion ESI T #tfic;¢ » »%

Source temperature: 120°C; Desolvation temperature: 400°C; Cone gas: 30 L/h;
Desolvation gas: 950 L/h 4= Capillary voltage: 3.00 kV if & = g it » g+ it ok &

i ieth TR A 17 E (quadrupole) 3 # FPFRY A 47 B (time-of-flight) &7 £
Ao FEdEaS R B K B o @ % Waters traditional medicine library #c¥i
BEEMSHHEIOERESHAESETIHRM? 27 230 o utrrdzed .I§§§ *
FRFERRTLPIINE L FIG CRPEFE AT

Table 3-2. The gradient elution profile.

Time (min) Flow Rate Composition A (%) Composition B (%) Curve
0.00 0.400 90.0 10.0 Initial
3.00 0.400 40.0 60.0 6
10.00 0.400 5.0 95.0 6
22.00 0.400 5.0 95.0 6
23.00 0.400 90.0 10.0 6
25.00 0.400 90.0 10.0 6
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LRl 8

e AR BRI
(-) B=F %

24 CSTBL/6) ) Bl pp MpF &b P o (54 &) /%R
A FA GPE iF P52 b2l § 47 41 (individually ventilated
cage) » 4E WA F A J Aok ¥4 & chow diet (LabDiet, 5053) » Fr 38 B A #7
#] % 19-23°C£ 50-65% » # & 12 /| Pk gk (R 07:00 a.m.-19:00
pm; 28 19:00 pm-f5 p 07:00 a.m.) > #73 # 4 F %4 (7% 5 IACUC $
Wig e

(=) R & indz
1. fF5%-

FHFALLEA I RGEEFEFEDSSHFES LERD 2 BE > #20
£S5 B Egidsr 5 4B ew > 5 1 ¥4l (normal
control, NC %) ~ DSS #2412 (DSS control, DC ) ~ DSS+]- 13 77k % B~

e (200 mg AE/kg B.W., DW ‘) 2 DSS+| {35 ik 54 % (200 mg
HEE/kg B.W., DHE %) - i &= ¥ {8 » >~ &% (Dayl) B4o2 (79 %
NC £ DC =& % ?’531 kA% (ddH0) ; DW ¥2 DHE &3 L= % 'gé&g
WERRE (P RFAERSFBIR) 0 F &M S 10 mL/kg B.W./day » % 8
- o MNF#PF S B4R A DSS 3RS L #DC ~ DW £ DHE ‘e sk
K{H 5 77 3%DSS (w/v) 2 # 7 (sterile reverse osmosis, RO) -k &
G0 kB EHEF XL (Day8)  L#EFFEAY i E- 18 (Dayls) i&
Tk (B 3-3) -

2. P
FHEALLS P RFHEE {3 DSSHE % L &2 5 %40
T4 BRBEHMEEB L, 5 4B e 2 4¥#H4]% (normal
control, NC %) ~ DSS #2412 (DSS control, DC %) ~ DSS+ ™| & -] 1237
Pk F P4 2 (250 mg HEE/kg B.W,, DL /) # DSS+3 4l £ | 125757k
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4 . (500 mg HEE/kg B.W., DH ) « i 5= ik {4 » %~ ¥ # (Day 1)
Binie 7@ % > NCE DCle® X g4z 5 50%¢ f3-ki3i% ; DL & DH
AR AR X FAREHRER S (PRI B3 50% iR R) 0 F RS
% 10 mL/kg B.W./day » % 3F — i o A E#PF 0 B 4pX3 DSS 5155
#DC ~ DL % DH fwendik {3 5 5 3% DSS (Wiv) 2 & Fj RO -k %
Ao RFESEF L (Day8) FEHFFF 4T AFE- & (Dayls) &
7RI (B 3-4)
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Normal Control,

NC (n=5)
DSS Control,
C57BL/6] DC (n=5)
(Male, 5 weeks old)
n=20 DSS+AE (200 mg/kg BW 0.g.),
DW (n=5)
DSS+HEE (200 mg/kg BW o0.g.) ,

DHE (n=5)

Normal control - | I

RO water for 14 days

pss ool [N nnnnnnmin

RO water for 7 days 3% DSS for 7 days

osso: R A VAT TR

RO water for 7 days with AE (200 mg/kg) AE (200 mg/kg) for 7 days with 3% DSS

DSS 200 HEE v
RO water for 7 days with HEE (200 mg/kg) HEE (200 mg/kg) for 7 days with 3% DSS
Days | || ]
0 8 15

Sacrifice

Bl 3-3~ F % — i AZH]

Figure 3-3. Schematic diagram of experimental 1 design.
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Normal Control,
NC (n=10)

DSS Control,
C57BL/6) DC (n=10)
(Male, 4 weeks old)

n=40 DSS+HEE (250 mg/kg BW o.g.) ,
DL (n=10)

DSS+HEE (500 mg/kg BW 0.g.),
DH (n=10)

RO water for 14 days

pssconrol [N nnnmnmnmn

RO water for 7 days 3% DSS for 7 days

ossiosovce SRS VLTI

RO water for 7 days with HEE (250 mg/kg)  HEE (250 mg/kg) for 7 days with 3% DSS

pss+soo e ENNNNSSNSSSR nnninn

RO water for 7 days with HEE (500 mg/kg) HEE (500 mg/kg) for 7 days with 3% DSS

Days l “ I
0 8 15
Sacrifice

B 3-4 ~ F %= AL

Figure 3-4. Schematic diagram of experimental 2 design.
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Chow diet (LabDiet, 5053) 47L& & « ¥ % 2 w2 @ #EF AL (% 33) -

% 3-3~ 7 & Chow diet ‘== &

Table 3-3. Composition of commercial chow diet.

PicoLab® Rodent Diet 20

5053*

DESCRIPTION CHEMICAL COMPOSITION'
Picolab® Rodent Diet 20 is a 20% protein diet formulated Nutrients® SOl 5 S TSRS S ST 0.34
for rat, hamster and mouse breeding colonies. Thi diet Protede, 02 conivan i 200 Sodinm,% ....oo.iiool.n 0.30
formulated using the unigue and innovative concept of Arginine, % .. .. ........... 122  Chlorine, % .............. 0.51
Constant Nutrition®, paired with the selection of highest Oyatine, 0 Ll el 028 FHuorime,ppm .............. 10
quality ingredients to assure minimal inherent biological Glydne, % -.............. 096 fon,ppm _..............220
vaniation m long-term stodies. Irradiation gives reliable Histidine, % ............z. 050 Zinc,ppm ................. 87
microbial control and eliminates the need for autodaving, Isoleucme, % . . ... ... 097 Manganese, ppm .. .......... 85
Irradiation treatment and special 3-ply packaging provide Lencne, % ... .ooo:aioat 156 Copper.ppm -.............. 13
virtually bacteria-free dietary control. RO s e it 1316 (CohL P <..ovonis e 0.71
Features and Benefits Methionine, % ............ 070 lodine,ppm .............. 0.97
« Constant Nutrition* formula helps minimize nutritional Phenylalanine, % . ... ....... 090 Chromium,ppm ........... 0.81
variables . . WY ORI W s T SRS 059  Selenium,ppm ...........J 0.30
« Formulated with 20% protein Threonine, % ............. 0.77
+ High quality animal protein added to create a superior Tryptophan, % . ........ ... 026  Vitamins
balance of amino acids for optimum performance P T R 100  Camtene,ppm -............ 15
. Rw_:rpmmdgd for rat breeding colonies and mice not Serime, % - 1.03  Vitamin K (s memadione) ppm 3.3
requiring 2 higher energy diet ] ] Aspartic AGd, % -..........2.19  Thiamin Hydrochloride, ppm . . .17
* Pracisim guncening mail wlection 6f ighat quaity Glutamic Acid, % .......... 434  Riboflavin,ppm ............ 8.0
ingredients assures Constant Nutrition® quality Almine, % _....... D 115  Niacn,ppm -.............. )
+ IrmacBation gives refiable microbial control and diminates the | proline, % .. ............. 147  Pantothenic Acd,ppm ........ 17
need for autocaving "BRAING 9, 9. S0 - o . e 002  Choline Chioride,ppm .. ... 2000
Product Forms Avallable Fat (ether extract), % ... .. 5.0 FolicAcid,ppm ............ 30
*/Oval peliet, 10 s x 16 o x 25 e hemgth Fat (acid hydrolysis), % ....5.6 Pyridoxine.ppm ............ 96
(3/8°x5/8"x1") . Cholesteral, ppm .. ......... 141 Biotin,ppm ... .......... 0.30
* Meal (gmound peflets), special order Linaleic AGE, % .......... 219 Bumeg/kg .. ............. 51
Other Versions Avallable Linolenic Acid,% . ......... 026 VitaminA,1U/gm ........... 15
* 5061 Pico-Vac* Lab Rodent Diet Arachidonic Acd, % .. ... . . <001  Vitamin D; {added), IU/gm . .
GUARANTEED ANALYSIS Omega-3 Fatty Acids, % . ... . 033 Vitmin E.IUfkg ........... »
Crude proteinnot lessthan .. __............_..200% Total Saturated Fatty Acids, % 0.93  Ascorbic Acd, mg/gm .. ... .
Crudefatmotlessthan ... ... ... ... ....... 45% Total Monounsaturated
Crude fibernot morethan . .................... 6.0% <50
Asfi sk s 7 0% FatyAode, % ............J 0.99  Calorles provided by:
Fie RmEumD : EN TS """""""""" » Fiber (Crude), % ....... ... 4.7 Protein,% ........... ...24.651
.,
G com, debulled soybean meil, wheat tiddiings, Nc.nm.l Detergent Fiber”, % .. .16.4  Fat (ether extract). % ...... 13.205
RS ESIONEE, Acid Detergent Fiber', % _ ... 6.0  Carbohydrates, % . ... ..... 62.144
ground wheat, fish meal. cane molasses, wheat germ, dried Nitrogen-Free Extract *Product Code
beet puip, brewers driad yeast, deliydraied alfila meal, grownd | g geeencg 0g o 52.9 1. Formulation based on cilculated
oats, soybean oil, dried whey, caloum carbonate, salt, DL- Starch. % 319 values from the latest ingredient
methionine, menadione dimethylpyrimidinol bisulfite Gluco;c %' o ) . . 0 19 analysic information. Since
(vitamin K}, choline chloride, pyridoxine hydrochloride, Fru ctou: R 023 nutrient composition of natural
cholecalciferol, vitamin A acetate, di-alpha tocopheryl acetate, S % """""""" 318 ingredients varies and some
biotin, thiamin mononitrate, foli acid, vitamin By, CTOee, R 134 nutrient loss will occur due to
supplement, nicotinic acid, riboflavin, calcium pantothenate, Tol D.‘ e bl Nu 1 ‘I S './' i .76 2 manufacturing processes, analysis
manganous oxide, zinc oxide, ferrous carbomate, copper E Keal/ 5 407 will differ accordingy.
sulfate, zinc sulfate, caldum iodate, cobalt carbomate, sodium ol W:IY'F al Vi'l: ey W y 2. Nutrients expressed as percent of
selenite. Physiologi ration except where otherwise
FEEDING DIRECTIONS i e 341 indicated. Moisture content i
Feed ad libitum to rodents. Plenty of fresh, clean water S Energy, assumed to be 10.0% for the
should be availible to the animals 2t al times. Roalfgmn =SS SRt 307 purpose of calculations.
Rats- All rats will eat varying amounts of feed depending on 3 Nl)l_: = appmnnmgly Fcnulo;c.
their genetic origin. Larger strains will eat up to 30 grams per | Minerals hemi-cellulose and lignin.
X & . AW vl s 6.1 4. ADF = approximately cellulose
day. Smaller strains will eat up to 15 grams per day. Feeders in S and lignin.
rat cages should be designed to hold two to three days supply Calcum, % . ... 0.81 5. Phvsiological Frel Val
of feed at one Gie. Phosphorus, % ............ 0.63 - Pysiologcal ® e
Mice-Adult mice will eat up to 5 grams of peleted ration Phosphorus (non-phytate), % . 033 (kcal/gm) = Sum of decimal
daily. Some of th : e Potassium, % . .. ........... 107 fractions of protein, fat and carbo-
y. Some of the larger strains may eat 23 much 2s 8 grams Magmesiurm. % 0.2 hydrate {use Nitrogen Free
per day per animal. Feed should be available on 2 free choice IR, /8 - minin oomimsieiie £ i Extract) x 4.9.4 keal/gm
basis in wire feeders above the floor of the cage. respectively.
Hamsters-Adults will eat up to 14 grams per day.

i
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ML Y
WBAIE P & 45 0 % ~ M (spleen) ~ < % (colon) fr+ % i* %% (colon
lavage fluid, CLF) » ¥ & {7 &~ $74p B & «Jfﬂifp T SRR RFEEP ¥ DSS 3
2 PPy A 437 EEpock o

(-)2en8s 5}{ (whole blood and plasma)

% * ¢ @ (diethyl ether) Jfrfis ] &8 & T84 > FEsie B @7 £ &
o 2 MEONRIR L o R dp s o i R e =g > £ 2 I mL &
A E R TR o T R R 7 F Fupts B (heparin) 2 4 mL 4R x F
P T IR LIS LA TS c BINs L R Y kg g wiﬁd e
Vw2 ik (flow cytometer) &7 {8 5 4 47 » F148 5 %>t 3000 xg ~ 10 min {v
4°CHE (T g o rL A ) 5 J]% o Boili b R hig Z']{f%;tj%_-SOC’C ) S A=
f¢ # ELISA & 7% o

(=) %% (spleen)

BT AR ] B F PRy MR BT e
iﬁéﬁwﬁ’i?%W/M&ﬁﬁ%%w‘wﬁﬁ%4%&mm§mmmamm
solution # » & {5 4§ + flow cytometer 4 47 % » M-Fl4R AL B 5 ¢ R EN
2~ eppendorf s 45 T R F &4 k18 0 HF-80°C ) P 18R

Quantitative PCR (QPCR) 4 47 % -

(2) *% 2 L%+ %E (colon and CLF)

we PR RAEY o AR AT ET A PRSI0
TP s RRTAIF et Uz ek fes o BPELRIEE LR
LB a s PR AR eS A YE R XA E R B LR B
PIBERE NS ER o #X B AR (9 1om) Adsk T B 285 4°Cig
BARB R o XA 4°Cok g > B PR PRI Bh bk
7 2 mL phosphate buffered saline (PBS) 2 dish & ® #* ;& #c=t » Jc & CLF & %
Flapent % w82~ eppendorf @ 0 5 3 -80°Ci4 i 13 0 B fo § B ELISA &2
qPCR & 47 % o
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T~ A EBE P
(-) a4kt §
AR BARE PIRY 0 A us ) REPHEILE DG LE > AR
WELGREDRRET, - UDSSHFES L% 02 M E (Day8) T3 R
EhE P2 MERIEE T E N I[RIERE-RAEE) R

i
&'
|
ﬂ»

\\?@r

i i 4F Murthy % 4 (1993) 247 % » & % Apabdpdcd ( 3-
4) kR ) RFES LA R R AL R BI2RGEYPT L
%5 DSSHEFLIHRPE  FP P EEFIFVARELTFE dnTh o & B
JREER T AR RARRSE S IR RS RS (R
3-5)c i A heT DM E I DSSHES 0% (FL R4k E (Day8) & &
PRIE TR - A NET 1445 LD fAI R A6 134 5 E
HEORENE I RE DL ANES 134 c BB i A RER K
(disease activity index, DAI) » A #cA% 8 % W chfd 2R 4% B » 24 £ 10

AN
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# 34~ p e B dp o2 e iR I
Table 3-4. Criteria for disease activity index (DAI).

Score Body weight loss (%) Stool consistency Rectal bleeding
0 0-1 Normal Negative
1 1-5 Loose stool Positive
2 5-10 Loose stool Positive
3 10-15 Diarrhea Gross bleeding
4 >15 - -
35 L QAMABEH Ia 2 %% 4
Table 3-5. Stool consistency and rectal bleeding assessment.
(A) Stool consistency; (B) Rectal bleeding.
(A)
¥ 0 1 2 3
BB —#& £ /& ] BRI Gk
shi
(B)
38 0 1 2 3
i A2 EF Vg it PR

shi
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(=) 24
1.

AR e T A FhA R F

R R BEEDS0pL 2 2 RN e RE T E L E Y (S
mL Polystyrene Round-Bottom Tube) » # 4 » 50 pL staining buffer (7 0.5%
BSA 4 0.09% NaNsz 2. PBS, PH7.4) » # £ ¥ {7 5f - F‘% L EA I s o
Thz b A fRE (£ 3-7) R F 180 B ACHERFE B30 448 0 1R T e i
#m F=v o FEF 4 » 2mLRBC lysis buffer ;&2 3 » # £ = 4c » 1 mL RBC
lysisbuffer > & 3B TR F B 13 A4y p o 3f » £ B{FHC
(1500 rpm ~ 5 min fr 4°C) = "$ 4 iR o 4v ~ 2 mL staining buffer # &
S f8 2R (e &% 0 2 1500 rpm > 5 min e 4°CiE 2T g o £
A+ it e~ staining buffer fri.w o0 218 > = "ﬁj ik Bfs e r 0.5
mL staining buffer £ =t #-wjkd (fmre) R 0 B 4°CHF L %53 o ot
KELERE NERE AR T

R dme i} (Attune™ NXT Acoustic Focusing Cytometer, Thermo,
Carlshad, CA, U.S.A) » i¢ * = » & {74 (Forward scatter, FSC) {rip|w &
$38t (Side scatter, SSC) 4 & A 45 im% = /| B23p 4% > 12 BE (gating) !
iR 3=t F (CD4S") o Bl i X A £ mre 0 F > 4o F%’ ¢olte
% (CD45°CDI11b*Ly6G") ~ % X |+ ¥ +:3% (CD45"CDI11b" Ly6C™
CCR2") ~ g X 4+ H 3k (CD45'CD11b" Ly6C° CX3CR1") (B] 3-5) 5 14
2 4= 3k B e (CD45°CDI19") ~ Th Zm® (CD45"CD3"CD4") ¥ Tc 'm
"2 (CD45"CD3"CDS8") *" CD45 2. 4 st & () 3-6) »
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Figure 3-5. Gated for innate immune cell analysis and representative flow cytometry data for

neutrophil and monocytes in the blood.
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Figure 3-6. Representative flow cytometry data for Th, Tc and B cells in the blood.
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2. Treg e it X

Bl R BRB-d 100 pl 20 2w B AN mre iR B B X AN E
mL Polystyrene Round-Bottom Tube) » & £ Treg w®s 2_ ¢t L 748 (% 3-7)
Rt BACTHEEF B30 LA4E 0 MR 02 A v o FHF 4
2 mL RBC lysis buffer ;2 3 » ¥ £ = 4c » 1 mL RBC lysis buffer » >+ 3 & ™
Wk F i 13 A4 Ak 3 0 £ e F4be (1500 rpm ~ 5 min 4r 4°C)
Ttk b i o 4o 2 ml staining buffer # 3w 18 2wk (i) R
% 0 12 1500 rpm ~ 5 min fv 4°CiE i T #g.o > £ 45 F i 4r » staining buffer
Fodfs adh FRis - ‘231“% 4 o £ 4e » 1 mL 1X Foxp3 Fix/Perm buffer #-
Mk (fwie) RF 0 I FREEE KBS0 44 0 U H e o de ~
2 mL permeabilization buffer > r 1500 rpm ~ Smin = 4°Cig i+ T g > &
"$ F ik o f &4 > 3 mL permeabilization buffer # /Tt (w2) &
i L HImE T L o 4o r Treg Mm p AFAR (% 3-7) R EWRF
40 & 48 > MR e PN 2 4 F]F o 4r > 3 mL staining buffer &<
(1500 rpm ~ 5min §= 4°C) {4 » # S Ak > Bt 4o~ 0.5 mL staining
buffer £ =x ¥kt (fwP2) RiF o B 4°CHF L g o 10N e iR Rt
A

R dme ik (Attune™ NXT Acoustic Focusing Cytometer, Thermo,
Carlsbad, CA, U.S.A) » 4 47 Treg tm* (CD4"CD25" Foxp3*) ** CD4" 2z %
v ¥ (B 3-7) -

1000 N e 1000
10°
Treg cell
10¢
(@] w 100
o = —> E 00 ~ =4 8
D ym Gated Rl | _— O
cells T G 0
W ; - ated
0001 0001 m« cells 0 — —
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B 3-7 ~ o % Treg ‘m¥e 2_in 3\ fmve ik B:E iL 47 )

Figure 3-7. Representative flow cytometry data for Treg cell in the blood.
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(=) & 5}{‘%} {ip i 2% % & 39 (haptoglobin)

iz e & ELISA % % (E-90HPT, Immunology Consultants Laboratory,
OR, U.S.A.) ~ 17 haptoglobin Jk & © #-% to2 {hiF 5228 $if § 15~ &3
D100 L 3o S5 kg K 2 963K NEPHWRENTEF RIS
Lo # “,/f % 18 0 111X wash buffer :g“_;pg,ﬁi,,ti—_ z =X » £ 4t » 1X HRP
conjugate (100 pL/well) T M #H P %R F > W3 B ERF B 1S 4480 £ =X
2 1X wash buffer € 4§ i & w = > jiix s 4c » TMB substrate solution (100
ul/well) ¢ 7 gk x & 10 » 48 > £ {8 & 34 4 » 100 pL stop solution » 3%
30 4 @ % ke ek )3 ] (SPECTROstar Nano, BMG LABTECH,
Germany) ] %% % & 450 nm > ¥ 35 5 AFF & #o 7 1 JF]% haptoglobin & &

(ug/ml) -

1 = R aend Bl 5

o] BUNEE (K2 2 - B84F) 0 2B 3% 40 um cell strainer + > 4r » 2
mL staining buffer > ¢ ¥ 12 7 F &4 5 (3 c.c) da48 BT g & 50
mL s g P o W f B MR e R o 32 {7 4w (1500 rpm ~ 5 min fr
4°C) > p;;lrf_} Fie o R A#ICKS (Snve) RFI 4 » 3 mLRBC lysis
buffer ;2 3 » *x % 8 5448 o £ =2 1500 rpm ~ Smin v 4°CH 2 7 &
N wﬁ%_} Gt o MUK R F 18 4o ~ 1 mL staining buffer w g o €7 P
3100 pL ¥ B S ¢ Fde mgk T shenth APl 0 R 3 2 (£ 3-7)0 &
4°CF R F i 30 245 0 MR Z e %4 o 39 o 4v » 2 mL staining buffer
121500 rpm ~ 5 min fr 4°CiE i+ T .o > £ 47 F if 4 » staining buffer frit
N TER "$ Fipik o Bt 4o~ 0.5 mL staining buffer #-icik #+ £ =x
Fow o B ACHE K g > MmN dm e R s A 47 o

% sV e ik (Attune™ NXT Acoustic Focusing Cytometer, Thermo,
Carlsbad, CA, U.S.A) » ip| %% ¢ B wm? (CD19%)» 12 % Th m*® (CD3"
CD4") ¢ Tc fm®z (CD3"CD8") ** CD3"2 4 .+t & ([ 3-8) o
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Figure 3-8. Representative flow cytometry data for Th, Tc and B cells in the spleen.

2.

T tmre X3 4p M AL 712 mRNA £ &

p GenBank database (NCBI) * 45 1 2 K 75 7| ¥ % 35l F
(primers) > ¥ 72 pF g § K & fri 4F F & (Real-time Quantitative
Polymerase Chain Reaction, Q-PCR) 4 47 %% ¢ e 1L-17A ~ TGF-B1 -
ROR-yt ~ Foxp3 ~ IL-10 2 GAPDH 2. mRNA (messenger RNA) # L& -

(1) 1 RNA % B
Berdg i S (%) 25 mg) 2 » & @ Fheppendrof ¥ > e~ 1 mL

TRIzol & 3248 » B (FIDF L e > g4~ 02mL & &
(chloroform) #£ % 10-154) » > FEF ¥ 5 A&7 4w (12000
xg ~ 15 min = 4°C) = B~ F 3% 0.5 mL % » A7eheppendrof ¢ » 1
v~ 0.5mL £ 5 fE (isopropanol) » fl ¥k 63 2B #FE 10 448 > it
Ak 1 RNA 8 :& {7 3t.< (12000 xg ~ 10 min = 4°C) i "1",% ke
1 mL 75% ethanol & jif > # &< (7500 xg ~ 5 min f= 4°C) > Vl",ﬁi_* iE
R A E Z R IFHEY  FR2EFRLREP R L FE
12 50 uL DEPC-water ¥ ;3 » {8 4 RNA o 12 4~ & % & 3+ P & RNA
Bk @ o e PF 2 OD260/0D280 % # RNA JE B #2 4] 2_RNA &

P B EFRIT 2.0 47 RNA®RARE o

=R
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(2) % RNA & # 4% 5 complementary DNA (cDNA)
% F a2 % RevertAid First Strand cDNA Synthesis Kit °
B

A
% (Rotor-Gene Q, QIAGEN, Hilden, Germany) o B~ & 4v » 4 ul

FTemicrotube ¥ 4c »~ 4 pg total RNA » 7 12 DEPC-water #-3%, 4

4
i@ 3 11 pl o & %4 » 1 pL Oligo (dT) primer »x » § & feid 4 & &

reaction buffer ~ 2 pL ANTP mix - 1 pL. RNase inhibitor/ribolock R1 % 1
uL MMLV/revert Aid RT {4 » £ =t2c » B & s 45 F s B (Rotor-Gene
Q, QIAGEN, Hilden, Germany) » # {5 > # mRNA F #4578 2. cDNA

13 3+-20°C P o

@) THITERs@FRYF & (Q-PCR)

#-if § H-f 2 cDNA (10 ng/ul) B~ 5 uL ~ p {54 Flendh ¥ 515
(forward primer) ~ & ¥ 513 (reverse primer) (% 3-9) ~ SYBR master
mix & DEPC-water i PCR stripping tube * ;® 3 > &~ B4 5 25
L7 F s (% 3-10) 0 2 i pe T8 5 A 47 P 1 mRNA £ 31
£ 0 F RiEE (% 3-11) ° & {6 ° ™ no-template control 4= melting

curve analysis FE3R P E E R EfF il 4 F k2 % - |2 ¢ * GAPDH
T % %% A 7] (reference gene) » 3+ 5 2. mRNA # g 2 24T (2.
AACycle threshold) # 77 » I #fs 4 #icdp i3t 2 47 (ACt % 77 BIE A 7]
22 GAPDH 2 FF R E % hZ £ » AACt & 7 % L e frl ¥ $ 22
e ACt) ©

43



1. L£RpoEd
ek g RIS d TR I ReRZ AR LR (cm)
R res o T R '

N
3
"
2
s
~E

—z;‘f" «er(? g-ﬁ%ﬁq#é:utaf’fﬁﬁ‘%ﬂ J‘Tlo’t‘:’&-/%/é%’\g4%
_Lq

455 & (paraformaldehyde) %% » & 2% e T e m s 1

° F AR ILBRAME -
(hematoxylin and eosin, H&E) % ¢ > #-ims Fde™

7 =k 30 4

*ET

el ghr F 3 um 2 R Tkl

Dl A e
>4 - 7 ¥ (xylene) ¥ 10 4 45 100% ethanol ;&2 » 11 % £ &
Bl % - =X 5 & 48 90% ethanol ~ 1 4 45 70% ethanol ~ 1 %4 4& 50% ethanol -

1 %~ 43 30% ethanol & 5 4 4& PBS 2 ;% » 15 » £ #-200 puL hematoxylin /f

S ‘%LQ 35/\? ’ ;E’M/:_L’J(/’Jié ﬂ)lof;)‘ffll » =52 %> PBS ¥ 5/,,\?{9 » Bl e
I+ 400 uL Bosin & 30 #) 15 > £ = 14kt 4 A5 % e 2t PBS ¢
Sk iR r BB X2 24 48 100% ethanol &2 10 4 48 xylene i ‘e &

ok RIS E P PR BEAAELR o %7 Erben ¥ 4 (2014) A g &

(Erben et al., 2014; Liu et al., 2018) 2. = % % ?—Vf N ;}ﬁ L8 P

’FT:}T;; PR e dp 4k 4 ‘¥,§'§L"%ﬂfr'9b

Td = A

nie R AR B R (4 3-8)

BFFEA BT EaE lfqﬁ’?%gﬁ;}fi v AR E 47 ﬁ#g’,;&_@{
B Qo x 104 o

3. B LA TZ ARARAP M REA T2 mRNA 2 R E
p GenBank database (NCBI) *© 35 113 2 LA F1 5 7
I W pE g

| & 2% 2+ 313 (primers) °
€ R E& 4 5 & (Real-time Quantitative Polymerase Chain

Reaction, Q-PCR) % 47 + % e % ® 3 CCL2 ~ CXCL1 ~ TNF-a ~ Tff3 ~ ZO-1 ~

Muc2 2 GAPDH z. mRNA (messenger RNA) # & -

(1) 4 RNA # 5~
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)

%% Viennois ¥ + (2013) L= 3 2 & it 4 F 2 “fl By E
DSS » 118 F#PCR 2 & 47 » 32w Fpde™ 1 Po < B s (5 30
mg) *x » ¢ & F«heppendrof ¥ > 4 » 1 mL TRIzol ¥ r/ 32§ 4% » &
(R =k 0 =N ﬁﬁk » F e~ 02mL # 7 (chloroform) # % 10-15
Fro XN FRFE S A4S EFHC (12000 xg ~ 15 min fr 4°C) o B~
S P Fi% 0.5 mL & ~ Archeppendrof ¢ 0 F 4e ~ 0.5mL £ 3 A%
(isopropanol) » fi # % 63 2 B #F ¥ 10 » 48 > sk ) RNA S8 738
< (12000 xg ~ 10 min §r 4°C) &¥% } i = * 200 pL DEPC-water
WA o 4o x 20 uL 8M LICl > % 3tk b 2 0] 2R RNA itk 37 4 (8
M LIiCl 824 = RNA #4 710%) ¢ » i& {73t~ (14000 xg ~ 30 min
v 4°C) » Tyt o R EAFL A e e Fkis g = A
» 200 pL DEPC-water * ;% > i 4r » 20 pL 3M sodium acetate f= 400
uL 100% ethanol & » 3%x3+-30°C X f& & /2 4| RNA 45 1! (overnight)
(3M sodium acetate %87 = RNA #84 710% ; 100% ethanol ¥ ## =
RNA ## ¢1200%)  # {5 » i& {74« (14000 xg ~ 30 min §v 4°C) »
bl R F% {8 > * 100 pL 75% ethanol /& iF » & &t~ (14000 xg
10 min {=4°C) » =25 b i > 14 B 3 B deid i?}#ﬁa‘-ﬁl’sﬁ‘ L i
22 B Pk > B8 7 50 uL DEPC-water W 3% 0 7 {7 4%
RNA o r1 4 3k k& 3Bl 2 RNA 3 7%=k & 0 |r BF iz OD260/0D280
¥ RNA E& & 52 RNA &5 0 F ¢ E4537 2.0 & 77 RNA ¥ &4

B o

2 RNA F # 4% 5 complementary DNA (cDNA)

i# * F 45358 & e RevertAid First Strand cDNA Synthesis Kit °
B~ Frernmicrotube ® 4r > 4 ug total RNA » T 72 DEPC-water -3, 48
43 11l o & B)4c ~ 1 pL Oligo (dT) primer *c » B & feid 4% & &
® (Rotor-Gene Q, QIAGEN, Hilden, Germany) o B~ & 4v » 4 ul
reaction buffer ~ 2 uL ANTP mix ~ 1 pL RNase inhibitor/ribolock R1 % 1
uL MMLV/revert Aid RT 4 » £ =t » B & psid 44 5 s B (Rotor-
Gene Q, QIAGEN, Hilden, Germany) » # {¢ ° # mRNA F #& 44715 2_
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cDNA ##733t-20°C® o

Q) THITEFEMmEHF & (Q-PCR)

#-if § A2 cDNA (10 ng/uL) B~ 5 uL ~ p {524 Flendh ¥ 51
<+ (forward primer) ~ ¥ ¥ 513 (reverse primer) (% 3-9) ~ SYBR
master mix ¥2 DEPC-water 7 PCR stripping tube * /& 3 - 35 EW¥H
525UL:EFF i (4 3-10)» o T pEpipt w8 5 54 47 B 45 mRNA
Z2IE 0 FRIER (% 3-11) ° & {& > 12 no-template control =
melting curve analysis FE: T PF T E R G4 F B2 B - > @ *
GAPDH % 5 %% A %] (reference gene) » 3+ 5 2. mRNA £ R E 17 2°
AMCT(2-AACycle threshold) 4 77 » I 878 5§ #icdy s34 47 (ACt & 77
B35 ¥l GAPDH 2 FF R & 5%k £ & > AACt 2 7 % £ el
$HR 82 B th ACH) ©

(=)CLF *® éni B3k ¥
iz & ELISA :##& % (E-90G, Immunology Consultants Laboratory, OR,
USA) #171gG 2 2 RE ¥ FPFie 739 T2 E -
B #-CLF f#if t& > 254 (3000 xg ~ 10 min fr 4°C) » 3 B~ 1 b 3
oo H#-p o2 R 28 CLF if 3 e > EP M 100l 3= 55 T K 2
9674 ¢ » P HWRE T REF BN 60 A48 B3 (5 1 1X wash
buffer £ 4F ;5% = =t » £ 4 » 1X HRP conjugate (100 uL/well) I 2% p 4455

-

R RF RS 30 448 0 £ =2 1X wash buffer £ 4§ F,m._\z E

ﬁ!‘-\-l——
m &
R

% 16 4c » TMB substrate solution (100 uL/well) ** % 8 6 * Jis 10 » 48 - 5

~

{8 & 34 4e »~ 100 uL Stop solution » > 30 4 & P & * > k2 ex f sk 2| &
(SPECTROstar Nano, BMG LABTECH, Germany) | 2% & ig 450 nm ° fie § %
ek & 9 BSA (0~ 0.025~0.05~0254 0.5 mg/ml) 5 2 & 2 %4 &> ik
Fe#-10 pL n BSA R 52 3 fff# 8 ch CLF 4o ~ 35 963445 ¢ » F 4c »
200 pL 1X Bradford protein assay reagent (Bio-Rad, Richmond, CA, U.S.A) > ¥ %
BEFET AT o A PPN P >R Tk X3 & (SPECTROstar

Nano, BMG LABTECH, Germany) /B % % & 595nm ™ 2 & # 39 FEA -
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Table 3-6. The biochemical analysis.

Sample Type Items Methods
1. Neutrophil
(CD45" CD11b" Ly6G™)
Innate immune 2. Inflammatory monocyte
cells (CD45" CD11b* Ly6C™ CCR2")
3. Anti-inflammatory monocyte
(CD45" CD11b" Ly6C'* CX3CR1")
Blood 1. Th cell Flow cytometry
(CD45" CD3" CD4")
2. Tc cell
Lymphocytes (CD45" CD3" CD8")
3. Bcell
(CD45" CD19")
Treg cell CD4" CD25" Foxp3"
Plasma Inef\l]zrlrlllr;?(t)i;)n Haptoglobin ELISA
1. Th cell
(CD3" CD4")
Lymphocytes 2 Tecell Flow cytometry
Spleen (CD3" CD8")
3.Becell
(CD19")
T Celéiflzlated IL-17A, ROR-yt, Foxp3, IL-10 and TGF-1 | Real-time PCR
I?g:fgén;‘l’l? CCL2, TNF-  and CXCLI |
- Real-time PCR
Colon | Mucosal barrier Muc2, Tff3 and ZO-1
related gene
Tissue damage | Histopathology H&E
CLF Immunoglobin | IgG ELISA
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Table 3-7. Antibodies used for flow cytometry.

Sample Cell type Antibody Catalog number Vender Volume (pL)
PerCP-conjugated anti-mouse CD45 103130 Biolegend 1.25
Pacific blue-conjugated anti-mouse CD11b 101224 Biolegend 2
Innate immune cells FITC-conjugated anti-mouse Ly6G 127606 Biolegend 0.5
PE-conjugated anti-mouse Ly6C 128008 Biolegend 1.25
APC-conjugated anti-mouse CCR2 FAB5538A-100 R&D 10
AlexaFluor® 700-conjugated anti-mouse CX3CR1 149021 Biolegend 0.5
PerCP-conjugated anti-mouse CD45 103130 Biolegend 1
Blood T cells FITC-conjugated anti-mouse CD3 11-0031-82 eBioscience 1
APC-conjugated anti-mouse CD4 17-0041-82 eBioscience 1
PE-conjugated anti-mouse CD8 12-0081-82 eBioscience 1
Pacific blue-conjugated anti-mouse CD4 100534 Biolegend 2
Treg cell APC-conjugated anti-mouse CD25 17-0251-81 eBioscience 1.25
PE-conjugated anti-mouse Foxp3 126404 Biolegend 5
B cell PerCP-conjugated anti-mouse CD45 103130 Biolegend 1
Pacific blue-conjugated anti-mouse CD19 115523 Biolegend 0.5
FITC-conjugated anti-mouse CD3 11-0031-82 eBioscience 1
T cells APC-conjugated anti-mouse CD4 17-0041-82 eBioscience 1
Spleen PE-conjugated anti-mouse CD8 12-0081-82 eBioscience 0.5
B cell Pacific blue-conjugated anti-mouse CD19 115523 Biolegend 0.5
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Table 3-8. Histological scores of colon damage.

S Inflammatory cell infiltrate Crypt damage and epithelial
core Inflammation severity Inflammation extent changes
0 None None None
1 Mild (0-25%) Mucosa Basal 1/3 damaged
2 Moderate (26-50%) Mucosa and Basal 2/3 damaged
submucosa
3 Severe (>51%) Transmural Crypts lost, surface epithelium present
4 - - Crypts and surface epithelium lost

%39 TETEREFEYGF R3] F R
Table 3-9. List of primer sequences for qRT-PCR.

Gene symbol Primer Primer sequence (5' to 3’)
GAPDH F ACAATACAGGACTCTTTCGAG
R GAGCTTTTTAACTGCAGCAAC
CCL2 F CTGAAGCCAGCTCTCTCTTCCTC
R TTCCTTCTTGGGGTCAGCACAGAC
TNF-q F CCCTCACACTCAGATCATCTTCT
R GCTACGACGTGGGCTACAG
CXCL1 F TGGGAGGCTGTGTTTGTATG
R GAGACGAGACCAGGAGAAAC
Mucd F ATGCCCACCTCCTCAAAGAC
R GTAGTTTCCGTTGGAACAGTGAA
T3 F TAATGCTGTTGGTGGTCCTG
R CAGCCACGGTTGTTACACTG
70-1 F CCAGCAACTTTCAGACCACC
) R TTGTGTACGGCTTTGGTGTG
Foxp3 F GGCCCTTCTCCAGGACAG
P R GCTGATCATGGCTGGCTGGTTG
1L-10 F AAGGCAGTGGAGCAGGTGAA
R CCAGCAGACTCAATACACAC
TGF-B1 F GGAGCCACTGCCCATCGTCTACTAC
B R GGAGCGCACGATCATGTTGGAC
L-17A F CAATCCCACGAAATCCAGGATG
R GGAGCGCACGATCATGTTGGAC
RORt F CCACTGCCAGCTGTGTGCTGT
i R CTTGGCTCCCTGTCCTCCTCAGT

F: forward primer, R: reverse primer
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Table 3-10. Mixture solution of qPCR.

Reagent Volume (pL)
SYBR master mix 12.5
DEPC-water 5.5
Forward primer (5 pM) 1
Reverse primer (5 uM) 1
cDNA (10 ng/uL) 5
Total 25
# 3-11 ~ qPCR 2. F Jif 2
Table 3-11. Reaction conditions of qPCR.
Stepl Step2 Step3 Step4 Step5S
Ten?’fé%ture 50 95 95 60 72 95
Time 5 min 10 min 15 sec 1 min 1 min 30 sec 5 sec
Cycle 1 40
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Bonferroni # % {4 %> # & #icdp ¥ £.% Student’s t test #4417 > Hcid 517 mean +

B B

SEM % 7= o F S #icdy > % 457 GraphPad Prism 6 $r#f:8 (7 563 A 47 &2 (5] » 3 p
value < 0.05 % 7+ x4l o
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Table 4-1. Nutritional characterization of A. macrostemon.

Proxiamte analysis Content
Calories (kcal/100g) 95.0
Total carbohydrate (g/100g) 19.88
Crude fat 0.13£0.00
Crude protein 3.57+0.02
Moisture 75.30 £0.22
Ash 1.13+£0.01
Sugars (g/100g) 1.24
Glucose 0.08 = 0.00
Sucrose 0.63 +0.02
Fructose 0.53+0.01
Maltose N.D.
Lactose N.D.
Galactose N.D.
Vitamin C (mg/100g) 442 +£0.21
Crude fiber 1.61+0.03

1. Data are presented as the mean + SD.
2. N.D: non-detectable.
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Table 4-2. Volatile organic compounds in A. macrostemon.

] Relative
# *

No. RT (min) Compound Structure CAS ID Area  Content (ppb) quantity (%) *
1 2.534 Propanal J F-ILt 123-38-6 2766199 8.1 0.77
2 5.486 Dimethy! disulfide = 624-92-0 24369846 71.3 6.81
3 7.053 Hexanal NN 66-25-1 1180731 35 0.33
4 8181 2-Ethyl-trans-2-butenal ST 63883-69-2 951958 28 027
5 9.647 1-Hexanol AN TS N on 111-27-3 1372750 4.0 0.38
6 9.958 2,4-Dimethyl thiophene || 638-00-6 1474541 4.3 0.41
7 12.329 Methyl propyl disulfide N 2179-60-4 38102766 111.5 10.64
g 1269 (&-1-Methyl-2-(prop-1-en-1-yl) L 23838-18-8 25384326 743 7.09

disulfane N
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Relative

- # *

No. RT (min) Compound Structure CAS ID Area  Content (ppb) quantity (%) '

9 14.048 Dimethyl trisulfide P 3658-80-8 19378653 56.7 5.41

10 15.208 2-Pentyl-furan e 3777-69-3 492241 1.4 0.13

11 20455  (E)-1-Allyl-2-(prop-1-en-1-yl) PN _~  122156-02-9 693203 2.0 0.19
disulfane

12 20.846 Dipropyl disulfide 2N ~_~  629-19-6 39673641 116.1 11.08

13 21.249 (E)-1-(Prop-1-en-1-yl)-2- o~ _~_  23838-21-3 36730874 107.5 10.26

propyldisulfane

14 22.236 Methyl 2-propenyl trisulfide N 34135-85-8 780899 2.3 0.22

15 22.902 Methyl propyl trisulfide o 17619-36-2 30699132 89.8 8.57

16 23607 (B)-1-Methyl-3-(prop-1-en-1-yl) - 23838-25-7 14085366 41.2 3.93
trisulfane

17 25.404 Dodecane NG 112-40-3 95460531 Internal standard -

18 25551 Decanal e~y 112-31-2 288339 0.8 0.08

19 25.905 Dimethy tetrasulfide ) 5756-24-1 4709030 13.8 1.32

20 30.369 1-Allyl-3-propyltrisulfane ~— ~~=  33922-73-5 710302 2.1 0.20

21 31.002 Dipropyl trisulfide 6028-61-1 40512299 118.5 11.31

22 31.362 (E)-1-(Prop-1-en-1-yl)-3- ~ - 23838-27-9 33395185 97.7 9.33

propyltrisulfane

23 31618  LoDi((E)-prop-l-en-l-yh) o "~ 115321-81-8 19493528 57.0 5.44
trisulfane

24 32477  5-Methyl-1,2,3 4-tetrathiane 116664-30-3 645781 1.9 0.18
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No. RT (min)* Compound Structure CAS ID Area  Content (ppb) *

Relative

quantity (%)

Methyl 1-(1-propenylthio)

25 35383 2 ooyl disuitice 126876-23-1 3282249 9.6 0.92
26 37.131  4-Ethyl-2,3,5,6-tetrathiaheptane 126876-42-4 1999044 5.8 0.55
27 40.813 Dipropyl tetrasulfide T ~~—" 52687-98-6 548512 1.6 0.15
28 41525 Cis-4,6-diethyl-1,2,3,5- a 137363-91-8 5315985 15.6 1.49
tetrathiane N NS
Trans-3,6-diethyl-1,2,4,5- e
20 41.633 oen <= 034273-77-5 3904198 11.4 1.09
30 42027 L(1-Propenylthio) propylpropyl [ 143193-11-7 3955555 11.6 111
disulfide 2 S N
31 43424  6-Ethyl-4,5,7,8-tetrathianonane 126876-30-0 1149614 3.4 0.32
Total 1048 100
gL -0 =

*RT: retention time
Relative quantity (%): the percentage of each detected volatile components relative to the total mass of the volatile components in
A. macrostemon (100%).
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Fr# ) 135 AE B Je= 2 & 3% ¢ procyanidin A2 ~ nor-y-tropine {v hexitol & it & 4 (% 4-3) -

Fr# ) 135 HEE P {7 2= & ¢ 35 @ procyanidin A2 ~ nor-y-tropine §= menthoside % i & 4= (% 4-4) -

4 43~ 423 AE 2 o A

Table 4-3. Compounds identified from AE of A. macrostemon.

Neutral mass Observed neutral Observed RT Detector

No. Compound (Da) mass (Da) Observed m/z (min) counts Response  Adducts
1 Procyanidin A2 576.12678 576.1264 577.1336 5.6 192350 146753 +H
2 Nor-y-tropine 127.09971 127.0991 128.1064 18.95 114440 108717 +H
3 Hexitol 182.07904 182.0776 183.0849 1.91 56121 56121 +H
4 Siraitic acid C 440.29266 440.2949 441.3022 15.73 58269 54583 +H
5  Bis (2-ethylhexyl) phthalate  390.27701 390.2764 391.2837 5.13 54515 51897 +H
6 Pomolic acid 472.35526 472.3573 473.3646 7.08 47677 47677 +H
7 Nigakilactone H 424.20972 424.2074 425.2147 6.75 54335 45194 +H
8 Hyodeoxycholic acid 392.29266 392.2914 393.2987 19.03 43507 35790 +H
9 Allitol 182.07904 182.0776 183.0849 3.53 32921 32921 +H
13 Blestrianol B 588.2148 588.2161 589.2233 19.03 31248 25421 +H
17 Decumbesterone A 506.32435 506.3224 507.3296 6.45 21241 21241 +H
18 Yakuchinone A 312.17254 312.1754 311.1681 5.81 133464 116511 H
19 Pregna—4,l?r—i((i)i§:e—3, 12,20 37618819 326.1913 325.1841 7.34 77130 70300 H
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Neutral mass

Observed neutral

Observed RT Detector
No. Compound (Da) mass (Da) Observed m/z (min) counts Response  Adducts
20 Dihydroxy stearic acid 316.26136 316.2615 315.2542 4.66 35737 32040 -H
gp  allocatechin (40~>8)- 594.13734 594.1384 593.1312 3.57 28874 24350 H
epicatechin
22 Laevigatin A 802.08649 802.0861 801.0788 5.43 25996 20614 -H
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Table 4-4. Compounds identified from HEE of 4. macrostemon.

Neutral mass Observed neutral

Observed RT Detector

No. Compound (Da) mass (Da) Observed m/z (min) counts Response  Adducts
1 Procyanidin A2 576.12678 576.1269 577.1342 5.64 212935 155448 +H
2 Nor-y-tropine 127.09971 127.099 128.1062 18.93 108438 105770 +H
3 Menthoside 740.19525 740.1965 741.2038 8.92 69366 69366 +H
4  Bis (2-ethylhexyl) phthalate 390.27701 390.2763 391.2835 6.31 81594 68286 +H
5 Chenodeoxycholic acid 392.29266 392.2911 393.2984 6.06 67871 67871 +H
6 Siraitic acid C 440.29266 440.2952 441.3025 18.94 68784 62094 +H
7 Nigakilactone H 424.20972 424.2072 425.2145 6.83 61907 51277 +H
8 Hexitol 182.07904 182.0774 183.0847 6.19 46139 46139 +H
9 Blestrianol B 588.2148 588.2159 589.2231 19.03 45408 39785 +H
19 Quercetin 3-glucosyl-(1->4)-  742.19564 742.1887 743.1959 8.93 37823 37823 +H

xylosyl-(1->4)-rhamnoside

14 Decumbesterone A 506.32435 506.3217 507.329 6.51 26909 26909 +H
15 a-Monolinolein 354.27701 354.2762 355.2835 6.16 28689 24060 +H
17 26,27-Dihydroxy-lanosta- 468.32396 468.3251 469.3324 10.89 29014 22130 +H

7,9(11),24-triene-3,16-dion

18 Epianhydrobelachinal 468.32396 468.3251 469.3324 10.89 29014 22130 +H
19 Dihydro-N-methyl 157.14666 157.1451 158.1524 18.88 21040 21040 +H

isopelletierine

29 Pregna-4,16-diene-3,12,20- 326.18819 326.1914 325.1842 6.91 186157 159719 -H

trione

23 Dihydroxy stearic acid 316.26136 316.2618 315.2545 4.67 35289 32003 -H
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Neutral mass Observed neutral Observed m/z Observed RT Detector

No. Compound (Da) mass (Da) (min) counts

Response  Adducts

24 Laevigatin A 802.08649 802.0856 801.0783 5.45 25651 20199 -H
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Figure 4-1. Experiment 1- water intake and percentage of body weight change in mice after

DSS induction. (A) Water intake change and (B) Weight change. Data are presented as the

mean + SEM. Differences among groups analyzed by two-way ANOVA using the Bonferroni

posttest. *Significantly differs from the control group (NC). (p<0.05)
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Figure 4-2. Experiment 1- effect of A. macrostemon extract on the disease activity index in

murine DSS-induced acute colitis. Data are presented as the mean + SEM. Differences among

groups analyzed by two-way ANOVA using the Bonferroni posttest. *Significantly differs
from the control group (NC). (p<0.05) #Significantly differs from the DSS group (DC).

(p<0.05)
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Figure 4-3. Experiment 1- effect of A. macrostemon extract on the weights of spleen in murine
DSS-induced acute colitis. (A) Absolute weight and (B) Relative weight. Data are presented
as the mean = SEM. Differences between groups analyzed by t-test. *Significantly differs
from the control group (NC). (p<0.05) #Significantly differs from the DSS group (DC).
(»<0.05)
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Figure 4-4. Experiment 1- effect of A. macrostemon extract on the colon shortening in murine
DSS-induced acute colitis. (A) Gross pictures of colons, (B) Colon weight, (C) Colon length
and (D) Colon weight/length. Data are presented as the mean + SEM. Differences between
groups analyzed by t-test *Significantly differs from the control group (NC). (p<0.05)
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Figure 4-5. Experiment 1- effect of A. macrostemon extract on the percentage of innate
immune cells in blood during DSS-induced acute colitis. (A) Neutrophil, (B) Inflammatory
monocyte and (C) Anti-inflammatory monocyte. Data are presented as the mean + SEM.
Differences between groups analyzed by t-test. *Significantly differs from the control group

(NO). (p<0.05) #Significantly differs from the DSS group (DC). (p<0.05)
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Figure 4-6. Experiment 1- effect of A. macrostemon extract on the percentage of T

lymphocyte in blood during DSS-induced acute colitis. (A) Th cell and (B) Tc cell. Data are
presented as the mean £ SEM. Differences between groups analyzed by t-test. *Significantly

differs from the control group (NC). (p<0.05)
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Figure 4-7. Experiment 1- effect of A. macrostemon extract on the percentage of T
lymphocyte in spleen during DSS-induced acute colitis. (A) Th cell and (B) Tc cell. Data are
presented as the mean £ SEM. Differences between groups analyzed by t-test. *Significantly
differs from the control group (NC). (p<0.05) #Significantly differs from the DSS group
(DC). (p<0.05)

68



As hom o RS L 4P M 715 2 mRNA 2§
# 3 18 X F]F CCL2 ~ TNF-afr CXCL1 2~ mRNA # 3£ ([ 4-8) » % DSS
- BNC ey > DC et % m sk @ CCL2 2 TNF-o. mRNA # R £
E
i

‘b “;E,

R FH A W DC e4pvt > DW & DHE 2.2 CCL2 # TNF-a mRNA # IR

=3
[
)

¥ LR (Bl4-8Afr4-8B)e ¥ ¢ » & CXCLI mRNA #3LE ¥ » fl|E v &
k% %2 B (DC 2 vs.NC % ; DW ¥ DHE ‘& vs. DC ) (| 4-8C) -

-
(4]
1

A
¢
2a
T =
=8
3 310
2= *
<o
Zi-'
Ze 5 _X
~ B
- ¢
Bh
D.
NC DC DW DHE
B 5
g 8 o 300p
€ a . E‘n_
23 T35
g £ 6 32
25 Z 2 200
&z — 28
2o = B
[T 1] - —
£z % 2 100} |
3821 — £
w 0°
= ><i'
F ol o 0
NC DC DW DHE NC DW DHE

Bl 4-8 ~ F 5k~ |45 $0 & 10 % ) B2 X % 2 L F5 mRNA 2

' 2

e

=k
Xy

o
Figure 4-8. Experiment 1- effect of A. macrostemon extract on the mRNA levels of pro-
inflammatory mediators in murine DSS-induced acute colitis. The mRNA levels of (A) CCL2,
(B) TNF-a and (C) CXCL1 were determined and normalized to GAPDH. Data are presented
as the mean + SEM. Differences between groups analyzed by t-test *Significantly differs from

the control group (NC). (»p<0.05)
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Figure 4-9. Experiment 1- histopathology of colon tissues in murine DSS-induced acute

colitis. Representative images (40%, 100x and 200%) depicting H&E staining of colon tissues

in mice fed 4. macrostemon extract. Colonic inflammation and tissue damage, including

epithelial damage (3 black arrowhead), mucosal immune cell infiltration (Mpred short

arrow), and submucosal immune cell infiltration (== blue long arrow). Scale bar represents

500 pm, 200 pm and 100 um. Data are presented as the mean = SEM. Differences between

groups analyzed by t-test *Significantly differs from the control group (NC). (p<0.05)
#Significantly differs from the DSS group (DC). (p<0.05)
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Figure 4-10. Experiment 2- water intake and percentage of body weight change in mice after
DSS induction. (A) Water intake change and (B) Weight change. Data are presented as the
mean + SEM. Differences among groups analyzed by two-way ANOVA using the Bonferroni
posttest. *Significantly differs from the control group (NC). (p<0.05) #Significantly differs
from the DSS group (DC). (p<0.05)
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Figure 4-11. Experiment 2- effect of A. macrostemon HEE extract on the disease activity
index in murine DSS-induced acute colitis. Data are presented as the mean = SEM.
Differences among groups analyzed by two-way ANOVA using the Bonferroni posttest.
*Significantly differs from the control group (NC). (p<0.05) #Significantly differs from the
DSS group (DC). (p<0.05)
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Figure 4-12. Experiment 2- effect of 4. macrostemon HEE extract on the weights of spleen in

murine DSS-induced acute colitis. (A) Absolute weight and (B) Relative weight. Data are

presented as the mean £ SEM. Differences between groups analyzed by t-test. *Significantly

differs from the control group (NC). (p<0.05)
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Figure 4-13. Experiment 2- effect of 4. macrostemon HEE extract on the colon shortening in
murine DSS-induced acute colitis. (A) Gross pictures of colons, (B) Colon weight, (C) Colon
length and (D) Colon weight/length. Data are presented as the mean + SEM. Differences
between groups analyzed by t-test *Significantly differs from the control group (NC).
(p<0.05) #Significantly differs from the DSS group (DC). (p<0.05)
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Figure 4-14. Experiment 2- effect of 4. macrostemon HEE extract on the haptoglobin of
plasma and IgG of CLF in murine DSS-induced acute colitis. (A) Haptoglobin and (B) IgG.
Data are presented as the mean = SEM. Differences between groups analyzed by t-test.
*Significantly differs from the control group (NC). (p<0.05) #Significantly differs from the

DSS group (DC). (p<0.05)
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Figure 4-15. Experiment 2- effect of 4. macrostemon HEE extract on the percentage of innate
immune cells in blood during DSS-induced acute colitis. (A) Neutrophil, (B) Inflammatory
monocyte and (C) Anti-inflammatory monocyte. Data are presented as the mean + SEM.

Differences between groups analyzed by t-test. *Significantly differs from the control group

(NO). (p<0.05) #Significantly differs from the DSS group (DC). (p<0.05)
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Figure 4-16. Experiment 2- effect of 4. macrostemon HEE extract on the percentage of
lymphocyte in blood during DSS-induced acute colitis. (A) Th cell, (B) Tc cell, (C) B cell and
(D) Treg cell. Data are presented as the mean + SEM. Differences between groups analyzed
by t-test. *Significantly differs from the control group (NC). (p<0.05) #Significantly differs
from the DSS group (DC). (p<0.05)
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Figure 4-17. Experiment 2- effect of 4. macrostemon HEE extract on the percentage of
lymphocyte in spleen during DSS-induced acute colitis. (A) Th cell, (B) Tc cell and (C) B
cell. Data are presented as the mean = SEM. Differences between groups analyzed by t-test.

*Significantly differs from the control group (NC). (p<0.05)
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Figure 4-18. Experiment 2- effect of 4. macrostemon HEE extract on the mRNA levels of
cytokines and transcription factors associated with Th17 and Treg in murine DSS-induced
acute colitis. The mRNA levels of (A) IL-17A, (B) ROR-vt, (C) Foxp3, (D) IL-10 and (E)
TGF-B1 were determined and normalized to GAPDH. Data are presented as the mean + SEM.
Differences between groups analyzed by t-test *Significantly differs from the control group

(NC). (p<0.05) #Significantly differs from the DSS group (DC). (p<0.05)
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Figure 4-19. Experiment 2- effect of 4. macrostemon HEE extract on the mRNA levels of pro-
inflammatory mediators in murine DSS-induced acute colitis. The mRNA levels of (A) CCL2,
(B) TNF-a and (C) CXCL1 were determined and normalized to GAPDH. Data are presented
as the mean + SEM. Differences between groups analyzed by t-test *Significantly differs from

the control group (NC). (p<0.05) #Significantly differs from the DSS group (DC). (»<0.05)
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Figure 4-20. Experiment 2- effect of 4. macrostemon HEE extract on the mRNA levels of
Muc2, Tff3 and ZO-1 in murine DSS-induced acute colitis. The mRNA levels of (A) Muc2,
(B) Tff3 and (C) ZO-1 were determined and normalized to GAPDH. Data are presented as the
mean + SEM. Differences between groups analyzed by t-test *Significantly differs from the
control group (NC). (p<0.05) #Significantly differs from the DSS group (DC). (p<0.05)
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Figure 4-21. Experiment 2- histopathology of colon tissues and colon injury score in murine
DSS-induced acute colitis. (A) Representative images (40%, 100x and 200%) depicting H&E
staining of colon tissues in mice fed 4. macrostemon HEE extract. Colonic inflammation and
tissue damage, including epithelial damage (3 black arrowhead), mucosal immune cell
infiltration (@pred short arrow), and submucosal immune cell infiltration (mspblue long
arrow). Scale bar represents 500 um, 200 pm and 100 um. (B) Histological scores. Data are
presented as the mean + SEM. Differences between groups analyzed by t-test *Significantly
differs from the control group (NC). (p<0.05) #Significantly differs from the DSS group
(DC). (p<0.05)
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BIEATEE ) Rl E R 30 A40F 1210 & 4 (total volatile components) © B 7 £
it &4 2. 7 & & B ¢ 3 dipropyl trisulfide ~ dipropyl disulfide §= methyl propyl
disulfide & (% 4-2) - F #3230/ &4 & (total mass of the volatile
components) ¥ 5 100%3- 5 & i* &4 enjpit 2 £ 7 ~ ¢ (relative quantity %) - &
POERRI S 2408 (RAITHEET S50 B 5 98.03% 0 £ 45 16 fEE 4G ART £
oo FAAGG 8 M Agah kgt E Ry 4450 gl
il e iy %”f@nﬁ TG I RS AhL B KR o

TG o AT G ER T T Rt o Wu B A (2020) A 7 ATEE ] A5
B Y REEMSTLRRE2IRCESF AP SR EFZ IR ES 0 H
7z £ & B 5 dimethyl trisulfide ~ 1,3-dithiane = methanol % > b 245 M 2 = & o
5211% 2 % 5 5 B 485 ARl S dr o Fob o B55% 4 (2020) 4 A5 27| 4 ERT 2
BRE e DB 55 10/ 4B 4 BB FE L o AAF Y ) 1
7 % dimethyl trisulfide % Z #xit &4 > (FRILF M L hs v 53 i
98.03% > g > H v E% L & (Wuetal, 2020; % £ ,2020) > 7 i F]7 £ 44
HBEFEE S CHAFLR AL 7ixE 2 LR 5 M -

AL M LC/MS gz M AT#E ) s AE & HEE 2 i le 0 % 25
Procyanidin A2 fv nor-y-tropine & it £ 4+ (% 4-3 fr4-4) - R i=§ % A2
(Procyanidin A2) #.f8 % ps#g 1 £ 4 » >t LPS # % RAW264.7 ‘m¥e 3 3
Procyanidin A2 £ 3 #r4| i85 { ¥ jjr% TNF-a - IL-6 ~ prostaglandin E2 - nitric
oxide ™ % ROS z_ i¥* #4] (Wang et al., 2020) ; Procyanidin A2 ¥ 3 & IL-4 3 ¥
2. A g e R e AS49 A 4 cndf it %13 CCL26 > 2 g i 30 X (Coleman et
al., 2016) - +* #& AE fv HEE el = &~ £ & > 2 i da @] HEE ® menthoside -
chenodeoxycholic acid ~ quercetin 3-glucosyl-(1->4)-xylosyl-(1->4)-rhamnoside ~ o-
monolinolein ~ 26,27-dihydroxy-lanosta-7,9 (11), 24-triene-3,16-dion ~
epianhydrobelachinal f= dihydro-N-methyl isopelletierine % i & 4 & 3% ¥ it & 3 i3
KAed & L E 1T o L5 a7 7 4p 21 chenodeoxycholic acid ¥+ % 434 %« Wistar
SETHEG B FAETHR T AW R R S g TR g e
FEF VR4 2 8% (Huetal,2012) o #4 % (quercetin) & - &% L3 g ok
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Echave et al., 2021; Dong et al., 2020; Long et al., 2020; Riemschneider et al., 2021) o
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PRI R FRRGRI T FIRG R YRR &G R P2 451k (Choudari et
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@ IBD & - 0 CLF Rl# % 5 % Jk & 1 1gG (Macpherson et al,, 1996) » F]3* > IgG
kB ehipl TR 5 A% & IBD ,&Jﬁfﬁ B R B2 B dp i (2 ¥R IgG <
1-10 pg/ml) (Brydon et al., 1993; O'Mahony et al., 1991) -
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Fo= UDSSHE | HAERS X » REA S 0 SFFHEAHE 7 5L
BERVEFR A (B4-13) DAlAH"HFLF (R4-1) gLuiEmyppe o
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R R GE L e o SR EE LR BY AT R 2R (Kim &
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H Muc2 §e T3 2 mRNA 2 E F 2 5 47 0 B 20 G BIEE - @ {4 g 2
BADEIRERR > TFF RITE EEF ?Eiiﬁ 1% (Hoebler et al., 2006; Hsiung
etal,2014) o 33t > F & fwmie m?f PiiF0 0 L& Z W H-Y occludin v
claudin-1 ¥ w28 2 v ZO-1 #7222 $ M ER > M AFDT § weid i
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CCR2 2. # i » # ¢ CCL2 #_1%j¢ B P13k e B eiliw e 2R 3 8 W% chb 4ag v 7]
3 (Nakanishi et al., 2015) o F riim® o74g (* 2. 7 fo 4 4|20 2 54 50 » Bojlatie » b
Run o grg Ly gegandng, gAS LR EF LEHMLE Kl
e BB A EEET A RES L i At TS o nRsI L FHEP R
k4% @4 F (Kihl et al., 2015; Schenk et al., 2007) ; £ &_i¢ £ 5 L B M2 B
i A4 o A L ek > IS R R BATTAEAE T o &
M1/ M2 E e imbe & it enT 7> 3055 F R 2.3 & £ & & ¢ (Gordon & Martinez,
2010; Zhu et al., 2014) - You % + (2016) 12 DSS # %] R &M% L2 F 4 F % >
wRF LEEPpRa Ry LI Pt 3y P S S FREG A EEEmE R
RS o AT F A 4o B4 W e e TNF-o~ IL-6 v IL-12/23 22 mRNA #
BT o FRCPBEAIMLLE et F o R Pl L ek 2 2R T
EhE gk RO BT A R B A eR PR Ermie Y A LR
ez & -

WA AR e B adp 3 vk o A2 Ht{er L LF Y 2 Mt
B o FERT > HE e o adF g w2 % (TNF-o ~ IFN-y ~ IL-6 {r IL-
12) &4 e g (IL-4 - [IL-10 fo IL-11) 2 B eh 7 » £ % i 45 202 %G1
B feds W g 2 BT e X Bk o 1 B e i il B o 1
foo A ERYFERFGIrERE LF & (Zhuetal, 2019) - 2 &4 F %
B ) B2 % e sc? IFN-y ~ IL-6 ~ TNF-0fr IL-17A 22 mRNA # £ ¥ ¥
£ FERY UMEETFE 2 - (Chenetal, 2017; Strober & Fuss, 2011) o ¥ ¢t
DSS i % 8% & > H 5 E E Pk B oo RBP4 F R ArI ML E
FE e 2 41 s Frd] NF-xB ejgcis > 2 2 '8 14 TNF-o% BaF 3 w2 e chd |
7R % X BE 28 (Ginzel et al., 2017; He et al., 2019) o

Fo- M DSSHF L HEMS X > @ g P 2o ot FE AR L
BEps 7% g UREPERRaRE (R4S 2HFR <5 28 CCL2
% TNF-a 2z mRNA £ 3% » @ CXCLI 2 nmNA%m€ﬁ4m%¢@§ﬁ%(ﬁ
4-8) » AWML H A o fBFlap ) RABMLE RS A E AR TER o T
o BRI ERE G REFGLRE (B4-9) - FFALES R AE £
B ? AP L A e F oo 02 A% ek W UM TS Y B E O
 HEE 8 ¥ ' Mk e vf @ o sk vt 0 o RS ek fR i i B AT
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B XHBFRESE A INEFLPMFAI R EEFER R ET
FoREIIEE 2T > 255 HEE #& AE £ 5 58 % L2 B o

F o= I DSSFHE L RABS Lo @ w g B L e s P E Pk
b A pug LBE P F T8 (R 4-15) 0 DREFHRS S sk CCL2 ~
TNF-a.2 CXCLI 2 mRNA £ RE (Bl 4-19)0 T3 Bl 2R 2 £ 4
Bt R BAR G (R42D) P ERBALDFETHE > Pr&BF AL bR E
FAEARM AR mERA A LGl %*f%‘ﬁ‘i#ﬁ:l}”ﬁ’ﬁ ER IR I R g
Fhaod > ERPFERTFEFRE - Ra L% R HEE ¥ % K&
) &«xipiﬂf*wlﬁi"? LEE P 5o R A H e s REE AP B RS
CCL2 ~ TNF-a.2 CXCLI 2. mRNA £ £ » #3858 “Eviiﬂ FEEF
bR e B R G R AR AR R 2 LR e R AR ROK o 195
B R HHIEALLS ] 195 HEE it 3 & % i ¢ % &% (peripheral blood) sh = |4
fo miet oo 0 e g g UARM R hEA R RE MY E LR wie R E
BREFULF -

PLh s L v—g vlde m IR TR F % v—g P o IR F K ik 40% ()
4-14A) > @ F - v F B E1T 60% (B 4-5A) » HHF - % LEREMAET LR
BRI RFERSHES L A ER)IPFERFAFLARNLSLER

T o A
I8 IRFEHYRIBELELIBE
T & IBD B His4]7 A& AAF BLER &4 o Fgaot g P &

f&éfﬁTﬂ*wﬂél’L%:gTui ’ /A/EB:_L]? '\m"%l,ii““iﬁé’u Ff@i @éﬁj‘#’;ﬁ
LAT > L DSSHENY L EHI ek > 7 0 F R T e {r B o fic

a«\

B /AR 4 > YR E MLN ¢ o0 T e $ic B 28 o0 (Hall et al, 2011) »

d pL¥ 4o ‘b % T tw® (peripheral blood T lymphocyte) & % & I /2B % ? >
Sefpl B AREEE B o Tt o B T e S lAREF N hE B M s 4

2_— (Halletal,2011) - CD4" T ‘w® § % i ehd £ 3% ¥ {orc & =2 (immunological

inductive and effector sites) > =+ L E TP foF LF K2 £ & H & —‘ﬁ v F o E
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B Tmie Bt HinE > ERYEeEIFG - T L5145 IBD 2 M+ (Shale
etal,2013) o > % } L wmefrFHF A® ¥ 73 2 BEE M CDA BT wre > 5
B FEOTEL B R A S Ea B ERA R T e xHFHNE 4
BHF G PN o A PE AL APCHLR ER > & 14 5 & f6 Th wve
fr Treg fm¥e » T fxd ¥4 g Fih 2 16 2 % & & (Tindemans et al., 2020) -
Th17/Treg fm¥e T 8 #iF g £ K |2 €2 £ & F|+ (Fasching et al., 2017; Yan
etal, 2020) - Th17 im* & IBD &% g 41 ¢ 5§ @ E 77 (L& 3 W Lier ),
PO L AE LR TR DT R RS AR T R R e e R
Sefpl % i 24 WK & (Daniels & Teixeiro, 2015) o Thl7 fm¥e ek (b 3§42 % w2 ok

5

2 52 BT B A IL-6 o TGF-Biljgrimre cnm v 5 IL-21 R 4 ~
mie ek ik i 5 At fS Hp 0 [L-23 dF e e 7 = 3t (Ueno et al., 2018) o @
B e hTreg mbe > B L EF BIFY > AABALAAL oL 6 5
gt 44 > 4R %ﬁﬁ s s TGF-Bfe IL-10 % Fiif L im e e 2 L A4 £ 5 }?5
e d] R e e T e g X F R (Harrison & Powrie, 2013; Pereira et al.,
2017) o A& 15 o B2 %5~ MLN fo% i B1F & ¢ Thl7 o 22 Tregs ‘% & &
FH e (Chenetal,2017) - §RBAF1E ~ Bom » 82— itk 4 4pt > IBD & F 0%
F AL F 4 B Th17 e ez 2 8 540 A 3 IL-17A ~ IL-21 v [L-23 % % e
oM~ A KF X 4o o i B0 dp i (Fujino et al, 2003; Jiang et al,
2014; M. Veldhoen et al., 2006) - Thl7 ‘m?z e %A 4 &2 R ¢ £ XFE 0F Lt
2 E o iR AT Tregs iz cnd Fad X M { 31 A2 718 L F B (Noack &
Miossec, 2014) - CS7TBL/6 -] Bl%5 i ¢ Tregs ‘m?z #ix® B i 50%4c:H > 514 36 &
Eeim i 20 8 40 B L dm e e d chd 0 k4o DSS 3 ¥ eniE % 2 (Zhang et
al,2016) > ¥ ¢t » FH AR % > 7 g mrechd A Flded] > R EF LR
His B g A 4 (Bacchetta et al.,, 2018) o figsk fods 4+ F 5% % 2 I > Treg ‘m¥e ¥
W E R LR BApy £ & (Velikovaet al, 2020) o F]pt » Thl17/Treg fm¥e % {7
Hi$ = IBD 2 B 2 i 4E7F] 2 (Gélvez, 2014b; Mayne & Williams, 2013; Yan et al.,
2020) « P #F7 5 $50 IBD & H sk ik ¥ Treg s op M4 S A A R o b
IBD ,&—‘ﬁi e P IR Treg mPe BB B0 0 F Treg ‘mbe b §,<_%i’:}i:f,iai—é§%:}%ﬁ’x$ FoL
(Dige et al., 2011; Maul et al., 2005; Pedros et al., 2016) ; 4p & cn&_> >+ ¥ — 38§k &2
BB IBD A H R ALY L) Rk et Pk o Treg o el %
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%L%E%?ﬁg4céﬁ (Liet al., 2019; Sznurkowska et al., 2020) » & p| ¥ it F]H Treg m*e
P a mFREFAAERTIEY > NS KPrAERDLEF B B A4
{ % Tregim® > M adF L f 2 |E e

Fo—- U DSSHE ) REMEF L > $ A n ik Thiwme & Teclmbe Wb FF g F—
5 (B 4-6); "3 Thim®z 2 Tc me " SR 2 8 (B4-7) 2LnEm1H7
i o Ja F)eb % & (peripheral blood) 2. T fm¥e % © 2B 3 2% L g > A WA 5
BEFS Thwre Rt B 8 Wkt o JFAKLS 1337 AE ¢ 7957 Th fmve &g

—

TREFRE RFER

H

F o @ HEE P& %o % & W32 4 = oot S
WHHERE LR ez s & FERFHE T LA AERES L2k
5 o
B - U DSSHE ) RAEMRS L > 3wk Thime ~ Tc w? ~ B % » 11
2587 Thime B TcmPe W F P BFTH > BARFTAAR  wiHFEE2
Twiet Blwie v k¥ RBIF LHE (B 4-16f04-17) 52> H5 L] &
P Thl7 fm¥e &8 Treg ‘m’z 4p B 0% jic % % 4% %3 (IL-17A ~ ROR-yt
Foxp3 ~ IL-10 22 TGF-B1) 2. mRNA # & # & ¥ + 2 (B 4-18) » 12 % % & Treg
miz b F o b2 (] 4-16D) 0 5% F1H Treg me chss it 454 7 B2 BT LA D &
£ > NN L APBHPEFD L ERES UKL om0 A2  § e Treg e kv
HAGLEF R NAFLRE TS AL I RGFHEEE F /B R T o
e Bimie b X ERIRES BAHTRERLI S Foow @ %% Thl7 ‘m¥e
fo Treg fm ¥z 4p M ‘w2 ik % #4575 (IL-17A ~ ROR-yt ~ Foxp3 ~ IL-10 ¥ TGF-
Bl) 2 mRNA 2R E ¥ F 7' > T b FFE n % Treg dmfe vb T % o B % Jaipl ]
Wi HEEF it £ 3 A& % a2 FenT e o #0055 245 Th ‘o {v Treg
ez Bl o sgm R BEY LR e R B R EE L E B B e
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R AR L 54 30 BER A 0 R0 GE A B3
i# 2448 - -] W5 AE {v HEE % B|# % 7 procyanidin A2 fv nor-y-tropine & it & 4+ o X
@ a3t AE » HEE & 5 chenodeoxycholic acid = quercetin 3-glucosyl-(1->4)-xylosyl-(1-
>4)-rhamnoside % £ = & o 3¢ & %4 -] $2 355 250 mg HEE/kg/day ¢ 500 mg
HEE/kg/day » 43 DSS#H ¥ | B2 &% L > B Ma AL XL E mie it 5 v A&
PRESEFOT wie o F fojpds < S e g LRGR G ARR o 00 O L iR R
EHEFLZF e Tt AT REFERG > FPEET I RFHEET BB LAD &

sl KF o B EfRELS KL .
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Table 6-1. Summary of experiment 1 results.

3% 200 mg 200 mg
Sample Items DSS AE/kg HEE/kg
(DCO) (DW) (DHE)
Body weight ! - -
DAI score 7 - | (Day14)
Spleen weight 1 0 0
Organ
Colon weight/length 0 - -
Neutrophil 1 - !
Innate immune Iniir;lgzatzry - - -
cells yt
Blood Anti-inflammatory ! ) )
monocyte
Th cell ! - -
Lymphocyte
Tc cell ! - -
Th cell X l -
Spleen Lymphocyte
Tc cell X - -
Inflammatory CCL2 and TNF-a ) - -
Colon related gene CXCLI X - -
Histopathology 0 - l

X: no significant difference compared with NC.
-: no significant difference compared with DC.
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Table 6-2. Summary of experiment 2 results.

3%DSS HEE
Sample Items (NC vs. (DC vs.
DC) DL/DH
Body weight I -
DAI score 1
Spleen weight 1 -
Organ
Colon weight/length 1 !
Neutrophil 1 l
Innate immune Inflammatory monocyte i l
cells
Blood Anti-inflammatory monocyte l -
Th cell, Tc cell and B cell ! 1
Lymphocyte
Treg cell i !
Inflammation .
Plasma evaluation Haptoglobin 1 l
Th cell and Tc cell l -
Lymphocyte
B cell -
Spleen 2 f
Th17 and Treg | Foxp3, IL-10, TGF-f1, IL-17A | !
related gene and ROR-yt
Mucosal Muc2 and ZO-1 X -
barrier related
gene T3 T }
Colon Inflammato
Y| TNF-a, CCL2 and CXCLI 1 l
related gene
Histopathology Injury score 1 !
CLF Immunoglobin IgG ) !

X: no significant difference compared with NC.
-: no significant difference compared with DC.
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