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1. 5-HT3 receptors promote colonic inflammation via activation of substance P/neurokinin-1
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DSS Dextran sulfate sodium (7% 2 7 UHifgS Y 7 A)

DAI Disease activity index (J55 BEVE B IEHE £%)

IBD Inflammatory bowel disease (J&E 415 )

IBS Irritable bowel syndrome GEBECPE JGIE )

5-HT 5-hydroxytryptamine (serotonin; w2 k=)

TPH Tryptophan hydroxylase (kU 7 h7 7 b Fa¥%o 7 —+8)
SP Substance P (7 2 % > & P)

NK1 receptor Neurokinin 1 receptor (== — 11 % =2 1 Z4{K)

VACHhT Vasicular acetylcholine transporter (/Ma7tF =zl v b7 v AR—4 —)
iNOS inducible nitric oxide synthase (7%&8 —f2 (L% FH ABERE)

IL Interleukin (1 > ¥ —12 A ¥ )

TNF-a Tumor necrosis factor (JEFELSEK 1)

IFN-y Interferon-gamma (A > % —7 = 11 /-y)

MPO Myeloperoxidase (I TR/ N—FF X —+E)

EC Enterochromaffin (527 v 28R ie)
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RIEVERZZE & (Inflammatory bowel disease: IBD) 1%, FIZKIG/NME7e &0 TEEILE 2R
D EMRIEMRETH D | EEME KR (Ulcerative colitis: UC) 8 XUV 17— 4% (Crohn’s
disease: CD) DNZFDOREFTH S, WTNHIEATEE OIRTEHEHE & 72> TW\W5b, ik, IBDIX
BKIZZ L, BRZELT V7 Tlddnd SR Tnes, IEHRSETHIBDO BE KT
MO —i& %> TW5d [1], 2013FEOHREHClix, FAEDOUCHEE$13166,060 A, CDEFE
$20339,799 AT, IBDEIATREIZ20 0 AZ X TR Y, ZHUTHEEER O/ CThie b AN
%< EHICUCHOBEEITAKENI R CHRFE2ULL 2> TN D,

IBDOJFRIFEKIRE LTH LN E 2o TV WA, IHERESC ERZANY THEEO R, S
DITIEENHIE 2 EBE L TWD Z ENEEINLTWD [2], T, EEEIERF (Tumor
necrosis factor-o: TNF-a) (X9 E / 7 0 —F )LHURZR & O A W27 iy SIS0 K- Tl 00 7 01 3
RENIBDDOIRFIZEBWTRKRERMRZZET, Whaar be— 3252 ENAERICZR ST
o, L L. Zh b AEYFRREGREIMEIER IS 2 BRI OES 2 <. %7 L
HIGFIEOMHENII 3y L IXE 2RV ORBRTH D,

tr b=y (5-HT) 1, L-NV 7+ 776 MY 77 Rr¥o 7 —8 (TPH)
WLV AEARENDE ) T I UHRMGEDED 1 > Th 5, S-HTIZHFHRHROMLE CES
B E DN, RSB ERIEICGFET D157 v A 8UF04:  (Enterochromaffin: EC) Ffifid CidE
KRN DK% EAK S LD [3-4], S-HTOEMIE, S-HTRBIEKZ T 523, 5-HTZ AR
[35-HT1~5-HTTDTODEZERY T 2 A TPFEL TEY . SHICENLITI4DOH T 7 7
U—IZmEEn5 (Figure 1) [5]e S-HTSFEY 7 X A 7OH T, S-HT3ZFERTE T HA A
F X URNVEERSKRIETH Y | ZOMIET X TGH U XV EHEAZRIETH D, 5-HT
BIRIE, TR, HILE R SRS 0 LTWD [6], MIEEICBVNTH, £< O5-HTR
FARY T X A T OB BTSN, 220 THS-HTIZ A RIL, IGELES, kiR s, 0
S OITIEIEMN: 7 EORFHCERIEL BIE L T D Z ERH LN > T D [7-9], EEE,
4 B OBRRBGIZE W T, S-HT3Z FEEIUEIED TS A ORIWER & LT b5 il - g
TR OBEEGEGERE (IBS) ORFEICHEHR I TV [10-12],

Ghia et al. [13] (X, TPH-1DEIEFE KB LT~ T 2 H L WITPHILERK TH Hp-/ na 7
= =/L7 7= (PCPA) DRIALEIZ LY NRMES-HTE B S~V AT, 7FA M7
it ) U oL (DSS) SBEKNBRAARICMAIESND Z LG LTz, /2. FU=Ftnm
RUP U RANVRUBEZIZY = bRV 2Lk B (TNBSE 72 1ZDNBS) °DSSi#h kil K
BRET V. & BIZIZIBDEEICTH VT, ECHREPCS-HTE &AM 2 Z L AR ST
% [14-16], ZAUHOEIE 6 IBDOFREIZNIAMES-HTABE 5 L T\ 5 2 & BRHEER S LD 23,
S-HTRBERY 7 2 4 7L ORERZ OFIZE L TUIARHTH 5,
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Figure 1. Schematic representation of the 5-HT cascade via 5-HT receptor.
Jason Hannon et al. Molecular biology of 5-HT receptors. Behav. Brain. Res. 2008, 195, 198-213.
(—HBekZE)

WIFFEE TITLART, IEAT oA FEFIRERTH LAV RAZ AL VFHEIND /M
BEBLOHMNARITHD5-7 A T T LI VFRIGRN, S-HT3Z B EIEHEEOZHIZ LY
AREICHIHIEND Z EEH LML [17-18], WXIZ, SHTZAEES T4 A4 7OHTY
S-HT3S ARAIBDOJFREIZBE G- LT 2 ATREME S HEZR S D 23, S-HT3S A RICE B L7
FRITZNETITLILTW R o T,

XX 77 V=BT OV T AZ U APIE NMEOT 2 BN L R DT F R &
L CEICHBEB LI OERMHRRICHFELTND [19], ¥XFF=rOEAT=a—mF=

(NK) ZHEEKREZN LTS, NKZERIZGH 7 HEFIZ R TH D . NKI, NK2B LW
NK3ZHEDIODOH T X A THREFELTEHB Y, SPITEICNKIZEMEK L OB FMEN G
[20-21], {HAEEIZHWTSPIL, THLEES), 1 FEIEO LSS LM TO A 4 ik e
FIZBE LT [22-23], £z, FHRICEBWTIEM XA ZIEET 22 b TEY
NK 152 A AFEGUIRITS-HT3SZ B RIS HUE & R HIR AAI O REIWERNZ X 2 B - @ o VR 5K
ELTHMASNTWD [24-26], SPITMRRLSNTIL, T~ 7 v 77— AFERER. Bk
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MR, IR 2 S b b I END 2 D RIE - EIGEICHBEE LTS Z & bl
HEEhTW5 [27-28],

SPH FE7z. 5-HT & [AARICTH(LE R B DOIRRBIZE G- L TV 5 ATREMEZN /RIZ S 41T %, Engel
etal. [29] 1%, SPHE{E TR~ T A TIEIWT~ U R & Lz LT, TNBSH L KNGI O FR L 23 g
ThdIEa@mE L, £/, NKIZEREIEOKR G NIBDEER~ U ARIGRET /LD
EAWHET L L bRINTVD [30-33], HALEIZI W T, SPES-HTIZIHALE EEMERE D
THENZB W THFAICEREL TWD ZERHMLN TS H OO [34-36], IBDOIREEIZK T D
S-HT/5-HT3% R4 L OSSP/NK 152 AR O BIEIZ DUV TR 5 0272 5 Ty,

AL TIL. IBDOHREIZIS T 5 5-HT/5-HT3Z F KB L OSPNKIZ A EOEE &2 b D
BIELZ DWW T, IBDOREN B EBRET L ThH D~ 7 ADSSHE KGR ET L& VTR
#f L7z, 5-HT/5-HT3 A K38 K OSPNKIZ AT, ZHE THx B ORRRICEIE 95 2
ERHLNTNDHDOD, KRIFHKOHHRE L OREIZOWTIE I STy, L
7235 T, IBDOJHREIZH51T £ 5-HT/5-HT3Z 4 45 L OSPNKIZ AR O&E| & i b o B
DR Z 95 2 L 1X, IBDOJFEEOIMICIN X T, IBDOIEFICBIT 2872/ A NT TV
—DIRBIZEND Z LR SND,



W1

FRARNTUREET R A (DSS) B~ 7 AKBROIFEIZEBIT 5
5-HT/5-HT3 Z FIE D& E

F1H S

S-HT (., MR/ MROEEEE . L ESREORENC B W CEE AR ZH L T\ DA
T LU THY . ERNO 5-HT O 98% S LE R ZAFET 2157 v 281FE (EC)
AR CAER S, O —HITM/NRICEITT 2D DD, 90%LA LD THILE R & R F1E L
TW5 [4], ZTHIFERED 5-HT MELEICHFEL TV DICL b b T HILEICE TS
5-HT OEENZ ST, BB/ WMBERE O FIET ., RM:7e & & OBEN SR> TV D72
JFTHY, Fix OMLERE, FFICIBD & OREIZOWTIIAITH S,

Ghiaetal. [13] 1X. 5-HT A k%3 TdH 5 tryptophan hydroxylase-1 (TPH-1) Bfx 1K~V
A CILFERIRGRPEN IR SN D Z LalE Lz, ZOBKBTFXE~ T ATIE, #Hk
BIZBT 2 S-HT 3B LTS, L7eh - T, ZORERIL IBD OFFRBICNKM: 5-HT 2355
LTSI EZRBELTND, L L, KIBROIFIEIZEIT 5 5-HT O&EEOFEMIZ OV T,
S-HT Z KRV 72 A4 T L OM#EZED TR TH D, BHETIILIT, AT v A FEFR
JE#L (Non-steroidal anti-inflammatory drug: NSAID) |2 & U #Filt S5 /MBtEE DR A2, TPH
FHE3KCd % p-chlorophenylalanine O FTALE (2 &V NI 5-HT % fhde) S B 725404 F CIli#EH
IS D Z e admE L [17], S HIT. K 5-HT A REEORELRFI LIz L 2
A, 5-HT3 ZHEEEGIEO A0 NSAID FH/ MG HE A A EICIE Lz, 2o OfERIE,
NSAID #id/NMGEEOIFRRRICHNIANE 5-HT B L OV S-HT3 ZHEENES LT\ D 2 & &R L
TWb, PIBARITHD 5-7 04y T30 (5-FU) sFRIBRICR LT 5-HT3 /KR
OGRS MEIN R Z %M L7 [18], LAvL, IBD OJFREEICEIT D S-HT/S-HT3 %5
ROBE, & 5IITRRROERE - HEOHF IOV TIEARIHTH 5, IBD DIFEEICKIT S 5-HT
DEFENZDOWT, S-HT ZH/EY 7 X2 4 7 L OEEP 520235 2 &k, IBFRIENE LTo
AHEZHONZT 2P0 bHESHL L ZATH D,

ARE T, IBD OJFREIZIIT D 5-HT/S-HT3 ZHEDOBH 2o\ T, fRFER 72 IBD Ol
ETNTHDLTXANT Uil FY s (DSS) #FE~ U AKMKEZHWT, 5-HT3 %
BRFEHUER DR A FLICHRRT Lz, & 512, 5-HT B X OV 5-HT3 ZREDOIE 04 B L KRG
RIIERFIZ I 1T 2 B A SR 7R FIEIC L VAT 95 2 & T, IBD OJRBEIERRIZE
(7 % 5-HT/5-HT3 2 AR DB EIfR I 2 3 2 72,



28 EBRAME L Tk

1. EBREWY

FEBRIZ1E 9-12 BB O IEM: C5TBL/6T ~ 7 A (20-24 g) (SLC. ) ZfEH L7=, i
YR FERGEIECh IR 22 £ 10 L OV 12 FFE IR & 72 2 REE T ClE L. ERAES
FOKEKRAZ BRPOKSE7z, | BRI ETPHEEE Lo, BELICHS T 2TV, ERE
ITolz, AMRIZE T 28 FEFHITT X TREER R FHMEREZERICHFE L, KRE2G
7= BT TRHESEER K P B KR IR ) [CHE U CIE L7, F7o. BRI ARRIVE &
A RTA 2 [5,37] ([ZHI-> T, EFESTFLTVD,

2. fEHHEY

TXANTURRET Y 7 A (DSS) X, FuYeHiZK (Molecuar weight: 5,000; KPk) L 0%
AL7. 5-HT3 SRKEHFE THLIFEL b, 7277 283 (Fm) kv Jfk5u
7e72&, A& & b i3 LKT Laboratories  (St. Paul, MN, USA) XV EEA L7z, B/LARF
vAFLELE—R (CMC) X, THT7A4T7 A7 (F#) LVMEA LT, DSS i, #&EEMN
2% b L<IE 25%ERb LA A A= A —F &% — (BSRC) @ Specific
Pathogen Free (SPF) = U 7 NDOJKE K /KEK THM L THEH L7z, 7F& ba (3L
7 0.5%CMC IRIRIZIEfR, oA Xt b a X E LR 0.5%CMC ¥R TRl L C il
L7z, 25 5-HT3 S ARMIEGERIIME A ERNCHE L, 0.1 mL/10 g OFRETROKL LT,

3. THRALMTUMEET MU A (DSS) S~ U AKRM%

DSS FHEKIGRIL, ~ 7 A2 2.5%DSS @ik Z# 10 A, #6KA Mrad AW TEB#k & &
HI IRV ERSE, BMAMICKEELRE L, TH - TiA8% Lz, S-HT3 SR80
i chHr 7 brr (001, 0.03 BLN0.1 mgkg) BLOA L F & hrr (5 mgkg)
X1 H2EREAEEZ 10 B To72, £/, EWEE (Normal #f) 35 KOS HEECTH 5 DSS
HMALIERE (Control ) 121X, WEH AKEKEZ BHRAK S, FEED 0.5%CMC %% 0 #H
517,

4. Disease activity index (DAI) A =27 O FEAM

DAI % Wirtz et al. [38] 3 X U8 Ghia et al. [39] D HIEICHEL TiT-72, T7hbb, 8O
HIEAE (0-4). FH (04) BLOTFM (04) 2ZhZhAa7LLAF LK (Table 1),
FEFE P O ML, Hemoccult I SENSA test (Beckan Coulter, Fullertonm, CA, USA) % F\\ T
I L7z, DAL 2 27 OFAMEIL 0. FKIEE 12 TH D, DAI OFFliiE, 2 AOFHEHNE
BTiTV, FEHEEREH L,



Table 1. Disease activity index (DAI)

Socre Body weight loss Diarrhea Bleeding
0 <5% normal no blood
1 5-10% soft, but still formed occult blood in stool
2 10-15% very soft traces of blood visible
3 15-20% diarrhea grossly blood stool
4 >20% severe diarrhea rectal bleeding

5. Myeloperoxidase (MPO) V& MHDHIE

R RERE A~ D 47 BRIZHE D51 C b 2 KIB KGR MPO TEEIT, Bradley et al. [40] D JF515E% —
B ZE L THE Lz, $7bb, DSS AERE R ICEMW 2 RIET A TER S, EENoHk
WpE TR Lz, km Lz v BEAEEEAK (PBS) CTIHENZ TG L, Mikoirir
FERBNDEAGICIR > CT—# &2 7Y 7 LT, 0.5%RAA~AFHTFL R AFLT
=7 LAATR (pH 6.0; FoYeflisk, KBK) Z&dTe S0mM U U ERBEENLH CH T A-H T AKETY
FTAYP—ZFHWTHE LI, WERLEZSEY L IET ey - RIATAZREZHOTA
RS & iR A 3 [E#R VR L72# . 4°C. 2,000 rpm T 10 3 EELSEELT7Z, ~( 2707 L —
N (AGC 77 /77 A &) (2, ML L7z BJE Spul & 10 mM U ER#EE#K (pH 6.0) 95 uL
BIW 15 M 0 o7 =P R (Sigma-Aldrich Co. LLC, St. Luis, USA) % &ie
0.0005% (w/v) EER{k/KIEK (FoGHEEK, KBk) 50 uL 2L, 4% 7 v d 450 nm 1238
JAWNEEE~A 7 v L — Y —X— (MULTISKAN GO; Thermo Fisher SCIENTIFIC,
Massachusetts, USA) THllE L7z, MPO I&EMEIZRSIC L= > CHIH L=,

MPO activity (pmol H,O,/min mg protein) = (OD/min) / (OD/min H,0,) X mg protein

6. KV A U A L mRNAFBBLOEE

DSS AL, 0, 3, 73K N10 A HOKRGHMA RN L, Ok L7z PBS T L7k, =
NEABRGENL 2500 B Y . RNA later (Ambion, Austin, TX, USA) & L. i3 % % T 4°C TIAF
L7-. KIGGHAET D4 RNA X, Sepasol RNA-I (7747227 HH) MW, 771
Ve HTARETFTA =LV EEIL LTz, Sepasol RNA-Il D 1/5 BED 7 v vkl AET
ML CHERERRFN L 7=, 4°C. 14,000 rpm Tim Loy EfE L7z, [\ L 7= B3 OKFR) 127 500 L
DAY TaELT Ia—)LE AN~ 7T 2—TITFNIER L, iR T 10 0 EE L
72, 4°C, 14,000 rpm TOoBEL 7, EEZREL, WWEY (2 RNA) & 75%~ % /) —
VIR T L7-% . Az L, Diethylpyrocarbonate (DEPC) WLBE/KIZIEMR L7z, WfisE G
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I%. PrimeScript Reverse Transcriptase (% 7 7 | #i#&) % HWNTIT o 7o, TEEE#ESER -0 (TNF-o;
MA097070) . #% &R —FefrZEFEAKEESE (INOS; MA063888), A > # —7 =11 -y (IFN-y;
MA025911), A > Z—nu A F>-17A (IL-17A; MA086724) ¥ X TVIL-10 (MA029057) mRNA

FBLEOWEIZ, VT NEA LWEETRY A7 —EBHE KIS (Real Time RT-PCR) 12 X V1T
>72, I Tod % SYBR Premix Ex Taq (# 77 7| &#) 2LV, Thermal Cycler Dice® Real
Time System I (¥ 17, &) ZHWT, 95C 30 8% 1 %A1 7 1%, 95C5 #, 60°C 30 #»
%40 A 7 NMATWIE L=, B-7 7 F > (B-actin; MA050368) EisF A2/ U AF—E L ik
B & L. AACHIEIZ XV &l s T ORBLA XIS ER L, AFRICBWTHW &/
7 A ~—I%, TAKARA perfect Real Time Primer 7" — b A7 A X VIERIL 7=, KBRS
LY A N A4 > mRNA JEBLE (X, B-actin mRNA (2 CTHEEHE(L L, IE7EE (Normal #£) ¢ mRNA
FBHEICKT HE L TERR LT,

7. HOGSE ARG

DSS L& 3, 7H XV 10 H H & DSS RALE (0 HH) ORIGHAZfiH L, Jkin PBS T
Vet L7ctk, 4% "7 BV L 707 e B (ROEHEEE, Kx) < 4°C, 2 FHEE L7, PBS T
E BT 4C, 2 RFRIALE L7214, 20% A 7 10— AR L, 4CT—HiA > Fa— kL7,
N AE R A2 K A 7 A A & Optimal Cutting Temperature compound (Sakura Finetek, X))
EAWCHMAOE L, 7 744 A% v~ (Leica Instruments, Nussloch, Germany) % H\CE X
30 um DYIFIZ L MAS 2 —F 4 U T AT A RH T A (RARAEF. KBx) RIC#E) L7, 5-HT,
5-HT3 =&K&, CD11b (w7 v 77—~ —7%—), Vesicular acetylcholine transporter (VAChT:
o UAEERR~ — 1 —) BLX O T A Z & P (SP) O sz Y4 1% Matsumoto et al. [41]
DI EEBEIAT o7z, LTI, RETHWZ —RFULAS KO ZKkEUAEZ RS (Table 2 3 &
03),

Table 2. primary antibody

Target Host Consentration Company
anti serotonin goat 1:4000 Immunostar, Hudson, WI, USA
anti 5-HT3 receptor rabbit 1:100 Calbiochem, Darmstadat, Germay
anti CD11b rat 1:400 R&D Systems, Minneapolis, MN, USA
traifs,tli)c\)]retiecru(lsff&léch}}l“) goat 1:4000 Phonix, Burlingame, CA, USA
anti Substance P guinea pig 1:4000 Abcam, Cambridge, UK




Table 3. secondary antibody

antibody Consentration Campany
fluorescein isothiocyanate-labelled donkey 1:400 invitrogen by Thermo Fisher
anti-rabbit ' Scientific, Massachusetts, USA

tetramethyl rhodamine isothiocyanate-labelled invitrogen by Thermo Fisher

1:400

donkey anti-guinea pig Scientific, Massachusetts, USA
tetramethyl rhodamine isothiocyanate-labelled 1:400 invitrogen by Thermo Fisher
donkey anti-goat ' Scientific, Massachusetts, USA
tetramethyl rhodamine isothiocyanate-labelled 1:400 invitrogen by Thermo Fisher
donkey anti-rat ’ Scientific, Massachusetts, USA

Thbb, TRHEOEERNESEZESTEOIC, 274 KH T2 LOMBYIAIC 10%
normal donkey serum Z ¥R L, |E T I 12 v X% 7 %1T-72, 0.2% Triton X & f PBS
(PBST) T 3 [EIWei#e. —RPUL (Table. 1) ZIRMN L, =R T 40 KA o F 2 X— F L7,
PBST T 3 [RIFE 4 AR & 2 X7 Z AT 5 72 & —IRBURIZ KT 5 ik Hiik (Table. 2)
AWML, 4 FEFEIR CA > F 2X— h L7z, PBST T3 [HHtc, W —T 7 A CHEER X
OBZYeta (DAPI) %175 72 (Hard Set Mounting Medium with DAPI; VECTOR LABORATORIES,
California, USA), Bt MBI EICIT, 7 vt LA v A VT4 T F— b (488 nm)
FITT T ATFAE—EI LAY TATTRr—F (543 nm) (i L7 RIS E LTz
M SEEMEE (FV-1000 ; 4V 0 82B LI NAIRT; =232 HiE) ZHWT, 0.5 um O
T 50-60 MDY G2 #E LTz, £ D%, Fluoview X—Ya v 1.7a Y7 by =T (4
YRR W) D Z-AB v 7 AT KX 0RO G A B E ISR LR L 72, 200
IR O A SEMEE T CACEF AICY T L2 KIBKERE T IZ R 5 100 pm® 72 © OS5 sE 5
HEIRF L OB DS 2 55 L=, F£72. Imagel1.48v VY 7 b U =7 & T 200 53T,
100 pm? (23317 2 7K Wi O RSB - 12 38 1 B S I tE A O R S 2 e Lz, £ To

FHANE 2 4 OREZIC LV ERTITWV., EAEERL L,

8. MAM RIS

AR FBT 57 — 2 B LORFHFIIREHET, SEHEFIC 3T 2 FERREHE & T3 2 HE
BRI 2 [42], 7 — 2 ITARMEFYY + fRYERRGE (S EM.) & UL TR LU, BERHERHTIZ
IZ Graphad Prism 6.0f (GraphPad Software, La Jolla, CA, USA) fi#tT Y 7 & Hwiz, KiFDE
S, MPO {EMH:, MiROAKB LR &, £ L THIROEIZE T 2 5#1AH BN one-way
ANOVA (2 X W EEARDEH Z e L /3T A MY v 7 f7E & LT Holm-Sidak D2 H LR E |
% L <I& Student O t EZHNTITo7, —J5. DAl 2= 7 fHARFHIF T3 K OY mRNA
BB 20 A B M1 Kruskal-Wallis @ one-way ANOVA (2 X 0 A D ¥ & i
L. /o2 Z A MY v Z78E S LT Dunn OZEEEMREZ W TITo72, WTHOHEF
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MAEEMS., PAE<0.0S DLEAICAERTHD EHE LT,



H3HI RS

1. 5-HT3 ZAEEGEE O 512 X 5 DSS # ik KM% o #ii 2h 2R

2.5%DSS IRIE D B H AR K$E5-1Z, Control FEIZI W TR HAYRAED B L O FH « Fiinz
FE L, 10 HEIZEIT 5 DAIIX9.4+0.7 28 L, Normal B DAl A =27 (038+0.2) &tk
i L CHEICHE KL (Fig. 1A), S-HT3 ZAKEHETHLT7EE Fr (001, 0.03 B X
V0.1 mg/kg) DOFEIL, DSS REIZ L D REREA B L OVFH - TilAa#md L, 10 B BiZBT
% DAL O RITHABEKFHD 0.03 mgkg UL EOFAETHEIZHH S, 0.03 BELW 0.1
mg/kg DHEIZISIT D DALIZENEIL64£09FB L5109 Tholo, 5-HT3 KN
FOMRE S BITHFET 5720, o 5-HT3 X/ URENE TH L4 F ot brsizonT
LR 2 T o728 2 A, DSSALEIZ L D DAl OHRIZ, 7 huer L RRRICH
ey (5mgkg) OEGAEIZHMH S, DAIIL5.6+08 ThHh-o7o,

DSS FHE KGR E T BN T, EEOREIKF L TRIBORMABIERIN D, A
ZEIZB VTS, Normal BEICHEIT D2 RIBOE Z1X8.7+02cm Th o723, DSSALE 10 H HIC
FRGOE 136401 ecm £TEMLZ, & b (0.01, 0.03 3 X000.1 mgkg) D&
0%, DSS ALEIZ L D KNGO ELHE 2 A2 0.01 mgkg DHENSAHEIZHHI L, K
BOEIIZENZENTT£01, 7.9+02 BELW 84+£02cm Th-o7- (Fig. 2B), [AlEk72 DSS
B X D RIGOFEMEOMEIFIL, A F o hry Smgkg) OEGICE-THERD S
. KIFEOEX1282+02cem Thoiz,

FAAR A AOREMIC 3\ T, DSS ALE 10 H H @ Control BED KA CTI1X, EROBEE, Fl
R DK RO JEJE 36 L OVE FE D RIEMEM AL O 2 M 23 sl T & MRk A 27713 3.1+ 0.3
THhHo7= (Fig. 2CB X WU2B), 7Ft& Frr (001, 0.03 B XL000.1 mgkg) DOFHIL, DSS
QLB X 2 AR F 095 2 B AERY 7> 0.03 mg/kg DHENSAEIZHHI L, 0.03 BLW
0.1 mg/kg DHEIZEBIT HMFEFAIA T IXENZN 23203 BLVC 15203 ThoTo,
Fot hu o5 HEEEIC, DSSAEIC L DMEFIH AT %2 1.6+02 FTHRICIETS
w7,

KGRI~ D G HERIRE O FE 12 C & 2 KAGHLRL D MPO 1& 11X, EREIETIX 0.03 £ 0.01
umol H,O,/mg protein Td> > 7273, DSS ZLi&E 10 H HIZ1X 0.09 + 0.04 pmol H,O,/mg protein £ T
FZHICHR L, Zo#ERKiI7EE ey (0.1 mgkg) BIOAF v har (5 mgkg)
DOEHIZ L HAEIZHIE S 4v, MPO {EMEIZENZ4L 0.03 £ 0.02 3L 0.04 £ 0.01 pmol
H,0,/mg protein Td > 7= (Fig. 3),

LLEDORER LY . DSS FHE KGR ICIH T DIKHEBA . TR - T, Mk ER L0
BRI 72 EORIERIS T, S-HT3 ZREETHE THLT7EE hr v BLOA ¥ ok b
YOEEIZEVAEBICHHIT S Z KB Lz,
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() sk

Figure 1. Effects of ramosetron (Ramo) and ondansetron (Onda) on increase in DAI during
DSS treatment. Animals were exposed to 2.5% DSS for 10 days, while Ramo (0.01-0.1 mg/kg)
and Onda (5 mg/kg) were administered p.o. twice daily. DAI was determined on days 0, 3, 7, and
10 following the onset of DSS treatment. Data are presented as the mean = S.E.M for 8 mice per
group. *P < 0.05 for the comparison with control mice (DSS); #P < 0.05 for the comparison with
normal mice (DSS untreated).

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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Figure 2. Effects of ramosetron (Ramo) and ondansetron (Onda) on DSS-induced shortening
of colon length and histological damage. Animals were exposed to 2.5% DSS for 10 days, while
Ramo (0.01-0.1 mg/kg) and Onda (5 mg/kg) were administered p.o. twice daily. (A) Colon length
and (C) histological score were examined on day 10. Data are presented as the mean + SEM for 8
mice per group. *P < 0.05 for the comparison with control mice (DSS); #P < 0.05 for the
comparison with normal mice (DSS untreated). (C) Representative images of DSS-induced
histological damage in the colon.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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(umol H,O,/mg protein)
o
>
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(DSS)
Figure 3. Effects of ramosetron (Ramo) and ondansetron (Onda) on increase in MPO activity
during DSS treatment. Animals were exposed to 2.5% DSS for 10 days, while Ramo (0.1 mg/kg)
and Onda (5 mg/kg) were administered p.o. twice daily. MPO activity was determined on days 10
following the onset of DSS treatment. Data are presented as the mean £ S.E.M for 8 mice per
group. *P < 0.05 for the comparison with control mice (DSS); #P < 0.05 for the comparison with

normal mice (DSS untreated).

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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2. DSSH#HERBGRDIFREIZI T D RIEMEA T ¢ =—Z —FBLOR A Z1L

2.5%DSS ¥R D H BHEROKEE G- 13, KB TIZ31F 5 IFN-y 38 L OVIL-17 mRNA 581 % 2
BHUZHE R L. ZOHRITT HBIZEKRKICEL (EAZN0HBED9.7+£508 L 1U06.9+2.1 %),
ZH DO RIL 10 B BIZIEEES Lz (Fig. 4), —J7. iINOS 3 K U TNF-a mRNA #8113 DSS
WUEIZ X DRRHAICE R L, 7 HEUBE D S OR8N BE I, DSS &E 7 HEIZE
(7% iINOS ¥ L UF TNF-a mRNA BELOWKITZNZEN0 HHD 98+43 B LT 48+1.1 15T
& o7z, IL-10 mRNA JEH1T DSS LELZ & 0 AT 52T S B o 7z,

20 -
-O-iNOS

5] & TNFa
—— INF-y
- IL-17

MRNA expression
(relative to day 0)
=)

Days

Figure 4. Changes in expression levels of various inflaimmatory mediators during DSS
treatment. Animals were exposed to 2.5% DSS for 10 days. Expression levels of iNOS, TNF-a,
IFN-y, IL-17, and IL-10 mRNA were standardized to that of B-actin mRNA and normalized to the
mean value for day 0 (DSS untreated) at each time point. Data are presented as the mean +£ S.E.M.
for 8 mice per group.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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3. RIETEV A B A > mRNA I KIZHT D 5-HT3 A RIEHK O R R
DSS &L 7 H H O KGRI F1F 5 iNOS (Fig. 5A). TNF-a (Fig. 5B). IFN-y (Fig. 5C)

BELWIL-17 (Fig. 5D) mRNA FHULLNZ I Normal #£D 6.7+3.7, 33+0.6, 79+42
TN 45 £ 195K Lz, 2RO KIT S-HT3 ZREEEEETH 7T Fry (01
mg/kg) DFEHIZE Y TN Normal BED 1.9+£04, 1.3+£0.1, 23+0.6 BELO 1.2+0.2 1%
FOMHl ST, RIS, A Xt huer (5mgkg) OBSH DSS ALEIZ LD Z LD RIE
PERAT ¢ ==X —FBLOB K% Z 21 Normal #£D 1.2+0.8, 1.6+ 0.4, 2.0+£2.5 BLV 0.4
+£0.4 5 F CTHIHI L7z, IL-10 mRNA Z8LE DSS AL, S HIZIET7EE hr Bl O &
tharOBEHIZE > THHLELITRO b~ 7- (Fig. SE), 26 OREFEND, DSS
ARG RBIC BN TIE, FHERIEMEA T ¢ =— ¥ —REOWRKPBE I, Zh b DK
TWT Y 5-HT3 R ARFEHEEOBEGIC IV If S 2 2 RPN T,
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Figure 5. Effect of ramosetron (Ramo) and ondansetron (Onda) on DSS-induced expression
of inflammatory mediators in the colon. Animals were exposed to 2.5% DSS for 7 days, while
Ramo (0.01-0.1 mg/kg) or Onda (5 mg/kg) were administered p.o. twice daily. (A) iNOS, (B)
TNF-a, (C) IFN-y, (D) IL-17 and (E) IL-10 mRNA expression were standardized to that of B-actin
mRNA and normalized to the mean value for normal (DSS untreated) mice. Data are presented as
the mean £ S.E.M. for 8 mice per group. *P < 0.05 for the comparison with control mice (DSS); #P
< 0.05 for the comparison with normal mice (DSS untreated).

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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4. KIBRKPBUZEIT 5 5-HT Bt of B &AL

KGFBIZ 3T 5 5-HT R BL A SRR IICRTT Lz, IE# KIBHBIZ I\ T 5-HT 8Bl
DIFE & A EITIEFDOMBERICFR O S, 5-HT Bt 393 £ 29 8 TH -~ 7= (Fig. 6A
BLO6B), 2.5%DSS ALiEi%, KIGKEIZIIT 5 5S-HT BtEMiaz & A i+, 7 A B
WCHRRICELZZD (1162111 {#), 10 H BIZIXIFFEER LW E TR LT,

A

Day 0 Day 7

B 150 +

100+

50 -

Number of EC cells

Days

Figure 6. Change in the number of 5-HT-immunoreactive cells in the mouse colonic mucosa during
DSS treatment. Animals were exposed to 2.5% DSS for 10 days, and the number of 5-HT-positive cells
was determined immunohistochemically using an anti-5-HT antibody on days 0, 3, 7, and 10. (A)
Representative images showing immunohistochemical detection of 5-HT-positive cells on day 0 and 7. Scale
bars: 50 um. (B) Data are presented as the mean + S.E.M. for 8 mice per group.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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5. KIBRFBICEIT 5 5S-HT3 A KR BLOZEAL

KGRI 315 5 5-HT3 S AR DO FBL &4 S0k 7RISR Lo, IER RISV T
(%, 5-HT3 2RI TR T g OfRARMEIC . £ 72— HMaskICiR o iz (Fig. 7A), IE
HRGAEEIZ 31T 5 5-HT3 A RGHEMRR OB K OR S1X, 2AEi11.6 £ 0.9 KRB LW
556.8+37.7um Th o7, 2.5%DSS L& 7 H HIZiX, KBMEICI T 5 5-HT3 S &R0
ROBB LRI, ZNE17.7+£0.1 RIS L 10994.0 £55.0 um (2 F TEHNIH K L 7= (Fig.
TABELWTB), —F., S-HT3 ZREREHEMEOZ T~vr v 7 7y — ke EOREMEMZO~
—JH—"Td 5 CDIIb LHFE LA, EF (1204 ) L OKBRKMBICIIT 5 5-HT3
BRI A (1.4 0.5 8) ORIAT HZ{RITERD v h> 7= (Fig. 8A 3 XUV 8B),
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Figure 7. Change in the number and length of 5-HT3 receptor (5-HT3R)-positive never

fibers in the colonic mucosa with or without DSS treatment. Animals were exposed to 2.5%

DSS for 7 days, and the expression of 5-HT3R was examined immunohistochemically. (A)

Representative images showing the expression of 5-HT3R in the colonic mucosa of normal (DSS

untreated) and control (DSS) mice on transverse and horizontal sections. Scale bars: 20 pm.

Arrows indicate 5-HT3R-positive cells. (B) The numbers and lengths of 5-HT3R-positive nerve

fibers were determined in 100 um squares on horizontal section. Data are presented as the mean +
S.E.M. for 5 mice per group. *P < 0.05 for the comparison between normal and control mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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Figure 8. Change in 5-HT3 receptor (5-HT3R)-positive cells in the colonic mucosa with or
without DSS treatment. Animals were exposed to 2.5% DSS for 7 days, and the expression of
5-HT3R-positive cells was examined immunohistochemically. (A) Double staining of 5-HT3R
(green) and CD11Db (red) in a horizontal section of the colonic mucosa in control mice. Arrows
indicate typical double-positive cells for 5-HT3R and CD11b. (B) The numbers and lengths of
5-HT3R-positive cells were determined in 100 um squares on horizontal section. Data are
presented as the mean = S.E.M. for 5 mice per group.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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5-HT3 ZRERGIEMR 2 RET 5720, 2 U AEEiPER~— 1 —TdH D VAChT B L OV
PR DM TR~ — I —Th 5 SP & DHOE " HREY A LT > To, IEF KRBV T,
5-HT3 ZBARGIEMRE & VACKT BEYEFRE DGR 1T, B L OR SIZB W TEN LTI 90.3%
BELU85.9% TH -7z (Fig. 9A B LV 9B), DSSALE 7 H B O KIGRIEFIZEB VN TIE, EH
FERR & LElS U C 5-HT3 2 FAREGVERRR 134 B ISR L 72 A%, VACKT BPEmpi £ & 21kt
T AR L LT S-HT3 A ERBEBMEMRRIZI T D VACKT BRI, BB LRI IZBWTE
NLZI 60.0%F LT 56.5%ICF TIRT Lz, —J7. IEHW RBRIRICIKIT 5 5-HT3 Z ARG
IRIE, < —H2 SP MM TH DI\ E T, ZOBMERIIHEB LI ORI BV TENE
AL 19.7%3 LV 19.4% Th o 7=, DSS i 7 A H O KIGHRKEFEZ BV CTiE, 5-HT3 41K & (A
BRIZ SP G PERRRE S BAZE (N L, 5-HT3 I FIEGIEMRRIC R T 5 SP GERITH B LR S
IZBWTENEI 44.2%FB LT 44.9%I2F THEICH K L7 (Fig.10A 3 XV 10B), BL EOjfE
RV EFERBHEIZRS T S-HT3 ZARIZEE LT U AEEMEMRRICIHBL L T2,
RIGRAEETIL 5-HT3 &ML SP Btk — UK DA FI AR I I W CRED R T 5 Z &3
BH O MR o7,
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Figure 9. Changes in the number and length of 5-HT3 receptor (5-HT3R)- and VAChT
-positive nerve fibers in the colonic mucosa with or without DSS treatment. Animals were
exposed to 2.5% DSS for 7 days, and the expression of 5-HT3R and VAChT was examined
immunohistochemically. (A) Representative images showing the double staining for 5-HT3R
(green) and VAChHT (red) in normal (DSS untreated) and control (DSS) mice. Scale bars: 20 pm.
Arrows indicate double-positive nerve fibers, while arrow heads indicate nerve fibers that were
single positive for 5S-HT3R. (B) The numbers and lengths of nerve fibers positive for 5-HT3R and
double positive for VAChT and 5-HT3 receptors. Inmunopositive nerve fibers were determined in
100 um squares in normal and control mice, and data are presented as the mean = S.E.M. for 5
mice per group. *P < 0.05 for the comparison between normal and control mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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Figure 10. Changes in the number and length of S-HT3 receptor (5-HT3R)- and SP-positive
nerve fibers in the colonic mucosa with or without DSS treatment. Animals were exposed to
2.5% DSS for 7 days, and the expression of 5-HT3R and SP was examined
immunohistochemically. (A) Representative images showing the double staining for 5-HT3R
(green) and SP (red) in normal (DSS untreated) and control (DSS) mice. Scale bars: 20 pum.
Arrows indicate double-positive nerve fibers, while arrow heads indicate nerve fibers that were
single positive for 5S-HT3R. (B) The numbers and lengths of nerve fibers positive for 5-HT3R and
double positive for SP and 5-HT3 receptors. Immunopositive nerve fibers were determined in 100
um squares in normal and control mice, and data are presented as the mean + S.E.M. for 5 mice
per group. *P < 0.05 for the comparison between normal and control mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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WA, WIRMES-HT BB 2351 2 RIE - I8 E ORI S LT 2 Al Rgtk & #ids &
LTV D313, 43-44], ZDOFEMIZ DWW TIE, S-HTZBEY 7 2 4 7 L OBE S & TR A
o2, AETIX, IBDORKRZLEYFEEE T L Th 2DSSFHE KK DIFHEICKIT 5
5-HTH £ OS-HT3Z AR O B 512 2D\ C BRI S-HT3 52 ARSI 2 VTR L 72, 5-HT3
SRIEEHECTH L 7T bu O 51T, 2.5%DSSALEIC L FFk SN D ERERD ., TR -
T, MPOTEME D R 572 £ 5 EE R KIBK 2 A EKTFHLOHBEICIHT 5 2 L &2 R L7z,
IS OFERIE, 5S-HT3Z A RIEHIH AANSAIDRLHI A AANC L 0 L S 5 /NG5 ECi 4
IBPATE 72 & DIGE ORIEMREZLET D E VI UFARE2 GREEORE L —KT 50
THD [16,18], W} ZIZ, IBDOFFEEICEB VT HS-HT/S-HTIZ BAENE L LT d b o &4
Ehd,

IBDDOJFIKF X OV RBIIARTEARB RT3 N2 WD kR 2 RRIEMEA T 4 =— 2 — DR 5
IEPNAREE IC K 2 g B | BB ER 72 ERHMHILTW D [45-47], DSSFHL KGR OFRAEIC
BWTH, THUORIEMEAT 4 == —ENAEAEE L TnD 2 EBH LIRS T
% [48-50], AREDMRFHIIB T, DSSALE L KIGHMRIZIS 1T D TNF-a, IFN-y, IL-17AE LT
iNOS mRNA % B & I 2 HI K 7228, IFN-y3 K OUL-17A mRNARH OB KI1T7H HIZHK K
WZEL, TOHIOH BIZIZEN 6O RITHEES L7z, —J7. INOSH L U'TNF-a mRNAFEH D
HERIT7H B OB b FRGE L. FFICINOSHHLIZI0H BIZIT & 2 2 BE R AP BE Iz,
[FIRE 72 SIEME A T ¢ =— X — DR BZE{L 1L, Nishikawa et al. [51] IZ X > THHE SN TV D,
T 725, IFN-yE X QIL-17TAIZREREES A I A > THY ., ZNO O FRICIET D
TNF-a/g EDRIEMEY A T A L RINOSZ2 E O RFT RAEICEHEBE S 5 RIEHEA T 4 = — & —
ORMENCFG L TND O LHEIND, KB, Iwakura et al. [52] (X, 245 ORI
A N IA UPRIEVET A N IA T EDA VOFEATRET D Z LIV RIEERFT~D
FIMEROWEEZMRET D Z EEZH LN LTS, AEOKRFICE VT, DSSAETH HIZE
I7 HTNF-0, IFN-y, IL-17A3 X TNNOS mRNAD RO KTV s, IEE FrrBL W
FrF o b OFRGIZE Y BEICHE SN, 2 ORERIL. DSSFE KEK O HE
OHEfE - BT, S-HT/S-HT3 BROTEMAL 2 It LT RIEMEA 7 4 = — Z —FBLO I K
BELTWAZLEZRIELTND,

BT, Margolis et al. [53] X, LB RIEICIZIECHEE KOS HTREE THDH Z L2 HE L
TWo, #51%, TPHILEEO KRG ITIHEMESC MK T OS-HTE &L K T & 52, Hik
BEOFERAMRECHNOS-HTE BITITHE LW & ELTPHRFEERT M) =ty
B AR EE (TNBS) iR RIBR Z 63 223, (b E EEERICITRE L 202 & 2
LM LT, E6I2, KIBICTET 2ECHIBEAIBDES [54-55]. & HIZIEDSSS°TNBSIZ K&
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DVHEEINDERHORBRET VIZBWNTHIMLTWD Z ERWE I TS [14, 40,
56-57],
MHFZER DO LIBTOMFHI B VT S . NSAIDF /NG % O R A S TPHILE K12 L v NIKME
S-HTZ V8 S 7250 FCIRBEEICMBl S D Z L 2B LT D [16], KAEOBFHIIB W
T, KRIBHEICH T 25-HTEAMIE (2L A CIEECHTH D B2 b D) 1%, DSSALE
IZE 0 FITHEIN L, ZOEINEITH BIZRKIZE L2, 10H BiZiEEd LT, 100 H
(28T L ECHIIER DA T KIGR DOUERIZAHEOFRRE G E 23 1T L 7R R ECHIId 23 Mk L
ZlizkrabolBELX NS, UL, RIBRFBIERFIZI T HECHALOHEINF L OS-HTilF
HEDOBFIZOWTIFAH TH D, BZEHL, BNHESEN D DEAY ., & 2 WITRIENE A
T A== I X D AREME R STV A D [57-59] T DRITONWTIEE b2 AT
MLETH D,

DSS #F L KRk ORREIZ IS 1T 5 5S-HT/5-HT3 S HEOEE % S BT+ 5720 ER B X
ORI RMIEZ 1T D 5-HT3 ZEKROFBURES L OB b a sl L BlE L,
EH RBHEICB T, S-HT3 ZRKRIEEICHIE TREOMRICREL T, Z<bTn
Tl D DI A oA A AIICREBL L T\ e, — 07, KRBV T, 5-HT3
ARG PERR RS IE ORI & B L €, MRRARB L ORI L BICHRICHEM L7223, AL
[E A D 5-HT3 S BRI E X T 5 2R Dienotz, 2O 5-HT3 AR
falX, CDIb EETHL D, v~/ v 77y —UREORIEMM TH D LHELEIND,
IO ORBRIT, KIBRBEICB W TIE, 5S-HT3 ZAEBIZEICHRICHEILL TBY . KIBERE
JERFIZ 1T 5-HT3 52 RARBG MR SB35 Z L2V L7, SIFEE O LLRTOMRE T, /b
JEREEZ F5 1T 2% 5-HT3 Z A RITEITHIEEAEICOMT 2~ n 7 7 —PIZRBL TR,
FRRIZEB T DR BUT DT TH D Z LB LT D [18,60], L= -> T, 5-HT3 ZAEIKDOR
BURTEIZ/NG E RKIB TR > TND D LHERE SN DD, SIS K BN R D H Mo
WTIEEOROIBRAPMBETH D,

5-HT3 AR BR 2 [FE T 272, #OE “EREIC LD BEt Lz, B KPR
(ZBT 25 5-HT3 ZFEEDIT L A ED VACKT BPE. 7 b a U UEEMEARIICEI L TH
. RIGRAEEET D 5-HT3 ARSI O INE 2 U AFEY MR & X —B Lie o7z,
— 7. EFEREIZ W T, 5-HT3 S ARIEBLL SP Ba ik — YR OPE RN AR R IZ 1303 TR
DOHNDITIME 2o 72Dy RIBRKEIZI T 5 5-HT3 Z AR KA OB INL, SP Bt —
R AR & 1FIE — 2 L T /=, Matsumoto et al. [61] 1%, KIFHEIZI T 5 5-HT3 %
ARG IR T I HF RS L ORREMRRDIEICHRBIL TWD Z E2MEL WD, Zhb
DOFEF LV | DSS FHE RGN TIL, 5-HT3 2B MIL SP Btk — YR DA AR IZ IV T
FENRHER L, JWEOERE - HECFHE L TWAHAbOEHEIND, £z, RIERITIZEW
Tl S N AR EINF (NGF) | 5-HT, B RZ v, TuRZ 750007 EORIEMN
AT 4 T H = PHRBRHEIC I T DR AT T RBEME O Gk L O & EtE+ 5 2
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EDRHBINTWD [62-63], T7ebb, RIBRMIEIZIH T S SP = 5-HT3 Sz ARG D
RIZINORIENEAT 4 =—F =2 L VAL RIS,

Ll b, RETIL, DSSHL KM OFIEIZS-HT/S-HT3Z BN LD Z & 250
2 U7ee RIGRFIIERFIZIZ, ECHIIL ORI AEWS-HTA 23 e L. SPRE M — YR O PR N
FRRIC R BT B 5-HT3Z AR DIEMAL 2 L CRIEMEA T 4 =— X — BRI A SED 2 L
T, KIBROFELER - WMEIEL O LIS,
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FHOHE ME

AR TIZ.IBD OEWEBRET L ThH D~ A DSS FH KGR DIRREIZEB T 5 5-HT/5-HT3
SRR OEFNZH BT B2, 5-HT3 /R EETEEZ WO THREFT L, ROFREZ157,

1. DSSEEEARBRIIH LT, S-HT3 A MHETI O 513H B2 IR R 2 54 Lz,

2. KRIBRFIEFREIZIL, 5-HT 25 H 3 2 EC Mifuds K OV 5-HT3 S ARG O BN A3 81 42
ST,

3. KRIBRFIIEFRFIZIIT D 5-HT3 LR HEAMRRILE & L TSP —RARMHE TH 72,

4. DLEOFER LD DSS FFERMGKDOIHRRIZ 5-HT/5-HT3 Z &K E L T\5D Z &3
B U7z, KIBRIIERFICIT EC A O BN AEV S-HT S 2MEdE L, SP Btk — kol
PEENTEARRRICHEBLT D 5-HT3 Z AR DTG AL A U TRIEMEA 7 ¢ =— Z — R B A K
EHDHZET, KBROFELER - HEIE O LHEIND,
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PR

TXANT UHRERT Y oA (DSS) B~ U AKBROIFEIZRBIT S
T A K A PINKI Z AR DAE|

F1EIZBWT, DSSHEKRNIBRD S-HT3 XA/ REHETHLTIEL hr B OA ¥
vebhrroBRGICL0AEICIE SRS 2 EERH L, EEL DSS AEIC X D IRERD
RTH - Fifi7g EOREIER, S OITIXARNE X OMBFHRIBROBREIZINZ T, &
RIEMEA T 4 = — 2 =IO KRS 5-HT3 A EIEHEHIC L0 I Sz, 26 ORI,
5-HT/5-HT3 Z AR DIEMACIZRIEME A 7 ¢ =— 2 —RBLOE K % Jr L TRIGR OHEE - )z
W5 LTV DA Z RE L T\ D, S HIT, RIBRFIERFITIX, 5-HT3 5K SP ik
—RHMEMRICIB W THRBENE KT L 288 Lz, 2L, RIBROIFEEH
(2. —URDPEFIRARRR IS I 1T D 5-HT3 2R AEOIEMALZ ST LT SP Ut OB RA B S LT
WA RREMEZRIE L TV D,

SPIZZFF=0 77 Y =BT HMETT R TH Y NKI ZEREI L CH{LE EE)
RMAEFEIE, B A A ik, S OITITREINE R Skkx REEREREICBE S L Tnwa 2 &
DHE BTV D [61, 64-65], IBD DOIJFHE & OBIEIZ OV T NKI ZHEERIETLE OG- 234
TR KGRET MZEB W TR R Z T 2 2 LRSS TWD [30-32], WP xIZ,
SP/NK1 Z2ZK1% IBD OJRREDHERE « TG L T2 b D LHEE I DD, £ DTIC
DUVWTIEARI R 3 3%\, Sariaetal. [35] (%, fiH 7 v MFEBEICIWT, 5-HT OALE LS SP
DOHEBREIELZ L2HE LTS, ZOBRO S-HT S FEY 7 X 4 7 L ORF#EIZ D0
TIEH BT 5 TWRWA, 5-HT 28 SP i S E21EFHZA L WD Z L2 LTk
DI EOMAEXZFTH5H0OTH D, £, WLEEBOFEIZI T S 5-HT/S-HT3 Z &
{R-SP/NK 1 Z BRI NG L TW\WAD Z &b S Tund [33-35], L7223 - T, IBD DY
REIZH VT H L 5-HT/5-HT3 5 A A-SP/NK1 S AR 23 B 5- L TV D ATREME S HEZE S 41 5 23,
INETHHEOREHEIZOWTIEARHTH D,

ARETIL, ¥ 7 A DSS FHl KIHRDOIFIEIZI T 5 SPINKI ZREOBEGIZONT, E& L
T NKI ZABIEIEZ HOCTRF Lz, & 512, SP/NKI Z &R L 5-HT3/5-HT3 /K & D
BE 2 B DT 5720, SEMEETIEIC LD . 5-HT BEflads KO SP fEmie o4
b, F72 NK1 A EFEBRIEIZ OV TR L 72,
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28 EBRAME L Tk

1. FEBREWw
o EICHET S,

2. A

NK1 ZREFEEFIETH L7 7L e X > b (EMEND®) (%, /N3RS (CRBR) KW EBEA L7,
TS NI E LR 0.5% CMC i CRAE L TR L 7o, SEANAEH ELATIC AR L
0.1 mL/10 g # 5 L7, MOz SWTIEE | #ICHET D,

3. YURTXRANT URiEET R U T A (DSS) KGR

DSS BBt KGR ET L~ T A1, 2.5%DSS @itk z 9 BiE., #&KA hvz v THBfoKk S
DI LTIV ERS T, NKI ZERERETHLT7 7 LEX o b (1 BLO3mgkg) 1
1 B 1 EEFENE G %2, 5-HT3 SRFEEFEETH L 7EE by (0.1 mgkg) X1 H 2[R
O#5% 9 A T 72, 72, EFA (Normal #) [ CIXBREF KEAZ 0 BHOK S8, FE
/O 0.5%CMC Z EENRE LTz, £7-, X TH 5 DSS BHMALERE (Control #) (26 [F]
KED 0.5%CMC & fEEN#E S LT,

4. Disease activity index (DAI) A =27 O FEAM
H1EICET D,

5. Myeloperoxidase (MPO) V& MHDHIE
F1EICET D,

6. £fEYA MBI A L mRNA BEOE
TS,

ol

7. ARG

IR, RETHW RS X O kbiik %277 (Table4 BELUS),

NK1 ZFHROEHSEIENTILL T DO FIETIToTe, Thbb, A7 A4 RA 7 A Lok
J71Z 10% normal donkey serum Z ¥R L, =R T1KH 7T 2 v ¥ 7 %4757, PBST T 3 [A]
Ptz . 0.3%EMILKFFEK (Fyesidk) 2RO THRMEO LA F o7 —8 %2 KI5 S+,
Avidin/Biotin Blocking Kit (VECTOR LABORATORIES) ZHWTT7 EY UV BIXUOELF %
WFILD 15 [RALE L7z, PBST T3 mIUEH &, 1 RGUAZEIN L, =R T 40 Kifl] A % =
N— F &fTo 7z, PBST T3 HWEHE, B4 F ARk _kGUEZ L, 1 EREA % 2N —
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; L7-.PBST C 3 [HI}#% % . VECTASTAIN Elite ABC standard Kit (VECTOR LABORATORIES)

FHWTTEY - F U EHBBEEESEREER S E.

AMPLIFICATION

DILUENT/FLUORESCEIN TYRAMDE REAGENT FP1013 (PerkinElmer, Massachusetts, USA) %
WLE U 7=, PBST T 3 [IiFHh. hX—H T A THEER L O Yt (DAPI) %17 -7~ (Hard Set

Mounting Medium with DAPI; VECTOR LABORATORIES)

ZHET D,

Table 4. primary antibody

v =Y

HOCH MR ROBE T, 1 =

Target Host Consentration Company
anti serotonin goat 1:4000 Immunostar, Hudson, WI, USA
anti Substance P guinea pig 1:4000 Abcam, Cambridge, UK
anti CD11b rabbit 1:100 Calbiochem, Darmstadat, Germay
anti NK1 receptor rabbit 1:50000 Millipore, Billerica, MA, USA
Table 5. secondary antibody
antibody Consentration Campany

fluorescein isothiocyanate-labelled donkey

anti-rabbit 1:400
tetramethyl rhodamine isothiocyanate-labelled 1:400
donkey anti-guinea pig ’
tetramethyl rhodamine isothiocyanate-labelled
. 1:400
donkey anti-goat
tetramethyl rhodamine isothiocyanate-labelled
. 1:400
donkey anti-rat
biotin-SP-conjugated donkey anti rabbit 1:400

invitrogen by Thermo Fisher
Scientific, Massachusetts, USA

invitrogen by Thermo Fisher
Scientific, Massachusetts, USA

invitrogen by Thermo Fisher
Scientific, Massachusetts, USA

invitrogen by Thermo Fisher
Scientific, Massachusetts, USA

Jackson ImmunoResearch
LABORATORIES, West Grove, PA, USA

8. KIGHLHk D SP & EDOHE

DSS ALE 7 H B2 KA Z BB L, % PBS TUEii%., MitEE4 & L7-, PBS 2 AL
E L CRIGMRkAE T ARED T AP —THEMLL, 4C, 10457, 10,000 g Tim.LorHEL 72,
EiEH SP O & ‘i, BEFE L RIEE (ELISA; Cayman, Ann Arbor, MI, USA) 12 L VW E& L7,

9. WRHFHIRRES
H1EICHEST D,
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H3HI RS

1. DSS#FHE KIGRITH T 2 NKI1 S HRFEHEE D 2h 3

2.5%DSS O B Bk 1%, KERDBLIOTH - Fiz&E L, DSSALE 9 HHICKIT
% DAIIZ 11.2+0.5 (2% L. Normal B (0.0+0.0) &L L THOLMTE KL (Fig. 11),
NKI ZFEEFETH L2774 b A BX U 3mgkg) @1 H 1 [EEFENESI1X, DSS
RLIEIZ % DAL DK % H ERAF DA EICHH L DALIZZEN I 85+0.9 B LT 6.3 +
03 Th-oTz,

DSS L& 9 H H 21, Control #f TIZ KRB~ D 4F FEIRIE DO FEIE T b D KiGHhk - MPO
TEMEDS 0.09 +0.12 pmol H,Oo/mg protein £ THEINIH R LA, ZOHRKIZT FLEX ok (3
mg/kg) DEHIZ LV 0.04 +0.02 pmol H,0,/mg protein £ CTAH B IZHH S 7z (Fig. 12A),

Normal FEDO KD R 13X 6.4+£03cm ThH-o7-23, DSSALE 9 H HIZIL 5.3+03 cm £ TH
MLz, 77LEXZ v b (1 BXO3mgkg) DG, DSSAEIC LD KIGOEMEZ TN
N53£03cmBL6.0£0.3 cm £ THEIZHE L7 (Fig. 12b),

FLRR BRI I 35U T, DSS ALE 9 H H @ Control BED KG#LAE TI%., EROEE, Ml
DL, HEOEERS L OEEORIEMEEORENEER S, SFHAa 71335 £ 03
THo7= (Fig. 12CBLOI12D), 77V EX > b (1 BLO3mgkg) OFHIL, DSS ALEIZ
K MRk TG E A 3 mg/kg OHETHEIZHHI L, 1B X003 mgkeg O HEIZHIT 2T
FIAITIXENZN 18206 BLV 13204 THoT,

DSS ZLi&E 7 H BIZiX, KIBHIE iNOS, TNF-a, IFN-y 36 X OV IL-17A mRNA O BT EP I
KL, 28 Normal BE0 12.0£3.6,3.1+0.5,6.6 2.7 B LN 31.8+12.7 T - 7= (Fig.
13), ZhBHRIZ, 77LEZ b Bmgkg) OFEEIZXVIEH S, ZiLZE 4 Normal #
D44+£1.0, 1.5+£02, 20+01BLN162+86 5 Th o7,

LIEX Y, DSS SRR ICEK T DIRERB, TH - T, #fk7rEE R K OUFhEkiz
72 EORIEROE, NKI ZFEEHITHLT7T 7L es s hoEEICL ) AT 5
T AL T,
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-O- Normal
12 = =0 Control (DSS) #
-@- Aprep (1 mg/kg)
g4 —& Aprep (3 mg/kg)

O
9
Days

Figure 11. Effect of aprepitant (Aprep) on increase in DAI during DSS treatment. Animals
were exposed to 2.5% DSS for 9 days, while Aprep (1 and 3 mg/kg) was administered i.p. once
daily. DAI was determined on days 0, 3, 5, 7 and 9. Data are presented as the mean + S.E.M. for 6
mice per group. *P < 0.05 for the comparison with control mice (DSS); #P < 0.05 for the
comparison with normal mice (DSS untreated).

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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Figure 12. Effect of aprepitant (Aprep) on DSS-induced increase in MPO activity, shortening

of colon length, and histological damage. Animals were exposed to 2.5% DSS for 9 days, while
Aprep (1 and 3 mg/kg) was administered i.p. once daily. (A) MPO activity, (B) Colon length, and
(C) histological score were examined on day 9. Data are presented as the mean = S.E.M. for 6
mice per group. *P < 0.05 for the comparison with control mice (DSS); #P < 0.05 for the
comparison with normal mice (DSS untreated). (D) Representative images of haematoxylin and
eosin staining in the colon (x100) on day 9 of the indicated treatments.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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Figure 13. Effect of aprepitant (Aprep) on DSS-induced expression of inflammatory
mediators in the colon. Animals were exposed to 2.5%DSS for 7 days, while Aprep (3 mg/kg)
was administered i.p. once daily. The mRNA expression of (A) iNOS, (B) TNF-a, (C) IFN-y, (D)
IL-17A, and (E) IL-10 was determined by real-time RT-PCR. Expression levels of each mRNA
was standardized to that of B-actin mRNA and normalized to the mean value in normal (DSS
untreated) mice. Data are presented as the mean + S.E.M. for 6 mice per group. *P < 0.05 for the
comparison with control (DSS); #P < 0.05 for the comparison with normal (DSS untreated) mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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2. DSS @R RIGRICE T D SP BPEAfE, 5-HT BBEMAEE X 0%+ SP & R o8t
THTEE IR UBIOT I LEX U NOME

DSS FHE KGR DOFEfeIs 1T 5 5-HT/S-HT3 451K ds L UV SPINKI 52 KD B 2 B 5 /2
L7128, RIGRIEIZI 1T D SP BatEri, 5-HT BPEMEE X O%a#kH SP & B0 H Nz %9
L57FE burBLOT 7 LEX S hOEBIZOWTHG L,

B RIGHEEZ BT 5 SP MR OBB L ORI IXZNZEI 33 £ 0.1 RBL 4744 +
20.5 pm Toh o7z, DSSALE 7 H HIZEBWTIEL, SP EEMEMIRITEIICH KL, BB LRSS
IZBWTZENEN 5702 ABLU976.1£81.0 um TH 7=, DSS ALiEIZ L5 SP Gz
DOERKIZZEE Fr Y (0.1 mgkg) OHEGICEIVAREICHH S, BBLXOESITBWTE
NEIN45+01 ABLOT705.5+41.7 um TH o 7= (Fig. 14A B L U'B),

IE 5 KIGHEE 1) 5 5-HT BRI 364 £ 1.0 M TH Y DSS ALE 7 HHICIX794+1.3
il & CHIM L 7=, DSS ALEIZ L2 5-HT Bt KX, 77 e % b (3 mgkg) O
HIZX o T bR L2219, 80529 TH -7 (Fig. 15A BLUB),

KIGFEEDFAKE  SP & B ix, E% L ~ULTIX 90.7 £ 6.2 pg/g tissue Tdh o 7273, DSS ALE 7
HEIZIE 132.4 £8.5 pg/g tissue £ THIR L7z, DSS ALEIZ L D4AHk+ SP EEDE KIXT £k
Fe o (0.1 mgkg) DEEIZL Y 86.2+5.3 nug/gtissue £ THEIZIK T L7 (Fig. 15C),

VL EDORER XY DSS AEIZ X D SP GHEMRE DI KIL, 5-HT/5-HT3 ZZ AR DIEMEIL O
RAETLDZENHLNICR STz, TRDOL, RKIBRIIERFIZTIZ, 5-HT EEADOIEINC X 5 —&
RoOEFN AR E D 5S-HT3 Z R OIEMALZ It LT SP AL AN K L KGR O J S HE I -
HETDIHOEHEIND,
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Figure 14. Effects of ramosetron (Ramo) on DSS-induced increases in SP-positive nerve
fibers in the colonic mucosa. Animals were exposed to 2.5% DSS for 7 days while Ramo (0.1
mg/kg) was administered p.o. twice daily. (A) Representative images showing
immunohistochemical detection of SP, scale bars: 20 um. (B) The total numbers and lengths of
SP-positive nerve fibers were determined in 100 um squares on horizontal section. Data are
presented as mean £ S.E.M. for 7-8 mice per group. *P < 0.05 for the comparison with control
(DSS); #P < 0.05 for the comparison with normal (DSS untreated) mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.

35



Normal Control (DSS) Aprep

W
@

100 150+ #
# )
2 80- 2
o 2 *
o 5, 100+ [
w601 >
© =2
g N —= $ 504
5 5
>
204 o
< o
)
0- 0-
Normal Control Aprep Normal Control Ramo
(DSS) (DSS)

Figure 15. Effects of ramosetron (Ramo) and aprepitant (Aprep) on DSS-induced increases
in 5-HT-positive cells and SP contents in the colonic mucosa. Animals were exposed to 2.5%
DSS for 7 days while Aprep (3 mg/kg) was administered i.p. once daily. (A) Representative
images showing immunohistochemical detection of 5-HT. Scale bars: 50 pm. (B) The number of
5-HT-positive (EC) cells were determined in a 1 mm length. (C) The colonic SP content was
determined by enzyme immunoassay. Data are presented as mean = S.E.M. for 7-8 mice per
group. *P < 0.05 for the comparison with control (DSS); #P < 0.05 for the comparison with
normal (DSS untreated) mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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3. KBHEEIZ 31T D NKI ZF KD JRHTE

NK |1 ZBR DI BLURTE % SRR PRI BRGE L7c, IER REREIZ IV T, NK1 ZHFED
FEBULEITHIEEAJE oM T 2Hlaic@igg Sz (Fig. 16), DSSALE 7 H B Tix., KiGks
FRIE A T8 239 D NK1 52 25 PR B PE A AR A5 3 1E 7RI & Pl U CHBIE 123N L 72, NK I 2%
KM Z RET 5720, v/ n 7y =Y ERIENMO~——Tdh % CD11b L Hk
THEGEGROEIT o7 L T A IER KBTI 68.1%0 NKI1 2 FARBMEMAZA CDI1b & 3t
JATE L TWiz (Fig. 17A B3 LT B), DSS A& 7 H BIZHWTIEL, NKI &K LTV CD11b
BEPERA I D b FEICHN L, 77.2%0 NK1 BEPEMAEA CD11b BT v | LR[EDE
B EART 2o T2,

Normal Control (DSS)

Figure 16. Expression of NK1 receptors (NK1R) in the colonic mucosa. Animals were exposed
to 2.5% DSS for 7 days, and the expression of NK1R was examined immunohistochemically.
Expression of NK1R in the colonic mucosa of normal (DSS untreated) and control (DSS) mice on
transverse section. Scale bars: 20 um.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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Figure 17. Characterization of NK1 receptors (NK1R) in the colonic mucosa. Animals were
exposed to 2.5% DSS for 7 days, and the expression of NKIR was examined
immunohistochemically. (A) Double staining of NK1 receptors (green) and CD11b (red) in the
colonic mucosa of normal (DSS untreated) and control (DSS treated) mice on horizontal section.
Scale bars: 20 um. (B) The number of cells positive for NK1R and double positive for NK1R and
CD11b were determined in 100 pm squares in normal and control mice. The number of
double-positive cells is also expressed as a percentage of the total number of NK1R-positive cells.
Data are presented as the mean = S.E.M. for 6 mice per group. Statistical analyses were performed
using Student’s t-test. ¥*P < 0.05 for the comparison between normal and control mice.

Utsumi et al., Br. J. Pharmacol. 2016, 173, 1835-1849.
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SPHRIBDOJRREIZEI 5 L TWAH Z EIXINETHHE SN TV D, EEE, IBDEH B L OE
BRI R ET NV ORBIZIB W TSP KT 5 Z & [66-67], F T-NKIZ B RIEHHE DO 523
KIGRZPHIT 2 2 LERHESNTND [30-32], AEORFHIBWTH, BRIZBWTHN
AFNZ KX DMEHAZ LT SV TV ANKIZFEREIE TH L7 7L EX o FOFEH,
DSSALEZ & 2 DALE K O'MPOVEPED IR KM D FifE & 11 5 Kk 2 H BKFN» SRR
W95 Z L BB LTz, F72. DSSALEIC X D KIGKEIZI 1) 5iINOS, TNF-a, IFN-yE
FQIL-1TAZR EORIEMA T 4 == F —FKBOWMR b LT 72 hoREICLY AE
i S e, b ORERIT. DSSHE KIBR OFREIZS-HT/5-HT3%Z 4514 & [RIFRIZ SP/NK1
SZREDBEE LTSI EERBL TN,

F1EORFHIEB W T, RIBRRIE TIX5-HT35 BRI, L 72 SPHIME — YR U Jan 5 4
NPT 5 Z L 2RO TWD, ORI, S-HT/S-HT3ISZHEZ I L TR
HEARRE D & OSPHERENEHET 2 Al REMEZ R L T 5, £ 2 T, S-HT/S-HT3S &1k &
SP/NK1ZERORE Z B 5202 F 272 KRIBRKMEIZI T 55-HTE AECHL, SPRG M
3 L OSPE EDHIIMIT K95 5-HT3Z A RFE I L ONKIZ FIEFE LR o 8 2 Bt L
7z, DSSALET A B3 D KIGRIESPIEM TR L OSPE RO MITIVWITN G 7E R hr
DFEGIZEVAREICIH Sz, —F . ECRROEMIT 7L e s v b OF G Lo TET

WEBLZ T lhots, THH ORI, 5S-HT/S-HT3Z B KO FiftIZSP/NKIZ BIK S FET
L2 EERBELTND, T72b5, RIBRISERIZIL, ECHROEEM, 5S-HT3Z A KE LW
NK 1S B GE— R DA AR SR LT 0 . FEAERIN L 72 5-HTHY — YRR O Jn 5
EIZ I T D 5-HT3Z BARDIEMEALZ S/ L TSP 2R S5 2 & C, FEN S HICHEE -
HWESTHOEHEEIND,

NKIZFERIT, BEMRECD ~— Vi, ERMRE, M, &5z sl L
TWAZENRESH TS [68], Matsumoto et al [60] 1%, NKI1ZZZRAN /NG O KE 5 5 A &
DOCDUbGMERIEMAMIE (F& L Tvrr 77 —) IZHFELTEY ., & HIS-FUBRGKR
DFIERFITIINK 12 BRGNS 2 Z L 2 ME L TV b, KEORFHIBWTH,
KIGFEFEIZ BT DNKIZBIRORBLDOIE E A E1E, KB A BI04 5 CDI1 bk ML T
oI EEMRE LI, IHIC, KIBRIIERHIZZ N D OMBIZBEE NS 5 2 & 2852
L7z, L7ED3o T, KIBRFIERFIZHE K L7SPIEX, v~/ 17 7 —VICRBT HNKIZFIKE
NUCRIEVERA T ¢ ==& — A R S ¥ 2 afREMERHER SN D, EEE. SPANKIZER
LT 7 7 —=UnLDTINF-072 EORIEEAT 4 = —F —FEAZRET D Z LW
HINTHWD [69],

PLb, ARFETIL, DSSHHE KGO REIZS-HT/S-HT35Z 254K & [RIARIZSP/NK 152 KR A3 B 59
D DV LTz, RIBRIBIERFITIZ, ECHIML DI K 0 S-HTREAESE R L, —UeRO M
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HREAMBEDS-HT3IZ R IKZ I/ L TSP N R T 2 b D LR SN 5, ZOSPiE, v~ 7>
77—V DONKIZBEZN L TCRIEMEAT f ==X — AR L, KIBROIFEN S 510
B -HESAL0LEZOND,
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FHOHHI /NE

KBTI, DSS FHilt KGR DOIRREIZR 1T 5 SPINKI ZRIEOEE], & 5121% 5-HT/5-HT3 %
RIKEDORREZ I ST 5720, NKI1 B REIIERE L OV 5-HT3 SRR 2 AV T
AL, ROMREZ5T=,

1. DSS#tt RIBEDOFREIZ LT, NKI A EEHI OB G136 B2l R4 FH LT,

2. RIBRFEIERFICEIT D SP BRI L O SP & EOHINIX, S-HT3 ZAKEHEHRO &S
X AEICHH S -oizxt L, EC MO BENIE NK1 S B S HEHEIC K-> T 5
WREZ T IRino T,

3. KIGHIEEIZI1T 5 NKI ZAKROREBUL, ELLTx o777 —UTHY ., ZHUTKEK
FEIERF (IR (TN L 7,

4. DLEOFER XY | DSS KGR ORFEEIC 5-HT/5-HT3 &K L [FERIZ, SP/NKI Z &K
DL TWDZ &V L7z, KIBRFBIERHCIX, 5-HT3 &K E N LT Ukt
AN D O SP A KL, ~27 177 —Y O NKI ZRIEZ N U CRIEME AT ¢

T— 2 —PEANMRES L, WREN I OICERE - BET LI L0 LHRIND,
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Xl

=1
o>

S

A7 CTIL. IBD OIRHEIZ R 1T D 5-HT/5-HT3 Z BKE L OVSP/NK I 2 B AEDEKENZ DWW T,
IBD OREFEH R ERET L THDH~ U A DSS HRANGRETNVICBNT, TNENDZ
RT3 DRI PTR 2 D TR LT,

H1 B TIL, DSSEHERIGRN S-HT3 ZARFENETHLIEE br B OF ¥k
e oL VIH SN Z EEZH ML, £72, KIBRMBEICB WL TIX, 5-HT &
A EC Mifuds KO 5-HT3 Z A EREMARR OIS Bl Shviz, S-HT3 SRR RRIL, E
HRFIZIZFE L LT VACKT Gt = U AREMERRR Thd o 723, RIBRIGIERFIZITHFFIC SP B
— RO AR TEIN L7z, DL EORER X 0 | DSS S KA OFF IS 5-HT/5-HT3 524
RABIE LT\ D Z &V LTz, RIBRISIERFIZIE EC MR OBV 5-HT A AMIE e
L. SP [ E— R ORI B AR ISR BT 5 5-HT3 2B OIEMAL 2 U CRIEMEA T 1 =—
H—RB AWK SED LT, KIBROFEZER - HESELI b0 LHREIND,

92 B TIL, DSS B RIBR DS 5-HT3 S A AEHIHE & RIFRIZ. NKI ZAREERETH LT
TLEX Y NOBREICEI VAR ESNDZ E2HLMNC L, £io, KIBRBERICE
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Figure 18. Schematic representation of 5-HT/5-HT3 —SP/NKI receptor pathways in the
pathogenesis of DSS-induced colitis. DSS upregulates the expression of 5-HT3 receptors in
SP-positive non-cholinergic sensory afferent nerve fibres. Therefore, it is possible that 5-HT
released from EC cells may act via 5-HT3 receptors to increase SP release from sensory afferent
nerve fibres in DSS-induced colitis. Then, SP released from sensory afferent nerve fibres may
aggravate colonic inflammation via NK1 receptor on a CD11b" cells with upregulation of various

inflammatory mediators.
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