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CFS Conditioning Fear Stress (GZMfi S 1T 2 L %)

CRD Colorectal Distension (& 15 E 15 i 2)

CRF Corticotropin Releasing Factor (FII%& S & il A /L& > FgH R F-)
DNIC Diffuse Noxious Inhibitory Controls (} i FH (= 25 il 14 70 Hi %)
FM Fibromyalgia (FRAE 7T IiE)

HPA Hypothalamic-pituitary-adrenal (fJR &8 — T EAK — FIE)

IBS Irritable Bowel Syndrome (& AZIEZERE)

i.c.v. Intracerebroventricular (J4=E )

ip. Intraperetoneal (IEEP)

i.pl. Intraplantar (/& HPY)

it. Intrathecal (FHEPY)

LC Locus Ceruleus (5 E£%)

PAG Periaqueductal Gray (" k7K 18 J& BHIK FH &)

RS Restraint Stress (fiJ 4 A K LX)

RVM Rostral Ventromedial Medulla ()0 ZE5E1E PNARRER)

SART Specific Alteration of Rhythm in Temperature Stress (J/X/E%E# A K LX)
SNRI Serotonin Noradrenaline Reuptake Inhibitor

(Ea h=r 7T RUF VU UHEY AL PRESR)
VMR Visceromotor Response (PNt Eh )
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WraiTieole, 7ab, WA aAniES 2 MR IR EMLO A AP Mt L RELOA
B A8 36 L OMERE CHUEIC B SN D 72w, EIRRERICEN STV % von Frey 7 A MM
. B INEARRAE O PSR M & 40 AT 5 L ASATREZR Neurometer % FAUNC & 0 264
IR AT 72 572 [38,39], & HIZ. SART T v b OFF IR 34 2 S AYFEAT 2 (2 Y
R A N TIT R o7,
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28 EBRMEE L OTE

1. EEREY

HEVESD 2T v M (BEARZ LT) &3 6 L IX 5l CAME., 12 BEoBRE Y1 7 v (A
1 07:30-19:30), EMREW (RE 2411 °C, WL 55+5%) Db L &R — VI T ST
fE L, LEMABTREICHL S ERBicit Lz, SMEMM T, BIIamERBLOHH
HOKE Uiz, 728, BMWEBRIIHENEIY ER IS B S BB - THEM L7z,

2. I

Pregabalin (TAK-M-179), naproxen (WAKO 147-07201) ¥ & UF duloxetine (Luna Chemicals) (<
0.5% methylcellulose 400 (WAKO 133-14255) |28 L, 10-30 mg/kg D HE TR O&K G LT,
Capsaicin (WAKO 030-11353) /& ethanol (WAKO 057000456) (Z A fi# s, %% & D Tween 80
(WAKO 164-21775) Z¥RM L, 50 pg/uL DA k7 Z/ERL L7z, Capsaicin A > 7 ISR IEHE
PR A FRAHT I ORIEFERLER 024-612) (2T 2.5 pg/uL ICABR L, 50 uL %2 7 v ~ERTHUEBiEC
B FHeH- L 72, Naloxone (SIGMA N7758) |4 B HER (Z IR 3 mg/kg D F & CHEEN# S
H L< I 10 pg/rat OFHETHENFEES L, yohimbine (SIGMA Y3125) 3 XY WAY-100635
(SIGMA W108-5MG) I Z/EBRAHIRICESME L, Z 4240 30 pg/rat 38 L O 3 pg/rat O & CHH#E
BEZEPN#E 5 L 7=, Morphine (3385 T2 HO003) (XA B AERICIAM L. 100 pg/site 350
1% 10 pg/rat O HE TENZENARBREED 2 WITMENICER G LT,

3. B X OVERURIC k3 2 958 S B A

TR L2 %69~ 2 &9 B electronic von Frey (IITC £ ALMEMO 2390-5) % FU N CRFAfi L
7= (Fig. 4), 7 v b &BE/r — P ORI 20-30 0BIME X872, electronic von Frey ASAR|Z %
7 L7z von Frey filament 26 g 1) &7 v MBI EICEEIZP > VLY T, Ty b
DI 6 UIRBBEROIS 7R L7 (g) & 2 BIHIE L, 2O PHfE 2 RSB E Lz, 7=
72U, 2EOfED 8 g Lh EBEN =S E T HIC S 5 1EIE L, 7 3 B0 E A SOSBEE L
7z, 723, SART A LV AAMATORISEIED 12 g LT TH o 72flF1L, FEAX RLRATTY
T RIBBUREETH D &P LikBR D HERAE L7z, SREM OBRICIZ SART 2 ~ L A& 5 H
BH LT 7 BRICEWT, EWERGATOISEEZ S LIRS T 21TV, pregabalin,
naproxen & % M3 duloxetine DFE 5 2 & 2N F 3 BRI (2 SO BEE 2 ) E L7,

SR AR IR A 72 BOS B O I E 13 Neurometer (= = — 12 k 12 > 4L CPT/C) & IV THT7¢
o7 (Fig. 5) £7 . MIEFOENZLENNIELTZDT Y NORFEZ X F /N TR GBAT,
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WIZ, ™ TERUTCER 5 mm BBEDOBMICEE Y = /L (GTGL-10D/3) B L, 7 v

N OFEBIE TR X ORIEICKTE Y 7 87— (SFTP-100) % HVWTHEY )72, AR
HBRAE (AB. A8 38 TN C #ifk) DRIBIZIZZ4LE 741 2000 Hz, 250 Hz 35 KUY 5 Hz O 1E5L i
Z VN ABBRMERINEIT S FPEIRE T 5 pA 370, A8 38 KON CHRHERITMIL S PRIFR T2 nA 97
Bt LA SE T, SAEBOBZHICH L, 7 v MEBREE ORISR0 bz E
FE (nA) ZOSEIEE L, 3 B0 EEE R 7,

von Frey filament

Fig. 4 von Frey 7 A F DEEX]

Neurometer

2000 Hz (AB-fiber)
250 Hz (Ad-fiber)
5 Hz (C-fiber)

Fig. 5 Neurometer 7 X bk DHEE[X]
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4. DNIC iz DFHfh

DNIC )i D SRR, BEH 2 2512 capsaicin & V= [24], 1 Y 7V T VIEE T
BT, MM L LT capsaicin & 125 pg/50uL/site D AR TT » MERIFUEIZEZ F#&5 L.
30, 60, 9033 & TF 120 43#1Z von Frey filament, % L < % 90 43# 1 Neurometer % U TR
SOGBIMEDRIE 247725 7, £ OFEBRTIX, DNIC KUSIZHIT D TR RO
52 Batd 572, SHIEFERIC X 5 DNIC SUSISx 2 8 A2 E Lz, p-A 4o R
ZARRFEHIHE naloxone 13 capsaicin ZLE O BRI E 7213 15 53RN 2 EAUIEREN 3 mg/ke) £ 72
XM= (10 pg/rat) (G- L7z, 02 ZBRHEHISE yohimbine (30 pg/rat) & 2\ M S-HTia 54
IRFEHTEE WAY-100635 (3 pg/rat) Id capsaicin ALE D 15 3 EICHE RN G- L-, 2B, WIh
DM BB EDORE A BEIC, B CIIEm BT 2 LW HEE e [13, 40,

5. SART % k L 2 &7

GRr— V% 2 OOXEICXGIY . AXE 4-5 PLF D LD K5I 4 BB OREME SD %

v b (AARZ VLT 2T L, A ML ARMAIAIZ, 1630 7257 v b 2 {KREREL (0 °C,
SANYO A & 2 _X—4% —MIR-554) IZ A, —BiiiE L7z, 2 HE2 S 4 B HIX, 9:30-16:30
DO, B 77— % 1 B2 & ICRIREREE (0 °C) & =RIEEREE (24 °C) & 2B #Ei X ¥, 16:30-
09:00 O RHFRIRIREE T2 CHilE L72 (Fig. 6), 5 H HIE 9:30 IZIRIRIREE D & IR LI H)
. AP VAAMAEKRT SE, B SART A bV AART, 7 v MNIABEES, AHEK
KeEL, RRICED2HEEZHIUTEB S —VDEICT T AT 4 v 7 R— REa#\e, £
72, SART A b L ZEFHE THRITHRIBBREE T CHE L. A b L AAMRTEEZNS 14 AEO
HRIN C A AR BRI Ve,

SART stress Test (dfly 0-14)

A
[ 11 1

74
R ) | f |

| |Dark Phase [JLow Temp. (0°C) [JRoom Temp. (24°C)

Fig. 6

Experimental design of SART stress.

Four-week-old rats were exposed to 0 and 24 °C in alternate 1 hour period during 9:30-16:30 and kept
at 0 °C during 16:30-9:30 for 4 days. After the stress session, rats were maintained at 24 °C and used

for pain tests.
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6. MEANI=—=2—LHE

Ry RNV E X — L (50mg/kg, i.p.) HKEETIZ T, 7 v b EBMENEELEE (KOPF) (2 E
%, EPHRRIBVICER Z OB L7, Bregma (JKIRMES &IiEikiES D) L V5~ 1.5 mm,
%~ 0.8 mm OLFEIZ~—F 7 L, TOMBOFHEFIZ RV ALVTRERITZ, FIZ,
Za— LEWREIZEET D72007 v 1 —R UHOREEGROROMUTIC 3 EEBa T, ik
AT IRNEIICE AT =R U EEDIAALT, BEHORIZTA R =a— L %5
EHRENDS 4.5 mm BRI~ T I THODIAL, WERHEA SN (A7 L) IZTHARA
Za—bBIOT U —RLEEELL, ERHEA S FOEREEZf > T, WA RI==2—
L (23G52 =A T L)IZHI—H=a—L (23G 52 =4 a2 L) BEIOF ¥ v 7F v k (CA-1)
BHEE LTz, BUETPHio BRI CUIBIEICZ VU By b ARIRK A5 T L, B8 aRes Lz,
it D7 v MIBEMHEE L, EHICEEORIER L O —RIREBOBIZEZITV, REORD S
AR T L ZIE S T, Tt 10-14 A OREIEHIK 2 W CGRERICHE L7z, MERNKR I~
A7) VB~ uf Ve ari=a—VEMWTRES ul & 30 FPR)
FTHE L, EEOYREZ STeDREET 30 BRI A 7n v Y=rvarii=a
— L&k,

7. REHFRIEAT

BTCOT — 2L FHEHFRERRAE TR L, Mt PR EZEOBIEIZIT PCP #aHENT >~
AT LD paired t-test, Student’s t-test = 72 | Williams-test 2 H VY, P<0.05 (t-test) F 721X P<0.025
(William’s-test) DIGE A EZEZN D & HIr L7z,
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T

1. 1E%W T v MBI D capsaicin %% DNIC SO OFR H

WO, EH T > b T DNIC SUS O RIZOWTHGES L7z, von Frey filament %
W2 BR Tl capsaicin # 5-8E 138 5- 30 531470 O BUGSEMEDS 5 L. 60 38 LT 90 43#% Tl
ZOLEFIFHERD Th oo, —JF ., WG TIIRIGBED L1342 <D HaZeh
-7z (Fig. 7A), Capsaicin $¢5- 90 737 (Z Neurometer % F U "C 1R RRHETIR ) 70 B8 SORITL L2 %
THMCEMEZRE L& Z A, AR, AS BX O C T R CTICB W THE RGO
R BT (Fig. 1B), THLHD T E0nh | Sl & L TR~ capsaicin T
H.. 7 A MK E U THEBEE~D von Frey filament & %\ Md Neurometer (& K 2 Hli 2 v
%2 EC XY OGSO ER3 72305 DNIC MUSDBIEE S D Z & AR LT,

A
5¢ sk sk
@ 40
= I
° |
G 30 M I
@ E
£ ——
= 20 |
% —=Veh
5
0 mcap
= 0
0 30 .60 90
Post injection (min)
B
2500 600 500
mControl
OCap  *** **
2000 - 500 400 - -
< 400 -
51500 300 -
% 300 -
¢ 1000 200
£ 200 -
500 100 - 100
0 0
2000Hz 250Hz 5Hz
(Ap-fiber) (Ad-fiber) (C-fiber)
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Fig. 7
Detection of capsaicin-induced DNIC by using von Frey filament and Neurometer.
Capsaicin (Cap, 125 pg/rat) or vehicle (Veh) was injected into the intraplantar region of the forepaw.
A. Withdrawal thresholds were measured by the von Frey filament at baseline and 30, 60, and 90 min
after vehicle or capsaicin injection. B. Withdraw thresholds were also measured by Neurometer 90 min
after capsaicin or vehicle injection. Data are presented as mean + S.E.M. (n=6). *: P<0.05, **: P<0.01,
*%%: P<0.001 vs. vehicle group (Student’s t-test).

Itomi et al., European Journal Pharmacology. 2016, 784, 61-68.

2. DNIC R I1F 2 FATHEE SR #ifi 5RO B 5

I, A EERD & 47z capsaicin 73 DNIC SO & FATHEAIR NS R OBEMEIZ SV T, 4%
TS AR HUEEZ VO von Frey filament s8R (23 THENT 21772 o 72, DNIC (325D A
B A RZREE N LIRS TH D700, £, u-A A1 RZAEAEHIEE naloxone iE
PENE 5T L D528 2 /it L 7o, naloxone DIEPENH 5-1%, capsaicin #%%% DNIC i % 54

(ZHI L. 2 oIfERITD R < &b 90 rEFHE LT (Fig. 8A), RIS, A E A A RIIMHA
? PAG X RVM %4 LT FATHETR IR 2 5925 2 &L 226, DNIC S Zx 4 2
naloxone NG DOFEIZOWTHIRFI L2 & 2 A, DNIC USIZFEERICSE2IHH S
7= (Fig. 8B), & BT, FTHEERMHEIRIT, T L BT 2 X RIS LN S-HT A%
BRENLTNDZ b, SHENEICL2HFHNEGOREBEZRF L, o SEEE
3 yohimbine DFHENBE 51X, capsaicin £ 5- 30 /312123 T DNIC Kbz A& IHfl L, 5-
HTa Z A EFEHHE WAY-100635 OFHAEK G134 72 < & b 90 73 [HiE DNIC Sl % 584
il L 7= (Fig. 8C, D),
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50
50
* Aok _
— (=]
=) — * %k
=40 g 40
2 S
g <
$30 g 30
£ £
©20 g20
E —O~-Veh g =&—Cap/veh
210 [ —d—Cap/veh § 10 ~8-cap/Nal, i.c.v.
= =i=Cap/Nal, i.p. =
0 N 0 L L L
0 30 60 90 0 30 60 90
After injection (min) After injection (min)
C D
50 50
] G Fkok *kk
240 | * 240 |
T 2 —— =
[=]
w30 F w30 |
e N 1 =
::_ B =
T 20 ——Veh g 20 | ——veh
E -#-Capiveh g -@-Capiveh
g 10 —A—Cap/Yohimbine, i.t. £10 | —aCap/WAY, it.
S S
0 1 1 ) 0 I 1 )
0 30 60 90 0 30 60 90
After injection (min) After injection (min)
Fig. 8

Effects of naloxone (A, B), yohimbine (C), and WAY-100635 (D) on capsaicin-induced DNIC in
control rats.

Naloxone (Nal, i.p.) was administered just before capsaicin (Cap) injection, and naloxone (i.c.v.),
yohimbine (i.t.), and WAY-100635 (WAY, i.t.) were injected 15 min before capsaicin injection.
Withdrawal thresholds were determined by the von Frey filament tests at the designated times. Data are
presented as mean = S.E.M. (n=4-6). *: P<0.05, ***: P<0.001 vs. vehicle group (Student's t-test). ##:
P<0.01 vs. Cap/Nal, group (Student's t-test). ip.; intraperitoneally, i.t.; intrathecally, i.c.v.;
intracerebroventricularly.

Itomi et al., European Journal Pharmacology. 2016, 784, 61-68.

3. SART 7 v MIBIT DEEEMEOZE

4 IR DT~ MZ SART A RV AZAR LIZE 2 A, A N L AAGPIXAREBIIMH TR
DO, AN RAAMK THRITEREE & RERICIRERN L7 (data not shown), von Frey
7T A N &2 W IR OGS BIEORE H e BEtit K225 SART 7 v FTIEA B L AARFIZ X
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DB SOSBEEOIK T, T2b b RIBENTRD b, ZORMEIBBILIA N A ARK T
%7 &b 12 BEIEFRRE L 7= (Fig. 9).

30 7 —~control
-e-SART - -

Withdrawal threshold (g)

Post SART (day)

Fig. 9

Changes in the withdrawal threshold in SART rats.

Withdrawal thresholds were measured at designated days in control and SART rats by von Frey test.
Data were presented as mean = S.E.M. (n=5-6). **: P<0.01, ***: P<0.001 vs. control (Student's t-test).

Itomi et al., European Journal Pharmacology. 2016, 784, 61-68.

4. SART 7 v MZ3H1F % DNIC G Dt

RIS DO L TV % SART A b L AAMHE T 12 H#RIZ, DNIC G ZIER 7 > b &b
REt L7z, von Frey 7 A MZFBWT, IEH 7 v M ClE Fig. 7 & AARITHMAORITIZ 5 L,
capsaicin |2 & 2 R 72 SOSEIE O EF-2RFE® S, SART 7 v b T USBED L5

EABO LN -T2 (Fig. 10A), 2D Z b, EW T v b TIEHEEEL T\ % DNIC K
JE73 SART 7 R CIIEFE L TWD Z &R B E o7, & 51T Neurometer Z VN, A b
L ABAMHET 12 A12IC SART 7 v MIEBT 2 AFM FARHHED DNIC K& 2 BET L7z,
Z DOFER, capsaicin 5 120 55128V T, AR FRHERKI 2 SUSBIED LR ITE80 5
AT=H3. AS B LT C BRAERIIZ 35 BOG BT capsaicin #5-71 & Z LITFRD HiL7e o
7= (Fig. 10B),
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40 r o control *ok
5 35 | -e-SART ® ek
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E 15 +
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z |
0 ‘ ‘ . )
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B
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1250 P 200 -
e 125 |
31000 1
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2 750
0w
o 100 - L
~ 500 -
50
50
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2000Hz 250Hz 5Hz
(Ap-fiber) (As-fiber) (C-fiber)
Fig. 10

Deficit of capsaicin-induced DNIC in SART rats.

Rats received an intraplantar injection of capsaicin to the left forepaw 12 days after completion of SART
stress. Withdrawal thresholds were measured by the von Frey tests at the designated times after
capsaicin injection (A). Withdrawal thresholds to fiber-specific electrical stimulation were also
measured by the Neurometer 120 min after capsaicin injection (B). Pre and post indicate before and
after capsaicin injection, respectively (B). Data are presented as mean + S.E.M. (n=5-6). *: P<0.05, **:
P<0.01 vs. pre-injection value (Student's t-test).

Itomi et al., European Journal Pharmacology. 2016, 784, 61-68.

5. SART 7 v b O¥aRABEHIZ %9 5 SR KON B
KIZ, SART A b L A3 WA 53 2 B FEER FE O % von Frey 7 A MZ XV
L7z, BBRICIZFMIBEIKE L CFDAMN LRSI TWDA N Y T AT v X)L o287
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= MI&T 2V T RO pregabalin 8L kw b=« /L7 RLF U R AHRE
3K (Serotonin noradrenaline reuptake inhibitor, SNRI) @ duloxetine [Z/J1 2T, FEAT 1A RIEHT
PRIEHE naproxen & VN2, T 58RO FITRE RIRE O Rl L TV 5D SART A k L A&
TS5SH#ZHDWE 7 HRIZFHIG L7z, Pregabalin (30 mg/kg, p.o.) 1% SART A bk L A F5%Jf H i
Uz LABERUEFEMN 2R L, WEROCBEIXIER R L IXIZFERE Th - 72 (Fig.
11A), F7-. duloxetine (10, 30 mg/kg, p.o.) IFHEMKFIVIIRTIBE A &% L, 30 mgkg TlE
HERVERANED LV (Fig. 11B), —77. naproxen (30 mg/kg, p.o.) I% SART A k L AFHE5E
AU LR IER 2 2 < IR & 7220y o 7 (Fig. 11A),

A B
B ) 1

= 30 =

3 : < 1 #

2 g

H £ 20

£ 20 = o

= k% §

z g

5 10 - 2 0

= =

S =

0 T T T 0 T
control veh PGB Nap control veh 10 30
SART S
Duloxetine (mg/kg, po)
SART
Fig. 11

Pharmacological profiles in SART rats.

Pregabalin (PGB, 30 mg/kg, p.o.), naproxen (Nap, 30 mg/kg, p.o.) or vehicle (veh) was
administered five days after the SART stress protocol (A) and duloxetine (10 or 30 mg/kg, p.o.)
seven days after the SART stress protocol (B). Pain tests were conducted using the von Frey
filaments 2 h (PGB and Nap) or 3 h (Duloxetine) after drug administrations. Data are presented as
mean £ S.E.M. (n=4-6). **: P<(.01, ***: P<0.001 vs. control (Student's t-test, A and B). #:
P<0.025 vs. vehicle-treated SART-stressed rats (Williams test, B). ###: P<0.001 vs. vehicle-

treated SART-stressed rats (Student's t-test, A).
Itomi et al., European Journal Pharmacology. 2016, 784, 61-68.

6. SART 7 v NZI51F 5 morphine O #EIH %0

SART 7 v NMIBITDHAEAA REN LI EUREM A G 5720, p A4 1 FZHEE
{EEHIE T & 5 morphine (& X 2 8RB F 257 L7, SART ah 7R a3 Fifie L T\ 5 A b
U AGL 11 HZEB L OV 14 B2, morphine & Z 1L Z MR T (100 pg/site, i.pl) 35 &
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OYMEENIC (10 pg/rat, icv.) 35 L, 30 D%ICSOGEIMEZRIE Lz, Z 0%, morphine /&
PR TG KX D ROSBED ERITIER 7 > b ERBRE TH o 7o, MEAEGIZL D 5
FIER 7 v MTHARBEEITEES LTV e (Fig. 12A, B) .

A B
Morphine 100 pg, i.pl. Morphine 10 pg, i.c.v.
30 - oveh ___35 ] * Opre
o hi D3
225 - * % mmorphine - 30 mpost
k) % =
<) _g 25
< 20 *
o g 20 -
= 15 # = #
= ® 15 1
3
210 - &
— L] 10 b
j =
= 5 4 b= 5 4
s =
0 T 0 T
control SART control SART
Fig. 12

Effect of morphine on mechanical hyperalgesia in SART rats.

Rats were received intraplantar (100 pg, i.pl., A) or intracerebroventricular (10 pg, i.c.v., B) injection
of morphine 11 or 14 days after the SART stress protocol, respectively. Withdrawal thresholds were
measured by the von Frey test 30 min after vehicle (veh) or morphine injection. Pre and post indicate
before and after morphine injection, respectively (B). Data are presented as mean + S.E.M. (A; n=4-5,
B; n=9-10). *: P<0.05, **: P<0.01 vs. vehicle (Student's t-test, A) or pre-morphine value (Student's t-
test, B). #: P<0.05 vs. control rats (Student's t-test, B).

Itomi et al., European Journal Pharmacology. 2016, 784, 61-68.
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Fagi B

bl

ARETIE, EFTIEF T v MMIBWT DNIC UG FATHERMHERZ T LEBRTH L
& EFEIPHTFIEEZ MO THR Lk, JIEEMRA NV AET L THD SART 7 v MW
T DNIC SUSDRGE, 7205 FATHERMERORFICOWTHRE Lz, ZRds. XLV FEH

ISR & AT 92 72, von Frey 7 A MIMZ T, KT AREERHE GEREMERBE AP 7
M, REVEAHE AS o L OMREMIEGE C #RiE) 2 IRAITHET 5 Z £ 23 T& % Neurometer
e N TR 2 3 L 7,

TATHEEIR ISR 240 L7z DNIC i, IBS ° FM ABE TIXEE L., T Z & 2VEHER
7R NP MR 72 EOSEIR A B E 2 L TW D A[REMENE 2 5 TW5 [7, 8, 10, 11, 23],
F72. FM BE TN A B4 A RZBEROFEETEIEN G L T D 2 &0 [41]. A #EHT
HFotr h=0 /T R U UL BE LTS 2 & [37] ST, Z
D DAL FM EF 21T 2 TITHERRMHRORFICHFEL TV DHIbDLERHND,

B EERIZI51T D DNIC S DRl ATV < O STV 528 [13, 42, 43, 44], &
WFFE Tl capsaicin 12X Y DNIC S Z #5288 R 2 7z 24, 7 v FOLEHIEEIC
capsaicin Z#5-9% Z & T, von Frey filament 35 X T8 Neurometer 7538 O HIITHI 53 5 S B
ED EFNRD B, REBRRICHB W TDNIC na T 5 Z & 2R L= (Fig. 7). 5
AT DNIC ST AR L > THEHEINDH D TH S )3, Neurometer % V7= DNIC
S ORRFCTIE, A Tlid7z < il 2523 2 AR #RHEOHIMIE $ DNIC KIS S
T2o THUT AP FRHEZFLT 5 72O V2 2000 Hz DO ESHNIEAS, T8 AL T2 AP 228
HiE R L CW TR REMENHEZE S5, £ 72 Neurometer |2 K 2 MIGSEEOHIERFIZIZT » b
B2 A NTUBMME L TNDT, FICARE, T70b5 AR BRMERITEA AT STV 5]
MR DD Z & EN D, ABMHMEICIIT DRERDOFRICITEENLETH D,

F 72, capsaicin 7% DNIC i~ naloxone D FIENFE G2 L 0 #ifil &4v7= Z &%, DNIC
FOSMZARMEA EA A RBNEE LTS &9 i & —83 % (Fig. 8A) [12, 13, 42, 45, 46],
RIZ, capsaicin #%E DNIC SRS FATHERFEIMGIRZ N LI2BR TH L Z L 2R T 5720
(PR PRI 22 AT 72 o 72, TATHRRINHIRIZIL PAGX° RVM, FHEICBIT 2444 R
%/»7PV%UV\kﬂ%:V@%%ﬁﬁ%hfwézkﬂgpw48@LDMCEWK
B D05 NERPEERRY T 52 RSO B A MRt LTz, ZO/EE, von Frey
7 A MZF T capsaicin i % DNIC FUSMT A B4 4 R BIRHEHTEK naloxone D MR N5
02 ZREFEHIIE yohimbine & 5 WM L 5-HT a4 XA EFEHTHE WAY-100635 OFHEN T 5-1C
Ml &7z, 2D ORERIL, DNIC RUSIZIE FATHESR IHR ORIE(E 235 L Cnd =
L &R LT (Fig. 8B, C, D),
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Fo, FRELALTIE /AT FLF Y vl Ut e b= BN TR IERICEE L T
W52, AlE0 DNIC BUGIZ 1T 2 AU A W72 Tl DNIC SUS T a2 SRS
PTEE yohimbine (T 5-HTa Z A EFEHIE WAY-100635 OF N 5-00 5 3§82 |2 DNIC
FOSZIHI Uiz, 202 &b, ARRBRIZIIT 5 DNIC KOG D &M T, 5-HTia DF G X
DREWVWEEZBRD,

SART 7 v MZ3HT % capsaicin #% DNIC S DOFHMN 2 Fhi 3 2 AT, SART 7 v DK
W SOG & REt Lz, ZOREH. SART A F L AZAMT D 2 & TR 3 2 B 72
R mE A EE I NS Z &ﬁﬁﬁ%blkﬁ&)ﬁ(ﬂg9)vﬁbVC\SAKF§$/FKiﬂ\T
capsaicin #%& DNIC &gt L7z & Z A, von Frey 7 A kCld DNIC S IZIFIEE RIS
%LTPK@@NMO:ﬂ%@ﬁ%ib\&RT7VFTHFM%%EE%Z\Tﬁﬁ%ﬁ
HHIROBEERFE DN ELTVD b O EHER SN D, AHEIOMETTIX SART 7 v h OiMFFHK
T DE T I VEOREITINE L TWRWA, 2D OREMET 52 & T RTHEEmR
FSRDEFEDFHR SN E R bIvd, o, FKREWNZ &2, Neurometer % IV 7z
FRETCIE DNIC BRSO fE 132 EERRAE AS 8 L O CRRHMED TR B, IR EMERHED
AR BRHETIEZ DNIC SUS25HERE T U7z (Fig. 10B), AP RR#MEZ I L 725578 SART 7 v hZ
BOWTKTFTLTWARD I END, @ TIRREAZE 2RI L > TRAZE T TL
EOT BT 4 =7 (BIRIE) 1TFIEL TWRWEFIRTE 2008 L7y, F2ERIZ, von Frey
TARNTIET 4 7 A v MBI D 720 TR G 2 R 3RR 22 T 1T ¢ = 7 RBRO B 13481
BINhoTo, 0¥, SART 7 v MIEIT5H DNIC BT AB SEAERIRE T H 380 b,
von Frey 7 A FOfEFR &~ Lo 72Z L35, von Frey filament (& J 2 Btk il 2 1%
AB BHEDBIH 1T D7 b D B BIND, AP FRHMEIZESIT D DNIC KiAY SART 7 v h T
HEFF STV B HN I BB TR CH Y . A% LV R RN NETH D, Eiko &
I, AREIZBIT D AP BHEDRROMFRICITEENLETH L0, Ve L b REMHEZ
B % 72BXIZ DNIC UGS EES T 2 2 L1k, FMBFIZB T 2L —HLTWD

SART 7 v MIBWTERO LN TR IWBICK L CHE PR 21T R o7& 2 A,
pregabalin 35 . T duloxetine |Z#JE 2N % 7~ L7273, naproxen (37K S 722y » 7= (Fig. 11), 4[A]
i/l L 7 pregabalin 35 & OF duloxetine X FDA X ¥ FM {GH3E & U CHGR S AUEFRFIH ST
WHZ E0G [50,51,52,53,54,55]. SART 7~ MEIFM OJREEZNLL7-ET LV THD EF
25, FTIEAT A REFIRIES ThH 2 naproxen N EL BN REZ RS o722 Lid
SART 7 v MIBWTRIEREAT 4 =A X —ThHLH 70 RE 77 0V VEHOBEMRNZ
EERTBLTVD, EFE FM BFILERZ B L5 5 MR A O R E S RIEN R WGE R

%< . FM BEIZE T DIk L naproxen IXTA 2N Tlx7e 2 E A STV 5 [56,57],
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SART 7 v MZHBIT D FATIEARINGI RO RE 236G o720, SARMEAEAA B
(Z EDHIRDNRITOWTHR LTz, TORER, T/ b RRBUEHIR TR 512 & 28R R
EH B LU SART 7 v MIBWTHRRREGRD bz (Fig. 12), 2 HDZ L5, SART 7

h CIIRIEH CORIEFOEbIT /e <. Flo, RMHICE L B X2 4E LGE12iE,
EH 7y b ERBRICERSIREN G ONTEEEX NS, —FH T, EAERMERNREGIZLD
ﬁﬁ@%ﬁsm&?yFK%PT@%KH%LkaG@JDO:ﬂ%@%%@\&RTi
v N CIERM TR S HHPED A B A A RZFEREN Lo BRI RE N 5 2 L 2rm
LTW5, £72. FM BEICBWTE/LE R X 28R IENELNIC <w:&%ﬁm\m
NAEAA FEEEOFBEER TS L IINTEIC L > TRZREERBEEMETLTnD 2 L
[41] EFJE L2, 2D LS, SART 7 v MIBWTHIRMEA A A RZFEEI L8
TN R OWEIHY DNIC SUSDOREHE, 7 b FATEERIMEIR OB 45| LTNDH 2
LR SN, EREO L 91T, AEIOKEITIX, SART IZHBIT 5 E/L b RIZK DEmMENR
(T, HENRL TITREE LT ey, REER TG TiE, IEW 7 v b ERRERD bz,
—J7. BRIZBW T, B XOEFESHRITEFELGTHELIC W ERHREINT
WHZ L HEEZD L, SART 7 v MIBWTE/L b R BEYER TS TEIEZIEMER L T
ol Z EE, BT LBERE L —ET o R TIIRY, FM BETIE, WA EA A R
DZFUAESTEIEDR T, 2O Tt T MR IHIRICBE D 2 HFHNE / 7 IV ENME
TLTCWDR, ZD0Z &iE, BZHL SART 7 hCTHLFEBETH D AR H 5, AEIOK
FTIE. FHAE T I VEOREIIITR o TWRWS, FROKIBEE MDA N L AET VI
BT, HHNEr b= RETEHEICRENDHY . e b=V BOKTEZRTHELH D
[29], & HIZ, SART 7 v MIHBT EIEIEAY SNRI ThH % duloxetine THFELTZ 1 DD A
N=ALE LT, IKFLTWEREN LT FLFH U o L<idtee h=2&) duloxetine
IRV L 72 2 & T TR IHERPIE SN 2 ENEZOND, WThIZL TS,
SART TIFh72< &b, FUMBEMEDOA A A RZAEREZN LICEREBICRE RS, 2o
L. FM BEICB T 2R IG L FETH D, 7272 L, SART 7 v MIBT L RKIHEDE /L
EXOERIL, BREIZRR D720, 5% SART 7 v hE WA B4 1 MMERASKOREM %
THBRIITEBENLETH 5,

AEOMFITIE, SART 7 v MZEIF 5 DNIC EDOMFEE IR Z DI E 1203, 5% D
A & LTI, SART 7 v MZEIT % DNIC UGS DWHEE AT 5 & 0 il LETH D,
Bl zIE, SHT: o7 rE b b LEAF ot br 0@ IR 2 L7 KLU v
BV IABHERO LR FEF o2 T, WSR2+ 2 2 & TSART 7 v k
(231 % DNIC SRR DO RMNENET 20 ERETT 2 2 L3, FEFICEETHD LEZXD,
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PLE, RETIE, EF 7 > MIEWT capsaicin IZ £ Y DNIC IS FHEHE S, EAULTFAT
PEEIR IR 2 LBl Ch D Z L A L7z, F7-2. SART 7 v MIFRHGEA 7o iR
L, ZOREE LT DNIC RISDIHE, T 7205 FTATIERREIEIR OBRER T B L
TWDZEMEZ BN, SHIT, SART 7 v MI FM BF & FL LI BB O EZ 7~ LTz,
INHOREREMNS, SART 7 v MIFM BEICBIT 2ERM O EH LIZET /L THY ., FM
DFFREMREA 3 L OO A M TH L L EA BN D,

25



SHE MG

ARETIE, ANV AFROBMET L THD SART 7y O FMET /L& LTOHF ML
Bt 272, PRI 2 FATHEIR NG R I K OEAISOSIE DRt 2 525 L. RO
R 1372,

1. EZEMRA L AZAM L2 SART 7 v MIFHGEM 2R BBk iE 2~ Lz,
2. IEWZ v hTR® HILE capsaicin #%%E DNIC UG, SART 7 » b TIIIHA L TR
V. SART 7 v MIBT D TATMEEIMINHI % D 55 AR S vl
3. SART 7 v M OJRFIBBUIK 28RO LISHEE, FMEE DO b0 LFAL L T,
4. PLEDOZ LB, SART 7 v MIFMFEREZ KB L7ZET L THY . FMIZEIT H18MH
TEIR ODIRREfRIICAE R ET L Th D L EZBND,
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o

SART A kL AE M7 v k& W NIEIRE (231 2 TATIEE IR il R OFEREf#AT
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Parse

HE A

il

BEREME B WE ORI 72 R I O — 2> T 2B NGEMERE (Irritable Bowel Syndrome, IBS)
. ARER—RAAD 1020 % TH Y, LHbERE2=2 T 0E8E D5 H 25-50 %H
BL TV EFEDNTND[4,5], IBSIZAMIZEADLIRATIZRWA, BIEDOR A, Ef - T
#l, RL27p EOIEROT- DI A FAFIC KRG X -3 2 2R3 H 5, IBS ORIEFIKIL5EAIT
IR AL TVZRWA, R R LRI K o TR RLIRIEIC /e D & O EBI A L
<Y, Flo, WMAZBERLTWIRIRECREEIZ 2 2, FEEE. KBl v—r 2 A TiEb
FHLMEEER MR Z 52 5 & IBS BE TIEHWETHLIEREAFEE I, Wb D
8 Fn RO AR IS 72 o T 2, I8 RN TR 0> 72 80 PNIEUR % 11 5 MR OB b2 H 5 5 0
M IBS Fi T D, PIEIRIL, LB RENLRAETIEROZ L THY | B E LZMX
M7 BRI T, RTEBIZ-> & D L2V, IBS X 2016 42 E S 47 Rome IV JL#E
ICEASWTRET S L, ERE DI LIS 53 ER R B IIEED SN RWA T A D T,
S L<IEmha EERkE L. LIZLIREOARL R EOBMERBEEIBEaRH 5, £,
51 EO FM L FEERIC, IBSFEROFIES L OHEEITIZDHE A N L ARES S LTV
TLEBRMONTEY ., MEREITEWVEE THIET 2, IBS BEIZBWTIE, FM BE LFE T
< TATHEIL TR IR OFSE R F 25380 Hav, 2D Z & 2N IBS (281 2 18R 72 Pl o A
DOLDERS>TVD AN D S [7,8,23], BT, AN TIIMGE LRI 5 A
T A = 7 I X BT E ORI L VKT 5%, IBS BE TIEZ DO X 9 RWIE A =2 7 DK
TIERD b [14], [FERIZ, IBS B CIXEFTEOmRIMAE 522 & @miRfiiox3
% SOSEIED EFBRD Hiign 2 ERHE ST 5 [23],

F1EIZBWT, FMOBWET L E LTEZHILTWD SART 7 v b3, FM B & [FER
ICIRPERRICE 1 D DNIC JUSOREE, 3 7eb b FITHERMEIRICER NS5 Z L2 AL
7z UL, T E TIZIBS OEMET V% AW TR IZ 31T 5 FATHEES R I % OFEE
ZAREt Lo 13, FATHERRNER ORRER T 2 £ 5 IBS BT V& B2 ITHESL T 5 2
&, IBS (ZH1T 2 PliEds IR MR 36 KL OSHTHL IBS IR BEDBIEDIZDICEHE TH 5, L
WD X 512, SART T ME FM EF L& LTORKMEE TS Z &b, IBS EONIEFH
K OVFATIEE IR Al R O EE A SART 7 v h THERO bUE, AET/LIL FM B L OV IBS
WEBEZELIZEMETLE L THOAEHTOL Z ERNMIFFTE 5,

ZZCARETIE, FME7 /L Th D SART 7 v & HWT, WIBERIEE O L O
T (21 B FATHEEIR MG R OR M 2 F20E L7, F72. IBS IXSE MR NGED Hivie
WORFFCd 573, IBS BHF DA R2 DIIGE RATIC BT 2 B & 2 FE o3
N A > DN E O INRIEDAFAEDNTRE STV 5 [30, 31, 32], ©£ZC, SART 7 v k
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DWFE JRFT TOEAIZOWT SRR 272012, BB O Fr )2~ — I —Th D
RMCP-Il DR EBLE BT L7z, S HIZ, SART 7 v b O PIER xS 2 &5 A O FKhF
EFEMTHZ LT, SART 7 v h® IBS TF /L& LTORMA T E2RAAT, KECTHEHLE
5-HT: Z AR alosetron, &1 h=> + /L7 KLF U L HE Y AL EHK duloxetine 3
& X Corticotropin releasing factor (CRF) 1 52 A {AHEHIHE T-3047928 1%, WAL AR X /3
B - FREICHFBLL TV D Z e THPEIC BRI R IR S D 3AICTH 2,
¥, 7Tut ha T FDA 7 BKGR S AL MR IBS 16 TH 275, HE R MERL-ORE ML
PERGR R EOFAFEFRR ISR Liciew, TOFEMIFHIRENATND, £D7D, 7~
Ay PAT A AN == RFEEENEF R D, /o, CRF1 ZFEKEHHIZHOWTIE, Zh
FCHTICE < DIERRIK - BRRIIIEATTIO4L, CRF1 Z 4T L7 ERRIGAY IBS JWHBIZF 5 L
TWNDZEMRFEA SN TV DD, BRRRBRICI VTP L7z CRF1 A EREEHEIZ VO R
BURTH D [59], TOFA L LTiE, (LAY E L Z2RWENEIRE, M\ & o 37 fEAER,
RWEFUEME, BHERZR ERB 2 b D,

%5 2 FETIE, SART 7 v MMZIT 2 WIsdR DRl L O FL3EHA) o NiERE 1 xh3 5 5 F %
Batd 52 Lick>T, SART 7 v hDIBSEF/LE LTOHMMAZRKEE LT,
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528 EEMER LUk

1. EEREY

HEMESD 27 v b (HARZ V7)) & 3#in s L< X Sl TAME, 12 R OBKE A 7 v
(1A 07:30-19:30), EIREM (R 24+1 °C, B 55£5 %) O b L&/ —UI2 T S LT Ot
fAE L, 1 EMGTEREICH LS ERRicft L, MEMMYT. BimixahERR L UE b
HOKE Uiz, 72d. BMWEBIIENEIY FZR I B BT 0 - THEM L7,

2. Y

Alosetron Hydrochloride (Bosche Scientific A11036), duloxetine (Luna Chemicals) ¥ X O T-
3047928 (i H 5 T3) 13 0.5 % methylcellulose 400 (WAKO 133-14255) (2% % L. 5 ml/kg D
KETROHEG L=, Capsaicin (WAKO 030-11353) i % ethanol (WAKO 057000456) (2 1A fR 14 %
KD Tween 80 (WAKO 164-21775) Z M L, 50 pg/ul O A b v 7 WK &= /ERL L 7=,
capsaicin A | v 7 VIR IIE R AR B AR CREEBLEK 024-612) (12T 2.5 pg/uL IZAR L, A
V7T R T IZ 150 pg/60pL O HET T v MeERi B R TR 5 LT,

3. SART % h L 2 &%

ERr—V% 2 OOXEIZXGIY | A XE 4-5 )LD LD K DI 4 BEROENE SD R T
v N (BARZ V7)) ZHEE Lz, A NV RAARPIHIZ, 16:30 2257 v hZKIREREE (0 °C,
SANYO A % 2 _X—% —MIR-554) I A, —BifiE L7-, 2 HE26 4 HHIEL, 9:30-16:30
O, fAFE7r—T% 1 Bl 2 & IR (0 °C) L =IEEREE (24 °C) & #BEh ¥, 16:30-
09:00 O RIFKIREREE I CHE L7- (Fig. 6), 5 H HIL 9:30 IZAKIREREE D & IR BE IS H)
S, A ML AAMERKT S, 2B SART A L AAMT, v MIHBER, HHAK
KeL, RERICED2HEEZHUTEB S —VDEICT TAT 4 v 7 R— REa#HW\, £
72, SART A F L 2AEFHETHITEIRRE FTRE L, A ML RAAMMKTEZRND 14 HED
I AR R BRI T2
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SAR'II' stress Test (df\y 0-14)
| ) [ )

74
1 1 | f |

| |Dark Phase [JLow Temp. (0°C) [JRoom Temp. (24°C)

Fig. 6

Experimental design of SART stress.

Four-week-old rats were exposed to 0 and 24 °C in alternate 1 hour period during 9:30-16:30 and kept
at 0 °C during 16:30-9:30 for 4 days. After the stress session, rats were maintained at 24 °C and used

for pain tests.

4. Visceromotor response (VMR) D&

RY ZF LT 2—7 (HIBIK], size:6) BL VT v 77 A3y R—=ATERLZER 3 cm
D73— ATV A (K-Y Lubricant jelly, J&J) Z &A1 L, 7S/b— 2 OFeimn AL L 0 Ol 5 ecm
DONEEIZL D LW LTz, B HR3E (colorectal distension, CRD) #lli % 52 HHIIC. 7 v
NMIBIE S —UNOBREEIZ 30 DRRERLSE208, ZOBF 2 —72RT v Ml ENLN
LR AT Y N X 0 L7z, Barostat (biotec £f) & VT — U NEE 30 B
kAT SmmHg 32 FA W2 2 & CTHEICEAMZ 5 272, TDOEE., CRDIZ X 2Nk
ETE (KA L UD, WESRVICT L, EHMERICHAT 5722 L) 23 3 B o £ Clfi L T
BEINTE ZATHRT L, IR BEATEIN A TRIEE S - E 4 BfE (mmHg) & L7z,
ek, WFEILIRREIE 2 [EAT WV 2 [RIOSEAEE 2D T v S ONIBRREIE S Lz,

FENFEMIZ DUV TIL, alosetron (XA b L AAMHE T 5 H% (day 5) |2, duloxetine (% day 11
(2. T-3047928 I% day 5 ([ZFHliZ1T7e o7z, HIE I, W Ha10 N B E 2 31E L.
ZOfEE b L ACHEREOFEHEE L OB/ D K I 21T o T, i 5%
ORI BEOBIEIL, BEHRAE 251 [60, 61, 62], alosetron |% 1 l¢fH, duloxetine I 3 FF
M. T-3047928 I 2 BEM#& ST 720 - 72,

5. DNIC bt D FFAM

MBI 12 331F D DNIC KOs OFHIiE LA FIZRT B L V1T > 72 (Fig. 13), EFLOZEGE
TROZAIBREIEL Y & 5 mmHg SWEE 3[EI5 2, 2055 2 [\ILL E A BT T8E) 2381
RENDZLEMR L, ZDOEZ pre i & L=, FBAHAEEATENN 1 BILLTOBAIZTEHITS
mmHg FWEZMZ, FROREBRZ 1T/ 572, Pre fEZRKOIM%, 4V 7N T VB TIZE
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W, capsaicin & 150pg/60uL/site OHETT v MeERBEHHZ R THRE LTz, £ 60 573
W2 pre fEE R UEE 3 BN, 2 BILL B A BEATEN N BIZE SN2 5813% D% post fH &
L7z JRABIEITENNS 1 LA FOEAILE 512 5 mmHg mWEE M Z . 2 [FLL 5 A BT
HABLEINDETHEEZ SmmHg o EFH I8,

capsaicin/veh

(forepaw)
if not
5 mmHg responded
30 sec
Detect of Threshold + 5mmHg Threshold + 5 mmHg Add 5 mmHg
VMR threshold
Fig. 13

Method for DNIC detection on visceral pain in rats.

VMR threshold to colorectal distention (CRD) was determined by stepwise increases in colorectal
balloon pressure (S mmHg increments every 30 sec). To determine pre DNIC values, rats were subjected
to three times CRDs of 5 mmHg higher than VMR threshold. If rats were not responded 2 or more,
CRD with additional 5 mmHg was given until VMR was elicited reliably. One hour after injection of
vehicle or capsaicin, rats were subjected to the same CRD pressure as the pre DNIC value. If that
pressure elicited a VMR twice or more in three sessions, it was defined as the post value. If not, the

CRD pressure was raised by another 5 mmHg until the rat responded reliably.

6.  RMCP-II mRNA D F BLfigHT

SART A F L AAMMKT 13 A% D T v FOmEMA AR U, Kl & IR L7z, oK
# L72 ISOGEN (= » Ry ¥ —) HICHiH Loz o a =7 R—n (7 XV >, YTZ-S, 5
mm) & IR S5 2 & TR L7-, ISOGEN O 7' 1 k 2 — LZHEVy, BRIEIK & D 42 RNA
ZfhH L4 RNA |4 &%, 200 pg/mL ([ZA R L7z, AR L7244 RNA KV Superscript 111
First-Strand cDNA Synthetic Kit (Invitrogen) 2 FiV YT ¢cDNA %3 L 7=, cDNA % Distilled Water
(DNAse, RNAse free, Invitrogen) (IZ T 105N L, 2uL % VU 7V A AEEPCRIZHEH L7,
c¢DNA (2 uL), Master Mix (7.5 uL, Applied Bisosystems; TagMan® Universal Master Mix II) 3 &
O RMCP-II (0.75 uL, Applied Biosystems; Rn00756479 gl) % 7zi% GAPDH (0.45 uL, Applied
Biosystems; TagMan® Rodent GAPDH Control Reagents) % &4 L. Distilled Water (Z X V) 2 &
15 uL & U7z, BUSSAHEIE denaturation (95°C, 5 F0f#]). annealing (60°C, 1 43ff) (23X /E
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7900HT Fast Realtime PCR system (Z CHilE L 72, RMCP-Il ®% A1 7 V¥i% GAPDH OH A1 7
VU THEIE L. GAPDH RBL&EIZxH3 % RMCP-II EHL&D A HH L7z,

7. BMESAEAT T A B L A (Conditioning fear stress, CFS)

7 v MIAWEEZEN T —VHT12 0 4L TR—"—F v TORRE XN E L, 8
@Iyuy%%yh%a%&bffﬁz%4y&@hy*wmﬂ%mxw%ﬁammmo%
F—UNICRE LT, RS0 3 RIRH L, RHRHZEIC it 5 LISMIFR 72N R Y
VNS Lo T,

RERD 1 HH. 7 v bR v 7 2 (illumination: 180 lux, white noise: 50 dB, cage type:
square) (ZAHL, A (cue) BLOVES Y 2 v 7 (0.16mA, 3sec. Image FZ4/NRIEFRIPEE) & 5
Zi. BRYa v L cue DEMEBIONER Y 3 v 7 0AR T e b a—1 &KLk L T Fig.
141Z7R LTz, CuelllTR S 6HOELZ MV, BT 3 v 7 T cue DEFD IR AR L,
BB, ZOBROAMIEDY T v MIE REAT D03, JHHC XL DGR SIIBIE IR
Moty ZOcueBLWER Y 7 v 7Oty b 1 gRIBTISERAMT S Z & TS
FaATIR 0T, APV ATy MOE, BIER Y 7 AT 15 5D cue DH5-2 T2,

2 HEIX., Fig. 1512”8 T L2112, AiH SRR EMHOBER Y 7 AT v hE AR
(mmmmmmmmwmmmwaMBmgmwmmm)*ﬁ/a/ﬁ%ﬁw@ﬁcm@
FEG2HZEITEoT, 15 SRR A LU R EAMR LT, HEE A Lo
AT 28500, BIBRy 7 ANMBIOER Y 2 v 707 ) v FR7L— ME, KT LiC
KBEL 10% T4 ) — VRIS T E - 7o, PHMEREZRZES TS0, ZH B OYHELN
L 14RFETICKR T T2 L O BEt & T o7,

PEEEBRIE T, BIR Y 7 228 E AN T cue NBIATHE T2 oML, 20RO
EEFRELHE, 15 5D cue ZEMICE 272, 2D 15 2D cue I K DA F L RIT
Ko THREINHPELAREILL ., PHERZRIE L,
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Day 1: Conditioning
1. Cue and shock duration
3s
s shock

Cue 65 Shock:0.16mA, interval Tmin

2. Stimulation pattern

pe 4 A 4 4 4 4 4 4 4 4 4 4 4 4 4

2min - Total 15 mimn -

Day 2: Psychological stress

Pre m m = = m_m m = = | ] = = = =
y - Total 15 mim -
2 min
Contextual Cued conditioned
conditioned defecation
defecation o
(First 2min (15min with cue)
without cue)
Fig. 14

Conditioning pattern and overall schedule in this study.

On the first day, electric foot shock (0.16 mA, 3s) was applied with short (6s) cue (sound) 15 times with
1 min interval. On the next day, animals were put in the same observation box with different shape of
cage, illumination, noise level (Details were shown in Table 1). The cue with same interval of day1l was
applied without electric shock as a psychological stress. After animals were transferred in observation
box, the fecal pellets excreted for 2 min without cue were collected as “contextual conditioned
defecation”. And the fecal pellet outputs with scheduled cue for 15 min were counted as “cued

conditioned defecation.
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Day 1 Day 2

e

Observation bo \\

[ “J

Cage

Shock grid

Kim towel

Fig. 15

Representative environmental factors which were different on day 1 and 2.

On day 1, a square cage with steel grid on black floor was placed in a observation box with 180 lux
illumination and 50 db white noise. On day 2, a triangle cage with brown Kim towel floor was placed

in a observation box with 100 lux illumination and 60 db white noise.

8. A K L A (Restraint stress, RS)

FEERITITHEME SD Z > M(IRE 250-370g, IREEEH. HARF v —/L & « U —fRath)
ARz, FEBYA. BIAITEIEREICHRE L, 1 FEEM EoBbot, B AL L,
TIAT 4y VOB =TT v b | RS A Z L ICE DA ML A2 AR L
7o HIRA ML AARTE, Ty MIEBREEZROEE L, IBEIRAAAL—2 I — R
4cm, SIS LR G 5-6 cm) AL, Bl —VICBEIS ¥z, Alosetron | 0.5% A F /L
re—2ERAWTERE L, RO#&S Lz, T-3047928 1A L < 0.5% A Fotim—2%H
WTIRIBR L, BRO%GS L, b0 1 B%, barostat (250 N L—r 2R SES
Z LT CRD Wli#a b 2, PIEmBEEITE 28142 L7z, FUEIT 0 mmHg 726 30 B 5
mmHg oMWY S, BRI SOG & AR T 2 RITME AR & L. 2 B0 T oY
fEZ R L,

9. HLEtFHIEAT

BTOT —ZILFHEIRRERE TR LT, Mt FAEEZDORIEIZIT PCP HaHENT >~
AT LD paired t-test, Student’s t-test F 72 {F Williams-test 2 H V>, P<0.05 (t-test) F 7213 P<0.025
(William’s-test) DA H B A1 H D L HE LT,
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T

1. SART 7 v NI D g R

4 v SD 7 MZ 4 HREID SART A b LA &AM LT- L 24, (KEBINOMFEIAZRD
S, KREBITEED bhrnote, £lo. A NV AARK THRIZIER 7 v b EFRED
{REEHE N % 7% L 7= (data not shown), SART A b L ZAMHK T HIZEBW T, CRDIZHT DS
DNTRIBESST 70 BN EN GRS v, OAREEIX 1 BRI L7z (Fig. 16), F7-.
BMFEBRIZIUWT SART A R L AAGFHET 17 AR S MBI RIEEDSRHE L T D 2 & A ffEad
L7 (Fig. 17),

[=:]
(=]

1 -o-control
|l —-e-SART

[
(=}

s
(=}

o
(=}

| SART stress

VMR threshold (mmHg)
(%]
(=]

-
=]

[—1

0 2 4 6 8
Post SART (day)

A
o

Fig. 16
The time course of change in VMR thresholds in control and SART rats.
The animals were either kept in normal housing at 24 °C or exposed to SART stress and the thresholds
of VMR to CRD were determined on the designated days. Data are presented as mean + SE (n = 7-14).
*#*P < 0.001 vs. pre value (paired t-test).

Itomi et al., Journal of Pharmacological Science. 2015, 129, 26-30.

2. IEWT v FBXIUSART 7 v FOAEIHIZI 1T 2 DNIC UG

BT > FEHWT, capsaicin ZL{EIZ X 5 WNIBRIZ31T % DNIC BUSMZ DWW TRRET L7z,
Capsaicin 150 pg/site Z Z£RifE e~ 5 L= & 2 A, CRD RO NgwZxt 4 2 F B2 BiED
EEPBE SN, WIERGEE T, 2OBEO EAITERD bz o7 (Fig. 17),

WIZ, SART 7 v h CONEIRICEH TS DNIC G ERerd 5728, NIEE R EECIRIE)S
Fift L T % SART A b L AA & T 17 H&IZ, L2 DNIC )OS Z #6569 % -2 T CRD
T OB ZE Lc, TOREK., EW T v PORRLITRZRD | SART 7 v kT
capsaicin ZLE |2 & 5 BfE EAIIBIE ST DNIC BUSTERD HivZe > 7= (Fig. 17),
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Fig. 17

Capsaicin-induced DNIC on visceral pain in normal and SART rats.

Pre values of VMR threshold were determined before the injection of vehicle or capsaicin in both
normal and SART rats 17 days after SART stress protocol. One hour after the injection, post VMR
threshold values to CRD were determined. Data are presented as mean = S.E.M. (n = 6). *P <0.05 vs.
pre value in normal (paired-t test), #P < 0.05 vs. pre value in normal (Student’s t-test).

Itomi et al., Journal of Pharmacological Science. 2015, 129, 26-30.

3. SART 7 v FEMFEIZH1T 5 RMCP-I mRNA D3 EL

SART 7 v MZFIT 5 5E M OIEHELIZ OWTHRETT 2 72®, SART A b L 2 A7
BT 13 %O T v RV EMREEZARE L, OREE S KO EICS T 5 RMCP-1I mRNA 0
B AR L, ZOME, MEEL LOHEOWTIICEBNTE, SART BLIUIERZ v
~ @ RMCP-II mRNA FEH 2 ORI E R EITRBO b/ n -7 (Fig. 18),
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Fig. 18

Expression levels of RMCP-II mRNA in distal colon of control and SART rats.

Mucosa (A) and muscle (B) were obtained from the distal colon of control and SART rats 13 days
after SART stress protocol. Expression level of RMCP-II mRNA was analyzed by RT-PCR. Data
are presented as mean + S.E.M. (n=5).

Itomi et al., Journal of Pharmacological Science. 2015, 129, 26-30.

4. SART 7 v MIIT 2 PNNEEN RSB k- 2 FEE

SART 7 v b ORI *%}3 % alosetron, duloxetine 33 1 TY T-3047928 D% 5% Pk
RSB 3T F R L TV D A b L AARHE T 5-11 HEIZHRET L2, Alosetron (3 38 LT
10 mg/kg, p.o.) I EPHEEIRIEEI R UH KRG OB B RSGEERZ R L, £72, EW
FEDOSUSBMEZ 100%, SART 7 v b OB GO MSBEZ 0% & LT, EMILEROK
BEREZEH L7, Alosetron (33 XN 10 mg/kg, p.o.) DWERITZN LI 30.4%F5 LT 60.9%
Toh o7 (Fig. 19A), F7=. duloxetine (10 35 & O 30 mg/kg, p.o.) b [AIERIZ PN R @B 2% L
THEKRGEHRBEER 2R L, ERIXZ TN 28.0%F5 L1 64.0% T - 7= (Fig. 19B),
X 5|2, CRF1 Z AR T-3047928 (3 33 X OV 10 mg/kg, p.o.) & F EAKFAY 72 PN EA S #2230
RERL, WERIITNETN 31.5%F L0 90.6% TH - 7= (Fig. 19C), At CHZHKE D
1T, CRFI ZAEIEHEOBED RN R BHE Th T,
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Fig. 19
Effects of alosetron, duloxetine and T-3047928 on SART stress-induced visceral
hypersensitivity.
VMR thresholds were measured one hour after oral alosetron (A), three hours after oral duloxetine (B)
or two hours after oral T-3047928 (C) administration in SART rats five (A, C) or 11 (B) days after
SART stress protocol, respectively. Data are presented as mean = S.E.M. (n=6). #: p<0.05 vs. control,
(Student’s t-test) *: p<0.05 vs. veh (Williams test).
Itomi et al., Journal of Pharmacological Science. 2015, 129, 26-30.
Itomi et al., Neurogastroenterology and Motility. 2020, 32, e13795.

5. o IBS ETF /LIZEIT 5 alosetron 3 X O T-3047928 D F&h7Afl

SART 7> b3 IBS E7 LV ELTAHHTHLZ L2 R VEELRLLDIZT HT-HIT,
alosetron & T-3047928 ([Z DWW TIIREICHENZ STV D IBS BT /MIZE N TH, Fha r~d
EREI LIz, DE D BEFO IBS 7 AT A, SART 7 v b THREKICHR 2R~
i, SART 7 v b b IBBSEMWIET L E LTHAMTHDL Z &N, KON RODERDLEER
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2o TNETIZ, AMVAFBRIBSET L E L THA REMET ARHMEINTHDR, £
WO OFTRUGSRMATIT A b LA (CFS) FHFPMEE T /L3 KOHH R b L2 (RS) FHFHENIE
Ji ©7 L& VT, alosetron 33 TN T-3047928 D%hH % fait L7z,

CFSET /MZBWT, 153 M OGS X b L A AR SHRETIE, FEA B L AAT
RIS T, PHEROFE RN bz, Z OPEOBINIL, alosetron F7-1% T-
3047928 WTNOKREIZ L > TH, HEEKFEN»OFBEICHH S v, PHEBIIIEA b L 2Rt
& RIS LU & TR LTz (Fig. 20A, B).

RS E7/VCIE, 1 RO A F LA X0, CRD 3B 2 xt 9™ 2 SO BRI S

IIRF L. WIBE BB BIEE Sz, 2 OWNIBEN et £ 72 alosetron 35 X UY T-3047928
OFHAZ L0 FHEIRIFINOF BICIH &7z (Fig. 21A, B), 7238, T-3047928 @ RS RN
g RAm B k3 2 BGERh R CFS B HEE DA & R & TH D L7223, alosetron (2D
WTIX CFS FRIHMEDTZE LV b 10 fFmWV AR TOAUERNBIE SN,
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Fig. 20

Effects of alosetron and T-3047928 in conditioning fear stress-induced defecation models.
The number of fecal pellets expelled during the conditioning fear stress for 15 min was counted. Drugs
were orally administered 120 min before the stress application (A; alosetron, B; T-3047928). Data are
presented as mean = S.E.M. (n=12-16). # P<0.01, ###; P<0.0001 vs. vehicle-treated non-stress group
(Student’s t-test). *P<0.025 vs. vehicle-treated CFS group (William’s test).

Itomi et al., Neurogastroenterology and Motility. 2020, 32, e13795.
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Fig. 21
Effects of alosetron and T-3047928 in restraint stress-induced visceral hypersensitivity models.
The VMR threshold to CRD was determined 1 hour after restraint stress. Drugs were orally
administered 1 hour before the CRD (A; alosetron, B; T-3047928). Data are presented as mean = S.E.M.
(n=6-8). #; P<0.05 vs. vehicle-treated non-stress group (Student’s t-test). *; P<0.025 vs. vehicle-treated
RS group (William’s test).

Itomi et al., Neurogastroenterology and Motility. 2020, 32, e13795.
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bl

AMFFEIZF T, SART 7 v MMIFHERY e NIBEN Rz 5 L, AIBRIZI1T 5 capsaicin
#5%% DNIC SUGDMERE L TWD Z EMH LN E o7, F£72, SART 7 v kO HIEAIE
(2%} L C alosetron, duloxetine 35 X OV T-3047928 13 A B e B EM 2~ L, BER S L <13
IBSENET /L LB LT BERIBOCEDRBIZZE STz, ZNHDOFER KD SART 7 v MEIBS
RIEZ KB LI AREMET L Th L LB bND,

IBS ZA F LA L DR #EMENFEWVERTHL Z EMnD, A NLUAFHFHD IBS 7 /LA
T 5 Z L1E IBS OIFEMBICR S Z LIETE R, IBS LRBRICA B LA & OBEMEDE < |
F72IBS EOPFREELEUVERLE LTFMAALATEY, MEREBICET L5 EL LTF
PV IR O Bs NS ST 5 [22,23,63], 1 ETIX, FEHDIXFMET L E L
THIHNTWD SART 7 v b3, FM B & AR O ARMESR 13T 2 N AT Bl 5 oo 2%
BLROER EFRILTCEROSMEZ AT 52 2R L, SART 7> h2S FM JifEA Kk L
TEWET N THDH I EER LT, £ CH 2ETIE, SART 7 v b3 IBS JRREA KW L7
BETLE LTHOEMATH DTN T, WIEROBLE» DEE LT,

SART 7 v MEA b L ZAAFHE TR ORI DBE R NIBRBE IR T 2R L, 18
172 NN R Ok BE 2 52 L 7= (Fig. 16), & 2 C SART 7 v MZEIT 5 PN =8 m O R4
ZHEZ D728, DNIC RSO, 15 RMCP-I1 O3 HL 3 L OSRA O SOt 2 et Lz,

IHNETIZ, BWET Va2 HWIZHIERICI T % DNIC MUSIZ DWW T ORE 1T > 727
O, FPTIEF T v & MWW T DNIC RISHBHTE 282 Mmif Lz, % 1 EOEMFT
DNIC JJ&RA3588 B U7z capsaicin 125 pg/site O Z2 R & AL E 2 BT O S fili & L TR
7273, CRD #HFEWIIREIC K3 2 BEfED EAI13580 bi7e )57 (data not shown), & Z T,
capsaicin D &% 150 pg/site [ICH R SH7- 8 2 A, WIERBEOAER ERESEE IR
(Fig. 17), Z O#ERIL, DNIC KL OB BRI OFREE, TREE, e SIS BEIhd L)
WEL—HTH2HLOTH-T= [13], T/ 5. capsaicin & H\ N CHEIE D DNIC S & #8123
THITIE, RIER OGS L R L TR DR LB TH D Z LI LTz, 0
JRRIEAR Thd 23, MR & PR & CIERMOEAL (BB K ) . R (B &
L <VXERHFITE R E HERAITN) | SRk (I AS BRAMEN T CHRME) R E 0BV H D
7o, Kkx RBERNEZ RS, AR WIEHKIZIBWTH DNIC USRS Hivien’, Kk
Ji D DNIC (2% EBMED EFRIZ/NE o7, SRS TH 5 capsaicin O &% X 5 (28
REELZELEHTELZLD LAWY, MHEREICE 2 0MER~ORIEHEZBEEL T,
Feh L7z oTo, F72, capsaicin LA OSLMAAIITT & L CEMWEER THE STV D B DITHR
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N= VR T =880 [13]. capsaicin (ZH~T, P BIE O L5523 X0 BREICRD
HIoh, BIRENWE ZATH D,

A [El D capsaicin 7% DNIC St D %A% AW T. SART 7 v b OAJEdR@IC 31T % DNIC [
JERE L& Z A, SART 7 » Tk CRD (Zxh3 2 WO ERITEED H e,
DNIC S 3 BIZ S /e iy - 7= (Fig. 17), DNIC UG FATHESR MR 20 LT-BHR TH D
EBZOLNTNDZ NG, SEIOFEELY SART 7 v b TR 720 Tix 7z < NI I
BOTH FIHEERIGERICETE NS 5 2 LR Sz, T4 DNIC KSR RERIIE R
LS ERYE (IMRD) &2 FHWZAFZEIC K0 | IBS % & deineth B RS Cld FATHERm iR 1
BEEZRLTND Z ERHE ST D [34, 65, 66], FFE, DNIC RUSOFMAHIKE LTH
RAEGAKICRL, 7 A M E UCHEILRRIEE 52 2 &, B N TIEHNBRO 2 =27 5
KFF 5Dk L, IBS BE TIXNERA =27 O, 3725 DNIC KIS IEER® HALian
ZENE SN TV [22], IBS OEIMTETLICE VT DNIC s Zpt L& ik o E
TlZ7e <, AEOIETH LN AL, # LWl 2 D IBS OEE T A Z I L7- &0
IRTERBRENLDOTH D,

Ak, IBS [l DO A M CTITAER 25 L1522 E 2R Z 055880 DRV D DR
Tod 505, IBS BEOER R OIIGE RFTICE T 2 EMMC o 2FO YA S A D
72 & OBUNIEDAFTE, S BITIEBNME#EOZLA R STV 5 [30, 31, 32, 67],
IBPARIEE L Z DWW TR, RYGAPEIGRAZ 1T IBS 2SFIET 5 2 &R0, IBS KR O 5PNl B HE R A3 e
WEERRDZLNRREINTND [67, 68]c A b L AITIGNAMERS A ZR S, fhEE
WM TCHE & NI R IB B A < 2 &R bN TS [68, 69, 701, £7-. HAHFAEHE D
rifaximin (213 1BS SR O RN H 5D Z LG S, IBSTEFEE L L TKRIN TN D
(711, JEFMAIZ DWW T, IBS B ITIRT 2 Wi (XM O LA B 5 L Tn b
ZENHESN TN D [30, 72], NERGHASIZGE RIENE Z 5 LRI T ~8 5 S it s
ND, TOB RE~EREA AR S D & MEwH S BERL UIER MR kO e 2 2 <
Yo krb=r TaT T —BREDAT 4 =2 =2 L, T 5 IR TR AR O
B AR L, JRAEE TS 33, 22 C, A TIE. FTHERERMGIRORTE O X 9
PRFARPE DAL T TlER < . BRI CTOBLIZ oW T H G 5729, SART 7 v kD=l
FEME 331 2 A A e R O RF B ) 72~ — 77 —RMCP-Il mRNA ORBL &% JE L=, L
L. IEWIB L SART 7 MMZEIF 25 RMCP-II mRNA OFBLEIZ IR 21T B
3o 72 (Fig. 18), —J7. Moo &2 kL 2 A7 IBS 5 /L CT&H % water avoidance stress &7 /L= b
U= hrRUB U RVR OGN 5 K 2 NIRRT 7L Tl B R A 2 <>
RMCP-II FEENHEM L, ENODRAEROFRK & 72> Tnd Z NG STV 5D [73,
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74, B ENL, BERPTTCORMBAROZIZET VICL Y B2 oTWnDHH 0 L
HINb, KREOHITIE, SART 7 v b TIHBHE AR OEELAED o7 2
b, HERFTELY bie LA TSI R O R E 7o £ Ot OBEREZ AL 23 Wlign 7
HEIZFH G LTV D AEMERHR SN D, 7o, SRR O E U RS IR &
H L7223, IBS (ZB87 2 RMAL ORI B I iE, BEREimtE, Mk Erfir e & 6280
HAILDTZD, SBOMFME L Lz,

RIZ, SART 7 v OB TG 2 FEH 2RI ETT 2 2 & T, IBS & & SART 7 v

2B D EAN G OFERINE & Bt L7z (Fig. 19), EEZMIMETE LTk, IBS I5EETH
% 5-HT; % FIEFEHi# alosetron, 1 h=2 « /L7 LG U U EEUY JAZBLE 3K duloxetine
B L O CRF1 S A ARHEHTEE T-3047928 2 V72, Alosetron IX SART 7 v k O Wik it i i
U CHBERUGERS R AR U, BRIRAE R A SO U 7o i 2 D a7z, S-HTs 13FHE L~
BOTEREICK LEEMEICER T LA ST 5 Z &5 [75]. alosetron 1 & 2 it
MHZ R ITHEFRE S-HT: ~OfPUEHIC L 2 b DB 2 b b, £7-. duloxetine b [AERIC
SART 7 v b OWIATEEA A EICYE L, WIBEIZA 5 duloxetine DRNRZ MG L
T EE AR BRI BT D W 132 <X 03, IBS B & RIRIC LR IR O WA
225 | duloxetine 2% IBS IZB 172N ZkET S Z ENRINLTWD [76, 77, 78],
Duloxetine ¢ SART 738 PNIBAN RSBk 2 SeB 2 R I, FATHER IR HNHI % O 5 2 -
EEENE F=2 b LI/ AT RL TV VB TZIERESELEZICL DD L H
BIND, EHIT, T-3047928 H SART 7 v b OWNEA @B LB R a2 R LT,
CRF1 Z A MAETIED IBS BB T D BRIIIRIZI N E TDO L ZARERTH DA, IBS
JABIZ 51T D CRF DA GITRTEEAR S X OBRICIE W THZ S S S TR Y | FEICHTERR
(2B TIE, CRF1#EHUEEN 4 D IBS ET VAN TH D ZENRSIBILTND [65, 66,
79, ThHDZ & XV, SART 7 v M ONEIFIZA T % alosetron, duloxetine 3 XY T-
3047928 O GHEIE, IBSHBE S L IXIBS OEHET L EHEHBIL TS EEZ BT,

E 512, alosetron 38 L ONT-3047928 1B L ClE, IBSET /L& L CREICHEN. &4 TV 5 CFS
R RS ET/MTBW T HZ L FUHHEC B (263 2 Bl 72 3550 2 7k L7z (Fig. 20, 21), L
72T, BEfFD IBS E7 /LTI AN, SART 7 v F THRERICHRZ R LI &IT &
D, SART 7> b IBSEHET L E LTHHTHDLZ L0, KVENRLDICRo70 L%
2%, ZODOZ &M, SART 7 v MIBEFD IBS E7 /L E[AFRIC, Bl IBS IGFRIEDFLNHE
ik & LTHEAMEREWEBEZOND, £, SRIALNERS728 91T, SART 7 v M
TATHEERIHIR O R 2 H M L T 200 TO IBS TEF /L TH L1280, HARIEDTRE 11t
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FRIZ AT IR MR A RS9 2 2 & TR SCEE 2 364E 72 X 5 72 IBS TR IE DO FHAM
IZHERICHRTHD EEZ D,

AElfE A U723 A NI T b PR L~V TR IS 6T 2 BBl R A RBIET D L B2 b
52 LB, SART E7/MZEB T 2 NIBE T IEB ORI IE, FTIXOEAREE L TnD Z
DRI E T, FEER, alosetron @ CFS FEFHHEIZXI 2 A2 H &L 1 mgkg Th - 7273,
SART &5 /M2 5 NIIREIC ﬁbfﬁlm%@?ﬁ&%@%ﬁﬁ<\mmﬂgﬁﬁgﬁﬁ
ST, THIUHORERIT, alosetron 23ISR Z Bl 2 72121, KIE TORE EE) & #iil5
LT TEHATSTHY, JVEHARZRELFHL NV TIEHSEIMERH DL Z L 2R
L TWb, ZD7z, alosetron D NIEIREIZxTT 220 HRIE, B EBHIHIC LD o Tldk
<, THEMEOERICE D D EE X HD, Duloxetine [FHFH L~V TEr h=vEBLO/
NT RLTF Y REE ERSED 2T MIEEIm G R 2 Sk U g 259~ 2 3l
IRAFE LI EBEZBND, CRFl IAMRIEHEE T-3047928 [ ZHAEBATIED H D 2 & 2V
HEINTNDH2D [62]. SART 7 v MIBWTHHFMK L)L THEGZREL TWND T &N+
SCHBESND, E7o. CRF1 ZEKHEEGEITMAN O R DI ER L Tl IR i
PIRERET L ENBZHNTND [80], — . BIHET LV EHWIZH®E CIE, Lo
CRF1 SZAMEHIRIE PR LORMOm H ITMEM T2 2 & TR 2432 2 L 3RS
NTWD=9 [79, 81, 82, 83]. T-3047928 (22T b KA THAN A2 348 L 7= WTREMEI L5211
BETER, 7272 L, CRF IZAEGMALO BRI B 5 L Ty 5 75 [84, 85, 86,87]. SART 7
> b ORFE IR OIEMAL~ — 1 — DFREBLEIZEAGITIED > 7272 4Rl SART 7
> N TR D CRF > 7 F VOB G I3 RE < e EHEE SRS,

Pk, REOFEMERLY . SART 7 v MIFFA NI TEIRE A = L, WIgEIC
% TATHEPSE B0 % O B o3 A RS 72 & OBFIR ORI &L L= K a A4 5 2 & 2
bk ilgolz, WZIT, SART 7 ME IBS IRHEEZ IR LA HZREMET L Th D LEX
535, SART 7 v hid, DNIC i 2 fBHEIC L7z FATIEE R INGI R O R 2 8 L +5 2
NETIZRW IBS ET A TH DD, %L FITEEREMEROME 22 —7 > b L
IBS 1AL DRI TR S D 2 L BREIRF T 2,
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555 fi /N

AETIE, FMET/LE LTHE SN TWS SART 7 v RO IBS EF/LE L TOFMMER
a3 572, WlgdR OB S B TATMHEER IR I L ORI SOGTEDOFHE 2 35 L, PLF
DR Z 1T,

1. SART 7 v M CRD IZxf UEHEH 72 Pl =i 4 Lz,

2. PIERIZIT D DNIC fUiiE, SART 7 v FTIHHA L TEY . SART 7 v MMIEIT D
TATHEEIE R O R D R S U,

3. SART 7 v M OWIEEN T B 63 2 A SOSHEE, IBSBE DB O LHALL L T,

4. SART 7 v FOWBEBEIZIL, FICHREEOEBIRFEL TVWD O EHERE S
77

5. BLEXY. SART 7 v MI IBS DREEL KB L 2EMWET L THY | IBSIZHIT 2 Nl
TR OIRREREIN I X OSHTHBUERIEDOBBICEARET L Th DL LEX HND,
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e
TNEN

AWFFETIL, DNIC iz VT SART 7 v MIBIT 5 FATHERm ISR OEREE L & (&
MR 3 X OWNIER OBLE DG LT-, S 512, MR B L OWIER 2 3 202t 9 %
LT, RETFTLDOFMBLONIBSHREET L E L TCOHMAMIZOWTHREE LT,

B 1ETIE, IEF Ty MTBWT, BRI J OSSR A & <RI e 59K
JEMEAS capsaicin ALEIZ LY ERT 52 &, $70b 5 DNIC MIGHFER S D Z & 28
oo £, Flix OFHEHEEZHWEHREHC LY. ZODNICKINTI p A A A R, 023 LTV5-
HTia ZBEDBEAE LT b D ThH o7 Z e h . TATHIERIHIRE B LB R TH D Z
EDRENT, SART 7 v b EHAWTZRETTIL. A b L ZAARH D SRR 22 0h Tl s 8l
231, DNIC UL DHER RO BNz, THHDORRNG, SART 7 v b T FTHEW
PR D FF HIEMER IR AR OJRR & 7o > TWAD Z L3 F X b7z, Neurometer 2 7z
EIRABR TlX. SART 7 v MZHEIT % DNIC SUGDH KT, REZAMMETH D ASFLVC
HHEIZ W TR BTz, FERFEMD ABRRMETIZRD b h otz ABRRHEE A LT X
JE2S SART 7 v MIBWTIK FLTWARN o2 EMnb, 7 a7 4 =TIIFIEL T &
R CTE D0 E LIV, EBIC, von Frey 7 A b TIX 7 4 7 A > bR IZfil 5 7210) TRk
WSS 2R TRRR T BT o = TRRO N IBIE SN e o7, AR #fEICH51T D DNIC Kis
75 SART 7 v P THHMEFF SN TWZEHITIBEE TIIAHTH O | 4% L0 MR 2%
B TH D, £72. SART 7 v MIBT HRFIEBEIT, FMIGHEL LT FDA »bAR ST
V% pregabalin 35 2 U8 duloxetine (2 & U A EIZEE L7223, naproxen [/r] & il hH 2 7R
Rirole, THNHORERIT, FM OERICE T KRB EFEETH Y, S HIT naproxen 23
SART 7 v MIBWTHERHREZ RS eho72Z L1, SART 7 v K Tlix FM B3 & [FERIC
RIENEZ > TWRNWI EZRBTHHDTH D,

LLEOFER L Y | DNIC BUGDER, T 725 FATHR BIH% 0 B7 5 X OERE &Rl
L7 EMEDRRO BN Z & X0, SART 7 v ME FM BHEDOIREZ KL, $ER3ED
A L7 A R B MEERET L ThD LERLND,

F5 2 B TIE, A1 SART 7 v b SRk 2 NIIBN TR il 2 242 Z L 2B 6 nic Lz,

BT PR FERIIL D capsaicin AR LE L, 1EH 7 » hTiL CRD RIIC X 2 PIBR R A L
F-EE723, SART 7 v F TIIRREBED AT bnignole, 2D L6, SART
Z v b TR ICRB O TS FTHEIRIHLRICRE 2R L T D Z LR Sz, £z,
EALFE G BT B AR HEAE D15 AL~ — 5 —RMCP-II mRNA OFHLE T, SART 55 L NIEH
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Ty NTEPRBD BN oT2Z LD, SART 7 v MIEBUT 5 NIBE BB DUV Tk,
K TOELDOFHGIINEINWEB 2 b, —J . FHMEER %2 A3 5 alosetron,  duloxetine
B LT T-3047928 1% SART 7 v MIIIT 2 WIEFI T2 A EICdE# Lz, P RIT, SART
ETMTEIT 2 NIBE TR OFIEITIT, FHPEDZEN LY RESBHELT0D b D LR
e Xz, F7-. Alosetron 35 K TN T-3047928 1%, SART #% % Plidde O A 72 53, BEIZ IBS 1A
WILDFE R & LTl STV % CFS % HkM J KO RS 7 78 PRIBEN R @ L 6 LT 6 B
BONRMEIh R AR Lz, T2 H . SART 7 v MIBW TR Z R LKA, BEfFD
IBS E7 /L THRMKICHIRZ R LIZZ &2 5, SART 7 v b IBS VRIRIEOFANICA M 72 E
TNThHDHEFR D,

LLEX Y, SART 7 v MIWIBIFEIZI T 5 FATHEE IR IR O 55 2 R & 3 2 87 72
IBS DIREET /L Th V. IBS BHEMEDO N IRREOEICHEA TH D L EX BN D,

25 1 FD SART 7 v MIEBT DM OMRFClx, & OEMIBIE R OREN D . B
WML S Neurometer % VN THITESRAEEIRAYICE SR Z 522 Z LB A[EETH D |
LV EERZe DNIC JUSOfENT 235 Z LN TE =, —J5, WA 2 aHl L7725 2 3T,
Neurometer & W o RFHINEETH o772, Wigw 2% ST 20 & L TiZ CRD D&
IR E D | KPR & U TR 24T 9 2 &M TE R odz, L, BEN O
B2 ) IR DfEEIC S . RENR & FIERIC AS BE O C BMENMELTWDZ &, £/
SART 7 v MZEBWTHEMER IS X OWIER &5 12380 T [AEERIC DNIC St D 5 0358
bGNI=Z L Z2EZBET D&, SART 7 v FOWIBIEIZIIT 2 FTHRSR MR O R IX, K%
FOBLOEFELL T D LHERIN D,

FM 5L O IBS (2% L CHIR T ENTWEL A ZE 2 -84, FM I 20T
pregabalin @ X 9 7tk Mg SK . duloxetine D X 9 7281 9 DI A B A A R RHKN 2 E
M &h., IBS IZ2OWW T, alosetron X° tegaserod @ X 9 A WL EB) 3R, escitalopram <°
duloxetine X 9 72419 DFENEIHEH N TN\ D, FM & IBS TIXZILENLF R D 7
BT, To b BT VEELL T T ERRDO X DI, 19 DIELISMI 22 5 FH4 73
WS Tnd, LarL, duloxetine 72 EDHL ) DHITA b L RAZEB L, 7O FATHER
MHRLRIT L TE D720, FM BL W IBS OFEESZET D L. Lo DA WTHORKR
I LTHREFINTNDZEITEENTH D, 2O L5 RmEEILAEOFRELIEN L LT
FHEEFNOBRRITRFICFM & IBS 2R LT-RBFICBWTAR TH D B2 b, £ OME
IZBWT, SART 7 v MR EFICHEH TS EEZEZBND, F£o, IBS BEOHITIE, v
7 X REOHELE EBIIHIHE T FHIZ PIHIT 2 2 & CTRMICIER AR S & o556
HD, 1212 L. AWF7E AR INHIZI % 7R L7z alosetron 1358 /) 72 AL & S @M VB &2 A
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LTCWAD, WNIERMHEIER 2L, LvEHEEZLE LS L2 &5 (Fig 19, 20, 21),
SART 7~ b CIEPIlE0RE & #1321 EBIEER O TIEIAR+ 2 Th D EEZ D
b, F7z. alosetron |ZIEFEMW) OHE I LIKHE N OMEHWEHZR"T 2 & bambn Tk
D [88]. EBE. ERTHLHEEOERMISFIERE LTHESNTWD, —F. NIERIHIER
%k L7z CRF1 S RHEHSE T-3047928 1%, RHETA ML AET/MCEBT HPEE L5A-F
KOs 5 i 2 #il L7228 (Fig. 19, 20, 21), EFSEIZH L OISR CTHLREL 5 X
720N [88], LD CRF1 ZAMAFEHURE & RIARIC IR 22 {H LB BN B2 5 2 20 2 L3R
HINTWD [89,90,91], ZAHDIZ EMG, CRF SZAMRIEHUIKIX R A & T 5 & Nl
MEWETHZENTE, HHOY 27 DKW IBSTHEEE LTI THL EBEZDLND,

b, 1 EBIOE 2ETHLNERELY ., SART 7 v MTBWT, AMHEB L OW
T Lt U C R AT TR SR O FLH 2GR ® H 1D Z & & DNIC UGS O R4 AV TR L
72o F72. SART 7 v MIEBT D EMR I X ONIER ORTEEICIL, K- FHEL~LTo
WIKPESR S C o 2 TATHEERMER OMRERE L L TnWD Z L2 LN L, &
512, SART 7 v ME FM 6 KX OV IBS DK & Bk U7 ARG E 2~ 2 &b KET
IR I 36 1T 2 RPN d5 I ONPIBOR DI BEARAT 72 & ONTHTHLIR A D SRR 2 A H 72
BmET L THDLEEZXDBND,
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