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Amy: Amygdala (FHEIA)

ANOVA: analysis of variance (453 #574T)

ASIC3: acid-sensing ion channel subtype 3 (BRI A A F ¥ RAY T X2 AT 3 )
BDNF: brain-derived neurotrophic factor (A F JeAHfR 42 [ 1)

BR2: bradykinin receptor 2 (77 V% UEZFIKYT X AT 2 )

CCI: chronic constriction injury (2B #RALHEIEE)

cDNA: complement deoxyribonucleic acid (FHAfif)7 4 U REZEE)
CGRP: calcitonin gene related peptide (# /L3 b =2 BEE R 7T )
CHO: Chinese hamster ovary (F ¥ A =— X /A A X — I E Al a)

COX: cyclooxygenase (7 v A% 7 —E)

DRG: dorsal root ganglion (FF i f% R AR E)

DMEM: Dulbecco's modified Eagle medium (% /Ly 2 g2 A — 7 L E5HH)
EDs: dose causing 50% effect (50%H %))

ELISA: enzyme-linked immunosorbent assay (Ji%32 657 | %)

FBS: fetal bovine serum (77 /G {1-ILi7)

FLIPR: fluorometric imaging plate reader (iYtA A — > 77 L— KU —&—)
FM: fibromyalgia (#RHEATTRIE)

GPCR: G-protein coupled receptor (G 4 >/~ 7 B LB S 754K)

HEK: human embryonic kidney (& i Jd F 5 B st et )

HP: hypothalamo-pituitary adrenal axis (K T355)

HRP: horse-radish peroxidase (877 ¥ E~L A F v 4 —E)

5HT: 5-hydroxytryptamine (5-t Fe¥I R 7% I [kr h=21])
IgG: immunoglobulin G (%87 v~ VU > G)

MIA: monoiodoacetate (€ / I — NFEEZ)

NAc: nucleus accumbens (ffI|44£%)

NGF: nerve growth factor (ff& A% (K1)

NSAID: non-steroidal anti-inflammatory drug (FE A7 & A RHEHIRAERK)
OA: osteoarthritis (ZZ 1 BHHIE)

PAG: periaqueductal grey (HxH 03K H'E)

PBS: phosphate-buffered saline (U > Fifg A= B A /K)

PDN: peripheral diabetic neuropathy CHE /R Mt fi 2

PHN: post-helpetic neuropathy (KI5 1% A8 )

PG: prostaglandin (7'B A% 7 Z )

POP: post-operative pain (7% /)

QoL: quality of life (ZE{ED'H)

QST: quantitative sensory testing (& & AT IR A)

RA: rheumatoid arthritis (Bi#iV v~ )

RVM: rostral ventromedial medulla (W01 ZE &6 15 PN ARIGES)
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SAS: statistical analysis system (FEFtHI0HT > AT L)

S.D.: standard diviation (FE#E{R7)

S.E.M.: standard error of the mean (FEAS -2 DOFEAEGR )

SNRI : serotonin/norepinephrine reuptake inhibitor (Z &2 k=2 / L= &% 7 U  FH
DAL FHEA)

SP: substance P (P #'&)

TBST: Tris-buffered saline with Tween 20 (Tween 20 &4 Tris & fE A BRI K)

TrkA: tropomyosin receptor kinase A (F AR I AT U /KX T —E A)

TRPV1: transient receptor potential cation channel subfamily V member 1 (—iffP:52 2%
BT ¥ XY T2 AT V1)

VAS: visual analogue scale (fA%HIFEAG A 77— L)

NRS: numerical rating scale (EXEAIRHM A 77— 1)

VRS: verbal rating scale ([ 8RZCGEAMG A 77— /L)

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index (7 = A % > 4
VEVE I AE—RPEIEBFE R0
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Ji A & 1%, [An unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage | (SZEEIZA0] & 2 DFAFREE
ZPEOIE, & 2 WITMEENEZ VAR T T, 2OR S REETTRIIND
ANRZRER & 2 WIXFEREER TH D) (IS 1979 4) LELEIND. Zhi
MANEEOBERICE > TRIEIND FBNRIERTH Y, FEADBHREOREITA
VED RN OB LR 2@ LI L VBRI D & DB 2 ITHED
WNWTW5D.

T AL BN & B & IS S D, BRI & IIACK, 2 V155 15E
fEFEIZXIT DAERE T CTH Y, FEROABNLSIGTH 5. EROMIE AR5 54l
WM AKIREZHIERA~ANT S, THBVEN TR A O TR RARE (dorsal root
ganglion [DRG]) Z#& T 2 WME~EREINTEITL, KIMEEORMERTE T2
AINDZETHRIND., —F, BHEFEEIX, MBEGENRELZICH 021D H
TR DA, BN RHBBRER L WICOEDLTHRSNOWADZ L Th
L. RO BHEMEANE & IX, [REEETEE S 2 OIS LB WM 28 2 Tkl 3 2 98
] ThDH, F2Z 9 LIEERICIE, 21 1 RIECHITL, HEBREIC X 208~

(REZAMEETR) , 2. Ff%, FFl, E 723N OBECHREIEEIC L 20W 7 (M GH
PEEE) B L0 30 DB ERN S < D% A (LEMER) O 3 SIS D7,
Kx OIRAMEROHFIELTEBY, IRFREEMEZ L TWD (Figure 1).

DRI . BuEREE
(PSycogenic Pain) oW i 4G
BRI LR (CRE

REMHER MHREEELERE

(Nociceptive Pain) (Mixed Pain) (Neuropathic Pain)
FHARIES(CREE HEZ. A, FEoIgEe
BLBEPEE (CRHE
z IR 5 L.
BIERUMTF (RA) BEEis . EAUBFTERAEIRE
Bif HERIRAIL =T o ARYZz1-0ONF-—
HHApREE . BHEREE VEFRRIEAEIEE (PDN)
. R . = BRI SR (PHN)
. R : = iRE
ReE . RIEMERIEE
SRR T
. BIZETISE (BRBESD)
BB
LRI
2BRZRIE
‘ Parkinsonj®
’52%) CLASSIFICATION OF CHRONIC PAIN (IASP Press) RE

Figure 1. Types of pain



MEPERIRITEF I L - TRMHIEIR Z1E 9 & & B2, BHIZRIT 2 FREEOHIR
ZIRND Z LT D, KENTBIT D 2008 FEDOERSHASFVIRAEIZ LE, 1A
b OEAPEHEIRICHEB L TWD L SN, BFEaX MBIXOAEEEKRTEZATE
PEFEIR I K DRI 5,600 ~ 6,350 (& F/LVITh S EHEFFSNLD[1]Z L2 b,
BN HZRBBRERELZ 52D 2 L NERBEFFICGEA SN TWD. 2
(PR WA I 2 R IO RER AR O BRI OETH D, Lo Len b,
PP I 2 VRO LRIk L TRV EIEE R RVONBURTH 5([2].
BUERK THEH SN 2 8UF 30 L < 1T, H< b REREL LTHEH SN TE KR
W R 53 [3,4]50, HL 9 DIEPURLIK[S,6] & L THLIT S 2 KA D 72 i 88 1 A
ZHATLHE L THICERES LCOMEMZESE LcbDRE, 1ZUDIZE M CTEH
ERR R SN TERE L LTI IR b ONRETH D, 2, FERR
DR IEAIFEM I W TR ERE L PO & T 2%FE 7 VEM 2 F V72 AR
IEDNHEBEIRTEEAR & 72 > TV DD, IEREMW)E 7 /L TR S 7 SR B el 0 3 %)
DEFIZB W THIAINZWEFDN Db T RZ TN ENEDO—HE LT
EBEZABND. IR FEIRE] THEDOFEN RN DIRR TRk A B2 6N D0, £D—
DIERE T VI DEFRRZN IR T IMEDS 53 TIERNWZ LR EEND[T7]. - T, &
WET VIR T DR S EEZSR T 5 Z LIS XV BRI TRMEZ R ESE 5
Z &, AR OEIREONIIEERISIC 1T 5 HEREDO —D>TH D,

PER DT T IEL, S BEER, B\ & D NZRR R A B ORRICE 2, B
Yy D IEl keSS A S A B 2 e R R (BOGRIE) 2 mfEtE & L THWD & D53k
ETH D8] T72bb, ERET VEMW TIT RIS X 2178 &2 FetE & 3 5 fl
WEHRIE e i+ 2 FIEBNIRK b TE 2. —F, BRIZBW TE—ixI, 5t
PR 52 6 d Z &R SRR T v 7 A% —)L (visual analogue scale [VAS]),
FfEi{b A 77—/ L (numerical rating scale [NRS]), HEAZGEAM R 4~ — /L (verbal rating scale
[VRS]) X°, 7= A AR —)VEEZHWT, BEN N E TORERZ I EBR»D
FRHETIR A DR S Z2 BB LT 2 FIER WO TW D, TR bERK TIT AR %
P L TWD EEBRZBILD. (- T, FERFIR & BIRICE T 2K metlifati 2 — &S &
2 T2 OIIE TN W 25K & 7 VBBV T b B I8 R 2 1815 & 3 2K Mt
s 2 EAT 2 0EN 5 (Figure 2). EROHIHEE MM T ED & 5 — DDl
1%, ZIODREEDFERFE OFERFHIB L OFERHIENIEFL TWDHIRTHDH. T
bbb, FIEERM 2 fRiE & 2715 T, Eif~ DRI AR O LN
WIS 5 0 I 1L B O B HIC > TIFPh B, 207 b FHOBBED
BV K- TEBRER THEMRP LT T 52005V, £-T0O8MMERR 5N
HEFIZEBT 2 EBRE~OAH L RKE V., 2O OFERIEOT-DITIE, BRI IEE
2 AT LTI K 5 2B BEVIIE 2 BH T L MNERH 5.



FAROEMET I BRIk
IVRRAOb IVRRAB
FIMA Do SRS RIE Visual analogue scale (B%#)
(B3I ADRIGEE) Pain inventory
%3 : Von Frey hairi% (BHEME. QOLIEE =)
E## : Randall-Selittoix
RURUEL 1 Plantar test BRI EADH SRR E R LR VEE LB

)

I
el

JEERERETFMI > RIRA > MEEEFRI Y RIRA > McEDLBIBENHS

FIHBERIE (evoked pain) = BEFJE(spontaneous pain)
=T = WHEIETE), BHCLIAEEBADZE

Figure 2. Gap between clinical and preclinical endpoints

BRI O HIEIZ DN T, B%, EREEITRAERESETRZHDITX L
T, RN EIFET VEMIZB W TIEFE RIS o TEFES B S5 B 58m B
HIE A RR T OMERNH L. B RA TR E LTRET D ABHOH H21TE L &
LT, BEKICOHITE) GRO D, BT 5,/ 0L, RS 70 E) O, §ikRFCEfE
e DRE (S sz Bk &) D&k, 1TEE (I B0 A BREITHE) OIKT,
BEEOEKT, MR 2 — o0&k, RZTEORMR EREFonsd. EFBRTED
H R ATEV R 28R 2 S W T, IR 7 VB B (iR e B R B TEN R
AR LTEIRT 2 2 EDNEETH DH. OB, EAOERIER OB ) %2 &
D5 BT, fdEEHREN) LR E T VB & OZENRFETITRE W E WD o TR REIT R
7RI 2N ERIFETH S, MNA T, HIC X 2 BEEHES X OENT 23 AIHE ©
OLIEZIBIRT 2 Z L NEBIELAHERT 2 ETHRETH D, £, BHMICEZ <D
PR R E O 21T 5 BN H D Z L0 b, FRHZZE OB 2R ETE 5
EVLEHEZ G T 5 BHHER THNIT T BEE LB LN,

AW T, 1ERFIEOEMRO TR & L TOH LWEER MR, T70bbE
JWET VEWIZIIT 5 8RR BETEIO B BVAETE L BT IS L, BRIR R T HIME
EmdbH I EERBERE Lz, BARICIE, MREEMERET VT v FTROLND
B OB EEEZERFELMIC LY BERIE T 5%, BLOEREBEEIE (OA:
osteoarthritis) E7 /L7 v MIAEU 5 HIREIFREZ KR FEELZ SR (L E LTHBH
ETDHREENEIEEL, iz AW THRKR TR O THRIELTZ. &6
(ZBEREIR BRI Z I\ T, ZBTMEBIEE ISP S 18R 126 L CHE R A A R L
TUWAPL B-nerve growth factor (NGF) FifE% OA E7 V7 v ks OHBERZE B EHHIE
HR TN L, EERABR TRO 6 TWADHT B-NGF HUiAkDEE R ERIEH DN AZRICE
WTH B LIS 2 0y, AR B B8E R OREIRZN R FRIPEICOWTHREE L 72, £

9



7251 B-NGF HiiEDE L RGO X A I TIZHOWTEHREKE L, FLRIEERH<CR
BEMHEHERIC OV T O IRETT 5 2 & T, 8RIEREFIZ O N TEZE L.
LU AR AE U 72 BEAF SR O VB A P 2 AR 9~ 5 [9](Figure 3).

= B TSI DI
s L 1 == 114
NGF E |ﬁ§}]ﬁij1ﬁﬂ l
Thalamus Morphine
A  Trks i T Tramadol
Amitriptyline 7 =
Lidocaine :
: NAc
. % : Medial P o
Ao 1 prefrontal
fod rcoz"t)gx Amy‘j
b Duloxetine i
Amitriptyline -
rramador | LD | pornie
y NSAID SNRI
; Microglia Dorsal Serotonin
= Lo Noradrenaline
DRG
. ] 4 TATIHIDH R
Pregabalin N —p s,
Nociceptor / @Eﬂt?ﬁ
| HATHEER

OHNE | Yo

Nature Reviews Rheumatology 9, 654-664 (2013)h'55|F, thZ&

Figure 3. Pain signaling pathway and the analgesic mechanism of various drugs

Amitriptyline |3 =ERR LD DI TH U, serotonin K> norepinephrine D FFHL Y A %
9% serotonin/norepinephrine reuptake inhibitor (SNRI) 1EHIZ & 2 TATHEZ SR #H|
ROWRIE DIENEAMLAFNE Na© F v /b Navl3 #SIfERA b HY, KL~ Th
PR EMEEIR 2 ME T 5 & s s, R CTOERAEFERELZ L L THE, @R, 55
O, YHUREE, ERAM LA TND.

Pregabalin |XEBAIKAENME Ca?" F v R/ 026 7 2=y MIEETHZ LITLY,
T T AEID Catt A A DFANE I L HERE O ARSI S LB BN
TWA. R CTOERAERFL L L THIR, 552X B3 Mb6 TN,

Diclofenac X 3F X 7 & o ¥ Ht & JiE #  (non-steroidal anti-inflammatory drug
[NSAID]) CT& Y, cyclooxygenase (COX) @ 1 B IO 2 M OIEMEZ Il L T
arachidonic acid 7>5 @ prostaglandin (PGs) D& KA LET S Z & T, SERIEHDIZ
DPIRIEERSCHBEVER 258325 L ST\ b, — 5T, PGs I ZIHILE RERIREE
MbdH D LD, NSAIDs (2 KD LERENPAFFSR L L THIK EEL - T
W5,

Morphine (% p-opioid Z&EKZI T L7, 1) FHEIZI T 5 EATHEOR R IE RIS IEREE
DN, 2) KRB NAZRESC RIMEE O B HIAER T2 2 &2 L 29 R G
RO, &V o TLEREMREDN O AT SIS 7TV O, 72 b TNT 3) Ik
AKGEJEPHIK HE (PAG) IZ/EH L, %ERE - F#l F1TME serotonin 3 X TY norepinephrine
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TR B 70 2 TATRERNHIR DIIE(L, &V o T4 0PI L 0 SR ER 2 38484 %
EINTWD. E72 4) popioid ZAEMITRIMESCHVIRE], AR, RS2 ED
AR BEEITHFEL TWD Z &b, FEHEC SRS B> TnD 2 &R S
ITWD., — T, 5) ZOMOHFRMRECRIEH & U CRERINHEIEN  GEREFE X o
), EHAER B 4 BB O(LFZRan| S &Hm~O1ER) |, K177 LR, 6)
KIEMREZR~DOIEH & L CIHEEEGIEN (BE MR TD acetylcholine i
HERNED 72 ERFN B THV[10], T 9 LA FEFELD morphine D% K& < HilR
LTW5.

Duloxetine (£ SNRI {ERIZ LY, FATHEMGHI SRR ZRIGLT 5 Z & CHEmIEH
AT EINTWD.,

Tramadol |X SNRI /EHZH 35 & & b2, £ DI morphine 1T & D5RME
MIFAE 720 b DD, p-opioid ZEMKITEM L TRERO T CEBEIERN 2RI L Sh
TW5%.

SRR T & 5 lidocaine IXENAKIFEME Na™ F v X VPHEERIC L DD i
SR AEIEIT 5 2 & T, AT OB ER IR & W 5.

L B-NGF HifkiL B-NGF NMREZFMFRICHILT 5 tropomyosin receptor kinase A
(TrkA) ZBERA~KEEGT 2O EHE LT, MREEZEMEOELA, BRESHE /A 4
T RV OFBCIEVED TUHEE, AL S OFTRWE FEAE Z 325 = & CTHEIm
REFBES L L INDH[11]. BUEEEOPL B-NGF HUiAR D5 =8 b Rk 2 FEht ¢
HY, OA BEd D\ VI BIEERE Sk L CHEIE G TR M DB 723 2 /R LT
WD[12-14]. —5 T, KERESEEAEIESO RN R L W o e A ERERPRHE L 20,
BAFIIMERE L TV D b DO DR EHHIZIZE > TV RV (Figure 4).

B-NGFO&ERLE/F R OABEHITIIEICNTS

RS p— B-NGF¥ifktanezumabdiEE{ER
i ACGRP ATrkA
A p75
Mean Change from
Baseline over
5 Weeks 1-16
~o- Placebo -155:26
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
i periph =8~ Tanezumab, 10 ug/kg -321225
== Tanezumab, 25 ug/kg -360:25
== Tanezumab, 50 ug/kg -310:26
~e— Tanezuma b, 100 ygfkg 425225
£ ?  w= Tanezumab, 200 ygfkg ~ —45.2:2.6
Cells that 3
synthesize, S s
release NGF BR; 4Na, ACa, ¥K £
* Eosinophils Hm"_ D . E‘
* Lymphocyt £
* Macrophag »
* Mast cells
* Sch Il
© Wanf @=TrkA CGRP  SP  BDNF
p75 A~
NGF @ " V "" 123 45 67 8 910111213141516
i eek
@ Ta TREVE, ASICEI et rarssicer . R " v
l kIS8 EE2EIR S,
- N — BEMTH05 R —L(VAS)IZ kY S1TEEERIELL, HARS5E
BOLD = Upregulates L. Is =3 3
Mast &\. . LD =Upreghlates MODEILEEAE
cell SHT
NGR Anesthesiology 2011; 115:189 —204 &Y S| - HZE

Figure 4. Pain-evoked mechanisms of B-NGF and clinical effect of anti B-NGF antibody,

tanezumab on walking pain in QA patients
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F1E Jy MREFEERTTIVICEIT5EREERRERD
A

1. iR

PRI E MR T 7 L E 2 O T FRRRIREBR T, T4 THEORITEOE S VW o
TAR BRI T D KA SN U5 £ TOBIEZ, FEBRE O TEA W L > T
IET D E VST FRIEN—ERNICEA S TER[15-17]. —J, EREORKRR T
1%, REHPGHE AR LD SRR A KR IS VAS R NRS & W\o 7o B 3l
(ISR NS —FHEIEE L 22D Z L D[18], I 9 LIZEER FERREFERE o T
HEDSIERRIRARR 1T 1T 2 M B OBIR G M THRE LR T SE L —KR &> T
LHABEMED N B H[16-18]. L7cn - T, FEERARBRICB N TH AR AT 2 2 & 1%
PURIEDOERIR EOAZMEE THIT 2 ETEHEETH Y, MREERERET T L8O A
EMEEATEI A WET S 2 S E, B O EE IR S ATRErED B B [19-21].

SRBFHOALE 1T K D R AR IR G IC L » THREEEF A ER ST 2571
I3 < D DIERIFIRIZIA AN B TE TWVWAH[2224]12%, 2D L H 72ET )VE)
MTIEEEKRO BT, 1120, S 72 EOIEFRMED B EEENHEICBE SN D
[25-27]. 25 OEMEIZEE B TIRIT & A ERD B AR W Rk E ML g £ 7 L
A OENETHL Z ENDLHBRETIITH DL Z EREBEIN TSR] H
TG A ERHRE &2 KRR CThEAS %7 % chronic constriction injury (CCI) E7 /v 7 v
N TR AL B FhidAE 25 (partial sciatic nerve ligation) CHHEfH#EAE 2K (spinal nerve
ligation) & W o 72D FiENIC L DET VT v b & blg U C R G BB ESEE 23 &
W ERHE SN TVWD[28]. LML EL, ZOOARIIIRET 2 EERE 212 <
W EREMEREMECTH D Z L EEE T I AvE THIC K D B BEIE 23 R T
bolz. D7D, EENNORR  ERERM AT 5 Z &2k b 5 A3
WFRIZBIT DR LRy 7 Lo Tz,

Yaksh ©1%, formalin Z @ HEIZE G752 & THEINAEERO R FITE %2,
ERICH LN COMAZHOIATZ &L AU EMBEZILE LTHIEST 2 HiEE
WEL TR, A EEEEEEE AW TH— O Y  (flinching/shaking) Bh{ED Z
RS 5 2 STk LTV 5129].

Z ZTCEFITALBMREEAEE (CCD) ARFiZ i L7 v b ORIusi Az
Wt M8 IA R, Yaksh & D515 L 0 & 0 JE R BGER & 2 VT, AR ERIC R
no Mo RFEREBIE, Tobb, B EF (ifting/guarding), K #E
(flinching/shaking), 35 X Ok (licking) BMEZ M L7z, X512, R THEA I
TS B 3 A O T B R R B TEN I E RIZ BT IR A Ft LT,

2. EBMEIB X OERFE

2-1. fFEHEW

HEME Sprague-Dawley (SD) T v MIAAT 2z L —#Raiat (i) 7BREAL

7o, 2R 23 £ 2°C, A 55% + 10% O—ESM T T, 7:30 205 19:30 (F=ENAAT L
12



THIHI & L, 19:30 2253 7:00 1 Z7ET L CHREIE 95 12 BEREARE 1 7 12 T,
KB LOBERHAEHIABBICERSE, 1 7—Y4 0 3 LFo5fHEF L. 3 BHFMULED
BIME I 288 C, FEBRIZIX 6 @i ( CCI Jaffihy) D& aEH L. S OB
7 A7 7 ARIERA S (RO B ERICE T 2 f88HT RSV TER L2, 7ok,
R EN R E BRI 4C 10:00-17:00 DI fE L7-.

222, LAY

=ER%PL D DFED amitriptyline hydrochloride 3 X TF NSAID @ diclofenac sodium
I% Sigma-Aldrich Co LLC. (St. Louis, MO, USA) /b EEA L7-. Ca®™ F v %/ a2-8 FH
=& pregabalin 35 L O SNRI @ duloxetine hydrochloride (%7 A7 7 A LA S
A T L 7=, 72 %, amitriptyline 3 £ U pregabalin |3 7% 8 /K (2 I8 fiff = &,
duloxetine 33 U8 diclofenac 1% 0.5% methyl cellulose (5857 TR SAE, HRD)
IRESHRIZ IR Lo, 2T OHERER X OEIE, 5 mLkg OG- E TEMICRE O
B Uz, RBAHEBREOR G EITHERE 6 7 U —RICiE L TR L.

2-3.CCI =7 /v

CCI fififf7i% Bennett © D HFIE[221IZHE LT TN L7=. 7~ K% pentobarbital (F:37
BRI S AE, R BRI T A MIEAZ IS T RBRER 2 HECIBA L, fnfE & #IBE L CALE
Rt A iR S, AR OKRMEME Y EFEZ 1 mm BT 4 7T, 4.0 chrome %% H
WTHE s L7212, iJE72 b NS R 2486 L CPAAI L 72, Sham BETIE, LRt &lA
FRIC B RS OIBR# I i g 2 RIBE L CAAB sk 2 88 (1 S 7 1%, FRRsdiE 3 IC Al L
7z,

2-4. MicroAct (Z X 2@ ED A BhilllE

Isoflurane (Mylan Inc., Canonsburg, USA) Kt T T 16G X 22 ®#EE (7K
att, H0) ORI AR O FEIZER 1 mm, BS 3mm OA (R
fh=a—vHh AR, HR) Z2HOIAATS (Figure 5A). B z2HDIAAT 2 AN E
I, 7> PEARER 20 lux OFEMETIC 20 R EEMESE, £0#% 23 +
2 °C OD—E=IMEMFTFIZT, 7000 HED =2 A L THENTZERE 28 cm, m S 25 cm D
WEF MAstt=o—m A= X) IZANT (Figure 5B) 5 s MBL S 7212
MEZBB L. MERBIOT 7oA HE~L=y M 16 E&REL, 16 [L[F
RFICHIE ATRE & L 72 (Figure 5C). SBRGGHEEIC LV, a3 1 OIA N7 OBIEIC
EKFELTALDAaA VNEEREEZT V7 THIRLTT VX ERSL, BEEEE LT
NV @ (PC) T 30 Jrftekds L OMEHT (MicroAct Scratching Test version 1.06, £
2ft=a—mY A= R) T 5 2 & THIIREMEDO R ZHIE L7z, PC IZFRSN O
FHI 7R P AREAT I 1 (2D T Figure 5D IZ/RT. 728, A OB XIZ K> TAELUSHE
WHEE T2 CELEZ4A L, BEEOR(bEIIMA OB SEICHET S & & big, FRiC
A VAN X L CHEEICHEA DR D NG EIZ K 0 8WEEZLE A L D AT
o5, WESMITE RS 2.5~20 Hz, HHBEE 0.01 V, BfFERHRERFH (duration) 0.09
oLl E, EERGIFURERT (gap duration) 0.03 FPLL EIZERE L 7.
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Figure 5. Implantation of Teflon-coated columnar magnet into the subcutaneous space of
the left hind limb dorsum. An indwelling needle was used as a guide cannula (A). Animal
placed in the testing chamber (B). Setting of 16 testing chambers, which were connected to
MicroAct®-installed PC via interface unit (C). PC screen displaying analysis menu with raw

waves (D).

2-5. BRI X DI EMEORIE

MicroAct (2 & 5 HENAIE & DLk 7- 8%, HHNE % FRIFRFIZIT>72. CCI % 4
D7 h&EFEHL, CCI # (n=6) BELW sham #E (n = 6) 2OV THEHIE & [F]
KFIZ 30 T XN ET AN AT (74 L7 v 7 Rt W) Z2HwTe T
AW 2TV, BEIZ X 0 INEMEORE A 1w o kLT,

2-6. Von Frey hair (Z X 2 BMORIBLEE 78 A
CCI % 4 HREDZ v hZMFEHL, CCI & (n = 12) B LW sham & (n = 12) 2D
VN C R JE S ORITE %3 B [ &, BE#R[3011C¥E U C von Frey hair 7 4 7 A
FeHWTHIELZ., 7y NMESMEORIE —JITINE L, ko EEIZ 0.4, 0.7,
14



1.2,2.0,3.6,55,85 BLW 151g ODEFET 4+ 7 A b CTEPEMICHIEZNZ T 6
VAN O [B8E S i DA s B BRI 2 E L7z, BARRIICIE 20 g D7 4 T A2 THIEK
ENZ D ENDEM L, FRERIR Z S 7-5 010 — BN 7 ¢ 7 A 0 kTRl %
MMz, EREESERE SN2 T AT BN T T A M EEA L, RO
BOGH D 4 RIS Z21$2 £ THEZ KT, TORFO T 4 F A2 MEN D Dixon M
EIZ LY REREREA RN L.

2-7. Acetone MEFE|IZ L B i RIS T R EAT

CCI % 4 HRElDOZ v FZ2MEHL, CCIL # (n = 12) BL W sham # (n = 12) 22
W TR RN 3 2 [EE RO & BESR[31] D FEZ WA L THE Lz, $72bb
7 v N EARIEORIE 7 — I L, insulin $85-F 2V > 3 (Becton, Dickinson and
Company, Franklin Lakes, NJ, USA) % T acetone % 50 pL i/ )@ EWrh (2 g%
L7z. Acetone "EZE1% 1 /oRNCEBIT 28 BT B X OBIR Y SifEDRIE A RIE L, =2E
RIS 2 BB OFEEE L LTz, 5 /o 3 BIIE L, £ OFEfE 2 5 ko
R ERE S LTz,

2-8. BELAIEIZ X 2 W EhE D RRIRHRHT
MicroAct % H\\ 7= 30 43 AEAIERER X, CCI B (n=12) B L sham #F (n
=12) IZ2WT CCI it 1,2,3,4 BXO 6 #IZFEhE L7=.

2-9. HEZhEEAM

B BB O H R BRI I\ TUE, CCL 1% 4 DT > b 48 LI LT sham
Z v b 9 PEIZ DWW T ENFHMFER AT H (2 MicroAct (285 30 4o HEHIE 1T
VY, BEBREER G RTOWEME 7V E Le, 3EFHMIY BiC, P VEZ5Cic 1 8 12
CIZ72 D K9 4 BRICHED T 21T o 72, BHBRIED 5272 6 QN 5% O JIlE Bl 4
RERIIC OWTIEBERE S B L. T 725, pregabalin[32] 1% 2 FEf{ £ 12,
duloxetine[33]1% 3 WFfE] 1% (2, amitriptyline[34]35 & OV diclofenac[35]13% 1 Wfff %I
MicroAct (2 X 5 HEWHIEZ 30 o T-o72. 728, RBEE O Z » MIXT 5%
BRFEFIINZ DN T _EFE & R U HEIZH] - THIE L.

2-10. HERtFHILLER

FEERT — X IXPME + EHERRE TR L. A BEZOREIL, 2 B O g
21 Student’s t-test %, ZREM O LBITITIZ EMEZZ[E L T—I00 0 HT (one-way
analysis of variance [ANOVA]) %% (Z Dunnett’s multiple comparison test % f\>, P {E)
0.05 Kiiti DG E L MEtAIAE & Lz, tHEEBREMR O IE 2L Spearman correlation
analysis ZH\\7z. 72, 2 TOMELHIL LT 7 71ERKIZIX GraphPad Prism
version 4 (GraphPad Software Inc., San Diego, CA, USA) % f\ 7z,

15



3. EBRFER
3-1.CCI B X Wsham 7 v NMFEEEMEDO#EE

HHBZE TIZBWT, sham 7 v MIBITICHE S EF 2B EEEZ R L, EIZFR:
B2 e EMEL RT 2 L3 o7z, —F CCl 7 v MZBW L, BHITICHES E
WREMWEICINZ T, B, BR Y 38 X OGRS & o 7o Rp i 7o BB E 2 S &
SRR D 7. BRI TEIZE S 2 & OIEIEIL, MicroAct (2 & % HB)HIIE
IZBWT LM ARETdh o 7=, Figure 6A (27 v MIFEEMEIC X > TR S TZi
B % ~T.

Figure 6B (2”79 L 912, BHRBIZEB I OHBNIE & b2, CCI RO EEAHEE
I% sham BEICHARTHEICE 272 (P = 0.030 8L 000.022). & 512, CCI FEDO#%A
RS I B BE S B RBIEICH AR THEIZE < (P = 0.042), —J5 sham FEIZI W
TITHE FIEIC L 2 BREWVTRO 20> 72 (P = 0.084). Sham #7325 TNZ
CCIHEE bz, HUBIEIC L 28EME & BEIIEIC X 0 M S - BiESEIC XA
B FABANFE D BTz (Figure 6C 3 X TND). [T Spearman FHEFREL (p) Z7~T.

16



A

Lifting/quarding Walking
01Vy .\.,n Tamn /
B S L
maad sxnl mue: maal BDaer msa e miwi malei: malws =
¢ 5-s - #
Flinching/shaking I—‘
: > 500q
Q
0'1 Yg’ A ’il} SR ;\I,{]I&; e e e s s - *
& o | 3 T 4004
:1:-'11 wine wins wiin s wiles wins wiier wiins wiar wd gg
¢ 5o ¢ = 8 3001 *
[T
. 13
).lcka& % % 200+
0.1v§ E£8 1004 -
s‘_:\( :__.,,_‘.,rlt.v'\‘,-&‘rq__-:.,_s.“-\N,‘f‘.v\f‘\fﬁdﬁ;.v_",._,.,,-;__—_ E ) I;I
‘..'f.‘: wsks wanl wear wdei meer wdar mede misl wsEl @ Sham ccl Sham CcCl
5-s - Visual observation Automated
Lifting/guarding Flinching/shaking
0.1 Y
ig"E\ién‘ts' Wlﬂ_w_‘:'}_u ;"LC“—‘-A r AP
==ghert iﬁ{ewﬁ]..‘“\;‘-. b et b TR
. °
5-s
200 800
_ 2 - °
£ J £ i
o E 150 - E 600
£3 o £s
©
£ £ 100+ (o) £ .£ 400- o .
2o ° 2o
<5 25
S 504 > 2004 ®
2 e p =0.0167 3 o p =0.0167
P =0.9429 P =0.9429
0 L] L] L] c T L] L]
0 50 100 150 200 0 200 400 600 800

Visual observation
(events in 30 min)

Visual observation
(events in 30 min)

Figure 6. (A) Examples of waveform, which sham or CCI rats produced. (B) Frequency of

limb movement events during a 30-min obse

rvation period determined by visual observation

and automated measurements concurrently in the same animal. All data are presented as the
mean + SEM. (n = 6); * P < 0.05 compared to corresponding sham group, * P < 0.05

compared to visual observation (Student’s t-
(C) sham rats and (D) CCl rats.

test). Frequency of limb movements in individual
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3-2. HEHHIEIC L BRI AL

CCI B, BIEBAARFOMTE 6 HFILL FIZ4572 5T sham FEIZ LA~ TEWENESA
FEZoR L, fiith 4 BE ORI CHREEIT 21T o7& 25 CCI BEL sham FEITIZ
HEZZROTZ (P=0.0005)Figure 7).

@ CCl
O~ Sham

o
=
=

B
=
T

- N w
o o o
o o o
] ] |

&@~o0—0——0

0 1 2 3 4 5 6
Weeks after surgery

Figure 7. Limb movement frequencies over 30-min observation period determined by

o

Limb movement frequency
(events in 30 min)

automated measurement during different periods postsurgery (n = 12 for both sham and CCI
rats). All data are presented as mean + S.E.M. Statistical analysis for the data obtained at 4
weeks after the surgery indicated a significant difference in the frequency between sham
and CCl rats.
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3-3. HEHIEIZ K 2 B3R BETE &, (R ERPKIC )T 5 B TE) & OFHES

CCI firtg 4 #RENIZ, AEHIEIZ X - THZE IS B RImBEITENEE &, von Frey
hair 7 A M2 X 21REZRBMME L OFBIZ OV T Figure 8A (278 L7z, WijHlE 55
IZ X DO RBNCIZFBNIRRD Bz ino7= (P = 0.81). £7-, FEEICHENITEIC L D
H J& 75 BEE BN EAEE & acetone WMHINKIZ &> THB¥E SN D R ENMESEE & 2 B 7%
HHENTFED 72 d - 7= (P = 0.52)(Figure 8B). X2 Spearman FHPEAMREL (p) 27

7.

A B

£

- A c

T 3 15 -‘;_'}_ 15

$3 p=0.0785 3 p=0.2042

v 35

§ = 101 e g EM{ ©

= 5 | © °

| o F °

55 54 o S 9 5

- = 14

33 5™ o © ©

B | Foo® °°| = % 0o
L] 1 L ] 0 T L L ]

S 0 200 400 600 800 1000 © 0 200 400 600 800 1000

* Spontaneous pain Spontanous pain
(events in 30 min) (events in 30 min)

Figure 8. Correlation between spontaneous and evoked pain measures. The frequency of
pontaneous pain behaviour determined by automated measurement at week 4 after CCI
surgery in individual animal (n = 12) was plotted on X-axis. The paw withdrawal threshold
in von Frey hair test and the frequency of paw movement induced by acetone spray in

corresponding animal were plotted on Y-axis in Figures 8 A and B, respectively.
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3-4. B3I B TEN 69 2 FK AR

CCI 7 > b HZmBIEITENZ %9 % pregabalin, duloxetine, amitriptyline 35 & OY
diclofenac DFANFHMIRFE R % Figure 9 (27”7, Pregabalin X 30 mg/kg Z#O& 595
e THRMEm AR LT b DD, HEKFINOAERIERITI RS 8> 7 (Figure
9A). Duloxetine I% 30 mg/kg DOk O 512 KX 0 AR/ MHEH %7~ L7= (Figure 9B).
Amitriptyline (% 30 3 X 100 mgkg O OFEHIZ LV AEZRMEEHZ R L
(Figure 9C). Diclofenac 1% 10 mg/kg Zik K& LW o HEIZIBVTH il fEH
%R & 7272 (Figure 9D).
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2 500w & g 500y
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E 8 200 g o
5 5 5 5
g 2 1004 - €32
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c L} - f— =
am am
- Sh 0 3 10 30 - Sh 0 3 10 30
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g S0 S 5009 %
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g £ o £
= & 3004 = & 300 \
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g % 200 E » 2001 a §
> C
o @ oo
Eg 1= £ 2 1004 §
e~ 2= \
= 0= £ 0 oy o
- Sham 0 10 30 100 M Sham 0 1 3 10
Amitriptyline Diclof
(mgfkg) ICiloTenac

(mg/kg)
Figure 9. Effects of pregabalin (A), duloxetine (B), amitriptyline (C), and diclofenac (D) on
limb movement frequency in CCI rats as determined by automated measurement. All data
are mean + S.E.M. Each drug was tested on 12 CCI rats (48 total). The sham group
consisted of nine rats. * P < 0.05 compared with sham group. * P < 0.05 compared with the

corresponding vehicle.
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— R T v N OIEFATENI 6 5 45 34 D HLNh X, pregabalin |3V 1D &
BWTHLHEERMEAIERHZ RS 72 o726 O @ (Figure 10A), duloxetine (% 30
mg/kg 22O A EZRIHIVER Z < L (Figure 10B), amitriptyline (% 100 mg/kg 231>
THEZRMEVER %2~ L7z (Figure 10C).

g 9 3 500,
[ =
o
B A 5T 4001
o E 3¢
£ & 3007 £ & 3004
g = 2 c
- _ £
g < 200 g g 200+
2 3 § 8 §
_EEWO- —_ Eﬂ_s_mo. o . .
j GI-* E DII*
0 10 30 60 0 10 30 100
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(mg/kg) (mg/kg)
> 500
Q
E
S T 400+
E =
< & 3004
T £
& g 200+
58

4 T
=& 100 . .
E
—‘ DII*
0 30 100 300
Amitriptyline
(malkg)

Figure 10. Effects of pregabalin (A), duloxetine (B), and amitriptyline (C) on limb
movement frequency in 12 healthy control rats as determined by the automated method. All

data are presented as mean + S.E.M. * P < (.05 between drug effect and vehicle.
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4. BE

AREFLH OB T, sham T v MIBRITREEENEO A ZRT DT L, CCI
7w MIEE OBTEEENEICIN 2 TIRREIZ IR E L= B EEL R L. FExFRO B
WIEMEIX A B IEE L 722 2 LRI N TE Y [8], AELHEH O HEHIEIZ X -
T sham 7 v MZHARTX Y SHEEICED vz CCl 7 v b OBBEEIER, itk
EPELRIEIRICE EN D AR A KL TV D ATREMEDN B 5.

IHETH, BREHEEEERTEH O THEIEY (8 8H2)[29] & DWW I~ fE&
(scratching)(10-20Hz)[36,37] & W o Tm H—EfE 242 Z L IR LGN TE TV D
3, AEEEFIT 2.5-20Hz &\ vo 7o NI E R BGER E 2 AT 5 2 & TR EE MK
IR 2 — OB MER BRI EEZ T 5 Z LI LT,

FHENEIC X 2 BEEEHETIERBIRIC L 2GEICHXTHREIZE N ST,
ZAVUTBHENERFICA A XY RMEOF ¥ v 7% 0.03 BICHETHZ & T, BHHETIX
FATEFIC—oDEEL LTRBLTWE ZO08ELZ X425 2 & BNAfREIC
ROl R EBZ X DIV, ARERDPERAIER & ED X O ITHET 20 HITHEED
VETHD.

PR B R R O FEAERIE, REMER LY b LAEEMICEBLI SN A
IR & STV D[18]. Z VB R E A T 7 VEIIZ BV T H B 58 BE TE)
HRBWNCRIMET 2 2 ENEE L SNDH[7,8]0, ZTNE TR RITEICED I &
VYo 7o B 38R BRI TE) &2 ERIAIC R 5 5 1E[38,39]17, AT v MTEN40]°%
REATME[41], & D WITBIR B Z[42]1 2R Lo b OF L EBIIN Th 5 b O D H)
VD s v—= 7 hhBE e DM I T EDR WL O E SN DS DHRTH -
7o AP CHESE S VT JIE AT, MiRBREMEE R IRRRIZME 5 B3 2 FBIIC
FRNTH1200OH LWFIETH L. KFEOFR E LT, —BATEEHG O X E
(LR A N LB LN b, MATERNIZT y b2 b L—=0 7352 L
72, BIITEZFHMECE 2 2 ENFIF oD, AFEITHEROIC, BEICRRY 2
B EIE A2 R T O EMEREE T T UIC b RRRICEAREE ZE 2 b D

BLERZRNZ & 12, CCI 7% 4 M CHIE S 7= B 38 mES S TE) & von Frey hair %
RS> acetone WHHIL &V o 72 2 E TORMEFEEE L ICHERMHBITRD b/
Motz ZOZ EITMREEMEERO CCl T /L TIE, HIEMWE, Dl & b
H L < IEHHEFERTRICB W CIEMRBER S5 Z L 2R L TWD. Zhb OFE 5% 1
F x5 &, FFHRERETIAREOMRBRAIEE L TR 57200 L,

1980 AL F0 D, SR EBEME SV < O OMRFEEMIERENY T T
M2 24BN FASNTE . 2 NS0T T VTR A 2ERL SN E LU
FIER 2R L CE7208, WL O0DIEAEMIZ W CTEERICB W THERIE L LTl
e Z T 2 N TE TWRV[T]. BEREEME SRR SR T T v
Y COFERRM A TICFEESNTE . —FHT, 29 LIzsamReEmb &8 o4
PR MR BB T T D R O EE o RARA v MI BRI &SR L
TW5EEZHD VAS X NRS FOHUEI A a T FHmAIZE A ETH Y, FEEIR
/ERIRFBR N 22 B AL 5 S A NE DO TR 4 U 2 RENIARZZHB L T2 g
DD, 11708 H & UTIERRKR & BFR TITHE SN TV DEIRFESE N R > TN &
WO ZENBZ LN, F TR TIEFE RN & BRREAANIC R 2 3EAOH
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DWW TG T 5728, CCL 7 > M OFF R Z i L T\ A BEHRIZHE T TH
I EIC X BB O BRI 24T - 72, Field S[32]10EIC LT, HhfspEE
PEIR OFEFINZ AW B AU 5 pregabalin OEEMET v 7 ¢ =7 36 L OBEVR TIREIZ X35
R/MEAEEZENEN 3 B LU0 mgkg TH DA, S RIOKFTIE 30 mgkg £ T
Fh5 LT B BEATENI X L THIHIMERNITRR® 5D & O OFFHIIZ A B
ISz~ 72, De Vry 5[34]1, amitriptyline | 128 mg/kg F THE L THH
WHET a7 ¢ =7 26l L7z o 7o, BRIk L o/ HEIX 32
mgkg ThHo7o EHE L TWD. ARIFIEO B3 BIEA TEIFEAT CTlX, amitriptyline @
/AT 30 mg/kg T& - 72, Duloxetine 50 mg/kg (MM T 105 ¢ = 733172
O N ER 7B [44] 2 #0615 2 23, ARuF2E0 B 3 9m BEETE R IC B VW TS 30
mgkg #5952 & CTHERKENERE OB %27~ L7-. NSAID @ diclofenac |3
AL O B 585 BEATERMEIC B W THEERZ T U, NSAID A3 PP E M m B TE
RICBW TR A EZ RS RV[45]Z L —& LTV D. 2D X ) ITEAFIRZMEIC
BWTHRLOGE BRI TENCMEN H D Z & 1F, FEFICHBEREY. Eiko X9
|2 von Frey hair #RBR%E ORIBLE IR IR IX B 3B ORBREICIT R DRV 2 EOVR
BENDZ L, SEEORIEFERE & BRIBICH T HROMICHERH D Z & &
EREDED L, BEREERMOBK TO BRI T 2082 TRlIT 57201213
ET LB NTH BRIFEIEEEZ AN ZENEELEEZ LD,

L72> L7273 &, amitriptyline 100 mg/kg < duloxetine 30 mg/kg O 51, CCI 7 >
MZF T D EEVWERIBURIZ T T <, /5 7 v MBI 2 TEERE S A B I
HhEIFEDL. O XD BREEIIE CClL 7 v MTEIT 2 BEWERIERIBAE I 3K o 84
SEVEF LS DI BB R ER R G ENTNWAD Z E A B ETERNED, fEROIRIC
ITEEDMETH DH. —J7, amitriptyline 30 mg/kg OHEIT CCI 7 v b ORLEMERIEL
D S LD, @E T v NOBTEEREIZITEE LW, 20 X5 rgGE, )
PEEEBMN T B OMENZ L2 D TH Y, IEFFRORMERICEI 2L O TIE RN
EDRBEEIND. K0 EREEA & FERF MR O Tl D K X W IEAISC, diazepam D L
DT e T M AR LT T 2 SR AR IR AR 0 s, SEENERBE NI D & 2 FEH[46],
substance P S A ARFEHTH[47]X° riluzole [48,49] & W o T2 BT T 2BV TIEIETRIC
T HEFEEAZ T OO, BRICBW TERER 2R S 2 WEAIE 2332 2
& TR R THEICBET 2 S 25 FERNEOND Z ERMFEIND
PR A T B O ERIERITHBIR O ERR & W o S TRBIN D A3
M CTHDHN, 7TaT 4 =7 EIABE & Vo 72/ ARSI K-> TR 2 LVR A%
BUDFRFE2ATLEEL - TEOEIA THEEL TV DH[18,50,51]. ffk b E ML
DARE)—MEEBET 5 &, FRIFERORE I TIBET 2T IC L > TET 5D
H LR, 6o T, BREZEICEBWCHRIRICIZ THIRIER Z I 5 Z &
IRIEFE L QW DI RIERSFF 2 B 5 L CREAR TH D EE 2 LN DH[18]. FEE
(2, W, B S W o TR A RIS T AR R EE A = RAR A U R E T O EER
JEF A (quantitative sensory testing [QST]) (L #EEE AT R ORI ITER D A
HILTETWVWAH[S2]. Z 9 LIZERIPRIL A B F 2, FEERIRIZI W T b ik E A
JIRRE 2 Z AN 92 L CTRRA RIER AR T2 Z B E LN EEZEZDHILD.
T72bbh, MREEMEEIYE T I\ T B3R AN & 35589 -l O i 7 2 L) At
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% Z LIRS S ERIR AL TR 5 E TR ORI EBEZ OGNS,

Table 1. Summary of effects of analgesics on evoked and spontaneous pain in CCI rats and on
spontaneous behavior in sham rats

CCl rat Sham rat
Clitezilly- Evoked pain Spontaneous pain Spontaneous behavior
used i (MicroAct) (MicroAct)
analgesics | Mechanical @ heat | R
Effective dose, mg/kg Effective dose, mg/kg Effective dose, mg/kg
) YesB3?] YesB3?] N.S. N.S.
Pregaballl’l ......................................................................................................................................
3B2] 100321 N/A N/A
Yes!3! Yes!44l Yes Yes
Duloxetine ......................................................................................................................................
500331 501441 30 30
o N.S.B4] Yesi34 Yes Yes
Amltrlptyllne ......................................................................................................................................
N/AB4 320341 30 100
N.T N.T. N.S N.S
chlofenac ......................................................................................................................................
N/A N/A N/A N/A

Yes and N.S., significant and not significant, respectively, compared with vehicle-treated
control rats (one-way ANOVA followed by Dunnett’s multiple comparison test); N.T., not
tested; N/A, not applicable. Superscripts show reference numbers.

AREFLHOMZETIL, FREERERET L THD CCl 7 v hORFEZEEEZL
BHHEOZ M E LTHRIET 2 Z & TREMICHE S 2 HIEZH7ICMEE Lz, KT
TRI, kR 70 B R BEATE OV BB TIE AR5 L & b, AEIC kD&
BIERB I OZ =Ty hOYEEZER L TWD. KEBHE S AT M2 K5 B3IEME
EATEN R 2N SR A OFRIRA L2 TR 2 L TORIESZ LIS ND.

Table 2. The attainment of the current study

Goal of the study Criteria Results
Clinical relevancy | Measurement Yes
of spontaneous pain component
Clinical validity Response to clinically-used analgesics Yes
Objectivity Automated measurement Yes
Simplicity No requirement for special skills Yes
High throughput Max. 16 rats/30 min Yes
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2B EEEESETT VICET SEEREREETEIORE L #H
TR MBI D RET

1. il

OA [XHRECHE T H %2 & Lo EIBIIE O T2 S BMRE TH DH. OA B
OFERIT N FREI ORI TH 523, BIERFIZ UIE UISJR A0 B L[53], #8738
DI BT TH 2 ERME SN TNAH[54]. 29 LB 2T 572012, il
X, RIHARE B2 R BT 2 B BRSNS ENERFIZTEMAL 35 2 & TlRAE A S
DLW oTo, EERHRRE R R BIER T O ED RIE ST E 72 [55]. £ D7,
R ZEERREDNT K > TRAETR O BRI KT 2 BN LD A MR H 5. Z
) LB EZRE 2, FEERRERIC B\ THA O SR F 2 5Tl 2 BRIk, ZFRes
CEMERF O T OLMEBE T DILERSH L. L LRND, ZNnE Cligkthz2EE
U 7= SRR SEATAM I S S AL T & TURo,

EFEO X5 I BIERECE ORSCEE T OFRE, BIETR AL O EREET L E LT
monoiodoacetate (MIA) #FEFEAEIR T » b &2 HWAFEN £ < HiE S TRV [56-
58], FFIZ OA BEBEEIRET /L & L TR FH SN TE TV H[59,60]. OA &M I3 EE
DINIRNZIZ L > THREIND LD TIERLS BRMIZEL DA THD Z ED,
OA B ET MZEWTH BREEMET 208N H 5. MIA 12X 0 F 7T IcZ
TEMEBIEERRR AR & FIE S 2 LB ORI LM O ARE MR E T D0, ZOARY
BB DN BRI RIC K DA EDNE D 2O T D LB 2 b, BEOEA A #
ZFHRBHEEELTHWDZ ENTE D, RO %A EZNE (weight
bearing) £ TILENY) 2 B WIER O I AN TEL T ILE N DR~ 1 5 2 I E
T 558128, B2 ERNICER IESETHIET D720, REFRFREZTMML T D &
EBEZOND. —J, SHRNEEILT v NOBTRO BB A BBV 5 2 & T, %Ik
P RSO RV R 2 B DSk /N T A — 2 —fii (Figure 11, Table 3) ZHH L T
i D AR D Fe A AT 2 F 9= 5 [61,62]. Z AUIEEM DA TG 0 L2 45 T AR5 i %
BRI LT 5720, AR EANEE S B0 EfE GRT) FEEZ2RHME L T
HEEBEZOLND.

Z ZTCEHEIT OA EIRET NVEMW) OLFHEE & BRI TREOTR A 1253 5 A FEFHED
HIMEZ DN T OFREE 2 R 7T,
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Figure 11. Glossary of gait

Max contact
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RF: right forepaw, LF: left forepaw, RH: right hind paw, LH: left hind paw, BOS: base of

support

Table 3. Gait parameters

RIEEICEITS/(TA—-5—
Max contact area

Print length

Print width

Print area
EMEICRITS)ITA—-5—
Max contact max intensity
Max contact mean intensity
Max intensity

Min intensity

Mean intensity
BSREICRITRINSA—4—
Max intensity at

Stands (Stance phase)
Stand index

Max contact at

Swing (Swing phase)
Swing speed

Step cycle

Duty cycle

Average speed

BB OAECETS/SA -5 —
Stride length

RAEMEFOEIEE (mm?2)
EBHOKFEA@)OES (Mmm)
RBIR(EEAE)DME (mm)
EMERE (mm?2)

BRI DR AHIEHE (0-255)
BRAEMRFOTIIHICEE (0-255)
RINCHITBEAREEEE (0-255)
EINCHI PR\ EYEEE (0-255)
BENCHIIDFIIHEEE (0-255)

EMIFRE CH I DA EH A REZEFIEREOEIS (%)
BAHSRTL—NIIEL TVRESR (S)

BHAZ2TL— MhEEEN2RE DISZE

FRF R CHIFDRAEMMFZEFTERRBIOEIS (%)
BHAZZTL—MSEENTLSEER] (S)

ENASZATL— MSBEN TULRBERDERE (mm/s)
HiFEULEROIFMDSROBEMETOREE (s)

Step cyclelcHH2IEMIFBINEDHIENS (%)
BEEROFIIHITIRE (mm/s)

=i 9 2[E B RO EMEOIER (mm)

Base of support (BOS) hind paw &0 S5ME (mm)
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2. ERMBIB X OERFE
2-1. fEHEM

HEYE Sprague-Dawley (SD) 7 v M, BATF ¥ — /L XU N—pR &t (F&)1)
MHIEAN LT, =R 23 £ 2°C, BE 55% + 10% O—ESRMETT, 7:30 205 19:30
IZENAT L THEE L, 19:30 2253 7:.00 (1 Z3HAT LTI E 35 12 BEREIBAIRE
YA 7T, KB IOEFEEHTE BICEBERESE, 1 #—2%0 5 LFofE L
7.3 B EOBIMEIIRE 28T, FBRICiL 6 By (MIA E&IER) @z L
7. B OBHR L, T AT T AR A S B EBRIC BT S ROV TE
Jiti L7=.

2-2. LG

Diclofenac sodium {3 Sigma-Aldrich Co. LLC. 2> A L, 2R /KICIEME LT, 8%
TERFEf D 2 BEEIRTIC 3,10 H DV 30 mgkg 725 K9 5S5mlkg IZCTRAOKS
L 7=. Morphine hydrochloride [ 35 T3S (Kk) 2 olEA L, AR
KICHEAR L C, BURIEARHEO 1 FEFIATIZ 0.3, 1 H 2T 3 mghkg 725589 1
mL/kg (2 CH F# 5 L7=. Tramadol hydrochloride /% Sigma-Aldrich Co. LLC. 251
AL, ZEKIZEMR LT, EWIEMATMO 2 FERIFNHC 10, 30 H 5\ E 100 mgkg
725 K5 5 mLkg IZTREH$ES L7=. Duloxetine hydrochloride (X7 A7 7 A flHEkk
ASthIC TR L, ZRBKICHEM LT, BEURMERRHo 3 FrRIATS 10 H 50T 30
mgkg & 725 K95 5 mlkg I T# O 5 L 7. Lidocaine hydrochloride (3
Sigma-Aldrich Co. LLC. 72>H AL, AFEHE/KICEM L CEFEIEMFAGDO 10 5]
21,3550 10 mg/E L 72D X O Wi OBEBEENIZ 20 pL FEA L7z, 72 B0
OB EITIERYE G 7 ) —(RICHE U CHEI L. S8R0 3203 mIx, BER
[59,60,63-681% & |2 L T Hi L 7.

2-3. WS OA T LVOVERL

3-4% O isoflurane (Mylan Inc.) JFRIFE T2 TA )R ZE 2 61176 L, 70% ethanol 12T
H7E% L=, BEW[6], 62122 %12, MIA sodium ¥4 (Sigma-Aldrich Co. LLC.) % Z:FH
RIEAKICEEMR L, 1, 1.5, D0 2mg 725 K9 50 ul R O A BN
(285 L7-. Sham ALEREIT, MIA O D ICAEBEEK 50 ul ZBFNEE L7z,

2-4. (REAMIC X 2D L4 14 o B 221 E 1k

BER[SSNNHE - C, EABREZENENICX T 5 E % incapacitance tester (Linton
Instrumentation, Norfolk, UK) Z HWCHIE L7z, BARMICIE, 7> FEAEDODU
77 AF 7 -MOPEFRIINE L, £ 5 Sk E721%, 7 v MoEA#%K%E
FNENFIET D ELAOHERIERICOE, FIICHD 5 BB OVEHHE (9 %
WELE., EREOLAMERELINK TCHIAMERDOEZEZRM L, A% EAE
(g) & L.
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2-5. BERAIE L

WEH[62,65] % FE\CHE T OREE M 7=, HH Uiz BB ERAENT > A7 & Catwalk
(Noldus Information Technology, Wageningen, Netherland) (34 A A4 — RNJR & A
T AMDBITEB LONA A — NERBET A T O S, T 2RO L
[ZT v NEEPHET D L, ZOHEMEICE U THMEEZEZ THREAIZT v b OB
FNT LM /T D, 7 ARDTEHNOHI LT v PR ZRE L, €D
Mg 2B H Y 7 b7 =7 CatWalk XT version 9.0 software (Noldus Information
Technology) (2 CHENENT T 5 Z & THERBEET — ¥ Z UG L7z, SMBEREEIZ L -
T v MOBTRPHT bR E 91, WEMESRZRVWARY =F Lo v— FTHE,
B e TRl 21T o 7.

Ty MR HIFZ AR EE —ERHETESTSHITL, D &b 3 2k
BRLERCETGADT — 2 2BAT5Z L LT, BHETULILESTD, Kolz
D LTS AT Bk OEL T =TT 7 — 2 DGO E TRYVIELAE L. 5
SR T — X ZffHT3 5 2 & T, Table 3 IR K 9 S NRT A —F —fHEH
HL72. 3 BIOBITTHONTEEE/NT A —2 — DOV E BAAROBEET — 2 & L
7-. Average speed 35 X T8 Base of support (BOS) hind paw LIS D /3T X — & —|(Z-D\>
TIEEELIZOW TR EN S Z D, EREDOMEN Gl Th 2 A% K DfE % 7%=
LolWiEz SR 0BG 7 (A) & L.

2-6. HEERIE D HhFEAM

REAMIC & DA% E AN ER R L OSRAERR T e T ® e 5
2y hOJFET v M EVER L CEME L7, BES[68ICHE U C, #rBIRahai ML 1
mg O MIA ZABEBEENICG% 3 HHIZFEN L7z, g Gal B (a7 B2
R B 2 WD IT A RRIN E R & 32 L CHBR IR G-aT o R EEE 7 L s Lz,
MIA 7 v M, BEEO T LER LOEREFEEER ) — L7220 Ko, B2 E R
DAL 1 FE 8 L, SRRIMERBROL AT 1 BE 10 PL& 722 X5, BHRUTHEID fF
7z BERERRIE, 1) B IREERS L OY 2) SRR A &, 3) PTHEH DV 4)
EBHERERED 4 B L L=, 728, diclofenac 3 X Y tramadol %4 Ry 85 221 & 7
BRT — 2%, BEH[68)1DT — & Z#hEH 72 b N OFFE 215 T, —IEA L
7z,

2-7. WRFFRIALER

TR T — ZIXEME £ EHERRE TR LT, WA BEZOREIL, 2 MO
21X Student’s t-test %, ZHEMOLIRIZITZEIEEZBE L CT—IL0 8 0HT (one-way
ANOVA) %12 Tukey’s multiple comparison test % V>, P 2% 0.05 Aiii D5 & #
AR E L., £70, 2 TOHEHLER L O/ 7 71ERICIE GraphPad Prism
version 5 (GraphPad Software Inc.) % FVT3EE L 7.

PO, RS MIA 7 > MEB KO sham FEOYEBELZ T £ N
100% L 0% & Liz % 2> hr— /TR L, EDsy fEIEE SRR % 50%
Ed 5 A& E LT GraphPad Prism version 5 (22 0 /) “Feyka W TR L7z,
7k, PR OUERIIKAOEY ICEH L.
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(B G MIA WLEREORBAGZFE — SEEOREAELZE) X 100
+ (IRl MIA AEREORBAAZVEIME — sham BEORBAAT 22 V- H1H)
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3. EBRER
3-1. MIA BEBASI N G- DO BERIZ KT 2 505

1H8OIZ, MIA 1 mg BRI 512 & 55222 HIE L7z & Z A, AStand, AStand
index, AMax contact at, AMax contact area, APrint length, APrint width, APrint area, AMin
intensity, ASwing, ASwing speed, ADuty cycle, Average speed ¥ &£ T* Base of support
(BOS) hind paw (2T MIA 58T sham B3 L CTHEREL 2B D
(Student t-test, P < 0.05)(Table 4). Figure 12 |ZfXFER /2 BB/ ¥ —> % R7. LD
MIA #& G/ & sham HEF THERZZRB O T HEENAT A —F —I1ZHONT
morphine 3 mg/kg KT GAIxT 2 S Z MR LTz & 2 A, AMax contact area %
M LT 2 BMEAICEE T 537 XA — X — 013, HEHEICEE TS5 AMin
intensity, REEJEHHE/ NT X — & —TH %5 ASwing speed 72 & TNZ ADuty cycle (230
THERUENED 572 (Student’s t-test, P < 0.05)(Table 4). = Z T, ZD#H DO
BRI 1213 AMax contact area 35 XT8N ASwing speed % fREHIRHBER /X T A —
Z—& L T&ERLE.

Table 4. Effect of MIA on various gait parameters in rats and the susceptibility of abnormal
gait parameters to morphine in MIA rats.

Parameters vs sham  vs morphine Parameters vs sham  vs morphine
Paw print-related parameters Time-related parameters
AMax contact area P<0.0001 P=0.0094 | AMax intensity at P=0.61 N/A
APrint length P<0.0001  P=0.023 | AStand [Stance phase] P=0.058 N/A
APrint width P<0.0001  P=0.016 | AStand index P=0.0008 P=0.17
APrint area P<0.0001 P=0.0078 | AMax contact at P =0.0049 P=0.83
Signal Intensity-related parameters ASwing [Swing phase] P <0.0001 P=0.11
AMax contact max intensity P=0.14 N/A ASwing speed P=0.0002 P=0.021
AMax contact mean intensity P = 0.74 N/A AStep cycle P=0.97 N/A
AMax intensity P=0.050 N/A ADuty cycle P<0.0001 P=0.038
AMin intensity P=0.0012 P=0.0075 | Average speed P=0.028 P=0.76
AMean intensity P=0.44 N/A Paw position-related parameters
AStride length P=0.076 N/A
Base of support hind paw P=0.070 N/A

Injection of MIA at a dose of 1 mg/knee induced changes in various gait parameters in week
3 after the injection. Morphine was subcutaneously administered at 3 mg/kg lh prior to
measurement of parameters in week 3 after MIA injection.

“vs sham”, vehicle-treated MIA rats compared with sham rats (Student's t-test). “vs
morphine”, vehicle-treated MIA rats compared with morphine-administered MIA rats
(Student's t-test). N/A, not applicable
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(A) MIA 1 mg i.a. into the knee of right hind limb

Figure 12. Representative images of the paw prints of OA model rat injected with 1 mg
MIA (A) and sham control rat injected with saline (B) at 3 weeks after injection.
RF: right fore paw, LF: left fore paw, RH: right hind paw, LH: left hind paw

1.a.:intra-articular administration

3-2. BEEAIEIEICE T D morphine OFIFEIEHICK T2 MIA HEOFE

MIA 1, 1.5 5T 2 mg ZBEBEINEG% 3 EMHIC, W CTH 2 saline % ¢
THRE L TCHEELZRELIZEZA, £2TO MIA HE T sham B L HH_XTHER
AMax contact area (Z3LZ 4L P<0.0001, P=0.0018 L TX P=0.0002, Student’s t-test)
5 LY ASwing speed (ZHFHL P =0.0002, P < 0.0001 3Lt P<0.0001) [j/<F
A =B =D 2R LTz, & MIA HEOSAM T2 T morphine 3 mg/kg
R TG LRI TIE, MIA 1 mg DA DR, W GREL il L T E
AMax contact area (P = 0.0097) 35 ' ASwing speed (P =0.021) O A% ER i’J@w)
FEIEZ R, £7- morphine OEIRIEMITZ, MIA % 1.5 5L 2 mg LH®E
w25 L MIA1 mg OHE & THEESS L7 (Figure 13A B X OYB). it > TZDH%D
T OWHRIEKFMICIE MIA1mg VWS Z L& LT,
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Figure 13. Effect of morphine in the gait paradigm in rats treated with MIA at different
doses. Injection of MIA at doses of 1 (i), 1.5 (ii), and 2 (iii) mg/knee induced changes in
Max contact area (A) and Swing speed (B) in week 3 after MIA injection. Morphine was
subcutaneously administered at 3 mg/kg 1 h prior to measurement of parameters. P <
0.001 versus sham rats (Student’s t-test). * P < 0.05, ** P <0.01 versus vehicle-treated MIA
rats (Student’s t-test). All data are expressed as means = S.E.M. of 10 animals.
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3-3. eI B 2 KL UVRERZEARIT RT3 2 & w5 oD B 2 2R

MIA 1 mg BEBHEIN 51T X 2 A% I B A2 % KL OVRERZ L (AMax contact
area 33 K TN ASwing speed) (2% % diclofenac, morphine, tramadol 5 JX T} duloxetine
DD EFTAM LT, & MIA 52> br—# L 100% & LS E0& &GO
fE% Figure 14, 15, 16 B XL O 17 IR L7z, EHFGEICBIT 2 E DB IO 50% 3
WA R RS EDsy 12DV T Table 5 (2R L7z, 728, £HBRIEFVLTRO
HEIZBEWTH Ty MR L TREERITEIZ2EEIEL Z 13 hho T

Diclofenac 1%, H& K 30 mgkg DR AKEGICBWTCEABEEZE (P = 0.065,
one-way ANOVA) & % W TR (AMax contact area, P = 0.22, 3 X T ASwing
speed, P =0.39) DWT UK L THMEHICAH BERIEH Z R S 720> 72 (Figure 14).
2B, BIEATEERBRICK T 2EEE S MIA 7 v MRS L O sham BEOEHMHEIX
FNEN 421 +£26g BEW -1.9+29 g LIEMEAES MIA 7 v MR X O sham
RN CREIICAEE /27 (P < 0.0001, Student’s t-test) %7~ L, JRAEIFARNL L CU 7z,
F 72, BEERERRICE T 2B ERSE MIA 7 > FEEB XY sham £ AMax
contact area “FHMEIL, FNEH 44.7 + 3.6 mm® B L 9.1 £ 4.5 mm* (P < 0.0001),
ASwing speed “F¥IMEITZFNZE AL 554.7 £ 63.1 mm/s BEN 174.7 £ 65.6 mm/s (P =
0.0024) & WTNHIRBERE G MIA 7~ MEER KO sham BEF CHREGHAVICH B 72 2=
R L, BTN LTz,

160 -
140 - O Static weight bearing
4 Max contact area

-k- Swing speed

o, control
[= -]
=
[}

1 3 10 30 100
Diclofenac (mg/kg p.o.)

Figure 14. Effects of diclofenac on weight maldistribution in the weight bearing paradigm
(n = 8 per group) and the max contact area and swing speed in the gait paradigm (n = 10 per
group) in MIA-induced arthritic rats. Assessment of drugs was conducted in week 3 after
intra-articular injection of MIA at 1 mg/knee. Diclofenac was orally administered 2 h prior
to measurement of the gait parameters. All data are expressed as means + S.E.M. The data
on weight bearing were calculated using published data (Yoshimi et al., 2010, J Pharmacol
Exp Ther 334:955-963) with permission from the American Society for Pharmacology and
Experimental Therapeutics.
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Morphine 1%, HaHHIABEICAELBREREZ (P = 0.0058 , one-way ANOVA) 3 X
Y AMax contact area (P = 0.016) Ztk&E L7=. L L722%5 ASwing speed (Zxf L T
L — L B AT CIEMEHIC A EZ2RIEH (P = 0.034) Z/RL7-bDDLELEK
(Tukey’s multiple comparison test) (2 & D#taIHIAERIEMITRD 0> 7 (Figure.
15). 723, 1 mgkg & 5RO /A% B HASCGEERIL, SRR SCEER I~
TEo 7o (Table 5). 7238, A BT EAERBRIZE T x5 MIA 7 > M
B LW sham FEOEHEIZZEN TN 756 £ 9.7 g BEL N —6.8 + 3.8 g LIRS
MIA 7 v MR KT sham FER] CTHEIIICAEE 722 (P < 0.0001, Student’s t-test)
R L, JWRBIEENL L TWe, 7, SRRAERBRICB T 25 MIA 7 v b
B3 KO sham BED AMax contact area I Z N4 52.5+83 mm* BL N —6.0+
8.2 mm* (P < 0.0001), ASwing speed |ZZALF4 488.4 + 104.8 mm/s L 14.8 +
32.1 mm/s (P =0.0002) TH Y, WTFNbElis MIA 7 v MR KO sham #EH
THEIIICAE R 2%~ L, JWRBITRGE LT,

120 -
100 4 -0 static weight bearing
- max contact area
g 805 -k- swing speed
G 60
(4]
£ 40
20 -
0 WL AL | LA BB LR R | Y 1 T rrrer]
0.1 0.3 1 3 10

Morphine (mg/kg)

Figure 15. Effect of morphine on weight maldistribution in the weight bearing paradigm (n
= 7 per group) and max contact area and swing speed in the gait paradigm (n = 10 per
group) in MIA-induced arthritic rats. Tests were conducted in week 3 after intra-articular
injection of MIA. Morphine was administered subcutaneously 1 h prior to measurement of
the gait parameters. * P < 0.05 versus weight bearing in vehicle-treated rats; ~ P < 0.05
versus max contact area in vehicle-treated rats (one-way ANOVA followed by Tukey’s
multiple comparison test). All data are expressed as means = S.E.M.

34



Tramadol 1%, HFAVAE BIZAAZREMEZ (P < 0.001, one-way ANOVA) 5 LY
AMax contact area (P = 0.018) Z&# L7=. L) L7235, ASwing speed ZALIZxt L
THIHME 3R L7 b O OREHNCH B REM T2 > 72 (P = 0.11)(Figure. 16).
Tramadol 10 mg/kg DO OB EIZI1T D AL BT EAGFEER L, SR E UE
TERIZHERTE 2> 7= (Table 5). 728, AA%KMAEERBRICK T 2B ERS
MIA 7 v FREB LY sham BEOPHEITZNEI 445 £50g BLN02+£27 ¢
THY, WHEE MIA 7 v FEEB IO sham BER] CRFFNICHEERZE (P <
0.0001, Student’s t-test) &7~ L, JHABILENAL LTz, 72, BEEHIERBRICEB T 5
Wi 5 MIA 7 v FEERB LT sham BED AMax contact area “EXIEIZENE
47.8 + 13.1 mm®> B LN 3.0 + 8.8 mm” (P = 0.016), ASwing speed FHEIZTZFHF N
438.5 + 1282 mm/s B L 27.5 + 759 mm/s (P = 0.015) & W HIEHER S5 MIA
7w MRS L O sham BER] CREEHIICH B R 2%~ L, JWRBIZAGE L CTuyz,

180
160
140
120 A
100 <
80 -
80 -
40 -
20 -
0

O static weight bearing
i max contact area
-k- swing speed

% control

E
-
=

1 3 10 30 100
Tramadol (mg/kg p.o.)

Figure 16. Effect of tramadol on weight maldistribution in the weight bearing paradigm (n
= 8 per group) and the max contact area and swing speed in the gait paradigm (n = 10 per
group) in MIA-induced arthritic rats. Tests were conducted in week 3 after intra-articular
injection of MIA. Tramadol was orally administered 2 h prior to measurement of gait
parameters. * P < 0.05, *** P < (0.001 versus weight bearing vehicle-treated rats; * P < 0.05
versus the max contact area of vehicle-treated rats (one-way ANOVA followed by Tukey’s
multiple comparison test). All data are expressed as means = S.E.M. The weight bearing
data were calculated using published data (Yoshimi et al., 2010, J Pharmacol Exp Ther

334:955-963) with permission from American Society for Pharmacology and Experimental
Therapeutics.
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Duloxetine 1%, #EIHHIABICAELZEMEZZLE L2 (P = 0.0039, one-way
ANOVA). L)Ly &, REHNISLEF IR L L TD AMax contact area (P =
0.87) ¥ XY ASwing speed (P = 0.42) (Zx L CITHFIA BERIEREZ RS eoo Tz
(Figure. 17). 72k, A% EEZRERICK T 2IEEES MIA 7 v FEB L O
sham FEDOFIIMEIZZENEI 456 £40g BELO 13+£1.0g THY, MEtMICHE
7272 (P < 0.001, Student’s t-test) Z 7~ L, JHREIXAKN. LT, £ 72, SERHIER SR
BT DRSS MIA 7 v FEEERS LT sham #£D AMax contact area E¥JEIXZ
NEFN 574+71mm?> BEL O —2.7+5.1 mm® (P <0.0001), ASwing speed 1ZZF N L1
659.2 + 86.6 mm/s 3} LT 39.2 + 37.2 mm/s (P < 0.0001) & W31 bIAHE S MIA
F v MEEFR LY sham BERI CREIIICHE 74 R L, JREBIZRAL L TuNv-,

120
100 -
~ <O static weight bearing

S 807 T 4 max contact area
E 60 - “‘Q** =k SWiI'IQ Speed
0
F 40

20 -

n ¥ T rrrrery ¥ T T rrrrrl
1 3 10 30 100

Duloxetine (mg/kg p.o.)

Figure 17. Effect of duloxetine on weight maldistribution in the weight bearing paradigm (n
= 8 per group) and the max contact area and swing speed in the gait paradigm (n = 10 per
group) in MIA-induced arthritic rats. Tests were conducted in week 3 following
intra-articular injection of MIA. Duloxetine was administered orally 3 h prior to
measurement of the gait parameters. ** P < 0.01 versus vehicle-treated rats (one-way

ANOVA followed by Tukey’s multiple comparison test). All data are expressed as means +
S.E.M.
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Table 5. Summary of analgesic efficacy of drugs in the weight-bearing and gait paradigms
in MIA-induced arthritic rats.

Dose (mg/kg) Weight bearing Max contact area Swing speed
Diclofenac EDs, (95% CI), mg/kg N/A N/A N/A
3, p.o. N.S. N.S. N.S.
% Improvement
10, p.o. N.S. N.S. N.S.
(mean = SEM)
30, p.o N.S. N.S. N.S.
Morphine EDs, (95% CI), mg/kg N/A 2.1(0.81-5.4) 2.2(1.1-4.5)
0.1,s.c N.S. N.S N.S.
% Improvement
1,s.c 62 = 5.92 N.S. N.S.
(mean £ SEM)
3,s.c N.T. 56 = 132 N.S.
Tramadol EDs, (95% CI), mg/kg 14 (7.2-27) 23 (11-46) N/A
10, p.o. 40 =942 N.S. N.S.
% Improvement
30, p.o 66 = 94c¢ N.S. N.S.
(mean &£ SEM)
100, p.o N.T. 78 + 152 N.S.
Duloxetine EDg, (95% CI), mg/kg N/A N/A N/A
3, p.o. N.T. N.S. N.S.
% Improvement
10, p.o. N.S. N.S. N.S.
(mean = SEM)
30, p.o. 42 £ 520 N.S. N.S.

N/A, not applicable; N.T.; not tested; N.S., not significant compared with vehicle-treated

MIA rats (one-way ANOVA followed by Tukey's multiple comparison test); CI, confidence

interval.

P <0.05, bp< 0.01, © P <0.001 versus vehicle-treated rats (one-way ANOVA followed

by Tukey's multiple comparison test). The data on static weight bearing for tramadol and

diclofenac were calculated using published data (Yoshimi et al.,2010, J.Pharmacol. Exp.

Ther. 334: 955-963) with permission from the American Society for Pharmacology and

Experimental Therapeutics.
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3-4. BERELEZXET D R RS D F5)

MIA 1 mg BEBAfIN& G 3 %O T v Mk LT, RFTFEESRE lidocaine DI
BISI #5136 BT AMax contact area (P = 0.040, one-way ANOVA) 35 8 ASwing
speed (P = 0.029) Wj/NT A —XZ — DGR AEIM 272 1E L7z (Figure 18). 7235,
Wi EH MIA 7 v FEEB XY sham B AMax contact area VEYMEIXFILE
57.0+ 6.9 mm® 3L —4.5+ 3.9 mm* (P <0.0001, Student’s t-test), ASwing speed 1)
EIZZNZH 452.7 £66.0 mm/s 35 L 13.2+36.5 mm/s (P <0.0001) &\
SHICA B /R EE R L, JRBITARSE LT,

100 -
80 4
-8 Max contact area

% 60 - - Swing speed

40 4
=

2ﬂ -

ﬂ T TT T TTT T T T T T

1 3 10 30
Lidocaine (mg/knee)

Figure 18. Effect of lidocaine on the max contact area and swing speed in the gait paradigm
in MIA-induced arthritic rats (n = 10 per group). Tests were conducted in week 3 after
intra-articular injection of MIA. Intra-articular injection of lidocaine was administered 10
min prior to measurement of the gait parameters. ~ P < 0.05 versus the max contact area of
vehicle-treated rats; * P < 0.05 versus the swing speed of vehicle-treated rats (one-way
ANOVA followed by Tukey’s multiple comparison test). All data are expressed as means +
S.E.M. of 10 animals.
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4. BE

AREFLE OMFZE T, & LREOZ2E R 3 L O TENMERF B BT 2 B ERFE &
W 72 OA BRIRIEAR[53] % I M9~ 2 F 1L B ds K ORI TR O 9& 95 B4 T8 2 @ L,
KA IO F MOV THREE L 7.

REAMIC L D ARG EENEEL, SHEoRAZHET D HETHY,
MIA FHIZE > THAPAE L TWDEEIE D R E LTI S~ EA N
LB ZHHAL TS, 2T OA BEIZHLROLNLBGE TH 5[70]. —7,
R E R XS BTEVERE O 2 2 JE T 2 7ETH D, MIA 12X - THH
SNTZEDIE AT L - THEHEA 2 D & [BIRET 2 72 O O TEI S SR K S
5D EDREIZHEASNTND, ZHUTE OA BTV THATRRIZ T 2238 #5
SEMR 2 SR 2 [71,72]. ZHFRR 6 L O TR T OA & DETFEDOHE (QoL) |
RELSEETIHIHLOTHD Z ENDB[73], AERLFOMIL TIT OA BET LI %
BT OFESE X A T R Lz

IBITH2HERERIT VAS X0, BRFZ & OEABFFRIRE L L TO Western
Ontario and McMaster K7 MERIFERR I (WOMAC) &\ o 723K )i X =27 TR
i S TE TS, T E TRERBIZ T 5 BIREOG % 7-0 T 5 LB S
TEER, 29 LEFERITEERD 5\ I LFIFICBEIC 0D AR D B3R

ZEHET A ICIEREYI TH D, Fhil OA BIMET VICBWTHHERE TlIkL,
ﬁ%%f“%pwﬁﬁ“éz%b%ot AREIE OWFIETIE, O DBEERLI M OFEIE A,
BBEEICR T 2 AREOREEZ N T 52 L 2/R L. OA BIET /LIZEWTH
%F%{H'mﬁ“é ElX, LV IEREIC OA ERIRIEMRZ XML L, OA S5 SKAFAM O ff IR
T RARA Y NM—ETHZ LI 5.

AW TIE, B2 5 ERET 2 A 3 2 A FEUFEEN MIA 558 OB ERE A AR

WXL TR DIREZFET A 2L, FEAT A RHEFIRIESR diclofenac 13,
ﬁ@ﬁ?ﬁb: KDL AL, BEREFE IS L CHERIERZ RS o Tz,
ZNETOMIEIZ L D &, MIA FFEFREER 7 » MW T, NSAID (2% 2 S
R G LV R D 2 EOVRBR SN TV S, RIS MIA #5368 B A 4 B

(B&ZE MIA #5% 2 HH) TIE, RIEIERICEHFL L TEY, NSAIDs (ZxF L
TR 2 7397[60,67,74175, — 7 TIERIEHNTIL NSAIDs (Zxf L TG 27~
[62,68,75]Z LR HE SN TWD., ZTNETOHAENGEHEIILDHE Y, diclofenac
X MIA $:5:% 3 BEREOBEEREIICB O QISR FICHT 26 523 2R
P, ZORICERD SN BITREF O EERITIERIENETH D Z LRI Tz,
AFERIL, B DHEEE TIX OA KT NSAIDs (2% L CIREHHTIME 2 Rl R &0
REe—EHTH5HDTHV[76-78], B%E 5 < FE prostaglandin FEIK T & off%ﬁ?bié
CTWAZ EZREBLTWVWS. MIA FH5BEILET T ICEBIT DEIE N HIIER I 5t
L TR E 2 R 3 H O — | ffﬁiﬂﬁéﬁam PEIESR D& G515 2 DD, EEE,
EBAET~D MIA #5128V DRG 12T 5 AMP (KFHIERG (K7 ATF-3 DO¥EHL
TLENRRO LN Z & 75>$&%éﬂﬂ\5[64,66] .

p-opioid ZHAKT T=X N Th 558 opioid ?® morphine [THEHEFE D EHE DK
AT DDA O D, REFLE ORIV T E, morphine | LEFHFEH
Z R EL L 70\ & i LR R oA TIRER 1 R A VA L2 38 W CIRIE IS O A R AR
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i AEICHELTEBY, OA BEOERIGRICB T EIRAMES L JE L T
72M79]. RIE < p-opioid ZBET A=A N TH 575, BFIEIL morphine (ZH~
TIK VW5 opioid @ tramadol X, MM x THE S L F FRITET D
serotonin/norepinephrine @ FFHX V) A & Z #iil9- 2 SNRI /EAH & A L T\ 5 [80].
Tramadol % £ 7= & 1 RERE oA T IRESR W R PAMVA LS 36 W TR IS 5 24 14 IR 24 1
FABEICEGELTEY, OA BEOBITREE IR T 28R EH#REIC—H L TnD
[81,82]. SNRI Td % duloxetine |TAREAMIZ K DA% AT E AT L TR
ENRZRLELOD, BEEFICHTO2AERIRIEZ DN R T2,
Duloxetine [XITHFEAHIRIEE~OE AN AR I TWD N, BIERTRICXT 5 F
NPEIZ DN TS D — Bz L WER & 7 RS A SV TV 5 [83,84]. kAL
IZ%4 % SNRI & LT duloxetine N TH 72 L &2BETH &, MIA %
BAfiZ 7 » MZEIT 5 tramadol OHTRHRICKTT 5 A ZIMEIL p-opioid 1EMIZHED
WTWDDNE LivZau.

Table 5 2R L72 X518, Wkl FiEIZB T 2 K MEDHIKD EDsy fHdH D WITA
PR A LT & 2 A, EABBA EZERBRICHE X TORERETMRBRIC BT 2/
B D 5 S —fRANARVME A 352D B T2, SIS E 7o iR, LEREO
AT D NEMER ORI TH DM K o TERRIRICH T 2 BIMEN R D L &h
HERFR L =BT 2D TH H[54]. —ODAREME L LT, BEIIICHIT A%
i & BNMERR O RBMF TR AR D L W) ZENBHDB[55]. BEZHBDLHL I —oOD
Pl & UCEMERRCIIEE Y 7 TV E SN TER YD, ERBHMEFICED b7
TR BOT- DI L SV EE L L T 5 /REMENH 5. BHENE R O $aH 3K
JEBEMEIZED L DITHEL T DEOPHLNITHDICS LRI DPMETH
D.

MIA #FXEBEHRT v FET MICEBW T, BEEDRIESE & Vo 2RISR &1
BL70 2 FVE TEMERFR IS5 2 8800 A 2 M 2 BRGE L 7o S 23 72 STV 5 [63].
BB ITIETE & AZE THWETFIE L ITIWS OO R B 50835 5. %R R
EETIE, EFRENT v M &5l -oEDLZ L THREBEBHZHEL TS, —HIKEA
FlZ L 2 e A5 B I Aar B 22 P EVE ORI E 15 T, IR Bl TENC S W T 1,
FERE T X DM A 2 BN 2 2 B X 72\, Tramadol (X% B4R HHIETEIC
BWTHARMZETHWEZREZEICBW THLAERERERIIRE STV DA,
NSAIDs (34 Bf2 e E T L0 EE B < $&m/EM 23 &4 T 4. Duloxetine
VAR DSEIR RNS R DRI X VB EN TR Y, AFZEICBWNTH
1E R SRR A T R — B 2 b o o, BATEE AR BT —E L Tuv R,
Morphine D #EJE/EM % EREICHIE T2 2 S I3 DREETIEHL LS, it
EFESMOENZIRTIELEHOAT LI LITX5H[63]. BIR=2 RARA U MZ
B L TR 0% I 8, SR 2 R MR 2 VD 2 &1 OA 1281
LA T 5 ECHEATHY, L BWERIBEORRBICLERT 2520
n5b.

JA TR T & 5 lidocaine DEIFINEGIZ LV, A BB E T ZENRENTE
OO KRERIZ, B OA BEIZBW TS lidocaine DPFEAFINE G-I XD HER
EIRFER DR DN TWAERKRTR & —ET5[72]. LrL7ens, EET
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T L LT, mHEDRFTMFESE CIUERRTER L i 2 37200 2 58
BITRIET 2 RITFRD SN o To. T ORER 2R T S0 B — 880
TN M2 s S TRV R (B 20X, BAEi o022, BEHMEZEMEIC X 2 i 7K TR
AR BHFG LTSNS 5. REGLHOMIEIZE VT, FHIL MIA %
1 mg DL E&G LG AICHROLELG RN IERETL D2 2R LTS, MIA 1
mg (21T 2 AR fe A5 AW morphine 3 mg/kg 2% L CHERUGELZ /R L1223,
MIA 1.5 mg LA EDSMTiE morphine (2% 2R MEIIME T L7, AfES1%, MIA
1 mg MHARELACIRE AN I K D A 1 B B 22 E 12 55D < B BT | 2 0 5
HZ EERETDHHEDOTHDH[74). IEEALRR FAOMIT69,741I12 L D & MIA 1.5 mg
VL ETITEERBESEESEL TEBY, ERIEICHT 20 ME T 252 LT
VWD RTRETEDS RIR S35 .

KEETIE, HHE L BRITIR O BRIIZHOWT, TR ENREARIC L 2 ELHHK
AR EER L OSHENEEZ AW CTHE Lz, SFFEERLERgFY 265 58
A R L 72 A5 R, IRE AN IS K D2 A% E 2O G BRI LV b 8
HEADERTm N EDRH NI -T2, 72 p-opioidd ZFERT T = MIBRE
{EHIE RICEB W TIE opioid REREIRICH R TEWAMEZ RTZ LR L L
2o 1. FEERIEIRE T T L DL ERRE 72 & QN EERF O MR (253 2 J R o S5
R EFMET 5 Z & 1%, OA BEICB T 2HBRAIMEZ LV EERL TRILES A]
REMEDN B 5.
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%3 E TREEEHETT VICET 5EERRBE TN 561
B-NGF HiEDIEEVEH DRt

1. il

OA BFE X LIX LIRLFHEEOTF AN 2 CENVERF IR A0 S 5 = & &2/
5[53]. BIERFICR A0S 5 2 LT, OA A DOTFEENIHIR SH, QoL 13E L <
KTFLTEY, BERRZME T2 2 EOBRIIKREWV. LrLans, BUTOR
PRI L ERIREE & BERE ISR 2 A IMEIX R 72 - TV [54,85,86], EhTERER IZ%f
THHEMEF 5 EITE 2 RWIRIICH D, B TIE, #iERE & BiERR I3
% A FEEEIR I DO H DB NI OWTEMWET L& VW TRRGE L, BEREIZR L
T opioid ZREFN—EDARMEZRTZ L 2SN Lz, 272 L, BIKRBSIC
BWTITZ MO E[12,87]5> 5, opioid SAHEFOERIEH 2+ E ST
L EIEEWEE, 272, BERTR Z RIS EE T A ERIE DT A v R A
T A DN == R FRE L, BERSHKIT OA FEIMITxT 2 8 LV EEYR 3K o B %
WHEDLTWD., HFHTREAELTE, FE, B V7% 14 7OMRKRKEIR T
(B-NGF) (Zk}3 2 HUiR DR, OA & 2 IG & L CHEEGE N S T2
B ERLTEBY, FO—>2>Toh D tanezumab (X ZFHEFE O 72 & T HRITHE &
W o TEEMERPRE ICXE L CER ORI R SRR 2 " 2 LG I TVD
[13,14,88].

NGF (X o, B,y ® 3 OV 7=y MIGIKE LTELEINDIR, 2D HD
78 13kDa O/NS R WBIAR U X7 F R CToh D B-NGF 7 serine protease {51
EAETH y T2 =y MIZD N Kz Ui s T _8kE b & T, xt4 L
72D MO, HEFF - EfFICEE 2L H A F7F-0[89,90]. B-NGF DA BRAYEERE 13
B-NGF 2%} L THFEDE Y tyrosine kinase T2 RIKTH 5 TrkA TR & AGH
kD p75 2N L TREIND & SND. TrkA ZHERIT~A 1L M IEEEEOKRY
FER[91] DM, BEER[92]CHE MIIR[93] E CTOIRINFED HIL TV DN, KA &
O BE#EIZIB W T, B-NGF MBEFARRKRICHI T 5 TrkA SRR A LT
DRG ~WfTHiE I N5 Z LIk - T, MifaRim0REZHFICHET 2 ZHFKL
F ¥ XV OFB R LT, ML BIET 5 2 s ST 5[94,95]. LA EoD
£ 912 B-NGF It F&hp® & T HALEMWMIC I W TR EMEER ISR I EE ek
B ZHSTNDZ ERREZINTVDH[96]. B MMIBWT TrkA ZBEELFDE
FLX, e R E 2 5] & 2 2 97[97]. B-NGF @ OA JiHE & o B MEIC >V T,
B-NGF ZEHLA OA B H R OWE M-I B HEF IR CILtE L T b Z & |
HEN TV DH]98,99]. BB AL TO B-NGF DIEHLRL X o /8 7 B lEHEIE, JIEME A
T A T — DI O T HEMERITIC L > TH 51 & Z 4 5[100].

ARETIE, BHRRBRTHRO LN TWAHHL B-NGF £/ 7 1o —J /L HiA o $85 1E
28 MIA FBRBEEHREDET VIZBWTHHIE LSS0, BIERFRIEE L L Tosk
AR, RIER L ORISR T 2N OV THREEEZ R AT, B FmTHAE
M L7 MIA #FRBEREW T T VTR MIA BNEASNSZ & TEHELWE
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HifgEZ e X - LTy, EERWMAZETHHH OA BEAHL TNDH LS
NB[101]. ATT /T MIA #%5 2 BEREILANOREIZIE NSAID (2% L Tz

o gy, MIA & 5-1% 3 HERLL B o % SN m P 2 7= 47[65,68,102]. BRI,
NSAID EHFHED OA EiT OA RO EERE L 72> TN AH[76-78]Z &b,
ARFEFLEHOMEIZEB T EIZ MIA &5% 3 BRI EH2E O MRGERER % i
L.
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2. ERMBIB X OERFE
2-1. fEHEM

KEME Sprague-Dawley (SD) 7 v X, BATF ¥ — /L XU N—RSHAHHEA L
7o, =R 23 £2°C, W 55% £ 10% DO—ESRME T T, 7:30 725 19:30 L= AL L
THHEAE L, 19:30 72538 7:00 1X7H4T L CHE & L7z 12 FEREIBARS Y-+ 7 W2 T,
KB LXOFEFEAEHIABICEBREYE, 1| 7—Y%0 5 [LFOTHEF Lz, 3 AL
FoOBLIM Z# T, EBRITIX 6 s ( MIA BIER) o#m a2 L7, 8o
B g, 7 A7 7 ARSI A S B FZRICE T 2 fRHc DSV THEE L 7-.

2-2. fEMEEW

bt hHi B-NGF immunoglobulin $1/& (IgG) AS2886401-00 [ZRE#HR[103]1%5E& (2L
THEWZTF ¥ A =—ZANLAZ—FJIE (CHO) MfdiZ# 8L =72, Glutamine
synthase X7 % — pEE12.4 ¥ X O pEE6.4 (Lonza Group Ltd., Basel, Switzerland) %
FRHAN7 Z—L L THMWEE T4 CHO MICEA L. ML CD CHO 1t
(Thermo Fisher Scientific Inc., Waltham, MA, USA) (2 CHi# L7=. $L B-NGF $HuiKiX
B B O L C U U E A PR RIE K (PBS) IZIEfEL, 0.1, 03 HHWE 1
mgkg L7205 X o BEHE 1 mLkg (2CT v b DOREIRNICEE LT-.

2-3. 7w b B-NGF |\ZxF9 2 Hrifss & gl

PBS (2% fi# L7 rat B-NGF (R&D Systems, Inc., Minneapolis, MN, USA) % 10ng
F 384 U =)L L— bk (Maxisorp'" surface clear plate, Thermo Fisher Scientific
Inc) DU = /VNIZIAT 4CIZT—Mra— kL 7b— MIEREL N2 T
Jis SH DT Tween20 &4 Tris iEEAFAYE/K (TBST; pH 7.4, 20 mM Tris, 150
mM NaCl, 0.05% Tween 20) (ZC 3 [E3>¥% L7=. 20% Blocking One/TBST &k

(FHTA T A7 XS, 7TH) 50 pb 2% 7 = /LIS TEIRIZT 1 R~
o X7 L=, 5% Blocking One/TBST I&IRIZIAfE L7~ AS2886401-00 & 25\ i
TAVEA T ar ha—)b [gG ZEAARED 0.001 775 3pg/mL (2785 X9 20
uL ¥ OK 7 2 VIZINZ TEIRIZT 1 RIS /7. £D% 5% Blocking
One/TBST (2T 500 {5247 L7 horseradish peroxidase (HRP) #E& Vbt b~ «
PUIK (SouthernBiotech, Birmingham, AL, USA) % 20 uL 9 2% ¥ = /LI X CT=IE
2T 1 BPEIRS S, %I 3,3,5,5-tetramethylbenzidine JE'E K % (Dako,
Glostrup, Denmark) 40 uL. 7247 = /LIZII A T=EIEIZ T 10 SHKSSE, 1M fid
e (PR TEERRNat, KIR) 23N L CROSEIE SH72. 450 nm (28T 545
U VOWNEE~A 7 n T L— Y —F =2 THIE L.

2-4. TrkA ZRRFEBMLZ A 7= B-NGF #B3HIIAN Ca MEAICK 9 5 BHLEE
P e85

R AT ) —<BIORIEMNMENR cDNA 7477 ) —mbrun—=7 1Lt
I TrkA = %K ¢DNA % pCDNA3.1-V5-His-topo ¥~~~ % — (Thermo Fisher
Scientific Inc.) & W Tt MERHRE B (HEK) 293 Ml FEAIEDLHZ &
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T, B b TrkA SZARRREBIAIN 2 87 L7z, TrkA SRR HEK293 MfIE 10%
7 VR RINTE (FBS), 100 U/mL streptomycin + 100 pg/mL penicillin (Sigma-Aldrich Co.
LLC.) B X200 pg/mL G418 (7 H T A4 7 A7 kX&) GH XNy atkZEA —
T VEEH (DMEM)(Thermo Fisher Scientific Inc.) PNC 37 °C, 5% CO, St T THi#E
L7z

bt b TrkA ZARFE S HEK293 Mifnz 2 x 10" L7225 K9 96 U=
poly-D-lysine = — K 77'L— I (Becton, Dickinson and Company) D47 = /L2 100
L TR L, BB L7, MIEY H, Mifd% 20 mM HEPES pH 7.4, 0.1% 7 <
Mi% albumin (BSA), 2.5 mM probenecid (Sigma-Aldrich Co. LLC.) 33X 1.55 uM
Fluo-4 AM Ca”" feRd (BRAHALREUZAAFZEAT, REAR) & &Te 2 7 A PMEvRIR
NT 37°C, 5% CO, S FICT 1 BEfEIEGSE L. 20k, Milizd Ca®" HBrie s
FRW BN 7 ZEEEESTE 200 pL (2T 2 [BIWEH L, 150 pL O [RIREEIK 2 45
VMR T%, Tv— b EewtA A=Y VT L — U — & — (FLIPR)
TETRA (EL F =27 —F A A Uy AUk att, R1) kY bLIE.
AS2886401-00 B LT A VX A7+ a2 hr—)L 1gG % 40 HHV ML 150 ng/mL
?® rat B-NGF & 30 OGS BB G# % 50 uL 372 FLIPR (2 T4V = /LI
WL 7. $UKRB-NGF IR B ASINE % 2> b O #OGTRE DAL 2 fRRF R € =
Z— L, REOUIRE Z5eek LT,

B-NGF DA% I L 7= 556 O WsR - EIE 2 100%, FREHK O A2 TN L 725
A% 0% & LT BNGF EBHERERMULIEGED % 2> b —/EEZHE L,
TR —BHE B A R L7z, B-NGF JREEKAT Ca®" WA & ONCHUAR IR — P
ii#71% GraphPad Prism® version 5 % Fl\V\ CIHERR AR IR IC THRIH L 7=

2-5. M AS2886401-00 2 D HIE

AS2886401-00 0.003, 0.03 & 5 M 0.3 mgkg (n = 3) Z#ARNE L% O Z
k7225, AS2886401-00 #5-% 15 4y, 24 WifE], 3 BR L 14 BIZ heparin 1E(E
T CTRER GEIM L CiiEs257-. 7 v MSEF O AS2886401-00 X 2-3 IH
IZFC# L 72 enzyme-linked immunosorbent assay (ELISA) JEICHEL TR L7=. =D
BXiZ 5% Blocking One/TBST (27T 5,000 f5IZ#A R L7 HRP #E&Hie b IgG Hrik
(Dako, Glostrup, Denmark) % HRP #5&-V Xtk b « SiiAORDOVITHEH L=, &
EARIT AS2886401-00 Z w7 v NIMBEIZEEME L7 0.003 225 10 pg/mL £ TO
3 fERASN AR L TER LT,

2-6. ERIEN OA EF /L DOERL
BRSO FIEICHE T CTERR LT,

2-7. BERIEE
B RERLE O FIEICHE T T e LT,
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2-8. BHEIRICKIT 2 AS2886401-00 O #EIFE&h I DRRIRFAGZE AL,

7 v NEBBEOREMENYE — L7025 X9 MIA B5REE sham B & 12E D £+
J7o. MIA 5% 2 BIZHBHRZEZRIE L, #BREALE T O EIE D 7 LE % 15
7. MIA %57 v NI, FHO T VEB L OEKEOEYERLE — L7225 X 9,
statistical analysis system (SAS) ¥ 7 k7 =7 (SAS Institute Inc., Cary, NC, USA) %
I LT AS2886401-00 0.1, 0.3 & 5\ & 1 mgkg FRARMNEERER L ORI 5-8F
D 4 B (BEE n=12) ICEIVfHT72. MIA #51% 3 HIZ, AS2886401-00 & 5 %
TR 2 RN B G- U7, Sham BEICIXRIRRICIEEE 2 B 5 L=, SR M & L C ok
BEHIE L, MIA 5% 4,6,10,14,17,21,24,31 BX O 35 HIZHE L. 723,03
mgkg BHEED 1 FHTOWTIE, ENTER LanweE Bbh o /@ERERR &
TR Te T DITERIN LTz,

2-9. AS2886401-00 DHEEINRIT T 28521 I v 7 DR

7 v NERBEORETHMENE— L7 D L9 MIA BERE L sham B & 12E D+
T 72. AS2886401-00 5 — H ANCAMRAE L ZHIE L, #EREALERTOSE AR D 7 L
EAEEZ. MIA %57 v M, SO T VIEB X OMEREOSEEENE)— 7D K9,
SAS EEHENTY 7 N = 7 & VT, AS2886401-00 0.1, 0.3 & 5\ M 1 mgkg FHk
NI GRERS KOV 58D 4 B (B8 n=10) (ZHIV fHF72. AS2886401-00 &
B UNXIR LA BRI K D 3RBNEEm D 1 e[, 24 BE[H, 7 B D0 18 HATIZERIR
W5 U7z, Sham BEICIZFEERICHEEEZ 565 U7z, SKRHM & L CTOHBERRIE I,
MIA # 5% 3 BEICE I o7, 72k, #RER % 18 H OIFHEIZ >\ T
1%, 2-8 HTH LN MIA 5% 21 HORREEZEME T2 Licky, 5—4%%
7=,

2-10. BB ER R O HIE

2-8 THEH ORI 2 LIE H L A MIA #5435 H), T2 5 AS2886401-00
5% 32 B, BRI OEIE 2 BEER[601CHE U CTHIE L7z, BARMIICIE, WRIEDH 5
WIT BRI A B 5 L7s MIA 8584 7 UE, sham BE4S 5 PO ME(EZ (@I L,
Ty FORBHEEOERET VXL XA (RS Iy ba, &R I THEL
7o i TH L ABRBETEOBEZREND, EFETHLAEBRBAMOBEREZZ LI WE
IR L BN E LT,

2-11. MBI EE ORI

2-8 T H OB ZLRIE R H (MIA 5% 35 H) , T/ 5 AS2886401-00
Beh1% 32 BIC, RBEHOBEE Z A a7{b Lz, BRmIE, 7 v N & fbiE
I K0 IS, H1REIEE 2 BAE 10% formalin AEHE#E  (FIOGATISK T2ERR
Xt I THEE Lz, BER[6ONCHE- T, BEEEZRD 0/1nDH 4 TO 5 EED
RETHEBER T COERICTAa 7L L. 0; IE%, 1; #iF, 2; PEEOHEE
O, 3; BEOE THHEE, 4, BEORE TEHHEERL L OEBOR K.
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2F, “NOMSNL LT BIEEIC LY XA a7l L7 EE A2 SISO B A o
TELT.

2-12. HUatERIALER

FERT — XA + iEERZE (S.D.) T/RLZ. Mt EBEEZOREIL, /T A
NY v ZEOSEE, 2 BERIOEIZ 1L Student’s t-test %, ZREM O LI IXZ EIEA
%% L C Dunnett’s multiple comparison test & 7z, F72, £ TOHFLEL L
7 71’]5}52 I GraphPad Prism version 5 % FV TS L 7=.

TRRFIY 221 K@(EUE BRIV T, two-way repeated measures of ANOVA test %
W, ERIEMIRIC I T 2 B RAEIEITX9 5 AS2886401-00 G- DsZ IS T
ME 21T - T2 foe%, MIA # 5% 35 HOR KT, WHEERSHICT 2
AS2886401-00 DENHEIZ->U T Dunnett’s multiple comparison test 2 VN Trbifig L7z,
J T AN v JEOEA, 2 BB OEIZIE Wilcoxon rank sum test %, ZHE
D b2 1E Kruskal-Wallis test (2 CHERIZ Dunn’s multiple comparison test % S
L7z, WIROREICBWTE P EA 0.05 RiOHEEFRIMAR L Liz. 7o,
HREERER 61T DB IE O SER I TR OE 0 IZHEH LTz,

(WG MIA AEREORBIE L ZFEE — SR OBREAELZE) X 100

+— (WG MIA WEREOBRE A 72 EIME — sham BEOBE A 722 -2 fiE)
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3. EBRHER
3-1. 7 v b B-NGF HEREIZX 5 AS2886401-00 oD%

BB AS2886401-00 @7 v b B-NGF (Zx9 HHEETEMEIZ OV T ELISA ¥£IZ
AW TEHMI 21T o 72, FEAITEE D &7 T L%, AS2886401-00 i FEKAFAIIZ LN
L,AS2886401-00 ™ F » b B-NGF (Zxi4 AN 238072 (Figure 19).

Lo o AS2886401-00

- A isotype control IgG

Absorbance at 450nm
2

0.601 0.b1 011 ‘ll 10
Antibody (ug/mL)

Figure 19. Confirmation of binding of AS2886401-00 to rat B-NGF. Binding activities of
AS2886401-00 and isotype control IgG to rat B-NGF detected using ELISA-based assay.

Data are presented as each replicate from duplicate experiments.
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HEWT, 7 v b B-NGF HEHEIZRIT 25 AS2886401-00 D BHLETHIEIZSWTHGEL
1ol ZEHIXET T v b B-NGF IIGE L CHIIEN Ca® fiAZF &4t b
TrkA ZREEBMIZHELE L, 7 v b B-NGF NEEEIFRICHIIEN Ca® BE%
FREEDH L 2R LT (Figure 20A). 205 v ~ B-NGF R OMIAA Ca*"
JE EFICKT D AS2886401-00 DREIZHOW TR L= & 2 A, AS2886401-00 1
TEFERAFAINC, BNGF I & > TR SN DM Ca™" BED LR Z2HHIL, 0.1 &
DT 1 pg/mL ORFETENEIL B-NGF 40 H 5\ ML 150 ng/mL OIEH 27221
Nl L 7= (Figure 20B).

A
> 400+
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c
]
£
o T T L}
0 100 200 300
Rat p-NGF (ng/mL)
B
120+
1004 o

A [B-NGF 40 ng/mL
vs AS2886401-00

® [-NGF 150 ng/mL
vs AS2886401-00

O B-NGF 150 ng/mL
vs isotype control IgG

Ca?* influx (%)
2

r LY \
0.01 0.1 1
Antibody (pg/mL)

Figure 20. Increasing cytosolic calcium influx by rat B-NGF and inhibition by
AS2886401-00. Cytosolic calcium concentration increase in human TrkA expressed in
HEK?293 cells by rat B-NGF detected using FLIPR (A). Cytosolic calcium influx inhibition
by AS2886401-00, with 40 and 150 ng/mL rat B-NGF used as stimulator (B). Antibody
concentration range from 0.01 to 1 pg/mL.

Data are presented as each replicate from duplicate experiments.
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3-2. AS2886401-00 O {APNENRESMFHT

I, AS2886401-00 % FHRMNICHEIE G- L2560, E% 7 v MIBT 5 i)
REIZ DWW CHIE L7z, MiErh o> AS2886401-00 e I35 EICKAF L CHML, 0.3
mgkg #H5 L7255 T 0.1 ng/mL DL EOREN 14 HEL B Sz (Figure
21). ARIZHIT D AS2886401-00 D F iR IR 1L 0.01 pg/mL Kl TH Y,
AS2886401-00 % 0.003 mg/kg LT 0.03 mgkg # 5 L7=8%5D 0.01 ng/mL LIk
D IMAEFEH R 2 Zi 15 B L0 4 HETH - 7=,

-&- 0.003 mg/kg
-m- 0.03 mg/kg
-o- 0.3 mg/kg

AS2886401-00 (ng/mL)

0.01 T T T T L]

L L]

1
0 2 4 6 8 10 12 14

Days post administration
Figure 21. In vivo pharmacokinetic profile of AS2886401-00. AS2886401-00 was
intravenously administered to rats, and plasma samples were drawn at indicated time points.
Plasma concentration of AS2886401-00 was measured using an ELISA-based method. The

points on each graph represent the mean + S.D. for three rats.

3-3. AS2886401-00 D ESFH1EH D frIZ L

MIA #5452 LI12X Y, sham BRI THE 7 AMax contact area (Figure
22A, P <0.0001 , two-way repeated measures of ANOVA) 5 X TN ASwing speed (Figure
22B, P < 0.0001) & W o 72BN T A —F =231 D Rl i 7 e AR IR ¥ 2 38
iz, ZOLE MIA #5 3 B%IZ AS2886401-00 % Fh5- L7-#ETIL, WHHEG-H#E
IZHE~THE 7 AMax contact area (P < 0.0001, two-way repeated measures of ANOVA)
F LT ASwing speed (P < 0.0001) DOEEZFR DT, KR IEL MIA 5% 35 H

(T72>H AS2886401-00 #4532 H#&) IZB W TH, 0.3 BELT 1 mgkg &5
IZBWTHERUGEEAZ /R L Tz (Figure 22A 3 X O B, P < 0.0001, Dunnett's
multiple comparison test) . 7235, AS2886401-00 %5125 5T v b OITENFEF LT
TORGEIZBW TR b ehoTe.
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Days after MIA injection

Figure 22. Long-lasting effect of a single administration of AS2886401-00 on the
imbalance in max contact area (A) and swing speed (B) measured by gait analysis
paradigm in MIA-induced arthritis rats. Imbalances in max contact area and swing speed
immediately developed following MIA administration and were sustained during the
experimental period (open squares). AS2886401-00 was intravenously administered on
Day 3 post-MIA administration. Data represent the difference between ipsilateral and
contralateral hind limb and are presented as mean = S.D. (n = 12 for 0.1 or 1 mg/kg of
AS2886401-00, n = 11 for 0.3 mg/kg of AS2886401-00, n = 12 for vehicle and n = 10 for
sham). Statistical comparison was performed on Day 35.

*#% P <0.001 compared to corresponding vehicle (Dunnett's multiple comparison test).
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3-4. AS2886401-00 DEEFEAEHIZ KT 2 #5515 H oD 52 8

BEEREA O 1 BERIATIC AS2886401-00 ##: 5 L7-& 2 A, MIA #5112 K5
AMax contact area (P = 0.43, one-way ANOVA) ¥ X T ASwing speed (P=0.14) DOV
ALDBEREAIT T D WEN R IR b o 72 (Figure 23A 3B LW E). Z4UZ
BERREM O 24 FEERATIC AS2886401-00 Z £ 5- L7428V T%H AMax contact
area (P = 0.13) 35 X T ASwing speed (P = 0.12) Z/LIZx T 5 HMEITRD ST,
A7 fE R CTdh o 7= (Figure 23B B L OVF). —J5,7 HHEIIZ AS2886401-00 % #:5H L
TG EIIX, TR 5 REIZ X TH E 7 AMax contact area DUENBD HIL (P =
0.013), = DEFDOI KILFERIT 54% + 32% Th 7=, [AFEIC ASwing speed (2D
THWENFRZ AL (P = 0.0035), e RKek#ERIT 56% + 14% TH o7 (Figure 23C
BLOG). BEEFHEO 18 HAENIH G LA LA E 7L AMax contact area DX
ERRD B (P < 0.0001), FeRSGERIL 82% + 27% Th o7z, [FAFEIZ ASwing
speed IZBWTHARREEDNREZ/RL (P <0.0001), HFRKLERIT 67% + 13% T
& - 7= (Figure 23D B LN H). 7238, AS2886401-00 DAKEREAM 18 H BijDRE HI,
Selitat Uz, B L% RF L7238k (Figure 23A B L U'B) (28175 MIA £
4% 21 BOT—2Zf{Er LIt DO Th S.
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Figure 23. Influence of timing of intervention with AS2886401-00 on analgesic outcome.
Imbalance in max contact area (left) and swing speed (right) was measured by the gait
analysis paradigm in MIA-induced arthritis rats. AS2886401-00 was intravenously
administered 1 h (A, E)(n = 10 per group), 24 h (B, F)(n = 10 per group), 7 days (C, G)(n
= 10 per group) or 18 days (D, H)(n =12 for 0.1 or 1 mg/kg of AS2886401-00, n= 11 for
0.3 mg/kg of AS2886401-00, n = 12 for vehicle and n = 10 for sham) prior to gait
measurement (i.e., efficacy evaluation) which was conducted at Week 3 post-MIA
administration. Data represent the difference between ipsilateral and contralateral hind
limb and are presented as mean + S.D. * P < 0.05, ** P < 0.01, and *** P < (0.001
compared to corresponding vehicle control (Dunnett's multiple comparison test). " P <

0.001 compared to corresponding sham control (Student's t test).
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3-5. AS2886401-00 O EBIHfifEARFs K ORI IC kI3~ 52

3-3 THICTHE Lz, BIFMZEZRE LI-RBROREK B 372bb MIA & 5%
35 HIZMERDODEAZZRATE LIE Z A, MIA BEEETIX saline H&G-HEIZEHERT

BRI OREIRMFRD H 7z (Figure 24A, P = 0.022, Student’s t-test). = 7= HEE i &
HILICCBIER L= 2 A, MIA B58E Tl saline BGREIZH_CTHEZRBEE O
HBENFERD b vz (Figure 24B, P < 0.0001, Wilcoxon rank sum test). MIA 5% 3 H
12 AS2886401-00 % %5 L7-REICE W CITIRB R G RIC N THERBERE DY
INRFED B, ZALiE AS2886401-00 Dz 5-EITHKAF L TN L 72 (P < 0.0001,
one-way ANOVA, Figure 24A). Z D & & AS2886401-00 [TIEHFL 58 & T,
B DBREICH BB % KT S e h o 7= (Kruskal-Wallis test, P = 0.13; Figure
24B).

A B
g 5- *ekk 5- _|+++
% 4 ""T 4- m yrvny vvy *
2 4] — e NN AAA FET 0000
g o 3- m AA  YYVVY  -00e
S 2 3 *®
@ * 2 2- n A v *e
g 11 <]
X ®
S 0 M
]
Q' T T T T T —— T T T T
sham vehicle 0.1 0.3 1 (mgl/kg) sham vehicle 0.1 0.3 1 (mg/kg)
AS2886401-00 AS2886401-00

Figure 24. Effect of AS2886401-00 on knee diameter (A) and knee lesion score (B) in
rats with MIA-induced arthritis. Knee diameter on Day 35 post-MIA administration was
assessed (n = 7 for each AS2886401-00 dose, n = 7 for vehicle and n = 5 for sham). The
differences in the diameter between the right and left knee were determined by subtracting
the values of the left side from those of right (MIA-injected side). Data are presented as
mean + S.D. *** P < (0.001 compared to vehicle-treated MIA rats (Dunnett's multiple
comparison test). = P < 0.05 compared to sham control rats (Student's t test)(A). The
ipsilateral tibias were removed on Day 35 post-MIA administration. The score of each tibia
was defined as the mean scores of two independent observers. Each symbol indicates the
score in each individual. The bar represents the median of scores in each group (n = 12 for
0.1 or 1 mg/kg of AS2886401-00 dose, n = 11 for 0.3 mg/kg of AS2886401-00, n = 12 for
——

vehicle and n = 10 for sham).

sum test)(B).

P <0.001 compared to sham control rats (Wilcoxon rank
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4. BE

MIA #EIZ LD BEGEAICIRE L2 BHESRAFESN, 1| AU EORHIC
EoTHEBERBEOHBEEF 25X L., 2kt L THL B-NGF HLiK
AS2886401-00 %, MIA HLH#&FWICHEIR LGS HZ LT, TOERIEMICLV AR
BRI 2 RIUGET 2 Z L3R Sz, MIA 5% 3 HORFRTIXER OA
BROIFBRPT RATHEST STV & S35 03[74], EIRBEITENL MIA #5144 1
BEUNICEZE I ND &L OWEND H[58,74]. SHRIOMFFIZBVTEH MIA &5H% 3
HCHBEE 2R D72, B2 B-NGF (X MIA #5% 4 HO R LBEEESNTO
PEATLEDNFRD 5D & OHE[104]138H D Z &5, B-NGF 1% OA &R OHERFD I
b T, BEIZCOTFG L TWDHAEMELZH L. MIA HEZEHICKG I
AS2886401-00 1%, Z 5 L7= B-NGF @ OA EJRIEIER L OHEREREZ 92 = &
T, EMRESGOERERZ R L TWAD0E LIV, KREZHOWIEIZ L - TH
HnE o7z AS2886401-00 D EESEIEH 1L, THERMITICEB WV ORI TWDHT
B-NGF HLfAD OA JEJEIZHkT 2 BT zh H[78-80, 941 L Bh# L TW A RIEEMEN & 5.
LU 5, MIA %54 3 HO OA JREENHER TE 72V AT AS2886401-00
FALET D L W) ERSEM L, T TIC OA JRENFENY. SN TW5D 0A HBEITH
B-NGF HLiAN & E SN DR & TIERMFITE< B2 20 ) RIZITEET 4
Wb D.

AS2886401-00 |£7 > ~ B-NGF IZfE& L, ZOHFHEMHIZ L Y B-NGF OB
BRANCIHET 5. 2D in vitro IEYEND 0.1 ng/mL @ AS2886401-00 % 40 ng/mL
D7 v b BNGF Oz el Mfl T2 WM ERST. £
AS2886401-00 @ F ~ MANEIREMZHT 75, 0.3 mgkg ZEARNES LI-5HA121% 14
AR B2 ST 02 pgmL 82 5 MEFIRENSER SN Z ENRSRT. L
72735 T, AS2886401-00 DifkfErY) 7o Sk A EEH X, WNIKM:O B-NGF % Fifi
Wiz fndsZ it os T INTrREERDD. LV EMICESD
AS2886401-00 DM EEMNT & MIA 7 v MBI HiMEd B-NGF J#EEHIEIC
L AHUR —PUAIREEFR Z B 52025 2 &%, AS4886401-00 o5 HASHIFE /EH %8
B A2 EB8T 59 2 THETHD.

AS2886401-00 D57 A I L T DEWIZ L DI ~DEEE MG LIRS,
MIA 5% B CBEEEEHfO 7 H5UNE 18 HAD I AS2886401-00 %% 5-L 7=
AT, MIA & 5% %8 CREREEHTO 1 H 5% 24 FERRET (2 AS2886401-00 %
BH LG EICH_RTEWEIMERS NS Z ENH LN E 7572, B-NGF (3T
PR RICHBLT 5 TrkA AKICHE AT 5 2 & T DRG ~WifTHk S i, Mifusk
T DR EZRICEET 52 FIER0TF v RV OFBL AR LT, MRA2EIET S L &N
%[94,95]. Mz T MIA %EH U@ %2 BT 2408 DRG TO TrkA KD
FENTLHE L TVWD Z ERHEINTEV[106], B-NGF-TrkA 7 F /LB N U L
TWDH T LRI TS, HL B-NGF JtiROSERIEA X, = 9 LERESEE
F ¥ IV OIEBLINHE B DT B-NGF-TrkA ¥ 7 F LV EREE O TUEINH] 2 /- L TR S
IWTCWDAREMEN H 5. £ MIA EAERINIHL B-NGF Hilka x5 LIz aizmn
BIENREO SNDLEHO—DIZ, Z 9 LR EZHREE S T ORBTTEZ 23123
T 27 DICITEMMZMLE L T HAREERE X 5.
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AREEFLHDOMIEITIB T, AS2886401-00 I HiFEAR-CIE G2 % 2 F & 72 1
TERII RS 2o Tz, EABFII A TH 503, AS2886401-00 [ie L AREMHIC—EK
U CHEBEEIERR 2 A B 1S58 L C UM /2[107,108]. £ 7= AS2886401-00 [ZEHEEA 2T
IZX T A ERIERZ RS R o, T 6 DOFERIL AS2886401-00 #1512 KL 2 &
VR~ D Faf B G N 205 i 2% i 0 BA H B Al M i E ] Tld7z S SR E T RS < 2 &
ERBRTL5LDOTHD. 2L, AEFRITERICL 28R TH Y, WEME AN
AT L ARBENNETH D, FEAEFNVITEEOEGHEE LS X EZT7-0,
fih D BEHIE £ 7 /L C ORI, HU B-NGF FUADEBEMIEH 26 5 0& 0 Izo0
T XV EEM R NETH 5.

% B #E O TlX, morphine X° tramadol 7 EHEIR Tl F S 4L 5 SR AN AR
BEEFIELTEZ EEZRE LR, TNOORBEELEET D & AS2886401-00 DF
7R R Z I EH & B2 6 T FRICEBERICESC EB 2 6. (LFRICH
HINTBEFSRET LVE OA BEOMIZITEVNRH D Z L5, ZOBEROY I
b DEFINEABPERFNT L2 ENEETHD. B b OA 2 —D20EMET L
THEBICHIT L Z EIIRETH Y, ABRLEIZ L > THEINDIET AL, BR
BIEDETILE NS T-ZFDMD OA BIET LIZHOWNT S AS2886401-00 D EEIFE RN
REMPITD2LEN D 5. BEAIEILEFEREZE S LTHO LN TETWD AR,
FNEFERE T L CTORMEZ EEEH A S DY TR AR BIT L EE T RELEZD
ns.

ARBEFLHOMIEN D, HU B-NGF FUEADNHEHR G SN2 EI2L->T, 7> K OA
BT VICEIT 2EEREREICR L CRBIMRR T 280 R e R ET 22 &, F 8D
R & DN D, DA p-opioild XK T T=X MNETH D Z L5
Ll ole, FTAGRIIBEEEIRCHEE 2 306 L 72K TIEAR W2 LR S, B
HAMATHZETEDEHWERIENGEOND Z ERP LN E o7, A ITEF
B b OA BEITHK L CTHL B-NGF HUIRM /R U 7= il D EFIRFZERE R 2 K LT\ 5
A[HEMENN B D
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oA

A ST, BRIR & FERRIR ORI IR O X v » 72 M) 5~ <, H 5 B
TTEVEHEIE & U2 SRR T 7 VIS 2 HillR OS2 H 5 L7z, BARRIIZ I3
PR MEE 7 /L3R H SR BEATE) O B BhHIE R 72 b NS A TEPEBIEIE £ 7 /L 25
RYARRREE > O OENMERHRHIE R 2 L, HRa BB OREFE 2 74 5
Z T, BRARSR T HMEICBE T DMEEZ T o 7o, RPN S 520 & 72 o T U
TO®EY TH 5.

B ERLE DML T, MREEMEROBMET L THDHT7 v b CCl TT /v
DITEVBIEZE DD, T v MU TR R 72ATEIO B 8 R A HEEE L, A FEER
OEDMHEIZ DN THRET LT,

I FEFEFHmIC W BT E 72 MicroAct A3t L CEDORESRMGFAHFT2 2 &
(&~ T, 7 bOERA RBERITEINRANTFTRE & 7o~ 7. T ORER, 30 43 TIH
IKFIZ 16 PLD T b O BE 3 8 TE 4 H 817> > KBRS HIE AT HE 72 =1 A
N—"T" s ORI EE T X 72,

2. BERFEAICEEO b D BIMEEITEI O R BRI, BHBIZ T & MicroAct
2 X% BENIE N CHBENFED b7,

3. — 7, BEFOREFER G2 CTh D von Frey hair |2 & 2 HEARHITES" acetone
2 &2 W RIERMIE &, MicroAct (2 X 2 RS R & ORIICHBIIERR O HivZeh -
7z

4, HFEBEAHEIHIKO CCl T ABLOREE 7~ N ARITEIIX T 2 K
MicroAct Z FV 7z HENRIE R IZ X - TR 472, Amitriptyline 30 mg/kg p.o.
DOHEIL CC1 7 v - OEEMERIEE 2D S 525, @57 > N OSITEIERE
BUTITE L 2o Tz,

UL EDy 6, MicroAct & W= BEHIEIZ L > TRHSD 7 v b CCL ET /LD
AR R B 70 B ATENY, BEAFEURIEICHK L CEZMEEZ R L, 22D 2L E TORIBK
FRFWAMATHRHESIND SO LITRL D52 LG, BRBEZKM L TV 5 ATHek
NbHIZENRBINT. £, TOEENFHMET E LT MicroAct XHFHTH S Z
EMH BN E o Tz RAERIZFEBIDSBEFNZHIENFTHETH D, ARILE
IR FERRIRF v v 72 M T, BIRAIMEOm W EREL m ALV —7"y N THRET
HIEEABIZTO2HOTHY, S%OERIEMBICHERT ITAR LD LR VED.

RO TIE, BBEREEOEMET AL THDH T v b MIA §EREIH
RET NOLFRFIL O NZEMERF O LA %A 2 H1E L, BEAFERIEICST 2
JRBAEIZ DW TR L 72,

5. BERIIELC L 2 $R EEEmIZ 1T, MIA Img 2AREFIAEEICE L-HETHY, &
kN7 A—4&—[%, FEIT AMax contact area 72 5 (MZ ASwing speed 3 TIRER %

KL TG Z &R I,
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6. 7 b OA ETMZBWNTY, BIKTRO BN LSITRHRNSAET D22 L5, B
FF 8T 751 D 2 KRiRE O fe Ao o B A ANl e © NSRBI~ 2 A2k & 5l 9
HTZ LWL TRBEINT.

7. MIA 5% 3 HE O T v FMEEATENE NSAID TEIEEST, 3

prostaglandin & DIEIR S 7 T IVNEG$ 5 Z L AVURIB ST,

8. ARFRTROLATATRIEICXT L TIX, I p-opioid ZHEKT T =X FAE

Az~ Z W&otz —75, SNRI (FAUMHEEZ RS T, BIRTOHAR)

Pz R DR Th o7z,

ARETHOWIBERE IS X 28R 1L, 7 v MR A BATEN T TR 72
A PVAZKE D Z LWz, BIfFOFER LV BRERS BB M TE S
ERbND. EINE TOER &R, AR TITEHFATENN Z 7257
TEM A4 2 HANTFHI T & 2o, Bttt 2 wRetkifivn e E 2 60
2.

VLB, ARFRD T v M ABATRHRICA 20 20 80 FIT R AR 2 3 W) T b s O SR 1F
ZRTAREMEDN B D, BEREFEFHER I S5E D OA SREA 7 U —=2 728
THAEMTHD Z DRI,

BB O T, Fom LR U T v b MIA FFRBEEIRE T /L OBRITIR
JEIZKR 580 B-NGF Stk DHEEZ OV TRRET L 7.
9. FEARRBRIZIH T, HEIFFIRNE G T OA SATHHR IR D BHE 2o A 2hik
s L CWAHL B-NGF HifAIE, 7 v b OA EHET MIBWTH B EFHARNZ S
(2 &0 BT R e DB R SR IEH 2 " T 2 LB 6 2 72 0, —EERIR
BhR A M5 2 & ARR ST,

10. OA EEZ RN OHL B-NGF Hilkx b3 252 & TR W, R e FH %
AT ZEDRHLNERD, B-NGF (3HHICHET 51300 Tk, BIHEERHEED
FERICbEHET D EDRRBI T,

1. B _FEOME L OB D, HU B-NGF HLIRITSITRIE IC % LT p-opioid 524
K7 I=2 MNEOBEIEERTZENHALNE 2T,

12. BT B-NGF HURIZBEEIER 2 B AL S 212 b b b, BHERFE X EL T
BY, RRTHLNDLHBEREF ZEENRITERIEAICESS Z R EnT.

VLB, ROPETIE, BRIRICE T % H 38 0m &2 )B4 2 84 o B 3 B TR O Fi H,
B X OE OBIIC X 5 BEREEOBRICE A, SRR EEER T T VBT
% AF M BEEATE 2 — IS, FERICABIE TE ZmANL—T Y FRIE
REMEE LT, FTERHEGEET MZBIT DA S D HE T A —
F—ZRAEL, BIIRHRZzZBNICHBIIE T 2MERZMELL. Thb A%
T Al & BEF ORISR REAL & T F A O A ZPEICHED 2 AL, RIEGE %
A& B IR DORIER TN R0 D Z L DVRIR S iz, PLED BARBIEIC TR S vz
HERIL, WERIEDORRE T H - 1 IERRR  BRR OFHIfFEE O R —£, B L ORFERE
B ORBRTFE TEAPHIE ~DIRF 2R TE TV D LB OND. £DRINT
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H OA BRIEDH LWEHNR Th 2 ABEGHIRIZIB N T, HL B-NGF FLikidFife
N DB R F N 2 R Z EDRH LN ERD, ZHUIERKR TR NI B ML —
IR L TH Y, RROEWERRNRTRIMES " Sz, LEX Y, B3 BEE
ITENREM 2> S B 589 - BhERFRICBI T 2 & B 72 DR8P 3 e 2, T RS 1 S

SHRWEREN RSN D Z L sng.
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