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i)

RIACFIRETHO O LD TR AANT, Bix ZEWER BT 203, R TH A
{bLEERRE T S MR R A= (chemotherapy-induced peripheral neuropathy : CIPN) 1%,
g2 < OBEDREERT 526000 5T, JHERENTHLEEHD 1 2TH
%5, CIPN ZEUR0TWHIRAANL, ¥Rk, BT A IaA R EOHU
BIERSCASRIIBAAIRETHY | LON, EHEREE, i & ORGREEE NVE
C 2130, 5Bl K o TIEBE RS B AR EE N HET 5 2 & b & 5, CIPN
1. BEOHFAEREE (activities of daily living : ADL) CAfEOE  (quality of life :
QOL) #IEF&® 5721 The <. HIELT UL, HLA AKIDORBEIRIE A 72 < &
B, DAERBGEICEEL B2 D52 bbb, L LN, Z ORI
MRS L, AR, BRI TRRESCTRRIEIIML ST, FRICKE, B
72 EOIRIRITIN A S s B mins ARl oA x4 ) 755 (L-OHP) iX, CIPN
REPRICERFE L, TRk LRREE 70 5 2 &M,

CIPND TBEARHEEDBAFE I HE £ 2 WRK O—2IZ, 2 E TOCIPNEWET L7
WY TRNSTZZENFT DN D, BAE, BERTHH SN TOHCIPNET LD
% <, BRI 72138 0m], L-OHP A AR EE L CEG-3 5 Z S Ic L 0 fERlE T
BYU., B MIBILEEGAFVa— N ERERR-TND, £, ZTHHCIPNE
TV TR ERTFEANTHE LoV R A (BB il O3 2 U s 2g) o
HOFHl S 4L, B FCIPN T 51 2 G P O n B3 DI T 72 & OREROPT
ADFHECTE TN Z ENRZ, > T, CIPNEW)ET /L TOREAITKR L TIEZE
< OEJRENGINEZ T, ERIRE BARDHRER-oTLEI Enofe, ol
iz BN T LE D aIREER S D, TD7wd, CIPNEW)E T /L O B LCaFfli% O F
BENVLETHL EZZDND,

— 77, AWML ES—ERIE T35 &, D LU, JiA7s & O RE KRR AFE
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AT DL LBIT, BREREER EPE LD, BERIEEE I L OWEREET LVEN) Tl
RAEMLFREE AT U CE U BRI EFEDOFIK D 1 DL 2> TN D EFER L
NTW5b, £/, LOHPZ~ U ARG L THRMIMEME N5 Z L@ s T
Y | L-OHPFHEIAA MR G- L TV D A REENRE 2 Hiusd, Loy L, L-OHP
(2 X DRI MR T & CIPNOBIEIZ DWW CIEARZR R H 20,

Z ZCAMFETIX, £7. B M TR L5 CIPNOIERSCHT L% 59 % CIPNEI)E
TNOVERL L Z ORI TEZRE LTz, S BIZ, CIPNICKT 5 TRIARRSE 2 BT
%2 L& HAEIZ, L-OHPIZ L 5 CIPNEM)E T /L CTrith B 3L 5 AR Lt F 2 23 A A i
REEEICED > TWD EDRHO G &, M ILEER 289 2 BEAGREEK LM D
CIPN TRHREFMEAZ RR T H KT v 7 - VRV v a = JWREEm L, LLTO
AR A5,

BT, XYV T TF UL HCIPNEWET VRO RZ LR L, JaA
7213 T2 < CIPND HIER Td 2 BT IE FE LR R O T, phitih R iEE 70 &
ORI RIB CE DG AV a— L & —#HOF IR LT,

B RETIE, MAENGRE CTH DX X T 7 4 VW, WBUGE 12T Tl | REREES
PRFERERE I B NR A R T 2 L2 R L AF Y ) 7T F o ERGIZ L > TE
U 2 KA IMpRREE, CIPNOMREICHE L TWD Z L2 b L,

S DI OV T A RIS 5,

B AP IO P TR L7ZIEERIZLL T O®m Y TH 5

ADL: activities of daily living

ANOVA: analysis of variance

CD31: cluster designation 31

CIPN: chemotherapy induced peripheral neuropathy
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DMSO:
DRG:
ET:
HMGBI:
HED:
1p.:
L-OHP:
MNCV:
N.S.:
OIPN:
PB:
PBS:
PBS-T:
PFA:
PDES:
QOL:
ROS:
SNCV:
SEM:
TRPAT:
TDF:

Veh:

dimethyl sulfoxide

dorsal root ganglion

endothelin

high mobility group box 1

human equivalent dose
intraperitoneal

oxaliplatin

motor nerve conduction velocity

not significant

oxaliplatin induced peripheral neuropathy
phosphate buffer

phosphate buffered saline

0.1% Triton-X100 phosphate buffered saline
paraformaldehyde
phosphodiesterase type 5

quality of life

reactive oxygen species

sensory nerve conduction velocity
standard error of mean

transient receptor potential ankyrin 1
tadalafil

vehicle



H—E
XYY FIFUBERAEPREEET VT AD
VERL L Sl >R DOREST

A& RPN ARFIA XYY 77 F > (L-OHP) 12 L 0 #% S D KRS (CIPN)
1, BEHEZDOEA ISR IR 72 ©IC Ko T S, R 72 L OUSosR 4
BT DRMCIPN S | FHREMECIPNIC S D, ZORMECIPNIE, L-OHPIZRA O
HOT, W, 1~2EFUNICEET 2 2 ERE L, BALFIREOREC T IRICE
TEL =R I, —J7, ERMECIPNIL, PR D L O, Jde, /AR
FIRBN RALE R0 2 R R ECHER 7 & DR REEOIF), EE R EE
RLHEMREENRERND ZE bH Y HEMT D LHE, KESHIEOMSE LD,

L-OHPIZ & 2 2MECIPNIZ DUV TIL, 43 T & 5 6D DI TEMSME DS ZEAB I AT S
T ETZN (1-2) . FFEMECIPN D FIERRE I Z DU TIIARIZIR S TVRWE 3%
< BT, BB SN TRV (3), ME— KERGRIERE 2O A
R4 2 (4) THIESNTWDT 2 v FEF 03, CIPNIZEIT 2EmICH L TRH
FEEFAGAERIC KV ZERDPIR LTV D2 (5), T OMRITRERITH V| F 7o hikhaEs
ZOHOITx U THRFEIR Z 77T 5 O Tk, CIPNOISIEREMET T G A
DRESEAKIBIZEN TV D FREREO—>E LT, ZThE THW LI TE 7ZCIPNEE
TISRE DFHIR LT L bl TIER o722 3 b s (6).

L-OHPIZ X 2 CIPNEWWE T /ML 2 E TIZ b 28t ST 523, L-OHPO H
Al & 7213 E O EHR I LW CIPNET L E LTWASHONR%0 (7-10), & T
WE . L-OHP¥ 544072 < & b2lMOMEHIF 25, Zhvae 1A 7 e LT
DIKY, L-OHPIZ X 5 FEMMECIPNORIEI X RER G BIIKF L TRV, RERG &



73800 mg/melh BIZ72 % ERAEMENEm L 0D LA I TS (1), UL, IS
<HWBITWSCIPNEE 7 /L Tl L-OHPH[E FE 72 135400 L 543, £z,
I A~BoBR]) Lol L TWen g o2% < | HREMCIPNZ /i T& Ty
WAREMEDS B D, I HIT, BEROET VL TILCIPNOJER DOFEM & L CHOtig <o
AR 39 2SS (&) L LTRY ., CIPNEE TRO LD L ) 720«
REE, SERE-PHRAREHE O FIZRR0 He, 2 WITRHE S Tunn g
EMZ (7-10), CIPNEEZ TS D EAEIRIT, S50 b ORI 69 % T Rt L
DH, LA, LONREREEE L V- BERESCHREHR CH Y, CIPNEHET

[ZRWTEHI S D 2 & OZ W EEIAITE-Cm IR 6 2 @ BUSE ORI D 7 T
I, CIPNET VL LTAFRTHD EHFERABND, ZDT=H, CIPNTRD LD
IRIEARSOFT R A2 T C & 28T 7 /VEAHIR DBRFE B EE & 72 5,

—ETIX, LOHPOHE G AT ¥ 2 — AR &2 a5 2 &Ick > T, &V
ZMPEDEWCIPNEMWE T VAR LT, E7, B m gz << &
SRRSO B o9~ 2 S M AL OFHIRC . R BE T 2 M C & 23HliR. S 612
FRARAR A B oAt il SR D T RERAI ° S &2 1 70 ECIPN A e G ROIZ Rl L, L-
OHPIZ L 5 & FEMECIPNE T /L & Z OFHliR OME A B & LT,



KERT7 1

1) EBEhw

SEBRIZITTENED CSTBL/6) o~ 7 A (A:t% 6-7 M, HA SLC. i) 2481 L7z,
ETOYTAL 24 £ 1°C, BE 55 = 10%, 12 FEOBREY A 7 LD 50T T
AL, = ROKITABICEBIRS S, ERITET, 7R TFEMEREZERICLD
FTA - G T, TEFEBRICE T2 A AR R AT LT o 7,

2) Y

FxY V7 ZF L (L-OHP) [ TFOEAMZE T3 (KK, BA) MOIEAL, 5% 7 /v
I—ARMRICHERE LT, 7 = a2 F VRIS T30S, LA
Y > 1X Toronto research (North York, Canada) 7>OHEA L. ZIENVEREIE K TR
fift U7,

3) L-OHP #%& R iikhass £ 7 L O /ER

ARETIE, HHEEOEG ATV a— VO % 2D L-OHP 5 AR ke
ETNAERAWE, £, BElESEIC, INETELoHE (7-10) TEAShTE
7= L-OHP #FFAMHREEE T /L~ X & LT, L-OHP (Smgkg) & 2\ Ixd &
LT 5% 7NV a—AEiKR%E 5 AifEg: CERENICER G L, 5566 2 1% % ChHha
179 BT VAR LT (IR E/AHRHEE T V) .

o, PR L T 5 & rE A O L-OHP (10 mgkg) & DWW IEKtRE LT
5% 7 v a— AR 2T 1A 8 BT - TIEMENE G- L, #5544 8 1% £ TR
MZE1THETNVEER L (RAEEMRHEET L),



4) AT FHOFHE
vonFrey 7 4 5 A2 b7 A b

HAZ TR R~ 2 SO 1T, RIPHTRE D572 % 7 A (0.008, 0.02, 0.04,
0.07,0.16,0.4,1.0g) ® vonFrey 7 4 7 A > L (Stoelting, Wood Dale, IL) %\ 7= up-
down {EIZHEWHIE L7z (12), RO BHW o@D BIZT 7 U APEDRI (Rt
ILUABRERT) ZEE, ZOHTY U A% 60 UL b S ®7-%, BIEEIT-7, 0.16
gDT AT AL RMBEME L, 7 4T A2 b T THIN DFEE DR ST 1R,
~ U AEBOEIEEISY CTOEREE SERRDIRL 1 3iT7& Lic, 74T A M aHT
TR, UG Z RS AUE 0 8, BIEAFED EIFUE 1 R, BIEEMLIES. 5
WIERDIUL 2 REZX a7 20T, FdIT TR T OEFHN 5 s EThiuL 1 B
BEGHNT 4 T AL b 4 RELF THIUL 1 BEBETRWT ¢ T A > R & @BIR L TRITA
MV IR U, RN L ORI TEN 2R, 82V N3 2 BT H AR LT o ke
TEVE R LTZT 4 7 AL MG 40T A0 K LT, 50%58H TEIRE 2 5 L
7= (13),

TERNATAR

R 2B OREM L 77 b7 A R EHWE (14-15), &~ 7 A1,
AREBRATNCSER D EIiCT 7 U AVROBAV (RS LARYERT, 7)) 2@, 20
FC~ 2% 60 LA FRIMESE-1%, MEZIT 7o, ~ U AZRREIZ 10 ulL OT
by (G, KPR Z#%EOREREICEMAT 2 2 LIk o Tmlilila 5 %,
Bl AR D KD EOREHATEI DR T b @itk 60 BPREEHR LT,

Hargreaves test
B FERIP )T D 2N BE ORNE X Hargreaves radiant heat apparatus (UGO
BASILE) ZHWTAToTz, BT ARD RITERE LT 7 U Aoy (Rl

AREUERT) IZ~ T 22 AN, 1RV EBME S Eo%, WEZIT 72, B~ AN
7



10 Fhiflith CHOR TEN A2 7~ & O ICRMRBRI D IREE A TR E LT, ~ U A REITR
SR A BRI L, R TEN A2 7R T CORZRIIE Lc, 20374 3 BTV, 3[EO
T TE RE [ DS I ME 2 RO ENRIRAI ek 2 SO & LTz, Ik D K L D&%
5 <7, cutofftime 1% 30 F0 & L7=,

Adhesive removal test

U RAEBEMNT 7 VT v 83— (EE 30em; mE 50em) (2 1RFHATNS A
ICEBRBREICH L S BT, U ABRIZ o — v (Z v 7 2 A hLi—)b; BEFE 5mm)
ZRED AT~ AR — A DBRELN TS Z SR E HDB LIRD L5 & T5F
TORE, ~UART— VERID LY D E TR LB AT 2 Z &ic &
. FREIEERERES K ONEBEREORIME A1 o 72 (16), AIEIL 3 BIfTV, 3 [
DIFEIE % FH LTz,

EET R BRI O E

VAR 2B M, B FHII2EE Neurometer CPT/C (Neurotron Inc.
Baltimore, MD, USA) # AW TR L7z (12), ¥~V AREDOEEZHID, R—/L~ 7
—¥ (E£E 3em; BE 10 om 2 BRYERT, 5D I ANVTHRIEL., 30 ok s w7
%, MEZBAM LT, RIS Z RIS A1, 3 FROIEKE LA (5,
250, }L 012,000 Hz) ZGTefd R BRI 20 Lz, SR OB Z 0 mA 725
WaIZ BRI, RERD, 5loiAd 57 EOREBHTEN 2 Z L72EiR (mA) 2K
JSRRME L Uiz, ST 3 FHIEL, 26 ORIEMEON-H 4B EE S L

77, HEIZ~v==2T7 /LF— RTiroT,

5) FRRAREIH EE O HIE
< 7 AR DR EHR L OJE 1L, ~

BRI T AT > T EIET ¥ # ViR

ke s — v R oA (50mg/ kg, ip.)

%
g (TC-1000; ASONE. KF) 12X > T 37C
8



ICHERF L7 INE Sy B ETIiTo 72, Al E (STG4002; Multi Channel Systems,
Reutlingen, Germany) (2855 L7= 27 o L 2B OEMA ~ 7 ZADRBICHA L, dE5
W b2 7o, BOEARRE L ONEEROREE T, TN TR OZENLFS K O
RS L, RS RS A Riek T 5 2 LIS L VM 21T o 72, ZREMRITEOFHT

RICHA LTz, 3578 SNTAPRIEEITEN 27 > (EX-1; AD Instruments, Milford,

MA,USA) (2 & H#4ibg L, LabChart8 ~/ 77 7 =7 (AD Instruments) % V> T PowerLab
4/26 (ML-846; AD Instruments) (= Cridk L7z, FFEIEENENLOEIHL, K OBAA)
HENDE— 27 ETORFR & L, 2 DOFCEMLIH O BREE 2 74 K OO RekEAL
DIEHEDOFETED Z L1 X 0 RS K ONEBMRRE Of8 i 2 A Uiz, s
T 15 FRADE 21TV, Z O & L,

6) FEFEAMEBEBIZZC & D AR RERHI

VALY R EH— S R Y oA (50 mgkg., ip.) BRER NI CRHM L.
phosphate-buffered saline (PBS) 10 mL A #DEWRT A Z & Tl L72%. 4%
paraformaldehyde (PFA) % 75¢¢ 0.1 M phosphate buffer (PB;pH7.4) THLOHER L, &
HaEE Lz, TO%, AEMREAZEI L, 2% glutaraldehyde 35 X TN 4% PFA % 5 ¢p
0.1 M PBIHT4CT—HREE L, 1% WHEbA 2 I U LT, 4°C T2 K], £
BE L7, Wi, ZnbDY Tzl ) —/LTEREEFICHK L, Luveak 812
(Nacalai Tesque) (ZEHE L7-, JEE 70nm OB EHRROIF Z BRI GRS REDE

PRI B AR A o & — BRSO | A - B (HT7650;
Hitachi, Tokyo) TH#REZZAT 272, 1 DDOUIF NG T & M 5 BEHRE 21TV, fiRAT

(W, MR O I, W MENT Y 7 b MetaMorph ZffH L CIRD L 1T
AT EAT T2,

BRI FZEE = (4n x area of axon)/(perimeter of axon)2



MFED 1| OLGEITFICHEYE L, 0 OHEIFEREER L WD, flisziL, FRE>
0.7. MEEE 0.5~0.7, MEZEE<0.5 @ 3 FEZ/FE L, SRk 2 2 NE DR
58 HENRE OB S E B LT,

8) AT
EIZAT, EHE £ R (SEM) THRL L7, ZHEM D223 unpaired test &
7213 paired t-test {2 2 ¥ =HELL EDZE, one-way & 5\ M two-way analysis of variance
(ANOVA) (Z#¢< Tukey post hoc test & FVNTHEHNT L 7=, vonFrey 7 4 7 A > Filklik
D 50% BOBME O EHENTIZ X, Mann-Whitney U #%€ % 7213 Kruskal-Wallis #i i€ &
ZHUZHE< Dunn’s post hoe test ZfHEH L7z, P<0.05 DZEZHATHIICHE Th D & H

E LT,
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ES NS

H—H  L-OHP FRARMMREREE O B/EHFHEE 7 A TOITERHE

ELOIZ, ZNETEZL O (7-10) THA S TE 72 L-OHP hF Rtk
FEET N~ AL LT, L-OHP (Smgkg) % 5 HHEke CHERENE G- L, & 58044 2
W% F CEHIE 24T 5 161 &/ EEHET 70 & JAV, B, A, B, B
M9 DT B A 8l5E LTz,

von Frey 7 4 7 A MZ X 2B 332 50% SO0 EIEIL. L-OHP #% 5-Biks
4 A% X VIR MEAD RS 4L, vehicle HG-RE & HlE LT 14 BRI W THEREDN
bz (Fig. 1-1A), £~ U ADRIEIZT & b2 BmT 52 & Tmliliia b
25 &, BlkEwD, RDH7EOIEATEINER S, ZOBEHIE L-OHP % 5-Bf
G 4 BELGEEINL, 14 B E TEO[EMITH - (Fig. 1-1B), — . Hargreaves
test (& & 0 BRI 2 SRS RFZ . L-OHP #5- 14 H#ZIZHIE L7- & Z A L-OHP
I KBTI SN o7 (Fig. 1-10), F7=, BT EHEE (m2—u A
—&—) &, 5, 250, BLU2,000Hz DEFHFPLIZ LV, CHRME. A S FRE, B
KOV A B e 2 2 E BRI L 7 BR O E R T2 E Lz, Lo, 2
O OREEECOBIRMEEEIX, L-OHP #5- 2 BM®ZIIK M Z R LEA, A
BIREITRRD behr o7 (Fig 1-1D-F),
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A) B) Q)
B 1 F o Z 10,
3 g s i o
& = o I
£ £ 6 5 6
g 0.1 8 %
- 4 4
: ; g
; £ Vah 2 29 & veh E 7
8 - L-OHP L & |-OHP
0.01+ . . — J } - r r r E o
i} 4 7 14 0 4 7 10 14 Wah L-OHP
Time after oxaliplatin administration (day) Time afier cxaliplatn administration {day)
D) E) F)
o 5Hz — 250 Hz 2000 Hz
E z <
pe 0.10 1 E 0154 — E 069 —|—
k) k]
2 ° 3
[} 7] <
s 8 ¢
< £  0.104 E 04 1
S 0.05 4 S §
] 8 0.05 8 02
[} [0 [}
[} o o
5  0.00 5  0.00 5 00
o Veh L-OHP 8] Veh L-OHP o Veh L-OHP

Fig.1-1. Evaluation of behaviors of low-dose CIPN model mice to mechanical, cold, thermal and electrical
stimulation. L-OHP (5 mg/kg) or its vehicle (Veh) was injected i.p. repeatedly for 5 days. Mechanical (A, n
=4)and cold (B, n =4) sensitivities were assessed by von Frey filament and acetone tests, respectively, before
injections and 4, 7 14 days after L-OHP injections. *P < 0.05 compared with the vehicle-treated mice (A,
Dunn’s post hoc test following Kruskal-Wallis test; B, Tukey’s post hoc test following two-way repeated
measured ANOVA). (C) Thermal sensitivity was assessed by Hargreaves test after 14 days after L-OHP
injections (n = 4). (unpaired t test). (D-F) The current perception thresholds (mA) eliciting paw withdrawal
responses to the sine-wave pulses at 5 Hz (D; C fiber), 250 Hz (E; Ad fiber), and 2,000 Hz (F; AP fiber) were
measured after 7 days of repeated injections (n = 4-5). (unpaired t test). The results are expressed as means
S.E.M.
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55 Hi L-OHP FEFE RS O BEHFHEE 7 /L T O =S E

(K B/ IREIE 7 /L CORIEIFRERE D Z L2 THI T 5 720, ~ ¥ R RO
RIS K ONEE R OSSR E 2 2 EHlE L7z, Lol L-OHP #5545
15 B&IZBWT, REARMSERE (SNCV) (Fig. 1-2A) 3B L ONEBI R mEH i

(MNCV) (Fig. 1-2B) & $1Z. vehicle # G- & Mg U CHERZEITRRD b

77,

A) SNCV B) MNCV
30 201

— Q)

£ E

g >

2 £

8 204 3

g g

c oy

% % 101

§ 3

S 101 §

g o

5] 2

: 2
0——en 0——en L-OHP

Fig. 1-2. Low dose L-OHP injections has no effects on nerve conduction velocity. L-OHP (5 mg/kg) or its
vehicle (Veh) was injected i.p. repeatedly for 5 days. Sensory nerve conduction velocity (SNCV) (A) and
motor (MNCV) (B) were measured in the mouse tails after 15 days after L-OHP injections (n = 3-4).
(unpaired t test). The results are expressed as means + S.E.M.
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F=H1 L-OHP FHREIHEMREE DR HAE/EHFMET vV COITEIREAN

B—E. HOEIC/RLI L 912, LOHP (5 mgkg) % 5 HENEGiE G L, #2550
b 2 W E T CRMIE L 72 B, BORBEUS A MRS, E I EEEIGE &
o TR B A R TERIIRD LND DD, FOREITPRPREZETHY . -,
BB B H-OMIRSE I O T 72 £ R EZ R TERIERD bivkroTo, &
2T, KV EMHED L-OHP (10mgkg) Z&5-MkE GE 1) 225800 TREIM (81
[#]) PAEHRG$ A7 Y2 —/MICEE L, FHHME L-OHP FREARMMRREE 7 L&
TERL L | S G-BAA T 2 M R R BEE ORI 41T - 72, Z D#ER. von Frey
7 4 T A MR DRI X 5 50% SOGREENL, L-OHP [ i 5-5a4h 2 %
FIVABIZERTL, 2023 8 M%E TRk L7z (Fig. 1-3A), RERIC, 7k M2
(X DWRI RT3 D A TEN S . AR G-BAR 2 %R K FEISHML, 20z R

8 W% ¥ THefe L7 (Fig. 1-3B),

—J7. Hargreaves test TOERHIZ KT 2 ROSERX, L-OHP I8 # 5-Bilhh 4 W%
FCEITED B o T2, 6 %D BIERMEE 23T Hiv, 8 % IZIE vehicle
FAEF R & g U TR EICIER L7 (Fig. 1-30),

F7=. 5Hz (CH#HE) . 250Hz (A 6 #RAfE) . F5 L TF2,000Hz (A B#RHME) DOEFTAITHK
(2R AR EIEIX, L-OHP 45 8 HR#2IZ. vehicle & G-HE L LI L T, W
NHLAEIIK T L (Fig. 1-3D-F),
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Fig. 1-3. L-OHP-induced chronic neuropathy caused cold, mechanical, and current hypersensitivities and
thermal hypoesthesia. L-OHP (10 mg/kg) or its vehicle (Veh) was injected i.p. once a week for 8 weeks. Cold
(A, n=6-11), mechanical (B, n = 5-12), and thermal (C, n = 6) sensitivities were assessed by acetone, von
Frey filament, and Hargreaves test respectively, before injections and biweekly after. *P < 0.05, **P < 0.01,
and ***P < 0.001 compared with the vehicle-treated mice; (A,C, Tukey’s post hoc test following two-way
repeated measured ANOVA; B, Dunn’s post hoc test following Kruskal-Wallis test). (C) Thermal sensitivity
was assessed by Hargreaves test after 8 weeks of repeated injections (n = 5-8). ***P < 0.001 (Tukey’s post
hoc test following one-way ANOVA). (D-F) The current perception thresholds (mA) eliciting paw
withdrawal responses to the sine-wave pulses at 5 Hz (D; C fiber), 250 Hz (E; A3 fiber), and 2,000 Hz (F; AP
fiber) were measured after 8 weeks of repeated injections (n = 8-13). *P < 0.05, ***P < 0.001 (unpaired t
test). The results are expressed as means + S.E.M.
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HEIUE L-OHP FHF3ARMEHREE OB AR/EYIHMET TV CORTEHAE - EEheE
DFF

RIZ, L-OHP RHISAE# G2 o TR U7z s 2/ R IR & 7 /L D RS RE &
HEENRE 2 B35 BT, L-OHP $¢5- 8 41 adhesive removal test 17572, A
RERIE, BIRIZ DB ST D W& K £ TORM & EICIE bz v —
NVEFINT Z LRI LB AT 5 b O T, ZE L, BIEA~ORE RIS
%9 2 REFEARAE & DRI T — L AR HINZ D &3 D EBWEAE &[RRI HIE TE 5
ITERBR L L THbLATWD (16), T DR, vehicle SAEH G-HE &t L T L-OHP
AEBEGEETIT, RIERIZ S — ARSI T D — &S & CORFMBA A EIZH
ML (Fig. 1-4A) ., REICAES NI — L 2 FINT 2 IR Lz . AEAIT
RO LN Tb OO, HIMERIZH >7- (Fig. 1-4B),

A) B)
10 1.5
= -
E o
=
g 6 T 1.0
@ s
2 5
1 4- R
[e]
2 £ 0.5
£ = =
}_
0 0.0
Veh L-OHP Veh L-OHP

Fig. 1-4. Repeated injections of L-OHP induced sensory and motor deficits. L-OHP (10 mg/kg) or its vehicle
(Veh) was injected i.p. once a week for 8 weeks. Time to respond to adhesive patch on the hind paw (A, n=
8) and number of failures to remove the adhesive patch(B, n = 4) was recorded 8 weeks after the repeated
injections. **P < 0.01 (unpaired t test). The results are expressed as means + S.E.M.
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FBHHE L-OHP FHRAMEMEEE O & HE/EFGT T/ T O E T

L-OHP O & H &/EHFHIEE T /v CORIEHBIEIE O B 2RI 5720, w7 &
& DI ARREFS L ONE B DR E IR 2 N C1UlHlE L=, L-OHP XiE#5H-
LGRS IZRBWT, ERARERE (SNCV) (Fig. 1-5A) 1% vehicle <K & 5-8%

EHEER U CHEICIK T U, SEEiR Sl O MEm O 57z (MNCV) (Fig.
1-5B),

A) SNCV B) MNCV
a0 e 25

) S \ )

E Emq __

g 2] g

z £ 154

= = 104

g 1 g

: :

3 £ 7
o Veh L-OHP & Veh L-OHF

Fig. 1-5. Repeated injections of L-OHP induced decreases in nerve conduction. L-OHP (10 mg/kg) or its
vehicle (Veh) was injected i.p. once a week for 8 weeks. Sensory nerve conduction velocity (SNCV) (A) and
motor (MNCV) (B) were measured in the mouse tails was recorded 8 weeks after the repeated L-OHP
injections. (n = 8-13). ***P < 0.001 (unpaired t test). The results are expressed as means = S.E.M.
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FEAHT L-OHP FERAM RIS OB A E/RYFHEE 7/ C O 5R T B

CIPN OJFK & LT, FUAAANT K 2 i b o, sl b o ol b o 7S B el
THZENMOLNTNDA (17-19), CIPN E€7 L CENE M L 7- @S 1303
LHZ< 720, KRHEITIE, L-OHP EHE- 8 %D~ U ZADAEMRRGI A %2 HWT
BT BB A 1TV MR R OTRE A 51 L 7o, AB ik o ik Bl fr 2 287 BRA
BECHIET D L, AT DRORE D D WVIFHREORELFFOR (£nE
FUABHRHES ASKME) & B ZTRE T Y = U Uil TR DN B D/ S TR

(C #fE) m2tElsi sz (Fig. 1-6A) . Vehicle K B G- BED A BARFE CTIX, IEH
IREHER DRE Z R T IEEED 0.7 Z 2 DARHER DFIG 032 <. 50%i < Z 5T
B0, HIZE 0.5 LT OEBEAZZREOMREIRIL 10%RE 272, —J7. L-OHP &
WIREE - 8 % DA EAMIETIL, FIBEED 0.7 & % 2 IEH 72 RE DA fhizR O F
B 30%E THEIK T L, —J, MIBEDR 0.5 Ko BEEE ORIz AN 24 7= 310k
SR DEIA I 30% F THEIHEM L (Fig. 1-6B),

oy
-

A) Vehicle L-OHP
[ Vehicle *

607 mm L-oHP
-
*
401 T
20

[

Percentage

<05 0.5-0.7 0.7 <
Circularity

Fig. 1-6. L-OHP induced axonal degeneration in the sciatic nerve. L-OHP (10 mg/kg) or its vehicle was
injected i.p. once a week for 8 weeks. (A) Representative electron light micrographs of cross-sections of the
sciatic nerves from vehicle- and L-OHP-treated mice 8 weeks after the repeated injections. Scale bar= 10 um.
(B) Quantitative analysis of the distribution of axon circularity in the sciatic nerves. The percentages of the
myelinated fibers showing axon circularity > 0.7, between 0.5 and 0.7, and < 0.5 are presented (n = 7-10). *P
< 0.05 (unpaired t test). The results are expressed as means + S.E.M.
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FLH L-OHP FEREHREEOHHEEHTIMETNICB T BT 2 u%kF
BLOTVHINY DR M

tu b= 7 FUF U UEIRYIABERD T 2 v Xt F ks L OENKT
PE CaxT v RV 28 U ROT LI ANY AL, W0 SRR SRR 1265
FHPUETHD (20), £ 2T, L-OHP RHISEE HT & > THEHE S Mz IS
B ORI ESCBRRIEE I T 57 2 n X F U B XOT VAN O R %
fRat L7z (Fig. 1-7),

FATERBRD 1 Ke#IRINC, T2 n¥ 8T Gomgke) ZHEMENICHEIRE LT &
A TEMTANTRLNDHEBISE (Fig. 1-7A) BEL P vonFrey 7 4 7 A
7 A TR LN DEBBBISE (Fig. 1-7B) 1%, Wb A EICHHI Sz, [FkE
2. LAY v (10mgkg) & MERERNEG- Lz s 2 A, miaiusZ 3 et 2w
L B EUS I BICmil S e, —H T an X e F B IO LAY U,
Hargreaves test C 5L 5412 BV R EE 5 L CIImfil g 2~ £ 72225 72 (Fig. 1-7B),

19



##t =
> L1 Pre 2 n.s. n.s. #
= - I Post 3 1 4
=}
g 61 T n.s. 8 EI
= * £ =
(o)) —_ *
£ g
% 4 3 0.1 =
7 n.s. n.s. S @
't% . s I Pre
o) X I Post
£ Q
S oL i ] [ R < - -
30 Duloxetine Pregabalin Duloxetine Pregabalin

Duloxetine Pregabalin Duloxetine Pregabalin
Veh L-OHP

Veh L-OHP

8)

N

[63]
O
T
@

N
o
1
*
=]
[

H
q

H
Q

|

Thermal nociceptive latency (s)

Duloxetine Pregabalin Duloxetine Pregabalin

Veh L-OHP

Fig. 1-7. Effects of duloxetine and pregabalin on L-OHP-induced peripheral neuropathy. Oxaliplatin (L-OHP;
10 mg/kg) or its vehicle (Veh) was injected intraperitoneally once a week for 8 weeks. Cold (A, n = 5-6),
mechanical (B, n = 5-6) and thermal sensitivity (C, n = 4-6) were assessed before (pre) and after (post)
administration of duloxetine (30 mg/kg, i.p., 1 h before testing), or pregabalin (10 mg/kg, i.p., 1 h before
testing) 8 weeks after the repeated injections. The results of cold and thermal sensitivity are expressed as
means + S.E.M. (n = 5-6). *P < 0.05, **P < 0.01, ***P < 00.01 compared with the pre-values of vehicle-
treated mice (unpaired t test); ##P < 0.01 (paired t test); n.s., not significant. The 50% withdrawal thresholds
to mechanical stimulation with von Frey filaments were measured after 8 weeks of repeated injections of
vehicle or L-OHP. *P < 0.05, **P < 0.01 compared with the pre values of vehicle-treated mice ; #P < 0.05,
##P < 0.01 (Mann-Whitney U-test) ; n.s., not significant.
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EE

B LW ERE IO RLIE S 2 BRI T 2 7o D ITITEMW) SZER DS R D 700, BV FE5R
%, B M5 LT D ERRAIIE CTIE IR TREZR, il S 7o BREEOSE T TR %
1179 Z&NT&E, MmO, RAEDFACHREOME, AIEIIIE EIZ5D %0
NZRWERE LTE e, —F, BIERCTERZRERSHTH b MR TR
ZLWRE WMEORRDBLT LE =B L2WGERH Y | BIERO & b ~DHF
PEMIE & 72> TV D (21-22) o FRTEIRAFFEES T Z DR 7 1 — X7 v 7S,
PIREE T V0 E OFHR O RN EELRE & > T D (23),

INFETEL OMETHEA SN T 7= CIPN i€ 7 /i, & R TRLND CIPN
TR LTIRRBEE T L S IXE ATV FRO O AR LT b MIOAMET 2 2 &1
LV, EE CIPN BT L CENAIMEEZBIEL T, BRRBR COIRNR
DHAT, FARFILE RS H DR (24-25) FR THIMENGIE STV L HEY) T
% CIPN €T LV TIIIREZRLTLE D ZEMRE (26-27), B FEFENE CIPN
(TFEA (RREEMIER) DA 6T, LU, BOEREE, S5 & ORGE BH )
RIRFCHBL B 70 CEMEAEIRZ 7T, LvL, ZHhETEL O (7-10) THEA
ENTEL-OHP &2~ U AT » MIHEIE 7o (IR 53 2 A8 R/ ET
T 7 /L ClE, BRI, MR 3 2 IS 85 59T H g &
oD b0, BREFEOCHMEEHREDIR T & W o 7Blg T, D72 < & AR TIX
BEsNienolz, I T, AT Tl BREEOMRSEHRE O T, #hik
SRS 72 AR T & 2 L-OHP ¥R IES 7 L OME L Hig L. BfFO
ETNEHT D EEHETIIH S, 10 mgkg @ L-OHP % 1 [FO£& 5T 8
HERE®RGTHAr Y a— NV ERIR LT, ok, 8i~okth&% e MIAMET S
AT RIS NS B S Ei & (human equivalent dose : HED) M FF & HED
= animal dose X (animal weight/human weight)o33 2\ 72454 (28-29), {KE 30g D

21



~ 7 A0 10 mgkg DL, REH 60 kg, AEKEFE 1.2 m Db N THRE T2 L4
30mg/me & 72 %, L-OHP Ot h~D kL - AR, 85mg/me & 5\ X 130 mg/me % 1
H 1 EFIRAIC 2 FRf TRl G- L, A7e< & 13 B D0 NE 20 BRRMASES 2
LI THY (LOHP IAICEL D), kL TEHETIERS, LAY BN
Thd, ZORAE/EIHMEET VT, FG5AT Y a2 — /L bIRERIR AT 52 &
IZRVERIRIZEDIT 2 Z &N TE, £, KGR 8 HH1%IZFV T, Hargreaves test
TOEYRFFEE ., removal test T Ol T FE O EHEIHERERE | A AEREE OIX T,
PRASRIEE S R 5572 L, L-OHP O RFEEREIKE Lot N BRI R
ENHARIT D IERCAT R A BIE T2 2 E N WREL oo T, ZIUE T, MRS X Dt
ULE 1L L-OHP O 2 MEARN AR B 5 | ORI 2 IR T S5 4 iR 9%
BUS T E MR MR R E T B AL DR L O, B R & 22 L
TV EHEL TR ENTE R, L, HBHoRHISE 2 L-OHP £ 54 A% L
FAETLHZ LR B FTEND LUNRERERE IR RSN T andtF 20
TUHNY ALV IHISNTZZ & D, L-OHP (T K 2 EREIEAA AR5 2 ik
WHROSEIZT T 2 2 L3 LW B2 oD, — ., TarndEF o7 Ll
AN A BRI LTI R 2 R S IR & —Bd DR R & Ao 72 (3-
5)s

F—ECTHRLNTAERE Table 1-1 ICE & D72, ZNHOFERMND, 4EID L-OHP
DR - BH5 A7V a—nThiuE, CIPN BF LRk BRI TR RS
T S, B OB RRRE E MR R R 2 & OMBRET RL bBlei T x b
CIPN Z 92 OIZil L7-EE T VB LOGHIERIZ/R D LB 2 bhvd, 7277 L,
RETIRTIRICIBN T, RIZAFERZIRAC LU, HDHVIEBEHRE Loz
CIPN DIERDEHTE TR O, ERDFHIROMANLE L FZZBND,
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Table 1-1. FHF—FEDOFERDOE L D

IR AH[EE | AR EREERT | SRREE
CIPNENE T IL + i ) N.D
(5 mg/ke, 5H REEE) 4H s
CIPNEME T /L - + 1+ n
(10 mg/kg, B 1 [, @) 28 6~8E 8 8E

N.D. : not determined
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E_ =
FXY ) 7T FUBRERHEREEE T BT
1 A& FEBRIE D A B DAl

ZHET, CIPNOTHIAGRERREZ HIE L, 7V a R0 Mg~ 7R
U LBA| AFEEROL, SAFT A EEERER (ROS) ARy Uy — AfEA
o F ¥ RNVBREL e s L OERRDIZER 7 s bR ST & 72 (2427), L
ML, RIEZDRAZ2FHNRFREOBRITIZE > T e, HA K74 G THEEX
o7 amnxtF b, CIPNORRAIIAIMEINRINTND b DD, LUK
BRI D2AMENR SN TN D DT Tl FIREEZ O S DKL TT
Bido 2 WITRFEIR 2~ T b O TIERW 3), TN ORMBEEMRRT D70, E&IX
F B2 T, L-OHPIZ K 2 KA MR PEEEI € 7 L L OFHlR 28 R L, JiA72
(T T7Z2 < CIPND FIEIR T 2 R IEE 2 #i T & 2 L-OHPREFE AR iR fEE £ 7 /1
& O P R 2 G U 7o, AT CIL/ERL U7 L-OHPF R R iR bE £ 7 L &
Z OFHlR A FIV T, EIR7ZT T2 < R EOM PSRRI E . MR R e &
(Xt LT AR R T FRIARREDOGA & R D EHM AR T H L 2 AL LTz,

—7 . AMMEES —ERER T2 & WO LU, JFAe &0 RFE R %
AT D e b, EEEERENELD (3031, DX 2B, RIS
IR E (PAZEMEBIIRGE(LAE, PAZEMEMAR A 2. LA/ —le &) BEIRFZR & D%
BTHRO B, ZOTERITIEE IR MELRIECBT H e 812 L 2 3yia, #
A, & EITMATIE R E IR EMTh D (32-34), F7o. KIEHIROE
R IR FIC L W BE L RRIRO EFIC K0 T2 2 L3 5T
%5 (35), ZOX DT, RIEMpGHESE & RFREIIEIOERT 2 L B2 6., EE
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BERIPIEAE I L OWEIRIGE 7 VI O RFERREREE | L E OBEREIR T 23647 L TR
UL BEPRIFMED AR AR RS O BE BE O R~ — 1 — 36 TOVFRIRF & 72 5 (36-
37). FEio. BERFVEARIEET T LB T, AAEARRRER PN Oy N 8 55 2 8l 22
SNHZE (36-39), RAKRYTXTT7—E (PDE) AFER, 7ux2 770 VU8
LUE, =2 RE U v (BT) 28RS & 0 Mg PrsRSE /S AR ik & 4%
2T RIS R R . PR LA BT D Z L diE S hTwn S

(33), ZNHOMAI, METLIERIC X > CRMIMEREEZ T 52 L0k b,
RIHHRFREE 2 TB) F 72 130R T & D REME A R/IE L T D,

—J7. CIPN & AN ML IERE & 0> B A 7R3~ 2 |5 130 72 A3 . CIPNODJEIRFEFIN
RIETEBRYCERR MR 2 ST 5T DGR ORBRIER ERHN LN Z LN d D

(39), F7=. L-OHPZ ~ 7 AZ#&E-$ 5 L RMMRAME T T2 Z &bt ST
D (740), CIPNIZEWT b R MFEFEE DR HREEFICE 5 L T D ARetEr H
%o LU, L-OHPFHFE MR MRS £ 7 /L T BV DR AT RE 1
RRR R 5 | AR SR B L 2 k3 2 B EBRIE D 2h RAZBE 9~ 2 SR R MRS H IR 72 S
STV, &2 TARETIL, L-OHPIZ L 5 E M ARM IR E T /LT, Rigil
TR DS KRR AR B o T D & DGR O b & BRI 2 5 5 R3S
M HCIPN PRINRRIEGEM 2 RR T H T v 7« URY v a = it a FEli LT,
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KERT7 1

1) FEBREWY
FHEIRITIEICFEC

2) D

L-OHP |35 —FE LA U H D% iz, PDES [HEHRKY ¥ 7 ¢ /L% Combi-Blocks
(San Diego, CA,USA) MHHEA L, 10% Y A F/LALERF T K (DMSO) 38X 20%
RYZF L7 Y a—400 (FHT7A4T7 A7, FER, BAR) WRICER L=, 71
22TV BBEI) =T a A N T T 7Ry 2 A (NS, KR,
HA) 36 X OV ET Z A EHEPISEAR & > & o (Toronto Research Chemicals, Toronto, Canada)
VSRR KICRIE LT XX T 7 4L (ip) V=T B A RNTIVT 75 v 7 A (po.),
BXOREZ (p) 1T, EREIUTERNERO 1 FFEAT. 30 Z0Ai1, 3 KO 4 FFfH
AN Lz, 72, 01% (wiw) # X7 7 4 VvEEAT 5 MF BEfEHIA Y =
SOVEERE T3S RO, AAR) lo Tl L, L-OHP 2 5.RTH L v 8 M, @H
® MF [EEETELO DV IZ~ T A2 h- 2 72,

3) L-OHP #EFARMHREIEE £ L
B-ECTHWEAEEHMETT L ER UL, L-OHP (10mgkg) & 5\ IX R
E LT 5% 7NV a— Ak iE 1Bl 8 WMIZ o> THERENE G- L, 5Btk 8 %
£ CRHI AT O ET VEER LT,

4) HM iR ORE

I —H— R v 7'F —Ifijiit > — (RBF-101; Pioneer, Tokyo) #ffif LT,

D R JE R D JJ& 218 5 i & . FERREE N CHIE L7, S~ U A ZEES Y 2 —
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(Medical Agent, F#F) THE L, HIEHA 7 0 —7 %2 R (HTHE L=,
Dip B 30 BRI, 3 EER L CAEL., IS ORITEMEA L, KM E &
LCTHEHE LT,

5) ~ U ARKE I K OEMRONE

~ U A& O R IEFR 1 O K JER & EARR A R ERn T e — 7 L EGR T e — T %
Pefot LT-IREERT (BAT-10 £ H B9IRFE 5T, Physitemp Instruments, Clifton NJ, USA) %
W, FEIRER T CHIE Lz, SRR 10— 13~ U AR RICE A S T
EL, BIBRT 7 —7 13~ 7 ALK Tem fILA L, 272 < &% 30 UL ERIE L
oo ZILHOWNEMZ T L, KR E BERROFEEE & L TR LT,

6) AT EARHA
H— BRI U

7) < U A ROMBRIEEE OHIE

BmEBRFIEICFE T

8) T TBRISEREIEAC L D A BRI RER A
FHEFERBITIEICFE T

9) SRR

v Y AL FAAVEZ—LF R U 7L (50mgkg, ip.) FEEEFICTBIMIL, PBS
Z 10 mL R LRSS 2 2 & Ol L72#%. 4% PFA 5T 0.1 M PB TR L.
PHEEE LT, Z0O%, LEMRAZERILL, 4% PFA T4CIZ T4 R, #%EE L
7= IRIZ 15% sucrose & & ¢e PBS 1 C4CICT—BE L, T 4> 2—+FT v 7 OCT

212317 K (Sakura Fintek USA. Torrance., CA. USA) (28 . -80°CIZ Tkt X
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w7z, #WEEI 7 v b—2 (Leica CM 1850; Leica Microsystems, Wetzlar, Germany) %
FAWTIES 6um OHFET A Z/ERL L, MAS 22— MI& 2T 4 FH T A (MREFL
Stk st KRB (2GS S, BOREI A 2 JBRL% . -80°C CHkEIrF L7z, BIF &7
By 7Ny 77— (5% Y XM A &ETe 0.1% Tween 20 in PBS (PBS-T) ; Vector
Laboratories, Burlingame, CA) T=iEL T 1 K7 1 v ¥ 7 21T 7%, —IRPUIKIK
T 4CT—BSULN S E Tz, —IRPUA L LT, ratmonoclonal anti-mouse CD31 antibody

(1:100, BD Bioscience, Franklin Lakes, NJ, USA) % PBS-T TR L THV /=, PBS (T
K DU, Y U ZRFUARIR R CERIRIC T 1.5 BERAOG S8 7, kbR & LT,
goat anti-rat IgG antibody conjugated to Alexa Fluor 488 (1:500; Thermo Fisher Scientific,
Waltham, MA, USA) % PBS-T (ZA#R L TV /=, PBS TYLH%. VECTASHIELD %
FAWTEA LT, #lits, ESBAMEE (Fluoview FV10i confocal microscope, 4V >
RARRAEAL) 12 K0 A F PRI DG & i L7z, AEARREEI AT 60 pm DL L]
iz b THERL, £ohhd 3 SYRFZERL, 2 Ea—F =BT AT A

(Image J) 12 & - CHEIGOHT 21T -7, CD31 S UGIEME DiEE v L,
AL BRI AR TR > TR (AR mm) 25 L7,

10) i AEA7 =R A
b MMk T D HCT116 (b MesIZEMIK) 36 KOV AGS (b 'H s fiiark)

!X, American Type Culture Collection (ATCC. Manassas. VA, USA) 7HHEA LTz,
A, 10%BIEEME Y VIRIRMER LN 1% =2V V- A ML T h~A VU ETR
MU 72852 AT, 5% CO2, 3TCORME T THEE Lz, 70%D A 7 )Vx 0 AT
Lizth, ZX 77 40 (1, 3, BELO10uM) OFEE F £72I13IEFE F T, L-OHP (10
uM) ZALE L7z, 24 BRI DA V% a_X—2 g U, Biia . 37°C T 45 43fEL 0.05
mg/mL 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyltetrazolium bromide (MTT) V&% % & Tok5
&AM L, 150 uL @ dimethyl sulfoxide (DMSO) (Z¥fiE L7z, RIZ, & 560/630

nm ORI T AWeE A~ A 7 a1 — KU —&— (MAXline. Molecular Devices.
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Sunnyvale, CA, USA)) THIE L7z, MlaEfFRiE, HRERCRH 2 M%HE TR Lz,

11) AR RIE

VI AERY "L E X — L R A (50mg/kg, ip.) ([CTHERL ., BREEIREE
PO MR Z BRI LT t4, BARAFREE (DRG) & ALE ik & BERSEE T Clom I CER I L
7o BRE L 72 Y 7V D — %A 1.5 mL O LEICKE L, 4°C. 15 43, 3,000 rpm
Tl U7, SRR T VISR RK TR, K RO B S, R
BIE LT, RIS, A ifdEd o 70 (10ul) &Rk > 70 % 60%HE 1 mL 1 A4L,
FIRTWRE Lz, BH, MikE N7 7 NNOBEEAZE T 90°CT 2 KFENET %
ZETIRIbEE, FO%, KEKEMHEH LT, AATZ7 T AaTH o7 VEE 10mL 12
FHEE L, Agilent 7700x ICP-MS + 27 2 (Agilent Technologies, HA) (2 THIE 1T -
Too WL miz 10sPt XI5l L, AEOEED FIRE EFRIZ, £402740 500 pM & 5
uM Th o7,

12) #EatfENT

EIEET, PE + FEERAE (SEM) THEL L7, “REMOZET Student’s t-test
2k, =L EDZET, one-way & 5\ T two-way ANOVA (Zf¢ < Tukey post hoc test
Z HAWTHRNT L7z, vonFrey 7 « 7 A RgRBRD 50% KOG BIE OFEFHAFHTIZ1X Mann-
Whitney U & %E & 72 1% Kruskal-Wallis f#E & £ 4#UIZ#E < Dunn’s post hoc test 25 L
2o P<0.05 DEZMFIHAETH D LHE L,
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ES NS

F—H#i L-OHP FREARMMEEEF I L OmiBBUS B 2 MEHREOBERR

L-OHP F 7213 vehicle Z 1 1 [A] 4 WA FAE# G- Lo~ 7 A% LD B g i 4 JI7E L
oo TORER., ~ v AKE ML, L-OHP (10 mg/ke, i.p.) 20K LK5T25Z
LT XD vehicle #H5REE B L CTHEWICHED L7z, £Z2C, L-OHP IZL VKT L
7 BB k9 2 AR MU E ILRIE DO AR 512 L 29 R &Mt L7z (Fig. 2-1A),
PDES [HEIRZ 457 4L (10 mgkg), 7 uAZ 77V B ~Ta A N7
NT 777 A (03mgkg) . &HWIEET R MR E % (30mgkg) % HilF]
BT 52 LI2E D, L-OHP 2 X VKT Lo mpRis, g PrsRsEse 5-qi & b
LCWTNH ARSI LT, F7-. PDES BEK Y 47 7 ¢ )L, vehicle % 18 #
B U7 BBEIC W T b, BRIt &4 A RIS i,

L-OHP #5- 5 DO~ A TIL, H—ELERk. 7 & b BAMI L0 miliEz 5
252 LI K> THIBBUSENERL L=, 2O L-OHP |2 X 2miussix, 2447
7 4V (10mgkg), V~7BAX N7 V777 v 7 A (03mgkg) . HDHWIIAREZ
> (30mgkg) OHEHEEIZL > T, WFnbFEICHH Sz (Fig.2-1B), —77.
von Frey 7 4 7 A ¥ MZ X DHEBHARIZ k35 50%MIGEEIX, L-OHP 5 6 i
D~ T ANZBWTHREIK T L72A, 2 OIS E L2 %7 7 14 (10mg/ kg)
ZHEER L THARREITR bR oT (Fig2-10),
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Fig. 2-1. Acute effects of vasodilators on L-OHP-induced peripheral vascular impairment and peripheral
neuropathy. Oxaliplatin (L-OHP; 10 mg/kg) or its vehicle (Veh) was injected intraperitoneally once a week
for 4-6 weeks. Skin blood flow in the hind paw (A) and cold sensitivity (B) were assessed before (pre) and
after (post) administration of tadalafil (TDF; 10 mg/kg, i.p., 1 h before testing), limaprost alfadex (LMP ; 0.3
mg/kg, per os, 0.5 h before testing), or bosentan (BST ; 30 mg/kg, i.p., 4 h before testing) 4 and 5 weeks after
the repeated injections, respectively. Skin blood flow (mL/min) in the hind paw was measured by using a
small laser Doppler blood flow sensor. The frequency of cold-escape behaviors (licking and shaking) were
measured for 60 s in response to an application of acetone. The results are expressed as means £ S.E.M. (n =
4-6). **P < 0.01, ***P < 0.001 compared with the pre-values of vehicle-treated mice (unpaired t test); #P <
0.05, ##P < 0.01 (paired t test); n.s., not significant. (C) The 50% withdrawal thresholds to mechanical
stimulation with von Frey filaments were measured before (pre) and 1 h after (post) an administration of
tadalafil (TDF; 10 mg/kg, i.p.) after 6 weeks of repeated injections of vehicle or L-OHP (n = 5-6). **P <0.01
compared with the pre values of vehicle-treated mice (Mann-Whitney U-test).
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X, =P 20X X T T 4 VOENEGH L-OHP Ol i oAk i a4 5
ZIPNT L ERER T 5729, L-OHP (10 mg/kg,i.p.) ¢ 5-Bi1A 8 D~ 7 ADIMIK,
BLO, BFHRE, DRG OHEREHHWIEAEZHIE Lz, TOME, wH
Bta B2 ToxfREE & g L C, Beo MR, 7o, AFMRI L O'DRG TO
HESEHBEICAERZEITR bR >z (Table 2-1),

RIZ, L-OHP RAEHGIZ LD~ U ZADEENKT 25 74T 7 4 VEHIR GO
SR AERGET L7, Vehicle & SEH# S LIZxHRBHC B W CIE, ~ 7 ADOKEIT 8 # ]
% F CRREFICEEIN L 7223, L-OHP (10 mg/kg, ip.) %X EHG LI-BECIIRE O
IMEFRO BT, R L i L TR LTe, LinL, #4770 VORI
Fi3, ktRERERS K OVL-OHP RS & G- FEO IR EEAMIZ B % 5. 2 727> 72 (Fig. 2-2A) .

KIZ, L-OHP JAEHGAZ K- Tz SN2 K iEF I Cx 35 4 %7 7 4 VR
Wi G- o R a2 Bt L7z, Vehicle % [E# G LTod BBBEC W TR, U A&
PG LT #2138 D iv/edro 7225, L-OHP (10 mg/kg, i.p.) % ME# G L7 R
T, TR I M e A L, L-OHP #5454 #0568 &I W CHE el
DR BT, O L-OHP IZ X A EMmEDORA L, #5477 4 VEMEGICX

AR 2 5 2 TR L g U O Bl v (Fig. 2-2B), [RIERIC, L-OHP
AEBGRETIX, $5- 8 RICHIE D K FIRE DA B /R TR0 DAL, Z DR
JEREDIK I, ¥ X7 7 4 VEMELEIZX > THEICIH &z (Fig 2-20),
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Table 2-1. Effect of tadalafil on platinum concentration or accumulation in blood, sciatic nerves and dorsal

root ganglia in oxaliplatin-treated mice.

Platinum concentration (nmol/g or nmol/mL)

L-OHP L-OHP + TDF
Blood 0.85+0.15 0.92+0.11
Sciatic nerve 4.21+0.72 5.66 +1.31
DRG 5.55+0.69 6.45+0.15
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Fig. 2-2. Effects of tadalafil and L-OHP on body weight and peripheral vascular impairment. L-OHP (10
mg/kg) or its vehicle (Veh) was injected i.p. once a week for 8 weeks, during which mice were fed normal
chow or a chow diet containing 0.1% tadalafil (TDF). Body weight (A) and skin blood flow through the
hindpaw (B) were measured before and weekly or biweekly (n = 4-6). *P < 0.05, **P < 0.01, ***P < 0.001
compared with the vehicle-treated mice without tadalafil; ##P < 0.01, ##P < 0.001 compared with the L-
OHP-treated mice without tadalafil (Tukey’s post hoc test following two-way repeated measured ANOVA).
(C) Skin temperature in the hind paw was measured after 8 weeks of repeated injections (n = 8). ***P < 0.001
(Tukey’s post hoc test following one-way ANOVA). The results are expressed as means = S.E.M.
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HE2ZHZ LI, Wb AEICIH Sz (Fig. 2-3A,B),

[FIERIC, 5. 250, F8 L TN2,000 Hz DERARIC LD . CHHME. Ao BE. BELTTA
B i A 2 AR RRM L 72 BRO B EIHE BB, 8 MM L-OHP iE# 5
WX VABIZED LT, 247 7 4 VORFIERGICE D Wb ARSI S vz

(Fig. 2-3D-F)

F7o. 8 M D L-OHP HEHGIZ L VBRI BVERIEE L, #XT77 41D
EWHRGIZL v AR sz (Fig 2-30),

72385, Fig.2-3 TRLTEFERD 9 5 vehicle )KEH H5/E L L-OHP [KEHR GREDT —
Z1E, FHEORLEBOLFELT —#Z2HL T 5,
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Fig. 2-3. Effects of tadalafil on L-OHP-induced cold, mechanical, and current hypersensitivities and thermal
hypoesthesia. L-OHP (10 mg/kg) or its vehicle (VVeh) was injected i.p. once a week for 8 weeks, during which
mice were fed normal chow or a chow diet containing 0.1% tadalafil (TDF). Cold (A, n = 6-11) and
mechanical (B, n = 5-12) sensitivities were assessed by acetone and von Frey filament tests, respectively,
before injections and biweekly after. *P < 0.05, **P < 0.01, and ***P < 0.001 compared with the vehicle-
treated mice without tadalafil; #P < 0.05 compared with the L-OHP-treated mice without tadalafil (A, Tukey’s
post hoc test following two-way repeated measured ANOVA; B, Dunn’s post hoc test following Kruskal-
Wallis test). (C) Thermal sensitivity was assessed by Hargreaves test after 8 weeks of repeated injections (n
= 5-8). ***P < (0.001 (Tukey’s post hoc test following one-way ANOVA). (D-F) The current perception
thresholds (mA\) eliciting paw withdrawal responses to the sine-wave pulses at 5 Hz (A; C fiber), 250 Hz (B;
AJ fiber), and 2,000 Hz (C; AP fiber) were measured after 8 weeks of repeated injections (n = 8-13). *P <
0.05, ***P < 0.001 (Tukey’s post hoc test following one-way ANOVA). The results are expressed as means
+SEM.
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Fig. 2-4. Effect of tadalafil on L-OHP-induced decreases in nerve conduction. L-OHP (10 mg/kg) or its
vehicle (Veh) was injected i.p. once a week for 8 weeks, during which mice were fed normal chow or a chow
diet containing 0.1% tadalafil (TDF). Sensory (A) and motor (B) NCVs were measured in the mouse tails (n
= 8-13). ***P < 0.001 (Tukey’s post hoc test following one-way ANOVA). The results are expressed as
means + S.E.M.
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FAH L-OHP AR EIZ X 2 L EMEAM/NLE OB 2R#F ¥ T 7 4
NEEDEHFE

PRI IS A O NILAE DS EIT L TR Y | RIEHRZ BT 5 %EIZ R L T
WD 3 BTEARM IR 7 /LIS B W T E RN NILE OIR-CTEREZE L3
HEINTWD (36,41-43), £ZC, L-OHP (10 mgkg, ip.) 8 EREEHRD~ T AD
HE PR 2 A L AN~ — 1 — T db 2 i/ MR BGRfaE5 53 1 CD31 D4 g
BTV, HESREBROE &I Z21T-72 (Fig.2-5A), ZOfEHE, CD31 B
/NIAE DEEREADY L-OHP SRR GZ L > THEIHD L, ZOBRMNIZ ZT7 7 4 VR
MG X > THEICIHI Sz (Fig. 2-5B),
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Fig. 2-5. Effect of tadalafil on L-OHP-induced decrease in the density of endoneurial microvessels in the
sciatic nerve. L-OHP (10 mg/kg) or its vehicle (Veh) was injected i.p. once a week for 8 weeks, during which
mice were fed normal chow or a chow diet containing 0.1% tadalafil (TDF). (A) Representative confocal
fluorescence photographs of CD31-immunoreactive staining of endoneurial microvessels in cross-sections of
sciatic nerves. Scale bar = 100 um. (B) Quantitative analysis of the density of CD31-immunoreactive vessels
(number/mmz) (n = 5-11). *P < 0.05, **P < 0.01 (Tukey’s post hoc test following one-way ANOVA). The
results are expressed as means + S.E.M.

37



FARH L-OHP XIEHEEIC L 2R AT 2REAZ ¥ T 7 4 V5 DR

— B TR Lz L-OHP AR 512 K DR AVE IS0 4 % 7 7 4 Vi
W5 OB ERT LTz, ZOREE, L-OHP KE# 5 8 B OMIE 0.5 LLFOE
ATETCREDMREN RO, 6 KO, MIEE 0.7 Z#8 2 5 I 72 B RE OFRREdlER Dk
W, BET T 4 VEREREC X o TS 2B AR bz (Fig 2-6).
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Fig. 2-6. Effect of tadalafil on L-OHP-induced axonal degeneration in the sciatic nerve. L-OHP (10 mg/kg)
or its vehicle was injected i.p. once a week for 8 weeks, during which mice were fed normal chow or a chow
diet containing 0.1% tadalafil (TDF). (A) Representative electron light micrographs of cross-sections of the
sciatic nerves from vehicle- and L-OHP-treated mice with or without tadalafil. Scale bar = 10 um. (B)
Quantitative analysis of the distribution of axon circularity in the sciatic nerves. The percentages of the
myelinated fibers showing axon circularity >0.7, between 0.5 and 0.7, and <0.5 are presented (n = 7-10). *P
< 0.05 (Tukey’s post hoc test following one-way ANOVA). The results are expressed as means + S.E.M.
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Fig. 2-7. Effect of tadalafil on L-OHP-induced cytotoxicity in cultured human cancer cell lines. HCT116 (A)
and AGS (B) human cancer cell lines were incubated with vehicle (0.1% DMSO; control) or L-OHP (10 uM)
for 24 h in the presence or absence of tadalafil (TDF; 1-10 uM). Then, the cell viability was measured by an
MTT assay. The results are expressed as percentages relative to control cells (n = 4-5). **P < 0.01, ***P <

0.001 compared with the control cells (Tukey’s post hoc test following two-way ANOVA). The results are
expressed as means = S.E.M.
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Fig. 2-8. Effect of tadalafil on L-OHP-induced peripheral neuropathy. Improvement of peripheral vascular
impairment by tadalafil, a PDE5 inhibitor, alleviates cold hypersensitivity and prevents the progression of
peripheral neuropathy, resulting in inhibition of abnormal sensations, neurological dysfunction and
morphological neurodegeneration.
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