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i

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

1



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 & CIPNOBI#IZ DWW CTIERZR 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 R 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
PRERERE S IS O IR AR T 2 A W L A XY 77 F o ORERGIZ I > 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:
Lp.:
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

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



B
FXYP YV FI7FUBRRHEEREEET VY TAD
YRR & BHER DRESL (BEHY)

L-OHPIZ X ZCIPNEMWJET MEZNETIZH ZHARE SN TS, LrLInb
1%, L-OHP D H[A] & 7= 135K RO S B 512 L D 6 D232 < HAo 1L R | =
THBEUSE LR 134T 2D HD0, CIPNEE TR 6N 5 REFEE MR mEH
FEDAR NEDTRD HAVIR, & D WITRHI SV TWRNZ LR E U (14), TD T2,
B R AOSMFEEMEN 2 EARMRER & L CEIT DD, & 2 TARIFE T, Zh b
B ORI AR B & AT C & B CIPNEWMYE T /L & DRl k& ML 572,
L-OHP?D & 5-HIMR, G-I 2 B2 & & bIg, A7) T2 R
E % B C X 21TERER, MRS 7 & AR, MRREERORGE e & AR
HAiot, CIPNZRAPIIZEEM L7, L-OHP (5mg/kg) DnIDEIENZEIZLY |
BEAHRIE Y . HMOREULE (vonFrey” « 7 A2 b7 A N) omisucsg (T hoT
A R) DD LN, BUEFREE (Hargreaves7 A k) OHRARERE DL T,
TREHR OEMSIIERD Do Tz, —J5, i AREOL-OHP (10mgkg) % i
1 [7] 8 SEMIRABIEEN £ 5 LIz BT L Cld, B 5010 B REGEAI 2 o mU & o
WBISEDFHER S D 72T T B 56~8l% ) b BURFREFHCiE B (adhesive
removal7 A ) 2GR BTz, F12 2T OEFRRITH LT, MR E MR A
L LTCIPNAEZIZ S N BN 5 CanTF ¥ Rlad Y 7 2= MEHEFEIRT LAY &~
BRLOtr b= VT FLF U UBFRVIABAERRT 2 v Xt F o O R4 Mt
L7z & 2 A B389 T b 2 MasiEy 20 rmim U s 20 38 BT S v/ 23 BT
X D NRITRRD bR oo, E£7-. L-OHPKE#RG-8EMI%ZITIL. Mifkn



EDREE DA T MRRIsR M & W o e MBI STz, LUk AEIOL-OHPO & -
BeG- 2V 2=/ Thiud, CIPNEE & Rk K 721 T R REE bR S .,
R AR OBRRERE 0, AR SR 7 & ORARRFAOAT R B B2 T & D CIPN & 7
T 2502 LI-BET VB L ORHERIZR D B2 Hivd,



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
AT ¥ RVIHEIE R SRS ORI R I bR ST E T2 (5-8), L
L. RERNOZ2PHABEEOBRREICITIE > T, HA RIA VS THER SN
57 2nFtF b, CIPNORAMUTAIDIMEIN RSN TNDHDD, L USRI
PEEIIXIT D HNEN R STV D DI TIEL | EMRREEEZ O b OICxt LTT
& D WTIBFREIRZ R T H DO TIER (9), TNODORBEEMRT D720, FHEHITE
—E|ZB T, L-OHPIZ X 2 KA EEE €7 L L OFHER 2 R L, I 720
T2 < CIPNO EEIR T 5 R E 2 H T & 5 L-OHPFHFERM it EE T T 1 &
—IE OB R 2 A U 7o, A CTIIAER L 72 L-OHPFH RN IE S £ 7 /L & %
ORISR 2 IV T, IR 72T TR < BRIEFE ORI RERRE | AR [R5 72 LI
xt L ChAEMEA ST THABREDOGAR & 72 DA RET 22 L2 B E L,

—7 . AMMEES —ERER T2 & WO LU, JFAe &0 RFE R %
AT HELbIT, BREEERENETD (10-11), 20X 5 REkiE, RIS
ARG (PAZEMEBIIREE(LAE, PAZEMEMARMAE R, LA/ —ie L) BEIRI e & DR
BTHRO B, ZOTERITIEE IR MELRIECBT H e 812 L 2 3yia, #
A, & EICMATIE R E IR EMThR S (12-14), F£7-. KRS
I IRIROM FIZ &L 0 BIE L RASIRO EFIC XV EET 2 2 &8 b T
5 (15), ZOXDIT, RIEMpGHESE & RFRTIIEIOERT 2 L B2 60, EE,



BERIPIEAE I L OWEIRIGE 7 VI O RFERREREE | L E OBEREIR T 23647 L TR
UL BEPRIFMED AR AR RS 0O BE BE O R~ — 1 — 3 TOVFRIRF & 72 5 (16-
17), Fiz, FERBMEAREET T VBN CIX, RMAEERN OMU I I R B 52
ENsHZ L (16-19), FAKRYT AT Z7—1 (PDE) [HERK, ymnx¥ 7TV 8
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

(13), ZNHOHAIE, METLIERIC X > CRMIMEREEZ T 52 L0k,
RIS 2 TB) F 721 30R T & D TREME A /IR L T 2,

—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

(19), F7=. L-OHPZ ~ 7 AZ#H&E-$ 5 L RMMRAME T T2 Z & bt ST
D (20-21) . CIPNIZIEW T b R MR E DS AR MR F I E 5 L T D ATRetER &
%o LU, L-OHPFHFEERMERM MRS £ 7 /L T DIV 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,



KERT7 1

1) EBEhw

SERICITHENED CSTBLI6) o~ w7 A (Aid% 6-7 s, HAS SLC. ##lil) 261 L7,
ETOYTAL 24 £ 1°C, BE 55 = 10%, 12 FEOBREY A 7 LD 50T T
AL, = ROKITABICEBIRS S, ERITET, 7R TFEMEREZERICLD
FTA - G, TEFEBRICE T2 A AR ) AT LT o 7,

2) Y

FXHY 7 ZF > (L-OHP) [TFEHMEE T3 (KB, BA) »OHEAL, 5% 7L
T — APFRICHFFE L7, PDES PHESK S %7 7 ¢ /L1X Combi-Blocks (San Diego,
CA,USA) 7HIEAL, 10% Y AF /L A/LEAEFL R (DMSO) BEUN20% K =F L
YT YA A00 (THTAT AT FHh, BAR) WRICIER LIz, 7aRAZ 7w
VBRI A NT AT Ty 7 A UM ERASHE, Kk, BA) BX
O ET Z & RIEHIEE AR % > (Toronto Research Chemicals, Toronto, Canada) (3/:#
BRI LT, 257740 (p). VUSTRARNTAT 7T v 7 A (po). B
FOREZ 2 (p) 1, ENEIATERERD 1| KRIAT, 30 40R1, 38 KON 4 IFfETAT
(B LTz, F72, 0.1% (wiw) # X T 7 4 VEEHT 5 MF BREHIA ) = ¥
JRERF TS (RO, AAR) ([T CTHRUE L, L-OHP #&5A1H K0 8 M, @
MF BRI O D 0 I~ 7 A5 2 7,

3) L-OHP §EFRIHHRIEEET v
L-OHP (10 mg/kg) & DWW IR E LT 5% 7 /v a—AEik%Z#H 1[5 8 Iz
S THERENE G- L, 556 8 ik £ CRMili 2175 7 V2 FR L7z,



4) BEmEORE

N L—H— K 7'F —jiitz % — (RBF-101;Pioneer, Tokyo) ZfH L T,
B D S R D %18 5 MLl & . FERRER T CHRIE Lz, B~ U AZEES Y & —
(Medical Agent, HU&R) THIERL, WEH Y 0 —7 % BIERKEIZHY HFHIE L,
D7p< L b 30 B, 3 ERERE L CTHIE L, 26 OREEA A L, Rt & &
LTRH L,

5) ~ U ARERF L OEGRORE

~ U A D R IEFR E O L JER & EGRE SR E T e — 7 CEGR T e — T %
Bafor LIRS (BAT-10 % B IR 5T Physitemp Instruments, Clifton NJ, USA) %
W, FERRIFE T CHIE L7e, REFRE Y a0 — 7 13~ U A%HUERIZEE S8 7- L THE
EL, BIBRT 2 —7 13~ 7 LA GR Tem fILA L, 272 < &% 30 BPLLEHIE L

oo ZHOHORIEMEZ L, BFER & ERROVRE L L TR L,

rlff

6) 1TEN IR
vonFrey 7 4 7 A T A b

HAR TR R~ 2 I SOS 1T, RIPRTRE D572 % 7 A (0.008, 0.02, 0.04,
0.07,0.16,0.4,1.0g) @ vonFrey 7 4 7 A2 I (Stoelting, Wood Dale, IL) % FV 7= up-
down YEIZEWRIE LTz (22), RO BWIBRIRD L2777 U RO (Rt
IUARBUERT) ZEX, ZOH T~ A% 60 /3L EBIME S w7-%. IEE1T->7=, 0.16
gDT AT AL IMBEME L, 74T A2 DT THIN DFEE DR XTI 1 R,
~ U AR IEEICY THEEL S BIRRVIRL 1 #9T& L, 74 9 A R EHT
TS BOGZ RS RAUE 0 08, BIEAFED EIFAUE 1 R, BEEMLIES. 5
WEERDIUL 2 REZX a7 21T, FdIT TR T OEFN 5 sl EThiud 1 B
BEEIVNT 4 T AL b 4 SUUT THAUT | BEFETRVN T 0 T A > R 2R IR L CliT%

0 IR L, AN AELL E OB TEN 2 7R3, 8 % W3 2 [ B LA R T o ke
9



TENVE R LT T 4 T AL RID 4 RIOFATE#RED IR LT, S0%RRE TENEIE 25 H L
7= (23),

TERNST AR

DR 2 ISOFAME T2 R T A M E e (24-25), &~ U AL,
ARBRETNCSBIR D EicT 7 U ABROFA (BRSHhIIARYERT, 56 2EE, 20
FCT~vU X% 60 LL EBb S E7-%, MEZIT->7o, ~ U AZIBJEEIZ 10 ulL O
b (FOEHEEE, KiR) Z2%EORELGIZBMT 5 Z LIk o ThHliliEz 5z,
Bk Zlew D, RO EORBTEIOEE A, 78 b @itk 60 FHFHR LT,

Hargreaves test

B E RN x5 52 2R BB O E 1% Hargreaves radiant heat apparatus  (UGO
BASILE) ZH\W\W 7ol AT ARD EIZERE LT 7 VRO (&t
AEUWERT) I~ 22 A, TRV BB S 2%, MIEZ T2, [EW~U X
23 10 B CHOR TE 27" 9~ & 5 ICHRIMREVII DIRE 230 L T2, ~ 7 A RIS
IRAMER A FRES L. KB TEN 2~ F CORFEZHIE L=, Z 0T 3 [EfTV, 3
[E] DN TE IRF ] O F-PIME 2 AR BRI 53 D BOGIEIRE & LTz, BRI KEIZ L D
EEZB =0, cutofftime 1% 30 & L7z,

FRIL AN BRI O E

RT3 D e M, AR LS (& Neurometer CPT/C - (Neurotron Inc.
Baltimore, MD, USA) Z MW TRHii L7z (22), vV ABRRDOELZHID | R—/L~v
r—v (EFE 3em; £ 10 em HZ HEYEFT, 7#) ICANTEREL, 30 oMb st
Tete, WIEZBAE Uiz, WINEEM A R IEREIZHY (11, 3 O IR L X

(5. 250, FBLV*2,000Hz) ZE TR S BRRIAEH Lz, SRIEOMEZ 0 mA

INDIRZIZ RS, RERD, 51220572 EOKETEI 2 2 L72&ER (mA)
10



ZPORBIE E Uz, SBT3 [EE L, 245 OHIE D) % i 7 B g

L7 WEIZ~=a27 /L E— RKRTifro7

7) ~ U AJROMFRARELREE OHE

U AROMIREGREOWEIL, X b e X —F R Y v A (50 mg/ ke,
ip.) BB T CTITo7c. WEELT ¥4 VIREHER (TC-1000;AS ONE, KFR) (25
ST 37CITHERF LTo Ry R ECiT 572, FRMEEE  (STG4002; Multi Channel
Systems, Reutlingen, Germany) (45t L7 AT o L ABDOEMA ~ 7 2 DRI A
L. BRI A 52 1, BRI K ONEBHR O E 1L, T e RO
B L OSENEER /oy AR L. RRSEER AU & Riek 5 Z LIC KV M2 T o 72, S
BRI TR OFTFRICHA LTz, 353 SN -RIEEIEN 2 7 7 (EX-1;AD
Instruments, Milford, MA, USA) (2L V¥fE L, LabChart8 ¥ 7 v =7 (AD
Instruments) % FH\C PowerLab 4/26 (ML-846; AD Instruments) (2 Ciidk L7=, ik
TEENENAL O L, FIK OB S BALO L — 27 £ TORFE L L, 2 SOFEEkEHMT
[ 0D R 22 3T (736 L ONENLRCEREAL DIEIRF D 75 THI D Z LT & 0 IR rRRéds L OV
B DA 2R U7, MR 1 1S [EHE 21TV, E DL L
77

8) TETBAMEEBIZZIC X DA BRI RE R

YU R R PALEL =)L U UL (50 mgkg, ip.) FREETIZTRAM L,
phosphate-buffered saline (PBS) 10 mL Z .0 T 5 2 & Tl L72%. 4%
paraformaldehyde (PFA) % ¢ 0.1 M phosphate buffer (PB;pH7.4) THOOER L. 4
HEETE LT, TDOhk, LEMREEZEILL, 2% glutaraldehyde 33 1 T 4% PFA % &1
0.1 M PB T 4CT—HeEE L, 1% WUEbA X I 0 A%HT, 4°CT 2 Fff#], %
EE Lz, KIS, ZhboHh T nexs ) —/LTERIFRIICHK L, Luveak 812

(Nacalai Tesque) (ZEHE L 7=, JEX 70nm DA EMRROIE 2/ERL L GRERFRFRE
11



R RF R AR AR o & — B BSER I E) | FRE TEEE (H7650;
Hitachi, Tokyo) THRiZ 1T 272, 1 DDOEIF DT & M 5 BlEHRsZ 21TV, fRAT
(W, FRRRHER O L, EHEMRAT Y —7 & MetaMorph 2/ L Tk X 5 12
T EAT ST,

i

{MHIEZJE = (4n x area of axon)/(perimeter of axon)2

5

MIEEER 1 OBAIZMICHES L, 0 OBAITEHRER L TWA, EhZRIL, MIEE>
0.7. MIEE 0.5~0.7. FHIEE<05 O3 FHIHFEL., 2RI T2 F N0kt
5D AEERBOEIS AT LT,

9) HEMRR T

Y RAENRY "L E S =L N UL (50mgkg., ip.) BREETFIZTRRML, PBS
Z 10 mL BB LIRS 2 2 & THHif L7228, 4% PFA 2 Te 0.1 M PB THRULENT L
BHEZEE LT, ZO%, LAEMRZEHIL, 4% PFA T4°CIZT 4 R, #%EE L
720 WIZ 15% sucrose % e PBS FCACICT—BFFEL, 7 4 v 2—+T v 7 OCT
2737 R (SakuraFintek USA. Torrance, CA., USA) (2ot -80°CIZ THifh =
Bz, WFEI 7 v b—24 (Leica CM 1850; Leica Microsystems, Wetzlar, Germany) %
HAWTES 6um OFFEG R Z/ERL L, MAS a— MfE A T4 NI 7 2 (WRM 1T
Gtk th, KB 1T858 S8, WRsU A & B, -80°C CHlfitriF LTz, Yl h &~
Ry XNy 77— (5% Y FILIEZETe 0.1% Tween 20 in PBS (PBS-T) ; Vector
Laboratories, Burlingame, CA) T=IEL T 1 BV 0 v ¥ 7 2177214, — KPR
HC4CTBaSIL Sz, — kPR L LT, ratmonoclonal anti-mouse CD31 antibody

(1:100, BD Bioscience, Franklin Lakes, NJ, USA) % PBS-T CT#AR L CHV /=, PBS (T
K DU D U ZRBUAIR P CERIRIC T 1S RERI RS S 7o, bk e LT,

goat anti-rat IgG antibody conjugated to Alexa Fluor 488 (1:500; Thermo Fisher Scientific,
12



Waltham, MA, USA) % PBS-T (&R L CH /2, PBS T¥E4%. VECTASHIELD %
FAWTEA LT, #lts, LRSS (Fluoview FV10i confocal microscope, 4V >
RAMRAEA) (2 K0 A E R O WG A Rse LTz, AAEHRE) A 1T 60 pm LA FH]
Rzl TIFRL, 20Hhs 3 SPRZERL, 3 Ea—F =R AT 4

(Image J) (2 X - CH{{&5HT 21T 7=, CD31 Sofe i oz o kL,
A BRI R O o CTHE (I AR mmo) A5 L7,

10) b AEA 7R3 A
b MMk TdHh D HCT116 (b MesAZEMIaRK) 3 KO AGS (b 'H s fiiark)

I%. American Type Culture Collection (ATCC, Manassas, VA, USA) 72>HHEA L7=,
FRIE, 10%BEE L 7 BRI LN 1% =3 V- A R LT A VU
MU 72852 AT, 5% CO2, 3TCORME T THRE Lz, 70%D A 7 )V x 0 AT
Lict, #5277 40 (1, 3. BLR10uM) OFEE F £ 7213FEFE F ¢, L-OHP (10
uM) ZALE L7z, 24 BRI DA v a_X— g U, A 37°C T 45 4L 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 OIS T AN NEL~ A 7 a7 L— kU —&— (MAXline, Molecular Devices.

Sunnyvale, CA, USA)) THIE L7-, fMfEFE#RIE, SHRERC ST DMERHME TR L,

11) FA&RENE

VY AERY "L E X —LF R A (50mg/kg, ip.) ([SCHEEL., IR IR
DB MR A BRI L 7 1%, 1RARPRREET (DRG) & AAEARRRZ BEMEE T Clio/ TERE L
7oo BREX L7ZIMIR Y 7 v D—¥ % 1.5mL Om &I L, 4°C, 15 45, 3,000 rpm
T Lo LTz, AR L TR TR L, Ky BRI Y RS, R
WE Uiz, WIZ, &I 770 (10ul) &Y > 70 % 60%AHEE 1 mL (2 A,

F{ERTPRE Lz, A, ki K7 7 MNOEMRLS T 90C T 2 RRNET %
13



ZETRILE R, Z0%, BHAKEHEM LT, AAT7 I 22T 7 VEE 10mL (2
FHEE L. Agilent 7700x ICP-MS + A7 2 (Agilent Technologies, HA) 12 THIEZ1T >
Teo IHTIZ m/z 10sPt Z%f5e & L, AeDEEO FRE BRIZ, Z4Z7 500 pM & 5
uM ToH -7z,

12) #EatfENT

BT, P + EHERARZE (SEM.) THKAL Lo, “HEMDZET Student’s t-test
2k, ZHELLEDZET, one-way & 2\ T two-way ANOVA (Zf¢ < Tukey post hoc test
Z HATHENT L7z, vonFrey 7 « 7 A RiRBRD 50% SOG BIE OFEFHAFHTIZ1X Mann-
Whitney U & & 72 1% Kruskal-Wallis f#E & % 4#UIZ#¢ < Dunn’s post hoc test Z 5 L
2o P<0.05 DEEZMGFNAHAETH D LHE L,

14



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
EIZX V| vehicle e HHE &t L CHEICED Lz, £Z2C, L-OHP IZX VKT L
72 B2 PG MR 69 2 BRI SRR DO BRI 5 L 28R A kEt L7z (Fig. 2-1A),
PDES [HEIRZ 457 4L (10 mgkg), 7 uAZ 77V B ~Ta A N7
N7 777 A (03mgke) . D5 WNEET SFEIEHHEA ¥  30mgke) % HH]
BT 52 LI2E D, L-OHP 2 X VKT Lo mpRis, g PrsRsEse 5-qi & b
LTV ARSI LT, £/, PDESHERKS 4T 7 ¢ VX, vehicle & K iEH#
B U7 BBEIC W T b, BRIt &4 A RIS i,

L-OHP 5. 5 %O~ ATiE, 7T M BAICIVmfiigE 5252 Lick-
TEEBUSE DAL L7z, Z D L-OHP |2 X D UL B IE, % %7 7 4L (10 mg/kg) .
V=7 aA N7 V77T v 7 A (03 mgkg) . HDHWFAREL Y (30 mgkg) DOH
[ G2 LT, Wb A REICHH S/ (Fig.2-1B), —J57. vonFrey 7 4 7 A >
NMZ & DRI 595 50% G EIEIX, L-OHP 45 6 %O~ 7 AZHBWTH
BAIK T L72hd, 2 OBOREUSEIE2 47 7 40 (10mg/kg) ZHEHE L THLAE
ARG o T (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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P GIZ XD L-OHP R RMMRPEE~DOFBEEZRTTT D720, 01% XX T 7 ¢
NEGHET DR ZER L, L-OHP #8579 % 1 BN bl L CH 27z, AHT
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, BEHRE, DRG OHEREH D WIEAREZHE Lz, TOME, W@
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, kHRERERS K OVL-OHP B & G- FEO IR EEAMIZ B % 5. % 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&
BB M Bl 23R8 B Ze o 7273, L-OHP (10 mg/kg, ip.) Z/iE#EG L7-#E
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 2R L b U Cf EICifl s e (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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H=Hi L-OHP EREIZ L DMBBEICE, BEGEEISE, BiBEBIGER L OB
REEECNT 4577 4 VERAIREGOHE

B—H TR 7o L-OHP FHFEANE IR S OEIR Tdo 2 MibBUsZ . Mk
R, EIOBEISE . 72, BRRREEICKT 54 4 T 7 4 VEMES O R E Bt
L7c, L-OHP (10 mgkg, ip.) DOEHGIZE Y von Frey 7 4 7 A v MNBRIZ 34
% 50% SUSBIEOIKT WeRBUSE) . 71 b B Amicsd 2 3B Taho s (%
WHUGE) 13, 0.1% # X7 7 4 VEAEEE A% ) 77 F RGO 1 BT
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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FUE L-OHP KEEREIC L AHRMEEREEDKTICNT D Z X T 7 4 VEHERE
DEHhFR

BB THR® Lz L-OHP RER 5 X DM E O FIickt§ 254 5277
A VR G- DR EZ BT Uiz, TORER, L-OHP &K E 8 D~ 7 ADRET
DREFEAARBE R L O L, # X T T 4 VORMEGIZLY ARSI =7z
(Fig.2-4A) . [RIERIC, EBMREHEE S L-OHP ERGIC K VIKTFL, # %77
A VR Ko T SN AHEAIC B - 7203, AR ZEITERD b 7z (Fig.
2-4B),
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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 (16,26-28), £ ZC, L-OHP (10 mgkg, ip.) 8 EREEHR D~ AD
AP 2 A L AN~ — 1 — T db 2 i/ MR N B 5 531 CD31 D4y 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
52 L - THEICHHI 7z (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.
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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).

72385, Fig.2-6 TR LT=fERD 9 5 vehicle [)KEHK G/E L L-OHP [KEHKGREDT —
Zi3, H—ETRLELDERLT—# 2L T D,
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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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Improvement of peripheral vascular impairment by a phosphodiesterase type 5 inhibitor

tadalafil prevents oxaliplatin-induced peripheral neuropathy in mice.
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