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Effects of renin-angiotensin-aldosterone system inhibitors

on oxaliplatin-induced peripheral neuropathy
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AC adenylate cyclase

ACE angiotensin-converting enzyme

ALT alanine aminotransferase

AngII angiotensin II

ARB angiotensin II receptor blocker

ASCO American Society of Clinical Oncology
AST aspartate aminotransferase

AT1R angiotensin II type 1 receptor

AT2R angiotensin II type 2 receptor

BMI body mass index

CGRP calcitonin gene-related peptide

CI confidence interval

CIPN chemotherapy-induced peripheral neuropathy
CTCAE Common Terminology Criteria for Adverse Events
DMEM Dulbecco’s modified Eagle’s medium
DMSO dimethyl sulfoxide

DRG dorsal root ganglion

eGFR estimated glomerular filtration rate
ERK1/2 extracellular signal-regulated kinase 1/2
FBS fetal bovine serum

HR hazard ratio

IQR interquartile range

JNK c-Jun N-terminal kinase

NGF nerve growth factor

NSAID nonsteroidal anti-inflammatory drug
OIPN oxaliplatin-induced peripheral neuropathy
QOL quality of life

RAAS renin-angiotensin-aldosterone system
RAS renin-angiotensin system

SAPK stress-activated protein kinase

SCG superior cervical ganglion

SEM standard error of the mean

TRPA transient receptor potential ankyrin

TRPM transient receptor potential melastatin
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ARINZIT BFERBIFE T RIS U Cid, 1981 FELARSIEGE L CEEMEFIAEM NS 1 fL Th
Do 2020 FIZIT D EMT A LD TELIL, BETEHERD 27.6% %R L TEY |
SHOEDAVBFEITEINL TS ZEBRTRISINTWSD, 2007 FFITHET S Ve T3 st
WAL VX, DAICET 25, FEAXUTR AR HEET 5 2 & 2 HARBE
D—o2L L TEY, DADOTHROREIFEROHEE, HNAUEROYTARE, 23 A0FE
OHEHER EORER G U DAL TW D, BNATERRIL, FITEE, Bk, tmike e
D0 DAORIESCHEITEIZ L » TiREZRIRFE T EZEIR L, BEOATFEDOE (quality
of life, QOL) ZAXF SERWVWI ENHEETH D, L., BAALFERIEIT L D Bk 22 @IfE
OB, B QOL DX F, 1RO Flr - LA 72 SIZHEN Y | BRRBSG T T
HRERRMEE > TND,

FxXY VT T F AL, RIEB A, BB BB A EDFHERRICIIL M ShTw
L3, AFV VT T F UFERARIEMRES  (oxaliplatin-induced peripheral neuropathy,

OIPN) Z mHBHEICEZE 23, OIPN |X, 2l L OMBHIC KA & i, Ai#F X, A%
7T F PRI D 85-95% 2B L (Argyriou et al., 2013) . FERFHPKIZ LV HE S D
DU fiz <0 11 5 B [ D Ji o B NI T V) (Extra et al., 1998; Pasetto et al., 2006; Argyriou
etal,2013), ®&#&IX, XYV 7T F U BEKREGEOHEINIAE > THIRT L MR DR 5
WA R & U, T D LIRS R E CE B R 2 295 (Pasetto et al., 2006)
INFETOREIZBNT, AFHV T T7F 0 & 2DOMPIARAKNT K DRI

(chemotherapy-induced peripheral neuropathy, CIPN) (Zxf L C, H1/L3 U AF ¥ RLandiF
BRMEY B ROTLANY) vBEXOEr b= V7 KUY U ALPLERT
2n X FURHEIMEEA R T Z ENRBRIN TS (Saif et al., 2010; Smith et al., 2013),
KEEERIES 72 (American Society of Clinical Oncology, ASCO) H A RKZ A NZEWNT,
T anXEF X CIPN BRI S L THEIRE STV D23, PEAZMRICET 2 m IR E
HALTUN720Y (Hershman et al., 2014; Loprinzi et al., 2020), %7z, CIPN (Zxf3 54 HE A
A BEZIVRAL DN T L TR LR F VAN 0 TP TFY
EDHNMECEAT 2METBITOINLTND R, WTNDOIEFNZIBNTH 472 TP - 102D
BITE TV 7Ly (Kautio et al., 2009; Loprinzi et al., 2014; Oki et al., 2015; Shinde et al.,
2016; de Andrade et al., 2017; Schloss et al., 2017) ,

INETOHREIZBNT, 7o U4 711 (angiotensin I, Ang 1) % A 7" 1 &%
& (AngII type 1 receptor, ATIR) f5H13E (Ang Il receptor blocker, ARB) ¢ 5-23F B4 AR
728 (dorsal root ganglia, DRG) HELOMRZEE A2 FEICHESEDLZ &P LN L5
TV % (Hashikawa-Hobara et al., 2012), —J ., A %% VU 77 F 1%, DRG HiflabEsE %240
LTOIPN Z&ET 5 Z LA INTEY (Argyriouetal., 2008), L=« 74T
3% (renin-angiotensin system, RAS) [HEZEAY, OIPN OFIEFS L OETT 2 #i4%
ZEWTRBEEND,

% ZC. ARBFJETIZ OIPN (235 H L, OIPN OFRIEIZ KIFET RAS FLEKOEEIZ O
T, HiERRIZH T 2B GHAOMIECRAE L7 (BB 1 8), & 1 BIThi\ T, Zhaak LRI

e

1



BT, OIPN IZKRIFT L=y - 7o oF 7oy« 7V RAT 1 % (renin-
angiotensin-aldosterone system, RAAS) PHEIEDLEIZOWTHRFI L. F2®E), &6

12, BIBIO2BIZTHEONTEREREDOA N =X LZMATHZ L2 HE LT, invitro
PR & IO TR 24T > 72 (5 3 50).,



B1E %Y 75T BRREHEREICRIES L= - T oY
A7 2 o FIREROHIZ R — MRRT B 5 %5 R

1-1 #E

FXYVFTF L, HIMROAERAITHY | BNAMAINO DNA # & -GS
% Z & T DNA $NE L OHFIC A4 —DNA 284G 2 2k L C. DNA 3B X U5 2 [0
FL, KIBBA, BRA, BERAZ E DXL [FOLFOX ik (Zvdnry Ty
oy VARARY =R, AXH Y TTF ), CapeOX L (W_Xv e, X377
F ). SOX L (S-1: THT— v« FATGI)N « T T XY UTTF ),
FOLFOXIRI ##{£# X OV FOLFIRINOX 1L (A v Z b LARAKRY F—h, AF%H
VIFI3F o AV )T )] ITHONDFXF— T v 7 Thbd, ZNFETICHEINT
FIHFERBRIZBSNC, AF YV T ITFUEFL T A, BRIO LY A 2 &g L TR
WEBEDOEFFEB L OQOL 23 L KETH I EN/RIBEIFLTUV D (Cassidy et al., 2008;
Conroy et al., 2011; Yamada et al., 2013; Loupakis et al., 2014; Noh et al., 2014; Yamada et al.,
2015), LU, ERRBIGIZBWTHEE 254X 8 ) 77 F A K BEWERHO—DIZ,
B EE DI HLNIZHEBLT 5420 OIPN (Pasetto et al., 2006) & RFE#& 5-EOHMIC
o CTHELT 5 EE OIPN (Giacchetti et al., 2000; Gamelin et al., 2002; Pasetto et al., 2006)
DHHILTWAD,

Hobara & (2007) 1%, 7 v MEEKENK S _ERGREIEEIAR OISR /PTEfm L=~ = /
— L3, BEREENRILE JE I AT D v s = iEin B~ K (calcitonin
gene-related peptide, CGRP) & A MRREE LK T S, Angll & v L2 o OffHE M
CGRP HHMRBEDIR FEZHEICKETH 2 WELTND, SHIT, A AV UK
i@ IMEET /L7 v MITER® H L7z CGRP & A MR TH % DRG Hlliu Dz
EEOBAEL, BT o HEICLYFERICSEEIND Z ERREINLTND
(Hashikawa-Hobara et al., 2012), A %4 U 77 F 1%, DRG fifafE=®E %24 L T OIPN %
FHETDHZENMESNTEY (Argyriou et al., 2008) . FFRdE & AbHE T, RASPLE
B3, OIPN OFIER L OEIT 2T 2 Z L AR S,

Z ZCARETIL, OIPN OFEJEIZ KT T RAS BLEKDEEIZ SV TR RIS L
72

-2 FHiE

1-2-1 xI5EE

2009 4 5 A7 B 2016 4F 12 HICERRFEFHRWEICISW T, %) 7FI7F
BHRHVI A Z LA 7NV BT T2 20 A OB AVEED 5B LUT OFRINEAEICHZ
WLAWEREEZRIRE LTz, AL, ~ YU FEEBLOAE NS & T L EFLRISE



(2B D mERFEEHCHE - TITV, R R FESH M B mE R B S DA 213 T30 L
7= OKEREF 1 1702010),

Broh AL e

1. fOFEFRRBRICEI L T\ 5 BE o

2. RMBMMLENCA XYV T T F o ER/ LV A 25 LT EE

3. Bnfe L7- B

4, XV 7T F LA OIS LSRR TR REE A2 FE L T D B
5. OIPN D EE & % 5l T & 7oV R

6. AXH VU T TF U FE% 1 MDHURNICHT LB

oA TV TITF UG/ LY A DEMERRE U CTHESL STV TW R WS AUFRIZKRE LT
AEnTWi=i=H, B LT,

1-2-2 FREHE

KREE OB AINTHERPOLU NIRRT HA 2%, BEAL TRE L, £,
AFFED H B9 R O FE RS 5 168 &2 B K FEFHMH BRI D 48— L _"— DI TE I £
TIFAB L, HREENNOTH HEICHESR T DS 2R LT3t L7,

AR A H
i, PER, B EEFESL (body mass index, BMI) . AF HifE, AHHE (BERPF. #0008
%, HORERR) O, NAR, DRENZIE L7 b FRis, o FENSE, %3y 7
TFUCEATLEMER (LY ACHNE, KE5E, BEYA 708D HEESRERIRIES &
(estimated glomerular filtration rate, eGFR) . E#HY72 RAS BHEHE IS I OVMFFH 3 D AR HAR
. OIPN OXPERIERE (FHEBXMNL, B I Bp, FLHANY U E) offifl, v
U LR, B - SURAIBIEE (A A A K FERXT oA FEFIRIESR (nonsteroidal
anti-inflammatory drugs, NSAIDs) . Jt CADAZE, f1 o S L] OfEH, OIPN BIEDH
40

1-2-3 =2 KiRA > b

FET RARA Y NI, XV T I FURERG% 1A 3G HRPICE T 5
OIPN BIEDHHE L L7z (Inoueetal., 2012), TIREE. FHilfilil L OERANI, AEFHS
B AFEH % (Common Terminology Criteria for Adverse Events, CTCAE) version 4.0 H AKGE
R JCOG ki & FAV T OIPN OHJEE 2 HIE L, 7 L— K2 Ll LD OIPN Z§Ffixt5 & L
7o OIPN OFRIENRBD LN Teh, XYV I F Ukt GHE ToRkb &%
AV T FUoRMERGEE UTRHME LT,

1-2-4  FREHENT
KR EE & RAS PLERK GHER L OJERGRECD T, BEE R L OVOIPN BIEDH
M OWTHEME LT-, BEERICBIT 20T 3 —B8E L ONEGELS#IT. #hEh
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T4 vV —DOIEBREB LN~ « FAf vy h=—D UMREEXHAWTLKR Lz, 4%
V77 F B GBEOEIIHED OIPN ORIERIIN 7T o~ ik THEEL, =
7?V7@E%%w1%ﬁbtoﬂ/7xwmhﬁ REF T2 VT, EET R
RA Y DA Ry NRIEE TORFM 2R L7z, HERD v 7 ZAWHINT— RET VRN
ZHWT, OIPN (ZxfT 5 U A7 RFZ2FE LT, *ﬁki@u}ﬁ%ﬂ‘ﬂ‘ Kt (hazard ratio,
HR) I, THENHERB IS LR v 7 R FIAY— RETIUEN 2 AW TE L
7co P<0.05 ZHEHNAEAZS U EHIE LTz, & TOMEHFNTIL, SAS version 9.4 (SAS
Institute, Inc., NC, USA) #HW\WTiT-o7=,

1-3 FER

1-3-1 AXHVVFTF Ik DB

FxH Y FTF 0%, 250-500 mL D 5% 7L a— ZRIE CAR S, 2 @M E 2133
WL icEznEh 85 £721% 130 mg/m? & 2 BEFILL B2 CTERIRN B G- Sz, A%V
TIF L OEREEBIOVREA Y Y 2 —Wd, BELEZEWEHOEEEICL VAT I
oo BTORBPEEIL, VI A VBRMBANIHEIMEEE L Tea h=2 5-HT: /A EIEHLEE
BX6o6mgT XY A ¥V b L d=a—nF =2 NK ZAKETEEZH G ST
7

1-3-2  BAEFRE

AKWFFEOGM BRI FICA XYV T T F EGH LY A SRR % T - REIT

4 THY ., ORI L THDEBE (11 4 EEERMEE 14). Bt (1
). REBRAL Q4), REERAL (64) BLO+H$HENrA (14) ITXLT, Zh
Z1 mFOLFOX6 #5 & Of CapeOX Z hiaf 7], XIGMIMUFNCA ¥H VU 7T F L D GEE
AT o8 (114), WBhRLEE 94), X3V 7T F LS OZRIZ TR R
EBEIIEL TWDHEHE 54), OIPN DEEEZFMCcE20EE G4), %%V 7
TFUEEZ VP ALURNICELE LIzBE Q4) 2R LT, 150 4 OFHlix S EHE D 9
B, 33 4 7% RAS [HERE GRE. 117 4728 RAS [LERIER GHECTH -7 (Figure 1),

1-3-3 BEER

RAS [HEHEE GHEOFHF KO BMI X, IERGHEE AT I b ARICHEHEZ R L
7= (Table 1), RAS BHFIRE G L OFER GBI DHERPIEOFOEIA X, T ZEh
60.6%33 LN 222% TH v | MRS OFE MBS Tlid RAS FHERZ R L TV 2 EE 0
BT, WEERNIZE T 2 BERFO AR O L o AEFEEE 5 O MIL, AEZEN
RO O, ZOMOEE X, WEERICBOTHEEITEO bl >7- (Table 1),
T, KHHREEOR %I%&&émk@ﬁitiﬁaﬁrﬁ$®Aﬁﬁm SN I g
DEEZBNTHRO b7 > 7o, RAS BERE G X UIERGHICBIT o4 XY
TIFUERVI A OFERYA 7 NVEBOFIIEIT, WTb 44 70 (BRED
interquartile range [IQR]IX, £ Zi 4-8 B L 3-7) THY, XYV TFI7F U BERS
BoORREIL, TNEH 503 mg/m? (IQR, 322-734 mg/m?) 3 L 18484 mg/m* (IQR, 257-
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Patients enrolled (n = 191)

Exclude (n=41)
under other clinical trials (n=11)
past medical history of oxaliplatin-based
regimens (n=11)
hospital transfer (n =9)
pre-existing or current neurotoxicity
except for oxaliplatin-associated
neuropathy of any grade (n =15)
unknown evaluation of oxaliplatin-
associated neuropathy (n = 3)

* death within one month after oxaliplatin

A 4

(n=2)
Assessed for eligibility (n = 150)
v v
RAS inhibitor group (n=33) Non-RAS inhibitor group (n= 117)

Figure 1. CONSORT diagram.

674 mg/m?) TH Y | MEEFICHKIT 2 EZRITRO N>, S HIT, RAS [HEHEK L
BB L OIERGHHCB N T, "NV X272 REINT-EBFIT, 94 (273%) BEL1V28
% (23.9%) THo7z, RAS BHERBE G L OIERGRICBWT, =Y AT 2 EE
SENTEET, 04BLO54 @3%) Tholz, WTNOSFERSOKE 5B L T

b, WEEEICRIT 2 2RI 6o Tz, —F . RAS HEIEE 5RO BE DO &

HEN Tz RAS BLERONRIL, NP2 124 (364%). ANAVLE L 64

(182%), T/IHZ 54 (152%), =F 77V 44 (121%), BT H Lz 2
% (6.1%), A NP LE 24 (61%) BLXOT UL L 24 (61%) THYH, 29
4 (87.9%) DEFITHVT ARB M5 I LTz, RAS BHERE GO 2EHIZB W
T, RAS BHFEIKIX OIPN BIERTN L G- SN TE Y . OIPN BIEZ ) L& 5 2 is Sz
BEIIFE LR o T,

1-3-4  OIPN %JiE |12 K IE 3 RAS PHEIK D

RAS BHEIRE G L OFER GREICEBIT 5 OIPN BIERL, A0V 775 v BiEH
HEOEIMZE-> T ER Lz (Figure2), FlZ, A8V 7T 5 BEEGER
400 mg/m? LA B2V, ﬁﬁ@OEN%E4ﬁ77/v4% HIAR D ZEABIZ K E 7 7273
O HiTz, RAS PAEIEE G-HED OIPN BIERIT, FERGHE & N TREZ R L7223,
WIS BEZITRO b ho 7z (P=0.066), F7=. RAS PLERE G TR LT
E%ﬁomNm\ﬁ%%)77%/@%%%%3%@OWNk&mf%b<ﬁwﬁ%mb




Table 1. Baseline patient characteristics.

RAS mnhibitor group (n=33)

Non-RAS inhibitor group (n=117)

Age (years) *1.* 69 [63-73] 64 [57-71]
Sex, n (%) Female 8(24.2) 50 (42.7)
Male 25 (75.8) 67 (57.3)
BMI (kg/m?) *1.* 229 [21.5-26.5] 223 [19.7-23.8]
eGFR (mL/mi/1.73 m2) *1 69.8 [54.9-87.7] 77.6 [66.8-88.4]
Diabetes mellitus, n (%) ** Yes 20 (60.6) 26(22.2)
No 13 (39.4) 91 (77.8)
Supportive drugs, n (%) Yes 6(18.2) 32(27.4)
No 27 (81.8) 85 (72.6)
Calcium channel blockers, n (%) ** Yes 26 (78.8) 26 (22.2)
No 7(21.2) 91 (77.8)
Neurotoxicity-masked drugs, n (%) *2  Yes 14 (42.4) 40 (34.2)
No 19 (57.6) 77 (65.8)
.................................................... 0p101d57(212)11(94)
NSAIDs 11 (33.3) 34 (29.1)
Antiepileptic drugs 2(6.1) 1(0.9)
Antidepressant drugs 0(0.0) 1(0.9)
Cancer type, n (%) Colorectal 30 (90.9) *3 105 (89.7) *3
Gastric 3(9.1) %3 6(5.1) %3
Pancreatic 1(3.0) 4(3.4)
Small intestinal 0(0.0) 3(2.6)
Regimen, n (%) CapeOX 17 (51.53) 63 (53.8)
mFOLFOX6 11 (33.3) 43 (36.8)
SOX 4(12.1) 6(5.1)
FOLFIRINOX 1(3.0) 4(3.4)
FOLFOXIRI 0(0.0) 1(0.9)
In combination with monoclonal Bevacizumab 9(27.3) 28(23.9)
antibody, n (%) Panitumumab 0(0.0) 5(4.3)

BMI, body mass index; CapeOX, capecitabine and oxaliplatin; eGFR, estimated glomerular
filtration rate; FOLFIRINOX, folinic acid, 5-fluorouracil, irinotecan, and oxaliplatin; FOLFOXIRI,
folinic acid, 5-fluorouracil, oxaliplatin, and irinotecan; mFOLFOXG®6, folinic acid, 5-fluorouracil,
and oxaliplatin; NSAIDs, non-steroidal anti-inflammatory drugs; SOX, tegafur/gimeracil/oteracil
potassium and oxaliplatin. *! Median [interquartile range], *? Values include some overlapping,
3 One patient was a colorectal and gastric double cancer patient in both groups.

Age and BMI, * P<0.05; diabetes mellitus and calcium channel blockers, ™ P<0.001.



100 -

< --=-- Non-RAS inhibitor group (n=117) fmmmm—————— '
<) [}
~ ]
2 80 4 = RAS inhibitor group (n=33) o
= ]
§ 'ill_
— da !
E 60 | F
(}\\ll J-L"'
510 gy f — L !
[
o Lr
Q
% 20 '“I.ll.
=
2 )
= o
0 1 L | L] L] L} L L] L}
0 200 400 600 800 1000 1200 1400 1600

Cumulative dose of oxaliplatin (mg/m?)

Figure 2. Effect of RAS inhibitors on the onset of grade 2 or higher OIPN.
The Kaplan-Meier curves for the cumulative dose of oxaliplatin to the onset of grade 2 or higher
OIPN. Log-rank test: P=0.066

72 RAS BHEFHIEZR G L ORERICB W T, %30 77 F 0 BRS8N 1,400
mg/m? Z|FZERED OIPN FIERIL, TIEI 91.7% (95% confidence interval [CI], 71.3-99.3)
BELO36.9% (95%CI, 15.0-73.1) TH Y. RAS FLEHKPEH 1L OIPN BIERZEH L LT
SH 7 (Figure2), RAS PHEHEKEGIHOBE B LD I H ARB BLOT v UF T v v
ZEHAl#%SE  (angiotensin converting enzyme, ACE) PHEH =7 7 U V2 RHAL T\ BH
X, TNEN 294 BLIP4LGFELTEY, =F 77V VRABFICEV T OIPN DX
JEIZRRO B o7z,
OIPN ZEIE T ST 3 A FE K D 52288 & HZE BT I TR L 725 . RAS PSR L O

PR - SR OB Flnk LOBERF OGS CTlE, AEEITRO LR T2

(Table 2), F7=. TOMOER (5], BMI, eGFR, /v 7 AHEHH X OV OIPN xf
JEFRIEIR O ) OREBELRD LN -7 (Table2), — 5, ZEBMITIC X MO
fE. RAS PHEZERG-1X OIPN FIER DK T LMW BEEME L R T Z E B b0 o T

(adjusted HR, 0.42; 95% CI, 0.18-0.99; P=0.048) (Table2), L72>L. ZODOER (4
o, PERI. BMI, eGFR, WV 0 MEHEKOEE) O8I IR S /gh -7 (Table
2),



Table 2. Effects of various risk factors on the onset of grade 2 or higher OIPN.

Univariate analysis

Multivariate analysis

n event censored crude HR (95% CI) adjusted HR (95% CI)
RAS mhibitors, n Yes 33 7 26 0.48 (0.22-1.07) 0.42 (0.18-0.99)
No 117 45 72
Age (10 years) 0.88 (0.69-1.11) 0.86 (0.65-1.15)
Sex,n Female 58 21 37 1.01 (0.58-1.76) 0.94 (0.53-1.65)
Male 92 31 61
BMI (kg/m?) 1.03 (0.98-1.09) 1.03 (0.97-1.09)
eGFR (10 mL/min/1.73 m?) 0.97 (0.85-1.11) 0.92 (0.80-1.07)
Diabetes mellitus, n Yes 46 11 35 0.62(0.32-1.20)
No 104 41 63
Supportive drugs, n Yes 38 14 24 1.19(0.64-2.21)
No 112 38 74
Calcium channel blockers, n Yes 52 18 34 098 (0.55-1.76) 1.31 (0.67-2.55)
No 98 34 64
Neurotoxicity-masked drugs, n ~ Yes 54 17 37 073 (0.41-1.32)
No 96 35 61

Univariate and multivariate Cox proportional hazards model analyses were used to identify risk
factors associated with the cumulative dose of oxaliplatin to the onset of OIPN. Diabetes mellitus
was excluded from a multivariate model because the RAS inhibitors are the first-line
antihypertensive drugs for hypertension patients with diabetes mellitus, suggesting that there was
multicollinearity between diabetes mellitus and the RAS inhibitor group. HR, hazard ratio.

1-4 &%

ARETIL, OIPN ORIEIZKIET AV VT ITFUEF LY A IZEIT 5D RAS PHLESK
B G- DB HOWTHE L2, Z Ok E, RAS BLESS OIPN (Z/'L—R28E) @
FIEEHARICK T SEDLZ LA OLNT LIz, ZHUE TIZ OIPN IZXT B8k~ e 385 0
2 e U722 O 5 T AHERBR S SEHE S AL TV D 23, OIPN (%32 43 0 D 3h iy
TG RIIARTITH T 2wy (Loprinzi et al., 2014; Oki et al., 2015; de Andrade et al., 2017),
Flo, 7=/ VEBREAHEMREEET LT v FBLIOS R U SRR IEET LT
» MIBWTH® HALDH CGRP A MR E & 2 OMREDIX T, DRG fllia w22
RO L, ARBHEEIZE D WTN b ERICSE S5 (Hobara et al., 2007;
Hashikawa-Hobara et al., 2012) Z E233ESILTEY . ARB =X L &7 5 RAS JHEZHK
7% OIPN OFJEFS L OET 2632 Z L nifFs v Tunbd, LavL, OIPN IZxd 5



RAS [HEHKOEBICBT 2 Mahd, REEBI LTV, RIFZETIE, KT v 7 UK
Uva =y TORENBEKRBIGOT Ay AT 4 v =—XIZHkEE L. OIPN O3EIE
xS P M EEOMGIER 2 R4 2 &N T&E T,

AXY VT TF U BERGREOHEIMIEED OIPN OFIE & RAS BLEIKE 5 DR B>
WTCA T T o~ A Y —iEE O TN L7fE S, RAS I 5HEI2351T 5 OIPN FHiE
Fix, FERGREE i U TR T L722S, Rt FNICHEBZITRO b v ho T, £ OJRIK
ELT, BEETROEWRENEZ DD, AETIE, SER LOVEM OIPN ZBfEIZ X
B LU THETZAT > TRV IF YU 7T F U BEE G580 400 mg/m? L EIZBW T,
WRED OIPN FIER D 7T v~ A ¥ —HfROBILIC K E RENRO BNz, (E- T, 4%
PV 7T F o BRI EE 400 mg/m? Ll EICB W TR S 72 OIPN (2545 RAS BHESK
O RIT, AV 7T F B G-E 400 mg/m? K2 1T D OIPN OIEIE ] %h
RIZHEARTHRT 5 Z ENRB I,

W DOZIRITBN T, RAS HEEKB L O /LS v AEFUEK I & TR S LT &
NTED ., WA X 2 R M dEER 23, omN%ﬁmﬁ ZBH LTV B ATREMEN B
Do UL, AREIZBWTER L7 LEEMITOREE, OIPN OFIEIL RAS FHEEEK 5

XD AEZICIEI SR, ALy AEHEEEEEIC X A4S 7 OIPN #IHIER X380 5
hﬁ#otoKafi\ﬁiﬂﬁi5X%Mﬁ&%¢ﬁﬁ§@ﬁwﬁowfﬁﬁbfw@
WA, EREORERIE, RAS BHFROBEEMERICAE O RIEMESEL . OIPN FIEMNH O+
RIRRTIE NS E2RIB L TWD, F2, ARBIC L DM EMERICET S
F CToO#WE (Hobara et al., 2007; Hashikawa-Hobara et al., 2012) L ¥ . RAS FHEIKIZ L 5
OIPN D] A 71 = X LD — I FTATRRFF S AEH OB G- RE S DA, Z DOFEMIC
DWTIIRHATH 5,

ARFETIE, BRI TR ORI 2T 720, BiEakC BT 2/ MR Bt 4
KGrl LI2ieT 94 v RAS BHEIRE G-I L OYER GBI 2 AT 5 (i,
Bmgﬁﬁﬁ@é%\ﬁw/?A%f%&ﬁ)@i%o%ﬁk@ﬁ@%@%.%ahfm
%o FEPRIFEOFE M BT 1Tk U CER T R E FE3KIT, ARB, ACE BHEFEIRIZMA Th
N MEFER, DEOY AT YA RRRRETHY . JRPMET V7 I VR (230
mg/g IR LT F=1M0), BEROEGHHN S 5EHF TIX, ARBEB IO ACE BHEIEN
HTIREND (BIMEIRET A RT A2 2019), KEOXMNREED S H, RAS HEILE G1E
TlX 60.6%., FEBEGEETIL 22.2% 035 Rpi 2 A 0F L TV . RAS FHFESRE GHEO RS
DHEZE OFIGITI R G L R L THRICEEL R LTc, BEREIZ. TvE & DRI
AAHARPEEDFIEY A7 % LR IFDHZ ERMHNTEY  (Sadosky et al., 2013; Ennis et
al., 2016) . ZEILRIMEEZ RS HREMENRH D720, KEDZEBMHT N SRS L TR L
Too Flo. Fox OBGEHIRW T, RAS BLEHEER LR L OIR GO LE 2 HERA O G
HERIZ DT Tth. BT T~ A Y —IBICTEBIFENT L7-AE R, BERIE OO 2B b
5FHAED OIPN FEIEICEN RN T &%%ELTW501M%@@%%%£@\%ﬁﬁ@
AOEN OIPN DOIIEIC B A T mREMH IRV E 2 b b,

é%m\mwwiiﬁﬁﬁkiwﬁﬁﬁﬁmﬁﬁﬁf BOLNTEEFFTROILL DX
(2L 28 % F/NRIZ LT, OIPN OFIEIZ BAT T BE T 5 O R R 205 & 5l < & 2 i)
A AT NI L0 BE L7, RAS IHEHEE G2 LD HR X 0.50 & 78 b | RETHDL
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NI R EZIEF UL (HR, 0.42) 2Rk L7o, ZORERID . KEITEBT 5 MaHE R,
OIPN DFEJEIZxT D RAS BFHLEF I OINHIZN R A4 W RKEHAN L T2 AR,

UFEDORRELY XV Y TFITFUEHL YA NZBIT 5 RAS HERO O 513,
OIPN DFIE Z il T~ 5 G 2h 72 TR L 70D Z EDRIB EN D,
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B2E XYV FIFUBRRERRERCRTT L= TV
ATy s TIVRARAT e CREEOMGIZIR —SHERICBIT 5%
FFRAIBFSE

2-1 =

W1 ETIE, BERICBIT AR GHAIZEICENT, XV FTF G/ LI A N
BT 5 RAS FHEIENF 523, OIPN OFIE % & B HHIT 5 Z & 281 5532 L7z (Uchida
etal,2018), L2>L. Hijfigt COBIEMIEOREE LT, /IR BERA XSG L Lot
BT A L THDHZ & BREERDIELOENEO HILD 7 EHIRER % & A TV DI1E0,
1 ETHEI L RAS BRERIL, 7V RAT o USSR EREEB L O L = U HERE S
ATV, F£72. ZTHE TIZ OIPN OFRIEIZKITT 7V K AT 0 S FIREHEREE L
U= U IHEERORBICET 2MEHOHE 1 3 L FEL, 2tk X OB OIPN & Bk IZ XA L
T, RED 72 SIS B AATE LV, IEFORIRFEICE N T, OB XL
FOHL D DET 2 mFEF M OIPN 2B ET D 2 EAVRIE STV S (Smithetal., 2013;
Yoshida et al., 2013) 23, A X4V FI7F U EGEHFICBOTEHEEICEO b b atkls &
OMEME OIPN (2T 2 A0 72 TRG - IRIRIEIIRTEMENL ST TUVRLy,

ZITCARETIE, X4V 77 F U R ELY L L CatkEs L OMENE OIPN % &
F L. ZHERICB T D% THAIZEIC L 2kl X ONEME OIPN (254 % RAAS FHEZKD
PRI >N TRRET LT,

2-2 ik

2-2-1 XIREE

2009 4 5 H 75 2016 4F 12 HIZERRFEFEMRWELL, LK Fnbtds L O E K
HIRRICBWT, XYY FISFUoERL AL E YA 7 AL EZIFT 20 5L Eon
WNEEDI L, LTFOBRAEMEICE Y L WEBREEZ SR E Lz, AFRIZ, ~LV YU E
SBIVANERG LT 5 ELRZEICE T 2 mEREHIE - TITWV, LRSI, &=
IR R IR R, [ LR SRR & O R KFRBE DS has% 12 81 e fm A
ZESORREGETHEM LT (s OARE = : 21005, 1806003, Hff 1910-007 5 LY
3275),

BRAN I

1. fOEEREBRICSIM L T\ A RE X

2. MAGMIHLANCA XYY I F G/ LY RA v 2 FEhu LT EE

3. BRPE L7 R

4 A XAV T 5 F L LS OIH 2 &N FIR TR E A LT B R
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. OIPN D EJiE [ 2 3Fl C & 70 ERFE

ARV T T F UG 3 DA UNICET LB

AR T |y U ORI R S LT R

CBERRIR. H OISR RIS IS L A MRIEE 2 R E LTV S R
. PSRRI SR O B

O 0 3 N W

BRAMEAE 6-9 13, BB 1 BONEZ —FMEIED L IZH7T-ITEM LT,
X VT ITF UG/ LY A DERERRE U CTHENL STV R WS AUFRIZ R LT
AENTWi==d, B Lz,

2-2-2 FRAEJTE
KGBEOEFINTHERNP O TIORTHA 2%, BEALL THRELL, £,
AWFFED B8 % OFERIZ DN T ONFH A A (LRI, B R it @ wbe, [ L
RZIFEFER L OB RFIFRBE DB MR DA — L X— I THEMEITIAB L, xtSimEmn
WOTHHHRICIELR TE 2SR E L THEM LT,

AR A H

i, PRI, BMI, AR\, A0HE BERIE, #RE2. B ORERE) ORE, A
fli, DARMICIENE U7 L RE, 0 FARRUEE, A8 ) 77 F B3 2 £ MiE#R (LA
VAR, BhHE, BEYA 78 BE - IREOFHE) eGFRIE, 77 =0T T
VA7 x7—%E (alanine aminotransferase, ALT) fE, 7 ANXTX U7 I /) FTF LU A7 =
Z—< (aspartate aminotransferase, AST) fi, THAY72 RAAS [HEHK I L OPFHEKO IRZE
RV, OIPN DXPERRIESE (FHEEXHI, B IV Bo, TVANY | TARCTF

U7 =T UANAERBEZRIERZEMTREARA, TantwFr AFTLFUR
E) O, sy MEFE, S - BERMEE (A R NSAIDs, 7k h7 3
J 7= UCADAEE, §15 o8 L) Offifl, OIPN RAED A

FROFAEHEB DS H, AST, ALT 3 LU OIPN OREFRIERD —EOEKANL, 51 FED
FRATE B 2 BT ITEMm LTz,

2-2-3 2R XL OVMEM: OIPN O EF

AEICBIT 2B T, A3V ) 775 0 85%, MRRE, RS, HEGEEUE,
FREBIOOBEMO BB R E 72130858, U OmEM FZEHER L O KT,
KE O T2 ETERkE 29 5B %2 OIPN BIEH Y & U TRl L7=, &M OIPN (X, 4
XYV TTFUREEENS 2 HEETHhoAFY ) 77 F 0 BEEKRG5E 540 mg/m? Al
TOIRIE, £7-. B OIPN L, AXV U 7T F 0 BEES R 540 mg/m? LA ETORIE &
L CEF L7z (Cersosimo., 2005),

2-2-4 T RKRA LB
FHET RRA LV MI, AFV U 7T F U REEEGH% 3 A E-3EGHEPIcBT 5
OIPN RIEDH M L L7= (Inoueetal., 2012), EiRE. FHi#Rhk L OSKAIEIA, CTCAE
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version 4.0 H AFEFR JCOG kit & F\C OIPN O ESEE ZHE L, 7 L— K2 L Lo OIPN
BRMixtg e Uiz, 72720, 7 b— ReMERE DA TICHRE SN TV Wigas, BFEE
B L OEREFEE L DRGSR A I, $ﬁ%£w%(ﬁﬁ%)ﬁomN®$fﬁ
2 L=, OIPN OFIENFRD LN o6, XV 7 I7F UiKkEREH £ To
%5%%%%#J77%/%@%5%&Lfﬁﬁbto

2-2-5  HREHIENT

KGR & RAAS BLERB HRER L OFER G0 T, A 58 L OV OIPN FIAED
B ZOWTHERRG Lz, BEERICBT 287 3V —2%E LOEAKIE,. The
N7 4y —DEMREETIEIIA FREBL N~V « KAy h=—D UMKRELZH
WTCHEE L=, A8 7T F U BEERGEOBINCEE S 2k E 72138 OIPN OFRAER
IA 7T~ —IRICTHE L, v 77 0 7 REEAWTEN LTz, =2y 7 ApBIAY
— REF AN 2N T, FED L FRA » M E CTORMATE L7, HEREa v 7
AN — KT ENT 2 VT, 2 E 72138 M OIPN (123t 5 U A7 N2 HE L
2o MBI UFHE HR I, TN ENHELEEB IOEEE T v 7 A fl AT — RET7 U
ERWTHEH Lz, P<0.05 Z#HEMNAEEZED YD L HE L, 2 TOREHENTIZ, JIMP 14.2
(SAS Institute, Inc., NC, USA) # W TIiT-o7=,

2-3  fER

2-3-1 HE M

AWFEORELIE T, XV FSF oG/ LY A N TIRIELZ T -BERIL. 976
HTHY, MOEKFABRIZSIL TV 5 EE (108 4) . FMRWIFLURNICA XY 77 F
YOEGEERTHEE (614), BPELILEE (41 4). XV 77T LSO IEA
REC L DMREELZIIE L CWDHEE Q04), shik7 v v 7EZE L72EE (1
4). OIPN OFEJEE ZFHI CTX 2 0WEE G4), XV IV 7 I7F 8% 3 MHLRIC
FEC L7 (68 44) . WERIE., HOHEHRE, #IREZIC L OMREELZRIEL TV D
BE 94). 20RO BE (14), FHERLSAHOBE (14) 2RI LT, 641
S DFHIRIREE D 9 B, 131 475 RAAS FLESKEE GEE. 510 4475 RAAS FHESKIER G-1E
THo7= (Figure 3),

2-3-2 BEY R

RAAS FHEIELE GREOF i L OV BMI 1L, RAAS BHEHIERGRE L T, WL
BEICEMEZ7R L7z (Table3), L7 L. RAAS PLESREGHED eGFR 1%, RAAS PLEH
FEBEHRE & LR THEIZIE N> 72 (Table 3), MBEFIZI T HPER], BERBEOADER L O
TN MEHIERE G ORI, FEENRO NN, TOMOE L, BWEERIZEH WD
TERITRO N2 - 7= (Table 3),

RAAS PHLEIRE GRED BE NG G STV 72 RAAS BHEIRONRIL, AL A ¥ 0
X264 (193%), 2SVH X224 (163%), A /77 hr194 (141%), 7
YTFYNE L NTH (12.6%) . TSP A 134 (9.6%), TNV E 1L 4
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Patients received oxaliplatin Exclude (n =335)
(n=976) * Participating in other clinical trials (n = 108)

* History of oxaliplatin administration (n=61)
* Transfer to another hospital (n =41)

* Neuropathy due to factors other than oxaliplatin and previous
regimen (n = 40)

h 4

* History of nerve block therapy (n=1)
* Unknown severity of neuropathy (n=15)

\ 2

* Death within 3 months after oxaliplatin administration (n = 68)

Assessed target patients * Neuropathy caused by diabetes mellitus, autoimmune disease
(n=0641) or shingles (n =9)

* Under 20 years old (n=1)

* Unknown concomitant drugs (n=1)

A 4 A 4
RAAS inhibitors group Non-RAAS inhibitors group
(n=131) (n=510)

Figure 3. CONSORT diagram.

(8.1%), mY X114 81%)., =F 77V N84 (5.9%)., A IX TV IL44
(3.0%), AP H 34 22%), BV /BE14 (0.7%) THO, 1034
(76.3%) DOHBRHEIZBWT ARB NG EINTW=, Zoficix, 2850 OSvd 4 o
Brozavn /77 b 14, a2 oBLORAER ) T 7 hoo14) BXO3HFIGEHH
DTNz 2FI7FIVBIURAER ) F7 b 14) OBENRGERL TV,

2-3-3  OIPN RJEIZ KIF T RAAS [HLEHKD %

RAAS BHEIEL GRS L OFER G REICEIT 5 OIPN BIERIT, AxH V) 7T F v REEH
HEOEMItE> T b EF L7z (Figure4), RAAS PHEIRL 5 HE0 OIPN FEAER
%, FERERE & LR CEIICEME AR Lz (P=0.0001; Figure 4), OIPN DIEIEIC LIE T4
B[R] D 5L A HUZS BT IS TR L7 RE . RAAS FHESE (HR, 0.50; 95% CI, 0.34-0.71;
P<0.0001) BIXOBDN 7 AFEFEE S (HR, 0.57; 95% CI, 0.40-0.79; P=0.0005) . K IRHS
DA (HR, 0.53; 95% CI, 0.36-0.76; P=0.0003) X, W\ 4L OIPN BIERDOIE T & A&
BEMESGR D b7z (Tabled), S HIT, ZEEMTORMEIZIH TS, RAAS FAFHEE
5. (adjusted HR, 0.64; 95% CI, 0.42-0.95; P=0.027) 3 X OWERFFOADE (adjusted HR, 0.61;
95% CI, 0.41-0.89; P=0.008) 1%, W\ 1L H OIPN FIERDIK T & A B RB#EMENED S
7= (Table 4),
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Table 3. Basic characteristics of the patients.

RAAS inhibitors group Non-RAAS inhibitors group

(n=131) (n=510)
Age (year) #1°* 67 [63-73] 63 [55-70]
Sex, n (%) ™" Female 39(29.8) 225 (44.1)
Male 92 (70.2) 285 (55.9)
BMI (kg/m?) #1°* 23.2[21.2-25.5] 21.7[19.6-23.8]
eGFR (mL/min/1.73m?) #1 *** 67.3 [56.9-80.0] 79.0 [66.5-90.0]
Diabetes mellitus, n (%) """ Yes 47(35.9) 61(12.0)
No 84 (64.1) 449 (88.0)
Autoimmune disease, n (%) Yes 1 (0.8) 5(1.0)
No 130(99.2) 505 (99.0)
Shingles, n (%) Yes 0(0.0) 1(0.2)
No 131 (100) 509 (99.8)
Supportive drugs, n (%) Yes 23 (17.6) 110(21.6)
No 108 (82.4) 400 (78.4)
Goshajinkigan 13 (9.9) 61 (12.0)
Vitamin B 12(9.2) 44 (8.6)
Pregabalin 5(3.8) 24 (4.7)
Neurotropin 0(0.0) 4(0.8)
Duloxetine 0(0.0) 3(0.6)
Ninjinyoeito 0(0.0) 1(0.2)
Calcium channel blockers, n (%) ™ Yes 71 (54.2) 62 (12.2)
No 60 (45.8) 448 (87.8)
Analgesic drugs / analgesic adjuvant, Yes 47(35.9) 193 (37.8)
n (%) No 84 (64.1) 317 (62.2)
Opioid 13 (9.9) 55(10.8)
NSAIDs 34 (26.0) 149 (29.2)
Acetaminophen 10 (7.6) 39 (7.6)
Antiepileptics 3(2.3) 6(1.2)
Antidepressants 3(2.3) 6(1.2)
Cancer type, n (%) Colorectal 108 (82.4) *2 390 (76.5) *2
Gastric 11(8.4) *2 60 (11.8) *2
Pancreatic 12 (9.2) 41 (8.0)
Ovary 0 (0.0) 13 (2.5) #2
Small intestinal 1(0.8) 7(1.4) %2
Esophageal 0(0.0) 3(0.6)
Testicular 0(0.0) 1(0.2)
Mediastinum villous 0(0.0) 1(0.2)
Mucinous adeno 0 (0.0) 1(0.2) *2
Regimen, n (%) mFOLFOX6 65 (49.6) 204 (40.0)
CapeOX 36 (27.5) 159 (31.2)
SOX 12 (9.2) 67 (13.1)
FOLFIRINOX 10 (7.6) 34(6.7)
FOLFOXIRI 7(5.3) 34(6.7)
Oxaliplatin 0(0.0) 6(1.2)
SOXIRI 1(0.8) 4(0.8)
GO 0(0.0) 2(0.4)
In combination with monoclonal Yes 52 (39.7) 192 (37.6)
Jantibody, m(%e) N 79(603) 3I8(624)
Bevacizumab 40 (30.5) 3 145 (28.4) *3
Panitumumab 5(3.8) 27(5.3) %3
Cetuximab 8 (6.1) 3 17 (3.3) #2
Trastuzumab 0(0.0) 5(1.0)

1 Median [interquartile range], ™ P<0.01, ™ P<0.001

*2 Double cancer (colorectal and gastric cancer, n=6; colorectal and small intestinal cancer, n=1;
ovarian cancer and mucinous adenocarcinoma, n=1).

"3 Change in medication during treatment (bevacizumab «> cetuximab; n=2, bevacizumab «>

panitumumab; n=1).
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Figure 4. Effects of the co-administration of RAAS inhibitors and oxaliplatin-containing
regimen on grade 2 or higher OIPN.

"No. at risk" indicates the number of patients who did not develop grade 2 or higher OIPN for each
200 mg/m? increased cumulative dose of oxaliplatin. Log-rank test: P=0.0001

PERIA O OFBFE 2 RO TIRET L 72 /5 R, RAAS BRF SRR GO OIPN J8IE=R 1T, FEK G
FE L AR TEINRAZ R L7z (P=0.010; Figure 5), OIPN DISAEIT T4 FEEK DR
9B 2 S BT IO TR A L 7= . RAAS BEESE (HR, 0.57; 95% CI, 0.36-0.86; P=0.0065)
BROAL YT LEEHEEEL (HR, 0.70; 95% CI, 0.47-0.99; P=0.045) (%, T4 H OIPN
FIEROIE T & A B RN SN (Table5), & 512, FEEMITOFERITB
TH. RAAS [HESHE L (adjusted HR, 0.62; 95% CI, 0.38-0.97; P=0.035) I%. OIPN 3§JER
DI T & A5 72 Bl AS3850 Bz (Table 5),

2-3-4 Ak OIPN O HE 5 5

RIS 641 4D D B, ZME OIPN ZRJE L7 B#F 1L 489 4 (76.3%) TH V., 101
4 (20.7%) 7% RAAS BLEREGRE, 38840 (79.3%) MIEELLHFCTH 72, RAAS fiLIFE
WA GHE & A G REOERS, M5, BMI, eGFR, BERIFOGOE HLv 0 AETHR G
IZBWTC, AEENRD L (Table6),

RAAS BLEFE 5RO BE DO G S To7 RAAS FREROWERIE, AvA 4L
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Table 4. Effects of various risk factors on the onset of grade 2 or higher OIPN.

Univariate analysis Multivariate analysis
n Event Censored Crude HR (95% CI) Adjusted HR (95% CI)
RAAS inhibitors, n Yes 131 32 99 0.50 (0.34-0.71) 0.64 (0.42-0.95)
No 510 245 265
Age (year) 0.81 (0.43-1.57) 1.13 (0.58-2.26)
Sex, n Female 264 121 143 1.12 (0.88-1.42) 1.04 (0.81-1.32)
Male 377 156 221
BMI (kg/m?) 0.54 (0.15-1.86)
eGFR (mL/min/1.73m%) 0.75 (0.27-2.06)
Diabetes mellitus, n Yes 108 32 76 0.53 (0.36-0.76) 0.61(0.41-0.89)
No 533 245 288
Supportive drugs, n Yes 133 78 55 1.54 (1.18-1.99) 1.50 (1.14-1.96)
No 508 199 309
Calcium channel blockers, n  Yes 133 40 93 0.57 (0.40-0.79) 0.76 (0.52-1.08)
No 508 237 271
Analgesic drugs / analgesic Yes 240 112 128 1.17 (0.92-1.49)
adjuvant, n No 401 165 236

Univariate and multivariate Cox proportional hazards model analyses were used to identify risk
factors associated with the cumulative dose of oxaliplatin to the onset of grade 2 or higher OIPN.

Z 2 20mg (EREFTPREZTT) 184, AP LZ L 80mg 64, At wr /T

M 25mg 164, BT H N 8mg 154, a¥ /X 50mg 104, 7L Lx

»20mg: 1044, T/AI AT 40mg 94, =F TSV S5mg 54, A IXTULS

mg:44. L /E100mg 1 4 Thole, ZOHITIE, 2AIFH (mhrz Bl A
va /o7 b)) BEXO3KIGEH (W7 =77 ) vkl Aer , Z 7 b
V) DEENZ 1 LT OZTENL TV,

2-3-5 ZE OIPN JEIZ X IEX 3 RAAS Bﬂiﬁ@%ﬁﬁ“

2N OIPN DFIEFRIT M $ A FHZLIR 0D 5488 4 BAZR Bfifbr I TR L7262, RAAS R
3 (HR, 0.45; 95% CI, 0.29-0.67; P<0.0001) LW/ v 7 AEFEB S (HR, 0.54;
95% CI, 0.36-0.79; P=0.001) . ¥ERIFHDOEDF (HR, 0.57; 95% CI, 0.36-0.86; P=0.007) %,
TAUEH A OIPN OFIERDIX T & A B2 BEEMENRD bivle (Table 7), S HIZ, 4
BN OFERITIB VTS, RAAS [HEHERE G- (adjusted HR, 0.59; 95% CI, 0.36-0.91;
P=0.017) 3 X OBERFEOAEDE (adjusted HR, 0.64; 95% CI, 0.40-0.99; P=0.044) (X, \ 94
& 2k OIPN OFIER DK T & A5 72 BIHEN D 4172 (Table 7)

2-3-6 121 OIPN O HE T 5

RIS 641 4D H B, 1B1ME OIPN 2 RJE L2 B#F 1T 1524 (23.7%) THY ., 30
4 (19.7%) 75 RAAS HEFRGRE, 1224 (80.3%) M IFEFKGHETH 72, RAAS FHE
L HRE LIRS REOFER, FERBOAIB IO Vv T AEFEE GIZB W T, AR
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Figure 5. Effects of the co-administration of RAAS inhibitors and oxaliplatin-containing
regimen on grade 2 or higher OIPN.

The curves from the Cox proportional hazards model in RAAS or Non-RAAS inhibitors group
without diabetes mellitus. "No. at risk" indicates the number of patients who did not develop grade
2 or higher OIPN for each 200 mg/m? increased cumulative dose of oxaliplatin. Log-rank test:
P=0.0104

DR BTz (Table 8),

RAAS PHFHRE RO BENOFAE G ST 72 RAAS FREFEERONFIL, Av A v
K 20mg (G EFHPREZRT) 84, /L ALZ 2 40mg 64, T/LIPH
40mg: 44, AN_PLE100mg34, =F 77V )V 5mg34, Aw /77 h
R34, hoTHzr 2mg24, ahizy KRB 14, 7ULVHALH 2 20mg: |
HThHoT=, ZOHIZE, 280 KN AZ U BLURAEYR ) T 7 hy) OBEN ]
A EN TV,

2-3-7 21 OIPN FIEIZ & IEX T RAAS FHEIL D8

184 OIPN DOFIEIZ MAT T R FEE R O B4 B & L O S EMATIC TRET L7
. RAAS [HFESREGI1X, 181 OIPN OFRIERDIK T & A E2BEMENFE SO Hivlz (HR,
0.44; 95% CI, 0.17-0.94; P=0.033 35 X 1" adjusted HR, 0.37; 95% CI, 0.14-0.81; P=0.011) (Table
9), LML, ZOMOERL, 18 OIPN ORIEIZHE L KIF X 72> 7- (Table 9),
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Table 5. Effects of various risk factors on the onset of grade 2 or higher OIPN.

Univariate analysis Multivariate analysis

n Event Censored Crude HR (95% CI) Adjusted HR (95% CI)

RAAS inhibitors, n Yes 84 22 62 0.57 (0.36-0.86) 0.62 (0.38-0.97)
No 449 223 226

Age (year) 1.23 (0.62-2.50) 1.36 (0.66-2.83)

Sex, n Female 231 111 120 1.12 (0.87-1.43) 1.03 (0.79-1.33)
Male 302 134 168

BMI (kg/m?) 0.51(0.13-1.91)

eGFR (mL/min/1 ,73m:) 0.44(0.14-1.29)

Supportive drugs, n Yes 109 68 41 1.63 (1.23-2.15) 1.51 (1.13-2.00)
No 424 177 247

Calcium channel blockers, n Yes 98 33 65 0.70 (0.47-0.99) 0.80 (0.53-1.17)
No 435 212 223

Analgesic drugs / Analgesic adjuvant, n ~ Yes 196 99 97 1.30 (1.01-1.68) 1.29 (0.99-1.67)
No 337 146 191

Univariate and multivariate Cox proportional hazards model analyses were used to identify risk

factors associated with the cumulative dose of oxaliplatin to the onset of grade 2 or higher OIPN.
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Atk LOMENE OIPN I, fbFEEOFIE, FEHIOZEE - MER L, BARRKICHEA 72
HEBRLNIETOHRHT, BEDOQOL & LK T EH% (Selvyetal., 2020), Ewertz
5 (2015) X, AFY VT T F U RBEKR G ED 1,170 mg/m? LL EIZEEE L7 B D 50%12
BWT, ZL—F30OEEXROIPN 2 EIEZTHREMELRH L ZLE2HELTND, &5
(2, 2k OIPN CTR® L= mAEE 1L, 18 OIPN CTHIHL9~ 2 ek o BEAEFE & BE LT
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B3 &ME OIPN OFJE & Z T Hi < 184 OIPN OIEIER L OMETT &8I 5 Al et 2R L
W5,

51 W TIE, Akl K OMBME OIPN 22Ukt % RAS FHESEO Bl 3 2 fFt L
TWW72W (Uchidaet al., 2018), F7-. Cersosimo (2005) 1%, A%V VU 7T F  BEKE
& 540 mg/m* LA BT OIPN OFIEN SBEICBIEZE SN Z L2 mE LT, AET
X, ERROHEEZSZICL, XYV 77T RERG & 540 mgm? # UL L CAMR
L OVEME OIPN 2 EF L=, ikt SREE 641 4D H b, Alkk L OVEME OIPN % RJE L
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20



Table 6. Basic characteristics of the patients with acute OIPN.

RAAS inhibitors group Non-RAAS inhibitors group

(n=101) (n=388)
Age (year) #1°" 67 [63-74] 63 [55-70]
Sex, n (%) Female 31 (30.7) 170 (43.8)
Male 70 (69.3) 218(56.2)
BMI (kg/m?) %17 23.4[21.0-25.2) 21.5[19.4-23.6]
eGFR (mL/min/1.73m?) #1°* 65.9 [54.5-78.1] 79.0 [65.7-90.0]
Diabetes mellitus, n (%) *** Yes 32317 42(10.8)
No 69 (68.3) 346 (89.2)
Autoimmune disease, n (%) Yes 1(1.0) 5(1.3)
No 100 (99.0) 383 (98.7)
Shingles, n (%) Yes 0(0.0) 1(0.3)
No 101 (100) 387 (99.7)
Supportive drugs, n (%) Yes 18 (17.8) 83(21.4)
No 83 (82.2) 305 (78.6)
Goshajinkigan 9 (8.9) 49 (12.6)
Vitamin B 11(10.9) 29(7.5)
Pregabalin 3(3.0) 20(5.2)
Neurotropin 0(0.0) 4(1.0)
Duloxetine 0(0.0) 1(0.3)
Ninjinyoeito 0(0.0) 1(0.3)
Calcium channel blockers, n (%) ***  Yes 51 (50.5) 43 (11.1)
No 50 (49.5) 345 (88.9)
Analgesic drugs / analgesic adjuvant, Yes 36 (35.6) 154 (39.7)
n (%) No 65 (64.4) 234 (60.3)
Opioid 10 (9.9) 44(11.3)
NSAIDs 25(24.8) 117 (30.2)
Acetaminophen 10 (9.9) 35(9.0)
Antiepileptics 1(1.0) 5(1.3%)
Antidepressants 3(3.0) 5(1.3%)
Cancer type, n (%) Colorectal 79 (78.2) 284(73.2) *2
Gastric 10 (9.9) 53 (13.7) =2
Pancreatic 11(10.9) 33 (8.5)
Ovary 0(0.0) 11(2.8) =2
Small intestinal 1(1.0) 5(1.3) "2
Esophageal 0 (0.0) 3(0.8)
Testicular 0(0.0) 1(0.3)
Mediastinum villous 0(0.0) 1(0.3)
Mucinous adeno 0(0.0) 1(0.3) %2
Regimen, n (%) mFOLFOX6 45 (44.6) 142 (36.6)
CapeOX 28(27.7) 120(30.9)
SOX 11(10.9) 58 (14.9)
FOLFIRINOX 9(8.9) 26 (6.7)
FOLFOXIRI 7(6.9) 32(8.2)
Oxaliplatin 0(0.0) 4 (1.0)
SOXIRI 1(1.0) 4(1.0)
GO 0 (0.0) 2(0.5)
Treatment cycles ™! mFOLFOX6 5 [4-6] 4[3-6]
CapeOX 3[2-4] 3[24]
SOX 3[2-4] 3[2-5]
FOLFIRINOX 3[2-4] 5[2-6]
FOLFOXIRI * 6 [4-13] 4[2-5]
Oxaliplatin - 6 [5-7]
SOXIRI 2[2-2] 2[22]
GO - 2[2-2]
In combination with monoclonal Yes 37 (36.6) 132 (34.0)
antibody, n (%) No 64 (63.4) 256 (66.0)
Bevacizumab 28 (27.7) %3 93 (24.0) 3
Panitumumab 3(3.0) 22(5.7) %3
Cetuximab 7(6.9) 14 (3.6) **
Trastuzumab 0(0.0) 5(1.3)

1 Median [interquartile range], * P<0.05, *** P<0.001

*2 Double cancer (colorectal and gastric cancer, n=2; colorectal and small intestinal cancer, n=1;
ovarian cancer and mucinous adenocarcinoma, n=1).

"3 Change in medication during treatment (bevacizumab «> cetuximab; n=2, bevacizumab «>

panitumumab; n=1).
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Table 7. Effects of various risk factors on acute OIPN.

Univariate analysis Multivariate analysis
n Event  Censored Crude HR (95% CI) Adjusted HR (95% CI)
RAAS inhibitors, n Yes 101 26 75 0.45 (0.29-0.67) 0.59 (0.36-0.91)
No 388 190 198
Age (year) 0.51(0.25-1.03) 0.80 (0.39-1.68)
Sex, n Female 201 98 103 1.23 (0.94-1.60) 1.15 (0.88-1.52)
Male 288 118 170
BMI (kg/m?) 0.44 (0.17-1.10)
eGFR (mL/min/1.73m?) 1.74 (0.57-5.17)
Diabetes mellitus, n Yes 74 23 51 0.57 (0.36-0.86) 0.64 (0.40-0.99)
No 415 193 222
Supportive drugs, n Yes 101 64 37 1.69 (1.25-2.25) 1.76 (1.30-2.35)
No 388 152 236
Calcium channel blockers, n  Yes 94 29 65 0.54 (0.36-0.79) 0.71 (0.46-1.08)
No 395 187 208
Analgesic drugs / analgesic  Yes 190 91 99 1.14 (0.86-1.49)
adjuvant, n No 299 125 174

Univariate and multivariate Cox proportional hazards model analyses were used to identify risk
factors associated with the cumulative dose of oxaliplatin to the onset of grade 2 or higher acute
OIPN.
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DB LR UT-FE R, AdkEB X OMEM: OIPN O3JE Y A 7 1% RAAS [HESRE 512 X
WP EEICIE T Lz, #FiC. At OIPN (24795 RAAS BHE IO MHIEH 1%, ﬁ#
%Ui?%/éﬁ%ﬁ%i%#%ﬁmm_wb%nfkw SWE OIPN 1239 2 A 2078 T
B « IGRIEDNTHIE LW R Z B T X DAl H 5,

INETOHRHFITBWT, OIPN BIEICEHGT 5 AJRFE LT, XV FT7F
PRS- E, FAEE, IKARE, RREE 2.0 KiE, BEOIREIC X D RtimikiEE, +
Wi7p ENREI TV D (Gornet et al., 2002; Alejandro et al., 2013), ARZE TOENME OIPN DF
FENZ BAE T FEZE R OB 2 i L 72 28 BfiffT I3\ ) T 2% OIPN OFIER DK T &
RAAS FAEIEE G-, BERFOAHNAERBEEELZ R L, SHIC, FH1EBIPFE 2=
(2B T, RAS FHEHI LU RAAS FLEEE GREOSUTTHEONFRIL., ARB BZENLE
87.9%35 L 1} 76.3%, #i\ T ACE fHERENEMEZ R L TV, AEOFRKERLID, A'nm
T R DORFTFTEIELEWZ ERALNE R oTn, FEEIZ, B 1 EBEBIOE 2 ZEORRE
T, FERBOAOFE RAAS BHEIRE H8E & ORIZ S EILHENRD v Tz
(Uchida et al., 2018; @EILEIRITEN A R4 22019), LL, KETIE, AT~ D
BN FH BEIFRERIE 0.26 2R L72728, 2 DOBERNIMANL U7=ftBA S & U TRITIC W,
Fo. REICBT D2REED BIERF G OFHEE Z RO CTREST L 7o /5 R. OIPN J8JE
X, RAAS PLEMRZE I L W AREICIE T L=, &k OIPN ORFHZIFHB W T, RAAS PHESK
EOFRBE STV BEIRIERE (74 4) BRXOIERERWEE (4154) 1T, ZhEh
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Table 8. Basic characteristics of the patients with chronic OIPN.

RAAS inhibitors group
(n=30)

Non-RAAS inhibitors group
(n=122)

Age (year) *1° 66 [63-72] 62 [56-70]
Sex, n (%) Female 8(26.7) 55 (45.1)
Male 22 (73.3) 67 (54.9)
BMI (kg/m?) *! 22.8[21.5-25.8] 22.4120.2-23.9]
eGFR (mL/min/1.73m2) *! 74.4 [65.7-88.8] 78.9 [67.8-90.4]
Diabetes mellitus, n (%) ™" Yes 15 (50.0) 19 (15.6)
No 15 (50.0) 103 (84.4)
Supportive drugs, n (%) Yes 5(16.7) 27 (22.1)
No 25(83.3) 95 (77.9)
Goshajinkigan 4(13.3) 12 (9.8)
Vitamin B 1(3.3) 15(12.3)
Pregabalin 2(6.7) 4(3.3)
Duloxetine 0(0.0) 2(1.6)
Calcium channel blockers, n (%) “**  Yes 20 (66.7) 19 (15.6)
No 10 (33.3) 103 (84.4)
Analgesic drugs / analgesic adjuvant, Yes 11 (36.7) 39(32.0)
n (%) No 19 (63.3) 83 (68.0)
Opioid 3(10.0) 11(9.0)
NSAIDs 9 (30.0) 32(26.2)
Acetaminophen 0(0.0) 4(3.3)
Anticpileptics 2(6.7) 1(0.8)
Antidepressants 0(0.0) 1(0.8)
Cancer type, n (%) Colorectal 29 (96.7) *2 106 (86.9) 2
Gastric 1(3.3) *2 7(5.7) %2
Pancreatic 1(3.3) 8 (6.6)
Ovary 0(0.0) 2(1.6)
Small intestinal 0(0.0) 2(1.6)
Regimen, n (%) mFOLFOX6 20 (66.7) 62 (50.8)
CapeOX 8(26.7) 39 (32.0)
SOX 1(3.3) 9(7.4)
FOLFIRINOX 1(3.3) 8 (6.6)
FOLFOXIRI 0(0.0) 2(1.6)
Oxaliplatin 0(0.0) 2(1.6)
Treatment cycles *! mFOLFOX6 10 [8-13] 10 [9-12]
CapeOX 7 [5-13] 6 [5-8]
SOX 5 [5-5] 6 [3-6]
FOLFIRINOX 717-7 13[11-16]
FOLFOXIRI - 6 [4-7]
Oxaliplatin - 13 [10-15]
In combination with monoclonal Yes 15 (50.0) 60 (49.2)
antibody, n (%) No 15 (50.0) 62 (50.8)
Bevacizumab 12 (40.0) 52 (42.6)
Panitumumab 2(6.7) 5(4.1)
Cetuximab 1(3.3) 325

! Median [interquartile range], * P<0.05, *** P<0.001
*2 Double cancer (colorectal and gastric cancers, n=4)
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Table 9. Effects of various risk factors on chronic OIPN.

Univariate analysis Multivariate analysis

n Event  Censored Crude HR (95% CI) Adjusted HR (95% CI)

RAAS inhibitors, n Yes 30 6 24 0.44 (0.17-0.94) 0.37 (0.14-0.81)
No 122 55 67
Age (year) 2.04 (0.53-8.62) 3.54 (0.86-16.02)
Sex, n Female 63 23 40 0.83 (0.49-1.39) 0.73 (0.42-1.23)
Male 89 38 51
BMI (kg/m?) 7.31(0.83-41.97)
eGFR (mL/min/1.73m?) 0.58 (0.08-3.92)
Diabetes mellitus, n Yes 34 9 25 0.59(0.27-1.13)
No 118 52 66
Supportive drugs, n Yes 32 14 18 1.19 (0.63-2.12)
No 120 47 73
Calcium channel blockers, n  Yes 39 11 28 0.77 (0.38-1.43)
No 113 50 63
Analgesic drugs / analgesic Yes 50 21 29 0.86 (0.50-1.44)
adjuvant, n No 102 40 62

Univariate and multivariate Cox proportional hazards model analyses were used to identify risk
factors associated with the cumulative dose of oxaliplatin to the onset of grade 2 or higher chronic
OIPN.

324 (432%) BLUN694 (16.6%) Th-olz, £7-. H 1 HEIZHBWT, OIPN FIERIL
B RIS OO P EBAT TEDIET K D528 % 5217 Cu/evy (Uchida et al., 2018), 2415 OfEH#
ERFBEORR LY, PHRIFBOEIHIEB O TERD B LD 2k OIPN OFIEMTIL, RAAS FH
FIOBWILG R BT HHRE - JERE . LU AEHFEEORM. Flnle Sfhosg
WRFORBLEE L CWDIREMELRH D, Ll AEICEBITSHBE T, BRFEIC X
LIRRIEE LRI L T D72 AEIORE RIS 5 BEAE O BERIF AR R E 3 L OWEIR

MAEFOREEIIE N LEEZ H5ND,

— . REOMNBREIZIOMEORRLINAEZREBLTEBY ., ZALHICK L TR 8 &
HOL A UNEREN T\, §FIEDOL A D5 E, mFOLFOX6, FOLFIRINOX,
FOLFOXIRI (%, A %%V 7 Z7F 0 1 [al#E5H-&0% 85 mg/m?, CapeOX, SOX (% 130
mgm? THY, BEINDHLIA N> TAXH VT I7F D& G5ENRERD, RAAS
FHEREGRE L IR GRECR T 2K LU A L OFEMEIGIT R > TV, AREEITRD
LN oTlz, 5T, Akl X OMEM: OIPN OS5 MFHIRBUV T, RAAS PHERKR G
LU EGHEDOA XYY TTF UEH LY A N L DIREY A 7 VB OE N RREE L6
. 2k OIPN ORFHIIB W T, RAAS FHFEHERE 580 FOLFOXIRI iG# 1 7 V0%
FERERE L B L CHEICEEZ R L, L, OO L YA 4250 TiE, &atEs
L OMEME OIPN W ORMFHI BV TH . RAAS PLERE GRE L R G & OMICH B

TR BN o Tz, Ak X OMEM: OIPN OFRIEIC KIETHREL A LIREY A 7 V38K
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DB BS BRATIC TR L2 R, &Mk OIPN ORJEIZETOL P A I K DB L
TR ERHBLNE R ST2, LML, B OIPN OFJEIL, mFOLFOX6 35 LT
CapeOX T L BRI L 0 FIIRfEZ R L7z, ZOFIAE LT, mFOLFOX6 1 X
CapeOX EfiHIZRELIZAFT Y FT7F L OE - Tk, EY A 7 VDR, FEhils
., FVL U A DOMGBRELDN DI N e EOBRABE 2 LD,

1 EOREE L FERE, AdEB X OMEM: OIPN OFRIEIL, WLy U AfEHERK G IC L 5%
Brz\Feholc, ZORRIL, RAASFHFIES L T W30 AEHEHEIZ K 2 R ik
SCEEA N, 2k L OMEM: OIPN OFEFEMHIBEE L T2 AlREMEMEN 2 & 2R L
TW5, o, AEOKBFHIBW T, OIPN ORJEITAE R ) T 7 BBV
REOT I RAT o RS Il En s Z LB R L,
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BIE XYV TTFUrOMBRRENFIEREL L CHERERICK

IFF L=y TP T VY TARRTF U RIAEERDEE

3-1 &S

FHxHPVTFITF AL, ZRBEH S LAIMREOA X L— FELE LT T AR K
5% L— MERKAEI LT, DRGHMIEDOT FU 7 AT v RV A2 EHEPS L < X0
E L, OIPN & T 25 Z L3 E ST D (Adelsberger et al., 2000; Gamelin et al.,
2002; Krishnan et al., 2006; Argyriou et al., 2008; Park et al., 2011), 7=, X%V FF7F
IR, PRARARRES = SRR R IC I B LR EF S A MR L ORIEMER O R B 57 5
transient receptor potential ankyrin, TRPA1 (32[55.,2017) . 7~ MO TS THDH A > h—
IWZRRE UTCRE Sz vy w7 At O FERIRTER; A 4> F v /L TRP melastatin,
TRPMS (Bautista et al., 2007; Dhaka et al., 2007) 72 X O3H « szt 2 s+, 2t
OIPN Z# T 5 Z & HRIEB I T % (Gauchan et al., 2009; Zhao et al., 2012), —F ., 1&
P£ OIPN OFAEIZIL, DRG HIfIZERE LA X3 U 77 F o 3 la R 2 S, il
RAEVER X ORISR E A2 HE T 5 2 EAES LTS (Argyriou et al., 2008), L 72>
L. OIPN JJiE A U = XL DFEMIE, RIEMHH I TR,

B 1 FEI LU 2 BTV T, OIPN DFEIEIE RAS FHLEHEIS LUV RAAS FLEHKIZ LY
EHICIMHEND Z LA LML, ZNETIZ, ARB & L <% ACE FLEHRIC L 540
AR RAER DN ST\ % (Hobara et al., 2007; Hashikawa-Hobara et al., 2012) 723,
RAAS BHFEZEIZ K 5 OIPN OFEFEMH] A 771 = X LOFEMIZ OV TIE, RIEMFTSN T2
AN

F ZCARETIL, OIPN IZXIT 2 B HHEAOEELRFT LM THEAIN TS T v
I B R 48 o A e I R Sk o> PCT2 M2 AV T RAAS BEE SR ORISR M R AEH A 4
= ALERAT L L2 ANE LT, Mat&iTo7z, £72. & FREAYA HCT116 #ifa 4
HAWT, %3V 77 F - OFEGIEHIZ&IET RAAS FHEIKOEEIZ OV T H G L
720

3-2 MBI UT5E

3-2-1 fEHZEY

TIONPNE L TUVAF LN TR, AV Z e Fx%H )T TF
BT NLE LR EFIL, v A VBT Y T, WIS BT AL ARG
RS (KB 2 BEA LT, 7A@, =1L /)y, Avr /5
7 b, TauaXbvFUofERE, SQ22536 1L, WL h BA bR TS )
MHEEA L7-, SCH772984 |X, Cayman Chemical Company (Ann Arbor, MI, USA) XV i
ALT,
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AXH N TFI7F 2 FTTIABIOTI ALY TaadvTF L SQ22536
I%. RPMI 1640 £5H (70 7 4 7 A 7 Rt D) & T - AR L T, &REREC
L=, hoTH Az rBlOrY e 2 Z 27 ho, SCHT72984, 7N vx o A0
RYPNLLZBIRT LV, TAaVEU L, PAFILANEFRT R (dimethyl
sulfoxide, DMSO) |Z¥&fiE L. RPMI 1640 55 HC CTHRALIRIE £ THIR LT,

3-2-2  AlfEEAE

PC12 Ml BULFWIFETT A AV Y — 2 5e o 2 — () KLY AF L7z, PCI2
AL, 37°C. 5% CO, D&M T T, 10%IEEL Y ~ ififE (Life Technologies NZ Ltd.,
Auckland, NZ) ., 5% 7 G MLiE (fetal bovine serum, FBS; Life Technologies Corporation,
Grand Island, NY, USA) . 1%<=2V v -A L7 h~A VUARBER (FHT7A4 T A7k
Xth) 25T RPMI 1640 B CH#% L7z, PCI2 flildz 96 7 = /L7 L — KZ 1.0 X 10°
AfE/well F°O8EFE L, 24 REJESEE L7z, £ D%, 100 ng/mL pro-NGF (nerve growth factor;
Alomone Labs, Jerusalem, Israel) % & oM If jE RS I ASHL L 7=, pro-NGF % /I X 7= 48 KfH
BRICHREENMRE L TWD Z &AM L, %Y ) 7 I F B LU RAAS [HERK, 7
2nFEFUERET AV 2B OEMIEE I A L, 2 AR LT,
SCH772984 ¥ X 1N SQ22536 1%, A XU 77 F L O RAAS BEIE & FIRFIZHINL .
R & REIS THRET LT,

HCT116 #ife (BALZARFSERT S A AV Y — ZWF%E 7 > #—) X, 37°C. 5% CO» DEfE
TTC, 2mML-Z V% 2 B LN 10%FBS & &te & /Ly atgZEA — 7 Vi

(Dulbecco’s modified Eagle’s medium, DMEM, Gibco, Thermo Fisher Scientific Inc., Waltham,
MA, USA) THE:E L7, HCTI6 Miluz 27 —S v a—F v/ shiz2d v = L7 L —
I (Thermo Fisher Scientific Inc.) (Z 2.0 X 10* fflificd/well T O8kfE L, 24 FfElE5# L7z, &
DOH%, 10pM AF VY 7T F o BLRI0pM B T2 o L F L0 Rkl T
YA, 10uM = F 77U I ugM TV AF LU ERIT I UM AR ) 57 R D
fFIETC2 HIEREE LT,

3-2-3  PhRRZEEL (R ORI
PR ZSE R DML, T X H AT (E330-ADUL2X; 4 U o /%R, BR) AHE L
TR ZEBAIREE (CKX41; AU /XA, H) ZHW T L2 PCI2 Ml ik bR E L
TWAEEOES (um) ZFHAIL TiTo70, & well H720 1 {HOMIBIZ 1T 2 ket
EZ3well lliE L, EOVEHELZSFZRONEME (n=1) & L7z, MiEEEEIX, Image)
(NIH, Bethesda, MD, USA) % HWCHIE L 7=,

3-2-4  HUMLGAE M O
HIfEAEAF=R_1%, WST-8 #£ (Cell Counting Kit-8; [FY-ALZEHFZERT, REA) & FWCEHE L
7

3-2-5  HEEHIENT
PR G R ORI BT D ERED T — X 1%, EIE S FEHERA S (standard error of the
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mean, SEM) & LCF L7-, NI, —JcELES O, Tukey’s test F 7213

Dunnett’s test 2% B FLHAR EVE & O TATUV . HEM ELEZ Tl Student’s t-test 21T - 72,

P<0.05 ZH#tatHIAEAED Y SHE Lz, #atY 7 M, IMP 14.2 (SAS Institute Inc., NC,

USA) MWz, E£7z. GUEGIEH OB 28 HEDOT — 2 1E, FHE L iE MR
(SEM) & L TR L7, #atbriL, —JchliE@ i modric. Tukey’s test O %% B LR E

EEHWTITO, P<0.05 ZfMEIIAEZH D LHE Lz, #akY 7 MM, Statview
(Abacus Concepts, Berkeley, CA, USA) % H\ 7=,

3-3 HER

3-3-1 PCI12 Ml O Ze L R1Z % IE T RAAS FHEIE DL

pro-NGF |2 X U i & L7z PC12 fif O ZE I, 0.1-10 uM A X% U 7T F 2 kD
BERFOICIHEI S, 10 uM A X3V 7 I F VOB R T ARD Hivz, 10 uM
FXY Y T TF ALY B S NTAHREEEOHADIEL, 1BLO0uM I T
V. ZFTTINABIOT VAR LY IpgM AR T R AZE D WTR LA RIS
&, BT ALE B ORT T T 70 I X2 MEWERIT, BEKRFIESHR ST
(Figures 6A, 6B, 6C 33X 1N6D), L#L\MpMXED/7?F/ 10 B LTV 100 pM
T auaXeF AL HIEERIZ. B oo -7 (Figures 6D 35 LTV 6E),

10 uM A FH U 77 F A2 K0 §EFR SRR R O IEL, 10 uM 7 2L x
AN L E B IR T UL AL FERICH 47z (Figures 7A, 7B B XY
7C) 3, 30uM T AT AL DB, B bR o 72 (Figure 7D), —J. 10
uM = FF F VLI KO AP u 2 BRI O PC12 Ml O ZEEIZ, = e
—NAREL AR THEICHE LZ2, 30 uM 7 A e 2 BRI X 0 83 2R LT
(Figures 6B, 7B ¥ 2 (X 7D),

3-3-2  RAAS FHEFED PC12 Mllafifd 2 =R AE I RE S Hifast o 7 il - —+E
1/2 (extracellular signal-regulated kinase 1/2, ERK1/2) PHLEZHIBS LT 7= /LEgT 7
Z—1 (adenylate cyclase, AC) BHEIED 2

10uM B> FH N v BLORTT T 7 U L OMRERMEMERIL, SR ERKI1/2 [LE

3K SCH772984 (1 uM) & L < % AC PHESK SQ22536 (500 uM) DIFE FlzB W T, Wi

NHAXHY 7T F AT L DRG] & FIFEEE Tdh - 72 (Figures 8A, 8B, 9A B L

VOB), —H. IpM T U AF LU BIOAER ) T2 ko OREERIEERIL, 1uM

SCH772984 5 1Y 500 uM SQ22536 (1 & 0 4k L72/h> 7= (Figures 8C, 8D, 9C 3 L

9D),

3-3-3 HCTI116 fildizxt3 24 %4V 77 F o OFUEEERIC &IET RAAS LEZKOE
SHL

10 uM A X%V 7T F 0%, 2> ba—ffL T HCT16 fila DA FHE 22 L <K

¥ (Figure 10), LU, MBZEEMEFEHZRLIZ 10uM I T2 B LW

OuM =FZ 7V 1TuM 7 IV AF L BIRIpgM A )77 hogd, %8307
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Figure 6. Effects of RAAS inhibitors (A. candesartan, B. enalapril, C. aliskiren, D.
spironolactone) and duloxetine (E) on the decreased neurite length induced by oxaliplatin
treatment in PC12 cells.

Each bar indicates the mean =+ standard error of the mean (SEM) of 7-8 preparations.

" P<0.05 and ™ P<0.001 vs. control.
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amlodipine (D) on the decreased neurite length induced by oxaliplatin treatment in PC12
cells. Each bar indicates the mean =+ standard error of the mean (SEM) of 7-8 preparations.

* P<0.05, ™ P<0.01 and ™ P<0.001 vs. control.

7 F o OIS R E R ME S 72072 (Figure 10),
3-4 EE
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FFofEZ Br) L LT, PCI12 gz AW TREF L72RE R, ARB (10 uM 7 VL L %
Yo 10uM A NRYLH 1,10 uM B TV E ) B OVACE FRESE (1, 10 pM =
T TV T RAT a UZEEEEEE lyM Avr /Z 7 ) 10yM =7 L L
). L=UBER (L10pM 7 U A% L) 1EL 10 pM A XY U F T F AT K DR
BREOW IV EZHEICUGES L Z L2 A LE, &2, T2 BT
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Figure 8. Effects of ERK1/2 inhibitor on RAAS inhibitors (A. candesartan, B. enalapril, C.
aliskiren, D. spironolactone)-induced neuroprotective effects in PC12 cells.

Each bar indicates the mean + standard error of the mean (SEM) of 7-8 preparations.

* P<0.05 and ™ P<0.001 vs. control.

PCI12 AfRIX, #REAEMTF36 L OB TR RIC B W TR S S o ks bE
TR THY . ZNETICEMINTZL OWEITBNT, XV Y T FF AL o0
PRFEEVER NP 40TV 5 (Takeshita et al., 2011; Ceresa et al., 2014; Suzuki et al., 2015;
Cho et al., 2016; Kawashiri et al., 2019), A %% U 7 Z F (2 L 5 PC12 Hilad DRI R
PREERIZ, LA b LB ORI LS 7 AEEOER FICER L TW5D 2 L v
SN T 5 (Takeshita et al., 2011; Kawashiri et al., 2019) 73, OIPN J&JiE A 77 = X LD FEAM
L, RIEEMBH I LTV,

KREIZBITDFHMETHWE=AFY U FFF o OEE (0.1-10 uM) 1%, KRIBNABREIC
B IS AXY Y 7T F oo R EIZITEI L TV 5 (Zhang et al., 2008; Ito et al.,
2012), F7-. pro-NGF |, ~ 7 A _LSam#XH1 (superior cervical ganglion, SCG) Fifid D4
FRLOTR b= R E 525 Z L72< . SCG Hifdds L O PCI12 fllfe ik 22 {
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Figure 9. Effects of AC inhibitor on RAAS inhibitors (A. candesartan, B. enalapril, C.
aliskiren, D. spironolactone)-induced neuroprotective effects in PC12 cells.

Each bar indicates the mean =+ standard error of the mean (SEM) of 7-8 preparations.

* P<0.05, ™ P<0.01 and ™ P<0.001 vs. control.

BERZ7R4TZ N HE STV 5 (Fahnestock et al., 2004), A% U 7ZF 2 (0.1-10
uM) (X, pro-NGF (Z X Y & L7z PC12 M@ OFRR IS 2 R FEARAF RSl X712, A
WU FTF UL, b MUIES R TFEE DK 8T~94% L mWHEAITH D (=TT
v NOERERER A 2 Ea—7 4 —2A) 2, ARECIEEMm R 2 A TSR %
TR TV D72, AR CIT R IEEARA XYY 77 F o iREELFRE L T D
AREME S EVY, —J7, DRG Milaz HWeFhHcisnW T, %% 77 F o RHgE
X, MR O TR b= A &9 5 ERK1/2 B X O e-Jun N K7 —+F  (c-Jun N-
terminal kinase, INK) /A ks L A{EMAL 7 07 A % —F (stress-activated protein kinase,
SAPK) DiEMEZFLE L. E#EE NGF (100 pM) 1 ERK1/2 3 X OV INK/SAPK VU »g{b %
B S, MBI OAFEREZMIE 25 2 EREME S TUW5  (Scuteri et al., 2010)
AREIZB T At LT 2T R 508, Efio®EIT, PC12 Milaz vz v
THNE U BIRTT T 7 ) L OMRRZERM R A B = X 22 ERKI2 {EERE S L TW5
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Figure 10. Effects of RAAS inhibitors on the antitumor activity of oxaliplatin.

HCT116 were incubated with 10 uM oxaliplatin in the presence or absence of 10 uM candesartan,
10 uM enalapril, 1 uM aliskiren, or 1 pM spironolactone for 48h. Cell viability was assessed using
the WST-8 method. Cell viability is expressed as the mean + standard error (n=4).

** P<0.01 vs. control.

T EERBLIEAZEORELEEL L TWD,

PC12 #lfaiX, PIEME Ang 1T # A 7" 2 52458 (Ang I type 2 receptor, AT2R) ZF8EL L T
WABM, ATIR, 7o VAT oy /) =7 BLRL= 0 OFBUIFRD 5T 7wy (Saito
etal., 2008) 7=, W T YN LD ATIR #EFUEAIZRH L2, &6, 7 b
M SR AR X OV ATIR 2368 S87= PC12 #fiC 3\ T, ATIR 1% ERK1/2 Zi&ME
L5 ENHE STV SD (Ishida et al., 1998; Saito et al., 2008), F£7/=. = F 77U )L
IXACEFHEIEK TH 5720, ATR 2/ LIAERIERE L2V, Zhbo®ELY, h T
P BLOREFT 77V, ATIR #iHi/EHE LTV ACE B 2/ & 3712 ERK1/2 35 &
WAC ZIEMHAL S E D Z LRI NS,

—F., TVAFLUBLOAER ) T 7 b o E/EMICIZ, ERKIZ2 BI W
AC DIEMALNBIE L CWiehvotz, TUAFL R, A—/N—FF L RURLAX—FE
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EOFRIE « #ATZIHIT D 2 & NG X TV D (Alkhudhayri et al., 2020), Z#LE TO
WA T, PCIR2 MilIZB T A4V U 77 F UM EEICHT AR ) T h
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