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Nerve growth factor (NGF) is reported to induce pain by inducing the
expression of pain-related neurotransmitters. The purpose of this study is to analyze the expression
of NGF by Wnt signal in rat intervertebral disc cells and to carry out a translation study for new

drug discovery.

We found that Wnt signal was not directly involved in the expression of NGF and that factors other
than Wnt signal were indirectly involved in pain transmission. In addition, inflammatory cytokine in
the intervertebral disc of patients with lumbar degenerative disease. It was suggested that the
expression of CCL20 / CCR6, which is induced by CCL20 / CCR6, was confirmed. Therefore, it is
considered that CCL20 / CCR6 may be involved in lumbar disc degeneration.

Wnt NGF



X C—19. F-19—-1, Z2—19 (@)

1. WFFEBR AR LR DT 5

HELTRG 56 AT — MBS OMEFRIAR D A Y AR SR A HE ] AN 22 FE PE D BE K (R 22 7EME) 28 @ HERRIASGHI I 7>
B RIEMEH WAV Do Us % £ U (EFEAREDIEAE) @ B HIh R R DO ZMEHER RN~ DR A (I 1
DI IC K W RET LD TIERVINEFTDOND, L L7eh b ERBEITHE U 7o MR ZE BN
TN LB 0 HERIRZEMEIC S R A=A A (D722 B HERIREME S L T 5 0 02@ 708
HERIARZENE D D IR A 342 U 2 DD TR TEATE Tl R0,

ZDE D RERDDIANTARAN G & S HHERREED A U S 0=1" bz fiE4 5729
e o370 ESRRIRBERE 2 FFOWnt V)7 FMT OV THF2ERIKRE T 217 > T & 72 (Hiyama et
al. BRRC, 2008. Hiyama et al. JBC, 2009. Hiyama etal. JBMR, 2009.),

Z OfE R NWnt V)7 FvOIEPEALIIHERIBRAIIE O AL Gl Mila sk k) 2F 5T o F 2 lE Lo
(Hiyama et al. Arthritis and Rheum, Journal of Cellular Physiology, 2010. Journal of
Cellular Biochemistry, 2011.). E 72 [RMEAECERALIEAIC B 24 AT D Wnty )" v
Ba At LR R Wnt v FVOTEMEALIZTINE - o R07 077~ T HMMP family OFEBLE LH S+
> —J7 T AMEERIC I 1T 2 BB MAY Td 2 TGF- B super—Family DFEBLEZMAPK ¥/ vz Jr
LTERESELIHENDNoT,

L LR B V) PR ERE B P BR BT - SRR IS & D A2 7220 P HELZ /e xb =) L TB D |
HEFIRZEPEIZ BN T H ST L —2D¥) Hh(Wnty)” ) THERIRE OB fF CT& 2 b DT
FRN 7272 LA 7 < L b DL DD REIZIVTIEWnt Y77 FvOTEPE(LDS | RIEPEFA WA/
K+ (FRRER RN ) ICBH D > TV D & B X b ILE ORI O FE LI O f W I HER SR A2 & -

THHERERMESITIZHDLEEZEZTND,
2. WFgED H Y
R SRR+ (Nerve growth factor: NGF) 139&dm & OENR N SN TE Y KRS IR0 Bl

ROV i B O AR HRAR TE W) O FEBLRH G RAE SIS O MG BT 7= 7o AR R ME D FE2F 72 B2 K - T
HuaBETLEMEINTND,

HERIBRIZ 3517 HNGF D RS Tl Freemont & 3 M B O HERIM NI IINGFRPTNF- o , IL-672 & D
AMAVIRFEBL L CTW= 2 & Z3RE LT\ 5 (Freemont et al. J Pathol, 2002). % 7-Abe & § [AIEE
Vb MHE AR 2 TNF- o °TL-1 8 CTHIE T % Z & TNGFR BN EH L= Z & 25 LT 5 (Abe
et al. Spine, 2007),

IHHOHED D HEMIRZENE & BRI ANGFO BRI M BTV D,

% 2 CARMZED BBV

(1) HESIMZEMEIZ = B 45 F A=A A% Sprague Dawley7y b O JEHMEME AN 2 FH VN CTRENT L.

(2) 79 M OHERIBAILNZ 331 BWnty ) Fnic & BNGF DI BURIT 217 9 .

(3) JESR FRE LT3 D A & RIEMERA MAZ O THENT LT AR IC > 1T D8 LT 21T 5

ZEEHEREE L,

3. WFFED J5 ik

(1) HEFIAREVEICE B =2 AORIRIZ DWW T2 B 272 9,

CTGF (CON2) 13, Cyr61(CCN1) NOV (CCN3) \WISP1 (CCN4) ,WISP2 (CCN5) J5 X UWISP3 (CCN6) % & ¢ 043 Wb

RN PEDCCNT ) =pvn =D H B D—2TdH 5, Z D H HOCONLIE, CON2 & FHEL DR L O HL

N p=y 2 A B —J5 T CON3IECON2IZ 56t L CHEHURY 22 VB 29~ %, £ 72CCN2 (CTGF) X Az Hl i vh o>

MRS My ) APEAR 2 N S8 5 2 & OB A O L VEPEHEIAR T2 31T D CON2REBLOD 1523

HEEINTND, ZZTinty) T ECON2E OV IiET 25 272 9,

@© 11##ErDSprague Dawley7y F O REHEHERT 2> & 7y MHE IR 2 BEBEERS 78 L 72 (n=32) ,
BERL-HEEMREZ S B W TEBFE A IZDual-Luciferasse Reporter Assay system



(Promega) (2 & W CON2 DR GIEME 2 J|IE L 7=,

@  WntDFEMEILHIBIO (6-bromoindirubin-3" —oxime) Z ¥R (£ H2 0. 1-1. 0 2 M) DCCN2 D iz
FIEMEERE LT,

@ WI-B-cateninFE 7=1% B -catenin siRNAZ BmFE AN LIREEMEZHIE LT,

(2) Wnt¥)™ FWENGF & DY) Fvih=2" NIRRT O HERIMZNE & R 1238 1T 2 70 F FHUMRNT 21T

5 7= OWntv) Tz K ANGF D 5228 % T3 %, F26R 1% Sprague-Dawley (SD) 7y b (n=32, 1118#H) 7> 5

PR U 7o B 2 O 72, BRI U 7o BERZ LA 2 o0 BER2 (U B 2R 2 AT W BRI W T2,

@ Wntvy /7 FWIZEKDNF D EEZEZMBSE T DO, IntiEMEAATH D
BIO (6-bromoindirubin-3-oxime) % 24 F# M LNGF D5 BIEM: 4 3E4f L 7=,

@ NGFDOVHK —f-LWt- B —catenin& O ELFE A ONGF D#E G %2 4L L 72,

@ BETOEAV VTOMT AT 72,

(3) MERIRZEMEIZE B 00 M=a" WA fRIT T 5 720 JEMEZA MR R CEHEE ST 2 B Z 2o 72t b

HERIBORLR 2 320 L Qo2 & BB T2 B 2 e o 7,

O SD7ybERWTHRENT U727 —§-% 5 B2 L C.CCN familyDFBL A M7 VCHENT L7z,

@ FElWAHORELHAMGFAM & O MR E BT D20 RIEMEF (Y (TL-6,
IL-1 B8, INF- ) RFEI{ T HCCL20 & & D FRAR T & % CCRO DI B % fif AT L 7=,

4. WFFERLR

(D Wnty) FMZ X 5 CON2D#iE B M %2 gain—of function®°loss—of function7» & fEHT L 7=k 5.

Wnt OIEMEAL 1L CON2HA B 4 A A S W70, — 5 Tint O PIHHECON2ER TGP 4 E - &

77,

(2)Wnt DIEVELHIBIO (6-bromoindirubin-3" -oxime) % 248N LNGF D #i5 5% ME % A L 7=,

Z DOFER BIOZ WM (0. 12 M-1. 0 1 M) ONGF D EREIEME X IETRMNEE & bk LA B2 2 i

Lo tz, £INGFOVE —f— L Wi- B —catenin & O {n+E A ONGF DL BT DT T

FEEORE R TH-72 (K1) .

NGF-luc NGF-luc
3 3
2 £s
25 ns. 27 n.s
s3 23 S.
S —| — 1
if 2 iz
1) 25
So o
T 1 ) 1
e e
S =
3 -
0 0
WT-
BIO - 0.1 0.5 1.0 Beatenin * * ¥
X]1

PR EVA VTNt ) PVOIETEILIZ & > TNGFO R B ZEALIZ A SN T2 5l & Bin T
LE AV VT OIENT 2 35 Z 78 o 72, BIOZ i N1% ONGF D& {5 IR ELE DVET 1-Th HIEH T
M BARPTS, B BARTrkAD BAG TR REITITIERMBE & il L CHEEZEIT e o 72,



NGF mRNA P75 mRNA TrKAmRNA

sion to control
ssion to control
sion to control

expres
(Normalized to GAPDH)
~

expres:
(Normalized to GAPDH)
~

Relative

expre
(Normalized to GAPDH)
~

Relative
Relative

Control BIO (1.0) Control BIO (1.0) Control BIO (1.0)

X2

Westernblot{ELw Yo % VW28 AR BLE O T L  BIOIIN (24FER]) ONGF&E F 5 Hl &
IR & el L CAB AT o2 (X 3),

Control
(untreated)

X3

LU EOFER D & HEFIBGHAL TIIWnty ) Py OiE AL IR B K FNGF O FEBLIZ BN e 2 &
DRI T,

(3) FEHEZE ML B> DRI C & 7o MHER MRS 2 Real ~time PCRICNT IR 2 & 9y b7 4 L (A
FRIZCON2DFEBLMILOOCCN family & FLlE LW 2 E 3o 72, & BICEE S TR 2 A 7 1EHE
ZEPESE R O MERIBSCRELAR 121X RIEMEH MAY D 9 HTINF- @ K 0 HIL-6DF B0 @ < MEHERIARK
FARRPNIZCCRE DR BUAS RIEMESA MAY & RIFREFRBL L T\ D 2 & DR S iz,

—J5 TCCR6D YN /1 T do % CCL20IFZEVEMERI B TP 12 S8 3 2 e L 7223, & D R BL BT RIEMESA A
7(IL-6, TL-1B,TNF-a) X0 H{E -7z,

LU THERIARZE R 381 D Wnty )™ FvE S 985 Gl RS OO AT & BB TR K D PR 3R
FDFRORE L LT Wty PMIE RN R AR R FNCF O R B B 543 RIR s I B W
TIEWnty) ™ FVEIA D RF- R EEEAZ B b » TW A RIREME R STz,

A Bl D AT 7> & IR S0 T B 2 A 97 IEHE 28 MR B b O HERTAGRELS T A I X RIEMEH MAv D 5 5
TNF-a £ 0 & IL-6 DB & < MEHE R BGRRR N ICRIEMEH MAVIC X 0 BBLRFE SN D
CCL20/CCRE6 D FEBLNMER S 172, Z D Z & 75 CCL20/CCRE AN IR Hr D HMERI B A MEIC B - L T
% AIREME SRR S AL, A 1R 1L EMERT AR (IE 5 2> © 8 MEICE 238 TO) TR D RIEPEH MV IC
K DremaBUCBE L T N T 2R EERH D EZ X TN D,



32

2017

(SAKAI Daisuke)

(10408007)

(32644)




