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8 . [HMW] MR ER G A ER R R AR M (DRG) 3 BYER U - 18 (ASIC3) 3Rk, M 5 0%
WHIEER, [Fk] ¥ SD KRB 0.4 mg BAETZEMIE 5 DRG it RV s R, oA Ee DRG JA B4 T
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Expression of Acid-sensing Ion Channel 3 in Dorsal Root Ganglion Cells in Rats
with Inflammatory Radicular Pain Following Application of Nucleus Pulposus

HE Qiu-lan', WET Ming', ZHANG Jin-jun', SUN Lai-bao'*, ZHOU Li-jun*, ZOU Xue-nong®
(1. Department of Anesthesiology, The First Affiliated Hospital, 2. Pain Research Center of Zhongshan Medical College,
3. Department of Surgery, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To Explore the expression of acid-sensing ion channel 3 (ASIC3) in dorsal root ganglion (DRG) cells
of rats after application of nucleus pulposus, and its impact on mechanical pain threshold. [Methods] Inflammatory radicular pain
of mature male rats was induced by application of nucleus pulposus about 0.4 mg on left lumbar 5 DRG. Mechanical pain threshold
was tested with von Fair Hairs at different time points. Expression of ASIC3 protein was analyzed by immunofluorescent detection
and Western blotting. [Results] The mechanical pain threshold was slided down rapidly and persistently following nucleus pulposus
autografting (P < 0.001), combined with augment of ASIC3 immunoreactive DRG cells (P < 0.05). The expression of ASIC3
protein reached peak on postoperative day 7 (P < 0.05). The change of mechanical pain threshold and ASIC3 immunoreactive
DRG cells were significantly inhibited by amiloride (P < 0.001, P < 0.01). [ Conclusions] The expression of ASIC3 in DRG
was enhanced in rats following application of nucleus pulposus. Inflammatory radicular pain was reduced by inhibitor of ASIC3.
The up-regulation of ASIC3 may facilitate the chronic radicular pain induced by disc herniation.
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A EECM 2 TTAh pH TR BIFST R B IX S o A%
AR S A OGN MR ¥l (Acid-
sensing ion channels, ASICs) J& pH A8 {19 3= 22K
g, Ho ASIC3 IR H U8 i B 32 vy R I
A, B 5105 K iR i A= BREE L, B3z Z R R )
B Al IR  — A LA S ROl Bl
R-1 BRI HRTTE 2 TP 90 s
BRI L e B ASIC3 YR IA RN RE = 4 B7E
R ADUAE [R] 28 5% HHAE AY REAZ SR ME R 2 B AL
X ASIC3 595 BN 5 A 1 B Z APl . AT
I 5 TE MG AL BT A [F] I 8] DR B AR bl 2
(dorsal root ganglion, DRG)_ - ASIC3 kel 2E ,
IS ASIC3 SRR MR AR

1 HHFer ik

1.1 SEIEzh#

18 1% 9 Sprague-Dawley (SD ) il AFHEP: K B 62
HOR & 240 ~ 280 ¢, T R A 2L S L
P, F 12 h BI/BSERS (23 £ 1) C L
W TR IR, H R ROKERE, BT A sh bl o
F75 4L (Blank ) R F AR 41 (Sham) R F AR +
B K98 A 4H (Sham + Ami) TR + A= HEER K
ZH (Sham + NS) BERZZL(NP) BB + BIAISFIL
(NP + Ami) BE#% + A BER K2 (NP + NS) DL}
AN [T (B U (R BEAZ 4 (NPx) (R 1) .

®1 XBRIMHERYE

Table 1 Group Arrangement of rat (n)
Group Rats for IHC  Rats for WB  Eliminated Rats

Blank 4 3
Sham 3 3 1
Sham + Ami 6
Sham + NS 6
NP 6
NP + Ami 6
NP + NS 5 1

NP 3 6

NP 5 5 1
NPx NP7 6

NP 14 6

NP 21 5 1

1.2 ERIEST
K BT IE s P HE A 100 g/L 7K & G0 S JRR 9

T, DA e i sUE LN i 25 ~ 30 mm IE
Y PIBR Ly PG R Ly ERTTRAM L 2
MENR , 2258 20 Ls DRG SR or B Hahd 4 . 9\ n)
YITF BURBAR R 15 mm, A 2 /N HE ] 455 P BORE 42 41
214k 0.4 mg, %% E T Ls DRG I, Sham ZH Ak
B, A TR b, REERTS Sham + Ami 211
NP + Ami 20 K A Ls DRG J& Bl A & 0.1 mg
Amiloride (€ [& sigma) B9257% 1 mL;Sham + NS
FINP + NS 4 AFHFUAFRR 9 g/L NaCl, AR5
I %3 30 000 U REFR LGS, & )24 5 01
P IR T, B E 2 d VB R JBs sh o AE
B i | B2 P M 0 B 1 R BRL (3 4 ) NS vh
VIo
1.3 50 % #LH1%EH 2 518 (50 % Paw withdrawal
threshold, 50 % PWT) il €

AHT 1 d ARG 3.5, 7. 14, 21 d,#%“Up-Down”
1 von Frey ZF 4 e K BRUAC M S J2 0 19 50%4)L
PRI B, 525601 3 d, A BB Tty
FHLBEEEA N2 10 min {8 HE B AR EE, 170
2RI ] A 4E R 10:00 ~ 13:00, 1 8 A5 EF 5
X0 35 75 A von Frey hair (0.41, 0.70, 1.20.,
2.04, 3.63, 5.50, 8.51, 15.14 g) /3 3%F KBS B
Ze AT R O BB AEA TAIUAR I SR, g ORI R S
B8 6 ~ 8 s, LA 2.04 g Rl 3o B k) b il 5o
B, A RUR SO A 9P DU 35 FH SR B S %
AR AHZE von Frey hair 2822001138, ZF UL [ W R
BEAE , DUJ 356 436 A 4000 328 D Py ISR B8 2 SRR, dn it
KA, DA — AT s BT — i e AGESE 6 IR
(SR P 5 SRy e U S i BT
#:50%(g) threshold = [ 10(Xf + £8) ] /10 000,
14 SEBEARAULE

RJG 7 d IR g S R 5, L 200 o/L 4
JESE s SRR BRI R B, A7 E s kA, ATV
F A FEER K 400 mL PREE S 40 o/ L 2 R H
VS VRHE VR[5 40 min, ZE VKT IBOR BRZEM 14-L6
DRG, K L 100 ¢/1.,200 g/L F1 300 o/L JHEME %
Wik 3 d, =22 CF LA LEICA CM305DX 7KZ: )
R USGE SISk Y /-, FJE 14 um, 28 TBS {32
Y 10 min x 3 WK, F SABC AT 989 6
3% M35 /3 ml/L Triton X-100 & T2 i K 3 4]
1.5 h, i il ASIC3(1:1 000, % [E INVITROGEN)
—PLTF 4 °C N 48 h, FHRIK LISE ST £ 1L
ZP(1:200, DA ) FFITC =40 (1:200,



| JemK

778 FILIRAE AR (B2 31

R WEE 2 h A1 30 min, B KA
A AL IE 8 5K, KK T oG B B UR A K
8% m e N R IBMSO R A
1% ,Image-Pro (r) Plus 6.0 X {F 47 ASIC3 5 H
LRIV Rl G X ven - A B < MBI
1.5 Western blotting

RIG 3,5, 7, 14 F1 21 d 47 R 2 L &5 o
J& , VA 200 g/L Sy s 1 SRR IR B, 7E K
T R ECE 14 ~ L6 BEAAE, D\l R A2
] 3 4~ DRG, &5 8 PR 170 1) 40 M 24 b
(50 mmol/L Tris HCl (pH 7.5)/5 mmol/L. EDTA /
150 mmol/L NaCl/ 10 mL/L Triton X-100) , #/5 %]
WKW R B R B, AU K AT 45 A
w1 BCA YA &R IR BE , FEAILEIC— 45 LA 30 g,
L 10% SDS-PAGE S LUK 5% IS AT S e ivE I
N B 5% AR A W5 RV S L TE 4 CARET S
ASIC3 —# (1:1 000, = [E Abcam) 5% $ii B-actin
(1:5 000, F[E Sant Cruz) LI H 48 h, -5 9
(1:5 000, [ Sant Cruz) Zi F#FE 1 h, FHiE
5 ECL R SO I A 52 2 5%, JH Image]6.0
BRI R 25 I EAE, SEIR A 3 W W AR
S TP A RE A H RS EE 1 (COX-2) IR BE(RLRR 25 R i
(1) B-actin JKEEAE , 19 2B FF 5 ASIC3 2R I AHXT
i, T A
1.6 SitFESH

SR £ W EZE (X 25)FR, AT
P AL S0 i R BRI A 0 1 25 40 B
FEBEAR JG AR ] A Y 50% PWT, 22554 Seit2#
T SUEFAT LSD PP LU #5517 WB S5 1) K BRUOR Hip
FIEUH T 50% PWT 15 H BB ¢ 45, ASIC3
FF 1 &4 6 250 R A S 2 1 v BE ) A TR B A
one-way ANOVA J5 2553871, P EEEH] LSD i,
43 Al i SPSS 16.0(SPSS Inc, USA) HEFT , K56 7k
#E o = 0.05,

2 % R

2.1 fTHERNER

S H KR ARR 50% PWT Z976 19 ¢ 47,
Sham £H A J5 45 W E] 15 50% PWT %5 AR Bij 22 55 A5 B
H(P > 0.05), &0 DRG J& FE 45T ASIC3 # 1]
FIBT A (0.1 mg) B 2E BEEE K 4 50% PWT ()
B ESFRE X (P> 0.05), BHEBEZIEH 1 ~

2 d, #A K EHBARM S AN BT, 50%
PWT T2 18 g(P < 0.001), 2 W BEAZ B AT K
B A= B S AT R o et i, 3 S BT R 9 R T
EREAE 3 d ZEH AT 50%PWT 5 NP 41 T
# (P < 0.01), 1 BEER K AL 0 K R 50% PWT
Bk A (P> 0.05, 8 1), KRJ5 7 d i NP K
50% PWT F& £ i AIK, 5 NP3 4] NP5 4 tbig 2
SAEGHFENL(P<0.01,P<0.05),ZAKF21d
it 50 9% PW'T 475 %4 A Hip 2 il (6 FEIK (P < 0.01,
#2),

—+— Blank —&— Sham+NS
—0— Sham —— NP
—¥— Sham+Ami S NP+Ami

t/d
1 FBAKXR 50 %HAHEEREANTL
Fig.1 Mechanical pain thresholds of different
groups of rats
1) P < 0.001, Group NP on 1 d, 3d, 5d 7 d wvs. Group
Blank on corresponding day; 2) P < 0.001, Group Ami on 1 d, 3

d, 5 d vs. Group NP on corresponding day; x+s, n =6

x2 REAFEEAXR 50%VHEBESFEENTHL
Table 2 50% Paw withdrawal threshold of rats at

different time points before being sampled

(x£s,n=06)

G Pre-operative Pre-sampled P
rou t
P 50%PWT/g 50%PWT/g

Blank 17.50 £ 8.21 22.50 £6.12 1.58  0.18
Sham 25.00 = 0.01 21.58 +7.65 1.00  0.37

NP3 17.40 = 8.83 5.69 £2.41Y 7.11 0.01
NP5 20.33 + 8.08 2.00 £ 0.36” 7.08 0.02
NP7 20.90 + 8.20 0.67 = 0.20 4.85 0.02
NP14 21.25 +£7.50 0.95 + 1.64 4.23 0.02
NP21 20.00 + 8.66 250 £ 1.65 294 0.01
F 0.59 22.13
P 0.74 < 0.001

LSD-t test after ANOVA: 1) P < 0.01, Group NP7 vs. NP3;
2) P < 0.05, Group NP7 vs. Group NP5.
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% 6 1 TRRKE S5 BEREECR MR A R RIS AR AP 2277 ASIC3 Fak A et 5% 779

2.2 K DRG ASIC3 FHI AR R AN &R

Blank 1l K DRG A /&4l 5 ASIC3 [H
PERN . BERE )5, DRG [ ASIC3 BHM: 20 fitg 1%
Z (P < 0.05), i/ 2ok 3, G s (9 o
ERPTEMIIR | S SE kA B 4 A U0 20
R (I 2), BRIG SE ST BRI A R R
Ji 7 d DRG = ASIC3 BH: 4015 Blank 2H b4 2
BTG 2= (P > 0.05), 3 BB K & B 52
6T ASIC3 (R i A BEER KA RE I il 3 5%
Jii ASIC3 FHMEAHMI IS 2 (P < 0.01,58 3) .,

A

B2 FARE7dASIC3 FEER AR R RER N LR
Fig.2 Immunofluorescent detection of ASIC3
immunoreactive cells in DRG sampled
on postoperative day 7
A: Group Blank; B: Group NP; Scale bar; 40 pm

%3 X DRG ASIC3 AL AIZE 1L
Table 3 Percentages of ASIC3 immunoreactive cells

of DRGs in different groups (xxs, n=4)

ASIC3 immuno-

Group Percentage/%
reactive cells
Blank 12.88 + 6.24 28.48 +7.69
Sham 17.00 +7.73 30.46 +4.95
NP 45.75 £9.82" 83.32 +6.00
NP + Ami 18.88 +5.96% 33.10 +7.65
NP + NS 51.38 £8.11% 83.28 + 6.60

The number of ASIC3 immunoreactive cells in DRG: 1)P <
0.05, Group NP ws. Group Blank; 2) P < 0.01, Group Ami vs.
Group NP; 3) P < 0.01, Group NS vs. Group Ami.

23 X R DRG ASIC3 & H % i%Z B Western
blotting 45 R

NP 2R T ARG 3,5, 7, 14 F121 d L
A FRAR IS B-actin YE RN Z , 7E 40 ku Ab7]
DU BE ST ARL R 46717 . 28 ASIC3 FE HENC RV A , 4%
ZARRASTE 59 ku AKCTAS I E T BT 45445 . 5 Blank 41
F1 Sham ZH LL#E, £ I [A] 55 B8 4% B0 % K B DRG
ASIC3 T A kB i LR, I Bl 25 B0 s [A] ) 4E

1, ASIC3 SR RIBZ WG, KI5 7 d BFR 2]
W 55 d BN (P < 0.01) ;BT 14 #1121 d
i ASIC3 RIk#E 7 d B R R (P < 0.05) , {HA754E
FrFRKT, L B-actin 25 R IE MR MARifE, %%
BF (] ASIC3 2 RN A% B A ) B 8 1 E 5 D
Kl 3,

NPx
ku Bland Sham NP3 NP5 NP7 NP14 NP21

o » [ -

1) 2)

£ .25
‘éé 2.0
k=]
23 ig %
$50s ]
o8 e D]

P-actin Blank sham NP3 NP5 NP7 NP14 NP2L
B3 REFREREKXR DRG ASIC3 # & K&
MBXNEERE
Fig.3 Expression and relative concentration of ASIC3
protein at postoperative different time points
Each bar expressed as the relative protein concentration to

B-actin on the graph represents the x+s. 1) P < 0.01; 2) P < 0.05

3 i #®

ATIGE R BUR K B A IR B RS A 2 AR i 22
)5 3 d, AR DRG A ASIC3 25 H ik TR 1
fn,7 d BRI IR EIR S 220 21 d, it
(RS NIk N N o o S T L T B S
FIFT 0] DRG | ASIC3 FHA: 20 it (6 386 i, Tl Ast ik
BKRBEZ R HLG B) RPE 2295 .

3.1 HWEZEXMESNERS ASIC3 LiAFX

WEFENN , e 52 K il R PR A B2 3 R
B DRG I A4 B 5 LA K Jey 0 2H 2 R Ak S5 AL o e A
[i) 75 2 S BOR I 10 SE Al Lo, YA A% by 9 i ik
O 5 405 5 IRz e %A P | SR )
A i X IR pH R AE I o AL 19 R 8z
g R TTMAT T, IR U Tl T R
% ASICs JFHi—#& i %) K+38 18 TASK-1  WEmH sz
TEHEE B E A VLA 1R G A
& OGR1, EATERSIR W & B R e vl 75 i 2L A2 i
PRI,

ASIC3 A Sy i B0R% 25 138 38 28 1) E 2L
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B R R [/ S SR (1O 2R A4 ) X L &b pHL L =i
FE SRR T E 2R RAE AT h ik A | TE R
i, Ohtori 450558 13 14 B A% i & T LSDRG -4 %
DRG , & IAEAL 2= AL 5 L [RIVE R T, K
. DRG ASIC3 FHPEAH I £ ; Omori A5 41 H
PR R S8 A SR R 2252 4 LS B Rl AR 25 FL 1K R R
PR PREEFLAL ASIC3 BHIE4H A TG AE 1L | MiAH4R
BRI B AN, $ER ASIC3 nlRE Sk
T R R BB AR G . AR5 FERE A% 1h 2 ol
PR A AR R, DRG & B ASIC3 i 33k, 7 LU
iR BEORE O B T BB 28 00 (R B AS A il At &
JU) kN T, ME A DRG J& Bl 45 F ASIC3 #
FR T B S A AP BRI 9 P 9 L, X SR B ASIC3 AR
AIRES S T HER 28 5 R TR 50 7= R AL
3.2 HEZRIERIESE ASIC3 L

A% S 56 v BE 2 R R AR R A A R AR
ASIC3 JFoR BB & vE L, WiRTE 1 A A%
PRI i S KO, FRATHEN ASIC3 /Yy b W]
REK [ T 9 P45 Hp HAt 41 i R ol 22 38 I3 1)
T ST & INREAZ L 20 5 58 T #h 2 AR S [l
A5k A B RRE RN, RE AR R BT
LR BB A AR 1) 5 A R G T 380 K 98 i A I
WA AR -1 A4 WE R | — A LA TNF-a
5 BREAEN BEATANEdE ASIC3 JFL, ffi ASIC3
FERLJRIE TR 22, ASIC3 Rk S T R IE &R T
X B LAY U SR A RE R AR, A,
ASIC3 [id F R0 1] e 5 Wk B i ph AR K IR 7
(nerve growth factor, NGF) FIfH £ 240N % PDZ 4%
FIRAY Lin-7b & A 2],
3.3 AR ASIC3 B 42 JT i B B R 1% T 1R
B EE

PR RS K 1 ASIC3 FR L LS & 28t
ISR L2 T 24 ASIC3 3 ik, pH AR 3t 7]
REffith 2 u 4 o) HERp A My o5 — 7,
ASIC3 19 540 F 3k FHE R ] BB (o #2570 1 HL A 2
TR IR Na* | Ca?45 BB 1 B % 1 K A= U2 B
LA AR, B 2 S B0 B T B X —HIL A 1 R A
5%, A, ASIC3 25 (AR G i A8 Al g2 5 | A2
TCX4 A MR I 5 — R &R N2 IR (Bradykinin,
BK) it PKC-¢ 3 15 & ASIC3 428 1b )5, 7l
6 e 28 200 R X A R LA 8 = A e
3.4 KLASIC3 AR SRR UHARBTAY

AR WG E T iR e 1 DL ASIC3 S, -

FRAG T ME 1] 5 U5 R RE TR 1 25 . BATOK 8% R 2
ASICs I A AR, BB AT 30 1 31 a1 £ 3 P Uk
Z 2840 $5 ASICs (ICs = 10 ~ 50 pmol/L)7E N
FIENIEIE , 7E pH 5.8 ~ 7.4 FRES i ok 2 45 BH by
ASICs T 28 fif B2 Ak 5 | S BP0 . 4K i BT K 9% A1) %
ASIC3 AYBEFEMEA BR, X A8 7S i i J LT T il £
FH , 3 AT 8 A A S 56 v BT K 3 ) AN BB 58 441 il
MLAR R B, e 55 T HOls K TF & (8
2004 4% B ASIC3 #PHI5F] APETx2 J&:—Fifg 35
B, AErESF AR SEGE LT B ASIC3
T BRI T 28 2% A& B 5, I Uchiyama
S 07 IR b R 2% 1 5 A2 A G b e B v R
1 ALK B (Transforming growth factor B,
TGFB) n] #l ] ASIC3 5 [H % 5 M B (1 83k, B ]
BB PIR IR YT 1 —Fh P s ] R R T

Zi b, AR R AR DRG #Z T ASIC3
Fok FIREBEAZ R | AR g n] RBAR F
T LR SE A O A, RIESE ASIC3 S5
[ VR 9 R T AR L T B R AR, AR IR
EIFRBBCRBIR Y | SfRHE ] S S AR
12 A 2 AR AL T B Rk dE 5

SE WK
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