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[fBE] BB WEARS £ (electroacupuncture, EA ) Xt 2 B R 75 1 2897 ( diabetic neuropathic pain, DNP)
FREEI A B 8 LA K 1S TR AR A 25715 (dorsal root ganglion, DRG) B P2X3 ZIRFLIRRIFEM . FiE LK — K 50 B
SD K EBENL N XS IRZE 8 RIS REZH 42 H, 1 B2 25 T i R W AR B IR 45 /N5 B B IR A2 TR R (streptozotocin,
STZ,35 mg/kg) W IETESTEE L K B DNP 80 X B 2H LAK AL ARDRL R 3R 31 45 741 6] 50) B IO AT AR R 2 v Tt 5, a8t
L PR A R Bl atE— 2D 23 BRI (DNP group ) S RMTHL A IGIT 4L (DNP + EA group) . HLEHR YT X8 XU
CHEEZHT CBATIGHIR 2 Hz, 3 1 mA JGYT 15 min, 5 2 mA JGI7 15 min, B H 1 R, IEIF 7 0 MBS
TR ZE 0.5 JEIAY 16 1% & URHE BU (insulin sensitivity index, ISI) & 0.5 .7 J& %5 i Ifil 4 ( fasting plasma glucose,
FPG) 7KAE A, 5 R FH BN A5 2 R i v A SR I A B o i e AT 5% 05,7 JRI S Bt 357 d 6 AP S0UUS 2 4 R 1)
( paw withdrawal thresholds , PWTs) i) 75 £k ; R F S 2 5L 3E L5 DRG P2X3 2R, 5200 — 4% DNP & )
MRS M A4 (EA + Vehicle group) Fl P2X3 i ahI41(EA + af-meATP group) , BT I, EA + af-
meATP group T BLE T RATZE R BUZBE T S aB-meATP(0. 6 pmol/L,100 wL), EA + vehicle group Xl
SFAERIRERY PBS S i, HoAR THUARTE , AL, S5R OS5 BREA K RLULE , BRI ZH K Bl s B s i 1l 7% 5
JAJG 1L B RREAR(P < 0.01) MR SR 7 G FPG BIEFHE (P < 0.01) BT EEr 2 BUE R
(GEREIIE N 69. 04% ) ;QPWTs ; 5% BRAT HLAL , BORIZE K BRXUN PWTs BT AR (P < 0.01) , 3EH] 2 #4 DNP &
B SRR LU, AR R Y7 2R SRR Y7 5 2% a5 82 HH BEXUI PWTs B9 8 35 9 fin (P < 0.01) 5 M5 AL AT
20 LA, P2X3 SRR PWTs BB REAR (P < 0.01) , GHIETEN KL INZE R LR ;150 B LA, R 2
KELLS DRG P2X3 FHEANMIZRIE I W (P < 0.01) ; SRR HAL, AL EHA P 4L R LS DRG P2X3 BHEAT
JaFR B R (P < 0.01), Z5i6 (RS A REE L T LS DRG P2X3 SZ KA A0E5E 2 & DNP,
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Inhibitory effect of low frequency electroacupuncture on the P2X3
receptor in dorsal root ganglion of rats suffering from type I1
diabetic neuropathic pain
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[ Abstract] Objective To investigate the effects of low frequency electroacupuncture on the P2X3 receptor expres-
sion in dorsal root ganglion (DRG) of rats with type II diabetic neuropathic pain. Methods Part 1;Fifty normal SD rats

were randomly divided into normal group (8 rats) and model group (42 rats). The rat model of type II diabetic neuropathic
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pain was generated by high fat and high sugar diet with a single intraperitoneal injection of streptozotocin ( STZ, 35 mg/
kg). 2 Hz electroacupuncture was administered at ipsilateral acupoints Zusanli and Kunlun for consecutive 7 days. Insulin
sensitivity index (ISI) was measured at 0 w and 5 w, and fasting plasma glucose (FPG) was measured at 0 w, 5 w, and
7 w. Paw withdrawal threshold (PWT) was measured by mechanical pain threshold, and P2X3 receptor was determined by
immunofluorescence. Part 2 ;Twelve rats with diabetic neuropathic pain (DNP) were divided into EA + vehicle group (6
rats) and EA + af-meATP group (6 rats). Rats in the two groups received the same EA treatment as Part 1. Rats in the
EA + af-meATP group were injected with P2X3 receptor agonist af3-meATP (0. 6 wmol/L, 100 wL) into the ventral sur-
face of each hind paw every time before EA treatment. Rats in the EA + vehicle group received the same dose of vehicle
(PBS buffer) as a control. Pain threshold of the rats were measured. Results (1 Compared with the normal group, the
ISI levels of the rats in DNP group was significantly decreased after 5 weeks of the high-fat high-sugar diet (P < 0.01).
Two weeks after STZ injection, the fasting plasma glucose levels in the rats receiving STZ were significantly elevated (P <
0.01). The type 2 diabetes model was established with a successful rate of 69. 04% . @ PWTs:The PWTs of rats in DNP
group were reduced compared with rats in the normal group (P < 0.01), indicating that the type 2 DNP model was suc-
cessfully established. Compared with the PWTs of DNP-controlled rats, the 2 Hz electroacupuncture significantly increased
bilateral PWT of rats subjected to DNP from day 3 after treatment (P < 0.01). P2X3 receptor agonist a-meATP greatly
reduced bilateral PWT of EA-treated DNP rats compared with that of the EA + vehicle group (P < 0.01). @The immu-
nofluorescence essay showed that P2X3 receptor expression in bilateral LS DRGs in the DNP group was significantly in-

creased as compared with that in the normal group (P < 0.01). The increases were inhibited by 2 Hz EA in 15 DRGs

compared with the DNP group (P < 0.01). Conclusions

2Hz electroacupuncture can effectively treat the type II diabet-

ic neuropathic pain by decreasing the expression of L5 DRG P2X3 receptors in rats.
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( chronic constriction injury, CCI) 5 5 A9 #1 22 5 B
F©C . H3CT H 43R YT DNP St 51447 DRG
P2X3 2 G AN TR AR FHBLERA 15 AR
W ARSI AUE o BRI FL B X 2 7 DNP BEAY R
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et SPF ZefEdE SD KRR 50 H, R HE (150 =
10) g, W 19 v Bl A 2 g L g 52 56 8l ) v 0 [ SCXK
(912008 — 0016 ] , Hy #ir V1. H = 25 K =% 3 ) 5% 4 A
FEH A FE [ SYXK (#7)2013 - 184 ], il 37 i 1] 1F
R ERLZS T Wh U7 25 Bl W b HERSURL T ) (R SE 5 3 )
Al ) | BEROR BLZE T e moE IRDRL, 24 A iR
KB IR T 12 h/12 h,
1.2 EE5HAE

150 2 SD KRBT 58 4 BEHL 73 41 ¥ 43 ) IR
H(n=8) G (n=42), %R kL
Fro XML LA R B AR (72 5% o R +
10% ¥4 + 10% RS + 2% MEBE + 0.5% HR
B+ 5% ERY) WIS B RIS Z Pt Tk
S ITUATTED 0 J4 = A5 m AR R 5 RS I K B s T
I  fasting plasma glucose, FPG) , FH i i 25 IiE figs
u%%%( fasting plasma insulin, FINS) TEAL R 5 £ HUk
P, 1B 5 2K BUBFE AL (insulin sensitive index, ISI)
R 1 KRR 4 DL /DN 371 4t 5 k44 T 2 ( streptozotocin,
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STZ,35 mg/kg) HEIETEST 1 U, X BRALAL 45 F AH [F]
AR IR 2 R TESS . T 7 F 43 FPG A
KB, AR E B = 1101 mmol/L, [w) B 955 14
TFE= 15% & AL, s RO IR 1 2805 2L
JA Y ( diabetic neuropathic pain, DNP) il £ i 2
TSI T Y R SRR 2 — P BEHL 23 1 B 4 ( DNP
group,n =38) FMRAIHLEHBITLL(DNP + EA group,
n=9), HARBBNARMES T LS,
1.3 REfFm

A EHIR T2 R BT E 5, R AR Y OB
CREHT CRATIR( SRR ILIEE)
FFH0.25 mm x 13 mm %ﬁ‘,ﬁﬁ‘ﬁﬁ?ﬁﬁ%&ﬂ{ﬁ
R 28 il A, 2R 2 Hz, SR E S 1 mA BT 15
min,}ﬁ 2 mA 497 15 min,;ﬂé 30 min, HLEHEIT T
F R RS 7 R R W AT T IR, X
20 BRI T RIS IR Y T AR ) Y [
1.4 Z=REM¥ERNE

o3 TR m BRI 3R 0.5 7 JEX 3 A ] sk
KRET ARG b 8 FASE AR JE47 35 R ILm, R
% I 5L 5 1l B {X ( Roche ACCU-CHEK Perfor-
ma ) M 5 25 2 MBE(E ( FPG, mmol/L) .
1.5 BRERUE

Gy TR E SR SR 0 J8\S R K 7 A B U] A
FERRESEAZIK 12 h f5 IRIERU0LZY 2 mL, %
1E29 30 min, F 4°C 3500 r/min &.0> 10 min, ] 1
VR R P U ELISA T510 52 12 15 3 e J¥
ARAEAN IR FEARUE LI 1Y A g5 (EAERRHERN 2, T 1F
DIBRAS IR 2R . BRI SR B R B T 5
i 15 ZABURRMEFE £ (insulin sensitivity index,ISI) =1 /
(25 MR x 2SHEIRES ) =1 /(FPG x FINS) |, JH(H
RARTEZ A SO S IBCH: B SRR
1.6 #HliHE SN E

S350 F IR E A IR 0.5 .7 R K HLARIRYT 3.
5.7 d 3X 6 AL, SR FH 30785 R i i AU I A B
WU 2 B 455 iR B ( paw withdrawal thresholds, PWT) ,
YEOUU - X5 (A R R AL o 5 4 1 6 s, EIDIL
BB 1B, DN R DR BRUE T SR N I W BR R 10
min, TF R B2 #E (15 1A 3B & MR R R
) % THLACR A28 Von Frey 2210 4 & 2
(0.5 mm) BT REJG 2 g, BT 2438 8 sh Vg
B, emeZ AL E B A 3 B G xR BRI
PUBRI S, RIS 1N 0 g FFUR DL 2.5 g/s 83
(Ramp =20 sec) , H. 2 K U™ A 46 R K2 5 55 ROl

WA 50 g, DI KRR RS2 46 20l i 5 1K,
FoIR R /M B3 YCFE, B E R 5 min,
1.7 HRER}FEHKN LS DRG P2X3 [HH 4 A
RiXER

(1) FEAREE

KEUH 10% (0.35 mL / 100 g) K4 585 1
JORTE , 160 2% &8 O I, AR BRER K (4 °C T8 ) & 420
2 T E SR 1, O B A,
R 4% Z B FEE 150 mL, )5 H 500 mL 4%
22 56 PRI A S D0 R T, PR RO R R LS
DRG,4% Z KBRS EE 3 h,15% 30% JE
BRGSO FE K, W AGHE R, - 80 CARAERH

(2) P 56 AR AL K B LS DRG 1Y
P2X3 FHPEZ I8 15 0

L5 DRG #ATUKEYI R (14 um) JRE0 R I Tk
HEZRMAR I L, PBS ¥ 10 min x 3 IK;
TN 10% h2E 1M 37 CHFE 1 h LUE A AR Rk
DA IRPT R B P2X3 Pk (1:2000) 4°C B & 1
s PBS Pk 10 min x 3 K, %1 Alexa Fluor® 488 11
FPi 1eG (H + L) 37°CHFF (B 1 h(1:800)
PBS ¥ 10 min x 5 K (GEG) , BETBE R R nyise
JEHEIGR B R, 6 R NS IE I A
1.8 il P2X3 #zh7 of-meATP XF{K 57 B £ 5E
e 1E AR #

IR Ry B S 5 — 20 56 UE AR A L B X
DNP RYBURVEFHE T 5 T DRG P2X3 SZ1KFH 5%,
SRR L B i BT R b, SRR T 12 H
DNP KEFEAL 7 HHEFZH(EA + vehicle group,n =
6) F1 P2X3 #5714 (EA + oB-meATP group,n =
6), HATHiE I, EA + aB-meATP 2H T %K
EA VA Y7 0T F R B BE T 3 9 aB-meATP (0.6
pmol/L,100 pL) . EA + Vehicle 2113 5 45 51 & 1)
PBS S P, Hor THmI T, A DML ]

1.9 SitFEaE

SEBSEHE ARTEL £ FRUETR (3 +5) R, 2411
FEEH] ANOVA K 56 5 28 1] P PR L AR LSD K 6
P LB ST FEAR T KSR, P < 0.05 HESFAS

g
2 #R
2.1 KB STZ EEBTRER E S0 B EHBIsH

T

5] IR AH LA, A2 R R IST B AIR (P <
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0.01), W1,
2.2 KR STZ EHEiEARE R 8 R =B mEEL

EXT R LA, STZ {45 3 d M STZ 15 2 JA
Ja B R R FPG TR (P < 0.01), W2,
2.3 {RSAE X DNP X RSBS00

EXT R LA, i AR S BT AL ZH K R PWT R AR
(P < 0.01) ; 5HEA A H R, MM L £ 9697 41 R R
PWT J}&E (P < 0.01), WK1,

R KELSTZ TSI ISIZ84L (x +5)
Tab.1 Changes of ISI in the rats before STZ injection

R 1] () papiiskcl TERZH
Time ( Week) Normal group Model group
0 -4.50 £0.08 -3.93+0.12
5 -4.22 £0.25 -5.08 £0.07 **

TE: SR "P < 0.01, (F&EF),
Note. P < 0.01, versus the normal group. (The same as in the follow-
ing tables)

F®2 KL STZ BT FPG 24K (x +5,mmol/L)
Tab.2 Changes of FPG in the rats before STZ

injection
A a] (JA) Xf R ZH S K|
Time (Week) Normal group Model group
0 4.84 £0.17 4.89 +0.08
5 5.85+0.19 5.69 +0.08
7 6.20 +0.30 21.90 +0.77 ™
—=— IE% 4 Normal
409 —e— BLR4] DNP
—— (&S EHE ST 4l DNP+EA
354
304
C)
@ 251
=
Ay
wx 20
& dede
151
T EA
0 T T T T T T
0w 5w 7w 3d 5d 7d
HL4HIRYT Time after EA

TE: SXHRALEES: P < 0.01; SHBLLE:#P < 0.01,
1 RS ER X DNP KR PWT (9520
Note: P < 0.01, versus the normal group;
P < 0.01, versus the DNP group.
Fig.1 Effects of 2 Hz electroacupuncture on bilateral paw

withdrawal thresholds of the DNP rats.
2.4 K L5 DRG P2X3 ZA A RIEER

wWmE 2 Fros, 554 b, B4 R R LS
DRG H1 P2X3 ZAFRKIRMEZ (P < 0.01) ; 5HIL

Fde AR L EHIA YT 4K B LS DRG o P2X3 324k
Tk (P < 0.01),
2.5 P2X3 ZEHZF off - meATP F{RIT A $1H
e AR F

S e R #R, P2X3 i sh A 4 K BRI PWT
FEAE(P < 0.01), WK 3,

3 i

PRI 2 7 B A T N A 1 02 e e 2 —
FI BT 4 Biobt o s 3 2 7 42, T 2 OB PR o5 T
90% ', 2 FUHE IR I I 01 L B 20 AR | HR
AR B IR AR DL KOs AR AR A I LB A HLBR IR
AR B T — 2 5 T N MEERR b 2 B
2 FRUKHE R H DLIF A RE , R [ 3 10 e e 2
BT, BRI R —Z 25 b 2y . =27
FP MR RS S HAF 78 ™ 5 2 W R, K30
I FH 32 B BRI s AL GEnEE S MR8 SR 25 H
WXMELLERLT AT R A8 AR Y TR
Z—" FEJRIT DNP 704 R4 A0 R 5, AT
VE R0 £ BT BEE T 8 H 697 DNPY Y (B
M F I R & e W52 /0 /B FPLEER B 8, B Al
DNP JAI7LEET R PR FT 5 EL R 8, A7 e BT R 4T
RIGIT DNP B HL A 5%, 42 JF 5T & 0 4 #3697
DNP, ASE 5 1 U J AR A0 B 51 %5 DNP K BRLAY
DRG P2X3 ZZ & T HifE 5T

2 AR PRI 14 & e HILER = 5k g i AR S
S TR AZ 0, W AP O AR s R A
S SR A 1o e AR A SR B S /N R STZ TR S i
BRI H AT AT A A2 2 RO PRI I PR SRR AE A4 7
2, B 5 iR AR AR R S S A
BRI A B Je FL L2 b & MR > %
A A AR IR A TR RUBE S KT, IR A
IR STZ 45493 16 & Ty g, 161717 51 e 1t 4% T g, A
LT 2 AU R I PR & A A ISR
T AR B R SR A/ N  STZ 7 5 i 2 i
752 RUBRIRAG T 2 JE AT 75 A w20 BI , DA o
DNP #58  TiiAR SE 56 v i g = AR 32 KRS RS,
AR A RO 5 28 MRS B R A R T
[ 5 ZAPT, BT AR IS TG STZ(35 me/kg) Je , &5
HE AR 8 b, Tl S 2 RUBE R LA, STZ
A2 JEG , dE AR 2 R B B I 2 T R, %
B 2 BB DRIR S & T A2 B, 5 AR dE S
DNP REAFHRL . X DNP Ak BREAT lL £H 697, 45
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Normal group

35%
30% —
25% —
20% —

15%

H

P2X3
Positive expression rate

10%

5%

0% T

DNP group

Normal group

2Hz EA group

N
N}

NN
N

N

DNP group 2Hz EA group

T S IR RS . P < 0.01; SEIHA A #P < 0.01,
B2 K L5 DRG P2X3 2K FHPEZN M A 321k

Note. **P < 0.01, versus the normal group;*P < 0.01, versus the DNP group.

Fig.2 P2 X3 receptor positive expression cells in L5 DRG of the DNP rats

R R R YT S, AR AT IR 7 41K R AL
PR [ B (v TR (P < 0.01) , BiBAIRAA
BT RENS B 0 2035 DNP,

DNP 5 J&] [l v b 28 Xty PEBG 0 A OC, W e &
Fes 388 2R IR T Mot BRI T
BT RS 32 R P2X KRS Y mT A Bs
WP TUI — A W SR Tl Ca®t (Na® (K*
I, o P2X3 324K i B R 8 TR
PEfE BTN DRG #igot B0 B35 24
R B o AR 2R g WoOR, 1 BE IR 1 R
( streptozotocin , STZ) 155 1) K F. DNP £ 71 if | P2X3
ZARA T/ DRG A28 o0 MR S N7 FEL T 38 55, 200 i
P2X3 Z Mk ik b OY,  P2X3 % M R Bt
PPADS . TNP-ATP 4 fig #1 ] DNP K B 9 8 2
20 SiIRNA T30 P2X3 2 145 R 3% 35 L fE Vi
12 P2X3 Z AR BNF] af-meATP 5|38 A4 K B B

REPS S AEAR S o, FR AT & B DNP AR B K R
DRG P2X3 SZAARRINW 5 TX B, e gh 3R
H] DRG #H£:7T P2X3 SZK7E DNP Hif g s 2EH

Tu %5 FE CCT 5T 19 4 295 B P A 780 vp 22 B0
FL T BB 1 A AR A BB ML AR 10 0 AT 5, ik
b DRG P2X3 Z KB RIK 18055 P2X3 2 1438 5 7
VR (A LU O, 3% B L B A 104 DRG P2X3
ZIRPIHRE M FE LS5 CCI A 20 PRI 0 459 1
o HEAT A TG R AT T DNP J2& & A7 7E Al
FIBLE . FEARBFFE T, FRATE I 2 He HLEFFERERAIR
DNP K 5 3 % [ B, AT i — 20 B IR 7 K B DRG
P2X3 2K FE IR 7K, H. 2 Hz HLAEXT DNP K BLAY
HURAE I REBE P2X3 Z KB B0 7 aB-meATP $5 4T,
L 28 SR W AR AR L 4T X DNP A9 W46 -5
# DRG £ P2X3 ZIRmEIEAE X,

AMF 5 38 3 WL I AT L X DNP K LAY 33
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40
—— 54 EA+Vehicle
35 —e— P2X3¥F 74 EA+aB-meATP
30
C
£ 254
=
(=9
& 5
i 20
154 aa oa 42
0 T T T T
0d 3d 5d 7d
H4HAYT Time after EA

T g 24P < 0.01,
3 P2X3 ZARBESHH LT DNP KRR PWT 9520
Note. 2P < 0.01, versus the EA + vehicle group.
Fig.3 Effect of P2X3 agonist on the analgesic effect of
electroacupuncture on bilateral paw withdrawal

thresholds of the DNP rats
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Ko AMFFE MR T BAHARYT DNP B AL , R
W R EFIAYT DNP 4R L T RA R

& £ x W

[ 1] World Health Organization. Fact sheet No. 312. Available from
http : //www. who. int. Accessed 13 January 2013.

[ 2] Candrilli SD,Davis KL,Kan HJ,et al. Prevalence and the associ-
ated burden of illness of symptoms of diabetic peripheral neuropa-
thy and diabetic retinopathy[ J]. J Diab Complicat,2007,21(5) :
306 -314.

(3] FhEGID, FEBF, EFH, 55 A RS R U 28 I8
YRR R [ ], v [ B2 A A B 2 7, 2002, 18 (2)
128 -131.

[4] XuGY, Li GW,Liu NG, et al. Mechanisms underlying purinergic
P2X3 receptor mediated mechanical allodynia induced in diabetic
rats [ J]. Mol Pain,2011,7; 60.

[ 5] Tu WZ,Cheng RD,Cheng B,et al. Analgesic effect of electroacu-
puncture on chronic neuropathic pain mediated by P2X3 receptors
in rat dorsal root ganglion neurons [ J]. Neurochem Int,2012,60
(4): 379 -386.

[ 6] B %, ka0, 55524, 45, SD ARl 2 BOWE e B Y i1 8 57 &%
AHSCHRARBYIE [J]. sSh¥ A kR ,2012,33(6) : 91 - 95.

[ 7] LiJ. Pharmacotherapy of diabetic peripheral neuropathy [ J]. Clin
Medicat J,2012,10(4) : 49 -51.

[ 8] Berman BM,Langevin HM, Witt CM, et al. Acupuncture for chro-
nic low back pain [ J]. N Engl J Med,2010,363(5): 454 -
461.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

JUEE RS BRI R R 2 IS (M. fH A
BeAtl 518 R 2010 , MR RLEHOR d kL, pa22.
GiF IR, MEET, SF. AT ID A L TR TR PR
FIFZems [J]. PE g% 2011,31(7) ;613 - 616.
Spady DK, Dletschy SM. Dietary saturated triacylglycerols sup-
press hepatic low density lipoprotein receptor activity in the ham-
ster [ J]. Proc Natl Acad Sci U S A,1985,82; 4526 -4530.
XA . 2 T DR R BB A 45 e S [T]. R
I S22 AL 2010,16 (12) ; 212 -214.
Rodrigues Filho OA, Fazan VP. Streptozotocin induced diabetes
as a model of phrenic nerve neuropathy in rats [ J]. J Neurosci
Methods,2006,151 ; 131.
Negis Y, Aytan N, Ozer N, et al. The effect of tocopheryl phos-
phates on atherosclerosis progression in rabbits fed with a high
cholesterol diet [ J]. Arch Physiol Biochem,2006, 450(1); 63
- 66.
TR, 20 RIPEHE, A5, R I0T im0 B R /N B AR A T
FESL AZEEE 2 BIBEIR R R B BIE S [T]. P S
AR, 2003, 11(3) : 138 - 1411.
A RRLL, A, S R R R IR TR 0 2 BORE IR
KRB SR [ 0] P BRI AL R ,2002,10(5)
290 -2941.
Dang JK,Wu Y, Cao H,et al. Establishment of a rat model of type
II diabetic neuropathic pain[ J]. Pain Med,2014,15; 637 —646.
Chattopadhyay M, Mata M, Fink DJ. Continuous delta-opioid re-
ceptor activation reduces neuronal voltage-gated sodium channel
(NaV1.7) levels through activation of protein kinase C in painful
diabetic neuropathy [ J]. J Neurosci, 2008, 28 (26 ). 6652 —
6658.
Hong S, Wiley JW. Early painful diabetic neuropathy is associat-
ed with differential changes in the expression and function of va-
nilloid receptor 1 [ J].J Biol Chem, 2005, 280(1) ; 618 —627.
Chen CC, Akopian AN, Sivilotti L, et al. A P2X purinoceptor
expressed by a subset of sensory neurons [ J]. Nature,1995, 377
(6548) . 428 —431.
Shi L, Zhang HH, Hu J, et al. Purinergic P2X receptors and di-
abetic neuropathic pain [ J]. Acta Physiol Sin, 2012,64 (5)
531 -542.
Migita K, Moriyama T, Koguchi M, et al. Modulation of P2X re-
ceptors in dorsal root ganglion neurons of streptozotocin-induced
diabetic neuropathy [ J]. Neurosci Lett, 2009, 452(2): 200 —
203.
Chen Y, Li GW, Wang C, et al. Mechanisms underlying en-
hanced P2X receptor-mediated responses in the neuropathic pain
state [ J]. Pain, 2005, 119(1 -3) . 38 —43.
Burnstock G. Physiology and pathophysiology of purinergic neuro-
transmission [ J]. Physiol Rev, 2007, 87(2) : 659 —-797.
Wang W, GuJ, Li YQ, et al. Are voltage-gated sodium channels
on the dorsal root ganglion involved in the development of neuro-
pathic pain? [J]. Mol Pain,2011,7; 16.
Dorn G, Patel S, Wotherspoon G, et al. siRNA relieves chronic
neuropathic pain [ J]. Nucleic Acids Res, 2004, 32(5) . 49.
[¥FBH] 2016 -05 -03





