* 604 - Shanghai J Acu-mox, Jun 2022, Vol 41, No 6

N EHS:1005-0957 (2022) 06-0604-06 * %%g% °
BiTX STZ IS HERFEHLRE AR S8/ ERAEMRF P2X4
FF{ER

i

WRIESH, SARERE, Sas s, v, A, Rk, TR, BIER, J7 819%, MIBESF, K oT
(WL AP R 25 K52 58 = IR PR PR 2 g R R B~ Be, A/ 310053)

UEZE] B SR F B R PR 22 (DNP) KB 6 /) 2 it 240 ff AT 2 1~ 30 T R MR8 8 32 4% P2X4 (P2X4R) %
AR . Faik R 20 RAEREREME SD K RBEHLIEE 6 RAE Rt Ha 14 R 7 DUEREES STZ (65 mg/ke)
LA 1 AURE PR (TIDM) FZe i A, ke 12 ISR R DNP K BRBEAL 7 SR R AT et 2. AT AL IS A
J& 14 d TP T LA 2 Hz RRBFFT, e OOV 2 = A%, #H4K 30 min, B H 1K, BEETT d; RALTHIF
[, AMEFFl. WS RRETE. SR, PIUFBRIALL, KA Western blot ZAar A /I o 41 g
Ibal A1 P2X4R R HIFRIE. L5R  STZ VES 14 d Jo B MA SIS 1T+ (P<0.01), BRI FFE (P<<0.01), BEH
DNP K B B 2h ; 5ot B4 EL Az, B2 K BREHE Thal A1 P2XAR FIAW BN (P<0. 05) ; SHIAIL Lk, skt
21 Tbal. P2X4 & HFIEYRIED> (P<0.01, P<0.05) . £5iE  RHTHBET X DNP LAY B AT R 47 SR 1E F, FLAE
FAMLHI AT B 55 HoA R/ BT 4 A P2X4R 81 H RIEH K

(RBBIAY BRI sAET B R /NI ST A ; 5 i Y RS B 52 4 P2X4; KR
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[Abstract] Objective To investigate the effects of electroacupuncture (EA) on the expression of microglia and
P2X4 receptor (P2X4R) in the spinal cord of rats with diabetic neuropathy (DNP). Method Six rats were randomly
selected from twenty healthy male Sprague-Dawley (SD) rats and taken as the control group. The other 14 rats received
intraperitoneal injection of Streptozotocin (STZ, 65 mg/kg) to induce the model of type 1 diabetes mellitus (T1DM)
neuropathy. Twelve successful DNP rats were randomized into a model group and an EA group. The EA group
received the 2 Hz EA intervention starting from 14 d after the modeling by selecting bilateral Zusanli (ST36) and
Kunlun (BL60), once daily, 30 min each time for 7 consecutive days. The other groups only received the same fixing
operation without any other interventions. The rats were observed in terms of body mass, fasting blood glucose, and
thermal pain threshold. The protein expression of microglia Ibal and P2X4R in the spinal cord was detected using

Western blot. Result Fourteen days after the injection of STZ, the fasting blood glucose level increased (P<<0.01),
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and the thermal pain threshold dropped (P<<0.01) in the model group, indicating the success of the DNP rat model;

compared with the control group, the expression of Ibal and P2X4R in rat spinal cord elevated significantly in the

model group (P<<0.05); compared with the model group, the expression of Ibal and P2X4 dropped notably in the EA

group (P<<0.01, P<<0.05). Conclusion The low-frequency EA intervention can produce a satisfactory analgesic

effect for DNP rat models, and its mechanism of action may be associated with its inhibition of the expression of

microglia and P2X4R.
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IR IR A4 (diabetic neuropathic pain, DNP)
T — Pl DL R PR I RE, J& T L ) A PR 4
SR ERE IR o DN 5 2 I R e AR LA 1 s 38 P e
PR . DNP SEIR A R BERRE A & (streptozotocin,
STZ) ¥5'F WIRE PR SRS B FEAT BEAL, STZ 5 2 1 BE IR
P A IR R R B R S, IG5 AT L 3R 3 1) #
AP AZ 6", A7 1R 22 B 7038 i 4 0 oK BRML s g 10
AT RPN DNP AL

N IR A M AE TR TS DNP (T A R R 4 AR A,
CURCAYRIT DNP OB ALY B8R g A
fic #& 7+ T (ionized
molecule 1, Ibal) &/NRFAMMFRICYIZ —. HHE
YA S T ImJE & NS BE 52 /K P2X4 (purinergic
ligand—gated ion channel 4 receptor, P2X4R) {FfH#
2295 BRVE R b 0 o R EEAE A, P2X4R ERIA R
A, i i BBCRE IR B Bk B S T BT EE e
ez 69T S e e, A R B e R
S DNP™ ', (B BRI Ak — D R AR 7T . &
B TR, AR B MGV R a PR AL et
A REIE I T P2X4R ik LABE K R AR ) - ZHENG
Y SR 9T R A LT AT RGN A P2XAR )R
KR AR L B PR E 454015 3 00 e 2200 1, 5 AR X
DNP BEAYK SRAFHE P2X4R BT Fi/E A Rt ot ALtk
A SIS E T DNP oK B RRAR BATH BUR 2 B S
HAMT TS #ETS M /DI B4 P2X4R Rk F K.

calcium binding adapter

1 MRSEE
1.1 LR

fe Be i SD ORER 20 A, 451 & (200+50) g,
[ R 2 5t b S 6 sh 4 o O S A RL S S 5 O B A,
YFATIES Ny SCXK () 2018—0006. A F7E 12 h HIHE
T WRE 20~25 'C W A5%~55%1 PR A 7R,
VPR A R E YUK, &ERPEEIE T d JEITERSE
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WARAE. SRR P A AR A S (O Ty
SEIGCHIVINFE SR LY ot SEIR s kAT A B A
KINE o
1.2 HWRAFISNEE

BRI B & (S0130, £ Sigma), %t Thal Hiik
(ab178846, J&[E Abcam), fdi P2X4 Fifdk (APR-002, PA
%1 Alomone), 44 —H1 (7074, L[ CST), #H K
T P 22 A (HANS—200E, B 5235 46 B2 97 BH A TR
AN, R (37370, B KAF| Ugobasile), MLpE
1% (7% E Roche Diagnostics GmbH), 47K {¥% (£
Thermo Fisher Scientific), 4= ¥ & B #5 % (3£ [H
Molecular Devices), KX (Z2[E Bio—Rad), 35 EN{Y
(£ Bio—Rad), BRI (E[E Bio—Rad), # ik as
(f#[E Eppendorf), pH it (B £ METTLER TOLEDO) .
1.3 SESERENIE

20 HOK RBEHLIER 6 HAE xR, 64 14
HKREEE 16 h 528 KAUR N & & B2 F LAE
J 5 STZ VAW (65 mg/kg) , Wil K BRAA & 2SI 1
BRI . 2 BEIMARE =16. 7 mmol « L™', #URI F
B =15%LL "I ZE 7% DNP iS55 3. DNP 1& KL T

KR 12 5 R IR R T VR R By
bl

1.4 FpE

HLET T 7T 5 28 14 RIFLR, I ELE i i Aa
B R T DA S, AR AR A S A S0 K Rk 7T
MR, UK BRI 5 AMU, ZEHEE /KT 5 mm (1) 2
= HONUR B B AN RS 5 R 2 1] 111 8 4k 1 B
o FFIKE A 0. 25 mmX 13 mm FIEFRE AT A, 3F
AR AT LTI, BEHIRCH 2 Hz, SR
N 1~2mA, FRIGST 30 min, B H 1 IR, ELHE 7 d.
Xof TR 2RSS 28 2H K BT F et 2L T 4D R [0 ) B A A
AEATT T, A T AT 58, AR 8 30 min, 32 45 [F &
7 do
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1.5 $5+RHM
1.5.1 =E AN

FH 2. 75 kR I A W 5 26K BR 7 23 B I b, SR AR
0d. 7 d. 14 d. 21 d KR AAEFE.
1.5.2  #JEE e

SR FET XY 2570052 K BRI B0 79, 5 KR
T2 I R FH A SIS AR DI SR K B SR i B 2 L A
A R ARSI T, TR R B . RS ER 0 ds
7 d. 14 d. 21 d 2R .
1.5.3 ABBEHZ T Ibal A1 P2X4R 25 LK)

S AR B HUK BUB BE TS 1 DTk, I TE
S5F I3 B L 2 Y YRR I K B X L AT T B, P A= 3
IR A 0 ST E SRR R BRIFE R E . KR
BT BT Uk b, BYWPE A 55 W&, BTHL L, 5B LA
295 em AR, FH 50 mL JE 5250 HUA RS, B EC A
g K X 383 70 DI UK BROE BB TS A, TR0 IR 0K
TR H . F Western blot y46 /N 5 20 e FRic
W) Thal Al P2X4R HFRIE. B KREHEE A, A
AR, 513 S5 B 0o FH BCA R & AT 2 1A 22 AR,
FIEAT SDS-PAGE #EJ5 HLIK, 443 59 ¥ £ 1 FL Uk 28 PVDF
FEE 1o FH B%JBERE Wk 1 P, N —H7L, B RE B AR CH e
Pt Ibal(1:1 000),P2X4R(1:1 000), HZP-actin i
A (1:5 000), 4 ‘Citfi. TBST P&k 3 YU AL EdT
R PUFE | h, A TBST ¥k 3 Ik, fJa H ECL &5,
i Image J #4425 AT BB HT, it H &R B
5B-actin [ HAE.
1.6 BitZEoHh

K SPSS22. 0 AR HdE dh AT Geit 3 FF & 1E
A AR TR TR B bR E RO R E
HHE R 2 Uk ST T 2 W T vE b, R A
K P BRI K T7 2 (one-way ANOVA) Wt BT 5%, A
) P9 P EL R LSD ik, A5 £ A FF WCR
Dunnett’ s T3 73H1. LA P<0.05 RRZEHH it

2 #R
2.1 JBHKBRERELTNK

FHKR 0 d RENE, ZR LG ¥E X
(P>0.05) ; 5 xJ I 2H B A, 458 B 20 F0 P 4t 20K B 7E
7dy 14 d. 21 dBFERE TR ZRERITFE X
(P<0.01) ; SHRIA LLER, AT KRRAE 7 dIRT & |
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T, ZRE TR X (P<0.05) . LK 1,
400~

m R4
300 R
1:1@ T4 PEN FE =R
200
i
&
100-
l]_

od 7d 14d 21d

A SRR LR P P<<0. 01; SRERIZH A 2 P<0. 01
E1 FEKRAERETLIEFR
2.2 BHEKXBRTHEMETK
FHKR 0 d BB, 25 852 X
(P>0.05) ; 5 xF A Lb A, #5528 40 A F 20 KRR AE
7d. 14 d. 21 d FMEMAE BT, EZRE SRR
X (P<0.0D) . VEWLKE 2.

7 y R
Ezo— TRCTRN il
A
Al

I I 1 f
0d 7d 14d 21d

T SRHEA L P P<0. 01
2 BEARTRMAETHIER

2.3 FBHKBARRNTLIFR

FHKE 0d A7 d BRI UL, 257 g5 =
X (P>0.05) ; xR Lo, BRAYZH R BRAE 14 d. 21 d
PR ] R B, 2 A G R L (P<0.01) 5 HXf
FRA b A, A RRAE 14 d PR IRIBH B T IR, 29
Guit o L (P<0.01) ; S LR, e 2H K R AE
21 d # B B BT (P<<0.01) o FEDLE 3.
2.4 FUEAREDE Ibal. P2XAR BEHKRIAKTF

a4 b, BEAYZH Thal  P2X4AR 2K Rk B 2
B, ZRAE g1 E L (P<0.05) ; SHIRA L,
BH4H Tbal P2X4R B HRE B E D>, ZRA SR
X (P<0.05). VEWE 4. Kl 5.
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Iba1
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A
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1.0
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0.0-

2)

XA BEEA  EEE

T SRR U P<0. 05; SHERILL L ¥ P<0. 01
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0.0-
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42kDa
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Mg B wsa
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Bl PRIF A 229 (DNP) & L LI I F RoE 2 — "o DNP £E
PR - RIUA PR BB . FRA . JIF. UK
A, AR N B R MR R B AR,
FLF R R T PR 5 B B, PR R R
AV, STZ AT RME IR, el R 5 B
YA, FEOMPET s ASZIR A SR 15 STZ
7S DNP KRUBAL, STZ v 5 5 AR H B4 R B%,
SR MUAE I S BT, 7 STZ 5T 2 B e #Vs R T %, B
FRER MG 3 J&, YEHH DNP &R T .

ARZHAREHBAEMEIC, CRAX « AR « “48
TELE, BN, BEASA &, AR, #vR L,
FHAAE, FIACH 4, WIFE T A0S i ; BABHE A &,
AR, MAAFEEH, BRT =87 Ik I, BT A
SRR 77 B R, 2 = HUE W] DU PRI . A
WF FEAE W T o 2 = BT DA i B I VR T Sk
B, e BEA™. XA R B
F. BONLEKBHBEMRERZIR, GBHRARD) 3l
“CEOFREIURAS, RIS, M, JE g, B
%, o, JE LR, R, T S, T
S5 B R 25 0 BRI PR 22 R VA T I
B30 ALE RIS, IR TR
P T B T R A AR B, FAET T IR
BURACR E E B R, MRS R B = AR
© I IRYT DNP. B Fu4h R, FEF AT 4 i DNP KR
{1 AR 1

HIF E R IS P B /N 5 A e AR R R R
HTP2XAR FEPUFI P4 5 i /) i T 4 A P2X4R 26
ik N IR A M R R VR M A 2B 3R T
(brain—derived neurotrophic factor, BDNF) [f& ik,
R P2XAR BRI JE Bl A LB i, P2X4
AL N T 40 MR i BDNF R F T8 T A4
LIt BRI B kS Sam ™. T
FLAR W, BB AE A% 10 I I R T P AR TR R I
RSB AR AF AR AN . ZHENG Y 25 W ik &
P AT AT AR R UK BUARE P2XAR B S HE K
T o UR AT JIRIE 7T 2 0, FEAT AT it 40 ) DNP KRR
BHETS /N AN R IE AT BDNF ik R AESURIE
F o WA IR A — DR 5T AR YT DNP B 15 R DNP
K ECABE/NE T 40 BDNF 45 5% LAAL, R 7530 5 HAT %%
TP B /N R R AN ML AN P2XAR A5 K. BFR G R E
B, STZ VR4t A58 B4 K BRUE BE TS A b /0N 2 I3 40 e
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