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BT B KA XAHA MDA w0 P2X4 6 Ak i R mm B HAY 2R K R XA B AR RMA X R, ik @85
AR A AR RAR T RS AR SR oA AP 208 KRB R I 44 3 40 s R (B F KXOR, M ST B ARAT AR IR 3 4% R
0.25 mL/kg) , B A 20 (B AR i B MR AR AL | ) LI 41, n=15) Ao dph) 5 28 (KRB fRgm ok AR R S 35 M 8 2 KRB &),
3t 28d, i@id MWT #fA5 S AU 09 5 BB, 38 3 SOMAT W A 52 36 K R 09 18 34 2245 F-ak ik, @33 & & ¥ i 47 P2X4
F2 BDNF % & & ik, i# it RT-PCR 4547 £ 32 B F IL-1B. TNF-o #= NLRP3 #) mRNA & & , i# it & & &7 iF 2 #7 p38MAPK #=
p-p38MAPK 9% & ik, LER . % 2week dweek A= 6week, BRI 20 MWT 42 5 B 28 K (P<0.05) , ) 7] 20 MWT AR 28 A 5
(P<0.05), % 2 week, A28 K R MNCV 1L £ £ 3 (P>0.05), % dweek Fv % 6week , 27 208 MNCV %5 xF 18 41 [44K.( P<0.05),
Fpa) 740 MNCV #4828 40 5F 3 (P<0.05), A7 28 P2X4 F= BDNF & & % ik %5 3¢ 18 204+ 3 (P<0.05) , ) 77 28 P2X4 F= BDNF &%
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ABSTRACT Objective: To explore the relationship between the expression of P2X4 in spinal cord microglia and the inflammatory
response and pain threshold in rats with diabetic pathological neuralgia. Methods: The rat model of diabetic pathological neuralgia was
induced by high-fat diet combined with streptozotocin injection and divided into 3 groups: control group (normal rats, intraperitoneal
injection of vehicle citrate buffer 0.25 mL/kg), model group (diabetic pathological pain model, injected as above, n=15) and inhibitor
group (rat diabetic pathological model, injected with minocycline through intrathecal catheter), for a total of 28 days. The mechanical
withdrawal threshold is used to evaluate the palm response to mechanical stimuli. The motor nerve conduction velocity of experimental
rats was detected by bipolar needle electrodes. The protein expression of P2X4 and BDNF was analyzed by Western blot. The mRNA
expression of inflammatory factors IL-18, TNF-a and NLRP3 were analyzed by RT-PCR. The protein expression of p38MAPK and
p-p38MAPK was analyzed by Western blot. Results: In the 2nd week, 4th week and 6 th week, the MWT of the model group was lower
than that of the control group (P<0.05), and the MWT of the inhibitor group was higher than that of the model group (P<0.05). In the
second week, there was no difference in MNCV of rats in the experimental group (P>0.05). In the 4th and 6th weeks, the MNCV of the
model group was lower than that of the control group (P<0.05), and the MNCV of the inhibitor group was higher than that of the model
group (P<0.05) ). The expression of P2X4 and BDNF protein in the model group was higher than that in the control group (P<0.05), and
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the expression of P2X4 and BDNF protein in the inhibitor group was lower than that in the model group (P<0.05). The expression of
P2X4 and BDNF mRNA in the model group was higher than that in the control group (P<0.05), and the expression of P2X4 and BDNF
mRNA in the inhibitor group was lower than that in the model group (P<0.05). The mRNA expression of IL-13, TNF-a and NLRP3 in
the model group was higher than that in the control group (P<0.05), and the mRNA expression of IL-18, TNF-a and NLRP3 in the
inhibitor group was lower than that in the inhibitor group (P<0.05). The expression of p-p38MAPK protein in the model group was higher
than that in the control group (P<0.05), and the expression of p-p38MAPK protein in the inhibitor group was lower than that in the model
group (P<0.05). There was no difference in the expression of p38MAPK protein in each experimental group (P>0.05). Conclusion: The
P2X4-BDNF signal of rat spinal cord microglia plays an important role in DNP, and the expression of P2X4 is increased in spinal
microglia activated during DNP. Inhibition of microglia activation can significantly reduce P2X4 expression and inflammation Level, can

prevent thermal hyperalgesia and increase the pain threshold of rats.
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HEDRPE EE M 22 M5/ ( Diabetic pathological neuropathic
pain, DNP )2 R e i DL it I e 22—, AP 2 H
TR R AP W PR AR e B, 3052 DNP 521
B EE R AETE BT NIRRT, 530 DNP (995 #LAE £k v AN
FERTEAE . DNP [ JR R T WA OC 1Y B0 R 3R < AR A
FAMAE PR, F 2L LS & MURREOT 19 2 o iRz |
LLIZ M B R SR 0 FR SR UL Pt ol /b A B A AL N AL
VA G (K= I P = i S T o o= g o A= L T S St
FEEEEAE IR 5N S A0 M A A AT,
T P2X RN 2 A = A/ NI BT A B v R GR T 2 A 3
I HR A R RS, BT P2X I 32 fAIE R P2X4 3 A 754
TN BT A A, (HASTE A 22 S0 Bl TR I BT 4 A S /NI T
A %) DG BR T PR 001 P2X4 15/ I o A R TSt B Ao
2275 3% H - (brain-derived neurotrophic factor, BDNF), jfif BDNF
S RIOCHE M BT, SN BTN - fhEITE S,
Ho 505 MBI 1D, P2X4 S0E T LA/ I e I3 400
Jilt BDNF, 3 /2 DL A A 22 P PR BP0 AU B, ASBIFSE
et B R BT 2R 5 DR B HE W TS , 1R R B /NI T 4
JifL P2XA4 ) 305 FIUHE B o o B Aot 22890 T BRL A8 S S s AN
IR
1 AR 77 1%

1.1 ST 4 i

L1.1 SEBRER  MEE Sprague-Dawley JoA i I A B (1A
H# 200-220 g,6-8 JAliE ) W IR i ve stk SEs s A IR A
Al o R SR B SRL & v, BRI RS 22-24°C R
9 50% G HRFA S 12:12 /N S i) AT 5 iR ROK &
NEPREE 1 J o A S o P AR i AR A DGR #E T
1.1.2 #EERIRIRIE MM RBIEE KR 2 SO R AR R
I RIRE (H 22%05 15 . 48%f KA 5 AN 20%48 11 BT 4H AL,
SIESH 44.3 kI/kg) 1 A H J5 MG & 1B IR A4 1 3 (STZ;
30 mg/kg,ip ),

WURSTHRIE : STZ VRS 1 )5, 25 IR 1 i >7.8 mM sl %5 i
MR >11.1mM K BRABIA Y 2 2 BRSO A

1.1.3 SEB4M4H  ARME SEOonk K RBEHL A LA =20 - X e
CIEH KB, B8 S B A AR R 22 vhiik 0.25 mL/kg,n=15),
TR ZH O PRSI B PRI, (8] b3 S, n=15) , #5041
(R BB PRI BAMEASE Y, R SRR 5 7 8 B R 8 1 2
5 KR O LA R LS 15 Bz (A1 ik R RS T JEE , o
N ETE KA R, n=15), 3£ 28 d,

1.2 ik

1.21 7AW HLAMAUE B {E (Mechanical withdrawal
threshold, MWT) & i X&AH Fl von Frey 422X AR 3k ) 7k
WT S AT VAL o 1 von Frey T 22 it Jin £ 436 fim iy Hs g, DA
0.13 g JFiR, —EFFEEEI R ARGR M o ik %) 20.1 g (#uk
{8). #EAR 1 mm AHETE SRR R 7t 25 A
AL o am a1 A N e ol =109 iy A M= 2 N e R 7 W ST
BIHE)RF ORFU R AR T7) o J5REL 2 4340 i Ta] e 22 2
R R B LATE RN, ANATS UL 1 5 o ira T2 5 B
AT

122 iIEsh#ZfE S #EE (motor nerve conduction velocity,
MNCV )RE R EUBREE G S5 S O, 8 AR 51
NG A S — et [ LR E S 2 A LR S E AL, (i E
BREH B IR TR I S W i (A T, I8 I Ao (AR A
FHE 37°C o (i HEERAE RGN L IRIUA L MNCV 2,
MNCV= (A& 5 FEE RS Z A B ES )/ (BB AL B e R
)o

123 WNRALRPRIEAER KEURBGAIE, B RA
21, 4 100 mg FiZHZU5)5 1] 10 mL RIPA 24 57 i 4%
WO A, T BCA R & E HiE P eE A
124 BHRKENEHE Yok KR DRG 14U F 8 [ 5 BNl 43
Bro BRER BT R MBI EVK B E 30 min, 2.0 IR UTRE
10 min, FfWcE _EIE T, AT SDS- 28 P47 Bk e e Jie FiL Tk 43 8
BRI EfPA,0.1% Tween 20 (TBST) =i F##HE 2h, S5t
P2X4 —4i(1:300) .BDNF  fudiiR b p38 2R FiE b H—
R F G (BT p-p38MAPK; 1:500 #if¥) . fdi p38MAPK(1:
500) /NPT B- WLBHEE 13 (1:800) 76 A1 [H] A9 2% il 4 Cad
o BB TBST Pk 3 W, B 10 min, 55 BAR SA AL YT
B i (1:1,000; b5t rh LA FDEE R TIEE 1 /N, 78
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TBST Hrjgeis ) , (i R s A A2y 2 sl G (e A=t
HABRA R A IFIEE .

125 @S - €& PCR  {fi f§ SYBR-Green Supermix ., /1
Light Cycler 480 REGE#ATIEIY 1Y , (M L4-L5 Jr Brrhf i
f 4 ng cDNA FI TRIzol® (& [EFEHR G HE/RBHE )AL il i vy
Uil . PCR Z& G145 95°C 15 3Bl iR i BEIRER , SRS 2
40 MEFH) 95°C15 Fh( A5 ) [60°C30 FP(GR & )F1 72°C 30 5
FI3 HEPEER (IERA ) . B-actin & Ak FIFERRHEALIG ISR {1
222997 HE mRNA ACEAHXT R A G

{4511 SPSS 17.0 4K AFRFBCRIERT 4207 . I LI 498D
. UL SRS B S )7 2 TR T
AL LR AV FEAR RS, 4 P<0.0S I, 2 5t AT e 2

2 FR

2.1 7AW MWT
% 2 week 4 week Fl1 6 week , BT 2] MWT %%} B 2H B
(P<0.05), #7120 MWT BRI T+ 55 (P<0.05) (5R 1),

L3 St ot
= 147K MWT(n=15)
Table 1 Behavioral Test MWT(n=15)

Groups 2 week(g) 4 week(g) 6 week(g)
Control group 14.37+3.58 15.82+4.15 14.65+3.75
Model group 6.71x1.44 4.25+1.25 2.88+0.74
Inhibitor group 10.62+2.08 9.43+1.77 10.47+1.58

F 11.572 9.027 10.337

P <0.001 <0.001 <0.001

2.2 MNCV ®yillE
5 2week, LI KB MNCV TS24 53 (P>0.05), 45

4week FI%5 6week, BiFIZH MNCV 5 %t B8 2H R4 (P<0.05) , 1))
72 MNCV SR TH 55 (P<0.05) (£ 2).

< 2 MNCV HJillE (n=15)
Table 2 Determination of MNCV(n=15)

Groups 2week(m/s) 4week(m/s) 6week(m/s)
Control group 55.27+6.38 57.31+7.41 56.46+6.88
Model group 49.61+3.19 41.58+5.22 35.25+3.14

Inhibitor group 51.83+3.77 53.27+6.38 49.14+4.26
F 10.833 13.496 9.185
P <0.001 <0.001 <0.001

2.3 EQTEST
FiRIZH P2X4 Fil BDNF % 4 35500 B 24H 18 (P<0.05),

I 20 P2X4 1 BDNF ZE [ 5 1k BB 81 248 F&45 (P<0.05)
(#3).

& 3 BEHENES 4T P2X4 1 BDNF EHFiE(n=15)
Table 3 Protein blot analysis of P2X4 and BDNF protein expression(n=15)

Groups P2X4 BDNF
Control group 1.05+0.04 1.12+0.08
Model group 1.94+0.16 1.98+0.20

Inhibitor group 1.13+0.10 1.07+0.04
F 8.536 11.449
P <0.001 <0.001

2.4 RT-PCR 4 #7 P2X4 #1 BDNFmRNA 3%
i@ id RT-PCR 43#r#f P2X4 Fil BDNFmRNA ik, FiRIZH

2.5 RT-PCR 43#f

HiRIZH IL-18  TNF-o Il NLRP3 ) mRNA ik % %) 20

P2X4 F1 BDNF mRNA kB0 AL F+15 (P<0.05), IfIFI4L  FHe(P<0.05) #5741 IL-18 . TNF- #1 NLRP3 ) mRNA 3£

P2X4 £ BDNF mRNA FiREAMIRIL AL (P<0.05)(F 4),

IRBHM IR HIEAR(P<0.05) (3% 5).
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& 4 RT-PCR 43#f P2X4 1 BDNF mRNA FiA(n=15)
Table 4 RT-PCR analysis of P2X4 and BDNF mRNA expression(n=15)

Groups P2X4 BDNF
Control group 1.02+0.03 1.06+0.05
Model group 1.91+0.17 2.01+0.19
Inhibitor group 1.16+0.12 1.08+0.07

F 11.644 9.825
P <<0.001 <<0.001
R 5 RT-PCR S #f7 K FEFEF mRNA FRik(n=15)
Table 5 RT-PCR analysis of the inflammatory factor mRNA expression(n=15)

Groups IL-18 TNF-a NLRP3
Control group 1.04+0.04 1.08+0.03 1.01+0.01
Model group 1.95+0.18 1.94+0.17 1.98+0.20

Inhibitor group 1.14+0.08 1.08+0.05 1.05+0.06
F 9.668 13.257 10.411
P 0.024 0.005 0.016

2.6 EAENTES T p38MAPK BEER{L
FAE p-p38MAPK # I RIAEO I TR (P<0.05) 410

il 712 p-p38MAPK £ K IR BB L IR (P<0.05) , £ 52 56
K p38MAPK  HRIA T2 5+(P>0.05) . (K 6).

* 6 EEENTE 4T p3SMAPK/p-p38MAPK ik (n=15)
Table 6 Protein blot analysis of p38MAPK / p-p38MAPK expression(n=15)

Groups p38MAPK p-pP38MAPK
Control group 1.05+0.06 1.03+0.04
Model group 1.08+0.08 1.96+0.18
Inhibitor group 1.03+0.02 1.06+0.05
F 10.445 12.305
P 0.158 0.003

3 g

HMNEDRE BRI 2 S A LR 0 o WD P 2
TR RG2S . W R AR R R S R S
PSR 1 R MRS, DNP 1R J 2 — AN 2t i, &
2 SPEAN IR B SR T , S0 2 R S I R R SRR, R
PRI AL SR A FIE 5 T 7 A TR A 7 ZE AL
OO S 2 R Gk AE R L, S B AT AR ]
W T G H AT B 07, S DNP 1 % SRR T fe i 4k
008190 5B/ VIS T 2 O PP 28 2R G B S RS 4 L, 7
WoB R A O TR 2GR AR, /N T4
3% 3 A A IR A, T 5 [ R A TRk B s
D TR B 5 — ZR A Ak, AT 7 28 70 1l 25 5 440 L £
I R RER S Y € o N AL L J E P N ik .
PEPEIR S TR K B 22 (0 TE SRR W, A1 4 25 R e i
TS ECA B INBE TR ARG

AKIF i Aok e S R AV 1 25 1 K LR % & T DNP,
S B IR BRI R L2 5] 1) MWT I MNDV i 8
ERIF i AE ] TR R A R . 38 FEATIEGE bk B

M DRI A B T 00 /0N e I 4 L 38T A P2X4 ek B fE
FOEIR BRI N 1Y) & Jr BB T 1 Bh S P2X4 KT 5 i ks
FPEIRAAT R —30, WA : DA P2X4 AP/ NI B 40 B¢ it BDNF
2 DA & P2 PR PR A PR BB R, /NI S A0 B B 11 24
FRAERGE IR AN T e i, JRFEAS T DNP K U B
/NS TR AR LA P2X4 #1 BDNF (3615, 41, ABFST 45 % 1]
/I8 i 5 48 i v % P2X4-BDNF {5 5 & 48 m] BE 1 7 K B
DNP, Z5& HISWFFE M. FEiX LBl 7 P2X Z R A
P2X4 B Bk /N AN D RE A BRI 1, IR5 /NI 4n
i - AT S A A R,

TEABEFT A, UK (4 B EN 78 Al RT-PCR 7R , B8 K LG
BEIY P2XA FEIRBEIN . AR , B I BRI /I T 4 e 2
BERCTCHOA T A 2T A MR R, A, B8/ N e BT 40 i vp
1) P2X4 1755 BDNF B, Wi BOE i 2670 3% 2o Ak,
WA, FRFFEFM . 0% p38MAPK (19343 1l B 1- BDNF M
P2X4 FH /N S5 200 i B A, DNP 518 /08 Jie S 41 At v i p38
PTG P, ARSLIGAE R, BAIK R P2X4 B LiEn T
BDNF (R, A, Shi SEUSERFSE 7R « /MBS T AN 8 19 24
FRAFINE TR e A, TR T RS/ T 40 R ) P2X4 F
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BDNF /K-, #5iW]: /NS4l P2X4-BDNF {55 al GE1E

DNP K U 0 i 070 4 e v 4 2R
RAEANMLE FAEM oy th & HE AR, JUHR TR

JAPERI A, ERA S P2X4 RIKIIHLH M A TR

NLRP3 ST /IMAEE AT BE I 15 W Js FURH OG- KA ) JEAE 1L

i, H P2X4 ZAKRER A S RANMIIN - IL-18 . TNF-a )73

oo EAWTFT T, DNP KR A P2X4 H NLRP3 Y315 78 KU

WRITIG WEREAR, KW P2X4 Z{kZ 5 DNP L2 —

f) . NLRP3 1 IL-13 TNF-oc [ J81f % B 01 E 01 T 1 T 4 hie

PR B 0 o DK BR 2R 19 45 25 5 80 P2X4 NLRP3 FI IL-1B

TNF-o (YFIAREAR, REDKIE PR R Al P2X4 2R 5 k410

il NLRP3 Filfg 4¢ 5l 7~ IL-18 . TNF-a )35
25 LR, MR AR S (4 45 RAIE B R A /) I 240 A

P2X4-BDNF {57F DNP i E/EH], 5 H P2X4 7 DNP #}

() F) A /M TR 2 P R T i, R/ o 240 MO e

TERAR P2X4 FRIKFNHAE K-, W] By 1RV 5 i SO TR ik
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