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W E B/ AR KA H# KR (complete Freund' s adjuvant, CFA) i 5 #9 3% M8 A B B M 2 #h
B AT h A AR 295 (dorsal ganglia root, DRG) # P2X3 % 4K (purinergic P2X3 receptor, P2X3R).
M F ZAK (transient receptor potential vanilloid type 1, TRPV1) & & &3k, #HE K A B o HRHAT 4
ZRRETRMNE . Fik: RAKXRANE TS CFA LXK BREA. ¥ AREENTEFREDH
%t B8 41 (control, Con group) Fa3% M 41 (CFA group). A4 2 4 (baseline, BL) fni&E 5 1. 3. 7.
14, 28. 42 Ko KR NM 2 5. #4524 A M (thermal withdrawal latency, TWL) Fo AL H| %
45 J& R 4T B {E (mechanical withdrawal threshold, MWT); Western bolt # 7| {# (contralateral, Contra) & (ipsilat-
eral, Ipsi) fll L,-L,DRG ¥ P2X3R. TRPV1 & H %kik. ZR: CFA KR EM ZHEE F#EH 5 &6 A
BB ¥ & T Con-Ipsi 41 #1 CFA-Contra 41. CFA KR AN TWLAX F#EHE 1. 3. 7. 14 Ko F1K
FE ¥ Con-lIpsi 41, Fi&4% )5 B 4 B [8] 45 % B Z T CFA-Contra 41; CFA K R &M TWL &8} 8] & 5
Con-Contra /0 th ¥ £ 2 . CFA KR AN MWT T8 5 B A Bt 8] 235 8 % T 5 # Con-lIpsi 41, F
WHE 1. 3. 7. 14, 28 Xt B (% T ¥ CFA-Contra 41; 5 [F] #1 Con-Ipsi 7 Con-Contra %1 k., CFA
REMEM MWT T4/ 28, 42 KRB H I BFE(X. CFA KR & DRG # P2X3R. TRPVI &\ ki
TG 1. 14, 28, 42 KB 25 T Con-Ipsi ## Con-Contra #1; CFA K B l] DRG # P2X3R &
B Rk TH¥AE)E 28, 42 KB 2Z % F Con-Contra 2, WMl DRG ¥ TRPV1 HFH kXA LER. &it:
CFA Z R MM A B SN R 5 Hof % AR 33 % 3 85 &, KRB 8175 & b 0 R AL
w5 %; P2X3R fn TRPVI 7 4k 55 CFA A BT Hi fobi 14 B R Bfb K A An e 4, RIUEARWE
W P2X3R k3 An ¥ B £ 5 AR B 50R B9 77 £
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Differential roles of P2X3R and TRPV1 in dorsal root ganglion contributed to pain behavior
at diverse phases in rats with inflammatory pain *

WU Minghui ', ZHEN Sijia ', XU Ting ', ZHOU You ', YING Shuaiyu ', YE Siting ', DU Junying ', FANG Junfan ',
FANG Jiangiao ', GAO Hong > “, LIANG Yi '* *

(' Department of Neurobiology and Acupuncture Research, the Third Clinical Medical College, Zhejiang Chinese
Medical University, Key Laboratory of Acupuncture and Neurology of Zhejiang Province, Hangzhou 310053,
China; * Department of Acupuncture and Moxibustion, the Third Affiliated Hospital of Zhejiang Chinese Medi-
cal University, Hangzhou 310053, China)

Abstract Objective: To explore the differences in pain behavior at diverse phases of inflammatory pain and its
underlying mechanism, by detecting the dynamic changes in ipsilateral and contralateral paw thickness and pain

*HRETH: WiTLE BRBFIES (LY19H270010) 5 ERGRZAAECBONMLIIZEDH (201910344056)
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behavior as well as P2X3 and TRPV1 receptor protein expression in the dorsal root ganglion of CFA-induced
inflammatory pain rats. Methods: Inflammatory pain model was established by injecting 0.1 ml of CFA into the
plantar surface of rat' s left hindpaw. Rats were randomly divided into control group (Con) and CFA-induced
inflammatory pain group (CFA). The changes of ipsilateral and contralateral paw thickness, thermal withdrawal
latency (TWL) and mechanical withdrawal threshold (MWT) of rats were detected at baseline, 1 d,3d, 7 d, 14 d,
28 d and 42 d after modeling; protein expression of P2X3R and TRPV1 in ipsilateral and contralateral L,-L,
DRG were detected by Western blot assay. Results: Compared with the Con-Ipsi group and CFA-Contra group
at the same timepoint, the paw thickness in the ipsilateral side of CFA rats significantly increased at all time-
points. Ipsilateral TWL of CFA rats were significantly lower than those of Con-Ipsiratsat 1 d,3d, 7d and 14 d
after modeling and lower than those of CFA-contra rats at all timepoints observed. There is no significant differ-
ence in contralateral TWL between the CFA-Contra group and the Con-Contra group at all time points. Ipsilat-
eral MWT of CFA rats was remarkedly lower than those of the Con-Ipsi rats at all timepoint observed and lower
than those of CFA-contra rats at 1 d, 3 d, 7 d, 14 d and 28 d after modeling. Compared with the Con-Ipsi and
Con-Contra group at the same timepoint, contralateral MWT significantly decreased. Both P2X3R and TRPV1
protein expression in ipsilateral DRGs of CFA rats were higher than those of the Con-Ipsi and Con-Contra
group at all timepoints. P2X3R protein expression in contralateral DRGs of CFA rats were significantly high-
er than those in Con-Contra group at 28 d and 42 d post-modeling, but TRPV1 protein remained unchanged.
Conclusion: Thermal hyperalgesia and mechanical allodynia existed persistently in ipsilateral inflamed paw of
rats, and contralateral uninflamed paw demonstrated mechanical allodynia at the late phase of CFA-induced in-
flammatory pain. P2X3R and TRPV1 contributed to the occurrence and maintenance of peripheral sensitization
in the early and late phases of CFA rats, and P2X3R in the contralateral DRGs might be involved in the evolu-
tion of mirror-image mechanical pain.

Keywords inflammatory pain; thermal hyperalgesia; mechanical allodynia; dorsal root ganglia; P2X3R;
TRPVI
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Sigma) ; P2X3R (APR0O16, 3£[E Alomone) ;
TRPV1 (ACC030, [H Alomone) ; GAPDH (3683,
FE CST) ;i 2 Pt % 1gG H&L (ab6721, 3 [
Abcam) ; BCA ikl & (P0010, FEZEZK) ;
ECL X5l & (P0018, HEZELK) .

2. LU T

432 BEXTHIEZE (Control, Con group) 4b, #1%
IR R BRI AT R MR I AR AL B . Con ZHAY T HH [ A2 B
7 BV SR AH R 70 0.9% SALENIA . T s a6 K R
FEEMLEL 72325 JoNT R4 (Con group, 72 = 12) Fl1 %
P£J (CFA) 41 (inflammatory pain group, 72 = 48), +L&
FH 8 TR R B 2 RS AT 4 NS TR IS TR) A 2 L EURA
BICFA1 R (%M 58, 2=12) , CFA14 KX
(72=12). CFA28 K (72=12). CFA42 K (72=12),
J& 3 /NI TE] A AR R T Con KR T IEHL)S
42 REUM o & 4K B — 2 F TR WAL bk o i 4 2
S 5t {8 (mechanical withdrawal threshold, MWT).
— P TR G 2 S AR (thermal withdrawal
latency, TWL)

RS RUWAANGER KR TAE
SRR R VRS CFA JREE R 100 ul, B R %
IR AY

3. fedntarily

2 TR N S 56 KRR (R B T e B S R
TWL 1 MWT A 25 2H K ER AU L,-Ls DRG H P2X3R
A TRPVI & AR IATE Ol Bk DI 1) 20 S 56
WREE (LE 1D .

(1) EPREBIEFE (paw thickness): S50 K B 15
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(2) A5 ORI (TWL): £F 9256 K R
TEMNIAES 3 KRG AT RAT AR . S IR %
KR HE T AFRMEAFAES, AR YR
2542CH. fFFRREILMEERNHLEE, KLK
ARSI A B “ 7 PR R RS R 2R
e, 43 ) R S R R R A A N S R R
e, JRIRRRESRS, (ERFTUR A BRI
FABEJE, A b E BT, 0 S TR D K R
TWL. Hd5% 5 REFE, fXRZEDEEE S min, H
rh A 5 K I S T N EME ) 35E A B A4 B U E
T 3G K SRR PR R R, IR R KR AL
20s, fmimE N 35C.

(3) MU B4 2 R B (MWT): RS2
KEOERLIAEE 3 KRG FIEATRAT AR DR,
CE KB VEFE AT HIBRA 2 TgREMW L, 7
77 KRR R ARG . M 4 g FIBERETF4G, il
AR 18 ) von Frey #2 (0.4, 0.6+ 1. 2. 4. 6. 8.
15, 26 @) T BRSPS B 2 A0, it
J1% von Frey 2252555 1 “S” IFRFEE 55, KR
HH I 45 R R R S B U B S R, e “X7 IF:
BT AR AIN— 2 T FE RIS 241% 71 FE Y von Frey
LR YER BN RE 5 S PE M ORI, e “O” IRgh
FAHAR R — IR, BRI RIS 30 so 24
LB 1 IR BLfE, R4k 4 Ik, il TR
RFF, %08 Chaplan 45 77 HE MWT 1,

(4) Western Blot &5 &Ml A BENLIEFE 6
HORR UM L-Ly DRG, #&ill P2X3R Al TRPV1 4
H&RIEEN. T CFAER)E 1 Ry 14 R, 28 K.
42 RAGM5E MWT. TWL. A& B85 B 5 31T B
FH 3% [ B EG 22489 (0.15 m1/100 g) J8 i 93 56 BRIk

/e
MWT/TWL
AV VAR V4 & & & &
$ & & & & & &
H+H——— e e —
-1d0d 1d 3d 7d 14d 28d 42d
(Baseline) T T T
1d CFA Collect Bi. L-L, DRGs
14 d Western Blot: P2X3R, TRPV1

1 SERREEE
Fig. 1 Experimental flow chart
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W, TFZEEON, S4A0%. FFEIK PR
4 CTV IR ER K, PRI XU L,-Lg DRGs,
BN -80°CUKFI T IRAF . B IL50 K BN L,-L, DRG
R FEIRDUAE B, WE & AR T R E AR
IREFEAR 7 T EIEH 8% 7B 5% WARR AT H
UK, HLUK S B B0 A FRE IS () PVDF . fEH 5%
ARGk 1 h J5, 23wl 1X TBST #ike o e
PL P2X3R (1:1000). % #t TRPV1 (1:1000), 4 °C i
B, EMAZYL, ZiRENFHFE 2 h. FH
ECL K6l & S adm fr .
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BAIELE (BL) BRI 2T . SR Con-Ipsi
ZHAHEE, CFA KRR 2 B 5 FE T3 5 % i ) A
B EE (P < 0.01); H CFA K USG5 5 % 1 8]
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AR B R R ) 3 T CFA R R 2 30 (P <
0.01); P9 ZH KRR AN A2 B JE 5 3 A5 5 B 1) A
MR ZER.

2. B KR M TWL A2 4k

R0 R B A KR A AN [R] B 1) A A2 B TWL 45 4
L. Wk 3 B, PRALK R B RS TWL
Toiw % =R, HFEY Con-Ipsi ZHAHLL, CFA K& &
M B TWL TS 1. 3.0 7 KA 14 K PY/ R ]
R FERAL (P < 0.01), G 28, 42 iﬂitﬂﬂ“
i1t % 2 %, 5 CFA-Contra 445 b, CFA KR &
) 2 BH TWL T3 45 5 &I [R] 13 32 3% R % (P < 0.05
B P <0.01) 5 PR L TWL TG G %
I ] 5 B 2 5

3. B AR RE BN MWT 2216

o W A B AR AR A AN [ B ) 5502 B MWT ) 58
MUBRR D 72 8 W] 4 B, A 2H KR {0 2
MWT JEE % % 7. CFA KR EM E B MWT &5
B IJ 1] A5 340 2 KT [FH Con-Ipsi 41 (P < 0.01); 5
CFA-Contra ZHAH L, CFA K BRI 2 B MWT i 15
Ja 1s 3 7. 14 KA1 28 KREHAEE F% @ <001), T
IR T 42 RN TCH 72 s G ASE)S 28 RN 42 KA,
CFA KA 2 B MWT & 21K T [5  Con-Contra
A5 Con-lIpsi 1 (P<0.055 P<0.01) .

4, %K B e B L,-L, DRG 1 P2X3R & [
FILED

WK 5 fin, 5 Con-Ipsi 41AHEL, CFA KL
L,-Ls DRG A P2X3R & [R5 TIE 5 1. 14, 284
42 R PYAN B[] A 357 B 2381 (P < 0.05 Bk P < 0.01)

B CFA-Ipsi

skk##

iﬂlﬂiﬂ'ﬂiﬂ‘ I ‘

CFA1d CFA3d

2 FAKEE B LR R AR (72 = 6, X £SEM)

CFA7d

CFA14d CFA28d CFA42d

**P <0.01, 5 Con-Ipsi ZH[F]—H} A SAEL; P <0.01, 5 CFA-Contra ZH [F]— i 8] 55 AH EL
Fig. 2 Changes of ipsilateral (Ipsi) and contralateral (Contra) paw thickness in rats (72 = 6, X =SEM)
#%P < 0.01, compared with group Con-Ipsi at the same time point; “P < 0.01, compared with group CFA-Contra at the

same time point.
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[ Con-Contra Con-lpsi M CFA-Contra Il CFA-Ipsi
20
4 = = 17 Tt T
15 T T % T . T “
sk #h #
“ Aok Aok
» Hi ##
< 10
=
'_
5_
0
BL CFA1d CFA3d CFA7d CFA14d CFA28d CFA42d
3 BYUREUE RIS L SRR AR (72 = 6, X £SEM)
#*¥P < 0.01, 5 Con-lIpsi ZH [ —Fa] AR P <0.05, P <0.01, 5 CFA-Contra 2H.[7— I} a] fiAR L
Fig. 3 Changes of ipsilateral (Ipsi) and contralateral (Contra) thermal withdrawal latency (TWL) in rats (72 = 6, X =SEM)
*%P < 0.01, compared with group Con-Ipsi at the same time point; P < 0.05, P < 0.01, compared with group CFA-Contra
at the same time point.
[ Con-Contra Con-Ipsi l CFA-Contra I CFA-Ipsi
30
T
T I T
20 ! 1 1o T 11 L
= *A
S
s XX
10
Aok Aok
##
0
BL CFA1d CFA3d CFA7d CFA14d CFA28d CFA42d
4 BRSO A L S B AR AL (72 = 6, X ZSEM)
*P<0.05, **P<0.01, 5 Con-Ipsi Z1[A i fiAHE; "P<0.01, 5 CFA-Contra # [ —R[a] SAHEL; “P<0.05,
42p<0.01, 5 Con-Contra ZH [7]— I [A] 25 AH
Fig. 4 Changes of ipsilateral (Ipsi) and contralateral (Contra) mechanical withdrawal threshold (MWT) in rats (72 = 6, X =SEM)

*P < (.05, **P < 0.01, compared with group Con-Ipsi at the same time point; “P < 0.01, compared with group CFA-Contra
at the same time point; 4P <0.05, ““P<0.01, compared with group Con-Contra at the same time point.
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Con CFA1d CFA14d CFA28d CFA42d

KA K R A L-L, DRG H P2X3R & (AR AN (72 =6, X +SEM)

(A) P2X3R 1 GAPDH Western Blot 2477 &; (B) P2X3R 44t

*P<0.05, **P<0.01, 5 Con-Ipsi ZLAILL; "P<0.05, “P<0.01, 5 CFA-Contra ZH [Fl—f[a] SAHEL; “P<0.05,
5 Con- Contra Z1AHLE

Changes of ipsilateral (Ipsi) and contralateral (Contra) P2X3R protein expression in L,-Ls DRG of rats (72 = 6, X +=SEM)
(A) Representative band of P2X3R 1 GAPDH Western Blot; (B) The statistics for P2X3R band

*P < 0.05, **P < 0.01, compared with group Con-Ipsi; P < 0.05, “P < 0.01, compared with group CFA-Contra at the same
time point; 4P <0.05, compared with group Con-Contra.

Ipsilateral Contralateral
CFA injection CFA injection
Con 1d 14 d 28d 42d Con 1d 14 d 28d 42d
TRPV1 (100 kD) B | o e m mj
GAPDH (37 kD) [ G D awp amw| [we ﬂﬂ —
[ Con-Contra Con-lpsi B CFA-Contra I CFA-Ipsi
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Con CFA1d CFA14d CFA28d CFA42d

HH KRN L,-L, DRG ' TRPV1 & (IR N (72= 6, X SEM)

(A) TRPV1 #1 GAPDH Western Blot k77 [&; (B) TRPVI 454t it E

*P <0.05, 5 Con-Ipsi HHLL; *P<0.05, ¥P<0.01, 5 CFA-Contra 2 [F]— 7] S5 AH b

Changes of ipsilateral (Ipsi) and contralateral (Contra) TRPV1 protein expression in L,-L, DRG of rats (72 = 6, X =SEM)
(A) Representative band of TRPV1 #1 GAPDH Western Blot; (B) The statistics for TRPV1 band

*P < 0.05, compared with group Con-Contra; P < 0.05, P < 0.01, compared with group CFA-Contra at the same time point.
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FENASWEE T CFA K BRAE R PSR AN R 4k 2 ) 2
PRIEAT N ZE 58, B W3] CFA B 28 42 K
F it — Dt 5T R 1 A [F B B DRG H P2X3R Al
TRPVI1 ENFEEEMIFAT A RIER 2R, YIPH
7k CFA B4 P9 B fk £B ) 2 R AT A 3R IAE A B
i) 22 5, JAH 24k P2X3R M1 TRPVI A ST N
FOE A

AR ARGIME TIER G 1 KA 42 K0
CFA K BR fe FR ) 2 B 28 i R AT AR AR 1 il . CFA
R BRI A ST 5T R) A AR 00 A2 B R SA B SR R, R
v CFA KBS AE A 2 B ) 38 JRE 7E 50K 1) ] Py R 22 77
7. BEAEBFFTRIE 1, CFA J2 R 55 2 B i ik
16 2~3 N FFELAFE7E, iAW 545 R%7R CFA K
SRR O A2 B K T ZE D REAE 6 FH . Szt R A 52 F
CFA KB 2 B TWL TiEM G 1 RIFIG NI
PFRFBARAKCE, RYUEWEHEREFA. OAMRS
KWL R, A BRI K T IR,
SRR BB TR RS A AR U, Cui 45 UV B T4 R
SR CFA A& JRTE S o 51 L i #4036 1 B8 31 R
4, Zaratin 25 ' BT 4RIE CFA B R WiESHE S
BT R AL, MO B 21 RIKE. A
W T M2 2] CFA KR MWT T2 i 8] 535 2
FH AR, BN CFA 55K 1 B UBR o 7 3 7T 7E %6
P B SR RS B B AR A . BEATE K 20 K ke A o
W70 5 AU 22 3] CFA )5 14 & 21 K ™, K
W R AT 6 i, B Ami 20 7 2K
BRI K IS 2R AT AR AE . CFA i SRR AT NI IELE
ANFEWF A B S, TR ISR T FH 259 1 Rk
oy LRSS R AN R 5% AHE TR R RUA 2
JEE B2 R ST 100 pl CFA JRWR (1 mg 454 5 Kb #
VT 0.85 ml A7y AN 0.15 ml H 55 B Sy R s v &
Y, Cui 2 U354 100 pl CFA 55 6 1 4R 21 46
K S LU AT B VR A i AT I8 A Zaratin 25 U UK
F 150 pl BL 0.1% T & 43 4% FF B A 32 22 40 ¥ CFA
JR AT IERL, B TR M SR B CFA KB T is A J5
28 KA 2 B H BLHLAR 0 7, 2R B CFA KR
TE 2 PRI W IR R (500 . 5 A e RAHAL,
BE AT T 50 30 O 70 P 20 BPE . R R AR AR o
W22 B B R R L R PP, BRI CFA KRR {2
) 2 B TWL 5[5 B Con-Contra 2HAH LL TCBH B 22 &
et E s B e LB 3 o mkiEsE e
FW, SD KREJKES CFA 3 h J5RIH I B 5
S, RIERHBE AL Raghavendra 2 P
Al Nagakura 2 P9 th W 22 31 Jb 2K 5, (HHUMEE 1R
I8 H TR 1) 49 ) 9 CFA 3845 14 A0 10 K. FR i,
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HEDM CFA $58 P98 T 15 AW U A5 1T AE B A5 FA
LI, HUBRER A5 T 98 VI F TR e 351 2 4 40,
A Rt — DRt TR .

P2X3R A TRPV1 52 1 T % 1 54 I 1Y) O B
B P EIERER, 2K CFA VES AT f# DRG
NG EPERZ G P2X3R Rk BB L P, B
o DRG ¥ 5 P2X3R #5505 1T A bk bt e
SiRNA %, 25312 R a0 DRG #1476 TRPV1
IR RVBE T R A B0 R — PR
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