* 1392 -

B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9)

A 4 R B 1E): 2019 =8 — 12 17:30 M 4 B i Huhik: hitp: //kns. cnki. net/kems/detail /34. 1065. R. 20190812. 1006. 012. html

{1 Pannexin 15— X #p2p 1irb i 463k nf 22 i — X PP 22

WER 5 B AT AR, ERUR, EITR

WE BH WEREGEZED 1( Panx 1) £ =W
HITEFR . Fiik XHEYE SD K RATZEMIIE T #2248 o4 1
R(ION-CCI) 57 = X #2298 K A7 . K ION-CCI K iR
BEALS R P2, CCI + Panx 1-siRNA 4: %} ION-CCI K B M
XA X IR B ST Panx 1 ¢ 5 M siRNA; CCI + Cil-
siRNA £: {3 53 B 3T B8 siRNA o SR 28 [ 6% BBl Al gRT-
PCR LUIR P 2H R BR A2 M = XA &5 ot Panx 1 (387K o
K FH Von Frey Hairs 22 22 %} 19 2H < BRZ: M A A5 48 R ATLAWORI
WO N AT ITAL . 455 qRTPCR FI 145 B 306 1 45 52 44
2585 CCI + Panx 1-siRNA 2 K M = X #1245 & Panx 1

FIA W] AL T CCI + CtlsiRNA 4H. .4k, CCI + Panx 1siR-
NA 20K BRI R (6 W 5 % T CCI + CtlsiRNA 2 K F.
hie I =X Panx 1 AT LG = U4
PR S

B SERRAEIEEE (1 M PR = X 2R HE R AP
hESKE R 745.11

XHEERER A LE4HS 1000 - 1492(2019) 09 - 1392 — 04

doi: 10. 19405 /j. enki. issn1000 — 1492.2019.09. 012

= Y M 498 ( trigeminal neuralgia, TN) J&—Ff &
UL BRI PRI 2 R A A = XA 2843 3 AR 4 A IX 38
Y 52 R P R R PR TR NP L PR 2 I A R e
YORE T ERES A AR o TN TR E SN T R E A
TG, 5 H AT IE R E AT IR AN Be A IS A R IR T
TNo PRIHXT TN (495 PRI 2 i AL 09 0T 58 0k
2

(] B2 3% 422 18 ( gap junction channels, GJCs) f&
PR AH SR 48 Pt B A 28 I Y H S 1 2 — , 2T FL 3
Vv A0 MBS 3t ah A7 7 1 FRCIE (%, 7 20 B 1 15
e T AU MG 5E 5 53 A g8 AE B BRI 45 A
A5 FLAR S T AR B T SEH A VE ™ o Pannexins
& 2000 A B0 4 B3 B AR L KR RO BT DL L A9

2019 - 05 -28 #z1li
HETH: ER A RPIEIE( %5 81271162)
TEH B TRUERIRS R B> SR e, &L 230032
YEH R WEIR, &, BB ge A
TR B B LA I, S AEAE#  E-mail: wangliec—
heng@ ahmu. edu. cn;
oW, B, w4 A S0, 55 4F /E &, E-mail:
wyy1970548 @ sohu. com

Panx 1.Panx 2 fll Panx 3 =#} Iﬁlﬁﬁ!m o Panx 1 7K
FITERRZE RGN A SR rh Tz Rk, /N e e 4
i R T G S5 400 /0 5 Je 5 4 s R 22T o i
i Panx 1 AT LUEHE ATP™) 4% b 40 i P57~ (0 B
WFEEERRHEA | AIE A R, X R AE
BB T LI S B P i 2t g R S 5 .
BFFE W, KR Panx 1 (0 70500 7 A0k ™
B & Rl AR . IR I SR RS T
75 TN KR =245, Panx | ik &ThE "™ .
ZMFR PRI AIG TN KRB AL = 5 rp
Panx 1 (933K, TN [} & BAE4, HERIT TN (1) A& 95
HILH B a7 f s P 78 ] o

1 #MR5EFZE

1.1 LWz IS H AR MEYE: Sprange-Dawley
(SD) KE(7 ~8 JAli% , /4T & 180 ~200 g) , Iy H &
BER RIS PG B R BRI T A E BYR
MRS T R (23 £2) C R 40% ~50% HY
BRI SR 1 JA, 12 h/12 h 2 . H] Von
Frey Hairs 22 22 50 3R B2 M A 25 448 X3, 7 328 H
HUB R S i R =0. 6 g 14K BRUAE oy S2 8k
o R BB ML 2 B A T A2 FIHE T i 248 M 1 3
#4455 ( ION-CCI) 4, ION-CCI 4 A B st /& i i 58 1
TN iR, Hf 10% /KA @ EEFE IR 0. 35 ml/100 kg Xf
KBTI I 1 5 4 B BRI o BRI SR 30, 40 15 1S
BRI ZE 0 B HE T 4 22, ) 5-0 224k 25 4LHE R #h
ZE 13T vty FIIZE v, R I FH 3-0 22 2R B B MLAE G
RO o BT ARG R EEZNE T (RS TEE L.
1.2 KRBRITAZEMIKX  H Von Frey Hairs £1- 4k 22 |
TR B ) ik 2 44 DXl Sk )2 A LA RS89 2 o 4
fH. Von Frey Hairs £F 4 22 (1) K [A] BLAR ALK AR
T TR] ) i 3 5 B L 455 4 0. 008.0. 02.0. 04.0. 07
0.16.0.4.0.6.1.0.1.4 F12.0 go ¥— 2 KELE
— AN AL SE T 10 min, FF K RS RIS )
HEFTAT A2 M3 A Von Frey Hairs £ 42
84 A BRAS M ik Z5 48, MA 0. 008 g FF 4 11 5] 5| A B
WaRIAT AR BEAEF4ELL 10 ~ 30 s [ Bl AL IA] B
TR 10 YR LIS 2 ATUARCHI 03 B I B, S LA, ) 1 2



B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9)

* 1393 -

F87E 10 YOI h & A A /INT 6 WRBH M R A 5/
J1o BRPER VAL HE: @O $IN: 24 Von Frey Hairs £F
Y 24 32 fk I R fh 207 $0 s TR i s ) kit 0
A PEAT s A A b B 2R A S 0 e T £ 4
22; (3 AXTFRAESN: FRIA K EL I “VEAR ™ 24
IR o LA 10 min 4 faIFEHEAT 3 0 &
O o MR AN K B 2 AR UR

1.3 siRNA E&F  iZ 5250 2K B X B siRNA
( SICO01, I J{ RiboBio) I Panx 1 4% 5 # siRNA
( GAACAUAAGUGAGCUCAAA, I~ J RiboBio) . ¥
B I siIRNA AT Panx 1 F§ 514 siRNA 43 5] 5 i-
FECT &4 F 25 Wik " o 7618 4 5 3a 32 1
( chronic constriction injury, CCI) FAR 2 & J5 , fi£4
PR S A ST WG R BB ALYy 2 4, 41 8 B
fl: CCI + Panx 1-siRNA 41, 5 K — IR 4 K FUZE M HEE
AL = A2 X ) Panx 1siRNA(5 pg) £
%t 4 d"; CCI + CilsiRNA 41, L5 CCI + Panx 1-
siRNA ZHAR R 777545 CCT R BR i 3F FI M XT i siR—
NA(5 pg) o

1.4 ¢RTPCR #ill Panx 1 mRNA €8 K%
L1 4) siRNA 4 d 5, 4718 i & 1 49 10% K G4
P | PRI S E U 2 0 = S5 FRE R AN T
19 TRIzol FV3 Y 1 ml 57525 P9 78 40 WP 5, $2 I —
N AR S RNA. R )58 PrimeScript RT %
71 ( Perfect Real Time, TaKaRa-Bio, Dalian, China)
il %5 <DNA 17 PCR iy ¥ 3. [ S8 k: 95 C.
30 s —MEFR,95 °C .5 s, 60 CIEfH 20 s, 40 4>
&I ,65 °C 15 so L GAPDH 2, R 2 %%k
#4440 22 8] Panx 1 mRNA BAHNT Rk &, & K7t
K 351 Y P 5 W3 1.

#&1 Panx1 71 GAPDH 5|¥F 7%l
FEB 51975

Panx 1 F: 57 CTTCGCTCAGGAGATCTCCA3’
R: 57 -GGTTTCCAGACTCACTCTGC3’
GAPDH F: 57 TGCCACTCAGAAGACTGTGG3’

R: 5 -TTCAGCTCTGGGATGACCTT3’

1.5 Western blot #&ill Panx 1 EHE&E K%
S SRNA 4 d R AT IR S 10% KA 8
T BRIBEOE J5 O 22l = U 5. FRE R BT
A &4 1% RIPA 2% il i) 513K 25 v, 5850 i
JE L PRIBUS R 1o SDS-ZR 1 75 ot Mg 25 JIC H Uk 70 i 2
FT, SR )5 e # 1) PVDF i), ] 5% BSA( Sigma 23
Al) TEER FTEE 1 h HESHRESUA - EET 4

CIURFENIEE Lo B —HT R Rt Panx 1( 1
£ 1 000, Invitrogen /A H]) F14at GAPDH( 1 : 10 000,
Cell Signaling Technology, Danvers, D5 §% i ZE JI , 35
FE) o FREES B ( ZSGB-BIO, b st ) L K
BT PP Besk. §H Millipore Western 135 I 4
0 A S AR B AR . ECL BB AR, R
B EUR AL PR R G2 o A FF 350 A EE R A
K

1.6 SitZE4abI® SR SPSS 17.0 Goil=4 4k itk
FEO3HT BHR DL x = s oo R BRI A I ek
I (>R FH P PR 3R o 52 0 5 95 Rk Y O 22 93 BT, gRT=
PCR 455 . Western blot 45 535 % FH W I S REAR ¢« ¥
Bk e A i ds . P <0. 05 I 22 5 A e it

2 HR

2.1 KEMMRHARBEAERN A Von Frey
Hairs £F4E 22 KR SR 5 55 1 R 25 7 A B
B A . 455 R ION-CCI 41K B AR
WP B W AR T sham 41K R RIGEE 2 JAK
976 15 8 3K 2] F G [sham #H: (1.38 +0.18) g, [ON-
CCT#H: (0.22 £0.14) g,n=8,F =13.11,P <
0.001 Jo BLIA L.

25 —# [ON-CCI4L

—8— sham{

& 2.0f
=
;E 1.5F
b
# 1.0}
= *kE
B e PEe 48R e
= 0.5

00 0 1 2 3 4 5 6 7

i [ ()

El1 ION-CCI Z870 sham £H K FR AU Rl 805 78 B0 1 B 3%
5 sham 41 4% *** P <0. 001

2.2 KBE=X#2%2Z7 4 Panx 1 mRNA RiZE
CCIARJFH 2 J , I B U v 58 A ST J= B TON-
CCI K PFEMLAT I 2 4H: CCI + Panx 1-siRNA 4,
R— IR GRS MINHE T FL 1) = A28 X3k v S
Panx 1-siRNA(5 wg) #54% 4 d; CCI + CtlsiRNA #,

F5 CCI + Panx 1-siRNA £ [R] A9 7 45 CCI AR
TS FAPEXT HE siRNA(S wg) o« SAZ5IE5E 4 RFE454H
K ERBR I I Ak B, HRUHS 260 = SCpf 275 3 2ok qRT-
PCR ¥ Panx 1 ) mRNA 7K F. 455 8%, CCI +



° 1394 -

B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9)

Panx 1-siRNA 2] K fL = X #H1 £ 15 1 Panx 1 mRNA #f
X ik B B K T CCT + CsiRNA 4 (n =4,1 =
3.068,P <0.01) . WLE 2.

in

=]
T

ok

Panx 1 mRNAAR #i% &
=

0.0
CCHCtl-siRNA4]l  CCl+Panx1-siRNA#]

2 5t siRNA 4 d F=X#£5h Panx 1 mRNA fjRiAE
5 CCI + Ctl-siRNA 4 Hb4%: ** P <0.01

2.3 ARZ=X#HZYh Panx 1 EEREE 4
51 siRNA 555 4 A& 4K BURTE T 40 5E , B
2o = XA 287538 3 Western blot #3l] Panx 1 %48
257K . 455 R, CCI + Panx 1siRNA 41 K,
XA Panx 18 R IBE KT CCI + Cil-
siRNA ZH(n =4,t1=2.46,P <0.05) . #Hf qRT-PCR
1 Western blot SZI 45 SR B Panx 1 455 M siRNA
FA T TON-CCI K FL = XA 2 45 Panx 1 (95K 3A.
LA 3.

CCI+Ctl-siRNA  CCI+Panx1-siRNA

= ——
et - -——
anror

081

@

& 0.6

g [

E

= 04 £
3 02

% 0.

g

(-9

0.0
CCHCtl-siRNAZl  CCl+Panx1-siRNAZH

B3 E5tsiRNA 4 d F=XHETH Panx 1 EAKRIZE
5 CCI + CtlsiRNA 20 [t © P <0.05

2.4 =X#HZTd Panx 1 3} ARNMEBBE R
REIRSM @ 4 Von Frey Hairs £] 4 22 ¥ ) TON-
CCI R ERTESS siRNA J5 B HLAR ORI I (B . 45
7R, 5 CCI + CtlsiRNA 4 HE %, CCI + Panx 1-siR-
NA ZH BRI AIUAHOR SO B 2 & 1S, 26 4 R
Sf U] i, CCI + Ctl-siRNA 24 4(0.25 +0. 18) ¢,
CCI + Panx 1-siRNA J7(1.05 £0.26) g(n=8,F =

38.16,P <0.01,P <0.001) . ZFZBHHH] = X pee s
o Panx 1 Y223k 7 LAZE f# TON-CCI 5] & i) 95 9 8
. WK 4.

2.5  —#CCl+Panx1-siRNA#
-8 CCI+Ctl-siRNA4]

LB ) 35807 o ) 1 i)

05 |

0.0

3 0 14 15 16 17 18
I [a)(d)

B4 E5t siRNA FARVERIBERBRENTL
L U TE ST iRNA; 5 CCIL + C-siRNA £ b4 ** P <0.01,
R P <. 001

3 it

UG — R A N R T PR L
P RE . R 2 M I R T

S BRI A T i o AR TR T TN 4 2 5 I
FUREHLE], E AT 1L, TN 55K 5k = 58 24 3 934
FEO7: . BRILIRE TN R 5 THLH R B4
BORTT TR S

L5 T 30 P 252 TN B PRl =2 — , BT 5 J 45
FLACBRUE T M 22/ A TN AL, B S 5480 457 TR 30
M RIS HT RO S50 EUERH Panx 1 7 =X
P2 Z T 223k, LA R AE = SR 2 Jie A 8 o
Panx 1 #ik2s RN . Panx 1 A4 540 ¥ 18] A 5
SET I LA AL b ik, DR
TEMZZ G . Panx 1 2 5 4026 2 B0 ) 955
AR AR W], Panx 1 B 52k
PRI e A 4 22 1 PR B A 40 Panx 1
FEIR T Bh 22055 B 2 K RO A BB C RS 3 A
HUBRB B R o %W 083 15 Panx 1 4554 siR-
NA, #] TN A BB = X 2545 f Panx 1 932
ik, SR H Von Frey Hairs 21 4 22 kil K B HLAR L
IR R (B, 225 SR 22T, 30 TN K LB 78 = S 284y
Hpr Panx 1 RN, 7T LA G025 8 i = UM 29 100 B
R f5E T Panx 1 fEVES: TN % R rh il F AR
SRIFSE = UM 20 9 ORI R T B 71 -

BIRHSE T Panx 1 75 TN o (9 T B4R I L (B
e IN g BADLEI R TS 28 . 2 S50 Mgtk



B EMKFF®/  Acta Universitatis Medicinalis Anhui 2019 Sep; 54(9) * 1395 -

%‘%J‘i E(J Bﬁ/l\jzg%:zxmiﬁ/ﬁ%m%u % DNA ﬁEl %'fh H [6] Koyanagi S, Kusunose N, Taniguchi M, et al. Glucocorticoid reg—

éﬂ% E{P}}fl«’ﬁi (14] . Fl:l ij]?‘ B:iﬂj IZFI E"J DNA i %ﬂﬁﬂ(%z ulation .of A”[.‘P release from spina‘l aslrocytes'underlies diurnal ex—
N . N acerbation of neuropathic mechanical allodynia [J]. Nat Commun,
%%U%%ﬁo Panx 1 E‘Jéﬂﬁ El@"f’fﬁﬂ Hexe—"1 5&"3 2016, 7: 13102.
YA E"J%/; uﬁl A %E:‘ s ﬁ Ej] T TN B/:J E% ° ﬁ ﬂiiﬁ L5 ?)‘E ﬁ [7] Santiago M F, Veliskova J, Patel N K, et al. Targeting pannexinl
%*}FXI ,f%xd— Panx 1 E ﬁ?ﬂ@ DNA EF] %4{7](5?—‘& %ﬁ . improves seizure outcome [J]. PLoS One, 2011, 6(9): e25178.
_ 8] Karatas H, Erdener S E, Gursoy-Ozdemir Y, et al. Spreading de—
Wi, B E AL T DRG H Panx 1 5 3l ¥ J&] [ (1 2H 2 o .
151 N R, pression triggers headache by activating neuronal Panxl channels
FEM T o FERSMbFR T, T8 — -4 Panx [7]. Science, 2013, 339(6123) : 1092 —5.
1 7£ TN PV FAALE - (9] B M. = SUMZRRE K R U2 Pannexind {97
ik D], A ZRIERIRE,2018.
;}%‘ i?ﬁk [10] Wu C, Xie N, Lian Y, et al. Central antinociceptive activity of

peripherally applied botulinum toxin type A in lab rat model of tri—

[1] Punyani S R, Jasuja V R. Trigeminal neuralgia: an insight into geminal neuralgia [J]. Springerplus, 2016, 5: 431.

the current treatment modalities [J]. J Oral Biol Craniofac Res, [11] Luo M C, Zhang D Q, Ma S W, et al. An efficient intrathecal de—

2012, 2(3) : 188 -97. livery of small interfering RNA to the spinal cord and peripheral

[2]  Scholz J, Woolf C J. The neuropathic pain triad: neurons, im- neurons [J]. Mol Pain, 2005, 1: 29.
mune cells and glia [J]. Nat Neurosci, 2007, 10( 11) : 1361 - [12] Wang Y, Li X, Cao L, et al. Analgesic effect of diprospan in rats
8. with trigeminal neuralgia [J]. J Huazhong Univ Sci Technolog
[3]  Decrock E, Krysko D V, Vinken M, et al. Transfer of 1P( 3) Med Sci, 2011, 31(3): 395.
through gap junctions is critical, but not sufficient, for the spread [13] Bravo D, Ibarra P, Retamal J, et al. Pannexin 1: a novel partici-
of apoptosis [J]. Cell Death Differ, 2012, 19(6) : 947 -57. pant in neuropathic pain signaling in the rat spinal cord [J]. Pain,
[4] Bravo D, Maturana C J, Pelissier T, et al. Interactions of pannex— 2014, 155( 10) : 2108 - 15.
in 1 with NMDA and P2X7 receptors in central nervous system pa— [14] RonanJ L, Wu W, Crabtree G R. From neural development to

thologies: possible role on chronic pain [J]. Pharmacol Res, cognition: unexpected roles for chromatin [J]. Nat Rev Genet,

2015, 101: 86 —-93. 2013, 14(5) : 347 -59.
[5] Sandilos J K, Chiu Y H, Chekeni F B, et al. Pannexin 1, an [15]

ATP release channel, is activated by caspase cleavage of its pore—

Zhang Y, Laumet G, Chen S R, et al. Pannexin-d up-regulation

in the dorsal root ganglion contributes to neuropathic pain develop—
associated C-terminal autoinhibitory region [J]. ] Biol Chem, ment [J]. J Biol Chem, 2015, 290(23) : 14647 —55.
2012, 287( 14) : 11303 -11.

Inhibition of Pannexin- expression in the trigeminal

ganglion can alleviate trigeminal neuralgia
Wen Yuhuan, Zhang Yue, Zhu Dawei,et al
( College of Stomatology , Anhui Medical University, Hefei 230032)

Abstract  Objective To explore the role of Pannexin- ( Panx 1) in trigeminal neuralgia. Methods Rat models
of trigeminal neuralgia were established in male SD rats by chronic constriction of the left infraorbital nerve ( ION-
CCI) . ION-CCI rats were randomly divided into two groups: CCI + Panx 1-siRNA group which the ION-CCI rats
were received injection of Panx 1 specific siRNA to the left trigeminal ganglion area; CCI + Ctl-siRNA group which
the ION-CCI rats were received injection of negative control siRNA to the left trigeminal ganglion area. The expres—
sion of Panx 1 in the left trigeminal ganglion of the two groups were compared by Western blot and quantitative RT-
PCR. The mechanical stimulation response of the left whisker pads of the two groups was evaluated by Von Frey
Hairs. Results The results of quantitative RT-PCR and Western blot both indicated that Panx 1 expression in the
left trigeminal ganglion of CCI + Panx 1-siRNA group was significantly lower than that of CCI + Ctl-siRNA group. In
addition, the mechanical stimulation threshold of the CCI + Panx 1-siRNA group was significantly higher than that
of the CCI + Ctl-siRNA group. Conclusion Inhibition of Panx 1 expression in the trigeminal ganglion can alleviate
the allodynia response of trigeminal neuralgia.

Key words Pannexin; neuropathic pain; trigeminal neuralgia; infraorbital nerve



