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We investigated the role of central P2X receptors in
inflammatory pain transmission in the orofacial area in rats.
Experiments were carried out using male Sprague-Dawley
rats weighing 230-280g. Complete Freund's adjuvant (CFA,
40 1 1) was applied subcutaneously to the vibrissa pad to
produce inflammatory pain. The intracistermal administration
of iso-PPADS tetrasodium salt, a non-selective P2X receptor
antagonist, A317491 sodium salt hydrate, a P2X,/; receptor
antagonist, S-BDBD, a P2X, receptor antagonist, or A438079
hydrochloride, a P2X; receptor antagonist, was performed 5
days after CFA injection. Subcutaneous injections of CFA
produced increases in thermal hypersensitivity. Intracisternal
injections of iso-PPADS (25 1« g) or A438079 (25 or50 1 g)
produced significant anti-hyperalgesic effects against thermal
stimuli compared to the vehicle group. A317491 or 5-BDBD
did not affect the head withdrawal latency times in rats
showing an inflammatory response. Subcutaneous injections
of CFA resulted in the up-regulation of OX-42, a microglia
marker, and GFAP, an astrocyte marker, in the medullary
dorsal hom. The intracisternal administration of A438079
reduced the numbers of activated microglia and astrocytes in

*Correspondence to: Dong-Kuk, Ahn, Department of Oral
Physiology, School of Dentistry, Kyungpook National University,
188-1 Sam Deok 2ga, Chung-gu, Daegu (700-412), Korea
Tel: 82-53-660-6840, Fax: 82-53-421-4077
Email: dkahn@knu.ac.kr

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License(http:/creati-
vecommons.org/licenses/by-nc/3.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, pro-
vided the original work is properly cited.

49

the medullary dorsal hom. These results suggest that a
blockade of the central P2X; receptor produces anti-
nociceptive effects, mediated by inhibition of glial cell
function in the medullary dorsal hom. These data also indicate
that central P2X; receptors are potential targets for future
therapeutic approaches to inflammatory pain in the orofacial
area.

Key words: P2X receptor, CFA, inflammation, thermal
hyperalgesia, glia
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155G AR BS AREA Fitst] Agst

B AT Audsa AsRsd 195

ge) g Ao, exo] g BB Aol
A7889) feld FYS Es

o ¥ 2 e

CFA°) 93] =5+ 954 55

AN TS L8] S8l A35=S 3% isoflurane O
7 E9Jvl33k 5, CFA (Sigma-Aldrich, St. Louis, MO)2} A2
AALEE 119 H|EE 23340 L emulsion 8-S ¢bA
o] It FARHATE A Aol A CFAE qhd 33}
Tt 19458 A S5o] HAste] = 10
AR 71A] o)A a1, 14LA 7} = CFAE FYs7] A
e Fow Fudrs AS B vk dvi19).

ol AGEA $49 5 JES AT FPd Eeps
g #2g Bl @ vy gol ARTL WE 5 U=
% A

dlo]#  A=7|(Infrared Diode Laser, LVI-808-10, LVI
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10 em HoJR 3ro|A] 90° Zt=® A8} tH19.20].
ol A=2] powers} currente= 11 We} 18.1 A= 1173}
Rom, kA A& AE3 s d=5 Jot
= AlZHhead withdrawal latency)= =73t 71kt
9 54 539 A4S Fa 2o A=E ek
At HiaS ARSI 0T, cut-off times FA LA
WA8k7] Slel 2022 AgEH%ch

o JN ofm

FFE FY7 P2X +&A A A 2§

P2X FEA] AAAE AWATEE Fofst] fs] ¢
= AFgslth s FYs] 3¢9 A AdsEs
ketamine (40 mg/kg)¥} xylazine (4 mg/kg) <3+ O 2 w5
sto] ¥ $1 31797 A] (model 900, David Kopf Instruments,
Tujunga, CA)°ll M2|& sty +45 59 47
= ey, S rEERY 25 vEste] 1EF T
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AAA|QI iso-PPADS tetrasodium salt (1, 5 5 25 sg/10
©L), P2Xos FEAIE] AAAIR]D A317491 sodium  salt
hydrate (1, 5 22 10 1g/10 pL), P2X, S22 A4
91 5-BDBD (20 =& 200 £g/10 pL), && P2X; 584
o] oA A|Q] A438079 hydrochloride (25 22 50 1g/10 s
LE AHAFEE 77 Y & A S5l vA|
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o} Ao ARE-8F k& T iso-PPADS tetrasodium salt
(Tocris, Ellisville, MO)2} A317491 sodium salt hydrate
(Sigma-  Aldrich)= 2] el GalAZaL,  A438079
hydrochloride (Tocris)2} 5-BDBD (Tocris)i= 212} 33% =
80% DMSO°l -2l Z{th.

o x2 51etd A
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488-conjugated mouse IgG (1:200, Invitrogen, Carlsbad, CA)E
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Co, Seongnam, Republic of Korea)= ©]-8-3}of #2418}3it}
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AoR fFost WFAES WAYATIA = H3FATHF .
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Fig. 1. Effects of intracisternal administration of iso-PPADS (1,
5,25 1 g/10 p L), a P2X receptor antagonist, on CFA-induced
thermal hypersensitivity in the orofacial area. The intracisternal
administration of iso-PPADS (25 xg) attenuated thermal
nociception in the ipsilateral side. There were 6 animals in each
group. * P<0.05, vehicle- vs. iso-PPADS-treated group. pre:
before CFA injection
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Fig. 2. Effects of intracisternal administration of A317491 (1, 5,
10 £ g/10 © L), a P2X53 receptor antagonist, on CFA-induced
thermal hypersensitivity in the orofacial area. The intracisternal
administration of A317491 did not produce anti-nociceptive
behavior. There were 6 animals in each group.
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Fig. 3. Effects of intracisternal administration of 5-BDBD (20,
200 £ g/10 p L), a P2X, receptor antagonist, on CFA-induced
thermal hypersensitivity in the orofacial area. The intracisternal
administration of 5-BDBD did not produce anti-nociceptive
behavior. There were 6 animals in each group.

A ThFig. 3. Faus) = 0.680; P=0.521).
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= o Fof T 302A5H 2N @S oAls] Al
2131 2AZH A BAIH 07 [ NS P
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Fig. 4. Effects of intracisternal administration A438079 (25, 50
©g/10 pL), a P2X; receptor antagonist, on CFA-induced
thermal hypersensitivity in the orofacial area. The intracisternal
administration of A438079 (25 or 50 x g) attenuated thermal
nociception in the ipsilateral side. There were 6 animals in each
group. * P<0.05, vehicle- vs. A438079-treated group.

S W8t Fig 58} 69 YERNQITE CFA Fol & 5YA)
HEadeA] A AET vlu S w wjAotw
A2 Ex2}e] 0X-42 (Fig 5)9F HolwAlE2] A=}l

GFAP (Fig 6)7} 2817 Z7hel 21& B2alsich. CFA
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Fig. 5. Expression of OX-42 immunoreactivity in the ipsilateral
medullary dorsal horn. (A) Subcutaneous injection of rats with
CFA increased the expression of OX-42 compared to the naive
rats. Intracisternal injection of A438079 (50 1 g, on 5 days after
CFA injection) decreased up-regulated microglial expression,
as compare to the CFA-injected animals. Scale bar, 100 xm.
(B) Fluorescence intensity of OX-42 in the medullary dorsal
horn. * P<0.05, naive group vs. CFA+vehicle-treated group. **
P<0.05, CFA+vehicle- vs. CFA+A438079-treated group.
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Fig. 6. Expression of GFAP immunoreactivity in the ipsilateral
medullary dorsal horn. (A) Subcutaneous injection of rats with
CFA increased the expression of GFAP compared to the naive
rats. Intracisternal injection of A438079 (50 « g on 5 days after
CFA injection) decreased up-regulated astrocyte expression, as
compared to the CFA-injected animals. Scale bar, 100 « m. (B)
Fluorescence intensity of GFAP in the medullary dorsal horn. *
P<0.05, naive group vs. CFA+vehicle-treated group. ** P<0.05,
CFA+vehicle- vs. CFA+A438079-treated group.
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T RdolA AAAIAE A S nS54E ] v
Alof Al ZolA P2X, FEA19 wado] Frhg om[31],
2YATEE P2X; FEA GAAE Fostd ol
N ARE fEE 7IAF oldEd s dtE
AT 31]. B3 X4=oll mustard oilS 2-8-3fo] 2
A= 34 x]"oﬂ BdoA FFE P2X; 84 oA
E‘

AE FTYUSHH mustard oilZ A3 FEE TFAH A2
(central sensitization)= A 4 AATH32]. o]+
A= AP ol A %/%43]_1:. E%‘oﬂ’\ﬂ:- A P2Xy
TEA7F T8k Agska vk AE Tl

2 AFelME T P2Xys F2 P2Xy FEA] A
A2l 5‘017} CFAZR e v 9354 T55 1A
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+ carrageenane Wl IlShef| FQlste] WS A%
4 EFolA P2Xys TEA AAIAE FFE Folshd
Axp=ol ok N Ed 7S 0 [33], formalin
oz 3l WA= falist S-S TaAFT
[18,33]. 3t "dwke Jjste]l F=]1% formalin 247
oA P2Xy A THE ST CM[34], P2Xy TE
A7 AgE v oA CFAE FUIALU AAEEAS
7ksto] WAsk= A8 T S AW 5ol
A8FRATH35,36]. ok oA e T AtellA
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Jgato] WS S5 S AIEIITH3T. 1Ey
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£EQITH39). ol 72 YL TxxAe] &ow
Qg FFAAFA NN Wslets AAoluAEIt A%

ik o o9 vlskE CFAE Filahd At
A7 e S uSado A Holw A el w]Aolw A
o] gAo] FTIEINTh P2X; FEA AAAE Fois)
| WFAgo] wAye Wtk ofue}l CFAS] Fo=
3 ZF71E ANAolwAFES] GAE THAaAZh o))
2 A= obdF-9e] CFATY o R WS WHAY
ZA BZo) AAoluwAEr FQ8HA Zgsith= A
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ATk mAlolwAEE 2oL A ] &4, vlolE A
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[40,41]. /33t mlAlofw A3 E= oprlal ko] FEjel
37F Sk o Sl BEo] YER, complement 3
S0 T2 AE B ¥AxY FEAE W st
zA 9] Eo] sk mAlolw AT g/ st o,
interleukin-1 34+ TNF- @ £} £ pro-inflammatory cytokine
I ATP7F vk om ABAkE | Holw A3 E AF=A]7]7]
5 Sheh42]. Hotu A s S Al del EAish,
A st AEZAY =717F ¥t (hypertrophy) 3 A= %F
e =4, Axd Aedd 2491 S1009] F7keh 2
Hato] wAEI43,44]. vl Aot A Eef o A= E
o} A 3ol A= chemokine, cytokine, glutamate”} &%
of A|&AQ1 WA Aeze] wiskel AxAbd, T

Z fasA fUH43,45-47). o)E% 5ol dx

gliosis

Epel whE Fztsulo] WAlek: 7)o FFol £l
£ AgokAE B BEoln, vobiA T
Txo AF5oR Fid Foe A= % o
Se gahs v, HolaAEE BAT 5 457
o fAe=H T AT 40 webA Aot
WA B AT Qe VIS Fe b Y
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