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The present study investigated the role of central GABA 4
and GABAG receptors in orofacial pain in rats. Experiments
were conducted on Sprague-Dawley rats weighing between
230 and 280 g. Intracisternal catheterization was performed
for intracistermal injection, under ketamine anesthesia.
Complete Freund's Adjuvant (CFA)-induced thermal
hyperalgesia and inferior alveolar nerve injury-induced
mechanical allodynia were employed as orofacial pain
models. Intracistermal administration of bicuculline, a
GABA 4 receptor antagonist, produced mechanical allodynia
in naive rats, but not thermal hyperalgesia. However,
CGP35348, a GABAg receptor antagonist, did not show any
pain behavior in naive rats. Intracisternal administration of
muscimol, a GABA 4 receptor agonist, attenuated the thermal
hyperalgesia and mechanical allodynia in rats with CFA
treatment and inferior alveolar nerve injury, respectively. On
the contrary, intracisternal administration of bicuculline also
attenuated the mechanical allodynia in rats with inferior

" These authors contributed equally to this study
*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
E-mail: 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.

117

alveolar nerve injury. Intracisternal administration of
baclofen, a GABAj receptor agonist, attenuated the thermal
hyperalgesia and mechanical allodynia in rats with CFA
treatment and inferior alveolar nerve injury, respectively. In
contrast to GABA, receptor antagonist, intracisteral
administration of CGP35348 did not affect either the thermal
hyperalgesia or mechanical allodynia. Our current findings
suggest that the GABA, receptor, but not the GABAj
receptor, participates in pain processing under normal
conditions. Intracisternal administration of GABA 4 receptor
antagonist, but not GABAg receptor antagonist, produces
paradoxical antinociception under pain conditions. These
results suggest that central GABA has differential roles in the
processing of orofacial pain, and the blockade of GABA,
receptor provides new therapeutic targets for the treatment of
chronic pain.
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Fig 1. Effects of intracisternal administration of bicuculline
(50, 100 ng), a GABAa receptor antagonist, on head
withdrawal latency time (A) and air-puffs thresholds (B) in the
naive rats. Intracisternal administration of bicuculline
produced a significant inhibition of air-puffs thresholds.
Arrow: intracisternal injection. *P < 0.05, vehicle- vs. drug-
treated group, n=8 animals per group.
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Fig. 3. Effects of intracisternal administration of muscimol (50,
100, 1000 ng; A), a GABAA4 receptor agonist, or bicuculline
(50, 100 ng; B), a GABAA receptor antagonist, on thermal
hyeperalgesia in rats with CFA treatment. Intracisternal
administration of high doses of bicuculline produced a
significant decrease in the head withdrawal latency response to

thermal stimuli in rats. Arrow: intracisternal injection. *P <
0.05, vehicle- vs. drug-treated group, n=8 animals per group.
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Fig. 4. Effects of intracisternal administration of muscimol (50,
100, 1000 ng; A), a GABAA4 receptor agonist, or bicuculline
(50, 100 ng; B), a GABAA4 receptor antagonist, on neuropathic
mechanical allodynia in rats. Intracisternal administration of
both muscimol and bicuculline produced a significant
inhibition of air-puffs thresholds in rats with inferior alveoler

nerve injury. Arrow: intracisternal injection. *P < 0.05,
vehicle- vs. drug-treated group, n=8 animals per group.
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Fig. 5. Effects of intracisternal administration of baclofen (0.1,
0.3, 0.6 ng; A) a GABAg receptor agonist, or CGP35348 (30,
300 pg; B), a GABAgp receptor antagonist, on thermal
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significant decrease in the head withdrawal latency response to
thermal stimuli in rats. Arrow: intracisternal injection. *P <
0.05, vehicle- vs. drug-treated group, n=8 animals per group.
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t} oFgA e ol GABAs 527] tiEAQl bicucullineS
2ot EZS op7)skgl=d) Hlste] Al AEARS who
A¥FEel bicucullines Folatd oldFFo] 23]
A= STk o]k 2 GABAL T&7] AL oF7]s)
i paradoxical anti-allodynic 2}-8-2> A4 B sk
Adygy dAsitt. AdFENA  carrageenan©]t}
CFAZ 954 55 TEATIE HFoA AR o=
2g5k= GABACl ®19) AN ¥ = AZEAIEY GABA
B7} 93] Z7lekalstl[44,45], oleld AE Ave
S7HF8 GABAY #8& Apdabd ¥ tEA 2
sl z1E&go] Yebd & oe 2s Hoerth #
ATOlME Al 3]6H oldESol wAs A
T2 TFZE GABA, 87] tEAQ bicucullines
Tt oldeTE 23y Ak ol2ldt A3

A= 5ol TS wel= GABAY o] o
Adelr T oz vk 5 Qths A& HojErh 1
Y GABAx FEA th&ACl bicucullines AN ATFZE
2 Folatd AAEN] g8 oldETE sl o
AeHAARE, GABAg 871 t@AIR] CGP35348-2> obF-
s mAA] Eesink ol e A¥d e A
"ﬂ/‘i SR AHgo] nhHo] Uehb= GABAA Al
< GABAy, TEAE Fato] Yepdtia dddr
%ZO] HEASE Aol FEollA] GABA, 78715 *hdsto]
el A1 82H8-9] 7172 ofd 7k EdstAl
WA A GARE A €] I o] 57} wigkete]
Eftfs A0Z Btk AlAAEA O o] 48
GABA, 7877} sz ol FE$} cation-chloride
cotransporter]l 2J3l] ZHE = FEE Foto] o]Foixitt
[46-49]. 53] CI' o] & F4 3} cotransporterolli= 0]
AJE W2 0]EA]7]3= Na-K'-2CI cotansporter (NKCC) 2} Al
E 9Z §E3R= K'-CI cotransporter (KCC)7} ATH50,51].
A3 0 F NKCC AIE W) O o] &8 7M7)+ 28-S
YR ™ KCCE AE Ul O o] §55 127 2
= UERdTE H dAqRelA d5o] skl W s
£ 550 ar 0]29] F55 ZH3hk= NKCCloH KCe27}
Hofgith= Zlo] Harte vl gl #d el oj¢hd AdE
oM o5& Axshz A7 $21C] lamina 12} 1T F-2] ol A]
NKCCI mRNA #&o] F7Fsl3lar, Al MaEef| A CI o] &
SE7F A veRdths A52]E Baskqlk B uEx
A7 0 o w Hpztel gl A A4 KCC2
o] AA|[53]% A=, KCC22] T3 A = CI o]29] Al
Egro s WA Es wol A5 AlE W (T o2 &
7} S7¥etA "tk olg} o] NKCCl 2o F7hskAY
KCC2 Talo] ofAo] AE Y CI o] 29 s=7}F T7Hs
“Fejell Al GABAx 78717F @4 3E o] CI o] 2F =7t &
A HH CI o]20] AL Bto 2 {-EFof uhd L7t St
Aol BR=0 2 Yeh)A Hu54-56]. ©]2]3t A3 Ayl=
GABA, 78715 &8 2Ho| & ¥ o|deZ ¥ A5
o =23 QQlo] & 4 rl= AL HojFuh
ol e AdANE Tt Hu A GE A
GABA, 527] th&dAIQ! bicuculline> F5<o 23k
ARk, AgEe oal] A o] dETe 28] A
itk 13y GABAp 5871 tiEgAld CGP353481_
obidl S UERgA Eaksith ol st
GABA +&7|= 871 Fwel wet %o
Zol & fg=2th= A& EO%TH%, 53] G ABAA *’F
71 PgdElelA AR S5S 2dE Eul 0}
Yt T5o] g dHela s 23]y $Fe ¢
T AthHE AS HojErh o]el - GABA, ?%712
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F3to] YER= paradoxical anti-nociception &F
T4 78S rgsAd ARS skt F
b EAzEE R gl JloR dddt
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