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Effects of Electroacupuncture on the Expression of Cyclooxygenase in
the Spinal Cord of Carrageenan-injected Rat
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We investigated the effects of electroacupuncture (EA) on the expression of cyclooxygenase in the spinal cord
of acute inflammatory pain model. Inflammation was induced by an intraplantar injection of 1% carrageenan into the
right hind paw of Sprague-Dawley. Bilateral 2 Hz EA stimulation with 0.5 mA, 1 mA and 3 mA were delivered at those
acupoints corresponding to Zusanli and Sanyinjiao in man via the needles in carrageenan-injected rats. Three hours
after carrageenan injection, effects of EA an cyclooxygenase (COX) expression were observed in the dorsal horn of
the spinal cord using immunohistochemical method. The immunoreaction of COX-1 tended to increase in the superficial
laminae and the neck of the dorsal horn as compared with normal. The COX-2 immunoreaction in the
carrageenan-injected rat was also significantly increased in the all regions of the dorsal horn as compared with normal
one. However, COX-1 immunoreaction in carrageenan-injected rat were decreased in the superficial laminae and neck
of the dorsal horn by low intensity of EA stimulation. Except high intensity of EA stimuiation in the superficial laminae,
COX-2 expression was attenuated in all regions of the dorsal horn by all types of EA treatment. It is concluded that
EA treatment may attenuate inflammatory pain in carrageenan-injected rat through modulating expression of COX-2 in

the dorsal horn of the spinal cord.

Key words : Electroacupuncture, Carrageenan, Cyclooxygenase, Spinal cord

EES 4UE, o A
AHHEOLALL EAiER] 3
AMHOF a1 HEE gl mes zug gt 3B
Hol a2 vz RHo] /iEd HES SEAA &
4ot kg ViElE I 71ddA77 ChSHA ol AR Yck
E5] B3 222 4 mg/ked] 2T TS FAE a0E W
B A gle B og FEub gon?, 20849

opioidA 7} TABIITL Fedd b

* AR} - ZEE), BAR] BT ZENE 10 Sotslnl st syt
+ E~-mail : choibt@deu.ackr, - Tel : 051-850-8653
- &40 2005/03/21 - & - 2005/04/18 - AHER : 2005/05/24

Prostaglandin (PG) & &3] PGE2& cyclooxygenase (COX)
tHANIE & AX]E arachidonic aciddFEEA] HEY Fol+E7]
2zloll BoAdhs BHOIP. COXE Yoldh F [Axl] o8l &
Hein] o]F COX-12 iR MEL} ZRoA FREO0F Wy
L COX2E @54 A2 Boll sl FYPTY. HI2H Rol=
M SHASF (non-steroidal anti-inflammatory drug)$} £o0)
COXAaHAME BAZEAS HEN F&ZF &8 7HIEH o]
£ oMilE PGE2EE S ASGHAL A ZIcy”.

i Z48 @S] ol A5 COX-2 mRNA UHo)
e Al PGREE S 9o ¢iay 2Edu &4
ol T BOIBAL Busiu Ul S8 BEE LY
27101 74 JIA4E7] Abfiberdd F4 T &

Cefiber} thSE H4ujzh) B3 13} [ol, YR 58V

)

% 0
2 © & 2 4

- 749 -



HWE) - Heol

1 AgsE
87%! 7143t Sprague-DawleyZ EHE GEAOIIL (F)FE
) ol <8I &

S| TSI 250 ANlo o2 AEd
Yglol AIEoIrt =as @EFUES 216l 1% carrageenan
(Sigma, USA) 50 S P& Zxoll FAKSE thRL} carrageenan®®
AL E AR AEE F AT, 1210 5Y U9 salineEHE FAL

o HYTOF Lol AR 7} 7Y 80kl ABSIY

CarrageenanT AR} BAJ0] A& X1=2E AIAGIITE AHIQ
#2025 m S FA7] (P L, SM-600)0] HH3IA 2 He
= 420 ZYelo) dgchs ¥5 9ol 30270 A=t
o A7Vl Wl 2, 53, 52 T2 Vol 44 05 04, 1
mh, 3 mE H& =51

HEAS & 10% chloral hydrate (350 mg/kg i.p.)= 0}F
T 4% paraformaldehydeZ BHIE AZrh E2ZHAE E4)
A Brislal B QAP 14-50] slEdls 28 27
glol BY TAHBOFE 4ol 12817 SUHBIYTE 30% sucrose
ol 48A17F & & Tissue-Tek compoundol ZisiE 30 m 52

HEE ot 2AH2| A HEE 91510] hematoxylin-eosin
Al

2

8
. SZ2Z#E 3% methanolic hydrogen peroxideol] 305 7F
o)A X2ISHAL phosphate buffered saline (PBS, pH 7.4)%
gt & 1% goat normal serumi} 0.3% triton X-1002] PBSai|
4 A2oiA Al on] COX-1 W COX-2 (SantaCruz,
USAYE 1 g/l 315 4T Hdoll 16417 St BlEAizd
). PBSE AMIAGHIL biotinylated anti-rabbit IgG (Vector Lab.,
USA)E 420l 308 &9 HIZA13 2 PBSE MA & ABC
kit (Vector Lab.,, USA)ol A&oll4] 6027 dhSAIZCE DAB
substrate kit (Vector Lab., USA)Z 4-20l4] 587 gHIK| T
Bl BolE BIg2 7] A48 WE & YASAA 10%

BSA/PBSE Azjolil &Yt BEOE @Mslo] vlasiairh

o

5. Integrated optical density (I0D) &% % EAX2]

Hel COXwslz dgsiyl flol dEaize d53
(SDA, &7+ 1-1), LF (NP, &7} M-V), AX (NECK, &7t
V-V)O & Liro] 1008] wigollA TIXE FhHe} (AxioCam,

ol gl

Carl Zeiss, Jena, Germany)Z Esich 2F 5o 10DF=
Visus Image Analysis software (Foresthill Products Ista-Video
TesT, Foresthill, CA, USA)E 01838l 1002 pixel & B+ 10D
Z Zsiich EAARE 4@ EEHAE HAlEK e
SigmaPlot version 6.0 {SPSS, Chicago, IL}& AHS3kd Student’s
t-test® REIALE FHARSIATH

24 3

ga)

B0l S ZAMEISE BEIM BYT WET ¥ A2
AFE ZROM KA TEE HO| P8 AolE HolA At

COX-2 walo] & At Aeiiztg H58, A7y Y
BRI LPFo] COX-1 WeEh3ol tish I0DE Bladh drhes
Fig. 13} 2t} Carrageenang FASH thR79] COX-1 B+t 10D
£ ol vlal Heuizte] dEuT 1Al X6l S5t
Ak AEAXFE FAE wf R vl AE5TH ZRol
22 A7I9) Aol dEl 7YY e BAE Bk COX2=
Fig. 201141 B Hl9} 20| 278 Bt I0DE gaoll vld
Hemzh BE BjolA @R8] S7ieiirt

3000 -
N Normal
« " Control
: - BEE Low
g 2800 - Middle
% s - High
5 2000 ¢ = B )
. B
] o - N
1500 ‘ B .
8 1000 !
§ f’
0 ~ o] B e R ARE A
8DH NP NECK

Fig. 1. Effect of EA at different intensities on the mean 10D of
COX-1 expression in the dorsal horn of the L4-5 segment in rat.
Fach bar indicates the meansSD. (n=8). Note a marked decrease of the mean 100
in the SDH and NECK of dorsal born by low intensity of EA stimulation. The dorsal
horn of the spinal cord was divided into 3 regions: the superficial faminae (SCH,
laminae 1 and 1), the nucleus proprius (NP, laminae fit and W) and the neck of
the dorsal horn (NECK, laminae v and W), # PCO05 and ## P(0006 as compared
with the normal group. * P<D.05 and * P(O.005 as compared with the control group.
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Fig. 2. Effect of EA at different intensities on the mean 10D of
COX-2 expression in the dorsal horn of the L4-5 segment in rat.
Each bar Indicates the meanstSD. (n=8). Note a marked decrease of the mean 100
in all regions of the dorsal horn except SDH with high intensity by alf types of £A
stimulation, Abbreviations fisted In Fig. 1. ## FP(0005 as compared with the normai
group. * PG5 and ™ P(0005 as compared with the control group.
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Fig. 3. Photomicrographs of 30-um-thick sections of the dorsal
horn of lumbar L4-5 segments showing COX-2 immunoreaction.
A normal group: B, carrageenan-injected control group: C, low intensity EA-stimulated
group after carrageenan-niection. Note significant reduction of immunoreaction in the
dorsal horn of EA-stimulated group as compared with control group. Bar, 200 .
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