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Fig. 1. Effects of EA with different frequency on the number of
carrageenan-evoked c-fos-like immunoreactive (LI)
neurons in the spinal gray matter of the L,_s segment in
rat. Results are expressed as a percentage changes of the
number of normal c-fos-LI neurons. n = 8. # P<0.005
as compared with normal; *P< 0.05, **P< 0.005 as com-
pared with control. The spinal gray matter was divided
into following 4 regions: SDH, laminae | -11; NP, laminae
111-1V; NECK, laminae V-VI; VENT, laminae VIl -1X.
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Fig. 2. Effects of EA with different frequency on the number of
carrageenan-evoked NR-1-LI neuronsin the spinal gray
matter of the L,_s segment of rat. Results are expressed as
a percentage changes of the number of normal NR-1-L1I
neurons. n=8. Abbreviationslisted in Fig. 1.
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Fig. 3. Effects of EA with different frequency on the number of
carrageenan-evoked NR-2A-LI neurons in the spinal
gray matter of the L, 5 segment of rat. Results are expre-
ssed as a percentage changes of the number of norma NR
-2A-LI neurons. n=8. ¥, P<0.05 as compared with
normal; *P<0.05 as compared with control. Abbrevia-
tionslistedin Fig. 1.
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Fig. 4. Effects of EA with different frequency on the number of
carrageenan-evoked GIuR-1-LI neurons in the spinal
gray matter of the L,_s segment of rat. Results are expre-
ssed as a percentage changes of the number of normal
GluR-1-LI neurons. n=8. #, P<0.05 as compared with
normal; *P<0.05 as compared with control. Abbrevia-
tionslistedin Fig. 1.
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Fig. 5. Effects of EA with different frequency on the number of
carrageenan-evoked GluR-2/3-LI neurons in the spinal
gray matter of the L,_s segment of rat. Results are expre-
ssed as a percentage changes of the number of normal
GluR-2/3-LI neurons. n=8. # P<0.05 as compared
with normal; *P< 0.05 as compared with control. Abbre-
viationslisted in Fig. 1.
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Figs. 6 and 7. Microphotographs of 30-pum-thick section of the dorsal horn of lumbar L,_5 segments showing the level of c-fos(Fig. 6)
and NR-2A (Fig. 7) expression 3 hours after carrageenan injection. A, normal group; B, carrageenan-injected control group; C,
2Hz EA stimulated group after carrageenan injection. Note significant reduction of these immunoreactive neuron in the superfi-
cial laminae of dorsal horn (arrows) of 2Hz EA stimulated group as compared with control. x 200.
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Abstract

Effects of Electroacupuncture with Different Frequencies
on the Spinal c-fos and Inotropic Glutamate Receptor Expression
in Carrageenan-injected Rat

Jun-Hyuk Lee, Yung-Hyun Choi?, Byung-Tae Choi

Department of Anatomy and *Biochemistry, College of Oriental Medicine,
Research Institute of Oriental Medicine, Dong-Eui University

We investigated the comparative effects of electroacupuncture (EA) with different frequency on the spinal c-fos and
inotropic glutamate receptor expression in carrageenan-injected rats. Bilateral EA stimulation with 2, 15 and 120 Hz
were delivered at those acupoints corresponding to Zusanli and Sanyinjiao in man via the needles. The inhibitory effects
of the EA on the inflammatory process were investigated in the central nociceptive sites by immunohistochemical analy-
sis. Three hours after carrageenan injection, the number of c-fos-like immunoreactive (L1) neurons was significantly
increased in all layers of the ipsilateral spinal cord at L, s Segment. But these immunoreactive neurons were markedly
reduced in the spinal gray matter, especialy in the superficial laminae, by al kinds of EA stimulation. The number of
NMDA (NR-1 and NR-2A) and AMPA receptors(GluR-1, GIuR-2/3)-LI neurons was aso increased by carrageenan
injection. But NR-2A -LI neuron was significantly reduced in superficial laminae of dorsal horn by 2Hz EA stimula-
tion. While GluR-1-LI neuron of 15 Hz and 120 Hz EA was increased in the nucleus proprius compared with car-
rageenan-injected group, GIUR-2/3-LI neuron of these EA stimulated groups significantly reduced in superficial lami-
nae of dorsal horn. In conclusion, EA treatment can attenuate spinal c—fos expression in carrageenan injected rats and
regulates spinal inotropic glutamate receptor expression.
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