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L-NAME

central
sensitization NOS
L-NY nitro-arginine methyl ester L-NAME N-methyl-D-
aspartate  NMDA tail-flick test 2 NOS
carageenin 34
Fos
5,6
NOS L-NAME Fos 7 NOS
NOS
NO
8 NOS L-NAME
Fos
Fos L-NAME 300 1000 3000 nM
L-NAME 300 1000 3000 nM Fos
74 % 69 % 52 %
Fos
76% 28% 67% 45% °
L-NAME
Fos
250-350 Wistar pentobarbital 50 mg/kg
PE-5 8
lumbar enlargement silicon tube 3-4
silicon tube 10 M 2 % xylocaine
30 0.9 % 10m n=
6 1000 nM L-NAME / 0.9 % 10 m 20 n==6
300 nM L-NAME / 0.9 % 10 m 20 n==6
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1000 nM L-NAME / 0.9 % 10 m 20 n==6 300
nM L-NAME /0.9 % 10 m 20
26 50m 5% 3073
0" 30 45
weighted pain score 10
0
1 2 3
1
5
pentobabital 100 mg/kg
4 % paraformaldehyde / 1 % phosphate buffer 30 %
surcose/phosphate buffer 4 mMm phosphate buffer 4
1 2400 anti-Fos Santa Cruz sc-52 48 biotin IgG
avidin-biotin-complex & gelatin
laminae  Fos
2 superficial laminae laminae I/
nucleus propius laminae II/IV deep laminae laminaec V Fos
mean * standard error of mean Fos
one-way ANOVA post-hoc test Scheffe’ s
area under curve AUC P Duncan’ s Multiple
Range Test p 0.05
Fos 168 £ 37
Fos / Fos
13.14 Fos superficial laminae deep laminae Fos
30% 46 % Fos p<0.001
Scheff's Test 1000 nM L-NAME / 0.9 % 10 m
10L1000 300 nM L-NAME /0.9 % 10m 10L300 1000
nM L-NAME / 0.9 % 10 m 20L1000 300 nM L-NAME /

09 % 10 m
20L300

20L300 10L1000 10L300 20L1000

Fos 36 % 70 %
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28 % 49 % L-NAME Fos 10L1000 10L300
20L1000 20L300 superficial laminae S

2% 46% 16% 33 % nucleus proprius NP 46 % 88% 43 %
61 % deep laminae D 3% 75% 28% 52 % Fos

L-NAME Fos
1 1
5 % 15
3-5 10-15
15-20 20-40 L-NAME 300 1000nM
1 Fos
Formalin (1) 10L1000(2)  10L300(3) ~ 20L1000(4) ~ 20L300(5) = Multiple
aluc
Mean SD Mean SD Mean SD Mean SD Mean SD Comparison”

LL4 S 4841 14.82 15.63 3.58 2229 586 7.71 178 16.00 7.64 32.15*** 1>234}5
LL4 NP 43.51 12.64 20.08 4.31 3842 6.70 18.79 246 26.71 6.29 17.79*%** 1>245;3>1,4
LL4D 7692 1924 26.04 532 5788 10.65 2125 143 4033 17.69 28.41*** 1>245;3>14
TOTAL-
LL4 168.85 37.13 61.75 7.86 118.58 20.41 47.75 1.69 83.04 2835 38.95%** 1>2345;3>1,4
*P<0.05 **P<0.01 ***P<0.001

*Scheffe’ s Test

140
120
100
80
60
40
20

% Fos labeled neurons/ saline control

[ Formalin
011011000
B 101300
E20L1000
201300

NP D

TOTAL

Laminar region

Fos
D TOTAL



133

p < 0.001 Duncan’s Multipal

10L 20 L
Range Test 2 2
16 L-NAME 300 1000 3000 nM
L-NAME Fos
1000 nM L-NAME /0.9 % 10 m
10L1000 300 nM L-NAME / 0.9 % 10 m 10L300

1000 nM L-NAME / 0.9% 10 m 20L1000 300 nM L-
NAME / 0.9 % 10 m 20L300 10L1000 10L300
20L1000 20L300 Fos

36% 70% 28% 49% Fos

L-NAME Fos
NOS 7-nitro-indazole
Fos 7 L-NAME carrageenin
Fos L-NAME
1820 L-NAME Fos
NOS
-NO
NOS 2 Fos
Fos
interneuronal circuitry interneuron NOS
NO
Herdegen NOS 15
IEG-labeled NO striatal
c-fos 7if/268 2 NO
deeper laminae
interneuron NOS NOS NO

Fos
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2
Formalin (1) 10L1000(2)  10L300(3)  20L1000(4)  20L300(5) Multiple
alue .
Mean SD Mean SD Mean SD Mean SD Mean SD Comparison”
Phase 1 2.09 0.37 0.58 0.61 1.07 0.89 0.48 0.51 0.66 0.81 11.69%*** 1>234)5
Phase 11 21.58 2.59 9.77 5.33 10.76  5.22 6.15 4.60 7.86 593 18.64%** 1>234)5

# Duncan’ s Multiple Range Test

*p<0.05 **p<0.01 ***p<0.001; Phasel: 0~5 ; Phase II: 5~60
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Systematically administrated nitric oxide synthase (NOS) inhibitor, L-N® nitro-arginine methyl
ester (L-NAME), does-dependently reduced c-fos expression in the rat lumbar spinal cord. The
effects of treatment of NOS inhibitors include anti-inflammation in peripheral system and analgesia
in central system. Dosage by intrathecal could exclude the anti-inflammation effect of NOS
inhibitors. To investigate the effects of activated NOS in spinal cord on neuronal activities and related
behaviors of pain following peripheral stimulation, we examined formalin-induced hyperalgesia and
c-fos expression following treatment of NOS inhibitor (L-NAME) by the route of spinal cord
combined with electroacupuncture on Zusanli in order to seek the best analgesia strategy.

We observed that L-NAME (300, 1000 nM) administrated intratecally combined with (10 X,
20 X) intensity of electroacupuncture on Zusanli decreased both primary and late stage of
hyperalgesia effects induced by formalin (p < 0.01); And these treatments decreased the amount of c-
fos-labeled neurons in all three regions of dorsal horn (the superficial lamina, nucleus propius and
deep lamina) in a likely dose dependent manner. Electroacupuncture combined with L-NAME
treatments maybe the best choice of the analgesia strategy in the clinics.
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