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~ABSTRACT-

The present study was designed to investigate the effect of low power GaAlAs laser on spinal Fos expression related to
the anti-nociceptive effect of laser stimulation. Low power GaAlAs laser was applied to either acupoint or non-acupoint
for 2 hour under light inhalation anesthesia, Spinal Fos expression in the dorsal horn was compared to that obtained in
inhalation anesthesia control group. Furthermore, we analyzed the effect of the local treatment of lidocaine on the spinal
Fos expression evoked by low power GaAlAs laser stimulation, The results were summarized as follows :

1. In the normal animals, only a few Fos like immunoreactive(Fos-IR) neurons were evident in the lumbar spinal cord
dorsal horn. Similarly, following prolonged inhalation anesthesia, Fos-IR neurons were absent in the dorsal horn of the
lumbar spinal cord, In animals treated with laser stimulation, Fos immunoreactive neurons were increased mainly in
the medial half of ipsilateral laminae I-TI at lumbar segments L3-5. These findings directly indicated that prolonged
anesthesia used in this study did not affect the Fos expression in the spinal cord dorsal homn of intact animals and low
power laser stimulation dramatically produced Fos expression in the spinal cord laminae that are related to the anti-
nociceptive effect of laser stimulation,

2. In acupoint stimulated animals, 10V of laser stimulation, not 3d¥ and 6d¥ intensity, significantly increased the number
of Fos immunoreactive neurons in the spinal dorsal hom(p{0.05). However, laser stimulation on acupoint more
dramatically increased the number of Fos immunoreactive neurons in the spinal cord rather than laser stimulatin on
non acupoint, These result suggested that laser stimulatin on acupoint was more effective treatment to activate the
spinal neuron than non acupoint stimulation,
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3. The local treatment of lidocaine totally suppressed the activity of spinal neurons that were induced by lower power
laser stimulation. These data indicated that the anti-nociceptive effect of laser stimulation was absolutely dependent
upon the peripheral nerve activity in the stimulated location. In conclusion, these data indicate that 100V of low power
laser stimulation into acupoint is capable of inducing the spinal Fos expression in the dorsal hom related to the anti-
nociceptive effect of laser stimulation, Furthermore, the induction of spinal Fos expression was totally related to the

peripheral nerve activity in the laser stimulated area.
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Table 1. The number of Fos immunoreactive neurons in
the lumbar spinal cord depending upon
stimulation sites(acupoint vs, non acupeint) for 2

hours
. . Non-Acupoint
Sites Anesthesic control  Acupoint stimulated fimuted
group group
group
laminae [ - 1T 37+19 302+28* 105+13
laminae VI - X 13412 108+13* 42419

Each value denotes the mean with SEM(n=10).

A ' significantly different from the value of anesthesic
control group(P<0,05)

B : significantly different from the value of non-acupoint
stimulated group({P{0.05)

Y
- Y

3

Fig 1. The number of Fos immunoreactive(IR) neurons
in the lumbar spinal cord of the rat depending
upon stimulation sites(acupoint vs, non-acupoint),
Normal animals showed a few number of Fos-IR
neurons in the spinal cord(A) and anesthesia
control group showed similar pattern to that of

normal animals(B), However, acupoint stimulation
produced increased Fos-IR neurons in the spinal
cord(C, arrows). This increased number of spinal
Fos expression was decreased in the non-acupoint
stimulated animal group(D). Scale bar=300m,
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HolAE 24 HEE HAF A S, 1002 AT 4YZ
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22 AXNE 4879 35 dorsal pat|ME 247t Ba
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22 8 5 ol uHdRZd us FAHeE f9%
Aol g #AE 4 gAth

8
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% 2718 JER QY S H(P(005), 3 2 6
Ag ZANE wHgzEe w8 o8

%
o 12
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B

3. ZFan3 7} glo)A] ZA o HRS3= H
) AAH Z 0] BA o n)x)= I8k

FATAATE AHLAAE o Jdehd £ e A5
AZAREY g B3] A ldocaineT & 22 2
oA FAGL viHUZZ(Fig 2A) 3% viZe A F2
uHANE £ Z(Fig 2B)AM e 223 ¥z
fo¥ Folg BRY + UNTHTable 3). ©o|& WFLZ
FaupH7E oA FAb) whgde AFHEE verd
Az FZ2HE A5l AZAEY g4 HAE 4
< AF3H7] A3 F20HAQA lidocained HolA AFH
Aol A= Az 108 Aol A2t F Aol AH 40
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B4E GA3 AEY YA 109 FEZ HolAE
ZEFHA 2/ ZAEAS 1 A3 Table 3404
BE uts Zo] FauiHE AXNSHA 43 HoAE 2AH
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3 F(Fig 2C)oA B 40719 Fos ©¥d ¢4 A7t
FgEE Aol ¥ lidocained HAA ST HolHE ZA}
& #(Fig 2D)olM & A4 Fos YA %A AR XY
7t YR $EO08 FrFE AL BF T 4
A

Table 2. The number of Fos expression induced by low
power GaAlAs laser treatment with different
intensity in the lumbar spinal cord

St Anesthescomiml ey 104

- goup

37£19

laminae [ -1 42408 39111 302+28ABC

laminge VI - IX 13£12 15405 13409 108+13ABC

Each value denotes the mean with SEM{n=10).

A ' ggnificantly different from the value of anesthesic
ocontrol group(P{0.05)

B . significantly different from the value of 3W intensity
of laser stimulated group(P{0.05)

C ! significantly different from the value of 6l intensity
of laser stimulated group(P<0.05)

Table 3. The effect of lidocaine treatment on the number
of Fos expression induced by low power
GaAlAs laser treatment in the lumbar spinal

cord
Laser stimulation Laser simulation
¢ ol Lidocs
Stis m::m L “mly wih idocaine  witho lcane
P treatment group  treatment group
bmie I- 3719 38422 35114 32128ABC
lminge VI - X 13412 18418 22412 108+13ABC

A : significantly different from the value of anesthesic
control group(P{0.05)

B : significantly different from the value of lidocaine
treatment only group(P{0.05)

C : significantly different from the value of laser
stimulation with lidocaine treated group(P{0.05)

Fig 2. This photographs represent the distribution of Fos
immunoreactive(IR} peurons in the lumbar spinal
cord in the rat depending upon the lidocaine
treatment, Anesthesia control group(A) and only
lidocaine treated group(B) showed a small
number of Fos-IR neurons. Increased Fos
immunoreactive neurons were observed in the laser
stimulation without lidocaine treated group(D,
arrow). However, lidocaine treatment dramatically
suppressed the spinal Fos expression induced by
laser stimulation{C). Scale bar = 300,

N.x %

EHFo] £A8lE proto-oncogened} LEFQ cfosT 2
murineosteogenic sarcoma virus Al WAHE v-fosd FY
g AL8M 53] AAMERAM nperve growth factor,
cholinergic neurotransmitter, ¥ calcdums cAMPS} 72
second messenger59] ¥AJe] o UEH= AR 49
A dcHMorgan & Curran, 1992), ¥ T olJz} c-fosE

- 1010 -



2AE-J49 -4FF: AEY doIA AS A% {4l WM R YR

Axotd ZAddE NMDA F&£AY L-type calcium
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ot @A ol2l g c-fos gene T DAY SAE o] &3t
NAAES] BHAEE Ao &&= ggaiA o
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