thshER R RAFEIEIX] H10H M2&
2003. 9. PP.193-198

A3 AF5} A3 4 FHULEFY HAL aNOS
HAUSA X Wsle] wX| &= 9%
R ST AYABYS - EAYY - FYSHRATL ARSAH

Ass-ARY - SA &

The Effect of Needle Electrode Electrical Stimulation on the
Change of neuronal Nitric Oxide Synthase Immunoreactive
Cells in the periaqueductal area of the Rat
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- ABSTRACT -

Acupuncture has been used as a clinical treatment in Oriental medicine for various diseases. In the present
study was carried out to investigate the effects of acupuncture and electrical stimulation on the change
neurcnal nitric oxide synthase(nNOS) immunareactive cells in the periaqueductal gray(PAG) area of the male
SD rats, Enhanced expression of nNOS was detected in the dorsolateral-PAG(DL-PAG) area of ral with
stress by fixed body, and acupuncture and needle electrode electrical stimulation groups at Hapgok lke
acupoint decreased the stress-induced enhancement in the expression of nNOS. The present results demonstrate
that acupuncture and needle electrode electrical stimulation is effective in the modulation of expression of
nNOS in the DL-PAG area under stress conditions.
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I.A &

FZolg 7t TEHOE ZAE: 152YL 7
o2 1 AR} Fxrt s AU 29
& & Y% v e FHHA sgeld.
Merskey(1975) & olZths T2 dA4ez =4 &

Q= FFE ohlzt @ FHAHY iz ¢
EPHE AR F33 YAYEE 45 2de 2

A7t Yotz 9k Noling 5(1986)2 §2+& L7
A st AL 7IAZASF, 3T B 29
A% S22 1 HA BEAEY ol AFe) 2
HAAEY 3 e 1 A @A o2& g ¢
SoER Fol ¥ARGT ¥ oY B
of ztz fuiel dis vtk FA3NE vt 47
# 27 AT FA T AFLERE AE BE
BT e M YAAEU B3 whg o] st
HAZ AL 708 ot Longobardi 5(1989)
< HA @ o o8 FFEoU e 22 Uy
g8 FFol ¢As AAE AoE UAHAAT 2
3 drtHE ARAY ey 5 F UE R
803 A% FAV dEHAGY Sk ol
ofZ £Z XRE Y% o2 Nuyd Uy a7
£ AFdd 3 $UdME F$(acupuncture) & A
GAME A7IAFE o4 FFAYYe] drHol
A gt

T4 L HEFHE TN 93 WlEe
AAre] SPEAM g F2E 98-S 3= 5da
(nitric oxide, NO)¥& FFA4ANAN A3ZAE75L
& 2l 7] (free radical) 9} dho|d, Nitric Oxide
Synthase(NOS)o| Sj8 ZgoEd A2E £ of
oAt L-arginine S 28 §4o] Hrh £& NOE
AEH 75EY T FoEn A g3 T3
I AGAY F28 €L = AoF A
2tk (Dawson et al 1992).

NOSdl & 2 & (constitutive isoform, cNOSYH £
8 (inducible isoform, INOS, NOS2)©] g1t} eNOS
&= nNOS(neuronal isoform, NOS1}% eNOS

(endothelial isoform, NOS3)7} 9121, o] Tg9
5o wal NOE A4ste ol g AEso]
9lth. (Ohshima, H. and Bartsch, H., 1994 :
Wiseman, H. and Haliwel, B, 1996). ¥+ iNOS
(NOS2)E Aoy vz, 714% 59 Z9A
of B2 %o NOE A4tete olff ZAE NOE ¥
A, SFHE, FTIAE 59 Fo ¢ 88
qehg $}. (Szabo, C. et al, 1997 : Tozer, GM. et
al, 1997 . Garcia-Cardena, G. and Folkman, J,
1998). B3 nNOSE F2 FRAA AT HEHH
ARAg Foste Aog dFHA Yot (Dawson
et al, 1992 : Hope et al, 1991).

ZHEzRFANA AZYENE AALA
(enkephalin), 4 2% P (substance P), EHALE
7Y (cholecystokinin), 42HE 2~ EHE (somatostatin), 4
ZEY(serotonin) 5 B $FY A3ALED] &
f50 glom, & A7 48 F79 ARAE
Aol #fH e Z¥+E Urh Basbaum ¢}
Fields(198) & 339 $9% $¥+E3 343
(dorsolateral periaqueductal gray, ¢]3} DL-PAG)%¥ Y
o AFAEEE WAL F52E 748 982
& Aozt Rt

et & AFelME FF B stressst FHHA
2RE 5 stresso] 98 nNOS wH-Al X 9] Wists}
2A ¥ 7 Sprague Dawley rat(SD rat}¢] Al@e]
T Hofof siFsis o] gty M AF
% 43718 o438t A4S 2N DL-PAG F4
o] nNOS WHSAE &7} %A Hslsterte BY
Z2A38 7 g o FFsazt i

I. A+34
1. AN
£ a7eE £E, 45 37134 49E 94

A FAE £ Jde 494904 A8E 9dges
7480y #9HE $3% SD ratd WERZ, stress
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% AF20E BRAAL, stress AFTE 52
HolZE olgdtel & %ol $FS 1AL 0¥
ATHAL A AFZES AF §3 199 9
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v THE JEE O d2AA 259 $490)

AR AeelA A3 Al

2) A
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(Img/kg)S &7} FALStY vp3 7|2 $748 93
FAHAHE canuarg HYT ¥ peristaltic pumpE 0]
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A IRH S FUH Lo UL F 1A
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M 40mFAZ W3t 400melch 194 3 s o
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HAZ AZ A30] ¥4 FHALETA HHAS iNOS AAHSAL Walol BlAE
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3) A

YEAHE YZF9 endogenous peroxidaseZ A
Ag7 Y8t 1% H202E 13 &7 (Distilled
Water, DW)ol 587 AX 3L, HEolq s
A A8 Y8l 1% Nommal Goat Serum(SigmaAl)
o 30%7F A3k

12} A2 Rabbit anti rat nNOS(santacruzAl)-&
1:100¢] H&Z DWel 34d F 72A17H5 3 A 8}
Fom, 0IM PBSE 5¥-7 38 AT 23 3
# 2 Biotinylated Anti Rabbit IgG(VectaAh) & 1:200
o] H|&E DWd| F4ste 4A7HEt HAFHHL
H 9A] 01M PBSE 5%7F 33 FASAG 1 ¥
Avidin#PeroxidaseEF 4 1:1009] H]-FE DWoj
A 8td 1247h59F uhx)51¢ o 01M PBSY 5%
7t 33 A8 ¥ 33-Diaminobenzidine(SigmaA}) o
00045%7} S H202E #7bste 587 AT E
AsiH A SAAZAT 11 F gelatine] A2 slideo]
B3 A 434 F Y $8E& AFE nNOS
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2 492 A7AFo] SD rat DL-PAGY nNOS
THAE v 9FE A9z A7RIE
# i Z2F7+¢] DL-PAGU nNOS WA ¥ 248
53 #F 2 74 9 nNOS HHAE 9 |
S AT ATUEE Yol &3 AH4E A
ik=a

1. DL-PAGY] nNOS HF&-H| = 33

HEZFANY nNOS "S- B HEE DL-
PAGOIAM 24 #ZEHUT, stress AFZENM I 47}
F43] F7tske A& B2Y F Uk(Fig 1. AB).

ANy Ao 9] nNOS HE w2 Hel A%
Tostress AFFNA Bk 1 F7F §43) 7gAs)
ERE AFZ Y 5 AUUNFig L. C).

FRF AF AF2M Y nNOS Wul-2-& B
A HE FEstress AFZM BT 1 £71 3439
Aaste AL BESYY, 93 AFZEY Wy
BHe-2 YehlE AXY £71 HA QAT &
4A4E JehA] g9ttH(Fig 1. D).

2. DL-PAGY] Z} $-41¥ nNOS
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nNOS7} #3¥ DL-PAG +9¢& U2, stress
A5, 4 AF3E 2 AW AFH gL
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oxygen species(ROS) S} ##o] 9lou] A ¥Ate ¢
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{Fig. 1> The nNOS immunocreactive cell numbers
decreased stress group then acupuncture and
needle electrode electrical stimulation treated group.
A : Control, B : Stress group, C : Acupuncture treated
group, D : Needle electrode electrical stimulation(NEES)
treated group. CSC : Commissure of the superior
colliculus, DLPAG : Dorsolateral periaqueductal gray.
X100, p< 0.05,
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A o] A oj5d i3t A7t s Ay
53 gtk Nitric oxide (NO)E AgHog ANFA
@A) w$ T2 JEL T Bt ohiy g5
FR3E A JAZ & ¢#A Uck(Lahl, PK,
and Orucevic, A, 1998 ; Dubois, RN. et al, 1998).
AEEY NOT AEHA, BoA, AFAAM &4
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AHoR MEel xZo] HW DNAY £AtolY A
¥ &L 243 Ambs, S et al, 1998).
DL-PAGE FF417 A UWAA 5240 gg
AEE 3= O ¥EA Uk olHI AAAE
&3 #Esd NOE AT 4 e 98 Fd
el Aol 4A AL 29 Yolth(Jang et al,
2003). Jang 5(2003)2 F4tzlol &3 Ho] Y
Hel % 553 #¥std DL-PAGH Jol A9
NOZ#EE AdAAJlE 8o Uvs BIE &Y
t}, Huang ZN.(1999) 52 7-nitroindazole (7-NI)$}
714 Aol B3zt NO 44 piXs G of
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rir

ol A7|AFo] AEHAE A% NOY AL
od% g Qe e Y5

duwtd oz Ao 53 FAFAME 459 9
Ao 2HE FFo] dFHol XX Yed], son F
(2002)0] B8 lipopolysaccharided] €8] fuHE
‘3503]/\1 interlukin-6 1# 3 interlukin-1 betaSt 7

2 pre-inflammation cytokine®] A &A7} x4 o]
o ey Jang §(2003)3% & @79 AFe Hol

GFET ohizt AMEAS #AHo] g NOY ¥
AR T AT ol A ZA] AT A #o
& AoE ARHA.

obZ NO¢| A3 75 el ¢d3 wxA]

T OORAT dgd e d7sh APHL Y
o B¢ A% 388 ofd 2R Aol 459G
NOAA & dAlgttty B SQPAR A7 A5
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o #3f A= fHs 7P AXH2E NO9| 4
A& AAgke A8 A7) A= 270 FAIA
£ Wale A YOoR A/AFZE} A 2
A Ao Algd
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