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ABSTRACT

Effect of stimulation-duration of high frequency
electroacupuncture on the neuronal activities in the spinal
cord and brainstem using Fos immunochistochemical technique.

Sohn, Sung-Sae - - Nam, Sang Soo - Lee, Jae Dong * Choi, Do Young
Ahn, Byoung Choul - Park, Dong Seok - Lee, Yun Ho - Choi, Yong Tae

Dept. of Acupuncture & Moxibustion
Oriental Medical College, Kyung Hee University

The present study was designed to investigate the effect of different stimulation-duration of
“high frequency electroacupuncture(EA) treatment on the neuronal activities in the spinal cord and
brainstem using Fos immunochistochemical technique. Three different stimulus-duration was used
in this experiment * 30minutes, 1 hour and 2 hours. The summerized results were summerized as
follow :

1. The number of Fos expression was significantly increased in the spinal cord dorsal hom
depending upon the increase of stimulus-duration (P<0.05). Otherwise, there was no significant
difference between 30 minutes EA treated group and anesthetic control.

2. High frequency EA biphasic stimulation significantly enhanced the Fos expression in the DR,
middle and rostral portion of PAG LD, and caudal PAG LV after 1 hour and 2 hours treatment,
The number of Fos immunoreactive neuron in the brainstem was increased according to the
length of stimulus-duration.

Those results indicate that at least 1 hour EA treatment was necessary to increase the
neuronal activities in the spinal cord and brainstem. Those basic data from this study can be
applied to establish the effective treatment of EA for pain control in the clinical field.
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AFEE BE 4 dEA Aot Bd 23 e 3
ol M Akt o1Z3H (goat anti rabbit IgG,
vector 1:2200)& ©] 83t H2eM 143 X3}

Gk gApEge]l BY Z3L avidin-biotin
complex (Elite kit, Vector, 1:250)& 224 30
Bzb wbgAHoen  wkgo]  Byg =z

Biotinylated tyramine(BT: 1lul BT/ml PBS +
0.005% H:0)3 2025 H2oA wgA7l F
t}A] avidin-biotin complex (Elite kit, Vector,

150009 H&oA  1AZE wkgAlH o
Avidin-biotin complex®} ¥-3eo] B =2AL

3,3'-diaminobenzidine tetra hydrochloride (DAB,
Sigma)® =< Trs-bufferol A Br3A|A L9
A gEAFHT 2 gAug gkge] Bd =232
TPBSE AHgste & AL AH3) AAS
F o AR AYsgc HFEAG ol asd
gt 222 anti-Fos rabbit IgG (Calbiochem)
£ 77} 1: 10000022 A ste] 4ToA 24412k
AHegte] wEAIZl F o] 2F3A] (goat anti rabbit
IeG, Jackson, 1:200)& o] &3l A2dA 1417+

ARERBERE BISH B2H%

st dgAgo] TG FAS  avidin-
biotin complex (Elite kit, Vector, 1:250)& A&
ol A 3083 whgAZow wHge] TY =z
Biotinylated tyramine(BT: 1lul BT/ml PBS +
0.005% HyOn)Z 20289t H2oA utgAzl &
FITC-conjugated streptavidin(Jackson, 1:200)7}
AoM 1AZHEG BHEARAY, BMe] B 2
22 slide glass$iol 2@n @43 AZA) F
alcohold] BEE Eo|WAM =EFAFIT  cover

glassE #¢ B3k

5. &N
AYEEL isoflurane2 2 ERIul3A|) & F
PR A A o] WE MFHEL] TS
27 Y8 HHE (100Hz2) 9 Ml S
& 27 308, 1A # 2SN AKX F
AEAY AAANE & HAsHCh

I B

6. =3 :

Hxrozie Ay AT E<doiHs) 4
HEE MAGA i Je FAHd w7
Al Aol 4143 FUHF AEeo EFU0HE
AAElD, AEAFE 7FsA] @& AHelA 30
¥, 1A 2 2A1ES HAE & nAE 9
HegHe E2ld 28 AH8ste Fos @z
of g AFzAseYS YA F Fos @z
o Y £ PJRE B9 HRTLE ALE

7. daEAM gl EARXMZ
Aol EAstzx s A7 Hnucleus)d
B33 A A= Paxinos  Watson (1986)0} =2t
3 Rat Brain AtlasE #Z3gn Wgutgol g
25 Z3& Zeiss Axiophort 2 @v]73E o]&3
‘Zhzh 4008 2 1000809 W&2 BEHAD
ot ojug}l dfje] Fos ©HAL &Xstn gl
ABAE £3HQ HIE BAsr Y
digital image analysis system (Meta~Morph,
Universal Imaging Co)2 ©]&&d HET grey
levelo} 130 unito]d & AZMERE HgHo
2 ddstq FAsGY. A3MZe £X¥EEe
dZ2¥ computerd] AFHo2 AXHD ZA o)

re dg R

Y % 92Hoz FANISGT 4%l A4

_19_



Vol.15, No.2, December, 1998

§ 2L AYFEYUR 7MY A9E E94E
743 2 F 548 Mdstd A9} gl A7F
gd=2 £39 WiE AT

4823+ 1-way ANOVA (StatviewS12+
Software, Brainpower Inc., Abacus Concept Inc,,
1986)% ol &3l EA M 85 ow™ probability
values®& ZA3t7) 98l Scheffe F test& A3}
o, AP F 279 variance™ &8t

m. 7% K&
1. BEE AN BRARe RIEEsRo|

e M5 Fos CHYE M MHMES

AR glo] isofluraneo 2 v tHe AH7
ZHESG $AANZN Y2z 2S vlHREAITe]
ZoHgel WE AW AZHEe] gEsE B
% 4 YA} (Table 1 ¥ Figure 1, P<0.05).
%3 Table 1 2 Figure 1olA HE Hps} ol
BHE Wk ERETE 08T HAY B
dzFe vls MR S8 veEhlA @t
t} (P<005). vk 1AIE 2 2A1E < AXE 2
o] A4 dorsal partolA = 2zt HFE 126
7, 2 403719 Fos @¥AE ¥H/3n e A
AAZE 82 & 5 Qo] Zze gzTd vl
F2% £3QA FUIE #2E + IR (Fig 1,
P<0.05). ¥ gt ol 2A17HEQt HAE MR
THMNS ANFE ABFY A% AnFE A
AT 7He ATl v HEW AFAEE
Aol Fujola FH7tele ¥4 JEhAT
(Table 1, P<005). @8 HATEY AU
ventral partdlA+ Fos ©¥igd)] oigt HIFH
Aol 23] A BFHAHFigl).

Table 1. The number of Fos expression induced
by biphasic 100Hz EA treatment with
different treatment duration in the
lumbar spinal cord

30 min 1h

Sites
Anesthesic  EA

control treatment

Anesthesia  EA

control  treatment

laminae -1 3.3£0.5 5.7£2.9 4.2£0.9 126%1.2°

laminae VI - IX 1.3£0.8 1.3%0.4 1.5%0.5 1.7£1.1

2 h
Sites
Anesthesia EA treatment
control
laminae I - III 3.9x1.1 40.3£2.3**
laminae VII - IX 2.3x0.9

1.3%20.9

Each value denotes the mean with SEM
{n=3).

* @ significantly different from the value of
anesthesia control group (P<0.05)

+: significantly different from the value of 1h
EA treatment group (P<0.05)
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Figure 1. The number of Fos expression
induced by biphasic 100Hz EA
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treatment in the lumbar spinal cord
accordiong to different duration of
. treatment
Each value denotes the mean with SEM
(n=3).
* : significantly different from the value of
anesthesia control group (P<0.05)
+. significantly different from the value of 1h
EA treatment group (P<0.05)

2. BEE B BRRIES REsR o2
brain stemtf Fos GHHE A MAMZS

FHE WHEN ERPEe WeisMd —»e
brain stem} AZAFE GEE FFE] A
g 2tz 308, 1A7H € 2AES SRE FiE
tE ER WS M A ¥ brain stem] Fos @9
AL ghstn gle AFAFE] £ HEL
AAstgict, DR, middle % rostral portion®] ¢
X3 PAG LD, ¥ caudal portion2]PAG LVoA
t BAE BEIRS JME A 14170 FTg
F2yg Uz vls AFMEY 4010 #
A5 A} (Table 2, P<0.05). &8 o olYg} o]E
AAgel ARgAde ERFER o) HolA
of met Frzisle ddoz BEAEHAUD (Fig
2A 2 B, P<0.05). 8# LC (Fig. 2A) ¥ middle
portion®] A& PAG LV(Fig. 2B)dlE A
7S JH F 1430l AFE gtAE g2F
o] Hl8) Fos ©HAE THe UHAEY £l
H3lE pEd 4 e, 247 AAEG e
Y= d2=Fel vlsh Aol FAHUA F71 el
BZHA} (P<0.05). ¥ 3087 HHAE WmE
EEFEE NPT 2YTAME dz2Fd s
AZHNEY BAZ7IE A% Fos vl @y
£3o] FAYEHLE FAHUA FHEeE TF
¢ F giYed, 53 Gi, AAd ZA dorsal
part PAG, caudal portion® PAG LD ¥ RMg9l
AE BHFREEMC] FrHEd wel AFAFEY
240l F1gE BEY 7+ YUY (Table 2,
P<0.05).

Table 2. The number of Fos positive neurons
induced by  Dbiphsic 100Hz EA
treatment in the brain stem

caudal periaqueductal gray

KEHFBEE H15% HoW

accordiong to different duration of

treatment
. 30 min lh

Nuclel *  Anesthesia =~ EA  Anesthesia

control  treatment  control

DR 124%13 13.1#26 11.9%15

Gi 2112 2918 2.4%06

LC 7118 17.610.8 66%1.6
PAG D Caud 124%1.2 11.1%£1.0 11.9%15
PAG D Mid 16.4%1.2 154%19 158%09
PAG D Rost 18.4+2.5 20.0%f15 18.2%16
PAG LD Caud 19.3£1.1 19.0£09 185%1.6
PAG LD Mid - 11.2#1.2 125*1.8 10.5%16
PAG LD Rost 11.9%0.7 12.3f14 11.2%1.0
PAG LV Caud 21.5%24 24.6%2.0 20.9%3.1
PAG LV Mid 84%2.1 104%*1.8 81%16
RMg 1.0£0.3 1609 1.5%0.2

1h 2h
Nuclet EA  Anesthesia  EA

. treatment  control  treatment

DR 15.4+£1.2* 11.741.7 19515

Gi 3.2t14 1.7x04 3.6%1.8

LC 9.1¥28  6.2£26 14.3%2.1"

PAG D Caud 12.4%0.8 11719 11.3%0.7
PAGD Mid 150112 154%15 133128
PAG D Rost 19613 17.1x18 20.1%£29
PAG LD Caud 17.5%£1.0 18.1£16 16.2%1.9
PAG LD Mid 14.2%1.2* 9318 17116
PAG LD Rost 15.7¢1.6* 10.7£1.3 19.0£0.9*"
PAG LV Caud 37.2%2.9* 20.7%3.1 552%47*
PAG LV Mid 10.6%28 7.3f14 165%1.3°

" RMg 143104 12+02 14%#0.1

Abbreviation : DR, dorsal raphe nucleus ‘Gi,
gigantocellular nucleus : LC, locus coeruleus :
PAG D Caud, dorsal portion of caudal
periaqueductal gray ; PAG D Mid, dorsal
portion of middle periaqueductal gray ;PAG D
Rost, dorsal portion of rostral periagueductal
gray PAG LD Caud, laterodorsal portion of
; PAG LD Mid,
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laterodorsal portion of middle periaqueductal gray
;PAG LD Rost, laterodorsal portion of rostral
periaqueductal gray ;PAG LV Caud, lateroventral
portion of caudal periaqueductoal gray ; PAG LV
Mid, lateroventral portion of middle periaqueductal
gray ; RMg, raphe magnus. Each value denotes
the mean with SEM (n=3).

* © significantly different from the value of
anesthesia control group (P<0.05) +
significantly different from the value of 1h EA
treatment group (P<0.05)

{7 controi (36 min)
(2] treat (30 min)
{3 controt (1 hr}
treat (1 hr)
[IEB control {2 he)
W et (2 hr)

No. of Fos-IR

PAG D CaudPAG D MIdPAG D Rost
Nuclei

Figure 2-A. The number of Fos positive-

neurons induced by  biphsic 100Hz EA
treatment in the brain stem accordiong to
different duration of treatment

Each value denotes the mean with SEM (n=3).

* . significantly different from the value of
anesthesia control group (P<0.05)

+: significantly different from the value of lh
EA treatment group (P<0.05)

{___ control (30 min)

treat (30 min)
60 « [ contol (1 hr)
s5 ] I {73 treat(1 hr)
co [ control {2 hr)
45 ] W veat(2hr)

No. of Fos-IR

Nuclei

Figure 2-B. The number of Fos positive
neurons induced by  biphsic 100Hz EA
treatment in the brain stem accordiong to
different duration of treatment

Each value denotes the mean with SEM (n=3).

*  significantly different from the value of
anesthesia control group (P<0.05)

+! significantly different from the value of 1h
EA treatment group (P<0.05) -
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