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<Abstract>

The purpose of study is that we will observe the change of c—fos with the
immunohistochemistry method and then we will study the effect of micro current
stimulation following the frequency after inducing pain to rats with capsaicin. Rat were
classified to SD and they have growed for 8 weeks. We classify to four groups, ordinal
group is used in experiment I, the group which we induce pain is used in eXperiment
I, the application group which we induce pain and then the high frequency micro
current stimulation is used in experiment I, the application group which we induce pain
and then the low frequency micro current stimulation is used in experiment IV, we get
the following result.

Compare with experiment II, experiment IH, and experiment IV from acute pain modal
in the immunohistochemistry experiment which has c-fos protein as an antigen, c—fos
immunoreactive positive neurons significantly after induced pain for two hours(p<0.001).
According to these results, from rats induced pain, micro current stimulation effect to
reducing pain, but following frequency micro current stimulation theraphy isn’t different

from immunoreactive c-fos
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EZo #a AAdE FFHEA FFAELY FH 237 XA e FIREHS
of F+A#AF7E BAHIAA F4E FEsgn Ao, ey S AAA WH-9 o
w3 AEe 2ddley 530 xAEE AR AZH i JdHDray 5, 1994).

oldd FZo ¢3E 9 b FeetA E=E Ay Azl wHEo] o851
Aed, HZ M7 g e d]le]l SHye sy AU FFAA ZIH B
3 Az ol B A o3k mA A FA7 A (microcurrent  electrical neuromuscular
stimulation)o] £Zol 53 2oz d#A Frh(Gersh, 1992; Kahn, 1991). F&l AF8-3k3d
Y oQurARe ArAFHEY], BHEAAE AR, 2dY AFHAFAS] e EF AR

7} BEetsol(nh)e @R AFHol o), AAF AAFE AFAEIE wtelaR et
ol (A2 10004 PIRHE $£E3 9 AFAA XESE Rolth WA A F(microcurrent) & %
= = Fol] ZgFo] dojuta] rowA
AR og HesA AR, A7]HQ AT gt w3 2L A9 glon(A
AL 1991, AL o AFnoRn FAAFENHY 552 a3/ Ao w94 H
gpelo] ol &9 rhGersh, 1992). FlAAFATE AAUEAA HAAGE vAAFIE AE
ik @A &) Ca¥ ol&& AT
olF
o

X

Capsaicin(8-methyl-N-vanillyl-6-nonenamide)& 54 wl& 2b& & JFEoZ 4l
AAS & IS X T AEASHEZRE I U} (Holzer, 1991). Capsaicin
& 3eA EZS sukste AFELE, i FoHE ol F29 AR o
g g2 A JeEld™(Jancso ¢ Kiraly, 1980; Jancso =, 1980), A% & I3 A9 S
A9 o A3A geEA vAAE 55 E Fuste dFNsSs oy, 9Re 3
&3 23] thE] AubEQl gzbR (desensitization) g HolE Ao HIEHI Y
(Szolcsanyi &, 1975).

AEadel 5F ALE AASE ¥y T 271 2d fF A A(mmediate early gene)
c-fos9] AAEAQ c-fos GHRAE WAz g0 2 AFse Pefda HALH &

2 AH&Ea o) (Bester &, 1997).
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c-fosE ZAEFoIY EF To) FEHUS 9 AX o wME Al7ld BPHE AX X
188 FRARA detHow T A F7 A (target gene)el o9 (promotor region)ol] ¢l

= DNA-ZFGY T DNAC A4 Z2EFozA 27349 71sd ¥3E Feshes A
¢l 2 (transcription factor)® 2@l Atk (Dubner®t Ruda, 1992). c—fost YTEF4At
(proto-oncogene)Q!l v-fos2] AT EHANZA FAA A (growth factor)t AR HEEH 2
& 48 ol ks Fejel MEolr @stEc) (Greenberg &, 1985). HE¥ AWM B 5
ol weA ddEz FF 24T 52 AAEY F A5 ARAE S A

E2% AgEcti(Hunt %, 1987 Bullitt, 1990; Molander %, 1992). ©]21 8t c-fost UA4
A HAFARAE AAYAAAE deER] gton T2 4o FFAGAHEYAAA S EH

3L 7eF HollA FFol #BAE FLAdA 53 w@ddn ZA g t(Hathaway &, 1995



Lanteri-Minet %, 1994). 7% vl A Fas0]l 593 2 A X H/o
= d3(Owoeye =, 1987+ B st oy AAAY 4%

Oﬂ/‘it AG7F of g vl gk Aol

B AP A= capsaicin B FEE 74

1= &3S dofr7r] Aste] Azl A

~

N7 F Fagel we wARFAT] FHE
el =

[s)
AGEH c-foso WIHE HHxA 33}

o wx )
A oz #gFsle vAAFAITAEY] AEaI} AAY FEAESE GotR A 3=
b H2o] Ao

EEE

1. 4385 &

AME 839 24 Sprague-DawleyZl FE(MF 200+50g., Uit 5 &) 10098l & Af
LIt AT 1S AANRFN=20), A¥T e 55 FEdn=2H), 48 ML 5
ZF 2 Z A4 o AAFAT A ET(n=2D), *a'fﬁt—f Ve 55 % & AFags5 14
3 S

0

ARAS AFTae)0R UTAT. BE F UL F, SIT K, UL F, 5 K, 7
bouhel e SANA P BAMATHTable 1. 454 EEE 2561 C, ¥

55:10%8 RAStGon, Wre 1247 7712 gk nYAES B

Capsalcm(Slgma chemical co., St. Louis, MO, USA)2 £1uj(10% ethanol, 10% Tween
80, 80% A2 AF)d &HAA Omg/kg =2 QLEF £ 13 JsFA AT F
o 5 T Bo A% HEO Aol ut FIHE HAASA w8 AARA&ES A A
o}

3. MAAFAT A&

u] 4] A F A= (Excel Tech Ltd, MULTL I, USA)Z 5 34(100 Hz, 100 x4, 20%)<t
A5 305 Hz, 300 A, 208)2 A &390 o Ful(bipolar)E AAtA#HEFH ] 21 W2
HEEA o AHgstgnh A5 e 2 dEH 329 FEF HAs, &3 AHEEH
vl A A€l (ketamine)L c-fosE AAAIF|E 2 (Huang® Simpson, 1999) 2 3]
2 gokA gkskrt

r\r rir

APEES A w3 A HFERompun, vreld @eoh)E HAFFAH04 mb)ste] v

3 F, AFHFFES Ui e 95 E U9l dAgn AR FRAE dske A
FHe =E2AAY. F5BE 539 21 gauge vES Aty Wzt Adwrt EoldE F
718 REste o AdFE FAE A A5 A7 AFe AT FE S8 e
Q g % T 2~24N7T 3%
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2 Abg3te]l Tl 5 mz wbEST AT 22 cfos B Az A4 A
A

T 2AZE &, BAIZE B 2441 7Y Foll slAAZ] AEEES] 15 H4EAES
c-fos ©UH WIIEAAS AlYsAY. vHF 2 HAL phosphate  buffered
saline(PBS) 2.2 og ¥ FAg = do} e 249 &5 AAs7] 93td 1% sodium
borohydride2 1417+ A g8t AAggA oz 03%2 #32F3l5 2 (hydrogen peroxide)

gl 2027 A elskgivk PBSE AH§ £ Novostain Super ABC Kit(Novocastra Lab.,
Benton Lane, UK)E AF83te v Eo]z 038 94 3}7) $93) Normal blocking serumol
2087 e AA 1:1,0000.2 814 E anti-c-fos ¥ (Sigma, F7799, USA)E 4 TolA]
overnight *28 & PBSE Al & 3}3 Diluted biotiny‘lated secondary antibody solution® &
3083 v g3l ok thAl PBSE 4| ¥ 33 Novostain Super ABC Reagent® 3083+ vl %3}
HFk. @SS 9)8) DAB(serotec Ltd, BUF021B, UK)ol 1083+ &8% % Mayer's
Hematoxyline(Sigma, MHS-32, USA)2. 2 tzd M AXFAT &2 Zo 587 44

S ool BEE A=A F B4 B4AAL AA ¥Y F 222 Agsach

ot

6. A3

Az g 229 SAAZIE SPSS 100 ver. for windows® ol g3t gt %4 zkel
A BAEEE 37 98 Levem's testE HAISHA:, Alzte] g d@Ezte] EA
4 fAd S AFetrl fske] dacl £4HEA (one-way ANOVA)S A28t om, A% 2
Ao 2 Tukey's multiple range test® A3ttt 2k Aol FAHA|7|0ol] upE W3l
3t Folde dFsh] fatol dEE S T HH(Paired t-test)E A SATE &4 A
FAFEL 0=0062 AR HAsAC

Table 1. Characteristics of each experimental group

Sacrifice time
Group Age

Treatment
(N) (week)
2 Hours 8Hours 24Hours 3Days 7Days
I (n=25) 8 normal control n=b5 n=5 n=5 n=5 n=5
I (n=25) 8 pain induce n=5 n=5 n=5 n=5 n=5
pain induce + high pulsed
M{n=25) 8 ) n=5 n=5 n=5 n=5 n=5
microcurrent
pain induce + low pulsed
V(n=25) 8 n=5 n=> n=5 n=5 n=5

microcurrent

High pulsed microcurrent : 100Hz, 100gA, 20min.

Low pulsed microcurrent : 0.5Hz, 300gA, 20min.
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8Hours

after Capsaicin Injection
Z2Hours

Time

Table 2. Changes of c—fos Immunoreactive Neurons in Superficial Dorsal Horn
Group
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qug F4 A FF He APL BT AD wE APl BAH Fo4 AA
2 9dsto] Yol RARAF A 247, 847 247 72 BE B0z g Ao
(p<O.00DE JERRATHTable 3). AF AR AE AT va) 2@ 1S RE A
dol, AYFME 24707 4N 7, ARTNVE 247 Fol SAH ez §2a(p<000D)E
eSIThH(Table 3). 7 A TolA F2de 71Eor 24470 e Folg AA7] 9
stof ARE g T A4 (Paired t-tes)E & A3 AWT M 2414 (p<0.001), 843

AN (p<0.01), 24A3FA (p<0.0D)e] Fofgt zpolE UERHon, LM 24l A
(p<0.001), 8A1ZEAAM (p<O.0D 2] Fel @ 2ol 2 viebuith AFTIVE 2417k A (p<0.001), 8
AZEA A (p<O.0D), 24412 A (p<0.0D) 2] Frel g AolE BATHTable 3). 74 & w89

Absh BrAgle]l LA cfos BN 4 NAY Fe FAaE ehych

Table 3. Effect of Microcurrent Stimulation on Changes of c—fos Immunoreactive
Neurons in Superficial Dorsal Horn after Capsaicin Injection

All value are showed mean+SD

Time
Group . " 4
Pre 2Hours " 8Hours *~ 24Hours*? 7Days” o
I 34+1.14 36+1.52" 4.0+1.00° 38+1.64" 36+1.14°
i 3.2+0.84 5744577 18.8+5.02 11.4+2.30 40+158
m 4.0+1.22 29.4+4.22% 14.2+3.70 6.6+2.41" 3.2+1.30
v 3.8+0.84 35.022.24" 16.6+5.50 8.8+2.17 3.4+0.89
I : Control group II : Capsaicin injection group
I : High frequency MC group IV : Low frequency MC group

Tested by one-way ANOVA(#:p<0.001) and multiple comparison test

Y group T-group I (* :p<0.001), group T -group M(* :p<0.001), group M-group V(' :p<0.001)
5 group H-group I (* :p<0.001),

), group II-group I ¢* 'p<0.001), group H—group[l](‘h p<0.05)

B group I -group I (¢ p<0.001)

Tested by paired t-test

Groupll: Pre-2H(p<0.001), Pre-8H(p<0.01), Pre-24H(p<0.01)

Grouplll: Pre-2H(p<0.001), Pre-8H(p<0.01)

GrouplV: Pre-2H(p<0.001), Pre-8H(p<0.01), Pre-24H(p<0.01)
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Fig 1. Effect of Microcurrent Stimulation on Changes of c—fos Immunoreactive

Neurons in Superficial Dorsal Horn after Capsaicin Injection

I : Control group O : Capsaicin injection group
mM : High frequency MC group IV : Low frequency MC group
H : Hours D : Days

Tested by one~way ANOVA(":p<0.001)

Tested by post hoc

Y; group I-group I (*:p<0.001), group O-group M(* :p<0.001), group M-group V(¢ :p<0.001)
2 group M-group I (* :p<0.001),

. group I -group I ¢ :p<0.001), group I -groupll(* :p<0.05)

9 group O -group I (* :p<0.001)



Fig. 2. The Changes of c—fos
Immunoreactive Neurons in
Superficial Dorsal Horn before
Capsaicin Injection Model

(immunohistochemical stain,
x200)

Fig. 3. The Changes of c-fos
Immunoreactive Neurons in
Superficial Dorsal Horn at 2
Hours in Experimental Group II
(immunohistochemical stain,
x200)

Fig. 4. The Changes of c-fos
Immunoreactive Neurons in
Superficial Dorsal Horn at 2

Hours in Experimental Group I

(immunohistochemical stain,
x200)

Fig. 5. The Changes of c-fos

Immunoreactive Neurons in

Superficial Dorsal Horn at 2
Hours in Experimental Group IV

(immunohistochemical stain,

x200)



Fig. 6. The Changes of c—fos

Immunoreactive Neurons in
Superficial Dorsal Horn at 24
Hours in Experimental Group II
(immunohistochemical stain,
x200)
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(Fitzgerald, 1983, 444 %, 1998).
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gRlol del AbgE 91 (o] & B, 1997; Abbadie¢}t Besson, 1992). s 24
A Axel yzt= 22 A oFA I Z(voltage-gated channels)& 3% Ca'' #U3
Al 2 tHWilliams &, 1990). c-fos cDNA probeZ A}£3F RNA blotting analysisol] A=
Ao el dF F 24 FYstd 54 952 FEHE B 30& FrkEr] AlE
sho] 2A)1Zkol FH 512 & o] FiL A7k Ao AYo=m Y= Aol HiH A (Draisciet
Iadarola, 1989). Bullitt(1989)= fttelel 7IAIA R3lAFE & AFHANA == 2412 FA

i <

5 Ao 45 4 BdE Ao A ZAFel g gl AZU fFYLE c-fos7t &
AUt B¢ o, Strassman $(1986)2 #AF <9 ¢tdel A 74x {3l AFE
e w A5 ARAFY wWjEZo A A LA A (somatotopic)?] c—fos WHo] T
Aok Bastdcot oA g ZA3Es Tz #Fag AFd vlHste FFAFANA c-fosd]
A e Aoz FSATA AT AR 2T AEEA cfos7t AH2E
RS AAAT. FalAT e JF &2 4A(caudal trigemina) 3ol U= #3014
%! T AT (A )9 FFAZAF(CET) 423 FAAR 93 "edrh
Hpol 3l 249 9AH2F Rexed 1,09 wpzdZE Vel VI Xl $1# 3t (Harris,
= AR (A )t FFABAFCHR) S st

HhH(Herdegen %, 1991). & AFEAA F3) AF F c-fos/l Rexed 1,008 V,X =
A B3z 3 cH(Bullitt, 1990; Harris, 1998). watAd B A3 oM X capsaicing F
sl FAEZES fLete] TR BE VMARI cfos B WY VAL o8
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OolA c-fos @A FA AA Axe 71 2A F7MedEd ols §F AT A F
Ztog Ay WEoR A & & Yk olE Ui EY tE AFAsEe] dgAazet o
A5l HIoltHHunt 5, 1987, Willlams 5, 1990; Abbadie®} Besson, 1993). &<t 1 9
L5 d 52 A3 c-fos DA HARS F4 AAEY A9 = Hd 34114 (n=H)=
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