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<Abstract>

This study was performed, using c-fos, to investigate the effect of TENS on pain model induced by
capsaicin in spinal level. Twelve rats with 200-250g body weight were randomly divided into three groups:
One group which induced by capsaicin, another group which applicated TENS with low frequency(4Hz, 200
us, 20min) and the other group which applicated TENS with high frequency(100Hz, 50us, 20 min).

The results of this study were as follows:

1. The number of c-fos immunoreactive neurons in superficial dorsal horn was increased markedly 2 hours
after capsaicin injection, and decreased gradually from 4 hours to 16 hours after injection.

2. At 2hours after capsaicin injection, both low frequency and high frequency TENS decrease the number of
c-fos immunoreactive neurons in superficial dorsal horn.

3. In acute pain model, low frequency TENS greatly decrease c-fos expression than high frequency TENS.

Therefore, decreasing the number of c-fos immunoreactive neurons which increased after capsaicin
injection with application of TENS indicate that both of the TENS have inhibitory effect. In addition, low
frequency TENS greatly decreased the number of neurons explains low frequency TENS is more effective
than high frequency TENS in acute pain.

This study also can become a part of scientific evidence on electrotherapy through measuring quantitively
effects of TENS in pain model.
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552 A7t MY B3] Zhshe B F bR,
B85S w7A ke B2 AR dEire A
Rei2 o2 vlwa 2 glA glont, 7jHely $4e]
A2 2 A% 71Ael dsiM e oA & & LA A o
2 Ao Bh(Besson & Chaouch, 1987). i} 3
ol gAMe g 71A) 4oz A T35 2R
o] 7hutE|o] ool it o7 7] A7t &ids] P&
i JleHel71E 5, 2000: °’34*, 1998: Palecek %,
1992: Kim¥} Chung, 1992: Seltzer ¥, 1990 ).

52 vl B3 ddolx e §5AA] e
#%, A= Bl uje} AiQAat AEeg 555 &
Fste o] 4 YrhelAA, 1995). 2} 24
e ZEFAAA cfos ALEAQ cfos TN
& AgzAH oz FAd= FeEE HA Ul
Fhats)o] AA) de] AREE T loHel WA 5, 1997: ol
¥ 5, 1997. Abbadie®} Besson, 1992: Chang &,
1998).

Hunt $(1987)& c-fos mRNAS] 229 c-fos T
A& o sk RG2S o183l #9
HAdeld] A7) S (mustard oil)3} 40T &2 5219
4 52 H8A) 34 55 % (dorsal horn)elX cfos &
o] IHE-S B}, o]F X=2W (formalin),
71242 (carrageenin) 9 FTEAEZ AF FAAS,
71AA A, H2AAES, AG, @ faA
T T A& 550l FUEHAL | A5 FEHEAA
c-fos9] Wao] dojdrtn BHuEelgei(o]dy F,
1997: ol999 %, 1999: Abbadie & Besson, 1992:
Bullitt, 1990; Chang &, 1998: Chapman %,
1995: Honore %, 1995: Lee & Beitz, 1992:
Tokunaga %, 1999).

C-fost Y% %R A} proto-oncogene)d v-fos2]
AXFEA 24 43AA growth factor)} AAABZE
Aol ofs) FE ol thg3t Fefo] A XA A3
tHGreenberg %, 1985). #4435l cfosve @ejdw
encodedle] AALE ZA3l1 (transcription regulate)
271291 #-g-4kS-(long-term adaptive responses)®
7424 ¥bS(plastic responses)3} #A T (Goelet,
1986).

QA FaAlAEeE F8E cfos WHE 24
(morphine), A1 23 (ketoprofen)oll <JiA] #gto}

Yz} e del s fa]y 2YS eldhe EQ ot
=#¢ A (noradrenalin), NMDA 8- A&}, NOS
Aol o8] 7ta€rh(Abbadie 5, 1994: Buritova,
1996; Gogas &, 1991: Honore, 1995: Jones,
1992, Mitsikostas, 1998). T3 2214 R34 Al
2l (antinociceptive systems)?! 7]3 @A) s
A% 7Z+"rHChang, 1998: Hu %, 1993: Lee &
Beitz, 1992). WebA] olaigt Ao @ cfos W&}
34 A5zl BAE FA8A G

Ao i3t A1 o] 42 Aufoll EolMAA FH3
Z713ta ik, 53] 4173 A Agke] AT ¢ o] A7)
& ol-g3le] @ol AlgY=m glon, 93t wed o
o} ol B3] AFE]= A7 F e oA A<
AEA 2Fd A7)E 718l A 8AH}E dovle AlE
7b F7bska QITh(elA7] &, 1993). 1 F WEA A
o2 A9 A7IAF(TENS, transcutaneous
electrical nerve stimulation)°] $%-& ¢l vl
23 (non-pharmacological 'fH 22 U433 F 840}
3718t ch(Golding &, 1987). AHNAA7|AS
2 AFE o] 83l yie B2AANAE AF8l o
g3t gole g 2YHE= F5& X gshe Wigolrh(e]A
3, 1995). AANAA7AFS] ol diM e Bol
A= glot ety 71 das G438 dejd
vt QoA A, 1993 FEF 5, 1995:
Thorsteinsson, 1987; Walsh, 1998).

B AFME capsaicine® $5& A0 3 §
ZAgde] AEZ o] EH e YFTIRAAR] cfose]
W32 ANARAAZ AT A0S A5 FFdA Fg
oz #z, EAstaz gl o]& e 78 4
HEEZ AHE3I9] capsaicine® EF2dE UE ¥
(134 SH 8NN E3o dg W3-& Jehl= cfos
T o] WstE A2 A hjor dAF F 1
A3E A, CRNIE A9ARArIAFZE 2
e AYANRANATE 3L AL F cfos B3I
o] WstE 3 23ttt

1. dEs=

A% 634d 34 Sprague-Dawleyd A HAZF
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200-250g) 1271818 FA4IE ARSIl di=T 8
nE], 12 48T wulE 494073371245 (100Hz,
50us) T 2vte], 23 APERA ANE AAARA7AF
(4Hz, 200us)T 27}2] 2 Vo] ARGl &2
&AM en AlRE AFRAAEFA B A A
AT AP EEEDE AR E B3 3 ARF433
ot AHSA 2EE 2312T, EE 5012%2 HFH9
BehE FASIAL, AHE] 23718 24 8AIRH &
F 1072 z43iglen 2 yeiA] 10413 4371
2 zA3gcl

2. Alguby
1) A3AR =]

Capsaicin(8-methyl-N-vanillyl-6-nonenamide
‘sigma)< £v1(10% ethanol, 10% Tween-80, 80%
‘33]’5]‘5-7‘)"1] |EA1A 50mg/ke T2 FHFAA 0] X

=2 13] FatFAN(F stz2])sigrh. A4l
3 d7]5‘]'—'v: AR o} B8-S A A Addle] 2%
sle] 283l

2) BHABANAS A&

ZAAAAJA7IAZ (TENS 120Z, ITO CO.LTD,
Japan)-2 ?W1=(100Hz, 50us, 20%) % A¥IE(4Hz,
200us, 208)E HAAE ImAE Agslgct. AF o
=% shvhe diE £4329 4% HAsm, ohe 3}
Ue 8354 4319t dee 4298 AR
ez aFAA H-gadch 23 AR A7A
I A8 208 AFFE 1A7e] A g A4 v Al
@ ¥ (Rompun, Hto]dAe]o})g EZFAH0.4ml) 3}
HAE vhH el AABF(0.9% Nac) 9 23 Any
(8% paraformaldehyde, pH 7.2-7.4)& AAl3ta ¥
+ 5 8 At Az EAAE A3
FAIE B9t 317 (8% paraformaldehyde)sle] 42
2.2 (25% sucrose)°ll 3¢ Bt BAsY ). Y2
Ast Ze Ad e HEsg o ANARANAT
o] AR AL 1A dgirt. nFA R &3] ALEH
£ Ae (ketamine)2 cfosE JAA)7| 22 (Huang
2} Simpson, 1999) ¥ ¥l 2-4-31x) gt

2 By o
T Ti=

3) ZFHH A|F

Faol Bd 242 SA L WEIIE o843l g3}
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35°C ol3t2 YEdgx o] ¥BdE A9 8579
o)A @7] (microtome, BRIGHT 5040)& AMg-3}ed
25um F7A 2 22} 0.01M phosphate buffer(PB) ¢l A
d3tn 12 23L 14 &4 (rabbit) cfos (AX &
200% Anti-c-Fos :sigma) 50049l Hg]al] 244]3F
F¢4¢ WAER AR

9 Bz

24Xt Bt BEE 13 34 £ 23S 0.01M
PR(phosphate buffer)2 1084 33 &A% & oA
222 streptavidine® 0.03% Triton X-100, 0.2%
normal goat serum®] ZF& @o] ALdA 90¥
9 A8}, o] 23& tiA 0.01M phosphate
buffer(10%, 332 4, o|F A4 60T
ABC(avidine-biotin peroxidase complex)Z A3}
%25 0.01M phosphate buffer(10%, 33)& = t}
Al FAEE. thE FH5F 200miol %9 DAB(3
5 -diaminobenzidine) & 5%t ¢4 &31A1A thA] o
73t o] S AL 10%7F A n o F
Wasserstoffperoxid 30% H:202(Perhydrol) &
0.03% (604 /200ml )2 A dFH. 0.01M
phosphate buffer(10%-, 33))el ¢Algtn F/F4+ (10
33)) o ARt 1gjn FutE Apg o
0.01M phosphate bufferg 431 22-& BA &)
o &3t} o]F cresyl violet acetate$} toluidin
blueE °]-8-3le] 3832t t)=H 4 (counterstaining) &
AXstglon], 32 & 58 FAstn E-HA
(50%-70%-80%-90%-95%-100% ethanol-100%
xylene 1-100% xylene IDE Z}z} 10¥4 AR o1&
JaEn Y BAL AT 97 BRE WYes
PMM({perment mounting media)& ]88l cover
glassZ B3t}

5) Pejata 9@ Az 2)5}stA

Pejeta @A B8du]Z (Olympus Bx 50,
Japan)Z °|&3l%l1, Av|Ad F3d CCD sieet
(Toshiba, Japan)¢} 71918 AFE & 94AA 2A8A

< AAzIGeH, gAd 943€ 2AEE Imagepro
plus ver 4.0 for windows(Media cybernetics, USA)
& o] &3t 39 2 FJAEA (image analysis)S A3}
a31ct,

A2z Mg S AR A

=]
i,

H
L

o

9.
©

vt

.C_O
EY_‘



A A X 5 AAP) 8 94 £498 A8 cfos
2 x40 A2 Bystgen), {4 AZ(Laminae 1
and IN)of ¥H8-& vehd £8 Adct.

6) AxE3A

AX, Pejtd 2A0A 8obE A7 FEEv7
stollA] w©e] WA & deAE JFes v 285
+4++, B2L ++, BEE +, A S - AH W

25 —2 Jepidd,

=4, g2y 2709 EAAYe 25799
AN 23] F3E cfos?] F& FA Z2YA MS
office 2000 Excel® °]-&3la] dujxEdEAon
A3} Frolese p 05% 3Hrt

O

oA -2 o}

I.

o}

1. Ko

1) Capsaicin S04 th229] AZHAA cfos W

{4 228 A2 (Laminae I and IDONA cfos ©¥
AL Fdo = AY2A3 e o s QAT E
Bo|A] AbolAl o 2417t F- cfos B A P&
vehlle AEe 7 Hxnz Jelgm, 4t Fedle
Zashe A4S Holthyl 8A12E 16413 Fell= A9
Vel 9gke} (Table. 1).

2) Capsaicin 5] 2A1Zt 39| =73 5 4¥
9] c-fos W4 ¥
Capsaicin o] 2A2F ¥ HAm 2 2dE cfosoll 2
HAAANAT A8 23 Merd e sv F
93 cfos Bl S VEME Ao b
2 rach o] ANEZAMN cfos WA AUt
WA} (Table. 2).

Table 1. Changes of c-fos expression after capsaicin injection

2h 4h 8h 16h
Control +++ + + -
Control=Group of capsaicin injection which is not with TENS
Table 2. Effect of TENS on c-fos expression induced at 2 hours after capsiacin injection
Control 4Hz 100Hz
2 hours +++ + ++

Control=2 hours after capsaicin injection

2. HAZZBEA &7

1) Capsaicin Fo} 3 o) 239) AlZHHE c-fos W&

A4 SZ% A% (Laminae I and 1194 c-fos B9
AL Yo she Az 3ot os AT B
BolA] cfos RgHte AZEL B A5 ¢ 52 BY
o2 1Jepytr}. capsaicin $9 2A13F F cfos B2
3L JellE AR & ¥ 89.3312 vehte
o, 4A1ZF Fo] Wk FA AHL] FE BF
24.33702 ztaglen, 83 39 ¢ A3 e
1467702 Jehsts, 162413t 39 4734 F& 3.1774
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Z 249 Jerth(Fig 1, Fig 4, Table 3). °I€ &
Al FFole FAF Aol7k AAHpC .05).

2) Capsaicin $-o 2417t 3-¢] djz=23 5 HdT
9] c-fos ¥ v
Capsaicin 9% cfos @A) F3& veplie Al
¥ F7} oz i 2243t A= (4H, 200us)
ANAAAZNAZ LT AR = 265702 2AaH
A3, IRIE(100H, 50us) ZHYARAZIAT 283 A
¥ 4% 33.33702 2= JcHFig 2, Fig 5, Table 4).
o5 7} Ahe] H o= FoIt Aolzt YRATH(p( .05).



Table 3. One way ANOVA of the average numbers of c-fos immunoreactive neurons in superficial dorsal horn

after capsaicin injection

SS df MS F P-value
treatment 26847.79 3 8949.264 24.85619 5.95E-07*
residual 7200.833 20 360.0417
total 34048.63 23
df : degree of freedom MS : mean square *p< .05
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Fig 1. The changes of the average numbers of c-fos immunoreactive neurons in
superficial dorsal horn after capsaicin injection.

Table 4. One way ANOVA of the average numbers of c-fos immunoreactive neurons in superficial dorsal horn
after capsaicin injection with TENS application

SS df MS F P-value
treatment 14261.44 2 7130.722 13.25386 0.000484*
residual 8070.167 15 538.0111
total 22331.61 17
. 120
s
E 100 89_[._33 89T33
e gof |1 L
2 L
T 60
- - 33.33
° 40 26.5 I
g -
E 20
=
control 4Hz control 100Hz

Fig 1. The changes of the average numbers of c-fos immunoreactive neurons in
superficial dorsal horn after capsaicin injection.
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v.z =
B3 WA el 71 3 dehde AFelE, B

2 AFEEo| ANEANA HWol lviu Wddhs 2E 7
Z 38 FolA 713 @A Adelti(Adams
1998).
HAd e GF5HEA] GFAETY F9 27 A XA
E013 EEAE] FAAFIE EYIANA T
frgctn Yzis|g ok, HZoe g4 50 A
ZA WFe] HYS 2l 243 §5& dodle
Aoz A5 1 ItH(Dray 5, 1994). A173A W49
AP F2 A {3} aAdt 1% T
A1 cfose] AAHEAQ) c-fos T RS W2z 5}t
Aoz Bashe Fua 3wl de] AMEa A
thelAA 5. 1997: o9 &, 1997. Abbadie &
Besson, 1992: Chang %5, 1998).

cfose BTG AAAE AT FAdM w2
gk AAAT T A€ F Y59 A7
AE B izt JEZ AM-Ech(Hunt 5, 1987:
Bullitt, 1990: Molander %, 1992). 4% H3d=E,
cfos AL AEHoZ Sojrly gz B3NS
FAdsle AP-1 ¥4 8tn she DNA 2A9s]d 3
el g KFAAEF 434t Sambycettit
Curran, 1986). We}A], fos A& ~2EY 20} B3
B9 AdzADy)A A AXEES =AHe= 34 A
Ho2 gEFP}(Chang 5, 1998: Naranjo
1991). cfos HEE Y A=} fis FL At
2|4 B Z(voltage-gated channels)E %3 Ca** &
Az FAUYL Morgan® Curran, 1986: Williams
5. 1990). wetA Ca™* & FEAZAM 271EdFA
72 S 2Asted 8% 23 A¥YE vebdhg
(Harp & Sagar, 1994; Sheng & Greenberg, 1990).

Hunt 5(1987)¢] A7olai2 o] Q77152 v}
g RAATE A5 STEFE AF2F AL -
fos7} HAES EusiArields 5, 1997; ol¥Y
%, 1999: Abbadie & Besson, 1992: Bullitt, 1990:
Chang . 1998: Chapman %, 1995: Honore %,
1995: Lee & Beitz, 1992: Tokunaga 5, 1999). &
AT HRE H¢ T2 4k caudal trigeminal)ell
de K4 A7A9o2 AdS} C IAF A el 28l
AGEtt 349 faAd 1789 Y9330 o
[.19 vF2%, Vo4 VI, Xof six@ct, He 4hAre

=%

<39}

ks
I

=2

3%

h=4

o,
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9 el A7 DL o] B2 FARRe 48 B
Wrh(Harris, 1998). 028 AOZ fosE T3 AGY
o CHA A4 9aiMT FdEgE Aot
(Herdegen %, 1991). o8] d7EL F3lA3E 71t
F cfos7t 2wl 1,19 V, XN A3t st
(Besson & Chaouch, 1987: Bullitt, 1990: Harris,
1998, Gogas, 1991). & =FM % capsaicinSZ %
FE A F A3 2R 1L 1A cfos @A
B 27349 7t 713 AS BHE 5 YA A5
HEFL 53] AdS} CAA7E T2 FRIstkm, o] 84
skehe F-8.5-9]0]7] w & (Abbadie %, 1994) ¥ <
Tox Mested FFH oz AFHYT cfose F2
2] B5AY A REsn dxAA 8 F
FARA AR LM YehtR] gor 7 Hda &
Zo| IAE FYolE Bddch(edol 5, 1997 Hu
%, 1993: Jones & Light, 1990: Tavares
1993).

felAlTo2 d fos AL B g2 oy
20]=9 MK-8012& NMDA 48 Z3k 9 NOS
AAAZ JAs e Aoz vettth(Abbadie 5.
1994: Buritova, 1996: Gogas %, 1991, Honore,
1995: Jones, 1992; Mitsikostas: 1998). =& 2|l
A 314 A 2= (antinociceptive systems)Ql A7
A 8433 AEY dolAd daME FAEcH(EA3}
2000: Chang, 1998: Hu &, 1993: Lee & Beitz,
1992). B9 A% Bt gl [, [ cfosE WS
A A} (Presley &, 1990). 2R L dAAZA
(enkephalin)& X% 3 waH o=
(dynorphin) & X3sh= el g IFHe] 9l
7] W&oltH(Aronin %, 1981). A4 &2 Fio o
e Tz riolisA (preprodynorphin) 3 T Z2
A=A (prepro- enkephalin) ¥ F& (colocalization)
i (Naranjo 5, 1991: Noguchi 5, 1991). thA] 2
&, FARF WEA] cfosE WHI= B2 FHELS
Zzzvelsyd fHixre Tz dAEd FA
g

FealAF oz B cfost 27 20]= 23l 9L
& Aoz Bk (Lee & Beitz, 1992: Hunter 5.
1995). A& E9f, #F8AF 22 F7HE cfost EHo
& A 2 4t ZAHE, oL AFAA =&
{naloxone)d] 23] A= 7] wjFZeoltt(Abbadie &
Besson, 1993). SFelo]E9} substance P9 Z&

=%

o,

P

N
s



FaA ARAYT And GubER ARALEAES
A 2% ARYA Ca** & 7M1 cfos BHS 29
grln atgch(Williams 5, 1990: Yao &, 1992). A
792 AL Ca**el Z7he cfos H¥el F231aL F
g 53 Add 9IS nAk(Yao T, 1992).
Crudt®} Williams(1993, 1994)+ 23 20]=7} Ca*™*
AEE A2A93, K AEE S7MA0 it &
AE AR S A7HE S substance PE
cfos® A &2 gl Ut (Leah &, 1992).
279 AR = SE29) cubstance P 2l & 744l
7l AR o E fos ©E LS AAFrHLan 5.
1992). skxjgt, o]¥d F(1997)- substance P9} c-
fos W39} FAAAE w3 A] Za) ojol et o] AAG
A7} Basith. Chang® Harlan(1990)-& 7713 0]
o] AARH 429 BH1 FLA71 o] AEAe]
felvl Aoz fid n3E 233 Ao Mo,
38k (circulating) A EEo] H4d Sle o] +8&
Ao Agekd [FAASTE 2H3A cfos HHE 74
Ptz stk

o8] 71X B2 A YHEF AR ANAF S 27
£o] gle Aoz ul$ 83 A" & e 717l
th(R173S, 1993). 1970t Zo e AxA3Ad
7N1AFE Redg £2HE Fol MYFog F& AR/
98-S Z7A Ao zA FERDAHE(Tcells)S] B30l
A AAE FAMA A §59 AZE FRAAG
(FF0} 94, 1998).

AN A7 ATe] AFEIE 1965 Melzack ™
Walle] HEF BFZHE e WA 29&A%
A@d F3AAUe SdAGAAe] 243 (FHNE
%, 1991: McGeer, 1987: Takeda %, 1979) 5°] 7}
5T A57Rew ARH D Yot AAE 1§ )7
BwalA A 2 Aol U SEZAAY I
M Bojshe oA 2EA ) e oFEol 24glo]
Z30AA EQshe SR AAAEY F5FE
ds) dojvde AFEAE T3, FHIJde=
LTD(long-term depression)7]de] A& 3 3t}
(Sandkuhler%, 1997). LTD+ LTP(long-term
potentiation)$} 7 ThYRt F-Fe] TR AP} F
F A2 A dojute Aoz F2 diuloA A XY
gt 719 (learning and memory) o4 A€o}
(Levitan® Kaczmarek, 1997), 444 f& A=
o]l% F4d Uehle 72K sensitization)o] LTP4} ¥
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£33l (Harman, 2000) 535 Agsket] o] 808
At =itk LTDE @Azt aWl=(3z $<¢
100H) o} AAIZke] AL (168 B¢ 1k)7} A5 55
2ol Az e AZLY YaATFAAD AGHR 1E
S ATt FEA AY2FHA(EPSP, excitatory
postsynaptic potentials)E& #AAIA F7|e] AA]
(long-lasting depression)& ZI gz AT
(Randic, 1996). ¢ LTD® W&, HlAd93 290
ol 84 WAl &3 vbaslng ALY Al
29A LTD AAd 23] eole £4i9 &%) F8
S JeMItHChen 5, 1995). £3 Ca**9] 71%&
72 z&71% gt (Levitan & Kaczmarck, 1997).

22 d750] T A7|AF3 AN 7|25
7140l B5S Yeldd, ANlE A7AFL p 5 EAE
A7 Z2dAEAGN feE JE =g B
3ta] 2AE) n(Weber &,.1983), A= A7|AFL
UE¢d g ez ARl ¢ FEA8 Zsld
ZAHE}, olg FHH 29&AE doluuA
(dynophinergic) It (Han %, 1986). Cheng#
Pomeranz(1979)« 4Hz A7|39] 77} VEE 9
& AdElE Ros AEW y|™eld) sha, 200Hz A
7179 Zzte UEEd dsl Agstez vdEd
(non-endorphinergic)’ 22 ¥573t4t}. Lees}t Beitz
(1992)& A7A9 gt Wzl fa4 A5 &
Aztd P SHB cfos YHE H2AF 3, o)A
A7Ae] A7t HE TFE £EAA /34 AgAE
& R o JA L ngittn St BFE 4
&, =3k A 5o 534077 delA Ueles dE
A 22 AP & FaA 22 HAHA BHNAE A7)
AFE 58 2449 4 H(Thorsteinnson, 1987).
B AgdM #32E 24 SEEA ofos HEH2] JA]
£ AYANAA7AF] AFgder] F5AE A9
92 Jehe A0 FA0. feA5S 2 A
A7 WA eV eol=AE SAAA AT THE
cfos HRE REA 02 ABAFR| ¢, AHANAA7]| =}
Z =3 toled AAUHE SHAA cfos T
& 2AA e Ao By,

E AdFqAE & vz A9
capsaicin® 2 e cfos9] AHL SZE
A2AA, BARAAATATO] A4 FEdM FE
FalAT AGE dANI= 237} IS FHEsith
t&o] AT ATl 2A cfos BHE FE

A71AF o]
el A 24
HEHog




Al AL Lees} Beitz(1992)9] d7-¢F YR13Hct. o]
AL F47] $3 ANlE AANA A7 AFe] o A3}
#Holg oudit} ole Walsh 5(1995)0] FAEZER
dojA ARE AARA7|AFo] AR elete AT
Agsie IA At

AN AFE o2 AFE sl cfose] LA
Ca™ e 253 Aoz Az n, FFN3A74
o 23} cfos WE Q] 7HAae] Ca*t* 9} 29&A7} 9o
ke o= AlREL. gAY U d7EL Bl
|z led vl Ca*tel disiAe doE o A
771 s

Capsaicin® & 1271219l $4 37 A 5% ¢
A7) Bello]M AWIE(4H, 200us, 20%) AT AH A7
A3 RIE(100Hz, 50us, 20%) BHARH71A59]
EYE A PR o2 dolry] 13 cfosE o83k @
o zA31ehy g AAIF AT o2 e 288 djidh

1. Capsaicin 9 2A17t & 34 SZEU] HFNA
cfos?] Bdo] HmAon, 4A3 Foll 223k Hla)
I 47 Z2aE A3 8413 Fele A AAEAL,
16X Folle F459) cfos WA #2E F AN
o}

2. Capsaicin 59 2417t ¥ AR=(4Hz, 200us, 20
), 2HE(100H, 50us, 20%)] ANNAANASS
gl Hg SEHW AFA cfos YA A4
7} fro 3 A it

3. Capsaicin 4 2213t 39 F4 F5RddA A
wizel W% AUARAZAFES A4 A3 A=
o] AN AAA7|AZ0] =] v)8) c-fos A XFE T
& FrelaiA FAAIF
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Legends for figures

Fig 4. Photograph of the changes of c-fos immunoreactive neurons(arrow) in supeficial dorsal horn after
capsaicin injection. bar=200m
C-fos immunoreactive neurons were gradually decreased as time passed.
2h=2 hours after capsaicin injection
4h=4 hours after capsaicin injection
8h=38 hours after capsaicin injection
16h=16 hours after capsaicin injection

Fig 5. Photograph of effects of TENS on c-fos immunoreactivity neurons(arrow) induced by apsaicin. bar=200

m
TENS decrease c-fos immunoreactivity neurons at 2 hours after capsaicin injection.
2h=2 hours after capsaicin injection

4Hz =application of TENS(4Hz , 200¢s) after capsaicin injection,

100 Hz =application of TENS(100Hz , 50us) after capsaicin injection.

Fig. 6. Section of lumbar spinal cord of rat.Fig.5

| Fig6.
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