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The Effects of 120Hz High Frequency
Electroacupuncture on the Cold-Restraint—
Induced Gastric Mucosal Damages

Jo Mee-hyeong, Choi Byung-tae’ and Jang Kyung-jeon

Department of Acupuncture & Moxibustion and ‘of Anatomy,
College of Oriental Medicine, Dong~Eui University

Objective : The present studies investigated the effects of 120 Hz high frequency electroacupuncture(EA) on the
stress—induced stomach dysfunction in relation to its effect on the level of stress hormone and gastric mucosal
damages. The gastric mucosal injury was induced by cold—restraint stress and two acupoints corresponding to
Zusanli and Sanyinjiao in man were used.

Methods : Cold—restraint stress produced typical gastric lesions in all rats of the stressed groups, but the number
of ulcers as well as the mean.ulcer diameter were reduced by 120 Hz EA pre—treatment. The cold—restraint stress
also induced an increase in catecholamine response involving epinephrine, norepinephrine and dopamine, but a
slight decline were observed in EA pre—treated rats compared with cold—restrained rats.

Results : The degranulation value of gastric mast cell was significantly higher in cold—restrained rats than in
control ones. However, with the significant reduction of degranulation values of gastric mast cells in EA pre-treated
rats compared with cold-restrained ones, PGE, content in the gastric mucosa of EA pre—treated rats was also
different from that observed in cold-restrained rats.
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observed in controls.

system

Cold—restarint stress induced an elevated mRNA expression of pro—inflammatory gene such as cyclooxy-
genases—2 and tumor necrosis factor(TNF)— a, but these expression were down—regulated in EA pre—treated rats.
Immunohistochemical analysis showed that while the inhibitory—xBe and TNF-2 immunorection in the surface
epithelium of the stomach tended to increase, both reactions in the EA pre—treated rats showed similar pattern as

Conclusions : These results suggest that 120 Hz EA may act as a therapeutical means for gastric mucosal da-
mages through a activation of pituitary adrenal system. It could be concluded that 120 Hz high frequency elec-
troaucupuncture affords a good protective potential against stress—induced gastrointestinal dysfunction.

Key words : electroacupuncture, cold—restraint stress, gastric mucosal damages, activation of pituitary adrenal
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= A3 COX, lipoxygenases T3 &2 ofe}|
£t (arachidonic acid) tAtHE 2] 58 &4, 18
I G54 AlIEARIF 1 #84 §& dEstn
A= FAAEBo] BAs A o8 §AR

g2 2 9E 49 nuclear factor(NF)—« B
7t AZE F Qe #L7t A3 ol g3k

X

9 RE 9588 B340 g8 fEd”,

2 2RFL JFBAN QAR ALgH
ojz gton HAE AL HolAZAY % 7%
A AgtEAeo] gt X8 % A7V} o]Foix 1 Q)
PV gggaelo] g AAIHL A 3R
of AA8ta lon odt =L FFNAAE F
3 2747 84T corticosterone AL A 3HA|
2 7A€ 7T oy A3l AFE 3
£ A7 A g,

mehd & dFE AE#HA o g4 YA
A zdz gl 2ol I+ cold-restraint F'2
At 2o 7¥E 120Hz AA (electroacupu-
ncture) & &S o Jehh= AAA adE @
A% & ¥A cathecholamine ¥4}, YZ2 29
prostaglandin E2(PGE2) 4, vITtAE g3y 3
E, A% zlolst tjEo] NFk-BE FHoES
FEHd QA g AArEI 9w BHE
reverse transcription—polymerase chain reaction
(RT-PCR) ¥ wYzAslsty AAE F3f AT
33t
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0. #8 9 K

1. 4858 ¥ Cold—Restraint 2Eg| A
8F% A7 Sprague—Dawley A d#HE Taco-
nic & SamYuk Co.ZHH T3 2537 AH40]
Mo APAH @A &30 F Al ARS8

o} 48A12F B FEE A FHAY F dZF, 120
Hz AFAAS AAF, cold-restraint AEHAT
7Fst CRST, AYAAI# F cold—restraint 2EF
2§ 7Kt EA+CRSTZE Wrd] Z #% 8vig
A w) A3t Cold-restraint AE#AE Senay
9} Levine®™ o] wo] wje} E43] A|Zg o] 2o
RYE FAIT I F 41T A4 34
Tt B EI

2. ME X=

22 0.25m HE A (AZHEYZ,
SM-600)°] @A3te] 120Hz WEZE A3 (Sp6,
A5 el dis 29 3m 23) 9 F4E (S
36, 4F HdA dis] 9% 5m Q) el HF3=
% 9o A F 08T AZFEAY BEE
108 2H4oz #3130 7 1, 2, 3T 2

3. ALY 23

10% chloral hydrate (350mg/Kg i.p.)E 7}
& F A& HF8t YUFAE gt s
phosphate buffered saline(PBS) 2.2 A3 3}5ic}.
AZ3 $1E cold plated] ¥ BoZ 1AF F 3
5 du)Rstels JAge] yehbe &4R4E B
Zstn Asigion B9 21 AFE FAe
ALAF (ulcer index) & 0, F34; 1, A5
4282, 1~5709 &L HA%1~2m) ; 3, 57
ojste] 2 Ak} N9 Ft37] HALFG~4mn) ;
4, 274 o8ty Fr37] AL 1709 2 A% (dm
old) ; 5, HAF FLE ol I HAAE AYA
FE AT

4. HMUF U EEF Catecholamine A
ARZARE F3 A& AHFH3AAT. A
EDTA-2Na €719 43t & 43 4°C 1500 rpm
oA 1087 gAFest 842 £33l Ca-

179



Cold-Restraint 2EdA B¢ AHYL N 0kl QW& 120H BAY &

tecolamine %% 98 High Performance Liquid
Chromatography (HPLC, Bio—Rad, USA), Waters
712 Wisp autosampler, 460 electrochemical

detector® AHE3I3Y}.

5. RT-PCR £ 0|&% RNA &HE &4

YA EE AHste] homogenizeAlZ]! & TRIzolE
ol &3t} ZZo| RNAE FZ3Ith 18] TRI
zol®ll 200t chloroform® ¥ ¥ 10&7F voltex
mix3t1, Y3t 1083 ¥A8ktt. Microcentri-
fuge® 12,000 rpmoilA 1587 448 & A
Z9¢ FHsto] F39 isopropanold EFE F A
#3] 29 F9ith. 231 microcentrifuge ©]
£319] 12,000 rpmelA 1087 AAEesIGih &
ZNS AAF F pelletd) 70% EtOHE ¥ vor-
tex® F YRS AFAL AASL pellet
DEPC(diethyl pyrocarbonate) ~DW 20pte] o
RT-PCRell ARg-3}31ct.

A2 Fu)€ total RNAE 75ColA 5%
7t WAA7]13, 10mM dNTPs, random sequence
primer, RNase inhibitor, 100mM DTT, 10XRT
buffer& 78t ¥, 0.5u4¢] M-MLV RTE tA| 7}
811, DEPC—water2 $37} 20u7} HEF 33

Table 1. Sequences of primer used for RT—-PCR

t}. o] 20148 mixture® I EFE H * IUE
Y& o] &3t spin downrlZl F 42TIA 1A%
< cDNAE FA3sich

FAA} FEZ& 9% PCR machined o] &3l g
Ar FHED AMNZE FYIJUCE L ofn]
Y 208 cDNAE FHOE ARR3HL, F39
3t primere Table 13} 229 sense primer®}
antisense primerg 3l 1E 7}8}3, master
mixture®] HFHEH7} 20 HEE HBF FHFFE
7}sk3itt. Predenaturation 95C, 10 min, denatu-
ration 95C 1%, annealing 50C 1%, elongation
72C 182 38 cycles¥ ¥ postelongation® 72
TolA 108 F<t £33t 2k PCR productsy
104 1.2% agarose gel°ll loading3dle} 100V %
oM 1587 A719%E B3l E43l.

6. PGE, &3

PGE: ¥4 & PGE; immunoassay kit(R&D
systems, Minneapolis) & A}&3l4th YAEE
PBSZ homogenizeAlZl ¥ 5,000 rpmo} Smin &
o 9AEYsH e 1 4% AL manufacturers
assay buffer ED\Z 3AA|Ft} g4g fAL
PGE; conjugate, PGE; antibody and pNPP sub-

Gene name Sequence
IL-14 Sense GTCTTTCATCACACAGGA
Antisence TCCTGTGTGATGAAAGAC
IL-6 Sense CTGTTCTGCTTTCTCATATG
Antisence CTGTTCTGCTTTCTCATATG
TNF- a Sense CTCCTCTCCGCCATCAAGAG
Antisence TGGGCTCATACCAGGGCTT
COX~2 Sense CACTCAGGATGCTCCTGTTTG
Antisence TCTTTGCCCAGCACTTCACTCA
GAPDH Sense GAACATCATCCCTGCATCCA
Antisence CCAGTGAGCTTCCCGTTCA
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strateZ 214 02 ¥k3-A}7] 11 VERSAmax tunable
microplate reader (Molecular devices, CA)&
ARt 405nmeld £38leH PGE,; &
SOFTmax PRO(Molecular devices)& ARg3 A
Akl

7. SAZEENZ Y ZEHasA qHE

AE EH3to] 4% paraformaldehyded] 4C 12
A7t 21738}] 30% sucrose £ 3U F F
cryostate® 10m FZEUE Azt f9 =
A8 #AE 3t hematoxylin—eosin Y
periodic acid Schiff’ s(PAS) §4-& A&,

8. HID| I Stuflof Cift ZXSIEkY pHEH

0.25% toluidine blue(pH 4.0)2 HM3}1 &n|
7 X400 Aokl AAZ A thE3} o] E3]YA
TE AU FAHAF (%) =[(BE*x0)+(3
EX50) +(ZFEX100) ) /M A Z 9] F5]

9. ABRHMIMEO] HUH =7
AEHEGIAE S AR A FHHA
H 3= alcian blue(AB) pH 2.5-PAS

A& B

+ A
£ 3 & #u)A3to) A micrometer® AAH T
& F331%9d.

10. HY XX 38~ ZHAL

HAxA38 A #AE A8 10mM sodium
citrate buffer(pH 6.0)o14] 95C 5837+ M5k
1, °]€ 3% methanolic hydrogen peroxides] 30
=3 A2l M2Eicy. PBSE MHE F goat
normal serum(Vector Lab., PK-6101) 22 A&
oA 3087 A@3k 28 NF- ¢ Bp65, inhibitory
(D) - ¥ Be, inducible nitric oxide synthase (iNOS),
IL-1, TNF-a, COX—2 &4 (Santa Cruz Biotech—
nology Inc) & 200 : 12 343l 4T &4 164

7t F< ¥SAFT PBSE M3 biotinylated
anti—rabbit IgG(Vector Lab., PK—6101)& A&
oA 308 3 ¥HEAIFHSr PBSE AlF ¥ ABC
kit(Vector Lab., PK—6101)el 424 6087t
BH3-A1Z Tk DAB substrate ki(Vector Lab., SK—
410002 A2A 583 BN ZoH 7] A¥
W F Ax1EA qw 10% BSA/PBSE Ha)st1
=93t ,}@oi ANg AL grFoz )\1-9&1;].

11. SAXeE|

FAANEE B4 BEUAE A8 0T Sig-
maPlot version 6.0(SPSS, Chicago, IL) 2 Stude-
nt's t—test® YA FHAFSITH

M & R

1. i8S &4 a3

2T AATY -GN FdF 8] R
##==d vl8 CRSZH EA+CRST EF A%
AdH &4 gEo] 28S #FHJY F 7Y
Adete] #ASHE HE ALFE d¥Rd gz
3 ARl 247} 075404170, 0.88+0.237M2 &
AR A& A edgkou CRSH EA+CRS
& 242 5.0%0.537), 4.0£0.37/02 22l o
) 214 (P<0.005) & KoFFig. 1>. 9Ag}
A% B AAS vlas) 2 gz2F, AYF CR
ST, EA+CRST°] 2z} 0.93%0.64mm, 0.96£0.22
mn, 3.15%0.30mm, 2.77£0.25m& izl vls) C
RST# EA+CRSZE 22 P<0.005, P<0.01
A4S HAFAKFig. 2.

w2E AT &AL v Rd AYRAFE A
HEd g7, d3F, CRSTE, EA+CRSTo] Z+z
1.63+0.38, 1.75%0.63, 3.63%0.18, 3.63£0.26
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4

Number of ulcer/stomach
~N

04

CON EA CRS EA+CRS

Fig. 1. Comparisons of number of ulcer in con-
trol(CON), electroacupuncture(EA), cold—restraint
stress{CRS) and CRS after EA treatment gr-
oups(EA+CRS).

The significant increase of gastric lesion formation
were observed in CRS and EA+CRS compared with
control ones, but slight decline in EA+CRS with CRS
were detected. *, P<0.005 when compared with con-
trols. All bars indicate means*SE of 8 rats.

S Yehdo] dizFo uls) CRSTH EA+CRST2
943 (P<0.005) & HAFAUKFig. 3>, CRSTH
EA+CRSTE vlus) & 9 A% fAdE nodF
A} stor} CRSTo] Hl3) EA+CRST-& $13 g
BRHE B A%rs A% Aol At

2. ZAEe|sy aH

dzrd APTAA 48 A3 &L 825
A 9grout AR AFEUAT ALY o] BF
5o CRSZ#H EA+CRSTA o dA% @&
o] #&H ) £3] CRST 3 EA+CRSTAAN &2
g AAY FA9M Agersd w2 dFAEY
&, A ANALY 283 tjEo A3 Y
g 7271 2AE FHE 22U

3. 8% Catecholamine &4
B7A3 8 F4E JehdEs 84 catechola-
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Means of uicer dameter (mm)

CON EA

CRS EA+CRS

Fig. 2. Comparisons of means of uler diameter.

Cold—restraint stress induced much longer gastric
mucosal lesions than observed in controls, but these
were reduced in EA+CRS. "P<0.005 and " P<0.01
when compared with controls. All bars indicate means
SE of 8 rats. CON, control; EA, electroacupuncture;
CRS, cold—restraint stress; EA+CRS, CRS after EA
treatment.

2

Ulcer index

CRS EA+CRS

CON EA

Fig. 3. Comparisons of means of ulcer index.

The ulcer index were significantly increased in CRS
and EA+CRS. “P<0.005 when compared with con-
trols. All bars indicate means*SE of 8 rats. CON, con-
trol ; EA, electroacupuncture ; CRS, cold—restraint st-
ress ; EA+CRS, CRS after EA treatment.

mine 3%3 4o 9% epinephrine? W3S vln
& B9 27, AFFE, CRSE, EA+CRSTE Zt%}
1,049.5£298.8pg/m¢, 166.3£t46.4pg/mé, 1,561.7
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+178.1pg/mt, 1,281.5£172.8pg/mEAN T =T
Hls] AETLE #9949 (P<0.01) A #4383 CRS
& A4 (P<0.05) A F718HitKFig. 4>. 1
2iu} EA+CRSTE diZ 7ol o3l #2438 Jehd
I 5ig= 4

Norepinephrine®} %& Hl#s] B3 zFL
387.0£94.8pg/meqld vl& HAYTE 103.8£51.0
pg/mE 124 (P<0.05) UA #4332y CRSTF
9 EA+CRST 634.5+114.9pg/ml, 438.7184.03
pg/mE F7FIA oW 242 1%l Norepine-
phrine % CRS¥°l| H]3) EA+CRSTo] tha Z&
3% tiKFig. 5>. Dopamine %2 tJ&7°] 93.2+2.6
pg/m el Bl3) AAL, CRSE, EA+CRSTo] Z2t
172.6%19.4pg/m, 243.0£22.6pg/mé, 205.8£10.5
pg/mEAN B5F /94 (P<0.005) AA F7H52
v CRSTOl Hl8| EA+CRSTo] tha 743t
<Fig. 6>.

2000

1800 -
1600 1
1400 -
1200
1000 4
800
600

Epinephrine (pg/ml)

400 4

200 -

CON EA CRS  EA+CRS

Fig. 4. The changes in plasma epinephrine
level of EA and CRS were statically significant
compared to the controls, but there was no
significant changes with EA+CRS.

" P<0.0l and T P<0.05 when compared with
controls. All bars indicate meanstSE of 8 rats.
CON, control ; EA, electroacupuncture ; CRS, cold—
restraint stress ; EA+CRS, CRS after EA treatment.

800

:

Norepinephrine (pg/mi)
8

»
8

CON EA CRS EA+CRS
Fig. 5. Only the plasma norepinephrine levels
of EA were significantly reduced when compared

with controls.
*P<0.05 when compared with controls. All bars in-
dicate means*SE of 8 rats. CON, control ; EA, elec-

troacupuncture ; CRS, cold~—restraint stress ; EA+CRS,
CRS after EA treatment.

300

—_ - [ %) N
8 8 8 8

Dopamine (pg/ml)

8

(=]
I

CON EA

CRS E

Fig. 6. The changes in plasma dopamine level
of EA, CRS and EA+CRS groups were statically
significant compared with controls.

These levels of EA+CRS were slightly reduced com-
pared with CRS. " P<0.005 when compared with con-
trols. All bars indicate means*SE of 8 rats. CON, con-
trol ; EA, electroacupuncture ; CRS, cold—restraint st-
ress ; EA+CRS, CRS after EA treatment.

4. ZHO| PGE, ¥ B4
93247 A3 AAYYl Fau 488
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29T 120Hz MUY AR

—a
ggals PGE.S) ¥& wlus) Be 923 0.2g% cox.2
th2TolA 44,890+3,508pgel ™ AT 42,500
+1,713pg, CRST& 59,236%4,494pg, EA+CRS NFea
Fo] 53,480%4,443pg2. 2 dix7o] dis} CRST
F94(P<0.05)¢ BAFom CRST H3) E 18
A+CRST9] PGE: ¥ET #28Rou #9442
)
BojFER] TKFig. 7. - > W - IL-6
Az g5 7 a‘o}iﬂ HEH :ons
d dxE F9% TNF-a, IL-18, IL-6& H|F CON EA CRS EA+CRS
3lo] 942 ® ol PGE; BAE #yE] Qe Fig. 8. Gel depicting RT—PCR products for C

COX-2¢) thdt mRNA FEoA LdE BAHA
t}. oz, AYF, CRST, EA+CRSTY mRNA
wEe vms 3d COX-2¢8 TNF-« ¢ mRNA
urgo] t=Fol v} CRST thh F7lskon
EA+CRSZ thAl Zradiith IL-189 IL-6=
BE oA FAFE mRNA 23E HITKFig. 8>.

7000

PGE, value (X10 pg/.2g stomach)

CON EA CRS

EA+CRS

Fig. 7. Mean PGE; contents in gastric mucosa
expressed as pg per 0.2g of tissues. Note signi-
ficant increases only in CRS compared with con-
trols.

*P<0.05 when compared with control groups. All
bars indicate means+SE of 8 rats. CON, control ; EA,
electroacupuncture ; CRS, cold—restraint stress ; EA+
CRS, CRS after FA treatment.

184

OX—2, INF-a, IL-18 and IL-6 from rats sto-
mach. Note that COX-2 and TNF—a mRNA ex-
pression of CRS was slightly elevated compared
with controls, but reduced in EA+CRS.

There were no significant changes of IL-14 and
IL-6 expression in all groups. CON, control ; EA,

electroacupuncture ; CRS, cold—restraint stress ; EA+
CRS, CRS after EA treatment.

25

Degranulation percentage of mast cells (%)

CRS

CON EA EA+CRS
Fig. 9. Comparisons of degranulation vaiue of

gastric mast cells.

CRS and EA+CRS groups were statically significant
compared with controls, but EA+CRS were sgnificantly
reduced compared with CRS. “P<0.005 when compa-
red with controls. All bars indicate means*SE of 8 rats.
CON, control ; EA, electroacupuncture ; CRS, cold—
restraint stress; EA+CRS, CRS after EA treatment.
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Mucus thickness (um)

EA+CRS

CRS

CON EA

Fig. 10. The mucus thickness of the free sur-
face epithelium in the stomach.

There were no significant changes in all groups
compared with controls. All bars indicate means£SE of
8 rats. CON, control ; EA, electroacupuncture; CRS,
cold—restraint stress ; EA+CRS, CRS after EA treat-
ment. Cold~restrained rats than observed in controls.
X 400.

6. H|QMZ Sty &
AAE-2] AutaiEolA BAEHE R vty
¥ 0.25% toluidine bluedll 78}A EA=g o}

d% ZE9 g3 vehls vnAEs 38
st B8 FoA ZEY 239E JYelE vTA
e #2HA otk vRAE SyPA5E v
8 BH d2Fo] 7.4710.82%24 AIFY 8.17
+1.82%9} A& oA %¥key CRSTH EA
+CRST°] Z2t 20.33%1.26%, 13.88+1.49%%
T4 (P<0.005) & HAch CRST] ¥ EA+C
RSE A (P<0.009) A 2ahA47}t 748}
% tKFig. 9.

7. ABHYOMES| HHUYFH 23

AB pH 2.5-PAS Ef@A] ¢ A4AAxE
Hold okg Aund gz v EHEATAHE
oA FaAgo] EEH O ALIHALAN F
7Fisiet 2t 2ol g AAFAE S8 £ A3
Y2Z, AAF, CRSTE, EA+CRSTo| 217} 6.25+
0.23um, 6.58%0.18m, 6.38+0.20/m, 6.50%0.18
mo. 2 JeR} fARIATKFig. 10>.

Table 2. Immunohistochemical Reactions of Inflammation—Related Protein in the Stomach

Antibody Region CON EA CRS EA+CRS
FSE ++ ++ ++ ++
NE-«Bp6S GPE 0—+ 0-+ 0+ 0—+
[-Ba FSE ++—t+++ ++—+++ ++ 4=+t
GPE + + 0+ 0—+
FSE 0 0—+ 0 0—+
COX-2 GPE 0 0 0 0
FSE 0+ 0+ 0—+,++» 0—+++*
TNF-a GPE 0 0 0 0
IL-1g FSE 0 0 0,+++ 0,+++
GPE 0 0 0 0
. FSE +++ +++ ++ +++
iNOS GPE 0—+ 0+ 0—+ 0—+

0—+++ indicate the relative intensity of the reaction : +++, intense ; ++, moderate ; +, weak ; 0, abscent.

Abbreviations : FSE, free surface epithelium of the stomach ; GPE, gastric pit epithelium of the stomach; CON,
control ; EA, eletroacupuncture; CRS, cold—restraint stress ; EA+CRS, cold-restraint stress after electroacu-
puncture treatment ; NF, nuclear factor ; I, inhibitory ; COX, cyclooxygenases ; TNF, tumor necrosis factor ; IL,
interleukin ; iNOS, inducible nitric oxide synthase ; *, mainly observed in the ulcer region.
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Cold—Restraint AE32 FW AFYLYY A=

291E 120Hz B &

3

Hzp QIKIO) CHEH BIOIEH BhEl

_I?..°°

Al

234 ARlN FLE HIFLE 3k A
AEQ EZuA Ao dig A2 A3
= Table 2004 B upe} 2ok 27 NF-«
Bp65% I- kBat EANIH T FFTE £
ojare] Hhg-o Holn AAGFHAENNE &
A& YA e ugS B g2l vls) CRS
9] I- kBa 7} tha 748 EA+CRSTA 3
2tk COX-2& d2TIA weE& JehdZ
A2 Sol3A X*’foiﬂr EA+CRSTY ¥d4
TAHEAA okt & Bl

TNF- e & 1L-1a4 Henhe-2 g7y %4
A A LA gt TNF-a & 51_939_01 CRST#
EA+CRS-?‘°1] ME A HH3-E Holu AYEA

O FERS EE e AT B2
otk NOS= £l mow A% W3, A2
G £33 WA o 23101} CRSE

o] XN MY HE Lv°1 Z}f}:?} ' EA+CRS
A A F7FeFSi K Table 2>,

V. % %

AEHo7 A3 YL FAFHY AW
acid peptic attack Ato]e] 8#F2o2 2eA 3l
th. & 943} pepsin HEA = FHUA offensive
factor) 2 mucin—bicarbonate #u]¢] FAZ A
A% AN ¥ZF2, prostaglandins, urogastrone/epi-
dermal healing factor?} %112} (defensive fac-
tors) 2 HIQTP O asd AY 2dEAM F
a2} cold—restraint 2 AYHFA FP &

&L BEgs] gw3A glx gou v|FAZY 9
gHol} ekglA Atdo] AYFAFE A= AL

186

2 Hol $jaRuEn AEAFAY 9 Jhsol
-t

AR AEANFA A A% fF3F AP
st 24 ATE o]FoA T Yot ol tiE ]
AL o} WA A Yot AFATE oz 9
LZAAHANRE Ho) FIFFFEAAN el
UAANAE AH BRNRE E2dhed 7~12%
A 5707 23L& YgARY EAuAL(segmen-
tal reflex) & AT R B A7 FANE A=
£ 798 W AuBANENEE T3l AirH(ga-
stric reflex) & AN iAo FIG A3
S F9& 9 QENAT HIAHTAENE TR
of @& HRpHEo R Yu|FAR AN 84
¢ Z/NA 984 18 fEEn.

AAZe gATe wHE ¥ Q4 A7E

“ﬂ ZFarEo] U AFRFL AAF +F5E F
T AT Ed YAy #Hae dqE &
‘4173}%"‘4’“”73"1] DL O e E R
o) AFe 4 dvxd g AFHvh A3
3} transcutaneous electrical nerve stimulation
7t A ARyl AdEES JeT AFHY
A 2}Zolu} laser acupunctyre$t #2 w|ekdt A=
oM Zgstx don 53] A5 F47t 7
oM AAE N AFE W JAzFA7E e
SR

AF g A AF WAUEE F5& T4
o2 & H5eh Adel did opioid i 217349
$Adof izt B3t 5 o]F1 Yok AH9 nal-
oxone, opioid antagonist F¢ &3 AHH= A
©2 o} endogenous opioid system®] #oj3}H
EA wixo] we} FFAH A Ao|$t opioid sys-
temo] BAZHE Aoz LA YFPHP. a3
U AFe] gk 2 AL vlAE ¥
& AN, 32, R AUE T 9eE 4
Qo] % A A3z B B AJY AW

Nl

I

_w_

rir r>J



The Journal of Korean Acupuncture & Moxibustion Society Vol 20. No. 3. June. 2003

E AFelA A3M] Aol 2¥E 120Hz A3
& &9 F4ele} AgEel g dHel 30
27 HAEARE o §AHLE cold—restraintel
% AN P AFE vFE )Tk o
Z3o) v AFAXTE P& W ALPAo] v
B3l CRS &He 2%t Aol 4ol 94
A F7v8kich CRST# EA+CRST3 vlas] B
%S o FAHE B ALY} 49T 2F0l CR
Sael vls) AFAA & CRSAE < 7F EA+CR
STAA 23 ELk ol cold-restraint
AAF] et WA A3 Ee Ao FF
& Zolt}.

AE# 2o g gheo] F43h= FUHA FE &

A= sympathetic adrenal-medullary system
7} epinephrine, norepinephrine ¥ corticostero-
ids ¥#]o| s} pituitary adrenocortical sy-
stemo|TH? 3 = gmo) A% W = FAHA
Egxe] dig FAYxE wE F vt 2EH
A 32E0F 43 endogeous catecholamine
Fjojp®,
FAFAAAM HHE olg Z2EFRYLS A
BYIE AR RagAed gt 224
& 484 ok Cold-restraintel] 23 A%
A& Adshs 2ol 3% AN 98 nore-
pinephrine®} dopamine A+=A#$} gamma—ami-
nobutyric acid AsZE-E F/HANCRA £33
£ Yehle RoE Hol AEAFAN BAdtn
91} -5

HAFE 0|48 cold-restraint AEHA AT
T @ catecolamine % %7}, 53] norepine-
phrine 57+ H.33t31 921} serum norepine-
phrine 5% %7}t t]89] hepatic glutathione’}
Hashe 202 Hol catecholamine® tiE©] t}
€ 8 = U4 iEedAte e Bustn

o 2

e}¥ 12 Tooth—pulp A= E 38 norepinephrine,
epinephrine, dopamined] ¥EE& Z7MUG®.
AEG A0 2% ol ZEEL WANE 2
pojsto] theket A9 Aol Hu JAopd,
B AN E cold-restraint 2EHAE 713}
%1€ ) ephinephrine, norepinephrine, dopamine
25 A3 7RIt §3] gz vl8 CRS
79 epinephrine® dopamine®| ¥94& HoF
Sit}. o] Xo} Cao 5'%9) B38} 2| cold-re-
straint 29 A% FAo] AEYA FEEO|
F9% 98 g3¥E ¢ & Aok 284 CRST
o] Hjs} EA+CRSTo| ol& ZE&0| Fashs A
€ #FE F ASith 53] Azl vl& AP
A epinephrine® norepinephrine®] A3 Z4
3= Aoz Hol AFe AP FFRANRAE F
ato] Z&A73 A Q%S VA pitvitary adre-
nocortical system’} #4EE FF8 5 Ut}
33 AN opioid AL Tk A 9
3 fEEIEshY A o3t ®#ulr)de] dis)
Z delA otk 2Hz & ARIE AYL A} F
4 enkephalin® A-endorphin 8|8 u-¢ 8
-opioid receptor’} #A59 100Hz #2 IHl:
AHL H$olM dynorphing FulsH iz
(dorsal horn)2] « —opioid receptor7} #oigh
tHO4Y  Tooth—pulp AHEA] Z7}8t plasma nor-
epinephrine, epinephrine, dopamine §%&°] A%
Ap=2e] sto] A8E Lt opioid anagonist?! nalo-
xoned A 3td A7} A= AOE Hol en-
dogenous opioidE F& AE#A W3S A4
AP o]= 92 oipiod peptides} °|E 4
A7t Agg Aol gojsiy AEHAA AHFY
FZHAo BAE 7FsAol AL AR,
g2 ¥HFEY COXE 7MAn arachidonic
acid|Al prostanoids(PGEz, PGD., PGl;, PGJ2)
& HEN7IEY "o o]F COX-1°] 72
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A AB9le] uls] COX-2& 5% AT A=d
prostaglandin 4] BiaH?. 18U 4YH
©2 PGExx= foA 8F5Ze 7711 e
82 Assted YB3 715 #4919 Cold-re-
straint 2 9#% P4l met—enkephalin At
A Tt enkephalin® 57 F39E o #AYl
3 8588 Yepdy o] 3l prostaglandin
o] ZgHTH?,

B AdoX gz29 PGE; $&¢ vlus) B4
22l "8l CRSTol #94 WA Frlstslev
EA+CRSTE 42 YeliA] gt o2 B
o} Y22 ¢ BEE PGE= A A7 #dd A
3 YuF 4o 23 PGE; F7HEPIRG ¥
A% Ao mE YA FFE g F=
wolch matd AFHA7} cold-restraint 2E#
2ol 9% PGE: 37} Al ¢ & Utk

gA% A 4FFE {3 proinflam-
matory gene) WdE #&A3}7] A8k COX-2, T
NF-a, IL-14, IL-6 mRNA ¥#& RT-PCR
& o] g3l FAsUY. IL-189 IL-6°] thE
mRNA #d& 1 fo|7 AA ket COX
—2% TNF-e 2 mRNA 2&d& CRSZ F713t
Aom ojE EA+CRSTAA Tha ZFadsith o
2 Hol AAAX7} A% AR AN FHEE
COX-2¢} TNF-a mRNAZHE AES ¢ &
Ak

Z2273A7} 7)€ cholinergic systeme ¥
3 HAY A2 AEYA i A% F2
& W3 2ol Cold-restraint 2E#HAE
Fo A9 wgA e 23] o8 Ha 8w
AT BF 7 gask=d v JF#e] FE
prostglandino| 2tz €A PGD,= W7} gloH
¢ ¥ PGE.7} #EEH?, o) Mol A@At
BTk X7} prostaglandin FAdel #Aske A2
Z g8A ot AL 9 prostaglading W3}

188

A7)E 290 9ee & 4 JHP, B AgolN
v 2o 23y AE7}t gzl v|s CRST
A F7rehe ARAAE olgd F7HE AU
ol %A% PGE,9 W3lt: stz Yct.

AL FAALoA FulsHE G3 99y 2
& 33k g99d 9 proteoglycan® E T 4
¥ 242 715 s EEEE Hol gou A #
Y 2238 BRI, $8FE 5 dojugid,
Cold—-restraint AEZA 29 ¥ ol 2EH X
A gAY ol AABYF FAE ¢ S8
g0 gad A0 B AN ol A
ool ore] A wWae FAHA Yoy e
ZZgtH o2 CRSTAA B gd AR
£ BET F dor AYFAY FHde g2 dF
AER &Y tEol 2AYsle 3e 7128 4%
5 ATk

dEuk-gel 9ol BYFHYU #AHANM NF-«Be
BE FAAXY MEAA p50/p65 subunitsS
heterodimer 2 Z#3}7, inhibitory subunitQ! I-
¢ B} AFsta Qitk, BFA ATl FoAHE
Bl [- ¢ B Ak} g9 8493812 A8 [-«B
28E AFZYA NF-«BE AEY 07 o]F
31, NF-«B A§%990] A+ ¥%F 73z =
2Ry s I FAAY FAE 4o
NF- ¢ Bel d&) &43sE dEad 4F +34
= iINOS, COX-2 % TNF—-ao %°]9, o]Eo°] o]
AF2Q AFES AT dodle Aeg ¢
#A A,

Hazz 58ty ARz gz v Axay
YA E [- ¢ Ba gt iNOS BHHE] cold—rest-
raint AEGAA] 7248 TNF-a$ IL-lev
A% A B Ze & Jehdih -«
Ba 9 iNOS BYuHS- AFAXA H2ZFH A
& W3- Jehidoh I-«Ba 9 #3817 NF-«B
E 5% 979 fAxE PEEUEs HeE B
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|,
of @Futgo] AMEE ¢ + Utk Nitric oxide
AR AZBYY Z7lsa YA A4S 7t
Aed 904 HEHolu &AL AHANGY,
CRST 9] nitric oxide /3ol Fojdh= iINOS HE
B ZAE B3I 7158 dAE ovjd
oldel AAZ Ro} A Fitelel ALl
I ool AAs IWE 120Hz AYA
AE 39E o £4F AAL Ao dF g3ta
g B2 ¥ & A}k o] ¥F catecholamine
Aoz Hol FFAAAE AR & AEAUEA
£ %% pituitary adrenal system® 2tgo] #of
ol Ao R 239 PGE, #3}, UMY &
FPE 228 ¥ olJet EFI9AY mRNA R @
WA £F W] AR 2N A%e] qAE
€ ¢ & Uk webd mHlE 120Hz A3 34
AEH A0 oF e ATl E Age o
Ao A§ Jhedte ol @ Hoh A o
AUF 1HS M AFA dF A8ANAEA
AGEAE TEs B Hgd 977 279

V. &

IWE 120Hz AFE F4Eg ASmo] HA
%2 9 cold-restraint AEHA & A%
oA 4Ee fAoR A9y ¥F catecho-
lamine ¥3}9} tjEo 923 9] PGE, 3}, 45
Aol thdk mRNA 2 @ 23yg Aduusi,

1. AR 93] cold-restraint AE Ao 23]
FEEE H A% AYgFA0] &t

2. 83 catecholamine2 jZ7¢] v]3] CRST
oA Frksh=d vis) HAARE ol F7HE A

3k

3, AAAAE cold-restraint AEH A0 2%t
AAT vinAEY 2HYHE A A Zo
PGE; % F7}= A3t

4. 9229 FFFAA LEE ¥R IL-1
A% IL—6 mRNA 2d W37} vlokd v COX
—-2% TNF—a mRNA @& tfzF vl CRS
TN da ST AZHAE ol AsfAl
2ot

5. AYzZ3eta kg0 Hol [-4Ba % iN
0S¥ cold-restraint AEHAA Y EAAIT A E
oM Z2ss TNF-a ) IL-1et ¥ AYE
HelA et AGE BT, AHAXA [-«B
a 9} iNOS HEuk3-& 273 FARSHS T

oj4e AT Hol F4E AgEe] HXg
IH% 120Hz AHL pituitary adrenal system
£ F3 AAF &3S dAFgeZ AAL A F
€& Jepdo g gARoE Ao ¥ ohy
2t 24 AEH 2 dgd Ag A& g A
o2 HoFr
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