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Abstract

Background and Objectives @ Acupuncture as a therapeutic intervention is widely used
for the treatment of many functional disorders such as substance abuse and mental
dysfunction. Clinical trials are currently underway to determine the effectiveness of
acupuncture in the treatment of drug addiction. Yet, there are still many unanswered
questions about the basic mechanism of acupuncture. Studies have shown that both the
psychomotor stimulant effects and rewarding properties of addictive drugs, including
morphine, are sensitized by repeated drug administration and raised the possibility that both
of these effects may be linked to the same or closely overlapping the mesolimbic dopamine
systems. Neiguan (PC6) point on the pericardium channel which is associated with the brain
and its mental function, has been used to treat mental, psychosomatic disorders and
gastroenterological disorders. The present study was designed to investigate the effect of
acupuncture on repeated morphine-induced changes in extracellular dopamine levels using in
vivo microdialysis and to measure the effect of acupuncture on Fos-like immunoreactivity.
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Methods

by regulating neurotransmitters.

! Male Sprague-Dawley rats were treated twice a day for three days with
increasing doses of morphine (10, 20 and 40 mg/kg, s.c.) or with saline. After 15 days of
withdrawal, rats were challenged with morphine hydrochloride (5 mg/kg, s.c.). Acupuncture
was applied at bilateral Neiguan (PC6) points for 1 min after the morphine challenge. Results
showed that acupuncture at the specific acupoint PC6, but not at control points (tail and
HE8) significantly decreased Fos-like immunoreactivity induced by a systemic morphine
challenge or a single s.c. morphine injection in the morphine-repeated animals.

Results and Conclusions : These results suggest that reduction in sensitization may be
one mechanism whereby acupuncture alleviates morphine craving in addicts. Moreover, in a
more general sense these results suggest that acupuncture can be used as a therapeutic
intervention for correcting reversible malfunction of the body by direction of brain pathway
and thus acupuncture can contribute to the biochemical balance in the central nervous system

keywords : nucleus accumbens, striatum, morphine, Neiguan (PC6), Acupuncture, Fos-like
immunoreactivity
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Sprague—DawleyAdl 3 # 1507~ 200
79 Ax e FU7F 12:12 Az
FAE AFAHA(REE 22%37T,
5010%) 4 AEAZ & AF
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2. 28 5Fof w

¥ 5ol Cadoni 52V ¥ o] g3t
W  morphine hydrochloride (754 2F,
) e AY AEFe] §¥E FIHA A
A F 10 mg/kg, SR/ 2 20 mg/ks, AA
9 40 mg/kgZ 3UZ 14 238 (1243 3¢

2 33 A] c M 168 A 2% 2005 -

7)) Hst F9 st

Morphine hydrochloride ¥+ A8l A94E Wt
Foigt & 149 Fete] 43|77 (withdrawal) &
1 1594 morphine hydrochloride® 5 mg/kg
& ¥t Fofsigith

LN
=
=

-

AxA =28 AHA F 10 mgks, A
2 20 mg/kg, AA & 40 mg/kgE 3 43t
1 4 2 34 dstfo) S v o & ¢
14 4 F<te] ¥3 7|3 (withdrawal)
T3 015 94 B9 5 mg/kg® H3d)
% AT HE MR HE 2
(2) A8 A9 (Saline) ¥4 1§
ol A salined A Zo] TLT WY
g2 Fol & & 15 94 EWE 5 mglks
2 v 5% 25 HY ZAR He 1
(3) @) (Tail) FH 15
AFANA ZHE Y Zo] U WL
2 Foi3t b 15 4 B8 5 mg/ke®
et 53 A% Jpen 4 myle) 1
B AT L
(4) =i (HES) MG 1%
AHqA 2L st Fol FU o
2 B 2 15 44 298 5 mg/kgE
g Fq3 AF KA FIL =ZBK
(HE8) %¥Z=oll 1 #3+ #gst &
(5) RBA(PC6) RIGEF 15

o oo

st o} 15 YA 2L 5 mg/kgR
3 ol AL R FHA N PC6)

4. TE
Hs) JRE 119A A¥ $EE& sodium

_15_



- ARSS XYol SHoy digstE Y9 cfos WH vlAE FI} -

pentobarbital (50 mgkg, i. p)E "EH %
stereotaxic framedl TAAAY| T2 23
Paxinos %26)9] rat brain atlas® 33l
bregmas 7IECE  ZFZF AFEIRl coordinate
(nucleus accumbens shell: AP 1.7, ML 0.8,
DV-6.0, nucleus accumbens core: AP 1.2, ML
1.6, DV=6.00& ©l&3lmicrodialysis probe A%
£ 913t guide cannula® 2Bk & F 4U7t
9] 3E71E 71 ¥ microdialysis systemel] 823}

£ Z 2 =it 6-9ugE WAy

E 29 FoEe HE AARE Fte
ZT (B9 F97 3933 299 173
e @Ae] Wi ERToEA QY AESF
FoT (Saline) 1%, FEAE ¥4 x4
(Tai) #BHIFH e 38 £ =B
(Sanyangluo, HE8) AT 1§, 2% 7Ad
H9el WA (Neiguan, PC6) #IgE 1F
o7 TR EdF (5 mgkg s.c) Fo
TR FSe 1870 wEskdnh AMge s
9] AZL 0.18 mm, Z°] 20 mmol¥ +3
o2 Ad &gl o] 3 mmE FASL
A 2 HEHA s

6. Microdialysis %

Guide cannula® F381 vARMHES g%
(CMA/11,
dialysis membrane, 6000 Dalton, 2 mm length) S
A £9F o HFY (artificial CSHE 1.5 4l
/min®] < (CMA/100 Microinjection pump) 2.2

microdialysis  probe cuprophane

probeel #AFAGE AF ¥ HAFALS NaCl
(150mM),KCI (3.0 mM), CaCl2 (14 mM),

MgCl2 (0.8 mM)< 10 mM phosphate buffer (pH
7.1)ol gaste] ARESISIT

Microdialysis probe&] probe recovery:= ARE
A AF H4lof 8813k dopamine, DOPAC, HVA

EFdo FAE F3l T3l nlAFA L] A
EEXZE F3INL Bowl cage S0l 3F7) AR
o]2&olx AelolMmicrodialysis system& F3 3
AIZF E4F 208 (F5 15 wf/min) HFHoZ MES)
S FHstn F& 3719 microdialysate®] dopamine,
DOPAC, HVA 57} 10%0P7t RS o 3719
HAFE  baseline®®  3d19ew HPIC (high
performance liquid chromatography)& ©]&3}%
R (5] (=

Fig. A, Schematic representation of nucleus accumbens shell
and core

7. HY A 515tE AW
{Fos—like immunohistochemistry)27)
FEAHo] Bt AZ Sodium pentobarbital (80
mg/kg, ip) 2 A H, 0.9% saline 200
mlell ojo] et Mo ZA3t 4% formalin &
o 1000 mZ H%<s T #FRAUT. HY
9] A¥ 300 ml 2¥37 YA 700ml 25
3ol A4 AR 1ol B Ae HE
A 2 IR T 2A17F B T 3HA)
1, 20% AZe] ird A SFAPBS) O &
o] 4TCoA BB dd HE 55 IF
& F o 24g 30 md] A7 AT A
gdzdoz AL =@ 2 A, fos
expression 97l 7F¢ 98] AMEE primary
sheep Fos—antibody (Dambridge Reserch
Biochemicals, Wolmongton, DE)°ll 87t
Primary antibodys= 0.3% Triton—X100(PBST)
oA 2% normal rabbit serum¥ 0.001% kehole
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T Hikelslt 1 ¥ HxAE PBSTE 41 ths,
2X%Y Fo} oA 2% normal rabbit serum& &
f3R= PBSTeX 200WE 38t biotinylated
rabbit anti—sheep serum(Vector Laboratories,
Burlingame, CA)ell WMg-AIZ: oAl PBSTE A
< oS, 22 A2 1417 EeF Vectastain
Elite ABC reagent (Vector)o] @o] HL-gA]
Rtk PBSTE % ¥ A2 obf ¥ A& 24
A|Ql  diaminobenzidines Alg3ke] AT
dhllo] F 2AL gelatine coated slide®] &io]
A 2A1ZEERE AolA AZAIR F, xylenel.
2 F9Y3AA polymountZ ES{1sHch
28] 7t RIS GAEE FEdn AR
sty gAE" s #gdch Hel 4
91¢] $ix9} WA &Paxions$t Watson® 2] ¥ %
= Fasith

ro BN

8. =& AHA

Microdialysis 2¥°] #% ¥ microdialysis
probe® $ A7} nucleus accumbens(shelld}
core)oll QA=A A7) A 2F HALES
gl Sodium pentobarbital (R0 me/ks,
ip)E FAREI wHEE H O FFHE do
descending aorta® A&AST HAPEHE H
A3k} saline @ formalin/glucose &8¢ #
Tkt

TAEERE HE 728l formalin/glucose ¥
Hofl A5t & vibratomes o831 HEHS e
o] cresyl violet 94& 35tk Paxinos 9
Watson®] atlasell#] F°]X coordinated 3
13k probed] AAE sty st HA
ol A} Holdt sampled] AT} A2t

o NZHAT 3K : M 167 M 25 2005 -

g B9 WM FFAF AN, 94
HEEAYoR $HSGL, 4 A

F Apol &
Tukey test$} LSD test® AlEHES AAsH
Atk Z P gel 0.05 ojstel Aol Fo&

2polzt e Aoz AF ST
Im. & X

1. 8k=2 23 Folz2 2lst FL
(Fos-like immunoreactivity)2 &3l

MzA Boolx c—fos WIS 4% 4
3 c—Fos SAWMLZ HQ AXEs fgz2To
A 35.19£2.13742 A4 J =1
(18.20%£2.237M) o ujs] #Hdo] 5
7}k th(p<0.001). B3 R $ xHgt 7o) 4
3 me)(Tail) AT 282 24.88%1.73, Bk X
AT I5L 17161121, MR AT I8
21.26%1.01702 thxFHrt F208H c—fos o]
A ATHP<0.001) Fig. 1, 4, Table 1).

=89 core ¥A c—fos THE A
3t A9 2PN c-Fos YA HESF=
16.04x0.617k2 A7 AEeLF IF°e
11.8£0.8170 vl3l Fl3tA c—fos L@l
Z7F At (p<0.05). YA T A (Taid
AAT 2F, =B AR 2w, AR A
AL 289 AS$e A7 19.44%1.38,
13.05+0.74, 13.55+0.51/08 tzxo3 F
913t xtol7t ¢ttt (Fig. 2, 4, Table 2).

Z39) shell F9= 499R Lo c—fos WS
=331tk HACONEF-9lolA 2] c—Fos ¥ MX
S= el 13.90:0.6270% 00, Ay 2d
T IEoAE 9.7310.2870% Ag] Ad4 AHA]
Z2Fo] mjg) wdo] foJekAl S7IsISrHp<0.05). &
A o] T 238 mE)(Tail) AT 18, 3o A
AT TES R AT 25 4% 15.6130.96
7, 9.91+0.2870, 9.55+0.23/12 =% AT 1

m

Y Ay
Ml
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B AR AT 1ol di2ERY c—fos @
Hol felshA 723KIckp<0.05, p<0.05) Fig. 3,
5, Table 2).
shell®] VERTHelX c—Fos $AHISF
YTl 17.0420.658 e AA5T
13.26£0.7270° vl&] F7hsiioy &
zlol= gi9ltk(Fig. 3, 5, Table 2).
shell®] INTH-Yo|A c—Fos SAAAE
gzFelA 971076 A2 Ay A4
259 7.210.3570 nlg} Frrsgov ¥
AAA ztol= ¢ATH(Fig. 3, 5, Table 2).
shell?] LATHR YoM thx32] c—Fos <
AAEFE 9.0910.8072 AAAST2)
6.3320.4770¢] w8 Z7srgou EARC
atolE Aok (Fig. 3, 5, Table 2).
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Fig. 1. Effect of acupuncture on Fos—like immunoreactivity of
the striatum in chronic morphine—induced sensitization.
Representative microphotographs of coronal sections show
Fos—like immunoreactivity in Control(A), Neiguan(B), Tail(C),
Saline(D), Sanyangluo(E) group.

Fig. 2. Effect of acupuncture on Fos—like immunoreactivity of
the core in chronic morphine—induced sensitization.
Representative microphotographs of coronal sections show
Fos—like immunoreactivity in Control(A}, Neiguan(B), Tail(C),
Saline(D), Sanyangluo(E) group.

Fig. 3. Effect of acupuncture on Fos~like immunoreactivity of

<
(o]

the Shell (VERT, CONE, INT) in chronic morphine—induced
sensitization. Representative microphotographs of coronal
sections show Fos—like immunoreactivity in Control(A),
Neiguan(B), Tail(C), Saline(D), Sanyangluo(E) group.
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Fig. 4. Effect of acupuncture on Expression of c—Fos of
the striatum and core of NAc in chronic morphine—induced
sensitization. Results are presented as meantS.E. Total
number of Fos immunoreactive neurons within a 200x200
um grid over the areas at 100X magnification. Data were
analyzed by two—way ANOVA and followed by Tukey test.
*+x P<0.001 as compared with the corresponding data of
Control group.
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C-fos Expression in CONE

cell
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Cfos Expression in INT
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Fig. 5. Effect of acupuncture on expression of c—Fos of the
shell of NAc in chronic morphine—induced sensitization.
Results are presented as mean*S.E. Total number of Fos
immunoreactive neurons within a 200x200 um grid over the
areas at 100X magnification. Data were analyzed by two-way
ANOVA and followed by MSD test. *, P<0.05 as compared with
the corresponding data of Control group.

Table 1. Effect of acupuncture on expression of
¢-Fos of the striatum in chronic
morphine-induced sensitization

Group L Cell Count

Control 35.19+2.13
Neiguan 21.26%11.07 %+
Tail 24.88%1.73%x%
Saline 18,202 235 %*
Sanvangluo 171651 .27 %%x

Data were analyzed by one—way ANOVA and followed by Tukey
fest.

«+x P<0.001 as compared with the coresponding data of
Control group.

Table 2. Effect of acupuncture on expression of
c-Fos of the nucleus accumbens in chronic
morphine-induced sensitization

|

| Shell
Group | Core

—
CONE VERT INT LAT

Control | 16.04=0.61 | 13.9020.62 | 17.04=0.65 | 9.7120.76 | 9.09£0.80
Neiguan | 13.55=0.51 | 9.5520.23« | 15.4420.55 | 7.06£0.40 | 6.16+0.37
Tal | 19.4421.38 | 15.6120.96 | 19.83=1.07 |11.94=0.58 | 8.4120.40

Saline | 11.80=081+| 9.37=028 | 13.26£0.72 | 7.20=0.35 | 6.3320.47

Sanyangiu

o 13.69=0.31 | 9.91£0.28+ | 13.00£0.36+ | 6.02£0.24 | 7.2220.34

1

Data were analyzed by one—way ANOVA and followed by LSD
test.

*, P<0.05 as compared with the corre

sponding data of Control group.
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