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Abstract

Objectives : Acupuncture using a tonification or sedation techniques method is used as a
controlling the medication for an early stroke in the Korean medicine. LR3 has indicatons of headache,
vertigo, facial paralysis, apoplexy, epiepsy as the source acupoint of a liver meridian. So this study is
aims to investigate the anti-apoptotic and neuroprotective effects of acupuncture on the focal ischemia
induced by intraluminal filament insertion in rats.

Methods : The focal ischemia was induced by intraluminal filament insertion into middle cerebral
artery. The animals were divided into seven groups (n=8 in each group) : Normal, intactness group;
Conrol group, no therapy group after being ischemia induced; MA-1, acupuncture perpendicularly
without Tonification or Sedation techniques at LR3 after being ischemia induced; MA-2, acupuncture
obliquely towards the knee at LR3 after being ischemia induced; MA-3, acupuncture obliquely towards
the toe at LR3 after being ischemia induced; MA-4, acupuncture obliquely towards the knee and rotate
9 times in a clockwise direction at LR3 after being ischemia induced; MA-5, acupuncture obliquely
towards the toe and rotate 6 times in a counterclockwise direction at LR3 after being ischemia induced.
The anti-apoptotic and neuroprotective effects of Acupuncture techniques of tonification or sedation at
LR3 are observed by mGluR5, Bax, Cresyl violet, ChAT-stain and NGF.

Results : The intensity of mGluR5 and the density of ChAT was increased in MA-1 group. The
intensity of Bax was decreased in MA-3, MA-4 group. The density of neurons stained by Cresyl violet
and ChAT was increased in MA-2, MA-3, MA-4, MA-5 group. The density of neurons stained by NGF
was only increased in MA-4 group.
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Conclusions : Our study suggests that acupuncture perpendicularly without Tonification or
Sedation techniques and obliquely towards the knee and rotate 9 times in a clockwise

direction(Tonifying technique) at LR3 after being ischemia induced at LR3

shows anti-apoptotic and

neuroprotective effects on cholinergic neuron in focal cerebral ischemia of the stroke in rats.

Key words : Apoptosis, ischemia, acupuncture techniques, LR3
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W35 M3t intraluminal filament Abo]9] &3
= WA A3t 6-0 silk sutured-2 o]
stol #& AT 28 2 2 A
2 & FATNY #H=
9 Wy} HAEZ WA FTY EXRA lnF =
He #5 WZ5HY ARl nAdE 1Y
(WPL, USA)E AHg-ste] 792 Wiich oj4)
AZHEE AAT & H& YHFAYRE 20
m2] 2|3 QA4 (Durelon, Germany)7} wra}
%l intraluminal filament(Z % 0.28mm, rounded
tip)E #%5 WHFHAF Yol intraluminal
filament”} faint resistance?] L-7Zoj L4A
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5. Total RNA &2] 2 Reverse Transcrip-
tion Polymerase Chain Reaction (RT-
PCR)

1) Total RNA £2
Total RNAS] £+ & hippocampus -
el x2(3g)2 500u TRIZOL
(Gibco-BRL, USA)2 #A3}st 1 FAMNo| tf
8 1 m¢9 chloroform(Sigma, USA)& 7}8t4
152 F EEo & TS 3, A2AtH oA
158 FAst o ohg AlZ $3ES AAsE

7] $13+ed 47T, 14,000 rpmol| A 154 E<oF 214

reagent

CHE - LpRKS - =gy -

5ttt YAERE dojzl AEdt 1 me
9} isopropanol(sigma, USA)E #H7}sle] Al
FeiolA 5 £ B¢ WA & RNA pellet
271 $ste] 47T, 14,000rpmol| A 8E7F Y4 E
25ta, AHEE A2 pelleto] 37 BEE
70% ethanol®} &7 DEPCE g 4T, 7,500
rpmoj A 587 Y& T pellettt 7|2 2
5 AASHA, g2 ethanole A2 A 583t
B2 A|AH AxAZ] & DEPC-treated water
o] o] spectrophotometer(Eppendorf, Ger-
many)o4] ODxo #1& ¢lol RNAY <= ¢
=S AFAT. ol HxE A9 total RNA
= AHEAIZEAL ST0C oAl Bastict

2) RT-PCR

EeH total RNA 2ug¥ 2540 Oligo (dT),
DEPC-treated waterEZ RT Premix(Bioneer,
Korea)o] @o] Mastercycler gradient(Eppen-
dorf, Germany)& ©]-&3}9] 50u! cDNAE $HAd
gto] PCR %5 I3t template2 AME-3}SAch
olu] housekeeping & 2}<l glyceraldehyde-3
-phosphate dehydrogenase(GAPDH)(sense pr-
imer: 5 -TGCATCCTGCACCACCAACT-3’,
antisense primer: 5'-CGCCTGCTTCACCACC
TTC-3")& control2  ALg319t}.
Reverse transcription temperature cycle-2
42°Cofi A 1A]7F %<t cDNA synthesis, 94C o)
Xl 58 5-<F denature 18|11 4°ColjA| 58 %91
coolingA7]:= FAE AHL}. mGuR5 {734
o 3t AR Eo| primers= PCR-premix kit
(Bioneer, Korea)& A}£3}9tl. Polymerase
chain reaction2 cDNA 20, mGluR5 sense
primer 1lgf, mGIuR5 antisense primer 1uf,

internal
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DEPC-treated water& PCR Premix(Bioneer,
Korea)o] @xt}. PCR temperature cycleZ
cDNAQ| FZg 9ato] 95°CollA] 300& F<¢t
pre—denaturation, 94°Cojl4] 40% 5-<F melt-
ing, 55°CollA 40% %<t annealing, 72°CoflA|
9= %9 extensiondl= AL 303 HhE 4
&}l WA cycleoiA 72°C°1W 600z <t
extension A& AXH mGuRS §AASESL
Primer(sense primer: 5'-TCCAATCTGC
TCCTCC TACC-3', antisense primer: 5'-
CAACGATGAAGAACTCT GCG-3)& ol%
3l Mastercycler gradient(Eppendorf, Ger-
many)oll A A3}t

o)A ZZ% mGluR52] DNAE ethidium
bromide(EtBr, 10mg/m¢)E Z 3%t 15% aga-
rose gelAtolAl 05x TBE buffer (80mM
Tris-HCL, 80mM boric acid, 2mM EDTA, pH
832 100Vol A H7) FFAA AT 5 UVP
Transilluminator/Polaroid system
(UVP Laboratories, CA)& o] 839 #g3ta
o 3L Scion image program(Scion Corp.
MD, US.A)E o83t &43lF.

camera

6. Westem blotting

1) Protein preparation

H&H o] SutE9E 443 dA Ao
F& YEA7|ZL AT d7pA] -70THA B
W3ley, Bax Tadld-2 Western bloti 42
ol g3ty BAFYch HERS hippocampusol
NP40 lysis buffer(pH8.0 50mM Tris HCl, 150
mM NaCl, 5mM EDTA, 02mM PMSF
(Phenylmethyl-sulfonylfluoride), 196 NP-40, 1
mM Benzamidine, 1ug/m¢ Trypsin inhibitor)2:

1x Protease Cocktail inhibitor(Roche) ¢}
500u¢E @o| homogenizationdttt. ©| sample
& 2087 iceAHloll FolE ¥ 12,000rpmof A
2087HATAHH) S48E

g3 F AFHE &
stc}, o] sampled bicinchonic acid assay kit
(Bio Rad, CA)E Arg3] AFgch 96 well
plated] BCA €9 (A:B=20:1) 100u-S ¥
protein 5u0E P& F 37Tl A 2083t WA A]
71 % 570molA] ELISA reader (Biorad,

USA)E A&l &4 A

2) Electrophoresis

129 polyacrylamide resolving gel2 30827}
231, 4% polyacrylamide staking gel
resolving gel 9o $3 comb& Zo} 307t
231t} Gel running tankoj #2351 pH 8.3
©] running buffer(0.025M Tris, 0.192M
glycine, 10% SDS)& H+=rt}. 4x SDS sample
buffer(pH 6.8 100mM Tris, 4% SDS, 20%
glycerol, 0.2% bromophenol blue, 200mM
DTT, 10% 2-mercaptoethanol) 5u0°l %=
gol 100TeA 583 #<l
t}. 80V{(200mA) 2 A 7| g E ot

il sample&

3) Electrotransfer
A7)9Eo] By gele transfer buffer(25
mM Tris, 192mM glycine, 20% methanol)<]]
filter paper, nitrocellulose membraneg ¢l
60 VoA 3A|7t transferdtt}t. Membrane2
5% nonfat milk®} TBST(0.1%6 Tween20 in
pH 74 Tris-based saline buffer)of] 1A%t &
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¢t blockingslal TBSTZ 23] washing3$tr}.
Bax antibody(Cell signalling, USA)E 2%
nonfat milk/TBST(1:2000 dilution)o| A} 47|
A} overnight3ttl. TBSTE 43] washing$
horseradish ' peroxidase-labeled anti-rabbit
IgG(Cell signalling, USA)Z 2% nonfat milk/
TBST(1:2000 dilution)ell A 147t wjFstiL
TBSTZ 43] washing3$ttt. Membrane2
TBSTE AJAS & enhanced chemilumine-
scence plus(Amersham, UK)& Y& % 38
%9t ¥r2 A7) transmitter scanning video-
densitometer (Bioneer, Korea)oll 21 ZFA]
71t} 23 = Bax9] bandi: ECL film(Amer-
sham, UK)Z develper(Ilford, 1:10)¢} Fixer
(Iford, 1:5)A AAstgct. T&E Bax9
intensity+= image master VDS(1D ver.2.1,
Pharmacia biotech, USA)E2 A &3} c}.

7. Immunohistochemistry

1) Cresyl violet A4
H2E Aol 4 A% HRE pentobarbital
sodium (100mg/kg, ip)2 vt AZ &, 0.9%
saline 200m¢o]] ©o]¢] phosphate buffer2 Znj
3l 4% formalin 899 (fixative) 800m¢ = A1A}F
Tl dRSIATh AL AN 200ml= 2
HE fF&og, 283 U A 800ml= 25+
of 24 HA3] BRSIACE o] B

He
NN e

]
rir

HE AY gL DR 247 A & 1

AA71aL, 20% sucrose’} 8% phosphate

CHEt - LhsS - el - MIEl - FRI - AR

buffered saline(PBS)o] do] 4Col|A 3§ &
o Bysigich o3g HE F4 ¥ F
23] hippocampus F9& 30mo FA= 2
gt} PBSE AL 2 AF 4L xylene
(5min), 100% alcohol(Zmin), 95% alcohol
(1min), 70% alcohol(1min), D.W.(2min)&2 2
A "ot gA, g4E A oS Cresyl
violet buffer(5min)2 Mg stgct. G|
Z8t¥u) 7 (Olympus, Japan)&
ALgste] 40u1 2 Fosto] WS, AAFA
Xo] WU E Scion image program (Scion

Corp. MD, US.A)S o] &3to] =xat%t}.

2 [e]
TR S

2) Choline acetyltransferase(ChAT)
Nerve Growth Factor(NGF)&A4

¥ %Z|& PBSY
ChAT §72 &d Ao 713 g8 AHSH
31 9% primary sheep ChAT anti-body(1:

33 A= AHT F

1,500, polyclonal, Cambridge Research Bio
—chemicals, Wilmington, DE, U.S.A.)%} anti-
NGF(1:500, polyclonal, Snata Cruz Biltech—
nology Inc., California, U.S.A.)E A}&35}9it}
12} 3Al= PBSef 0.3% Triton X-100& 37}
3l PBSToA 2% E7] X3 0.19% sodium
acid(Sigma, St. Louis, MO, US.A.)E 2000n}
845t} zulsha. W 23 1% @R
TN 247 B A&H R EEol Fu
A wjepatgich. 1 % 3 ol & PBST
2 Qe o 247 B ALolA 2% E7 Y
4 -gH PBSTolA 2008 4%t bio-

tinylated anti-sheep serum (Vector Labora-
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tories, Burlingame, CA, U.S.A.)o] ¥H-3-A] At}
PBSTZ 3H A& o, ¥ 22L& A4 2
A7t ¢t Vectastain Elite ABC reagent(Ve-
ctor)o YA AIZH PBSE ¥ W AT by
Z 212 nickel chloride®2 Z}&}A 7|31 ZHAA 2
Al diaminobenzidine (DAB)S A}g-3te] wtgd
ARtk BAZ 2HolE 13} B A7
L} nonimmuno sheep serumC 2 tH5laL=
9, ol % A% o 23 BAZ dehiR @
%t

B2E A2 E AR Y AL gelatine-coated
slideo} At F71E AASHEA A2t
25 ¥2 ¥ PP e 0wz sty
hippocampuso A} ChAT-immunoreactive 2
NGF-immuno reactive 417 AjZQ] Wr&
program(Scion

USA)S ojgste] =43ttt

Scion image Corp. MD,

8. EAIx{a

2E 247k2 Excel statistic program
(Excel2002, Microsoft, USA)& o]&3le] HF
Z 9} FZ 9 X} (meantstandard error) E X A3}
R, 2 A 2] SAEE B2 Win-
dow-§ SPSS(verl0.0.5, SPSS, USA)2 Al&-3}
o] H|Z 4 "W o2 Mann-Whitney U test
£ Atk 4 AL dz2iof vt
a =006 #=&P<0.05)# ¢ =0.01 =F(P<0.01)

o4 felde BYstan.

Im# =R

1. mGluR5 ¢l w3}

Z+ FolA 5219
mGIuR5 a2 B&AS 27 NormalZ-&
48.7+3.95(x1000 OD), Control#-& 37.3+1.02
(¥*1000 OD), MA-1#2 41.7+0.47(x1000 OD),
MA-232 41.1+#151(x1000 OD), MA-332

hippocampal CAl

B @%@ M M M M M

GAPDH 349bp

60

50

Intensity of MGIURS mRNA level (+1000 OD

l .
MA-1 MA-2 MA-3 MA-4 MA-5

Normmal Control

Fig. 1. Effect of acupuncture techniques of tonificati
on or sedation at LR3 on the intensity of
mGIuR5 mRNA in the hippocampal CAl. Res
ults are shown as mean+SE. GAPDH, a hous
ekeeping gene, was used as an internal contro
1. Normal, intactness group; control group,
no therapy group after being ischemia induce
d; MA-1, acupuncture perpendicularly witho
ut tonification or sedation techniques at LR3
after being ischemia induced; MA-2, acupun
cture obliquely towards the knee at LR3 after
being ischemia induced; MA-3, acupuncture
obliquely towards the toe at LR3 after being
ischemia induced; MA-4, acupuncture oblig
uely towards the knee and rotate 9 times
in a clockwise direction at LR3 after being
ischemia induced; MA-5, acupuncture oblig
uely towards the toe and rotate 6 times in
a counterclockwise direction at LR3 after
being ischemia induced. *, P<0.05 as compar
ed with the control group.
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Bax 20kD

Intensity of Bax leve! (*1000 OD)

Normai  Control MA-1 MA-2 MA-3 MA-4 MA-5

Fig. 2. Effect of acupuncture techniques of tonificat
ion or Sedation at LR3 on the intensity of
bax in the hippocampal CAl. Results are
shown as mean+SE. Normal, intactness gro
up; Control group, no therapy group after
being ischemia induced; MA-1, acupunctur
e perpendicularly without tonification or Se
dation techniques at LR3 after being ischemi
a induced; MA-2, acupuncture obliquely to
wards the knee at LR3 after being ischemia
induced; MA-3, acupuncture obliquely tow
ards the toe at LR3 after being ischemia
induced; MA-4, acupuncture obliquely tow
ards the knee and rotate 9 times in a clockwis
e direction at LR3 after being ischemia induc
ed; MA-5, acupuncture obliquely towards
the toe and rotate 6 times in a counterclockw
ise direction at LR3 after being ischemia
induced. *, P<0.05, **, P<0.01 as compared
with the control group.

338.2+1.57(x1000 OD), MA-4z2 34.1+0.83
(x1000 OD), MA-5%2 35.9+0.76(x1000 OD)
o=, Control#-°] ¥]3] Normalaty¥ MA-1+t
A GostA =718t cHP<0.05)(Fig. 1).

2. Bax Wl w3

Z} Zf A hippocampal CA1 £ £]¢] Bax 4t
AP E [AS ZI Normmald2 1551+
3.86(x1000 OD), Control®-2 195.6+4.47(x1000

Density (cresyl violet-stained
neural cell)

Norrel  Control Ma-1 MA2 MA-3

M4 MA-S

Fig. 3. Effect of acupuncture techniques of tonificati
on or sedation at LR3 on the density of cresyl
violet-stained neural cell sections in the hipp
ocampal CAl. Results are shown as meantS
E. Normal, intactness group; Control group,
no therapy group after being ischemia induce
d; MA-1, acupuncture perpendicularly witho
ut Tonification or Sedation techniques at LR3
after being ischemia induced; MA-2, acupun
cture obliquely towards the knee at LR3 after
being ischemia induced; MA-3, acupuncture
obliquely towards the toe at LR3 after being
ischemia induced; MA-4, acupuncture obliqu
ely towards the knee and rotate 9 times in
a clockwise direction at LR3 after being ische
mia induced; MA-5, acupuncture obliquely
towards the toe and rotate 6 times in a counter
clockwise direction at 1IR3 after being ischem
ia induced. *, P<0.05, **, P<0.01 as compared
with the control group.

OD), MA-13--& 183.246.46(x1000 OD), MA~2
& 202.446.49(*1000 OD), MA-3#-& 166.5+
555(*1000 OD), MA-47+2 166.9+5.54(*1000
0OD), MA-522 166.8+4.68(*1000 OD)=, Co-
ntrol7+o] B3] Normal(P<0.01), MA-3&
(P<0.05), MA-42(P<0.05), MA-53(P<0.05)
oAA FolatA FastAtHFig. 2).

3. Cresyl violet2 o|2%t AAFEME

&4 woi 53}
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Fig. 4. Representative photomicrographs of coron
al sections in the hippocampal CAl. A, Norm
al group; B, Control group; C, MA-1 group;
D, MA-2 group; E, MA-3 group; F, MA—4
group; G, MA-5 group. Cresyl! violet—stain.
x40,

2} o) A hippocampal CAl ¥9]& Cresyl
violeto] Gt LGN L] EAFto] ATt
&gt 23 Normalw-2 35.3+1.54 (Density),
Control#2  19.2+3.99(Density), MA-1g+&
28.0+2.43(Density), MA-23-8 31.2+2.39 (De-
nsity), MA-3+#2 31.6£1.75(Density), MA-4
2 30.8+1.43(Density), MA-57-& 322+

Norrel Contrd! M M2 MA3 M4 M&5

Fig. 5. Effect of acupuncture techniques of tonificat
ion or sedation at LR3 on the density of
Choline acetyltransferase(ChAT)-stained
sections in the hippocampal CAl. Results
are shown as mean+SE. Normal, intactness
group; Control group, no therapy group after
being ischemia induced; MA-1, acupunctur
e perpendicularly without Tonification or
Sedation techniques at LR3 after being ische
mia induced; MA-2, acupuncture obliquely
towards the knee at LR3 after being ischemi
a induced; MA-3, acupuncture obliquely to
wards the toe at LR3 after being ischemia
induced; MA-4, acupuncture obliquely tow
ards the knee and rotate 9 times in a clockwis
e direction at LR3 after being ischemia induc
ed; MA-5, acupuncture obliquely towards
the toe and rotate 6 times in a counterclockw
ise direction at LR3 after being ischemia
induced. **, P<0.01 as compared with the
control group.

2.93(Density) 2.2, Control#° H]3)] Normal
(P<0.01), MA-22(P<0.05), MA-3&(P<0.01),
MA-47#(P<0.05), MA-5-(P<0.05)¢] £-9}3}
A F7rsdoHFig. 3, 4).

4, ChAT &

7} o) A hippocampal CAl1 £$£]9] ChAT
HHATE B2t 23t Normal#-& 394+
1.82(Density), Controlw-& 13.8+1.56(Density),
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Fig. 6. Representative photomicrographs of coron
al sections in the hippocampal CAl. A,
Normal group; B, Control group; C, MA-1
group; D, MA-2 group; E, MA-3 group;
F, MA-4 group; G, MA-5 group. ChAT-stai
n. x40,

MA-13-& 25.2+2.07(Density), MA-2Z-&
28.7£2.11(Density), MA-37-2 31.2+1.02(Den-
sity), MA-43-& 282+1.98(Density), MA-5%
2 29.8+0.66(Density) 2.2, ControliZo| u]3|
2E FEANA RFYstA F71skaohP<0.01)
(Fig. 5, 6).

Density(NGF)
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Fig. 7. Effect of acupuncture techniques of tonificat
ion or sedation at LR3 on the density of
nerve growth factor(NGF)-stained sections
in the hippocampal CAl. Results are shown
as mean+SE. Normal, intactness group; Con
trol group, no therapy group after being isch
emia induced; MA-1, acupuncture perpendi
cularly without Tonification or Sedation tec
hniques at LR3 after being ischemia induced;
MA-2, acupuncture obliquely towards the
knee at LR3 after being ischemia induced;
MA-3, acupuncture obliquely towards the
toe at LR3 after being ischemia induced;
MA-4, acupuncture obliquely towards the
knee and rotate 9 times in a clockwise directi
on at LR3 after being ischermia induced; MA
-5, acupuncture obliquely towards the toe
and rotate 6 times in a counterclockwise
direction at LR3 after being ischemia induce
d. * P<0.05, ** P<0.01 as compared with
the control group.

5. NGF &&

Z} ol A hippocampal CAl #{¢] NGF
4d FA=g #FES 27 Normalg2 39.0+
3.0(Density), Controla-2 16.0+5.59(Density),
MA-1#2  21.0+4.03(Density), MA-2#2
22.8+2.42(Density), MA-33-& 27.213.21(Den-
sity), MA-43-& 32.4+3.05(Density), MA-5¢
2 27.2+1.60(Density) 2.2, Controlatof H|sj
Normal#(P<0.01), MA-4Z(P<0.05)0| #2J3}
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Fig. 8. Representative photomicrographs of corona
1 sections in the hippocarnpal CAl. A, Norma
1 group; B, Control group; C, MA-1 group;
D, MA-2 group; E, MA-3 group; F, MA-4
group; G, MA-5 group. NGF-stain. x40.

A & 718l ok (Fig. 7, 8).
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