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Abstract

Objectives: The purpose of this study was to identify the effectiveness of neuronal activities for the
acupuncture and laser acupuncture application.

Methods: The subject were divided into 7 groups as control group without acupuncture, acupuncture
treatment with tonify manipulation with the direction of channel at HT9, LRI(AT-A), acupuncture
treatment with purge manipulation against the direction of channel at HT3, KI10(AT-B), acupuncture
treatment with tonify manipulation with the direction of channel at HT9, LR1 and purge manipulation against
the direction of channel at HT3, KII0(AT-C), laser acupuncture treatment with red light 658 nm at HT9,
LRI1(LAT—A), laser acupuncture treatment with green light 532 nm at HT3, KI10(LAT-B), laser
acupuncture treatment with red light 658 nm at HT9, LR1 and green light 532 nm at HT3, KII0(LAT-B).
Antiapopotic effect of acupuncture was observed by Bax, Bcl—2 and cytochrome C. Neuroprotective effect
of acupuncture was observed by cresyl violet and ChAT.

Results: AT—A, AT-B, AT-C, LAT—A, LAT—B and LAT-C groups were significantly increased comparing
the control groups in expression ChAT and in neuroprotective effect by cresyl violet. AT—A, AT-B,
AT-C, LAT-A, LAT-B and LAT-C groups were significantly decreased comparing the control groups in
expression Bax. AT-C, LAT—-A, LAT-B and LAT-C groups were significantly increased comparing the
control groups in expression Bcl—2. AT—-A, AT-B, AT-C, LAT—-A, LAT-B and LAT-C groups were
significantly decreased comparing the control groups in Bax/Bcl—2 ratio. LAT-B and LAT—C groups were
significantly decreased comparing the control groups in expression cytochrome C.

Conclusions: The acupuncture with tonify and purge manipulation and laser acupuncture with red and green
light could be effective for antiapopotic and neuroprotective effect in focal brain ischemia.

Key words: Antiapoptotic effect, Neuroprotective effect, Focal brain ischemia, Acupuncture, Laser
acupuncture, Heart Jeonggyeok
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Table 1. The specifications of Laser Acupuncture

System

Specifications Red LD Green LD

CW output power 60 mW 30 mW
. Wavelength 658+4 nm 532405 nm

Droogz;?le § Beam mode Multimode TEMO)

Mode quality <15 <14

Power stability < 10% < 5%

Operating voltage(V0) <3V <23V
Electrical | Threshold current(Ith) 605 mA 200£20 mA
properties | Operating current(I0) 100£10 mA 300£5 mA

Maximum current(Imax) 150 mA 600 mA

Optical fiber type Multimode Multimode
Core/cladding diameter | 50/125 /m 50/125 ym
éfg;j;?g Numerical aperture 0.22 0.22
Transmission loss  |0.3+0.06 dB/Km|0.320.05 dB/Km
Connector type FC/PC FC/PC

2. 2y
1) Occlusiond]| 2|8t 24 =|5|& Sgt

T4 ¥ EE Longa 579 Wl whel
FSFTHEHS HAMAA EAT. 3F
2 80% 029} 20% CO.7F &¥8 7h2d
5% isoflurane (Choongwae Korea)S ©|&
st E9vd F=E 3 & 2% isoflurane
o2 A& FAAHH. -&H«] 2o A
=4 probes AYstal 7k T 7 o
Ef2E o] &3t mAHFA 7ZhEt Al
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Table 2. Distribution of groups

TER A Y&
iz Control) A28 AR 28 (No treatment)
W 89 DIE F MR 8999 /J/@I Kol B5RH,
3 X},:: ARARNE A3 AR Acupuncture treatment with
(‘AjT:/_%) tonify manipulation with the direction of channel at

HTY, LRI

DIER § L A Dl - el G,

fILE 89

A1 ARAEE Al AR Acupuncture treatment with
(ZT*E) purge manipulation against the direction of channel at
HT3, KI10)
OIFFES] R S Al - kel ARz}
. AAEY, D - el FeAPrT GAE FA
A HRF - ’
@%ﬁjﬂﬁﬁ A1&3t ZARH Acupuncture treatment with tonify
= ( AT‘iC)L manipulation with the direction of channel at HT9, LR1

and purge manipulation against the direction of channel
at HT3, KI10)

krE 29
Bl
(LAT-A)

DIt 5 HEA S Dl Aol ANgolxE
A%8F #lo] A AT (Laser acupuncture treatment with
red light 658 nm at HT9, LR1)

FILE 89
oA AT

DIEF F Pty 8999 A - janel sAEoAS
A48 glo] AR Laser acupuncture treatment with

(LAT-B) green light 532 nm at HT3, KI10)

. - DIEFS] HistRILT 9 Al - kel
R ; N N
WU Amtog, v il =addelns A5e
Aol ; A7 glo]AZ A (Laser acupuncture treatment with red light

(L A’l:i C)L 658 nm at HT9, LR1 and green light 532 nm at HT3,

KI110)
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5) Western blotting

(1) Protein preparation

429 ¥e) e A
dol B4 WEAYL BAY

X JEREE 20| X g AO|

of CHet H:EX R

3 days 2days | 2days | 2days | 2days | 2days | 1day

8 pa (e [ (5 (6]
Occlusion -Divide groups Expire

§)u\rngdeurged —Treat all groups (AT-A, AT-B. AT-C, Take out brain
Focal Ischemia LAT-A, LAT-B, LAT-C) || Measurement

Scheme 1. The procedure of experimental
processing for the researching manual and
laser acupuncture treatment.

A B33 Bax, Bel-2, cytochrome C
HS western blot¥2]S  0]&-3}4
Fch #F 9 sfntell NP40 lysis &5
dpH 80 50 mM Tris HCl, 150 mM
NaCl, 5 mM EDTA, 02 mM
Phenylmethyl-sulfonylfluoride, 1% NP-40,
1 mM Benzamidine, 1 pg/m{
inhibitor)#} 1x protease
inhibitor(BD, USA) &§ 500 pl& %
#2358 Y) o] sampled 2087 9L 9
of EolE % 12000 rpmelA 4 THEi=
2027 AR F A5 EElet k.
o] sample& bicinchonic acid(BCA) assay
kit(Pierce, USA)E A}&3 AZsIATh 96
well plated] BCA Q“’“(A'BZE)O'I) 100 pl
S Y31 protein 5 plE ¥ ¥ 37 ToAA
2087 WAl & 570 wollA] ELISA
reader(Molecular Devices, USA)E A}-8-3}
o S5

(2) Electrophoresis
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15% polyacrylamide resolving gel2 30%&
Fdgac ik
< resolving gel Yol Hi combs Lo}
30%7F 23 Gel running tankel] 2s}
3 pH 8.39¢ running buffer(0.025 M Tris,
0.192 M glycine, 10% SDS)E Ht}. 5x

, 5% polyacrylamide staking gel
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SDS sample buffer(pH 6.8 100 mM Tris,
4% SDS, 20% glycerol, 0.2% bromophenol
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(3 Electrotransfer
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6) Immunohistochemistry

(1) Choline acetyltransferase(ChAT)
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7) Immunohistochemistry

(1) Cresyl violet AH

wE  Agel BW  AF A
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200 mE 2 B7F wE §&o=z gy o
#2800 mbw= 25 E3tl AA HdH3| #F
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At o5 g HE 35 Wed 3 3l
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7} AT 7ve] EA A B4 Windowg
SPSS(SPSS, USA)E Abgste] HIESFH
WO 2 Mann-Whitney U testE A 343}
At 4 A izl vlste «=0.05
FF(p<0.05)A T89S HAstA

I #& R

1. ChAT &&0]| O|X|= H&k
e A A54
89 MR

ZT2 4.3+0.7 density, AT-A

2 135%1.7 density, AT-B72 11.0+0.6
density, AT-CT#2 13.0+t15 density,
LAT-A7& 147420 density, LAT-B7&
10.8£0.9 density, LAT-C7#& 135%1.1
densityE 2tz YR ST

ol mligte] HAE Al wiHR
g9 AAF(AT-A), AL 9 FJAT
(AT-B), #iLrHity g9 AATE
(AT-O)# #olAAS Algg il d9
# o] A A A (LAT-A), #IILT F9] #olA
AT (LAT-B), #lfifir+#y 29 #ol
ARAAF(LAT-C) BEF Y4 de S71&
B A% (Fig. 1, 2).
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ChAT-stained neural cell (density )

Control AT-A AT-B AT-C LAT-A LAT-B LAT-C

Fig. 1. Effect of manual acupuncture and laser
acupuncture at the Heart Jeonggyeok
acupoint on the density of Choline
acetyltransferase  (ChAT)-stained neural

cell sections in the hippocampus.

The data is expressed as meantSE. Control ; no therapy
group after ischemia-induced. AT-A ; manual acupuncture
therapy group at LR1-HT9-tonify after ischemia-induced.
AT-B ; manual acupuncture therapy group at
KI0-HT3-purge after ischemia-induced. AT-C ; manual
acupuncture  therapy group at LR1I-HT9-tonify and
KI10-HT3-purge after ischemia-induced. LAT-A ; laser
acupuncture therapy group at LR1-HT9 (red laser 658 nm)
after ischemia-induced. LAT-B ; laser acupuncture therapy
group at KIIO-HT3 (green laser 532 nm) after
ischemia-induced. LAT-C ; laser acupuncture therapy group
at LRI-HT9 (red laser 658 nm) and KI10-HT3 (green laser
532 nm) after ischemia-induced. ¥ P<00l as compared
with the control group.

2. Cresyl violet-stained AZMZ &4

tC'>FO'|§-ﬂ|' Fig. 2. Photomicrographs showing density of
ChAT-stain in coronal sections at the
TaYEHES A7l FFNA A8 A hippocampal CA1.

A, Control; B, AT-A; C, AT-B; D, AT-C; E, LAT-A; F,
S & o , i B, ; C B D, ; E ; F,
o MR EH’ B e EH’ IR LAT-B; G, LAT-C. ChAT-stain(x40). The groups refer to

OS] Al A HolAX s Al Fg. 2
g3 T sjn} FAYZ cresyl violetoE G
st AAAE &4el a9E #ES 4
I, EzLS 11.0£35 density, AT-AT
32246 density, AT-B¥S 355%6.7
density, AT-C#& 335t15 density,
LAT-A7$ 38731 density, LAT-Bi+<&
39.846.3 density, LAT-C¥2& 33.8+2.0
density S UEF AT

i ztoll Hligte] FAAE Al iR
g9 HATFAT-A), My 89 AL
(AT-B), wifth+ity g9 JAAE
(AT-O) HolAHE Al wilft 9
# o] AAAT(LAT-A), MLE 229 golA
A (LAT-B), %@li%mﬁ;ﬁ g9 9ol
AAAF(LAT-C) BF F94 de 718
B ATHFig. 3, 4).
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Cresyl violet-stained neural cell (density)
N
o

10
5 F
o

Control AT-A AT-B ATC LAT-A LAT-B LAT-C

Fig. 3. Effect of manual acupuncture and laser
acupuncture at the Heart Jeonggyeok
acupoint on the density of cresyl
violet-stained neural cell sections in the

hippocampus.
The data is expressed as mean=SE. The groups refer to
Fig. 2. *#*, P<0.01 as compared with the control group.

109.0£4.2  (¥1000 OD),
AT-BF& 95654 (1000 OD), AT-C#
© 1043%47 (x1000 OD), LAT-AT&
91.145.7 (1000 OD), LAT-BT-& 727476
(#1000 OD), LAT-CiS 59.3+7.7 (x1000
OD)E UYEry At

gzate] vliste] AAE Al fiiihE

9 HAAZAT-A), HHE g9 A+
(AT-B), @ity 89 AxE

(AT-O)# dlolA-S Algst wilht Y

off CHSH k& HHR

Sy o

Fig. 4. Photomicrographs showing density of
cresyl violet-stain in coronal sections at
the hippocampal CA1.

A, Control; B, AT-A; C, AT-B; D, AT-C; E, LAT-A; F,

LAT-B; G, LAT-C. ChAT-stain(x40). The groups refer to

Fig. 2.

o) AR AF(LAT-A), HIE Y o)A
AAEH(LAT-B), #itr+mity 29 go)
AFAFLAT-C) BF F94 dE Aas

B A (Fig. 5).
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Bax | Control | AT-A [ AT-B [ AT-C [LAT-A[LAT-B[LAT-C
21 KDa| -
160
140 L

120
100

80

60
40
20
o ,

AT-C LAT-A  LAT-B LAT-C

Intensity of bax level (1000 OD)

Control AT-A AT-B

Fig. 5. Effect of manual acupuncture,and laser
acupuncture at the Heart Jeonggyeok
acupoint on the intensity of Bax in the

hippocampus.
The data is expressed as mean=SE. The groups refer to
Fig. 2. =« P<0.01 as compared with the control group.

4. Bel-2 dsiof Ojx|l= A

o

EELLE SEERIRE R
o Wit A9, Mt B8], IR
i @9 ZAzte] Qs AolAY L A
B3 F v} 299 bel2 BALES B

3t A, x2S 99.3+09 (1000 OD),

ARl

AT-ATS 100.2£1.0 (1000 OD), AT-B#
€ 103517 (1000 OD), AT-C#+&
1084+1.2  (x1000 OD), LAT-AT&
1194416  (x1000 OD), LAT-Bi&
117.3¢2.3  (x1000 OD), LAT-Ci&
1188+2.8 (x1000 OD)E e it

Lol Histe] JAAES A LR
WHE 89 AATAT-OF HelAHS
AR IR @9 H ol AR AT (LAT-A),
M 9 Aol ARAL(LAT-B), fih)
I 29 HolAIAL(LAT-C)ol
g4 de F7HE EAHFig. 6).

80

Intensity of bcl-2 level (1000 OD)

70

-

LAT-C

3

Control AT-A AT-B AT-C LAT-A LAT-B

Fig. 6. Effect of manual acupuncture,and laser
acupuncture at the Heart Jeonggyeok
acupoint on the intensity of Bcl-2 in the

hippocampus.
The data is expressed as meantSE. The groups refer to
Fig. 2. =+ P<0.01 as compared with the control group.

5

5. Bax/Bcl-2 ratiodd| O|%]

rr

i—/\g.;] %b‘ﬂg Ol:ﬂ-}\] ] _r]oﬂ;ﬂ N;Gzlzl
o] wilhr S, |y B9, wiHAI
T A Zhztel AAet oA e Al
Y3t = su} B9 Bax/Bcl-2 ratios
3 Ax gx2TFe 1.32:t0.05AT-ATS
1.09£0.05, AT-B#2 0.92+0.06, AT-CT#&
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Fig. 7. Effect of manual acupuncture,and laser
acupuncture at the Heart Jeonggyeok
acupoint on the intensity of Bax/Bcl-2

ratio in the hippocampus.
The data is expressed as mean=SE. The groups refer to
Fig. 2. * P<005 and *x, P<00l as compared with the
control group.
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Fig. 8. Effect of manual acupuncture,and laser
acupuncture at the Heart Jeonggyeok
acupoint on the intensity of cytochrome
C in the hippocampus.

The data is expressed as meantSE. The groups refer to
Fig. 2. % P<005 and **, P<00l as compared with the
control group.
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