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Abstract

Objectives : The acupuncture has been used as treatment of disease in the oriental medicine. In
this study, it was investigated that had an effects of Heart JEONGGYEOK(.L:IEA%) of SAAM five
evolutive phase acupuncture techniques(&#&hAT# ) for appling deficiency in the heart induced by
experimental focal ischemia.

Materials and methods : The focal ischemia was induced by middle cerebral artery occlusion for
2hours. The groups divided into 6 groups, normal(intactness group), control(no therapy group after
ischemia-induced), ATl1(reinforcing acupoint of Heart JEONGGYEOK : acupuncture therapy group at
LR1, HT9 after ischemia-induced), AT2(reinforcing acupoint of Kidney JEONGGYEOK : acupuncture
therapy group at LUS8, KI7 after ischemia-induced) AT3(combination of reinforcing acupoint of Heart
JEONGGYEOK and Kidney JEONGGYEOK : acupuncture therapy group at LR1, HT9, LUS8, KI7 after
ischemia-induced), AT4(reinforcing and reducing acupoint of Heart JEONGGYEOK : acupuncture
therapy group at LR1, HT9, HT3, KI10 after ischemia-induced). Acupuncture therapy was carried out
during 3 weeks after focal ischemia-induced. Eight-arm radial maze was used for the behavioral task
and neuropretective effect of acupuncture therapy was observed by Cresyl violet, AchE, ChAT-stain.

Results : The error rate in the eight-arm radial maze task was significantly decreased in AT3
group on 3days, in ATl and AT4 groups on 4days, in AT3 and AT4 groups on 5days compared to
the control group. The rate of correct choice was significantly increased AT4 group compared to the
control group. The density of neurons in the hippocampal CA1l were significantly increased in all
experiment groups, AT1, AT2, AT3 and AT4 groups compared to the control group. The density of
AchE in the hippocampal CA1l was significantly increased in AT4 group compared to the control
group. The density of ChAT in the hippocampal CAl were significantly increased in ATl and AT3
group compared to the control group.
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Conclusions : These results suggest that reinforcing and reducing acupoint of Heart
JEONGGYEOK could be used as a medication for controlling the stroke by deficiency in the heart.

Key words : reduction of five evolutive phase acupuncture technique, deficiency in the heart, focal
ischemia , iljttraluminal filament in MCA
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5. Eight-arm radial maze task
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Table 1. The Number of Incorrect Choice During Testing in the Radial Eight-arm Maze Task

Group 1day 2day 3day 4day 5day 6day

Normal 3.4+0.17«  5.1+0.41  2.140.32+x 2.1£0.35%* 3.2£0.55%* 1.24£0.32**

Control 5.440.32 5.840.17 6.5+£0.55 5.74+0.21 5.2£0.22 5.4+0.31
ATH 4.91+0.34 5.14+0.33 3.7£0.12 3.1£0.45+ 4.0+£0.52 3.9+0.44
AT2 3.9+0.21 3.74£0.43 3.5+0.34 3.3+0.61 3.8+£0.47 3.1+£0.32
AT3 4.240.32 3.7£0.55  3.3£0.61%+  4.1+0.20  3.2+0.12%+  2.940.59
AT4 4.0+0.33 4.610.63 3.6+£0.33  3.0+0.25%*  3.6+0.46* 3.2+0.41

nickel chloride2 7}8}X|7]1 2FMAIZ A dia-
minobenzidine& A}-g§-s}o] WHAFHh FATE
ZAoe= 12 FAE AFstAY nonimmuno
sheep serume 2 WA= olE F A%
o 4 EA7F U ek,

BE AHZE AR ¥ 2E-2 gelatine-coated
slideol] A3} F71E AASHA A Bera
€ 22 ¥ #Hsdu|Z o E 100812 Fjiste
hippocampus©oj]| 4 ChAT-immunoreactive 417
MZo] WLE Scion image program(Scion
Corp. MD, USA)& o]g-3to] Z73qict

Bk 2522 (meantSE)R

A%

=] o
T'__'.}‘\jl\__:

o3

sH9a, WAzt S-S one-
way ANOVAE Algstg e, A&H4L Tu-
key testg Z-&stqirt. HA| Aol TAHA
SoAL A7t P<O.05A QuE Hojs}
At

M # =R

1. 2AE nj2 &&e HSAYE3eY F
B MY Ay

2 oA 4Y +E &
AdollA dz=d2 H4d 2ol

. o] 3.3t 061
32 {93 ZAP<OODNE RPod, 4450
hzFo] 574021 $9l Aol vlste] ATIZo]
3.1+045 3)(P<0.05), AT4Fo] 3.0+0.25 3)(P<
00DZ §o3t FAE Byon, 597 g2
o] 5:2+022 3]0 Aol vlslo] AT3Fo] 32+
0.12 3}(P<0.01), AT4+-0] 3.6+0.46 3](P<0.05)
2 e Fag Bgom, 69ro) frPol
54:031 291 o] wlsto] 749 AFS BY
ou HEF BE SAF Wbk g

% gzl vstel 3QA el AT3Zol, 4%
Aol ATI, AT4Zo|, 5470l AT3, AT47

T

- 47 -



Number of errors

Q - N W s OO N

Fig. 1. Effect of acupuncture therapy on the
incorrect choice during testing in the radial
eight-arm maze task. Acquisition curves
of the eight—-arm radial maze task in focal
brain injury. The task was started on the
4th week after focal brain injury, and
performed four trials per day for 6days.
Results are shown as mean+SE. Normal,
intactness group. Control, no therapy group
after ischemia-induced. AC1, acupuncture
therapy -group at LR1, HT9 after ischemia—
induced. AC2, acupuncture therapy group
at LUS, KI7 after ischemia-induced. AC3,
acupuncture therapy group at LR1, HTS,
LU8, KI7 after ischemia-induced. AC4,
acupuncture therapy group at LR1, HT9,

- HT3, KI10 after ischemia-induced. =,
P<0.05, **, P<0.01 as compared with the
control group.
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Fig. 1).
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B MMEYE

YA w2 Stgeld PANES S
AAA oA A ol 85741333 %2 H] LA
¥ ANEYLL BATL gzFo] 417:10.35
ol Zo] uls}e] ATIZo] 52.8+257 %, AT2
o] 53.316.90 %, AT3+0o] 47.246.19 %, AT4
o] 716.7+7.18 %5 el
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Fig. 2. Effect of acupuncture therapy on the percent
of correct choice during testing in the radial
eight-arm maze task. The task was started
on the 4th week after focal brain injury,
and performed four trials per day for 6days.
Results are shown as meanSE. Normal,
intactness group. Control, no therapy group
after ischemia—induced. ACl, acupuncture
therapy group at LR1, HT9 after ischemia—
induced. AC2, acupuncture therapy group
at LUS, KI7 after ischemia—-induced. AC3,
-acupuncture therapy group at LR1, HT9,
1.U8, KI7 after ischemia-induced. AC4,
acupuncture therapy group at LR1, HT9,
HT3, KI10 after ischemia-induced. *,
P<0.05, as compared with the control group.

2).

3. Cresyl violet® oO|2%t AMZAAM=Z &4
dto] § 3}

Hippocampal CAl1 #9]& cresyl violet g4
Hol o3t AFME &4l aRE BAT 2
3}, AAFEo] 68.8+1.49 (density), Tz a0l 54.9
+0.44 (density), AT13o] 58.2£0.89 (density),
AT230] 61.5+1.35 (density), AT3Zo] 60.6
0.89 (density), AT4wo] 64.0+1.53 (density)&
Bk

gazel skl FARe KA 37
P00 U=E 2¥od, AdEF 5 ATIH
(P<0.05), AT27-(P<0.01), AT3Z(P<0.01),
AT4Z(P<001) 2% $o3lA F7i U &
vher) 9l ch(Fig. 3, 4).
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Fig. 3. Effect of acupuncture therapy on the density
of cresyl violet in the hippocampal CAl.
Results are shown as mean+SE. Normal,
intactness group. Control, no therapy group
after ischemia-induced. AC1, acupuncture
therapy group at LR1, HT9 after ischemia-
induced. AC2, acupuncture therapy group
at LUS8, K17 after ischemia-induced. AC3,
acupuncture therapy group at LR1, HT9,
LU8, KI7 after ischemia-induced. AC4,
acupuncture therapy group at LR1, HT9,
HT3, KI10 after ischemia-induced. *,
P<0.05, **, P<0.01 as compared with the
control group.
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Fig. 4. Representive microphotographs of coronal sections in the hippocampal CAl. A, normal
group ; B, control group ; C, AT1 group ; D, AT2 group ; E, AT3 group ; F, AT4 group.
Cresyl violet-stain. x400.
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Fig. 5. Effect of acupuncture therapy on the density
of AchE in the hippocampal CAl. Results
are shown as mean+SE. Normal, intactness
group. Control, no therapy group after
ischemia-induced. AC1, acupuncture the-
rapy group at LR1, HT9 after ischemia—
induced. AC2, acupuncture therapy group
at LUS, KI7 after ischemia—-induced. AC3,
acupuncture therapy group at LR1, HT9,
LUS8, KI7 after ischemia-induced. ACH4,
acupuncture therapy group at LR1, HT9,
HT3, KI10 after ischemia-induced. *,
P<0.05, **, P<0.01 as compared with the
control group.
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Fig. 6. Representive microphotographs of coronal sections in the hippocampal CAl. A,
normal group ; B, control group ; C, AT1 group ; D, AT2 group ; E, AT3 group ; F,

AT4 group. AchE-stain. x100.
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Fig. 7. Effect of acupuncture therapy on the density
of ChAT in the hippocarnpal CAl. Results
are shown as mean+SE. Normal, intactness
group. Control, no therapy group after ische-
mia-induced. ACl, acupuncture therapy
group at LR1, HT9 after ischemia—induced.
AC2, acupuncture therapy group at LUS,
KI7 after ischemia-induced. AC3, acupunc—
ture therapy group at LR1, HT9, LU, KI7
after ischemia-induced. AC4, acupuncture
therapy group at LR1, HT9, HT3, KI10 after
ischemia-induced. *, P<0.05, **, P<0.01 as
compared with the control group.
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Fig. 8. Representive microphotographs of coronal sections in the hippocampal CAl. A,
normal group ; B, control group ; C, AT1 group ; D, AT2 group ; E, AT3 group ;
F, AT4 group. ChAT-stain. x100.

$8& ARt AR Hoh(Fig. 6, 7) V.#& &

ol 4ol A & uie} Zro] LIEAES H 3 Ee o
sho] =@ Zrgo] AHPLS AABIE o, Ak
IEf%] MR} BAE 2% 7 A8t Ao
B} ghgshe vepdtka Atz "ok

SETATHE 7Hed BRel BEHE LE
mel B%e A¥HoR PRy, AYde
2 Fau5PE FAA WA FF 2o
4AAe) »d, 4349 By, Y4349 =Y
HAAe] B, 43He] AAE AP &

L3

¥ od

- 54 -



LIERRS] W7, BIERS #R, CERS| #R & BIERS #

s
e

=1 & dag 4o

1 AL ul& a0 oME 2 2 oA
gizxFo] v]3lo] 3YR o= AT3o], 4
Aol AT1, AT47-0], 54H o= ATS,

AT47o| 27t ol 715 vehjgick

2. A U2 shgol AAEg 204 o
z3o) Hlste] AT4Eo] foloiA] £& A
Aegg ey gt

3. Hippocampal CAl1 £ cresyl violet &A%
o %t AHAZY Aol Tt S0
Atz viste] AT1, AT2#, AT3
T AT4Z 2% 95l 37t8 WEs
e g,

4. Hippocampal CA1 #9} AchE g3 of| A o
7o) ulste] AT4Fo] 59314 Z71%
WEE etk

5. Hippocampal CAl #$| ChAT &4
gzzol wlatel ATIZT AT3Zo] 9
A S7tE 9=E vEhfol

2 £ R

L dF= JFXEE AL JET. 1983 64

2. Asgro|aoyst JrAddstud HA. Hst
(3h. A& HEY. 1993 : 1132-6.

3. X7, AAS, g, 8Y, S, FF
. GAH =4 HEE FEREA Stk 9
AART F3h APoFsrs|x]. 2003 ; 34(4) :
335-8.

4. gt atstd) a2 & mbetH 3] 9 3. g
& Uik A - =4S MIP. 2008 © 2441-66.

5. A4, HE&H. T8 IFA = HgE AF-
A 28t 1978 ; 3(4) : 1-15

6. R4 odgzlo] HALL VA« ALolskAL

10.

11.

12.

13.

14.

15.

16.

17.

- 55 -

B2, W, 01T

DIERE RISHO| BERHY Mg Mo DiXl= &

2002 - 9, 85, 86.

CAAE, 12, 29, ATRART fiRsREo]

FFSniEE B TR v A= 2 oish
38HE] %], 2003 ; 20(3) : 190-200.
23 <HHE> T
e 43 fto) ZKIC e RS Mg
of M= #E. gk ers]A]. 2003 ; 20(1)
1 1-12.

. 2ol%, A, olshE. FATH: Bkl ER

B B EH 3R 8EE] =], 1998 5 15(2) : 211-25.
S, =, A, A, U3 2KIC
SLEQL WA o} dlof tigh HA, AHF 23
AR Aol EF 9 % Renin, ANP]| 1] 2]|=
FE oiztEe A @] A). 2006 ; 2() : -4
Longa EZ, Weinstein PR, Carlson S, Cummins
RReversible middle cerebral artery occlusion
without craniectomy in rats. Stroke. 1989 ;
20(1) © 84-91.

B4 AA, 459 BA. YGALATHA,
oot ¢ A-ETALR 2001 ¢ 9, 11

Dittmar M, Spruss T, Schuierer G, Hom M.
External carotid artery territory ischemia
impairs outcome in the endovascular filament
model of middle cerebral artery occlusion in
rats. Stroke. 2003 ; 34(9) : 2252-7.

Olton DS. Mazes, maps and memory. Am
Psychol. 1979 ; 34(7) : 583-96.

Holscher C, O'Mara SM. Neuroscience Fax.
San Diego : Academy Press. 1997 : 83-92.
Beatty WW, Shavalia DA. Spatial memory
in rats: time course of working memory and
effect of anesthetics. Behav Neural Biol. 1980
; 28(4) : 454-62.

Bolhuis JJ, Bijlsma S, Ansmink P. Exponential

decay of spatial memory of rats in a radial



18.

19.

20.

21.

22.

g .

Ao

maze. Behav Neural Biol. 1986 ; 46(2) : 115-22.
McGurk SR, Levin ED, Butcher LL.
Dopaminergic drugs reverée the impairment
of radial-arm maze performance caused by
lesions involving the cholinergic medial
pathway. Neuroscience. 1992 ; 50(1) : 129-35.
Miyagawa M, Honma T, Sato M. Effects of
subchronic exposure to toluene on working
and reference memory in rats. Neurotoxicol
Teratol. 1895 ; 17(6) : 657-64.

Buchan A, Pulsinelli WA. Hypothermia but
not the N-methyl-D-aspartate antagonist,
MEK-801, attenuates neuronal damage in
gerhils subjected to transient global ischemia.
J Neurosci. 1990 ; 10(1) : 311-6.

Gill R, Foster A and Woodruff G. MK-801

is neuroprotective in gerbils when adminis—

tered during the post-ischemic period. Neuro-
science. 1988 ; 25 : 847-55.
Petito CK, Feldmann E, Pulsinelli WA, Plum
F. Delayed hippocampal damage in humans
following cardiorespiratory arrest. Neuro-
logy. 1987 ; 37(8) : 1281-6.

. Abe K, Acki M, Kawagoe J, Yoshida T,

Hattori A, Kogure K, Itoyama Y. Ischemic
delayed neuronal death-a mitochondrial
hypothesis. Stroke. 1995 ; 26 @ 1478-89.

. Fujisawa A, Matsumoto M, Matsuyama T,

Ueda H, Wanaka A, Yoneda S, Kimura K,

CHEt - LS

26.

30.

- 56 -

Kamada T. The effect of the calcium antago—
nist nimodipine on the gerbil model of
experimental cerebral ischemia. Stroke. 1986
; 17 @ 748-52.

. Johnston M, Mckinney M, Coyle J. Evidence

for a cholinergic projection to neocortex form
neurons in basal forebrain. Proceedings of the
National Academy of Science. 1979 ;‘ 76 -
5392-6.

Symons JP, Davis RE, Marriott JG. Water-
maze learming and effects of cholonergic
drugs in mouse strains with high and low
hippocampal pyramidal cell counts. Life
Science. 1988 ; 42 : 375-83.

. Sutherland R], Rodriguez AJ. The role of the

fomix/fimbria and some related subcortical
structures in place learning and memory.
Behavioral Brain Research. 1989 ; 32 : 265-77.

. Coyle JT, Price DL, DeLong MR. Alzheimer’s

disease: a disorder of cortical cholinergic
innervation. Science. 1983 ; 219 : 423-33.

. Roth ME. Advances in Alzheimer’s disease.

The Journal of Family Practice. 1993 ; 37(6)
© 593-607.

Torre JC, Fortin T, Park GA, Butler KS,
Kozlowski P, Pappas BA, de Socarraz H,
Saunders JK, Richard MT. Chronic cerebro-
vascular insufficiency induces dementia-like
deficits in aged rats. Brain Res. 1992 ; 582(2)
1 186-95.



