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ABSTRACT

Effect of Acupuncture and Moxibustion Treatment at the K 1
on the Blood Pressure and regional Cerebral Blood Flow

Cho Nam Geun

Dept. of Acupuncture & Moxibustion College of Oriental Medicine,
Wonkwang University. Iksan, Korea

This study dealed with . the effects of the blood pressure and regional cerebral blood
flow(rCBF) on acupuncture and moxibustion treatment to the acu-point equivalent to K 1 of

sprague dawley rats(SDR).

1. Acupuncture treatment of K 1 significantly decreased BP in SDR.
2. Acupuncture treatment of K 1 significantly increased rCBF in SDR.
3. Moxibustion treatment of K 1 significantly increased BP in SDR.
4. Moxibustion treatment of K 1 significantly increased rCBF in SDR.

These results suggest that acupuncture and moxibustion causes a diverse response of blood
pressure and reginal cerebral blood flow. During the moxibustion treatment of K 1 increased BP
and rCBF, but after moxibustion recorved BP and rCBF. During the acupunture tretment of K 1
decreased BP and then recorved, rCBF was significantry increased.

Key Words @ Acupuncture & Moxibustion K1, Blood Pressure(B.P), regional Cerebral Blood Flow
(r..C.B F)
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I. #a@

HmEe U nEEHED RHOEERY
My 2= F29 Z7t2 U FAeSHE KB
oz mpEko] FHET ¥& ZFSE Usin, B4
BRERES T BEHENT M =& KEo=
Ag o B4EEE Bmsn de FAolth =
3 AmnEe 2 ANEe ERE dehlle A5
v cE3 82y ERe fe Helxw HEs,
D2, ERBIEEE 59 Band 4RES &
2g 5+ At

BmEe mEel FExc =& BB Yt
dl, OEE 59 mEBRE YoTs R &
£9 shtzA, WHO Tl <3rd Keist ot
el mgo) 160/95mmHg B ES LY, i
BEER KB T BEAE MY & EEL
Z2X BA A0S 15-25%7F EmE BEI0, 5
5, HE EE, SR Fol FEReZ, BAW
B, MEEEEGE A8 EBmSMmeE, BHE T
%, RiE BE, ER mHE HFE 5o Eedd
1-6)

mEgam e s BmEe FRSIKE, LT,
R, BE M 59 @] £3xn, FES F
TS, SAKE, ABEE FBLERT BRTE,
BBFEEE RS

RS &M (cerebrovascular disease) S
B (perfusion)3te Mm% H@ol o8l FAU7t
BEs EXsle Ae 93d. [EEP(apoplexy)
o) MEEME o IF43 B EBE U
BT RS ERRES KIS ERE
olnj, MEEWO 2 MY EISE hAL] HEE
33 FRS "R, 4R FTRABERT =R, *
K, R, TRHY BBFHRA BiwE, £
B, o fOfE FERE ABAR ©
s BRI HiK, WRREEN AT8%
Solgt stgo™.

BAaBEES REEHR kst AR o
Hojgle i kel £fE Hr L URE ERAS
o FMEFTS B/EST SHBES BRSS9 K
Fe R BY TE @fste Rikolt
BRAAK DS RIBREBRY RaRE2AM EE
nggrk shvtelnd, RUfath BREBMhd &
o, AtS BES BRA EEE SR,

THRE &, ROE BHm 23, E5R BK
BOES olggg,

&P=e HFEe) aRe Rt mEe] vl
As pmd gy, 295 +EREM BR
BESHE AR mEd tlAe g dstd,
Vs o pigmgEe ME R Mm@l tlXe
@ Jstd pasgen, V5L EHE B
WeE bl JEIE MEigsSH #Mee ddtd 2o
st 3, £'9¢ 47 SHRY mEERETFol olxle
gao] wa}, e Y4/ SmEARY k]
oA e gEd Watd, #Pe Wk AR B
WEn SRe mEEe ue ggd o
gasig o, #9e &F L& 2 Laser Flgkel
Bt HmE AR mEEd uAe gEd s
o #EsrAch
Cole] EE ERAK D A 2 FRES
2 o]Fo] ol HmE 2 MmiEEEE U &

C#d Ee WA Aoz BES, Afd M

e BRY EBRAK DE ERE $E Wi
sted E% mEE AR mE R fEmiEel o3
t HEs BESd o5 2e #RE QW
of #&ste whojrh '

1. H%

1. BREPY L 8

1) RS

BEEWe 250g MY EE OME AR
(Sprague Dawley : SD)S BEF Gk £& 32
3] fEastaA 2B E ERE B HEAYD
3 EAstE

2) Ak

& ROl EAT MBS EXABE BEHA
8 WBEnAmEdA A2 Q&  Stainless
steelH(HE 0.25 mm, #E 3.0 cm EHBABLE
% SH0EELS ERSA.

2. RBFHE

1VERFE

A2 BRAK 1o HEsts HNE 2ERH
BAAZERA BABHZY FHd w2} laser
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dector(Akuplas MFL, MBB, Germany)& ¥|A3}
o HuRstsch

D)%% ¥ BRFE

% E 55 60188 $##o2 BRREK D
d Ztzt ma £8 mmslden, d B BEBRA
(K 1)& anmial alipper2 9€ 2 ¥ #s5sts
o} :
WY Wy M 30502 U M B
Fdle 54 MFoZ BBl FHE HES
Qeom EBE iy 1505 #ESE mEs 2
fEmiEe] WHE Bletsted 307 MRLZ Fy
& tmdtgded, HAES kBK(52mgR &
o AN, BERELR BEFS FIASA B
KEtH o, HRMHET #gste] 5 HREA
o} & 149 ML 352 AT XAkEHE

ol 1ERMEeR #tkdle muf ¥ HEF 3.

Tg Adstgen, dFAge] Bd FAE 120

% B¢ BPHE ME ¥ BNKE 0T MAS

2 Pt AdsA

3)ER2 MmE ¥ MIRRo e ®EE
A —f FUF R

FRE urethane(750 mg/kg, i.p)E MilEA| 7]

e 37-38°CE #EHE + JEE heat pad
oo EAfrE EECh 24 mEE WIS
3t7] ¢isle #E& Dol ALBTHMRC] A
polyethylene tubeoll Hi#5¥ pressure transducer
(Grass, USA)E %3st9 mMEE MacLab#
Macintosh computer2 R4KE data acquisition
systemol] g goh

B. Laser-Doppler flowmetry

e S stereotactic framed] EHEA7)|Z
EEeE O HEHEE sty BEES ZHA
! F bregma®l 4~6 mm 5, ~2~1 mm ®i A5
o] B 5~6 mm2 craniotomy& HE{TEch. ol
o EHEFS FAE EAS ofA EA EES B
me f51-EE gtk Laser-Doppler flowmeter
(Transonic Instrument, U.S.A.)H needle probe
(E® 08 mm)E AMGEARE) KE K@ ®E
°] HEZ stereotactic micromanipulator® £

3] MEEEBIR Z2H2YA gD —%

REERBEEE HWI0% #H2n

B B2 XA F #EEG protocolo] whel A
mifEe pEdo

A)IREHEIR

HERS HHEEYE students paired and/or
unpaired t-testll & FH o, p-value?t &4 S
0058 g Holv MB FET =R BRE
Aorct.

. EERE
1. BREA(K 1) Fggol E¥ mE SR2
MmERo| ojx|= HE

EH mE afe BRR]EK D ®Ee il
gle] Bt MBS WML 0522 84
on, FHEE 59 MBLE, B #BddE 30
o FiReE #ESte mES FESHC. HWEH
o] MEEE 91.64%82201%l 00, g shol:
88.46+6.61, 8846651, 88.80+6.63, 87.86+6.65,
87741624 2 872645772 W9 {EAE Ve
Wk =Y R #olE 90.09+6.88, 91.46+7.30,
92.63+7.30, 92031658 T 94.02+7572 HES
(s JEll R Z K Table 1). '

Table 1. Effect of acupunture at K 1 on the

MABP in rats
Time/min | MABP(mmHg) Percent(%)
Control 91.64+8.22 100.000.09
5m 88.46+6.61 96.53+0.07
10m 88.46+6.51 96.53+£0.07
15m 88.89+6.38 97.01£0.07
20m 87.86+6.65 95.88+0.08
25m 87.74+6.24 95.75+£0.07
30m 87.26+5.77 95.22+0.07
60m 90.09+6.88 98.31£0.08
" 90m 91.46+7.30 99.81+0.08
120m 92.63+7.30 101.08+0.08
150m 92.03£6.58 100.43+0.07
180m 94.02£7.57 102.60x£0.08

The mean with standard error was obtained
from 6 experiments.

Control group; rats without moxibustion.
MABP; mean arteral blood pressure, rCBF;

regional cerebral blood flow

- 229 -



Vol.15, No.2, December, 1998

*, Statistically significance compared with
control group (“P<0.05, *;P<0.01)

2. BRAK 1) #gol E¥ nE ARl
BFEmR olxls &4

EH mE aRe BRAK Do #Ee ik
sl BEHSE BAMOWRES WEEMS 305
o2 sgon, gEMIE 59 MRS, B
#ol: 309 MEoZ WHHE RFMOKES
Bz WENY BFMhAES 3612013
ojgied, @E rhois 336+019, 3.44%0.31,
340+0.27, 3.97+£046, 430+£047 ¥ 4.17+0.38=2
®/me) Eme Yehid. 8 BE kolE 424
+0.34, 3.77+£0.30, 3.85+£043, 4.171£043 % 394
+0372 HES B2 JeWcHTable ID).

Table II. Effect of acupunture at K 1 on the

rCBF in rats
Time/min rCBF(AU) Percent(%)
Control 361+0.13 100.00£0.04
5 3.36+0.19 - 93.14+0.06
10 3.44+0.31 95.37+0.09
15 3.40+0.27 94.10+0.08
20 3.97+0.46 109.92+0.12
25 4.30+0.32 119.12+0.07
30 417+0.31 11557+0.07
60 4.24+0.34 117.33+0.08
90 3.77+0.30 104.27+0.08
120 3.85+0.43 106.69+0.11
150 4.17+0.30 115.55+0.07
180 3.94+0.37 109.10£0.09

Other legends are the same as Table 1.

3. BRN(KNS %% ¥ NE 2R
mERof| ojxls ME -

E% mE ARy BRAK Dol X&E 5if i
#aste] BEyste MBS WRI}E FUL 1E
REFEE 37228 1 MR2Z, R #ds
1204 B9 304 MiEoz #Eels mES BE
saich HEE mES 9880175201089, ¥
#E i Fole & 18 15 MBSE 11226+
11457, 122.89+6.26, 112.25+686, & 26 14
Bo2 12000524, 121.25+7.38, 109.82+751,

£ 38 14 MRLE 11043+652, 117.46+7.33,
109.07+6.47, & 4@ 1% MRS 11016567,
120.42£6.43, 11293+568, & 5@ 17 HR2Z
111.35+5.46, 114.63£4.76, 111.61+57322 #hn
o Eme vEhdd B R #ele 1405+
501, 10024551, 9924+%6.23, 1000.10+631%
FEY BLE UehiA RYUHTable D).

Table . Effect of moxibustion at BL 18 on
the MABP in rats

3]/min | MABP(mmHg) | Percent(%)
Control 98.80+7.52 100.00+0.08
1/1 112.26+11.45 11361%0.10
2 122.80+6.26 124.38 £0.05*

3 112.25+6.86 11361 £0.06
Wl 120.00+5.24 121.65+0.04+
2 121.25+7.38 122,72 £0.06*

3 109.82+7.51 111.15+0.07
3/1 110.43+6.52 111.76 +0.06
2 117.46 +£7.33 118.88+0.06

3 109.07+£6.47 110.3940.06
4/1 110.16 £5.67 111.50%0.05
2 120.42+6.43 121.88+0.05*

3 112.93+5.68 114.30+0.05
5/1 111.35+5.46 112.70%£0.05
2 114.63+4.76 116.02+0.04

3 111.61+5.73 112.964+0.05
30 104.05+5.01 105.31+0.05
60 100.24+5.51 101.45%0.05
90 99.24+6.23 100.44 £0.06
120 100.10%£6.31 101.31+0.06

Other legends are the same as Table I.

4. BRANK 12 %&I % NE 889
BEFEmER olxls 8 -
EF mE afe BRAK 1o IRE St
st ®Hste RABLEES BRIE ¥
¢t 1E WARMS 35228ty 15 MBS, fi
% #ole 1204 B¢ 307 MRSz WHE:
RFEmEES BEstn. $REe] RASm
B2 383+008°1%28, XRE Wl ot %
18 14 MBoZ 402+036 4.35+021, 408+
025, & 2@ 14 MRSZ 441%0.18, 463%0.16,
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435+0.19, & 3H 14 RMfEo2 393+031, 414
+030, 3.85+026, & 4B 1% HRBLE 396+
0.29, 428+0.33, 403£031, & 5@ 17 HRo=
392+025 4.09%035 394+0.202 #&mel HEE
£ vebwich =3 #H4 #els 3991040, 409+
047, 401£021, 400103022 HES #LE Y
el 2] £ (Table IV).

Table IV. Effect of Moxibustion at K 1 on the

rCBF in rats
3] /min rCBF(AU) Percent(%)
Control 3.83+0.08 100.00+0.02
1/1 4.02%0.36 104.79+0.09
2 435+0.21 113.52+0.05%
3 4.08+£0.25 106.29+0.06
2/1 441+0.18 11491 +£0.04=
2 463%0.16 120.88+0.03*»
3 435+0.19 113.42 £0.04+
3/1 3.93+0.31 102.59+0.08
2 414+0.30 107.84+£0.07
3 3.85+0.26 100.32+£0.07
4/1 396+0.20 | 103.37+0.07
2 4.28+0.33 111.64+0.08
3 4.03+0.31 105.024+0.08
5/1 3.92+0.25 102.13+0.06
2 4.09£0.35 106.69+0.09
3 3.94+0.29 102.75+£0.07
30 3.99+0.40 104.06+0.10
60 4,09+047 106.80+0.11
90 401+021 104.70+£0.05 .
120 4.00+£0.30 104.24+0.07

Other legends are the same as Table I.

IV. #%

M-S MmEMES F5te] mige] REEE] ol
A ¢4 gAY, gvrd o HEMES 7HA
o miEeletn Aso =3 mES LEY B2
I YR, KEmE, PRy BRRE BRrY &
4 ER, B #EE R renin, angiotensin
< IEF 23 Hormoned 48R MHRM &t
wE Sl o WELH 3PP,

BEmES LY nEHES REnEERY
M e k2o Z7i2 s BAHE KE

ABRSBEE BI5% S2R

o2 Mol EXET & 7458 L34, L.
B 59 mMFBRL dods XRHM KEY I
U224 &A, &/ Mol EEEMLE & A
o] hlMEHE ol Ert WHOS EH <std M
fadiel AR mEEe]l Ztzt 139/90mmHg LAITE
FrmeEolel 33, 140/90-159/94mmHg & BK
% HmEolztn A BES Ade AR
1, 160/9% mmHg Ll t& SHimRelzt ¢sie, i
RAlA BmES 2 188 LiEdAAd 29 Bk
HRgEE WES MmEES] FiHfE7T 140/90mmHg Ll
kol BiBE gyt B,

BmEES 8 HRRRES T BEAEST
T 2 EBEOE S O FHEAES BmEz
e Motk =3 smELE I AAZe FER
& Uehile A9 =82, ¥uy fEfke] ge
"ol MR, LTE, BREIREE 59
ey AHRES FBYE £ U4 ERAR 2F
A AEM BmEN —Ait sEmEez s
& Aok AEEM BB —Xi SMEojdis
led, FRC #MEAHZA ¥ FMELZ, FM
BE ke of 90%el #Este mEs EFAE T
g = glE REo BEIX gv HmEEelH,
HWE HF, WEK, BB, IBWE B
59 ¥HE & & Atk Kk SmES &
ke, 'BMmiTHER, el  Hormonedd
aldosterone 2} B%& 5w, Cushing  EREE
norepinephrine® epinephrine 7" #{mAl7&
BIEES T A 47le SHBEAY RE
MEAE BmES Uity gBERS BE BHE,
Eg, L SolH3Hd,

SmgEe 2 W Mhwe] Ky ERSE BARM,
R, B Y EBER, B, EERS 59
ERS BRAIZ7Ied o2l KiES BHES BE
drolgt s fgEastT Qe A,

He daHEe] hiERA, HEY Mhmfks
2 5 Axe TET 59 HEYHES AL 9
Molehs o EEMS BETOBRN FHES B
ES #EY & Ak gV FHEEnEETS K
BEc FHY BHEWY £Ed g8 pEEA
ST Ry, KETREY [EEbel oS 2@ B
S #5018 R e —wEHias BEEG
g #EmE Yot AL AR BEES

>

riving

EBHE AdAe el —EMUAM EEY Mk
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7t pESTY I,

FE R A e BEMPi(Cerebral Blood Flow,
CBF):= M4EH 100gm3 £% 50-60ml, § &%
B2 700-840019, & AEBHE(internal
carotid artery)olA 1/34], #-EFEERIK(vertebro-
basilar artery)ol A 1/32 &¥%3sHA ddt

mean arterial pressure (HTFHUY) -
cerebral venous pressure(> & =<t)

CBF =
cerebral vascular resitance (4 8&33)

CBFe wEERSZ 71 BEY AL HEM
ERS THIREFEE (arteril perfusion pressure) &
mEE( blood pressure)22A ol LI BHE
(cardiac output)® REME #EHi(peripheral
vascular resistance)el 93 WESHEH AL
Ege) M EFH+RME(vasomotor center)ell 28l
wagh o) mEEBHPEE &4 Yo7 JH
(negative feedback mechanism)ol|l 2}3te] M=l
=d & mEEol £/HE MEINIE fFALS

i), BmE REAME Mo HEHARE el

grta oy, —EQ (EmMERCl WE (FHo)
A gojubx Rl Mg R KAESe &
o] el 4 ik 1o mAFe] WMLl MMIEN
M E: BREBLESS m&ol Fotd CBFY
BLE $Eksln, A{py EFROR olitsieia
(COpE Mm% PERS ¥o7)1 CBFE EmA
2 4 U BHY EHF suoln A2(O)E
O R¥2 AxRgte] WolHe W MmE HER
2 CBFe #mE Yo7d, A ER o
AN Smi&(CBF)e) ¥atA "t RN BERE
gl s FAW g W apmes —E
§ EHE MRS dFe AF2ET
(autoregulation)e] A&t ol WMIMLELR, &
= oM. HWEE 48 PEIE LAWSE
350 :

BHER EBe 1 FE BEhdA su =
= 3 oo KmEo BEisE =ZE EES
BEse ALoE MEEs) TE RE, M ££
=R 9% mMBHAE, mFS BH, OEETZ
Q% MEEAZ, mE AR B, mEE BE
Mo m{L M FE B/, = 71Eh mEH
the] WSS Bk ?,

fEme FR RETmitS] MB7F B
MRSy GIET MESNY BEL ol 9
HAE o mifEd) BEsjerdch 23 ik
o MY EEez BRI T 271 A
5 (early reperfusion)® RES HiRe] HEEI®
mEE wEARP,

fSEme) RREESHe BREL HhiEe
BILE BLOT 3FEME WY & Uk A W
®  EEEE  Z7]|BFEH(nitial  perpusion
failure) ] KEEZF Vel ojmjol) 4tA o] iHEES)H
BETE AgolM e glucosed RBiE 5E28 &
& Mmooz REHY @8 T2 WEo
HA QA %238 EEE & e RKEdD F
WA BFEE infaction®] ohg Bl M= #fkol
A pE=28E EsE RBERES doAd
rCBF(luxury perpusion)oll 2j3f f&# =izt A
HAle MEM BEY ok BEPEQ permanent
infarctel & BB BP9 BEAEOMEES &
47h Yerd o, _

fEmige) e Ustd [Migke] MREE 42
7l #re) @igds Mzt 15-20ml/100g/min
2 WHEE B AEd o) Har: M)
ETHY Jov fmikiEel #mstd U]
FEE F e Hizold. LiEs Zo] JEEmge
el W BEC i o el KTHA
U s AP M Bt s de
IEFAME e HMLE Brksie] RHE R REGo)
BAES &% foMd Mhmsr E¥EE € ds
e TS HsiA ¥o9. =% penumbral
zonedl A& BfHO] BT #oztx Ehmikst E
BieEW I Ry e FEE & ddh

Bsel R sl BASASIW BASNENMIE R
EEY mEARY BREL ET392 2 0%
Eigsmarel mol RS Td, olw fUEMmsT

{collateral circulation)€ %3l9 FHET m#eol

sl ol W g MEE WAl dch a8y
&3 BnEEE £2% 53 gnge AAY F
FEmpAME mEY BEE{YE R Jozz
o] I MmiTS E3 MMM B4l o3 olF
A= @& wrp BopID

BnEEEBEA doivs Mg HE- o=t
A global ischemia$} focal ischemiaZ EZ &
4 9t} global ischemia® LBEEIE, shock T+
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EmEAA K2 7t ZE afist 37 84
TE Y o dojun o] o B4dte MEE
o] fiEst 7 BE: mirHKLREIES B, M
miTe) REE, BREE(LS) 28, BEd £# 1
2 ABFI duh} HRMOE o] FojA &7
23 o,

MY AEE REBLY Hitdde §
Eol gigley oje) #¥Y EREM PE, IR,
iR, FBLEA Sol AmEe R FRI: 251
FERD St BdAe hEY —ky EE
B BmEEeZ Hild FmmEReZ JUsY
= grE bR kBT BT BEL AT
4.5.28-32)

EVe hRS LETRY (R, SEME T
g B, ZAREE, SBTE, rhwge] B, ¥
FERES BEE ffstd Jetude fERke w
2 hAS WAAEROE SMEs Rty L
prol chBAIAM HEEE DERIEN, B =
HE BECl A o)z =T FEHBRAM &m
Eo] EEEel ol BmEt: M FERD
o) BT WEF AT BB

A M 2 mH BAANE Y B
of wal NP L KRR BXEe F
mas) B 231 od fimfe 2 ¥
050 K, %, B BT SHERSZ et 2
Bo] “ykH"H Dk} HmEEROE k7F B
gte] o) BAhTTn SYn “hIFETMAEES
## RPMEMISACR P LR Hhg 2
bzl e HESHt. PRE B
RRETHMAE BATHNER FRERE K/IME
4 SERFL HesHolteld 2 Ak
o ko] BEEZ chRe KES KA &
Wo] “YFHR"'E 40% LI/t BV THEITESS
BEHAAEZ ASGel 2T Az “hEBIES}
KBFARER L SRR DR, RIRAIER
EiEE, PEAESE S hniEE SR =
KA £V “EFRHE BEK BESH
AR BAKZ BEodtda, U o8 2xs
& &4 5T KFES rEsFoy dAFes
pmPe) B, ZERDe) k, &Y BE, F
#EYe) FER Tl RFEoITh
BAS EAT Suiris Alkd 5745 o
E RBEY BAY BT TR LBEHTEE

kol

RegiBait BW15% R

oz BHE HBNII BKRERS wBe H
FIste g oY,

YR LEGHEEN A Sh5H9 s &
ol BAEmirel BikimEEste] o) HEY
FoRE BEANIIN, BHRROD AHERES B
B, FEEES BEAAA, BRS BE 8
N, R EE BEHIE Bayo) AT,

BRAK e BLEERY BrhR2A EB
AHEAF shtoln) BUfeh BRBIH o fEs
o RS B, Bk, EWE SR
T AT, JOE KHm &3, EHE, SF
BmES o]t

A Z7A FAKER) M TAE ] B
8§ ‘G WEE £Y5e LE RRY HE
o Bl mEEe] Wl AHxEtn sy,
$PEe +ER HEL HEME dE nEETE
Ae dun ey, F'5e HhAT +=
#Re pEEEol mERTS mE &
Cholesterol 8o Hxsittn sz, Ho5e
SRl BAMSE LY UEhde EgEn B o
sl WESNAD, BP5 e B=E Hgo) Aol
¥t ReniniEd:EE, Aldosterone 2 BRE 48
ko] e vlidn WSt

£ So] o8 YAV HRM HnE YFH
R=E 4% mEc TRIGT MEY Lk
s o8 LR, BR BTR SER 59
A7 MEES THRANGT #®E 93, rat
brain®l MCA occlusiong #%% ¥ rCBFY #
e AR RFMERZYE KEDY F
e HEEE BEFo? BE FEANE EHA
I fEme BES MmiEs KEeES SPECT
£ olgste B BMIAES B B KR MnKE
o eSS KEAATE BE AYDED

A BB @AVt EF mEY AFY mEs
fsm g PlNE HEs AR S0E SR
mEED fmikdel e BEE Hss] 98
o ERAK )& Agsigch

BRAK 1) BIBBR ©ZaRzAs EiE
ARH Stoln, BUMEH BRBuR (i
e AKS WEH BIKRA, =L S
EHRE K, RO, Ktim, 23, HE BEK
EMESC ol&B o X EHEF BERAK

D9 Rit £ XHESR Ho} mmE 2 Bmi
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Bo HES ujiAdoz BHEHY £ KR 3
fet :

F#E mE aEe mE € MnEeEd 349 '
Be 24 nE BHT BES) sty #ER B
Yo ARBBHES} #BAE polyethylene tubeol &
&9 pressure transducer (Grass, USA)E %3}
o MBS MacLab® Macintosh computer® #%
¥ data acquisition systemoll
Bh#%< stereotactic frame®| BIEAI7| FEhigd
wel. EFE YHstd HEFS BHAIL &
bregma® 4~6 mm %, -2~1 mm FiFA &
8 5~6 mm®] craniotomy& HEITET}. ol IH
EFY FAE HRT A 9 ETES Hme
B5itEE Jc}. Laser-Doppler flowmeter (Moor
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