BAMGBAES 55338 1 113—130(2003) 113

FEHEEREEE T 7 v MTBU DIERBIE
SR FR T DN AN

N S IR
2R 9 B 5T

A4 y0FA 7 U AEILLLED

HLR TR BE e 7L/ L TE =

7] ERE D fRAT —

" PTEARRB

Y RN SN o

SRR

(M=)

EE: (BMEHE] EFOESICRMES v MIRBGRE & HEREE T afMs OSEEREZE

BB YEICITY, EREEET CTOMmE -

WTHEFLE.

(5] W MUERE T iomARL L Ol TF Bzl E
SREEIT, FRRiRE RS AT KT 3 S EMAGRD S hk.

DHEERBREHELE. B 208107 U R
ERWTHETHESROMEA / VT EXT7U 2 EZIEL,

RISIZEED A 735 2 > OZERITD

EF - DREEINBURAEFE S, SUS O EE R

e I TE T G 5mALL b oo dilif b o 412 B st

EOHAMEOS AR E N2, MEERICEAIZEED Sz oz, Z ORERGIZZZEMFE o A EEL
EHOREGTHELEN, BZREFRENFEORSTIEEINBM o, MR, P, BREZELTESE

Bo/NIER7) CERIZEERA SRS R

(B L] BBRERC XS ME LR - DREENRSE, KLV TR e ZEERKENTE I &R
REEEN, K L AL TIEZE SR O £ R ET R T & 2 IEHIE A B SAREr EAR < B & L T
SUEENEA SN UL, ZORBICEFEFE<EEL TORLWITEERBDLAEZIZL<L, &
ARG ST oAl i s & & S s 7z i E R ET P IR I B W TEEE A QM ERMIC L 5 A IEA

LTwznlfigthfeflzns. 2oL Tids

I. & =

BRIEE D D VIR FNB O MEERBE I BT T
WRIZDNTIE, 2< 0EBENS L ORI
MiThi T,

b hEGE LZFETI, & IEE R R
T LEEMRICETHAMANETHD, HhHDN
EHhEEEEIIMANEERIZEHEL TEHTH® S
ELTW3", HrnEEHmERMEEIIHLT
I3, EWEEE S O IC K D 10-20mmHe# O
[RIERMED ENZEOWE bAHEND, F
Tz, DERRICEH LMD E< A 50, MR
12K 208 O WA ROE™ R H & A
I IR EMREETN TS, Zhs0HEIZnwe
N b HEMREES A RS EEEICZOF

BOMMNRETSH 5.

HEFGRE SN TWaD, FOFMZREHTS
ETIZIEE-> T,

—h, EREMENRE LR TIE, Sl
REIZ BT DB R RS 2 AR A SR A3
XN, FOEREFIC DWW T R 2
B siEfameEaIhTns, L, Zh
5SOWEFNTNOREEYZHW 2O TH S
=0, MEBCX5EEY 2EZ@LadhTRS
T, RS E T LU ERER OB, &0
D EEEEEICE T AMIIIm DRI X
ETHDH. LroREETEHMCBT2RANENEY
HADHFE O RICET M ARG T ERTH
2.

F L TAEBTE LEOBEOMEEZRNTS
fewiZ, FEFEREEE T B & W THEHOE BRI A

SERRLSH12H 1 A%, FpR164E 1 A13H 21

Key Words : JEMHEFE T Z » b freely moving conscious rats, {lEEIHE cardiovascular functional changes,
S R electroacupuncture, V-1 Z70O% 1 7 1) 2 A microdialysis study,
K FEE 4 hypothalamic paraventricular nucleus

TS - T629-0392 HERFMHEHENFHHE /56

Tel: 0771-72-1181(N#R537) Fax: 0771-72-0326

IR R EN  RE¥ERES  AMG3L

e-mail:tarokichi@muom.meiji-u.ac.jp



114

ERBEBIC T TEEEHRL, £HLULTO
TEFHEFF O g & U T RS REHFRIE T 35 12 & 230Kk
MR OB SRR L. 2512, FELL
T~ 7051 7)o RiEEAWTHE TR
R OMESN /NI EF T ) CBERE L.

0. M&kEAE

1. REREN

LB, AEN100g DM WistarZ w b
(AET RT3 —, &M GOLZEEAL, 25
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DWTHREHEZTo /.

2) R THESEZOMRN /LI EXZY E
DAE

HR THESEZICB T a/EA /L Ex7 1
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777 74 MR RO BRA SR R
LicmEikik 7 0< 727« — (HTEC-500,
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EEIERE 7 O T 57 4 —OBEIEIZIZ0.1M
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LiE (ELECTRONIC STIMULATOR 3146,
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1. EAOFIHFEHFDEBNCZLD2MES LT IHE
~DEE

1) EEmEFOmMERE (H2)

ImADFRE Tk, 1Hz8, 20HzBEB LT
100Hz#E & HicflEai (1Hz @ #912lmmHg, 20
Hz : #£117mmHg, 100Hz : $119mmHg) (=%
L, Hil@H s KO E S FRE THS L, K
@IS FREREHZ RS RMo7z (1Hz ! p=
0.184, 20Hz : p=0.483, 100Hz : p=0.768).

SmA O FIHGEE TIZ, 1HzBIZIH W TR
#120mmHg THERE L, F#F13122-125mmHg
& EE, FIEE%IE119-122mmHe £ TRIE L 2.
20HzBEIZ BV TIIRBRATAI 1 16mmHe THR L,
FilE P 3121-129mmHg & R, HlE#IE116-119
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* : p<0.05, %% : p<0.01

E2 EEMEEICESFTIEADFIHEFEMGDENCESMERE
S5 73BT (nean arterial pressure @ MAP) ORI ZFEL, +FRFEREICHB T 55846
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0 TOMEIZBNT,

AT IR TO/BERTHETOFER LR 2R,

20Hz (HPERF) 3B RT1001z

(HF) OREEETIIHERIAESEE R LA LE. ImATH TR ToFERICBW TRt O/ =R

EHEFRD,
Mo, BA R A )

100Hz @ FE % 55 TIEFIE S04 M £ THER ERAFET 2 EMA%E80 S 1.
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mmHgF THEEL . 100HzE 28 0T & FEHET
13#9120mmHg TH#H L, ##H13124-133mmH
gk FH, HlE#EI3119-124mmHg E THEE L 7.
WTNOBEERICIBLWTHRERBIZHESEE
70258, (1Hz @ p<{0.01, 20Hz : p<{0.01, 100Hz :
p<0.01) #RL7.

10mA O FIEEERE TS, 1Hz# B WL T
BIFI120mmHg THEZ L, #liH13121-125mmH
g& PR OHB#I13116-120mmHeg £ THEE L 7z
20Hz# I B W TR FTAI116mmHg THER L,
Fg13120-126mmHg & B, Hl##£13119-12
AmmHgF CTEE L. Wi hoRBEEEEizs0n
THRFEFEBIZESABELET (1Hz : p<0.01,
20Hz : p<0.01, 100Hz : p<0.01) & RL7=.

Fhic X Aaticd » T1Hz/5mA, 1Hz/
10mA B K TF20Hz/ 10mAEA TIE, HIBAT1045
EHELTHHEPLIOGEBOLEOEER ER
(p<C0.05, p<C0.05, p<<0.01) ZFRDH7=AT, HE
01047, 11204 H X U21-300 B TREE
e {bzEDiahof. 20Hz/5mA &100Hz/5m
AEATIZ, WIBAT10531 & b U THRIB A 105
135 L VR 0-107 Ml 1+ o B e ER/ Gil

(i 1H
% : ]

Wk 0 p<0.01, p<<0.01, FWHEI0HH : p<
0.05, p<0.05) ZRDH7=H, RFFEI1-2057 ] &
2107 THAEELRE(LZRD IR L.

100Hz/10mAEA T, HIHATL0M & LT
P 10438, I 0-1043 T 35 &k UNRI BB 11 -
4T MECEER EF (<001, p<0.01,
p<0.01) #FH, HWHE21-3057MTH LRME
M\ (p=0.054) =FE®7=.

2) EEmEEOMEERIG (K3)

ImADFIMEEE TIE, 1Hz#E, 20Hz#EB LT
00Hz#E & & fl#A] (1Hz : 377-396bpm, 20Hz :
391-397bpm, 100Hz : 402-407bpm) =t L, il
BPBEIUFIMBORBETHERZL, FERESH)
EIRETRofe (1Hz : p=0.096, 20z : p=0.084,
100Hz : p=0.147).

SmA DORIEHEE T, 1HzBEIZ B W T
A1391-401bpm THERE L, HI - 13408-427bpm i
N, fE 8 18386-416bpmic E TRIE L -, 20
Hz# 12 B W T RIEAT401-409bpm THEE L,
W 12438-475bpm I BN, R 1E408-426bpm
IZE TERHE L 7=, 100HzEE 2BV TR AT410-

20Hz 100Hz

meantS.EM
n=7

b

T

0] | M %%

450 i M
1DmAmHHH+H%WW |

300 i
oE ¥

g

g

EA

i

10 20 30 40 50z

* 1 p<0.05, * % : p<0.01

H3 EXMERICHT SEAQRIBEAHOENIC & B 08NS

77 710 (heart rate @ HR) OEERFRAE(LERL, #IEMERICB T2 HERLE2ET. oA (EBY)
ORIFHRE TR TN TOFERITB W THMEBICEELZLRED S NT, A (FE) BXT10m (FE)
DRFHRE T T N TOEERIT B THMERICEERE(PRZD 5k, £105MTORLICBENT, A

BRUFImATIIRE A OFELBINAED o hi. £k,

100Hz/10mA GE#IFER) OFE ClaHlE#E 05 M ET

BFEREM R L. (0=7, mean®S.E.M , FA: 8B EBHE)
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420bpm THERE L, #8H13430-472bpm iz 4 m,
I3 410-424bpmiIC X TERIE L 7=, WTho
FEREIZB W THEMBBRICHE S FELRLEH (1
Hz : p<€0.05, 20Hz : p<<0.01, 100Hz : p<<0.01)
ErRL7E.

10mA O RIFAREE T, 1HzBE I 3B 0L TR
AT411-415bpm THERE L, #3413 436-465bpm iz
N, I3 403-424dbpm & T L 7z, 20Hz
BIZ BN TS AT410-414bpm THERS U, HI%
H1E443-470bpm 2N, B EEIL407-424bpm 2
X TE{E L. 100HzBE 12 3 W) T A7405-41
Sbom THEFR U, #Ii%rh13454-483bpmiz 38 hn,
B #813409-438bpmic £ THEIE L /7=, WTFHh oM
EEICHB W TORRFERICE S FREAZESH (1Hz:
p<{0.01, 20Hz : p<{0.01, 100Hz : p<0.01) #
L7

Wiz X BH#EHz B W TIHZ/5mA, 1Hz/10m
A, 20Hz/10mA 3B X Tr100Hz/5mAEA T3, i
FETL04 M & Fol L Tl 104 i o f
EHisin (p<<0.05 p<0.05, p<0.01, p<<0.01)

RO, HEEO-104H, 11-207MH L T2
1307 TIRAERE{LEZRY oz, 20Hz/
SmAEATIE, HIBAT105 [ & befee U TRl 10

{mmHa) 1Hz
210

1mA IWWHHH

o E 7=

20Hz 100Hz

1B K UH % 21-30 0 L DA 0 F Ein i
m (p<0.01, p<0.05) ZFEDEA, FEEO-1
07 B L1200 M TIXE BB L Z2EBD M >
7z. 100Hz/10mAEATIZ, #l#aT105 0/ & ik
L CTHIBEA 1053 R X IS 3 < T ORIz S
WS OR EaEm (p<0.01, p<0.05,
p<0.01, p<0.01) ZFFDHI=.

3) BEMEHOMERE (K4)

ImA QFFHGRE TS, 1HzBEB K P20H2 T
WEflEET (1Hz @ #190mmHg, 20Hz : #7198m
mHg) (23U, #lEd B L OHEE S FRET
L, RIS ABERERERIEho
7= (1Hz : p=0.614, 20Hz : p=0.513) #%, 100Hz
B CIRIBATR192mmHegic s LT, #lE iz
195-20lmmHgiz EH L, #l##13189-195mmH
glzEIE L, BEEAICHESTERERZRLE
(p<<0.05).

SmA DO FIGHE TIE, 1HzBEZ B WL THI#ET
#192mmHgizxt LT, FMAIZEELERL, #
ARV REAT & R £ TRIE L, KRR
SHEBEREN G A EFD (p=0.066). 20
Hz#E 3 L N100Hz B2 B 0L T4 AT (20Hz

mean+SEM
n=5

(mmHg)

210
i, M
5mA 190
180
170
!

0

x*

(mmHg)

pitis e
200
10mA 180
180
170

o X EA
10 2

D 30 40 50p

4 SmMEHCEITIEAQFFHRGOEVICESMER

* : p<0.05

7S FIEHEEIRE (mean arlerial pressure : MAP) O#BEHZ{LZF L, xIMHFBIIBTHEEREH
2. 100Hz/1lmA (EH ) Elz/10mA (EFFE) OFESE4oAMERICARLELEED, PR
EHDNEEEENCEI 2 —EoEZA N/ e, WSS HBEI0MTOMIZEEREL
BFEH ooz (h=5, mean+S. E.M |, FA : SoRETFD
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196-199mmHg, 100Hz : 189-190mmHg) 2L
T, WIFEAHIEE LR L, RS & R
JEETHEIEL =05, FeRERICES> A ELREE %
TEfeno7e (20Hz 1 p=0.144, 100Hz : p=0.267).
10mAQRIEIRE TIE, 1HzBHZB W TISHEEETL
93-196mmHglz % LT, FEiE197-207mmHg
W ERL, fE#%IZ191-19mmHgicmE L, I
MR ICE O FREAEBHZ R L (p<0.05).
20HzEE B K T00HZBE I BT, #iaiT (20Hz -
191-194mmHg, 100Hz : 188-190mmMHg) 2% L,
flrh i B L, SR AT & R R
TEREHSWTIENLLTETTREL 24, KRR
WICPE S FERAEHE RS o7z (20Hz : p=
0.295, 100Hz : p=0.689).

FEIZ L DBFICB N TI00Hz/ ImAB X TU1H
z/10mAEATIL, HI#AT1047 A & Ebie L Ol
1057, BEEL0-1050F, 11-2073fH)4 K TF21-
0 E EBIMEDHELRELEZRDLEMN T

4) BMEREOCRERE (E5)

ImA OREEREE T, 1HzRHZ B W Tl s
(397-407bpm) Tt L, FlH B K TNHLEE [
REETTHERS L, BRRBICE S AR L FHE RS

1mA 40

119

e (p=0.683). 20Hz##H L TN100HzEEZ B
WL HEET (20Hz : 393-401bpm, 100Hz : 393-
401bpm) 123 L, HIEP B I ORI & b
BWmlL 7=/, BEEECESIFERESERETZ
in-o 7= (20Hz : p=0.445, 100Hz : p=0.123).

SmADHIBFRE T, 1Hz#, 20HzBEB XV
100HzHEIZH W TiEH#EET (1Hz @ 394-406bpm,
20Hz @ 387-403bpm, 100Hz : 393-402bpm) (2
U, #lEfEEEi (1Hz : 407-438bpm, 20Hz :
417-432bpm, 100Hz : 436-452bpm) L, H#ili# %
IZiZEE (1Hz : 382-411bpm, 20Hz : 385-410bpm,
100Hz : 394-431bpm) L, FH-FHRFfEIREE I P
AREELREEGE R LA (1Hz  p<0.01, 20Hz : p
<0.05, 100Hz : p<<0.01).

10mA O | #5E E TlE, 1Hz#ES L U100Hz 1
BN TR EAT (1Hz : 397-402bpm, 100Hz :
414-422bpm) 126 L, HFIEPIEEN (1Hz : 416-
443bpm, 100Hz : 453-472bpm) L, Mgz
118 (1Hz : 394-409bpm, 100Hz : 422-450bpm)
L, Ef#RRIZHE>EERE®HZRLE (QHz 1 p
<0.05, 100Hz : p<<0.01) A%, 20Hz¥EIZHBLTHE
I ET397-404bpm 2% LU, #lliEH13419-433bpm
Iz L, i 391-413bpmicEEL = H O

100Hz
mean+SEM

* Kk

450
oo = i
3504

L —

?

i

0= EA

EA

=

EA

&
20 30 40 S0

* :p<0.05, % * ! p<0.01

H5 SMmEEICEITIEADFHEREDENCL S AKEE

75 7 L0 % (Heart rate : HR) O#FFIZE(LEERL, *IXREERIZBITS

BafhERT. Imd (kB

ORFEEEE TR TR TOFHERICB W TRBZRBICE RSB IR D Shho/k, md (PE) ORFHMET

39 T O REERIT S U TR I B2 EARED S s,

10mA (B OFF#eHE TIE 11z K TR1001z

DATHEEFEBICEELRE AR N BFUAGETOHKIZEWT, SmATR IR ToEEL TR Of

BB EZEDEA, 1M TIZI00Hz DA b OFEAENEED =

(n=5, mean=S.E.M , EA: SEERIED
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REME o ZBAERERETHES T 53 >
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FR AL 1 — @ O DIAER A DI A S iz b
DD, BAIZXD.0AROEENIASNT, KA
415-452bpmfEE THRE L /2.

TR B ZEAENETHL 0T T /00—
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BnRIEERL, BRI ZOE EHFRL /2.

2) BemER (A7)

TrbhT72 ARG TE, RGO MmEEIL-1
00mmHg THERE L, HBh IS G E® Z <
—i@tE o EE (&KR109mmHg) A5z
HDODO, FOEHIIEHIZ-102mmHg ERZEL T
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T L 7=,
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The Effect of Electroacupuncture on Cardiovascular Functional Changes
and Extracellar Norepinephrine in the Hypothalamic Paraventriculur

Nucleus in Freely Moving Conscious Rats : A Microdialysis Study

"TAKEDA Taro

Department of Internal Medicine, Clinical Medicine of Acupuncture and Moxibustion,

Graduate School of Acupuncture and Moxibustion, Meiji University of Oriental Medicine

Abstract

Aim and Methods : The effect of electroacupuncture (EA) applied at the hindlimb with various intensities
and frequencies on the mean arterial pressure (MAP) and heart rate (HR) were investigated in freely
moving conscious normotensive Wistar (NT) and deoxycorticosterone acetate salt hypertensive (HT) rats.
The acupuncture point Zusanli (ST-36) was electrically stimulated for 10 minutes at frequencies of 1, 20
and 100Hz as combinations with currents of 1, 5 and 10mA. Moreover, the effects of EA on norepinephrine
(NE) release in the hypothalamic paraventriculur nucleus (PVN) were measured using brain microdialysis.
Results : In NT rats, EA at 5mA and 10mA evoked significant increases in MAP and HR, which were
intensity- dependent and the recovery time was varied according to the frequency. In HT rats, EA at 5mA
and 10mA also elicited significant increases in HR, but not MAP, which were rapidly recovered after the
termination of EA. These responses were eliminated by intravenous injection of phentolamine (sympathetic
@ blocker). but not influenced by intravenous injection of propranolol (sympathetic 8 blocker). However,
EA had no significant effect on NE releases in the PVN of both NT and HT rats.

Conclusions - EA at the hindlimb induced increases in MAP and HR, which was caused passively by the
activation of « sympathetic receptors, showing no correlation with NE release in the PVN. Since there
were no changes in the extracellular NE level in PVN, venftrolateral medulla (VLM) or nucleus tractus
solitarius (NTS) may be involved in the pressor response to the EA as a blood pressure regulatory center
other than PVN. Although there was a possibility that the EA had effect on the PVN, the effect to the
VLM or NTS might be stronger than those in the PVN. Further roles of PVN, VLM and NTS in the
response to the EA at the hindlimb are issue of future investigations.
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