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~ABSTRACT-

The present study examined that in vivo test is investigated in sham-operated{contral group) and
aldosterone-analogue deoxycarticosterone acetate (DOCA)-salt hypertensive animals(experimental group) and
that the antthypertensive effect was induced by silver spike point(SSP) low frequency electrical stimulation at
meridian points(CV-3, -4, Ki-12, SP-6, LR-3, BL-25, -28, -32, -52), specifically, such as diuretic action in 24
hour urine analysis from normal volunteer.

The Na* and Ca* ions were significantly increased in aldosterone-analogue DOCA-salt hypertensive rats than
that in sham-operated rats. However, the K* jons were significantly decreased in aldosterone-analogue DOCA-
salt hypertensive rats than that in sham-operated rats. ’

The current of 1 Hz continue type of SSP low frequency electrical stimulation significantly increased in
excretion of urine Na’ and K ions from normal volunteer, However, the excretion of Ca®* ion were
significantly decreased by SSP electrical stimulation in volunteer,

These results suggest that the development of aldosterone analogue-DOCA-salt hypertension is associated
with changed Na’, K* and Ca® ions of urine, which directly affects blood pressure, Therefore, the hypertension
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is a rsk factor on cardiovascular disease. Moreover, These results demonstrate that the SSP low frequency
electrical stimulation, especially current of 1 Hz continue type, significantly regulates Na‘, Ca® and K* ions
from volunteer, Therefore, the SSP low frequency electrical stimulation is a good regulator through a diuretic

action of aldosterone-induced hypertension,

Key words : silver spike point electrical stimulation, hypertension, Na*, K*, Ca*
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FELGL A o B%E AAsH AL &
F e E2HA T2 49344 X ¥ (primary
hypertension) 3 ¢ 5% & A UAS & + 3
£ oA F& &£w A 7 ¥t (secondary
hypertension) 22 57312 ItH(WHO, 1978). 18
U TEtel g g2 dFdE E4siy dWEs
7133 AAMES A X3 Ik gso] 2H
A AEAH o)A nEYo] FukE AL AHgEo
s F7tedeE A3t EIHI it (Glorioso &,
1995).

Y] A FHL oA 7HA YA E YEl
U 83 w34 (vascular reactivity) ¢} Hstel €3
¥ ¢H2 (transmural pressure) & F7F 5-& # o
A (stretch) 522 ob7|8 & TEA 3Hperipheral
resistance) 8] Z7het Wl HHS ARALE HAX
Q) tH(Webb, 1982; Soltis®t Field, 1986; Arvola =,
1993), =3 78YS A48 B AP (cardiovascular
disease) o] &3 ZPo glof - FAF AFY
ZH(risk factor)o] <38Hc}(Chobanian, 1991; Haynes
S, 199 Schiffrin, 1998). §3] ¥#9 2 7134
(muscle tone) W3t} 724, 7154 W= Y43
o7 ¥ HEY, FASH 2 QAW FH
ZAog d#Hol SIth(Folkow, 1982; Hagenst
Webb, 1984: Epstein 5, 1997: Matsumura %,
2000).
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WS 7F0E 3499 APGACIEAH A H
=AA Bio oFH HdAA8(729%), A
$(39.1%), S5AT(263%), 919(24.0%), 7H2

-

Y o

B(235%)9 +A2 JYERTH(EAA, 199). 53],
SPuE Al 31F HE 239 AR F 15
- 20g AT AYF 27FY & 2 HFEolH,
National Research Council®] d7%%<1 3 - 8goll H]3}
A o) ¢ B2 oS H3Hsy UrHNational Research
Council, 1980; &+ %33, 19%). o1& & et
AHREY A& ZAsE AW TEEL
Dahlo] o8] AANE A2FH-9E] 218G Y F
B (Dahl 5 1963)3} aldosterone—§ %4 DOCA-sait
TG HolA e UF7tS w FAE FHE F
3t Berecek 5, 1980; Bockman &, 1992. Watts,
1998). =& ojde] dFAFe 3w L399 3
dMAZ A% U9 Fte hE wAHE 2§
o] 29| 79} YEF oj29 AW AF7H HAHHLY
A#dAdo] AFE HIdT Yrh(Teravainen T,
1997: Cappuccio &, 2000: Wu 5, 2000).

A dal AHET e T8 ZEAEA AL
7b AR Qe E o) Al (diuretics) &b A A ZAEA}
S A (adrenergic inhibitor), @4 723 A| (calcium
antagonist), $HA| Q€A ABF A A A (angiotensin
converting enzyme, ACE, inhibitor) S0} Al&EX
(Byyny <, 1989: Dworkin 5, 1990: Li %, 1996) A
oy A7NTAZ Q% F ZFY A} FF 2
AH(uric acid) X9 712 A¢ 53 (gout) Lo
A¥E Z7h 84 X F(serum lipid levels)9] 7L,
71 A (cough), F+7 A Z(dry mouth), EHUF
(insomnia), <% %(muscle aches), 71g¥A A¥Y
(standing hypotension), & ¥%-% (angicedema)} 3}
A 2% (pedal edema) 59 F&EL&o] FAAEHL 3L
t}(Byyny 5, 1989:; Weir, 1998; Benedict, 1999;
Gavras, 2001 Hernandez-Hernandez 5, 2002).
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g8 o)He dAFZAAd 9shd H(acupuncture),
% (moxibution) ] 71413, £EAFo] YL w54
O 2371 E35T Ith(Lees} Kim, 1994; Kim
T, 1997). o3 g wALR 3 BYAE
(oriental physical therapy) GFHoNA Lt-AME-E 3
A= Aol 2HAQ AF 1 A7|1AF(slver spike point,
SSP, low frequency electrical stimulation) X &o}t}
(91, 1994; Sugimoto %, 1995). Iz 234 AF
3 71439 W@ Na', K 832 Ca* o9 ¥
Fol U 7EAE BiHol A goh weA
¥ 93 aldosterone-F 54 DOCA-salt® &z
FHUGE FEAA, TEYLE oprjHE Na, K,
II Ca* o] ge] WEE FUsaA dd =3
A7 FELQYOZ U8 RPLL HAT 9
A EFHoR ¥E Z4ANY ALE dHE &
A- AFH AANAF(silver spike point, SSP,
electrical stimulation)& 148 A ¥Ao] HE3slof
Na' o] &3} K* o]& 183 Ca* o] ¥3g 4
HEyz g 53 A{FAYe AZ{Fo wal
Ueids WsE A9 3FFoEA Hr 3347
o ANAF FHE ol IA Fok

IL 97 W
1. Aldosterone-4% 1 8¢ n =g

1) Aldosterone-f-5 4 DOCA-salt 283t 7 24
AF 190 - 200g, §492] Sprague-Dawley(SD) 2
0FE B A3 ALAcH(dduiel oy3,
B4 2A). 2TE 1 FY7 8374 F LA
LEZ AZAASTE (nephrectomy) S A& 3tA
. FeNd F 1 FYR HENDE AR %
aldosterone-# % 4] deoxycorticosterone acetate
(DOCA)-salt TYY Z(BF)lE aldosterone
EA DOCA A3 (20mg kg-1)& F559 4& 2
W79 sste] 0|43ty BES AT Uz
74 sham ZE FE€FL aldosterone-f =4 DOCA

_‘

ol {1
S

HAHE ol4sA %3 HEAN Fe7 AT
aldosterone-fr =4 DOCA = 09% NaCl#} 01%
KCl EFe89 7 485E ALAS (W}
233, FEI4LA)E TFIULY sham UlZ
FeiFd AAAQA L8 (normal tap water) St T4
AETE ALAEE TAT TFAAT £ g2
aldosterone-f- £3 DOCAE ©]4 & 4 Fof AA Y
tHFig. 1A).

2) AYFEY IUSH

TEAEL AAE7 Aol aldosterone-f+ LA
DOCA-salt T8¢t # ¢} sham W2 % HE AN
w3 A ¢l xylazine hydrochloride 3.5mg kg-13
ketamine hydrochioride 100mg kg-12 vt & A4/
Ak APEES 74 TG HANY T A
AR E AAsGHY. $74 59 (common carotid
artery) & AT ¥ #% o] AHWE|(Force
Displacement Transducer, FT.03, Grass, USA)o] ¢
28 8¢ A4 7ol (Physiological Pressure
Transducer, P23XL, Viggo-Spectramed, USA)S 4
dstd ¢&7] U (systolic pressure, SP) 3 o] ¢t7]
¥ ¢} (diastolic pressure, DP) “1&l3¥ Wt (pulse
pressure) & 543 tHFig. 2A). 8¢9 7152 15
7] ARAENE FAT F AN FlElE
& heparin(10unit ml-1)°] A28 09% NaCl& ol
9437 g WA

3) AYZEY & Na', K* o] &3 Ca* o] &4

24A7F & Na', K* o] 133 Ca* o]&L &3
3171 913, hAEA S A ol A (metabolic cage) S A}
43t 24 oARE g d oA A A
2 eE FH3g ko FAE LA 8 6N
HCl 1ml& 3718t ARE-S AT oF 10mlg) =&
FEe|do] go} 4 AAA -70C AL YED
(deep freezer)o] H#AsIgon, 4L 93 o2
cgololo] 22 WESE HAAZT Na', K o]
Jg2 Cat o] AAFST ¥FFEA (atomic
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absorption spectrophotometer, ALL984, AVL,
Austria) & ol-&3te] FA st TH AW YA HA
Alel, ME2A).

2. AR AT

1) 3 43 784

B od3E o] 20 - 274, MFE M + 62ke T)
162 + 4lcm(Mean + SEM)S A7ke] o|Ato] g
A4 94 8 HE T Mgl E
stk Aol Eorbrlel 4A ¥ ARy A
7178 H&goy, dd Ao g YL
oA B A £ dFE AAsEY A7
AL 2B £1CY 25 fANZoH, RE AP
2% 3 A3AE uE T3 A AAEY
ot 222 & g7 Eofzirlel ¢A 308 AE v}
Z & AMAA dEE HIAEE A AA7
A(n Vivo)d 2A& Zo)aa 471 &%)
st #A Y AT Aol SEE AFIAh

2) 23R AF A4S

2 A8 233 AFs A7)A5(siver spike
point, SSP, low frequency electrical stimulation)-& 7}
87 ok dZF(control group)# A7IAZE FL
A7 2202 YR 4FE S oA Fi
THZ9 NEWZo] wal continue type(Continue)
A7V A=, amplitude modulation type(AM
modulation) A 71332 183 frequency modulation
type(FM modulation) H71A5#9 3722 ol
AA s

A7\ AF A Continue 2 A= W3is) gl
oA Aurard qiAsvt 1 He2 dASHA 35
+ AF e olv, amplitude modulation(AM)E ZE

-10% Atolo] A 7 AHramping) & °|FE T1 ¥

1
 AFIE B2A g FAZA - 10X)7) vkE
z

i=d

i W

ele] AFo|th Frequency modulation(FM)L
de W37l gloeds Fudrt 30Hz—-3Hz—

D 2AHAAF ] N, K ol &5 G o] 2WFY] WX A

30Hz7t HEAH R BASHE AFFH ol

€ dFen AL AT 2HF AFe A
7] A= 7} (Dynaroshiftor DS-3004, Asahi Denshi Co,
Japan) & AHESISIT AZIAFY 2AL Y4717
(phase duration)$ 19%0ec, £A4+¢) &2+ (vacuum)
g 7% 30% 3o 158 5% FHE AAsdth
A3 AFPAZHE QA (09 - 124) 3 2313 - 18A])
2 o & 2819 AZAEE AEHAd 4 2
of 3= 8 WY AdAE BF FYod, 4
FREAL 6 o 7HH0E F 4318 AN FHAE
FAAY stk

AT Fee QA9 AEEA) S A9sge
g 2o ANl o T3 (hE CV-3)
3 7 Ao BAEL, CV-4) 18,
(RABEL) Y ki, Ki-12) 28,
(ERRIE) Y N2 (ZKBXR, SP-6) 28, 1381

1
2l

=2
Zejgn

N

"
o mlo

=

el

S (EHERE) Y g3 (k% LR-3) 289
ol 7tz} g FTAA YO 2709 =4} 8
g 2 5 AAdA 1587 HLE%h o
A, el (R ARERE) Y AAGEZ, BL-
52) 283 AR (KR, BL-25) 28, whada- (B
&, BL-28) 28 18]3 AE(K?, BL-32) 289 7

7

=L o JN o o mpt H

e 9=8 F& AAAA 1587 AL AHE
1994: %, 1995).

T olHe &AW AFy As|AFE 289 7t
AFZo] Yojubx] e WA 3 d7A7 e
F e AxY BEALE G (threshod) 744 A
FAZ(10 - 5mA)E ¥4 B I3E AYsart

3) QA9 & Na', K" 283 Ca® o]& B4

24X 7 & Na', K* o] 1|3 Ca™* o2&
37) A8, k9 AHE 24 AYH g
BAZA 9] 24A 7 =8 FH3A ko FHE
371 918 6N HCl 10mi& #7bste] Ap&sidich, oF
Omlel =& B o} SAHANZA YFH
# d5eH, E4E AT o5 tEojopeir
YES FAANZY Na, K o]& J2I Ca’ o

o o
2L o
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L dAEFF EFFE A (atomic absorption
spectrophotometer, ALL984, AVL, Austria) & o] £-3}
o ZASFAHANE Y AAMIE, A&4A).

4) FAEY Y

2 A7 FAIAEE SAS software version 6128
A3 0.1, Student’s t-testE o] &3t p( 0059
i A% A7l YE ReF By AFAFL
mean + sem.22 YR

I 2 3

1. Aldosterone—% 28 rul= g

o) A3}

1) Aldosterone-f-X & DOCA-salt 7 &8¢ #H 9
sham W ZFE F9 ¥l

(1) A9 Wz

Aldosterone-f- =4 DOCA-salt 78 7Y &
wE7] A 2L S F AFE FEE 24
Atk 23 sham UZ FEF(1F: 260 + 36g, 2
;302 + 49g, 35 315 + 66g, 43 325 + 53g,
5 336 = 70g) B8} aldosterone-f- =4 DOCA-
salt TEYRF(1F: 231 + 44g, 2F: 262 + 74g 3
; 255 £ 45g, 45, 279 + 97g, 5F. 280 %

QoA o glo

¥

177g)AA F9F Aolz FFA FLaAHFie.

r .

Aldosterone-anatogue
DOCA implantation

| N

Sham operation

Erparimants] < 4wke <]

B.
350- .
G
£ 3001
o
(]
s
> 250
g
200

6 1 2 3 4 5
Weeks

Fig. 1. Schematic representation of methods of
aldosterone-analogue  DOCA -salt
hypertensive rat models (A) and differentiation of
total body weight in sham operated and
aldosterone-analogue DOCA-salt hypertensive rats
(B).

SD rat, Sprague-Dawley rat; NSR, normotensive
sham-operated rat: ADHR, aldosterone-analogue
DOCA-salt hypertensive rat. ¥ P { 005 vs control

group.

induced

(2) B¢y Wzt

Fez2 ¥ 43 A9 ¢E A7 ¢ (Touyz
5, 191)22 A FAF sham Wl F&2(125
+ 20mmHg)ol Y3} aldosterone-FE% DOCA-salt
TEYZ(178 £ 36mmHg)olAN F& o2 F
7vatath(Fig. 2B). o83 A= tE AFAEY
A#9% YA 8tQH(Berecek 5, 1980: Bockman %,
1992; Makynen %, 1996).

£ sham tiZ F&€FY AS DY (pulse
pressure)©] ¢ 30mmHgo|HA A A8 5 (cardiac
thythm) o] 7+ o] YA g whH, aldosterone-f
£ DOCA-salt ZHLZL #gro] ok 60 -
80mmHgolHA A ZeFol EdFsA et
(Fig. 2A).
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A9 - A58 A58 - 1A% 2APANAT O] Na', K 0] 23 Ca* o] 2T WAE &3

A. - #(1200 + 02mmol L-D)A fe& Aolz F71
3 tH(Fig. 3A). Ca* °]&2 sham WZ Fe
3) NSR ™ 200 mmHg (014 + 00mmol L-1)¢| 43 aldosterone-fE 3|
OF b I——— | DOCA-salt 8YF(077 + 0lmmo L-1)NAM
b) ADHR L. ommig g o) 2 Z71e g th(Fig. 3C). 218U K o] &2
sham W% #¢€7(1627 £ 0lmmol L-1)o] M|
SPp ~ 200 rmig ] N
oPp- aldosterone-&- & DOCA-salt X8 U¢(7.3¢4
B 0lmmol L-1)o|A #o& Aol2 ZHAdtoH(Fig.
L omrig 3B). Na' ol&3} Ca* 0|29 AT YE APAS
Chart Speed : 2.6 mrmisec ol Aze YxaY oM Fuimura 5, 1989: Arvola
B. %, 1993), K* o &2 o8 ZA¥S Yebd=H(Fig 3A,
-~ 300 3B, 3C).
£
£
@ 2004 * A,
é _ 5
& 100 s
] i,
_ S .
" NSR  ADHR %
% 51
Fig. 2. Representative tracing obtained by direct >
catheterization of the common carotid artery (A) 0
and differentiation of systolic blood pressure from NSR
sham-operated(125 + 20mmHg) and aldosterone- B
analogue DOCA-salt hypertensive rats(178 =+
36mmHg) (B). 300
Each bar represents mean + SEM for 16-27 :g
experiments, The amplitude and quality of the E
waveform permit assessment of both systolic(SP) % 2099
and diastolic pressures(DP). NSR, normotensive ]
sham-operated rat: ADHR, aldosterone-analogue % 1001
DOCA-salt hypertensive rat. * P < 005 vs control ]
group. " "NSR  ADHR

(3) & Na', K* o] &3} Ca™ o]&9] W3}

FEZFA F 4F 7Y UANT 1§ ol A3
A7} Na* 0]&2 sham W Z $£7(979 + 0.1lmmol
L-1)o] B3} aldosterone-F %A DOCA-salt ¥ 8
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Urine Ca®* {mmot/L)
*

NSR  ADHR

Fig. 3. Differentiation of urine Na'(A), K*(B) and
Ca®(C) concentration in sham-operated and
aldosterone-analogue DOCA -salt hypertensive rats,
Each bar represents mean = SEM for 15 - 28
experiments, NSR, normotensive sham-operated
rat; ADHR, aldosterone-analogue DOCA -salt
hypertensive rat, * ‘P { 005 vs control group.

2. A 7] A3}

1) QA F&s 2P AFw AsAFe] Nat,
K' o] 18X Ca* o] 29 Wl mAs &%
UL ¢ 7 U= oA 1EALH BHAFY 9
d-otz] O "l A -¢ &= 28 4 A (renin-angiotensin-
aldosterone system)¢] #FH£2 oj$ F Q3 E3
Azl 949 FM = (distal convoluted tubule)# 3
% & (collecting duct)ol A 8] Na', K*o| &3 Ca* 9] A

4 475 289G A4S 4R AN A% 3
28 BB AN mN LWW AZH A7)
Aol e 029 WEL NEYY. 53 AR
o) Wa 4Rl me vehis WaE Anug
o

AN 5§ ol FAY A, Na' 0|22 o
ZF(1399 + 14mEq L-1)o] W3] AL Wzs}
fowA 1 Hzo] 9% Fu7t ZAHE continue
o ANATZ(1508 + 38mEq L-1)oA 93t
F7F JeEbdd. J8u AF dX(amplitude

modulation) 8] A7|AF2(1545 + 65mEq L-1)&
EARLE fosAE FReU 71 e ey
F94 WZ(frequency modulation)®] A7jAFdE=
ol & Jehl Al gkoh(Fig. 4A).

& K' o]&& J=RF(44 + 0ImEq L-1)9] ¥l3]
continue 89 AZ|AFF(49 + 02mEq L-1)91A4
F9% 3718 v I3y % EACESE e
WX AAFEE FAHLE fsAE IR
U Z71E JErlth(Fig. 4B).

T3 & Ca* olg2 UlZ2#(10 + 00mEq L-1)
ol ]38 continue ¥ AZ/AFF(09% *+ 00mEq
L-1D)oA 93 Z2E veilt 18y Fa4d
Z29 AZWz AZ|AFFANE FAHLE £9
A= ggoy 718 YERtH(Fig. 40).

olgdt A= 3 AFH ANAFAN 59
AE3 47t Q3A] g2 A&5Y ARFHY A
7|AF0] & FLE Na' o] 29 wj&g F7MI712
Ca" o9 #&¢ dAFUE AL ¢ F YUk
a3y o] AEe A o3 Nat o9 wWl&
E39 Ca o] FEYA AU YU 2HES
QAL L EA °IXP—‘1°E Yot EFHA oty
H A AP BuE 2NN Ao} &
AAE A& & + %\‘E]'. Jgdx B3y 23
A AT A7AF] g3 Na' o9 wjdFol
7t Ca* o] FEFo] FihE JoE nF

of Na'%h Ca* |29 W%l BAH AB4ol U
19tk

ze%

A
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B.
g
£
%
2
5
C.
SSPMQm
3
&
3
2
5

1SS

Fig. 4. Effects of siver spike point low frequency
electrical stimulation on urine Na*, K* and Ca* ion
from volunteer,

SSP, silver spike point low frequency electrical
stimulation: U, urine: control, control group:
continue, current of continue type: FM, frequency
modulation: AM, amplitude modulation. * P ¢ 005
vs control group,

V.31 %

29499 PR AT THYY BAH Ay
A= APFEY AE g 2443 4
Aol o8 & ded Y Teravainen £, 1997;
Cappuccio 5, 2000: Wu %, 2000). °]&|g e
o|AH R Dahiel o3 AAE 2FgG-9&A
289 59 FE(Daht §, 1963)7 aldosterone-$%

Al DOCA-salt X8t FolAe Beksrteh vl ¥
At e 8 # 3 (Berecek , 1980; Soltis®} Field,
1986). =g AFEY 3F APl 15 - 20g A%
o AFAE HAT Ue FEYeEte ASds &%
& TEQ o|8E FEo] IUF AXA #

53], 18¢ AdeAM Yehvde Na’ o9 &k
W&o Zhas 27 d93A=dH JTHAA
Na* A& A B9 AE o}5S £A3o &
ol zolAA He AAE ZHHA Hoh(de
Champlain ¥, 1969; Berecek %, 1980). ol%} &7
AUl Na* o]29 £3E vY4Ad dgdiArst
AAsol & FOZ Ca" o2& WEdA He 2
#& 7R L(Strazzullo 5, 1983; Goulding #
McParland, 1990: Cappuccio £, 2000). oj#j8t 2<%
Sto] WHlHOE HIolY A YN Y FEF
SOF A% 22FANY AH EFFS AR T
ATHGoulding # McParland, 1990; Cappuccio &,
2000). WA oy WES s 94
aldosterone-r =4 DOCA-salt X8 FE A Fsid
TEYLE Q% Na', K* J87 Ca¥ 0|29 W%
& #Esgo

A3 aldosterone-FE& DOCA-salt T8 F oA
Na' ©]&0] sham Wi &7 H& F4& F7}
& vellg, o3 AR olde Bye dAs
Qo (Fuimura 5, 1989; Arvola &, 1993), olnix
ARSI R B 43 Ao
Agg o9 A AR AFH AAAFE 2
Ao 74¥AH AL A3 1 Hzo) YA continue
ol ARl Na* o] k wiFo] gzl
va] o3 Fo1Egh olE e Ade ojkAQl
indapamide®] &2t YX| 3RS (Burke F, 1983),
angiotensin converting enzyme {ACE) A|Aj<l
ramipril®] &7t YA &G cHSimunic F, 1995). E
8l L-type Ca® channel YA A ¢ nifedipines}
ditiazem®] o|x &3¢ A AHE BHIHHTG
(Krishna &, 1991). @b 234 AFa d7145
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< 0|28 angiotensin MAY ZH] £2E o
S 8 A2 AlRED:

Ca® 0|9 ZA$o= aldosterone-f+ =4 DOCA-
salt 78 FelM sham tZ F&£FHo) vl3] 9
& Z718 Jeldd. o3 Ad: 1¥YFY &
AE BIg olde Z2AER dAHHZikos T,
1986: Arvola F, 1993). o2l g A= I ¥Y o]
3" A e & $039 Ca* o] 24
3 AH FAEh(Strazzullo 5, 1983; Cappuccio 5
000). =& #Fe] AFHE A/ A A%
E F9% 23 YT B3Y 8% tHGoulding
3} McParland, 1990; Cappuccio 5 2000). 0| % &
FLE A4AHE Ca2t o]&9 WFde K o2y
A whilg #Ao Advke B37F oK(Coruzz
5 2001). 23RF AFH A/AFE AA H L3
ZAFcontinue & AFHefollA Ca2' o] 29 k)
Zo] izl Hs fosiA Fisgd ol
A3e 7YY FBE AHEHT 9 ACE 94
Al ramipril®} Ca® channel YA|A9] §1¥Y &}
oA Yehuds Ca ol&9 & W&o 7HAast 94X
e 234E JelYth(Krishna 5, 1991; Simunic 5
1995).

K* o]&9] 79 aldosterone-r 54 DOCA-salt 7
ek FolA K* o] 29| sham WZ F&F ] ul3)
F3 ZAE Jeplo] o)A Axs} Ao & el
At Arvola 5, 1993). =3 AAdl 43 23A
AFa A71AF9] 2 continue 9 AFAN
g 718 Jepdoh olgd A= ACE %AA)
Ol ramipri®] F37¥¢ EdolM et Axe)
I A 39 oHSimunic ¥, 1995). 2 B 979 2
#9} o)A BIEo| o8 FUY a9t A
02 F9% 9AA4E gE Na' o] 29 w43} Ca
o] &9 WjdYgA s} BT F83tky AlRE

7 & W3 77 T E(moxibution)
& o83 2¥AFH H(acupuncture) A A7)
A (electroacupuncture) o] th3k B 77} glolkch

(Yao 5, 1982: Hoffmann® Thoren, 1986: Lee$}

Kim, 1994: Bucinskaite &, 1996: Lee %, 1997.
Averil 5, 2000). 2y AA 9] AR} EHHA &
A& 7t ¥odA A AR AVAS AHE
A9 & F e 23 AFH A7NAS (slver
spike point, SSP, low frequency electrical stimulation)
of d# AFAdds EAZA wi$ vug el
At o] o] SSP A7|AFL Al AW
gE 78 XA wpHo 2 oA 7 A7)F
o EAYY RALE FAND £ YT A=
ZI = 7]e] Boh FoAdo] ava ok A AA
£ 3L E AANF & 79X SSP A7|AFe
Na' o] 29 ul& 79 Ca™* o] §F A7}
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