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Negative noxiousness of aldosterone analogue-induced hypertension and
inhibition of aldosterone by silver spike point electrical stimulation

Kiyoung Chon - Junghwan Kim” - Soon Hee Kim? - Kyung OK Min?

Dept of Physical Therapy, I-Chon old, child welfare center
The Graduate School of Rehabilitation Health Science, Yongin University”

Dept of Physical Therapy, Yongin University*

The present study examined that in vivo/vitro test is investigated in normotensive sham-operated rats(NSR)
and aldosterone-analogue deoxycorticosterone acetate (DOCA)-salt hypertensive rats(ADHR) and that the
antihypertensive effect was induced by silver spike point(SSP) electrical stimulation at meridian points(CV-3, -
4, Ki-12, SP-6, LR-3, BL-25, -28, -32, -52), specifically, such as aldosterone in 24 hour urine analysis from
normal volunteer,

The heart weight, the tickness of vascular wall, collagen fiber and the systolic blood pressure were
significantly increased in ADHR than that in NSR. The required time of PSS-induced resting tone and the
phosphorylation of stress-activated protein kinase/c-Jun N-terminal protein kinase(SAPK/INK) were
significantly increased in ADHR than that in NSR. However, the Kv currents were significantly decreased in
ADHR than that in NSR. The current of 1 Hz continue type of SSP electrical stimulation significantly
decreased in excretion of urine aldosterone from normal volunteer,

These results suggest that the development of aldosterone analogue-induced hypertension is associated with
changed heart weight, content of collagen fiber, tickness of vascular wall, blood pressure, resting tone, voltage-
dependent K+ current(Kv) and phosphorylation of SAPK/JNK, which directly affects blood pressure.
Therefore, the hypertension is a risk factor on cerebrovascular disease, Moreover, These results suggest that the
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SSP electrical stimulation, especially current of 1 Hz continue type, significantly regulates excretion of urine

aldosterone from volunteer.

Key Word : aldosterone, hypertension, silver spike point electrical stimulation

LA &

AFFA Q174 71 (Juxtaglomerular apparatus)ol A Al
3E 9lA 89 renin-angiotensin - aldosterone ] A7}t
A3 =W A3 g39E2y 2134 S Na'
o] 23 ¥ F49 7 d#H weo] Jojdue
AMdLe & d8lA oK (Guyton? Hall 1996). 12
U ool @ whgol AUAA A& A4 TEY
23 AYPodsid FoF Hes)dol € & U
(Schiffrin, 1998). T%-o] o2} YA HIgE 2E
22 A% IFNAAY J15¢H AFHY F
A3 So] 471 ¥ tHGomez-Sanchez 5, 1996:
Watts, 1998). 53], At} 2399 HAH HA43
ol 2EY 2o k&2 AT 1G] AAH ol
vty AHdwy v8YS oS LFH BAVL
ATHEA A, 199).

A AHEHT QE EY 2EAE P59
o 7Hx BFgo] ERAHL gk wehy o]y
3 FAAE H42 UM EfEeT E4E Ba
A e EIANEE 978 Bax @ £
259 & WA AP 7|2 (slver spike point,
SSP, electrical stimulation)2 ¢1A9] H¥H A&
sl 784 FEEF9 aldosteroned] WHIE Ay
Bz QY Th(Y, 1995; Sugimoto 5, 1995). ©]A )
A7Ae] 3t gholES 7|22 H(acupuncture),
% (moxibution) 8] 71A14, Lda=0] ¢S WFIA
tge A7 BIET oy (Leet Kim, 1994;
Kim %, 1997), 23J A7 AT & &= BF
7} ol $- wleksieh metd B AFE aldosterone-f
EAZ 1YL LA oIHE 48 7R A
Hol & AHYE XA L o8 F 2 +£24Y

Jm

3z A3 9 Qast &4 13 A7)
A 7158 53 gasiaA @t

B SPHANAZFE AAY 7Y L3
TG FHE29 adosteroned] WIHE AHEIR
gt 53 AFgde #HRAFd we JdeEude
e FAl AP 2N o EFHFHY AR
e & Yol A 3

IL 479

1. Aldosterone—-454 8% 2d%
ki

1) Aldosterone-f 54 28 A A

AZ 190 - 200g, A9 Sprague-Dawley(SD) R
055 & 490 AHgagch A=g 1 F4T &
Ao AN £ 2E2F AAAATES NPEAA

D FEAY F 1Y JESTZ AA
aldosterone-f+ =4 deoxycorticosterone acetate
(DOCA) 200mg kg'g H3lol sty Bq&S
A A1 84 tHaldosterone-analogue DOCA  hypertensive
rat, ADHR). 222 448 4¢3 (nomotensive
sham-operated rat, NSR)& H£274 &7 4A
%tk ADHR ol 09% NaCl#} 02% KCl £+
2 ZF8%928 NSR & A4HY 8% AR
st

NIVRN:)

Mt g

ol U
ol of

2) 2 24
2 A 423 9B &5 4% formalin
$oo] 7R3

Y

AR AT F SAANE S
AA sty 28L& BEUT DEA EYE 3m
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FAZ 4% & fegedelTE 60CoAA 3087+
incubation AlZ T tha @3 se} AxAHE A
# hematoxylin-eosin G44& A &Y}, £3], Fg
A Adfr(collagen fiber) o) FML 98] Verhoeffs] &
FHNE AA &Y Prado Reis® Ferraz de
Carvalho, 1983). FAE Z3L malindZ %93}
oA oF 747 AZAIR Y. BEL Olympus 3
&4 u] 7 ( Automatic photomicrographic systems PM-
10ADS, Olympus optical Co, Ltd, Japan)2 & #¢]
At g2 Fr (tickness, T)EH & 20080 &
oA 94L& ARE 279 NSRE 100%2 8
ADHRE ¥ T3 tHFig. 1A - b~¢). B=9 33
A€ 98 ZAREA} 38 AEIGon, HEa)
9jo) o] 4 AYE A HEY 190o] §
A REIHCE .

3) AEEEY U3

FE £ 1F, 2F, 459 55 ADHR ¥3 NSR
T AFsle #E xylazine hydrochloride 35mg kg’
3} ketamine hydrochloride 100mg kg'® HA =&
AAsET. vtE F FeAFE AXA FHFY
(common carotid artery)-& 8918ty §#& Eo] F¥
W8 7] (Force Displacement Transducer, FT03, Grass,
USA)dl 948 4SH7IE Adstd 57 8
Y (systolic pressure) & &4 3t HFig. 2B-h).

4) BAFEZY F554

2 $%4¥L 9lsl ADHR #3 NSR 7o &%
s 4¥FEoA FuFY (thoracic aotta)S AHE
sk ¥Ed Yling) FHE AE F HIAME
(endothelial cel)E AAste L HHS THEATH2
X10 mm). & 59 F4& Kim §ol AAE %
Mg ARsATHKim § 2003).

5) Stress-activated protein kinase/c-Jun N-
terminal protein kinase (SAPK/JNK) 33}
A3 24

Stress-activated protein kinase/c-Jun N-terminal

LAFR A8 U3S © Aldosterone FEA-LEYY 44 A9 SHEA/1R3) aldosterone A

protein kinase(SAPK/INK) 9| @8 #4& 543
Aok B 74 2L AL 43 Y[(50mM
Tris-HCI(pH 74), 5mM EGTA, 5mM DTT, 300«M
PMSF, 20mM B-glycero phosphate, ImM NaF,
2mM Na3VO04, 5pg mil® aprotinin, 5#M leupeptin,
1% Triton X, 10% glycerol, 150mM NaCl]el Al s
st BEL 14000XGoA 1087 9AEE
(High-speed centrifuge, Micro 17R, Hanil Science
Industrial Co, Ltd, Korea)sted A&d& Fart.
S A e Bradford H(1976) ol 43t £t
At £81E AWEL gel loading sampling buffer[4%
SDS, 40mM Tris-HCI(pH 68), 8mM EDTA, 4%
mercaptoethanol, 0.01% bromophenol blue, 40%
glycerol]¢ 1 1 18 Y8t HFE T8 05mg m!”
2 st 2 % 993 AES %CoAA 587
HAAZT SDSE AL AT F AYEE 4
Alstdt A719E9 AL nitrocellllose(NC) paper
of A 40mAR 1-2AZF AT HAE NC
papers- 5% GAEH(Skim mik)E 60¥7F X3t
Atk 2 F 1A A1 ¢ 100008 E32 4CoM 12
A7y A% ¥heAF o ohE Horseradish peroxidase-
linked anti-rabbit IgG(1 : 5000)$F AHolA 1A7}
F WAk ECL KitE o] &3t oA X-
ray fimol =EA71Z @AY ZHA S AA
immunoreactive bandE #ddth X-ray FEl
JEY immunoreactive bandy® oln| X EA7]
(Bioprofil, Vilber Lourmat, France) 8 & #st ol

6) GUAEY Rg AR-9E] K+ AFe
7NE

A WA 7EX ¢ A7bebEW (Thid order mesenteric
arteries) & HWE A4 Tyrode &4(0]8t mM :
143NaCl, 54KCl, 0.33NaH:POs, 18CaCl, 05MgCl2,
SHEPES, 1lglucoseo] 7 NaOHE AR5t pH 748
ARG ha A £sgd. 1 F 2 d¥e
collagenase 2mg ml-1{12}, Wako, Japan), papain
img mi*(2%, Sigma, USA), bovine serum albumin
lmg mI*, dithiothreitol Img mI'o] £8¥ Tyrode
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Ag AT Y& F JColA Aetsin 17- 258
ASAAT FHE AEE 4CAN 24 A 7AX
BA

K" A%& 3437 93 ATt v fralof &
Y ¥ RYo] AT AEge o] FRE AE
£ A48t A8 97 12mm, W74 08mm?
borosilicate glass(Clark Electromedical Instruments,
Pangbourne, UK)& AHE-3t51 L horizontal electrode
puller(Sutter Instruments Co, Navato, CA, USA)E
A& F fire polishdte] A&} 2-3M2 Alo]9] A&
AHEstTh w3e AEee] HZAA whole cell
patch moded] Al AEE AAsALoH, AFE patch
clamp amplifier{ Axopatch-1A; Axon Instruments,
Foster city, CA, USA)E AHgsld 7S 9t
(Hamil %, 1981). 188 A8+ pCLAMP
software(version 603, Axon Instruments)S A}&-3te]
AN A8 1-10 KHz9 1 KHzell A low
pass fiter& AME-81$Th Whole cell K* AFE 712
37 98 AHEE AR £99 AL (o3 mM)
: 140KC}, 5NaCl, 5MgATP, 10HEPES, 10BAPTA9]
X KOHE AH83td pH 7252 FHAdHS AR
3 AFH APoE Step protocol(holding
potential ~-80mV oA step pulse® -60mVolA 50mV
7 FU4h & AH-at

2. A AT

1) 3 d7Ast Ax8H

B AFE ve] 20- 274, AF 54+62kg, 7] 162
+4lecm(Mean+SEM)Q 7A73e] olide] fle A
A g4 10 B8 B2 Ndste B d7o dat
At A7) Eosbe] 9 3 AFaie) Ay
7re dEgon, 92 Agd g Wi dFst
A @2 AdHoAM B A7E AAsAY 9787
£ 23+1CH 25§ #ANALH, RE d1z27
< ¥ AFAE HE 52 AAAM dAsAT A
A7148 QAE FolaAt 24X FLEAS §
A YT A dolg $EE ATEUch

b

2) SARANAF

2 Age 2AAA7AF (silver spike point, SSP,
electrical stimulation)& 7}81A] @& dix2#3 A7|z}
22 43 dA72Y 2208 YR drEe
A Fasdzg AEHZA we}l continue
type(Continue), amplitude modulation type(Amplitude
M.) 2837 frequency modulation type(Frequency
M) ANRAFZY 3222 o] HAsg. B
AroA AHEE AINAFE SAF AT
(Dynaroshiftor DS-3004, Asahi Denshi Co, Japan)&
AHgstgch ANASGY 2AL 94717 (phase
duration) 2 190mec, £x9) F&HEL 7L 307 3§}
of 158 F¢ FAHSA A7 AYAZHE 24(09
-124)F 2F(13-18ADZE Wrol F 23 6089
ANAFE ANk 24 2o SAFste 875 A
A BEF FYUdeld, @723 64 7HHoR
£ 4318 HJA3IY AAE BAAY sdc AR
I B9e gAY A¥S Agsiged g 2.
A FF(CV-3) 183 22 ZHY AHA(CV-4)
18, 248279 Y(Ki-12) 28, Seu79 4
S3(SP-6) 28, 182 £E_277 9 HF(LR-3) 2
do| 7A¥e 7 Y oM Uk 27]9 &
A 8NE HIE FEAA A 1587 L35t o
oA, FeoFi37e AH(BL-52) 28t UK
(BL-25) 28, "H34(BL-28) 28 181 AE(BL-
32) 289 Z¥L 4= FEAAHGM 1587 4
SAch(E 1994: 9, 1995), =& oy A
AFE 2&Y 7HAFEo] dojuA] g A
¥y 4747t 3¢ 5 e A2Y gEALSE 9%
7HA AFZAE(10-25mA)E ¥ AA A

3) k ¢E2HE 2

 YEAHE(urine aldosterone) S X347 S8,
29 AFHe 24 8AEH g ¢ 24 AR Y
2N 5 Fgh ko BAE A& A3
6N HCl 10mli& H7i3te] ARS-stfict oF 40mie] &
E ¥AEB ol 34 A 7R YFEH 33
o, AL AF o]F L telolojolig YFES
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NG - A58 Ae - VA ¢ Aldosterone FEA-ZHHY $4F 489 SAFA/IAT9) aldosterone A

FAAH . Aldosterone® Abbott Laboratories?]
aldosterone II RIA diagnostic kit (Japan)Z& o] &3}
SRS E e dAAAAE, HEaA).

4) FAEH 4

£ A3 EA A= SAS software version 6128
AHE8910.0 Students t-test® 0] 884 p (0059
W R At JdE AoZ Btk AFAFHL
mean+SEMO.Z Yeh Rt

1. 2 3

1. Aldosterone—# %5 1 8¢ RWEE

o A%

1) Aldosterone-f=4 28 F(ADHR)3} o
ZZ(NSR) & ®|i

(1) A3 839 {-2484 st

FEZ% ¥ 4% 79 NSR¥} ADHRY AA-Z
%3l #38 A3 ADHRY A% 8 U7L
T HALZ A (necrotic tissue, NT) H#$]7} o
AN AN Fig. 1A-a). 439 FAE NSR(L13%
002g)oll ®la] ADHRo] 146+004gC 2 §oj& Z7}
€ YEllth(Fig. 1B). Eet A $-(collagen fiber) 9]
WIS doldr] 98] Verhoeffs] E4GHL A4
% 23 ADHRY H44 #9(Fig 1A-cX100, ¢'X
200) ¢ A2 Atolel EAsl= vl R (Fig. 1A-e
X100, ¢’x200)o] Fepd HA7t S4H EA B
JEEH)E AT & ANt FUEHE A&
o Y FA(T)Y Aolsk 2383 ¥ag go}
B7] 98] hematoxylin-eosin F4& AAH Az
NSRel Hl&) ADHROIAN 1417+£1327%% $H7} &
g8 zol2 F7h3tslth(Fig. 2B-a). =3 ADHRY
Y3 WA E(endothelial cell) 7} NSRel ®ls) 24
g0l SI&S ¢ F UATHFig. 2A-bx40, b'x100,
b"x 200, SHEE).

R )

=13

>
i

Heart Weight
igram)
o -
*

Fig. 1. Differentiation of histologic changes (collagen
fiber, A) and of heart weight (B) from normotensive
sham-operated rats {NSR) and aldosterone-alalogue
DOCA-salt hypertensive rats (ADHR).

NT, necrotic tissue; ==, 10 mm. wes 50 gm: b, ¢,
d e (X100): b, C, d, € (X200). * p { 005 vs NSR.

(2) 8¢ Wzt

$eZ% X 17, 2%, 4579 559 ADHR #3
NSR 29 sigdle 9 4E A4 98 (Touyz
5 19128 A8y 43 459 NSR (1190
+259mmHg) o] &) ADHR #(1871+714mmHg)o]
A 98 zjo| 7 FbstR o, 559 NSR (1276
+217mmHg)e] B8} ADHR #(1693+335mmHg)d
A Fo8 Aol 2 F718t tHFig. 2B-b).
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Fig. 2. Differentiation of histologic changes (T, A-
a~b", B-a) and of systolic blood pressure (B-b)
from normotensive sham-operated rats (NSR) and
aldosterone-alalogue DOCA-salt hypertensive rats
(ADHR).

T, tickness of vascular wall; wsm, 50 #m; a, b (X
40): a”, b” (x200). * p € 005 vs NSR,

(3) 2 % gy w3l

422 ¥ 43 7}9] NSR3} ADHRY $4& 3
&8 70mM KCE 2 $%¢& 43¢ ¥ 433
AEF(PSS)E & olgg #&3y HAAAY
(resting tone) 22 T@3dlE A7HE ZAESY 2
3 30% o199 7% NSR(0.24+00min)o] u}#
ADHR(38+06min)ol| A #2& F7HE, 100%°] &<
7% NSR(14.2+0.8min)o] u]s] ADHR(31.3%
39min)el A f-eg F71& el doHFig. 3A-a~c).
£ ADHRE & o|¢t Fol Z1AA 4% (tonic
contraction)°o] A&HUA ZHEFHo g A4 4%
(phasic contraction)©] ¥HE = tHFig. 3A-b).

(4) A¢-oEA4 K* AR/ w3

ADHROIM 2 %9 A Jeid 7134, 9444
F&o] MEue o] AR ¥ste ANl Utz
FA3lo] AY-9EA K AF(votage-dependent K’
current, Kv)& &% 389ith. 25 ADHRd H|8] NSR
da K A{F7E $7HHe e AE ¢ F AdS
(Fig. 3B-abc). B8 0mVe} 50mVolre] 3z AR
UEE F53 23 0mVolA ADHR(15+16 pA/pF)
o] Hj3] NSR(27132 pA/pF)elAM f9l3 5718, %0
mVelX ADHR(42+43 pA/pF)e] Hl8] NSR(70+70
pA/pF)olM £98 F71E Jellith(Fig 3B-d). ©f
RAE Y ol@E S A Axe] AT
(depolarization) o] &-& AlA}s] Euh.

(5) SAPK/INK 283} <litsle] w3
ADHRIA & $%9 As vebd 21284, 944

#3%0] SAPK/INKS ¢l4tsh 59 dsisl diA
ol Atk FAsla gude By AHx e QAstE
2489 23 d9dy LEYTE NSRH
ADHROIA Z}e)7} 9l whHol] ¢14k3lE= NSRY| ¥l
8] ADHR(195844047%)°1A #98A Z718dch
(Fig. 4A).

2. AA|de] Az

1) 244471430 & Aldosteroned] HEol
v Xe A%
24N 7S] & & ol adosteroned A% A, W
ZZ(1148+14pg mL")o] vls) Z9) W3y} gle
HA 1Hz8 93T Fo7t BAHE continue ¥4
A7 AFF(943+44pg mLY)AA FAF 74AE
et I3y A% HZ(amplitude M)} FHF
WZ (frequency M9 A7AFEL EUE Aot
A% HFig. 4B).

A

A

[
1

o8 NSR o
0

Fig. 3. Representation tracing obtained by PSS-
induced resting tone {A) and differentiation of
voltage-dependent K current (Kv, B) from
normotensive sham-operated rats (NSR) and
aldosterone-alalogue DOCA-salt hypertensive rats
(ADHR).

pA, pico ampere; pF, pico farad. msec, milli
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LA
o
g

Phosphorylation ¢}
S
*
M
'

SAPKIINK

SSP 60°

Qﬁﬁﬁi

Aldosterone (pgmij

——

Fig. 4. Differentiation of phosphorylation of
SAPK/INK (A) from normotensive sham-operated
rats (NSR) and aldosterone-alalogue DOCA-salt
hypertensive rats (ADHR) and effects of SSP on
urine aldosterone from volunteer,

SAPK/INK, stress-activated protein kinase/c-Jun
N-terminal protein kinase, SSP, sﬂver spike point
electrical stimulation; continue, current of continue
type; frequency M., frequency mosulation; amplitude
M., amplitude modulation, * p { 0.05 vs NSR.

IV.

fd
(s

x|

20g A& WHOY A%l 4-6go) wjstd =%
B2 ¥ AFHEL drHE=ggetE, 199). ol
8 fElvel AMREY AeHE aldosterone-# T A
DOCA Z¥Y F(ol3 ADHR)MIAM S d¢=7tsh
B¢ FAS FelE HSHEAA, 199: Berecek
, 1980). A AEY RS U Fog A%
A% Z7tel w2 A8t Zut g vy
o 2 AR &3t

FENEY AL g g% #% F A

$euet A 8F Had 239 A4HFE o

o

wek oft

- )

[+]
T

rh

<AL ¢ Aldosterone FEA-ZEGY 44 At SHH AT aldosterone AA

A AGFE F23 ol SAH A B4 9 ADHR
oM S zold vebllcHFig 3A). AAA
2 (resting tone) 22 $A3F] o|gH T A[Zo] HF
Hol Ha "¢ ARed, 1A FF(tonic
contraction) # 434 944 FF(tansient phasic
contraction), 121 oj¢to} HlEAH 02 et} o]
RAe oA AFAIe} YA VYo E 59
Watts9} Webb& olg|&t d4o] FAYET AX
Aol ZAjste 7= A (gap junction) oA Pojut
L AZAGY TRAo] 1Y FHolA Hh FolA
Qlthil HokrH(Watts®h Webb, 1996), =& A4 #
o uls] ADHR ZolA A& FAF7H AAx
o2& A2 J Za HRY F7HFig 1AB), 1
gz g8y $A9 F/HFie 2) 59 Ade 94
Aol 1A 2Eg AV 28U FL# H¥L A
2= AL W58 F9(Sindermann F, 2002). £
A ol wls] ADHR #olM d4-&EA K AR/
(Kv)7F #& ZA(Fig. 3B)S A&A IEY HH2
71918 Az At AE-F (depolarization) “FEH 7}
fago] e AR & £ 3lon, o]A2 adosterone-
F2A Yol 4 A AYEDE ALY
A714 TRA ALY T2 AXY A
AA7F B¢t Yehde #7484 2Rz
A 5 ok T8 HAAFA FAH, KA A
AEYAE A8 %o g d3HAY f3
e A2 & 284 gk HZ ol s
mitogen-activated protein kinase(MAPK)7} 18 %
ZAd uje F28 24gE Aol B HIA Yot
(Watts, 1998; Touyz 5, 1999). 9ukE 22 MAPK
= Axe fAEY F3, 433 H EAHapoptosis),
AT AR 24 59 98 & ¢34 ot
(Kyriakis®t Avruch, 2001). °12{§ MAPKAE 4%
F7F U= extracellular signal-regulated protein
kinase 13 2(ERK1/2), p38 mitogen-activated protein
kinase(p38 MAPK), stress-activated protein kinase/c-
Jun N-terminal protein kinase(SAPK/INK), 18] %
big MAPK-1(BMK1)o] 17 ol'th(Kyriakis%

A
F 3
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Avruch, 2001). 184 °]# & MAPK7} 8¢Z 7}l
el Ao ErEtE BI(Xu 5, 199%)8 83
7% WA FFZE sde B (Watts, 1998),
I A3 2¥Y 23 Y5FHojge Aol B g
WA FEE BT Yo B 979 A3 SAPK/INK
o] 4o A4 Fel Hls] ADHR 294 #9438
F7vetsch(Fig. 4A).

ol g FEAYY AAR vlFo] o4 1YY
£ZEA aldosterone-FEA LYo o3
T AGH A B4 Ws, YasE9
/33 SAPK/INKO| &4 s 127 AY¢-9
K* A7 wige 22 44 fES &
P AAT olEE AHAZE uFo A}
aldosterone-%. £ FEY 1YY oj3g A%
QA vd £ de FEE AT 5 AT

AA g2 RS e LYY A &
o] th 972 §¢ EIXEU F(moxibution) &
o] 4% &4A53 A (acupuncture) 2 A7) A}
“F(electroacupuncture) 1817 AFm H7|A4Ze] U
g BI7F oA (Yao 5, 1982; Hoffmann3
Thoren, 1986; Lee®} Kim, 1994. Bucinskaite %, 1996;
Lee &, 1997; Averil %, 2000). & 79 A3} A
E 78 A4 2APAVIAF0l & aldosterone
FelaA ZAATIM, 53] 1 Hze] YA AFIA
A AAEHRE 2FE + AU

v.2 &

ol}e] A2 dgd 2L AEL Uk

L A 39 Aldosterone-+ 53 78 9 g3
Z3 ] FASG ARz A, Skl 244
Aol 7t Aot

2. A4 #H Aldosterone-F 54 Y8 FHo €H
APy H95-fE FAZH o|ZE o]gA
23 &GN Zolzt Aok

3. A4 #ol Hl& Aldosterone-fr =4 T8 ol
] stress-activated protein kinase/c-Jun N-
terminal protein kinase(SAPK/INK)¢] Ao

rZ ol Ao
X O o
oY,

2
o

Z7tso] Utk

4.1 Hz9| F37t dAsA SAEE 33 A7
Aol &k aldosteroned f+93HA ZaAH T
w2ty SAHAINASFE aldosterone 29 &
A7t & AL AlgET
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