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ABSTRACT

A study on the antihypertensive effect and mechanism of Siegesbeckia
pubescens aqua—acupuncture treatment in spontaneously hypertensive rats

Nam Sang-Soo, O.M.D., Ph.D)., Park Dong-Seok, O.M.D., Ph.D.
Department of Acupuncture & Moxibustion, Hospital of Oriental Medicine,
Kyung Hee University, Seoul, KOREA

In order to investigate the antihypertentive effects and its mechanism of the Siegesbeckia
pubescens aqua-acupuncture treatment, experiments were performed on immediate . and
continuous antihypertensive effects, vasodilatation—autonoxrﬁc nerve block, diuretic activity, and
angiotensin converting enzyme inhibitory activity. . '

The results were as follows ;

1. Acupuncture treatment group showed significantly immediate antihypertensive effects in 4
hours after treatment. Normal saline aqua-acupuncture treatment group showed significantly
immediate antihypertensive effects in 2, 4 and 6 hours after treatment. Siegesbeckia pubescens
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aqua-acupuncture treatment group showed significantly immediate antihypertensive effects in 30

minutes, 1, 2, 4 and 6 hours after treatment.

2. Siegesbeckia pubescens aqua-acupuncture treatment group showed significantly continuous
antihypertensive effects in 6, 8, 9 and 10 days after treatment. B

3. Siegesbeckia pubescens aqua-acupuncture extract solution showed significantly vasodilatatory
and sympathetic nerve block effects with concentration of 107 107, 107 1073g/me.

4. Oral administration group of the Siegesbeckia pubescens aqua-acupuncture extract solution

didn’t show no significantly diuretic effects.

5. Siegesbeckia pubescens aqua-acupuncture extract solution showed 28.8% angiotensin

converting enzyme inhibitory activity
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Table A. The ACE activity of RLP extract.

HHL
RLP extract @£
remained(%) hydrolyzed(94)
I 0 100 0
I 50 70 .30
I 100 54 46

(6) HPLCE ol &% %2l ACE A A3
=73
D dAAE AAZE HES o) L3l
o BE HL& 7CE FAz 7 Adde &
AFez Hrtetn M= g2 100uS 7
F 308 WgIn A EAEY SN 2
z22 Ao
@ 7zt 459 A€ hippuric acid(His
~Leu¥3)E HPLCE A F43t:th.(Table B)

rlo

Table B. Procedures for inhibitory activity test of

experimental compounds on ACE
reaction.
control(ul) EBW ()
HHL 100 100
LR - 100
4Z=d B 100 -
Fad 100 100
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(7) HPLC #4234
HPLC ¥4 7 & dg 2o
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@ o]%4: 1% AcOH-H0 : MeOH=40
1 60
® 245 : 1.0 mV/min
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£ Aoy, wHy € #HEY BEYRA
wol e A mEEe) BMEHEE FIMSHY
p-value’7t 4% 0.05LA Q) KB AET £
%2 flwstAct

0. & B ¥ &
1. EHw BREYR olis
1) #EL 3049 #9] F BRI vlRl= g

Table I.

BIRTY, SRRV, £EHAEAEFNEE 2

- BEEFHEH P B 0 £& 183F

1068, 197.33+392, 19867128 2 20017
35TmmHg2 YENGI, #E 304 %9 mES
£4% 18367+11.12, 187.83+368, 19383+3.03
% 17650+ 188mmHgE e} 2E B HE
Aol B HER 300 %S WHMESHRS ¥
R A 030+£081% LHASYT BERE &£
BESKEFEHRE £ BEERASEAAE
£% 463+264, 243+135 2 11.67+1.9% F
et FMEmMBHHERMIAA MEE T B4
(P<0.001)°} =R (Table 1)

2) FIER 1ESRE o) B BRI WA
e g

YRR, BRI, £EAEKEEMEE 2 B
FHEEFERIES] BB AT MEEL £% 183+10.68,
197.33+392, 19867£1.28 2 200.17+357mmHg
2 vk, #lE 1R %9 mRe &% 179.33
+10.34, 188.33%+269, 194+267 % 17833*
597mmHg & Ve 25 FEo) #ER fio) B

Immediate antihypertensive effects of 30 minutes after acupuncture, NS agua—acupuncture and SP

aqua-acupuncture treatments on systolic blood pressure of spontanecusly hypertensive rats

Groups No. of Systolic B.P.(mmHg) Relative change of
animals 30(min) systolic B.P.(%)
CO 6 183+10.68 18367+11.127 0.30£0.81"
AT 6 197331392 187.83*+3.68 ~463*264
NS 6 198.67+1.28 193.83+3.03 —243*1.35
SP 6 200.17+357 17650+ 1.88 —1167%1.998™ -

a) Mean= standard error
b) Mean* standard error=

B.P. after treatment — B. P before treatment 100

B.P. before treatment

*: Statistically significant value compared with the control data(”™" : P<0.001)
CO : Spontaneously hypertensive rats without treatment
AT : Spontaneously hypertensive rats with acupuncture treatment at the Choksamni(STss) loci

NS : Spontaneously hypertensive rats
Choksamni(STz) loci

with normal

saline aqua~acupuncture treatment at the

SP : Spontaneously hypertensive rats with Siegesbeckia pubescens aqua-acupuncture treatment at the

Choksamni(STs) loci
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FIER 1RSR 6o MoiEmBESREHR S YRR, S  10.87:2.75% THESY MEEEHFIHIEAA nE
B, SHREKEENEE R FRERNSE BTy ﬁ%ﬁ(P<005)°] AR E A (Table II)
ol A #4& 193%1.14, 433£265, 2.36£1.05 ¥

Table II. Immediate antihypertensive effects of 1 hour after acupuncture, NS aqua-acupuncture and SP aqua-acupuncture
treatments on systolic blood pressure of spontaneously hypertensive rats

Groups No. of Systolic B.P.(mmHg) Relative change of
animals 0 1(hour) systolic B.P.(%)
CO 6 183+10.68 179.33+10.34% -193+1,14”
AT 6 197.33+392 188.33+2.69 —433%£265
NS 6 ©198.67+1.28 194%=2.67 —2.36%1.05
SP 6 200.17+357 178.33+597 —10.87+2.75"

a) Mean= standard error
b) Mean=*standard error=

B.P, after treatment — B.P. before treatment x 100
B.P. before treatment

* : Statistically significant value compared with the control data(* : P<0.05)

CO : Spontaneously hypertensive rats without treatment

AT : Spontaneously hypertensive rats with acupuncture treatment at the Choksamni{STss) loci

NS : Spontaneously hypertensive rats with normal saline aqua-acupuncture treatment at the
Choksamni(STzs) loci

SP : Spontanecusly hypertensive rats with Sxegesbeckxa pubescens aqua-acupuncture treatment at the
Choksamni(ST3s) loci

Table M. Immediate antihypertensive effects of 2 hours after acupuncture, NS aqua-acupuncture and SP
aqua—acupuncture treatments on systolic blood pressure of spontaneously hypertensive rats

Groups No. of Systolic B.P.(mmHg) Relative change of
animals 0 2(hours) systolic B.P.(%)
co 6 183£10.68 183.17+11.167 0.30£0.58"
AT 6 197.33+3.92 184.50+4.85 —6.27%£3.34
NS 6 198.67+1.28 190.50+3.18 —4,12+1.37"
SP 6 200.17+357 174+6.91 —13.09+2.98"

a) Mean= standard error

B.P. after treatment — B.P. before treatment , 100 '
i B.P. before treatment

' : Statistically significant value compared with the control data(* : P<0.05, ™ : P<0.01)

CO : Spontaneously hypertensive rats without treatment

AT : Spontaneously hypertensive rats with acupuncture treatment at the Choksamni(STss) loci

NS : Spontaneously hypertensive rats with normal saline aqua-acupuncture treatment at the
Choksamni(STss) loci

SP : Spontaneously hypertensive rats with Siegesbeckia pubescens aqua-acupuncture treatment at the
Choksamni(STss) loci

b) Mean=*standard error=
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3) WEk 2BERT %S HERH BEEEZERC] WX
e P

HIREE, SRR, M ABUKERFEE 2
WMEREHEAEIES R A S &% 183*
1068, 197.33£3.92, 19867+128 2 200.17=%
357TmmHg2 WEby I, HgE 265R %o miES
£% 183.17+11.16, 18450+4.85 190.50*3.18
2 174+691mmHgZ YJElY BE el #iEk
Aol #3E HIER 2UGRT o] MckimEEAR TR 2
HRTEAN A 003£058% LA FkIERE,
4B R OK ZEEEE 2 MBI =
#% 6271334, 412+137 2 13.09£298%
fE3to] AFEREKEEGHFIEREE T A BEBURERTY
oA #£& mBERE N R EP<0.05 P<0.01)°]
=9 (Table 1)

DE R BN SmEE A mEd UAe BE 3 R B HRE-

Wi BB HIRR B mMEL &4 183%
1068, 197.33£392, 19867+1.28 ¢ 200.17%
357TmmHg® UENG I, #ig 4RERT #%o] mERe
£#% 18450+10.03, 182.33+459, 185.17%3.13
2 177.33+509mmHgE UElY ZE B HlEk
Aol BIF fIER 4FFRY #9 WimEgDHRe
WREEO A 094+082% . LHSAT  HMELTYE
AT REOKEERRETE 2 MIRERMEEAA =
#£4 731+352, 676192 2 1146%£152% 'F
REshe] SRbIRREE, AEAMKEENEE £ A%
EEHIER N A & & MERE MY FEH(P<0.05,
P<0.01, P<0.001)°] iZa= A th.(Table IV)

5) RIER ORFR] 59} Ay RAEERURS) v

2

=
L5

'{a\b:

Table IV. Immediate antihypertensive effects of 4 hours after acupu'ncture, NS aqua-acupuncture and SP
aqua-acupuncture treatments on systolic. blood pressure of spontaneously hypertensive rats

Groups No. of Systolic B.P.(mmHg) Relative change of
animals 4(hours) systolic B.P.(%)
(0/0) 6 183+£10.68 184.50+10.30* 0.94+0.82"
AT 6 197.33+3.92 182.33£459 ~7.31%+352
NS 6 198.67+1.28 185.17+£3.13 —-6.76£1.92"
SP 6 200.17£3.57 177.33%£5.09 ~11.46+1.52""
a) Mean=*standard error
b) Mean= standard error=
B.P. after treatment — B.P. before treatment % 100
B.P. before treatment
" : Statistically significant value compared with the control data(” : P<0.05, * : P<0.01, ""P <0.001)

CO: Spontaneously hypertensive rats without treatment -
"AT : Spontaneously hypertensive rats with acupuncture treatment at the Choksamm(STze) loci

NS : Spontaneously- hypertensive rats
Choksamni{STs) loci

with normal

saline aqua-acupuncture treatment at the

SP : Spontaneously hypertensive rats with Siegesbeckia pubescens aqua-acupuncture treatment at the

Choksamni(STs3) loci

4) FIEL ARER %] SR EERERA 1A
© e
T, BUERT, AEAEUKESHENE 2
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357mmHgZ WENG T, FER 6BFRH %9 mEELS
£4 181.83+031, 18283*466, 178+£225 %
174+3.15mmHg® Vel ZE ol #lgk #iel
Yot L 6RFRT B2 o] WoHE MBREATHER & $HRAE,
SRIERTEE, 4P REKEEGNEE 2 MEEHN
Bl A #£4% 0401139, 7.03%366, 10.39*
122 2 13.04+1.18% TR&ESt A3 AEEKEER
FEBET FRBERAEREAAN &4 mMEE Y
AEMEP<0.001)0] L AH(Table V)

CEPGon, RHEEHMSES £4 -116711.99

-10.87+£2.75, -13.09+298, -1146+152 4«
-13.04+£1.18% =2 YElV SEIERES  HRE
teEte] EL % 4RFRACN, PR AEE K BRI TE
2 2, 4 R 6fpRIol, MEEHFRES 307, 1,
2, 4 2 6iFRlol FEMIE mEE 7T U
t}.(Table VI, Fig. 1)

Table V. Immediate antihypertensive effects of 6 hours after acupuncture, NS aqua-acupuncture and SP
aqua-acupuncture treatments on systolic blood pressure of spontaneously hypertensive rats

Groups No. of Systolic B.P.(mmHg) Relative change of
animals 6(hours) systolic B.P.(%)
CO . .6 183+10.68 181.83+9.31" —0.40+1.39”
AT 6 197.33£392 182.33£4.66 ~7.03%£3.66
NS 6 198.67+1.28 178+2.25 —-1039+122™
Sp 6 200.17+357 174£3.15 -13.04£1.18™

a) Mean= standard error
b) Mean = standard error=

B.P. after treatment — B.P. before treatment. . 100

B.P. before treatment

* @ Statistically significant value compared with the control 2

data(" : P<0.001)

CO : Spontaneously hypertensive rats without treatment 04
AT : Spontaneously hypertensive rats with acupuncture

treatment at the Choksamni(STs) loci

NS : Spontaneously hypertensive rats with normal saline
aqua-acupuncture treatment at the Choksamni(STs) loci

SP : Spontaneously hypertensive rats with Siegesbeckia
pubescens aqua-acupuncture treatment at the Choksarnni

(ST3) loci

6) Himk BiolA HIEY GRERY He] SaKEy RAE
ol W pm |
immES] B Aol B WIS 9] Mok mEE
BERE M % 309, 1, 2 4, 2 GRERIGA
%% 030£081, -1.93*=1.14, 0.03=058 094=*
082 2 -040+139%2 hEFk ool BHIERE S
&% -4631264, -4.33£2.65, -6.2723.34, -7.31
+£352 2 -703*1366%2 UElGow 4HEEE
IREEHFIERF S £4 -243%+135 -2.36%1.05,
-412+1.37, -676£192 ¥ -1039*£122%=Z 1}

E'S

Percentage value (%)
[

&

Fig. 1 Immediate changes of Systolic blood pressure after
Acupuncture, NS agua-acupuncture and SP
aqua-acupuncture treatments at the Choksarmmi(STs)
loci in spontaneously hypertensive rats
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Table VI. Immediate antihypertensive effects of Acupuncture, NS aqua-acupuncture and SP aqua-acupuncture
treatments on systolic blood pressure of spontaneously hypertensive rats

No. of Relative change of systolic B.P. (%)
Groups Dose .

animals 05 1 2 4 6(hrs)

co - 6 1030 -193 0.03 0.94 —0.40
_ +0.81 +1.14 +058 +0.82 +139%
AT - 6 ~463 —-433  —-627 =731 -7.03
+2.64 +£2.65 +£334 +352° +366

‘NS 0.1ml 6 ~243 —-2.36 -4.12 —6.76 -10.39
/100g +135 +1.05 +1.37" +192" £1.22™

SP 0.1ml 6 —1167 -10.87 ~13.09 —11.46 —-13.04
/100g +1.99™ +275 +298™ £152" £1.18™

a) Mean=standard error
b) Mean *standard error=

B.P. after treatment — B.P, before treatment 100

B.P. before treatment

* . Statistically significant value compared with the control data(’ : P<0.05, ™ : P<0.01, ™ : P<0.001)
CO : Spontaneously hypertensive rats without treatment

AT : Spontaneously hypertensive rats with acupuncture treatment at the Choksamni(STs) loci

NS : Spontaneously hypertensive rats with normal saline aqua-acupuncture _treatrhent at the

Choksamni(STss) loci

SP . Spontaneously hypertensivé rats with Siegesbeckia pubesceris aqua-acupu'ncture treatment at the

Choksamni{STs3) loci

2. BHEK BREBEYR olxls BE

SRS WlER AU, REL & L, 2, 3, 4, 5, 6,
7,8 9 2 1094 £4 2008%203, 205%
2.12, 20441222, 202.1+1.80, 202.1+2.43, 1999+
1.69, 2005+1.97, 199.8+1.67, 200.3+2.49, 200.1
+1.75 2 1986*1.42mmHgE UEGoH, Figk
BENERES &4 20551433, 204.7%3.30,
203.3%+3.12, 203%£367, 2015%2.73, 197£2.99,
1935+3.42, 2002%4.11, 1952+3.75, 194%2.79
2 193.1+£245mmHgE et

SIARES] HIER Ao B MIBR ) Mok i BRAE
BhES 1,2 3 2 489 E £4 2181145, 1.82
+0.83, 0.6810.67 2 0.18£1.05% LH&FF 1, 5,
6,7, 89 % 10HAMNE £% 0361£1.28 0.11=*
0.91, 0.46%0.75, 0.22+1.07, 0.30£0.88 ¥ 1.06%
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0.59% "FRESH L™, MR SEHFIERTF ol M & HRR
% 1,23 4,56,7,8 9 % 10894 &% 023+
1.35, 093+1.06, 1.08*x1.41, 173154, 3.95*
1.45, 572+1.22, 2.44£1.73, 4.891+1.40, 543*1.26
D 582+147% FEESHY) MERBHBIEN-S HR
Rl Hoate] Hlik % 6,8, 9 L 10AIA FEHS
= MR F7F AT (Table VI, Fig. 2)

3. MR ¥ BEWEER olXle g

Phenylephrine2 & FHEe mES Wiz
FHE 107g/mee) HEEOl A 96.67% Mk = .o v
(Fig. 3), 979 MHEEHKS FHESA MEHE
ERES HHd &2 107g/ne] BEAME M@
SRR NES) QoiuR @&stx, 10° 107, 107
2 10°%g/me) EEolAE phenylephrinec] <)%
Wekmiigee] &% 178 756, 1633 %
17.67%2) M8 HERIES Bgh(Fig. 4, 5)



—Nam Sang-Soo, et. al : A study on the antihypertensive effect and mechanism of Siegesbeckia pubescens
aqua-acupuncture treatment in spontaneously hypertensive rats—

Table VI. Continuous antihypertensive effects of SP aqua-acupuncture treatment on systolic blood
pressure of spontaneously hypertensive rats -

No. of Systolic BP. (mmHg) / Relative change of systolic BP. (%)
animals 1 2 3 4 5 6 7 8 9  10(day)

COo 10 2008 206 2044 2021 2021 199 2005 1998 2003 2001 1986
203  +212 222 +180 +243 160 *197 *167 #249 175 +142°

218t 182* 068t 0I18% -036t -0llt —046+ -0+ —030* —106%

145 08 067 1.05 128 091 0.75 107 08 059

SP 10 265 2047 2033 203 2015 197 1935 2002 1%2 194 1931
+433 £330 312  #367 1273 +299 +342 411l 375 #2790  +245

-023+ -093t -108f —-173% —-3%* —572+ —244+ —489t —543+ -582+

135 . 106 141 154 145 1227 173 140 126" 147"

Groups

a) Mean=*standard error
b) Mean = standard error=

B.P. after treatment — B,P. before treatment % 100
B.P. before treatment .

* ! Statistically significant value compared with the control data(® : P<0.05, ™ P<0.01)

CO : Spontaneously hypertensive rats without treatment »

SP : Spontaneously hypertensive rats with Siegesbeckia pubescens aqua-acupuncture treatment at the
Choksamni(STss) locus, respectively

Percontage valua (R}
&
Contraction] % }

4 ° 1] 7 L[] s 4 3
Time (day) Phenylsphrine ~Loola/m)
[ =% =% )
Fig. 2 Continuous changes of Systolic blood pressure Fig. 3 Concentration-response curves of phenyle phrine
after SP aqua-acupuncture treatment at the Ch on rabbit aortic rings. Results are shown as
oksammi(STs) locus, respectively in spontaneo Mean+SEM of 3 different experiments.

usly hypertensive rats
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Fig. 4 Typical tracings showing that SP evokes
concentration—dependent relaxation of rabbit aortic
rings contracted with phenylephrine 10_4ym2.

Fig. 6 HPLC chromatogram of HHL only.

4. FIRfERO| oixl= 28

MEEHES TR A3 B FRRERSE
2 & HE 4HABHKEORERIAME R
#% 1-28%R8 Apole] 0.27+0.13g, #¥ER # 2-3F%
B Alolell 043+0.11g, {%ER % 3-4BFR1 Apole]
0.14=008g o 2 #4 0.83+£023g9 IES HEHist
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Fig. 5 Concentration-response curves evoked Sie
gesbeckia pubescens in rabbit aortic rings
with contracted with phenylephrine 10™g/
ml. Results are shown as meantSEM of
3 different experiments.

T
i

Fig. 7 HPLC chromatogram after ACE reaction
on HHL + ACE.

Atk olol e MERKOKANIAMT A
% 1-28%R7 Alolol 007+0.04g, #&EE # 2-30F
M Abelel 0.14F0.07g, 1RER # 3-4BFRA Alo)o
007+0.06g2 2 M 029%0.14g9] HHEE PeHist
o 233 AWAMAKKOFKEANEOE JMiE
o] AA HeHiE A }H(Table VI
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Table VIl. Effects of SP oral administration on urinary weight of mice

No. of urinary weight (g)
Groups Dose .
animals 1-2 2-3 3—4(hrs) total
NS 0.5ml 6 0.27£0.13 0.43%0.11 0.14%=0.08 0.83+0.23
SP 0.032/0.5ml 6 0.07£0.04 0.14+0.07 0.07x0.06 0.29+0.14
a) Mean* standard error
NS : Spontaneously hypertensive rats with oral administration of the Siegesbeckia pubescens

aqua-acupunicture extract solution

SP : Spontaneously hypertensive rats with oral administration of normal saline

ojxl=

5. ACE

2458
4

inhibitory activityoi|

HPLCE FIAstd 712 HHLRHE 473t =2
™ hippuric acid’t ESE A ZAA2HFig. 6),
HHL =} Angiotensin Converting Enzyme(ACE)-&
ol KIEAZ HEHS HPLCE /¥idld EH
HHLe°] ACEY] g 22 100% hippuric acid& i#
BEE RS & F AATH(Fig. 7) 9] HEE

107%/m 2 33%107%/mee} #EE A= ACES) =
28 AR B3t 33X 107%/me) FEAME
ACE7} HHL o] 2838} hippuric acidE 71.2% A
A A ACEZHEo] 288% AAEHASS & + U
9it}.(Table X, Fig. 8)

Fig. 8 HPLC chromatogram after ACE reaction
on HHL+ACE+SP 3.3x107g/ml

Table IX. Inhibitory effects of Siegesbeckia pube

scens on the ACE action.

Conc. Hippuric  Inhibition
{g/md) acid(%6) (%)
CO -~ 100 0
SP 33x107¢ 712 28.8
3.3x107° 1026 0
33%x107" 109.4 0

CO : Group mixed with ACE and HHL
SP : Group mixed with ACE, HHL and Siegesbeckia
pubescens extract solution

V. % #

S-S 1 ] uhel AKREME S mBE S
Bt BmEESR SFEE e, 2 b #Y 90%
£ A ete AREE SaBEel #ste 1963F Al
AR A7 (world health organization, WHO)+
‘ST e EmEE 2L EoZ o}z
G xR} Fe oW ABER RE do #
fo RN BRS MiEH) mEge] LRI m imE
el fgwIZiy vt B4y #08 MAke
WG BxEE e BuIddEn O
om*” 1 HKRT BH— BAKES oty
FBIE) =] k3 gl

AEEME M #2Eg vXE BFEE &
HRF2A E8, H AR Dt &E TR,
g 2 BRE BT 2o ZmE BREL
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%ol da, MHETFEL EEBERE, BHHH &
EdA RE KE %ol ¢8A den, 1 FER
o HIME HEAEGER, BEY Na i3, Na
iEi#R, renin-angiotensin-aldosterone(RAA)%
o &, 2EU2S MY RERS S,
AR S289 FH, HENT $22 R
I Joy #AeRES B3 BHY T e
Bifold, HEE 4871 HHEC KaML=z
Rl o] R E e Page® Mosaic2iRo]l
AZfyol o} 487

ARENE SRS BWARE + gEEREER
(autoregulatory hypothesis)2 L H Eo] #in

o) mEt & fKOE T2 Mgl Bt

o 2 o] BEZ e ART © BE miE
b geEE REEGS Mgl BHEE M
o Slatel KEHo mKE BAANA BE 2
Bise —EAIIA Hed ol mEkiEel o
S KMMBIESO) EMET olo] wel mEE

o] kASE Aoz mELEFAY REK g

Ruste Bxolt?

Fhe Na fEY Na  E#FR(Sodium
transport hypothesis)2 E®AY EE Mol
3 En3ldE FERNY KB (hydrosta
static pressure)e] LEF 3t Nagl BERKE M
HI3t Nao] PEf-g (RHEAA MK 2
miggo] HAHo MmBLe] TREst=d R, &
B EmE EEIAME FEREEY £RHNY
ERY 9y MmEE - Napkltghige) 88 =&
reset® o} 171 WEo] MmELe] EFIHE Na
Hiitto] 2 @m=A 41 K% Na 2 Nao &
Wi BME BEKRo] Bmdtn MiERY Ca BE
9 ERY @& mE FEH KEeE BR Mo
Ee o ERSA goes 28924 Na9 B
FFE) o3t ZmEEel #48 &+ Jdoe R
< AT A

2Ed 20l HEMER B ERe LEE
TGRS RS EiEel AREM SmnEY RERI
ABiste] EES %EE dve EEH KEW
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I RRES] WA ot LEEE BRI &
BEE 4 s #mEd detd B 2EdH
27t RRWEHRE FlRcte mES ERAZ
Ao T #Es e BR'Yo.

Renin-angiotensin system< renino] 23}
MBR#EE = angiotensinl 7} MES MEd =
ko] aldosterone®] AFE BIMAIA Naol £
N FHEE FiEdo=x MmEE LFANGE
Higo= Kt sSmE BEY 8 mig
reniniE# (plasma renin activity, PRA)S 22
HEe] Qo 1E¥E  angiotensinIl & ImiE
aldosteronefE & FHEMQYL EEE #HEdto mE

& ERAE fEos BHE D dgt?

COABEME BmBSS T B ERe BMS A
ol M, REME, SHMS Bitstn: dge
fEkol gtk zelu ket EmARS MmEREES
Borx mEEERESZ HF oK AHES
FE & A7 Wl 2o whe B 2w
7t BEEST EmEoZ Hato BEIE RE
() EReSE B, U, BEel® 97 &
st RES ABIES S 4 U °o)F KR
Bl thatel YEYE S#ES Kach, Eil
B ORI, BIESHE OFRE, EmM DK,
B EOE, REE SN SERE HE
KEIARE %o) Uchs®

sl A HmEe ke FERTKE, i
£, B 2 HER £33 gEeseO o mK
e WL, R, FERE BBEE o
2 WS, IHREE, BELE, BEmE) %
po]l FHAHI gl 2HOR .

P EEER O A = EAHIRS SR, MERG ¥

RERE, BHBRE 2 R ), e R E

W, 2 B To FEEME ERES FIRE
BER, RTINS, mEHORE] MIREER A
HE, calclumiERE EEIE %o Eol B
A=A Jdov EIffAY HEZ BHENY B
FiLe] EAT HE A FES Mol #
HNoE ST e Ko oh ol
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BBl ¥ BEFHES BRT gEY &
RG] BT HaE RHPTNIBIME  uy
1626 giepd® Jaser#&r®® % et % renini®
#E 9 aldosterone EEES MEIS Bt o
218 F@Sol Hmese s shiztn B
B 5= renin-angiotensin’kol HEF FEE n|
A mES TEANDE E%ﬁ%ﬁ‘tﬂ Ao,
o] HBRES X BM SMmE modelg 732
EHS & ASS Kk BMEC BAGRY BB
£ oMo

BARERC BN BnE B3 e ¥
o) BE Frz 293 AP UadlEel m
FERE Nl BREE #iEsdn, &899 &%
Ho| MEEE ik D SRty A5 mA
BETFHET ANSS BT
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A SE
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