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Effects of Yuldahansotang and Jowisokmyungtang on the
Blood Pressure and Renal Function in Spontaneously
Hypertensive Rats

Yun Hong-sik - Lee Ho-seob - Kim Kyung-yo

Deptartment of Sa-sang Constitutional Medicine and Physiology, Oriental Medical College
Wonkwang University

1. Background and Purpose :
I intended to investigate the effects of Taeumin Yuldahansotang and Jowisokmyungtang
experimentally to hypertension and renal function and contrived to approach these diseases by

constitutional medicine.

2. Methods :

1 adapted two groups, normal rats and spontaneously hypertensive rats, to the same environment
for more than 2 weeks and adminstrated water extracts of Yuldahansotang and Jowisokmyungtang.

After adminstration of water extracts, I observed significant changes of values of the blood pressure

and the urinary excretion of creatininine, electrolytes, osmolarity, renin, atrial natriuretic peptide and

the plasma level of aldosterone, triglyceride, phospholipid, cholesterol.
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3. Results :

Yuldahansotang and Jowisokmyungtang decrease the blood pressure in the spontaneous hypertensive
rats, the one by increasing the plasma level of atrial natriuretic peptide and decreasing the plasma
level of aldosterone, the other by decreasing the plasma level of aldosterone, from which we could
detect the therapeutic difference between Yuldahansotang and Jowisokmyungtang.

Keywords : Taeumin, Yuldahansotang, Jowisokmyungtang, Hypertension, Renal Function, Effect
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ol g Wigesl gsEQon, hRolME A, -
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Bpo] 1&g Fgshe Holch,

KEALS WA BEZ 1 KES RHBZE
ftigwimels Mg AREnT HIREMFRC S
SEET. 1 F HRRE 2 REEEY ARk &
BE KBA BIE BxoAN Bigd & A 3,
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*Prescription of Yuldahansotang

Drug Name W((?;Sht

15 tR(Puerariae Radix) 150.0
# F(Scutellariae Radix) 75.0
# &(Ligustici Tenuissimae Radix)| 75.0
¥ F(Raphani Semen) 37.5
# #E(Platycodi Radix) 375
# M(Cimicifugae Rhizoma) 37.5
B I(Angelicae Dahuricae Radix) 37.5
Total amount 450.0

*Prescription of Jowisokmyungtang

Drug Name W?Sht
FU~-(Coicis Semen) 112.5
% ZF(Castanea Mollissima) 112.5
#LF(Raphani Semen) 75.0
# A(Ligustici Tenuissimae Radix) 37.5
294 (Ophiopogonis Radix) 37.5
Tr&#(Acori Graminei Rhizoma) 31.5
£ #E(Platycodi Radix) 37.5
M % (Ephedrae Herba) 375

Total amount 487.5

2.5 &

1) piggel B

BV 100 £BQ 4500 g AEK
1.500 M2 4zt ZeiAdd) Y2 HHRE X5
¥ 12020 st 690 mee) LY HGEKS
3.000 rpm2-2 3040 @lEsld 600 meel #
RN HiLRS AU,

HIFSE 100 2EY 4875 g E@K
2.000 meZ Az Zeih3d Y1 ANRE NP

F 12040 mzetch 1,240 meo] Y FUBK
< 3.000 rpmoE 3040 oA 1,135 md
o HEMAE FIBKRS 4 F o8 RERWRE
BRI 600 neo] HIBKS dAd.

2) BRRY MERS R

aRg 3 Hold AREA BEY + e
metabolic cagedl %ol 1AM &EAN ¥ TR
rhrEstATh. 13:0) HWIBHAR] St 24150 RS KIR
Aen, ke HIKME, Hols, %, caged #
e A 10811 Eiestslct.

MBS IR BARY #me HEAA BT
2002 0.2me¥ 3:Ak BEstTt.

3) mE AE

RN BB TIERS Blgzetr] 8l HiGK
RO ATR R & 1ANE 21874 neT} §8E
o] @) HLstAdt,

MRS MEL animal study unit (Narco,
Houston, Texas. U. S. A)E f#llighd 1afle]
ng BikolN mES WEsdt & aRE 37C
A 104 KHET F AR BER @Agstn, »n
2lo] pneumatic sensorg &3 pneumatic
pulse transducero| lifsslg2en}, ©]& sphyg-
momanometer preamplifierell ifi#5, polygraph
(Grass Model 7E, Quincy, MA. U. S. A.).kdl
gt Mot RRS WESH T

4) H#m

BT HEART MGKRY AES HEn
o3 Wmslzl Hsed HGE R % 38
scaffold2 Bigist] Himstt.

fiff ANP REEZ iEst?l A e pro-
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inhibitor mixture (ethylene-
diaminetetraacetic acid (EDTA) 5 mg/me,
soybean trypsin inhibitor (SBTI) 50 BAEE/
mé, aprotinin 200 KIU/me)7t 9 e tubeol
gifistden, 4T 3,000 rpm &2 FOAHE
3l IniES sttt

teolytic enzyme

5) /K2l Creatinine, Electrolytes %
Osmolarity2] Bz

®9] Creatinine® Philips 5 '¥'9 Aoz
spectrophotometer (Specronic 2000, B & L.
Rochester, NY, U. S. A€ #EHsl MEsts
oo, EEHEL electrolyte analyzer (Nova 4,
Newton, MA., U. S. A)Z ##&x, osmo-
larity= osmometer (3C2, Advanced Instru-
ments, Needham Heights, MA., U. S. A)E&
)18l wiiEstart.

6) Mm% Renin EME BES AT K&
REATE

ik renin iEHEEE & (25 w0 il X
&9 renin XES (st £HE angiotensin I
€ wEske Hmes wRsgc

Angiotensin 19 #i##%E Goodfriend 5 '¥9)
carbodiimide Jjti& #M& Cho 5 "9 Jjtkel
o2}, angiotensin 1 ((5-Ile. 9-His))& %&Y
¥ albumindl $£AA1A  RES  Freund's
adjuvant®t 2 4lo] 6 M 1618 o Ffrol *
etk 28 FRE mndkd 2 titerg #iEs)
AHem, e 56 TolM 307k Gk ksl M
T8t Titer7b " angiotensin 1 &
el (EFBIEE —pBbE sl LRY U]
-70 T RAFsidat.

Renin®] #E& Cho 5 99 Jjtke] we} gts
A2 renin i&PEE WiES A3 angiotensin I
o WS Sealey 5 V9 Jjtke BHKE Cho 5
2 2ol Fgkol oelo] MESHATH

Wi % 2 angiotensinased HMHHEE
EDTA, phenylmethylsulfonylfluoride ¥ 8-hy-
droxyquinoline< fEfIch.

Angiotensin 19 radioimmunoassay+ bovine
serum albuming @&% Tris-acetate buffer
(pH 7.4, 0.1 M)E {EMske —8MY kol o
gt

4T TellM 18-30i5fk E F charcoal sus-
6.0 g:
phenylmercuric

pension (activated Norit A charcoal,
Dextran T 70, 0.625 g:
acetate 34 mg: Tris-acetate buffer pH 7.4,
0.1 M, 1 ¢ SA 22 bound form # free
forme 73t en, gamma counter (Auto-
gamma 5500, Packard. Downers Grove. IL.
U. S. A)E sk 1 radioactivity® MEsh
et

7) Mm%k Atrial
RS BIE

Sep-pak C18 cartridgeE 4 me9] acetonitrile
7 4 w9 0.1% trifluoroacetic acid (TFA)Z
i&EEAIZ] ¥ Sep-Pak C18 cartridged] ®#&€
ANPE 60%9] acetonitrile 1.5 mS2 elution
8l polyethylene tubedl 9o} Speed Vac
Concentrator (SVC-100H, Savant, Farming-
dale, NY, U. S. A)2 #&RAAG.

AP M9 W& #i#ee Cho 5 "9 fitkel wat
WEsgch 2 AP I 9 ##8% Goodfriend S
B9} carbodiimide Jitkel wek AP M9 bovine

Natriuretic Peptide
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thyroglobulinezt wlg@stn [R&ES Freund's
adjuvant®t 2 4o} 6#MH, kel 1818 o &
ool ST, Fie 2 FRE fEfTelkd, 1
titerS s os, M 56 CToAA 304H &
43t A F FHsIATE. Titer7t REE AP I
o pumie e FFEIEE LR Uyl
-70 Ceoll {RAFsisiTh.

(®DAP M9 MWiES AL  iodinatione
chloramine-T method ° 2&dtt. & sodium
phosphate buffer (pH 7.4, 0.5 M) 25 w7} &
o] 9t Eppendorf tubedl 5 pgo AP I
(Peninsula  Laboratories, Belmont, CA, U.
S. A)7F 9 de 5 19 solution® sodium
iodide-125 (1 mCi/10 g€, Amersham, Ayles-
bury, Buckinghamshire, England)) 10 ptZ 7}
At lodinationdt?] WHEjl TE  chlora-
mine-T (3.6 mg/m) 10 wE 71F F FikkolA
4001 ZA2YA pipetteR EASIE. sodium
metabisulfite 4! 30% bovine serum albumin
(BSA) 200 wE 4o REE £UAD F
Sephadex G-25 columndl ZAAYA 7tsta,
0.1 N acetic acid2 elution3tth (HAEKE
0.5 mé¢/min). Elution buffere 0.3% BSA,
0.3% lysozyme® 0.1% glycines #&% 0.1 N
acetic acidd2®9. fractionations A& tubeol
= 200 KiU/m9 aprotininel #%H¥ elution
buffer 3 mé= mdkd %L radioactivitydl] o
AP M9 ##%E phlstdc. ¢ 1 m¥ frac-
tionation® A% & KAslA 25 wEdl Eode
radioactivity® I3, iodinate AP 09
peakel %fWshe fraction2 3,000,000 cpm/
tube?t =& Fol -20 Tell {RivstAen,
tubet’ 8.000 cpmo] HEE skd ALgslct

AP M9 radioimmunoassays 0.2% neomy-
¢cin, 1 mM EDTA. 50 BAEE/m  SBTI.
0.02% sodium azide¥ 1% BSAE @& 0.1
M Tris-acetate buffer (pH 7.40)% /st
Extracted sample2 100 g9 Tris-acetate
buffer2 reconstitutedly {#fHstct.

Assaye iBEM equilibrated RIA kg
Astey, disequilibrated assay®: {EHstAe
dl, ojii& 100 e antiserum® 3k 100 s
4T 2480 incubation® ¥ ('I)ANPE F

8 g %l bound form¥ free form? 7y#kst

et

Bound form# free form9 #%#e charcoal
suspension® /st oy, goat antirabbit 7
-globulin antibodyE {#/H3l= double antibody
technique® {F/isld LiLst ).

Charcoal suspension renin assay Jitkell

fsiel WissIAT,

8) mi% Aldosterone BE BIE

g aldosterone {2/%+= aldosterone solid-
phase RIA kit(Diagnostic Products Corpora-
tion, Los Angeles, CA.. U.S.A)E fF/isld
ey A=

9) m#k Triglyceride, Phospholipid
9 Cholesterol2] BfE BT

Im#f Triglyceride, Phospholipid, Cholesterol
el WiEe MEs P o sl piEsidot

3. #eEte) R

B e iy RAE  Stat View™
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(Brain power. Inc.. CA., U. s
A)E T3l  computer(Power Macintosh
6100/66)2 S p-value?t &4 0.05
T %8 HEd #RE fAEsidn, EREY
FBL mean*SER 39T

Calabasas,

I8 & & &

1. MERQ| T

BAEE SR SR HWEHFe Bkl mRe
174.6%2.8 mnHgol®o®, 7. 14, 21¥d %%
180.0%£2.4, 180.0*1.7, 183.8*1.5 mmHgl 2
FiEd ER (p<0.05)= Bt (Table. 1).

BARDE RGIE R % BRBE S Bl
o] Wi MRS 174.212.7 mmHgollA 3, 219
of £%& 172.0%1.6. 174.4%0.9 mHgZ HWBH¥
o ltatd 453t #ER (p<0.05, p<0.001)E #
% & ANt (Table. 1).

HEMAE UBK R % ARRE g a8
o] Wit MmEEE 174.3%2.3 mmHgollM 7. 14,
2189 #£%& 173.5+2.5, 172.7+2.0, 173.5%
1.2 mHg® WWH Itdle gt #R (p<
0.05, p<0.01. p<0.001)E WMEL = IAd
(Table. 1).

2. Water Balance2| ##)

EEAR HER¥S] water balancew HRMRH
%9 8.3310.24 mt/100 glof body weight)olAl,
2. 38l 84 7.66+0.25. 6.92+0.29 me/100 g
o2 5% WA (p€0.05. p0.001)E 2

(Table 2).

EEERCIN BSEVE G RS water
balancex ¥MEHHE F¢ 9.03£0.59 mwl/100
glof body weight)ollX, RUBEK % F 38l
7.17£0.19 m/100 go2 HEIF M (p0.01)E
B4t (Table 3).

EFEARAA #EFDE BB RERES water
balancew %M B¢ 6.84+0.82 me/100
g(of body weight)ellA Hiim# £ ¥ 1, 2, 38
o £#& 7.8710.53, 7.66+0.36, 6.79%0.20 ml
/100 g2 HEF #HEHE Holx| Phth (Table
4).

BAREG =M A5 HBEFS water balance
= HIBH < 6.31+£0.31 me/100 glof body
weight)ollA, 1, 2, 3ol &% 6.47£0.40. 6.54
10.22. 6.9510.23 m¢/100 go 2 HFHEI BHS
Bolz] 3ttt (Table 5).

BARE @k aBelA BERA SR 1%
§ai¥e] water balancew HMBHR F¢ 6.30%
0.41 m¢/100 glof body weight)ollA, FUGHK %
B F 1, 2, 38 &% 6.7570.26, 6.11£0.16.
7.09+0.38 mt/100 g2 HEF BHS Ho|x
%&sich (Table 6).

BRRE SR ARCA REMan WHK 1)
gif¥e] water balancex BRI F<U¢ 598*
0.40 m¢/100 glof body weight)ollM, RiiHEK %
M Z ], 2, 3l &% 6.13£0.23, 6.12+0.23,
5.42%0.29 me/100 g2 # &3 BHE Ho|x|
@3k} (Table 7).

3. REQ| 2%

EFEAR HBRe] Ree HRMHN ¢ 2.37%
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0.10 m/100 glof body weight)ellM, 1, 2, 3:H
od £& 2.26%£0.09, 2.48+0.07, 2.50£0.10 me
/100 g2 g BUS Holx ¥ttt (Table
2).

IEEARCIA B&Ie i AR RIRRFY REL
HBHR B¢ 2.5510.14 mé/100 glof body
weight)ollA, HiZ# 0 ¥ 1, 2, 3¥d &%
2.59%0.12, 2.61%£0.12, 2.58%0.13 mé/100 g
o2 HEY BHST HolA ¢ttt

(Table 3).

EFEBCAN BERME SR RN KEL
WK F<¢ 3.0610.21 me/100 glof body
weight)olld HUGHK #R F 1, 2, 3Hd &%
2.87%£0.12, 3.29%0.11. 3.22%0.13 m¢/100 ¢
o2 f1HE 8BS Holx sttt

(Table 4).

BREL SRS EB BB KBS YRR
&<t 1.81£0.12 me/100 glof body weight)elA,
1, 2, 3¥e &% 1.94%£0.10, 1.87£0.10. 1.64
*£0.09 m/100 g2 AET BHS olA Ayt
(Table 5).

BART RS 1aRlA BTG FIRH &
BRrel KBS WY <t 2.18%0.10 me/100
glof body weight)ollM, s M £ 1, 2, 3
#ell &% 2.37+0.09, 2.13%0.09. 2.12%0.16
m¢/100 g2 {7 BEHS RolA] ATt (Table
6).

BRRE g aRelM HERHE MBKR 1%
ifrel K@ W ¢ 1.85+0.22 me/100
glof body weight)ollA, Hilp#k =@ F 1, 2, 3
#oll &% 1.88%+0.16, 2.01%0.11, 2.24%0.14
me/100 g2 fiEd BT Holx] FAUct (Table
7.

4. R+ @RR Hitke| 2K

EHES e R Na+ PHHES HIBMA
< 281.99+17.70 me/100 glof body weight)
A, 28l 316.75£9.79 m/100 go&8 &Y
®Bm(p<0.05)8 BHPou 3dde 187.11%
11.83 me/100 go& £%E3 ¥4 (p<0.001)E X
At (Table 2).

EFARAM ASEDE AUBK REMR R
Na+ BHEES HEHRE $< 325.46%19.45 ™
/100 g(of body weight)ollM, RBHK R ¥ 3M
de 230.82+12.67 m/100 g2 HEF WY
(p€0.001)& BNt} (Table 3).

EFARAAM BEAME RK RERY Kb
Na+ HitEe HBHE < 330.10£31.66 ™
/100 glof body weight)ollx RiigH 16 ¥ 3
de 250.40%17.49 m/100 go2 HEF WM
(p€0.05)& BA} (Table 4).

BREE =B SR HWRHS R+ Na+ Hitt
B HBEMM B¢ 76.28%7.17 m/100 glof
body weight)olld, 1, 2, 3#] £% 82.23+
8.44, 92.93+9.96, 81.91%8.13 m/100 go=2
AET B Kol sttt (Table 5).

Bafrel Kb Na+ HiitE2 HWBMN < 80.12
+10.22 /100 glof body weight)ollA, Hiim#k
weE ¥ 1, 2, 38 &% 111.61%11.86,
117.74+8.04. 144.56+15.68 m¢/100 go2 %
E@ 8mn(p<0.05. p€0.01, p€0.01)S =t
(Table 6).

BREZ = AR RERME B %
WAt R Na+ Bhttfme BB 4 67.62
+11.99 me/100 glof body weight)ol™, HiiBHK
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R ¥ 2, 3 &% 99.9719.14, 109.33%
10.39 m/100 go2 HEZF Ein (p{0.05,
p€0.01)2 Bt (Table 7).

EFES BEEe] Kb K+ phitES WA
F 0.89%0.03 me/100 glof body weight)oll™
1, 2, 3Mel £% 0.84%0.03, 0.88+0.03, 0.84
10.04 nt/100 g&8 HEF WHHS Mol ot
(Table 2).

EEARANA #0005 FOEK REEY Kb
K+ BHEES HEH 5< 0.9610.04 ni/100
glof body weight)ollM, FUBR & ¥ 1, 2, 3
#Hell &% 1.00+0.05, 0.96%£0.05, 0.94+0.04
m/100 go&8 HEF WHE 2olA FUct (Table
3).

EragdA HE@aE MgR RERY K+
K+ $HitES HRH $< 1.0710.07 ne/100
glof body weight)ollA RIBH 8 * 1, 2, 38
of £4& 1.05%0.04, 1.07£0.04, 1.07%0.03 mé
/100 g2 HET BT Eojx ATt (Table
4).

BARE SNEE AR BB R+ K+ HHitE
< HBHE F<t 0.53+0.03 me/100 glof body
weight)llA, 1, 2, 38 &% 0.6220.03, 0.59
+0.03, 0.52%0.03 mt/100 g2 & HEY WHS
Holx] %%ttt (Table 5).

BREE SIE ARAA ARG MRK &
e Rp K+ HhttE-S HRGE ¢ 0.68%
0.03 m¢/100 glof body weight)ollX, R 1%
ROZ ], 2, 3 £% 0.77£0.03. 0.65%0.02,
0.65£0.05 m/100 gl EET BWHS Holx
&3ttt (Table 6).

BREE @ BRCIM RERGE FIBK )
BRre] Kb K+ HiitES BB F<t 054+

0.07 m¢/100 glof body weight)olA, HIEH %
BF 1, 2 3f £% 0.56%0.04. 0.60£0.03.
0.6220.03 m/100 g2 HEF B#HT HolA
%3ttt (Table 7).

5. BRka ol 2w

EFAR BB KO ES HENRE &
QF -21.22+0.55 mé/100 glof body weight)ollA]
289 -23.11%0.73 ml/100 go = HET WY
(p€0.05)& Ech (Table 2).

ERARCIM BSRIE BB 1ROR BaK
SHE-E WRMM $<¢ -21.7320.63 me/100
glof body weight)elX, RUBHK R ¥ 1, 2, 3
o) &4 -23.25+11.33, -24.06+1.49, -22.37
£0.90 m/100 g2 2 HFEI BEHS Kolx st
(Table 3).

EFARAA BERME AUBK e HEK
SRS HEMM B¢ -22.6911.17 /100
g(of body weight)ollA] FUEHK &R ¥ 1, 2, 38
o £4%& -24.41%1.08, -24.68+1.21, -23.54*
0.49 mt/100 g2 HEY WHS Holx| ottt
(Table 4).

BARE SR AR HBHY BHksHhtE-S
HEE $9 -16.49+0.81 mé/100 glof body
weight)ollM, 1, 2, 38l &% -16.82%0.62,
-17.72%0.70. -15.47%£0.53 m¢/100 g2 & HE
g B3-S Ho)A] 3ttt (Table 5).

BARE SN ARAA REEVE FIGR 1
Bufrel WK HHHES WM F<¢ -19.53%
0.71 m/100 glof body weight)olA, FUBHK %
B 1, 2, 38 &% -19.17+£0.52, -18.27*
0.52, -18.61+1.39 me/100 g2 HEZ BEHS
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Holz] gttt (Table 6).

BREE G GBI EERGE K 1%
mprel WHOKSHE RS WM F< -16.43%
1.88 me/100 glof body weight)ollX, BUGH# %
BLF 1, 2, 3¢ % -14.82%0.62, -17.00%
1.00, -16.71%£0.61 m¢/100 g2 5T BHS
BolA] ottt (Table 7).

6. K% Creatinine #:ttE BE)

EHEAR WBHS IR+ creatininefittEe %
B F¢ 4.0110.10 mg/mé/100 glof body
weight)ollA, 1, 2, 3 && 4.18%£0.12, 4.35
£0.14, 4.15%0.08 mg/mé/100 go 2 4353 BT
< BolA| ¢t} (Table 2).

IFEERAM SR MG R Kb
creatinineflitt &2 YA <t 4.0520.12 me/
mé/100 glof body weight)ollA, G 25 F 1
Mol 4.54%10.24 mg/me/100 g2 A3EF Hin
(p€0.05)& 2t} (Table 3).

EHEERAA BELSE ARE REEY Kb
creatininefkt &-& HRBHM 5 4.4120.24 ng/
m¢/100 g(of body weight)olA Rlif# %5 ¥ 1.
2. 3ifell #%& 4.79+0.27, 4.79+0.23, 461
0.08 mg/mt/100 go& 475§ BT Bolx| %t
o} (Table 4).

DGR @SB R BWIBRFS] Kk creatinine
Pt B HIBED 5 2.87£0.13 mg/me/100
g(of body weight)oll+, 1, 2, 3ol && 3.11%
0.11. 3.29%£0.11, 3.17%0.11 mg/m/100 go.&
{TEQ BT)S Bolx &34t} (Table 5).

ORFL i RN RSRAG RIGR 1
Gffe] Kt creatinineHlitEme WM B

3.30£0.12 mg/ml/100 glof body weight)ollA,
HIBW 6 3 3ol 4.13%0.37 mg/me/100 g2
2 HET BIn(p<0.05)8 2t (Table 6).

BARE miME AN BERME UGK &
BE¥e) [Rh creatinine Hitie WM Bt
3.12%0.35 mg/mé/100 glof body weight)olA,
HRHE R ¥ 1, 2, 3ol &% 3.03+0.15.
3.51%£0.20, 3.76%0.15 mg/m/100 go 2 o3t
B)S Bolx] ¥Udth (Table 7).

7. M3F Triglyceride MEES| )

ERER BRI triglyceride T
69.919.7 mg/deelfon, MEILE D BEFG
% NG ROFS &4 70.9%8.0, 72.3%6.0
ng/de2 ¥Ry vlsted fiEG HERE Holx &
2Tt (Table 8).

BERED SRE GR WS iR triglyce-
ride e 95.925.0 mg/dio|F o™, LR
2 HESOE UG RS &% 87.115.3,
86.116.1 mg/dl2 Mol vlole] HEG ERE
Bolz| %%t} (Table 9).

8. M4 Phospholipid JREQ| HiEH

EFEPR KB 18 phospholipid )Y+
1.01£0.07 g/ 1M ev, sl 3 WEHHH
% AR IRFS &4 1.06120.08. 1.00+0.07
g/ L 2 HERfo] visld HEF ERE Holx| 4%t
t} (Table 8).

OARE sl SR HERS it phosp-
holipid i€ 1.14%0.06 g/ Lol¥on, Mm%k
Yin D HEHGE B RS &% 1.14%
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0.03. 1.10£0.05 g/ ¢ & HEdfol vlsio FHEY
FERE HolA 93kt (Table 9).

9. M4% Cholesterol RS )

EFEE HEHY 0  cholesterol BEE
56.913.9 mg/deelR o, BEEAG L HEHD
% BIEW GUEe &€ 62.314.8, 58.4%3.5
g/l WA wldle] AT ERE oA ¥
gttt (Table 8).

ARG Euns =5 WBRES) ¥t cholesterol
BEE 56.013.3 ng/do]R o, BERAG MG
WORERES 539131 my/mE HBHfo] ulsld
ATES BS Bolx Jkout, WHMAME MHK
RS 47129 mg/di2 HEE B4 (p<0.05)
€ 24t (Table 9).

10. Mm3% Renin ;&MAES BE)

EFEE WS g renin WHEE 34.4%
2.27 ngAl/mt/hrol@ o], B&E G L HEMD
% BB IXHUES &4 25.012.14 28.4%1.76
ngAl/mi/hro 2 YRRl vl HEF W
(p€0.01. p{0.05)E Bt Table 10).

OAZE @ sl Bl mif renin &
e 11.9%0.69 ngAl/mé/hrolglon, L&
9N BIGR IR &4 10.710.80.
10.910.68 ngAl/m¢/hro2 #MGR¥o] vldld 453
g FRE Holx] gsith(Table 11).

11. m3% Atrial Natriuretic Peptide BE
9] B

IE#AR YWBEe] M  atrial natriuretic
peptide &= 48.48+7.16 pg/mo|F oy, #%
TG 2 REMAE FUBK RS 84 29.09
*5.33, 24.49%7.73 pg/moE ¥Rt Mo
FEZ W (p0.05, p(0.0D)E B3k (Table
10).

BARE S =R HENY M atrial
natriuretic peptide &= 128.9%+11.7 pg/ml
oldom, BMEELE FUEK RHEFFS 168.3%
16.2 pg/moZ HMEhrel] uldld HEF Lin
(p€0.05) & BEHou, RIMME HHK RHRFL
133.0+£20.6 pg/mo2 HEY #HS Holx &
2ttt (Table 11).

12. 3% Aldosterone RS &)

EHAR HWBite i aldosterone BEE
147.0£20.1 pg/molg o8, %A 2 HEH
ol BGH IS &€& 096.7124.2, 16.3%
21.0 pg/moz ¥Rl wlsld fE ¥
(p€0.01, p€0.05)E Bt} (Table 10).

BARE mmE Al HEEe 0 aldos-
terone ¥BEY 404.4+39.8 pg/mol¥ o, #%
T R RABSGE EK IRENS 88 269.5
+38.9, 246.4+32.2 pg/moE KGR ¥|slo
HES B (p€0.05, p(0.01)E EHcHTable 11).

— 575 —



— ApoEgx| XMIN0A M2% 1998 —

Table 1. Changes of systolic blood pressure after administration of Yuldahansotang

and Jowisokmyungtang water extracts in spontaneously hypertensive rats

Systolic Blood Pressure (mmHg)
0 1 3 5 7 14 21(day)
CONT Mean 174.6 175.3 177.4 178.9 | 180.0° | 180.0° 183.8*
*S-E 2.8 1.9 1.9 19 2.4 1.7 1.5
YDHST Mean 174.2 176.8 | 172.0# 175.4 173.3 175.8 | 174 4444
*S-E 2.1 2.6 1.6 2.9 3.0 1.9 0.9
JWSMT Mean 174.3 175.7 175.7 174.9 | 173.5# | 172.7#4 | 173.54#4
+S-E 2.3 2.0 2.3 2.2 2.5 2.0 1.2

CONT: Spontaneously hypertensive rats without treatment.

YDHST: Spontaneously hypertensive rats with Yuldahansotang water extracts 0.2 m/200 g (of
body weight) treatment.

JWSMT: Spontaneously hypertensive rats with Jowisokmyungtang water extracts 0.2 mé/200 g
(of body weight) treatment.

*. Significantly different from the value of before administration with p¢0.05.

#. ##. #u##. Significantly different from the value of control group with p<0.05. p{0.01.
p{0.001. respectively.

Table 2. Changes of renal function (water balance urine volume, urinary excretion

of electrolytes, creatinine, and free water clearance) in normal rats

C 1 2 3 (week)
WB 8.33%0.24 7.95£0.37 7.66+0.25° 6.92+0.29***
uv 2.37%£0.10 - 2.2620.09 2.4810.07 2.50x0.10
UNaV 281.99%£17.70 275.99£22.65 316.75%9.79° 187.11+£11.83***
UKV 0.89£0.03 0.84%£0.03 0.88%£0.03 0.84x0.04
CH20 -21.22+0.55 -20.81+0.71 -23.11%0.73° -20.89+0.41
UcerV 4.01%0.10 4.18%0.12 4.35%0.14 4.15%0.08

Values are mean*SE. C, control periods (mean of 4 days). WB, water balance expressed in mf
/100 g of body weight. UV, urine volume expressed in m¢/100 g of body weight. UNaV. urinary
excretion of sodium expressed in ¢ Eq/mé/100 g of body weight. UKV, urinary excretion of
potassium expressed in mEq/m¢/100 g of body weight. CH20, free water clearance expressed in
mé/100 g of body weight. UcrV. urinary excretion of creatinine expressed in mg/mé/100 g of body
weight. *. **. ***. Significantly different from the value of before administration with p{0.05,
p{0.01. p<0.001. respectively.
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Table 3. Effects of Yuldahansotang water extracts on the renal function in normal

rats
C 1 2 3 (week)
WB 9.03x0.59 8.75%0.25 8.75%0.21 7.17+£0.19**
uv 2.55%0.14 2.59%0.12 261x0.12 2.58%0.13
UNaV 325.46£19.45 355.49*26.85 334.63%+18.24 230.82+12.67°**
UKV 0.96+0.04 1.00£0.05 0.96x0.05 0.94+0.04
CH20 -21.73+0.63 -23.25%1.33 -24.06+1.49 -22.37£0.90
UcrV 4.05%x0.12 4.54%0.24° 4.35%0.21 4.22%0.15
Values are mean*SE. Other legends are the same as in Table 2.

Table 4. Effects of Jowisokmyungtang water extracts on the renal function in

normal rats
C 1 2 3 (week)
WB 6.84+0.82 7.87+0.53 7.66%x0.36 6.79%0.20
uv 3.06x0.21 2.87%0.12 3.29%0.11 3.22%0.13
UNaV 330.10=31.66 355.07£29.93 350.73+£25.07 250.40+17.49°
UKV 1.07£0.07 1.05%0.04 1.07£0.04 1.07£0.03
CH20 -22.69%f1.17 -24.41%x1.08 -24.6811.21 -23.54%£0.49
UcrV 441%0.24 4.79%0.27 4.79%0.23 461%£0.08

Values are mean*SE. Other legends are the same as in Table 2.

Table 5. Changes of renal

function (water balance urine volume, urinary excretion
of electrolytes, creatinine, and free water clearance) in spontaneously
hypertensive rats

C 1 2 3 (week)
WB 6.31+£0.31 6.4710.40 6.54+0.22 6.95+0.23
uv 1.81x0.12 1.94%0.10 1.87+0.10 1.64+0.09
UNaV 76.28%7.17 82.23*8.44 92.93+9.96 81.91+8.13
UKV 0.53+£0.03 0.62£0.03 0.59+0.03 0.52+£0.03
CH20 -16.49+0.81 -16.82+0.62 -17.72%£0.70 -15.47+£0.53
UcrV 2.87%0.13 3.11%0.11 3.29%0.11 3.17£0.11

Values are mean*SE. Other legends are the same as in Table 2.
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Table 6. Effects of Yuldahansotang water extracts on the renal function in
spontaneously hypertensive rats

C 1 2 3 (week)
WB 6.30£0.41 6.75%+0.26 6.11%£0.16 7.09%£0.38
uv 2.18%x0.10 2.37+0.09 2.13%0.09 2.12*0.16
UNaV 80.12%+10.22 111.61%£11.86° 117.74%£8.04** 144 56+15.68"*
UKV 0.68%0.03 0.77£0.03 0.65+0.02 0.65%£0.05
CH20 -19.53%0.71 -19.17+0.52 -18.2720.52 -18.61+£1.39
UcrV 3.30%£0.12 3.38+0.10 3.4810.09 4.13%0.37"*

Values are meanXSE. Other legends are the same as in Table 2.

Table 7. Effects of Jowisokmyungtang water extracts on the renal function in
spontaneously hypertensive rats

C 1 2 3 (week)
WB 5.98+0.40 6.13+£0.23 6.12%0.23. 5.42%0.29
uv 1.85+0.22 1.88%£0.16 2.01%0.11 2.24+0.14
UNaV 67.62+11.99 94.24+10.97 99.97+9.14° 109.33+10.39**
UKV 0.54£0.07 0.56x0.04 0.60x0.03 0.62£0.03
CH20 -16.43+1.88 -14.82%£0.62 -17.00£1.00 -16.71+£0.61
UcrV 3.12%0.35 3.03+0.15 3.51%£0.20 3.76x0.15

Values are mean*SE. Other legends are the same as in Table 2.

Table 8. Effects of Yuldahansotang and Jowisokmyungtang water extracts on the
plasma triglyceride, phospholipid and cholesterol concentration in normal rats

Group Triglyceride (mg/d?) Phospholipid(g/ ¢) Cholesterol (mg/d?)
Control 69.9%9.7 1.01%£0.07 56.9+3.9
Yuldahansotang 70.9+8.0 1.06%0.08 62.3£4.8
Jowisokmyungtang 72.3%6.0 1.00£0.07 58.413.5

Values are meantSE.
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Tabie 9. Effects of Yuldahansotang and Jowisokmyungtang water extracts on the
plasma triglyceride, phospholipid and cholestercl concentration in
spontaneously hypertensive rats

Group Triglyceride (mg/d2) Phospholipid(g/ ¢ ) Cholesterol(mg/d?)
Control 95950 1.14%£0.06 56.0£3.3
Yuldahanso;ang 87.1t5.3 1.14%0.03 53.9%x3.1
Jowisokmyungtang 86.1%6.1 1.10£0.05 47.1x2.9°

Values are mean*SE. *: Significantly different from the value of before administration with
p<0.05.

Table 10. Effects of Yuldahansotang and Jowisokmyungtang water extracts on the
plasma renin activity (PRA), plasma levels of aldosterone and atrial
natriuretic peptide (ANP) in normal rats

Group PRA (ngAl/mé/hr) ANP (pg/me) Aldosterone (pg/m)
Control 34.4+2.27 48 48*17.16 147.0x20.1

Yuldahansotang 25.0t2.14** 29.09+5.33° 96.7+24.2°
Jowisokmyungtang 28.4*1.76* 24.49%x7.73** 76.3%21.0*"

Values are meantS-E.

*. **. Significantly different from the value of before administration

with p<0.05, p(0.01 respectively.

Table 11. Effects of Yuldahansotang and Jowisokmyung- tang water extracts on
the plasma renin activity (PRA), plasma levels of aldosterone and atrial
natriuretic peptide (ANP) in spontaneously hypertensive rats

Group PRA (ngAl/mé/hr) ANP (pg/mt) Aldosterone (pg/ml)
Control 11.9%£0.69 128.9+t11.7 404.4%£39.8

Yuldahansotang 10.7£0.80 168.3*16.2° 269.5+38.9*
Jowisokmyungtang 10.9+0.68 133.0+x20.6 246.4+32.2**

Values are mean*S - E. ’, Significantly different from the value of before administration

with p<0.05, p¢0.01, respectively.
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V. ¥E £

S &5 TS 3 HERSRoA ol FolAe B
R RE B o8 kR ﬁﬁﬁ'ﬂ" k. &
AL TR RS BN ERES Tsked 2
HE Bl = THIRRE, ﬁ?&ﬁfﬁﬁl. renin-angio-
tensin® ¥ Il ?@I)J.Jﬁﬁ" 47¥A7t Bsestn 3
T ® gglan o)g ERSS MR BH. BIF 5
o] e R Tl Aot

—Hi o2 185% LA FAA 26 LLE HEd g
o] Ap3(E7t 140/90 mmHg LA EQ Bl &ivge
2 2#Ei=E9. 19924 Joint National Commitee
(INC)olA e el whet Mol meg
140-159 mmHg, A& A 90-99mmHgE &
¥ (mild), %71 M 160-179 mmHg, AR
IIRE 100-109 mmHgE ' (moderate), Wi
MK 180-209 mmHg, R JMAE 110-119
mmHgE & (severe), ¥l WK 210 mmHg
WAk, oot R 120 mmHg MES TR
(very severe) 2 Histsict *.

@Rkel 85~95%7t /M?ﬂ. (1)1 A R
ul AHEN: Eieke] @ FRe) Sl #iBol flo] #
WO ] H& FRE T welr o] 2
Bie WIS Rk & Sle & Kidol HiRE
oo grct P kmh: imiERe Bgol MBS vlA

E WRoBE EWMRT, MBS, KW BRE.
R, B S2 5 4 oW B IFRS

FIR 2 st el disiMe wazx gt
o cnrke) ¥4 IR Lo R & KRR B
%, BEFx. BieYt Bir T [TEYN BREKL
o2 U@ RS, THREE L T RN UBR
woll o3 BhEsA T Bk =}
Cushing fiitifit, itk aldosteronedi:, EIB KA

BRETUEE, WEMIBE, TRIR BB S WS
Wil EHimpS, 28ln 3 Aol ATHIRBESE, 71Et K
RSO 5 Sl old BiE So ot 2.

Bl et SimeEel tig AFest WA i
B¥7] A2 EBRZ rening € 4 . Renin
2 BRAAM Hisle WES MEEKEEC dids| T
T3 Egolth, FHAM ke M kR M
B &#S sk renin® BRE @z} Fhe
BERES Weshe Mol HAoH, Brx B &
MRS Hgee) #%0E ol n Aok 2

Rening B kRS Mol S
Renin® e MOHIES 49585, MK K
sodium B, 213 KEREKEE Mifd SAacke
=l ofaf AE=IY, MBE, sodium BE L K
#9 BAE renin SWE (RS} Reninol 5
g #EQ SRSl
angiotensin I & 432 oA WAl angio-
tensinl 2 $4¥.  angiotensinlE B(i7HA|
2AHA M WA R ERwECN M
aldosterone #WE BmAlIch #,

BT ¢ BSGHEEC TR &Be o R
i wvlet o]  angiotensine  HIFKHEAAM
sodium® AR, potassium Hit R MBHIK

< 927t aldosteroned HWE (BfEAA
fareel mae mEKS 2o7n B EIES
2081

Aldosterone® ¥ fiJll& Na* 2 CI'e) i
g dtFstn B MM Na'e WRKE
mAlZle, Wiiel elgh AEE B e ¥,
INFEERES) 1B ol o3 BREe] M7t A
o® renin-angiotensin®e {rAl& AX aldos-
teroneo| AWE L, Na*9 {Eifiol olsiad Ml
ol Bmslel ik KTE Bt %

angiotensinogen<
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ANPE 28719 olnjiito 2 gt HTFE %
FURSH Na* gt U, FERT fEfe) len,
g Eol inskAY LR K] Eimshe Bl
o .Lyikke] Fold o ANPS| Six H®indl] F
BolAl AREREE WRE BAFIZ, Na'sh 29
BWEKE At LM SiEle ANPE Sl
Rl AT Mol  EUY Q) renin-
angiotensin-aldosteronefo= ¥ S
o 3

RS Kiiael MiEkelY EIAYU REIR
e SR8 IS ROl o3 S, EWR, KE, T
B, 0iF 5o Bt BSERE OB0E, PRE
# oo EimgtE OB MERE, RIER, 2
I 5o miunt Bsos EE .

BIES AftEeEE U2, BR2, XY, B
NRRE(L, TR 22l fSHim Sl Aok

Tedaa el BuSe et lERm At H%
7b RERelA Rele Rt SlRiMES 105
IEH1e)  hallmarkerd! 12l cholesterol %
triglyceride® {BE7} #EmE AE kI
Cholesterol& HrellA] 459} lipoproteinel] ¢
i $22 EREAA Mk SRS Hske
Jellitt {tA4elth. Cholesterol o] &3lm2
lipoprotein Qlole ifrhol BMEEIA] et 3

F 71X ®EF lipoprotein®2x LDL(low
density lipoprotein)® HDL(high density lipo-
protein)S & &+ Ut} wiFe WREIE HKEY &
btk Bnet Bigfol R-2dl BREECl cholesterol
& AlA cholesterol plaqued MRS ¥ozit.
ol A= BWEMLIE (atherosclerosis)S B33}
1 ARPIE %iBel fufetkS B W
HDLZ BEEENA cholesterol S BrEdt] EikET
Ui Bhikste frHe g

Phospholipide #8Ee] 1%S AR|stn 4, A,
M ol 5-10%EE H7Eol AT energy ol
€d. Phospholipide  IftdhellA  cholesterol ¥}
triglyceride®t &7 HDLS #pstn —% MEite
2 Hhtslr)e 9ot 2,

NCEP(The National Cholesterol Education
Program)ellAM = total cholesterol level & ##Eo
2 200 mg/dt LATE desirable, 200-239 mg/deE
borderline, 240 mg/d¢ M ES highZ #%stn 3l
t} 9} total cholesterol levelol desirabledts
HDLe] 35 mg/de LAEo|R #affe LEX gt o
o cholesterol levele] 200 mg/d¢ LiEe]x LDL
°] 130 mg/d¢ LAEel® R FE, FME FHHY
EoT 5 ME 55 B&ashe BHE dook &
t}. LDLe} 190 mg/de LAte2 EREW choles-
terofBE 2371 A &Y BES LES st
E) HE 160 mg/de LAEQ 5 E BiEsn
otk & Feldiold LAFiS (OB #fEo]l AN
&Y FEe oS BRI BHRE P oH
HXEL LDLl 100 mg/de LA Eo|¥ Efhat RfY
#ES 15FSt 130 mg/de LAEolH &% RS
fefgsted, LDLS 100 mg/de LATE #Rshke A
B g+ %

Triglyceride= IEHHS] FHF Y iz, A
BRdlM 4AEd ¥ ohiet FAZ2NEH HEd.
gelA triglyceride®] ®ine AR AR oS
B8 4 sded AR triglycerided Mine &
#2 A% #e} lipoprotein lipase 1&#: HA 7t
R0l =o), AR triglycerided Bine AollA
9 triglyceride AR BN KGNS M
Bi 5TS 428 4+ A 2. Triglycerided) 18
e KPR KE Z4 Binst GRE0] o
triglyceride®] 42% ®ine FRAS IR
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=g

R ME faesel HfEske Wlite fod,
—fNo 2 hRBIIE, BB, MK, TKIE KBES
L. BESME, FE®E. Ok Sl ol Bt 3
& Ao #rdn g a2z a2 BREC dsiA
e R, K B X HEFR kEHE BERE
MIBRIT. WBKRE. tRTE GiErE S & F
Al Kk, FR, ke BRRL BiElN £ A
ool ke AR WHo|n, KEMA. BIBHET
BisRr BHAN ANY FERcl & 4 g T
33. 39

SIS RIROlM &3] JeEhde R, S,
T, GHf, mAR, B, @R, M, R W
B, ki, Bk, TRED, ROES, FE, OF,
s, %%, DHIRNZ, B 59 fEfke odet Y
T, SERES RFKSE, VBRI, RIRAERR. B
BN, BRISHE S22 Ul gralekshe Rol
—RR1 Jjtkolct ¥,

WEEEN e AA B A o2 MRiES
SRSt 1 $EN kol AN HE RES
HEiske AL ZE &K B Rro 2 g o
g MmE mhoge THWHERT, AN SR
ule} o] KEGA, KBEA, VEBA, LAY W 7t
A & # Ag. KiFACIE A/ f2Eoln
Kz Aol HAM NG t8Holn iAol WA
P EHo| R M AClR B EBES 42
et

olglgh VUM EMm VSt RS £ G
Iz} BN RILA S A @48 AwEd
et g Kk Ve R IR M
FREH O] ABLd PRER 3614 el KEaAol
20240120, ICHAAE B IIMEE 1184
thell  KfEA°l 1064122 91.5%° FZEHUUGD

2

stach = ¢ e el g Ky BigeolA
B BE R KBgACl 59.4% e Ael 23.6%
SHACl 17.0%c12 sidch, & Ve FR ST
BER el #e ERKM B#olN kiTREoZE
SifRe] 87.8%2 714 Bkorn MEHEEZE X
BAol 54.0%. VAl 29.4%, VIHEACl 16.6%
2 gEsian. & Y9 KBA B4 RS
of digt F%ke] W2W KBEAL fh $8H Lo
m#® 2 total cholesterol, total protein.
triglyceride, phospholipid §°l #j#EsAl ¥
Rog @ AU &'V EN MEIEERS )
ool B FRHER oJstd KfaAol i f8H
of v&H im#E e  total cholesterol.
triglyceride®] HEo] M¥meR #A vetxton,
IEmEEY FiEd o) KAl 7MY BE kS
ARt Aok, LUk o2 gl KBRAL
Bl vish wueE, PR, ERS) BEHEel M
°2 #32 ¢ & Ut

I8 & e HIUES st A L
Zigol TEES NftstAdt & WGBS
Bl EMRENE IR AS BNEE] A% WS
CEst WES Haistel ¥t A K
Q ZFe HEAOF &S WHstn ML - B
BEEK - BB OSIRA EaHel FRsliol dutn
st

FEEE KBAY BES ARZRASNTeR
3/ BREERT FIREMFC2 EH3l9
o KEBEAL RIS IH7h el B &
B8 Qe Fa 2w, Thiel BiMgd WEe
A7 dot. KEACl Hlte SEIBEE Wil
9 wfio] Aestd REb Ik Eale kst
TS o714 Fetn @RetA Hedl ol8 Bl
fexgEmoletn Ik, §H FAMF kA R
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71 4 Raso e &S Riksks o] M
o FHS THste e WA SUME WS BB
o] BEH D I FHel TEHA AR g
7b gtk o] REEE KBAY HEMEMFoen
¥ Az kppAe @RS BT A T
SEAFESE &, HIBEMY &3t
ZE ol Slol Bigel ¥t & 4 gl

BEWABHS KA HHINES Wiltshe R
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o] 281 e Mbale] g 4w det
A k5o WS et BRES o gl ti
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Re 32 A olgd £e ot Yol HaE
SRo) IBMElo) iEEe] Msle RS etk B
% BK, JHRIE B FME = AL Hixet
of o& mhsk stn EHe HYsle E, Gk
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Z F#e F= S FE o2 suA FAd
HHE Hge mlel 33 AAUA sel frsol
233} SAlo Gkl & A e @yole &
=3

KIEA #nsgge] s #iFES A8 B9 O Hi
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Fi Fol Solzt @Eoln), &lLe) TEAR,0l o2
8 BIR FE BA REE A% 52 4ad @
5ol WEsk Aol HFolA T, oo s
sl BEMIEOE BESIQCH, oo kB
ASl BB E BRAAG ¥ Jen ss%
VB BERWIRIA BE, %5 BAL g 8
BolT HilTE emeld oS LS BLY Aol
q 39).

HIRABS SO, BE & 38 HNT 28

A, KPR, RER WBE RE 5 1802 B
g @ho2 kKBBTBM AkTFE Wn BAS
g Rejt} o] e fAHeleyt & F U= kKB
HIR da & ¥ KRHBIRS ABRA FER
o] EA Fies WX - Fo2 BEMY
RS kst FST BPIX. T SO R
2 WlEn MKoZ MRS golFe e dut
T Bch ohAl bR ERUCS MiEY WES
matn Afe) Bksh Hite ©2EA o BE
o maERsE R0 AR, BMTE mAd
ko] &ohel dn BETE MRt KRS REY
Tt} olE @] dH fEMEHE BKS Rxstn e
fite) #ehee dEsld Bl B/t EREA BH
& 4+ A Bd. KES BT MRS s
FEFAI D BPI%, BNTFE EReld BT

- 3lEg el &% IEEsHA dd. ao2e K

ATHS BES RESL FRS W Mike
BiES EENA FS 'Fhtol EIESA o] Foix)
A shedl S F @olnh o B2 FiH-
I FeRe) FIA e, B BT, AEBY WA,
BRI fEH BT REEES) Epbeled e RS
Ik 1R, BPTAT AT Mge] HTe
Hifshs e Sol astdl KA Bl
WS sk K3 gl sle Aol
BEAGHS 71N Mgtkol 24¢ ERTE W)
T FHshe Ao # BAS Yol AE ¢
g 4 A BES gmeltt a3 o ke
trEQ T ¥o) Mzt BAS RS AERES B
il AES BN FAREMS BRI
she B AEEMN @ELS uistoz @ oz
AHIET WEREW BRA uletie Ao B
M fishe oha zolzt glen], o] FigEel thaiA
35 148 Higt LEsele dAR.
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Hrgamel iGlel X e 5 7tA Hhid 1
w7t ok e CASgEILE AJie
fgiie2 R, i, PEAE, R BE, K,
Wk, SU, 7 52 S3 oo 4V =8 o) &
Jioll dia) mhA Rohe Rt 2 K
pafdel g KihRe F)fiske Ao] #Astttn 3t
gt 9. ojstzro] HIRE FiRol hE Thkeh K
Q) Kgire] wisittn \Hxidct,

LR 223 Bd2 ¥Fe EF IRE HE
o2 WK, MKV RGKR M ¥ K
g, NS, WIRE Hite, SRR B,
P, i 100,
aldosterone, atrial natriuretic peptide® R/
o] I, ARRL Sk RS HERo2 B
Fly R OHTHSE GRS 7R F ke 2
T, WK, fNKS4, WHE Hettm, HEKoHE
I8} renin {EVEIE,
aldosterone. atrial natriuretic peptide® ¥3/&
o BTHE WEcstAch

o] g =AA B&ICBT WHERGHY =5
Mol digh F®e| ke BEsl7] A% HEes
QR EnE AR BeRLE 9 HERGE
< RS BT} RAetA| G HBHE Re W
S 3Fol Z2A BT BR HERS 7, 14,
2179 MiEelM 4553 EAS BQ v, 4%
vl DTSR M e 25 ek
#ol tislol &% 3. 2183 7, 14, 21R<e ¥
R {iEY ARE B detM BBl
2 WHHAGHES 25 OARRE SR AR R
EAS Milste 4ot dddz & & gl

o] %S AHEA OARE FNRE ARM H
WERrel MRS 7. 14, 21A9  ERBIEoY, %
#obin R OHTHGE R T A IHIEq

creatinine renin

i@, creatinine HliltE,

23

ol JEFMRe ARRE mi 11RE Y
o3 g#MS EHA %2 HEMD ¥mS RS
PN KDEM, RF. Na'HiE, K& Hith,
creatinine HiitiE, WHKS HatthE st

KAl Kol KoHkte s st
o KGSERED MERY ERE HTic2 Y A
olch U HEE PN Rgksld TRE @
B Fhel O BI)E Holz] W] 3 W
fifel #flgeo] Lsith aepM 3 BT A
#iliol gl AT e K4 2 Bh B
o) #fho| ke & 4 ek 2.

EFARA €% RHstA] 3L UM X
o A 2M 9 3MdAM RS BAE BRI
Kb Na* HitEE 2Wele 8 Bing 293,
JMdle HEG B2 BAT. Kb wgksel 8
e 28 fEd WA E B a4, ke,
Reh K* #ttR:, Kb creatinine Hht& e 4ist
BMLE BolA] U

E#EEROA BSRE RS Ko4ME, K
t Na® HHtES AEFY MAPE ¥ed, g
creatinine HHt{E HEYF MME 4o 1
U, K&, R KT OBREE, Reb mEoks et
2 HER 8MLE Bolx) gsith.

EFARA HEMAME WY Kb Na* #
e wostgod KaEm K& Kb KB
&, K creatinine HHitE, Kb HEKS H
& A7Eg LS BolA| gistet

A Aol BE&KAG WEFMES 0T 4
M WE B K4, K Na® HlitEe g
#e (Fes Wile e ol ¥ Hs)
2 %S HIERte AN4ET Kb Na' HitBxE
s MASRr] geldt whebM IEEERel
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A #sELE D RS R Fo Jehde
B B BT fFREC] ddy g 4+ o

eog HARE S tidM #9S R
312 4& HIBRel KHEM, KE. Na® s
K' Hit&, creatinine HHEE, HHAS Bt S
3ol 2X WES Ao HES Bl A

BREE S0 AR BSRE 1R F IR
¢ Na® BtH=, R creatinine HitE S HE
3 e Bioy, AH4E. KB Rb KT B
e, Kb HEKS PRtES HET BEol AN
.

aREE S AEdM BERME B F R
t Na® PftRe HES BmE 1god ALF
%, K&, Kt K PHtE, K creatinine HHit
B, Kb kS Pt HEY 80 At
ol2ig kb Na'HitEel e ANP, aldos-
terone2] BEHT BEio] Sl Aoz W4,

B e Mok W8 T MEREANN 8%E K
#e 28 Na'S BHRKSA 89 F 65%9
Na'& IRfEEy MRy S9UAXse] ok
Roll oall HRIEE™ Henle's loopollA 2 27%9
Na'& HRikstn 23 8% %ol EMRELR S
ojzttt. F# late distal tubule®} collecting
ductolM el Na* HR#e it aldosterone FREE
of 3A A4¥th & aldosteroned £o] & of
de o714 de R Na's HRKsA =
o, B2 aldosteroneol Ylo® W¥E9 Na'e
HRKEA @n MieZ HhtEA o A=
aldosterone> Na® transportZ #ftA1A MK
ERA71E ez fefshl gd

ANPE BRIM  Na® HHES 3ul-10u 73
WimA7le, A2y 3 aREE BELANY &
g Eel AUAA "WolNW LERE RS

ANPY HWE (B#A7)2 ANPE Na'Bh#ta i
WiEe BAE #kgthe Aol 4

BEFVGI RE @GR M+ IEERE v
e HES B Asld AR Bs®E)
% - HERRES 1HT AT triglyceride, pho-
spholipid, cholesterol e HEF #HS Ro
A Uk,

BAREE SR ARAAN BeRDE, HiTES
% 18 T triglyceride. phospholipid, choleste-
rold BHS WEF LR BETANE  RHRHEY
cholesteroldll = AES ML E 20

EREROAM By D RERGE RER
& renin 1EYEEE, Mmif aldosterone MR, IMmif
ANP REE HBH ltsld 83 ML E 29
.

BAREE SR aFoA BRI RN
M3 renin EHEE HES WLE Holx] FUe
U, i@ ANP REE A8 EmE 22, Mg
aldosterone BEv HES M E BAch. HEE
ol IXBFAIME ¥ renin TEME 2 g
ANP RiEe HEZ Bl dded, mif
aldosterone T AES B E 2Ad

Yutdo it ANP7} #@instd R+ Na'®
ftfol ®msta, ifi#f aldosterone IR} ¥ sl
H BRANMY Na'e BRK Bdsln R Na*
Hhttio] sgmetee go] BARE mimKARAA
AR W (FALS M ANP BE #m 2
aldosterone B W] 9 Ao Hoy, F
Bifinize] BE (P f#f aldosterone BEY
B Wl de Aoz 44 & o

A HEY BRE fKaosld B ugREAmes
KBA RBRES taftshe WSR-S M
aldosterone {RIEE w33, ANP WS (BEAIA
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SRS el R AR, KA HERES
i HEsaRe EMS M aldosterone
RS BAAA Ebee] B FHE F AL
s A d2ts oldime Fifm Rt
LES Qo |BKEn

V.%& &=

KA HERGRT AN GRS XD
Bt aARER AmE SR fEg F nE 2 %
BES WY SR O3 2L H6S I

1. Bl 2 HERAGE /R § aRBE
FIMAE el RS ERe] s Aot

2. IFEIRNAM BSRbin 1 3 K 48
BRI, WK creatinine HtHE-S Hins
Act.

3. EFEReM #SFG R HERGE R
F [Rh Na* HitEe Bsiud.

4. BARE E0EE RN RSRE KR F
Kb creatinine Hhit&E-e Binstct.

5. BRBET S SN Rl 2GRN
F@i %M F Kb Na* ghtEe ®msl
o

6. OREH = AR HEFiRE R £
i cholesterol = WA dtAct.

7. EHEARAM B0, BHERME R 3
renin A%, fi#f atrial natriuretic

peptide 2 aldosteron #i%e ¥ st

8. OREZ MR iBolA ZABsb ¥ ¥
¥} atrial natriuretic peptide $EE Hn
don], MG D HITAMNE B ¥
itf aldosterone i) WA skt

LiES] &R oJsld, #sIipd BEAGE
< GREE Sk e g EAE s
o o] & MEWLRHS Mk ANP @ Bin 2
aldosterone IR Hol AF oo, HEHM
B Ik aldosterone T ol T Aoz
2 7 o BEELEY HTAMEY ERS B
g 4 AUt
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