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Effects of Shudihuang Water Extracts on the cGMP Production and
Receptors for Atrial Natriuretic Peptide in the Kidney in Rats

Ho Sub Lee, Yun Cho Yu™

Department of Physiolegy, College of Oriental Medicine, Wonkwang University,
1: Department of Physiology, College of Oriental Medicine, Woosuk University

The purpose of this study is to investigate the effect of Shudihuang(##%) water extracts on the cGMP
production of medulla and cortical membranes, receptors for atrial natriuretic peptide in the kidney by in vitro
autoradiography in rats for 8, 16 weeks. The cGMP production of medullary and cortical membranes of the kidney
decreased after the administration of Shudihuang water extracts. The density of receptors for atrial natriuretic peptide
in the kidney decreased after the administration of Shudihuang water extracts only for 16 weeks. These results
suggest that the long term administration of Shudihuang water extracts has decreased plasma renin activity and
plasma levels of aldosterone modulated cGMP production of medullary and cortical membranes, density of receptors

for atrial natriuretic peptide in the kidney.
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2 AEE Saka 2438 9 olo] WE olAMgo] lod
™), renin 24]Z Ax1511Y, angiotensin HEFA) BHTE A
AT BIPCY. st &7 ABS A 7 Wio)A £
ANFS Eost & goto) siadsl, #0S £X8 43 & Ue}
U ZURMES €7 renin 84T 2440 0] YUk B
2BIGCE &VE SRS A7) 508 AL EF renin BHTY
aldosterone T Zt45)1l, © 3} atrial natriuretic peptide =%
= E7RI 2 ISIA). wieis gERe nl e R AEEE
Ago] KNEEE FHE 4= Urh= renin- aldosterone RS}
ANPS} 435370 BB ASE & & ACt olo] AR =
A HPHg Har wio) 2tz} 8, 165 A7I7t AT Fog &
AEM E9) BHEB]0)4] guanylyl cyclase 8459 HE, in vitro
autoradiographyoll 9J3} 213 ] ANP 89| densitySS &
sl A3 ZHE GWl0l Hadhe vlolch
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1. A8EE
AZE 150-180 g W9 Sprague-Dawley Al BBAE E3} 1L



SAE Bgdo] Y9 g «GMP 843 ANP £830) niXle &g

AR (HEEEF)E, dASEATL(F)E 526 3561

A 2F o]y HEH S0l H8AIR F Ufol ALETIATE

2 g 2183 &S ABHatn st R4ohy
oAl AHgdke ARiE AFol ARSSINTE RutE 600 g
4 1500 mE B2 42 ETiAdo) @i d2r1g dR|s

EISHL 018 TWB53712 BUEE0I 600 M) WPAS
ok AEolo] Eok F4700] k2 BHAA 8, 1657

3. AAAEY U204 guanylyl cyclase 459 &F

AM&AZAE 30 mM phosphate buffer (pH 7.2, 1 mM
phenanthroline /)0l o] 4 T 3lollA] polytron homogenizer
£ A1838lo 27,000 rpm Q& 3057 3 olaig £ 1,500 g2
Z 1027 AN 2Bt AU ED] & 45U G TIA] 40,000 g, 4
TalollA] 6027 ZAMELIEIY HEEE =0t HEER 50
mM Tris-HCl (pH 74)Z AXk] A2 & 93 SEHRlA
sonicationd}] THHZEIO] =T & F#U3} A)7Z] & bicinchoninic
acid assay kit (Sigma Chemical Co. U. S. A)E A28k i
2g BYdich Wl EAIGK: guanylyl cyclased] E43H=
Brown3} Chendl 2r8Mg H8sle AL & AIEE 1
mM IBMX, 1 mM GTP, 0.5 mM ATP, 15 mM creatinine
phosphate, 80 ug/mé creatine phosphate phosphokinase %! 4
mM MgCl, 7} 3+8% 50 mM Tris-HCI (pH 7.6)0l] ‘20| 37 Tol
41 1587} incubationdhk=tl], o|m guanylyl cyclase 84T 9} X}
ol #EB] Yl 1 ¢ MO] ANPE Hr7Isi). RES2 AUHE:
50 mM sodium acetate (pH 5.8)F EFAIZ £ 527 Q428
Sl AENE o o] BN «GMPE EMRPHEEEHS
2 ZX3} £ standardZ AlEE 50 mM sodium acetate
buffer (pH 4.8)71 50| U= Al H0] B2 & cGMP antiserum
(Calbiochem Novabiochem Co. U. 5. A)T} ZIZ EAIE GMP
(10,000 cpm/tube, DuPont-NEN)E AH7}510d 4 CT3loliA] 244|7H
£0t incubationdlC}. 1% charcoal suspensionZ A 715104 4 C
oA 3,000 rpm2 E 1587 A4 EEI8lo} bound form3} free
formE B2]5l] gamma counterZ radicactivitys ZH6H
cGMPZE HEloirt

4

4. In vitro autoradiography

AlZbol| Exlck= ANPEAHQ £4) 2 19 238 THol
7] Y48k in vitro autoradiographyE AJ#BICE. EARID) £X
£ cryostatg A}E310] -20 CollA 20 im FAZ ZHS A 26k
o gelatin® 2 FH Ael$h slide glassoll thaw-mountdEH OF
A3 g BAZIc) A2 ZRZA 9] slide glasse vacuum 21Xl
5oy silica gel®] ExISloIA 12A17HE0 Wat B@sled ZAH
9 Tt & MAAIZIT) Autoradiogram Az f{d] XA
slide=> 120 mM NaCl3} 1 mM phenanthrolineo] ZgHe! 30
mM phosphate buffer (pH 7.2)0] ZAS 88 42004

preincubation@H-}. 010} incubation buffer (120 mM NaCl, 1
mM phenanthroline, 40 yg/mé bactracin, 2 yg/mé leupeptin, 100
vg/nt PMSF % 0.5 % BSA o] £&% 30 mM phosphate buffer,
pH 7.2)oll 200 pM9] ®I-ANPE #7151 £& 8 420]4] 6012
7} incubation3lch 37141 PI-ANPUFE incubationdld S o &
oA ZAE total bindingQZ AM=Cl I8]I  specific
binding &t& Y71 {8141 nonspecific binding #t0] B QTH|
ol I-ANPE labelled ligandE A23)7) WZol Che) (B4
1xM)9] unlabeled homologous ligand®] ANPE incubation
bufferoll "*I-ANPS} gt H71510] ZZ|€ incubationiT}.
Specific binding = Total binding - Nonspecific binding

"PI.ANPY] receptoroll TH3 Zgtol 7@ ANP receptorol
Bo0ld FIXE 2IGY7] AdiA= ANP familyo]] &3l
peptide®} XM Fx7} ZHSE peptideQ] angiotensin 11,
arginine vasopressin, calcitonin % gastring& incubation
bufferoll TIZF (10 M 0]4}) H7IA1H PL1-ANPY receptors}Q)
Aol olEdl Jall BYH T AAEHA YIS ERIsjokt $
C}. Incubationo] £85F ZXZ slide= 4 TY preincubation
bufferZ 13] A3t &, olo] 4 T SFFE 38] ol4t MHS)
o] £Z o] o} Y& incubation bufferE ARG HAHAIZ]
F, 2d AZTE ARSI xR EVIE slideE HZRARICH
AxE xA slideE [Pl}-standard (Amersham)$} 87 X-ray
film £ X0l @S &, 7 o]l Hyperfilm-3H(Amersham)Z %
Zoj] SRg) BAHA G2 F, 4204 10 S EAIUCL
1 % filmE Kodak D-19 @MMOT HsIL AFAIA
autoradiogram& 4%t &0 FHFRE XA slides
hematozylini} eosinCE EAR3lA] autoradiogramoll LIERS
receptor®] ZTAGHE QRE  EISkeH  AKESKE  Auto
radiogram® FHuH By [mI]-standard microscales
(Amersham)& AN23ld o} autoradiogram®] optical density
g 27 nugte 22X 7tsdkt wligbd microdensitometry £
computer programO]i} cofocal microscopeZ 01831 z+ £ X0
UiERt PI-ANPY] Z3t HEE 4Hss) ot

5. BARzE]

A A0 EAH XelE Stat ViewTM (Brain Power, Inc.,
Calabasas, CA., US.A)& AHESHH computer (Power Macintosh
6200)2 AEI6lH 2m p-valuert ZAF 0.05 050l A2 79
¢t Aol 2 AT, HER]Y FHE meantSER FIRCH

2844

1 AZAZS] HEZolA guanylyl cyclase 8T HE
A4t WA th 2729 X1FhY cortical membraneojA] ¢<GMP
WIS 6161088 pmol/mg protein/min0]H M, 1 4M
ANP 7] cGMP 84122 7.53+0.76 pmol/mg protein/min
°og ggaElil, sAg 8F FHT GMPY2 4171016
pmol/mg protein/min0|FY ™M, 1 ME ANP H7IA] <GMP
AL 5352097 pmol/mg protein/min® . EAEE| of

- 491 -



o|Zy -

7 HIskd FY8 HES BEE £+ UAT (Table 1). HY
#14) R 9] X1ARH medullar membranedj]A} cGMP 43412k
7.75+0.18 pmol/mg protein/min0|¥ 2™, 1 M ANP FHIA|
cGMP RIS 77.6911.62 pmol/mg protein/minZE &4 3}%)
Aoy}, £X8 8F BT GMPYE 886+0.20 pmol/mg
protein/mino]F 20, 1 uME ANP FHI7WK| GMP HLHk2
70.58+0.84 pmol/mg protein/minCF & 3lElo] thE 7ol B)
sl 240 Aot BEE 4 JJUrt (Table 1).

Table. 1. Effects of Shudihuang water extract on the cGMP
production of the kidney in rats for 8 weeks(pmol/mg protein/min)
Control Shudihuang
vehicle ANP(10°M) Vehicle ANP(10™M)
Cortex 6.16+09 753+08 41702 535+10
Medulla 775102 776916 886+02 7058+08

Control group, normal rats without treatments. Shudihuang group, normal rats
reated with Shud huang water extract for 8 weeks. Cortex, cortical membranes of
the kdney in rats, Medulla, meduliary membranes of the kidney n rats. Values
are mean+SE of 10 experments.

A WA xR F9Y A1EHH cortical membraneoA} cGMP
ABR}EES 335+647 pmol/mg protein/min0}R S, 1 M
ANP H7IA] cGMP 2JA12}S 6.4710.25 pmol/mg protein/min
oF 43RO, A8 165 Fo79 GMPYS 6.96+
0.59 pmol/mg protein/min0|R M, 1 ME ANP FHIIK|
cGMP 434K 7.29+0.24 pmol/mg protein/min2 F & 515l
of LTl sl Z4S S HEE & AJUrt (Table 2).
HA WA =29 AEMH medullar membranedi|A] cGMP 484+
22 4.26%0.05 pmol/mg protein/min0]F O™, 1 M ANP J
7 A] cGMP 244122 91.88+3.09 pmol/mg protein/minZ &4
oL, £XE 165 FQFO GMPYL 5431061
pmol/mg protein/min0|H O™, 1 pMEZ ANP H7HA] <GMP 4
A 72191049 pmol/mg protein/min® F &4 3lT]o] thR
ol Blsle] A9 ZERE HEE 4 AUTEH (Table 2).

Table. 2. Effects of Shudhuang water extract on the cGMP
production of the kidney in rats for 16 weeks(pmol/mg protein/min)

Control Shudihuang
Vehtcle ANP(10™M) Vehicle ANP(10™M)
Cortex 335103 647+03 6.96+06 729102
Medulla 426%0.1 9188431 543+06 7219+05

Values are mean=5E of 10 expenments. Other legends are the same as in Table 1.

2. ANP receptorol] Thgt E01H Z§lo HE

e WA hETY AEH AFER[olA] ANP receptorol] T
ol Eo|X ZFH9 optical densityy 10916.4+976.10 dpm/unit
area0|Q o0, 8F FEoJTollA]= 114524159829 dpm/unit area
Z {o3t HEZ BEE 4 QAT (Table 3). H4} Wi iz 7
o AlEhN 4=ZHolA] ANP receptoro] thgt Eo0|H ZH§Q
optical density= 2201.0+83.31 dpm/unit area0| M, 85 &
o FollA] == 2613.0+306.99 dpm/unit area® O3t HES W&t

ao

(=
z

8 4= QIRATH (Table 3). H4} WA HETY Az SYHIA
ANP receptorol} ot 5013 ZEO) optical densityw 6871.6%
877.39 dpm/unit areaC| A 2™, 8F S0 oAM= 79254 +570.37
dpm/unit areaZ RIS HEES HJEE 4 AT} (Table 3).

Table. 3. Effects of Shudihuang water extract on the specific binding
density of '*|-ANP to the kidney in rats for 8 weeks

Specific "“IFANP binding (dpm/unit area)

Control Shudihuang
Glomeruti 10916.4+976.1 11452415383
innermedulla 2201.0+£833 2613013070
Intrarenal artery 687168774 79254+5704

Control group, normal rats without treatments. Shudihuang group, normal rats
treated with Shudihuang water extract for 16 weeks. Values are mean+SE of 10
experiments

A4 WA ETY AFH AFFRIoIA ANP receptorol] T
3} E0]& Z§9| optical density= 14247.0+£1379.15 dpm/unit
aread|R 2, 165 FojTollAlE 12332.6+666.27 dpm/unit
area? Zt49 AT BEE & UATE (Table 4). A4} w4 o
79} AlA £ Holl4] ANP receptorol] theh Sol& Ao
optical density= 2981.5+111.84 dpm/unit area®|RA2H, 165
EoFoAE 32995174145 dpm/unit areaT {9 HEES
JEE 4 T (Table 4). F& WA tHETY] 415 SHFHo]
A] ANP receptoroll THgt E0]& ZHEH] optical density= 9168.8
+48781 dpm/unit area0lRCM, £AE 16F EoFolAE
7505.2+830.96 dpm/unit areaZ 2149 AEE BAE = AR
T} (Table 4).

Table. 4. Effects of Shudihuang water extract on the specific binding
density of 'ZI-ANP to the kidney in rats for 16 weeks

Specific "I-ANP binding (dpm/unit area)

Control Shudihuang

Glomeruti 142470+1379.2 1233266663
[nnermedulia 29815+ 11184 329957415
Intrarenal artery 91688+4878 7505248310

Values are mean=SE of 10 experiments
z

BoalolAl B2 WY JIx B0 weul 419 Be
Fasle A7124 BEAKRY BRS AdsiLY, ®F L £
A BOZ Btom, Bol PRSI Y= B HRARY 1§
A Wl Yrh olEd BES BiE BE 71x71 "o
BES ABRKY TEOF, 2} o] WY BRERS o=
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SAE Hgoo] wilg AFU GMP Y83 ANP 8ol nXiE g

ghe BaE0 7 AAXE ASE, JA U9 ARRHA &
& B ol £31AL 1 ol giE TSk 7iEel B(NSE
A Q4F7t He Ll T £313 I #o) 88 FoskeE 7
Goll BK2EA AF7) He B2 4% 28811 435 Morst
SBEN Z4H 4ElgsE FAANA Fu A€ Yok, 24
Y5l Aol LXE Boll S5l BRS BEpE oA #
BHOE Bag BREASY BKE REA 1L, ET BKe D
ol #BBI] Ol ZA RS BHBINEA ZE0Z LBS BR
Sk LBE AAA S, TIE e E Bl HiR2 450l
o KE BRESITYY. 1 B0t 48R 95k, &2 B
Aol 9Jal Adioli] BuHlElE ANP 557} Z24sks A2 8
Mol LS 158 TEE £ Aem KRAE YBske AL
Z 2gsigon, M) suiXges Sngy Fojo Al
% aldosterone mE8] HE0] A2 4 NS BHE HE
Bl xlolgtll AEEIC) Renin-angiotensin mechanisme &
olo] 225 5118 W AFTEAABES |AGH= 71FoILY. o]
ZEHE YEsl HHERA $por FAFHOFE AE vk
Na+ B4 S £H3l @92 |FAGIL NS TEIH
dae fAslke ALz gedd  Urt Angiotensin I9}
aldosterone2 24%Hol7] 7|Hol| 93] RAEF D, angiotensin
09 28 A9 718 Aest @d4% EZZ Aldosterone
2u19) AF Al A=Atk Aldosterond] #Q7]52 Nat |
ClL9) L8 SAGHL AAY] M pHolAl Nat ERE 5714
7|, 8ol oot EUXEIE YAII. ANPE Zgt olkY
Na+ sl &7, ¢zis) &80l lom, AR AVZA o
88 £7111711, Nat+} 29 MELE GASI). & Aulol4]
EojEE ANPE T 4zl {Xof £33 71
renin-angiotensin- aldosterone A|9F= ¥it]9) Aigre iy,
&73 ZY2 A9 $AUAle BAE i) BR3 G

€ 38l renin-angiotensin- aldosterone A9} ANPQ} 415 &A=
KMEHE TPE 4 AL Aol 3Tt ol2id Al
Soll4 5% e sl BRE #ohs i okoZ R
£ AR tEo 28 NENES AR #E HinmEol
I e el EES O, BEOE #IlR, HBK fEE,
BEGOIY WA ATl Jom HEEEY EgomPd.
A2 A FastEa 2128 U ol wE olxAEo] (
on’, Lee 592 X8 WYAUS T v} 1R A SWo) XF
Bosiie W £X8 Fo Al L@ AlA AR 24E)
FACLt & & Nat, K+, (- shEES E71519.2M, renin £4]
ge zasita sidrt =8t F £72 X o] angiotensin HE
G40 BHTE AAMSIIL BUsIETE A2 SN KE B
A8lA A4 18t wiijel gto) sladdh, olzst LlxEe
8% renin 4T 240 #Rdo] Jrhil HESITE. |KUlA
e ZujRgee] Reke Sx1golnt 20 4EA A8 1
o WA A SUNSHE T FAHE ¢ £ gelo) ahdsh,
ol&gt -2 ¥Z) renin B4 9] 74 FRdo] Yot B
31, &2 AKHEE 9 F XRY LY = €8
aldosterone®] &5 749} FAJCHL 3111, 8 52 ARy
A WAo) REHEE B Eee 39 &) aldosterone,

ANP 5T ZA48INtiL Basiict X&e g4 Wi &
717 A7 B8 &Y 2TE HY YAY DX Rl FollA]
= 8% renin 45T W #Z aldosterone, ANP S+ HES
HOX] U2, sAE 8, 165 FoFollA] &A renin 4T
¢} aldosterone L& ZA5IHa, 83 ANPEL= E7HIY
T} X E0) renin HH]E AX|5IL”, angiotensin HEF A &
HEE AMs”, ABE A4 1Yot wWilA AT oA @
%ol 314510, £X1@ oFEo] YkS BHAIF) L @3 renin
SHEE AR 219 2ol B m X ©riz MR
£ 8% renin E85E AAAFIH, AT FAX renin-
aldosterone systemZ ZAA17I1EE HERO tF oKl (g2
renin-aldosterone system& AAEIE & 4 Yt

2 U¥ 2 8 renin, aldosterone Wlol] HEE F= A
2 29] eh2EollA9] guanylyl cyclase 84 Toll <X A7)
F071 ol g FEA Yoty] sl <A8S 8, 165 4
Zt 2ot 11 23 2413 8F R HC) 1657 RojTolA
Zzaol digld 249 HEES HAch EF A& W ANP
receptorof] thgt HolX ZEHE Mol Fi 8F R} 16
F 2ojgtola] tizol vlgld A& W AR ST HoilA]
A0 kg HHrt 2 48 FBE ST EH AAs £
ol B3, renin-aldosterone systeme AA Iy H Y
WEES E ol SAFS UENZY HEZA guanylyl
cyclase 459 A1Z W ANP receptoroll thdl E0|8 Zgho
@&re Z0] renin- aldosterone systemil} AA7IEo] BAdh=
HOZ AlRFT}

a4 £

=AE Agd B3] B} 4 wiao] AEM 2] uhg
ollA] guanylyl cyclase 459 H%, in vitro auto-radiography
£ E¢} 417} Wl atrial natriuretic peptide receptors®] densitys
ol m|xl= gakg JEsI el 22 EARE IUct X8
8, 167 Fojatol Al A& U BEEo)A|9] guanylyl cyclase 4
TE 7249 FEE RYon, 5| SA# 16T FoiwlA 4
Z} Wl ANP receptoroil thgt E018 Zgt2 418 W ARG &
WA 4o FAEE BRIt old9 FME Hob E%F
renin-aldosterone systemE HA|dl= A2 Az TR
Elol| 4] guanylyl cyclase 4ol FES Foi AF7Is Ao
Shz ALE A€
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