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#4748 tdez 56 AREHAEZ HAEH BYE FEF g TEES AHAA AR
71 A&t tg UYEE wde BAH zHd B AYelxI2E(ANP)S 7l5S ¥F
ANP 5% 9 Z} 3F7]A49] ANP mRNAS HEE 38 Heotstazl 3o

A¥L AMF 300-370g9] Sprague-DawleyF 3 JFHE ddez Bo+% F(sham F)
9} 5/6 AREAA FHINPX F)Z Wy9lth Sham A% NPX e HF £¢ ¥ 634y
0.45% NaCl €94& 259 F¢ = TR AHHS) F 1A LY7HEF) ¢ A8
AA A2 47 A YAk ¢ F 85 ¥F ANP 58 AIHYHoR AFIAn
ANP $42A 9] 3L %P 9948 ALY 9AN-FHEALANNSE $3] ANP mRNA
o] Y5 vusgh

HAF ¢ 8F o FF3 AT FUYT Aute= sham FHeol B3] NPX+HS FHelA F
7atgiel. #FE sham Fof vl8] NPX FEoAM AFe 77 AR, 19 £ gL
NPX #HEAM F7H8t9la NPX+HS HelA o fo 718 2ot 8443 FH¥T +
2 hematocrit® NPX #HEIAM #4389k BUN =& NPX #HENA sham HERT #9
Al F7FH%ch. 8 ANP F=% sham Fo H)8] sham+HS FHlA fod F718& B2
o, NPX FHEANME F71 FFe] ARAT 48 A Fe b2 AP Atoldl Fo7 Aeole
gtk ANP 49 ®E2 ZHd wte} Aol7k Uk AWl MdA HAeg € 1gE A
# #¢] ANP mRNA7} sham #o v|3& F718le= @doldtt. 44 ANP mRNAE sham
Fojl vl8] sham+HS #oM F7lstd oy, NPX+HS #& sham+HS #el vls 2de| 7
2319tk Aol E 4T dEFe BAGlel NPX FHEGA Z4ste Ao, &
3] NPX+HS #FE& sham+HS ol v#] &84 Zh&v AFelM= sham+HS FHe
sham # e ¥ld] ANP mRNA7l 71552y, NPX FAdME fosx] €2 F719 A3
HPARE NPX +HS #HAME & 2E 279 YT vls] 2318 Fo8A #Fi3h

olate] AME NRFHAEZE FE TAHANREH gHAAM nFE HA+ @37 A3 ANP
dE fFod WEe] glo] AFeA ANP @49 #Z4E zHstd A9 9 Az FH o4
3= 413 ANP Z3A9 98& AAIFIE 8oz FHEd Aozt Azdr

A x99 a718 9 FF3h= A 4d(nephron)el 3

M L HHE F7HA AEdg 2dA7 R, I 4

AFAE FE3E FEUEY Yoz LJFHUS

A .24 A &(subtotal nephrectomy)& Al3He] 4 fl g g FeA A HAY 568 FA}E =
AR AAE DT FT BAF 194 3o] WAYARAL Byoz Bo] o] Yo

Agviet olskeyet g ety UYEFO| 22 AEode Fad £A2ZA Ay A
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Aol e JEF wijdo] A o3 HA™REA =
Aso] 99 GES A7 sz AW AAH
EFY Arodze d43A FA8 & Yok 3
gk A AWol gl Afols QA o]
Uyeg 247 7Y #xd WEe) 2B + AW,
E3) AR A ga d¥HeR fTE TERY
ANME AtFAdago) Bastn J1eHY Alde F
A 7ag JEF 7¥ 244 ¥t zdgHe, o
ol tial 71%e] Folgle AL YEF Hide] F
JEe BARsol $EEgn A QTGP o)d
o9 A9 YEEF HA Frbde AMFACTREE
Z7MX 718N AYA=HY JEE AFTE A
* #8895 UYEES Hl4d ARl BHE Fe]
ga AZHANY. T FolH Age] gAF Frie
VAR AAH o3 AelA ddez FuEHE 4
Hlo|&r & Z B (atrjal natriuretic peptide, ANP)o] &
2 A% vAAgd Fdse, 1 e i AT
7} AT Y ® ANPE= A&l A atrium)e]
AaAzold FAETE Aol 2AHND, A
A1AA NHolg MELezke] Frie oF &Y
oz gH|Fe] ZHF ok, YEFm w4 @ U<t
s A9zt ot BaEAge .

HAAA HolFe] FEFo]l A7 ANP
ojd Qe FEIE ZAEY) A8 NPT 4R
A3 Age "o} Aol ANP B &3
Z3tg RAo] yREogtt ¥F ANP FEx F7st
AW 2o Wit go?E wasl gled, Ade]
ANP ¥%d dg Axs F3H3 ¥WFe] gt B
B Wy wr g% ANP7F AgelMek @4 £
HiE Ao] ohm, AAulFel A7zt ¥t e
A= ANP 4ol Z7idote AS ¢A HIA
om® Aoz AsF 2E FHY AMIFRE X
s =99} ANPY HZ 4 #7159 sl A%
Doz ANP7F @4 Bulgche Zo] LA ¥2,
Ao Bz AaRet A%e) ANP 23 7%
o) 3 A7) A3 Fol qlrh

waty o] AYdME HAE U2 56 AFE
HAEE BAHARAH BYEE FEF ot Fo Aol
Zo d¥ GET B %9 dBE2 HHAHA WA
20 ngE 4371 ANPd vlxe 984S #F
o, 213715 Azl g UEE wiAde BEH =
o Feldl= ANPQ 7|53 489 wWzxE ¥F

ANP = 9 A, A4, Alds aeln A3eA
¢] ANP mRNASY ¥E& E3 votstanzt &g

Nz 3 Wy
1. AEXE W AREEN F R

AL A% 300-370ge) Sprague-Dawley®F FH
U3 E ez no+e FHA(sham F)et AF-EAA
FANNPX #)Z U¥th NPX A& Gretz 59 %
Hol| wel frEsged, 24 oA G Gf FF JF
9] lecm 9@ AAdA %F lem old2HE 1-15cm
olz) WFow MRE AMSY S AP =EA
7 & %Y 2/38 AL 14 €5 AL, 1
Fd Fo HH FF HIYPoz $EUFY AF
WA g g@e AFEn dEF AFAAeS AY
sto] AAM Aol 5/6E AAse AREEAEE Al
5tgch Sham #HE ether w3t 5% FJ2HL
2 HRE A/ F NPX A 8% 443 &
& NAAEE AYddne FIT 4 4L ¥
F H2Eg ALY FA

AR F ghgardes AP fAHA
NYE MHo wE& ANPY =3 FH§E$ 1B7] 43
ARFES UVHA 22 Upddh 94 4F €
F AA 8F Feel AP AL Alas £ H

¢l sham #% NPX #A=2 Wridd. nEE AH9Y

EHE 27 98 sham % NPX FE Fol +¢€
T 65 UL AN 9RL A4 dE TFAYH
B Aol 045% NaCl 448 25 B¢ 4Y8 =
42 A3 79 sham+HS #s} NPX+HS =z o
A Rt AYRFEELS AL 2312TdA Fof
122417 Z2A8 == WollA AMSE AT

2. SRSt W MY A3 WY M

FAEQ 9 Autge 248 HAF YUY FE
% 8% ol ether "3 alol By iz JielE &
Aqlsln W) AF3Y Cardiocap I(Datex-
Engstrom Co., Finland)& %3] 71&3%, 1lg hep
aring AT FA7)o] A4S AR

3. @99 #4 % BUN &/

NP Yo ¥ ¥ £ 2 hematocrit
= CELL-DYN(model 1300, Abbott Diagnostics,
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USA)e.2 A& A7% ¥3te] NEE g9
urea nitrogen(BUN) ¥%& Diagnostic Kit(535-B,
Sigma, USA)E °}-43}o] 535nmse| oA vl
3tk

4. 8% ANP Sk 53

¥4 ANP 5% &3S 8 A¥8¢ €9 2mL&
4T B2 dARENEDTA, lmg/mL; phenyl-
methyl sulphonyl fluoride, 10mM; aprotinin, 500
KIU/mL; soybean trypsin inhibitor, 50 BAEE U/
mL)3# EFF F FA) 4TAHM Y4EE(1,000Xg, 5
)3t @42 FEsiel 2 84 ImL& Sep
Pak C18 cartridge(Waters Associates, USA)& %
A7, 60% acetonitrile®} 0.1% trifluoroacetic
acid®2 & A&¥E F&3td 5 A2 § -20T
o B#slgtrt WAFE S ¥ (radioimmunoassay )
o]-8% ANP Kit(RPA 512, Amersham Life Sci-
ence, UK)Z AZF3}rh

5. =X ANP mRNA i3 &3

ANP @A GAle] A5 & st al ether 3%
oM BE Hjjste] YL HEdPon, FERFAH
AZ FH4E AP ¥ AP HESAG 3L ¢
A F448 FEsdd 28 AEFEY A4
& A2 ¥ WE A HE A& AFEHEE
23 AAsQAY A& 3 2Fo] 2mLe] RNAzol™
B(Biotecx Laboratories, USA)E %3 Polytron
(PT1200, Kinematica AG, Switzerland)2.2 22 &
A3 A F AA RNAE &g 2
RNAE diethylpyrocarbonateE 2§ FHo =
o UV spectrophotometer(DU650, Beckman, USA)
2 260nm THAelA RNA 5EE ZAsty, -20Tel
BRsgoist AMgstant ool A% Al Sig-
marHUSA) AFS M3kt

ANP mRNAE EA37] 93t Eg A
RNAZ RT Kit(Promega, USA)®} PCR Kit(Perkin-
Elmer, USA)E AHE3 GAHA-FTHELA NS (re
verse transcription-polymerase chain reaction, RT-
PCR)E A#3ltt. PCRol A% primers 20pM
2] ANP(sense :5 ~-ATGGATCTCCAGAAGGTGCT-
3'; antisense : 5'-CTGCCATCGTGGATTGTTCTG-
3')2} GAPDH(sense : 5 -CTGAGTATGTCGTGG-

AGTCT-3'; antisense:5 -ACAACCTGGTCCTC-
AGTGTA-3)9 5 /& °|&3¥th RT-PCRY
cycle ¥ 2x2UL o B9 2L wPom Fe
o, DNA thermal cycler(Hybaid OmniGene, UK)&
¥p-dCTP $H4948 AM4% RT-PCRE A&l
t}. RT-PCR A28 5% acrylamide geldlA A719
E35td, o]& A "o =EFAA AW F §9F
EAZ7)(Gel Doc 1000, Biorad, USA)E °¢]43}d
Zt dg 99 F=e WHE FAHsch ANP
mRNAS®] g+& Ztzte} GAPDH mRNAC] dig vz
vebllon, sham+HS #, NPX #, ¥ NPX+HS
Fol zt zz'd ANP mRNAE sham o g 4
el goz EA Y

6. AN X7 A2

2% Zzte] g Yo BFOAE FAEY
ooy, 7} HAYF Ato]e] A} ®laE Student's t-
test® B8 F94& AASA, FANY FogHe
pZkel 0.05 mvtoe g Asigich

4 o

ARBAHA £& T BRI & F 8Fof DA
7zt 27 A8 A8EL Table 13 2t JF
FOge RYEL HAT FASAM YAz F7t
e AFE 2yon, 53 NPX+HS #e 37 ¥
Wete sham # 9] 82.4*+4.30mmHgel d)&] 101.3+
43TmmHg 2 §28A(p<0.05) F7138 ek Autes
AHE HF FHelM 43t Fiste Aol ARXAY,
Zt AFEE Alojol Fog xtole AN

Y4 FL sham Fol sl WHAE FHEC] A
2 @& Ao AUURAT ZF AT Aol Fofd
Aol Rk HAPFEE NPX FHEANA sham F
o wial #F93A(P<0.05) AA3tPow, NPX+HS
FE sham+HS ol v F23H(p<0.05) F2E
etz 7+ 25 AlololA 4T dEFP ge
o] ¢1%1th. Hematocritl= AAAE FHENA
sham # o ¥vl8] Z43sgen, NPX oA sham
FHr}h §2lgH(p<0.05) #Farl AATh

F& ¥ 8F By AF IS JdAE AE
o] sham #o W& F77t A%k, NPX #7t sham
Aol wd AF F7bF {8 A(p<0.05) Fgte
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Table 1. Biological Parameters of Sham and Subtotal Nephrectomized(NPX) Rats after Normal or High

Salt(HS) Piet -

Parameters Sham Sham+HS NPX NPX+HS
Mean arterial pressure(mmHg) 8241430 97.7%+6.36 828+6.42 101.3+4.37
Heart rate(/min) 198.4+23.27 243311167 204.3£6.12 222.0t16.62
Hemoglobin(g/dL) 142%0.14 13.8+0.47 12.0+1.02 13.4£0.62
Red blood cell(10%/mm®) 7.7%0.18 8.2%+0.13 65+045" 7.1+0.23"
Hematocrit(%) 355%0.33 385%1.55 33.9+050° 34.8+1.47
Increase of body weight(%) 136%3.12 15.0£1.55 50+1.54° 85243
Water intake(mL/day) 438x2.39 647867 832+4.03' 1188+1297t 1t
Blood urea nitrogen(mg/dL) 201+1.92 241%155 516+296" 405%+8.84"

Data are mean *standard error(n=5)

*p<0.05 vs. sham; 'p<001 vs. sham, "p<0.05 vs. sham+HS, *p<005 vs. NPX rats

NPX+HS & NPX #d &M =3 o AFo
Z7hske Aol Y 2 HAFLE FF v
F iAo 1393 FE AHAFY 19 HIAE 7
E2ilgev, #¥ HFHFo| sham+HS H(p<0.05),
NPX+NS #(p<0.01)$} NPX+HS #(p<00l) 2%
|4 sham #Ho HH /It F71E 24T EF
NPX+HS #E sham+HS #t NPX #Hel wjs) &
28t A (p<0.05) 7139tk BUN Fxe AHA"
NPX #E9°] sham FE} ZA F71E9 2o, sham
#o vlsl NPX #(p<0.01)$} NPX+HS 3 (p<0.05)
A RosA F7EEAR AT RPN we
ele Mt

3 ANP =& n9E AH A7 A% d& A
#H FAug F7189d. Sham+HS #HE ¥4 ANP
¥%7} 206+259pg/mLE sham #9) 80+103pg/mL
of B8] #93A(p<0.05) 7t NPX FHellAd
T 27} Ao AUNATW sham FH FAT 3o]7}
giglen], NPX #9 119+24.8pg/mLe} NPX+HS
F ¢ 156+696pg/mL Aboldl H2F zole T
(Fig. 1).

Sham #, ARE3A F, A4 9% 43 A 29
2 RYE HH FAdAM ANPY DAY HEE T
otal7] 8 AlHE A, H4A, ASsHE 2 A
Zo] ANP mRNAS9 HE FFe A e} 3o
7} ek $44e) ANP 4 & sham #HolAe &
de 71EoE #HA THEAsE FF ANP 529 ¥F
I fAEHA ngE AH HeM HTEHoz Frts)
= Aggolud. 4] ANP mRNA @&8& sham
#Feol vlEEH sham+HS #H NPX+HS FHelA

300

200 4

100 4

Plasma ANP Concentration(pg/mL)

NPX+HS

Sham Sham+HS NPX

Fig. 1. Plasma concentration o atrial natriuretic
peptide(ANP) in sham and subtotal ne-
phrectomized(NPX) rats dafter normal or
high salt(HS) diet. Data are collected at 8
weeks dfter surgical operation Data are
mean and standard error of five rats in
each group. p<0.05 vs. sham rats.

ztzh 18%% 22% FUksigen), NPX Ax 11% 3
7¥st g cKFig. 2).

A de] ANP mRNA 288 sham Fol vl&] &
E ARTANN SUtste AFgellen, 53 sham+
HS FolA Ha 59% < ##(p<0.05) F7HE 1
t}. 3tA g NPX+HS #E sham+HS o vl& 2
88§98 AI(p<0.05) ZAHATHFig. 3).

AlAbstE9] ANP mRNAE ANAAE NPX FH9}
NPX+HS FelA tlZ sham ol w3 Z7 15%
9 14% FadE HFgoloen, 53] NPX+HS
£ sham+HS Aol H& #23Hp<0.01) TH A
&% JebickFig. 4).
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ANP et L
GAPOH st st st b A i i
A
1.5,
S
s
P
ac 1.0 T
€
I
(=)
<
¢ 0.5
g
a
=z
<
0
B Sham Sham+HS NPX NPX+HS

Fig. 2. ANP mRNA expression from the right atri-

ANP

um in sham and subtotal nephrectomized
(NPX) rats after normal or high salt(HS)
diet. Data are collected at 8 weeks dfter
surgical operation. (A) Representative auto-
radiograms from four groups. (B) The rela
tive mRNA levels are mean and standard
error of five rats in each group. The densi-
ty of each RNA sample for ANP was nor-
malized to the GAPDH mRNA. The mean
corrected density values were further divid-
ed by those o the sham rats.

GAPDH  ons qeed quus tgmee A D G S

>
g
°
;

ANP/GAPDH mRNA ratio

Sham Sham+HS NPX NPX+HS

Fig. 3. ANP mRNA expression from the left ven-

Aol el ANP §42 sham Fol H]3j n4#E
2 A3 sham+HS FHoNA HE 39% F23HA(p<
0.01) stk ST AE8A ¥ 3
NPX+HS #+ sham #(p<0.05), sham+HS

tricle in sham and subtotal nephrectomized
(NPX) rats after normal or high salt(HS)
diet Data are collected at 8 weeks dfter
surgical operation (A) Representative auto-
radiograms from four groups. (B) The rela-
tive mRNA levels are mean and standard
error of five rats in each group. "p<0.05 vs.
sham; 'p<0.05 sham+HS rats.

e HHE

ANP mremSedibumi N
GAPDH et Gned e st L4 7 1 " J
A
1.5 4
o
g
<
£1.0 1
€
I
0
z
© 0.5
o
=z
4
0
B Sham Sham+HS NPX  NPX+HS

Fig. 4. ANP mRNA expression from the hypothal-
amus in sham and subtotal nephrectomized
(NPX) rats after normal or high salt(HS)
diet. Data are collected at 8 weeks dfter
surgical operation. (A) Representative auto
radiograms from four groups. (B) The rela-
tive mRNA levels are mean and standard
error of five rats in each group. "p<00! vs.

sham+HS rats.
ANP Syt R
GAPDH - thowie: o timip® A A
1.5 1 *
]
o
< 1
T 1.0 - T
€
T
[a]
<
g 0.5 1
a
=z
<
0
B Sham  Sham+HS NPX  NPX+HS

Fig. 5. ANP mRNA expression from the kidney in
sham and subtotal nephrectomized(NPX)
rats after normal or high salt (HS) diet.
Data are collected at 8 weeks dfter surgical
operation. (A) Representative autoradio-
grams from four groups. (B) The relative
mRNA levels are mean and standard error
of five rats in each group. “p<0.05, 'p<0.01
vs. sham rat; 'p<001 vs. sham+HS rat;
p<0.01 vs. NPX rats.

(p<0.01) 281 NPX FHA(p<0.01) 5o w3 F9
8A ANP #4el Asl=Uch(Fig. 5).
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il &

UEZLS Axddel Fagd 83 F9 shiolH,
AxEgote AYst=d 2 J¥L <9t A4
AN HHse YEES %ol Y= A%
A YEF uldo) AYsA ZHH 3 YT
EF% AExdFo] FASA, A g
EE 732 4o 4% Axd uet Aoyt Arinz
ARA gAM JEF AT F4F A 240
ogf ARA AgdXE 715e st Ade £3 7
&2 AM AFH dFgo] At AW YEEF
9] 3t YejFe] Frtrt x#Eo ntol {w
2 4 9om® oy FFME dolgle A9 7|
4 32 53 @9 A49T YEE wdE F34
713, 4% P@29 §FE AT AM9 B
wh-go] A4rjEd o] #go] ANPE T3l mizjgdce
Zol 2A= 3 UGS,

ANPE AH&ol 4ol ATATAAN FEvjgde
Aol 2 o F2” MESAZ 3P &Y A
Bz 24 ngg®, 29 4347 a8z A
23 FoA X & AYFBY APl Bl
z7}slo] €3 ANP %57} Z74te] nasga ok
oldl ANP #u|g] 7= Az AU At F71
o osf Awrel Mol AW  AUE Al LA
99 A ds NWHFF FUL AATA A9E
7} NAn#e JEF AFFY #HA T8I renin
ARYAEA AH ZL3t renin BYIE ZAA7IH,
angiotensin I A4 2 aldosterone AEFHL A3}
t Z4e s 27 Ao BAFE #AAT ¥
e AANTE AR Y Aoz dEn Yo

o] Ay o]-#§ 5/6 AREHAEE AP 49
#dM sham H wisiy Heje] AMLF HYT
49} hematocritd ® AF F7H&9 F4, 28R 1
o 45 Aa37 BUN ¥:E9 71 Axd 84
A JAHow AFHE 4247 XS o] =Y
o] AR AN AFFH mygog elFdivin 47
o} 2gn YT FULL sham Fel #l8 NPX
dAE FE3E WEe gl wid, agES AT
NPX+HS #olM F9gte] FFAH o2 o 20mmHg
Z715e §9F ZAAE BY AL o] 56 AREA
A% RYPH ARAE fFraiesd ol n¥Yol

F2% ARZ FEY ol 4ZAY, o ARE
AAE ¥ UES HAY) weh Fucty) FhEo)
o)zt A7icke B39 dxsie] WAL Fol
DGR Aol o AMYFe FUt 2] A%
o O $& BYgg F oz mAg? Axz Ax
BERHAENo2E 8F B9 oM 7] 15U
Fugte] Flolglole fY¥ WEE #AEY + 9
At A7)% Foe) AEZ o]f3HE BUN 558
sham #ol ¥ldl NPX 7} /9% F718 2o A&
Aol old ThAAIR A o] F HiYd AL BE
s Uen® AREAHAE F AR 43 A
BUN %7} AREAd4 £ 34 48 A3 F v
3 HEHoE 033 7Aad AL a9 HIAR ¢
g AEoe] Frle o ATz JZIR”,

ol AMHolAH sham Fo nIES HHAE
ANP 5%7} #938lA Fristgct AddEHdA 2

2 MHAA ¥F ANP ¥ko ¥WEg #23 Ay
AHPH zo APFEBB BN ANP ¥571 5
Zhdche Bart gon, oYl Yo A dXH
= A7t BE AY ArlFselA 9F 4FHd F
7 AFE 8 AusA 2FHAAT ¢4 Jls
@ BuEB 3 o] TPR HHd o3 o= A=
A Aol F7Hg Aol ANP £8]E ZAA AW o}
EEFFL MY Aoz Y. X3 BIaAE
met nPE HAHA €% ANP Fx9 ¥ dAg
AFRE HolX GE olFE FAF IR Fo 7]
3 2Eln g8 FoA9 AA e we}t zbolrt
A7 5 A ddE Yept Y,

56 ARBEHAAEE AP F T ANP 5x9
wxs #F3d 43, ugEe 43HA2 NPX+HS
HA A A4 98-S A3 NPX FHel vs) 374
o2 o F7hslge AREEAEE MR EE &
2§ £ 9P HAIANAE ¥F ANP =7 F71
gohe BRE>1"Po) gRPoltt TYAR AN
oA ¥ ANP Z7he] €& o8 714 89E0|
Zggc & AFAA Av)e Fho i BRAARE
F ARE B3 uld 715 At og AMdF F
7tz Q8] ANP 2H9) 717, AadAe] ANP o
Are] A&} ANP AA 5842 down regula-
tion"o2 ¥F ANP ¥%=7/t Zvtste 43S B4
Aoz Aztdct zels AHA F 298 AH FHd
A A& ANP =571 &0 718 AR whgdAgAe]
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&z tisle PR MIATezz Ve ANP A
A 48#7} down regulation HH*® GEF 4F
o gt MABe] F7+ AN 28T ¥ renin ¥
%9} aldosterone ZAAS) oA &7 A
vehd Aslel Pzdck s 9es ¥ sre
WEgtez ANPe 23 24g AR #4ze AL
A7 A FHoldk AZEN, AY WA =W
st F8 F7loMe] ANP 23 7|5& $E3
oz #Fs: Aol ANPY 715E FHetdled F8
g Holete 9o aAs T AP

AR A ngE M3 gE& 4%, 344,
st @ Ao ANP §49 WES =4d o
g zoj7t AU, $AMelHME ANP mRNA7ZH
sham ol vl Fog Aole glo] Friste ¥
o)gith FAAel ANP mRNA7} sham #HelM 2
B AAE Z/HEAAY, 22 Az 198 AAS
E AREAAY HAAME sham FHell s {23HA
Bgol AsHUDT. ANPE Al I9d Z2o
ohvn] Atel9e] zAqME §A BulET, 4739
ANP 4 2 ¥ulg 71 2 deid A5 439
AR, 2F7A ANP @A) &g A7 FolA
AR AR Lo % PARA THAME YEF
3 R FH) 9% ddFe] Frtel Bk F7H
7} @AY 4w ANP $4o) F71E Holgde 1
2971 9 Axolm FuAEsL it HHAe
ASAME BdARA myuchE AN FErE LA
He 284 ARA®3 A41894® Fo 2HA
ANP @4jo] Z713the EuEe] Utk o HHNA
47 ANP mRNAZF AA&E Be g ng@
AH AoH 47 S/ Az ¥EE 1Y RS
TN RN A o 9% AAFY S 7%
g ¥4z F7 & YA FEsHY St
o) Azt Ao ANP #§4e] o] F71e ez
QAP0 A ol AP 25 FUY nPE
43 234 98 ¢H Bag 84 4ARdont A
4 3G gol AFAzte] AXA DAY APUF
2AEYL Holgtn BUHA FEt 2P g
AAA F ngEE 4HA7E AL FAd ngE
AHAT Rl ds FAA ANP §Ae] Astd
A& ANP7F F2 7] gl @t 3 o4
F71Hez GBS F43H ANP |99 renin®
aldosterone & ©& IRV NG zHe] F

o kI

2 g7]He] Yok AMEE Tejsfor ¥ Holgph

Ald3lRel e ANP mRNA2l @3] sham
9 Z$d vd] NPX FolM zidte Aol
o, B3 AldA F ngREE AAT A o H4&
3k 33 AAAANME AdEEAA ANP7E 7t
% do] wAUMN AAHAZED & JARWANER
2 2tgsa AdPn gge) =dd JEg o>
W Ngspe] ANPE Tz 2FdAe] 243 gz
o, A%g B WA ol ARAHA Ao
owAM®? ddms %A FE 2dd B
Adate A7 2854 JANIFY, HeA an-
giotensin II£ & A& F7HA711 ANPI disl)
AgHoz gL WP FEHoz ANPE F9¢
se g¥ ARPo) AP ggm dYPze=z
BPANRA Y Ho] ACE 9 4ES FYshd =
o] ANP #Ae] Z7}8l9, angiotensin® 2& Z3d
F2 o o3 HoMel ANP 9¥e] 2HHE 39|
z9d v YoH? o)y AYe AREHAEL AY
& HelN 9E HIAFTHE BAMl FE HAATol
sham #ol ¥is] Fo3tA Frisialx, AQEHe
ANP Aol ZAdch o] AR o] A¥AM 3
Y 2L A= A%AIY sham+HS Febes o2
A HAARAS o AU JEF o2 ME
A FE7t Z7HEEA FFA4A 4 ANPS gt
A4S sl FolndZ2E ZAHAY angiotensin F
AL A¥o] FzHo AAdERe] ANP =dA 9
Ao Aty AR HYPP P

NAo = sham+HS FolA sham Fol Hl&
$-2l3 ANP mRNA 239 ZF7i7F 3%ich AT
AAA F 19E8-S 4FF FAdMe o2 BE 49
o] vl ANP mRNA7Z} #93tAl #aHU A
3 oj9)e) 4z NFo] ANP HAd Fi2Hez #
o5e'?, AN FAH4E ANPSY 715 AAolA
FHY ANPAHFH AdF 2dEE& e 71ed @A
paracrine 32 autocrine 71522 renin°lY angi-
otensin [[9} Z& HAFFEA ojsf wd &L
st AYFFE A s NBFY AEzH BH
g} AAE A 5% YEEF wjde zHd ¥%F
ANP ¥x=xr} A3dA f4dd ANP7E of 2H@
gdo] UH?. ojd HYolM sham Hol nEEE
AAAN7IE A9 ANP #40ol Frhstget, o
YEE ujde £3& $3] FAHoF ANP Aol
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Z7t8 @4oz AZEck”. A™AR A¥F NPX
Follx e Axe HEE YL sham Fol v A
o] ANP Aol ozt Z7hsta F9ste] fofstA
WEH A gdd AL YARAH] FREE HFA
A A7 YEEY] 3 9 A Frid g B
Aata®a ol Aol dig ALY A HE
¥ Az Qg AT NPX #HdA ndEe
AANANE AFe] ANP #4o] {sA Zihde
A7E e, o Ade Y vuy ARE oA
e AAoltt. AF7A DOCA saltE HA FHelA
A% ANP mRNA ¥%o] #%# Hu FdE= ANP
Aol 27 g A2Pddga ste AREo] 94
alA] gl B34 nEY FeME AN FAde o=
A 2IGE AH 93 ¥ ANP F=v #F°] 8l
o®A ¥# renin ¥4 %¢ aldosterone ¥T7} 2A
z7lgctn oS, o] Ade Z AUFEY
ZAd wetd TFE A3 9P ANPe - A
o7} Y& Ao welr IHEZ of AHY ARE
HAE N8 F oGRS AHT FeAM A% ANP
Aol gasnm Fugo] F7E Aoz HA, Ha
& Mol 7)Eo gW ANPE] AMAF L Hsle
z3 9o AsHA Jelhd AAZR dMdd =
dE AH) 8 A ANPY H¥e] #AE o
Ao B g 75AA Ad3te Fotek n¥EE
$A7E ooz A8y ol ARFE
olAe] AT NREAAEE FEF HPARA
BFA 2GR AHAe ¥ 2 49 ANPol= #9
§ wiso] glo] AlAMe ANP #4& Z4AI|IL
Ay L AsHA FYPol BeJste AU ANP =HA
g8 ANIE ageE 24 Aojg AgErt
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Changes of mRNA and Plasma Levels of
Atrial Natriuretic Peptide in
Subtotal Nephrectomized Rats after
High Salt Intake

Moon Gyoco Kang, M.D., Won Kyun Park, M.D.
Young Su Hong, M.S., Dae Kyu Song, M.D.
and Jae Hoon Bae, M.D.

Department of Physiology & Kidney Institute,
Keimyung University School of Medicine,
Taegu, Korea

High salt intake produces volume expansion and
electrolyte imbalance in chronic renal failure and mo-
difies the synthesis and secretion of atrial natriuretic
peptide(ANP) to compensate the abnormalities in fluid
and sodium handling. This study was performed to
investigate the effect of high salt intake on modula-
tion of cardiac and noncardiac ANP mRNA as well
as plasma ANP levels in 5/6 subtotal nephrectomized
(NPX) rats as a model of chronic renal failure.

Adult male Sprague-Dawley rats were divided
into sham and NPX rats. NPX rats were induced by
2/3 pole ligation and contralateral nephrectomy. Sham
and NPX rats had access to normal chow with tap
water for 8 weeks or normal chow with 0.45% NaCl
solution(HS) for last 2 weeks. Plasma ANP levels
were measured by radiocimmunoassay. ANP mRNA
from the right atrium, left ventricle, hypothalamus
and kidney were analyzed by RT-PCR with p-
dCTP at 8 weeks after surgical operation in both
sham and NPX rats. Blood urea nitrogen(BUN) was
measured to evaluate impaired renal function. Body
weight, daily water intake, hemoglobin, red blood cell,
hematocrit, arterial pressure and heart rate were also
monitored.

Arterial pressure in NPX+HS rat was significantly
increased. Both percent increase of body weight and
hematologic findings were decreased in NPX rats,
Daily water intake was increased in NPX rats, es-
pecially in NPX+HS rat. BUN also increased in NPX
rats. Plasma ANP concentration was significantly in-
creased in sham+HS rat, but other significant in-
creases were not shown in NPX rats. The levels of
right atrial ANP mRNA represented the increasing
trend like as plasma ANP. Left ventricular ANP
mRNA was increased in sham+HS rat, while the
level in NPX+HS rat was decreased comparing with
that of sham+HS rat. Hypothalamic ANP mRNA
was decreased in NPX+HS rat. In the kidney, the
level of ANP mRNA in sham+HS rat was increased
comparing with sham rat, but ANP synthesis in
NPX +HS rat was significantly lower than in sham,
sham+HS and in NPX rats.

These findings represent that the high salt intake
in NPX rat does not alter the plasma levels and
cardiac synthesis of ANP but suppresses the renal
ANP mRNA. The diminished renal ANP synthesis
may attenuate the regulatory role of ANP system in
the kidney and result in volume expansion and hy-
pertension.

Key Words : High salt, Subtotal nephrectomy,
ANP mRNA, Plasma ANP
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