AN A 198 A5 E 20008

THARA AoA A R e =4
ANP mRNA¢| #d

Agdiga st A gad, APdT4
olY7| - WAF - FAS - STUT - HHE

( o)

AYHo R PHURH FHE FEF o v 2 FALY AL T8 AF 439 Pid o
& AA7)% Astd gt AA71EE PAYE 2A4E 248 ddo ¢8R atrial natriuretic
peptide(ANP) 7158 873 ANP ¥ A% 2 4Awe] 23 oM ANP §4 949 95 & &34
st gotstna ssich

A¥L& Sprague-DawleyF £5& W2 E sham F¢ 9 HPARAH FA(CRF HA)E YA
t}. CRF #& A3 A%€ 23 2283 159 Fof 92 ABAEE A3t A 2039 56
g AR, 3F +¢ ¥ 8F(CRF 8F #)% 125(CRF 12F )= vy 258 s
et ¥ ANP F=& At gyoz FFsgch 7 2o ANP g§4aA9] 85L& B7)
A8 THELE AR JHA-FTHELAHANSS 58] ANP mRNA T3AL v sty

¥A 84 L FEE CRF #9IA sham FHol 8l8] #ojstA F71=l91en, CRF 8% Fol
vjg] 125 o] gol o Fukstdet. MF9 F718E CRF 7} sham Fo vls] HE F71&0
gstth, ¥4 ANP ¥5& CRF A4 gd@dez F71s9AT #94e %2tk ANP mRNA
BEHe R 4 2o et dojatsict. $4EeAE CRF # )4 mRNA 23] #237}
QAT FHdAdoAE ANP mRNA 28o] §2)3tA Z7185d. 232 ANP mRNA 2H3iE 7
484 Hel A sham F ol v)# 158 F7ksts Aok L2y} AlsRo] ANP mRNAE
sham ¢l v)s] CRF 85 #olA &do] %47t #astgloy, CRF 125 HdMe 50% AE=E &
A Zastgdrt ¥4 82 A4 x99 7 22x ANP mRNA 23 Alo)9) AaaAda €3
84 Ak s Fddat APAME FoF (A A HBAE, ARANE Fo4T FHA
s A7 ik 2eln B ANP 3% di# Z =29 ANP mRNASY A@aA 4 ¢
Aua AgeA fog M FuHAAE FRsAG

olde] ANZE WNFAH HPFANM A, AF R A1FEHES] ANP mRNA @ 2E&
Exddoz oFoE o & NI, WAL Z Y= ARV MY HEd] o
BAA whgo] Z+ 22e] ANP7} 8 HES d33le Aoz Az

4329 271§ 3 dolle A AYRL 3

N = ANgezM AAFoz AENE KL BN

o B2 B4 FIHom WYAURAE AEHE 5

WRARAE FEFE F PHE FTIIH AP B 499 oz RE Aol olehm U,
o) WAE o8F B NAAE FIA 4% WA

AYAZ: AE TA BT FAF 194 o Ere S uslo] EhAAlEAS .
Asgein osoe Aoty 9] 5/68 AR} e ‘%‘;’j;l A RAe) RYog )
Tel : 053)250-7452, Fax : 053)250-7454 3 ol oj&Hm Y~

E-mail : jhbae@dsmc.cokr
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o] o JFEE WAANRAH Yo HYFE
AME A A7 FAZ A Kol Frigh
N7 Zao] dE HAAREoz dolgl: A
Hol A ztgo] FAHAT HdHE= A
EEFo] D2 Aol FrlElm mgle]
TAEGY. AR oAz Frldl s g
2 AP JEEY 89 AFSF7E ZLsn
dide] 25 Hae] AT g AP, o)A
Ael 1A uidr)s T nEE JAsE
£of AubolF & (atrial natriuretic peptide, ANP)
o] 8% AL FIF¥ge Bust Yt

ANPE A & Aure]l A2AHZAA FAso] Bh)
"ohe o) wAsgen® A s)AF ARt
AEe|HaFe] Frhol ols] SUPAoz RuFo|, 3
g ok, JEER: € Y2 ) e Ao
2 d8d A,

AA7A gRee 97 Agde® G4NRA
9 FERYL UE F vy @7 FEE B
252 wolt} o) HTEL FE& A7 TR
AN dL AREo|ZE WPARAM ZAHE
#HAosted ojide] ey, B iE FE
83 ANP 5% & A9 ANP % ¥5d 3¢
Hol AeHEM P mgard AYEES ATN &
7 ANP wx2] ¥Foe] A7e| we} o)z} gich 5
2 4%39Q o9 @713 BRYgNE Frletaz %
717ve] B0 M= WFo) gln Baatgch 18
22 93 g3 ANP 5 FAUCE AR7F A
glof] ik ANPS] =3 7)%E& Hdsisd Aol
NE Ao E Qzgct

o ANP7F AZ = Adz Ay 2o
F3Q AASEE XTUT HoA ASHEEHE F
/5 QAo AL FAFHE 8L e A
o2 GHAY®. 233z ANPY HF 53R 39
el AAdME ANP/F AZTE BEZ ¥4 B
gy 2asQok” @A BgARAe 27)d F
7% F AZe] APEHPA i HEE HolR @
= 8% ANP 3= §4 43499 g ArdAe
ANP &43 2 7154 23 Fgd dg 771 2
g Fo ok whebd Adz A -] T3
T Z8 AVdAe ANP =3 2)5E& g#se
o] ANPY 7|54 ddsted o 2 9dnpit gl A
olzta Azgrt.

poJ

o] YL FEAA YA WPURHE /%
g o vud A% B FH AY 4AY 7
o me AR71E Az d3 AF7%5E YA
24 23¢ ¥ua T ANP 715E gobR
71 91 ¥F ANP = &A% ¥4 A R A4
azla AgstEs AelAe] ANP mRNAS ¥ 52
233t} FRHoz sopstnzt s

Nz 3 Wy
1. A8 TiE N BEARE J R

AQL AF 280-3502¢] Sprague-Dawley® +3
HE AL sham & F& WYV P-H(0] 8 CRF
g ¥ A2 H¥AY. Sham #A& ether AHAS) 5
Z Fd2es gF s MY F A2 9 JHAE
€ AYFne T FeH 2L F F JRE A
2839tk CRF AL Gretz V¢ whel wat 2
A AA F=sied, WA etherZ vl g 5
Zq AF 9 #FZ lom € 5F HIDNA lom

T FdA Alste delwgoz 15-2cm HF
g ANEd A AFE =247 F AR UZE
olRfE 134 A2 HAFse daeed AP
o dAFE 1Fd Fo 47E By oA E
3 AFE =EAA 3 AT, A9 ¢ a g
A%E 0 NHAEE ANstd 23 A A F 56
& AAsE clAgeE A

AYFEL 7+ Eolg 50ty ALEsiRR, 7]
2312TAA Fot 4 12434 2AHT AMRA
A AEe S AFEA 925 9o Sham 3 &
HFEFE F 33 4748 #2393, CRF s ¢
AR 7 uwE ANPY WES #As7] 4
8 CRF 85 3% 125 #A= J¥o Axg s
At

2. ®Y M Y =N HE

HF QY Ao ether v stel X B i) s}od
B dFHe B3 "9 AN ANP mRNA
o) AFE H3nn #E APE HERHNeH #
2RAZFANE F54E MYE ¥ AL HEsuq
AZe $A%RS FALE Fdc 4PEES
HHE e F HE HE st ANFFE B A
Ao 4 22 L HEW F 54 -0CAH BF
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B A3
3. Y a4 AL 53

Sham #, CRF 8% 9 125 FdAM Ztzt A%
4 sotstaz 3 a4 FAi(urea nitrogen) FLE
Diagnostic Kit(Cat. No. 535-B, Sigma, USA)E o]&
3} spectrophotometer(DU650, Beckman, USA)Z &
ZF 3ct

4. ¥E ANP & &3

8% ANP ¥= 34¢ 98 A¥d ¥ 2mLe
Y AR ENEDTA, Img/ml; phenylmethyl sulphonyl
fluoride, 10mM; aprotinin, 500 KIU/mL; soybean try-
psin inhibitor, 50 BAEE U/mL)3 42 FA 4C9A
AAEA(1000xg, St BHL Felaich £
@ ¥F 1mLE& Sep Pak Cl18 cartridge(Waters As-
sociates, USA)E ¥4 th2, 60% acetonitrile®}
0.1% triflucroacetic acid® & @3 HE¥L %
8o & AZ2F F -20Td 2usigcist wady
A (radicimmunoassay)g ©[£% ANP Kit(RPA 512,
Amersham Life Science, UK)2 A @&stqich

5. 59| ANP mRNA 8 &3

A& 7 22 2mLe9 RNAzol™ B(TEL-
TEST Inc, USA)E %3 Polytron(PT1200, Kinema-
tica AG, Switzerland) 2.2 Z3F& TA3} A7) & A
A RNAE HE3d. £8¥ RNALE diethylpyro-
carbonate® A FHFFl X UV spectrophoto-
meter(DU6S0, Beckman, USA)E 260nM 3ol A
RNA F=& &4sl1, -20To 2t} AH8-3)
ok, ojael dHAZ A®A AE SigmarHUSA)
AEE A&

ANP mRNA Z#& £437] 95to e A
RNAZ RT Kit(Promega, USA)®} PCR Kit(Perkin-
Elmer, USA)E A8 FAHA-FHEAAANS(re
verse transcription-polymerase chain reaction, RT-
PCR)Z A133tth. PCRo| AH&-§ primers 20pMe]
ANP(sense : 5'~ATGGATCTCCAGAAGGTGCT-3";
antisense : 5'~-CTGCCATCGTGGATTGTTCTG-3")%
GAPDH(sense : 5'-CTGAGTATGTCGTGGAGTCT-
3'; antisense : 5'~ACAACCTGGTCCTCAGTGTA-3")
9 F FRE o439y FHEL dHvtse §

¥ cDNA 13pLol 10Xbuffer I, MgCl,, 10mM
dNTPs(dCTP9] 1/2 volume® [PP)-dCTPZ th),
primer, 5U/ L Taq polymerase®} reverse transcrip-
tion product& H7tstd HF 204L7F HA Aok
ANP % GAPDHY DNA Z%& Thermal cycler
(Perkin-Elmer Co., USA)E o]&3}a] 95T oA 58
b dxed £ 95ToA 187 denaturation A Z 22,
ANP+= 55CollA 183 283 GAPDHE 56TCA 1
¥7t annealing, 72ClA 1¥3} extensionsdl ANP
£ 303] zE]lx GAPDHE 263] A8k ¥ 72TColA
3&3t extension ¥H&-& F718H%ith. RT-PCR AHg2
5% acrylamide geldlAd A719%3lod, ANPE 116
base pair®] Z7lelA el GAPDHE 571 base
pair®] Z7|olM bandE #RIEAL) o]& VY WUE
o =2A17 848 ¥ 395 =A37Gel Doc 1000,
Biorad, USA)E ©] 83t zt me] §4¢ Fxo B
HEg A5t ANP mRNA 2d9 ge Zz}e
GAPDH mRNA Z#e] tig vz Jelyon CRF
el 2+ Z71¥ ANP mRNA 2dE #93l: shem
ol L@ dig F¥A goz FAEA

6. BASH xR N2

EA3% 449 AgE JFEH EFLAEZ FAEY
o™, sham #|¢ CRF # 9| A7 g3 v]a+E Stu-
dent’s t-test® B8 HoA4L HAsSAZ, EALH
o4& pate] 006 vivtez Hach ¥AH 84
A4 2 ¥3F ANPel dig ZF %39 ANP mRNA/
GAPDH mRNA v)9] @@ dg 42 linear
regression analysis Y22 %t

| o}

Sham F ¢ CRF #9 @4 84 Fd 55 2 A
F Z7H&9 MEL Fig. 13 2o, AA75 AstA
F7Fste 8% 84 A4 FEE sham F9 273+
308mg/dLel ]3] CRF FolM f3A F7Hp<
0013l 2w, CRF 8F #(61.3%=1051mg/dL)sl B3
CRF 12% # ¢ 366.0+106lmg/dL)o] | F7}3le
Aoz Hol BE ANFEAEEZ AR A 2 &
e Aoz HeAth Mg ¢ F9 HF 4 Yo
ZAF AF St HWEL FAF Fole AR,
CRF #7} sham #el vla] A ZF7laiich
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Fig. 1. Serum urea nitrogen(upper panel) and per-
cent increase of body weight(lower panel)
in sham and chronic renal failure(CRF)
rats. Data are collected at 8 weeks in sham
and CRF 8 wk rats and at 12 weeks in
CRF 12 wk rat dfter surgical operation,
respectively. Data are mean and standard
error of five rats in each group. **p<0.01

vs. sham rat.
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Fig. 2. Plasma concentration of atrial natriuretic pe-
ptide(ANP) in sham and chronic renal foi-
lure(CRF) rats.

3 ANP Xt sham ¢ 694£10.30pg/mLol
|8} CRF 8% R 125F FelAN 2z 17281625 %
1038+315lpg/mLE F7HIAAT AL U
¥ ANP 55t AFdoe] wgoz APHEAN A

A FAo)M A € A9 £3 ANP mRNAS #d —

A
ANP o L2t ) B i
GAPDH voes e ow Gped
B
1.5
3 ’_L
z .
E
T
o
%
G 05 1
o
=
<
0
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Fig. 3 ANP mRNA expression from right atrium in

sham and chronic renal failure(CRF) rats.
(A) Each of two representative autoradio-
gams from three groups.
(B) The relative expression levels of ANP
mRNA are mean and standard error of five
rats in each group. The density of each
mRNA sample for ANP was norrmalized to
the GAPDH mRNA. The mean corrected
density values of CRF rats were further di-
vided by those of the sham rat.

& Z7ts)o] A=A gv Re2 velktrhFig. 2).
Z} zA oA 9] ANP mRNA® $#ATE GAPDH
mRNA®] @A = vlH3te] vebd d3= Fig 3
oA 63 gon, Z+ zojth ANPS] Wil 2@
Fde AelstAnt. $4%elA ANP mRNA9 ¥&
& CRF # oA sham #ol v|3] #FHo= 4} F
bk Aol ARAAT FE Aol {4 Ae)st
ANHFig. 3). FAAAME FAEAE 24 ANP
mRNA 289 =7t CRF 8% # |4 sham el
v)8 12100589 /98 F/Hp<0.05)E B
CRF 12F #dAAx= MAzZEe] @a7 JAAAT 1.9+
0459 F7tstgen CRF 8% 3¢t 12F 7 Aloldle
@ Aol7k ANTHFig. 4). Aol ME sham
Fol v CRF # o4 ANP mRNA9| 2&o] #9435
Al 24 (p<0.05) 33, CRF 125 #Fol A& sham #
o tis] 0540132 #H43le CRF 8% #9 08=%
0.0548 ol wis o folg BV A3H(p<0.05)7}
ACHFig. 5). 2314 ANP mRNA 2HE #o@
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ANP gy e | AR

GAPDH gt B G 0 a8

25

2]

-

ANP/GAPDH mRNA
[=]

Sham CRF Bwk

Fig. 4. ANP mRNA expression from left ventricle in
sham and chronic renal failure( CRF) rats.
(A) Each of two representative autoradio-
grams from three groups.
(B) The relative expression levels of ANP
mRNA are mean and standard error of five
rats in each group. *p<0.05 vs. sham rat.

CRF 12wk

Aol olJUAITY, sham el Hls] CRF 8% #H+=
15£024%, 2232 CRF 125 # & 16+04382 9
TRz AA Frtste Aol AcHFig. 6).

Sham # ¢t CRF FA 375 AHdle @& z
Z# 9] ANP &4 HEE 53 ANPY =4 7|%
< Hetsly] s Al YA 84 dhe) 7 239
ANP mRNA 238 xjole] JagAedA 83 84 2
2 FEd dE FHAH(E<0.00D)3 AFHp<0.01)elA
= fog A4 A A slled, AdER(p<
0050 F4% A4 wibld BAE Yehdsic
(Fig. 7). 28 8% ANP #xo Wi§ Zt 39
ANP mRNA ##ze] Qa4 Raleld $4%3(p<
0013} AAE<O0DANAM frefdt M Ao FAS
a3 tiFig. 8).

A
ANP g R I
GAPDH Ryl Sl Bl ) WP
B
|
14 —L—
g
= #
E L]
5
% 0.5
Q
o
zZ
<
0
Sham CRF 8wk CRF 12wk

Fig. 5. ANP mRNA expression from hypothalamus
in sham and chronic renal failure(CRF) ra's.
(A) Each of two representative autoradio-
grams from three groups.
(B) The relative expression levels of ANP
mRNA are mean and standard error of five
rats in each group. *p<0.05 vs. sham rat,
#p<0.05 vs. CRF 8 wk rat.
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ANP e b e ] o
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Fig. 6. ANP mRNA expression from kidney in
sham and chronic renal failure(CRF) rats.
(A) Each of two representative autoradio-
grams from three groups.
(B) The relative expression levels of ANP
mRNA are mean and standard error of fire
rats in each group.
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Left ventricle

14 7 Y = 0,0052X + 0.6542
1 (r = 0.840, p < 0.001) L
2
Hypothalamus
< 12 ¥ = 0.0032X + 09259
€ 10 * {r = 0.605, p < 0.05)
€ . ©
L ]
% 08 oo e '
g 06
& 04
Z
<
25 Kidney
2] ¥ = 0.0073X + 1.1158
0691, p <0.01
20 1 (r= P ) -
* @ o
[
15 1 o, ° . CO
10 > e
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Serum urea nitrogen ( mg/d/)

Fig. 7. Correlations of serum urea nitrogen levels
with ANP/GAPDH mRNA expression ra-
tios from left ventricle, hypothalamus and
kidney in sham and chronic renal failure
rats.

i} &

Aol 3 2 E(ANP)E Ao Sl ATHXE
oA RujgEtHe o] g o]F=® Ao} 4Y
FEolq AEAY FH° nadr 4%, 284
ARAz 2oy nPYY agm BN g
A 8% sx7t Frkgel EuFHa gtk ANPE 4
Aol NEFF F7) A A3g FUL AAMeD
9] JEE AFFY 74 283 renin AAME
A 2843t renin ¥HE #4A1719, angiotensin
I 44 2 aldosterone A#AE Azt HEE g
= Roz gaA A

o] AFoME 56 HE JNFAeE APF ¥ 8
F 2 12FF ANsdA 8F 84 dAa FES 2
H) o]4 Frislfisul, o] AR A7iFel MM
a0l 123 e mAMARAe]l FPHASS ¢
T Ak

g4 ANP 3x9 ¥%$ ##s A7, CRF 8%

3.0 7 Right Atrium
[
25
20
< 1.5 1 Y = 0.0030X + 1.478
4 (r=0.753, p < 0.01)
(4
E 10 . . : .
3
% 35 1 Kidney
o °
% 3.0 °
<
25 4
[ ]
2.0 | *
) e Y=0.0050X +1.0237
1.5 4 o ° (r=0.781, p < 0.01)
L) [ ]
1.0 v v v \
0 50 100 150 200 250 300 350

Plasma ANP concentration { pg/m/)

Fig. 8 Correlations o plasma ANP concentrations
with ANP/GAPDH mRNA expression ra-
tios from right atrium and kidney in sham
and chronic renal failure rats.

#ollA4 sham Fol wlsl frolatA] e AR HF
ZQl 718 JEld F CRF 125 FolMe 23]3 8
F Ao wiE ¥ =& YEMAT

Ay E 56 F&¥ JAAEY FELY =YL
e e, 3 ANP B& W9FE #3¢ 7jEY 2
oA wHARE 2¥E e ¥ 3UA AT ¥

F ANP ¥5& ¥3p7t 9o’z sigAw, o A
= Aoz AR de] FPHUIE B F
Pe 2719 27zt Adc bl FAHE B
A% A7 27 FM AHAE F 4% olye] 8F
ANP 2HoNE 2 ¥=7t St 42 a8y
o] YT FUT AYFTE RN BFY AIJE
Zo) 143 T ¥F ANP R4 w3l gae
' ¥ ANP %7t 4 % 8% tzx xr}
= FrlatgAwt 4% vlEHE 28y BAa% A

= Qb c1glz 92 AAA] T¥(unilateral neph-

rectomy model)-& o]£& AP 4FdE EH

ANP7F 37H8H9A0%, 609 Tt 288 Hase

gz zol7h YUY BRE JUGP. 1o w
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AARAY Zo)dE AFAA AZvie] Faed dig
BAREH AFS 5§ 64 7159 Al g% A
AF F7k2 A8 ANP Rl 1P, AFel|x e
ANP tiAke) 3o} ANP AA 4849 down
regulation’ 22 ¥4 ANP ¥E7t Z7bs|R|qh 9h4y
ARFe] A& AYHPA o] ol A ANP ¥=
o F7te dojuA ¥ oz N A A%
o Ae] wjdE B M JEEF #YE FAEI o
HA c8FYU Yo ANPHOE AN FA4®
ANP7} Z43oz Ao JEE wjidg& ZHs=d
O 2% 99 @os HnS P gygarg B
o FHollM 55 o|FREE FEF Add FYEL
A&7 $18 8F ANP 5% F718 FdA 243
714d3E o8 dxe 23 A7 Feg Rl
3Pz mel ©¢d Y FEe wsgoew
ANP9 =3 A28 AR 43 R ¢4 U
RAole} Azgc)

ANPE Adbo] Z3hg E28o0] opin Ao g
9 ZAqME A BHHE ez Bt Hy gl
=o' Agn1F 7ol DY ME AdolA
% ANP #4e] 2719, A1 4824 M ANP 5%
g Hz2 2329 olF, NAsRA ANPrL A%
AGEH & AAdAEDE FEstd A 854
£ 9AA719, renin-angiotensin-aldosteroned %
Fo|nIZEAL - AL Fo AR ¥
o] zAd| st ANPY £33 7159 Be &
Aol Zolx Rtk a8l ANPe HF EAHY7 F
9 Q] AFANME HY Fo YEFE FxY A
o) F7ME AXsn AAFHoZ ANPY 43 £
H& ZAsto, A3 e A3 TEsEls 524
Ao dgx Ao,

AN RAY Azl @ 4%, UM, AdE
2 9 A3 ANP 49 ¥FE ANP mRNA
bEe 33 AHE An, 74 Arieg g s
B FAAAE ANP mRNA 8o #9st
A F7kstE R A4S AFAME FsA e gt
o1} Frbste AEE RAAR AR E 2.3
B FYSA AAsH) o) A¥a) B 56 BE Al
dAleg A8 F uay xole & F e 129
A BB Geiger S0 8% ANP 59 Z7} 2
xe] ANP =9 718 23% v glo} o 4
|3 o] CRF FolA 83 B 1250 AX FAzH

o e

©

TASEA ANPY F8 ZHA7AM A4 94 3
& TAF o= Qoo

A%l ANP &4 9 Bulo 71 & 483 2=
& A Adez U o'’ old Ay
Ze BALIRH BYAME YEEH FE9 F3Ho
2 gozgs dgte] 400 g e A
HAgd ¥ THYNEH BYHAM FUdoH FF
Fol $4Ee] ANP FE7F Z718le Age] due
2nEY Vel 24 ANP #4o] Z7tg Aolgt
38 3377} 2L Axolch HAA AHLo)A
E AR 28 BoE 284 ARAY Aydn
4 g 398 HAAT 59 =AM ANP &4
o] F7M3i= B BRIt

GAARANA 4 ANP mRNA 2de F7}
E 2EY A7 Bagy dAA 4L £ Y
EE A og ¥d9F Z712 s 4w 53] &
A AHE zste et Az AzEd?. s
Aot APHOZ two-kidney one-clipl& AAH1YH
A& FESF HeAM 1050 4o ANP A&
H3l7h Qo™ o A= MAN Yste Zvie}
A ANP 84 Alolele Q#4o] Ao AL Al
Atgth, Wi AP F712 43 ¥l n¥Egte
FEg A, Auele WEol UNUAW FAHAH
ANP mRNAE $7kste 948 29 439 Aus
A4del ANP 28 z=dAs g2 ez uldd u
A o] A¥HY F44e] ANP mRNA #d F7}9)
Ade 9% 57 2L AT FE3hy F7
of o3 A3 F #FHAHe ANP Aol Z7iHE A
oz AT, At 4rAe] YoM zrlole=
449l ANP 557} S713 whd Hah ddo] 1y
o] AEAde] A% Aert HH HHe ANP F%=7}
AagE 2a¥s ik oY WMoz YR
A HEH T AFuFE7} sl A A4
ANP &4 714 ¥Fol zdE 5 A2 AAESA
o olyl AdelA FAAe WA Zrte) w7}
CRF # 8%l sham #eol Hl& f4% 5718 4
EFAIRL CRF 12FoA HATXe= 3A F7td 4
of AEE & Aolg Ho] sham FHell Hid Fofdt
Ao]& Uehfix] 2% A& 473 Ruskoaho''e 7
ot o] AR M| APSHHA Fr]H dHF
9 F7tell g Hde ANP §H4 7149 wWFo] A
7 A2 HzrEc)
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Adzn A5F Fxo 2H F5U AT
HNE ANP7F @AH 3P, Agstios mofuleAy
ANP7} 2R, A4 ANPY 8L dY
Fo A45F FE A B AR A3
ZEAHL AAAZIe HEAAY FFH =3 7|40
A, Algatie] ANPE QAo olx
3289 7lxd EuE LA Y T2 ¥
Aejol] A BuE = dolnFaE ] UGr 7AAIE
ZHgo] Jom® 397k} @4 Fo) e AAsR
ANP ¥E7} 27t 23®= gt a1 3
AZAAY ANPE A9 Asjid widele AU
dpe AW’ F2A angiotensin 11 7153
2% z34¢ $89% Hdzdd B4 %
Aol AAlElY, AAz & A angiotensin® F
o3l ANPE $o8 et woie] whgo] Azg”,
= ¢} angiotensin®] 7] #(femtomolar +F)o.2 FEA|
3l I FEE EAsE AL A¥AY, d¥gHe
angiotensin I AVAA(ACE) A &S BAJAR
A F e Ho] Fo3lH 9 ANP ¥A4e] F7Mdoe
AL Z9stgt. o|xY AlgslRe] ANP Hol
angiotensin®} L ANP9 Z#za-E S 28 93
AN ZEHDE oyl AP MRHe] WPoZ I
o wel 23RS ANP #4e] Zad AL 9
Aol Mgt o] A 2 A YL {FAE
ANPY F33 od¥te] Adlxdoz ozt A&
Aoz AAgt R AztEn.

AR 94 Auol9le) ANP &4 Aao1w®, A
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Expression of Atrial and Extra-atrial ANP
mRNA in Rats with Chronic Renal Failure

Won Kee Lee, 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

Chronic renal failure(CRF) may lead to fluid re-
tention and electrolyte imbalance, and consequently
increases the extracellular volume and blood pres-
sure. These changes can trigger secretion and syn-
thesis of atrial natriuretic peptide(ANP) as a compen-
satory regulator for increases in the glomerular fil-
tration rate and excretion of water and sodium due
to the reduced number of functional nephrons. ANP
may exert important regulatory role on body fluid
balance and blood pressure in CRF. We assessed
changes in gene expression of atrial and extra-atrial
ANP associated with progression of renal failure in
subtotal nephrectomized rats.

Adult male Sprague-Dawley rats were divided
into sham and CRF rats. CRF rats were induced by
5/6 subtotal nephrectomy. We determined the plasma
ANP level using by radioimrnunoassay and the ANP
mRNA from the right atrium, left ventricle, hypo-
thalamus and kidney were measured by reverse
transcription-polymerase chain reaction with #p_
dCTP at 8 wk in sham, and at 8 and 12 wk in CRF
rats. Serum urea nitrogen(SUN) was also checked as
an indicator of impaired renal function.

SUN was significantly increased in CRF rats and
the level was higher at CRF 12 wk rat than CRF 8
wk rat. Plasma concentration of ANP also increased
in CRF rats compared with sham rat, but was not
statistically significant. Altered patterns of ANP
mRNA expression were different in each tissue.
Right atrial and renal ANP mRNA expressions were

slightly increased in CRF rats. Left ventricular ANP
mRNA was significantly increased in CRF 8 wk rat
compared with sham rat and maintained high at
CRF 12 wk rat. However hypothalamic ANP mRNA
expressions at CRF rats were decreased and the
expression in CRF 12 wk was significantly lower
than that at CRF 8 wk. SUN showed positive cor-
relations with expression in left ventricular and renal
ANP mRNA, but had a significant negative relation-
ship with hypothalamic ANP mRNA. Plasma ANP
concentration was positively correlated with the ANP
mRNA expressions in both right atrium and kidney.

The present study demonstrated that ANP mRNA
in the right atrium, left ventricle, kidney and hypo-
thalamus were differentially expressed upon CRF.
This suggests that roles of the local ANP in these
tissues are regulated by different mechanisms to
compensate the fluid and electrolyte imbalance in
rats with experimental chronic renal failure.

Key Words : Chronic renal failure, Atrial and ex-
tra-atrial ANP mRNA
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