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Effects of Intrarenal Arterial Infusion of Pro-Atrial Natriuretic

Peptides on Renal Function in Unanesthetized Rabbits

Jeong Eun Lee*, Kyung Woo Cho and Suhn Hee Kim

Department of Physiology, Jeonbug National University Medical School, Jeonju
*Department of Anesthestology, Chungnam National University Medical School, Daejeon
2 Ly 1]

It is well known that the atrial natriuretic peptide (ANP) has a prepro-hormone of 151 amino-acids
which loses their hydrophobic signal peptide to form 126 amino acid prohormone. The whole
prohormone is released and then cleaved by proteases into more than one circulating forms. Recently,
Winters et al. (1988a, b) reported that high concentrations of N-terminal fragments of prepro-ANP (26
~55), (56~92) and (104 ~123) were detected in human plasma. However, their physiological roles
have not been established. The present study was conducted to determine whether the N-terminal
fragments of pro-ANP have any effect on the renal function and to compare the effect with those of
C-terminal fragments of pro-ANP.

The results indicate that intrarenal arterial infusions of prepro-ANP (26~41), (26 ~55), (56~92)
and (104 ~123) induced no significant changes in renal function. Whereas ¢-human ANP (prepro-
ANP, 124~151) and pro-ANP caused a significant increase in urine volume, renal plasma flow,
glomerular filtration rate, urinary excretions of sodium, chloride and potassium, and fractional
excretion of sodium.

These results suggest that the N-terminal fragments of pro-ANP are ineffective, while the C-terminal

fragments retain the natriuretic and diuretic activities.
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olekn AAET 2% Al 8%, gk 3
o) do] o 253 A AN 2} BAL
wo Ao thabe] = itk (Reinhardt et al, 1977;
Wood, 1963), 2|1} Al Aol gk Alell A 8] A}
%2474 Henrys (1956)2] 23 ol F 250
A3 Folok o 2ol olale 4 9UA HAsieh(De
Bold et al, 1981). HenryS (1956)¢] .19} 79|
2o A7) Aol EAR 2 EAeE A%
A E 4 3} ] (specific atrial granules)o] Kisch
(1956)0l] ol5ted Agoz WA= eni, of2AF
ApA1.2- Jamieson®} Palade(1964)0]] 2]3ko] 2]l¥]
L o} oz} Hu|A 3] (secretory granules)
o] 7 sHA A At e}, 19761 Marie5-2 Aol
As|Aoiatel w3kt Apel 14 B4 53]
gelo} 45 A A & 9leE B, o
w42 De Bold(1979) Y 2} 3}t slolxglo g
A Adkel Huld zzlo] Aenzk 7l A s Akt
g siA gelslo} glgol AR, 2% De
Bold (1981) &= A o] A} S&oi-g WA Ao
solgtozd ofdztx eial ¢l & AAHY
natriuresis 3 diuresis® & 27| B o] Aluo] &
Aare w7 s A = ¢l ok (atrial natriuretic peptide,
ANP), o]9loll= ANP: Al o 2 X e 9 renin 4
v] & angiotensin IIo] £]3 aldosterone®] +-u]&
AT 4 g & ohzt daAg oA F 3
(Cantin & Genest, 1985; Needlemah et al, 1984;
Atlas & Laragh, 1986) renin-angiotensin-aldoste-
rone| ot A H o2 withdE-e vEhle] 1
el s £ AL sk A 2
3 24 2 o %59l o} (Needleman et al, 1984;
Atlas & Laragh, 1986; Cho et al, 1987) =3 ANP
L Helg 3o 2R ol F2E(ADH)
o 2% oAlgchn 2#A v oh(Needieman
et al, 1984; Atlas & Laragh, 1986), &8k & Aa|A
WAZHEH s HoA AGAF S22l Bu] o
Al % WA AT JFEE ANPAF A2
qoz Auzke) $447 Aake) 2ol D F
2% 49E B 9% A

ANPYE 150~152-]¢] olu|xAlS ZHE prepro-
hormone 0. & 3HA] 5w, 0]%— 24~257] = signal

peptideo} i, 1267+ pro-hormone2 2. Alute|

D Al243 Al 1 E 1990—

w| A Fulol| A", regulated secretion?] =
4% 714 (Kelley, 1985) Aol ghg-stel Ful5)&
], 2u]3Ho)| A wi= Fu)F Ao C-terminal®] o}
) A 24~2870 2 T4 H 241 8hsl peptide . 5]
2 u] 5 bz g ch(De Bold, 1985; Ballerman &
Brenner, 1986; Forssmann, 1986; Graham & Zisfein,
1986), C-terminal?] ANP& 27)¢} cysteine H-2}-5
o) 2 ringe| TZ2E A, o BAFEE 47
4758 wilel B449o] TeA gle(De Bold,
1985; Ballerman & Brenner, 1986; Forssmann, 1986;
Graham & Zisfein, 1986), Pro-hormone®] N-termi-
nal 27t peptide?] A2}2 FAo] thalAe do=
Zalolof @ vholwl, AAZAE 2 Aol F %
22 91| 9t} (Winters et al, 1988a, b), Winterg
(1988a, b)-2 & = W of] pro-ANP(1~30)# (31
~67)0] ANPiLT}30~40%) o] 2 =2 243}
o] AR FNAE 20~700 HE FolETE
shgdth, =3 pro-ANP(1~30), (31~67) =l (79
~98).& o] T & o] 8l A 7] v (Vesely et al,
1987a), Al o] guanylate cyclase A5 5 7}
Azl t} (Vesely et al, 1987b) 7. 3} gieh. 221} pre-
pro-ANP 2 pro-ANPo]| ol3} o]y % Na Az
Z7 a ol sl e A vk gl

olo] & dFolE FulHslr ] AFAFHY
o prepro-ANP(26~41), (26~55), (56~92) 3
(104~123)¢ Foi& of Yephte A147]5) A3t
2. #-hANP (prepro-ANP, 124~151) 3} prohor-
mone®] Foi @ wtet wlm HAstod prepro-ANPgl
N-terminal £-29] peptideZ-2| A2]d 7|5
s} shieh,

48 %y

1. &S

AFHEZL 43 1.8kg N2l New Zealand ¥
A 71E 2 ok gl AHgslgled, A 15
A7 B3 Alg & $33] FFSA

2. & MEYY FEF

20 mg/kg thiopental sodium-g =)o Fof 3}

— 132 —



—o] & 9 29 : FLE A7) ol v]A

of sHAZIZ 2ol & H23te] nAH s A
t}, o] A= o 24 G Neoflon needle tubing (Viggo
AB, Helsingbore, Sweden)& %- 3} o hypotonic
solutiong 15 ml/kg/hre] £ 5 8 F9lslgon], o]
w] AR5 2N AL glucose 3%, NaCl 0.3%
18] 3L creatinine 0.3% A}, F4) o] F ol polyeth-
ylencgk (PE) & ) 3ied Dao] we} AQez F
W 3ke 4ol So] AFJE PEo] Statham pres-
sure transducerS %173 5}o§ multichannel recording
system (MK IV, Narco Bio-systems, Houston, Texas,
USA)el 71 S3eieh, At %3] ZAAT
stol L3¢ =347\ silicondbg AHYsked U
AR A B4R 9B A7 23] AA AT 3

A} zZF2-q} hydration] %] 3 Cho5 (1987)2] Hhof
et HEAEAYe] AAGES Bodngs 2
A5 AHe F5lolA 3G PERE 135em
A Alulo 2 AlQlsle] ok A Zul Hxjilolz &
A 5] Zol| A cannula®] #HAA] o] zl2o 2 9
A 3t=% 31gict, Cannulage] A& HA& 45

Al A} 9] para-aminohippuric acid (PAH) wjj A 2k 9]
v g vl ey 2T 4+ 9ot o] Ao
243 P stel cannulael A2 B3,

3. Hnyy o MY

PEZto] HZ A5 4] Yol AASNEE 22T
3. PAH 8 mg/kgS primingéty PAH 0.04%% 3}

+ Pro-Atrial Natriuretic Peptide®] o gF—

-3} hypotonic solution® 2 hydration?] Z o}, ¢ 2k
o) Ae el we} 1083} 2 S Fofshm A4
~63] Azt ¥A creatinine?t PAH =

¢ AHEE Ade] Ty dl 5ol 4l
A Bojel YAdel ARE S A, A

Prepro-ANP (26~41), (26~55), (56~92),
(104~123), @-hANP (prepro-ANP, 124~151) o
purified rat pro-ANP (Fig. 1) & A& 2 Ao 12~24
pg/mls] € £ bovine serum albumin (BSA)o] 0.1%
HH3 A2 A Q4] S0l g, FEE
¥ WE 59 cannulag Harvard infusion pumpol]
A7 35}le] 0.1 ml/ming} £% 2 3tglow, A7) 3 o
F& GAEAES i) El3lE Jore 5
F Folsiol A7) 23 AFAUZ TR Fe

Fo2 WASE nulingE S45d A3sisch
% Fol 3} obE SoiFolk AuH A94E 7
& 452 A4 2U5RE

5. Pro-ANP2| M|

rl
o

Az A W] pro-ANPS] A= A =% (Kim et
al, 1989)ofl 7] ulel 2bo] 2}glel, & Sprague-
Dawley#| #§A5 sodium pentobarbital (30 mg/kg)
2 k3% F U5 AFL AATD 4847150 o

c [ =8 o - - - -
» > 7 - 1] [ o >
< - < < 7} 7] = -
_
26 a1 55 g2 104 124 135 151
Putative I:ﬁ_(Jz),_..: (3 |I l' (4) ‘Jl —(5) i
Signal
Peptide Cardiodilatin o~-hANP

S.0ikawa et al., Nature 309,724 (1984)

K.Nakayama et al., Nature 310,699 (1984)

Fig. 1. Human preprohormone of atrial natriuretic peptide. The numbers of the various amino acid correspond to the
peptide fragments described in the text. Number one is the first amino acid at the amino (N)-terminal end of
the preprohormone.
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A e heich 4500 23G PERE Arlako] )
Fsn e Aol FAE dol dF UL
A Z 3l o] aprotinin, phenylmethylsulfonylfluoride
(PMSF) o ethylenediamine tetraacetic acid
(EDTA) 7} £o{¢J+ 5.0N acetic acidol] 9%
100Col A 1087}
homogenizerg A3 A|71% 4C 10,000 X gof] 4]
151?—71—5-0P YA A7}, Pellet] o] ANPE AH7] v}

oz AEEeN] A2AS Al WEAEA
7 D} Acid & £ 5 9] lyophilizate 5 1.0 N acetic
acid 2 mlol] =0 A &) F] 1 A}ZH-8 Sephadex G
50(1.5x30cm)o}} 7}8}o] 1.0N acetic acid2. £
3tgc), 82 £5 = ldrop% 1022 3l9lew, 20
dropsH) )5ted ARG 22D AP
ANP 35t ulAudExdd o g Aekdly, £
ol cir] WEAZEY e, Pro-ANP7E Y2+ A
Aol A7 AYAAYTE Sola o5 ol
o ANP 552 2343155,

6. Atrial natriuretic peptide2| WAlH =
L
ANPS] Zx.2 Cho% (1988a, b) 2] Wl ulz}
Al 3lglch, ANP vl od £ -2 0.2% neomycin,
10mM EDTA, 50 BAEE/ml soybean trypsin in-
hibitor (SBTI), 0.02% sodium azide % 19 BSAE
Z331E 0.1 M Tris-acetate buffer (pH 7.40)-& A}
L3l on], Alnl Z2& X5+ 100 ple] Tris-acetate
buffer® reconstitutiond}e] ALE3tglch, 100 ple]
a4, A& 2 [1-125] AP LIS #7}5ted 4ol A)
2427} incubation3l 3. Dextran-coated charcoal -§
Hoz Aol A tracerd} AFEHA G

tracer§- -2} 313l e,
7. &Ety 24

A4 2o gl sy £4F PAHE= Smith
5 (1945) ] 4L ol §3el WAX R, AFA ]
88 27| Y3 £33 creatinine2 Phillips] #}
W (1964) 8 o]-&35}ed HAA]A spectrophotometer
(Gilford) 2 73} .2, (1966)
9] ubwlo)} u}zl fluorospectrophotometer (Farrand
A, USA)Z &4 e dch Nast Kol 42

Atz 22 Folw Polytron

inulin& Vurekg

D A248 A 13 1990—

ﬂamephbtometry (Beckman, Fullerton, CA, U.S.A)
o 95ty o, Cl& digital chloridometer (Buchler
Inc, Fortlee, NJ, US.A) 2 &A3}9 1, osmolality
= gl A7}ElE o] L3 osmometer (Advanced Ins-
truments A}, Needham Heights, MA, US.A)E A}
g3to] 2A3hieh,
8. Al2etE
A g

aprotinin, phenylmethylsulfonylfluoride, neomycin,

F-& % SBTI, carbodiimide, heparin,

Trizma, phenylmercuric acetate, creatinine, char-
coal, para-aminoihippuric acid, inulin & Sigma A,
ANP = prepro-ANP fragments+ Peninsula Labo-
Dextran T-70, Sephadex+ Pharmacia

A agie,

ratories A|,

A, glucoset Fluka#| &

9. &I g

A= o] ZAA Azl Student’s t-test0ﬂ o3}

©on] P-valuer} # 4 0.059) 38 Boj: A

g o] 2 Agkeh, AP YL mean+SER
Sk,

4" 23

1. Prepro-ANP(26~41)7} 4
= g8

ME7|sof ofx|

FutA 7t E S #FHZAF U prepro-ANP (26
~41)& 0.4 ug/kg/min 538 o] g 82 0.21+0.
040§ 4] 0.18+0.03 ml/kg/minZ. 2]} W &}2 ¥ o)
7] gskomy Al Fak ol ALTA o g g 4] folg
W3 BolA] gskeh(Table 1), 25 Na wf 7
6.90+2.050)| 4] 5.55+1.77 yuEq/kg/minZ. 7}4 51+
AgE vgon, 95 K4 ClujAdz 94 o5
W3HE Molx] ¥okrh, Nao| Falujdake 248+
0.7600 4] 2.06+0.612 7tAslE S B Hon],
Gl -Hul Ad2k-e 0.080+0.0289) 4 0.073+0.024
mi/kg/min2. 53 ¥ 3HE B o)) phakeh,

2. Prepro-ANP(26~55)7} Al&7[&of oix|
= g%

Prepro-ANP (26~55) 0.4 pg/kg/min F-od 1] g
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g2 o3 HIE Yolx] ggter, A¥FI Y
AT oy 3g 2] 7.91+0.300) 4] 8.52+0.46 ml/
kg/ming, 1.86+0.070] 4 2.00+0.12 ml/mg/min
2 77 Frbele Agelgdont BAA R {93
A 9¥%ket(Table 2), 85 Na wid e FEF oA
7.56+1.780] 4] Fof 7|7}k 8.53+2.15 uEq/kg/min
2 F7bske A% 2o ol wEhe opdgl
on] Nao| H3ujAdefF o4} 3.044-0.830) 4 3.07+
0.78% 2. |l ot HeE Bolx| RFgkrh, &F
K o ClujAdeke] wish od4] 2.10+0.300]4] 2.27+
0.30 yEq/kg/min, 9.68+201c]4] 10.614+2.45 »
Eq/kg/minZ 7}7} Wsksig ot BAH o2 o
3R] exsket, R4 wiAdEE Fold 0.052+0.
0126]4] EodFoll= 0.044+0.019 ml/kg/minZ. 7+
e e Bon, EFATA 30E7 40
Fo &= —0.001+0.019 8 —0.00740.012 ml/kg/
min2 A3 FrLsPert A3 3 5=
zAlel A% oo} A WS Ry},

3. Prepro-ANP(56~92)71 Al&l7|Sof o|x]
= g

>

FutH e #ZF AlFWulol] prepro-ANP (56
~92)F 0.4 pug/kg/min §-3F 2 2 1047} Foi g w)
Q2L 0.1540.036] 4] 0.14:0.03 ml/kg/minZ., Al
¥ 52k 8.6040.54004] 7.60+0.53 ml/kg/minZE.,
2|3 ARFA] o] B8 2.0540.1000 4 1.84+0.14
ml/kg/minZ. =jo} F-o| g W3S Ho|x| gigirl,
8% Na, K 2 Cl oAz 243+ 1.0404 234+
11.06 4 Eq/kg/min, 1.774+0.43 o] 4] 1.54+0.37 y
Eq/kg/minZ, 22]3 3.84+1.540)4] 3.73+1.67
Eq/kg/ming 7t7} wis}slglot SAH o2 fof
1A ¥gkeh, Nao| FalufAd el ol fej4-F viddek
3 A] prepro-ANP (56~92) Fodo] 23] f-2gt u
5 Hojxl gt

4. Prepro-ANP(104~123)7} AlZt7[sof O]
e g
Prepro-ANP (104~123)8 z& AIEHU Foldt
wW 22 0.1740.030]4 0.1640.02 ml/kg/minZ.,
AP ETFE 795404100 A 8.25+0.55 ml/kg/min
2, 283 AT o33 1.88+0.11004 1.97+

gk} (Table 4, Fig. 3,4), Nao] R alujdere
944032014] 1.01+£0.38% 2, 243wl dere
068+0.0300 4] 0.059+0.020 ml/kg/ming. 3 3}3}
Hovt BFAACR Fostx= %¥krh(Table 4,
Fig. 3,4).

5. Prepro-ANP(124~151)7} AlEt7|50f o]
e de

Prepro-ANP (124~ 151) (¢-hANP, [~28)-& 0.2
pg/kg/ming Al FHW FoJA] &2 0.19+0.020
A 0.43+0.06 ml/kg/minZ. A5 Zslsigon,
AR 2 AT g F4] 7.22+0.23004 9.
86+0.72 ml/kg/min & 28] 2 1.90+0.100] 4 2.
70+0.21 ml/kg/minZ # ]3] Z7}st3ich (Fig. 2).
S NawjAdage ANP =olA 9.45+0.1906] A
ANP £0]2] 32.08+5.83 yEq/kg/minZ Z7}3t%
ony, BoZFx 1083o)x 21.23+3.38 uEq/kg/
min2 FA FAH b7l 2R S EEch Na
of FEujAE 94 FodA 3.50+0.60004 FoiF
ol & 830£1.40% 2, dA3] Tt o FodF
2] 105 o % 745+1.20% % R o) vla) &9k

©}(Fig. 3). ANP $oix] 25 K o Clj42e 1,

99+0.200) 4 3.28+0.33 yEq/kg/ming. 2] 3 11.
53+ 1.330]| 4] 36.7946.17 uEq/kg/minZ. &= 3| =
sbetglch, fel4d e ANP 2oidl 0.069+
0.009¢]| 4] B3] 0.11640.015 ml/kg/minZ & =]
3 Z71egchol A48 2astslct (Fig. 4),
6. Pro-ANP(26~151)7} AIZ7|S0f ojxe
Sh
/;l?gh»}]d] Eof gl pro-ANPE-, ANP(124~151)
% base o], 0.2 ug/kg/minZ F-oi g wll A137]
So] BA3 WEFS AW & Yoich(Fig. 2,3,
1), 2L Sofr|7HEe SoaAl Zolsigen,
pro-ANP 0% 2% 1085dolE B o 2
HhetdE olwiel & wilE Alge el HAF
232718 Buretoch (Fig 2), AFPA o3 9
ARFe Z7F w3 Bod| 73} FodFA] ok 10
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Fig. 2. Effects of left renal arterial infusion of prepro-ANP (104-123), (123-151), and (26-151) on the renal function
in unanesthetized rabbits. Each collection period was 10 min. Closed dots represent the experimental left
kidney and open dots represent the control right kidney. UV, urine volume; C PAH and C Cr, clearances of
para-amino-hippuric acid and creatinine respectively, *, Significantly different from the control value, *, p<

0.05, **, p<0.01.
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Fig. 3. Effects of left renal arterial infusion of prepro-ANP (103-123), (124-151), and (26-151) on the renal function
in unanesthetized rabbits. UNaV and UKV, urinary excretion of sodium and potassium, respectively FENa,

fractional excretion of sodium. Other legends are the same as in Figure 2.
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Fig. 4. Effects of left renal arterial infusion of prepro-ANP (103-123), (124-151), and (26-151) on the renal function
in unanesthetized rabbits. UC1V, urinary excretion of chloride; CH20, free water reabsorption. Other legends

are the same as in Figure 2.

b sl ettt 25 Na, K 9l CLoiA
%—?—Oﬂlr«l 10253 753 & 1085
Soldle) vl Frbsglen, 1 FoHEL

ZHestell v @A FA45A F 10
IS A 85 A Al o4
37H8 2.9}, Naol E3lujder o34 S
10359} Boj Al A a} bl 2 AlAF B 5ol 4]
T7HE AR USiH(Fig 3,4).

ot

Kl

Aol ANPE 1510 (A2 &5 1527 (4
)8} olujxAte 7 F-AH prepro-ANPEZ ZA 3}
t}~} hydrophobic signal peptideg ¢33 12671 ¢] o}

u] Akl pro-ANPE EHohzm e 3lch, Pro-
ANP (prepro-ANP, 26~ 151) ¥ Alu}A] Z 2] perinu-
clear granuleo]] 2}#}-5 primary forme 2 4] |3}
AN A = Hu]A Ao C-terminal®] 24~ 287 9]
34315 peptideZ Hu] % 1} (Cantin & Genest,
1985; De Bold, 1985; Ballerman & Brenner, 1986;
Forssmann, 1986) pro-ANP e s Hulzlo] o
742 el Ba] & 4ol ol Hrix] 7+ peptideE
ol Atk 3o} (Bloch et al, 1985; Schwartz et

al, 1985; Eskay et al, 1986), Trypsini} thrombin&
preprohormone®] C-terminal®] 12393} 124&] A}o]
9] arginine-serine bondef| 2Fg-5}e] 28709 ofu]x
AFel ANP (prepro-ANP, 124~151)¢ ul%
o] (Michner et al, 1986), 9213} 93 A}oj9) argi-
nine-aspartic acid A} o] & o] cardiodilatin (pre-
pro-ANP, 26~92)2 ©A43 % 9lcp. w3 Folo]
AR WA Zol EAldle o) 7}R] aspartic
protease”’} aspartic bondol| 2}-g-3}e] prepro-ANP
(26~55), (56~92) 2]3 (104~123)% whSof
B 4 glvkn 3k} (James & Sielecki, 1985; Pearl,
1987),

2| ol Winters3-(1988a)-2 7}7}-9] prepro-ANP
o] &7 peptidegol th3lk olwlstz AHRQ via}
Wiz g Aste] Ao o] pro-ANP
1~ 30 (prepro-ANP, 26~55) 7} 1861 pg/ml, 127
pro-ANP 31~67 (prepro-ANP 56~92)7} 1478
pg/ml A= EA3Ne] 4 ALAZ Aol 27} 40,
484 pg/ml, 108,566 pg/mle. -57}6‘}1;}_,_ s
t}, o]oj4] Winters% (1988a)-2 prepro-ANP2] =
7 peptideEo] Ay 4o HnAF Ro)E &9
circadian rhythm& ®2Qlvtw d1gdct, 221} pre-
pro-ANP9] N-terminal fragment5-9] Agj= &

+ e
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Vesely 5 (1987a)-& prepro-ANP (26~55), (56
~92)9} prepro-ANP(104~123)¢] ANP (prepro-
ANP, 124~151) 9} A3 =2 A9 HFHE
o] 9}A] 7)o ©])E-& particulate guanylate cyclaseZ
A AA cCMPE Fr7HAA o2 Jebdda
prolgen, ma 12 419454 Lato] 4
ANPXR t}= <F3}lz]=9} particulate guanylate cyclase
activity 3 Z7[A)Zlvt B 231t} (Vesely et al,
1987b), zev} ¥ A¥o|4 prepro-ANP (26~
41), (26~55), (56~92) % prepro-ANP (104~
123) & $olAAAES] 93 AFARl Tl 5
B9 ARA%e WIE AT 4+ fgosd, B
a-hANP (prepro-ANP, 124~151) ¢} pro-ANP &
Fod & wofl A HA g 25 2 Na A ake] F7}
E A 4 o} Vesely5(1987b) 2] B wof
o]slul 7lE o] Alv] Al 4] Zato] 4] 2] N-terminal?]
%7} peptideZ-oll 9|3} guanylate cyclase activity]
%7h< a-hANP| Fojgfo] £8ko|mg I 547}
YehtR] &8 4 912 2.2 prepro-ANP (104~123)
% 109 Zshel 4 pg/kg/ming 1027480 ug/
rabbit/10 min) £-oi 5} o} AlA7] 52 WH3LE I
29 % 9loich, ANPY 9% ol o Na w37
F3E cGMPE 753 Jehdehn dhck (Vesely
et al, 1987b), 22{1} prepro-ANP2] =7} peptide
Faolo] 5]] cGMP = Z 7} 3} v} (Vesely at et al,
1987b) °o]s % Na wiA#F7tE747F vepvbA] ¢
el AL olshar] YT Folch, ANP Foiof
oI ol 9 Na sj4ek 2718517} cOMP A4l
2719k % YA5HE AL okl ek Campbell(1988)
59 Eaet AtAle] ERste ANP £8-4&=
L2 AR A= &
3 3} Ballermanng (1985) €] ipSoe LIRS
o] 1o} prepro-ANP2] z7 peptide Fodol 2|3
cGMPE Frtetriete AIESE vetiiA &
< F U Ao Aleds, =3 £ AYelA A
£-3} prepro-ANP Fofgko] & ALeko|o]s] AR
b vehA] ga 4 Yg Aolvt 108 FFs)
A= 2 G747t YElR] e Ao g vjfoldo}
e 2 &t otz spASieeks potencyrt
ANPXE.ch= H A3 10v] oA} W8 Aoz

=

guanylate cyclase9} 2] A =] o

223

D A249 Al 13 1990—

o},

Winters-5-(1988a, b) 2] ¥ w10 9)3}y Algte] &
Aof] N-terminal®] 27} peptideZ} ¢~hANPS] 20
~30u] = FASt2 ofof 3t &% % Nawj4d
o] @8] F7Hd Aol ZIviE v k= Al 2F=)qt
2 9o A 7ir}, Prepro-ANPE] N-terminal®] =7}
peptideol] 23 Ago] 25 A9 Ago|r|
Toll AW AP} Aeld 4 Y& Aotk F ¥
A o] £} prepro-ANPe] 27} peptide 48

H7} ANPO] &9} FAg ZIA & & gle
v} Winters®] ¥ 7 (1988b)x 2 Ao 35z 9
A gt
o prepro-ANP2] receptor= down-regulationo] =]
o} o438 prepro-ANPo]| t gk ub-3-4jo] st 4
£ 0% Aolvh, 2elvk WA AR Fpdhelx
prepro-ANP2] N-terminal %7} peptider} 137
rEER AR & oFeldh, E3 prepro-
ANP2] N-terminal Z7} peptidez} ANP2] “clear-
ance receptor’” 2 7-4-&tchy @A) ZA)ds 2 x
% 9] prepra-ANP9] N-terminal Z7} peptideo)] 2}
8 ANPS] 4234 w77t B4 928 Aol
2 ANPY2] agonistZ 288 4+ 918 ZHoli} “clear-
ance receptor’o] £ 2 ring-deleted ANP @] des
(GIn'®, Ser'®, Gly29, Leu?V, Gly?») rat ANP(C-
ANP, 4~23)= cGMPZ @4j3lx] girin o4a
Z o} (Maack et al, 1985), o]Al2] ALAE-£. prepro-
ANP7} Aol 4 ol % o Na jd £38 veh &
= C-teminalo]| wfj-$ &9 3-8 9F&| 5l 9lc},

Pro-ANP (prepro-ANP 26~151)¢] 23l A=A~
ol WEsl % Weid ANP] AAE (Lee &
Cho, 1986) 2} §AHs}obE ALAS el Folgle
olef, meivh 2 Agpae] ANPE obrke] 3
ol% B, dEEH GEFo JzrcE ¢

54 32 23002 o 2 5347} 1) sl

£ Aolrt, w3k ANPo| 72 THoZE 3%
Aol YAvkE A Aoz £ ‘o‘°]§} T2E
& pro-ANP7} of Al ANPs} -g-AL3E Al &74-5
RolExlw obd AW 4 Qe East gld
Pro-ANP= 2 A7} AIA &S JEEA], o
Ul Fapoj} AlAbzA]of A5t Pro-ANP oA}
f o] 2)3te] A C-teminale] ANP7} 2 2§

prepro-ANP2] N-terminal %7} peptider}
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< e AelAe] A ok o 4 g,
Pro-ANP $of7|7} Sabe] A4 asbr}t 4422 ¥
9 ANP o Fofl vetozelni A7sA] ge
o, ©8% pro-ANP7} Algs] 2ol o] 2]
Aol pro-ANPo| <] ANPZ.8] o] A3} 1peha
4E g Aoleh, FoiAE 1085kl nojy
BAG AREFE Hols, FAo il Aol
HE ANP Soi] wohe o] QA8 ARERE 8
ot WAL old AW¥ £ itk HagE

AU, & pro-ANPS| 282 ANPe| 2-47]4

e AR E Fo2 Bg 275 o]

Z =

Prepro-ANP fragment2] A2]= 3% v 5}7)
HAsted Futa 7LES] AlFHWE prepro-ANP (26
~41), (26~55) 9 (104~123)-2 Eofsle] JE}
= AlA7]%59 ¥W3E ¢-hANPS} pro-ANP| 4]
a7} vl mEtgd e,

1) Prepro-ANP(26~41), (26~55), (56~99)
ol (104~123)-& 0.4 pg/kg/min -g-8o 2 Foig
o A7) 52 W 3slA] gk,

2) @-hANP (prepro-ANP, 124~151)& 0.2 4 g/
kg/min &80 2 FofA] gk AR, AT o
g % £F NawjAd -2 dA) 3] 61,

3) Pro-ANP (prepro-ANP, 26~151)¢] Foj 2 g
#F, AEFH, AlTAZE Y 83 Navwjdgre
A=13] FrkE 3k,

o]Ate] Azl pro-ANP2] N-terminal 27} pe-
ptider= AzjgtAdel F#7} glovt, o C-terminal
peptide A2]Al T7F &S vhefdie, 54
o o|2]q A& =& pro-ANPe| A7 5ol of
g &3+ N-terminal B.t}E Cterminal®] 7] %o
Slete] S35 oAl g,
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