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STUDY OF RENAL HEMODYNAMICS IN RESPONSE TO
ATRIAL NATRIURETIC PEPTIDE

ManABU SAITOH
The First Department of Internal Medicine, Nava Medical University
Received September 28, 1990

Summary . To investigate the effects of atrial natriuretic peptide (ANP) on renal
hemodynamics, a comparative study was made in response to agents given before adminis-
tration of ANP in 40 anesthetized dogs. After continuous administration of 5 percent
glucose solution (Experiment A), captopril (Experiment B), norepinephrine (Experiment
C), or angiotensinll (Experiment D), ANP was given intravenously and various items were
observed. Especially, outer cortical blood flow (OCBF) and inner cortical blood flow
(ICBF) was measured by hydrogen clearance. The results were as follows.

Experiment A: Renal blood pressure (RBP) decreased and renal blood flow (RBF)
increased significantly. Therefore renal vascular resistance (RVR) decreased significantly
in high dose ANP infusion. OCBF decreased and ICBF increased significantly.

Experiment B: Glomerular filtration rate (GFR) and filtration fraction (FF) and RVR
increased significantly in high dose ANP infusion, suggesting relative vasoconstriction of
efferent arterioles,

Experimont C: In low dose infusion of ANP, systemic hemodynamics showed no signifi-
cant change, but RBF increased and RVR decreased significantly, which suggests the
hyperreactivity of renal vessels compared with other organ vessels. GFR and FF increased,
and RVR decreased, showing vasodilatation of afferent arterioles. And FEy, increased
significantly, which shows that sodium reabsorption was restrained at the proximal tubules.

Experiment D : FEy, increased significantly, which suggests that sodium reabsorption is
also restrained at the distal tubules.

From these results, the author concludes that ANP has different pharmacological action
on-afferent and efferent arterioles. And ANP gives hyperreaction on renal vessels and
sodium excretion at the kidney under vasoconstrictive state.

Index Terms

atrial natriuretic peptide, renal cortical blood flow, afferent arterioles, efferent arterioles,
sodium excretion
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DEMF P Y v AFIR<F5F (ANP) 121981 4F1c
De Bold bz & » THR X h, 1984 41z Kangawa &
Matsuo?iZ & » TZ D5 FREENRE I hic. BEkZzo
EEEAVRECEE S h, KEFIOFIRIEM & EESF
ARHL A Eh T30, FIREROREBF O
TIE—EDRBAB LR T\, FIRESEST5
BRI OEREYETORETH B0, RIEH
X BFIROEFCoWTIE, BRMTERORRLE
LR T 2RI E bR S, 22T, ZOALR
357, FEHZIXA 2ZHWT, ANP 0£H&ERD
FRIMTEROER /c b I FIRMELEEL, Thbd
DR RIFEII RN B X OERERT R Te b 8
BIELTWB0EHRE L.
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1. ERoMEE

hEH 8 ~14 kg (F¥11ke), FEERE 30~40g (F¥
38g) DEEEMBEREA % 0 HEFEAL, EABER
(ASEER 108, » 7+ 7V AR G-LB(BSE ; 10
), # 7TV A AR T7 Y VETREER (CE
B 108D s X OBMHERT 7 v o4 T vy vITRE
EE: (DEE; 108D 0 4Besl), ThhieownwT
ANP o4& (0.1ug/kg) k& Qbug/kg) DLEH
E2MEER, BERCR IETHEVEE L.

ASEER RN, B¥EMH, BXOv=v -7 vOFT
VYVRIE X BHERYRNT S X O RATAE I 2 7o\
TANP 0EEYBHEL .

BER v=V . 7VIFT Vv VROBEYRINT

HEMT, MABLLCT v oO+T v vERBEE
(ACE) BHES» 7 + 7y 1+ (CAP) #5%#1T\, ANP
DEHFHENEER S X OBEECE LIS THEYEE
L.

CER : AEM / r=vix7V v (NE) 5%
RREAEEEY DL D, ANPOAVBER I OKESLHE
ENBERICK LIS THEY CAPEREEAT CHEL
7.

DB : BMEENT 5B R L O RHEETRY
NT BEELBNT Hicd, FILEE L CBEL
L, ZZRRARE A EEWTIR hexamethonium (Cg) 5 L
Db, EbrTveATFvevI (AL 2L LR
BT ANP 0B E KEOLHHENEER S X OB
Bk X iETHEvHE L.

2. EBRoOFIH

2

MEEBRHEBOFIE

1 % % pentobarbital sodium 30 mg/ke D 1§ e Py #2 5
X - THEEL, ﬁ%‘?ﬂ?‘ a—THEELTCVAY Y —
AW X B AR T TES 4 fESIBhic X - CBl L,
KEDIRE AT 2 SR SIERE Y L 7. oW CERIEESIBR
ko TREBERECEZL, MROETEHRETAZLD
oL S ICER LA bEBBIR, ERES I OEER
HE BT L. KBIRER L BH#RcchZh#ad
BERMBE 7 7 — 7 OKE Narco #8) ¥%% L, %&
RECERAL 7 -7 v EBA L. EHRBRAND
2m (FREAR) & 4m (RBEAB) oRIELhTh
KR AFEETER & KRRER B2 D 7z 5 W ER
FRIALTBIER % L TREBRICERL T, ThboBER
PEMRREBROITE (NAA AT 4 hryr A=V 28
RBF-1) #fE L. 2WTEBBIR, KEIREHET S
IO TABIRECH 7 =T EBAL, ThZhEEN S
VAT a—Y (R7AZ B +F V25 2 —4 DPT-
ID ERELL. by V79 v AKX b BIER
E (RPP), AEM&EIEBE (GFR) ZHRIET 5, <5
73 BRBY —-% (PAH) 8mg/kg, 7 VT F=v
(Cr) 30 mg/ke ¥k L7 D% PAH0.25mg/kg/min, Cr
0.58mg/kg/min & ElRICFREEA L Tl o PAH -
CrBE >R L.

(2)&EBRIC KT 5 FIE

Ll EnJLBE e, ASBRTIEA X OMTEHRILE
L7cR & T, BERTIRILEL LT CAP lmg/kg %
one shot BHE LY, i\~ C Img/kg/hr DEEE THEHEA
L, BIRENTRERE L RSRT, CSERTITHLE:
LT NE 0.03mg/kg®% X 0 CAP 1mg/kg & ¥t L
WTNE, CAP %#%hZh 0.03mg/kg/hr % X O Img/
kg/hr OEE THRREEA L, MTEBRELE LIRET
BT o, EHIDERTIXASER L AROBRIFR,
FIALE & U CAET O MERBEMESS X OEBRECS
T3 5 EME R TR/ IR b FIRESINT L7c b, SHENIZE
Cs 5mg/kg ##HEOL, X HImAIl 20ng/kg 8L,
BT 20 ng/kg/hr OFEE TREEHEADL, MmITEIREN
RELU RS TERET - 7= (Fig.D.

3. ANPH L& LJE

EFEBRFELD, DEORKRATANPAEGE) BB W
okE (5B 2R#IRX Y 1EHREL, BERHLE
51420 5 % CREFMCKBIIRE, TXEIRE, O
&, BERE ThuisE BRELKER X OEHED
HEET T, BBZ7 V77 VAD IRBE2045E L,
ZOFHM 10 5 CABBRCEE Lch 7 —T b
L.
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4. WEHE

(1) &HFMmfTERE

ABIRE (ABP; mmHg) © KERBIHRA HIEA Lich
F—FAENLTCHEEL, FHMETRESE LK.

TAEIRE AVP; mmHg) @ KEEEIR & b T A#Ik
iz Swan-Ganz # 7 — 7 AV EEA L THEIE L .

D E (CO;ml/min « kg) | KEINRFRIAL I BRI
B 7 e —7REELCHEL, #HE 1) oliE
B L TR L.

£RBMEEH (TPR; mmHg/ml/min * kg) :
(ABP-IVP) /CO & LTEH L.

(2) BmfrEyE

BENRE (RBP;mmHg) (237 —>Dh 5 —F 1%
EBRFIRCESENALTCREL, SFHMESL L TE&EL
7.

EME (RBF; ml/min-g) @ EEBIRCERTE
e - REFLCHEL, BEElgM)oMKE
CHELTELE.

& EH (RVR ; mmHg/ml/min-g) : (RBP-IVP)
/RBF & LCTEH L.

B RCE MYt E (RCBF; ml/min « @) : B#EAAFE 7 Y
TIVAERLY - TELRLZ V75V AEBRICIY,
BFEERE t 14 (min) X ORIy U v A BREHIRE S
2 X B OMEIRRRE D REE D LB X 5 Rtk
DIMFEEERD, Thi ) BRENE, ABThZhlg
Bz v oljE (OCBF, ICBF) B M 59D HEICRE -
TXRAIC L W EH LA {(69.3/t ) — Uh#ic X 5 R
piF ot} /100

(3) EiRE _

xR miEE (ERBF ;ml/min * @) : Cpau®E D Upan
*UV/Poay Poay ; M PAH B, Upay » IR PAH B
E, UV, 15MRE»HBMmITE% Cean/l1-Ht (Ht ;
~<bZ Vv b)) ELTHEHEL, ZhEEBEETRLT
Flg Yy omfEc#mEL TRLL.

ShERAVEEE (GFR; ml/min « @) : GFR % Cer 0 %
» Ucr » UV/Pecr (Ucr ; Reh Cr B, Pcr; mif Cr i
B) LLTKRD, 2o Cor #BEETHRLE IgX4h 0k
BRAGTRRE & L.

TAE (FF) : Cer/Ceank LTHH L 7.

14ERE UV; ml/min) | REH T — T A bE
RU14GHich OfETRLE.

Repo b Y v ABEEEERE (UnoV; ues/min) @ 206K
ESEHAL CRDLRFF ) v aBE (U &1
SRERENSEE L.

B by v aBEEE (FEv.; %) @ RFEF Y v sk

. .
Electromagnetic
flowmeter

Pressure
transducer i 1
1 L/

Regional

flow meter

Captopril 1mg/kg/hr I

blood
Ly

Img/kg  Captopril 1mg/kg/hr
c L

0.03mg /kg norepinephrine 0.03mg /kg/ hrl
L r

D 20ng/kg  angiotensin I ‘20ng/kg/hrJ

L
hexamethonium 5mg kg
ANP
Uo l U 1
Po P, ‘
| | | 1 | .
0 20 0 20 (min)

P : blood Sampling
U . Urine Sampling

Fig. 1. Procedure of experiment.

x4 %5 GFR o84k &, RATHRTF 2R T
Bicdic v e, GFR i3 5 RF7 ) v 2 giiEE D
HlEE%FR LI, TibbRFT MY v ARE (U,
UV, Mm#fEr ) v a@E Py AV, XRILL-T
BHLF YV 742075 YA (Cyg; Cyg=Une XUV
/Pya) LRI D Cer 235, FEya=Cyo/Cerx100 & LT
BEH L.

R v v 28R (U ; ueo/min) @ KIECEFT %
FRLCRb ) Y 2 BEAHIEL, 15MREFOBE
i HEE L .

(4) Im#E ANPBE : FHERELTANP 0.1ug/
kg %X 002.5 ug/kg HMEIRE b LEHEL, ThE
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hi&5a, 5% 144, 34, 54, 104, 20 5 kB
Bk SI|ML, Mm% B Trasylol-EDTA A D
DAy Y 75RABL, 4C, 3000 BT 15 4D
SEEL MR EBI—20CHUTEREELE. BELE
I 2 BEMRCEEL, ¥y b 2HVWTSOF
AA7 7y eACRELK.

5. MEEtaE

MEST LB T3 FRAE & ANP %5 o0 I TEAE o F CHaxs
EC oW Tt BB X » PHELBERE, -V
FREEDOWTCIE VAT A MY v 7 ERAWCESE
HERBEECRR L. HEP<0.05%b-THEED
h &Lt

X R B &

AR BHEE CHEilksk O'DERICET 5 HEME
DEAE T BIECK T % ¢ — & v b CRISfE - EHeEze)
& LT Fig2-9 w7/~ L. % Table 1, Table 2 icix
FERC BT L REMK B LI OB 27 ) 75 v 2AOHE
fE CPHELRERZE) 2Rl

1. &F5MmiTERE

(1) ABP

ANPAEHEDHR : ABPIXA+BCD Tho
FRIZB\TH BB LRELEIR S Inh - fe.

2

ANPAEB#HEDOZE  ABP X AER%R CANP# L
3SBRIHIED 93 %, 54 89 BT WThbERIC
THEL, ZOHIMECEHELDN, BERTIEEDOE
bERE e o, CERTIREE 3 HBITHIED 92
%, 59H8 %L, WThIFBEDOTHETH-
fo. TOBRFACHBECEET 2EAER L. DER
TRFHEEER» D TRERZRL, 10 2% EHIED 90
RICHBIZTREL, ToBIECEET 2EREZR L.

(2) CO - )

ANP A EHEDOHRE : COXAB-CeD \WwFThoE
BB\ THH LR ER I e o .

ANPAEB G OHR | CORARRTIRYS 3 4k
CRIED 113 Bie BB HEIN L e 0 bRiECEE T 51H
FZERLIcH, BERTEBELLREERI Lo,
CERTIIEE 5 S BICHi{ED 115 B AR HEmL,
Z DH IR 2 TR T AEAE R L. DERTIHRS
1 5 BCHIED 110 %, 345HIc 112 R WThdEE
I U728, 20 SR IIETE L v WA T A ERERL
fo.

(3) TPR

ANP S EHEOE : TPRZA<B-C:DWiFho
FRIEBTHEROBMERE nhr ot

ANP KEHEOHE : TPR AAERCERE 3 5

Table 1. Effects of ANP on renal cortical blood flow

Experimental DX?.\? ]g?f e Control Time after administration of ANP
group o o/kg) Value 1 min 5 min 10min 15min 20min

01 In 1.04£0.03 1.07£0.19 1.10£0.13 1.08+0.24 1.10£0.03 1.124+0.28

A ’ Out |1.31+£0.48 1.34+0.22 1.32£0.48 1.334+0.37 1.34+0.30 1.31+0.30
95 In 1.14+0.36 1.24£0.24* 1.16i0.40 1.13£0.53 1.15£0.75 1.164+0.45

’ Out |1.28%0.39 1.32£0.77* |1.18+0.51* |1.17+0.48* |1.26%+0.37 1.28+0.37

0.1 In 1.20+0.28 1.18+0.35 1.30£0.28* |1.28+0.40* |1.2940.23* |1.35%0.02*

B ’ Out |1.7840.10 1.80£0.03 1.90+0.45* | 1.8240.34* | 1.824+0.38* | 1.76+0.22*
25 In 1.2740.43 1.32+0.60 1.57+£0.39* | 1.58+0.57** 1.72i0;22* 1.78+0.21*

’ Out - | 1.88%0.10 1.82+0.43 1.78+0.32* |1.80£0.20* | 1.68+0.65 1.661+0.65

0.1 In 0.8040.44 0.8440.53 0.89+0.12* 0..8210.32 0.78+0.55 0.81£0.43

c ’ Out (1.10%+0.10 1.114+0.53 1.15+0.10 1.11£0.48 1.10+0.62 1.114+0.10
25 In 0.6240.47 0.66+0.42 0.87£0.38* | 0.78+£0.47* |0.82+0.29** | 0.78+£0.48*

’ Out |1.9840.40 0.960.70 0.914+0.37 0.88+0.41 0.92+0.33 0.884+0.13

0.1 In 0.90+0.31 0.93£0.42 1.02£0.11 0.98+0.70 1.00£0.40 0.99+0.14

D ’ Out |1.10%0.30 1.05+0.30 1.08+0.24 1.12+0.19 1.10£0.20 1.08+0.60
25 In 0.78+0.43 0.77£0.24 1.10+£0.24* | 0.88+0.38 0.75%0.44 0.66+£0.43

’ Out |0.9940.38 1.06+0.11 0.90+0.14 0.88+0.33 0.9440.48 0.89+0.43

In: inner cortical blood flow (ml/mineg),
Out : outer cortical blood flow (ml/mine-g),
mean+SD (* : P<0.05, #* % : P<0.01)
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Table 2. Effects of ANP on renal function
Experimental | ANP 0.1 ug/kg ANP 2.5 ug/kg
tem
group before after before after
ERBF |2.92£0.22 2.82+0.14 2.96+£0.22 2.70+0.31
A GFR 0.42+0.15 0.48+0.26 0.46+0.18 0.67+0.57*
FF 0.32+0.15 0.34%0.10 0.2940.12 0.40+0.10*
ERBF |3.31+0.49 3.29+0.67 3.12+0.21 3.00£0.51
B GFR 0.31%£0.22 0.384+0.34 0.40£0.28 0.72£0.36*
FF 0.12£0.08 0.14+0.10 0.13£0.10 0.17+0.08*
ERBF |2.43%+0.61 2.55£0.81 2.13+0.10 2.21+0.51
C GFR 0.46£0.22 0.52+0.16* | 0.31+0.22 0.45+0.39*
FF 0.23%0.14 0.26£0.10* |0.22+0.08 0.394£0.17*
ERBF |2.62+0.18 2.6210.25 2.60+0.20 2.56+0.34
D GFR 0.50+0.23 0.51+0.12 0.41+0.25 0.48+0.66*
FF 0.24+0.10 0.29+0.17 0.20£0.09 0.23£0.04

ERBF : effective renal blood flow (ml/min-g),

GFR :

glomerular filtration rate (ml/min-g),

FF : filtration fraction, mean+SD (% : P<0.05 #* % :P<0.01)

BITHIfED 89 BITHABICEA L, T OHER 4 I HifEcE
Bl CERTIZ3ISHBICHIED 92 %ic, HIT54
BIITREIED 85 B\ W Th b BRI L, £ 0% uifE
ZEE T A EE %R L3, 20 5381 RiED 106 %12
BECHEML 7. DERTIIEE 5 HHBICHIED 89 %ic
BRECRA L, DEMECER T EAEZR L. Lx

LBERTRERBOELERI - (Fig. 2,3).

2. BmfTERE

(1) RBP

ANPAEHEDHE : RBPIZAB-C-DWTho
EERC R W TAEROELERE i

ANP REHEDZE : RBP 12 A-C:D ERTIIHES
BEHL Y TREL, AERTIEIHHRICHIED 96 %, 54
#iz 92 %z, CEEBRTIX 3 FHICHIED 96 %, 55%
ZHHED 93 %, 10 #4190 %1z, DERTIL 15 I
BIED 90 B\ TFhb BRI TREL, £ OBiECER
TAHEAERR L. LALBERTIZANPHELEZ LY
BEOEERE Inh o .

(2) RBF

ANP /B G5 O%HR | RBF (X A-B+D \WFhDEER
CEENWTHEBEOEEREIRhot. LHLLCERT
NG E/R L DL, 55BRCITHED 111 BITER
ML, HSEiEcEE T 5 EAEZR L.

ANP KEHEDHE  RBF ZAERTIIHE 3 5
BICHIED 122 RiABCHEINL, ok, BECEE
FTAHEAER L. CERTRESL 3SHIHIED 115
%, 55122 %\ NThEEFRICHEML, TOBE

Bib s b o0 20 5EEE TEREOMMAESE L. D
EBR TS 3 HRITHIED 123 e FBc#EmL, %
o, FECEE T ERER L. Ll BERTI
BEOEERI M-

(3) RVR

ANP VBB ED%E : RVRIZ A+ B D ERick\»
TREEOE(LERE ez, Ll CERTIERS
5 DHICHIED 85 %I BFICBA L, B+ sl b
EEER 2R L.
ANPAEBHEOHME  RVR RAERTRIHEE 15
BIHIED 86 %, 3 49HIC 83 BT\ W Thd BRI
L, ZOHKE4CHECER L. BERTIIHEE IS
BIHIfED 108 %, 5581 114 Ko Fhb BARICH
L, Zzo#, FECEETAEAERLE. CERT
AR EEENDED L, 35HICIFIMED 83 RiFRIC
BAL, EbIc5HBITITRIED 76 BITABTRHA L,
LIt 20 %2 THEEOW M EE Lic. LzxLDERTIX
BEOEERIInn -1 (Fig. 4,5).

(4) RCBF

ANP A E0D%E : OCBF iz A+BC*DWFho%E
BRERWTHEBEOE (LR hrote. Ll ICBF
XAER, DERTIEBOLERE R oicd’, B
SRR TS 5 I RIED 108 RicHFEHEML, 20
5 E THEMAERE L. CRBRTBE 5 fHIHED
111 BweRFFe#Ein L, DEMEcEET 2ERE2RL
. LOLDERTRIFBROEMERI M oTc
ANP KE##E5DO%FE | OCBF AR TIIHESE 145
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ABP : arterial blood pressure, CO :cardiac output,
TPR : total peripheral resistance.

Fig. 2. Effects of low dose ANP on systemic hemodynamics.

BITHIED 109 BB B CHEIN L 7 385 5 SR RifE
D 93 %, 10 BHEIZ 92 BRIeEBIEA L, FOEHER
EET5EM %R L. CERTIES 5 5RICHED
90 B BB FHA L, L2045 % CHE OB Mk

L. LU B -DERCEIAEEOEETRI ot

ICBF iZAER &S 1 2B CRifED 111 BB EIC
L, Totk, FECEEL:. BERBIOCER

TEHEE 5 HHORED 124 %, 140 R Fh EFhEE
L, DI 20 5% CHEOEIM AR L. DER
TUIHELE 5 HHRITHED 128 Bie B EmL, LI,
BifEwfE Uiz (Table 1, Fig 6,7).

3. e

(1) ERBF

ANP VE#H#50%8E  ERBFIZA-B-C-DWFh
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ABP

110
100

80

90 ok

o——e A (n=5)
o——o0 B (h=5)
e ---o C (n=5)

o----0 D (n=5)

percent of control value

130
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e\

120
110
100
90
80
70

percent of control value

! !
10 15 20 min

mean +SE (% :P <0.05, *% :P<0.01)

ABP : arterial blood pressure, CO : cardiac output,
TPR : total peripheral resistance.

Fig. 3. Effects of high dose ANP on systemic hemodynamics.

DERIZBTHEBEOEERE b o i

ANP X E#50%)% : ERBF X A-B-C-DWTh
DERICBVTHHEEOEERE Iehoic.

(2) GFR

ANPAEEEDOFHE . GFRIIBERTIEE T
RCAEIMER 2R L, CEBRTIFIED 128 BicFRE
ML, L2 LASERE I ODERTIEEDOLL

IR T o fe.

ANP KEHR LG DR | GFR XA LR THIMED 144
%, BSEEAT 180 %, CEERTIX 162 %, DEERT 130 %
CWFh b BRCHEN L.

(3) FF

ANP HEBHEDZE  FFILA«B D ERTIIAEE
OBELERE b o7y, CEBRTIFMED 107 %BicH
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]
20 min
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RBP : renal blood pressure, RBF :renal blood flow,
RVR :renal vascular resistance

Fig. 4. Effects of low dose ANP on renal hemodynamics.

B iz,

ANP XEHEOHR : FF RFiEIc kL AER TR
123 %, BEEBAT 131 %, CEBRT 157 %A IcHnL
7z, DEBRCTRAEBOE{LER & fedr» 1z (Table 2, Fig
8).

4) UV

ANPAEBREDOHRE : UVIZA-B-C-DDOWTh

DEBRIEBCTHEROEERE Iadr o fe.
ANPAEH#EOHE UV ZHEL L AER T
189 %, BSEBRT 128 %, CEERT 147 B eWThiFRE
CHEIL 728, DERTIEBROBMERES Inh o T,
(5) UnaV
ANP A BB EOHE | UV L A*B-C:DFho
FRIZEVCTHEBROBLERE nd ot
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RBP
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(485)

nnn
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percent of control value
(9]
o
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120
1o
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90|
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wh
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percent of control value

10 15

mean +SE (% 1P <0.05 *x* :P<0.01)

RBP : renal blood pressure, RBF :renal blood flow,

RVR :renal vascular resistance

Fig. 5. Effects of high dose ANP on renal hemodynamics.

ANP REH#EOZFR | UyV FRIMEICE L ASERT
180 %, BEBRT 128 %, CEBRT 184 it WTFhdHERE
I Lie. DSEBRTIX 120 Bl 2R Licic &
EFE 5. ’ ’

(6) FEy,

ANP D B#5 0O%hE | FEWWXAER, BERK IO
DERTCRIAEBOENMERE ot CERTIXHIME

I LT 150 Yo BB Ein L.

ANP KE#H# 5 DR | FEy 13 A B TIXRIED 230
%, CEERTIL335%, DERTIE20XBicThbE
BN, BERTHABEOEIERIRhTe
(Fig. 9.

(7) - UgV

ANP S BB EDHE UV IZA-B-C-DDWTh
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OCBF : outer cortical blood flow,
ICBF :inner cortical blood flow

Fig. 6. Effects of low dose ANP on RCBF.

DERICF VW TLEBEOEITR b RIgd - i,

ANP KEHEOHRE UV I AB-C:DDWTh
DERIZE T HHEBOEIL e - T2,

4. m#fE ANP e

ANP #5510 R 4R E 127 78pg/ml TH -
7o. ANP 8Ti3 1 54 370pg/ml, 5 4% 135pg/ml,
10 %% 100pg/ml, 20 %% 86pg/ml & 7t 7. ANP X
BTIX 1 4% 6100pg/ml, 5 4% 2400pg/ml, 10 5%
240pg/ml, 20 44 130pg/ml & #B L 7-.

% =

1. APIcB TS5 ANP HEREDORTE

ANP 00X 3 BEBIER IEEFR S X OFIRIERATH
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