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Summary . A study was perfomed on anesthetized dogs to determine the effects of
three doses of synthetic atrial natriuretic peptide (ANP) on systemic and regional
hemodynamics. ANP produced falls in mean aortic blood pressure for all doses: 0.1ug *
kg~! (low dose), 0.5ug * kg™ (medium dose), and 2.51g * kg™! (high dose). With medium and
high doses, a transient decrease in total peripheral resistance and a similar increase in
cardiac output (CO) were observed the stage immediately following administration of ANP.
Marked but transient increases in carotid blood flow was observed after administration of
all three doses of ANP. Furthermore, ANP caused transient decreases in carotid vascular
resistance, while carotid blood flow increased more markedly than CO. On the other hand,
organ blood flow to the splanchnic organs and skeletal muscles decreased or tended to
decrease. This study demonstrates that (1) ANP mediated reduction in aortic blood
pressure creates a decrease in total peripheral resistance, (2) ANP most effectively relaxes
the carotid artery, and (3) the hepatic, mesenteric and femoral arteries are less sensitive to
ANP.
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fAE 8 —12kg(PH 10 kg) DOEERE/LHMERRR A = 42
HEAV, ThEX AR QL) BXUBERE (21
B iehidie.

ASEE | ANP o2 H5E 5RO, KEIRE, FA#
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LIEREBIREEREIRR I B XIS THEALBE L.
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HL, chicl&d 5 BHRIEES 7 = — 7 (Narco #:8D)
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Fig. 1-a. Schema of the experiment A.
a; Aorta
b ; Hepatic artery
c; Superior mesenteric artery
d ; Inferior vena cava
e ; Femoral vein
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F—FAREAL, ThEEFF VAT a—3 (SR
2281 MPU-0.5-290 ¥ X O° LPU-0.1-350) ic##e L, &
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Fig. 1-b. Schema of the experiment B.
a; Cartid artery
b ; Femoral artery
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AXDANP X FBICELTH Y, a TiZe b D a-
hANP L [A—TH5 & L AR IR T\ BV, KB
28D 7 3 V% F T % a-hANP (Peninsula
laboratories #t) ®#E L. HEERS I OEERID
WTIERAR, et al 'tz ANP 0.1 pg/kg 1 EOBIRPIR
Bk b, SRNMEER R 5 p e e T,
0.25 pg/kg L ECIEX TS % 200 B E 88N, &
HIZ1.00 pg/kg CIHEODIAHEIBATHE LT
%, £ T, AKBRTE WNTHRBCKXETHENE
B EFELOND 3R, ThbbMEXREEDIEY
RIWCE EE BIcdFECRELY B IESRVEED
0.1ug/kg A8, MEXTRESTS20MEES #EINT
X0 MOCIEREYRTEEZDhAHAELLT
0.5 ug/kg ZHEE, ILELHHEBRHALIRETH
A5EEZELZONHAEELT2.5ug/kg B KB LBE
L, 203 BEY, FHE1 X 0MTEHREIEE LAk
BCCH# RS 5 one shot T&HHEE L.
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(1) £HMmTER

DI (HR ; beats/min) | LEROESE 3 R-R iR
DFHEHEH L.

KBIRE (ABP ; mmHg) | KEBEIIR2HIEA Licd
T =T NN CRELCERBR»OFHMES LTR
Dz,

TAREIRE (VP ; mmHg) | KEEEIR»SHBAL -
BT =T ENLTHEEL .

DFHE (CO ; ml/min<kg) | KEIIREEIATRICEERS L
Te7m—=7E2AVCTHAEL, KE 1kg Hich DIIfEEI
BELThHLb L.

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

RE (UV ;ml/min) | BERHCEB LT —T 1
b 20 SHEREL, 15HMREYEH L.

(2) HEMmITEIRE '

JFEIIRE (HAP ; mmHg) : FFBIRNICEBE L e =
2 = VENU TR LI ERER D S FHMEZRD .

FElRMmFEE (HAF ; ml/min-kg) : FFBIIRICEES L
fe7r—7ERCCEL, KE 1kg Hich OltEIC
BELTHbbL.

FrapiRm st (HAR ; mmHg/ml/mine-kg) :
(HAP-IVP)/HAF & LCcEH L.

LIBRIEEARE (SMP ; mmHg) : HIBRIBEEIIRPIC
BEBELICH = 2 —VENLUTEE LcERME S
ExRD7.
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LIBMEEIRINIEE (SMF ; ml/min-kg) : kBRI
BiRCEEZE LT e — T 2ACCHIEL, KE 1kg Hic
hOMEECHEAELTHbb L.

LBMESRMDEES (SMR; mmHg/ml/min-
kg) : (SMP-IVP)/SMF & L CHEH L 7.

(3) *TEBHIR - KEREYIR MITEHRE

wEEkE (CBP ; mmHg) | SBEIRNICEE L 7=
B = a = VENLTHE U IcEMRY O FHMmELRD
7z,
BEHRkLFE (CBF ; ml/min<kg) : S RIcE
Elic7n—7HRWTHIEL, FE 1kg H7c v DI
BBALTALbLR.

BEBRODEESN (CVR,, mmHg/ml/minkg) :
(CBP-IVP)/CBF & LTHEH L.

KBEBHIRFE (FBP ; mmHg) | KEREIRPICEE Lic
B = a—VEMNLTEE LI EMRS S FHmES KD
7.
KBEEPRIMFEE (FBF ; ml/min-kg) : KEREIIRICEE
Elic7n—72HCTHEL, AE 1kg H7- b DI
BrfiELthbb L.

KEBBIRMEES @EVR; mmHg/ml/min-kg) :
(FBP-IVP)/FBF & LCEH L.

MTEHRRORE L ANP BE5H L B 58154, 34, 5
& 18, 104, 1558 L 020 FOERETE o
7.

= B M #&

A, BEBRICRITHHUEELY FE + EEEREE L
LT Table 1~31RL, FRBRICKFTHHMEHEOH
BraRECTT 2 ESRCESHECEEREF L LT
Fig. 2~5 TR L. 7ok, HEEOZEDOEEICO
TIEFRAE & ANP # 5% o I % fifl o 8 T Student’s
paired t-test &\ THRE L .

1. £HFmfTERE

(1) HR

ANP oA EHE - X b, 15 5HICHIED 100.0+0.3
RIRERALEE (p<0.05) HML, FEET3SH
BITHIED 101.440.6 Y1I2EE (p<0.05) il ic
DA BEEOEL 2RI e ote. LHLKETI,
3 ORI HIED 102.6+0.5 %, 548 104.1+1.4 %,
245 102.910.7 %, 10 5% 102.8+1.1 %izcwFhd
EE (345 E 7% p<0.01, 55%E 10 5#%ixp
<0.05) wHEin L (Fig. 2-a).
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CXhZNAMED 111.4£6.1 %3 L 0°105.2£1.5 %ic

PERTR1S

BICHIED 107.6+3.3 BIHE (p<0.05) L

0.05) iR L, 20 58 F CHBE L

WIEhAERE (15813 p<0.05 3451k p<0.0D) i

I 7e2y, ZoBTEXREA L, 20 5B IXEED

87.8%+5.6 BILHRE (p<0.05) w4 Lz (Fig. 2-d).
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(5) TPR

VEHETIEROBMER I Inh oo, FERIC
b, 15HBHIED 89.4+3.8 BIcEE (p<0.05) i
BAL, ZToBIWXRBEIMEREZR L. KETR1S
%, 358, 559%, THBREThEhEiED 79.2+3.8
%, 84.5+1.9%, 88.1+3.3 %3 X 0°89.6+3.8 BT\
ThdER (15% L 35HRE I V5 HH1Lp<0.01,
755 p<0.05) AL, ToOBEXMEINER %R
L7 (Fig. 2-e).

(6) UV

PVEBREZ LY, BIED128.4+13.9%EE (p<
0.05) ML, FREECIXEIED 150.0+13.2 %I,
EHIRKECRHIED 213.7£17.9 % VThiEE
(<0.0D) CHEKEM,OHEMER L (Fig.3). itk
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REOHEML, WTFhoRERECE TR IFHL
hHEBLL, 205 % TREEL .

2. EIMmITEIG

(1) HAP

PEHEIZLY, 15510 5%, 20 7B Thth
FIMED 97.3+0.8%, 96.7+1.6 %3 X 0897.1+1.3 %
WIFhd AR (159%0Ep<0.01, 10 58 & 20 1%
p<0.05) FEEL. FEETX]1SHRICHIED 92.9
+1.9%iHE 0<0.0D) wFREL, 20 7% TEED
TREAEE L. S HICABRTIE L HHICHIED 86.6+
2.6 %IARE (p<0.01) TFEEL, 20 7% THEEDOT
RensEife L (Fig. 4-a).

(2) HAF

VERELD, 3SBICHIED 93.2+2.5 % IEE

o (%), @ HR (%)
R T e S
° e—= 25 ug/kg (n=7 mean * SE)
110k
100 . .
o >
80
70}
— 2
1 1 1 1 1 1 1 1 1 1 1 1 1 B
0135 7 10 15 20 01 35 7 10 15 20
%) (min) (%) (min)
130
120
110 F
100
90
80
70

- - 1

’rllll L
01365 7 1 15 20

(min)

Fig. 2. a) Effect of ANP on heart rate. b) Effect of ANP on arterial mean
blood pressure. c) Effect of ANP on inferior vena cava pressure. d)
Effect of ANP on cardiac output. e) Effect of ANP on total peripheral

vascular resistance.
% 1 p<0.05, %% :p<0.01
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Fig. 3. Effect of ANP on urinary volume.
* :p<0.05, * % :p<0.01

2.5 (ug/kg)

(p<0.05) &AL, Dk 20 5% CTHEORBA v 3R L
Fo. FER TR 1 SBICHIED 94.9+52.6 BIHE (p<
0.05) AL, LA 20 5% CHBE DO 2R L.
KETIZ 1 SRHIED 92.7+3.1 %icEE (p<0.05)
CEAL, D105 % CHERB OB 2 ERE L (Fig. 4
-b).

(3) HAR
PEEIOCAREHRFCREBROEETRIRd- T,
LaLdhERict by, #5156 4% kiifEo 112.8+

6.2 %7;75% (p<0.05) il (Fig. 4-c).

4) SMP

VERHECTREBOENMNER I ehote. FERBICX
D 10 S IXFIED 97.3+1.2 %Iz, 20 HHRICILEIE
D 96.7£0.6 B FhHEE (10 5513 p<0.05, 20
SHEIZP<0.0D) CT#LL. XbRAKETIZ 15%I
HIfED 85.8+1.8 BITAHE (p<0.01) I THEL, LIk 20
5% THED TN L (Fig. 4-d).

(5) SMF

DEEECIIEL MR LER S ot RERIC
X0, 1058 ECIAEBROEIERE It - el 15654
BICHTIED 92.5+2.5 %, 20 S CILRTED 91.5+
2.0%\WTFhbAERE (15551 P<0.05 20 5%i%p
<0.0D) @A Lz, kBT, REBIHED 92.5+
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Fig. 4. a) Effect of ANP on hepatic arterial mean blood pressure. b) Effect
of ANP on hepatic arterial blood flow. ¢) Effect of ANP on hepatic
arterial resistance. d) Effect of ANP on superior mesenteric arterial
mean blood pressure. e) Effect of ANP on superior mesenteric blood
flow. f) Effect of ANP on superior mesenteric vascular resistance.
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Fig. 5. a) Effect of ANP on carotid arterial mean blood pressure. b) Effect
of ANP on carotid blood flow. c) Effect of ANP on cartid vascular
resistance. d) Effect of ANP on femoral arterial mean blood pressure.
e) Effect of ANP on femoral vascular resistance.
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