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Summary : The hemodynamic properties of prazosin(Pz), a selective a;-receptor

blocking agent, were examined.

To investigate the effects of Pz on systemic and renal hemodynamics in anesthetized

adult mongrel dogs, cardiac output(CO), renal blood flow(RBF)and renal cortical blood
flow (CBF)were observed using an electromagnetic flowmeter and the electrolytic hydrogen
clearance method. RBF and CBF through the extracorporeal circuit with fixed perfusion
pressure (100 mmHg)were also measured. When Pz was administered intravenously at a
low(0.005 mg/kg), medium(0.05 mg/kg), or high dose(0.5 mg/kg) : 1)aortic blood pres-
sure(ABP)was reduced ; 2 )CO was increased early and decreased subsequently ; 3 )RBF,
CBEF, effective renal blood flow (ERBF)and glomerular filtration rate(GFR)were decreased

at the high dose, but. were increased in the extracorporeal circuit.
a;-receptor blocking agents are recognized to have little adverse effect on RBF and
renal function, although when high doses are used, these parameters may be reduced.

Index Terms

electrolytic hydrogen clearance method, prazosin, renal cortical blood flow, renal function,

renal hemodynamics
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Fig. 1. Schematic representation of the experimental methods.
(a) Measurement for systemic hemodynamics, renal circulation and clearances.

(b) Extracorporeal circuit.
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Table 1. Hemodynamic changes before and after administration of prazosin in experiment A

Jtem Dose of Pz|  Control Time after administration of Pz
(mg/kg) | value 1min 3min 5 min 7min 10 min 15 min 20 min
0.005 | 1088 1089 1078 109+10 110+9 10810 10749 106+11
HR 0.05 | 1045 1066 104£6 1026 1045 101+6 100£7 1017
0.5 110+6 108+6 117 10946 1076 1088 106+9 10549
0.005 | 113+4.8 | 109+3.5 |108.4%3.7 [107.243.7% |107.243.3* |107.243.3 [107.4%3.6 | 105.6%3.7
MBP | 0.05 | 11445.2 |107.625.5** |105.6:£6.3* |101.8%6.4** | 99.8::6.3"* | 86.4:6.8" | 96.4%6.9** | 91.8+7.6**
0.5 |106.8+3.8 | 87.4%7.7* | 91£6.6* | 91.8+6.5* | 90.4+7.0* | 87.6%6.7** | 84.426.5* | 81.85.4**
0.005 | 6.8%3.1 | 6.6=3.4 | 6.0£2.9 | 6.6£3.1 | 5.9%2.8 | 6.2£3.0 | 6.1£2.8 | 6.6+3.3
IVP | 0.05 | 5.4+3.4 | 5.9+3.4 | 6.1£3.3 | 6.0£2.9 | 5.8%3.0 | 6.743.5 | 6.9+2.8 | 7.243.3
0.5 70442 | 70435 | 7.6%4.2 | 6.242.9 | 6.6+3.6 | 6.7+3.4 | 6.5£3.4 | 6.9+3.8
0.005 | 110.948.2 [114.1£7.8* |110.6+8.3 |109.7+8.4 [109.5+8.0 [108.2+7.8 [108.8+7.9 |[108.4%7.6
co 0.05 | 115.210.9 123.6+12.1**| 109.5+10.2 | 104.049.7 |100.1£9.5 | 98.1+9.5 | 95.4+10.0 | 94.9+10.4
0.5 [108.6+7.5 [124.611.9* |109.9£10.3 | 103.449.5 | 98.6+8.8 | 92.6£9.5 | 89.5+£9.6 | 86.1%10.2
0.005 | 1.00£0.05 | 0.93+0.04* | 0.98%0.05 | 0.96+0.05 | 0.97+0.05 | 0.980.05 | 0.980.05 | 0.96%0.05
TPR | 0.05 | 0.99+0.07 |0.880.06** | 0.97+0.06 | 0.98+0.04 | 0799%0.06 | 0.99+0.06 | 0.98+0.07 | 0.980.07
0.5 | 0.97#0.05 |0.720.07** | 0.8420.07* | 0.91£0.08 | 0.93+0.08 | 0.99+£0.10 | 0.99+0.11 | 1.02+0.12
0.005 | 2.81#0.20 | 2.76+0.21 | 2.80%0.19 | 2.86+0.21 | 2.80+0.20 | 2.77+0.19 | 2.75+0.21 | 2.70%0.22
RBF | 0.05 | 2.25+0.21 | 2.2240.20 | 2.20+0.23 | 2.23+0.21 | 2.20+0.21 | 2.1540.24 | 2.04+0.24 | 2.00%0.26
0.5 | 2.4240.19 | 1.90+0.14* | 1.99+0.12* | 2.03+£0.20 | 2.18+0.22 | 2.1940.28 | 2.16+0.31 | 2.11+0.35
0.005 | 56.5+2.8 | 55.0+3.1 | 55.343.1 | 55.143.1 | 56.1%£3.4 |56..4%3.3 | 55.943.2 | 56.0£3.3
RVR | 0.056 | 51.243.1 | 48.5+3.6 | 47.8%3.4 | 51.543.6 | 50.543.5 | 49.943.5 | 49.843.6 | 47.6%3.7
0.5 | 43.744.2 | 46.244.4 | 45,1235 | 44.543.3 | 44.543.7 | 42.2435 | 41.3%£3.3 | 40.4%2.9

HR ; heart rate (beat per minute), MBP ; mean blood pressure (mmHg), IVP ; inferior vena cava pressure (mmHg), CO ; cardiac output
(ml/min+kg), TPR ; total peripheral resistance (mmHg/ml/minkg), RBF ; renal blood flow (ml/min*g), RVR; renal vascular resistance

(mmHg/ml/min+g), mean+SE, %:p<0.05, % %: p<0.01, n=5.
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Table 2. Hemodynamic changes before and after administration of prazosin in experiment B and C

Experi- Ttem Dose of Pz|  Control Time after administration of Pz
ment (mg/kg) | value 1min 3min 5 min 7min 10 min 15 min 20 min
0.005 | 11543 11443 1144 113+4 113+4 113+4 11245 11245
HR | 0.05 118+5 117+8 118+6 119+7 11647 11546 115+8 116+8
0.5 11245 11247 11046 10947 108+7 108+7 1068 105+8
0.005 |111.6+£5.8 |106.2+4.6 |104.4+4.4 |103.6+5.2 |100.8£5.0 |[102.4£5.5 |[101.4%6.0 |[100.8+5.3
MBP| 0.05 |[109.4+6.2 [101.2+5.5% | 97.6+5.8* | 95.8+5.7% | 95.2+45.8% | 93.045.3* | 90.4%5.6* | 87.8+4.9*
0.5 101.4£5.5 78.616.3* | 82.6+6.1** | 83.4%6.4** | 81.0£6.6** | 79.0£7.5** | 75.6+9.0* | 75.8+11.6*
0.005 | 5.4%2.8 5.6+3.0 5.542.7 5.8+3.1 6.0£2.6 5.9+2.7 6.1£3.0 5.9+2.1
B |IVP| 0.05 6.6:+3.4 6.242.5 6.8+2.2 6.4+3.1 6.5+3.0 6.742.4 6.6+2.9 6.9+2.9
0.5 6.1+2.8 6.0£2.9 6.1+£3.4 5.9£3.3 5.6+2.9 6.0+2.9 6.213.0 6.612.8
0.005 | 2.156+0.14 | 2.18%0.12 | 2.34£0.12 | 2.22£0.12 | 2.26£0.12 | 2.31+0.12 | 2.25£0.13 | 2.35£0.11
RBF| 0.05 1.924+0.11 | 2.10£0.11* | 2.094+0.11 | 2.13+0.13 | 2.09£0.13 | 2.04%0.12 | 2.04£0.13 | 2.09£0.13
0.5 | 2.2740.12 | 2.53+0.17 | 2.67+0.16 | 2.62+0.14* | 2.57+0.13**| 2.61+0.13**| 2.62+0.13* | 2.56+0.13*
0.005 | 50.0%3.4 48.14+2.6 44.61+2.2 46.712.1 45.9£2.0 44.9£2.2 46.812.6 44.0£2.0
RVR| 0.05 | 54.0£3.3 | 49.1£3.0 | 48.9%3.5 | 48.6%3.6 | 48.743.9 | 48.4+3.7 | 48.2+3.8 | 48.743.9
0.5 | 46.1%2.4 | 43.0+3.5 | 40.2+3.1 | 40.1£2.3* | 40.6£2.0%* | 40.0£2.0%* | 39.7£2.1* | 40.8+2.2*
0.05 87+5 866 8616 85t5 867 868 8HE7 8219
HR 0.5 85t6 85+5 8316 84+5 84+6 83£7 8218 82+7
\EBP 0.05 86.7+6.5 84.7+6.7 82.7£6.0 85.0+6.5 82.316.5 83.7+7.1 84.3+6.9 84.716.5
0.5 84.7+6.5 84.316.3 81.0+6.5 82.315.6 82.3+7.1 84.0£5.8 82.0£6.5 81.3£7.1
¢ lwe 0.05 7.243.4 7.843.1 7.043.0 6.8+3.3 7.744.0 6.9%3.0 6.5+2.8 6.6+2.9
0.5 5.0+2.1 5.012.6 5.513.0 5.412.8 5.5+3.0 5.4£2.8 5.3%2.6 5.6+2.9
RBF 0.05 3.02x1.15 | 2.88£0.30 | 2.90£0.27 | 3.06+0.31 | 3.07+0.30 | 3.06+0.33 | 3.07£0.32 | 3.09+0.31
0.5 | 3.19+0.28 | 3.14+0.34 | 3.29+0.28 | 3.28+0.28 | 3.27+0.28 | 3.25+0.28 | 3.22+0.27 | 3.22£0.29
RVR 0.05 36.413.0 40.4+4.3 38.313.4 37.3£3.6 36.9£3.5 37.943.8 37.2£3.5 36.6%3.3
0.5 34.3+2.5 36.7+3.6 33.2+2.4 33.1£2.4 33.312.4 33.4+2.4 33.7£2.5 34.112.6

HR ; heart rate (beat per minute), MBP ; mean blood pressure (mmHg), IVP ; inferior vena cava pressure
(mmHg), RBF ; renal blood flow (ml/min*g), RVR ; renal vascular resistance (mmHg/ml/min-g), mean+SE,

*: p<0.05, * *: p<0.01, n=5.
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Table 3. Changes in renal cortical blood flow before and after administration of prazosin

Experi- |Dose of Pz Item Control Time after administration of Pz
ment - | (mg/kg) value 5 min 10 min 15 min 20 min

0.005 ICBF 0.89+0.05 | 0.86+0.05 | 0.86=%0.05 0.88+0.05 | 0.87%0.05

OCBF 0.714+0.04 0.70+0.04 | 0.724+0.04 | 0.71+0.04 0.69+0.05

A 0.05 ICBF 0.98+0.06 0.93+£0.07 | 0.96%+0.07 | 0.98%0.07 | 0.95=%0.07
OCBF 1.00£0.06 | 0.96%+0.06 | 0.97%+0.06 0.98+£0.06 | 0.98%0.06

ICBF 0.68+0.03 0.54+0.03* | 0.57%0.05 0.58+0.05 | 0.57%0.05

05 OCBF 0.60+0.04 0.49+0.04* [ 0.51%+0.05 | 0.55=%0.05 0.52%0.05

ICBF 0.81+£0.07 | 0.82£0.07 | 0.83%0.07 0.78+0.10 0.83+0.09

0-005 OCBF 0.62%0.06 0.63+0.06 | 0.62%0.06 0.63%£0.06 | 0.64%0.06

B 0.05 ICBF 0.77%0.10 0.83+0.08 | 0.85+0.10* | 0.84%+0.11 0.82+0.11
OCBF 0.67+0.06 0.73+0.06 | 0.71%£0.06 | 0.74%=0.06* | 0.72%+0.06*

0.5 ICBF 0.83%0.09 0.93+0.08 | 0.95+0.08* | 0.91+0.08 | 0.89%0.08

OCBF 0.64+0.06 0.72+0.06 | 0.68%0.07 0.73+0.06 | 0.71%0.06

ICBF 1.21+0.07 1.22+0.07 | 1.19%£0.07 1.22+0.07 1.21+0.07

0.05 OCBF 1.00+0.12 0.97+0.12 | 1.01£0.13 0.98+0.11 1.02%0.11

¢ 0.5 ICBF 1.21+0.07 1.20+0.06 | 1.23%0.07 1.19+0.06 1.25+0.08
OCBF 1.02+0.13 1.01£0.13 | 1.03%0.11 1.02£0.12 1.04%0.12

ICBF ; inner cortical blood flow (ml/min<g),
OCBF ; outer cortical blood flow (ml/min-g),
mean+SE, *: p<0.05, n=5.

Table 4. Changes in renal functions before and after administration of prazosin

Experi- Item ERBF GFR FF
ment D(or;z/olf gI;Z before after before after before after
0.005 2.84+0.51 | 2.81%0.53 | 0.63%£0.10 | 0.64%+0.12 | 0.36%0.09 | 0.37%0.09
A 0.05 2.56+0.42 | 2.47+0.50 | 0.56+0.09 | 0.53%£0.10 | 0.38%0.10 | 0.35+0.10
0.5 2.18+0.37 | 1.75%0.30* | 0.68+0.08 | 0.56%0.07* | 0.44+0.08 | 0.47=%0.09
0.005 2.03+0.35 | 2.10%0.33 | 0.51£0.11 | 0.50%+0.11 | 0.41£0.10 | 0.39£0.09
B 0.05 2.54+0.40 | 2.76+0.41 | 0.59+0.12 | 0.64%0.12 | 0.43+£0.08 | 0.42+0.08
0.5 2.38+0.31 | 2.79+0.30* | 0.74+0.10 | 0.84%0.08* | 0.49£0.09 | 0.47+£0.09
c 0.05 1.98£0.33 | 2.02+0.39 | 0.61+0.11 | 0.60+0.11 | 0.51£0.12 | 0.49+0.12
0.5 2.01%+0.40 1.97+0.41 0.69+0.11 0.67%0.11 0.35%0.07 0.34+0.07

ERBF ; effective renal blood flow (ml/min-g),
GFR ; glomerular filtration rate (ml/min-g),
FF; filtration fraction.
mean*=SE, *:p<0.05 n=5.
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. 2. Changes in heart rate after administration of prazosin. mean+SE, n=5.
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Fig. 3. Changes in aortic mean blood pressure after administration of
prazosin.
mean=SE, #%:p<0.05, % *:p<0.01, n=5.
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Fig. 4. Changes in cardiac output (a) and total peripheral resistance (b)

after administration of prazosin.

mean=*SE, *%: p<0.05, * *: p<0.01, n=5.
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Fig. 5. Changes in renal blood flow after administration of prazosin.
mean=*SE, *: p<0.05, * %:p<0.01, n=5.
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Fig. 6. Changes in inner cortical blood flow after administration of prazosin.

mean+SE, *: p<0.05, n=5.
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Fig. 7. Changes in outer cortical blood flow after administration of prazosin.
mean+SE, *%: p<0.05, n=5.
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Fig. 8. Changes in renal vascular resistance after administration of prazosin.
mean+SE, *: p<0.05, * *: p<0.01, n=5.
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Fig. 9. Changes in effective renal blood flow (ERBF), glomerular filtration rate (GFR) and filtration fraction
(FF) after administration of prazosin. mean=+SE, #: p<0.05, n=5.
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