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The Biphasic Response of the Hepatic Arterial Blood Flow
Caused by Vasoactive Substances
—The Experimental Study in Dogs—

Osamu Motohashi and Katsunori Saigenji
Department of Internal Medicine, Kitasato University School of Medicine
Shoichi Kusano
Department of Radiology, Kitasato University School of Medicine

Research Code No. : 514.4

Key Words : Angiotensin II, Prostaglandin F2a, Vasopressin,
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In ten male mongrel dogs, blood flow was measured in the common hepatic artery (CHA), portal
vein (PV) and liver tissue before and after the injection of vasoactive substances: angiotensin II (1.0
ug/kg), prostaglandin F2¢ (1.0 ug/kg) and vasopressin (0.1 Unit/kg), under observation of the systemic

circulation.

Each injection caused a biphasic response in CHA blood flow, an initial decrease followed by a
marked increase, while PV blood flow decreased. Liver tissue blood flow was reduced just after
injection, but soon returned to a normal level. The duration of action was the shortest with
prostaglandin F2« and the longest with vasopressin.

In using vasoactive substances in pharmaco-angiography, it is important to consider the biphasic
response in CHA blood flow as well as the duration of action of these substances.
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1. Angiotensin II (ATID (1.0ug/kg body
weight) JEEEBHIRAEATE (n=6)

2. Prostaglandin F2a (PGF2a) (1.0ug/kg
body weight) MEREBHIIRAEATE (n=6)

3. Vasopressin (VAS) (0.1U/kg body
weight) IERESHIRIEATE (n=5)
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Fig. 1 Schematic presentation for the study
1: Celiac axis. @ : probe of portal vein. @ : probe of
common hepatic artery. @ : liver tissue blood flow
sensor. SMA : superior mesenteric artery, CHA :
common hepatic artery, SA : splenic artery, GDA :
gastroduodenal artery, SMV : superior mesenteric
vein, SV : splenic vein
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Table 1 Celiac axis injection of Angiotensin II (1.0gg/kg)
* & **: Significant difference from value before injection. (paired Wilcoxon test.
p<0.05 & p<0.01)

1 Before _in;eclu_on 2 First change 3 Second change | 4 Return to the
n=6) ?" ‘f‘;‘?:’g‘fns”‘ Il after injection after injection base line
Common hepatic (ml~min,“kg) (ml/min,~ kg) (ml./min,~kg) (ml min/kg)
artery blood flow 6.58+2.39 1.08£0.83' 8.73%£8.81 6.15£3.15
Time (minute) 0.24%+0.05 1.20£0.93 8.68 £3.11
Portal venous (ml/minkg) (ml/min/kg) (ml./minkg) (ml/min/kg)}
blood flow 21.34%£10.06 3.57x2.22" 20.75%+10.85
Time (minute) 0.53+0.19 3.30+2.57
Liver tissue (ml/min,100g) {ml.“min. 100g) (ml/min,~100g)
blood flow 180.3+33.6 117:13:29.3"* 155.9£37.0
il PV

—_——
Py
(AT

Table 2 Celiac axis injection of Prostaglandin F2a (1.0xg/kg)
* & **: Significant difference from value before injection. (paired Wilcoxon test.
p<0.05 & p<0.01)
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1 Before injection | 2 First change 3 Second change | 4 Retumn to the
(n=6) ?,T :’;SFEJ; after injection after injection base line
Common hepatic (ml~min.“kg) (ml~ min kg} {ml/min, kg) (ml/ min kqg)
artery blood flow 5.53+2.79 3.41+£252° 10.26+4.44" 5.75x2.73
Time (minute) 0.16%+0.06 0.58+0.12 7.38+4.22
Portal venous (ml/min_“kg) (ml/minkg) (ml,“minkg) (ml/min kg)
blood flow 22.15+8.00 16.87X£6.78"* 2151+7.71
Time (minute) 1.05+0.75 5.77+1.56
Liver tissue (ml/min,~100g) (ml/min100g) (ml./min,/100g)
blood flow 150.8+50.4 119.4+:32.3" 158.2+52.3
CHA PV
- — e ——
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Fig. 2 Celiac axis injection of Angiotensin II (1.0
rglkg)
T : Injection point, paper speed: 10mm/minute,
ECG: electrocardiograph, BP: blood pressure,
PAP: pulmonary artery pressure, PV : portal
vein, CHA : common hepatic artery, H/R : heart
rate

Zlbx €5, PV 3—HERD Ui, BEAESE
OFRFE R \TD LTBF 3, HELEAETL
. SFHMEFCERRLELIR S hinh sk,
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Fig. 3 Celiac axis injection of Prostaglandin F2ea
(1.0pg/kg)

1 : Injection point, paper speed: 10mm/minute,
ECG, BP, PAP, PV, CHA : same as Fig. 2.
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Table 3 Celiac axis injection of Vasopressin (0.1Unit/kg)
* & **: Significant difference from value before injection. (paired Wilcoxon test.
p<<0.05 & p<0.01)
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1 Before injectilon 2 First change 3 Second change | 4 Return to the
=5 ‘(’;_lvaj‘;ﬁ; e)ss"“ after injection after injection base line
Common hepatic (ml/min“kg) (ml/min“kg) (ml/min~kg) (ml/minkg)
artery blood flow 4.47+2.69 1.03+1.02*" 8.9 510" 5.57%3.26
Time (minute) 0.27+0.12 9.10+2.61 23.20+5.54
Portal venous (ml/min.“kg) (ml“min.“kg) (ml,/minkg) (ml/minkg)
blood flow 20.05%+3.51 4.34+1.84"° 17.66x5.07
Time (minute) 0.54+0.11 22.60+3.65
Liver tissue (ml/min,100g) (ml,/min,”100g) (ml,~min, 100g)
blood flow 122.8+24.9 71.4+42.4"" 124.2+37.3
CHA PV
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Fig. 4 Celiac axis injection of Vasopressin (0.1

Unit/kg)

T : Injection point, paper speed : 10mm/minute,
ECG, BP, PAP, PV, CHA : same as Fig. 2.
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Table 4 The blood flow responses and the dura-
tions of drug action to celiac axial injections of
vasoactive agents.

Duration of drug action

Celiac axis
Injection in 11 F { Ejiu Fia Vasopressin
n=6 n=6 n=:5
. decrease decrease decrease
Commaon hepatic | ,85+0.43 (min) | 0.354:0.08 (min) | 4.34+2.64 (min)
artery blood flow increase increase increase

7.83£3.13 (min) | 7.03£4.23 (min) |18.86 £6.42 (min)

decrease
8.30£2.57 (min)

Fortal venous
blood flow

decrease
5.774:1.56 (min)

decrease
22.6%3.65 (min)
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