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The effect of histamine on tissue blood
flow in the cat

BARBARA M. JOHNSTON* & D.A.A. OWEN
The Research Institute, Smith Kline and French
Laboratories Ltd., Welwyn Garden City, Hertfordshire

Histamine lowers blood pressure in the cat by
causing vasodilatation. This response involves
histamine H1 - and H2 -receptors (Owen & Parsons,
1974; Flynn & Owen, 1974). The experiments
described in this communication were designed to
help our understanding of the distribution of
histamine receptors through the peripheral circula-
tion.

Experiments have been made in cats, body
weight 1.2-2 kg, anaesthetized by an intra-
peritoneal injection of chloralose 40 mg/kg and
urethane 600 mg/kg. The trachea was cannulated.
Blood pressure was measured from the right

brachial artery. Histamine was infused via the right
brachial vein. Heart rate was measured from the
blood pressure pulse. Cardiac output and tissue
blood flows were measured using radioactive
microspheres, 25 M diameter (3M Company).
Detailed accounts of the microsphere technique
and validation of its principles have been described
elsewhere (Rudolph & Heymann, 1967; Neutze,
Wyler & Rudolph, 1968; Wagner, Rhodes, Sasaki
& Ryan, 1969; Warren & Ledingham, 1974).

Two injections of microspheres, about 100,000
spheres per injection, were made in each
experiment. During a control period microspheres
labelled with 46Sc were injected. Infusions of
histamine (10, 33 or 100 nmol kg-1 minr-) or
saline (control experiments) were then started.
The second injection of microspheres, labelled
with 85Sr, was made during the continued
infusion, 30 min after the start of the infusion.

Histamine caused dose-dependent falls in blood
pressure, but did not change heart rate or cardiac

Table 1 Effect of histamine on blood pressure and tissue blood flow

Histamine infusion
nmol kg-' min-' 0 10 33 100

(saline infusions)
n=8 n=6 n=6 n=6

Mean blood pressure mm Hg
Before infusion 119.3 + 6.5 132.3 + 8.6 135.3 + 8.4 113.3 + 5.8
During infusion 108.8 + 5.9 120.3 + 8.4 109.8 + 3.5 66.5 + 2.7

Blood flow ml min-' 100 -' ± s.e.m.

Brain 63.1 ± 6.0 72.2 ± 5.7 66.5 ± 10.2 40.5 + 4.6
Heart 281.3 + 32.2 361.6 ± 43.1 593.7 ± 61.5 655.6 + 53.4
Kidneys 346.8 ± 32.5 316.2 ± 36.1 409.2 + 37.6 238.5 + 23.5
Stomach 17.3 ± 2.2 22.7 + 3.2 40.1 + 6.4 94.1 + 18.6
Small intestine 34.8 + 4.3 35.3 + 3.0 44.5 ± 4.9 36.9 ± 10.2
Large intestine 50.6 + 8.9 57.9 + 5.6 64.1 + 14.5 53.7 + 11.4
*Liver 97.1 ± 8.2 109.8 14.4 103.8 15.2 54.2 ± 4.2
Adrenal glands 469.4 ± 81.8 444.1 ± 66.7 546.9 + 267.8 379.5 + 56.0
Skeletal muscle 4.4 ± 0.8 3.9+ 0.9 3.7 + 1.0 2.8 + 0.3
Skin 3.5 ± 0.7 4.8 0.7 3.1 0.6 1.4± 0.2

All values from the second injection of microspheres during infusions.
The pre-infusion blood flows in all groups were not significantly different from the values shown during the
infusions of saline.
* Excludes portal blood flow.



PROCEEDINGS OF THE B.P.S., 26th-27th MARCH, 1975 223P

output. The changes in blood pressure and tissue
blood flow caused by histamine are shown in
Table 1. Blood flows to the heart and stomach
were increased despite the falls in blood pressure.
Blood flows to the brain, kidney, skin and liver
(arterial flow only) were maintained at the lower
histamine infusion rates but declined at the highest
infusion rate. In the other organs blood flow was
maintained despite the falls in blood pressure.

These experiments suggest that histamine does
not dilate resistance vessels equally in all tissues
indicating unequal distribution of histamine or
histamine receptors. Although the changes in
tissue blood flow during histamine infusions were
due to the local vascular effects of histamine they
may have been complicated by reflex vascular
changes caused by the accompanying hypotension.
It is hoped that these and further experiments
using histamine antagonists will reveal the dist-
ribution of H1- and H21-receptors in resistance
vessels.
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A procedure to demonstrate the release of
a vasoactive metabolite by catecholamines
from perfused guinea-pig hearts

K.J. BROADLEY
Department of Pharmacology, University of Wales
Institute of Science and Technology, King Edward VII
Avenue, Cardiff CF1 3NU

The action of catecholamines on the coronary
circulation is complex. They both constrict and
dilate the coronary arterioles by directly stimula-
ting ox- and ,B-adrenoceptors (Parratt, 1968). The
accompanying positive inotropic and chronotropic
responses also indirectly constrict through extra-
vascular compression and cause a coronary
vasodilatation which is attributed to the release by
the increased myocardial activity, of a vasoactive
metabolite (Berne, 1964). This component is the
predominant and most controversial effect. Pro-
posed transmitters of this response have included
potassium ions, lactate, kinins, adenosine (Berne,
1964) and prostaglandins (Talesnik & Sunahara,
1973), with a local anoxia possibly serving as an
intermediate stimulant. However, most of the
evidence is circumstantial, based upon the
modification of the response by other drugs. This
study was undertaken to develop a procedure and

apparatus that could clearly demonstrate the
presence of a metabolite during the coronary
vascular response to catecholamines.

Guinea-pig (350-600 g) isolated hearts were set
up as described previously (Broadley, 1970)
perfused at a constant rate (5 ml/min) with
Krebs-bicarbonate solution (37 C) gassed with
carbogen. Records of coronary perfusion pressure
and isometric force and rate of contraction were
obtained on a Devices Ml 9 polygraph. The
pulmonary vein and venae cavae were tied off and
after trimming the lungs free, the cut pulmonary
artery was cannulated enabling the perfusate to
pass to a second guinea-pig perfused heart (II)
(Figure 1). This was perfused at a constant rate
exactly matching that of heart I and identical
parameters recorded. An open reservoir serving as
an air trap was included between hearts I and II.
where perfusate was regassed and fresh Ringer
could be added. The volume of reservoir and
tubing was minimal to keep small amounts of any
metabolite concentrated.

With two hearts thus connected in series,
adrenaline (0.25 jg) added to heart II increased
the force and rate of contraction and produced a
characteristic coronary vascular response consis-
ting of a biphasic constriction followed by the
predominant vasodilatation. Adrenaline (0.25 Mg)
added to heart I also produced these responses,


