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during the oestrous cycle, the changes running parallel in the four brain regions, the
ovaries and the adrenal glands. The highest values were observed on the days of
pro-oestrus and di-oestrus and the lowest 3 h after onset of red light on the day of
oestrus. A very low uterine monoamine oxidase activity during oestrus and a very
high uterine monoamine oxidase activity during met-oestrus coincided with low
ovarian progesterone secretion rates during oestrus and high secretion rates during
met-oestrus (Hashimoto, Henricks, Anderson & Melampy, 1968; Fajer, Holzbauer &
Newport, 1971). Similarly, the monoamine oxidase activity in human endometrium
was found to be increased during periods of increased progesterone concentrations in
the blood (Southgate, Grant, Pollard, Pryse-Davies & Sandler, 1968). A rise in
monoamine oxidase activity during increased locomotor activity was most pronounced
on the day of met-oestrus. In contrast, on the day of oestrus monoamine oxidase
activity was lowest when the rats became active.
The monoamine oxidase activity in the septum of castrated male rats was about

double that in castrated female rats.
The increase in monoamine oxidase activity of the rat heart after adrenalectomy

described by Avakian & Callingham (1968) was confirmed. In addition, there was a
rise in the monoamine oxidase activity of the hypothalamus by 45 %.
The interrelation between steroid hormones and brain monoamine oxidase may

be linked with the depressant effect of certain steroids on the central nervous system
(Gyermek, Genther & Fleming, 1967). Brain amines are also thought to be involved
in the chain of events which lead to the release of pituitary hormones. Steroids
might exert their feed-back mechanism on the brain by affecting brain amine
metabolism.
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Failure to induce experimental hypertension in rats after intraventricular injection of
6-hydroxydopamine
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Injections of 6-hydroxydopamine into a lateral brain ventricle of rats produce a
marked and long-lasting depletion of brain catecholamines (Uretsky & Iversen,
1970). A possible relationship between the activity of central adrenergic neurones
and the development of deoxycorticosterone-(DOCA) sodium chloride hypertension in
rats (Nakamura, Gerold & Thoenen, 1971), and of neurogenic hypertension in rabbits
(Chalmers & Wurtman, 1971), has been proposed. The current study was under-
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taken to obtain further information on the possible role of central adrenergic neurones
in the regulation of blood pressure, and on their importance in various forms of
experimental hypertension.

Intraventricular injection of 6-hydroxydopamine (3x250 jig) lowered the blood
pressure of 12 week old normotensive (mean blood pressure 125 mmHg) and spon-
taneously hypertensive (Japanese strain) rats (mean blood pressure 195 mmHg) by
approximately 10 mmHg and 40 mmHg, respectively. This effect was transient and
disappeared after 4-5 days (Haeusler, Gerold & Thoenen, 1970). A similar treat-
ment of DOCA-sodium chloride (mean blood pressure 213 mmHg) and renal hyper-
tensive rats (mean blood pressure 218 mmHg) had no significant effect on the blood
pressure. The noradrenaline content of the hypothalamus, the medulla oblongata
and the remaining parts of the brain was lowered to 19, 56 and 15%, respectively,
of that of vehicle injected controls; the tyrosine hydroxylase activity was reduced
to 45, 54 and 15%, respectively. Thus, in spite of an extensive destruction of central
adrenergic structures the blood pressure of normotensive and spontaneously hyper-
tensive rats was only slightly reduced and that of DOCA-sodium chloride and renal
hypertensive rats was not affected at all.

If, however, the intraventricular injections of 6-hydroxydopamine were given
7-10 days before the induction of DOCA-sodium chloride or renal hypertension,
their development was completely prevented. Similarly, 6-hydroxydopamine
injected into the lateral ventricle of 7 week old spontaneously hypertensive
rats (mean blood pressure 165 mmHg) lowered the blood pressure to 150 mmHg.
The blood pressure remained at this value during the next 5 weeks whilst, in vehicle
injected spontaneously hypertensive rats, it rose to approximately 200 mmHg.

It is concluded that intraventricular injection of 6-hydroxydopamine prevents the
development of various forms of experimental hypertension, but is ineffective in
established hypertension. This effect of 6-hydroxydopamine is probably due to the
destruction of central noradrenergic and/or dopaminergic structures which are
involved in the initiation of hypertension, but which seem to be of no importance
for the maintenance of established hypertension. No information can be given as
to the localization of these structures within the central nervous system.
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The recovery of vascular adrenergic nerve function in the rat after chemical sympa-
thectomy with 6-hydroxydopamine
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Morphological and biochemical studies have demonstrated that 6-hydroxydopamine
causes a selective destruction of adrenergic nerve terminals in both the rat* and cat


