
Mapping the brain's blood-pressure
 
centres
 
MONASH pharmacologists are 

attempting to unravel the complex way In 
which the brain controls blood pressure . 

Using the recently-discovered 
phenomenon of neural supersensitlvitv as a 
research tool. they are close to understand ing 
the function of two key " blood-pressure" 
receptors which are believed to exist in the 
brain . 

The receptors are known as alpha -1 end 
alpha -2 . 

Several anti -hypertensive drugs. including 
the widely used drug clonidine, lower blood 
pressure, it is believed. by " latching on" to 
one or both of these receptors, the drug 
molecule fitting into the receptor like a key 
into a lock. 

It has long been known that in the 
periphery of the body. tissues such as blood 
vessels are plentifully supplied with alpha -1 
receptors. When the sympathetic nervous 
system is activated. it releases its transmitter. 
noradrenaline. which combines with the 
vascular alpha-1 receptors and causes a rise 
in blood pressure. 

More recently. however. it has been found 
that many nerve endings, including those of 
the sympathetic system, have alpha-2 recep ­
tors . When these are act ivated by drugs such 
as clonid ine. or even by noradrenaline itself, 
they depress the output of the transmitter 
from the nerve. 

Both alpha-1 and alpha-2 receptors also 
occur in the brain . and it is widely accepted 
that clonidine, by an action on these central 
alpha-2 receptors, turns off the sympathetic 
outflow from the brain . and thus lowers blood 
pressure . The role of the central alpha-1 
receptors. however. is still qu ite obscure. 

Associate Professor G. A . Bentley and 
PhD student Ian Copeland. of the Monash 
pharmacology department, are attempting to 
unravel this very complex control system in 
the hope of providing a better understanding 
of the mode of action of some anti­
hypertensive drugs . 

Bentley points out that many of the older 
anti-hypertensive drugs , such as 
guanethidine, were usually very effective in 
lowering blood pressure. but, because they 
blocked the peripheral sympathetic system. 
they also caused unacceptable side effects. 
Clonidine was a considerable improvement 
on these earlier drugs. but it too has a 
number of disadvantages. 

"If new and better anti-hypertensive drugs 
with a minimum of side-effects are to be 
developed systematically and not just by hit­
and-miss methods: ' he says, "more must be 
known about the detailed chemistry of the 
brain and the finer details of drug action." 

Initially. Bentley and Copelend used. as 
probes . the drug clonidine and two drugs 
which have puzzling effects when 
administered to laboratory animals. 

One is the neurotransmitter and hormone. 
noradrenaline. The other is the drug 
haloperidol. which is used in the treatment of 
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schizophrenia. Haloperidol is known to 
" block" a number of brain receptors. 

If noradrenaline is injected intravenously. 
blood vessels constrict, and there is a rise in 
blood pressure . Noradrenaline given by this 
route does not pass from the blood into the 
brain , but if it is injected directly into the 
brain, it has the opposite effect. It causes a 
fall in blood pressure . 

Bentl ey says tha t the acti ons of 
haloperidol are more complex, An acute dose 
of the drug lowers blood-pressure. 

But recent work both overseas and in 
Australia has shown that, after animals are 
withdrawn from chron ic dosing with 
haloperidol. it is found that several types of 
brain receptors become supersensitive to the 
effects of their transmitters. This includes the 
alpha receptors. and whan Bentley and 
Copeland used this technique they expected 
that the supersensitive aIpha receptors would 
cause a lowered blood-pressure . To their 
surprise. all their animals were hypertensive. 

In an attempt to unravel this paradox. 
Bentley and Copeland tested a number of 
drugs in animals which had become 
hypertensive after withdrawal of haloperidol. 
They compared these animals with normal 
animals and found that the treated animals 

NO RADREHAl lNE HAL OPERI DOL OOPAllr N[ 
20 , . 1.. 100 , .1 , . 20 l 80 ". 1.. 

10 

20 

A~lrIlL 

30 
TREAT[ O 
AN lrllL 

~O 

D CON TR OL 

EJ 
Reduc ti on in bl ood press ure (mmH g) in 
anim als tr eetea wi th noradrena line, netooertoot 
and dopamin e af ter bemg made hypertensive 
by ch ronic treatment wit h haloperido l and then 
Withd rawal 01 th e dru g. 

8 

Ph.D student Ian Copeland (left) and Aesociste Professor G. A. Bentley use a mooet of th e brain 
to des cribe the fun ction o f two key "o too a-oressure " recep to rs, which are belie ved to exist in 
tne brain. 

Pnoto: Rick Crompton . 

reacted quite differently to the controls in 
response to some, but not all. of the drugs 
they tested. 

For example. they found that when 
noradrenaline was injected into the brain . it 
caused a much greater fall in blood pressure 
in the treated animals than in controls. In 
contrast. clonidine had almost identical 
effects in both groups. 

Bentley and Copeland have shown that 
these results do not involve another 
important brain transmitter. dopamine. 

There is much evidence that the 
tranquillising action of haloperidol, which is 
its great advantage in the treatment of 
schizophrenia, involves an interference with 
dopamine mechanisms. and chrr 
treatment with haloperidol certa ir"i 
sensitises dopamine receptors. However, 
they found that injections of dopamine into 
the brain had no effect on blood prossure in 
either control or treated animals. 

They are currently rooking at some othar 
known brain transmitters. 

Bentley says the findings seem to ind icate 
that it is the alpha-t receptors. rather than 
the alphe-2s, that are made supersensitive by 
treatment with haloperidol. 

This view is further supported by the 
finding that the drug prazcs in. which is highly 
selective for alpha-1 receptors. is also more 
potent in the haloperidol-treated group than 
in the controls. 

Prazosin however adds a new puzzle to 
the story. It blocks alpha-1 receptors. yet its 
action in the brain is similar to noradrenalina, 
which stimulates them . Both drugs cause a 
fall in blood pressure . 

The research. wh ich is continuing. is 
supportad by a grant from the Nat ional 
Health and Medical Research Council. 
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