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@HE USE OF GANGILICON BLOCEING AGENTS IN RELATION TO
BEUROGENIC FACTCRS IN HYPERTENSION.

Fublished in a book entitled " A Ciba Foundation
Bymposium, on HYFERTENSION,Humoral and Neurogenic Factors"
go5L4, p 18L.-168. Pulishers J.&.A.Churchill Ltd.,

ly, Glousecter Place, W.l.
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Biversity College Hospital Mediecal School, London W.C.l.
One of the ma jor dangers in the study of hypertension
geems to be the ease of making misleading induections,
pe.believing things to be cawsally assoccialed which are
gt so in fact. It recalls the story of the little Dboy
Blving by the seaside on the border between Ulster and
#ire who used to play with a small girl on the other side
i the boraer. They were only children and it was a lonely
i ghbourhood., One hot day, daringly, they decided to
the without bathing suits. As the little girl undressed
d expression of amazement crossed the little boy's face.
fosh" he said, " I didn't know that Catholics and
fotestants were so different." Confronted with such
Bmplexities, I would like to avoid the wider aspects

[ hypertension and simply to examinein some detail a

Bceh narrower point, how to obtain from the use of

BIigl ion blocking drugs information about the neurogenic
@etors in hypertensiomn.

B First there are some special features of ganglionic

ek which have to be mentioned. Ganglia differ in their

gsitivity. In eats, for instance, the ganglia supplying

e nictitating membrane are more resistant than those

Bbpliying the salivary gland. In man, after a dose of

Bemethonium one subject will faint on standing without

re being anyeffect on the eyes, while another has
-_aacumnndatlon paralysed without any fall in blood pressure

®etanding. There is no eatablished explanation for this.

B if microscopical sections of ganglia are examined

By consist instead of a very complex basket work of
fdritessurrounding the ganglion cell with many small
porting glial cells carried aming them, If, then,
Bre is something of a cellular barrier round some or
@y ganglion cells, this would mean that these particular
Mile might well prove relatively inaccessible to an
MEcted quaternary salt (because.of the impermeability
Bbells to such compounds). The practical consequence
Pourse is simply that one cannot assume , if one has
@Bked one ,snglion, that the other ganglis will be
@eked to the same degree.
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AT drug uuff;c;ently like acetylchollne to compete with

gt at the gpanglion synapse is liable to have actions
Pelated to scetlycholine sb other places. Thus one sees
fith d-tubocurarine action at the neuromuscular synapse

i feeble atropine and anti-cholinesterase action as well

s the ability to releasehistamine (which is possessed

by a good amny bases). Nicotine is somewhat betterbut
possesses significant stimulant as well as blocking actions
ind is active at the neuromuscular junction.

Tetramethylammonium is better still but has a number
gurious actions: a curare-like effect, the eliciting
)f paraesthesiaeand the stimulation of noradrenaline
Beciretions., Hexamethonium is a good deal better; if one
@efined a specific drug as one in which the prineiple action
fas exerted 1in a2 dose 100 times smaller than any other
@etion, it would pass the test. This is one of the most
-g.ortant facts about hexamethonium, and it seems to be
hrs or less true of all the other compounds related to
=y. In one special respect almost all these compounds are
Becific, in that they penetrate only very slowly into the
#entral nervous system; this means that one can largely

lecount central actions in the interpreting of their
flects,

It mast also be remembered that ganglion bloeck will
iralyse the efferent side of the buffer nerve systen,

§ iz this which accounts for the potentiation of the
Btions of sdrenaline and noradrenaline , or even of
fetylcholine on the blood pressure, and it is obviously
feble to modify the response to many drugs.

An important point is that the effect of hexamethonium
fbends particularly on two factors; the rate of exeitation
B the ganglion, and the duration of the exitation.

Pstly the block is much greater the faster the rate of
-nmulatian. Secondly, it you compare the initial peak

Finute 5 excitation, whereas the normal ganglion the
®itstion rate must exceed 25 shocks a second before fatigue
¥ins much earlier: and fatigue is actually detectable

fer a large dose of hexamethonium even at a rate as

Bw as half a shock per second. This means that if you
BSermine the rate of excitation at whieh the maximum
it—ganglionic response can be obtained , a rather

Brtling "law of diminishing returns" comes into operation;
@reas the normal ganglion can yield an increasing postg
iglionic discharge with increases of stimulation rate

ito 25 per second, the deeply blocked ganglion merely
Somes weaker if the rate of discharge is accelerated



Digitized by the Internet Archive
iIn 2018 with funding from
Wellcome Library

https://archive.org/details/b30633862



1ii

beyond half s shock per second.

These results have two implications: first that the
lore active a gepglion is the more sensitive it will become.
This may explain the considerable response one sometimes
Bees with very small doses of gangllnn blocking agents

Ain a hypertensive patient. Second, the only reactions to

@ substaltial block which are likely to show themselves

gre either non-ganglionicones, or else the activation

gof new gesnglionic pathways at a slower rate, which might
nly produce a transient effect. From this it secnms
gorobable that the tolerance developed to hexamethonium is
gargely humoral., If the superior cervical ganglion,

ghich is quite a resistant ganglion, can be paralysed
@iore or less completely even to so slow a rate as half
R shock per second, it is unlikely that any ganglion in
@the body will fail to be paralysed by the large doses of
lexamethonium used in the tolerant patient.

fests for the HNeurorenic Component in Hypertension.

: Having armed oneself with a specific ganglion
Blocking agent ,the guestion arises of how to use it
o assess the neurogenic component. Obviously any tests
flust be done on a supine patient, so that one studies the
@yrertensive processes (rather than postural reflexes).

'%yrmal subjects lylng down, one could then attribute the
(21l seen in hypertensives to removal of abnormal
utonomic tone.

But clearly one would like to make this guantitative.
hree types of test suggest themselves:-

8) To determine the threshold dose, in which one would

EEEBE the intensity of the autonomic drive by finding

Bt how far it had sensitised the ganglia, This is atbractive
Bcause it is very safe and would not be complicated by
Bactions to a big fall in pressure; but it would be liable
individusl variations in sensitivity.

) To determine the maximal fall in blocd pressure
Btsinable by ganglionic block, increasing the dose of
focking sgent until no further effect was obtained, This
8 attractive, theoretically,because with a big dose,
llowed to act for a sufficient time , it is unlikely

fiat any significently active ganglia would be spared.
Ariations in sensitivity between subjects mught thus be
Inimised, but of course the method would have its dangers
Brticularly in elderly pecple.
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:{c) The slope of the dose response line, Professor
‘Pickering has suggested, on the basis of the dose response
lecurves obtained by Morrison and myself (1953) that the
different slopes might correspond to different degrees of
neurogenic activity. In these particular experiments this
may well not be th case, since they were based on standing
Eystolic blood pressures, and probably measured the capacity
of' the venous bed, the muscle tone, and the vigour of
postural reflexes as muech as anything else, But with a
supine subject it is likely that the bigger the maximsasl
fall obtainable, the steeper would be the line relating
Bto the fall in blood pressure procduced to dose of
Bhexamethonium given., Combined with a measurement of
threshold dose this might provide a most useful measure
of autonomic tone in hypertension.

@One is uncert:zin how these simple tests compare with
the tests using tetraethylammonium or serotin that Dr.
WPsge has mentioned. But I am confident that the factors

Wmentioned above are important, and that a test of the
ind outlined could be useful, In any case it scems a

icked waste, now that we have a fine population of
peversible sympathectomized patients, not to use them
o try to put some precision into the much abused term
fneurogenic",

leference.

orrison B.,and Paton W.D.M. (1953) Brti. Med. J. i. 1299.






