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system was studied in the experiments on the analgesia test the tropane compounds Gly-Phe-NH2 which caused in the dose of 5
normal rabbits under the electric stimula- were more potent, mg kg -1 intravenously a marked analgesic
tion (alternating current of 60 Hz) of the The ability to reduce opiate analgesic effect of 40--60 min duration. This tetra-
posterior limb with a frequency of 2 stimuli effect was found in many tropane deriva- peptide also causes a reduction of the
per second, each stimulus having a 10 ms tires; the character of the lateral chain was impulse summation in the central nervous
duration. The number of stimuli of given of no importance and this property of the system. Tropane derivatives eliminated the
amplitude causing a flexion of the stimu- compounds mentioned appeared to be reduction of the impulse summation
lated limb was recorded, determined by the tropane fragment, caused by the tetrapeptide indicated. Thus

It was found s in experiments on rats that Therefore, it was of interest to test the role the antagonism by tropane and its deriva-
some derivatives of tropane in the of this fragment in the anti-morphine tires is developed not only to exogenous
intraperitonealdoseofl5 mgkg-tcauseda action of other agents. With this aim, opiates (morphine, azidomorphine) but
marked decrease of the pain reaction atropine and cocaine were studied in the also to ones which occur endogenously
threshold and a reduction of the analgesic same way and both appeared to reduce the (peptides with morphine-like activity).
effect of morphine and other analgesics dif- influence of morphine on the impulse Since endogenous morphine-like com-
fering from morphine both chemically and summation in the central nervous system, pounds are opiate receptor ligands and
as to the, degree of their analgesic effect It is noteworthy that N-methylpyrrolidine tropane derivatives reduce and eliminate
including azidomorphine, and trimeper- and N-methylpiperidine being tropane their effects it may be suggested that they
idine. In experiments on rabbits the same molecule fragments also have an anti- are also opiate receptor ligands.
compounds at a dose of 4 mg kg-1 morphine effect. However, they cannot be Reading list
in_'- 'enously, restored impulse summa- responsible for the anti-morphine effect of

1 Hughes, J. (1975)Brain Res. 88, 295-308

tioh in the central nervous system reduced tropine derivatives since the tropine 2 Terenius, L. and Wahlstr6m, A. (1975) Acta
or completely suppressed by morphine at a molecule does not degrade in the organism. Physiol. Scand.94, 74-81
dose of 0.5-1 mg kg -1. When the drugs The experimental findings presented 3 Zakusov,V.V.(1978)Bull. Exper.Biol.Med. 86,

were administered to the animals prior to indicate that many tropane derivatives 435-438
morphine the latter did not cause a reduc- have a marked affinity for opiate receptors 4 Zakusov,V. V. (1980) in Pharmacology of Central

Synapses, 1st edn, pp. 49-76, Pergamon Press,

tion of the impulse summation. The same because they not only reduce opiate Oxford
effect was observed with azidomorphine analgesic effects but also prevent the 5 Zakusov,V. V. (1980) Vestnik Acad. Med. 8ci.,
and trimeperidine, development of the analgesic action of opi- u.S.S.R. (in press)
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":'he physiology nd tone, H, motor receptors and now
a i __..... /3-adrenoreceptors, muscarine receptors

and weak I-h-histamine receptors all

pharmacology of the mediating relaxation (Table I).Table I also illustrates the difficulty in

I suggesting a likely inhibitory transmitteranoeoee¥geus muse e from agonist action. On the assumption.that it will be the same in all species, candi-

Di dates such as acetylcholine, dopamine, his-John S. _Gilles- e tamine, 5-HT, GABA and glycine can be
Department ofPharmacology, University of Glasgow, Glasgow Gl2 8QQ. U.K. excluded since in the rat they are either

ineffective or mediate contraction. Two

possibilities are a peptide or ATP. Nor-
When the rat anococcygeus was first intro- on the bovine anococcygeus muscle. All mally ATP has little effect other than a
duced as a preparation for pharmacological have in common a motor adrenergic inner- weak contraction at high concentrations. In
studies some ten years ago it was suggested vation and inhibitory nerves whose trans- the presence of indometacin to inhibit
that it should prove 'useful both for teach- mitter remains unknown. While their prostaglandin synthesis, however, its effect
ing and research u. How far has this proved innervation is similar, the properties of the is reversed to inhibition and on this basis it

true? muscle fibres themselves differ widely from has been suggested as the inhibitory trans-
The first preparation was the in vitro rat the rat anococcygeus with no spontaneous mitter 2. Why, in the absence of indometa-

anococcygeus muscle. Since then the range tone and few receptor types through the cin, ATP released from nerves should be
has been extended to include an in vivo dog muscle which is also atonic but now powerfully inhibitory while exogenous
preparation in the rat and in vitro prepara- possesses inhibitory fl-adrenoceptors and ATP is ineffective or motor, remains a
tions from the rabbit, cat, dog, and motor H_-histamine receptors, to the rab- problem which may be explained by access
recently, we have made some observations bit which has considerable spontaneous to different receptors. Convincing identifi-
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TABLE I. possibly representing regions of electrical
Species differencesinpostsynaptic receptors, continuity. In the narrow tissue clefts be_

tween bundles run the autonomic nerves

Receptor Rat Dog Rabbit Cat Ox within Schwann cell sheaths. Many of these
are adrenergic as shown by their formal-

a-Adrenoceptors Motor Motor Motor Motor Motor dehyde fluorescence, by the presence of
/_-Adrenoceptors 0 Inhibitor Inhibitor Inhibitor Inhibitor

Dopamine Motor Not tested Not tested Not tested Not tested dense-cored vesicles within their var-
Muscarine Motor Motor Inhibitor Inhibitor Nottested icosities, by the ability to enhance these
Hi-Histamine 0 Motor Motor 0 Motor dense cores with 5-hydroxydopamine and
i-h-Histamine 0 Not tested Inhibitor 0 Not tested their disappearance after chronic trea|-
5-HT Motor Motor Motor Motor Nottested

ment with 6-hydroxydopamine or reser-
ATP ? Not tested Inhibitor Inhibitor Not tested

Prostaglandin El, E, Motor Not tested Not tested Inhibitor Inhibitor pine. In the first description of the fine
Prostaglandin Fza Motor Not tested Not tested Inhibitor Inhibitor structure no other nerve profiles attribui-
Bradykinin Inhibitor Not tested Inhibitor Not tested Not tested able to the inhibitory nerves were seen 4.
Substance P Inhibitor Not tested Not tested Not tested Not tested More recently varicosities containing
Vasopressin Motor Not tested Not tested Inhibitor Not tested larger, electron-opaque vesicles have been

described contributing up to 40% of the

cation of the inhibitory transmitter have been in this area; Kohyi and his col- total and most probably representing the
rem_ns, I believe, the most fascinating leagues have described the dog muscle and inhibitory nerves s. A third type of varico$-
asp.. of this preparation. Garrett the histochemistry of cholinester- ity with mainly clear vesicles accounted for

What use has been made of the prepara- ase. less than 5% of the nerve profiles and may
tion? In teaching, several pharmacology (2) Studies on neurotransmission, represent a true cholinergic innervation, if
departments in the U.K. have introduced Drugs affecting both adrenergic motor and so, this does not seem an important neural
the rat anococcygeus into their laboratory inhibitory transmission have been control since neither motor nor inhibitory
classes as an example of adrenergic nerve- examined by groups including Ambache responses to nerve stimulation are influ-
smooth muscle transmission. The rat mus- and Zar; Doxey and his colleagues; Dog- enced by atrbpine. The origin of these

cle is universally preferred for several grell, Woodruff and Piton; Drew; Leigh- motor and inhibitory nerves in the spinal

reasons; it is cheap, easily isolated and ton and his colleagues; and McGrath and cord has been identified: the motor a_e
robust in student hands. The absence of his colleagues, characteristically sympathetic arising in the

spontaneous tone is an advantage in pro- (3) Studies on drug supersensitivity, upper lumbar outflow; the inhibitory
viding a constant base-line for measuring Most work on this has been done by Gib- equally characteristic, arising from the sac-
responses. With this preparation direct and son and Pollock. ral cord between L5 and $3 e. Both ate
indirectsympathomimeticeffectsare read- interrupted by ganglia as judged by the
ily and reproducibly obtained, presynaptic Structure, physiology and pharmacology action of ganglion blocking drugs in vivO.
inhibition by agonists such as clonidine can In each new species the original descrip- The organization is, therefore, that of the
be demonstrated together with their rever- tion has of necessity included physiological autonomic nervous system with the
sal by selective antagonists such as yohim- information such as the presence of spon- inhibitory fibres conforming anatomically
binr_ and, finally, various forms of drug taneous tone and the nature of the innerva- to the parasympathetic division. The local-
su sensitivity involving either a shift in tion as well as a pharmacological descrip- ization of the ganglion synapses, however,
the dose-response curve or an increase in tion of receptors (see Table I). Subsequent is not entirely clear. In vitro the responses
the maximum response can be demon- research, for example on the ultrastructure to extrinsic nerve stimulation are insensi-
strated. A particular convenience in these and the electrical and ionic basis of excita- tive to hexamethonium up to a concentra-

experiments is the fact that muscarinic tion and inhibition, has been almost tionof3x 10-S Msuggesting the fibres are
agonists also cause contraction and provide entirely on the rat and most of what follows postganglionic with the ganglion relay
a useful control for the selectivity of the applies to that species, some distance from the muscle. Indirect

effect on adrenergic responses. The rat muscle is composed of parallel support for this conclusion was the obser-
In research, as in teaching the rat muscle bundles of smooth muscle fibres unusually vation in vivo that it was possible to stimu-

has overwhelmingly been preferred. Many arising in a true tendon from the coccygeal late postganglionic sympathetic fibres via
have used the tissue as a substitute for the vertebrae. In all species some of these an electrode in the vertebral canal several

vas deferens free from the controversy fibres end by merging withthe longitudinal centimetres cranial to the muscle, consis-
which surrounds the motor transmitter in muscle of the colon. In some, such as the tent with a postganglionic location in the

the vas. Indeed, some have taken advan- rabbit, there is little or no extension ganglion chain close to the vertebral col-

tage of the difference and used the prepara- beyond the colon but in the rat, dog and ox umn. Ganglion cells, however, are present
tions to eoml_lement one another, the vas some muscle fibres in the male continue, to on and just beneath the surface of the
deferens to measure presynaptic inhibition end either in the perineum or by forming muscle 4 and recently it has been reported
free from the complications of postsynaptic the retractor penis muscle. As a conse- that (+)-tubocurarine reduces and cholin-
excitation and the anococcygeus to meas- quence the anococcygeus is heavier and esterise inhibitors potentiate the motor

ure postsynaptic effects 3. From the litera- stronger in the male than the female and if response to extrinsic nerve stimulation but
ture the research uses fall into three this is not taken into account an unneces- not to field stimulation with the implication

groups: sarily large variance is introduced into that some of the extrinsic motor fibres are
(1) Studies on the structure, physiology dose-response curves. Each muscle bundle preganglionic _. There was no effect on the

and pharmacology of these muscles and contains between two and eight fibres with response to inhibitory nerve stimulation.
their innervation. Much of our own efforts numerous gap junctions between fibres These are puzzling results. One would have
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expected the inhibitory fibres, if these are traction and a fall for relaxation, then in the sidered an indirect agonist. With LSD and
parasympathetic in organization, rather rat, spike potentials contribute little to the cocaine there is an element of doubt as to
than the sympathetic motor fibres to have former and hyperpolarization is unlikely to whether their mode of action is truly
ganglion cells close to the tissue, though the be the direct cause of the latter. Trans- through neuronal noradrenaline release
arrangement could be comparable to the membrane movement of calcium as a con- even though their action is abolished by
vas deferens where the sympathetic nerves sequence of depolarization may be the phentolamine and, therefore, involves the

do synapse close to the muscle. More work cause of contraction in the rat though even a-receptor. For example, the excitatory.
is needed to clarify these conflicting obser- here single stimuli produce such small effect of LSD was still present in muscle
vations but at the end of the day I believe depolarizations that intracellular release of from reserpinized animals TM yet had previ-
the large majority of fibres close to the calcium may be more important, at least for ously been completely absent in muscles
muscle will be found to be postganglionic, the twitch response. In the rabbit large treated with 6-hydroxydopamine u. More

The electrical properties of the muscle depolarizations with spike potentials are recently an increased release of [SH]nor-
and its response to nerve stimulation have common and might be the immediate cause adrenaline by LSD but not by equicontrac-
been examined in the rat and the rabbit of calcium entry and contraction and tile doses of BaCh suggests that at least part
with very different results. In the rat the equally the large hyperpolarizations by of the effect of LSD is a true indirect sym-
resting membrane potential is high, about cancelling this calcium entry could be pathomimetic action. Why indirect sym-
62 mV, and stable, corresponding to the directly responsible for inhibition, pathomimetic effects are so readily seen in
absenceof spontaneous mechanicalactiv- this tissue is unclear. The explanation

ity_In the rabbit the membrane potential is Drugs affeetingneurotransmission should lie either in a high density of
I 48 mV in the atonic muscle and falling Table II illustrates two points: first, the adrenergic nerves, an avid neuronal
even lower when tone is present, and with preponderance of work on the motor, uptake, a particularly narrow synaptic cleft
superimposed rhythmic waves of depolar- adrenergic side compared with the poverty or a high postsynaptic receptor sensitivity
ization with frequent spike potentials at of information on the inhibitory innerva- to noradrenaline. Perhaps this is one occa-
their peak. Nerve stimulation in the rat tion. When the inhibitory transmitter is sion for a multifactorial explanation since
produces graded depolarizations without identified and agonist and antagonist all four factors are favourable though no
spike potentials and these give rise to analogues are made available this disparity single one uhiquely high. The final unusual
graded contractions. Guanethidine blocks will no doubt quickly disappear in a wave of feature concerns the actions of dopamine.
the adrenergic nerves, depolarises the new work. Second, the drugs have been As an agonist dopamine is highly effective,

muscle and raises tone. Nerve stimulation arranged in groups to underline the suita- almost as effective as noradrenaline, and
now produces mechanical inhibition but bility of the preparation for the study of both it and apomorphine are antagonized
little or no hyperpolarization. These almost all aspects of adrenergic transmis- by haloperidol suggesting an action on true
responses are quite unlike the large hyper- sion. Pre- and post-synaptic a-agonists and dopamine receptors. Bromocriptine, how-
polarizations in the guinea-pig taenia from antagonists, neurone blockers, indirect ever, is ineffective but acts as a preferential
stimulating the non-cholinergic non- sympathomimetics and drugs blocking antagonist of noradrenaline as does
adrenergic nerves in that tissue, suggesting neuronal uptake have all been successfully pimozide suggesting some interactions
that the transmitter might also be different, demonstrated. It is unnecessary to go between dopamine and noradrenaline

It was a surprise, therefore, to find in the through each of these groups in detail, receptors.
rabbit responses to inhibitory nerve stimu- Three slightly unusual features are perhaps
t_-m almost identical to those in the worth commenting on. First, the relative Noradrenaline uptake and drug
guinea-pig taenia, large hyperpolarization sensitivity of pre- and post-synaptic supersensitivity
as well as mechanical inhibition. Passive a-receptors to agonists. Several workers Neuronal uptake of noradrenaline is to
displacement of the membrane potential have studied thiseitherin vivo or in vitro 9. be expected in a tissue with a dense

altered the magnitude of both the depolar- One problem brought out in Table I is that adrenergic network evenly distributed
ization associated with adrenergic motor while the sensitivity of the presynaptic throughout the muscle. Exposure to low

nerve stimulation and the hyperpolariza- a-receptors is similar to other adrenergic concentrations of radioactive notad-
tion of inhibitory nerve stimulation in a nerves, the postsynaptica-receptors have a renaline confirms this with tissue/medium
way which suggested a reversal potential of rather high sensitivity so that only for ratios rising as high as 8/1. This retention is
-20 mV for the former and -80 mV for clonidine and guanfacine is it possible to reduced by cocaine or desmethylimi-
the latter. Such results suggest an increase show depression of the nerve response free pramine suggesting that most is held within
in permeability to some ion with an equilib- from postsynaptic excitation. No doubt it is nerves but an even greater reduction in
rium potential close to these reversal for thisreason that others have usedthevas retention, especially with high concentra-
potentials. Measurement of input resis- deferens, whose postsynaptic sensitivity to tions of noradrenaline, is produced by
tance through the microelectrode during noradrenalineisiow, to measure presynap- phenoxybenzamine which blocks both
excitation or inhibition failed to show any tic inhibition and the anococcygeus for neuronal and extraneuronal uptake sug-

convincing change but the more sensitive postsynaptic excitation. A second unusual gesting that some noradrenal!ne is taken up
measurement of membrane conductance feature is the ease with which indirect sym- into muscle cells. Neuronal uptake can be

by passing longitudinal current through the pathomimetic actions are produced. Not blocked not only by cocaine but also by a
muscle and measuring electrotonic decay only is the list of indirect sympathomime- variety of antidepressants (see Table I1)12
did show a fall in membrane resistance in tics in Table II long (but by no means and the retained radioactive noradrenaline
the rabbit, though a much smaller fallin the exhaustive), it also includes all of the can be released by nerve stimulation or by
rats. neurone blockers and other drugs such as indirect sympathomimetics, confirming

These results suggest that if a rise in cocaine, labetoloi, the peptide eledoisin once again its neuronal location.
intracellular calcium is responsible for con- and TEA, none of which is commonly con- From these results one would expect the
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TABLE II. Some drugs active in the rat anococcygeus muscle preparation.
i

Motor effects

Presynaptic Postsynaptic
,6,

A drenoceptor agonists
Noradrenaline 10-'-10 -e Minhibits twitch + noradrenaline release 10-8-10 -8 Mcontraction
CIonidine 10-8-2 x 10-8M inhibits twitch + noradrenaline release 8 × 104 Mcontraction

Guanfacine 0,4 p,g kg -1 inhibits twitch 144/zg kg -1 contraction

Oxymetazoline 2 x 10 -I M inhibits twitch + noradrenaline release 6 x 10 -8 Mcontraction

Tetrahydrozoline 5 x 10 -8 Minhibits twitch + noradrenaline release 9 x 10 -8 Mcontraction

Naphazoline 8 × 10 -7 M inhibits twitch + noradrenaline release 2 x 10-" Mcontraction
Methoxamine 10 -6 Mno effect 2 × 10 -7 Mcontraction

Phenylephrine 10 -6 M no effect 3 x 10 -_ Mcontraction

A drenoceptor antagonists
Phentolamine 5 x 10 -I Mincreases noradrenaline release 2 × 10 -j u inhibits twitch + noradrenaline

Phenoxyhenzamine 3 x 10 -1'Mincreases noradrenaline release 2 x 10 -8 Minhibits twitch + noradrenaline
Yohimbine 10 -_ Mincreases noradrenaline release + twitch 5 x 10-' Minhibits twitch + noradrenaline

Piperoxan 10 -s Mincreases noradrenaline release
Prazosin 10 -s M inhibits noradrenaline

Dopamine agonists and antagonists

_-')opamine Contraction
Apomorphine 10 -s g m1-1contraction
Haloperidol 10 -6 g m1-1 inhibits DA and noradrenaline

Bromocriptine Inhibits noradrenaline
Pimozide Inhibits noradrenaline

Neurone blockers
Guanethidine 10 -e Minhibits twitch

LSD 10-8-10 4 M inhibits twitch

Labetolol 10 -5 Minhibits twitch

Guanoxan Inhibits twitch

Indirect sympathomimetics

Tyramine 10 _ Mcontraction, releases noradrenaline

Amphetamine 10 -8 Mcontraction
Guanethidine 10 -s Mcontraction, releases noradrenaline
LSD 10-8-10 -e Mcontraction
Labetolol 10 -s Mcontraction

Cocaine 3 X 10 -s Mcontraction, releases noradrenaline
TEA 10-s M contraction

Eledoisin 10-8-10 -8 g ml-I contraction

Noradrenaline uptake blockers
.4 Cocaine 10 -e Mpotentiates twitch + noradrenaline

Nortryptiline 10-8 Mprevents [=H]noradrenaline uptake

Protryptiline 6 x 10 -8 M prevents [SH]noradrenaline uptake

Desipramine 4 x 10 -8 Mprevents [3H]noradrenaline uptake

lmipramine 3 x l0 -7 M prevents [_H]noradrenaline uptake

Amitryptiline 2 x l 0-e Mprevents [3H]noradrenaline uptake
Guanethidine 10-SM potentiates noradrenaline

Other active Drugs

Acetylcholine 10 -5 Mcontraction
Carbachol 3 x I0 _ Mcontraction

Neostigmine 10 -'rMpotentiates ACh
5-HT 10 -s Mcontraction
BaCh 3.8 x 10-5 Mcontraction
KCI 5 x 10 -2 Mcontraction

Reserpine 200/_g kg-1 depletes noradrenaline 90%
Tris 10 -2 M inhibits twitch response

PGE= 10-7-3 x 10 4 Minhibits twitch

Inhibitory effects

TEA 10 -5 Mpotentiates inhibitory response

KCI 5 × 10-SM relaxes high tone

Ethanol 200 mM reduces inhibitory response

PGE, 10-_-3 x I0 "-_Mreduces inhibitory response

Bradykinin Inhibition

Papaverine 10 -e- ]0 -4M inhibition
Sodium nitroprusside 10-'-10 -_ Minhibition
Sodium nitrite Inhibition
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preparation to demonstrate at least one or raising extracellular sodium levels will 8 Creed,K. and Gillespie,J. S. (1977)J. PhysiOl.
form of supersensitivity, that due to loss of similarly raise the maximum response. In (London) 273, 137-153
neuronal uptake and confined to agonists addition to these major forms of drug 9 Leighton,J., Butz, K.R. and Parmeter,L.L.

(1979) Eur. J. Pharmacol. 58, 27-38

subject to neuronal uptake. This is so; the supersensitivity other minor effects have l0 Ambache, N., Killiek, S. W., Srinivasan, V. and

noradrenaline supersensitivity produced been reported. Morphine withdrawal Zar, M.A. (1975)J. Physiol. (London) 246,
by cocaine, 6-hydroxydopamine or some causes some hypersensitivity to ACh 571-593

neurone blockingdrugs does notextendto apparently from inhibition of cholinester- 11 Gillespie, J. S. and mcGrath. J. C. (1975) Br. J.

either oxymetazoline, which is not subject use by corticosterone and an even more Pharmacol.54,481--488

to neuronal uptake, or to carbachoP 3. Two puzzling observation is a specific hypersen- 12 Doggrell, S.A. andWoodruff,O.N. (1977) Br,J.Pharmacol. 59, 403--409

other forms of supersensitivity have been sitivity to ACh produced by the antide- 13 Gibson,A. and Pollock,D. (1973) Br. J. Phar-
demonstrated by the same workers. First is pressant mianserin, macol.49, 506-513
a non-selective increase in sensitivity pro- In conclusion, the years since its intro-

duced by chronic reserpine or thyroxine duction seem to confirm the anococcygeus
treatment which causes a supersensitivity as a useful preparation for both teaching
to acetylcholine and KCi as well as to and research. So far its usefulness has been

noradrenaline, a situation similar to that mainly in the study of adrenergic neuro-
produced by chronic denervation in other transmission. This situation will surely be
tissues, The mechanism here, as in other transformed when more is known of the

tiss'-_s, is Obscure. Second, an increase in inhibitory nerves and transmitter.
th_ .aximum contractile response with no

change in the dose-percentage response is Reading list
produced by morphine withdrawal, by I Gillespie, J. S. (1972) Br. J. Pharmacol. 45,

single doses of reserpine or by corticos- 404--416
terone. The common link in these appar- 2 Burnstock, G., Cocks, T. and Crowe, R. (1978)

Br. J. Pharmacol. 64, 13-211
ently dissimilar situations may be an

3 Doxey, J. C., Smith, C. F. C. and Walker, J. M.

increase in plasma corticosterone since the (1977)Br. J. Pharmacol. 60, 91-96

supersensitivity following morphine with- 4 Giilespie, J. S. and Liillmann-Rauch, R. (1974)

drawal or reserpine is absent when steroid Cell Tissue Res. 149, 91-104 John S. Gillespie graduated in medicine at Glasgow

synthesis is inhibited by metyrapone or 5 Gibbins,l,L. andHaller. C.J.(1979)CellTissue University in 1949. A_er hospital appointments,
when the adrenals have been removed, and Res, 200, 257-271 National Service and research posts he became a lec-

the mechanism may be to alter the tissue 6 Gillespie, J.S. and McGrath, J.C. (1973) J. turerin physiology at Glasgow University in 1957. He
Physiol. (London) 2311.659--672 has remained at Glasgow since then, with brief liner-

distribution of sodium since either blocking 7 McKirdy, H. C. and Muir. T. C. (1978) Br. J. missions for research, and is now Professor of Phar-

the sodium-potassium pump with ouabain Pharmacol. 64.173-I 84 macology.
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they substantially overestimate the corn-The clinician's role in pliance rates of their own patients, and
.... often express both little desire to under-

patient plia stand the problem and little sympathy forc o m n c e the unco-operative patient (although, as
medical students, their own drug-taking

Lois A. Maiman and Marshall H. Becker _hav_ors and compliance-related alti-

Department o/Pediatrics, School of Medicine, Universi_. o/Rochester, 601 Elmwood Avenue, Rochester, New tudes closely mirror those found for
York 14642, U.S.A. and Department of Health Behavior and Health Education, School of Public Health, patients in general).
University of Michigan, 1420 Washington Heights, Ann Arbor, Michigan 48109, U.S.A. Noncompliance creates significant bar-

riers to attainment of therapeutic goals: by
A large number of therapies are currently pliance. Although these rates vary for dif- disrupting or invalidating the potential
available which, when used in accordance ferent conditions, treatments, patients, and benefits of the regimen, by exposing the
with the established details of the regimen, settings, reviewers have noted that at least patient to additional medical tests and
are reasonably efficacious in preventing a third of the patients in most studies failed alternative therapies which may be dup-
and treating illness. However, as the focus to co-operate with their physicians' advice, licative or unnecessary, and which may
of medical practice has shifted from acute Moreover, when the medication regimen is result in iatrogenic outcomes, by interfer-
illnesses to chronic diseases, patients can long term, only about 50% of patients are ing with the doctor-patient relationship
no longer be only passive recipients of med- generally found to be compliant, and this (e.g. patient dissatisfaction resulting from
ical care, but instead, must take an active figure can drop to 25% or lower where the poor medical outcomes caused by poor
role in managing their own care (with condition is asymptomatic (as, for exam- compliance, and negative reactions by
physician guidance). Thus progress in pie, is frequently the case with a medication physicians to 'problem' patients) and by
treatment and in achievement of desired regimen for hypertension) tg. Other research interfering with attempts to evaluate the
medical outcomes depends heavily upon efforts have clearly demonstrated that quality of the treatment.

patient adherence (or 'compliance') to physicians cannot predict the probable A considerable amount of the research
recommended or prescribed regimens, degree of their patients' adherence to on noncompliance has examined the role

An extensive literature exists document- regimen at levels of accuracy better than of the patient's sociodemographic charac-

ing generally low rates of patient corn- would be attained by chance; moreover, teristics (e.g. age, sex, religion, race, mari-
© Elsevier/North.Holland Biomedical Press 1980


