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Drug Treatments of Dementia
L. J. WHALLEY

Presentdrug treatments for the more common types of dementiaare largely palliative or
symptomatic, but the promiseof drugs to prevent the development of dementia does not
seemunrealistic.Neuropharmacologicalstrategiesthat aimto improvebehaviouralorcognitive
symptomsin dementiaare subdividedintodrugsthat modifycentralcholinergic,serotonergic,
dopaminergic,GABAnergic,andpeptidergictransmission.Thereare no clearclinicalguidelines
for the managementof dementedpatientswho are alsohypertensive.The early identification
of patientswith incipientdementia,the detectionof slightbuttheoreticallyimportantbeneficial
effects, the optimum method of drug administration, more soundly based treatment of
behaviouralsymptoms, and the evaluation of drug combinationsare all identified as areas
requiringfurther research.

There is a compeffingneedfor well conductedstudies
of the treatment of dementia. Major changesin the
age structure of our population and consequent
increasesin the prevalenceof all age-relateddiseases
have placed a steadily growing burden on our
capacity to provide satisfactory care for increased
numbers of old people, particularly those who
are demented. Recent advances in understanding
the neurochemistry and the molecular biology of
dementia are widely reported, and professional and
public expectationsof the potential benefits of such
progresshaveunderstandably increased.Occasional
reports of patients whose severe and apparently
irreversibledementia recoverscompletely in response
to therapy (e.g. Paulson, 1983) strengthen the hope
that, eventually, specific treatments will become
available for the more common forms of dementia.
Among specialistsin the careof old people,however,
considerable pessimisticreserveabout the treatment
of dementia remains commonplace, yet it is clear to
all concernedjust what might be the rewards of even
a slight degree of improvement or a moderate
slowing of an otherwise relentless decline. For the
patient in the early stageof a dementing illness, this
might meanthe differencebetweenindependenceand
in-patient care, while for the planner of health
servicesit could translate into reduction in demand
for hospital beds.

Treatment studies in dementia have not proved
easy to design or to interpret. Demented patients
often suffer from other medical disordersand, since
many are more than 80 yearsof age, their treatment
is complicated by age-related changes in the ab
sorption, distribution, and excretion of drugs.
Frequently there is poor compliance with drug
regimes, worsened by any cognitive deficits. When
other medicines are concurrently prescribed, it

is often difficult to judge precisely whether an
unwanted effect is a consequenceof the new drug
or is related to an intercurrent disease or is an
unexpected drug interaction.

Attempts to treat dementia are not new and the
history of medicine is replete with examplesof failed
treatment ventures. Recent optimism dates from
important advancesin the study of brain chemistry,
especially those that related the degree of dementia
to the extent of post-mortem neuropathological and
neurochemical changes (Perry et a!, 1978). From
the outset, it was clear that the relative neglect
of dementia as a topic worthy of systematic
clinical inquiry meant that many well intended
investigators were working without much-needed
basicinformation. Firstly, therewasignoranceabout
the precisenature of the symptoms of dementia, the
extent to which the presence of one symptom
dependedupon another, and the exact progress of
the disorder. This type of information was, and
remains, crucial to planning treatment studies,
especiallywhereit is reasonablyexpectedin the initial
stages of drug development that the benefits of
treatment may be only slight. Secondly,assumptions
were required about the potential value of a specific
treatment on a target symptom of dementia when
the neurobiological basis of that symptom was
unknown or where it seemedunlikely that a simple
reductionist model of the nervous system would
suffice. Higher-order cognitive abilities, including
memory, are likely to involve numeroussynapsesand
transmitters (Black et a!, 1987)and although much
recent research in Alzheimer's disease (AD) has
emphasised the role of cholinergic cells, other
neurotransmitter systemsdeterioratein this condition
and may be implicated in the cognitive deficits
associatedwith dementia (Kopehnan, 1985).
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TABLE I
Neurotransmitzer changes in Alzheimer's disease (AD),
Huntington's disease (HC), alcoholic dementia (Aic),

multi-infarct dementia (MID), Parkinson's disease (PD),
and ageingin the absenceof dementia

selectivity hypothesis postulates that the pattern
of neurotransmitter changes found in each type of
dementia correlatesclosely with the exact pattern of
neuronal loss. From a therapeutic standpoint,
demonstration of a disease process that leads to
selectiveneuronal loss raisespossibilities that target
neurons could be precisely identified by the pattern
of transmitter changes and that a single factor,
available to therapeutic manipulation, is responsible
for the selective loss of neurons. This thought was
certainly uppermost in the minds of clinicians
treating the cholinergic deficit in AD.

Diagnosis and the measurement of change

The symptoms and signs of dementia include
a mixture of deficits in learning and memory,
language, and psychomotor speed. These are ac
companied by varying degrees of impairment
of reasoning, behavioural problems, attentional
difficulties, movement disorders, and disturbances
of temperament and mood (Huppert & Tym, 1986).
The cognitive symptoms of dementia are central to
most conceptsof the disorder, and the behavioural
and affective changes are seen as complications
(Miller, 1981). This has potential relevance to
treatment studies, since the alleviation of a primary
symptom may lead to the relief of secondary
symptoms. Dementedpatients can vary substantially
in the nature and severity of such cognitive
symptoms, attributable in part to the exact location
of the pathological changes taking place in the
dementing brain, and also to the fact that, as the
pathology progresses,the dementia may worsen in
a non-uniform manner. A sample might contain
patients who have some functions well preservedyet
others deteriorated seriously. Variability of the
natureand severityof clinical featuresis commonplace
in dementia of presumed vascular origin and
discrepancies between behavioural and cognitive
symptoms are often pronounced. Measures of
change in treatment studies of dementia must be
sensitiveto a wide rangeof dysfunction and severity
(Roseneta!, 1984),yet at the sametime not demand
too much of the cogrntively impaired patient who
may be unable to co-operate for more than 30 to 40
minutes. There areasyet no measuresof changethat
are entirely satisfactory in these respects.

An important aspect of most if not all of those
neurochemicalstudiesof dementia that provided the
springboard for much of the current therapeutic
optimism is that they have relied (quite properly) on
precise neuropathological confirmation of clinical
diagnoses. Unfortunately, the same is not true or
even possible for the clinical studies that seek to

ACh: acetyicholin, CAT: choline acetyl transferase, ACE: acetyl
cholinesterase, DA: dopamine; NA: noradrenaline; GABA: gamma
amino butyric acid; 5-HT: serotonin; CRF: corticotrophin-releasing
factor, NY: neuropeptide Y; SS: somatostatin; SP: substance P;
glut: glutamate.

decreased, t increased, -â€ũnchanged or uncertain.
Adapted from Hardy et a! (1985).

Neurochemical pathology of the dementlas

From a neurochemical standpoint, AD is by far the
most exhaustively studied of all the dementias, and
there is a paucity of information about cerebro
vascularor alcoholic dementia. The literature allows
few valid comparisons between the subtypes of
dementia, largely for technical reasons but also
because the brain areas sampled may differ sub
stantially from one study to another. Small study
numbers often limit statistical treatments of data
and, unfortunately, this is particularly true of
cerebrovascular dementia, despite the fact that it is
relatively common. Table I summarises major
findings to date. It showsthat the cortical cholinergic
deficit is not unique to AD, that in most respectsthe
subcortical changesin Huntington's disease(HD) are
highly specific, and that in AD deficits occur in
transmitter systemsother than the cholinergic.

Two hypotheses, both relevant to treatment, are
derived from studiesof the neurochemicalpathology
of the dementias and these concern the specificity
and selectivityof the neurotransmitter changesfound
in each type of dementia. The specificity hypothesis
proposesthat eachdementiahasits own characteristic
pattern of neurotransmitter abnormalities. Detection
of suchdisease-specificpatterns of neurotransmitter
changesduring life would, of course, substantially
improve the accuracy of the diagnosis of dementia,
which would be invaluable to treatment studies.The
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capitalise on these advances. Since most clinicians
are understandably wary of an invasive validatory
procedure like cerebral biopsy when the possible
gains for a particular patient seemslim, almost all
treatment trials are based on diagnostic criteria
derived from clinical examination, with well
recognised and potentially quantifiable risks of
misdiagnosis. In this setting, a novel drug whose
actions have been precisely anticipated by careful
neurochemical investigations of diagnostically
homogeneousgroups of dementedpatients may fail
to show an expectedeffect (especiallywhen the effect
is small) becausetreated patients could not be as
reliably ascertained, thereby diluting and rendering
statistically non-significant any advantage the new
drug may in fact possess. It is among patients
with senile dementia, who are the largest group
likely to benefit from new treatments, that the
problem of misdiagnosis is probably greatest.
Cerebrovascular disease so commonly confounds
Alzheimer's neuropathological changes in this
group that it is often difficult, even when histo
logical findings are to hand, to determine precisely
the neuropathologicalbasisof theclinicalpresentation.
It is, therefore, mandatory for all drug treatment
trials in dementiato statetheir diagnosticcriteria and
to ensure that, whenever possible, diagnoses are
validated using neuropathological findings.

A further sourceof difference betweenstudies in
neurochemical pathology of the dementias and
current neuropharmacological investigations con
cerns the stage of illness at which subjects are
included. Neurochemical studies are based almost
entirely on brain tissueobtained from patients dying
in the terminal phaseof illness, although it is clear
from the few biopsy studies that the same neuro
chemical changesare presentearlier in the courseof
the disease (Sims et a!, 1980). However, drug
treatments are probably more likely to be effective
when used in patients with only a mild degree of
dementia, in whom it is thought neurons have
survived in numbers sufficient to respond to the
treatment. Unfortunately, diagnostic criteria for
mild dementia validated by natural history and
pathological fmdings are not yet available, and there
are difficulties in distinguishing mild dementia
from the effects of coexisting physical illnesses,
unrecogniseddepressivedisorders,and â€˜¿�benignsenile
forgetfulness' (Bergmann et a!, 1971; Karl, 1978;
Henderson& Huppert, 1984).Preliminary data from
longitudinal studiesare now beginning to appear in
the literature and suggestthat mild seniledementia
of the Alzheimer type can be distinguished from
health. In one recent study, subjects with mild
memory impairment frequently progressedto AD,

which was sometimesconfirmed at autopsy (Rubin
et a!, 1989).

(a) Cholinergic

Alzheimer's disease

Early attempts to enhance the recovery of motor
function following destructive cortical lesionsoften
examined the administration of cholinergic drugs
(Ward & Kennard, 1942). Although some benefits
were detected in primate models, â€˜¿�cholinergic
stimulation therapy' never became an established
clinical practice. In the modern era, interest in the
possible benefits of cholinergic drugs in dementia
dates from the demonstration that blockade of
central cholinergic transmission by scopolamine in
healthy volunteerscausesa dementia-like syndrome,
reversible by physostigmine, an anticholinesterase
(Drachman & Levitt, 1974;Drachman, 1977).Later,
the activities of enzymes associated with central
cholinergic function were found to be decreasedin
brain tissue from AD patients (Davies & Maloney,
1976),and thesereductions were found to be closely
correlated with the density of senile plaques and
deficits in cognitive function (Perry et a!, 1978).
Central cholinergicactivity canbeenhancedin health
by administration of the acetylcholine precursors
choline or phosphatidylcholine, which increasebrain
acetylcholineand cholinergic transmission (Cohen &
Wurtman, 1975;Ulus & Wurtman, 1976)anddecrease
abnormal involuntary movements(Daviseta!, 1976).

The cholinergic hypothesis has prompted much
research,but is now seento restwith someuncertainty
on assumptions that an intact central cholinergic
systemis a prerequisite of normal memory, and that
the signs and symptoms of AD are attributable to
decreasedcentral cholinergic function.

Although someearly open studiessuggestedthat
supplementation of dietary choline (with choline or
phosphatidylcholine) was of benefit in AD (Levy,
1978),more systematicstudiesprovided no support
for this condusion (Bartus& Dean, 1982;Bartuseta!,
1985;Little eta!, 1985;Hollander eta!, 1986).Little
eta!(1985) suggestedthat a subgroupof patientsdid
in fact improve on long-term therapy, and that their
improvementmayhavebeenmore likely if compliance
was poor. Their inference from theseobservations
is that there is a â€˜¿�therapeuticwindow' for the
optimum doseof dietary choline, and this should be
taken into account when planning future studies.

Physostigmine produces the most consistent
improvementsin both healthyvolunteers(Daviseta!,
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ReferenceSubjectsNo.DoseEffects onmemoryDavis

et al (1978)volunteers191mg.i.v.enhancementDavis
et a! (1979)dementia60.125â€”0.5 mg.i.v.modestimprovementMuramoto

& Sugashita (1979)dementia11 mg.s.c.improvedconstructionalPeters
& Levin (1979)AD50.008 mg/kgBW s.c.+lethicin:improvedSmith
& Swash (1979)AD11 mg.s.c.somebenefitChristie

et a! (1981)AD110.25â€”1 mg.i.v.someimprovedDavis
& Mohs (1982)AD100.125â€”0.5 mg.i.v.someimprovedDavis
& Mobs (1983)AD132â€”8 mg oralslighteffectsJotkowitz

(1983)AD1010â€”15 mg oralmleffectThai
et a! (1983)AD123-6mg oralsomeimprovedWelstein

(1983)AD83â€”10mgoralnilMohs
et a! (1985a,b)AD124â€”16 mg oralslighteffectsThai

et a! (1989)AD102â€”4mg oralsome improved
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TABLE II
Summaryof reportson the effectson memoryof physostigmine(occasionallyusedin combinationwith

phosphatidylcholine)in dementedpatients

All but one report concerns patients with a presumed diagnosis of Alzheimer's disease. Davis et a! (1979) included three non-demented
elderly patients, one Huntington's disease and two with Alzheimer's disease.

1978)and in AD (seeTable II). Although enhance
ment of attention by physostigmine may partly
explain improvements in memory, drugs that
only improve attention do not improve memory
performance in AD. The incidence of unacceptable
peripheral effects, a short half-life and a narrow
therapeutic window, the slight degreeof improve
ment, and the fact that only a minority of AD
patients improve after physostigminehave tempered
enthusiasm for its use in AD, and encouraged the
development of cholinesterase inhibitors. Latterly,
intense interest centred on tetrahydroaminoacridine
(THA) after the report by Summers et a! (1986) of
substantialgainsby AD patientsafter treatment with
THA. The study has encountered many methodol
ogical criticisms (Pirozzolo et a!, 1987; Tariot &
Caine, 1987)and a follow-up multicentre trial was
temporarily halted by the United States Food and
Drug Administration for assortedreasons,including
reports that 20Â°loof the first-treated patients had
some hepatic impairment (Marx, 1988).

The useof cholinergic agomstsin AD hasnot been
widely investigated, largely becauseof their side
effects and lack of selectivity for central neurons.
Pilocarpine was found to be ineffective in AD by
Caine (1980), but the first study of physostigmine
and arecoline in AD (Christie et a!, 1981)provided
someencouragementfor further studies.The Sandoz
compound RS-86 (a cholinergic agonist) lacked
efficacy (Bruno et a!, 1986),and Davis et a! (1987)
found the muscarinic agonist oxotremorine to be
without effect. Tanot et a! (1988) administered in
a double-blind randomised design 1, 2 and 4 mg/h
arecoline to 12patients with AD. As in the study of

Christie et a! (1981), no statistically significant
enhancementsof cognitive function were detected,
but at the lower dose improved picture recognition
was found. The study design of Tariot et a! (1988)
is of particular interestbecauseof the carewith which
the investigators sought to demonstrate that the
administereddrug in fact producedcentralcholinergic
activation. The authorsarguedthat their observations
of a combination of increased heart rate, lowered
body temperature, and increased plasma cortisol
concentrations with unchanged prolactin secretion
were consistent with increased central cholinergic
activation rather than the effects of stress.

At present, most available drugs that can be used
safely to modify central cholinergic transmission
havebeentried in AD. The benefitsof physostigmine
remain the only consistent and relatively uncon
troversial finding. Novel, longer-acting, and safer
cholinomimetic drugs are confidently promised, and
thesemay soonbe available for clinical investigation.
Perhaps,asinitially suggestedby Christie et a! (1981),
future clinical trials will selectfor inclusion in long
term studies only those AD patients who show a
response to a shorter-acting drug, such as physo
stigmine. The lack of selectivity of available
muscariic agonists for M1 or M2 receptors (which
exert functionally opposite effects) is currently the
focus of some research.

Akoholic dementia
The cholinergic hypothesis of memory impairment
has recently been convincingly extended from AD
to include the dementia associatedwith alcoholism.
Among alcoholicsthere is a spectrumof psychological
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deficits that rangesfrom Korsakov's syndrome (KS)
to milder forms of cognitive dysfunction. However,
use of the term â€˜¿�alcoholicdementia' to distinguish
somecognitively impaired alcoholics from thosewith
typical KS is not universally accepted. Tarter &
Alterman (1984)and Goldstein (1985)concludedthat
the neuropsychological and presumedcausalfactors
(alcoholic neurotoxicity, malnutrition, hepatic
impairment, head injury, etc.) are so diverse in the
non-KS group that it is unreasonable to regard
alcoholic dementia as a discrete clinical entity. The
outcome of cognitively impaired alcoholics is
probably non-uniform, and the diagnostic require
ments for alcoholic dementia are not simply the
criteria for alcohol dependencecombined with those
for a steadily progressivedementia developing after
long-term, excessiveintake of alcohol. In the most
thorough study so far, Cutting (1978) reviewed the
casenotes of 183Bethlem and Maudsley in-patients
with a final diagnosisof alcoholic psychosisand used
theseand interview data to examinethe relationships
betweenseveralcategoriesof chronic organic mental
deterioration and KS. He proposedthat the spectrum
of cognitive impairments in alcoholism included:
(a) KS, which arose abruptly in alcoholics who
were already mildy impaired, in whom nutritional
deficiencies (particularly thiamine) appeared to
be causally important and which tended to be
irreversible; (b) alcoholic dementia, in which
psychological deterioration developed gradually,
appeared to be relatively independent of nutritional
factors, and tended towards gradual improvement;
(c) a mixed group of KS superimposedon alcoholic
dementia. This classification should prove to be of
value in future treatment studiesof related memory
impairments.

Thiamine deficiency has been consistently and
clearly demonstrated as the important causal factor
in the pathology of Wernicke's encephalopathy,even
when it is not associatedwith alcoholism (Sable &
Gubler, 1982). These pathological changes most
frequently affect the grey matter around the third
ventricle and brain stem, where demyeination and
glial proliferation are characteristic. In KS, the
medial dorsal nucleus of the thalamus, medial
pulvinar and mamillary bodies are particularly
involved (Victor et a!, 1971)and, even when KS is
not suspectedante-mortem, this type of pathological
change is probably common place in alcoholics
(Harper, 1983).The neurologicalsignsof Wernicke's
encephalopathy respondwell to thiamine treatment,
but the sameis not true of the memory impairment.
This may be becausethe brain has been irreversibly
damaged by thiamine deficiency or because the
memory impairment is causedby someother factor,

such as alcohol neurotoxicity. The neurochemical
pathology of KS is yet to be systematicallydescribed
(McEntee eta!, 1984)and so doesnot so far provide
a rational basis for the therapy of memory deficits.
Early reports of decreasedindices of noradrenergic
activity in KS (McEntee & Mair, 1978; Mair &
McEntee, 1983) led to a study showing memory
enhancementafter clonidine, an alpha-2adrenoceptor
agonist, but not methysergide or d-amphetamine
(McEntee & Mair, 1980). The memory deficits of
alcoholism are, however, probably not attributable
to damageto subcortical noradrenergic systems,but
insteadpoint to impaired central cholinergic function
(Lishman, 1986).

A recent test of the cholinergic hypothesis of
alcoholic dementia has provided evidence that the
memory impairment associated with high alcohol
intake is associated with decreased cholinergic
function (Arendt eta!, 1988).In this study, working
and reference memory errors were induced in rats
by high alcohol intake. Thesememory deficits were
reversed about seven weeks after implants of
cholinergic-rich foetal cell suspensions, and the
extent of improvement correlated closely with the
acetylcholine content, but not the noradrenaline
content, at the implant site. Histology did not detect
lesions in the periventricular grey matter of the
alcohol-treated rats typical of KS, and so led the
authors to question the widely accepted view that
such lesions are causally important in the memory
dysfunctions seenin this condition. The results of
this study point to the possibility of investigating the
effects on cognitive function in alcoholics with
memory deficits of drugs that enhance central
cholinergic activity (Lishman, 1986).

(b) Dopaminergic

Once the safety and efficacy of antipsychotic drugs
had been demonstrated in younger patients, the
behavioural problems of dementiaweresoon treated
with the newly discoveredantipsychotic drugs. Using
a double-blind, cross-over design, Seager (1955)
compared chlorpromazine and placebo in a diag
nostically mixed sampleof femalepatients(dementia,
29 subjects; schizophrenia, 12subjects; depression,
6 subjects). Irrespective of diagnosis, nursing
problemsweremuch reducedin about 60% of patients
on chlorpromazine but not on placebo. Later studies
(Hamilton & Bennett, 1%2a,b; Sugermaneta!, 1964)
added to theseearly findings, and in due course the
useof antipsychoticdrugsbecamean establishedpart
of clinical practiceand their useis now almost routine.

The use of dopaminergic blocking drugs in the
elderly is not yet well founded on substantial clinical
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investigations, and there are no clear-cut clinical
guidelines. Recent reviewers (Helms, 1985;Risse&
Barnes, 1986; Raskind et a!, 1987; Sunderland &
Silver, 1988)have remarked on the paucity of good
studies, often finding problems in design,diagnostic
criteria, measures of change and duration of
treatment. In fact, Helms (1985) considered only
three trials met all his methodological criteria,
although this is probably too restrictive a view upon
which to base clinical practice. The main findings
of the study by Barnes et a! (1982) are of interest.
They could detect little difference between thior
idazine, loxapine, and placebo after eight week's
treatment of behavioural disturbance in 34demented
patients, and concluded â€œ¿�manyolder demented
patients with behavioural disturbances are not
significantly helped by ongoing antipsychotic treat
mentâ€•.Similarly, Petrie eta! (1982) found that only
about a third of actively treated (haloperidol or
loxapine) demented patients improved. Obviously,
such reported lack of efficacy is of some concern,
especially since so many of the institutionalised
elderly are regularly prescribed neuroleptics, often
with anti-Parkinsonian medication (Michel &
Kolakowska, 1981;Mann et a!, 1984).Further, two
of thesestudies(Rada & Kellner, 1976;Barneseta!,
1982)reported high placeboresponses,strengthening
the view (Hanley eta!, 1981)that behaviouralor non
pharmacological treatments should continue to be
systematically evaluated in demented patients.

There is also a need for investigations on the
effects of antipsychotic withdrawal. Fifty demented
patientswho had receivedchlorpromazine for at least
sevenmonths were changedto placebo by Barton &
Hurst (1966), who noted little deterioration during
the following three weeks. Although the authors
concludedthat somepatientsmay receiveneuroleptics
unnecessarily,this wasnot clearlyestablishedasthree
weekscould be too short a period to recover from
the effects of long-term administration.

The optimum choice of dopaminergic blocking
drug for use in the elderly is not yet established.
Reduced central cholinergic transmission in AD
could lead to more frequentand severeanticholinergic
side-effectsof dopaminergic drugs like thioridazine,
although this does not appear to be a common
clinical problem and the practice of preferring
neuroleptics with fewer anticholinergic effects (e.g.
pimozide; Kushnir, 1987)has not beenwidespread.
There is also some evidence that the dose range
usually associatedwith the antipsychotic actions of
dopaminergicblocking drugs is much higher than the
dose range required by demented patients. Steele
eta! (1986)examinedtheeffectsof haloperidoland
thioridazine on behavioural symptoms in 16patients

with seniledementia of the Alzheimer type, but only
six patients completed the open, cross-over design.
Both drugs wereeffective and although thiondazine
wasbetter tolerated, increaseddosesin two patients
were associatedwith cognitive deterioration. Very
low dosesof haloperidol or thioridazine were used
in two patients with dementia who had failed on
conventional low-dose regimes but later showed
clinical improvement on very low doses(halopendol
0.125mg daily or thioridazine 10mg daily). Although
a lower preferred doseof neuroleptic may reducethe
incidence of unwanted effects, a survey of tardive
dyskinesia studies led Kane & Smith (1982) to
conclude that increasing ageand female sexare the
major risk factors for tardive dyskinesia, and that
dosage, duration, and â€˜¿�drug-free'periods do not
reduce their likelihood.

In summary, the typical or â€˜¿�core'symptoms of
dementia(dysmnesia,disorientation, confusion, etc.)
are not significantly changed by neuroleptics, and
specificbehavioural target symptomsmust bepresent
if thesedrugs are to be effective. These symptoms
are well describedby Reisbergeta! (1987),who have
alsodeviseda rating instrument that may proveuseful
in future clinical trials.

Animal models of the behavioural problems that
follow brain injury (Marotta et a!, 1977) have
prompted the use of dopaminergic agonists in
comparable clinical settings,although asyet without
success(Gualtieri, 1988). In elderly patients, drugs
that potentiate dopaminergic transmission have
rarely been considered other than in the setting of
Parkinson's disease,where !-dopa was found to be
ineffective in the treatment of cognitive symptoms
in the absenceof Parkinson's disease(Jellinger et a!,
1980). The dopaminergic agonist memantine
(20â€”30mg i.v. p.d.) was thought ineffective by
Fleischhacker et a! (1986) in a placebo-controlled,
single-blind study of 20 demented patients.

(c) Noradrenergic

The majority of researchreportson the pharmacology
of memory function in elderly subjectshave involved
manipulation of central cholinergic transmission.
There is some evidence, however, that loss of
catecholaminergic neurons contributes to cognitive
decline in AD. Concentrations of noradrenaline,
dopamine,and their metabolitesarereducedin cortical
tissue from AD patients to a greater extent than
is found with ageing in the absenceof dementia.
Pharmacologicalenhancementsof catecholaminergic
function may, therefore, improve some of the
symptomsof AD whenusedeitheraloneor, potentially,
in combination with cholinomimetic agents.
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Arnsten & Goldman-Rakic (1985) conducted
careful studieson the effects of ageingon cognitive
performance tasks in rhesusmonkeys. Clonidine, an
alpha-2adrenoceptoragonist, improved performance
in eachof five monkeys tested,and although at high
doses(0.05â€”0.07mg/kg) clonidine's sedativeactions
impaired performance, oncean animal could tolerate
this effect, similar improvements were observed.
Unlike propranolol, which was without effects,
yohimbine worsened performance, supporting the
view that alpha- rather than beta-adrenoceptorsare
involved. Further studiesshowed that theseactions
are probably (a) unrelated to the sedativeaction of
clonidine, as they could not be produced by
diazepam, (b) mediated through alpha-2 adreno
ceptors, as they could be prevented by the receptor
antagonist, yohimbine, and (c) required the presence
of adrenoceptors in the principal sulcal region. In
the light of theseresults, Arnsten & Goldman-Rakic
(1985)arguedthat sinceadrenoceptorsdo not appear
to be reducedin AD (Hardy eta!, 1985),therapywith
adrenergic agents might prove of value in this
disorder. Chronic therapy at high doses may be
required in some subjects if the strategy is to be
effective. Patients with KS show someimprovement
in memory after clonidine (Mair & McEntee, 1986).
However, when eight patients with clinically
diagnosed AD were studied in a double-blind,
placebo-controlledtrial of clonidine givenorally (0.1,
0.2 and 0.4 mg), the drug waswithout effect (Mohr
eta!, 1989).Cognitivefunctionwasmeasuredusing
alternative forms of object naming, verbal learning,
sentence memory, word fluency, digit span, and
visual retention. The authors concluded that â€œ¿�single
neurotransmitter replacementtherapies increasingly
suggestthe necessityfor consideration of a multiple
systemapproach for the symptomatic treatment of
Alzheimer's diseaseâ€•.

There have been few systematic trials of nor
adrenergic therapies in dementia. Most studieshave
examinedthe valueof antidepressantdrugs, although
the reasoning has rarely been as well argued as in
the above animal studies. The possibility that the
behavioural problemsof dementiamay be responsive
to monoamine oxidase inhibitors (MAOIs) was first
suggestedby the efficacy of MAOIs in hyperactive
children (Zemektin et a!, 1985) and discussed by
Jenike (1986). Later, Tariot et a! (1987) admin
istered !-deprenyl, a selectivemonoamine oxidase B
(MAO-B) inhibitor, to 17 Alzheimer patients in a
double-blind, placebo-controlled, cross-over study
in which placebowas followed by active drug (10mg
daily rising to 40mg daily) later replacedby placebo.
Improvement wasobservedin meanbehavioural and
cognitive scores,so much so that six of the 17were

thought to be â€œ¿�definitelyimprovedâ€•,and this was
more markedat the lower dose.Within the limitations
of their design, the authors postulated that the
greater efficacy at the lower dose pointed to
inhibition of MAO-B and not MAO-A, and that
selective â€œ¿�improvedmodulationâ€• might play a
neuroprotectiverole in AD. Their resultssuggestthat
l-deprenyl may prove of value in dementia.

There have beenseveralreports that propranolol
may be useful in the treatment of behavioural
disorders associatedwith chronic organic cerebral
disease.Elliot (1977)thought the aggressivebehaviour
linked to brain damage could be controlled by
propranolol, and a few methodologically limited
studies have tended to support this view (Schreier,
1979; Yufodfsky et a!, 1981; Petrie & Ban, 1981;
Williams et a!, 1982). The mode of action of
propranolol when used in the treatment of be
havioural difficulties is unclear. Many of the patients
chosen for study appear to have beenunresponsive
to more conventionaltreatments,and their symptoms
may have been worsened by anxiety linked to the
retention of someinsight into their predicament.The
efficacy of propranolol may thus be attributable to
its anxiolytic effects, although the general lack of
efficacy of benzodiazepineswhenusedin this context
would not support this view.

(d) Serotonergic

Potentiation of serotonergic transmission has
recently been investigated in the treatment of
behavioural and cognitive symptoms of dementia.
The finding that post-mortem cortical tissue
concentrations of serotonin are reduced in AD
formed the basis of these studies, but several had
been prompted by the clinical observation that the
behavioural symptoms can be substantially relieved
by antidepressants.O'Neil eta! (1986)reasonedthat
sincedecreasedbrain concentrationsof serotoninand
its metabolites are associated with aggression in
some animal models, combination treatment with
tryptophan and trazodone might be effective. The
samecombination was later found useful in reducing
the screaming and banging of an elderly demented
patient (Greenwaldeta!, 1986).Systematicevaluation
of this strategy in the management of behaviour
disorders in dementia is awaited with interest.
Alaproclate, a potent and selective blocker of
serotoninuptake in central serotonergicneurons,was
found to be ineffective in seniledementia (of either
presumed Alzheimer or multi-infarct types) by
Dehlin et a! (1985). Likewise, Cutler et a! (1985a)
found zimelidine (also a serotonin uptake inhibitor)
to be ineffective.
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(e) GABAnergic

The pharmacological treatment of behavioural
symptoms associatedwith dementia has beenbased
on the sedativeactionsof a wide rangeof compounds
and not on the specific activities of drugs acting on
the underlying pathological processes. Optimum
clinical management must take into account
frequently expressedand persistent anxieties about
needlessoverprescribing and the potential for harm
of psychotropic drugs in old people (Castledeneta!,
1977; Morgan et a!, 1982; Gilleard et a!, 1983).

Sedative drugs that are active at GABAnergic
synapsesare largely contraindicated in the care of
demented patients. The induction of tolerance,
worsening of confusion, and overall impairments of
performance have contributed to this view. Chlor
methiazole, which has anticonvulsant, hypnotic,
anxiolytic, and sedative properties, is a notable
exception to the general rule. It is widely used in the
treatment of behavioural problems of old people,
whatever the presumed cause. The neuropharm
acology of chlormethiazole is not understood, but
as it enhances the inhibitory effects of gamma
aminobutyric acid (GABA) and may also potentiate
the effectsof glycine, theseseemthe most likely bases
of its actions. Becausesleepdisturbance commonly
coexistsin the dementedelderlywith other behavioural
problems, the use of chlormethiazole has been
extended to include the management of agitated
confusional stateswherethere is nocturnal wakening.
Chlormethiazole is most often used as an hypnotic
when the choice in the elderly is influenced by
concern that their use,especiallyif prolonged, might
worsen the cognitive or behavioural problems of
dementia. The available literature supports the view
that chlormethiazole hasdistinct advantagesover the
benzodiazepines(Bayereta!, 1986;Pathy eta!, 1986)
but is less helpful concerning other hypnotics.
Controlled clinical trials have shown that chlor
methiazolehasadvantagesover haloperidol (ter Haar,
1977)and thioridazine (Ather et a!, 1986),attributable
to a lower frequency of side-effects.

Sarter et a! (1988) suggestedthat a fresh look at
GABAnergic antagonist therapies in AD may well
prove fruitful. Firstly, they cite anatomical and
pharmacological evidence that inhibitory GABA
nergic neuronscontrol the activity of basal forebrain
cholinergic cells, thought to be involved in AD.
Secondly, they suggestthat GABAnergic antagonist
drugs may disinhibit surviving cholinergic neurons
in AD, and soenhancememory function. In support
of their hypothesis they point to animal studies
indicating that the amnesic effects of scopolamine
can be attenuated by GABAnergic antagonists,

which probably improvememory largelyby improving
acquisition (Gamzu, 1988). Like other hypotheses
linking neurochemicalchangesto cognitive function,
the reasoning may appear simplistic but it seems
likely to stimulate further examination of the
GABAnergic system in AD (Robbins, 1988).

(f) Peptidergic

Most if not all the neuropeptides of the cerebral
cortex may coexist with classic transmitters and
subpopulations of cortical neurons can be defined
by the presence of particular peptides. In AD,
there is a consistent decreasein somatostatin and
corticotrophin-releasing factor (CRF) in the cerebral
cortex, but other peptides are not affected.
Importantly, theseincludeneurohypophysealpeptides,
vasopressinand oxytocin, putatively involved with
memory, and vasoactive intestinal polypeptide that
is found with cortical cholinergic neurons. Changes
in receptorsfor somatostatin and CRF are markedly
different in AD, somatostatin receptors decreasing
by about 40â€”60%while CRF receptors increase.

Neuropeptides are found in almost bewildering
variety throughout the central nervous system,
although at concentrationsoften considerably below
those of â€˜¿�classic'neurotransmitters. Outside the
hypothalamic-pituitary system, their functions
remain almost unknown, despitemore than a decade
of intense inquiry. Presently, the non-endocrine
actions of neuropeptides are believed to be as
neurotransmitters, neuromodulators, and neuro
trophic factors. Their relevanceto treatment studies
in dementia is based on two lines of argument.
Firstly, some neuropeptides are thought to be
important in the acquisition of adaptive behaviour.
Sincetheseinvolve learning, memory, attention, and
motivation, they may be improved by treatment with
those peptides. A successfultherapy could include
a neuropeptide chosen because of hypothesised
â€˜¿�behaviourenhancement' and not simply becauseit
was decreasedin post-mortem studies. Trials with
analogues of ACTH and vasopressin and opiate
receptor blockade are examples of this approach.
Secondly,selectivelossof neurons, believedto occur
in some types of dementia, may be caused by a
deficiency of a single peptide, especially if that
peptidehad a key part to play in the trophic functions
of those neurons. Attempts to correct such an
hypothesiseddeficiencywith a somatostatinanalogue
(e.g. L363,586) as reported by Cutler et a! (1985)
exemplify this approach. Likewise, thyrotrophin
releasing hormone (TRH) is reported to enhance
central cholinergic function (Yarbrough, 1979;
Yarbrough & Pomara, 1985), and its use in
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motor neuron diseaseprompted its advocacyin AD.
Subsequently, Peabody et a! (l986a) assessed
300â€”500@gTRH i.v. in four dementedpatients and
found no effect.

Potentially, the neurotrophic protein nervegrowth
factor (NGF) is of considerable relevance to
treatment studiesin dementia.Elegantanimal studies
had already demonstratedthe treatment potential of
NGF following lesionexperiments,and septo-stnatal
cholinergic neurons were known to be responsiveto
NGF before Fischer et a! (1987) found that
continuous NGF intracerebral infusions over four
weekswere partially able to reversecholinergic cell
body atrophy and to improve spatial memory
performance in agedrats. Previously, Hefti & Weiner
(1980) had hypothesised that in AD, the loss of
forebrain cholinergic neurons may be causedby a
disorder of the trophic functions of these cells,
reversible by treatment with NGF, and that this
treatment may lead to clinical improvement.
Cholinergic cell bodies in brain areas known to
be affected in AD have cell surface receptors
that can recognise NGF (Rosenberg et a!, 1987),
and this may be related to the selectivevulnerability
of these neurons in AD (Perry, 1988). Studies
on the effects of NGF in AD are awaited with
interest.

Vasopressin

Vasopressin and some of its synthetic analogues
improve animal learning and memory (de Wied,
1976), and this may be related to the involvement
of vasopressin in the integration of behavioural,
neural, and hormonal componentsof stressresponses
(Koob eta!, 1984).Vasopressinnasalspray improves
memory in non-dementedadults (Legroseta!, 1978),
effects that are probably independent of the
endocrine actions of vasopressinsincethey can also
be produced by its synthetic analogue 1-desamino-8-
D-arginine vasopressin (DDAVP) that is largely
devoid of its endocrine actions (Weingartner et a!,
1981a).Early studiesin dementia(Weingartner eta!,
1981b;Durso eta!, 1982;Tamminga eta!, 1982)and
cognitive impairments after head trauma (Oliveros
et a!, 1978; La Boeuf et a!, 1978) were fairly
encouraging. However, the most systematically
conducted study to date (Peabody et a!, 1985)
failed to detect any clinically significant effects of
desglycinamide arginine vasopressin (DGAVP) in
either alcoholic or Alzheimer-type dementia, and
raised the possibility that the beneficial effect of
vasopressin on performance was a non-specific
stimulatory action that indirectly improved scoreson
memory tests.A later study by Peabodyeta! (1986b)

found similar resultsusing DDAVP (30-180 pg/day
over three weeks).Suchvariability in outcome could
be attributed to one of severalfactors, including the
width of the â€˜¿�therapeuticdose window', individual
pharmacokinetic differences, variation in duration
of therapy, and the inclusion of too many patients
at a late stage of illness. As more potent, longer
acting vasopressinanaloguesbecomeavailable, they
too may be systematically evaluated, and most
interest will focus on the effects of their chronic
administration in patients with mild dementia.

ACTH

Although there are no reported abnormalities in the
synthesisor releaseof adrenocorticotrophic hormone
(ACTH) in dementia, there has been considerable
interest in the treatment of cognitive disorders using
ACTH analogues with the behavioural effects of
ACTH but without its peripheral endocrine actions.
This interestarisesbecauseof the stimulatory effects
of ACTH on behaviour, recognised at least since
1955(Quarton eta!, 1955)but not distinguishedfrom
the hormonal actions of ACTH until synthetic
analogues of ACTH fragments became available
about 20 years ago (de Wied, 1969). The human
psychopharmacology of ACTH peptides is now
extensive (for reviews seePigache & Rigter, 1981;
Pigache, 1983). In summary, ACTH-like peptides
may be involved in the acquisition of adaptive
behaviour, and this involvement does not depend
upon the ability of ACTH to releasesteroids since
the same effects can be produced by ACTH 4-10,
which is devoid of steroidogemc activity. Oral
ACTH49 with a glycine residue at position 10
(ORG 2766) has been most extensively studied in
demented patients. Martin et a! (1983) found
ORG 2766(40mg dailyp.o. for four weeks)had little
effect in a double-blind cross-over placebo trial in
38 severely deteriorated female patients. Kragh
Sorenseneta! (1986)found that ORG 2766produced
â€œ¿�clinicallysignificantâ€•effects in about 25Â°/aof 156
demented patients. Partanen et a! (1986) examined
both the symptomatic and EEG responses to
ORG 2766 (40mg daily p.o. for six months) or
placebo. When the effects of other psychotropic
drugs were taken into account, ORG 2766 did not
prevent the deterioration in the EEG associatedwith
the progress of AD. Analogues of ACTH are
therefore without beneficial effects in AD.

Opiate antagonists

Although no abnormalities in central opioid systems
have been detected in AD, several researchgroups
haveexaminedthe effectsof opiate receptorblockade
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in this disorder. This approach is based on the
observation in healthy subjects that naloxone
(1â€”10mgi.v.) may improve some of the electro
physiological parameters associatedwith attention
(Arnsten et a!, 1983),although this is an inconsistent
finding, especially at low doses. In a preliminary
study in AD, Reisberget a! (1983)reported that low
doses of intravenous naloxone produced clinical
improvements. Later studies failed to reproduce
theseearly findings (Steigereta!, 1985;Tariot eta!,
1985). Longer-acting opiate antagonists do not
appear to be more efficacious: naltrexone (Pomara
et a!, 1985; Hyman et a!, 1985; Serby et a!, 1986)
and nalmafene(Weiss, 1987)werewithout significant
clinical effect. The beneficial effects of opiate
receptor blockade in dementia appear to be un
predictable; the study by Tariot et a! (1986)suggests
that the cognitive and behavioural actions of
naloxone occur at about 5Â°/aof the doserequired in
younger, non-demented subjects. At present there
is no indication for further studieson the endogenous
opiate system in AD. However, opiate antagonists
may prove to be of value in the treatment of
dementiaof presumedvascularorigin. Naloxone can
protect against the sequelaeof cerebral ischaemiain
someanimal studies(e.g. Avery et a!, 1983)and after
acute stroke in clinical studies, especially when
administeredwithin the first 24hours. In conjunction
with the control of other risk factors for stroke,
opiate antagonism may prove of value in the long
term treatment of cerebrovasculardementia when it
is proposed that cognitive decline is caused by a
successionof cerebral infarcts.

(g) Antiviral agents

Creutzfeldâ€”Jakob disease (CJD) is a rapidly
progressivedementia with an almost invariably fatal
outcome (May, 1968; Manueidis et a!, 1978). Its
features include abnormalities of muscular tone
and movement, all attributable to a spongiform
encephalopathy causedby an unconventional virus
(Gajdusek, 1977).The infectious pathogenis believed
to besimilar to the infective agent in murine scrapie,
which is often used as an animal model of
transmissibledementia. Although antiviral drugs are
without benefits in the animal model, in the absence
of any other effective treatment these are thought
justified in the terminal careof CJD patients. Initial
single-casestudieswith idoxyridine wereunsuccessful
(Goldhammer et a!, 1972; Herishanu, 1973) but
several case reports of experiencewith amantidine
are more encouraging (Braham, 1971; Sanders &
Dunn, 1973;Sanders, 1979).The largest therapeutic
trial reported to date included nine CJD patients in

whom the diagnosis was confirmed at autopsy in
sevensubjects (Terzano et a!, 1983). Four patients
receivedamantadine (3.5â€”15mg daily for an average
of 32 days) and five others continued to receive
supportive therapy. Although death appeareda little
delayedin thosereceivingamantadine (sevenmonths
comparedwith three months for thoseon supportive
therapy) this was not significant. The authors felt,
however, there were some transient therapeutic
benefitsassociatedwith amantadine(improved EEG,
improved wakefulness, and reduced motor impair
ment) and they thought theseeffects might indicate
sometherapeutic potential, especially if amantidine
wereadministeredat an earlier stage.Other antiviral
agents have been introduced late in the course of
illness: interferon therapy was ineffective in two
womenwith CJD (Kovaneneta!, 1980)and acyclovir
was likewise without effect (David et a!, 1984;
Newman, 1984). However, the course of illness in
one patient with an histopathologically confirmed
CJD diagnosis was repeatedly suppressed by
vidarabine, which had little or no action in two other
subjects (Furlow & Whitley 1982).

(h) Antihypertensive agents

Although AD is the commonest type of primary
degenerativedementia, about one in eight dementias
examined at autopsy have cerebrovascular disease
without significant Alzheimer pathology (Jellinger,
1976; Katzman & Terry, 1983). Hypertension is
associated,in most studies,with the development of
cognitive impairment and, among the elderly, it is
importantly linked with subsequentdeterioration of
cognitive performance (Scheinberg,1988).However,
the incidences of both hypertension and cognitive
impairment increase with age and the association
may be explained, at least in part, by chance.
Further, it would not be surprising if hypertension,
which is known to cause or exacerbate vascular
disease, were to lead in turn to impaired cardio
vascular performance, cerebrovascular accidents
and, eventually, coarse brain diseaseand reduced
mental efficiency. Although the majority of studies
havedetectedan associationin the absenceof stroke
between hypertension and impaired cognitive
performance, the largestand most systematicto date
found that among 2032hypertensivesneither blood
pressure nor antihypertensive treatment was sig
nificantly associated with cognitive performance
(Farmer et a!, 1987).

It is clear from studies of the elderly that control
of hypertension significantly reducesmortality and
morbidity due to cardiovascularand cerebrovascular
disease,but it is not yet establishedthat the reduction
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hypertensive demented patients with presumed
cerebrovascular dementia. In one group, blood
pressure was reduced to within the upper normal
range,and in the other group wasreducedbelow this
range. The findings were striking: improvements in
cognitive function were clearly associatedwith the
maintenance of systolic pressure within the upper
normal range, but if systolic pressurewas reduced
below this range, patients showed a marked
deterioration. This is the first study to examine
systematicallythe effects of lowering blood pressure
on cognitive function in dementia, and requires
replication. It also raisesimportant questionsabout
the optimum choiceof antihypertensivemedication.

Non-demented, hypertensive old people were
carefully investigated by Gurland et a! (1988).
Effective treatment of isolated systolic hypertension
neither worsened nor improved cognitive function
or behaviour. In this study, adequate control of
blood pressure was achieved with diuretic alone
(chlorthalidone) in 88Â°/apatients,and only a minority
requiredalternativetreatment(reserpineor metoprolol
or hydralazine). The finding that lowering blood
pressure in this group of non-demented subjects is
probably safe is of potential relevanceto the useof
antihypertensives in multi-infarct dementia.

The Medical Research Council Working Party
(1985) reported a trial of the treatment of mild
hypertension,and raisedthe questionof the optimum
choice of antihypertensive agent for protection
against strokes. If a successionof cerebral infarcts
is presumedto be the essentialcomponentof vascular
dementia, the results are pertinent here. The trial
showed that bendrofluazide was almost three times
as effective as propranolol in protecting against
strokes and that this difference was even more
marked between smokers. Previously, it had been
assumedthat most antihypertensivescurrently in use
were equipotent in this respect, simply becauseof
their ability to reduce blood pressure.

Centrally acting sympathetic blocking agents
are associated with impairment of psychological
functions when used to treat hypertension. In the
dementedelderly, theseeffectsarenot straightforward
to interpret. In fact it would not havebeensurprising
if Meyer et a! (1986) had chosen to explain
deterioration of someof their patients on the basis
of the type of drug usedrather than to implicate the
final blood pressure.Antihypertensive treatment can
havebeneficial and harmful effects, capableof both
slowing or reversing cognitive decline or producing
new symptoms. In health, beta-blockers impair
flicker fusion threshold, simple reaction time, and
digit copying in some reports (McDevitt, 1985)but
not others (Betts et a!, 1985; Madden et a!, 1986).

of blood pressure in demented hypertensives
contributes to improved life expectancyor is in fact
desirable. One view, which wasonce widely held, is
that the prognosis for all dementias is uniformly
poor, their coursesareunremittingly progressiveand,
on the assumption that the complex functions of
dead or dying neurons cannot be restored, any
attempt at treatment is doomed. Another view is that
as cerebrovascular structures age, greater systemic
blood pressure is required to maintain optimal
cerebralperfusion (Strandgaard, 1976).If therewere
evidence to support this last hypothesis, then
lowering of blood pressurein dementedhypertensives
would be contraindicated, as it would further
compromise cognitive function.

Until recently, most clinical practice would have
beenbasedon the secondview. Experiencein the care
of the dementedelderly suggestedthat worsening of
psychological and physical statuswascommonplace
when hypertensionwastreated in dementedpatients.
Such opinion, however, was based on experience
with a wide range of antihypertensive agents,many
of which are now known to exacerbaterather than
relieve memory impairment and may have harmful
effects on the autoregulation of cerebralblood flow.
If it is assumed that the pathogenesisof vascular
dementia involves progression from sustained
hypertensionto atheroscleroticcerebrovasculardisease
to a succession of cerebral infarcts to impaired
cognitive performance, then the removal or control
of factors predisposing to such a progression could
possess distinct advantages for the hypertensive
demented patient.

Meyer et a! (1986, 1988a, 1988b)have completed
the most extensive series of investigations on this
topic. In summary, their studies have examined (a)
the pathology of cerebral blood flow (CBF) during
the courseof vascularor Alzheimer-type dementias,
(b) the relationship betweencortical blood flow and
reducedcognitive function in dementia, (c) incidence
of â€˜¿�riskfactors', including hypertension, for stroke
in multi-infarct dementia, (d) the questionof whether
hypertensionshould be treated in dementedpatients,
and (e) the possibility that there is an optimum blood
pressure (a â€˜¿�therapeuticwindow') for demented
hypertensives.They found a significant relationship
betweenreducedcognitive testscoresin multi-infarct
dementiaand meanlocal CBF (Kitagawaeta!, 1984).
This researchgroup hasprovided data to support the
contentions that while CBF is lower in both AD and
vascular dementia, it decreasesat least two years
before the onsetof vasculardementiabut falls in step
with the decline in cognitive function in AD (Rogers
et a!, 1986). They have also examined the effects
of controlling blood pressure in two groups of
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In hypertensives, memory impairment is linked
to treatment with beta-blockers (Solomon et a!,
1985) but not to angiotensin-converting enzyme
(ACE) inhibitors (Lichter et a!, 1986).Similarly, the
ACE inhibitor captoprilwasassociatedwith better
performance at work and better â€˜¿�lifesatisfaction'
than either propranolol or methyldopa (Croog eta!,
1986).In a study of adult hypertensives,nicardipine,
a calcium channel antagonist, did not differ from
propranolol (Callender et a! 1986).Most studies of
the cognitive effects of antihypertensiveshave linked
methyldopa or the beta-blockers to cognitive
impairment in treated hypertensives but the same
doesnot appear to be true of the ACE inhibitors or
the thiazide diuretics.

A potentially informative approach to the choice
of antihypertensive drug is provided by studies on
the effects of thesedrugs on CBF. Autoregulation
of CBF is defined as the maintenance of a constant
CBF in the faceof normal changesin systemicblood
pressure. In health, CBF is maintained by auto
regulatory adjustment of resistancecalibre during
activities such as postural change, defaecation, etc.
In both normotensive and hypertensive individuals
the range of pressureswithin which autoregulation
is effective may vary substantially. However, because
cerebral flow is the same in both conditions, there
must be increased cerebrovascular resistance in
hypertension. Structural changes in the cerebral
vasculature thus represent adaptations to sustained
high blood pressure but have an important con
sequencefor the hypertensive patient (Strandgaard
et a!, 1973). The chronically adapted resistance
vesselsare much lessable to respond to hypotension,
probably becausetheir thickened vesselsare lessable
to dilate than are healthy ones. The outcome for
the demented hypertensive patient may well be
catastrophic: if blood pressureis rapidly lowered then
CBF will fall andischaemicbraindamagemayensue.
Additionally, if the brain of the demented patient
contains areasof normal tissue,which have retained
their ability to autoregulate, these will maintain
perfusion at the expenseof adjacent damagedareas.

Patient studies support the view that ACE
inhibitors haveunique actionson CBF. For example,
Britton et a! (1985)showed that in ten patients with
cerebrovascular disease, in spite of a fall of mean
systemicblood pressurefrom 123to 109mmHg, the
average CBF to an affected hemisphere tended to
increase(by about 10Â°/a).In nine hypertensivecontrol
subjects receiving conventional antihypertensive
therapies, mean systemic blood pressure fell from
118to 114mmHg, but CBF to an affectedhemisphere
tended to decrease(by about 11Â°/a).Unfortunately,
the numbers of patients involved in this study were

too few to have detected a statistically significant
difference betweengroups given the sizeof the effect
reported. Rajagopalan eta! (1984)reported a similar
result in a study of nine patients with severe
congestive heart failure. After treatment with an
ACE inhibitor (captopril) for between4 and 15days,
mean diastolic blood pressure fell from 95 to
85 mmHg, while CBF increasedsignificantly (from
61 to 74 units). Although it may be simplistic to
equate CBF with cognitive performance (but see
Meyer et a!, l988a), it is reasonable to take it into
accountwhendecidingupon the optimum hypotensive
agent for a hypertensive demented patient.

Conclusion

There are no consistently effective drugs for the
prevention of relief of dementia, but there is no lack
of enterprise in the search for new treatments. This
reviewhassummarisedhow interest in neurochemical
pathology has generalised from Parkinson's and
Huntington's diseasesto AD and on to other types
of dementia, and how a better understanding of this
pathology has led to novel therapeutic approaches.

The cholinergic hypothesis,which was the stimulus
for much recentresearchactivity, is no longer linked
solely with Alzheimer's neuropathological changes,
but is now confidently incorporated in severalother
hypotheses of memory dysfunction, whatever the
associated neuropathology (e.g. the dementias
associated with alcoholism (Lishman, 1986) and
Parkinson's disease(Perry eta!, 1985)).At the same
time, initial emphasison cholinergic deficits in AD
hasyielded to the more consideredview that changes
in non-cholinergic transmitter systems are also
important in the pathogenesisof the cognitive and
behavioural symptomsof AD, and may beamenable
to therapeutic modification.

The problems of behavioural disturbances
associatedwith dementia are worth intense research
efforts, despitethe fact that they havebeenrelatively
neglected. Community-based studies in this area
may prove especially informative. More effective
managementof behavioural problems of demented
patients in the community could substantially reduce
the need for admission to a psychiatric hospital. The
recognition that multiple transmitter deficits occur
commonly in mosttypesof dementiaisnow influencing
the choice of treatment strategiesto be evaluated in
memory impairment and behavioural disturbances
associatedwith organic brain disease.Proposals to
modify simultaneouslythe function of severalneuro
transmitter systemsare basedon suchobservations.

The problems of ensuring that new drugs are
indeed active at central sites putatively involved in
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the symptoms of dementia are important. Although
most attention hasbeengiven to infusions of cellular
preparations in the treatment of chronic neuro
degenerative disorders, more conventional drugs
have been administered by such direct routes.
Harbaugh et a! (1984) have demonstrated that it is
practical to implant chronic intrathecal infusion
devicesin AD patients. Their useof the muscarinic
agonist bethanechol yielded largely negativeresults,
but similartechniquescouldprovecrucialwhenused
with other drugs. There may also be advantagesto
begained from the useof agentsin combination with
already tested cholinomimetic drugs. Preliminary
studies of combinations of physostigmine and
phosphalidyicholine or piracetam have been largely
negative (Growden et a!, 1986), but other com
binations may prove beneficial.

As knowledgehasaccumulatedabout the treatment
of AD, so a fresh look has been taken at other
dementias. Although it is probably naÃ¯veto equate
cerebral blood flow and cognitive function, further
studies of the potential benefits of controlling
hypertension in patients with early features of
cerebrovascular dementia should prove rewarding.
Certainly, the results of Meyer et a! (1986) require
replication, and future studies of the treatment of
hypertension in old people should include the
detection of cognitive declineamong the more usual
measuresof morbidity suchasstroke or myocardial
infarction.

Looking to the future, advancesin understanding
the pathogenesisof cerebrovasculardiseasewill lead
to novel therapiesfor dementiasof vascularaetiology
(following an argument already made, for example,
on behalf of tissue plasminogen activator (Zivin et
a!, 1985)). Present knowledge, however, provides a
substantial and sufficient basis for the investigation
of many currently available treatments, and much
could now be done to establish the value of
controffing the harmful effects of acknowledgedrisk
factors for multi-infarct dementia(Scheinberg,1988).
Studieson the memory impairments associatedwith
Huntington's disease,alcoholism, and Parkinson's
diseaseshould benefit from experienceof therapeutic
efforts in AD. Specifically, the impetus given to
dementia researchby progressin AD is generalisable
to other dementias. Creutzfeldtâ€”Jakob disease,
alcoholism, and brain injury have beendiscussedin
this review, but Huntington's diseasehasbeenlargely
neglected. A literature search showed that almost
without exception, treatment studiesin Huntington's
diseasehaveexaminedonly the abnormal movements,
and a consensusdid not exist concerning the exact
nature and progressof the cognitive deficits in this
condition. Selectiveneuronal loss is a characteristic

feature of Huntington's disease,and one hypothesis
attributes such loss to the toxic effects of neuro
excitatory amino acids, especially quinolinic acid
(Schwarcz et a!, 1982). Agents that specifically
antagonise excitatory amino acids may provide a
fertile source of novel drugs that prevent selective
neuronal loss in AD and Huntington's disease
(Schwarcz& Meldrum, 1985).Potentially, advances
in understandingthe molecular pathology of chronic
neurodegenerativeconditions may provide the most
informative approach to the selection of such
compounds. There is, therefore, certainly a strong
caseto be made for extending treatment paradigms
to include new subgroupsof dementia,among which
alcoholic dementia will probably be the first.
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