Medical Treatment of Mental Illness

Pharmacotherapies revolutionize psychiatric care and

present scientific and ethical challenges to society.

Effective pharmacological treatments
for mental illness have existed only dur-
ing the last quarter-century. This period
has also witnessed a revolution in the
care of patients with psychiatric dis-
orders, and the number of patients in
state and county mental hospitals has

Philip A. Berger

The use of drug treatments for mental
illness is not all positive: problems have
arisen for patients, physicians, and so-
ciety. The drugs are not ideal. Not all pa-
tients are helped, and many are only par-
tially improved. Like other useful medi-
cations, the pharmacological agents used

Summary. Psychotherapeutic drugs have dramatically improved the prognosis for
patients with severe mental iliness. The drug treatments are not a panacea. The med-
ications sometimes cause irreversible side effects, and they are not helpful for all
patients. They allow large numbers of individuals to leave the hospital, but to return to
communities that are often poorly prepared to provide continuing care. Despite their
limitations, psychotherapeutic drugs relieve a great deal of human suffering. They
also involve psychiatry in modern biological science. This has led to the continuing
search for more effective medications based on the study of possible biochemical

substrates of psychiatric disorders.

sharply declined. The introduction and
evaluation of drug treatments required
the development of more accurate meth-
ods of classification and of assessment of
severity, and better criteria of improve-
ment in mental patients. These more ac-
curate methods could then be applied to
nondrug treatments that were introduced
in the optimistic period that followed the
first successful drug trials. The resulting
combination of drug therapy and psycho-
logical or socioenvironmental treatment
is responsible for the vastly improved
prognosis for patients with mental illness
today (/).

Psychotherapeutic drugs have also
helped wed some aspects of psychiatry
with biological science, a source of sig-
nificant therapeutic advances in the oth-
er medical specialities. Biological psy-
chiatrists attempting to explain pharma-
cotherapies have also begun to investi-
gate possible biochemical causes of
mental illness.

The author is an assistant professor in the Depart-
ment of Psychiatry and Behavioral Sciences, Stan-
ford University School of Medicine, Stanford, Cali-
fornia 94305, and director of the Stanford Psychiat-
ric Clinical Research Center, Palo Alto Veterans Ad-
ministration Hospital, Palo Alto, California 94304,

in mental illness can cause severe ad-
verse reactions; some of these side ef-
fects are irreversible. Certain classes of
drugs for psychiatric patients are toxic
when taken in an overdose and thus can
be used in suicide attempts. The use of
psychotherapeutic drugs poses ethical
questions for physicians and society.
The symptoms of some mental disorders
make it difficult for patients to under-
stand their pharmacological treatments,
and therefore they cannot base their de-
cision on whether to take medications on
a true understanding of the potential
benefits and risks. Whether involuntary
treatment of psychiatric patients is ever

‘justified is the appropriate subject of vig-

orous debate. The factors that must be
weighed include the patients’ rights, the
duties and responsibilities that a physi-
cian feels towards the patients, and the
right of society to be protected from dan-
gerous behaviors (/).

In this article T will discuss some of the
practical, scientific, and ethical aspects
of the medical treatment of mental ill-
ness. A description of the predrug era is
followed by a discussion of the impact
of recent therapeutic innovations. Three

974 0036-8075/78/0526-0974$01.50/0 Copyright © 1978 AAAS

major psychiatric disorders are de-
scribed: schizophrenia, depression, and
mania. The important current drug treat-
ments for these disorders are the anti-
psychotics for schizophrenia, tricyclic
antidepressants or monoamine oxidase
inhibitors for depression, and lithium
salts for mania. Evidence for their effica-
cy, practical aspects of treatment, and
critical evaluations of their hypothesized
biochemical mechanisms of action are
described. Finally, the ethical problems
created by the drug treatments of mental
disorders are outlined.

The Revolution in Psychiatric Care

Firsthand descriptions by physicians
who worked with the mentally ill before
the introduction of effective pharma-
cotherapies paint a dismal picture of the
predrug era. There were few outpatient
psychiatric clinics, and general medical
hospitals rarely admitted patients with
severe mental illness. Most patients
were sent quickly to state mental hospi-
tals, which were more like custodial fa-
cilities than medical treatment centers.
Pessimism about psychiatric disorders
was widespread, admissions increased,
and discharges remained low.

Living areas in public mental hospitals
were poorly furnished and crowded.
Hallucinating patients paced the floor, or
rocked in chairs, and talked to their
‘‘voices’’; paranoid patients scanned the
rooms, ever vigilant and ever fearful.
Catatonic patients remained in fixed po-
sitions for days at a time, developing
swollen limbs and pressure sores; with-
drawn patients sat on wooden benches,
year after year, doing nothing, while
their physical health deteriorated. Manic
patients joked, laughed, and moved
about rapidly for days at a time until they
collapsed, exhausted. Violent or agitated
patients attacked other patients or staff
members in response to idiosyncratic be-
liefs. Such patients were often Kkept
in nearly empty ‘‘seclusion rooms,”’
strapped to beds that were bolted to the
floor or placed in warm baths or wrapped
in wet sheets in an attempt to calm them
a, 2).

The physicians responsible for the
treatment of patients in public mental
hospitals were poorly equipped for the
task. Before World War II, many of
these physicians were trained in general
medicine or neurology; during the post-
war period some had also studied psy-
choanalytic psychotherapy. However,
neither neurological diagnosis nor psy-
choanalysis had much to offer patients in
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public mental institutions. Thus, physi-
cians acted mainly as custodians and ad-
ministrators. Many of the people who
worked in public mental hospitals were
courageous and caring, but they faced an
impossible task, not only because of the
social stigma of mental illness, public
apathy, and lack of adequate funds for
patient facilities and staff, but also be-
cause there simply were few effective
treatments for severe psychiatric disease
a, 2).

A dramatic change in the treatment of
patients with mental illness began in the
1950’s. For nearly 100 years, the number
of patients in public mental institutions
in the United States had increased by
about 2 percent per year, reaching a peak
of 559,000 in 1955 (Fig. 1) 3). Then in
1956, for the first time in history, more of
these patients were discharged than ad-
mitted, a trend that continues despite a
steady increase in both the admission
rate and the national population. Today
there are less than 200,000 patients in
these institutions (3, 4). However, not
even the majority of the individuals who
leave public mental hospitals are free of
psychiatric symptoms, and many contin-
ue to receive treatment in transitional fa-
cilities or outpatient clinics. Still, most
are able to reestablish family relation-
ships, find employment, and participate
in community life (I, 4).

Conditions have also improved for pa-
tients in the hospitals. Very few patients
require seclusion rooms and physical re-
straints; those who do usually respond
rapidly to treatment. Most hospital
wards are unlocked. Many are set up as
‘‘therapeutic communities,”” where pa-
tients and staff meet regularly to discuss
all aspects of life in the hospital. Patients
are treated with respect and encouraged
to determine many of the conditions of
their hospitalization. Increased patient
government improves the hospital envi-
ronment and also helps patients in the
transition from hospitalization to home
by making the hospital more like a family
or a community. Other improvements in
modern mental hospitals increase the
similarities between the hospital and the
rest of society. Plays, concerts, movies,
sports equipment, and arts and crafts are
available to most patients. Some psychi-
atric hospitals have small companies that
contract to do piecework for local indus-
tries, so that patients can be economical-
ly productive even during their hospital
stay (1).

These dramatic changes in the treat-
ment of psychiatric patients are the re-
sult of many interrelated factors. Much
of the momentum, however, came from
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Fig. 1. Patient population in public mental in-
stitutions, 1900 through 1975 3).
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the development and use of psycho-
therapeutic drugs. Use of these drugs led
to a climate that favored innovation and
encouraged the development and evalua-
tion of other new therapeutic approach-
es. As with all important social changes,
there have been some negative results
from the discharge of large numbers of
patients from public mental hospitals. In
some areas, planning was inadequate for
the return of psychiatric patients to the
community (4, 5). Reich (6) reports that
many patients discharged from New
York State mental hospitals are living in
cheap hotels, where they are robbed and
abused by people who take advantage of
their relative helplessness. Arnhoff (7)
suggests that the impact of community
treatment on the families of mental pa-
tients has not been carefully studied. He
finds no convincing evidence that home
or community treatment is better than
hospital treatment in either its short- or
its long-term effects (7).

The location of psychiatric treatment
is certainly less important than its quali-
ty. While much remains to be done, it is
clear that the quality of treatment for pa-
tients with severe mental illness has
vastly improved since the introduction of
psychotherapeutic drugs.

Schizophrenia

The schizophrenic syndrome usually
begins in young adulthood. Symptoms
include altered motor behavior, per-
ceptual distortions, disturbed thinking,
altered mood, and unusual interpersonal
behavior. Occasionally, a schizophrenic
syndrome appears suddenly; more com-
monly the symptoms have an insidious
onset. In many cases the patient has a
history of being somewhat withdrawn
and introverted since childhood. In the
prodromal phase of schizophrenia, com-
monplace reality may begin to seem
strange. Patients often withdraw into
themselves to focus on internal experi-

ences. Commonly they feel depersonal-
ized, as if their identity were being dis-
solved or lost. Those close to these indi-
viduals often have increasing difficulty
empathizing with and understanding
their unusual feelings, thoughts, and ex-
periences. Normal diurnal rhythms of
sleep, appetite, and sexual interest may
be disrupted. Gradually, full-blown
schizophrenic syndromes develop. Al-
though symptoms vary from patient to
patient, they usually make normal func-
tioning difficult or impossible.

The motor behavior of schizophrenics
ranges from total immobilization, called
catatonia, to frenetic and purposeless ac-
tivity often accompanied by peculiar
mannerisms. Perceptual distortions in-
clude hallucinations, which can arise in
any sensory modality, although auditory
hallucinations (‘‘hearing voices’’) are the
most common. Frequently, the voices
are threatening or obscene and may in-
struct the patient to perform specific
acts. Sometimes patients hear their own
thoughts out loud. Disturbances in think-
ing in schizophrenic patients lead to
distorted concept formation, bizarre
speech, and illogical thought patterns.
The illogical thought patterns are often
expressed as delusions, ideas that are
false or improbable but that cannot be
modified by persuasion or contradictory
evidence. Common paranoid delusions
lead schizophrenic patients to believe
that they have been chosen for special
missions or that they are the object of
persecution by a group with complex
plots against them. Some schizophrenics
have the delusions that unseen forces are
controlling their thoughts or behavior or
‘“‘reading their minds.”’ Delusions are re-
inforced by misinterpretations of reality.
Thus schizophrenics often believe that
items on television or in newspapers are
cryptic messages confirming their be-
liefs.

Schizophrenic patients also have dis-
orders of the thought process. This
causes the speech pattern to wander and
fail to lead to its apparent goal, a process
called looseness of associations. Ex-
pressions of emotion in schizophrenic
patients are often absent, blunted, or in-
appropriate to the content of the conver-
sation. Sometimes schizophrenics are
overwhelmed with intense anxiety or
deep rage, unrelated to any obvious en-
vironmental stimuli.

In schizophrenic patients these pro-
found disturbances in motor behavior,
perceptions, thinking, and mood cause
severe difficulties in everyday tasks
and interpersonal relationships. Pa-
tients often behave in an impulsive, dis-
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organized, or unusual manner. Schizo-
phrenic patients are rarely dangerous,
but they are unpredictable and may oc-
casionally act violently if directed by ‘‘a
voice,”” if they feel they must defend
themselves against an imaginary enemy,
or if they are overactive and severely
disorganized (I, 8).

What is the incidence of schizophre-
nia? At present about 180,000 patients
are hospitalized in the United States with
the diagnosis of schizophrenia; another
800,000 are being treated as outpatients
or have active symptoms but are not
being treated. The number of individuals
who develop schizophrenic symptoms
each year is approximately 150 per
100,000. The chances that a person will
be treated for schizophrenia in his life-
time have been estimated to be about 1
percent. About half of the available beds
for the mentally ill and the mentally re-
tarded, or about one-quarter of all avail-
able beds in hospitals, are occupied by
patients with the diagnosis of schizo-
phrenia. Despite the widely held belief
that schizophrenia is more common in
complex modern societies, the incidence
of schizophrenia has been relatively con-
stant for the last 100 years in the United
States. In addition, preliminary results of
recent international collaborative studies
show a similar incidence in all nations
that have been studied (9).

Depression

The term depression is used to de-
scribe both a normal mood and a serious
mental disorder. As a normal mood, de-
pression refers to the transitory feelings
of sadness, grief, disappointment, loneli-
ness, or discouragement that everyone
feels during the difficult times of life. As
a men‘al disorder, depression is an ill-
ness with many symptoms, only one of
which is sadness. Those with depression
have changes in mood, thinking patterns,
motor activity, and behavior. They also
have somatic or physical symptoms and
frequently have suicidal ideas that can
lead to self-destructive behavior.

The mood of depressed individuals is
variable but includes profound sadness
and often a loss of the ability to feel
pleasure. The ideas, activities, and rela-
tionships that usually bring pleasure can
seem empty or hollow. The changes in
thinking patterns lead to pessimism
about the future and low self-esteem.
Depressed people often deny their past
accomplishments or feel unworthy of
current achievements. Feelings of low
self-esteem or worthlessness combine
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with pessimism to rob them of their moti-
vation, making it difficult to maintain ei-
ther jobs or interpersonal relationships.
Often they feel guilty about not living up
to the expectations of others. Guilt can
be even more generalized, so that some
depressed people may feel they have
committed a sin or a crime and fear dis-
covery or think they deserve punish-
ment. Some severely depressed patients
develop psychosis. A psychotic patient
distorts or perceives reality incorrectly.
This can lead to unusual beliefs or be-
haviors. For example, some depressed
patients may feel they have actually be-
come hollow inside, that their internal
organs have ‘‘turned to dust.”” To give
another example, a psychotically de-
pressed individual may blame himself for
a tragic world event such as a war or a
flood. Many depressed people are fearful
or anxious. They may be agitated and
quite physically active but unable to con-
centrate on any task; or they may move
very slowly, feel extremely weak, tired,
and helpless, and have slow and labored
thoughts that make it difficult to concen-
trate, to read, or even to form sentences
for conversation.

Physical symptoms are often a promi-
nent part of the depression syndrome.
Those with severe depression often have
no appetite and lose weight. Sleep distur-
bance is another common symptom,
causing insomnia, restless nights, and
early morning awakening. In severe de-
pression a patient often wakes at 3 or 4

a.m. and is unable to get back to sleep.

Some depressed patients also experience
constipation, dry mouth, tight feelings in
the chest, and aches and pains, particu-
larly headaches and backaches. Many
depressed people lose interest in sexual
activity, and depressed women often
have changes in their menstrual cycle.
Thoughts of death and suicide are the
most dangerous symptom of severe de-
pression. The hopelessness, guilt feel-
ings, and low self-esteem can all contrib-
ute to suicidal thinking. Some patients
see suicide as an escape from their psy-
chic pain. Others feel there is no reason
to go on living since things will never get
better. Some believe that their death
would relieve their family of the burden
of caring for them; others feel that death
is the appropriate punishment for their
imagined sin or crime. Whatever the cog-
nitive origin, suicide must be considered
a possibility in anyone with depression.
Most depressed patients do not have a
history of any other psychiatric illness.
About one-fifth of depressed patients
have episodes of both depression and
mania and are called bipolar patients.

Unipolar patients are those who suffer
only recurrent depressive episodes. This
distinction between bipolar and unipolar
depression is increasingly important in
both research and pharmacotherapy (9).

Mania

Mania is a severe emotional disorder
that superficially appears to be the oppo-
site of depression. Symptoms can be di-
vided into changes in mood, thought,
motor activity, and behavior. The mood
is elated—sometimes euphoric, over-
confident, or carefree. A manic individ-
ual is optimistic and may feel attractive,
desirable, efficient, and alert. However,
this mood often is brittle, and these indi-
viduals become irritable if frustrated.
The thought patterns of manics are dis-
turbed, with one thought rapidly follow-
ing another in what is called flight of
ideas. Ideas of potency, knowledge, and
special abilities occur in severe mania.
The motor activity of manics is also ac-
celerated; they are restless and may
work energetically, but may move from
project to project, unable to complete
any. Manic individuals may sleep little
and eat less; like patients with severe de-
pression, they tend to lose weight. Mild
forms of mania, called hypomania, may
serve a person well, since our society is
more appreciative of, and even selects
for success, people with some manic
traits in preference to more depressive or
contemplative individuals. In contrast,
severe mania causes significant life dis-
ruptions and can be devastating to per-
sonal relationships and careers.

Some bipolar patients alternate be-
tween depression and mania. However,
many have long periods of normal func-
tioning in between episodes. In general,
manic episodes are more common when
bipolar patients are younger, while de-
pression is more frequent with age. The
duration of the episodes of bipolar illness
varies. One common pattern is for de-
pressive episodes to last about 6 months
and manic episodes about 3 months.
However, a few patients have been
known to cycle from mania to depression
in periods as short as 24 hours, while
others have manic and depressed epi-
sodes that seem to last for years (/10).

How common are depression and
mania? The major problem in determin-
ing the incidence is the lack of a univer-
sal definition of depression or mania.
The incidence of bipolar illness is about
300 per 100,000 or 0.3 percent. Perhaps
600,000 bipolar patients are identified
and treated each year in the United
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States. The number of patients with se-
vere unipolar depression is certainly
much larger. According to the National
Institute of Mental Health (NIMH) and
other sources, some 1.5 million people
are being treated for depression today.
But perhaps three or even five times that
number may actually need such treat-
ment. Thus, there may be from 4.5 to 7.5
million individuals in the United States
who are suffering the psychic pain, life
disruptions, and risk of suicide associat-
ed with depression and who could bene-
fit from treatment. The results from an
NIMH and a British study suggest that
perhaps as many as 15 percent of the
population will have at least one depres-
sive episode during their lifetime. There
are at least 26,000 reported deaths by
suicide each year, making it the tenth
leading cause of death. Thus, depression
and suicide are major public health con-
cerns that require vigorous medical
treatment (10, 11).

Antipsychotic Medications

The drug treatments of schizophrenia
include substances from at least eight
different chemical classes. The drugs are
remarkable in their ability to counteract
hallucinations, delusional thinking, as-
saultiveness, severe excitement or with-
drawal, and unusual behavior and to fa-
cilitate the social adjustment of schizo-
phrenic patients. Unfortunately, they are
not effective in all patients and are only
partially effective in others. They can al-
so have troublesome and sometimes irre-
versible side effects (/2).

Several important questions can be
asked about the antipsychotics: Are they
effective when compared to a placebo?
Are they useful as maintenance treat-
ments to prevent a return of schizo-
phrenic symptoms? Do they produce se-
rious or irreversible side effects? How do
they work; what is the biochemical
mechanism of their action on the brain?

The efficacy of the antipsychotic drugs
in the treatment of schizophrenia has
been established in numerous clinical tri-
als. The drugs are effective in all sub-
types of schizophrenia, at all stages of
the illness, at all ages, and in every coun-
try where they have been studied (/2). In
the studies that established this efficacy
the quantitative, double-blind, con-
trolled research method was used. In this
design, symptoms are quantitated by
having one or more psychiatrists rate a
patient’s symptoms on standardized rat-
ing scales after a daily interview. The
studies are double-blind in that both the
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Fig. 2. Physicians’ global ratings of patients’
responses to treatment with antipsychotics or
placebo (13).

investigator and the patient are unaware
of what the patient is receiving, and they
are controlled because one or more
drugs are compared to a medically inert
placebo or to a drug with known effica-
cy.

Figure 2 summarizes some of the re-
sults of an NIMH collaborative study of
the efficacy of the :treatment of acute
schizophrenia with antipsychotics (13).
Approximately three-fourths of patients
were ‘‘much improved’” by antipsychot-
ics during the 6-week study, while nearly
half of the placebo group were ‘‘worse.”’
Double-blind, controlled studies have al-
so been used to determine the efficacy of
maintenance antipsychotic drugs in pre-
venting the return of schizophrenic
symptoms after an initial response to
treatment.

A recent review summarized the 24
studies that met criteria for appropriate
design (I4). It was reported in this re-
view that 698 of 1068 patients (65 per-
cent) who received a placebo relapsed,
compared to 639 of 2127 (30 percent) re-
ceiving maintenance antipsychotics;
thus, the relapse rate in the drug-treated
group was less than half that in the pla-
cebo group. Two conclusions can be
drawn from this review of maintenance
treatment. First, maintenance antipsy-

chotics can prevent relapse in many but"

not all patients with schizophrenia. Sec-
ond, since some patients do not relapse
on placebo, these patients do not require
maintenance treatment. Unfortunately,
although some progress has been made,
it is still not possible to predict with cer-
tainty which patients will relapse. The
urgency of such a prediction is increased

by several reversible but troublesome
side effects, and by the one potentially
irreversible side effect, caused by anti-
psychotics.

Antipsychotics are relatively safe, but
they occasionally do produce trouble-
some side effects. Extrapyramidal motor
reactions is the general term given to
a wide variety of muscle or movement
side effects sometimes caused by these
medications. Some patients experience
uncontrollable restlessness or muscle
spasms in the neck, trunk, or eyes. Oth-
ers develop muscle side effects that re-
semble the symptoms of Parkinson’s dis-
ease, such as muscle rigidity, tremors,
altered posture, and shuffling gait. Most
of these extrapyramidal muscle reactions
occur soon after antipsychotics are
started and usually disappear spontane-
ously. They can also be controlled by the
anticholinergic drugs that are used to
treat Parkinson’s disease (/2).

Tardive dyskinesia is a movement dis-
order that is distinct from the early extra-
pyramidal reactions in several ways. It
usually occurs only after prolonged
treatment with antipsychotics. It does
not usually respond to anticholinergic
medications, and it is sometimes irre-
versible. Tardive dyskinesia consists of
frequent, repetitive, involuntary move-
ments of the lips, tongue, jaw, face, and
sometimes of the trunk or limbs. These
movements can be socially embarrassing
and can make speech, eating, and some-
times even breathing difficult (/5). The
reported prevalence of tardive dyski-
nesia in hospitalized patients with mental
illness varies between 0.5 and 40 per-
cent, with a mean of about 15 percent
(16). Differences in methods of case find-
ing and definitions of the disorder make
it difficult to accurately determine preva-
lence. However, the possibility that a pa-
tient will develop tardive dyskinesia
makes the decision to place him on main-
tenance antipsychotics extremely diffi-
cult. The risk of and potential for life dis-
ruptions from a relapse of schizophrenic
symptoms must be weighed against the
risk of tardive dyskinesia.

Some patients probably should not be
placed on maintenance antipsychotics.
Patients with good social adjustment
who develop schizophrenic symptoms
suddenly in response to stress usually re-
spond rapidly to antipsychotics and may
never develop symptoms again. Hospi-
talized patients with chronic schizo-
phrenic symptoms that respond only
minimally to antipsychotics may not re-
quire drug maintenance. The gains from
drug therapy in such patients are small.
Relapse is not as much of a life problem
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Table 1. Dopamine pathways.

Pathway Anatomic location

Hypothesized roles

Nigrostriatal Substantia nigra (A9) to

caudate-putamen (striatum)

Mesolimbic- Substantia nigra and area
mesocorti- medial to substantia nigra
cal (A9, A10) to limbic nucleii

and cortical regions

Arcuate nucleus to median
eminence

Tuberoinfun-
dibular

Muscle and movement coordination

Parkinson’s disease

Extrapyramidal symptoms of anti-
psychotics

Animal stereotypy(?)

Tardive dyskinesia(?)

Emotional tone(?)

Antipsychotic action of neuroleptics(?)
Amphetamine and L-dopa psychosis(?)
Schizophrenia(?)

Modulation of some endocrine
functions
Antipsychotic drug action on prolactin

as it would be for an employed out-
patient, and the risk of tardive dyski-
nesia is great. However, for many pa-
tients the return of schizophrenic symp-
toms can cause severe life disruptions,
and the benefits of maintenance antipsy-
chotics would seem to outweigh the risk
of tardive dyskinesia.

Antipsychotics and Brain Chemistry

A considerable body of evidence has
accumulated showing that antipsychotic
medications act by blocking the recep-
tors of brain neurons that are stimulated
by the neurotransmitter dopamine (I7).
Such chemical neurotransmitters are re-
leased by a small electrical potential in a
neuron. The chemical diffuses across the
microscopic gap, the synaptic cleft, that
separates one neuron from another. The
neurotransmitter then stimulates a re-
ceptor in the second neuron, causing it to
increase its electrical activity.

Dopamine is presumed to serve as the
neurotransmitter in at least three specific
pathways in the brain: the nigrostriatal,
the mesolimbic-mesocortical, and the
tuberoinfundibular pathways (17, 18).
The anatomic localization and some pro-
posed functions for these pathways are
listed in Table 1. Antipsychotic medica-
tions block dopamine receptors in all
three; nigrostriatal blockade causes the
extrapyramidal reactions, tuberoinfun-
dibular blockade causes endocrine
changes, and mesolimbic-mesocortical
blockade is presumed to yield the anti-
psychotic activity of the medications
(I7). Seven separate types of evidence
support the concept that antipsychotics
block dopamine receptors.

1) Antipsychotics increase the turn-
over (synthesis and breakdown) of dopa-
mine, as demonstrated first by Carlsson
and Lindqvist in 1963 (/9). These investi-
gators suggested that the increased turn-
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over results from a feedback mechanism
attempting to overcome dopamine recep-
tor blockade. Increased turnover has al-
so been shown in humans. However, one
antipsychotic, clozapine, fails to have
the expected effect on dopamine turn-
over in humans (20).

2) All antipsychotics except clozapine
cause extrapyramidal reactions that
sometimes mimic the symptoms of Par-
kinson’s disease (21). Parkinson’s dis-
ease results from degeneration of the ni-
grostriatal dopamine pathway, leading to
a predominance of cholinergic over
dopamine activity in this region (22). The
similarity of antipsychotic-induced ex-
trapyramidal reactions to the symptoms
of Parkinson’s disease suggests that anti-
psychotics inhibit dopamine activity in
this nigrostriatal pathway. The improve-
ment of both Parkinson’s disease and ex-
trapyramidal symptoms by anticholiner-
gic drugs is further evidence of their sim-
ilar biochemical mechanisms. The failure
of clozapine to produce extrapyramidal
reactions may be due to its potent anti-
cholinergic activity (/7).

3) Antipsychotics counteract the elec-
trical response of neurons to the appli-
cation of microscopic amounts of dopa-
mine (23). The effects of amphetamine
on neuronal activity are similar to the ef-
fects of dopamine. Antipsychotics also
reverse the effects of amphetamine on
the electrical activity of neurons (23).

4) In animals, antipsychotics reverse
the behavioral effects of drugs that alter
central dopamine activity. Amphetamine
and apomorphine both cause altered be-
haviors in animals that are thought to be
due to increased activity in brain dopa-
mine pathways. These animal behaviors
are reversed, blocked, or normalized by
antipsychotics (17, 24).

5) Antipsychotics inhibit the activity
of the enzyme dopamine-sensitive
adenylate cyclase. Kebabian et al. (25)
have suggested that this enzyme may be

involved in the mechanism of dopamine
receptors. Activity of this enzyme is in-
creased in the presence of dopamine and
decreased in the presence of antipsy-
chotics. However, some antipsychotics,
particularly butyrophenones, are less ac-
tive against this enzyme than would be
predicted from their clinical potency (17,
25).

6) Antipsychotics are found to inhibit
the binding of dopamine to nerve cell
membranes in laboratory preparations
made from animal brain homogenates.
Studies by Snyder (26) and Seeman et al.
(27) suggest that the neurotransmitter
may bind to the dopamine receptor in
these preparations. The relative potency
of antipsychotics in this system closely
parallels both their clinical potency and
their ability to inhibit dopamine-sensitive
adenylate cyclase. Again, the butyrophe-
nones inhibit dopamine binding less well
than is predicted from clinical potency.
However, all antipsychotics inhibit the
binding of the butyrophenone haloperi-
dol to nerve cell membranes, with a po-
tency that parallels their clinical potency
(26). Snyder (26) suggests that dopamine
and haloperidol bind to discrete agonist
and antagonist states of the dopamine re-
ceptor and that displacement of antago-
nist or haloperidol binding may be a bet-
ter test of antipsychotic activity.

7) Antipsychotics stimulate the re-
lease of the hormone prolactin from the
pituitary gland, and the tuberoinfundibu-
lar pathway plays a major inhibitory role
in the regulation of prolactin release (17,
28). Sachar and his associates (28) report
a close correlation between the prolactin
response and the antipsychotic potency
of the various chemical classes of anti-
psychotics.

Thus, there is considerable evidence
that antipsychotics block brain dopa-
mine receptors. This evidence led to the
hypothesis that dopamine neuronal ac-
tivity is excessive in schizophrenic pa-
tients, possibly in the mesolimbic-meso-
cortical pathway (7). This hypothesis of
schizophrenia is supported by other in-
direct pharmacological evidence, but
there is not yet any consistent direct evi-
dence of altered brain dopamine metabo-
lism or activity in schizophrenics (29).

Tardive dyskinesia is also thought to
result from dopamine hyperactivity, but
in the nigrostriatal pathway. The pro-
longed dopamine receptor blockade
could lead to supersensitive receptors
causing a relative predominance of dopa-
mine over acetylcholine activity in this
region (30). This imbalance in tardive
dyskinesia would be the opposite of the
imbalance in extrapyramidal reactions to
antipsychotics and in Parkinson’s dis-
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ease, where acetylcholine is predom-
inant. Since Parkinson’s disease and ex-
trapyramidal reactions respond to anti-
cholinergics, tardive dyskinesia might
reasonably respond to increasing acetyl-
choline activity. In preliminary studies
the acetylcholine precursor choline chlo-
ride has been found to improve the
movements of some patients with tardive
dyskinesia (31). This finding supports the
imbalance hypothesis of tardive dyski-
nesia and offers a potential treatment
strategy for the disorder.

Antidepressant Medications

The two major types of drugs used to
treat depression are the tricyclic antide-
pressants (tricyclics) and the monoamine
oxidase inhibitors. Drugs from both
pharmacological classes were first in-
troduced in 1957, but monoamine oxi-
dase inhibitors are used much less com-
monly than are tricyclics—they are gen-
erally thought to be less effective and
more toxic. Tricyclics take 2 to 4 weeks
to alter the symptoms of severe depres-
sion, but they are effective in about 70
percent of patients. In most cases tri-
cyclics cause a complete remission of de-
pressive symptoms; they improve mood,
restore confidence, relieve the numerous
physical symptoms, and eliminate sui-
cidal thinking. Some patients may fail to
respond to one tricyclic but will respond
to another. In patients who remain de-
pressed after a trial of two tricyclics, the
monoamine oxidase inhibitors some-
times reverse depressive symptoms (32).

The same questions that were asked
about the antipsychotics can be asked
about the tricyclics: Are they effective in
acute depressions or useful as mainte-
nance treatments when compared to a
placebo? Do they have dangerous or ir-
reversible side effects? What is the bio-
chemical mechanism of tricyclic action?

The efficacy of tricyclics in the treat-
ment of depression has been established
in numerous clinical trials. In one recent
literature review, which summarized on-
ly double-blind, placebo-controlled stud-
ies, tricyclics were found to be more ef-
fective than a placebo in 61 of 93 studies
(33). The fact that 32 studies did not find
tricyclics superior to a placebo may
seem surprising. However, this is prob-
ably due to the high spontaneous remis-
sion rate in depression and the slow ac-
tion of tricyclics. Mild depressions are
more likely to remit spontaneously than
severe depressions, but it has been esti-
mated that about 30 percent of patients
with severe depression recover without
drug treatment. Studies that include pa-

26 MAY 1978

tients with mild depression may have a
placebo group with a remission rate
nearly as high as that of the tricyclic
group. Thus, tricyclics are more appro-
priately used to treat severe depression.
Even though some of these patients
would recover without drug treatment,
the danger of suicide in severe depres-
sion makes tricyclic treatment not only
important in relieving suffering, but also
potentially lifesaving (32).

Three major collaborative studies, two
in the United States and one in England,
have found that tricyclics significantly
reduced the relapse rate in patients who
were initially treated with them (34).
Since tricyclics have several potentially
troublesome side effects, they probably
should not be used as a maintenance
treatment after recovery for a patient
with a single depressive episode. How-
ever, for patients with repeated episodes
of severe depression the side effects of
tricyclic maintenance seem to be a small
risk compared to the suffering and poten-
tial for suicide associated with multiple
depressive episodes (32).

Tricyclics can be fatal when a large
overdose is taken. This is an unfortunate
characteristic for a drug used for the
treatment of illness that can lead to sui-
cide. Standard doses of tricyclics also
cause several troublesome side effects,
but they are usually not dangerous, ex-
cept in patients with heart disease.
Rarely, tricyclics can precipitate mania
or schizophrenia in patients with a his-
tory of these illnesses. Tricyclics do not
seem to cause the extrapyramidal motor
reactions seen with the antipsychotics.
Perhaps most importantly, tricyclics do
not seem to cause tardive dyskinesia.
Thus, the decision to place a patient on a
maintenance drug is less complicated
with tricyclics than with antipsychotics,
except in patients with concurrent heart
disease (32).

Despite an impressive quantity of data
accumulated over the last 20 years, the
exact mechanism of action of tricyclics is
unknown (32). The most important hy-
pothesis is that tricyclics increase the
functional activity of the brain neuro-
transmitters norepinephrine and sero-
tonin. Tricyclics are thought to poten-
tiate norepinephrine and serotonin by
preventing their uptake by the neuron
that released them into the synaptic
cleft. Their reuptake prevents these
chemicals from continuing to act on the
receptor on the second neuron and thus
is one physiological mechanism for
deactivating them. Reuptake blockade
therefore should increase the concentra-
tion of norepinephrine and serotonin at
the receptor (35). Reuptake blockade as

a mode of action of tricyclics is sug-
gested by numerous studies which show
that these drugs inhibit the uptake of nor-
epinephrine or serotonin injected into
the rat brain (35).

The reuptake blockade of tricyclics
forms part of the basis of the norepineph-
rine and serotonin hypothesis of af-
fective disorders. This hypothesis, which
is supported by several pharmacological
and physiological findings, states that de-
pression is due to a functional under-
activity or deficiency of these neuro-
transmitters, while mania is associated
with their functional hyperactivity (35).
The other major class of antidepressants
inhibits the action of the enzyme mono-
amine oxidase, which breaks down nor-
epinephrine and serotonin, and thus
monoamine oxidase inhibitors should al-
so increase the concentration of the neu-
rotransmitters (36). Reserpine is used to
treat hypertension; it depletes brain nor-
epinephrine and serotonin and causes a
‘‘depressionlike’’ syndrome in some pa-
tients. Some depressed patients seem to
excrete lower amounts of 3-methyoxy-4-
hydroxyphenylglycol, the most impor-
tant breakdown product of norepi-
nephrine. [Others have low spinal fiuid
concentrations of 5-hydroxyindoleacetic
acid, the major metabolite of serotonin
(35)]. Some depressed patients also have
specific abnormalities in endocrine sys-
tems that are controlled by the hypothal-
amus and the pituitary gland (37). Hypo-
thalamic-pituitary function also seems to
be influenced by serotonin and norepi-
nephrine activity (38).

Thus, there is some evidence that de-
creased norepinephrine or serotonin is
associated with depression, but the hy-
pothesis cannot be considered to be es-
tablished. Much of the evidence is con-
troversial. The true mechanism of action
of either the monoamine oxidase inhib-
itors or the tricyclics is not known.
Reserpine does not cause a depression-
like syndrome in everyone, and the simi-
larity between this syndrome and clinical
depression is the subject of debate. Not
every depressed patient has low excre-
tion of 3-methoxy-4-hydroxyphenylgly-
col, low concentrations of 5-hydroxyin-
doleacetic acid in the spinal fluid, or spe-
cific endocrine abnormalities (37).

A major problem for the norepineph-
rine-serotonin hypothesis of depression
comes from the actions of tricyclics
themselves. These medications immedi-
ately cause neurotransmitter reuptake
blockade in animal studies, but they take
2 to 4 weeks to have antidepressant ac-
tion in patients. The long-term effects of
tricyclics on norepinephrine and sero-
tonin are difficult to study and may not
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be the same as short-term ones. In addi-
tion, iprindole is an effective tricyclic
that has been used in Europe and that
does not seem to inhibit reuptake of nor-
epinephrine or serotonin (37, 39). Thus,
neither the biochemical basis of depres-
sion nor the mechanisms of action of
antidepressants are known with cer-
tainty. The reuptake blockade of norepi-
nephrine and serotonin by tricyclics and
the norepinephrine-serotonin hypothesis
of depression may be oversimplifica-
tions, but both hypotheses have helped
organize important research on the bio-
chemistry of the brain. More recent
hypotheses of depression and of the
biochemical mechanisms of tricyclics
suggest an altered balance between the
functional activities of two or more neu-
rotransmitters, the possible involvement
of acetylcholine in depression, and the
hypothesis that depression and the ac-
tion of tricyclics are the result of altera-
tions in neurotransmitter receptors
rather than the neurotransmitters them-
selves (37).

Lithium Carbonate

The discovery by John Cade in Aus-
tralia in 1949 that lithium salts are ef-
fective antimanic agents marked the ad-
vent of modern psychopharmacology.
Curiously, the drug was not introduced
into the United States until 1969. Lith-
ium is a unique drug for several reasons.
It is highly specific in relieving manic
symptoms—normalizing mood and slow-
ing down thinking, motor activity, and
other behaviors—all without causing
oversedation. In addition, lithium seems
to prevent or decrease the severity of
both manic and depressive episodes in
some bipolar patients. Finally, the lith-
ium compounds used are simple in-
organic salts that have no known func-
tion in normal physiology (40).

The efficacy of lithium in treating
acute mania has been established in at
least ten controlled studies (4/). In gen-
eral, these studies showed that lithium
has more specific or unique effects in
manic patients than do antipsychotics.
However, lithium takes 4 to 10 days to
begin to reduce manic symptoms. Thus,
for some severely hyperactive and agi-
tated patients with mania, the sedative
and tranquilizing effects of the antipsy-
chotics are necessary for 1 or 2 weeks
“1).

Eight controlled, blind studies have
shown that maintenance lithium either
prevents or decreases the number of
manic episodes in bipolar patients (42).
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Lithium also seems to prevent or de-
crease the number of depressive epi-
sodes in bipolar patients, and may pre-
vent depressive episodes in some pa-
tients with severe recurrent unipolar de-
pression (34). Since tricyclics also
prevent depressive episodes in unipolar
depressed patients and are the current
treatment, controlled trials comparing
lithium and tricyclics as maintenance
treatments in unipolar depressed pa-
tients are urgently needed.

Unlike the antipsychotics and tri-
cyclics, lithium seems to have a narrow
range of effective concentrations in
blood. Therefore, blood levels of lithium
are measured frequently at first, but as
the dose is established the interval be-
tween measurements can be extended to
weeks or even months. Lithium can have
numerous troublesome side effects on
many organ systems, but most of these
occur early in treatment, and no long-
term or permanent side effects have been
reported (40).

The biochemical mechanism of action
of lithium on the brain is unknown. Lith-
ium is distributed throughout the body
and interacts with numerous biological
systems, including the brain neurotrans-
mitters norepinephrine and serotonin.
The norepinephrine hypothesis of af-
fective disorders proposes a norepineph-
rine overactivity in mania. Lithium de-
creases the electrically stimulated re-
lease of norepinephrine and seems to en-
hance its reuptake from the synaptic
cleft (37, 43). This action is opposite to
that of the tricyclics, and could explain
the effect of lithium on mania. However,
any biochemical hypothesis of the action
of lithium must also explain its positive
effect in some depressed patients (37).
Thus, further studies of both the short-
and long-term effects of lithium are
needed to help clarify its mode of action.

Ethics and Psychopharmacology

Among the many ethical issues sur-
rounding the use of psychotherapeu-
tic agents, involuntary treatment is a
particular subject of debate both within
and outside the psychiatric profession.
Should patients ever be given drug treat-
ments without their consent? The exact
legal mechanism varies, but severely dis-
turbed patients often do receive such
treatment. In California, patients must
be a danger to themselves, a danger to
others, or gravely disabled as a result of
mental illness (44). Those who meet
these criteria are often depressed pa-
tients with suicidal intentions or schizo-

phrenic patients who are violent or un-
able to care for their basic needs.

Some argue that this involuntary treat-
ment, although well intentioned, alters
behavior by external means and that pa-
tients should have a right to refuse such
treatment even when they are mentally
ill 45). Szasz (46), an articulate spokes-
man for this viewpoint, believes that the
government and the mental health pro-
fession have joined together, as did the
state and the church in the past, to force
people to conform to certain behaviors
and beliefs (45). Szasz believes that indi-
viduals should be free to determine their
own behavior, their own beliefs, and
their own future, even if this behavior is
potentially dangerous to the individual or
to society. The logical consequence of
this belief is that mental patients have
the same rights and responsibilities as
other members of the community. A psy-
chiatric patient who harms someone
should be tried and held responsible
even if the action was due to a mental
illness. Szasz’s viewpoint has other logi-
cal consequences that are difficult for
many people to accept. For instance, it
suggests that a depressed patient should
be allowed to commit suicide and a
schizophrenic patient should be allowed
to die from dehydration if he feels that
fluids are poisoned (/).

In practice, many people feel that it is
more humane to treat some patients
without their consent. Suicidal feelings
and delusional beliefs usually are tempo-
rary and respond to drug treatment. Pa-
tients are often grateful that their tran-
sient self-destructive or dangerous be-
havior was stopped. Suicidal thoughts
and delusions are powerful controls over
a person’s behavior. Involuntarily treat-
ment can remove these emotions and
thus can be seen as liberating rather than
restricting, since they can allow patients
to return rapidly to their former lives,
free of dangerous behaviors and self-de-
structive impulses (/).

There is no simple solution to the ethi-
cal dilemma of involuntary treatment.
When used inappropriately, involuntary
treatment can become one of the in-
struments a totalitarian state uses to con-
trol deviant behavior. When used in a
humane manner, it can be lifesaving.
Clearly, ethical inquiry must play a
larger role in psychiatric treatment than
it has in the past.

Conclusion

Remarkable progress has been made
in the drug treatment of psychiatric dis-
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orders. Psychopharmacological agents
are the cornerstone of the vastly im-
proved mental health treatment structure
for patients with schizophrenia, depres-
sion, and mania. The medications have
also prompted psychiatrists to become
more rigorous and quantitative in the di-
agnosis and longitudinal assessment of
mental disorders. Perhaps most impor-
tantly, psychopharmacological agents
have provided an interface between psy-
chiatry and modern biological sciences.
This has led to laboratory and clinical re-
search that has improved our under-
standing of the human brain and of be-
havior and that offers hope for under-
standing the biochemical substrates of
mental illness. :

The pharmacotherapies themselves
are far from ideal. Antipsychotics im-
prove schizophrenic symptoms, but do
not often ‘“‘cure’’ the disease. Mainte-
nance antipsychotics reduce the likeli-
hood of a return of schizophrenic symp-
toms but add the risk of the sometimes
irreversible movement disorder, tardive
dyskinesia. Tricyclics do not seem to
cause irreversible side effects and often
reverse depressive symptoms, but they
work slowly and are ineffective in 20 to
30 percent of patients. Tricyclics also
can be fatal if taken in sufficiently large
doses. Lithium salts can markedly im-
prove the life of a manic-depressive pa-
tient, but they have troublesome side ef-
fects and do not help all patients. Thus,
more effective and less toxic medications
are an important goal of research in psy-
chiatry. The combination of basic labo-
ratory studies and carefully designed
clinical evaluations is urgently needed to
develop and test new medical treatments
for mental illness.

Psychotherapeutic drugs are not a
panacea. They allow a large number of
psychiatric patients to be discharged,
sometimes to communities that are poor-
ly prepared to receive them and to pro-
vide the continuing care that many pa-
tients require. Further efforts are needed
to determine the best ways to care for
formerly hospitalized individuals and to
help them become happy and productive
members of society. Too often physi-
cians rely solely on medications when
psychological and socioenvironmental
treatments are needed. Finally, the exis-
tence of potent psychotherapeutic drugs
will continue to present ethical challeng-
es to society.
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