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tion to restore a semblance of normal micturition. In most
cases, however, further surgery in the form of perurethral
prostatic resection will also be needed and, in rare cases
where benign hypertrophy predominates, formal prostatec-
tomy may be necessary. The main danger in such cases stems
from urinary obstruction rather than the cancer locally, and
every effort should be made to avoid permanent suprapubic
or catheter drainage.
Once the obstruction has been relieved it must then be

decided whether continued suppressive therapy is called for.
Where the initial disturbance has been minor, and metastatic

activity is little, further treatment may be withheld until the
onset of renewed symptoms. The response to endocrine ther-
apy is often impermanent and at present the long-term results
of radiotherapy remain unpredictable. On the other hand, if
urinary symptoms or other signs of activity continue there
may be little option but to resort to such measures
immediately, either individually or in combination. In younger
men (under 65) especially, the activity of the disease is likely
to be greater and early energetic treatment may be indicated.

(This article will be concluded next week.)

TODAY'S DRUGS

L-Dopa-I

With the help of expert contributors we print in this section
notes on drugs in current use.
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Over the last decade developments in pharmacology, bio-
chemistry, and neurophysiology have culminated in a major
therapeutic advance in neurology: the introduction of L-dopa
for the treatment of Parkinsonism. Though this drug does not
suit all patients, worthwhile alleviation of symptoms can be
achieved in many cases and in some the beneficial results far
exceed those of any previous form of therapy. These develop-
ments have been reviewed in detail,'3 and the following
account summarizes the pharmacological background and
present therapeutic status of L-dopa in Parkinsonism.

Pharmacological Background
Ever since Charcot introduced belladonna alkaloids

(atropine and hyoscine) for the treatment of Parkinsonism
these drugs have been the basis of conventional medical treat-
ment. Their pharmacological action is blockade of the synap-
tic neurotransmitter acetylcholine. Twenty years ago the
belladonna alkaloids were replaced by synthetic cholinergic-
blocking drugs such as benzhexol (trihexyphenidyl), which
were considered to be more effective in Parkinsonism.
The major development over the last decade has been the

accumulation of evidence that dopamine, the precursor of
noradrenaline, is a synaptic neurotransmitter in the corpus
striatium and that the basal ganglia of patients with Parkin-
sonism are grossly depleted of this substance.' The therapeu-
tic implications of this discovery were pursued by W. Birk-
mayer and 0. Hornykiewicz5 and A. Barbeau.6 Attempts
were made to replenish brain dopamine by giving patients its
immediate precursor, L-3,4-dihydroxyphenylalanine (L-dopa,
laevodopa), because dopamine itself does not readily cross the
blood-brain barrier.
The results of these studies were encouraging, and a

hypothesis emerged that acetylcholine and dopamine act as
antagonistic transmitters in the central nervous system, just as
acetylcholine and noradrenaline have opposing actions in the
peripheral autonomic nervous system. Normally there is a bal-
ance between acetylcholine and dopamine but in Parkinsonism
the latter's function is impaired and this results in cholinergic
dominance. This situation may be corrected by either reduc-
ing cholinergic activity-as in traditional therapy with
belladonna alkaloids-or by enhancing dopaminergic function
-by administering L-dopa. Either form of treatment would be
expected to restore the balance between acetylcholine and
dopamine and a combination of both approaches might achieve
a synergistic effect.

Therapeutic Actions

Early experience with low doses of L-dopa, often adminis-
tered intravenously, led to conflicting though on the whole
encouraging results. In 1967 G. C. Cotzias and his col-
leagues7 reported that very large oral doses could be tolerated
if the intake was built up gradually over a long period. With
prolonged administration of high doses some patients experi-
enced very impressive benefit. DL-dopa was used because it
was cheaper than the separated L-isomer. Subsequent
studies"13 confirmed these results and provided evidence that
pure L-dopa was less toxic than the racemic DL-dopa.

Clinical reports of prolonged treatment of Parkinsonism
with maximum tolerated doses of L-dopa now include experi-
ence of over 1,000 patients, many of whom have been treated
in double blind therapeutic trials. A substantial proportion of
patients derive very considerable benefit from this treatment.
Precise figures vary from one series to another, but at a
conservative estimate about 30% of an average population of
Parkinsonian patients obtain an impressive therapeutic res-
ponse. In a further 30% worthwhile improvement is achieved,
and in the remainder the results are less satisfactory and are
often dominated by prominent adverse effects.
The major clinical feature of Parkinsonism to improve dur-

ing L-dopa therapy is hypokinesia-difficulty in initiating
movement and a general loss of dexterity. Hypokinesia is the
most disabling single component of the Parkinsonian
syndrome, being responsible for the general deterioration in
motor performance which leads to loss of working capacity
and loss of independence. The improvement in hypokinesia
induced by L-dopa is shown by increased facility in walking,
greater range of facial expression, enhanced control of fine
finger movements, less dysphagia, and reduced dysarthria.

Parkinsonian rigidity is also alleviated by L-dopa and in
many cases tremor is decreased. Nevertheless, the latter is
usually the last clinical feature to benefit and improvement
may take several weeks. Posture, balance, drooling saliva, and
oculogyric crises may be helped by treatment.
Parkinsonism is a complex syndrome of neurological defi-

cits and the ultimate value of any treatment must be assessed
by how far patients return to an independent active life and
their relatives are relieved of nursing responsibility. Judged
by these criteria the introduction of L-dopa represents a thera-
peutic advance of major importance in an area where treat-
ment had hitherto been unrewarding. Idiopathic, post-
encephalitic, drug-induced (for example, by phenothiazines or
reserpine), and toxic (such as manganese intoxication) Parkin-
sonism have all been claimed to respond to L-dopa. Experi-
ence is at present too limited to decide whether the progres-
sive course of idiopathic Parkinsonism is modified by
treatment.

Selection of Patients
Precise prediction of therapeutic results is impossible, so all

Parkinsonian patients should be offered L-dopa unless there is
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a specific contraindication. Younger patients with less severe
Parkinsonism usually tolerate higher doses and derive greater
benefit from treatment than frail patients with severe disabil-
ity. Patients whose main neurological deficit is hypokinesia
and rigidity are more likely to improve than those incapaci-
tated by tremor, but there are many exceptions.

Successful treatment requires close co-operation between
patient and physician. Frequent consultations, at least every
two weeks, are desirable over the period of building up the
dose of L-dopa to optimum levels. Patients who are unable to
understand or manage the necessary manipulations of dosage
are unlikely to derive much benefit from treatment.

Dose Regimens

L-dopa is administered by mouth in tablets or capsules.
Optimal therapeutic results are achieved by maintaining
patients on the maximum tolerated dose. This varies between
individuals from 1 to 10 g. per day, averaging about 3-4 g.
per day.

Nevertheless, to obtain these high dose levels a long period
of close medical supervision is required, in which patients
start on 1 g. a day or less and gradually increase their
intake, "titrating" the beneficial response against adverse
effects. Many of the unwanted actions of L-dopa are transient
and can be overcome by temporarily reducing the dose. Prob-
ably the most important single factor in achieving therapeutic
success is avoiding haste over the period of building up the
dose, which may take several months.
Tolerance of the initial dose and its increments varies con-

siderably between individuals. Most patients tolerate a start-
ing dose of 250 mg. three times a day, increasing to four and
even five times a day over the first week of treatment. There-
after intake may be raised by 250 mg. every three or four

days, adding the increases evenly into the four or five daily
doses. Young robust patients can usually tolerate a larger ini-
tial dose (500mg.b.d.) with more rapid increments (250mg.
every second day), while frail patients should begin with a
smaller dose (125 mg.t.d.s.), which is raised more slowly
(125 mg. every fifth day). Most patients experience adverse
reactions which limit the dose. However, if no such effects
are encountered it has been current arbitrary practice to stop
increasing at 8 to 10 g. per day.
Conventional anti-Parkinsonian drugs need not be stopped

when treating patients with L-dopa; indeed the anticholinergic
agents may have a synergistic action. Previous stereotactic
surgery does not influence, and is not a contraindication to
treatment.

(This article will be concluded next week.)

REFERENCES
1 Hornykiewicz, O., Pharmacological Review, 1966, 18, 925.
Barbeau, A., Canadian Medical Association journal, 1969, 101, 791.

3Calne, D. B., Parkinsonism: Physiology Pharmacology and Treatment,
p. 136. London, Arnold, 1970.

' Bernheimer, H., Birkmayer, W., and Hornykiewicz, O., Klinische
Wochenschrift, 1961, 39, 1056.

Birkmayer, W., and Hornykiewicz, O., Wiener Klinische Wochenschrift,
1961, 73, 787.

Barbeau, A., In Proceedings of the Seventh International Congress of
Neurology, vol. 2, p. 925. Rome, Societa Grafica Romana, 1961.

7Cotzias, G. C., van Woert, M. H., and Schiffer, L. M., New England
Journal of Medicine, 1967, 276, 374.

Cotzias, G. C., Papavasiliou, P. S., and Gellene, R., New England
Journal of Medicine, 1969, 280, 337.

9 Yahr, M. D., Duvoisin, R. C., Schear, K. J., Barrett, R. D., and Hoehn,
M. M., Archives of Neurology, 1969, 21, 343.

10 Calne, D. B., Spiers, A. S. D., Stem, G. M., Laurence, D. R., and
Armitage, P., Lancet, 1969, 2, 973.

Godwin-Austen, R. B., Tomlinson, E. B., Frears, C. C., and Kok,
H. W. L., Lancet, 1969, 2, 165.

" Mawdsley, C., British MedicalJournal, 1970, 1, 331.
s Peaston, M. J. T., and Bianchine, J. R., British Medical Journal, 1970, 1,

400.

ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Toxic Pesticides

Q.-Numerous insecticides, fungicides,
and selective weed killers have been
introduced in the past few years. Advising
patients on their safety and usage and keep-
ing a lookout for toxic effects are difficult.
Is there any handbook or pamphlet on the
subject for ready reference or for handing to
patients?
A.-The Department of Health and

Social Security issued free to all medical
practitioners in 1969 a small publication.' It
was described as notes for the guidance of
medical practitioners, and it is not intended
for patients. The user will obtain all the
information needed to ensure the safe use
of a pesticide from the label on the con-
tainer. All substances and proposals for their
use as pesticides are scrutinized by a com-
mittee of the Ministry of Agriculture.

In the case of accidents with pesticides
information can be obtained from the
Poisons Reference Centres listed in the
publication, and the manufacturers are
usually very co-operative when reports of
illness alleged to be associated with
exposure to pesticides are being investi-
gated.
The responsibility of the patient is to

ensure that the right material is used in the
recommended manner, in which case no
illness will result.

REFERENCE
1 Poisonous Chemicals used on Farms and Gardens.

London, Department of Health and Social
Security, 1969.

Millinormal

Q.-How does the term millinormal (mN)
as a unit for measuring the concentration of
serum electrolytes differ from milli-
equivalent per litre? What advantage is there
in using another unit in a field which is
already confusing?

A.-Millinormal is a concentration where-
as milliequivalent (mEq) is an amount, and
to convert this to a concentration it must
be expressed per litre. Numerically there is
no difference between these two concentra-
tions, since by definition a normal solution
contains the equivalent weight in a litre.
The only advantage of using the term milli-
normal is its brevity.

Promethazine

Q.-Is there any evidence that
promethazine 10 mg. taken nightly over sev-
eral years for sleeplessness and asthma in a
child will have a harmful effect of any
kind?

A.-The immediate reaction to this ques-
tion is to ask why promethazine should
have been selected for use in this way. It is
not a particularly good sedative drug and
there is no evidence that it is of value in
bronchial asthma. As with most antihista-
mine drugs, the undesirable effects of
promethazine are seldom serious and

usually appear early. The longer the drug
has been used the less likely are any
untoward reactions, and after several years
it is improbable that such a small dose
would be harmful, except in the sense that
dependence upon any drug, no matter how
innocuous, is undesirable.

IgA Antibody

Q.-What type of reaction occurs between
IgA and an antigen? What pharmacological
or cellular reactions take place? These are
well known in relation to reagin-antigen re-
actions, as well as between IgG and antigen,
but I cannot find any information about this
in relation to IgA.

A.-IgA antibody prevents viruses such
as rhinovirus' from infecting cells in tissue
culture. It is presumably able to combine
with certain bacterial toxins and neutralize
their biological action. There is also evi-
dence that IgA antibody together with com-
plement and lysozyme kills certain strains of
E. coli.2 There is no current evidence that
the combination of IgA antibody and
antigen leads to the release of pharna-
cologically active agents.
The early reports that IgA antibody was

responsible for the skin tests and Prausnitz-
Kustner reaction seen in patients with hay-
fever and asthma were due to another class
of antibody-IgE-contaminating the IgA
preparations.3 A good review of IgA
antibodies has been published."

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5733.478 on 21 N
ovem

ber 1970. D
ow

nloaded from
 

http://www.bmj.com/

