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Miracle Cures in Parkinson's Disease

The first report of a miraculous cure of a patient with Parkin-
son's disease may be found in St. Luke's Gospel.' Two
thousand years have passed before comparable results have
been achieved by levodopa, though during the present century
many treatments have been announced most were soon
abandoned. Serendipity rather than scientific theory has
determined many of these; anticholinergic drugs were first
given to reduce salivation and amantadine for influenza
prophylaxis, and their anti-Parkinsonian effects were found
by chance. Bulgarian belladona, introduced by the plant
collector Ivan Raeff, once had a special vogue, though it was
probably no more effective than other anticholineigics,
its action being due solely to its content of the alkaloids
atropine and scopolamine.2 Attempts to increase the anti-
Parkinsonian properties of this class of drugs have not been
very successful, and the recently introduced benapryzine
has no special advantages over atropine or benzhexol. The
centrally acting anticholinesterase physostigmine, contained
in Calabar bean extract, was used in treatment last century,4
though the elegant experiments of Duvoisin showed that it
increases rather than decreases the symptoms of Parkinson-
ism.5 Despite the advent of levodopa and dopa decarboxylase
inhibitors anticholinergic drugs remain valuable treatment,
causing a modest reduction in rigidity and occasional improve-
ment in tremor. The characteristic aching limb pains and
motor restlessness of Parkinsonism sometimes respond better
to anticholinergic drugs than to other treatment.

Physical methods of treatment have always been popular.
Charcot advised travel in a shaky railway carriage of the
period, and electrical stimulation was once widely practised.
Lebensohn and Jenkins have recently described remarkable
physical and mental improvement after treatment with
E.C.T. in two severely depressed patients with idiopathic
Parkinson's disease.6 The severe rigidity and bradykinesia
of both patients improved, and this effect was long lasting,
not due to muscle relaxants alone. Severely depressed patients
often move slowly and may have increased muscle tone, with
a superficial resemblance to Parkinsonism. E.C.T.-induced
changes in brain dopamine or noradrenaline may possibly be
associated with therapeutic effects on both mood and move-
ment. Many physicians would, however, view with caution
any proposal to give E.C.T. to very akinetic and rigid patients,
and it remains to be seen whether the treatment is of value
in helping Parkinsonian patients who are not depressed.
Typhoid vaccination, hormones, antidepressants, chlor-

propamide, folic acid, glutamate, and drugs thought to
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increase brain serotonin content have all been used to treat
Parkinson's disease, though with inconstant results. 7-12
Hemlock, recommended in early pharmacopoeias, may occa-
sionally have improved rigidity, though sometimes at the
cost of a fatal outcome.13 Chloramphenicol has been
given daily for three to six weeks to 18 patients in an attempt
to inhibit protein synthesis, possibly abnormal in Parkinson's
disease.14 The results were impressive-all but one of the
patients improved-but on account of possible haematological
toxicity this treatment has not been further studied; and in
any case chloramphenicol does not alter protein synthesis in
differentiated mammalian neurones. Parathyroid treatment
of paralysis agitans was advocated by Berkeley, as insufficiency
of this hormone was considered a possible cause ofthe disease.7
A miraculous cure has been described from insulin treatment
of a single non-diabetic patient with postencephalitic Par-
kinsonism.8 ACTH and thyrotrophin releasing hormone seem
to cause little improvement, though the latter may occasionally
produce a dramatic improvement in well-being.9 10 These
hormones have the common property of stimulating cyclic
AMP in target organs but not in the brain. Attempts to treat
Parkinsonism by stimulation of the dopamine-sensitive
receptor enzyme adenylate cyclase or alternatively by blocking
the breakdown of cyclic AMP have not as yet been successful.
Recently Miller and Kelly have shown that cholera toxin
will irreversibly stimulate adenylate cyclase in certain brain
areas in animals,'5 and long-term alterations in specific receptor
function in man may eventually be a somewhat frightening
brave new world reality.
Levodopa is now established as by far the most effective

treatment for Parkinson's disease, though many other drugs
which act on brain dopamine systems have been investigated.
Amphetamines were widely used in the 1930s to treat post-
encephalitic patients. They had an alerting effect, and oculo-
gyric crises were abolished, but they had little anti-Parkinsonian
activity.'6 The dopamine agonist apomorphine has a similar
action to levodopa, but it must be given by injection, the
neurological effects are short-lived, and vomiting is profound.'7
Another dopamine agonist bromocriptine, developed by
Calne and his group,'8 may however eventually prove as
active as levodopa with a longer duration of action. The
therapeutic effects of levodopa are enhanced by combination
with monoamine oxidase inhibitors, though this is potentially
hazardous. Adrenaline increases Parkinsonian tremor; Owen
and Marsden'9 established that f-adrenergic blockade would
prevent this increase; yet propranolol has little effect on
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Parkinsonian tremor in most cases. Noradrenaline, as well as
dopamine, is deficient in the brain in Parkinsonism, but
neither noradrenaline precursors, which are thought to
penetrate the brain, nor the o-adrenergic agonist drug clonidine
have any useful therapeutic effects.20
The cause of idiopathic Parkinson's disease is not known.

A viral aetiology, age changes in pigmented neurones, excess
RNA synthesis, tyrosine hydroxylase deficiency, 3-OH-4-
methoxyphenethylamine toxicity, heavy metal accumulation,
and abnormal melanin metabolism have all been considered
without convincing evidence of their role in pathogenesis.2127
There are four areas of dopamine neurones in the human
brain-limbic, hypothalamic, medullary, and nigrostriatal-
and only the last of these is damaged in Parkinsonism, which
seems likely to be a disease of melanin rather than dopamine
systems.28 Lerner discovered melatonin (N-acetyl-5-methoxy-
tryptamine) and showed that this pineal hormone induced
sedation in man.29 It antagonizes the darkening of the skin
due to r-MSH, and initial results oftreatment ofParkinsonism
with melatonin were good.30 However, control studies have
shown that melatonin does not change the symptoms and
signs of the disease and does not affect the anti-Parkinsonian
action of levodopa nor levodopa-produced involuntary
movements.3' 32 MSH by itself may aggravate Parkinsonian
tremor, probably owing to its adrenergic effects.33 Further
studies of disease frequency in the white and coloured races of
mankind, and the nature of brain melanin, may eventually
give a clue to the cure of Parkinson's disease. Meanwhile,
levodopa is the first miraculous treatment for the 60 000 to
80 000 people in the United Kingdom with this disease.34
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Hormones and Elderly
Testes
The normal pattern of human testicular endocrine function in
old age has only recently become clear. Ten years ago reports
suggested1-3 that plasma testosterone levels did not change in
men with advancing age though hormone production and
metabolic clearance rates2 4 5 and urinary testosterone excre-
tion6 diminished. Since then more extensive studies have shown
a marked fall in plasma testosterone in normal men around the
sixth decade,5 7 8 though there is wide variation between
individuals. Measurement of total plasma testosterone does
not accurately reflect changes in the biologically active 1-2%
that is not bound to protein. This falls more markedly in old
age, because there is a concomitant progressive rise5 7-9 in
sex-hormone-binding globulin (S.H.B.G.) concentration after
the age of 50. The rise in S.H.B.G. and increased binding
accounts for the reduced metabolic clearance rate of testo-
sterone. The mean unbound testosterone in extreme old age
is around a third to a half that in young men.5 8 There are
conflicting reports on plasma oestradiol and oestrone levels
in old men.7 10-12

There is now strong evidence that the reason for this modest
decline in testosterone production and unbound plasma levels
in old age lies in the testis. Mean levels of both L.H. and
F.S.H. rise progressively from the fifth decade onwards7 8 13 14
and are above the normal range for young men in more than
half of those over 70, and in the castrate range8 in 15-20%.
The pituitary L.H. and F.S.H. response to synthetic gonado-
trophin releasing-hormone is augmented,7 while the Leydig-
cell response to human chorionic gonadotrophin (as judged by
a rise in plasma testosterone and oestradiol) is diminished.5 12
The testes become smaller in old age,8 1516 and spermato-

genesis diminishes17-19 as does the total Leydig-cell mass'5 20 21
after the age of 40. Though the reason for these changes is not
clear the postmortem study of microvasculature of the testis
by Sasano and Ichigo'5 suggested that changes in tubules and
interstitial tissue might be secondary to vascular degeneration.
The degenerative tubular and Leydig-cell changes are patchy
and follow a pattern closely related to arterial supply; these
focal changes are most marked in the posterosuperior part of
the testis, which appears to be least well perfused.
A probable sequence of events, then, is that with ageing

focal degenerative changes directly impair both spermato-
genesis and production of testosterone by the Leydig cells.
The fall in unbound testosterone is probably one factor that
stimulates increased pituitary gonadotrophin production, but
that cannot return testosterone production to heights enjoyed
in youth. The level of S.H.B.G. (whose hepatic production is
sensitive22 to oestrogen-androgen balance) rises, the clearance
rate of testosterone falls, and the pattern of testosterone
metabolism changes to that seen in women or after oestrogen
treatment.5 If extreme androgen deficiency develops in old age
the possibility should be considered of such conditions as
Klinefelter's syndrome, in which the testosterone production
falls much more than normal with ageing.23

Hitherto no detailed studies have related these normal
hormonal changes of male senescence to well-being, sexual
activity, gynaecomastia, or osteoporosis. Prostatic hyper-
trophy seems less marked in old men with declining testicular
function,8 and this may offset the possible disadvantages. In
men with clinical evidence of androgen deficiency the levels of
L.H., F.S.H., and total plasma testosterone should be
measured (estimation of the bound level being largely a re-
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