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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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search procedure). If gonadotrophins and testosterone are
low, hypothalmic or pituitary disease is likely. If gonado-
trophins are high and testosterone very low then androgen
therapy is probably indicated, if only to prevent or treat
osteoporosis. Until further research has been conducted the
less extreme "normal biochemical abnormalities" of advancing
testicular age should probably be left alone.
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Research in General Practice
Restricted publicity sometimes deprives eponymous lectures
and prize-winning essays of their due philosophical and
educational potential. Fortunately the 1974 Butterworth Gold
Medal Essay on the management of high blood pressure in
general practice has not suffered this fate.' It deserves com-
ment for two reasons. More obviously it takes an important
area of clinical practice-raised blood pressure-and examines
the complementary roles of screening and preventive medicine
on the one hand and the more traditional curative or palliative
approach on the other. Less obtrusively it demonstrates and
discusses the increasingly important role of general practice
and general practitioners in modern clinical research.

Dr. Julian Tudor Hart has been concerned with the study
of blood pressure for over a decade, and it is no surprise that
his essay of some 20 000 words represents a substantial and
reasoned contributioin to current thinking. In short, he argues
that certain levels of blood pressure are associated with an
excess mortality which may be reduced by an acceptable form
of therapy. Because the key sign is inconstant, because its
significance is still under study, and because it is symptomless,
its presence must be actively sought before its secondary
effects present. The place to do this is general practice, the
person to do it the general practitioner, and the method to be
used is a continuous screening programme based on a well-

maintained age-sex register. Hart defines the at-risk levels of
blood pressure in men as sustained 4th phase diastolic readings
of 100 mm+ (age 20-39) and 105 mm+ (age 40-64); he sets
the critical values for women 10 mm higher, though an
addendum questions the validity of discriminating between
them. Some 4% of patients are expected to fall into one of
these categories, half being unknown to the doctor before
screening.
While Hart is clearly right in asserting that a complacent

attitude to this issue is no longer acceptable, it is far less
certain that the case has yet been made for routine screening
programmes for hypertension to be regarded as a necessary
part of modern general practice. Probably no more than 1%
of all patients will benefit and other groups-the obese, the
smokers, the deaf, the unimmunized-will still compete for
spare professional time and resources in the quest to improve
the public health. As 90% of patients at risk visit their doctors
spontaneously during a five year period-a similar figure to
the attendance at a screening clinic-the maintainance of an
up-to-date baseline blood pressure record by taking every
opportunity to record it seems a fair compromise and a
substantial advance over current practice.
The essay also draws attention to a second issue: the

increasingly important role of the general practitioner in
clinical research. As a relatively untapped field, general
practice is widely and correctly regarded as the "North Sea"
of research resources. But too few of the prospectors appear
fully aware of the difficulties. Criteria of diagnosis and
definition of terms are perpetual problems; the unravelling of
the complex physical and non-physical determinants of illness
behaviour another; and populations of consulting patients
have to be seen as variable parts of the illness iceberg in
different practices. The truth is that research workers using
general practice populations are now realizing that research
in general practice is in many ways more demanding and
complex than it is in hospital medicine. If, as Hart suggests,
"primary physicians of the future . .. are to . .. play as great
a part in clinical and causal research as hospital physicians do
now") an increasingly refined and professional approach will be
required.
The present dilemma of general practice research is the

conflict between quantity and quality-understandable in a
relatively new specialty anxious to prove itself. This it already
has done, and future developments must consolidate progress
by favouring the careful study of well-defined and relevant
clinical problems at the expense oflarge, superficially attractive
exercises in data collection.

1 Hart, J. T., Journal of the Royal College of General Practitioners, 1975, 25,
160.

Antibiotics in Surgery
The place of antibiotics in surgery was the theme of a recent
"panel by correspondence" in Archives of Surgery,' conducted
by four American professors of surgery. Most surgical uses of
antibiotics are prophylactic, and these have been the subject
of much controversy, though the editor perhaps went rather
far in classing prophylactic antibiotics with religion and sex as
subjects which "should not be argued in polite company."
The panellists' views on the drawbacks of such medication
were predictable: they cited toxic and sensitivity reactions,
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