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of early childhood malnutrition. Because of their early insight,
Stoch and Smythe have recently been able to report the end
of their prospective study7 of malnourished and comparison
groups of children over 15 years. Hoorweg and Stanfield,8
through the continual careful recording of an almost equal
number of years by the Medical Research Council Nutrition
Unit in Kampala, have been able to compjre retrospectively
in their teens two groups of children who were malnourished
and non-malnourished in the first and second years of their
lives. Both studies came to the same conclusion: the malnu-
trition syndrome casts its shadow recognisably into the late
teens.

Stoch and Smythe failed to show, however, that the initial
episode of malnutrition was the sole cause of the disparity of
performance in their two groups. At the outset these groups
were separated from one another by additional educational
and social differences. Furthermore, both the lowered capacity
of the malnourished children and the disparity in their head
circumference persisted despite some improvement in their
environment, care, and education. The imponderable effects
of continuing depressing and depriving influences on the two
groups of children were underlined by the fact that even the
control children were well below the elite in both growth and
development, particularly the girls. Stoch and Smythe accept
that they have been observing not only the effects of early
severe malnutrition but also those of longer-term, less definite
malnutrition-with all that term implies in social, intellectual,
and motivational deprivation.
Hoorweg and Stanfield's analysis of carefully controlled

groups, albeit from retrospective data, came to a firmer
conclusion: the chronic undernutrition component was
responsible for the deficit rather than any acute malnutrition
which might punctuate or terminate it. They concluded that
the intellectual abilities of children who suffer from a long
period of chronic undernutrition but who never experience an
acute episode are likely to suffer similar impairment.

This leads to two final questions. Is it ever possible to help
a child catch up to his full potential ? What happens ifadequate
and comprehensive rehabilitation is given over the whole
period between early childhood malnutrition and adult life ?
No human studies have yet pointed to a critical period after
birth, as has been found in animals. Complete catch-up in
growth in both height and weight has been seen when the
malnutrition of coeliac disease is treated with adequate
rehabilitation.9 Graham and Adrianzen10 showed the potential
that chronic malnourished and deprived children have in
catching up in growth in later childhood through adequate
fostering. Two studies" 12 have shown no difference in com-
parisons between previously malnourished and non-mal-
nourished children after long intervals. Yet this may be a false
impression: the controls may have been chronically under-
nourished while escaping a period ofacute malnutrition-which
may not result in permanent effects anyway. Most studies do
in fact show that the "control" children do less well than their
elite well-nourished compatriots.

Such speculation begs the question of what is complete and
continuous rehabilitation. Hansen has claimed that even
severely malnourished children can be restored to their full
potential.13 In practical terms, however, failing complete
prevention, infant and childhood undernutrition will continue
to need to be detected and remedied. Children with established
malnutrition need rehabilitation as completely, comprehen-
sively, and continuously as possible. The effort will be great,
but the reward even greater by far-in avoiding the ultimate
cost of diminished potential and the cycle, repeated from

generation to generation, of stunting of both stature and
intellect.
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Endocrine disturbances in
chronic hepatic disease
Endocrine function is often disturbed in men with chronic
liver failure. The major clinical features-testicular atrophy,
reduced potency and fertility, and gynaecomastia-have been
recognised for many years.1 There is also a lower incidence of
benign prostatic hypertrophy in chronic liver disease.2 3
Endocrine changes in women are less familiar: hepatic cirrhosis
is less frequent and most patients are postmenopausal.
Nevertheless, the recent development of sensitive and specific
assays for the sex steroids, sex steroid binding globulin
(SSBG), and the gonadotrophins has stimulated interest in the
hormonal disturbances in these patients.
The clinical signs of endocrine disturbance in liver disease

have usually been attributed to "hormonal imbalance," with
oestrogen excess, said to result from reduced metabolic
clearance, as the primary abnormality. The plasma concentra-
tions of oestradiol have been reported as raised4 5 or normal.6 7
A recent large study with results from 117 patients showed
that total plasma oestradiol concentrations were significantly
higher than in the normal population, though 51% of values
fell within the normal range.8 There was also a small, but
significant, increase in free oestradiol concentration, though the
values were widely scattered. Detailed metabolic studies failed
to show any reduction in the metabolic clearance rate or in the
plasma production rate of oestradiol, but the peripheral con-
version of testosterone to oestradiol was increased. About
half the circulating oestradiol in normal men, is derived from
the peripheral conversion of testosterone9 while the remainder
is secreted by the testes.'0 This increase in the proportion of
testosterone converted to oestradiol peripherally is offset by a
reduction in the production of testosterone. These recent
observations suggest that the traditional view, that a reduced
metabolic clearance of oestrogen is the primary abnormality, is
no longer tenable.
Low or normal total testosterone values have been reported

in cirrhotic patients."'3 There is, however, general agreement
that there the free (biologically active) testosterone concentra-
tion is reduced.7 8 14 Baker et a18 have also shown that there is a
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reduction in its production and metabolic clearance rates.
Planar 17- 3-hydroxysteroids such as oestradiol and testosterone
are transported in the plasma by SSBG. The concentration of
SSBG is increased in patients with high circulating oestrogen
concentrations.'5 16 Nevertheless, only the free (non-protein-
bound) steroid in the circulation is biologically active-
which explains the observation by Vermeulen et al17 that
an increase in SSBG capacity is associated with a reduced
metabolic clearance rate for testosterone. SSBG capacity is
much increased in men with liver disease.7 8
Two recent studies8 14 have attempted to assess the impor-

tance ofthese changes in sex steroid concentrations by measur-
ing luteinising hormone (LH) and follicle stimulating hormone
(FSH) basally and after stimulation with the gonadotrophin
releasing hormone (LH/FSH-RH) and clomiphene. Basal
LH and FSH levels were normal in most patients and raised in
most of the rest. The lowest gonadotrophin concentrations
were found in those with the most advanced liver failure and
(as might be expected) one study8 showed an inverse correla-
tion between LH and testosterone concentrations. There were
variable responses to LH/FSH-RH: normal in most patients
but suppressed in severe hepatic failure or exaggerated if
gynaecomastia was present. Clomiphene was given to only
five patients by Baker et al,8 and variable responses were
observed, so that no firm conclusions could be drawn. Human
chorionic gonadotrophin (HCG) stimulated an increase in
plasma testosterone concentration in most cirrhotic patients,
though the response was substantially less than in normal
controls or in patients with pituitary failure.
These recent observations show how much variation there

may be among published reports; furthermore, a wide range of
endocrine and biochemical abnormalities may be seen within
a single study. Clearly technical difficulties and patient selec-
tion may play some part in accounting for these differences,
and the data are in any case derived from patients with
cirrhosis and liver failure of varying duration and severity.
The cause and nature of the liver failure may also be relevant.
Endocrine signs seem more prevalent in alcoholic cirrhosis7 8 18;
this may represent more severe disease in this group but a
specific association with alcohol cannot be excluded. Pituitary
failure may occur in haemochromatosis,19 21 and other factors
such as age and drug treatment (particularly spironolactone,
which may cause gynaecomastia and impotence22) may also
account for some of the differences.
No single hypothesis will account for all the endocrine

features of chronic liver disease, and probably any attempt to
do so is unrealistic. Current data cast doubt on the view that the
primary abnormality is a reduced clearance of oestrogens. The
high circulating oestrogen concentrations found in some
patients may result from increased conversion of testosterone
to oestradiol, and other androgen-to-oestrogen conversions
may also be increased in cirrhosis (for instance, testosterone -*
androstenedione -*oestrone23 24), but in many patients these
conversions are balanced by a reduction in testosterone pro-
duction. Why oestrogen concentrations are raised remains
uncertain, but if it is the primary abnormality the increase
in SSBG and decrease in total and free testosterone are then
readily explained. The alternative hypothesis is that there is
some primary hypogonadism with a reduction in testosterone
production, increased peripheral conversion to oestrogens,
and a secondary increase in gonadotrophin concentrations in
some patients. Similar observations have been made in some
men with chronic renal failure, and possibly these changes
may accompany many chronic illnesses. The possible role of
inadequate gonadotrophic stimulation of the testes (even after

excluding those patients with haemochromatosis) is uncertain.
The inverse relation between testosterone and LH8 suggests
that the feedback mechanism is intact, though the observation
that LH concentrations are normal in about 65% of patients
and the free testosterone is reduced in about 90o% suggests
that the sensitivity ofthe control system has been reset. Possibly
the increase in oestrogen may be responsible.
The results of studies with the new assay techniques have

posed many new problems. Probably no clear answers will
emerge until more attention is given to the nature of the
primary disease, the duration of illness, and drug treatment.
Further studies should also include more detailed examination
of the possible role of other steroids with oestrogenic and
androgenic properties; the factors which regulate peripheral
steroid interconversions; and the part played by other hor-
mones (such as prolactin).
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Student health
For most students their arrival at university, polytechnic, or
college is their first experience of life away from home.
Suddenly, in the midst of a turmoil of new excitements and
responsibilities, they find themselves cut off from the security
and practical reassurance of their families. In these circum-
stances student health services can play an important part in
providing a non-demanding source of help and advice as well
as practical medical care. The caricature image limited to "sex
and acne" has long since been outgrown, and-as with any
subdivision of medicine-student physicians now have their
own body ofexpertise. Some ofthis knowledge has been tapped
for a short series of articles on student health, beginning this
week at p 1177.


