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Hormonal functions of the placenta
Doctors over the age of 40 were all taught about the hormonal
functions of the placenta in terms of the pioneer work of
Aschheim and Zondek' on chorionic gonadotrophin. This
fixed in their minds the concept of the placenta as an endocrine
gland producing a protein hormone peculiar to pregnancy.
When, many years later, Josimovich and MacLaren2 described
a protein with growth-promoting and lactogenic properties
in the blood of pregnant women it was not difficult to accept
that this too was a placental hormone. (In passing, it may be
noted that the first work done on placental lactogen in Britain
was published in the BM7.3) There is now at least one more
contender for the title of a protein hormone secreted by the
placenta: Hans Bohn' has isolated from pregnancy serum a
betaglobulin (now named pregnancy-specific betaglobulin)
which is secreted by the placenta into the maternal circulation.
As yet, there is nothing but speculation about its function.

In addition to protein hormones the placenta also produces
steroids. Like the other steroid-producing glands, it has an
array of enzymes which enables it to synthesise complex 21-
carbon steroids like progesterone step by step from simple
two-carbon acetate fragments.
Two concepts which have come to be accepted in the last

decade have greatly helped our understanding of the hormonal
function of the placenta. The first, which concerns the steroid
hormones only, was put forward by Egon Diczfalusy,j who
suggested that the placenta might be deficient in the enzymes
necessary for certain essential steps in the biogenesis of some
of the steroids. These enzymes, he said, were present in the
adrenals and liver of the fetus, which in turn lacked other
enzymes present in the placenta. Thus arose the concept of the
fetoplacental unit-a unit in the sense that a molecule such as
oestriol is made by shuttling its precursors back and forth
between fetus and placenta, each performing different steps
in the biogenetic process.

It is now possible to specify which enzymes are lacking in
each component of the fetoplacental unit. An essential step
in the biogenesis of both androgens and oestrogens is the re-
moval of a sidechain of two carbon atoms from the 21-carbon
molecule of progesterone. A prerequisite for this sidechain
cleavage is hydroxylation at carbon 17. The placenta is lacking
in the enzyme combination, 17-hydroxylase and desmolase,
for the removal of the sidechain, so that before it can make an
oestrogen (or even the androgens which precede it) the placenta
has to pass 21-carbon steroids like pregnenolone or progester-
one to the fetus for removal of the sidechain.
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Two other enzyme deficiencies are of importance to the
endocrine functions of the placenta. One is its lack of 16-
hydroxylase. The major oestrogen of pregnancy, oestriol, has a
hydroxyl group attached to carbon 16, and is synthesized by
the placenta from 16-hydroxylated androgen produced in the
fetus. The second placental deficiency is of sulphuryl trans-
ferase, found in high concentration in the fetal liver-so that
the fetus may protect itself against the biological activity of
the hormones with which it is being.bombarded by conjugating
them with sulphuric acid. In order to transform androgens
into oestrogens or to allow the rapid passage ofany steroid from
the fetal to the maternal circulation the placenta requires to
hydrolyse the sulphates made by the fetus. It therefore has a
high sulphatase activity. The suggestion has been made that the
sulphatase activity of the placenta may be rate-limiting for
fetoplacental steroidogenesis, in that it determines the amount
of substrate available and also the rate at which the formed
products are transmitted from fetus to mother. These chemical
findings have clinical importance too; it is, for example, gener-
ally accepted that oestriol assays give a useful indication of
fetal wellbeing because there is a fetal as well as a placental
element in the biogenesis of the steroid.
The protein hormones are made entirely in the trophoblast

and secreted directly into the maternal circulation; only very
small amounts are found in the fetal blood. The fetoplacental
unit concept does not, therefore, apply to them. The seminal
idea in this field has been the discovery that like many pituitary
hormones placental lactogen and chorionic gonadotrophin
consist of two chains of amino-acids, the alpha and beta
subunits. It is only the beta chain which is characteristic. The
alpha chain of chorionic gonadotrophin occurs also in luteinis-
ing hormone and in thyrotrophin, which accounts for their
immunological cross reaction. It is possible to raise antisera
to the specific beta subunits of placental hormones and thus
to detect them in very low concentration without cross reaction
with the luteinising hormone which is invariably present. In
the field of pregnancy diagnosis this has opened a veritable
Pandora's box. It has, for example, been claimed that very
small amounts of chorionic gonadotrophin can be detected
before implantation, while the fertilised ovum is still free in
the uterine cavity. The isolation ofthe beta subunit ofchorionic
gonadotrophin has also given fresh impetus to research
designed to produce immunisation against chorionic gonado-
trophin and thereby against pregnancy.
These advances in the understanding of the endocrine
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functions of the placenta have set off a great fluttering in the
endocrine and obstetrical dovecotes. From Aberdeen to Buenos
Aires they have met to compare notes in many languages.
There can hardly be a better example than the published trans-
actions of a recent colloquium held in South America and
published in English by French editors, largely concerned with
papers read by Japanese and American scientists.6
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New muscles for old
In the last two decades orthopaedic surgeons have gradually
improved the results of their efforts to augment or restore the
action of a weak or paralysed muscle by attaching it to a
healthy one taken from elsewhere-choosing one that could be
spared for the purpose and had a suitable action. Apart from
technical failures, early problems were due either to a lack of
understanding of the need to use a muscle whose action was
physiologically compatible with the one it was supplementing
or supplanting, or to the muscle's being too weak or too much
weakened by alteration of its course. Once these requirements
were understood, the applications of the principle were
increased, and there was a steady growth in the number of
muscles whose action could be altered, while grafts were used to
lengthen tendons that were too short for their new routes. In
all these cases, however, the muscle was detached at one end
only.

In 1955 Schottstaedt and his colleagues' showed that more
or less of some muscles could be moved bodily from one place
to another while still retaining their normal neural and
vascular pedicle-the counterpart and forerunner of the
neurovascular island flap. Others have confirmed the practic-
ability ofsuch transpositions.24 In the simplicity ofthe concept
Seddon's contribution to the treatment of Volkmann's
ischaemic contracture by excision of the infarct5 was a brilliant
application of the well-known principle that no transferred
muscle should be expected to correct deformity in the presence
of contracture.
Once it became possible successfully to anastomose blood

vessels 1 mm or less in diameter and to repair comparably
small neural bundles it also became possible to use an island
flap of skin6 or muscle7 as a free graft with neurovascular
anastomosis. Tamai and his colleagues7 showed that the rectus
femoris muscle ofdogs could be autotransplanted and achieved
success in almost 30 out of 40 operations.

It seems to have been left to unnamed Chinese surgeons in
the research laboratory for replantation of severed limbs in
Shanghai to combine all these technical and conceptual
advances. They have replaced ischaemic and contracted flexor
muscles in one patient's forearm by a free graft of part of
pectoralis major with anastomosis of its nerves and blood
vessels to those in the forearm.8 Six months later there was
evidence of functional reinnervation of the muscle, and a year
after the operation the range of flexion of the fingers was such
that their tips could be brought from 10 to 2-5 cm from the
palm. The patient resumed work as a welder.

Though in this single case the functional value of the trans-
planted muscle is by no means clear, any shortcomings may
owe something to the fact that the infarct was a year old.
Seddon' pointed out the advantage of removing the inifarct
within a few weeks of its occurrence and thereby diminishing
the amount of scarring and its effects on nearby nerves and
muscle. Nevertheless, the feasibility of the operation in man
has been confirmed. It is now up to those with the necessary
technical resources and manual skill to explore the possibilities
of this exciting application of existing methods.

Schottstaedt, E R, Larsen, L J, and Bost, F C, Journal of Bone and Joint
Surgery, 1955, 37A, 897.

2 Du Toit, G T, and Levy, S J, J'ournal of Bone and Jroint Surgery, 1967,
49B, 135.

3 Carroll, R E, and Hill, N A,J7ournal of Bone and_Joint Surgery, 1970, 52A,
239.

4 Zancolli, E, and Mitre, H, Journal of Bone and joint Suirgery, 1973, 55A,
1265.

5 Seddon, H J,Jrournal of Bone and Joint Surgery, 1956, 38B, 152.
6 Daniel, R K, and Taylor, G I, Plastic and Reconstructive Surgery and the

Transplantation Bulletin, 1973, 52, 111.
7 Tamai, S, et al, Plastic and Reconstructive Surgery and the Transplantation

Bulletin, 1970, 46, 219.
8 Research Laboratory for Replantation of Severed Limbs, Chinese Medical

Jfournal, 1976, 2, 47.

The community physician
of the future

Young medical graduates are showing increasing in.erest in a
career in the new specialty of community -medicine: there are
63 registrars in post, and an intake of 30 more each year will
probably be needed to fill existing and planned consultant-
grade vacancies in England and Wales.
The higher qualification expected of future community

physicians is the membership of the Faculty of Community
Medicine. The first part is obtained by an examination in
epidemiology, statistics, social policy, the social sciences, and
the principles of administration and management in relation
to health and social services; the second part is by thesis
together with a viva designed to test the ability of the candidate
to apply the content of the basic subjects to practical problems.
A pass in the first part of the examination is recognised by the
Joint Committee on Higher Medical Training as the level for
entry to the grade of higher specialist training (senior registrar)
in community medicine.

In England the London School of Hygiene, and Manchester,
Liverpool, and Nottingham universities, all offer courses of
basic training in community medicine associated with a post-
graduate qualification. These courses are either full time or
part time. The Liverpool course lasts one year and the others
extend over two. Many of the doctors attending are employed
by health authorities as registrars in community medicine and
are seconded to the courses; others are overseas doctors seeking
to prepare themselves for analogous work in their own
countries.

Doctors in Britain aspiring to become community physicians
may also obtain their training through one of three consortium
schemes, covering the four Thames regions and East Anglia;
the north of England and Northern Ireland; and the Midlands
and South-western scheme, which also covers Wales. Each
of these schemes provides two years' training, during which
trainees are appointed registrars by one of the regional authori-
ties concerned. During the two years trainees receive 20 weeks
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