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social services. These problems will not disappear merely by
changing structures and transferring funds. Kogan's study has
shown how, in practice, the customer-contractor principle has
been difficult to implement and has been modified prag-
matically as specific difficulties have been encountered. What
is now required is a clearly articulated and publicly stated
strategy for applied research that learns from the past and
points confidently to the future. Such a strategy should take
account of the difficult, messy, multidisciplinary nature of
much of this research; it should seek to nurture its develop-
ment in appropriate ways, not least through the establishment
ofreasonable security of tenure and career prospects for senior
research staff; and it should articulate the nature of the
relationship between customer and contractor, and the ways in
which that relationship is expressed. Whether or not the new
agreement between the Health Departments and the MRC
will lead to more commissioning of health services research by
the Council these fundamental issues must be faced soon if
there is to remain a core of experienced and motivated re-
searchers capable of tackling the complex research questions
thrown up by the policy process.
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The senile amyloidoses
Amyloid is a fibrillar protein of variable chemical composition.
In the generalised secondary amyloidosis that may complicate
chronic suppurative, tuberculous, or rheumatoid lesions a
distinctive protein called amyloid fibril protein A is laid down
in the tissues. In primary amyloidosis, which may occur either
as a localised deposit or in a generalised distribution and is
sometimes associated with multiple myeloma, the protein
consists of the light chains of an immunoglobulin molecule,
and is called ALX or ALx depending on the antigenic
specificity of the light chain. In both types of amyloidosis,
whether primary or secondary, all the fibrils in any single
individual share an identical chemical composition irrespective
of their origin. A third chemically distinct type of protein is
found in the stroma of some tumours of endocrine origin,
nbtably the medullary carcinoma of the thyroid.1 2
Amyloid may also be laid down as part of the aging process.

Such deposits are common in the heart3-6 -though minor
degrees of amyloid tend to be overlooked unless specially
sought and shown up by specific histochemical stains-and
they are also found in the pancreas and brain. Senile amyloid

has generally been assumed to be a single chemical entity in
any one individual irrespective of its site of origin. A recent
review article by Cornwell and Westermark7 has shown,
however, that two distinct varieties of amyloidosis affect the
aging heart. The more common is a symptomless condition
which affects only the atria and is called isolated atrial amyloid.
The better known but less common generalised senile cardiac
amyloidosis affects both atria and ventricles. While usually
confined to the heart, it may also affect the great vessels, the
lungs, and the vessels supplying other organs. Senile cardiac
amyloidosis rarely causes symptoms but occasionally leads to
cardiac enlargement and failure-though far less frequently
than primary amyloidosis affecting the heart. The protein in
senile cardiac amyloidosis is unique and is quite distinct from
that found in isolated atrial amyloid.
Amyloid affecting the islets of Langerhans is commonly

seen in the aging pancreas, especially in diabetes mellitus. Its
chemical structure is not known, but it is probably produced
by the 3 cells and may be a polymerisation product of a portion
of proinsulin. It is antigenically distinct from other types of
amyloid. Amyloid of the islets does not appear to cause
diabetes mellitus, being the result rather than the cause of
f-cell dysfunction.8 9
A third type of amyloid is found in the characteristic

cortical plaques of Alzheimer's disease and of senile dementia
of the Alzheimer type. It is also deposited in the vessels of the
brain and meninges, where it is called congophilic angiopathy
after the orange colour that congo red imparts to histological
preparations of amyloid. Once more, this type of amyloid is
antigenically distinct but its chemical nature is unknown.
Senile amyloid is probably a secondary phenomenon rather
than the cause of the dementia.10

Senile amyloidosis, therefore, includes several distinct
conditions which share some features common to all forms of
amyloidosis but, nevertheless, are each unique in tissue
localisation and protein components. There are also ultrastruc-
tural differences. The preferable term should be the senile
amyloidoses. Clinically they do not usually produce direct
effects, but much more still needs to be known about their
mode of production and their effect on the function of the
organ where they are laid down.
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