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Inflammatory effect of aluminium phosphate
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Microcrystalline-induced arthritis is
known to occur in patients undergoing
haemodialysis for chronic renal
insufficiency. The following
microcrystals have been implicated so
far in these inflammatory phenomena:
apatite, calcium pyrophosphate
dihydrate (CPPD), and sodium
monourate.

In preliminary study,' 2 using
scanning electron microscopy (SEM)
and wavelength dispersive
microanalysis (WDM), we found
aluminium deposits associated with
phosphate in synovial tissue from a
patient undergoing haemodialysis
because of chronic renal insufficiency,
who had been taking aluminium
hydroxide for five years. Aluminium
concentrations measured with a
sensitive and reproducible pulse
polarography method were raised in
the synovial fluid (87 Ag/l), synovial
tissue (3 7 and 2-2 gg/g wet weight)
and in the cartilage (22 4g/g wet
weight) compared with controls:
synovial fluid: 10-8 + 5 .g/l (n = 6),
synovial tissue: 0 8 0 2 g/g (n = 4),
cartilage: 8-31 + 2 0 ,ug/g (n = 4).
Transmission electron microscopy
(TEM) revealed electron dense
material of microfibrillar appearance
in lysosomes of macrophagic synovial
cells.

In a second part we developed
experimental models to appreciate the
prophlogistic properties of aluminium

phosphate using two different animal
models: (a) paw oedema after
subcutaneous injection in the rear foot
pad of Sprague Dawley rats and (b)
experimental arthritis after

intra-articular injection in rabbits.
Tribasic aluminium phosphate was

compared to calcium hydrogen
phosphate dihydrate previously found
during destructive chondrocalcinosis
in humans4; natural diamond powder
and lambda carrageenan were chosen
as negative and positive controls.

In the first model, inflammation
induced by aluminium phosphate
reached its maximum as soon as 15-3t)
min after injection but lasted only 24
hours. The response to calcium
hydrogen phosphate dihydrate was

only minor whereas carregeenan-
induced inflammation appeared after
two hours but was far greater and
lasted mored than 24 hours.
The second experimental

proceeding was used to evaluate the
histological consequences of the
injection of these compounds on

synovial tissue and cartilage. Rabbits
were injected in the knee joints every

day for three days. Aluminium
phosphate can induce, like
carrageenan, inflammatory lesions of
the synovial tissue and erosive damage
of the articular cartilage. With TEM,
lysosomal inclusions of phagocytosed
material with microfilaments were

seen. Through SEM coupled with a

wavelength dispersive microprobe
analysis, aluminium associated w ith
phosphate w\as tound in cellular
elements. These features are similar to
those observed in the patient in our
preliminary study and those described
in cerebral tissue from patients with
aluminium intoxication.
The inflammatorv effect

demonstrated in this study suggests
that in addition to apatite. calcium
pyrophosphate dihydrate and sodium
moniourate. aluminiulmi compounds
could play a part in clinical
maniifestations observed in patients
with chronic renal insufficiencv
undergoing haemodialysis and
receiving aluminium gels.
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