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Fig3 Crossed immunoelectrophoresis of serum samples (5 pl) against antiserum to a-TPI (1 plfcm?) in second dimension.

Number sample a-TPI (mg(l) Number sample a-TPI (mg/l)
a Normal 509 e Prostatic cancer (no treatment) 450
b Crohn’s disease (high acute phase proteins) 418 f Prostatic cancer (given stilboestrol) 736
¢ 50 hours after severe burn injury 304 g Six days after bone marrow transplantation 217
d Pregnancy 7% months 578 h Stage III breast cancer 466
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Serum a-thiol protease inhibitor concentrations in health and disease

and produce the microheterogeneity of the protein
that is seen in the crossed immunoaffino-
electrophoresis of «,-AGP and a,-AT.!? In chronic
liver disease it could be argued there are two opposing
factors; one being the tendency for the concentrations
of oestrogen to rise, as indicated by the induction of
high values of steroid binding globulin (SP,), the
other being a fall in the number of hepatocytes and
the probable decrease in liver lectin. Clearly, the
absence of a correlation between SP, and a-TPI
values showed that any oestrogen effect on a-TPI
production is weak in liver disease.

In some diseases, such as pneumonia where the
acute phase reaction is well developed, the low serum
a-TPI values may be due to an increased consumption
of this inhibitor by proteases released from inflamed
cells. This may be an explanation for the low values
found after severe burn injury and following bone
marrow transplantation. The very low a-TPI concen-
trations seen immediately after burn injury may, how-
ever, be due in part to loss of body fluids. Alpha-TPI
was shown to be present at about 75% of the serum
concentration in three samples of blister fluid. The
values of a-TPI in advanced cancers are variable and
unrelated to tumour mass, which precludes it being a
useful analyte to monitor or assess disease activity in
patients with cancer.

The change in the relative concentrations of the a,
and o, forms seem to occur when there is a demand
on the system, but these were not affected by the
hyperproduction induced by oestrogens. It cannot be
determined whether this change in these two forms is
due to the preferential use of the dimer for anti-
protease activity and its removal as a complex, or
whether the dimerisation is inhibited. The loss of the
dimeric form was most noticeable shortly after severe
burn injury when it almost disappeared.

The lack of change of the serum values in renal
failure of neutral cysteine proteinase inhibitor, which
is probably identical with «-TPI, was also observed by
Hopsu-Havu et al.'? This is in sharp contrast to cys-
tatin (molecular weight 13000 daltons), which rises
progressively as the glomerular filtration rate falls.!3
The half lives of the two principal molecular size
forms of a-TPI will differ considerably, as like the
larger glycoproteins, they are in the range of four to
eight days, whereas low molecular weight proteins,
such as f,-microglobulin (molecular weight 11300
daltons), have half lives of about one hour.!4

This survey has raised several questions about the
factors controlling the serum concentrations of this
form of antiprotease and has shown several condi-
tions in which prolonged depletion of a-TPI may
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occur. The induction of a-TPI by oestrogens, how-
ever, provides yet another example of the widespread
changes that occur in the composition of anti-
proteases and certain acute phase reactant proteins in
pregnancy, while the advantage of this change is still
a matter for conjecture.
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