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ABSTRACT

Alpha-l-pr6tease inhibitor (alPi) is:a plasma glycoprotein

which plays a major role in limit'ng proteolysis during inflammation

~ue to its broad spectrum of inhibitflry activity.

The purification and partial characterization of alPi have

allowed for its' investigation as an acute phase reactant during

infl anma t i o'n .

Mouse alPi is a glycoprotein of moleculat weight 53,500 with

a half-life of approxfmately 15.5 hours. pn two dimensional

immunoelectrophoresis, two variants of alPi were seGn which exhibited

immunological non-:identity. 'The two variants showed trypsin" binding,
, '

ac~ivity, bath were synthesized by hepatocytes, and both behaved as

a~ute phase reactants.

The ubiquitous nature of a)Pi was evident from its presence in

a wide variety of body fluids. Using an imrnunohistoche~ical staln, the

inhibitor was shown to be normally present ~n the cytoplasm o~

hepatocytes, islet cells of pancreas and in some' villous epithelial

,cens of the small intestine. 'The hepatocyte was shown to be the major

source of serum alPi. Alveolar macrophages, snown to contain alPi

histochemically in p~rticu1ar infla~atory states 'O,f the lung,

synthesized minimal quantities.

The'acute 'Phase response of alPi was investigated in four models

of. inflammation consisting of either a s~bcutaneous injection of c~lite

or infection with,one of three parasites: NippostrqngyZus br~siZiensisj

TriahineZZa spi~aZisj and Trypanosoma aongoZens~. In addition, studieS
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'have been initiated with other mouse acute p~ase reactants, namely,
~

~.~

complement component .C3, ·serum amyloid P (SAP) and serum amyloid A'

(SAA) •.. .
The induction of acute phase pratein synthesis d~ring .

. ,

inflammation was character~zed by an increase in the number of

hepatoGytes staining for alPi. Quring inflammation the. level of

hepatocyte staining was shown to correlate with the synthetic output

of alPi. The maximum staining activity for alPi in,hepatocytes

preceded the peak.increase in serum levels during inflammation. More­

over, there was a characteristic,' prograss;ve alteration in the

distribution pattern of stained hepatocytes'within the liver lobule..... . .'
These results were consistent with an acute phase mediator perhaps

origina~ing from the site of inflammation, gaining access to t~e Jiyer

via the portal circulation causing an induction of acute phase protein

synthesis.

The synthesis of an acute phase mediator (APM), ,probably

interl~ukin 1 (ILl), by alveolar macrophages and the in vit~ induction. ,

~y APM of alPi .synthesis by'hepatocytes has been demonstrated.

, It was also ·shown that a1Pi· accumulated at the site of

inflammation whic~ may account for the apparent lack of i~crease in

serum levels even though there was an increased hepatic output of alPi.

at that time.

Col1ectively these' results demonstrate that in trye mouse .the

inpuction of 'synthesis of alPi during an acute response to inflal1111atiof.'l

is mediated by an acute phase mediato~ ori~t~~ f~Q~_macrophages
.' .

at the site of inflammation.
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The increased' synthes is 0 f a1Pi has been sho~n in p"i'vo by a

measure of serum levels' and i'll1TIunohistochemical' examination'of liver
~ ".

.' -
ti~sue -as well as in vitro by cultures of isolated h~patoCyt~s~

These studies constitute a basic framework upon' which
, "

mechani~ms for the induction and control of synthesis of acute phase

proteins can be further explored.
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