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INTRODUCTION

Alpha 1- antitrypsin is a glycoprotein in human serum
that inhibits severzl proteases. The liver is propably the
only organ tnat synthesizes alpha 1- antitrypsin. Its normal
concentration is 150-280 mg. per 100 ml. Its level in serum
increases considerably under various conditions including

pregrancy anc inflammation. (Kueppersand Black, 1974).

The reason for the higher serum concentration with acute
and chronic infections and pregnancy are urknown. Present
evidence suggests that the synthesis of alpha ll— antitrypsin
is controlled by a series of allelic autosomal genes at s
single locus. Persons described deficient in this protein
raveé serum alpha 1 - antitrypsin corncentrations only 10-15 %
of normal and are believed to be homozygous for a recessive

deficiency gere. (Litwin, 1949).

Eriksson in 1964, had reported the association of a mar-
ked reduction in serum alpha 1 - antitrypsin with lzi-pulmonary

emphysema. (Eriksson, 1964},

Evans and associates in 1970, had suspected a relaticnship
between respiratory distress syndrome and low levels of alpha 1-

antitrypsin, (Evans, 1972;.

Rawlings and co-workers believed that the simultaneous
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AIM OF THE WOPK

The air cf this work is tc evaliste and

the extent of the dige

1)}

sz zs reflscted by the

in arterial blooc

~J

2locc gases k.S, - PBCD

2

in ceses presentinc with interstitial pulmonary

fitrosis,
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REVIEW 0OF LITERATURE

ACTEASE INBISITIRS IN HUMAN SERUM

The czpacity of human biological fluids tc inhibit the
enzyretic activity cof proteases hac atiracted the intersst cf

investigators far sometime.

camus and Sley in 16857, were the first to recognize

tnls sctivity in ~urar serum. (Catus and Gley, 1837).

Landsteiner ir 1900, ir expesriments to fractionate anti-
trytic comperents cf serum had shown that this activity was
mainly asszcisted with the globulin fraction. (Landsteiner,
1903,, s fact later confirmec by Jpie snd Barker in 1907, for
sera cf ssveral other species., {Opie and Zarker, 1907). The
impartart corclusicr drawn from these experimerts was that

the antipratecivtic components were not itruncglobulins,

Zuring the lest decade considerable progress had besn
mede in the isolaticr and characterisaticn of protease inhi-

titors in human serur.

At present six cistinct antiproteasses (Table 1)  are
known with the exceptien of alpha 1 - antichyrectrypsin, which
appears to ke soecific for chymotrypsin mast cf these irhiki-
tors are ceratle of imsctivating severel proteases. (Heimbur-

ger, 1971,, (Kueppers, 1967).
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PrL =ASE INAISITCRS I FUMAN SERLY
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: Irtioiter | Lonecentretion deight i
: ! (2 5.0.) i
E - -
! | i
J . . ' - -, 1
Alpma 1 - Intitrypsir | 212.2 2 32.C | 45,000 - 54,000
; > . , '
' I
.1 o : PR B : ;o = T s | ¥ aYat J
P r-pie 1 - Artichymotrvpsie REEEE- PRI £3,3CC
‘ !
i ' |
Irtere<-toypsin Inhibitar 5C.0 i 15C,03C
! i
ANtiothrerzin 17O P25.5 T 2.9 5,000
- - : . - -
ZI. Iractivator 23.5 - 3.C 134,660
+ - — e e
Aipha 2 - acreglebulin 26C.0 = 7C.0 722,33C
*, 21 - inactivator ¢ Chemotactic faztg- inactivetor.

8 shown Trem Tacle (1) zloke 1 - antitrypsin end alpha 2 -
Tacrcciotulin are cressnt ip the nigkest concertraticr, botr heave
& wize irmnioi<ery soectrur COuvering trypsin, Chymotryosin,

snd a orotessze froT

~szsrc llus coyzss, m=ivburger, 18715, (Lincuall, 1989,
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IECLATION AND 3ICCREMICAL NATURE CF ALPHA L - SNTITRYPSIN ¢

Gohultze, 1S92Z0. Otrher isclation CTCCECUTes using various
cnromaisgrashic ard electrosheretiz techrnigue has been cescri-

ced recently. (Kueppers and Black, 1974).

“lphe I - aniiirvosir is & SiyCOproteir with Cceroonyvirete
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o Z i5isting of galectcse, mannoss, acetyl hexo-
sg7ime, \- apetvl mecrzminic acid snc fueoss. “he arinp-acid
cerzositien sces nzt oshow ary unusual festurss., The contents
I} ! I

5.8 %&,, glutemic acig (12.9) and Leucire

%, are relativelv Figh. It contains only 2 roles of Cys-

teine mer role which could give riss to one disulphide aridge,

Tesuliting Inoa leop cf colypepticde chain. (Kueppers and Slack,

mcooreirg to Jzawe snc Laskowski's (1964

1
48]
J
(D
H
o]
|

3
o
a
]
[

cf zoctease intibitars, the pritieal sectice oonc is situated

irosueh a loep. (Dzawa, 19560

The rolecilar weizh* has heer determinecd Sy severzal
auibers.  The reperted values rangec from 45,200 to 54,000

dzitons. Tre true vslus is Frodazly 50,C0CC. (Piron ans co-
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Sumzy and Mehl, ©9530
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A sivple but accurate method for the determination of
glphe 1 - antitrvpsin in the presence of other gcrotease in-

niziters is recial Immunodiffusicn. (Maneini, 1985,

©ith tnis metnod the cancertraticn of an antigen is
ceterminec es & function of arez cof & circular immune preci-
pitate thet forms in an antibody contesining agarose gel. A
censtant arount 37 the sample to 52 testec is epplied to =&

421l in the agarose layer, and appropriate standards are used.

—
o0
1]
0]

erur concentraticn of alphe 1 - antitrypsin in healthy
persors is 150 to 283 mg. per 100 =1. (Kueppere, 1967
{Heimburger, 1%71). These values best agree with trypsin

inhibiting - activity of 0.9 tg 1.5 Tg. of trypsin irhibited

per vl. cf seruv. (Kuenpers, 1968).

There is & close correlation betwsen imnunolegically
Teesdred cencertraticn of alpha 1 - antitrypsir and the trvp-
8in Zrnibltery aztivity. The reason fer this is that approxi-
metioy 300 of fme to-zl trypsir inhititery activity is cue to
elpre . -~ s~tiiTypsin. The remaining 10 % is contributec by
cther inhinitcrs rainly slpha 2 - macroglobulin and inter

elpha - tryzsin inmhibitor. (Homer, 1963
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PHYSIDLOGIC ROLE OF ALPHA 1 - ANTITRYPSIN

Alpha 1 - antitrypsin is an acute phase reactant protein.
Zts corcentreticn in human ssra increases considerably uncar

various physiologic and pathologic conditiens.

Jple in 1905 was the first to draw attention to the
occ.rerce of proteasss and protease inhibitors in inflammatory

exucate. [Ioie, 1905..

Kueppers in 1968, had shown that during pregnancy and
bacterial infections or after an intravenous injection of ty-
phoid vaccine, the alpha 1 - entitrypsin in serum incrsases

twice the normal. {Kueppers,l156E).

“

Contraceptive drugs in wemen lead to an elevation of
alpha 1 - zntitrvpsin concentration of approximately 50 percent

{Lagmel],1654

[en)

¢ an effect which was shown later by Lieberman

anc zssocistes in 1971 to be due to estrogens. (Lieberman,

19713,

Chlssor in 1571 had shown that glpha 1 - antitrypsin
can irhibit proteases from human granuloecytes including an
elastase and a collagenase. These enzymes are procably Tsjor
contributors to tissue destruction during an inflammatory

process. (Chlssom, 19710,

In =zdition sere fror patients with alpha 1 - antitrypsin
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deficiercy also have low level of "Chemotactic factor inacti-
3. This factor was lzater demo-
nestrated by Kueppers and Black in 1974, rot to be identical

to alphe 1 - antitrypsin.

More commonly both defects are interrelated in a more
indirect way. In the absence of this inactivator more granu-
locytes may remain at the site of inflammation for a prclonged

period which wmay lead to excess local proteclysis.

Regarcing the activity of zlpha 1 - antitrypsin against
Thrembin, Plasmin and Kallikrein; Kueppers and Black in 1974,
suggested that alpha 1 - antitrypsin may be capable of in-

fluencing fibrin forration and interfering with kinin system.

\Kusppers anc Black, 1974).

In addition Heck and Kaplam in 1971, had recently shawn
thet alphe 1 - antitrypsin inhibits plasma Thromboplastin
sntececent arc scesreinrgly by such an setion alpha 1 - anti-

“rypsin could irflusnce clotting. (Heck and Kaplan, 1571).
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