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lW!'iWiJUC'l'ION AND AIM OF 'rilE WORK 

Alpha-1-antitrypsin is a placma protein comprising 80 

90 'f, of alpha-1-;~lohulin. Its function is protective throuf,'h 

antiproteolytic activity. Deficiency of alpha-1-antitrypsin is 

inherited as a recec~_>i ve character. 1l'his deficiency presents ei­

ther as neonatal hepatitis or with obstructive airway disease in 

early adult life (Gray and Howorth, 1980). 

In emphysema, alpha-1-antitrypsin deficiency was reported 

(Eriksson, 1965). Hepatomegaly is also common in emphysema. 

The aim of this work is to find w"ther there is a rela­

tionship between alpha-1-anti trypsin deficiency and hepatome1;aly 

in emphysema with consideration that emphysema may be complica­

ted by cor pulmonale which causes rir:ht sided heart failure lea-

ding to liver conr~er; t · '. 



REVIEW OF LIT£RATURE 



- 2 -

ALPIIA-1-ANTI1'HYPSIN (A1AT) 
=====~==================== 

** Function and chemical structure 

Opie in 1905, was perhaps the first to draw attention 

to the occurence of proteases and protease inhibitors in 

inflammatory exudates, Purified Alpha-1 proteolytic inhibi-

tor from human plasma was shown to inhibit the pancreatic 

enzymes trypsin and chymotrypsin (Laurel!&, Jeppsson, 1975), 

The serum conc0ntration of A1AT in a healthy person 

is 160 - 260 m{:./dl. (Kueppers & Jllack, 1974). A1AT accou-

nts for approximately 90'/ of the protease inhibitor activi-

ty of normal plasma (Gitlin & Gitlin, 1975). 

* Chemical structure 

A1AT is a glycoprotein which has a molecular weight 

of 55,000 Daltnns (Crawford, 1973). This glycoprotein con-

sists of' a sin1;·le polypeptide chain of about 415 amino 

acids residues (Laurell & Jeppsson, 1975). 

Galactose, mannose, N-acyl clucosamine, h-acyl neuraminic 

acid, acetyl hexosamine and sialic acid co:11prise the 12)'~ 

carbohydrate portion (Kueppers & Dlack, 191~). 

On routine protein electrophoresis, it is the predominant 

glycoprotein responsible for the alpha-1 .•;'lobulin band, a 

relative absence of which is the easiest way c.· screen for 
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a severe deficiency state (Myerowitz et al., 1972). 

* Biological furtclion 

Kueppero et al., in 1964, have shown that A1AT can in­

hibit proteases from human granulocytes including an elast­

ase and a collagenase. These enzymes are probably major 

contributors tc tiscue destruction durinc an inflammatory 

process (Ohlsson & Olsson, 1973). 

All the above mentioned enzymes are firmly bound and inac­

tivated by A1AT in an immediate reaction with a molar ratio 

of 1:1 as was firc;t s!1own by Bundy & Mehl, in 1959. They 

stated that the mechanism of blocking of the active site is 

largely unknown. 

A1AT rea"tion with the protease implies formation of 

complexes with covered active sites of the enzymes. The 

complexes are stable on electrophoresis, pH 9 to 5, and 

have an electrophoretic mobility intermedic:lte to that of the 

reactants. The mobiljty of the enzyme-inhibitor complex in­

creases suddenly on supersaturation with trypsin. The sta­

bility of the complexes on chromato~raphic and electropho­

retic separatior1 is an inJication of· tt1e firmness of Lhe 

linka1·;e, but tile reaction is reversihle(Ohl:;oon, 1971 a). 

Ward & Talamo in 1973, observed li1al cern from pat­

ients with A1AT deficiency also have low levels of"chemo-
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tactic factor inactivator''. So far, nothing indicates that 

this factor is identical with A1AT. Perhaps both defects 

are interrelated in a more indirect way. In the absence of 

this inactivator, more r,ranulocytes may remain at the site 

of inflammation for a prolonged period, which may lead to 

excess local proteolytic activity. 

In 1974, Heck and Kaplan sho•.;ed that A1AT inhibits 

plasma thromboplas~in, by such an action A1AT could infl­

uence clottinc,. 

Inhibition of microbial enzyrnec such as Aspergillus 

oryzae protease has been observed (Ber.;kvist, 1963). The 

A1A'r bindin,c; provides a mechanism for enzyme destruction, 

Complexes between the enzyme and A1A'l' arc normally not 

detectable in pl.asma (Laurell & Jeppsson, 1975). 

In acute pancreatitis A1AT ~omnlexec appear in the 

exudate from the pancreas and in ascitic fluid, but they 

disappear durinrs the draining- of the fluid through the 

lymphatic syst~m (Laurell & Jeppsson, 1975). Granulocytal 

protease A1AT complexes have been detected ir1 ascitic 

fluid in acute peritonitis, in cerebrospinal fluid during 

leukocytosis (Laurell & Jeppsson, 1';ft5), in the synovial 

fluid in arthritis (Shtacher et al., 1cl13) and in absce­

sses (Ohlsson, 1713). 

Protease inhibitors can inactivate synovial cell 

enzy!iles and so limit their inflammatory action, A1AT def-
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iciency ou;:·ht to facilitate the development of inflammatory 

joint diseases or delay its resolution (Buisseret et al., 

1977). 

The occurence of A1AT in extrahepatic sites may be 

important, since certain protease inhibitors inhibit the 

growth of tumour cells or inhibit the process of transfor­

mation (Schnebli, 1974). 'l'he increased level of protease 

activity in malignant cells might be due to deficiency of 

protease inhibitors in these cell• (Schnebli et al., 1972). 

** AlphCJ-1 Antitrypsin in Human Macrophages 

A1A 1r was first demonstrated in human alveolar macro-

phages by Cohen in 1973, by means of an immunofluorescence 

technique. He r1oted that intensity of fluorescence declined 

over 72 hours ~r1d interpreted this fir1din~ as evidence that 

macrophar·es had taken up plasma A1A'l' which was then gradua­

lly lost from the cells. l'reliminary studies have su,o:gested 

that A1AT is a useful immunohistociJemical marker of histio­

cytes (monocytes/macro pha.<:_';e s) and malit:~nan t turn ours derived 

from them (IsClacson et al., 1981). 

In normal tissues, while certn.in non-lymphoret.icular 

cells such r~T<"L' 1;locytes may contain A1Arr, the macrophaP:es 

are the only lyinphorcticular cells in whicl1 A1AT was con­

sistantly demonstrated. 'l'o confirm the reliability of A1AT 

as a marker or ! 1.isLio~ytes, Isaacson et al., in 1981, stu­

died a wid" varie ly of benign and malil',nant lymphoreticular 



- 6 

cells and tis•ues that have been stained by immunoperoxidase 

technique for A 1A1' and positive stainin,o; was found to be 

confined to histiocytes. 

Immunodiffusion, isotope labellin,o; and isoelectric fo­

cusing studies performed on cell lysates confirmed that +ve 

staining shown by monocytes and histiocytes is due to pre­

sence of A1A'r identical with serum A'IIAT and that this mate­

rial is synthesized by these cells rather than taken up 

from their environment. 'l'lms we can state with confidence 

that the presence of A 1A'r in cytoplasm of malignant lympho­

reticular cello, seen by +ve immunoperoxidase staining for 

A1AT, is a reliable indicator of their true histiocytic de­

rivation or origin (Isaacson et al., 19A1). 


