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levels of fibronectin were reported 1in patients
developing septicemia following major surgery and
burns, considerable interest was focusegd at the
possible role of fibronectin in host defence
mechanlism. However, so far it is $till noet clear
whether the depression of fibronectin levels reported
atter Furgery really predisposes to septic

postoperative complications.

The reasons for the rapid postoperative decrease
in serum fibronectin levels may be multiple ( Hogstrom
et al., 1985). An increased proteolytic degradation in
combination with decreaszed synthesis may be
responsibie,. However, theéere are reasons to believe that
sequestration of fibronectin at the site of tissue
injury i the main mechanism behind the reduction of
fibronectin levels (Gauperaa et al., 1985). This
sequestration of fibronectin into damaged tissue may be
of benefit Ffor normal wound healing, as it  helps
¢clearing the wound tissue debriz Dby monocytes and
tissue repair by fibroblasts. Af wounds and traumas are
known t¢ contain many <cellular and monocellular
matertals which need to Bbe cleared off pricr to

complete  healing, a suspected relationship may exist
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between plasma fibronectin levels and the process of
healing. The alm of this work t2 to determine the
filbronectin levels 1In patients eXxpgsed 1o ma2jor
surgicat interference to find out 1f there iz any
relationship Dbetween extensive healing process and

Plasma fibronectin levels.
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i, REVIEW ©OF LITERATURE
1. FIPROMECTIN, GEMERAL COMNSIDERATIONS

Distribitlon:

Fibronectin iz a major glycoprotein found 1n
extracellular space of most body tissues, Dblood and
cther flutds, It has been knﬁwn by many other names,
including celd-insoluble globulln, gurface Dbilnding
opsonic protein, antigelatin factor, large external
transformation sensitive (L.E.T.8.) protelh and cell
surface protein, It cccurg in both scluble ang
Insoiuble forms. Inscluble fibronectin t& found in
connective tissue and is associated with Dbasement
membrane, Solubte fibronectin 1% founmd in plasma
{Mosesson and Umfleet, 1970}, amnlotic fluld
{Chen et al., 1976), geminal +fluid (Vuento et al.,
1980; Gressnet apd Wwallraff, 1981}, Joint fluid

(Carsonsg et al.,, 1931) and cerebroxplinal fluld {¥artio

et al., 1681},

Plasma fibronectin has been descridbed in 1948 as a

major contaminant o¢f +fibrinogen {Morriszon et al.,
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1948y, It s found in granules of platelets and may
help to mediate adhesion to collagem ang artificial
surface., It 13 syntheslized by endothelial cells and s
a component of subendothelium and may contribute to

thrombogeniclty of subendothelial connective tisxue.

It ig derived from hepatocytes. Patlents with
decompensated clrrhosis (Matsuda et al., i98z) or
fulminant hepatic fallure {(Gonzalez &t al., 1%82) have

low concentration of plasma fibronectin,.

The fate of fibrenectiin leaving the circulatier 15
chscure, Immunof fuorezcence and tissue extraction
studies, however, 1lndicate thatl some of the prctean is
depostted in extraceliular matrices. Fibrons Lin
concentration vartes among individuals and femaleg tend
to have lower concentration than mates. Its
concentration 1l norma! in pregnant women put the
concentration can lncrease 2everal foid jn recy-~—ént
cholestasis of pregnancy. New born have 35% of the

-

normal adult concentration of plazsma fipronettin

(Mosher, 1984).
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Structure:

Fibronectin iz a modular with multiple binding
sltesn, It is compaosed of s=ubunits that are
approximately 2000 aminre acid residues and 5%
carbohydrates. Apnalysis of the amino acid 2equence of
the gubunit and ¢f the nucleotide sequence of the
messenger RHA and genomlic DMA that code for the subunit

are incomplete.

Fibronectin i3 a paradigm of molecular protein
(Fig. t). The gene fo¢r fibronectin is composed of more
than 40 exXons and 40 introns. The introng are varliable
in silze where as the exons are of constant flze each
able to code for a sequence of 45 to 50 aming acids
{Hiranc et al., 1983)}. Plasma fibronectin synthesized
by cultyred cells are dimers of subunitsz held together
at the exXtreme carboxyl terminaj end by a pair of
diszsulfide bonds {Fig.t.) . When depozltied on a surface
and analysed by electron microscopy, plasma fibronectin
leooks 1ike a "V" with two arms of length 2X80 nm  at
angle TG degrees. Areas of the arms bind Lo one or more
substances o¢f blological interest. The amino-terminal

region, composed of Ffive blocks of the 45 residue
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homology, binds to fibrin, heparin ang sStaphyloecogcus
dureus. An adjacent regtion, composed of =21% blocks of
45 residue homology, binds to gelatin and collazgen., The
carboxyl-terminal region compozed of three blocks of 45
residue hom¢logy bDinds to fibrin, whereas several
btocks of 90 reszidues homology binds tTo° heparin

{Petersen et al., 1%83).
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Fig. 1 : Schematic diagram of disulfide-bonded
fibronectin dimer (after Mosher, 1984,

A. Cell adhestion and spreadging.
Collagen binding.

Fibrin binding.

Gelatin binding

Heparin binding.

Binding to staphylococcus aureus,.
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In addition, fibpronectin has been reported to bind
to complement compenents (Menzeli et at., 1981 Bing &t
at., 1982 and Pearistien et al., 1982), C3 (Hautanen
and Keski, 1983), Streptococcl (Beachey and Simpson,
19827}, virat giycoprotein (JulXunen et al., 1983),
Treponema pallidum (Peterson et al., 1383) and various

carboxXyl-group medified proteln (Yuento et al., 1982).

Functlon:

Fibronectin iz important for tissue remodelling
and wound Thealing. In healing wounds and areas of
inflammation, there are at least three sources of
fibronectin. Plasma fibronectin is deposited as part of
the blood clot (Grinnel and Feld, 1981) and acgcumulates
at times of Increased vascular permeabllity {Clark et
al., {961). Fibronectin s zlso produced by cella of
bloosd wvesgsels 1n response to injury (Clark et al.,

1982},
Fibronectin may play a number of other roles in

tissues. For instance, it 18 required for optimal

macrophage immobitlzation by migration inhibitory
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factor (Remold et afl., 19561) and i1t stimulates the
production of a cell growth factor by monocytes and
macrophages (Martin et al., 1983}, It enkances
expression of FC recepteors by monocytes and macrophages
(Bevilacgua et al., 1981) and allows these cells to
ingezt particlies copsonized with €3 b (Pommier et al.,
1583}). Finally. fibronectin coats celluiar and tissue
debris e.g. in the uterine lumern after parturition
{Grinnel et al., 1982) and may play a role in the
removal of this debris by phagocytic cells (Saba et

al., 1%78).

Plasma fibronaectin concentration is depressed

during stapvation (Dillon et al., 1982 and Scolt et
al., 1982), profound livepr fajlure ([(Matsuda =t al.,
1982 and ©Gonzalez et al., 1952} and defibrination

syndrome (Stathakis et al., 1951), Repletion of plasma
fibronectin either 1n the form of cryoprecipitate or
purifted protein may serve defectis of phagocytosis in
severely 111 patients {(Rubli et at,., 1983; Mosher and

Grossman, 1983},

Fibronectin interacts with collagen , fibrin anhd

heparin and functions as both an adhesive (Grinnel,
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