EANEANNL

Effect of Chronic Venesection on
Flagma Pibronectin

Thesinm
Submitted in partisl fulfilment of
Master Degrees in Clinical Psthology

By

Somaysa ¥ohsmed TFilhamy
M.B.B. 'r:b.' ]

Superviscfs

Prof, Dr. Tarif Hemza Sallsm
Prof. of <Clinical Pathology
Faculty of Medicine

Ain Shems University

Prof. Dr, Aleys Badek Moptafs
Ass, Prof. of Clinical FPathology
Faculty of Medicine
Ain Shams University

, , , . RJ .
Central Library - Ain Shamslggglersny _ 5 j /

QR J



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGEMKRT

I would like to express my deepest gratitude
and my mincere thanks to Prof. Dr. Terif Hamza Sallam,
Prof, of Clinical Pathology, PFeculty of Medicime, &in
Shams University, whoe offersd me the encouragement,
the generous support, suggestion and planning of this
study. His precious guidence and continued supervision

wore kindiy given throughout this work.

I wish to expresa my sincere thanks to Frof,
Ir. Aleya Sadsk Mostafa, Ags, Prof. of Clinical Path-
ology, Faculty of Medicine, Ain Shams University ,
who offered nuch of her time and experience for providing

me with advice and suggestion. Thanks for her kind
supervision throughout this study.

Thenks to every one who helped me to brimg his
gtudy up to light,

Bomaya Mohamed Elhamy
1988

Central Library - Ain Shams University



CONTENTS

Intrﬂduﬁtiﬂn PRSI R B R B BN O B B R N R R BRI BN
Heview of liferature
- Structure of Fibronectin sesssavesove

- Prﬂpﬂrties of Fibronsctin sessvssssee

- Plasma fibronectin irn theraputic plasma

Bxchanga PRI R I I B B BN BN BN B N B R N BN BN BN

- FPlasma fibronectin in hemorrhagic shock

and 6tarvation seeicsecesvssscsvovene

- Flasme fibronectin in hemopathic patients

- Flasma fibronectin in sicklie cell

anaamia AFE IR EF AR ES SIS SRR TES RS AaR NS

- Flasme fibvronectin in severe infectious

purplwa LA R R N NN N EFRENNEEENERENNNE N NENNNREHN]

- Hapmostos1lg seevsvscossscsasscsnnansa

Material and Methods eessecesssseesssscnss
HeSult3 secesesssessccsssanvsssscssassccss
DiscusSaion seicececvrsrsstessasssnranesnans
Sumcary and Conclusion® cessssssessssscecs
HoferonCes sessscoasscsocnssssssscrssseesa

Arabic Bummary lilt‘il;.l..ltﬂii“".l..‘

Central Library - Ain Shams University

Lage

25

27
29

3

32
33

39
43
47
53



INTRODUCTION

Central Library - Ain Shams University



INRODUCTION

Fibrenectin is & large glycoprotein which is
found in blood end other bedy fluids. 1t has been known
by many other names, including cocld inacluble glcbulin,
o< 5 surface binding opsonic protein, antigelatin
factor, large external tramaformation sensitive protein,
and, cell surface protein (Mosher, 1983). It is also
found in << granules of platelets and platelets
contain about 0,5% of the blood content of fibronec-
tin , vhick is released when platelets are stimulated

with thronbin or cellagen.

In addition to its interaction with collagen,
fibrin and heparin fibronectin interacts with othar
coaponents of the nmemostatic and fibrinolytic system,
Fibronectin is a substrate for thrombin, plasmin and
factor XIIXT a {Mosher et al,, 1975). It enhancses
activation of plasminogen by urokinsse (Iwanaga et

al., 1978).

Plasme fibronectin is a major opsonin for cells
of the mononuclear phagocytic systems, facilitating
the ¢lesarance of particulate materials from the

circulation,
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following major surgery or major traums and in severly
ill patient with evidence of D.1.C and acute leukaemia,
the marked increase in fibronectin is fournd in desap
dermnis of scleroderma skin, par8llel to the increase

in collagen.

kepeated vensection results in loss of many impor-
tant materiais from the ccllected blcod, on the contrary
compansatory increase in other materiala according to
the relative rate of leoss, Many changesa in the haemat~-
clogical and immunological findings were reported in
relation to repeated vensection, the results in these
reports point to & probable chacge ibn plasma fibronectin
being an important hasmatological and immanological

factor,.

80, the aim of this work is to determice the plasma
fibronectine level in fifteen subjscts exposed to
repeated dlood donation and als¢ in fifteen normal

control us.ing single radial immuncdiffusion method.
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REVIE¥ OF LITERATURE

Btructure of Fibronsctin

Structural studies cof fibronectin derived from
cell surfaces, tissue culture medium or extracellular
fluids pointed to the presence of mclscular heterog—
encity {Chen et sal., 1977). Despite this, the outline

of basic molecular architecture can be shown (Fig. 1).

Plasme fibronectin molscules have & molecular
veight of 450,000 Peltona and cowmposed of two aimilar
but non identicel polypeptide chains with estimated
molecular weighta of 220,000 and 230,000 (ifcsher,
1975), Tone two chains sre disulfide linked at the
carboxyl end of the molecule (Balian et al., 1979).
Intrachain disulfide bridges sre clustered in the
terminal thirds of each chain, most of them located
at the amino terminal end (Iwanaga et al., 1978).

There is alao & significant number of free sulf=

bydryl groups. (Pearlestin et al., 1980).

.

Structural Mcdel of Flasma Tibronectinsg

Most circulating molecules are composed of two

more or lesg identical chains of approximate molecular
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terminal end by disulfide bridging (B<S). The NH,
terminal is designated pyrrolidine carbexylic acid
(PCA). The general location of interchain disulfide
bridging is also depicted as are the &pproximate
locations of sulfhydryl groups {SH), carhohydrate
groups (CHO), and collagen-binding, fibrinagen binde
ing, cell hinding, cross linking and heparin binding
gites. The dashed arrow indicate & region in the dimsric
molecule which is cleaved during the course of

hydrolyais by several proteolytic enzymes.

Sgverel minor fibronectin componeants of smaller
size than the two chaln structure have been identified
in plasma wolescules and most of them renge in size
from 235,000 to 146,000 Daltons. It may be derived by
cataholic processes from large parent molecules
(Chen et al., 1976}, and it is not yet known whether
the degradative processes, they appear to reflesct,
occur intravascularly (Mossessacn, 1980). Fisaxza
fibronectin contains also 5% carbohydrate (Fukuda and
Hakemeri, 1979), All oligosaccharide units are linked
to the peptide backbone by asparagine residues st
4=6 sites along the middle portion of the peptide
chain (Ysmada et s&l., 1977). The major sugars in
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plasma molecules are mabcnase, galactose, N-acetyl
glucosarine and sielic acid (Fukuda and Hakomeri,
1979). It was suggested that carhochydrate fraction

may serve to increase fibronsctin resistance to prote-

olysis {Fukuda and Hakomori, 1979).
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SYNTHESIS AND EIRETIC

Altoough many cell types have the capacity to
synthesize Tibronectin evidence suggests that most,
if not all, circuleting fibronectin is prouuced by
nepatocyte {Gonzlez et al., 1982).

Radiolabelled plasma fibronectin is cleared
from the circulaticn in a complex manner after intra-
venous injection, Half life of it 24 to 72 hours to
be estimated, The fateas of fibromectin leaving the
circulation are obscure., Immunofluorescence and tissue
extraction studies, however, indicsate that some of
protein is depvsited in extracellular tissue matrices

{Shermen and Lee, 1982).

Fibronectin either in soluble or matpix form
is sensitive to neutral tissue proteinases, Destruct-
ion of Zibronectin may be c¢ritically involved after
magt cell activ.ation and in jnilammatory conditions

in vivo (Alan et &1., 1981).
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Fhysical Properties of Fibronectin

Plasma fibronectin is a large glycopretein hav-
ing the ability to bind to cellagenous constituents
of connective tissue, Ho the imtracellular macromol-
ecules and DNA, to the plasma protein fibrincgen and

auyloid component and to the surface of bacteria and

"

gukaryotic ¢ells (Mcssesson end Aurani, 1980). These
affinities provids & mechanism for its postulated roles
in wound healing and in reticulesendothelial clearance
of circulating particles, clot remnants and cellular

debrie {Saba and Jaffe, 1980).

Fibronectin levels are known to descrease follow-
ing dissemenated intravascular coagulation {Mosher
and %illiams, 1978), blunt trawsa, burn injury, sur-
gery and particies induced reticuloendothelial block—
age. Depletion of fibronectin in animals by injection
of antifibronectin antisera results in diminished
ability te survive trauma or bacteriel sepsis {Lanser
and Saba, 1982). Decreased lcvels of fibronectin
have been ccocrrelated with depression of phagocytic
clearance cepacity by the reticulcendothelial system
(Saba, 1970).

In animals intravenous adminsteration of purified
Central Library - Ain Shams University



homologous fibronectin after aurgery has been reported
to reverse post operative phagacytic depression

(Saba, 1980). So, in human plasma cryoprecipitatae
cbtained from blood banks is used as a rick source

of fibrooectin in attemps tc restore R.E.S, funchion
and prevent organ failure in septic burn, surgery

and treuma {Saba, 1978).

The sdninstration of purified fibronectin would
avold overloading the patient with unneeded plasma
proteins such as fibrinogen a&and would render the res-

ults less ambiguous,

Biological aptivitiea of the fibronectin

Fibronectin is a B-globulin with a éedimentation
coefficlient of about 13 and & molecular mass of 440
kilodaltons. It is composed of 2-2.2 X 105 dalton
aubunita,. Fibronectin conc. in normal serum 20% to
50% less than in plasma. Concentration of f£ibrinogen
in plasma is 2400 Ug/ml., of which 100% is incorpor—
ated into the clot, that of fibronectin which incer-
porated into the clot ig 35% and that of o 2 pianin
inhibitor in plasma of which 24% is incorporated into
the clot,
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