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1)

INTRUDUCT ION AND AIM UF THE WORK

FroLtein £ 15 a vibtamin Ek-dependgent plasma protein. It was
drzcovered by Stentioll¥74]). It was named atiter a protein fraction

Cpoll C1 obtained atter gradient elusion of a prothromowrn complex

cofwcentr ate.

Frotein L,when act:vated by thrombin and the endothelial cell

1

ofactor "thrombomodulin",1s & ma Jor inhibitor of blood
coafgulation therough selective 1nactivation of tactor VilWalker et
al .,1?97%land +actor VIlI [Mariar 8t al.,i196l]l.Furthermore protein
L oFrnerates a podent bhbrinolytic activity 1 the plasma [Comp and

Esmon, 19811.

The nephrotic syndy Ome Moy e complicated by a
Lt coagul ab b e sLlaliz Hetwe 1 b ivay Lier comp lioate] Dy thrombotic
eplwades of the venous of arteri1al circulation [Strauwss et al.,
19871.FRecently association between deficiency of protein € and
thrombosis has demonstrated the ciinical importance of tihas

proterln.

Thie  aim of tins Stwudy 15 Lo 4160 oul any association between

the hypercoagulable state 1n nephrotic patients and protein C.

N
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1.2

FROTEIN € STRUCTURE

1

Human protein C {FLC) 15 a vitamin K—-dependenit glycoprotein of
a mol.wbt.which eguals 42.000 that carculates in the plasma as an
inactive zymogen at a concentration of 4 ugsml iGraffin et
al.,i17?d2]. When activated 1ts mol .wt. 15 S54.000 ([(Walker et

al ., 197 1.

S5tenflao,f1%?467 during his work on pc,iound that on reduction
of pr,itwo bands appeared with apgarent mol.wt.of 21,000 and 35.000
He termed one as light chain and the other as heavy chain , that
are  linked togelher Dy tnlervharn dis=uwlfide bonds. In order to
determine  wiinch ot the two whains conlaianed the La++ binding
Qrps, the electropiur etic mabslilires of Lhe isolated chawlns were
analyvsed by agarose yel eleclrophoresis both with and without Ca
ins. The heavy chain produced a smear on electrophoresis,probably

tue  to extensive  agoregal 1o, whereas the Light chain produced a

distant hand.

Recently .a single chailn pc was 1solated fraom the plasma. It
has the sSame enzymatic properties and also the same mol ecul ar
welyght of Ehe doubile cheaein pr. bl presents 104 of the whole plasma

prt P fesdar e e ol o, BTHTT Mur l wr 1YWH0GT.
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Both human and fovine pc are simlar structwally and
functionally,but each 1s species specific [Marlar et al.,1982]
they ditier 'uniy in  thewr cabohwdrate content and aol.wt.The
carbochydrate content ot human pc equals 23 % ot the total mol.wt.
[ tisi1el,1972],while 1t 1s 18 % of the total mol.wt.of bovine pc

iki1s12l and Davie , 1vB811.The heavy chain o0f human pc has a

nol . wt. of #1.000 and that of the light chaln is 21.000

Lk1s1ei  i97V9%] while the bovine pc heavy chain 15 of a mol.wt.

43,000 and light chain 2Z.000 [Kisaiel and bDavie, t9811].

The heavy chala has 260 amino acld residues and has three
carbohvydrate side chain at residues aspargine 93,154 and 17Q
[Stenflo and Frealund, lY¥8Z1. When pe 1s activated by thrnmbin, an
argLnaine (12} — leucidine (13} bond 15 cleaved (kisiel, 19793 apd a
tetradecapept s de OF [11VY 05 S S L) 1% rejeased Lklisial and
bavie, I¥H]1 ] which 1 present 1n the heavy chain,1.e., the heavy
chain caontain the active part ot the zymogen LStenfio and

Frenlund, 196821.

Tha light chain #was 153 amino acld residues and has one
carbohydrate side rchain at aspargine 97, All the eleven {113
fgluiaumyd raesidies A E carboxyl ated as&Lcarbuyglutamic acid
residues  and are present tn the region ( 1—44 ) amino acid . This
part ot the molecule 1s involved 1 calcium medi ated phospholipid

binding - The disul¥ide :nteraction bond of the light chain lies

at cvstein (.17% ) residue. L Freanloand and Stent la, 1982;1983].
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14}
FHYS10LOBI1CAL ASFECTS OF FC

A BIOUYNTHESTS AND SLECKRETION OF PROTEIN C =

The Jliver 1s protbably the si1te of synthesis of pc,as its
concentration was wery low 1n patients with chronic liver diseases

[ Marnnuccr and VYigano, 1952 1.

Fair and Marlar ( 1¥Yd6 ) , reported that tactor Vill, PC ,FPC
inhibitor and protein S are synthesized by hepatocytes and that
each molecule represents 1ts plasma protein counterparts
structurally, 1mmunochemically and functionaliy. The authors noted
that FL 13 sSyuiheslsed and secrelfced as 4 single chdain molecule,
[EREN e consl atent wWirbth tThe recentiy reported data from

recombirnant deoxyribonuclelc arid cloning . 1ndi:cating that PC 1s

=

h
transcrined as . a single eontiguous messenger ribonucleic acad [

Lowny et al.,.1¥84 1 .- Bl the molecules 1n PO appear to be the
products af  analrvidual genes L[Fawir and Mariar, 1986 1. The half
-"II*E cf FC = & —H hours | sWiddershoven £t al..,iYd7 1.while that
wof aLtivated FLU = 1o - 1% smanuwies | Lomp 2t al., 1¥Y8Z2 1. Both PC

and faistor %11l have high secretlon rates . relative to tactor X ,

A PLoand taclor Vil have shortes hal v -1l ves.,
The secreticn of FC and protein 5 are reduced by warfarin

l1ke drugs wWhale PC inhibitor 15 nat atfecten. This decrease of 'PC

and protein 5 secretion wmay be due to a gecrease 1n the synthetic
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rate and an increase in the catabolic rate may also occur and need

to pe ainvestigated . Vitamin K did not significantly increass

v

provimg Voo f these meleroles L Hair and Mar lar . 19%H& b,

(B} ACTIVATION OF FROTEIN C :

FC 1s actaivated by thrnmh1n- ¢ thrombomodulin , a grotein
present on the endothelial cell swrtace ,acts as a cofactar in
this reaction [ Horellou et al.,i984 1. Factor va lactive v ) and
thrombomodulin  have beens +ound to acceierate the rate of FC

activation [ Salem et al.,i1984 1.

¥ THRUMBOMUIDUL L BENERAL CHARAGL TERS

Thronpomoduiilin  nas a molecular werght ot 74,000 [ Esmon &t
al., 98y d - lts mighest comtent 15 in the lung and the glacenta
brvat 1t wats  Aaloen et e bed i Lhe  upleen « the pancreas, the

kidney,.the i1ver, the skin, the heart and aorta. It 1s ansent from

the brain. The physiological significance of 1ts lack 1n the white

1

and the gray matter 1n the b&rain 15 uncertain. Ferhaps the
possibility of aintracranial hemorrhage 1s so threatening to
SUF vl val that th&e malecuis 15 not contained in vessels that are
within the substance of the brain. However ., basilar and internal
caroti1d arteries.plra—arachnoid and choroid plexus which supply the
brawn cnntaln thr ombomodul i L Ishii1 et al., 1986 1 . The human

plasma  and  wrine cnibain s Guluble torm of thrombomodul 1n and
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appear (o be smailer than cellular thrombomodulin [ Ishiy and

Majerus , 1985 1.

T THE ROLE OF THROMBOMODUL IN

THROMEBIN — THROMEOMODUL TN COMFLEX =

Activated PC must be proteolytically artivated to function as
all anbrcoagul anlt L Marlar et al ., 1¥HY J. #lthough thrombin can

activate PC , the rate of activation 1s rather slow [ Kisiel ,

779 1 and nhibited further by physiological Ca++ concentration
tesmon et al., 1785 1. As a result littie FO 15 activated when
rlowod Ciots an vitro | Galem et al., 19835 ib. VThrombomodulain {forms
a 111 complex with thrombin and this complex raprdiy act:#ate PC

[Esmon et al., 1983 3., The following model 1s suggested by Comp et

vl - T TR R Laer 1L s Vol ey 2 D wdg. | 1 1.

FL activated P — lnduction ot fibrinolysis

%\ﬁ%\\\\\\\\i T 1\\\\9ﬁnt1cuagulant activity.

Thrnmbln-—_} Thrqnbin

Thrombomodul an

Endotheli1al cell sur+ace

Fig.{1]1:A proposed model for in vive FC actavation [ Comp et al.,

1982 1.
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