Blood coagulation cascade
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Vitamin K, is abundant in vegetable oils and green
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leafy vegetables e.g,_Spmach+pwbbage-

g‘gl_lg}g_& 1S synthesized by intestinal flora and 1S AAA ( \ )
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found in animal tissues. Putrefied fish meal is g rich
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Vitamin K,
(phylloquinone)

Sources of vitamin K include tomatoes,
yolk, and liver.

cheese, egg

Breast milk is NOT a good source of vitamin K.
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Qitamin K)is required for post translational

A ANAAA
modifications of several roteins required in the | ( ) H
1}

coagulation cascade. AN
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It converts blood clotting factors (11, VII, IX and X) Viasink,
to the active state. They are synthesized in liver in an R

inactive precursor form.
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1. PrOthronil;" ———=-Gependent activation for prothrombin
M 18 synthesized in liver in an inactive precursor
form called [p

5 b LC-prothrombin. ]
' relprothf?%bmErothrombin precursor) conversion to
prothrombin requires vitamin K-dependent carboxylation
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3. The@arb@m@t@re?mdues are good | 6“5 e
which allow prothrombin (active) to bind (chelate) _cilcgm.
4. Prothrombin-Ca++-complex binds to phospholipids of cell
membraggwhag@rgtwlytivc.onveﬁioﬂ_toﬂmmbjn can
occur. So o WV ombin Convelted vo Wnombiy
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Fur.lctm.n. | | -50C C00-
_ Vitamin K is an essential cofactor for the 4
carboxylase enzyme in specific protein |
molecules such as: ’ ?Hz
1- Blood clo‘l:'ting fgctgrs LILYJL_IX,X) | gg(‘)‘__ NH
2- Bone calcium- _ teins as . alcin. Pt Yole in 183 %ﬂ
3- The product of Growth arrest specific gene  Sood Jlucose Vesed .
Gas6 which is involved in differentiation & development of 3‘;1‘?3‘;
nervous system.

Scanned with CamScanner



A Canberylation 3| (od s Loc 0000020 55 wprol 5 oLl Gt

Yeo. [N . . .
Vitamin K cvccleoh @ SO\A:(CL *8 Qo\r\)o'\f\ A,\\OX\ A\C ( b\CQJ (\bonﬂ\ﬁj
(D v os e Canrie) 4 corton A oMide 3D mngome,g&

Glutamic acid residues of rv-curboxyglutamate of @ A
Factors 1L, VII. IX, X o Factors 11, VII, IX. X TP

v-glutamyl carboxyviase
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Vitamin K epoxide & Vitanin K reductase
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Warfarin inhibits

Role of liver in blood clotting:

1. Site of clotting factors synthesis.
2. Site of bile salts synthesis (to help vit. K absorption).
Liver failure: results in severe bleeding problems.




Anti-coagulants
- Dicumarol & warfarin are anta

coagulants).

- Are used to reduce blood coagulation in patients at risk of
thrombosis. Thus, vitamin K is the(\e/mti@te}co an overdose of

gonists of vitamin K (anti-

warfarin.
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Primary deficiency: rare ; n
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Secondary deficiency: |
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- Fat malabsorption—> N N o
- In newborn who lack bacterial colonization. -\,\\‘i‘e&\a\";ﬂ‘fﬁa Loaay de‘{;‘jr;"ar:@a\%@t

bile Sed i3y gyt ayy

- long-term or high-dose administration of antibiotics (they kill t}ies\:g Q? Nove|
bWe) : vrt\\ro\{?@\ '“\3
- Anticoagulant Therapy. o e QM(\\V:CELQL
- In patients suffering from Liver diseases (obstructive jaundice). ving |
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vicauun n deficiency
Manifested by: -

- Heavy menstrual bléeding.

C\Q/P iC (‘a‘J.B
Diagnosed by:

- Prolonged blood coagulation time: prolonged prothrombin
time (11 PT). [ blood takes 10-13.5 sec to clot],

e o —————————— T

Prevention: single shot of vit. K at birth in newborn.
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The clotting process must be precisely resulated

- Hemorrhage and thrombosis must be regulated by mechanisms that
i\ normally limit clot fo tlon to the site of injury.

Xt ii{ Activated factors are shott-lived because they are dllutedcbsy blood flow,
removed by the liver, and dﬁgr_a@py proteases—s h

lé?

Regulation-Two Mechanisms

%»@fgwﬁ(o,\ switched on by the action of/f mblgm\has_dua] function: ™/ elle. ).

f*dﬁ(;

”‘Br *(Dm\om
g a- It catalyzes the formation of fibrin

Fo\5 b- it initiates the deactivation of the clotting cascade.by Steurryackiakin piokien ¢

2- Specific Inhibitors of clotting factors are crucial in terminating blood
clotting as:

a- Tlssue factor pathway inhibiter-(XFPI), inhibits the complex of

OB OWTE- VIIa - Xa>
Qe o yon Q -.ad

b B b- Anti- wll another inhibitor which is inactivates thrombin,
‘A ey WO:\::{‘ its inhibitory action is enhanced by negatively charged heparin.
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Diagnostic Tests

A- Activated partial thromboplastin time ( aPTT): measures effectiveness

of clotting factors (in seconds) (intrinsic pathway)
It is only elevated in: e

1- Factor X1, IX, or VIII deficiency v (- dous
2-F ac@]h@. or VIII specific factor inhibitor Ad

3- Heparin contamination

4- Anti holipid antibodies ek o Photomelesic

B- Prothrombin time (PT) (extrinsic pathway) chjm‘q‘“)fm\ .
It is only elevated in: " Ceniation W]
1- Factor VII deficiency Ui¥elont Pes
2- Congenital (very rare) Coagufphion L, o

C-
D-

3-Ac lver. disease)

4- Factor VII inhibitor

5- Rarely in patients with modest decreases of factor V or X
Measurement of the amount of each factor in the plasma and aPTT
test performed as routine diagnostic tests for bleeding disorders
ELISA detects the presence of antibodies to clotting factor proteins.
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Molecular basis of some blood clotting disorders
1- Von Willebrand disease: most common inherited bleeding disorder
- The genetic mutations result in inherited deficiency of Von Willebrand

-Ttis associat%%fl_@n_hlmﬂ__gx_injm thus prolomg_
time despite noriiil platelet count
- Because vWF binds factor VIII and stabilizes it, a deficiency of vWF
gives rise to a secondary decrease in factor VIII levels. o W\, S\Q%}hwﬂ
W\ b&u«@ Pedd

Von Willebrand disease types APV Al &
- Gene is located on chromosome 12

2
Gun. @nd type-3, both have reduced guantlgx of circulating vWF m&;e,gﬁ

- Type-1, an autosomal dominant disorder,accounts far 70% of all cases . “d
and the level of vWE in the blood range from 20%-50% of normal. , &% h&?

c\,Mﬂ.(-Tiée-zjs autosomal recessive due to deletions or frameshift mutations  ~,
with total deﬁmencyLaccounts for 5-10% of the cases.
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'T)’Pe'2 IS associated with qualitative defects in VWE, autosomal

dominant due to missense mutations resulting in nonfunctional vWFE

levels. Qmwm_ffuwr \S no\-ﬁwg,ﬂed.&é bdi%f

- Accounts for 20% of all cases.

- Iype 2 is broken down into four sub es: type 2A, type 2B, type 2M

and type 2N, depending on the presence and behavior of multimers

of vVWF. '
- Acquired vWD) This type of vWD in adults results after a diagnosis

of an autoimmune disease, such as SLE, or from heart disease or some

types of cancer. \>5_ SUPrEssion
- Also, it can also occur after taking certain medications. ‘o qene ncods
e oo after oat y
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2- Classic Hemophﬂia%cg

®-wwed Hemophilia A: most common blood clotting defect-permanent tendency
for hemorrhage due to missing factor VIII of the intrinsic pathway or
,  marked reduction of its activity. It is X-linked recessive disorder due to

A X
') {anminversion mutation in intron 1 (5%) or 22 (45%). Nonsense/stop

6?\‘\&\\ .
i~ ey Mutations prevent factor production. Missense mutations may affect

¥=0 > factor production, activity or half-life. Over 600 missense mutations

madwe jdentified
emophilia B: factor IX deficiency (X-linked recessive disorder).

WNRNA_ g
N . . . . . .
C{)\“"’“‘]‘ Most cases associated with point mutations. Deletions in about 3% of
: : N AT, ) <N o1
cases. Promoter mutations in about 2%— R0 n-f%e/.\f \/_\hfb_é Ireleys) éﬁ(j g
- Hemophilia C: factor XI deficiency (autosomal recessive disorder). “terscrefhion
- Parahemophilia: autosomal recessive disorder due to deficiency of <92\Ge)
factor V. L ol dree
- Their clinical features are similar to that of hemophilia A
- The blood level of factor VIII in severe hemophilia A patient is less$2 25+ _

m%\“t)'\ ‘w\ Q%ﬁ mé

&

than 5% of normal.
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Dmbg f ¢ thrombocytopena as Quinine, sulfonamide and other |
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- Heparin therapy, gk

misdiagnosis can have severe consequences. TERES

5- Disseminated intravascular coagulatwn (DIC)

- Disorders ranging fr_om/ bstetric comphcatlons/to advanced
mahgnancy and bacterial sepsis L> common — Temale Mmt’fcasqfccm

- Organ involved release thromboblastic substances, factor X, ij}o\;\ An
endotoxins and cytokines Jstekectom

Q) All increase tissue factor expression.
(1nhibit rotein C activity by suppressing thrombomodulin expression
on endothelium
- Sudder of fibrin thrombi in the microcirculation

- Cause diffuse circulatory insufficiency, in the brain, lungs, heart and
kldneyS ena 5\""8(0(39‘m e TN
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