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Micro-Particles and Fibrinolysis

> Are two major biological systems objectivating
and regulating the state of body’s functions.

> Microparticles, consequence and cause of
disease, contribute to its « evolution ».

> Fibrinolysis is a « multi-function » system, of

difficult laboratory evaluation, involved in : —
brain/knowledge; fertility; malignancy;
thrombosis/reperfusion.
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Fibrinolysis Functions
Neurologx Sbrain!
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Fertility —
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Cell Remodelling
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Fibrinolysis

> Fibrinolysis is a key system in life, probably

still under evaluated.

> Important (but occult?) function in regulating

>

many biological functions.

Diagnostic and prognostic value for the major
parameters (tPA, PAI-1, uPA, uPAR...).

Diagnostic potential of other factors (TAFI, =

OAI-2, MMPs, TIMPs,....). .
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Blood Clot: The Fibrinolysis Target
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FIBRINOLYSIS IN BODY

> Intra-vascular: Mainly triggered by tPA
p—

\ Plasmin = Clot dissolution

Body defence against thrombosis, Recanalisation, Thrombolytic
therapy.

> Extra—vascuﬂlqr: Mainly triggered by uPA

. —_
Plasmin = MMPs =7/

Matrix degradation and Tissue Remodelling
(Cancer/Metastasis;Fertility, Cognitive functi
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FIBRINOLYSIS REGULATION

> Highly regulated biological system

O\

Early Progenitors Cells in later stages
release tPA secrete uPA

> Equilibrium between Activators and Inhibitors

N\ o

Intravascular Extravascular N
tPA-uPA/PAI-1 .
Plasminogen/a2AP/TAFI/HRGP/

MMP2-MMP-9/FIMP1-
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FIBRINOLYSIS ACTIONS

TIMPs
—

PAI-1
f Extra-vascular

Pm
Plg E
' Clot !
tPA Al-1
==

02AP/Plg Pm-o2AP Intra-vascular =

HRGP 1 \

MMPs
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Schema of Fibrinolysis

t-PA-PAI-1
complex

ﬂ@

Plasminogen
activation

|

-Hﬁ, F'Iusmlnuga-n—h- Plﬂsmm_'_i.r-_,“a
=N e

Soluble ”%-E,{uﬂsvﬁgkqd:fm \

F'hr'nmnn fibrin _'_;H fibri
e Factor Xl
Formation ' %
«+— of insoluble T T gt Ea
fibrin & 4-,,"
- ..
: Factor Fibrin- "
Thrombin — " degradation
roducts
P Form AH100
03-2009
l 7768 Service Center Drive « West Chester OH 45069
- Phone: 513.770.1991 Toll Free: 866.783.3797  Fax: 513.573.9241 Email: info@aniara.com =
WwWww.aniara.com



Toshiba
Footer


tPA concentration in the micro-environment
and in blood circulation

Clot tPA-PAI-1
Trace
PLT PAL tPA Amounts
(N) Free tPA
PAI-1
(liver) 0L22AlvlP T
: T
C1-INH a2AP, a2M, C1-INH
—_—
N\ =/
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PAI-1 in blood vessels

PAI-1
PAI-1
tPA
uPA tPA-PAI-1
* . uPA-PAI-1
PAI-1 (VTN) PAI-1 (IN) Latent PAI-1
(liver) PLT
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MAJOR DIAGNOSTIC FIBRINOLYSIS

ANALYTES
INTRAVASCULAR (PLASMA) EXTRAVASCULAR (Tissues)
o tPA o« UPA
« PAI-1 « UPA-R
o UPA
R . PAI-1

» MMP-9 « MMPs/TIMPs )
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FIBRINOLYSIS IN BRAIN

»tPA Involved In knowledge and protects
from Alzheimer disease (tPA knock out mice
model).

» When excessive in brain, can contribute to
matrix degradation and anevrysm.

> Reactive fibrinolysis to cerebral thrombosis
contributes to brain damage in strok

—
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Yin and Yan effect of tPA in brain

Matrix degradation (negative)

tPA

tPA \

Reperfusion (positive)
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Clinical applications of Fibrinolysis

» Metabolic Syndrome (X-Syndrome)

» Diabetes, Type |l (not affected by Type I)

» Cardiovascular diseases (predictive value of tPA,
PAI-1?, ...)



Toshiba
Footer


ISSUES IN EVALUATING FIBRINOLYSIS

» It Is a site targeted activity, promptly
iInhibited out of this location.

» Promoted and Inhibited by locally
secreted factors, present at high
concentrations « only at these sites ».

» Very low residual active factors Iin blood <=
circulation, and at low concentrati OAS

burgh M , 2009
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Microparticles as diagnostic markers

\V] C
3\90 Q(s
Hypercoagulability Endothelium /
Inflammation Platelets
S T —
Infection R B C

———— wee NG

Edinburgh March, 2009
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Microparticles

» Long shelf life (=~ 6 days)
» Bind to Annexin V

> Released from many blood cells

> Bear CDs, TF, TM, GP llb-llla, ...
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Cellular origin of microparticles

» Platelets (activation of coagulation)

» Endothelial cells (auto-immune
diseases, TTP, activation of coagulation)

» Monocytes (Inflammation, infection, ...)

» Leucocytes (inflammation, ...)

» Lymphocytes (diabetes mellitus,...) (&)

» Tumoral cells
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GENERATION OF MICROPARTICLES
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Platelet activation

Resting Activated

Edinburgh ManchiF2009
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Platelet activation

Resting Platelet Activation
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Haemostasis and cell membrane remodeling

Vesiculation
MP |

Pro-inflammatory,
Pro-apoptotic,

>
Procoagulant

Stimulus f [Ca®] mm Cytoskeleton proteolysis
« flippase » activity, —

p« floppase » activity -

n_vivo cell a ;‘

Edinburgh March, 2009
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Characteristics of MPs

» The general consensus is that MPs are small:
0.1 to 1um.

» Microparticle membranes consist mainly of
lipids and proteins.

» Expose the anionic phospholipids: PS.

» Express membrane antigens that reflect their
cellular origin and the cellular processes =
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PATHOLOGICAL MICROPARTICLES

Myocardial Diabetes

Cancer
infarction

/‘ Paroxystic Haemoglobinemia
\ P

Hypertension

Microparticles
— /N [ T~

» Preeclampsia

<« =
Acute Coronary ~ fypeII &)

Syndrome / \ / \ Diabetes

I e pSi
pe I Diabetes : upus HV ) m .
' JAm. J. Physio

Edinburgh March, 2009
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Microparticles

Cause and consequence of disease states

Vs
\

Procoagulant
Pro-inflammatory
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Clinical usefulness of MPs study

» Modulate the Hemostatic balance and can cause its disruption.
» Procoagulant MPs in Inmune-mediated Thrombosis.

> Procoagulant MPs in Atherothrombosis.

> Angiogenesis and MPs.

» Circulating MPs : Effectors in the Tuning of Thrombotic Propensity
Associated with Cardiovascular Risk. .

> Pharmacological Modulation of Circulating MPs.
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Clinical applications of MPs

» Prognosis of myocardial infarction.

» Follow-up and therapy monitoring of
patients with myocardial infarction.

» Prognosis of reccurrence risk.
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Pathological variations of microparticles

» Elevated in M.Il. (x2 to x10)
» Elevated in cancer (predictor of metastasis?)

» When Elevated, can predict vascular
complications in diabetes

» Elevated in haemophilia (x10)
» During Novoseven (Vlla) therapy
» Correlates with severity of hypertension .
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MPs can be
measured in
atherosclerotic
plaques...

... and in Blood!

Edinburgh March, 2009

Leroyer AS, et al. J’JAm Coll Cardiol 2007;49:772
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Evaluation of Microparticles

> Flow Cytometry:

o Only « large microparticles (> 0.4 ) are
measured (size, content).

o Characterised by antibody/label used.

> Activity/lmmuno-Assay:

o All MPs are measured (including < 0.4 or 0.1 ul‘\

o Measurement of associated procoagulant )
activity (PS equivalent). —— *

ification of.cell-origin withdieAbs
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Microparticle measurement

Different methodologies are available for
MPs determination:

e Flow cytometry relies on the antigenic
composition of MPs and allows them to be
enumerated according to their cellular
origin.

e ELISA capture with Annexin V or antibody
and determination of procoagulant activity: -
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Microparticles in Fibrinolysis

» Elevated PAI-1 induces an important release of
endothelial MPs with procoagulant activity.

» Cancer cells release microparticles exposing TF,
or uPAR-uPA.

» Chemotherapy generates microparticles from
tumoral cells, possibly inducing fibrinolysis

(ovarian, prostatic  malignancies, accute=-
promyelocytic leukemia,...) and/or thre
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Endothelial MPs

Taraboletti et al. Am J Pathol 2002
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Fibrinolytic Markers and Microparticles
in Cancer

» Cancer cells promote fibrinolysis for
migrating, producing metastasis (UPAR-uPA
and MMPs mediated).

» Fibrin protects from tumor growth, but also
protects malignant cells from host defence.

» Fibrin attracts EC and favors angiogenesis =
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Emerging markers of tumor
Invasion

They bring complementary information on disease activity
to usual cancer markers:

» Measured in tissue extracts:

uPA

PAI-1 } Breast Cancer, many tumors

UPA-PAI-1 complexes

TF } Many Tumors (lung, panceatic, gastric,....)

: =)
> Measured in plasma: \&=)
MMP-2
MMP-9 : :

TIMP=1

MIMIP=O=THIVIE*CompIEXES
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Conclusions

» Fibrinolysis and Micro-Particles are emerging or
«rediscovered» body’s functions with multiple
Impacts and implications in diseases.

» Their laboratory exploration can contribute to
management of pathology and therapy
monitoring.

» Understanding their mechanisms of action Is
useful for new drug developments. (@)

» High potential, in clinical practice, rf
pre-analytical variables-are well-co ro1 /

. N
i) 2yi
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