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Substrate for thrombin and Increases viscaocity Platelet aggregation
final step in coagulation cascade by cross linking platelets
Represents a major - FIBRINOGEN » Modulates endothelial function

acute phase protein

Interacts with binding of plasminogen Promotes smooth muscle proliferation
to its receptor and migration

Results in fibrin which binds to lipoprotein and LDL
and retains the lipid moeity in the plague

Figure 1. Plasma fibrinogen, thrombogenesis and atherogenesis.
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Mit nem magyaraz meg (in-vitro szinten!) a Schmidt Morawitz kaszkad ?
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3 lancpar (2 alfa, 2 béta, 2 gamma)
Jelent6s genetikai polimorfizmusok : gamma ' és béta

A harmadlagos szerkezet dontéen befolyasolja a thrombinhoz valo
affinitasat és ezen keresztul az alvadasi képességét



Figure 3. Main plasma forms of fibrinogen
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Bars indicate relative size of fibrinogen Aa, B3 and vy chains; hatched
bars indicate elongated sequences.

A Fbg. Szintézise
utan poszttransz-
laciosan modosul
meéreteiben.

Egy minta ezen
molekulaformak
keveréke. Az
aranyok
egyenenkeént
valtozok . A
nagyobb
molekulak
gyorsabban
alvadnak. Az
Ooregedéssel az
eloszlas a nagy
molekulak fele
tolodik el.



T L*

Clotting time
" r=-0.395
|

A fibrinogén molekula
eloszlasa az atheroszklerdzis
egyik rizik6faktora. Sajnos ez
a mért alvadasi sebesseéggel
csak gyengén korrelal, mert a
laboratériumban alkalmazott
un. Clauss modszer sem az
eloszlast nem tukrozi vissza,
sem a valddi koncentraciot.
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Fig. 3. Clotting time analysis in relation to aging. Turbidimetric analysis of fibrin
clot formation was performed in a microplate using isolated fibrinogen at a final
concentration of 0.8 mg/ml After thrombin addition, microplate was immediately
placed in a Victor*V multilabel reader. Optical density was measured at 350 nm,
every 10s. Clotting time for each sample was calculated as the time reguired to
reach a midpoint between the minimum and maximum optical density. r- Pearson
correlation coefficient.



A konformaciot befolyasol6 szubsztituciok normal korulmények kozott;

Glikozilacio, foszforilacio, tirozinilacio

Patolégias modosulatok:
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Fig. (2). Non-enzymatic condensation of glucose with a lysine resi-
due in a protein - the first step in the Maillard reaction.
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Fig. (1). The reaction of homocysteine thiolactone with a primary
amine. The most favored such reaction under physiologic condi-
tions is with the e-amino group of lysine residues.
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Ficure | A model for fibrin assembly involving two sets of complementary binding sites: one for protofibril formation and another for
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MECHANISM OF FIBRIN POLYMERIZATION
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1, Az intermedierek vagy a FPA v. a FPB lehasitasara képesek csak.
2,Az a tény, hogy melyik ut a dominalé a PS/PC aranytol fugg (a reagensben; in

vivo a thrombocyta membran aktivacios allapotatol.
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Time courses of prothrombin, meizothrombin, pre- thrombin-2, and thrombin during prothrombin activation. The
concentrations of prothrombin (closed circles), meizothrombin (closed circles, inset), prethrombin-2 (open
circles), and thrombin (closed triangles ) were measured as described under " Experimental Procedures. " The
thrombin time course does not show the initial lag expected for a reaction that has free meizothrombin and

A kis kockaban az 0ssz thrombin
mennyiség id6beli lefutasa
lathato.

A nagy kockaban a prothrombin
csokkenés, és a prethrombin ill.
meizothrombin aktivacios
kinetikaja
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Computer modeling of fibrin polymerization kinetics correlated with
electron microscope and turbidity observations: clot structure and
assembly are kinetically controlled

John W. Weisel and Chandrasekaran Nagaswami
Department of y. University of Pennsylvania School of Medici

Philadelphia, Pennsylvania 19104-6058 USA
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FIGURE 4 Effects of thrombin concentration on clot structure and turbidity curves. (a) Turbidity curves for clots formed using different thrombin
concentrations: (1) [ unit/mL;(2)0.1 unit/mL:(3)0.01 unit/mL; (4)0.001 unit/mL. Compare these curves with the variation of k, in Fig. 3. (b,
¢, and d) Scanning electron micrographs of clots formed using different concentrations of thrombin: (£) 1 unit/mL; (¢) 0.01 unit/mL; () 0.00]

unit/mL. The bar represents 1.0 pm.
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From overhead, the Rayleigh
scattering is dominant, the
AT Mie scattered intensity being
— Rayleigh projected forward. Since
Rayleigh scattering strongly
favors short wavelangths, we
see a blue sky.

When there is large particulate matter in
the air, the forward lobe of Mie scattering j Obsarver
is dominant. Since it is not very wavelength

dependeaent, we see a white glare around the sun.
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cosity to a particular level. The system and method to
be described is predicated on a viscosity principle, and
it includes a movable magnetic member suspended in
the fluid sample and which changes position when the
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Table II. The clinical utility of fibrinogen assays.

Investigation of a haemorrhagic state (afibrinogenaemia, hypo-
fibrinogenaemia, acquired or congenital dysfibrinogenaemia)
Investigation of unexpected prolonged/abnormal coagulation tests
Detection of DIC

The establishment and monitoring of prolonged thrombolytic
therapy

During Arvin therapy

Risk assessment profiling for arterial disease

Commercial use (diagnostics industry, pharmaceutical industry,
blood transfusion service) for quality monitoring and potency
assignment (e.g. factor VIII and fibrinogen concentrates)




Minden adat a referens tartomanyon belul van !

Fibrinogen 715
Table 1 Mean fibrinogen concentration in different epidemiological studies
Mean fibrinogen (g/l)
Without With
Study (reference) Method n CHD CHD P
Northwick Park Heart Study Gravimetry 1511 2.90 3.15 <0.001
(Meade et al. 1986)
Framingham Spectrophotometry 1315 2.91
(Kannel et al. 1987)
Goteborg Spectrophotometry 792 3.30 3.56 <0.001
(Wilhelmsen et al. 1984)
Leigh Nephelometry 297 3.13 3.92 <0.001
(Stone et al. 1985)
PROCAM Clauss 2187 2.62 2.86 <0.01
(Heinrich et al. 1991)
Copenhagen Gravimetry 438 2.73
(Moller et al. 1991)
Caerphilly Nephelometry 134 3.60
(Yamell et al. 1985)
Speedwell Nephelometry 226 2.97 2.87 NS
(Baker et al. 1982) Clauss 223 4.02 4.39 <0.01

Adapted from Dippel K. Fibrinogen; a cardiovascular risk factor. Boehringer Mannheim GmbH 1992, 1st edition.



Table 2 Plasma fibrinogen levels according to endpoints in epidemiological studies

Fibrinogen level according to end point

Number of
Study (reference) Person-years events End point Fibrinogen level (g/1)
Northwick Park Heart Study 15110 128 None 29
(Meade et al. 1986) IHD deaths 3.1
IHD non-fatal 3.2
All IHD end points 3.2
Other deaths 3.0
Gothenburg Study 10692 130 None 3.3
(Wilhelmsen et al. 1984) MI 3.6
Stroke 3.7
Other deaths 3.3
Leigh Study 2168 40 None 3.0
(Stone et al. 1985) MI 4.0
Framingham Study 15780 404 16 events/1000/year <2.7
(Kannel et al. 1987) 18 events /1000/year 2.7-3.1
26 events/1000/year >3.1
Caerphilly and Speedwell Studies 20325 251 None 3.7
(Yamell et al. 1991) IHD 4.1
Munster Heart Study 4045 15 None 2.6
(Assmann et al. 1996) Any event 3.3
GRIPS 26195 107 None 3.7
(Cremer et al. 1996) MI 4.0

GRIPS, Gottingen Risk, Incidence and Prevalence Study; IHD, Ischaemic Heart Disease; MI, myocardial infarction. Adapted

from reference 39.

A Clauss modszer nem igazan alkalmas CHD rizikd mérésére



FAbb uzenetek

1, Afibrinogén méretében, szerkezetében egy egyénen belll is heterogén.
Az eloszlas korfuggd.

2, Az atheroszkleroézis elérehaladtaval a nagyobb molekulaformak
dominalnak.

2, A prothrombin és thrombin kozotti intermedierek aranya dontéen
befolyasoljak a fibrinhald szerkezetét.

3, A fibrinhal6 kialakulasanak kinetikajat masképp koveti a nefelometria (
oxigén gerjesztés) mint a viszkozimetria (szal hossz/vastagsag )

4, A fibrinhal6 szerkezete meghatarozza a fibrinolitikus lehetéségeket.



FIBRINOGEN BRLYS448 AND FIBRIN STRUCTURE 647
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Figure 4. Macroscopic lysis velocity of fibrin clots formed from recombinant
BpBArg448 and BpLys448. Fibrinolysis was assessed directly after completion of
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TOPRENGO |

Dogmak és anekdotak

Sas Géza

“If a physician lives long enough, a few things he or she reported will
turn out to be true.”
R. C. Williams (New England Journal of Medicine, 2003)

Az hogy a laboratériumban a fibrinogén koncentraciot hatarozzuk meg az
egy (hamis) dogma

Az hogy (latszolag) alacsony fibrinogén aktivitasnal vérzés lép fel, csak
anekdota.



