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(End-stage renal disease)

Intrinsic pathway

Extrinsic pathway (Ward, 1995)
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(natural inhibitors system)
(fibrinolysis system)
Intrinsic
extrinsic
Heparin — (Verstraete, 1990: Hirsh, 199L; Hirsh Levine, 1992)
Heparin
glycosaminoglycans 5,000 - 30,000
12,000 - 15,000 glycosaminoglycans D-
glucosamine uronic acid uronic acid gluconic acid iduronic acid
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FIRST DOMAIN SECOND DOMAIN THIRD DOMAIN
R = COEH3
303

n-=/5/(10 osidic units) m = 20 (40 osidic units)

1.1 heparin
heparin 3
l 5
0sidic 2 nonsulfated glucuronic acid 1 trisulfated glucosamine 1
l antithrombin 111
antithrombin 111 factor Xa
factor lia
! osidic 10
! antithrombin 111 ! l
factor Xa
3 osidic 4
antithrombin 111 3 l !
factor lia
heparin
5,400 18 factor Xa
factor lia heparin cofactor Il
(HCH) heparin 12,000 - 15,000 factor Xa

factor lia Il heparin factor Xa



factor lia 241 heparin

low-molecular weight heparin
heparin

chronic hemodialysis

heparin

atherosclerosis

(ischemic heart

hepatic lipase

(Gensherg ,

50

Levine, 1992; Verstraete, 1990))

L. (thrombocytopenia)
disease)
L. heparin
endothelial lipoprotein lipase VLDL
atherosclerosis
3. (osteoporosis) heparin
1990; Dahlman, Linduall, Hellgren, 1990)
heparin
heparin
heparin
Low-molecular weight heparin (LMWH) (Hirsh
heparin glycosaminoglycan
heparin chemical

enzymatic depolymerization

Fraxiparine Nitrous acid depolymerization

4,000 - 6,500



Fraxiparing Nitrous acid depolymerization
Enoxaparin Benzylation followed by alkaline
depolymerization
Fragmin Nitrous acid depolymerization
Logiparin Enzymatic depolymerization
l Fraxiparine
Fraxiparing
Fraxiparing (Doutremepuich, 1992) LMWH
Nitrous acid depolymerization 4,500 Fraxiparing
heparin antithrombin 1 l factor Xa
factor lia Fraxiparine 3 heparin
factor Xa  factor lia §1 factor
Xa factor lia Fraxiparine
factor Va villa factor Xa 23
Fraxiparing

anti-Xa activity
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2.3 Fraxiparine
Fraxiparine heparin (Verstraet,
1990; Hirsh — Levine, 1992; Diquelo . 1995: Steinbach , 1990; Grau
- 1992; Schrader C1988)
L, Fraxiparine

Fraxiparing anti-Xa activity

(metabolism)
Histidine-rich glycoprotein — Platelet factor
LMWH

(Thomas, 1985; Dawes . 1986; Psja, 1988)

2.
. 1995)
(Schrader

Schulz, 1991; Schmitt — Schneider, 1993 )

low-molecular weight heparin
heparin

| (PFY)

anti-Xa activity
anti-Xa activity

(Therdore
(Schrader . 1988)
. 1988: Verstraete, 1990: Deuber



Fraxiparine

bioavailability 90- 100 heparin
40
i . anti-Xa activity 0.76 11 . L anti-Xa activity
2. If 08 1 3.6
(Goudable . 1989; Goudable . 1991) Rostin (1990)
anti-Xa activity 0.78 10/
218 anti-Xa activity
Harenberg (1986)
185 1U anti-Xa activity 2.7
168 1V 3.55
!
4
Low-molecular weight heparin anti-Xa
activity LIUE . (Ward, 1995; Carrie . 1994; Ljungberg . 1987
Bratt . 1990; Levine , 1989) Fraxiparine
05 LIU) .
0.2 - 0.4 101 (Schrader . 1088; Grau ,
1992; Ireland . 1988)

0L-021Uf
Low-molecular weight heparin - heparin



21 Low-molecular weight heparin— heparin

Heparin LMWH
Mean molecular weight 12,000-15,000 4,000 - 6500
Saccharide units 40-50 13-22
Anti-Xa:Anti-lla Il 2-4:1
Inactivate Xa on
platelet surface Weak strong
Inhibitable by PF4 yes no
[nhibits thrombin generation
in PRP 4 ttit
Protein binding HRGP, Fn, Vn, Vn
PR4, VWF
Binds to endothelium yes no (weak )
Dose dependent clearance yes no

PF4 (Platelet Factor 4); Fn { Fibronectin ); Vn ( Vitronectin ),
PRP (Platelet-rich Plasma ); vWF (von Willebrand Factor );
HRGP (Histidine-rich Glycoprotein )

(Ward,
1995)
(uremic toxins) — Guanidinosuccinic acid phenolic acid
middle molecules factor X11 X1
prothrombin
factor VI factor VIII
antithrombin 111 Protein C Protein
(impaired fibrinolysis)
(Lai et al, 1991)
20
protein C, protein antithrom bin 111



! protein ¢ antithrombin
Il antithrombin 111

p<0.0m
2.2 antithrombin 111
Protein C Protein C Antithrombin 11l Antithrombin 11l
level activity level activity
87423 13 £17 88140 114416
(=20)
07416 19423 16412 79420
( =20)
P value NS NS <001 <001
antithrombin 111 antithrombin 111
antithrombin 111
protein C protein C
protein C
Vaziri (1994)

31
32
factor X1, X, IX factor Il

plasminogen tissug-type plasminogen activator
antithrombin 1l protein
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factor IX von Willebrand factor
fibrinogen
2.3
Protein CAct  Protein Ccone  Antithrombin 11l Antithrombin 11l
Act cone
0043 11544 119+3 27406
102+7 114498 107+3 * 12+ 054
11147 120+10 11244 12+ 05
*P< (.02
#p<0.001
Phumara Talalak (L976) thromboembolism
3
thromboembolism 2.6
16.4 50
thromboembolism
53 47 2
thromboembolism
0.6
Pramot Phomphibulaya (1984)
80
3 N 41-81 |25 abelled fibrinogen test

12
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35-42 (Flanc, Kakkar.and Clarke , 1968;

Gordon-Smith ,1972)

(Cunningham Yong, 1974) (Nandi ) in
2.6 (Hassan, Rahman Rahman,

1973) 12

(Chumnijarakij T Poshyachinda, 1975)
Vichai Atichartakam, Naowarat Songsiridej, — Sangsuree Jootar (1988)

.. 1965
(onions) (chili)
(spices) (capsicum)
(Wasantapruek —, Poolsuppasit
Pibolnukarintr 0, 1974)

Sukon Visudhiphan (1982)
capsicum

B8 b5 R IRK
13 - 68 015 125

b 25
Euglobulin lysis time (ELT) P <
0.001 { ELT 167+66.84 254£126.70 )

antithrombin 11l von Kaulla
von Kaulla (1967) antithrombin 111 time 110+ 493
38.5 antithrombin 111 time 60
86.2 b

(capsicum) antithrombin Il
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heparin

Fraxiparine

Low-molecular weight heparin (hemodialysis)

fibrinopeptide A, fibrin monomer, D-dimer antithrombin

[l-protease complex

Low-molecular weight heparin
(parameters)

Ljungberg (1987 ) Fragmin
fibrinopeptide A fibrin monomer Ireland
(11988 ) CY 222 | low-molecular weight heparin
2000-3000)
fibrinopeptide A P-thromboglobulin
Fraxiparing heparin
( Grau , 1992 Steinbach , 1990 )
antithrombin [ll-protease com plex
Fraxiparing heparin Steinbach
(1990 ) Fraxiparing hemodialysis
hemofiltration hem ofiltration ( 250 300
ICUl ) vascular access | !

disseminated intravascular coagulation
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12 !

(1996 )  Schrader (1968 ) b- 12
Schrader ( 1988 )
low- molecular weight heparin (Liquemin )
heparin low-molecular
Weight heparin ,
(adequacy of hemodialysis ) parathyroid hormone erythropoietin
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