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Summary : This study was performed to evaluate the degree of vascular endothelial
damage by examining coagulation activity, fibrinolytic activity and vascular endothelial
cell function in patients undergoing maintenance hemodialysis treatment (MDT). Twenty-
seven patients with chronic renal failure due to primary glomerular disease were enrolled
in this study. The items measured were fibrinogen, antithrombin- III (ATIID), thrombin-
antithrombin III complex (TAT) as parameters for coagulation activity, plasminogen
(Plg), a,-plasmin inhibitor (a,-PI), a,-plasmin inhibitor-plasmin complex (PIC), D-dimer,
plasminogen activator inhibitor-1 (PAI-1), tissue plasminogen activator (t-PA) antigen
and its activity for fibrinolytic activity, and von Willebrand famtor antigen (vWF : Ag) and
thrombomodulin (TM) for vascular endothelial cell function.

Predialysis levels of fibrinogen, TAT, PIC, D-dimer, vWF : Ag and TM in MDT patlents
increased significantly compared with those in normal subjects, while ATIII, Plg, «PI, PAI
-1 and t-PA antigen decreased signigicantly. During single hemodialysis, TAT, PIC,
D-dimer, t-PA antigen and its activity, vVWF : Ag and TM increased significantly, while PAI
-1 apparently decreased. In addition, t-PA activity was consistently elevated during single
hemodialysis. There was a positive correlation between predialysis level of TM and
duration of MDT.

These results suggest that TAT, PIC and D-dimer can be used as good indicators in the
coagulation-fibrinolysis system function even in patients with impaired renal function, and
that TM is also an excellent indicator in finding out the condition of vascular endothelial
injury. Meanwhile, it seemed quite plausible that long-term MDT facilitates the thrombo-
embolic lesion and the atherosclerosis in MDT patients.
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aV—&—16ug &t b V) ARBEWI20 ul 2H0 2T
LHHRIGER, 2T 2mM OEREE(/ vl
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1%, AFREFORIED I\ B IS Ba T, G0 B
% HBic 13 Student -t BREBE X o,
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BN AE R s BEEORERE, 4 7
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AT INEEDEMEZR L7 (Table 1).
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Fig. 1. Principle of enzymatic assay for t-PA in plasma.
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Table 1. Plasma level of coagulation, fibrinolysis and endothelium
parameters in maintenance dialysis patients

. normal statistical
Items n  patients . .
subjects significance
Fibrinogen (mg/dl) 27 314%x15 29 244+15 p<0.01
ATII «C % D 27 84+8 29 11542 p<0.01
TAT (ng/ml) 18  3.8+0.6 29 1.940.2 p<0.001
Plg «C % ) 27 82+4 29 112+£3 p<0.01
a,P1 C % ) 27 91+3 29 110=x2 p<0.01
PIC (ug/mb 27 0.9£0.1 29 0.4%0.1 p<0.001
D-dimer (ng/ml) 27 198+t45 29 79+33 p<0.001
PAI-1 (ng/mD) 18 14£6 29 22+2 p<0.01
t-PA antigen  (ng/mlD) 18 2.2+0.6 29 4.4+1.1 p<0.01
activity  (IU/ml) 18 0.06+0.01 29 0.06+0.01 ns
vWF:Ag «C % ) 15 161+£11 29 102+10 p<0.01
T™ (ng/mD) 15 24.2+0.9 29 3.7x0.2 p<0.001

Values are mean=+SE.

thA, B), HEBBEMW@EC, DIEOWTHote. &
BRE(CVIR T LT, BIEFREHX0.03 25 5.01U/
ml THY, SEERRIEHE DTSR S R

2) RIS | ERSEITRE 31 B M EEH I ORE
BElY, t-PATEMZRER\TTNTOEE MMEERICH

LUEBZERRL. ©%), PIC(D A1 ~—3EE
DEfHE, Plg, a,Pl, PAI-1 %X O't-PAHIRBIIEED
{EfE% 7~ L7z (Table 1).

Q) MEARBRDERE

D TM ofiER.  SEoBFICHVCENEELEOE



(608) x ¥

Btk % Table 3 1R L. BEMAEOKRR I, BEEME
(BHEE, ORI UK=Y 5=+ —F ABEMFGR
B%F, HhabRBL-b oAy, REEEMEGREE,
F), BEBHRE@E G, D2\ TfTo. CVIXT7 %
LIF, BIE#EEIE 1.0 25 64ng/ml TH v, SEIFAW
BIE SO FZ 4P AFEH I hie.

2) IMEHNFEERYEERE  vWF: Ag 0 BEISEHTRT
fEEERRCE L CEEDBEYR L. ¥, TM
OBEFHIIEDRENBCE L CEEOBERLR LI

Table 2. Reproducibility of t-PA activity level
in plasma with intra or inter-assay

t-PA
Mode of assay ~ Sample 1U/ml CV (%)
o A 0.737+0.040 0.5
ntra-assay B 2.878+0.123 4.3
— c 1.47540.069. 4.7
nter-assay D 2.749+0.174 6.3

Table 3. Reproducibility of TM level in human
plasma with intra or inter-assay

T™
Mode of assay ~ Sample ng/ml CV (%)
traacea E 3.240.1 3.1
ntra-assay. F 22.5£0.5 2.2
Inter-assa G 52202 e
y H 21.7+0.6 2.8

Z B

(Table 1).

2. MEEBBE R B BERETR O MERE -« 7
BHER X OCMER KB ERE

QO BwEgE

74 7Y rvE ATIIREESERPCEROLEE)
BRE oz, TAT 1%, BEEENEIES 3.820.6ng
/ml - T DR U CBAtk 60 45235.4+1.2ng/ml, &
P& TH235.2+1.1ng/ml CTh b, BHKCEZD L
H%/R L7 (Table 4).

() 1Husee

Plg & &Pl OWHZFZENFCEBROLET 2R e b
oz, PIC 4%, BEREHRIMESS0.940.1 xg/ml, BAMA 60
5530.9%0.2 ug/ml TH - fe DXt L CBAMA 120 5%
1.3+0.3 ug/ml, BHHE T 1.740.2 ug/mlTH Y,
BEIG 120 A BAEFIC LR L, Lad BT RCIB
B120 5 L TE& bR ER L .

D £ 4 = —1%, BHEIEL 198145 ng/ml, BLA 60 5
A3 408+31 ng/ml, FJHHET KD 264120 ng/ml TH -
fe. 2E D, D& 4 <13, BEIE 60 BB LR
Lichs, B T BRI 1 3B3A 60 Sic b L CEBIIE T L
fo. UL, BHETHED BNkl (Rt
H L T\ (Table 5).

t-PA PUFEE 13, BEFBATRIES 2.2+0.6 ng/ml, BALA
60 4348 2.5+0.5ng/ml, BITHTEA 2.8+1.0ng/ml
Thote. DEDRIKB60D LV EBHEMLTED, &
P TR 2 ORI 2 BRI Tn o fe.

PAI-1 1%, BHHHES 14+1 ng/ml, BAiA 60 28 13+

Table 4. Changes in plasma level of fibrinogen, ATIII and TAT
during single hemodialysis

items n before 60 min 120 min after
Fibrinogen (mg/dD 15 314=£15 33527 325+25 33022
ATII « % 15 848 82410 83+10  83%9
TAT (ng/mb) 18 3.8%+0.6 5.4+1.2%** —— 5.241.1%**
Values are mean=*SE. *** p<0.001.

Table 5. Changes in plasma level of fibrinolysis parameters during
single hemodialysis

items n before 60 min 120 min after
Plg « % 16 82:+4 804 8144 8244
a,P1 «C % ) 17 91+3 90+4 90+4 86+4
PIC (ug/mb 15 0.9+0.1 0.9+0.2 1.3+0.3** 1.740.2***

I * |

D-dimer (ng/mD) 15 198+45 408+31** —_— 264420

Values are mean=+SE.

*p<0.05, **p<0.01, ***p<0.001.
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2ng/ml, BIKTEZ 11+1ng/ml TH - 7.
PAI-1 3EWBIA 60 5 X W BERCET L TR Y, B
KTRZIZOETH L hEEC R - .

t-PA FEHE, BHTRIE 0.0620.01 IU/ml, BILA 60
4 530.36£0.091U/ml, BHHETR210.64+0.191U/
mlThHbh, FBHHNCE L CHIMR 60 e FRICHML
(Fig.3).
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Fig. 3. Changes in plasma level of t-PA, PAI-1
antigen and t-PA activity during single
hemodialysis.
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vWE : Ag i3, BEEISEHTRIMELS 161116 %, FEHTBILA 60
BR1T5+18 B TH » - DK U TEKR T KA 220+
8% ThHy, BT TRCEZEDOHEINER L.

TM %, BEEEHHIMEA 24.2+0.9 ng/ml, BHTBAH
60 %3 25.24+0.9ng/ml TH o oD e L TCEHKT
R 27.9+4.2ng/ml Th Y, BIKTECEROHEM
#R L (Fig.4).

3. MENKERYE & B S X OBEER LD
BAfR

(1) vWF:Ag & BHiiR

BEEN O vWF : Ag [EIXBHTHIR & BRI %R X 7 ds
St BWKRTEO vWF: Ag{E & B ETRE D vyWF :
AgfEE DEDENSLRDI-BEEBFEED vyWF: Ag %
LE BT & AMEBIE R L (r=0.69, p<0.005)
(Fig.5).

(2) TM &EHHIE

TM o BREFETMEEEITIE & EFEB R Ll (@
=0.66, p<0.005) (Fig.5), BEFEHRO TM ZE{E&L
BT & AHBI AR X T o T2,

3) vWF:Ag 88X O'TM & BEDFEH

BEFERIED vWF: Ag & TM 3B #7R X i by

_ P<0.001 —
2580 —NS— P<0.001 ———
¥ 200
0
<
R
3 150}
S
I———P<0.OO1——-|
30 B I——NS T P<0.001 1
3
ED 25
=
[
20
01’_ l | |
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Fig. 4. Changes in plasma level of vWF:Ag and TM
during single hemodialysis.
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Fig. 5. Correlation between TM level or the amount
of vWF:Ag released during hemodialysis and
duration of hemodialysis.
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DR, TAT & D &1 = - BEESEHICT A
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EPRETTERBICH 5 & L HRBEL T 5.

(2) Hwee

MERPEIT B B 2 R BT A kD ®ME L,
RBBEDIE T 2505 L - R B HR o LR &R L
TR DO EBRRIEL TS, DE D, ThbDORED
B 5EAY, REEMEYE (uremic toxin) DY ELE
RTHBRYE D50, BEEDS CIIRECHEY
BLTwb=—7 w7 ) vEBRRHE 2 RERERIE R
LTwaZ L icielT5 L Bbhs.

F T TEE, BHEEOHLVWEEEETHS PICIK
DWTKEHEZIN27. PICIE, 752377 ViIBEE
WACRTF(FIRAI VPV T 7F_R=2)LL 5 TTFA
IVIREBRIh, 0TI A I VREIRNRS Ve e
—TH5 Pl X WV HEINTCAAHEOEA KL
BLebDThHD, 77323 VERDKEELXIWS., &
B OBE 1L, MHERFBENTEE ST 5 BEBENE O M
PICEXBETH o7z b, 77 A I VERDIHE,
BV Z L EBRBROTIEXYHAL P LI\ 25. &
fo, BITETO t-PA HURE & PAI-1 2MEERE L4
DEAEE, BEERETTEICAHE L TRIERE S TUET 523
RBIIBBERERTPIEEIND L RTREL TV 5.
DED, FROBREREOBREYEbE b LiERBTEE
T, BRI HREE « RSN ITTEL TV 5 EHRI
ns.

3 MmMERNEBERDE
vWF: Ag ¥, MENEMRTL D ICERIRCAER S
TR, MPFRCENRF EEEEEHRT 5. vWF:
Ag i3, EH), 1-o7 I v TAF=v AV TV
(DDAVP)# 52 5 \ BRI D & 5 e R B KIG L TH
BRI b M PR S h b 0 T2, PR AR AE
BRMT B EZEZ DR TW5, Eialih vWF : Ag 13,
B EoRE L EMHEI2RT DT, NEMREED
HEL DA INTW 5D, SEORBF L, BEFEFTE O
firf vWF: Ag B0 EBOBRMELRTZ E2HLMTL
TEY, MERENEE I ETE R AL THB L
DIED B\ EAEMRGE KR L IRBChD Z &
BFRB LT\ 5.

TM L, 7r 74 v COERMKLEL vV EVD
WERF2VA27ETHY, brYEVOZAGKLLTH
TR, RO A KRERES S X O/ o MK -
CHAES S, iAot TM W, HEMED HH
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BUGWBReS, MR SR P B & D g3
5E¥hTEh, AEMRGECHRELE LA T
52029 SEOBENL, HEFETBE IS5 BEEN
oM TMEDO LR B LN LicbDTH Y, #HH
FENEE CRAEMREEMEERACL L CEETH
B ERFRBLTWS. Lid, FIRORE - HEED
TUERE 2 Bbe 5 &, HRETEZCKT 5N M
BEGEE - FEREOTLE IR L T\ % ATREME AR

2. MEREBHTBEZ T 5 BEENRORE - RIS
¥ X OCMEMN K ERYE OHB

O EELE

74 7Y rvE ATIIRERBRPCEEOLE
FIRE Iy to. —7, BWRED TAT 1LEFRNICHL T
ERLTW. 2%, TATWE, 7479 75V AT
TR LA W RERE O TIE L e LB 5 RET &
Zzbhis.

() HusEe

SE OB T, Plg & a,Pl 3BT EEOEH Y
W& ote. LL, PIC, t-PAHIFRER XU t-PA
TEWE, BIRIECL L CEMRRCERCHEML TE D
BT RBICBEZ R Lic. e PAI-1 BEBRRD L
fo. Eie, D &4 <=—1%, BHHIMERL L CBRE 60 2,
BT RIC IR\ TERB IS L 723, BAtR 60 £ JHE
FRLE. B PIC REHPIcHmELR R L T\,
DED, SEIORMEL, MHERENTEE KRB EELSE
PRI HEF AL TIEL TR Y, LrbREeeik
BRI HIITETH D EHR I hB.

%30T, Speiser et al.'”i%, t-PA & FD A v R —
THZ PAI ZRE L, BHFOMREBITE X t-PA o
X BEHRE L. SEFEEDS, t-PA & PAI-1 #WE
LT, AEoEREE TS, t-PAR, MEARKETE
B, BRIhAFEELRBEEIERTTHY, BRTH

C TEGELLOFWI DA E VYL DDAVP 5 ¥ e

VBRI 75 & ORI TR A~EHE 52000, Lickio
T, BHIRFICKIT S t-PA GO LR IESMERREO A
iR cA~BEE S hi LIk 5 L Eh 5.
F 72, PAI-1 oEEXIIH i & hic t-PA #rhFIL
THEBINI D LRI B, BIhORMEEES
BT ERTEIRVY, BFRICMERNE®L t-PA 23k
HEh B8R, BheRET 5 EEERIME, WEE
PR MAME AL T EXRE I R B.

(3) mERKERYE

SEIORENE, vWF: Ag BEHHIEICE L TEITK
TH 1.4 {5, TM 23 1.2 f5 e Lic & & %8
LC LT3, OB, B ET 5ERE
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TS, /MBS 5\ VXA T = 5 7 — %
DFEEREEXNLTTM & vWF: Ag BRI D
BHEhBZE, EHEFOKRHEIAAKMAREGECER
FTHZERRELT 5.

3. MEAKBERYE L BHM S X CBEFEROH
R .

S EORE T, BEFENETO TM EXEFHHRE & E
HBIR R L. 2%, AEMREEIENIE LR
LEDRERTHIDEELDLNA.

BEWRFO vWF : Ag ZLE L BT & »AMEBE 2R
Liz. #EBHAE T, BHHPROEER & &b IER
KEIREEA KL OEESEE & ey, B3 2HK
MO RIGHEIMET 5 &\ 530, ZoMREEEZEDOR
BErabeTELD L, BHIEOERHENRE
ERBENIR BN, —F IR ERET S
B EHERZI NS,

L EOBR TIERK L OENEZVWF: Ag X O
TM fE & HBIZ R & 7o .

Plkoz &pnb, EHBOMEREIREE, mRER
BRI OT 7 r — 2MBIREGE T 5 ERE TR
BETRBREING.

&

MERF BT S T R 5 BIIREELAE O RHE - # BRI
K35 IMENKBEORMS %, BEFEROBRERE(Z 4
79 7%y, ATH, TAT), ##%ECPlg, «Pl, PIC,
D #1 =—, t-PA HiRE, t-PAEH, PAI-1 HIEE) R
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