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Abstract :  To elucidate hemostatic condition, plasma levels of antithrombin III antigen
(AT D, heparin cofactor II antigen (HC II), protein C antigen (PC), protein S antigen
(PS: Ag), PS activity (PS: Act) and C 4 b-binding protein (C4bp) were measured both in
acute phase and in remission phase of 25 children with freshly developed minimal change
nephrotic syndrome (MCNS). The results indicated that AT III levels in acute phase were
lower than normal levels and in remission phase were not different from normal levels. PC
and C 4 bp levels were higher than normal levels in both phases. PS: Ag levels in acute
phase were higher than normal levels and in remission phase not different from normal
levels, while PS : Act and HC II levels in both phases were not different from normal levels.
These findings suggest that anticoagulant factors, especially PC could play an important
role to prevent thromboembolic events.

Index Terms

antithrombin III (AT IID), protein C (PC), protein S (PS), heparin cofactor II (HC II),
minimal change nephrotic syndreme (MCNS)




NN 7 v — CIEERIC R T 5 MIERE - SSERE

&

EFEO—NERE, £ 1#HT/EH MCNS of3ti
W USRS & BRI 381 B MKERE « BBERIGD < —
B =L TEhEhoERBR CEL X h % thrombin
plasmin ¢ T h b X T 5 MEAYE & 0B A&
[thrombin-AT I#E &L T TAT), plasmin-asplas-
min inhibitor # A (LT PIC)] %4847 fibrin 548
EE#) [FDP D-dimer (L F D-dimer) [i2 2\~ T4 L fe.
MCNS TRAIFER B X OB RN & W o e BE
TAT & X ' D-dimer BB R INT 5 3 oo PIC it
EWR L ZR T, Lichio T, MCNS O#E
I MR EERE R X TTAERRE I B B & © @, plasmin 2
ERIRELZLNT, HANTRBETREBCSS 2 &
BRI .

SE, 51 OBETTHE, AR REE TR
U TR PNBEE - SRISBIRE R 40 5 fodb i, KEPLIMmE
AFOBBEHFE L. thrombin H) &3 5 BER
) v 7 rT7 - EEREXAT, EELEXREF
E)DMHEYE T, heparin 7T T L W Hlg, +
Tedob, WEHIE % 7R3 antithrombin II(EAF AT 1D,
MEME TRERICHEET % dermatan  sulfate ZZEF T
thrombin % # £ 9 2> > F& L < ##l 3 5 heparin
cofactor II(LL'F HC 1D, BEGEBRFCH 5 BEE
VRAF T FV)REVRTF AT FVID 2849 % pro-
tein CLU T PO & X O 2D FBEIRFCTH % protein S
CITPOEREL, ZOEREE MCNS DiFaE & DEE
oW THR L.

xit 3

HWERITE 1R CTHE LIERAID 7hT, 199141 A 2
5 1996 4F 2 A ¥ CRERRIERIKZMBRE, SR E
URRREE, RKEWIIFERER X OR r REAESFRIC
ABEL 7 MCNS BIED 5 B0 22 G111 258 25
1% FH5.022.6 % B 136U, LIBDTHB. *7
m — YRR OBWNIL 1974 FE OB A BHET DLW
BT X o7, Fi, MCNS oMt RERIZ L b,
BEDORAT v A FRILUTRAFDEERS v F=vBRET
60 mg/m? & 4 B S, SE A ZAFEHTFNE /)
THECHCEMRREEE LR, FTOBOWREE»ET
17 -1 OEEOE, 6 »AUNKCERYRED VLD
Elie. BREIIR 7 » —CERBROZKELES 1IHE
B IR & Lie. BRIEEOEAR[40 me/
hr/m? Bk, ¥72i3ves 7254 v 7280z
=3, BROTH+HHLEIASHUEHES b E L.

illl

(373)

BREZ, AFE5HE AFIBREH 8 8 B e L.
EERRE L TEEEUR~I5513 40 MEr e
L7z,

il &
1) M#EEER

HRE DR L&l 9 TR L, 3.8% 2 =vEr
Y YA 1AREFME, 3,000 rpm T 10 RO EEL,
ZIM/MR IR RS-, 58 L o NS A VEEE R s ie —
80C THAERE L. JEDERIL 37°C TR0 A T L
7o,

2) FimERF OHE

(DAT IHEEGTAT II: Ag : HEEH L ¢
AT MERFHEL 7z Laurell 52 @ X b BIE L 7-.
WREIEE 8 4l %,0.075 M X = F— VIEER (pH 8.6) %
BVCTERLA0.6 %8 F AT MIERMLE® ST 1
%7 v — A2 VR ET, 0.6 mA/cm, 16 BEEDES,
B EfT o, BEER) FAREEE 7= —7)
V7Y TA—THREL, TOry vy VEREE L.
AT T - Ag 3IEE e b 7 — 8% 100 % & LCEH
L.

(2)HC IHREEGITFTHC II: Ag) i #iv » HC I
#4A(ASSERA Hep. Co. II®, DIAGNOSTICA STAGO,
Asmieres, 7 7 v R)& A\ e Laurell 3ic & b JIE L
oo ART, 3MEHFRL L HHRMAES 4l %, tris-
glycine EER (pH 8.8) % AV CTERL L 72 0.6 %HL e b
HCIKRMEEREIr 1 %7 e — 27 AR ET, 0.8
mA/cm, 16 KO ERKE 51T 7. HCII : Ag IE
# =¥+ » — v #fE(Dade CoagCal ® N, Dade, Miami,
FL)# 100 % & LCEH L.

@PCHIFEELITPC:Ag i e+ PCD 5 biEMH
LB LEMIh 2RI 2R#T 25/ 7 » —F 1 ¥tk
(AT mADZ—XRPUEE LTHEY 2AF v v A — A FH
EL, Gla DEEETRHHT 5 mAb »BEREHR L
IXRYUEE Lic. Thb T, EbEhE 5 PC o3
THATREEER LR SR, ZoOBREEYRD 3
ELISA i X b I L7z (Protein CF 2 54 o v ®
Teijin Inc, FH).

(4) #& PS FURE(LUF total PS : Ag), PSEMULT
PS I Act)¥ X 0" C 4 bp-binding protein HEE LT
C4bp:Ag ! PSIMmm T MH&ERS C4b LiEL
LO2EECLDD EFEALTHEY, 2o Clbp TiES
L7cPSIIZPSTEMEL L, PSIEMIXCdbp A
LT i\ free PS IeF#ET 5. total PS @ Ag i3 H 55
Bie + PS KEHAEEH 7 Laurell i & b JIE L -



(374) 2 B
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RDID -7 (p=0.915, K 1).

Table 1. Changes in plasma levels of anticoagulants in patients with minimal change nephrotic syndrome

At onset 8 weeks after Control
Variable vs v
M£+SD n Control- M+=SD n At onset  Control M=SD n
P p p

ATII: Ag C %) 49+20 21  <0.0001* 90+21 21 <0.0001* 0.0744 87+20 13
HC II : Ag C % ) 7030 10 0.0899 81+28 10 0.4221 0.3117 94424 8
PC: Ag (ng/ml) 5.5+1.6 22 0.0005* 6.1+2.1 17 0.2806 0.0007* 3.4+0.9 10
Total PS: Ag ( % ) 11615 11 0.0027* 90+21 10 0.0033* 0.2833 75+14 6
PS: Act «C % ) 76+32 11 0.7646 90+17 10 0.4371 0.7903 80+14 7
Cdbp : Ag «C %) 150+38 11  <0.0001* 101+29 10 0.0042* 0.0011* 62+13 10
* p<0.05
* p<0.01

=+ p<0.0001
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Fig. 1. Correlation between total protein S antigen (total PS: Ag)/

PS activity (PS: Act) and C4b binding protein (C4bp: Ag)/
PS: Act in patients with minimal change nephrotic syndrome

at onset time.

% =

MCNS oEMc 81T s MMmERFOLEH & L,
ATIMRAERCEFL, HC I X L E T3, PCit
BEEELED ZTOBLESE L. 7, PCOBRF
TH%PSIBIL Tiktotal PS: Ag i3EfE% & %23,
PS T Act 3Zfb2¥, Wb TPS AL T3 C4
bp 23EER & 5 LKA L. Zh b DRI
ROBEL—F L3450, Z b0 Lo 5% AT I,
HCII, total PS : Ag, C4bp : Ag ix 2 #lic X 545568
B, RBOBFL K SBHIERMBELE. L
22U PC X AFIHEHRBAIAEE S BE L b BERR L. PC
DR, BRI FIEHRBIAE 4 2 ~ 346 2 A
T, AFEHMEREHREHTH - )ikl LB 7 4lC
LSRR EFEMBREL T\, AT MOEMIE TAT
DHERD Z & { thrombin £R i X 3 lEEOM, A00
BEICDHD L5 CEDE L BRF~DRHIIC X 2ETF
EFEZTHBED, HCIIR AT LR GEETFTLT
Wigholo, ToZ &, MERNTAER S Rz thrombin
DIMF TR L Y & FET S AT NICREE ST
5bDEFx2bNB. —J HC IIE, ARMEREIE
BreEELZ 3 EH & hic dermatan sulfate DEZETF
Che eV EE@EEREHR LT v v €V ERE(LT
%73, MCNS TlRMEEEND 2 EnBET LR

WhDEFz bR, LiLl, RE~OHEEN AT e
HL A M A BETE VY. —F, PCIZ AT II
LRBERULSTETHHN, B2 DHEL DL 51
AT MZARFBHEZ L WETT 30K L, PC MEE
BRI ERERCHER L 2 FOAERSIZ X 55
ETOERTTEZ L b Db, BToOPMEE L 25
HEBEILRFE2ET . WFhice X PC oEER
EERTE, IR THRE LA Z & MCNS nREER
CEEETRTF Va, Fllla %GR T 2 & ©
P E T2 b DL BEIRG. RrOREE
Ak, MCNS iext L PC 0Z{b %82 Ui Ueda 52 4
AFIEEER DR PC DEEERHE L T\ 5.

PS Tz, total PS: Agl3EETH - =2 PS : Act
RIEEHEANTH 7. —H, C4bp : Ag 3EETH -
7eZ &2 b C4bp DI X H HXFHIIZ PS © Act D&
TERLTW5 Z ERMEShiz. Fiz, total PS: Ag
/PS:Act & C4bp/PS: Act DRI FD X 5 7\~
HHBER B - 72,

total PS: Ag/PS : Act
=0.741X(C4bp : Ag/PS : Act)+0.102
ER/S =30
total PS: Ag=0.741XC4bp : Ag+0.102XPS : Act
DALH DB, C4bp HiFEA C4bp binding PS #;
FEEHHIL, PS: Act 28 free PS & & K32 &



(376) 2 B

F5ES % &, MCNS &%z s\ T PS & C4bp K

X EFHTHEACTSTHRERLD VR TS
total PS=C 4 bp bining PS+free PS

& 5 BIGRASEL b 320,

Lictdo T, ERMED B\ IZBERMD PS KZIE (free
PS DETHID I MCNS 23583 % &, C4bp DELETL
ML AR PS: Act DEHRETREEZEAL S
LT EDTRBEND.

L ERE U IEES] T IRMEAERAES 3 72 <, MCNS ©
B, BERHBE 7ot 5 121F BIF 72 hemostasis DIk
BehsrborBEELLbDEE2LNS. H1IEWTIE,
HEROBED S & {, MCNS 0 MERE - HEERET
hypercoagulability 2MHEE E hic 23, ERRICiZE MC-
NS CRIMEFEDEHH 1% ki 100, LA, flof
Sa0BRICL D 205 v 2L Fh, thrombin %
MBLENR kB M2 E LB EE2bIS. BIK
Bt AT MofTe s EMEEO FA#E L b T
50, AT HMoOMABICS MEIERRE L& ORE
B2 BB, Lichi-T, MCNS oIt T, fiio
PR FOHERF LT VAR IEERTHELD
S HBMAEREE &\ BLEALDOBRF S LETHS 5

B BERKb EHicy, HKE, HMEBEXEIEL
Fe RS — PR L AEAIER SR O W R BB T R
EHERCELEH R LET. ERAMRORTIEHIC
DEIETIBY I 2\ Fo IS ¥ F U/ NERIEEBRE O LM
BHloBEELET.

X B

1) W3, FREFRER ¢ & 7 m — EIEER. FNE
AR 12 % B/ANEWMRBHRFEIOME &, £H
b, BAERR. BILEE, R, plll-p138,
1987.

2) Laurell, C. B. : Quantitative estimation of pro-
teins containing antibodies. Anal. Biochem. 15:
45-52, 1966.

2 (fis5%)

3D A0 BB NEEEFRERBRCETLT7VFErVE
vIIoBREET 505, £ 13 ik X RS
7vFtrrvEevIIoBBoWT. FEFE 31:
418-427, 1980.

4) Sie, P., Meguira, B., Bouissou, F., Boneu, B. and
Barthe, Ph. : Plasma levels of heparin cofactor
1I in nephrotic syndrome of children. Nephron
48 : 175-176, 1988.

5) De Mattia, D. Penza, R., Giordano, P., Bitonto,
G., Altomare, M., Del Vecchio, G. C. and
Schettini, F. : Thromboembolic risk in children
with nephrotic syndrome. Haemostasis 21 : 300-
304, 1991.

6) FRER—, EEHS, HILEER, # 5L x 7
v — CEERCRT 5 RENFHEFOBRE. | Mk
1kfnEE. 1: 48-56, 1991.

7) Alain K. : Coaglation factors in nephrotic syn-
drome. Am. J. Nephrol. 10 (suppl 1) : 63-68,1990.

8) EAMF, SiEEE, HHEZ, T@ =K
CRFDE~SY Ve a7 77z OBHE—TEIR
SR L DBIEM—. HIEFE. 100: 61-66, 1996.

9) Ueda, N.: Effect of corticosteroids on some
hemostatic parameters in children with minimal
change nephrotic syndrore. Nephron 56 : 374-378,
1990.

10) Andrassy, K., Ritz, E. and Bommer, J. : Hyper-
coagulability in the nephrotic syndreme. Klin.
‘Wochenschr. 58 : 1026-1036, 1980.

11) Llach, F. : Hypercoagulability, renal vein throm-
bosis and other thrombotic complications of
nephrotic syndrome. Kidney Int. 28: 429-439,
1985.

12) T7TiERn, EERIER, SEERE, X588, BAE
F, BERAR M7 vFrervEVI, TRTA
v COETRRD, MEEXHRELERESR 7 -
— CEERE O 161, HIERE. 93:288-291, 1989.





