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AZZF 3AtolA A Protein CH S9 QAR 99
QARG Z e e
BEE - 2YE SN 015 - SlCHY
o
AFEZ BN YA-4939 9840] ¥& Ao 994 3lew, antithrom-bin IS}

e gYen g g A2 Q% g3 F4 Fo] Fad rjHe = =T gt 2
e} olelgt o3 aAlel oJAE Mol Ao FH-HHFo] BF el L ohd,
antithrombin M X7} AN 7359 3Fo] BAZTA L olio] glolm FA-YHFo] Yeld
slel. Hole protein C ¥ S¢} e T8 -3 o] Mgyt AFFE Fx1e] g Ael
"X Gl A A7} o}F A glevt, 2 Az Baxlelc} A3 ApolE B4l o]
of] AAEL ANE2EFE A4 83 protein CHAYE L free protein S} YA o)o] 1 o153}
YA antithrombin M4 xe}e] A FAE Yol iz} 3o £ I7-F 2834t}

AZFFoz 8% 4 #AF 179 9 A% d=2F 20944 ¥# antithrombin M4,
¥ protein CEAHx 9} 8% free protein S¥EE 27t £33, F & Alele} A ARE vl
A8, ASFT @Ml 22183 Felo] B2 YA protein CAE ] AeolE EAEA
e},

1) A&2%F 8429 ¥A antithrombin [[#A5(69.2+14.9% )= H2F(104.61:6.5% )%
o FAEAH R FoskA W¥eka(p<0.001), 17752 &7} § 137(76.5%) A A4 Fux e}
Rastec). A2 AL ¥4 protein CBAE(149437.3% )= thE=F(103.0+9.6% ) B}
Aoz Fo5tA 23heni(p<0.001), 1799] #x} F 1474 (82.4%) 14 A FnXEc)
2olsbed}. 2ol AISET BRFS] 82 free protein SEE(91.2+225% )= hEZ(101.1+
10.3%)3 FARAH 2 {47t XpolF RolA| ¢skri(p>0.05).

2) 9% antithrombin MBAE7} & i o] A2FEF #Fzbol|A] EA protein CHAEEE =

2 %S Ryoy SAEAH R {93 49 e $2E F sl

3) ASFT FAF FeA A A o2 v)as AFFF A5 ohE 228 Y B} ¥
% protein CH#AY =7} FAgA o2 folshAl ¥43L(p<0.05), o1& 79 #2} 25 ¥ protein
C¥A=+= A Faxnc} F7Edle™, €4 antithrombin M@= A FaARc} 7HA3)
k. ’

AlE5F7 Ao 4 ¥4 antithrombin MBAE S} 7Far €3-44F9 APYHE wole 715
g fqlo g Azt YA protein CVAE2] Z71= antithrombin M7ZtAe] 2§ YA4g1 &
A& RAEE 98 el Al £ ¥ G976 v} AFEFY A o8 24
Heluc}l ¥ protein CRAEI Fo3HA 2 #3E 3.4 v, o2 o g AFFF #2448
e 2 g G722 YA 99 F 7Y 48yl g AeE AgEc.
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g 4~ slob). 2 ell= protein CR S system3} 3t
£ o2 #53 71AHY oide] NSRS HY§3A
o vlX|& Gl s d7r) olFIAx et

Protein C(o}8} PCZ °}§)+& vitamin K-¢|& &
wlo g 7iojd AAsm thrombine] 2}s] ¥AJshd
t}. #4315 PC: thrombingAe F8& g4ql
g Izl Vas}t Viiag ERAHAA A1
2 oA, tissue-type plasminogen activator in-
hibitor& Ago2H Afa 48 715 A7)
+ Aoz &3HA . FHA PCAYE BxlelA
£ AA A g3 f¥Ae] ok ERuEe
gle}e-n,

Protein S(¢]3} PSE <}gt) A} vitamin K-2]&
o2 PCe BEQAx 9T& 3hd, ZAsisl PC
7} gagoly WHAE Ede] A= Ao d5
Holt}», €y PSE 271x B2 &g}t 2
sl free PS24 total PCe 30-40% % A3}
o, & &} C4b-binding protein(C4BP)3} 32E-2}
AFEAEA £33k classical pathway2] ZAe|
Fodsle 2714 Y2 e 4 k. Free PSubo)
B43td PCY Bzqatz Ao & £4% & 9}
th. §41A PSAYPFH ool A", AT-8 ¥
A FA|®, v 3k 323, HEFS, o
2H7hA] A, 9 G FelA olabEl PSA
BEE B2d § 2leod, oli AEME= olAA
ol PSAYZe] EH-44Z¢ YA F = &
A ot

AAE-2 NSHAL A ¥4 PCRAYE U free PS
o AH o9 R olS3h ¥ AT-Mske) 43 B
AT FohnAl shof & ATE Ashalch.

CHe 3 gy
1. APy

PApFo 2 1993+ 8UNE 1994 847t=] A
Ew ool JEMBIA WU I, 24
AlZE 8 73AME 3.5gol el dUlinE Bel NSog &
Q€ 2} 179¢ oz siglch dx, AR
Y 73 59 A Azo] e Ak diAtelA
Agstgen, RAHA 28 dddANE F
ot w QlE NS QA oA A2siqict. o
£ 179 NS@zlFel 7 d3& 28.64(164-50
A, Ao BEe ¢} 129, 2 590t
ARG 228z v)aWs AZFF (o5
MCNS2 <Fgt) 749, 9AZAA ALFsAd (o3t
MPGNe2 <kgh) 47, = AFFAAlg (18t MGN
o2 o) 39, T2A¥AEA AFARIF(clE
FSGSeo & o}g}) 19, IgA A3 28o|¢lth. o)F
9] ¥4 albumin¥¥E 2.2+0.8g/d(FF+EZH
2p), 24417 sk wiAdske 12.5+7.0gelslen,
@A  creatinine ¥%+= 1.1410.85mg/dlelgic}
(Table 1, 3).

HzFe2e ZHA%, ARAT Y Y Syl F
9] A azde] glv ARY 4 Y 20%E o
Ao slglon, o]E9 HFE AHL 32.5M(21A4-
484D A, AE FEE d=l 119, oz} 99gelsid)

2. A7 9y

1) 87 AT- % PC 8452} §E free PSEA}
3 By

A7 % dz=Fe AHPE YVl 2,000rpm
oA 1587 A4 Eest 7|4 22 E3L A
2 Apgslg).

¥4 AT-M A=+ Stachrome AT-M(Dia-
gnostica Stago, France)& A3l 7]a w)ay
(synthetic chromogenic substrate method)o 2 &
A4z, ¥ PCHAEE Stachrome protein C
(Diagnostica Stago, France) & A}-23to zHe- Hiy
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Table 1. Plasma Level of AT-II Activity, PC Activity and Free PS in Patients with NS and Normal Control

Group
No. Age(yr) SA(g/dl) UP(g/24hr) SCr(mg/dl) AT M(%) PC(%) free PS(%)
NS group 17 28.6+10.7 2.2+0.8 125470 1.14+0.85 69.2+14.9 1493+37.3 91.2+225
(16-50) (1.1-3.8) (3.6-23.8) (0.5-3.9) (45-100) (82-208) (36-120)
Control 20 325176 4.3+04 ND 0.76+£0.31 104.6+£6.5 103.01+9.6 101.1+10.3
group (21-48) (3.74.9) (0.4-1.0) (92-119) (89-128) (88-120)
p value - NS <0.001 - NS <0.001 <0.001 NS

No. . Number of cases, SA . Serum Albumin, UP . Urine protein, SCr . Serum creatinine, ND . Not Done, NS

Not Significant, { ). range of data

Table 2. Linear Correlation Coefficient Between
AT-1I, PC Activity and Related Factors

Correlation coefficient

Mean+SD
AT-m PC

AT-M(%) 69.2+14.9 - -0.0877
PC activity(%) 149.3+37.3 -0.0877 -

free PS(%) 91.2+225 -0.5393 0.3674
SP(g/dl) 447+1.04 0.3154 0.0089
SA(g/dl) 2.24+0.8 0.0835 0.0392
UP(g/24hr) 125+7.0 -0.1075 0.2271
Scr(mg/dl) 1.14+0.85 0.7653** -0.2066
Cer(ml/min) 96.70 +40.80 —0.5763*  0.4916
SP . Serum protein, SA . Serum albumin

UP : Urine protein, Scr . Serum creatinine

Cer : Creatinine clearance

**p<0.001

*p<0.01

o2 2xslgdon, ¥A free PS antigenyEv
Asserchrome Protein  S(Diagnostica  Stago,

France) & AH-3le &4y (ELISA) .8 £43}
et o) el HAl= 159 olAde] A4} pooled
plasmas} g4 Alsgsigled, o] AHA} pooled plas-
mag] FAXE 100% =2 e of e 24XE
ulwate] %2 FAFc)

2) BA 24

FA73 d2E 2o AL Ao iy B4 ¥
A& SPSS program€& AMgEtgen, 7zt xR e) 5
e JFLIFARE Jelidel. T F Alel9] &
o1& v|msl7] $18te] Student-test® AME3}%lor,
NS&aLFol A o2i7lx] Wrre] A FAE Udoly
7] $}&}] Pearson correlationg °]4-3}sic}. NS#
AFo| A A Ao ok ¥ PCRARS] 4|
i BAHe)l= one way ANOVA testE ARg-314ich.

F<| I
1. NSgixirts} =29 sjn

NS #A}7e] 84 AT M BA4=(69.2+14.9%,
range . 45-100% )+ w327 (104.61+6.5%, range
92-119%) Bt FAEH o2 fo3tA It (p<o.
001), 1799} 3=} % 13H(76.5% )14 AT-M<}
A4 FaX(77-128% ) Br} Fgtek. NS#aZe ¥
A PCYA % (149.3+37.3%, range 82-208% )+ o
Z2F(103.0+£9.6%, range 89-128% )2t} EA4&H
o2 fostA %eni(p<0.001), 179 #x F
14%(82.4% )4 ¥R PCe AHA F3X)(66-113
%) ¥t ¥ AAE ek 2eph NS#aEo)
¥A} free PS¥%(91.24+22.5%, range 36-120%)
+ 272 ¥4 free PS%¥%(103.4£11.0%, range
88-120% )¢} EAEH o2 {2l Ao|E WolA] ¢
Sk} (p>0.05) (Table 1).

2. NS&XZollM §E AT-I1 % PCRATO}
ZIEt € U AL AlOIS] Y 2

¥ AT MBAET} G o] NSghalol 4
¥4 PCEAEE & A% Rdoy FASAH2
Fold A A 9T, ¥4 AT-MBA=9} ¥
A creatinineAlo]oll FA T 0B F3 AlgtdA
€ ¥9gon(r=0.7653, p<0.001), ¥R AT-M3A
£9} creatinine A& Apoldlx. EAIGH o2 Fogt
943 JAE el (r=-05763, p<0.01)
(Table 2).

a2z ¥4 PCRAT S} 7[el Y 9 @ AL Ale]
e el A HAE 3 + ik (Table 2).
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Table 3. PC Activity in Various Pathologic Types

of NS
No. PC activity(% )
MCNS 7 174.7 £30.9**
MPGN 4 138.5+39.4
MGN 3 142.3+22.5
FSGS 1 113.5+37.5
IgA 2 107.0

Data are expressed as mean £SD.

**means significant dif ference
between MCNS group and other
pathologic groups(p<0.05)

3. NSEXRToM =% &tx ZFchl «E %
PCRAN T v

NS#AE FolM 2AgH o2 MCNS 74 o
£ zA%A Yo Br} Y93 PCEAEI A
2 fo8Al ¥9kem(p<0.05), MCNS<l 79 =%
¥4 PCRAEE AN A3A B #3432, ¥4 AT
-I#4EE A4 FzAEdg @A Jepgoi(Table
3).

4 ot

NS#galo 4] EA-HAF59] 9gAe] & Ule
2 a4y 49 371 9 71 A9, Y3 ndaty
#2 x5 F710, Atk 28 724Y, antithrom-
bin M} 72 goil-3-3 =AGe] g&42 A ¥
B3 FAVEe] dejA o} o}Arkz| A
FA)AE Ftgdon], ot FASA ool A
AHoze A% BAH 48 Yl 5 ity
aeix yYrh’. HTel= NS&A oA protein C ¥ S
systems} & THE #g3 7129 olyol AT 27
7} olF-oj x| glct.

PCE vitamin K-2j& chilo 8 7oA AAd=
thrombine)| o) ¥Asigdct. ¥4431% PCE throm-
bin¥4e] T2 849 Yz <At Vad} Vila
£ BRYHAA HALnE JAEH, tissue-type
plasminogen activator inhibitorE Algto2x A
Fa 49 715E AT Ao dEx U
34 PCAYZ #xlellMe A A €139
AdAe] wrlx Base] gemt, vy 74,

A4 3FN 257 (ARDS), ¥ty d3h ¢
Z % $E Fdx gAY PCot Aad 4 Ugel B
2 ok, gl PCe &4 wiidl: PC anti-
gend] =& A FArEe s ggde= PC
o #33 BAEE SAshe el glen, o] 7}
2 A ub Abelolls frolgt ARAS Bl o
eqzi 31425.25)‘

PS4 4] vitamin K-8]& dale 2 PCe| vZqlxA}
g4 §d, 8Asid PCol E4agoh} WHAAE %
Hell A¢g=Es AL FAIG?. W PSE 27}
A YegE FARE. e free PS(EAEF 69,
000dalton) A total PC2] 30-40% & A3, =
3= C4b-binding protein(C4BP, ¥-z}2F 640,000
dalton)s} =¥l AFYEAZA EA8laL classical
pathway o] ZAe| Fefdle 2714 2 J¥ F
Ak, o] F7kA] el F free PSule] #A43R PC
o] REQAEA AL Y AV FHA PS
AFFS el gAY, A4 YA FoJA?,
W g3 $F, A¥EY, o7k AR
W FuPFeA ol PSAYSE Y ¢ 3l
oo, olgi¥t AgeA HA HHFe HYAMe] &
9 F U= dA Qrk. AW PSe) &4 uhy
oA PSRARE &AHsh= whie] glen, A
total ¢ free PS antigen¥ =& 2AsH= Wo) <l
]:]-26),

NSol A o2)7kA] €4 b2} turnovers} 5L.oi
A Wl 238 5 e A A 43A Apale]
o, Aol g 7R g HA] o9
= ot} NS&E=lell4l albumins} w)&gh Bajake
7+= AT-M, PC 283 free PS9 8.5 53 &4=
ol&2) ¥4 71 AR} FE Aol 35T
F U, ol Uste FA-4AF 4@ ge] wotH
g slezlel AztEhd, 2 Feke] Ao ahd 83
AT-M% PC9 antigen¥: 9 #Ae, ¥A PSH
Az 9 total PS, free PS&= Bt ajwic} Abdgh Ajo)
7} 3le] NS#alel|A] o]52] A ¢jej= otz
E3AAg Aeolct.

Kauffmann§?-& 932} NSghal 3 8ellA €%
AT-M5E7} i UAR o] F 192 A
YHzo] Fubsglcle Bty ey, Panicucci®
& NSolA €4 AT-M¥59) 7tat AT-Me 8
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£4 dfojgta ek a2 ¥4 AT-M%=0)
A3 NSEA M= A-HA43 ) o] o} B
aEe] glab, 4 AT-MF% Zra 9ol o ¢
71A 4dqle] Bitdor A8 4 glrka ¥R 9l
o}

Vigano—D’Angelo$*ol] 2}3}s NS&=}el 4] 3}
PS5} Ztasielon, ol o) C4ab-binding
proteinZ7} 2 t] B&- free PS7} o]E3 B34S §
A&, £ free PSe} g&4lo] Futxlo] free PS
7} ZaE7) dFeletx st 2 olF A}
4 total PSx= 23]8] ZviEgicky Ryusigow,
NSga}ol| 4] ¥ PSBAE o free PSe| A7} €
A-4 A5 HHYE 79 8] € F A
I FA3 4t

e} Vaziri®-2 NS#Ajo| 4 82 AT-1I an-
tigens =t 4% ¥hd, ¥4 PC antigen’s: %
YA =9} total Y free PSE 25 Z715%lew, AT
~-I antigen %% YA PC Apold] g-ol8t gA4twd
AL 2o, 84 PCe} F717) NS#A}ejlA AT-II
9] Ztaol % FA-4F0 YA A= o
e g FAstgr). Mannueci 5% NS#z}
ol ¥A AT-M antigens® ¥ FA=E A4
i 8% PC antigen¥ % ¥ 5= ZrEE A
o7 Hol F7}¥ ¥x PCr} NS¢ IAH-4HF 9
A84E 5= 9% Wdan Rasgc
Pabinger-Fasching %3} Cosio%"2] Aoz
ol¢} At AAE elilevt, Sorensen$ e
119 2) NS#xlelA ¥4 PCRATr} AAeldch
B uatglrl.

oje}zte] AR HA @ Alxjo] A A3}E Ro)
£ AL 7 AFAuich AL W o) olrt ol AT
i #ae] dels Hx, A7) (creatinine A A-E)
9 7|A AEge] WejEhE]] AeleE AE § 4
Sicth.

£ 479 A9 NS#EAZolAd A4 dixzdrnct 8
A AT-MBA=+= Fo5HA Hokx, 83 PCRAE
£ FolEA msled, 84 AT-NEAEr} 3 o
552 NS#EAteA 87 PCEAEE 52 A% 2
gdeovt FAGHeR {4 AR A DAY F
glgict. o] A= VaziriE™ el Byel dxzhl, &
72} NSStA}FellMe A free PS7) 23t &

AH 2 §o)g Ao]® Holx Yskrh. W PCrl
Fe 9902 42 4 Y e PC(EA 62,
000dalton)® 7]e} vitaminK-9)& Yem QURS
£ albuminel} AT-mMEc} #AF L43E drlz
3 o)2jah o} $AHY BAE 2= albumin
o} AT-M(EAEF 58,000dalton)®r} 8§ 53
240 A& AL T 4 ok, DA Hite] 3
719 Aol o 2% WLeE HHT YO,

ol A2 NSTAelA 8% AT-MBAES)
a7t GH-459 9Y4E Fole 5w QY
o2 7=, Y% PCRARY 7k AT-MR2
o ¢ YA3n FRE BAHE dUe selew
AR, £8 2 A7)4 MCNSe} A9 the =7
#2 Yeje) NSt €% PCRAEs} EASHe 2
o5k Fol he 228 gejo) NSug gH-
WFY AP} e AT 22Y 4 9ot ¢
o2 o ge BAE oD ¥ A7 1 YA
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= Abstract =

Clinical Significance of Plasma Protein
C and S in Patients with
Nephrotic Syndrome

Chong Hoon Park, M.D., Hyong Jik Kim, M.D.
Sung Kyu Ha, M.D., Ho Yung Lee, M.D. and
Dae Suk Han, M.D.

Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, Korea

Objectives : Patients with nephrotic syndrome
have increased risk of various thromboembolic com-
plications. Renal loss of regulatory proteins of the co-
agulation system such as antithrombin Il have been
suggested as important underlying mechanism for
thromboembolic tendency of nephrotic syndrome, but
the precise mechanism has not been clearly recog-
nized. Recently, the importance of protein C and pro-
tein S as another major anticoagulant proteins has
been established and researches have been performed
to prove their roles in patients with nephrotic
syndrome, but only yielded conflicting results. There-
fore we undertook this study to evaluate the role of
antithrombin M, protein C and S in nephrotic
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syndrome.

Method : we measured plasma protein C activity,
free protein S concentration and antithrombin M
activity in 17 adult patients with NS. The data were
compared with those obtained in a control group of
normal 20 adults.

Results :
1) Plasma antithrombin M activity in nephrotic
syndrome  group(69.2+14.9%)was  significantly

lower than found in the control group(104.6 +6.5%,
p<0.001). In 13(76.5% )patients among 17 nephrotic
patients, plasma antithrombin I activity was below
the normal range. Plasma protein C activity in ne-
phrotic syndrome group(149.3+37.3%) was signifi-
cantly higher than measured in control group(103.0
+9.6%, p<0.001). In 14(82.4% ) patients among 17
nephrotic patients, plasma protein C activity was
above the normal range. But there was no significant
difference in plasma free protein S concentration be-
tween nephrotic syndrome group(91.2+22.5%) and
normal control group(103.4+£11.0%).

2) Most nephrotic patients with low antithrombin
M activity had high plasma protein C activity, but
there was no significant correlation between the val-
ues of either assay.

3) In 7 patients with minimal change nephrotic
syndrome, plasma protein C activity was significaltly
higher than patients with other pathologic types of
nephrotic syndrome(p<0.05). In all these 7 patients
with minimal change nephrotic syndrome, plasma
protein C activity was above the normal range, and
plasma antithrombin HI activity was below the nor-
mal range. '

Conclusion : These observations suggest that low
plasma levels of antithrombin III activity may be the
cause of increasing the risk of thromboembolic com-
plications in patients with nephrotic syndrome, and
increased plasma protein C activity in nephrotic pa-
tients may afford some protection against the throm-
botic diathesis associated with antithrombin I defi-
ciency. Interestingly, in patients with minimal change
nephrotic syndrome, plasma protein C activity was
significantly higher than patients with other patholog-
ic types of nephrotic syndrome, but further studies
with more patients would be needed to prove its clini-
cal significance.

Key Words: Nephrotic syndrome, Antithrombin II,
- Protein C, Protein S
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