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R EEC BT AR 27V a7 e 54 vORRRCE$ A58

SRKEEFMERRARILME (EIF © F RGP
B\ X K

ERBREC BT AMd 2 ) 37 = 71 v (glycoprotein) DEBIZMAET B HIT, EHEM (EHH) 254 &L BREEIR
R (EIRREBRER) 13412 W TR REL TH HIEIRHFR 8 BEEQ (pregnancy-specific B-glycoprotein, 8,SP)
BIOe bR ILH WAL £ v (human placental lactogen, hPL), HIRMEEATH 5 EHEMEE o WED
(pregnancy-associated a-glycoprotein, @PA) #HE L, Hh#TELOMASEEOMFERSEOL BT A~/ MmhEE45E
3 VB B — ST BB SR B Bk (micro single radial immunodiffusion method, MSRID) % A\ 7. AiSPy, hPL & & »
wPA OMAFEER, FERTREROETE L LI LR Licst, EIRFHER T 3 =IO ERER GIBERS) it
LWTFRLEETS D, WIRPEEC X5 BEOKBERE L OBERIVREE his. i, EIRPHBEN TEERRICHE
LT, ar7 VS b ) 7 ¥ v (aeantitrypsin) 3 X O° -V £ &E (Blipoprotein) DEH (p<0.01) L, wrrTITRIY
(ceruloplasmin) 38 X O a-V £ &M (a-lipoprotein) DFFE LB MA A bR (p<0.05). hcH LT, ~nFr7mEy
(haptoglobin, Hp), f; & 1 [ (Brglycoprotein 1), &« 7 ¥ # % % I ¥ ¥ ¥ ¥ (arantichymotrypsin), C4 B 4 (C4-
component), 7 v = v v [ (antithrombin I, AT Il), 73 = & / — 4+ (plasminogen, Pmg), Cls £ ¥ 7 7 -~ — % —
(Cls inactivator, Cls [), G $#& 7 = 7' ¥ ¥~ (immunoglobulin G) 72 EREREDOES &R L (p<0.01). BAEXLD, e k2
Bz B A M ASP, hPL % X U wPA HEOETIL, BiE—jalEsseE Ry Rk L, ERmho Hp, ATH, Cls [, Pmg 7«
COEASEOER 2 — Y, EEFEEOTARSCKEEERZHMT50EHATSE LEL LA,

Key words preeclampsia, plasma glycoprotein, pregnancy specific protein, pregnancy associated

protein

IR X 0 BARBIERELL, FERCELED TR
FREEL Yo B . IFIE - Sk EEROBEOREC FEMNRE
FRELTWADIRASBEHETH ), TOREDOL LMD
SRS L IR S R ABEY 2 LA b, BHREAFRE
PEELTWS. ¥z, IhCRFEEQSEIFET DS,
HRIC & ) ERERES RN ERY 2L, EIROHRS L UM
WORBCRT>TBEEXDRD. Lnrl, ZOHEHFIC
£ U BTE 4 DITEEGHE RHE L IR RO RER B{L X ¢ B ATRE
WD, BICRIEL s RHEDD EOWIHEFREEN S
. —BICIEEREER, TRBMCERE, SARK, FE
PR E LTARBICRIET S . EETBEICHET AR
X hEEThh, BRCELT, MR, B, 3R
BE, AL VARSEABETAS, LERCLOREIIVIH
CRATIIWEL. 40, mF7 Y 27w 71 vBREL D IR
hEIEDIREED —ME R L X 5 LA,

IR B 5 (pregnancy specific protein) ik, [EIRRFICERR
Wiz HBET 2 BASET, B L v FWIh, TORE
MAFEERRERCRBEBERBC L VEBTHLEATY
A0 m s, RS R B BEE B (pregnancy-specific
Br-glycoprotein, BiSPy), & b REMFITSWE L £ v (human

PR 5E11A18AZN, PR EFI2ZA4AZHE

placental lactogen, hPL), & b EWMBRA B KL E v
(human chorionic gonadotropin, hCG) ¢ £23B 1, £ DR
shig O RIEILIEE O MR AR EERE L LTAEORK
KieBWTRHIRATWA. £, IEREHAR DT (pregnancy
associated protein) &\ b TV 5 DI, [EERFO AL H T
EUEEOSACLOPREALATSIEIRTVEY. Th
WAIELRREE a, BEE Y (pregnancy-associated arglycoprotein,
wPA) 7t ERSER D, aPA BEREREA L ERICHE,
Jated JOREBEHRFEZE XL LN TED, EAShtDg <
IRHEMFR SR, BIBMICIAETEBE S A0 L
fodi T, BHAMER ePA BEIIABGE L BIE L, £ OB
RENASNDEHICETAUERLRDHE. ELIT, ERC
I hBmtcEETAEAD S ) 27 v A v (glycoprote-
in) BEW SERREBNALABNT?, TOELDRREIIE
PRICE S N MIEIIZ L 2 L EhTR D, FRAEEPEIEL
EORMEDREC L - TLEDLEE) S & — v A RT7e DAL
H5.

ABETIE, MRECESTANFEAIEYRETHEED
WCIEIER BRI B A EOBBERETHAMT, ERERE
IR B R LT, mh Y aF w7 A viREDR

Abbreviations : ®AG, a-acid glycoprotein; ayAT, a-antitrypsin; a.B, aB-glycoprotein ; a,L.p, ai-lipoprotein ;
amic, a-microglobulin; T, aT-glycoprotein; aX, a;-antichymotrypsin; @HS, aHS-glycoprotein; aM,
armacroglobulin ; a,PA, pregnancy associated a-glycoprotein ; aPl, a-plasmin inhibitor ; AFP, a-fetoprotein ;
Alb, albumin; AT II, antithrombin Il ; 3,SP,, pregnancy-specific B.-glycoprotein ; B: 1, Brglycoprotein 1 ; B; II,
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R, EEERETBES (ER+ BIER) 134 & EFNIEIES)
(IE#H) 258 TH 5.

1. [EIRFEIER (1)

BEIEMERTBEDESNE, F#24~37%, WER6H, &
EwmSGl, 2RER1H, IBREMLIATH 7. HEIREI0~3T
WTHELTH H, WHRMMAEZ 150~260mmHg, JK3ELmE
X 100~140mmHg TH ~7. REEARKCOWTIT, EWHEE
b5 9.0g/L ¥ TOEFLALIE. BEITROXCERT
DZLONbLEFICHECHEB LLLDE THEEL:. HHER
Wk, WEBLH, BESE2HTH 1. BohiRoH4
BEE L 920~3000g TH 7o, EIREEIC BT % 2 @L E
ORET, WA MFE 160mmHg L b, SRR AE 110
mmHg BLEDL D, F M@ RIEHOBEHMEL » 20
mmHg LI ED EREZ LD, REGES.0g/L b ETegE
MEAR D b DY BEEERPEIES Lz,

2. EHE

ERIIERER Y 7 b DBZDERBITL~BERTH D, &
FOSMERIL 0~ 3ETH » 1. ERMFEII9O~ALET, W
ThdZOMERCERICSHREET L.

I. # i

IERBETIX, RS 1 =2 [first trimester, 8.2+1.9:8
(BRIBH, FHE L EERE), 76, #nEKn=7], 2=
¥4 (second trimester, 21.3+4.158, 104, ¥ @ %
n=10) 3 X T8 3 =%HA (third trimester, 35.4+3.1;8, 25
B, BmEH n=37) DL EROIIC, EEPEERTIL, +
DIEFEREIANRTTEE 3 =R HADEER (34.542.48, 134, %
MERK n=2T) TH =D T DOHICERMm Lic. 7eds, B3=3%

Table 1. Clinical characteristics of preeclamptic patients

MOEER (RMEER 8 X OERDEER T, RHRMK
FM—fEGIL D 1 ~2[MDORMETie -7, BMTEREMNES
RGCHEIRE D 10mL 8ERL, 4 CITI05M®ER, 4T,
3000rpm, 104 RLECHSEEL, BoNlcmEL RIERE ©—80
CRTHBRAF L. ¥, ATk - nfoRiug,
1/10%3.8% 7 = v + V v A S CEERMOE Y HC
10mL #ifi L, 3000rpm, 105REOH, miEeo#L —s0C
THRE L.

. RIEH*%

1. flle Uiz [ 45

MmEZ CRE L-EBSE, BSP, hPL, mPA, ~F} 2
m €'Y (haptoglobin, Hp), v 7 v } ¥ 7> v (m-antitrypsin,
aAT), o BBMESETR S (a-acid glycoprotein, mAG), a,B BE X
(auB-glycoprotein, aB), @y 7 vF* & b UV 7 v v (-
antichymotrypsin, aX), e.T ¥ & B (aT-glycoprotein, «,T),
8.5Se ¥EEH (9.5Sar-glycoprotein, 9.58a;), MET s v FP
B4 (serum-amyroid-P-component, SAP), ¢ 3 7 2 e 5 1) v
(ai-microglobulin, aymic), 1 v 2 —a bV T vAf4 v L &R —
(inter-a-trypsin inhibitor, lal), @, =27 v 7’12 7'V v (armacr-
oglobulin, &:M), a;HS ¥EZEH (a,HS-glycoprotein, a.HS), Zn-a,
¥EER (Zn-arglycoprotein, Zna,), £/ 2 75 X 3 v (cerulo-
plasmin, Cp), ~%-¢% ¥ v (hemopexin, Hx), Ge 271 v
(Ge-globulin, Ge), a; J4IEE A (a-fetoprotein, AFP), 8Sas Y%
H (8Sarglycoprotein, 8Sa;), F 5 ¥ A7 = U v (transferrin,
T), B: ®EH | (Brglycoprotein 1, B 1), B EEH I
(Be-glycoprotein I, 8 1), B, § 7 = 2'» 7 ) v (Byrmicroglobu-
lin, B:mic), G T2 = 7'V v (immunoglobulin G, IgG), A
B2 e 7Y v (immunoglobulin A, IgA), M a7 v~ ) v
(immunoglobulin M, IgM), D % 2 = 7 Y v (immunoglobulin
D, IgD), E %% 7' = 7'V v (immunoglobulin E, IgE), #its
Cls (Cls-component, Cls), #ffs Clq (Clg-component, Clq),

Case Name  Gestational Blood pressure (mmHg) Urinary Edema Mode of Infant
number period® Systolic/Diastolic protein (%) delivery”?  Sex Body weight (g)
1 K.H. 34WeD 180-200/120-130 3.0 General C.S. Iy 1860
2 F.S. 36W0D 160-170/100-110 3.0 General V.D. 2 2460
3 YM. 34WO0D 190-210/110-120 5.0 Tibial CS. e 1660
4 SM. 3TW1D 170-180/110-120 2.0 General C.S. s 2320
5 H.T. 36W1D 160-170/100-106 0.6 Tibial C.S. & 2500
6 KA. 30W3D 190-196/106-110 9.0 General C.S. 2 1440
T NY. 38W0D 150-190/120-140 7.0 General CS. % 2540
8 LT. 3TW2D 196-200/120-126 2.0 General CS. & 3000
9 BM. 3TW1D 190-260/100-140 Trace Tibial C.S. bl 1870
10 TM. 30W2D 170-186/120-130 6.0 General CS. 2 920
11 MM. 36WI1D 160-170/120-130 7.0 Tibial V.D. Py 1250
12 OH. 33W4D 180-192/100-110 2.6 General CsS. 3 1150
13 M.T. 33wW2D 180~190/120-130 9.0 General C.S. 2 950

a) W, week; D, day.
b) C.S., cesarean section ; V.D., vaginal delivery.

Bglycoprotein Il ; Bmic, Brmicroglobulin; ALp, B-lipoprotein; Clq, Clg-component; Cls, Cls-component ;
Cls 1, Cls inactivator; C3c¢, C3c-component; C3PA, C3-proactivator: C4, C4-component ; C5, C5-component ;
C6, C6-component; C9, C9-component; Cp, ceruloplasmin; CRP, C-reactive protein; DIC, disseminated
intravascular coagulation syndrome ; Gc, Gce-globulin ; Hb, hemoglobin ; Hp, haptoglobin ; hPL, human
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Cls 4 v7 7 %-~— # — (Cls inactivator, Cls ), ffifk C3c
(C3c-component, C3¢), C3 7' m» 7 7 F~— % — C3-proacti-
vator, C3PA), #itk C4 (C4-component, C4), f{k C5 (C5-
component, C5), ffi f& C6 (C6-component, C6), #ifE C9
(C9-component, C9), a ¥ K&EH (arlipoprotein, alLp), 8 Y &
& (Blipoprotein, fLp), 7L 7 A7 3 v (prealbumin, PA),
707 3 v (albumin, Alb), CRIEMEE (Creactive protein,
CRP), V¥ / — A #EAEB (retinol-binding-protein, RBP) T
Hote. iz, MEPCBCTHE LEEBSEIIX, 7V F b
g v ¥ v D(antithrombin I, AT) BEXOTFFR I/ =¥V
(plasminogen, Pmg) TH o 7c.

2. PLWE

e } 9.5Sa (SAP), Alb, auLp, RBP, C9, Ti, Bmic, IgM,
IgA, IgD, IgG wT A HMmEL, ThEhOoBEASELEHR
L, ERCILECAELTELLOR AV, REFER, B
WLEEASBEYTEEL7rA YV T 23V (complete
Freund’s adjuvant, Difco Lab., Detroit, USA) i U TFIRE
(emulsion) % {EE L, MFRE CIXMILFCEH L, 26K
QAR CIHRAERSEEARFLI RS VT YAtV
(incomplete Freund'’s adjuvant, Difco Lab.) TF# L= FLRE
PEHL, BNEERYTIR-7. Hfie b C6 mEX Cooper
Biomedical # (Malvern, USA) @%@, ik + BSP, e,PA Il
#13 Dakopatte # (Glostrup, Denmark) © % O, e b
Pmg [ Nordic # (Tilburg, Netherland) @ & @, £ DD
b b mAT, wAG, aB, aX 7 &g+ 5 ML Behring #
(Marburg, Germany) ® % D% f\ 7z,

3. mAEARETTE

M EEEL, BFBEERIV Y. — Ly METERL
o, REEASBEREONER, KE— TR EELEE
(micro single radial immunodiffusion method, MSRID)™*" T
Teoitc.

1) ¥ BSP, ¥ X8 hPL D#lE

B.SP,, hPL OHIFEIZIE MSRID & F\ - fo. AREEK BITHHE
BELT H e — & 5L (agarose gel) WOVEEIIL, HHEOMRL
WA Lz, Tiebs, 6.5X10cm D 2D H 7 AROM
@, EX lmm T, El6.5cm, & 10cm, <M lem ©U
FROTA Wb BRA, 7Y » VTRELHLEELIE-
o, O LEETROMLS, 2%/R (THw—A AT, F
G, W) BEREA, BE L THEERR (antibody
agarplate) BEE L. KL, 0.5M <X m s - L EEE
(barbiturate buffer, pH8.6, £ # VHE £=0.05) & 2% W/
VEBECEBL, STCIRFEL, Zhi#RoMBELEML
7z. BSP, TTi2 0.1mL, hPL T2 0.08mL Ofim{E% 4.1mL
DEREICES L. BE LIcfiEERR b nbidTL,
BRIOESE Y BV CR2EDRE BT, 2 /AUIEEME (T
B) B, trsmmmEse Lic. ROBERX, BSP Tix 1.2
mm, hPL % 3.0mm T, ZHhic BSP Tix1.0pL, hPL T
V28.0uL OBBEMBEREA L. MFEARIL 100D BBIEA
28 (Hamilton, Reno, USA) #f Liz. EREREAXSTE
MO AFRTRAEED D, —80CIEFF LAIEIRIGED IE

BIEFO S - E EEnE S LTH, £ORER100%
DEEEME L.

BEMBEAR, BAFICTHMSEE L. - oM IR
EICELL. KT, T2REOM, BESHETH 2 0.02M,
pH8.0 v BRI 4 A e K (borate-buffered saline, 0.85%
NaCl) B Li-#8, BXREZREKCE LIZERTHE, £D
FERECHRELERER. Lo%, BRira<v—7)
Y 7 v b 74— (Coomassie brilliant blue G-250, ¥F{b2E3E
) TREL, BRI THSBEROERENE L. B
DORIEL, FRISEM OB B YL k% (profile projection Nikon
6C, BAYNF, KR THEEHALTHM L. BROED L
BHOERY 2R LCKETEENBO LA L LLRLT, &
o O REY BH L.

2) miE «PA OWE

aPA OEIED MSRID K Tfiie»7. FHEEREL, 4.1
mL OEXRHIZ 0.15mL OHMBELEA LI LA, wPA X
FERnFC AMEFETAEASE TS, BEOEE LT
V2 ITYR36:E O ERIEMR 7 — A i i e < AR B AANREM
BTHD QS M (Hoechst-Japan, RE) # A L. K&
3, HFACERAFRLEL T~ L, BETO7 v 7R
THEEERE L -0CTRESRELDTHD. ZD1T v I
% 50ul ORERCEREL 100% ElEMmME L L. i, AR
WHREEK 26uL WS L7s 200% EEMER L, AELE
ML L CERRD 2 8l FoEALL. IHIAIE
TAREFREDOME 8ul FREBCHERFROHORICEA
L.

100% EE#EmyE 100mL Wik, aAG, 54.9mg; AT, 231.8
mg; @B, 39.6mg; alp, 496.8mg; &M, 244.8mg; aHS,
77.0mg; AT, 30.0mg; Alb, 3690.9mg; B. 1, 18.7mg;
B, 1, 9.7mg; BLp, 622.0mg; Cp, 33.8mg; Clq, 12.8mg;
Cls, 3.6mg; Cls 1, 26.0mg; C3, 77.0mg; C4, 23.7mg;
C9, 7.9mg; Ge, 50.4mg; Hp, 114.3mg; Hx, 115.3mg;
1gG, 1610.6mg; IgA, 273.8mg; 1gM, 332.5mg: PA, 34.4
mg; SAP (9.5Sa), 3.1mg; Tf, 311.2mg B&HTH L ENT
WA,

3) M EE S EOHE

MR F434 Bii: MSRID Tyl L7z, R REL, &
M & D REEHOEHRMERENRLD 0D, BEAS
BT & »Ti20.03~0.40mL DHMiEE 4. 10mL OFERPICE
T 5oLk 0ER LA, A L SRR O E R
#ACCEZ . 0mm OFE32@HT, 47UIREMER,
R BEE R L U, EENEC QS miE R AV, 100%EEE
%, 200% EEHEME O E & AKX T TR 2 T2
FEA L. BmEREACI:, RESES PB600 (Hamilton) &
104l HEEABYSMER LbORERLT, 0.4uL 24
FUCHEA LT,

4) MSRID TOREBOBERKE

9.55c BEOHBALTWAHEROEY2IADRBRECHE
L, &EEhOBRES MSRID THELIcE 25, TXNTOH
BOEREITEE LT 2 MiFRE D100+ 3 % (PHELE

placental lactogen; Hx, hemopexin; Ial, inter-a-trypsin inhibitor; IgA, immunoglobulin A; IgD,
immunoglobulin D ; IgE, immunoglobulin E ; IgG, immunoglobulin G ; IgM, immunoglobulin M ; MSRID, micro
single radial immunodiffusion method ; PA, prealbumin; PAPP, pregnancy associated plasma protein; Pmg,
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HEREZ) OB - 7.

V. AlERBEOFTR

Mm% BSP ¥ L0t hPL BE12, HIE3GEDERIER T —
mEEEECHTAHEME (%) & LTEbL, i ePA BX
CLXOMOF£EESEREZ, QS MBEFRECS T2 HRE
(%) ELTHRRLE. ok, BHEEHLERSISEROMmF
AEOSEREO BB, ERPEEN CHRBEER
CHLEEOEMAA DALY EELYRTESSE, B
DR DA BRI DR EEYRTEASE L L.

V. #EteoansE
FEOEOREL, FREORTE (FEE) K X b B5HH
HELUMhEIRERE LI, B8PS LVBAIT tRE
(Student-t) TIFis\y, BOBPIEL L LWBAIIT Welch @
HETITRw, FHERS IOBEERET VFEHEETELT,
EEKES%, 1%, 0.1%OWAREIC L - THEL.

59 &

1. EERSSIUERPESERONPERISRERRE

1. EERCRT 5 mbEREREQRE

EEBEOMSF BSP BEZ, R1WRTIEL, #1=%H
TIX13+ 9 % (FHETEERZE, n=7), F2 =T 1234L
99% (n=10), # 3 =3HACI1189+19% (n=19) TH v, [TIED
HTELDRERTAZERREDLRE.

s hPL @2\ Cid, H2KRTZE<, #H2 =¥t
126:£25% (n=9), 5 3 =HHTIX16644% (n=25) TH b,
BSP, L RARCEREINICHEN TS Z LB DbAI.

2. [EIRFEAER B0 M E R RE R E

TR BIEHOMF BSP BEX, T6+£26% (n=20) T, #
HEBBEOLTNLHET A LEHETH > (p<0.05) (K 1).

7, hPL M 4135447 (n=10) : BHESEOREC
LEfE%E R Lz (p<0.05) (B 2).

150 — X
9
~ o0
S °
© - o
£100 | o2 L B
o )
g 3 o [ ]
[+] Q ®e0
o g ¢
P '
@ ®
@ 50 | ° o 8
£ I &8 § )
=]
5 - [} [e2)
» L o } b
)
3 o
o n? 1 . "
1st 2nd 3rd

Preeciampsia
trimester trimester trimester

Fig. 1. Comparison between pregnancy-specific f,-glycopro-
tein (BiSP)) levels in normal pregnants and that in
preeclamptic patients. Serum levels of 8,SP, are express-
ed as the percentage of pooled sera taken from healthy
pregnant women of 36 weeks of gestation. (O, normal
pregnancy ; @, preeclampsia. Each bar represents the
mean=+SD. 3%, p<0.05.

1. EE#HSSTEIRPSEMNONPERERSBRE

. EFFCRT2OPEREEEARE

EEHDO PA BEIZ, H3KRTIEL, #1 =¥tz
376+£329% (n=T), 8 2 =¥ Ak, 1401+201% (n=6), B3 =
HHATIL, 2505+1164% (n=12) THH, HIBEIC L b ERL,
EROEITE & B L.

2. ERPEBEMC BT 2 M REEEAEBE

PR BB D PA BEIT, 1975+1022% (1=2T) T#
h, BRIBEEHOBRECH LEEERE LA (K3).

Il. ZAERRS SUVEERFSERONHPES S EHEE

1. ERPBERTEER R LEEASE

X 4z AT, BLp, Cp B X O aLp BEWZDWTHEIT
B LEEREERY B L OURLE.

= 300 X

=

c o ®

$ %

S 200 %

c

3 g% 4

£ % 00 e®

(] go 808 @ [

a o °° ®

2 100 o o0 oo®
o

E
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0 ' ' :

2nd 3rd Preeclampsia

trimester trimester

Fig. 2. Comparison between human placental lactogen
(hPL) levels in normal pregnants and that in preeclamptic
patients.  Serum levels of hPL are expressed as the
percentage of pooled sera taken from healthy pregnant
women of 36 weeks of gestation. (), normal pregnancy;
@®. preeclampsia. Each bar represents the meanz+SD.
X, p<0.05.
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Fig.3. Comparison between pregnancy-associated a,-glycop-
rotein (a,PA) levels in normal pregnants and that in
preeclamptic patients. Serum levels of @;PA are expressed
as the percentage of pooled standard sera (QS sera). O,
normal pregnancy ; @, preeclampsia. Each bar represents
the mean®+SD. There is no significant difference between
normal pregnancy and preeclampsia.

plasminogen; RBP, retinol-binding-protein; 8Sa,;, 8Sasglycoprotein; 9.58a;, 9.5Sa-glycoprotein; SAP,
serum-amyroid-P-component ; T1, transferrin; Zna, Zn-ar-glycoprotein
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BHMTEROMP o AT BEIX220£38% (n=37) TH D, 3F
R e LA bl IEIR R BB TI13252£37%
(n=22) L XHKERL, BPEHRBCH LT ERCAMBET
Hotz (p<0.01)

e BLp EET, BAIEERC R TH209146% (n=36)
LRI B LN R b B A, IEPRFP R AE R T12399E
117% (n=20) & XHIH 2 fEIEH L7 (p<0.01).

e Cp BE L, BEIEER TIR257£41% (n=18) &L FEIRIC
ToEMERTEASETH A, ERPBIEN TIX206E
83% (n=22) & X HIHMA A LRz (p<0.05).

i alp BEKSWTIE, BHMEBHTH196+£39%
(n=37) &IEEPICH L R &R, ERPBIER T12230
+429% (n=20) & ¥ Hish&EE% R L (p<0.08).

2. IEERBERECEEY R LEEASE

® 5w Hp, B 1, C4 X0 aX BEW SV TERLER
BLITRPEER L B L OURL.

e Hp B, HEEREEETI119436% (n=25) & IEMEME
LRERABETH b LY, EIRFHERTIR3L
24% (n=25) & EEILETIAED LI (p<0.001).

e B, | BEE-SVLTS, BHMEFRBEDNLIEL21% (n=22)
WL, EREEERETIET6:213% (n=19) L ERLEMEL R
Lt (p<0.01).

ek C4 PR, HIIERBETIXLI16+28% (n=18) Tho 1
B, EIRRBEERETIZ60£26% (n=14) L E LV HADA
o (p<0.001).
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Serum Cp concentration (%)

Mm X D, BMEBREO113120% (n=37) L,
PR EER TII9T£24% (n=24) LETHRAL R (<L
0.01).

gt AT, Pmg, Cls | 3 X0 1gG BEWSWTH
HIF B L R BER Y B L OR L.

feh ATH BEE-SOWTIE, BPEFERETIE118E8%
(n=23) LEERICH LBEORMMLONDEASETH 2
1A mdb by, EFEREBERC B\ TRTIEITS (n=20) &
EEETAED bhiz (p<0.001).

@i Pmg i3, BEIEERTII160£29% (n=236) LEIRIZT
BMTABEASECH - N, EIRFHERCIZ11TL42%
(n=20) L BWEFEBEIZL LTETAARSRT. (p<0.001).

Cls | @o\Tik, BEIFHFTL83113% (n=24) LHEIR
I Db TR bR, ERPBAER TI1165116%
(n=21) £ XHWETE/RLE (p<0.001).

s 7Y v THD 1gC BER, BREMEFER TR0
18% (n=22) TH - feh’, EIRFPHBER TIL781£18% (n=21)
LR B BRI (p<0.01).

3. EFEFEERCEEOER LR E ek o B E
FOWIEEREERCEVCTNHEESEN LR THLO,
WATAELOBIUEHA RENL -7 bDEELDTRL
fo. BAEENLEEREEROMPBED BT,
BOENRTD HRIcHh > BEESEL, aAG, Ge, lal, Hx 7g &
Thot. BEESOFT C4 FETFTETR LA, Clg,
C3PA, C5, COW g bhihbhichofe. T, FREZRD
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Serum protein components showed higher concentration in preeclamptic pregnancy compared with normal pregnancy.

Serum levels -of each protein component are expressed as the percentage of pooled standard sera (QS sera). aLp,
a-lipoprotein ; BLp, B-lipoprotein ; eyAT, a-antitrypsin; Cp, ceruloplasmin. O, normal pregnancy; @, preeclampsia. Each bar

represents the mean£SD. 3%, p<0.01; 3, p<0.05.
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DT, EERTLHFEROLIICH LT9E16% & ET A4
bhich, EEFEERTRI2LI0% LEEOLEBH YR
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£ ®

BIBREEOHETRO AR L T, ERMEICHE kL
EVRMEEEDESL - FWEB L URBTHEAEELTW
5. ¥, HES IUHEMCBEOREEMERCEEL,
BRERELTVBLEZLRT WS,

IERREIC 351 5 REMR OB E S EIC 114 < OFBA LR
B0, PTHERICHERMICHE TS BSP, ® hPL 2 ED
ERERERR oPA RS OEEHEEANERTHZ LT X
CHABRTWA. L L, BIIERE 3 =¥ IICRIET 2 2 &
NEVCEIREFRBIE L £ ORIRETIZ, ERERE T OEE ¢
F—VIRRIe HFRENL DD . SEOWR T, EIRPEER
CRHMEEBEOAEMPEASEEE Y LB L.

FIREREATH S BSP; 12, Tatarinov 59 L h RE X
., Bohn®™" 23R & b S - 0B L Ac4F&90,000£5,000,
BROWEYEL SV 2T RTAVTHB. FOH, ASP Ik
YR B8 E M4 % [ (pregnancy associated plasma protein,
PAPP) 0 L2 TH% PAPP-C L FA—TH 5 Z & Lin
BUIZX » THLMZ AN, TOABEEMNBERITRETH 5
B, = A b D F—) (estriol, ), =& b F o F — L (estradiol)
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RaF = (cortisol) LFEETHEEATH I, RBRERK
B\ CHEH Y MEREEES (phytohemagglutinine, PHA) #80c
LBy VARROGERIELZMET5 L3 TW5", BSP,
RHERERC L > CEASh, TOREABENRICHIBIH
59, TOXRAMIAURMEEL, SHHTHB L » BiEm b
B S h UBRRBCHNT 2. ToREmbEEL, AR
EECHBERLEETHLINTEY, FERNBRERS B
PHREBETEY AT D L DS VFRPEEN IR ERSY
RTEDRENESHALN B ULn L, BRESHERES
MENTRESERE TR LR R bRl &b XA TL 0%
SEORERTS, o+ LHSP BEINIEFARK & Ll
By, ERPEER CIBIEEECE LERDOEMEY R LE.
ThiL, HIRGEBEC BT 5 BEEEREE L EE S S LD L
Exbhic.

hPL ik, BB OERMIR I YV OWENIEARLE v
(peptide hormone) ¢, b M EEMHR BB B AL 2 v
(human chorionic somatomammatropin) & & BRI R % . Ito
BPIZ X - THEZH, Josimovich 512 X 48 - HilH X h
7o, BERMIICHRT hCC BB TEAIIDE L OEQAEL L2
vEThE, WPLIZE2D0EF-xALEY &2 5. hPL I,
191BDT7 2 VB X D 7e B TE22,0000EE KT, B
220 SS #EAEEBEL, & FEEARNLEY (growth hormo-
ne) & REXHCHMARN ATV, TOEBERE LTI, 4
BRIz LCECEIMEREETAZ ETHB A, B - BERS
DHFEICHEE LTS, Tichh, BECRTZIEESRE
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Fig.5. Serum protein components showed lower concentration in preeclamptic pregnancy compared with normal pregnancy.
Serum levels of each protein component are expressed as the percentage of pooled standard sera (QS sera). Hp, haptoglobin;
B:1, Brglycoprotein 1 ; C4, Cd-component; aX, a-antichymotrypsin. (O, normal pregnancy; @, preeclampsia. Each™ bar

represents the mean+SD. 33X, p<0.001; 3%, p<0.01.
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EARPTIZ1/10~1 /3088, £ & A ERRERICRT
THWERTV B EE 2 BTV A, hPL L EM212~15
SEESTELY, ERDOBEOFREIMEREY NS L
TRWEEL S, FRERBETEOFET TIREERZTTIL
&, FEBBEECHRAERBLAETAILIIATY
B pEgEh EEE o TR O BEEE T & FTEARERTE

A ETIERE L, SEOHE THHRBERN I LEE
wRT I ENRD LRI

@PA 12, IEIRGE S (pregnancy zone protein), IEHEMER
11 3 (Schwangerschaftsprotein 3), m# Xh E F (serum
factor Xh), {EiEEEM < 7 » 7 = 7 U v (pregnancy-associat-
ed macroglobulin) & &8i¥h, 5F8300,000L0E, 10~20%
DEBEAEDL 7V a T r T4 v THD. THIMTRRRCARE
EALRB DTS, ERBLICRWT S FHMRCFREA
MERC X > TEEIAS LD, MPCHBEFETHIEASET
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Fig.6. Plasma protein components showed lower concentration in preeclamptic pregnancy compared with normal pregnancy.

Plasma levels of each protein component are expressed as the percentage of pooled standard sera (QS sera).

AT 1,

antithrombin I ; Pmg, plasminogen; Cls I, Cls inactivator; IgG, immunoglobulin G. O, normal pregnancy ; @, preeclampsia.
Each bar represents the mean+SD. 333%, p<0.001; X3, p<0.01.

Table 2. Plasma protein components in preeclamptic patients compared with normal

pregnant women

Increased protein

Decreased protein

Unchanged protein

ay-lipoprotein
B-lipoprotein
a-antitrypsin
Ceruloplasmin
a,macroglobulin

Pregnancy-specific Bi-glycoprotein
Human placental lactogen
Pregnancy-associated a»-glycoprotein
Br-glycoprotein 1, a-antichymotrypsin
C4-component, Cls inactivator
Haptoglobin, Antithrombin I
Plasminogen, Immunoglobulin G

ay-acid glycoprotein
Hemopexin
Ge-globulin
Clq-component
C3-proactivator
Prealbumin
Albumin
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EF & OBEEY 2 RE-T A |MENL VS, JBiFTIZ, EFEE6~
THBIDRETETHD, ERIEEE THENTEESATH
A, Eiz, SHRBIGACEWTLEREIAD Y, ZHRIZER
NEWZ LI LB EELBNDH, ASP, 2 hPL & &ich i
LA DEELTREIATVS. BHElt oPA BE - IFRTDE
fEE DBIEIZ DWW, BATHEDHELLADR DN, &
ERZBhEWEDOBRELHH™. Fio, ERWHK B VTH
RMECEYREFATIIEELRTEINTVA"., SEOH
eCIY, BEEZERALRES - ), EREPEER CIIBIE
BRI LPREEY RTHA AR,
BEOEMBRCEVTHRE-REBRERTICISELF R
LORF By OREIT IR TV 505, SEOFEER. S
A CHRkmF BSP, hPL, mPA BEDNELEETHS &%
xbhiz.
ERGEREEACEREER A DTS, ERICHECBE
DEASEC IR~ DELARbI S, #TL, aAT, Cp,
T, aM, BLp 7 &880 L, Alb, 2 AG e EIXWATH & Eh
TWA™D . Fje, (R TIRIEEIRR L U i A B B 43 T
LTWBEERTWA®O L, HERSECHES Zh D
NEEASEOEMAETEII OV TERLERRILTLLS
 Fp\~® Studd B3, ERIERCHE L, EIRFEEER T
i, Alb, Tf, Hx OEA E a V27254 v, oM, fLp D
BINR A S, Hp BAZETH -7k L, Clarke B4,
@M, BLp, C3 MR LRIz REL TS, ¥, aAG
DEFRLLRI L OBRESLHBY. SEOPFR TR, ERP
BEBICESVC, aAT, Cp, allp, fLp DWW E, Hp, B 1,
C4, X, ATH, Pmg, Cls 1 B XU IgC WML »TAD bhtz.
1, ERFHBETHENTAEASEED a AT IKD2WTH
BIHL, ZDFY) T RTFA VI RERE OISR
2, VRO ERETIRAFERYETAZLNAELN
TW5Y &E, o AT EAEFRRETH220% LBk RHiz
Y, IEIRFEER T, 2528 L IBWER®RLE. AT ©
Wiy, BEORERARCHTAIRERTCEAHN T L1tk
D, EEREESED—REK - TOAEENTEENS.
EMEEHATHS Cp b e AT LRABCEIERETIZ2BTY%
LIERIC X DIINER L, ERPEBEFTIZ206% LB LR
Nax bt EEEREICETAME Cp WED LRIT, EiRS
D=A Ly yOBMINCERTISDOLEELLN DY, EIR
FEETEICHENT A ERRPLLIN T L. Lx
L, FRIIEEHEECS bh b £BBOBECN T2 8K
B rsz &nEzxzbhb. ¥z, Cp BHIHBIEAEZEL,
FDERY, EEREETENT S L SR TV A REEAKY
BEMElT 2 b0 GBERIETHLZ ELTFBIND. &
BEHRBEOMS alp BEIXINKTHY, FERL D LHEMET
Hole, ThR, FREIZE=A X VREBICLIZH0L
EZHh3®. LsL, ERPEBERT20% & X HREMTS
BEHREZOWTRAHTHS. 1530&20) FEETDHD
ALp T2\ Th, SRR TI2209% & EIRICEE S £ ENE
BRImfEr & 5 & EZ DR ABMER Licd, IEIRPEER T
309% & X EHEAL bR, TDZ ik, B, BRI
EEEC BMDOWIREM: (atherosis) bbb L, MILE, IF - &
[, PAMMEREY BRI A RR L LRSS L
3.

BIE BRI VI IRPEER TR LAEE B2V T

BROZEEL BRI, 7, EWHLELAA LR Hp 2
DWTTHHH, ZOBEHIL, ~% 27 r €Y (hemoglobin,
Hp) &G L AT Fr v -~z vEAHE (Hp-Hb
complex) ¥R THZ Ltk b, Hb DB LOBEAYHIE+
BLEbic, Hb WL ABRMEARCEBR Y FHT 5%
BL, FRKETEML, FRECEMERM TIXRL T2 L
INTWBHY, SEOBIETIE, TOBEIBBEREDII% I
HUBRhBEFETII3Y L EHLE TR L. ERhE
FEWZBT 2 Hp OE T, OFRCOBFMITES, FTo
Hp £AROBPICREETHEELLRTED, ZOAMSM
F Hp DETHARLNAERFBEBEFAMC VT, & FER
Hp #H| OB E A BEEBEO LR I OERERCEDTH
BRI HEIND.

IR R B AE S DB IC O W TIRAREE T 5 0V — 18 %
DERFEXEHTHILENEL, BREELETARBEEREH
(disseminated intravascular coagulation syndrome, DIC) & ©f§
BIZOWTOMENER L LB ATI 12, trvEy,
BN, N, X, XAFroFEkeilfl+siicdy, il
BWREFEYET20PEETHS. ERDPELETIE, ATI
DA L D 1BrERTe DIC B h, IF, &, e, 7
VYERERLL, ThbHhOEEEEAERIND Z LATE
Ehan™®, H£XM AT RB|ETR, BRI IMEEY &6
Lo, ERPBECRELHRBTHS™. i, ATH OF
AL FERBEOEEEICIIMEBEAS b L 0BEL S
B0 —%, ERPERETIE AT 28T 5 L OWE L LS
AP, SEOKRTE, RTEEHOMmMF AT BEIX118Y%
LIEITEE L 0 ORBIIR A SN B kb 5T, [FEPBE
BETIET0% L BMEREFICE LE LVWEAR AL, B
BFomB ATI BEORIE, MEFESEORETHE LV
BB TEATHE EE LD,

EIRFPEBEIC BT 520+ Pmg OET L, MEBEEITEL
BWBIWABZLICIZLDLEIRTVEY. T0Oft, BE -
BRICESTAMBEAOR(LELT, 747V /=¥, T
mreveEy, EXETARELTEEORELLLN DY, ¥
7=, FaEit Pmg #EBREO S5 A s v ETBIEEE T S A
3 ) =4 v 7T 79— & — (plasminogen activator) AT B
B, R BECBRBICIIEANEL LTV B EIRTHET.
FREPBEOBRBICIIS RO MBENED LN BL, BT T
RIJ)—HF VT IFR— R —DEAT, FREREECKREC
ELTe7 4 7Y R BT AIDIIHBINA I LI LB EE
zbhhnd. b, 7rF 7 —HA vk x— (protease
inhibitor) & LT 7 4 7V VIERICHIEIBIWCIER T2 AT O
+RL DIC 0O—HTHAHHEENTEIA TS, T,
AT EEROIER2H TS M bIERPBECHMNTH LD
HRENALR B, SEIOHFETEL, oM XFEEERDIS
Do R NERPBER CRBEPERFC L L CBREOHNEE
R LTz,

—7F, IERPEEOBECIZAEZHBFIEE LTS E
DHABD. Tiebb, ERFEEEROMFTIE, [gC °F
HEEUCEREAGIERERC L LS BIFEL, B, T,
B, BEERCItOEABOMERALABLIATY
B ARFETIE, I oG BEREPERBEL0NLL,
IR BERTY LETALLA. ¥, C4 BELHHE
WROUIER L, HRFEBERIC0XTH DV EHRORL P
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LRt EEREERCET S g6, C4 OETIX, LROR%
EHAGHBRCHBINA Z LCRERT A ZENRESH
F20 ¥ e EEEAEIIMORERRETAZ LI D
MBI LEETEEEXLRATVAY. Zhh, IEOE
MR IURELERL, ERTFBECEERTHLIEME, &
AROCEROO EDLbEBbhic. ¥, EIEPBECE
B EE — BB RO & REE S SOMRRRERIC L E
PEETIERC L DRR-IAEEEAL AR L, i BSP,
hPL % oPA BECETO—EERLZENEL BRI,

Cls1 ix, Cls, Clr, 7323 v, AV 2 VLA v, #X, IR
FOERCR LTINS T2 MEBEATH S, ONED
FEMCLEET D E IR TV, SEOWFETL BT
D8I L, IEIRPHBER TIX65% & WA BRD LMz
2, EEREEr LS Cls | OETY i, BnE, EARE
L CIEERBED = AMBETHIEEORATHL LELD
hic.

IR BER TIX, ERUAORE L REASEIIFERED
LT R DRI T, i, M9 Alb & PARIEBERTY
KIFEW & D OYBECETHALAAEALETHAH L, &
FREBENCREVWCLERLORBEREERH L IER LT
?)07‘:.

¥, BERBERCAPERHCE LAROEB A HR L
NEBASER, EETBEOCEERCHEMALTL ORERE
LRI EBEAR DRI,

EREFEEOABRIRECTRATH A4, UFEQSEOCH
B FhERNAEBBRNrBRET S L LRED— Y
AT AL DICBEROSSHZEEBbRI. T, ThIMER
REBEORY, THRHEKEI2EELLAL.

& i
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BELRAE LROBRYE L.
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5EEL2bRA.
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Abstract

In order to investigate the difference of plasma protein profiles between normal and preeclamptic pregnancies, the con-
centrations of 46 serum protein components were measured in 25 normal pregnant women and 13 preeclamptic patients.
Sera were sampled at the third trimester. Serum concentrations of pregnancy-specific 8 -glycoprotein ( 8 ,SP,), human pla-
cental lactogen (hPL), pregnancy-associated a ,-glycoprotein ( « ,PA), and 43 other protein fractions were measured by the
micro single radial immunodiffusion method. Serum concentrations of 3 ,SP,, hPL, and « ,PA, those which were produced
by the placenta and the decidua, decreased in preeclmptic patients. These results were related to the placental dysfunction in
preeclampsia. The concentrations of « -antitrypsin ( « ,AT), and ceruloplasmin (Cp), « ,-lipoprotein ( « ,Lp), j -lipoprotein
( 5 Lp) increased remarkably in preeclamptic patients. On the contrary, the concentrations of haptoglobin (Hp), £ ,-glyco-
protein I (3,1), C4-component (C4), « ,-antichymotrypsin («,X), antithrombin I (ATII), plasminogen (Pmg), Cls
inactivator (C1s I ), and immunoglobulin G (IgG) decreased in them. Particularly, the concentrations of Hp remarkably
decreased in preeclamptic patients. The measurement of these protein profiles is valuable as a tool in diagnosing preeclamp-
sia, as a screening test for preclinical preeclampsia, and as an indicator of severity of disease.




