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Relationship between PLAP and high-risk pregnancy
(In Chinese)

YU Huixin XIAO Weihong CAO Guoxian LI Weiyi SHENG Bo
(National Key Laboratory of Nuclear Medicine,
Jiangsu Institute of Nuclear Medicine, Wuxi, 214063 )

ABSTRACT

PLAP was isolated and purified from human placenta and the antiserum was
obtained by immunizing the rabbits. A radioimmunoassay of PLAP (PLAP RIA)
was established by labeling the antigen using the choramine-T method. Its
sensitivity was 1.54 ug/L, the recovery rate was between 96.7% and 105.2%, the
intra- and inter-assay CV were 8.94% and 9.43%, respectively, the antiserum
provided a linear response from 2 to 1000 pg/L. The assay has no cross-reactivity
with liver AP. Serum level of PLAP were measured by PLAP RIA in 649 cases of
normal pregnancy and 164 cases of high-risk pregnancy. The results indicated that
the PLAP level increased proportionally with the advance of gestational age
(=0.9843). In 33 cases of pregnancy induced hypertention and 21 cases of
intrauterine fetal growth retardation, the PLAP were at significantly low level. In 7
cases of neonatal asphyxia and 26 cases of fetal distress, the PLAP level in the
mother’s serum were also low. In 53 cases of intrahepatic cholestasis of pregnancy,
the PLAP level were similar to those of normal pregnancy. This study illustrated that
PLAP RIA can play an important role in evaluation of placental function and fetal

prognosis for cases of high-risk pregnancy.
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k5 PR M Calkaline phosphatase, AP) 1EZUA2: 44 4 W51 .l /K B (orthophoric
monoester phosphohydrolase, EC3.1.3.1), Higidi pH & 7.6~9.9%. AP &N YN, A
LT NERUFUIR I bR iC B o DL LA R Dyl 8 A7 AR T N R IMA ZR b, [R) Dyl 23t t
TRER FHOER, TS TR E BN R . CmRbh 3 MR A 5
AP [FIDhEggmts: H/am (CHEHER 7D | NG TIRGERE, AP fEAEMIRN AT
2, DVNRT ARG S S s, BIEAE R, L . PRIk, T AE VLA
ZLANMNE TG AP 35 E

NIRRTV EBERRES (placental alkaline phosphatase, PLAP) & —Ffuit iy BEAR 2 1Y
T PE IR I (AP [RI Zh, W S A4 T I PERR PE R I (heat stable alkaline phosphatase,
HSAP), 7r¥%4 130 000 Da, P MHIFEFEEELL K. PLAP Hifiadih & 1A% 7740 i
JSCE A3 WA E N BRI, AT 22 55 40 IS0 40 o 1) 32 B3 RO 8 A S R
AL LAEK R BT E IR . Bk, 1IER IR 22 103E AP 3&PE 10 B T 2 22
S B R Rt TR I ) 39 v P 38

H Cayle Hl Fabre T~ 1935 4F A HLIEH WFURIA Lo i rh s PEEIR I (AP) & M3 & LA
K, FZ2HMT KRG MBS TAE, Ay Sk il e R 2w v Mok T fd G 4t
e, AT 3 E fa G gk S I W BEER TS o 1 22 40K 1 P AMIE 224 85 SR i P 0 e 7
VRUESE PLAP SIGELDIRERVIAHOC, v S NIG BE M D REARDL o FAE b Tl 3% 2R 0 o 7 3
THHREZ, EEVEZE, METhEAL, i B EAEAR T AT AR, P AR Im IR b
Ao BAIMNANIGRA LT A3 5] PLAP, #3717 PLAP RIA, ¥t} PLAP 5#&Fhmfa
UEUR KOG R AT T W9,

LI %Y S RS IR P

1.1 #mR5EE

N JGEE s ZE B B2 e 44, DEAE-DES52 Hil Sephadex G—200 >4 Pharmacia /% s
CMS52 24 Whatman ™ it i CRE. % 5wl G250 4 Fluka 7 A HBEEEBE#ALY)

(PMSFE) . %U%-T 4 Merck /=&t M. X A EEZ . Ampholoine. TEMED 1%

4 Pharmacia = ir; Q58 A FIASE AR N Sigma 77 s K BRHE T2 8 o8 R}
Bt B AR G A s Na'2T b [ R ReRHE T Re ™ it T Zhe IR (SDS)
JORIEREIR — Aok 1 34 HLAaakonss o [ 2 A 4l

RN TG ORAG B« 5T B 2 Bt B — B A JE 45 i i 4 R A B i 8 1192 B B
Il 1E SRR 20 649 191 S & Ao BRAE YR A28 164 151, 40 BEAE ORI 1 2 BE VT 22 0 1k
1.2 PLAP B94i{k

JEBL I TACEEANIE T RER B S IEOSCHIRY b AT W10 T BEEE MR 65 CHIRKF
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10 min Ji7 205 LR A, S B RV PR . X S8 A (0.01 mol/L Tris-
HCI, pH 7.6, 1 mmol/L MgCl,,10 mmol/L ZnCl,) 7853 %H7 )5 I DEAE-DES2 £E (1.6 cmX 20
cm) , ZRPEBREEVEN (& 0~0.3 mol/L NaCl ZEml A) , Zriblds, & IFE 110, W4
Ja X C (0.01 mol/L FrigiR-F7 4512 — 4% pH 6.0, 1 mmol/L MgCl,, 10 mmol/L ZnCl,)
ENT4h B CMS2 B (1.6 emX 17 em) , FHZEI C PEl, it & s 0.
W46 )5 He L Sephadex G—200 £+ (2.6 cmX 80 cm) , FZEMME A PEM, & IFMEIE Iy,
L T
1.3 PLAP iIiEMHI & REE

I 0.47 mg/ml [¥) PLAP 1 ml, #& K584 1.5 ml, FLALEXF 2.6 kg IRIHT PG =il AT
BN S s, DA A ) R Y AL SN s e e — Ik, RUINAR IRAN e e /1), i R .
YN 5 G P8 S A G B A B0 LT yg 3 o s e e Lk E . Ssh pos, o
M3, AURTE, 30 CIRAF. T EERIRE ek o0 B H o i AU 5%, SR 40 Scatchard
EENETEE, TAEWREE T RIA SER ML E T 5.
1.4 "SI—PLAP BYHIEREE

K GANE-T Pibmid. 20E-T KAwmE VAR 7EIEH T 0.05 mol/L PBS pH 7.5
WEIRBCH . 3 ug PLAP ¥ T 20 ul 0.2 mol/L PBS pH 7.5 (IZEMWF, A 3.7 MBq Na'®I
20 ng Za%-T V.45 s, LRI 100 pg P £E VB RN LLZE 11 S o [ W74 | Sephadex
G50 #£ (1 emX40 cm) , i, =S ESRRUTE ARSI gl, & baiA
g R ARRE e e S5 G IR B ] T PLAP J8UH %% 73 4t
1.5 PLAP RIA By#EIL®

SNZEME M 0.05 mol/L PBS, pH 7.5, W% 0.2% BSA A& 0.02% NaN;. KA
100 ul PLAP ¥ 451 (1.9, 39, 7.8, 15.6, 31.3, 62.5, 125, 250, 500, 1000 pg/L)
SR AR LS FE A 100 wl PLAP FUifiiE. 100 ul '>I—PLAP (Z) 10 000cpm) , 4 ‘CRi
20 h, I 500 pl FkE T 50 f5 0 15 & A M A1 100 wl #kE 10 f5IEPTR S —Pifk, 37 C
SV 2 ho4000 o min ' Z/0FE I, y- oI S UNE 5 B 22 VU 240 Logistic RIA
LAY (S VTR (S E LN
1.6 PLAP EMENE

FE S 0 (VR i FEAE RN dE . DAOR BRI — 0 iKW, [ N2l 0.04
mol/L ELHEZZEM, pH 9.6, T 37 CL&kL 15 min 5 =SB RYIE LE AT, B0,
WHY 0.1 ml B3, IIAGERRAF, £ 45 CHRilh 10 min J575 660 nm ATt BiG )5
QU 8 SRR T RE Bl A2 1 ng ToHUBEBEE N 1 A7,

KEHBME . W EAFRERE (), I5E BALE AR KMNES D (),
DARUSIEEAE B Ko

BRI S il P R Bl Y. pH RIINE o A3 i AE— RV (20~90 C) FIA
[A] pH A% (pH 10.00~pH 10.93) HillEME ), FFLEARATE, K EE )& m 1)
SV B pHo SAUIM,  BEAT R A PR EG o
1.7 PLAP EBLMHERANE

W41 ) PAGE FI1 SDS-PAGE HiL K %€

WA ENEM Lowry 15, Ll BSA ArHE.



43I Sephadex G—200 #:A1 SDS-PAGE il PLAP [f14> V& WAy . il
ST EZHIH N 75 kDa~440 kDa; HLIKFRIHES A2 FEIEH A : 17.5 kDa~94 kDa.

=55 i R A Uk e PLAP ()5 HL R, brdE pl 2R R 2.40~5.65.
1.8 SEBRERS

FHAT HCL ki, B TRE, £wR, HHAL 8350 MK A A 35X
AT R IR ALK BT

2 4 R

2.1 PLAP By4hi{k RRIB{LIHIR

ANJAR AR E T e,
PEAH S, B e & AL ek
DEAE-DES2 (i 7 U Ay 6 BE e it
RS — AN E A, SJF. I 1D A
FH S FAS b CM52 K (g ik
EAFEE, &9F. WE 2 o5, K
Ja 45y 1% Sephadex G—200 F:/Z 13k
#3 PLAP 4liji (WL 3) o BRI
Lyl 4379 U/mg, $EmT 38 15, [
BIE Y 57.9% (W 1) . ¥ 1 DEAE #:)Z2#74li4k PLAP

WAIOKRH L K, B 2.5X10° R BRI Ao
mol/L. Hi [ i 4L 65 CAidi, ks WA Ul
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#£1 PLAPBIH B4k

IR H I/ mg ELIT/ U« mg'! i I %
IE T I 2560 113.7 100
PSR 980 276.4 93.1
DEAE 2T 62.5 2982.4 64.1
CM FEEHT 50.2 3475.5 60.0
Sephadex G200 JZH7 38.5 4379.2 57.9

H Sephadex G200 #1JZ#Till#F PLAP Z3F 3£k 130 000, 1 SDS-PAGE & H.
ForF A 65000 CULES) , BLE PLAP HIPAMAH R R AL, 5 SCHRIRE AR T4 . IFE
1S PLAP (56 HL AN 4.64

PLAP (Wi #GRE K, 4iEEAE 65 CHHE 3 h, WHTEUIREE 80%LL I, E=I Nl
R 1 E 2, MR S A 90 CIHRPLRNE (LK 4) .

PAGE }, SDS-PAGE &R il 4] PLAP 4 (WK 5) o HEIEm4
5 Sk E — 30

0.4}.

0.2}
30 60 90 120 150 180 T P
t/ mm P S
/4 PLAP ORI M5 PLAP fj SDS-PAGE
A——&s FabRUE, N EEITFK K 94000,

67000, 43000, 30000 1 17500; B——PLAP.

2.2 PLAP MBEHMRELE

PLAP HUMIEREIE 1 64, SEAEECN 1.11X10"° L/ mol, 50%HAL: & TAFIKEE
12100 000 (E 6) , MG THEN BB, [FR, SEER, PLAP HUI 5 otk
IR [ TG AT SUR Y. (LK 7).
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2.3 PLAPRIA 7% #4#%

IB[—PLAP WS A AEBE>95%,  LUIUH 1A 1.2 MBg/ ng,  ZbnifE 2k LRk A
Hi 8 FRE 1 46 LU0 DA B e v 45 6 BE R R R S 4 G 28 0, UE S LA I N B AR TR 401405
Pt 2k UL P 8.
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PLAP #&J¥/ ngeml™ 2 JE
Kl 8 PLAP RIA bRt 4k 9 IEWZHAIME PLAP 18 52 (95 &

BL 10 YARAEZE ZRRMEAS (mean+SD) T, AVERBUE N 1.54 pg/L, K% E K
BRMEEREY 2~1000 pg/L; 76 NJRA M P& & 4 FOSFEFIR b ES, 75
B %N 96.7%~105.2%; ED,s, EDs,, ED,s 437K 105.61, 38.60, 14.49 ug/L; HX 4 {4
FrAS, BRI 10 AR, EHEN T CV o 8.94%, HLiESFH) CV 2y 9.43%, RER<0.04;
A IEL 104, 1016, 1064 Faks, MEdRERWMBEYS PLAP HELM KR
(r=0.985) .
2.4 FEEZREARZEME PLAP EES%E

649 B IEH 4% 4y 18 A, M HdE WA 2. ZH I ¥ PLAP HREAE 4F 4k
I [ (P38 im0, 0 AL R B PLAP {H 522 240 R KR Iny=0.1905x-0.5035 (FL
.y N PLAP{H, AN pg/L;x A%, AHCRE=0.9843. WK 9.



*2 ARZEMIERZAEAME PLAP NEE pg/L

% [k PLAP {f{ (mean+SD)
<8 8 1.88£0.75
9~10 18 3.60+2.79
11~12 15 5.55+2.99
13~14 32 6.831+3.84
15~16 21 13.234+9.98
17~18 23 15.72£16.20
19~20 30 24.601+22.63
21~22 34 44.36+28.75
23~24 28 79.71+55.37
25~26 33 151.11%+142.45
27~28 25 159.31+82.58
29~30 35 252.34+172.24
31~32 43 515.64+221.66
33~34 70 531.254255.93
35~36 65 586.541296.43
37~38 61 656.291+188.04
39~40 67 808.28+175.62
41~42 41 811.04+167.10
43~ 9 800.21+172.13

2.5 Mm% PLAP 2E5ZMSBEIRMXER
PG RO R L, R AR R A0 E e . B s Tk 3

£33 SRFKRFEANE PLAP NEE pg/L
EERER
” - T ERAIA - -
' W IR RIS A HE L MRILENEIR PR R
151 151 1) il il

I mean+SD mean+SD mean+SD mean+SD mean+SD
31~32 5 323.00£119.12" 4  282.50+87.30" 4 230.00£98.99" 1 230
33~34 4 33562410238 3 252.33+86.67" 5 361.80+178.51 1 213
35~36 5 406.14£93.03" 4 259.50+92.87" 12 591.67+1384 7 355.86+133.50" 3 493.3+11.5"
37~38 10 467.57+154.417 5 316.60+62.302 24 560.00+179.93" 9  269.67+86.06" 4 447.50+139.40"
39~40 9 518.63+178.36” 5 367.60+£191.122 8 651.25+244.36" 8 482.00+285.84"

7E: 1) 0.01<P<0.05; 2)P<0.01.

ot 33 4L m ik B PLAP 8 I BT R Z2 B B (31~36 425 P<0.05; 37~40



ZiJE P<0.01) o ZfEilks, ZRiE . 21 BliG)LE W AE KR40 PLAP {59 BAK T
A2 E A (31~36 24 P<0.05; 37~40 Z2JE P<0.01) . 53 BIEEGRA I A IE 7
BUER# PLAP {H.0VA EWEARTRZ 8B WA, (Agih% EEBER X (31~32 Fl 37~
40 %8 P<0.05; 33~36 4 P>0.05) o HMME EF, AR BACT IESE, am
HIEWEERIJCH R 2R, 26 Hilllt)LE N EIE40 PLAP fHEVA FSAC TR 2288 1EH A,
(35~40 %8 P<0.05) o HMAME BF, AR SALT IEWAE, 1044 15 E R JE
WS, 7 HPEA ) LB 4 PLAP U RAC T IEWA{E (35~38 42 P<0.05) . 9 filit
WIUEYR (43 Z#JH LA L) 2210 PLAP {65 39~42 228 IEHEM L E B E 255 (P>0.05) .
How 15 PR gR RS AFOhREIE 4 4 (HEBARTIEWED » SRl 2 # 8
BEZER) , M6 CERFEZER , BB 3 6 CEZRTIEWMED , k=3
il (I 2 BIEARFIERED , FREDRMEZ S 1 4 GYHEBMTIERE  FiX
SO IAT ORBIHON D, TG m S, WOMEVEA], XS,

34

FATEEST () PLAP RIA & T L% PLAP & &, maEMIEFEMNZ 1 4~1: 64
Wik J5H T PLAP RIA, SiR&SEEARFH6E; ARG S PLAP % Frfi/EiritE
ek, 2 Logitic #¥uth Bth, HRIRSGaEMLERREAR B, RUATEARET
e, FEAZMIEEE T . RPN FIHE F S T, RERE . DSR2y ]
ARG A A R . R RRoE . YERG. SEARMLr, & TG PLAP SRR
o

TE 5 DR UR N AL 77 S B B PR I (AP TR PRI 5y, 3X B2 i T PLAP 34 0 3(°) PLAP
BEGEORBEREM NG I, & 37~38 Z ik 2wl )5 iadiE W, PLAP & s ilbim/b,
BRI, AT PLAP (X2 /R, UESZZ#i T m i PLAP {5 248 8 EEc R,
I R, XSG VAT REREOE K R SUH RN, R PLAP SRS ThAER
AU DIAHDC, ARG D RELF I8 5 5 (R br o

SR, 2 MR FAE R A M PLAP {8 B BAC T W2 B E w1, Hoh bl
ERGILAEKIBE I N B3 . W sEn, B TFag/NalkEas, &Eas 42U & e
Brefy, dERORAEAEZE, WEIRIZA MK, e G A T >, 3 PLAP Gk 4
WA R ) REAE IR R 32 ek b, DRI 244003 PLAP & W5 K. [t PLAP i Af 1134
W 4T i 1 B AR B R RE LT

fa Bt Th e 5L AE KR B EVIAHOC . 2EAZ 0 1 5 a4 i o & i 99 n 5 16 ) LA o
S 3K AR AT ZERERE OU R, WG R 7 S IR A 2 B b, 48
] DRI ot SR AT 52 400 BROR AR Dh RE RS, A IG s fa A AR e D FRAIK, S BUR ) LAEKIR
%o AW 21 BIG LS WAEKIRGE 22 I L3S PLAP {358 AR T [ 4 Ji 1E i 2 A,
KA NG EL DI RERI PG, X5 Ronin 45 84H— 213,

i LE A ERNK L, EZ0I5E PLAP (IR, 305 EWMELH B2 (]
RE M SRR TS, M NS IEWEA BE 25, 550 MIESNe B NN, W
WAEMIUE NEEMEIE. Bk, 5HERNT-BAIR S, PLAP RIA w5 S IR N

9



M E. Bk LS 84201 PLAP HE AR TIEWAE, 456 E/C {HME KiHo Ry R
HUE-

GEYRG I IRV AAAE PLAP (B 5 1EHH 2 /. 1B 4430 PLAP 5 AP /KF—
MR AR IERR P T, B AP BT 2 & ) PLAP s s i BT A IH TR e 2
JHF I Y& I ) PR A e, Y S PR 3 v, BRI, SEURF PIRVTHSEL, IR
TR, Z Iy AP KV A BH ZE 1 SO I E i SR TR, (HIER AP BRI T
JHERE T PLAP [R5 S AR AN K o BRI 6 I 6 28 e U I 37 50 AP TR [R] IR 52 PLAP {8,
MAERIL AP 5 PLAP 0B % . AP/PLAP HUAHA S AT AHAAR () B R B,
BT G D Re S AR R A o

T4, TSR, PLAP XSSk Bisd 2 Wi, Frnil e kG IR 4 e . o SR
S S BRI (A e BRI, SRR IR I 5, PLAP R RERCA —ANHT I I i s g ™),

L2 FIGRRH], IFWIIRATESLM PLAP RIA J7 vEUERG I A S 3 M LT, AR Th
REMIE o ) LAERARDL ARSI 5 BRAT R A2 . S fE U RIS B FI T, $Rqt T B
TFBo
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