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HEE B35 Rm A E G A(PAPP-A) it B4 4 Bk 38 78 40 8 % 4K —y(PPAR-y) £ B % &M 5 F 37 4 (PE) 49 5 Btk o
ARG R E R, FiEGAR 2018 £ 7 A £ 2021 £ 6 A B R A S RAETHIE 6 125 4] PE %4 (PE 41) & 125 #) A FC R 1 ~
Mot e B da (3T PB4, o it JF* T s B4 Is SR 2 By AR E PE B F 4R 4 B9 R E o0 R R4 Am RAF40 . M) BT B BF 05T 91 ) o
BLEA AL B (DNA ) # A ¥ PAPP-A PPAR-y 2 B 47 3582 % K44 (SNP)12,%, 5 *F 1t PE .5 34 i 40 R4F40 5 R R 40 SNP 4
SARMR SR RARE, FoHEE PERPE RRBWRERH A LW %A, G55 .PE 215 2 841 PPAR-y 3 F rs10865710,
154684847 43 % B PAPP-A & B 157020782 4 % 64 L B A 5 A ye 4 A 4it 5 £ 57, B PE 48 PPAR-y A B 1510865710 42 4 A G,
154684847 4 A F T & PAPP-A A 157020782 15 5 B C 7 & % T *F 848 (P<<0.05); =4 % Logistic =3 447 £ 7 ,PPAR-y
A B rs10865710 42,5 GG £ B A (OR=2.641)% G %434 B (OR=1.641) PPAR-y 3 IF 154684847 4 % CT & B A (OR=3.084) &
T %15 3 B (OR=2.985) . PAPP-A J B rs7020782 4,5 CC 3 B A& (OR=2.104) % C %13 £ K (OR=1.875)3 & PE £ A 8y & H %
(P<<0.05)., PE 48 % R R AEIR 45 By K £ & 4 33.60%, %3 TARBAH 5.60%(P<0.05), RE45 R 4F40 PPAR-y A K
1s10865710.r54684847 45 & % PAPP-A & I 1s7020782 4 % 69 35 B A 4 A WLA A 43t 5 £ 7, B R B 41 PPAR-y A B 1510865710
15k B G 154684847 245 3 B T .PAPP-A A B 157020782 F 12 A B C % & T B3 28(P<0.05); =% % Logistic &2 45#7 £
7, PPAR-y % ) 1510865710 42 % GG A B % (OR=2.446) B G 5424 B (OR=1.503) PPAR-y % P rs4684847 {3 5 CT % B &
(OR=2.225)7% T 415 # B (OR=2.013) .PAPP-A % [ 157020782 4% CC # B % (OR=2.005)% C %4 & K (OR=1.950)¥ Z R g
MR 2E B 04 5T B & (P<<0.05), 4518 :PPAR-y A I 1s10865710.154684847 43 % & PAPP-A % B 157020782 1% & T4t 5 PE 4 &
PB PE R R IEhR2E Byt K AR F o] # A B o SNP 45,5 7T 46 A B T3R46 PE R AR R4k 25 By 69 & 4 R,
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ABSTRACT Objective: To investigate the relationship between pregnancy-associated protein A (PAPP-A) and peroxisome prolifer-
ator-activated receptor-y (PPAR-y) gene polymorphisms and preeclampsia (PE) susceptibility and pregnancy outcomes. Methods: 125 PE
patients (PE group) who were admitted to Shijiazhuang Maternal and Child Health Hospital from July 2018 to June 2021 and 125 healthy
pregnant women (control group) who were were examined during the same period were selected. The clinical outcomes in the two groups
were statistically analyzed and compared. According to the different pregnancy outcomes of PE patients, they were divided into poor
group and good group. The single nucleotide polymorphism (SNP) sites of PAPP-A and PPAR-vy genes in peripheral blood deoxyribonu-
cleic acid (DNA) samples of all subjects were detected, and the SNP genotype and allele frequency in the PE group and control group,
good group and poor group were compared, and their relationship with PE and adverse pregnancy outcomes of PE were analyzed. Re-
sults: The genotype distribution of PPAR-ygene rs10865710 and rs4684847 locus and PAPP-A gene 1s7020782 locus were significantly
different between the PE group and control group. The frequencies of PPAR-+vy gene 1510865710 allele G, rs4684847 allele T and
PAPP-A gene rs7020782 allele C in the PE group were higher than those in the control group (P<0.05). Binary Logistic regression analy-
sis showed that PPAR-ygene rs10865710 GG genotype (OR=2.641) and G allele (OR=1.641), PPAR-vygene rs4684847 CT genotype
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(OR=3.084) and T allele (OR=2.985), PAPP-A gene rs7020782 locus CC genotype (OR=2.104) and C allele (OR=1.875) were risk fac-
tors for PE occurrence (P<0.05). The incidence of total adverse pregnancy outcomes in the PE group was 33.60%, which was significantly
higher than 5.60% in the control group (P<0.05). The genotype distribution of rs10865710 and rs4684847 locus of PPAR-ygene and
rs7020782 of PAPP-A gene locus in the poor group and good group were statistically different, the frequency of PPAR- ygene
rs10865710 allele G, rs4684847 allele T and PAPP-A gene rs7020782 allele C in the poor group were higher than those in the good
group (P<0.05). Binary Logistic regression analysis showed that PPAR-ygene rs10865710 GG genotype (OR=2.446) and G allele (OR=1.
503), PPAR-vgene rs4684847 CT genotype (OR=2.225) and T allele (OR=2.013), PAPP-A gene 157020782 locus CC genotype (OR=2.
005) and C allele (OR=1.950) were risk factors for adverse pregnancy outcomes (P<0.05). Conclusion: The rs10865710 and rs4684847
locus of PPAR-ygene and 157020782 locus of PAPP-A gene may be associated with PE susceptibility and adverse pregnancy outcomes of

PE. Detection of SNP locus of these two genes may be helpful to evaluate the risk of PE and adverse pregnancy outcomes.
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FRETI (PE)IG R & 555 N 3%~8% , St U YR 5 3 ) 32
ANRE R EEFRRZ -0, BARIRATHRAE B8 PE 15K
R RS (A IS 3R IR Lot B N WS i, PE &
SRR, 2, A A A AR, B AT, IR
R AR S TR AT R s R LR T E )
ke sy B PE /&4 A5 S8R 51REY, HF5
ey, 2210 kA PE Al g &) B EE  58 28 F 06, HAN[A PE 22
IR IR, Ry Pl g 522 A QW Kk, 34k 5 PE
K ROR TR YA G 0 B TR AL T R 22 A5 M (SNP )i 5 Bl
T PE S5, BB I R AT YRS R o

1t S A A S B 0 32 A4 -y (PPAR-y ) JE 55 S Rl 4%
ZRFIGE R EEW A, 5 HEURES &R/, S5
A oAk 8 B A i R B, A 5T dE thT, PPAR-y FiA/K T
5 PE BKfA Ko IR 1 A(PAPP-A) 2 —F Ko FHiE
H , TR YRR KO B 2R R i T, A BFRIIESE , IR bR 5
YRGS EVIAH S, PPAR-y 3K 5 PAPP-A REHfEE T
Z Bl g 9 A DG 1Y SNP fif g, 58 & 3 ,PPAR -2 5E[H
Prol2Ala fl C1431T ZF M 5454 ALV It &k I EH
Fevom pAPP-A HL[H 152294654 Fl rs718067 L5 5 p EA
MU ® RS B AE G 12, H H 56T PPAR vy,
PAPP-A FEH Z S MEXHTURSS Risg i A oT i /b, AR FT 1L
#RZ PPAR vy PAPP-A FL[H SNP 1y 5555 PE Sk K J AT R4
JRIT IR, Ml PREFBATRIN PE Je TS $2 525 1K

I wRET &

1.1 —f&EH

YR 2018 4F 7 A & 2021 4E 6 A A % F A& Is0iG
B 125 5] PE H# o8 PE 21, 4E % 23~35 %, F14(28.55¢ 3.19)
B 2R JE 20~34 Ji S E2 R (27.50+ 3.51) J 5 i R/ E7 5K R
(169.10% 15.62)/(104.52+ 11.63 )mmHg; 4 6 2 J& (32.73 +
2.56) 8, PIAPRHE:0 PE BFEFFA LIRS LR 121518
R (2015)) e fhnifE ;0 ARURIIE) TCRRZG S 50 FEARBE RN =
Kt ortf;o ZBAERE . HEbRbRdE: 0 20 GIFH

MATRGR A ;0 W25 ENE S &0 fENRHE AR,
PR R S A P e I A5 5 0 ) Y BB 50 iR
JLG AR B 58 H A e R 2P 50 PE K6 . )
RIS [t RIS RL A =46 A 125 Bt R 2 AT A o) LA, o) 4 4F
W 22~35 & -1 (28.80+ 3.08) %, Z1 ] 20~34 J& , K442 F
(27.52+ 3.44) J8 s W 45 FE / 47 3 E (119.40+ 8.36)/(74.91 +
8.42)mmHg; 431552 J5(39.50+ 1.42))F , Wiz B A 44 Z2 R 22
RIGEH7 X (P>0.05);PE 41U / &7 3K IR i T4 BE 4
A3z BT XHRZ (P<0.05) . ARBFFESRAAARBERBEZE A 4
L

1.2 Fik

12.1 HEARRER G EIZIEZE(DNA)REL  PE 4T A4G
I7HIT O B FRE Y H & 2% 2 DU 2. 1% (EDTA )41 #E
R ERTE Z2 AN L 5 mL, B0 (3000 r/min, Bt E] 15 min,
A2 13 em)  Y4E FIETR , PE 45 3 2R17 T -80 C kAR #illl .
SR 4 I PRI 4 DNA P $2 B & (36 B Invitrogen A F] )
SRIBLEE 1 B A 2 DNA, T 20°C ke R+ .

122 BEMERL - BREMER BIKE S (PCR-RFLP )i
M 408 PCR ¥ #4147 & ( H 4% TaKaRa /A &) Ui Bi4T H
BIFER P R AR :94°C 5 min; (94°C 45 5,58°C 60 s,
72°C 60 s)40 MEFR,72 ‘C 5 min, 3715 PCR 7=, RITF=Y),
#E4T RELP A5 - 1% 5 L W A& % : PCR 774 4.0 uL, & vh il
1.0 pL, Hind I BRAE N UIEG (60 E BB A TRA A,
795 SV0401)1.0 wL, il ddH,0 % 15 wL,37°C/K¥% 2 h B,
A=Y TR I B Uk S e H W R BRI, BT
51 ;PPAR-y rs10865710 fif i :F: 5~-TACGTGATGCTTAGT-
GCTCTG-3';R: 5-~ACTGATGCTGATGCTAGCTGG-3'; PPAR-y
154684847 i 5 :F: 5-CCTTGACTGCTAGCTGTACG-3';R:
5-CTGATGCTAGACTGGACACA-3'; PPAR-y 15709158 {37 f :
F: 5-TAATGCTGATGGCATGGCT-3";R: 5'-CTGATAGAGTC-
GTAGGCTC-3';PAPP-A 157020782 fii fi :F: 5-ACGTGAT-
GCTGGTCGTAC-3';R: 5-CGTAGCAGATCGTAGCTG-3',
123 BT RBET WRAEHSCHE X PE 4B E AT T,
W2 AR TR E 37 0/7 J& A fG sl MU fER L fe fiG i
B, T B R AR GE AR PR R4k, ARG T T2 R
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Er 7 VT 2RI 75 42 KOG, e A 2 an it
PRk JA U, AN R IRSS Jm a5 o R AR R LE N
BARZ S B ILER UNTRRIE L O I AE R e PE B
TTHRES JR AN TR 43 AN R 2R R A2
1.3 SGrit=abiE

SR HH Excel 4] 81 45 3L K U 4343 J&: 4545 & Hardy-Wein-
berg P E . SR SPSS26.0 ZRAF AT, TR ORI
(vt s)FnFHH K50 TP RER H n(%) FmdtH «2 K50
. Fisher ¥ HAH6 50, S S0 HECROR LR R TR ARS 305 2R —
432 Logistic [[JH43 B4 47 SNP 7 85 5 PE K HR B I IRSS
JHRIEER , RHKAE «=0.05, B,

2 R

2.1 PAPP-A PPAR-y EE & 75 % Hardy-Weinberg T #0165

Z MW 45 R B R  PPAR-y K K 19 1510865710,
s4684847 15709158 =AM s, Sz PAPP-A J: [K ) rs7020782 {if
B TIREL 5350 C.C A (A, B PPAR-y BE[F rs4684847 i/
STAIA A BT TT Ab, HAx =AM i R EFAE A
AR Rl R = s SR, DU A FE R A7 Y 25 R R A A A4
& Hardy-Weinberg V- & £ (P>0.05) , i 58 A A LA FEAAAR
F=bE, Wk 1,

% 1 PAPP-A PPAR-y EE £ 75 Hardy-Weinberg 636 [( % )]
Table 1 Hardy-Weinberg balance test of PAPP-A and PPAR-vy gene polymorphisms [n(% )]

Actual frequency

Theoretical

Gene locus Genotype Groups ¥’ P
(n=125) frequency(n=125)

PPAR-y gene PE group 39/55/31 35.38/62.24/27.38 1.693 0.193
CC/CG/GG

1510865710 Control group 57/53/15 55.78/55.44/13.78 0.243 0.622

PPAR-y gene PE group 106/19/0 106.72/17.56/0.72 0.846 0.358
CC/CT/TT

154684847 Control group 118/7/0 118.10/6.80/0.10 0.104 0.747

PPAR-y gene PE group 67/48/10 66.25/49.50/9.25 0.115 0.734
AA/AG/GG

15709158 Control group 61/53/11 61.25/52.50/11.25 0.011 0.915

PAPP-A gene PE group 57/49/19 53.14/56.72/15.14 2.318 0.130
AA/AC/CC

157020782 Control group 74/42/9 72.20/45.60/7.20 0.779 0.337

2.2 XERZH 5 PE 4H PAPP-A PPAR-y HEE &AM LL

PE ZH 5%} 20 PPAR-y LA rs709158 {37 i FE R #1534 K
SN LA e G 1222 5 (P>0.05) i 2H PPAR-y &
A rs10865710 v S L H A LA Gt %= R, HPEA G
L FE U R X HR 2 (P<<0.05) , GG F:[F 7 (OR=2.641)
G S5 P (OR=1.641)¥1J& PE & A fE R B 2 (P<<0.05)
2H| PPAR-y JE: K rs4684847 { st K K 7143 A5 LA S it 24
5, H PE 20 T 25(v 3k PS5 4 B (P<<0.05 ), CT FE P #Y
(OR=3.084) J¢ T 4 (v F£ X (OR=2.985)¥JJ& PE kA= (yfE ks Al
% (P<0.05), Wizl PAPP-A KE[H 157020782 3 i BRI [t
A #ER, H PE 4 C SRR S TR (P<
0.05),CC J:HAI(OR=2.104) &, C &P (OR=1.875)}}}¢: PE
RERGEREZE(P<005), W2,

2.3 MERAES PE AFIRER/LLE

PE 4 B A RATIRES /R HE 30 33.60%(42/125), XfHRZL
9 5.60%(7/125) AR X G RIRHEIEPIFN I L) AN R ATIR
45 )5, PE 4 WA R AT IRES R & AR R e MO RAIR IR )R & A
T E R TR, 2 R BA G E L (P<0.05), W3 3,
2.4 PE BEARAES RIF4H PAPP-A PPAR-y EE & &%
bk 8%

G RFIEIRG /AR ARA (n=42) 5RIF4
(n=83), NRA5 K if2 PPAR-y F[H rs709158 {3 15 3k K 7 53
M R G B H R L R B Gt ¥ 2% (P>0.05), WA
PPAR-y B:[H 1510865710 fif i B PH ALS- A5 LA Guit22 25 52,

HARA G S BRI T R4 (P<0.05),GG &K1
(OR=2.446) Jx G % 3L K (OR=1.503 )& A R AT HRES J5) & 2B
HIfG R Rl 2 (P<0.05), Wizl PPAR-y [ rs4684847 fif 5 B A
RN A G e, EARA T SRR T R
40 (P<0.05),CT J:[H % (OR=2.225) K T Z&{ 5K (OR=2.
013) HRARERE R EAEMBRHEE (P<0.05), W4
PAPP-A HE[H 157020782 o s FE R B 43 A LU A T2 22 5,
HARM CEMERBRET RIFH (P<0.05),CC SR A
(OR=2.005) J C 45{vi 3 (OR=1.950) & R i iiRes s & 2k
HfER A (P<0.05), W3 4,
3 9HE

PE &g f% IR AE N B S R BT 8, ANk hin 2 7=
TG U0 v LR P B A e A IR, 3 £ ] A T 2
AL, IR, G PE T Z AR SR T R 5
HINGE RIS 220 G A S 4 B R AE A
PN B D RERE R e 2 334 PE (& A0S, IR PE Il FRAE IR Hh
PR 2 7 A T O R e ) R I IR AT YR & R RO E
PPAR-y .PAPP-A T REJE: T34 PE A1) 5 BSE R, H PR AF
FEZAS SNP (i p, HEDWISEE 2407 i 2 25 P AT Rl 1o P45
GIERIE . AR R N B 24T 15 5 PE (R AR
K%,

PPAR-y BE[HE T 3 Sy (i ih, S0 PRI i I e i ygg
G LRI N R A R A 06 U, BERAHR PR o B, [
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%2 XB4E 5 PE 4 PAPP-A . PPAR-y EE S 1L
Table 2 Comparison of PAPP-A and PPAR-y gene polymorphisms between control group and PE group

Gene locus Genotype/allele P group Control group Z/x? P Single factor
(n=125/250) (n=125/250) OR(95%CI) P

PPAR—y cC 39(31.20%) 57(45.60%) 2.899 0.004 1
gene rs10865710 CcG 55(44.00%) 53(42.40%) 1.452(0.813~2.135) 0.251
GG 31(24.80%) 15(12.00%) 2.641(1.186~5.760)  0.026

133(53.20%)  167(66.80%) 9.633 0.002 1
G 117(46.80%) 83(33.20%) 1.641(1.116~2.401)  0.012

PPAR-y cC 106(84.80%)  118(94.40%) 6.181 0.013 1
gene rs4684847 CT 19(15.20%) 7(5.60%) 3.084(1.210~8.354) 0.025

TT 0(0.00%) 0(0.00%) - -

C 231(92.40%)  243(97.20%) 5.842 0.016 1
T 19(7.60%) 7(2.80%) 2.985(1.532~7.526)  0.032

PPAR—y AA 67(53.60%) 61(48.80%) 0.732 0.464 1
gene 1s709158 AG 48(38.40% ) 53(42.40%) 0.264(0.817~2.653)  0.265
GG 10(8.00% ) 11(8.80%) 1.161(0.479~2.357) 0912

182(72.80%)  175(70.00%) 0.480 0.488 1
68(27.20%) 75(30.00% ) 1.232(0.819~1.875)  0.347

PAPP-A AA 57(45.60%) 74(59.20% ) 2417 0.016 1
gene rs7020782 AC 49(39.20%) 42(33.60%) 1.110(0.721~1.835)  0.081
cC 19(15.20%) 9(7.20%) 2.104(1.045~4.113)  0.025

A 163(65.20%)  190(76.00%) 7.024 0.008 1
C 87(34.80%) 60(24.00% ) 1.875(1.131~2.954)  0.032

% 3 BB Y PE AIFIRE /LR

Table 3 Comparison of pregnancy outcomes between the control group and PE group

Poor outcomes PE group(n=125) Control group(n=125) X P
Preterm birth 25(20.00% ) 3(2.40%) 19.466 <0.001
Abruption of placenta 9(7.20%) 0(0.00%) - 0.007
Weakness of contractions 29(23.20%) 3(2.40%) 24.226 <0.001
Asphyxia of newborn 15(12.00%) 1(0.80%) 13.088 <0.001
Fetal distress in utero 24(19.20%) 2(1.60%) 20.776 <0.001
Small for gestational age 14(11.20%) 1(0.80%) 11.986 0.001
Postpartum hemorrhage 7(5.60%) 0(0.00%) - 0.007
Total incidence rate 42(33.60%) 7(5.60%) 31.095 <0.001

Note: "-" was Fisher's exact test.

PPAR-y JERTEN YA 152.5kb WAECA A SNP i ai, 7EA Az, /oA BB UG BUPREW) . PPAR-y 2Bk & 625
[l HbIX Bl Z MIAF7E 255+ . Shen 252 B, PPAR-y JE[H SNP -, BV AT WFST UESE TG M 15 G0 6 1t 37 2 T s N I e 1) B8 BT
{7 45 1510865710 154684847 15 [E VT IR ARFIU A S AE S B ¢, T STl PR B 1A ] Iy JL 3 24 ) S g T R 2 & il 5 T
YA K. IEARRTFE R B, PPAR-y JE[H SNP {i7 51 1s10865710 5P 155 f5k ] ] VT ARY A2 PE /) RUSEIELJifa 4 A P UK 67 4H 4y m]
SEALEED G 5l ] RS h E RS PR SO O o B REBILA 5 PPAR-y #Iifi 45 5C. PPAR-y SEIN 22 A TER) A A vl 52
A Uil PPAR-y S [9 SNP i i n] Z 5P 2 MU 9 % W LA 5 B B PR B2, K- S RO BE G el i 8425
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% 4 PE 2EFRAS R 174 PAPP-A PPAR-y EE S AL
Table 4 Comparison of PAPP-A and PPAR-y gene polymorphisms between poor groups and good groups in PE patients

Gene locus Genotype/allele Poor group Good group Z/i? P Sinle fector
(n=42/84) (n=83/166) OR(95%CT) P
PPAR-y gene cc 8(19.05%) 31(37.35%) 2.691 0.007 1
1510865710 CG 18(42.85%) 37(44.58%) 1.120(0.554~1.950) 0.546
GG 16(38.10%) 15(18.07%) 2.446(1.215~4.134)  0.010
34(40.48%) 99(56.64% ) 8.226 0.004 1
G 50(59.52%) 67(40.36%) 1.503(1.034~2.191)  0.040
PPAR-y gene cC 31(73.81%) 75(90.36% ) 5.928 0.015 1
154684847 CT 11(26.19%) 8(9.64%) 2.225(1.190~5.291) 0.031
TT 0(0.00%) 0(0.00%) - -
C 73(86.90% ) 158(95.18%) 5.440 0.020 1
T 11(13.10%) 8(4.82%) 2.013(1.314~7.017)  0.035
PPAR-y gene AA 21(50.00% ) 46(55.42%) 0.621 0.535 1
15709158 AG 17(40.48%) 31(37.35%) 0.550(0.268~1.371) 0.211
GG 4(9.52%) 6(7.23%) 1.032(0.621~2.304)  0.942
59(70.24%) 123(74.10%) 0.419 0.517 1
25(29.76%) 43(25.90%) 1.141(0.751~1.950)  0.423
PAPP-A gene AA 14(33.33%) 43(51.81%) 2.644 0.008 1
157020782 AC 16(38.10%) 33(39.76%) 1.362(0.854~1.950) 0.981
cC 12(28.57%) 7(8.43%) 2.005(1.325~4.987)  0.021
A 44(52.38%) 119(71.69%) 9.162 0.002 1
40(47.62%) 47(28.31%) 1.950(1.253~3.016)  0.033

FRTIRE, [FB RS MR R KB RR P, RS
PPAR-y JEHZ MW 685 PE KL K BAAAE G, AWTFRL
H % PPAR-y JLPH rs10865710 14684847 fif 5, fif 3k P 71 43
Ti7E PE ¥ S{@R #2410 PE His RIG-S5HUE A RE#E b
PIfFfr 225, U8 PPAR-y JLH M SNP i 25 7] G5 PE i &
e R AT YREE RTEAE Ik, 45 Logistic [J343 47 7% , PPAR-y 5
1s10865710 {375 GG FE[FHI K G Z5v 3 [F 1s4684847 13 5,
CT SRR K T M ZERNAURE PE RAEMGRFER, hEH
AN R ATURES SR W FE B R 22, fF— 2B E S PPAR-y SEH Y SNP
{755 PE RHATIRE, /& YIAH &

PAPP-A EERENLT 9 S afk, SmpIiR & HAE 04T
YRRl 2R MTAR4% , P98 7R , PAPP-A TEJA 4% LIS Hifth 20 41
YA FIkP, PAPP-A IR FH TR IR & R K
F(IGFs) 4 4 85 11 4 (IGFBP-4 ) fiff L 24 B Ji IGFs, M T & 44
AHSAR T5e SAEH , FH PAPP-A JLPA V& M i BERBUS IR IGFs
HIE TR, AR5 R BN, PAPP-A £ 157020782 {55
MFEE R 31 A PE B SR K42 (PE TS R4 515
ANREHETIHFEZES, Ui PAPP-A JEH 157020782 {3 5 1]
it PE (48 Az FUT YRS R FeAE k. 48 Logistic [n 55347 i
7~ ,PAPP-A KE[H 157020782 fif 5, CC FE NI K C 57 L KR
{2 PE RARIGR 2, W HA RATIRSS R e R 2, i

— RS PAPP-A JEIH 157020782 i 5 2 8545 PE K HAE YR
ZEREEVIRIOG . EAMIFSE R R L 9 5 YL (A 5 A8 RAE
HIAZ W R A 5 e (54.5% ) AFAE R (R Z2 25 9 22 4
PAPP-A SRR, H 9 SULEIRIALE PAPP-A K NI .
PAPP-A 157020782 {3/ 5 %5 o7 5 PR B A% ( 22 R < Wi AR ) i 1o
P IGF A W06 M B0 (172 , Botkjeer B0 SEBFSE R,
PAPP-A JE[H 157020782 i i kA Z MR G, 2R TRKE
PRXT IGFBP-4 (1424 RE 1 R BRIEARR , ey el A2 S Pk 3t ™
5GP EIHIP ) PAPP-A [N SNP 2484 56, [Fllk PAPP-A
LD R Az SNP AR T o SN 53 B ) A SR 4 P A 2
ik AR EE R PAPP-A X JIEH) (9 2L A FH IS , IR IGFs 1%
PRI ARG R D RE R A i, A 330 PE R/

2 | fr ik ,PPAR-y it [A rs10865710,rs4684847 {if 15,
PAPP-A JE[H 157020782 {3 i Al g5 PE ZpJai: & PE A R AR
R HAAT O, KD P HE A B SNP A7 A7 B T4l Bl e PR
Xf PE Kz HAS R AEHRAS J5) 4 KU DAl
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