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FE N SR B % LG vh PAPP-A, IGF-1 /K °F- % PAPP-A
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# E: BW AR T E AT (endometriosis, EMs) & & i i P ek 48 % o 2 & & -A ( pregnancy-associated
plasma protein-A, PAPP-A) . M Sy Z# £ KK F -1 (insulin-like growth factor-I, IGF-1) 7K-F % PAPP-A B 157020782
AIC I M3 % At (SNP) SlsRayHegtakit, Fik 4 EMs #44% 176 I4E % EMs 20, Rl EMs &
Wda e 120 BV A 3R 4E, & FHM i P PAPP-A F7 IGF-1 K-F, BB 24 PAPP-A % B 1rs7020782 A/C 1%.% SNP,
58  EMs 41 PAPP-A #= IGF-1 & (16.38 +5.29mIU/L #= 145.47 +18.02ng/ml ) 4 2. & F 2 A48 ( 7.42 +2.83mIU/L 4=
81.34+12.61ng/ml) , £ A %HTFEL (=7.018 5, 5.624 1, 34 P<0.05) . PAPP-A Fo IGF-1 /K-F s Jk 4138 n i
&, RESHZIN £ 3 A %it 3 &L (F=14.608 3, 12.371 5, 39 P<0.05 ) . PAPP-A 5 IGF-I1 K- 2 EE48 5% (=0.790 2,
P=0.026 1) , H PAPP-A #= IGF-1/K-F 515k 5H 2 E4 % (7=0.612 7, 0.7358, 3 P<0.05) . EMs £1 PAPP-A L
157020782 A/C 45,5 CC A B A fe C FA5 LB F (68.75% = 78.41% ) WA % & T2 2L (46.67% F» 55.83% ) , £ A 4%
HEEL (17=6.0523, 43921, 3 P<0.05), H CC LB A Fe C $45 L B & EMs 494835 K& (OR=3.095, 95%Cl:
1.982~6.873 #= OR=2.607, 95 % CI: 1.821~4.759) . % & CC 3 B # EMs % = PAPP-A K -F (18.48 £ 7.13mIU/L) A
2 & T ACH AA A A A (12.03+3.86mIU/L #2 11.42+3.51mIU/L) , 2 F A %5 &L (=6.841 2, 7.061 4, 3
P<0.05) , {2 AC 4= AA LB A £ F R4t E L (=0.852 4, P>0.05) ., £&5i& EMs &% fif + PAPP-A = IGF-1 /&
TR, L5GERSIA X, TS EMs XA H Ik %, FIA PAPP-A LB rs7020782 A/C 12 5 2 % &k, H
CCARATHE 7R EMs B9% LA — ey~ M,

KER: FENESOUE; EIRMCIKEN -A; BRBREFEAERRNT -1, 3EH; PEHFREZANE
hESZES: R711.71; R392.11 XHEIRIEFE: A XEHS :1671-7414 (2022 ) 01-033-05
do0i:10.3969/j.issn.1671-7414.2022.01.007

Study on the Correlation between the Levels of PAPP-A,IGF-I and
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Abstract: Objective To Study on the correlation between the levels of pregnancy-associated plasma protein-A(PAPP-
A),insulin-like growth factor-I(IGF-I) and PAPP-A gene rs7020782 A/C loci polymorphism and clinical stage in patients with
endometriosis(EMs). Methods 176 patients diagnosed with EMS were selected as the EMS group, and 120 non-EMS women
of childbearing age were selected as the control group. The levels of PAPP-A and IGF-I were detected, and the SNP of PAPP-A
gene 157020782 A/C was analyzed. Results The levels of PAPP-A and IGF-I in EMS group(16.38 + 5.29mIU/L and
145.47 + 18.02ng/ml) were significantly higher than those in control group(7.42 +2.83mIU/L and 81.34 + 12.61ng/ml),and the
difference was statistically significant(r=7.018 5, 5.624 1, all P<0.05).The levels of PAPP-A and IGF-I increased with the increase
of clinical stage,and the differences among different stages were statistically significant(F=14.608 3, 12.371 5, all P<0.05).There
was positive correlation between PAPP-A and IGF-I level(r=0.790 2, P=0.026 1),and there were positive correlation between the
levels of PAPP-A and IGF-I and clinical stage(r=0.612 7, 0.735 8, all P<0.05). CC genotype and C allele frequency of PAPP-A
rs702078 2A /C locus in EMS group(68.75% and 78.41%) were significantly higher than those in control group (46.67%
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and 55.83%), the difference were statistically significant(x’=6.052 3, 4.392 1, all P<0.05). CC genotype and C allele were
associated with an increased relative risk of EMS(OR=3.095, 95%CI: 1.982 ~ 6.873 and OR=2.607, 95%CI:1.821~4.759). The
level of PAPP-A in EMS patients with CC genotype(18.48 +7.13 mIU /L) was significantly higher than that of AC and AA
genotypes(12.03 + 3.86 mIU/L and 11.42 + 3.51 mIU/L), and the difference were statistically significant(+=6.841 2, 7.061 4, all
P<0.05),but there was no statistically significant difference between AC and AA genotypes(#=0.852 4, P>0.05). Conclusion The

serum levels of PAPP-A and IGF-I in EMS patients were significantly increased, which was related to the clinical stage, and may

be closely related to the occurrence of EMS. At the same time, rs7020782 A/C locus of PAPP-A gene was polymorphic, and CC

genotype may be associated with the prevalence of EMS in this region.

Keywords: endometriosis; pregnancy associated plasma protein-A; insulin-like growth factor-I; genes; single nucleotide
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FE NI SHALIE (endometriosis, EMs) J& &
P REERIT / SRR L2 LA A 8 At 38 A5 oA " oA R
AR —Fhgps, Al RHZ A& 55 JRE.
B . SEOLEE T MO, ORI PRGN DL %
KH, 30~40 L a2 WY, EMs R AU EHLE
ELR B M ARTE A, B0 R R 5t
PR S PR 45 IR 3 3 (R4 A B0y — it v e g
g O AEIRMIDCIMIEEE Y -A ( pregnancy associated
plasma protein-A, PAPP-A ) & —Ff 5 B R kL4
£ HF (insulin-like growth factor-I, IGF ) #H ¢y
SEESEAM, BEXGsR IGF AWEtE, HHIE
R 8l X 2R 28, B s HoK P3R5k
o PR R Y, TR, PAPP-A KT
5 EMs KA &, B 5 PAPP-A Jk H £ 25 1 %8
AIEEA K HATAR WS i, AWF5 X T
JeteIX EMs HIHE EMs #17 PAPP-A, IGF-1 /K-F- &
PAPP-A £ [H 157020782 A/C {3 45 SNP #E47 1% [k
M, BTEERTT EMs AL, BRHRE IR .
1 MRERAE
L1 AR % B 201945 ] ~2021 43 A
TRINT e A8 XN IR B Be 19 BT 2 F T Be 7 EMs
W12 # 176 ] y EMs 41, 4% 23~42 %, T
31.06 £8.95 % . LA B2 Mo T B IR AL
iE 3 (R-AFS) s EMs 20000 1 39 37 441,
11314 54 41, TIH 49 ] k& IVIH 36 fil. Jr A & &
FIBAE, IFEEAEFEES, FNAPRESE
BEfeHEZE 0 S HEMER . MANRHE . OFF A 2015
A (CFENBESRADE RS ) FPrswisiE
QREEHIZ R EMs #5; QM= 20 5 @ Ik
2H; ORFELKEIE, &R EE;
OBEFEHZE GRS, OB . ABESS5H
BLG#; © 6 M H WA MEIS Y / 5 b
P, HEBRbRE: OFF. B EALE; @
FORIIRERERG# ; QA& IORIEE ; @ITUR
KRR, OB H MM s ©" 5 s
g, ORAREITEERE; OARFIAEH
[F) B3R 120 41 & 2 9FE EMs S WX R4, 4RI

22~43 %, SIAERS 30.12 £ 8.61 % . PIAHAEMA LA
ERTIGIFE X (P>0.05), BAR i,

12 BLE LKA AE275 BB A TR 1 2%
B/ 3 PAPP-A FI IGF-T Bk f e ik 7] & b i
TLSRAEDRHE A IR Fl 4 DNA $EHGLH I T
RINFREA T ; ABI7500 PCR 4 34 {X Il T-26 [F ABI
NI

13 F#&

1.3.1 PAPP-A Fl IGF-1 7K~V : >R FHEREX e 28
fff ( enzyme-linked immunosorbent assay, ELSIA )
PRI I 7 H PAPP-A I IGF-1 ZKSF-, ™A% 42 1R i
FI AL LR A A

1.3.2 DNA #2Hl. % DNA HEEGAF PR EE R 21
DNA, JfXJHEH DNA /¥ BE Rl B gEr R, 4R
J5 B Asgonnd Arsonn FEAEAE 1.7~1.9 78 F] 4 1) DNA #£
AT -20°CUKF N PRAF 5

1.3.3  PAPP-A %A 1s7020782 A/C {37 25 SNP 4347
PAPP-A 5 [H 1s7020782 A/C 137 f5 SNP 43 # 2% JH &
e N - BRI A B B 2354 (PCR-RFLP)
%, BARERE. O51#it: BiEsly 5-cce
TCGTTTCTTTCC TCC-3*, Fiii514) 5°-ACCCAGTA
AGCCTTCCCT-3", Likg [ fe RIEHEHL AR A
o @R ZR: BARFN 50.0 w1, Horf 10 x ik
dNTPs( 10 mmol/L % MgCL,( 25mmol/L )45+ 5.0,
4.0 K 3.0nl1, b, TSI (20pmol/L) 45 1.0 1,
0.1 g/l DNA BT 1.0 w1, 1U/ w1 fY Tag DNA
RAM 025 w1, e WZEKINZE 5001, GF 4.
94 °C WAL Smin, #RJ5 LA 94°CAEME 60 s — 62°CiE
K 48 s — T2CHEA] 48 s, 36 RAEIF G — 72 °C 1Efif
Smin, @EFY): BUR G B5% K ( polymerase chain
reaction, PCR) ¥ 34/#y 101, HI2.5U FRGIMEAN
VIt MOW 1 j§¥), O &Rk 201, Hi PCR
Y 10w], MOW I INUIREF 0.5, 22 0Pk 2.0 1
MEBTIK 7501, T 60°CIREMYI 1h, @HIK:
FH 30g/L B0 i A B Jise X g 1) 7= Py 6 A7 ML Uk, HRLIK
40min, SR J5 R FHBERE UG 5 BT 72 Gooxh L3 R 4 i
(v i
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1.4 %t a4 s SPSS22.0 G it#kit. LIy
o+ b2 (xxs) FRoRita sk, MAmMmEH
() 2 5 LU A3 S R e R fN F R e DAE 20 (%)
FORTIECIRE, AR SR ) K0 st i PR
HI Hardy-Weinberg %57k ; & H] Spearman i#174H
K. P<0.05 NEFAG 5.

2 HR

2.1 ¥ %1 PAPP-A #= IGF-I K F b %  EMs 4 Ifil

i ' PAPP-A Hl IGF-1 7K °F (16.38 = 5.29mIU/L FlI
145.47 £ 18.02ng/ml ) W& & T X HRZH (7.42 £2.83
mIU/L F181.34 + 12.61ng/ml ) , ZJ¥H G it %=
X (#=7.0185, 5.6241, P=0.0314, 0.0362) .
2.2 ARG KRSH EMs &% PAPP-A F= IGF-I K-
e LR 1. PAPP-A Fll IGF-1 7K 3F- [ EMs Iifs B
e I TiTa o =T N 1 )7 R 8 i el 1 P o S S e
B (P<0.05) .

x1 AEIERSE EMs 823 PAPP-A #1 IGF-1 K FLbE (x+5)
EMs IR 741
HiH F P
18 (n=37) M (n=54) M (n=49) Vi (n=36)
PAPP-A (mIU/L) 9.05+3.81 1346 +435 18.94+6.03 2477 +8.14 14.6083 00175
IGF-I (ng/ml) 97.42 + 13.02 129.17 + 1430 152.60 + 16.95 211.10£21.76 123715 0.0203

23 AEMEHS>H  EMs R FH PAPP-A Fil IGF-1 /K F
B TR, B SIG RS B34 G, 48 Spearson AH G
43T, PAPP-A 5 IGF-1 K 2 1E A6 (7=0.790 2,

P =0.0261) , [AI} PAPP-A F1 IGF-I /K F 5 ilfi R 43
B IEAHFE(=0.612 7,0.735 8; P =0.029 5,0.027 8 ).,
2.4 Hardy-Weinberg it ## -F #4282 25k EMs 41 H01
X BE 2H PAPP-A JE[H 157020782 A/C v x5 SNP 4 H1
W AA, ACHICC =B, 2 Hardy-Weinberg
AT, 2R LG F 2 L (f=1.3207,

P=0.0712) , FIMEEEAREME.

2.5 ¥ 41 PAPP-A A K 157020782 A/C 4% & SNP kb
% UL, 3% 2. EMs 40 PAPP-A %t A 1702078 2 A/C
7 5 CC FE R RN C 8540 5 TR R 40 53 K 68.75%
1 78.41%, 75T Xt BEZH Y 46.67% 1 55.83%, %5
HEiEE X (P<0.05) , H CCHEEAIF C %4
FER L EMs BOAR AU in ( OR=3.095, 95%Cl:
1.982~6.873 1 OR=2.607, 95%CI: 1.821~4.759) .

xR2 EMs ZHFN3TERZH PAPP-A E[F 157020782 A/C if /& SNP Lb3 [1(%)]
FRI EMs 4 (n=176) XTERAL (n=120) Ve P
e i AA 21 (11.93) 42 (35.00) 12914 8 0.018 4
AC 34 (19.32) 22 (18.33) 1.0257 0.082 5
CC 121 (68.75) 56 (46.67) 6.0523 0.0317
ST LR A 76 (21.59) 106 (44.17) 10.690 5 0.0243
C 276 (78.41) 134 (55.83) 43921 0.0379
26 FEARA EMs &4 PAPP-A K-Frudx  #E47 CC el BN | ’
L EMs 5% PAPP-A 7KF-4 18.48 +7.13mIU/L, . s R N s _
W5 % T AC Al AA SR 12.03 +3.86mIU/L 1 " N -
1142 £3.51mIU/L, 2R A SR X (1=6.841 2,
7.061 4; P=0.029 3, 0.0254) , {H AC F1 AA FE[HHY
ZR TG ERE L (1208524, P=0.0921) o e - -
2.7 KLk W 1, T 30g/L B e i
hn/\?c;?ﬁﬁﬁ;;%i;ﬂﬁiﬁ, Zfif;f%zi — ey — = |
b A PAPP-A 3 [H rs702078 2 A/C {if i SNP F 1 2 3 % 5 A

86bp, 134bp F1 160bp ZL¥J AT W AA, AC 2 CC 3
SRHLUKA o

28 MApLER WK 2, HHHEGER 4> PAPP-A 3t
15702078 2 A/C 13 /5 SNPs PCR 4" 14 7= 1y ik 47 5 [
W, FEASIN 4S5 5 PAPP-A JERFESIAAT A

e 1,58 CCHEFM; 2,6 9 AC FEFB; 3.4 g AA JEH;
M Mic¥).
B 1 PAPP-A E[A 157020782 A/C s SNP 3k [E
3 itig
EMs & B E WAN 22 A i — b e 2R A 1k R
g, (BRI ) IS, HHAR
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. Y P, RIEME R E B RE, 2
FEA AN E WM R Z —, RN RA R
10%~15%, 5 ZPEARZAY 30%~50%, HE2ZAF T4
O BMs ALl oy E A, HRIRERAN i,

BTk, SRSk —E N, 5k,
fiff EMs S8Ry AL ™. DI, #RR EMs
A KAGHR % ik S I SNP, X EMs FAH2 WG, iA
I7 BRI BRI T HA Y E 2 I PR

GAGCIGGEGCIGTGGAGRAATG CITCTICTCAARATTIGCTIC CAGCAGC

IGF /2 H PRI+ 2 ik (IGF-1 Fl IGF-11) |
PSR S A2 AR K S PP & SR VAL — 2R 2 T
S 154 B T PR, 3 e R S R A L R 1T A7
REE G Ao b A MR R ET . H
HOIGF-T J& —Fp s B 25 1, o] 3 ik 1% 5 B 76
WE (FSH) ML IR (LH) X IRk 4n
IR B9 94 S 200 G %) 1 A 0 30 2% 79 A RV,
AT 2E 75 IS i A 4 U, i PAPP-A R T
JiR S BAE K F45 A 8 M -4 (insulin-like growth
factor binding protein-4, IGFBP-4) % H i, fE/K
f# IGFBP-4, Tfif IGFBP-4 n] #llh| IGF (1)3% M, i
eI PAPP-A 7KF- A G i 15 IGF {5 P 1M #F EMs
R RIEER " AR AE R R, EMs B I
18 1 PAPP-AIGF-1 KB &8 T+, 5116 R /3 A5 ¢
H PAPP-A 5 IGF-1 /KR IEAX, X EW EMs &
MR 5 PAPP-A FIIGF-1 K AR B E &
[ st F ] PAPP-A £ EMs &9 H 4 I AT RE 5 H X
IGF KPP B4 7 T 412 a2 557 57 P9 RS 240 e 1)
ST N B A = 2 R B s S VG
REBQNEA RS EA L

VLAERE 9T & BE, EMs &9k B 58015 R 45 M nl
WAL, EOSUIG A i DU AHRL, 488 1% 0% 0] BE
S AR AN 5 P ) B £ 5 R A% 1
PR, FLRIR 5 IR A7 s A A O 1
PAPP-A J&—Fl 5 IGF 6 & B & E AN, H
IS FIX 2L RZEE, 5E2MERN L
A B AR AR B, IR E X EMs
% PAPP-A H: A 1702078 2 A/C fif i CC HE R &Y
FI C S5 BRI R 5 % FR A U A il T, oA
CC FE[H AU F C 25 A0 3 [FFR 5 EMs 118 AF X JXURS: 384
Jin, iX # B PAPP-A J:[H 157020782 A/C v 275
PERTRE S EMs KA —E L&, Hi CC B A ]
BEZIZ X EMs A& 1) Zy B IE R [RIRT 25 SRA R
PAPP-A K7 CC K EMs 35 L35 b H &
LKA AR, X ULHH PAPP-A 7£ EMs &R 1Y

E 2 PAPP-A EH& rs702078 2 A/C i & PCR ¥ 18 =4 £ & il = =

Y] fie 238 1 H LA rs7020782 A/C 7 i 2 sk

SN HKF SR B BOL A5 ) 52, 20 IGF 164,

M2 EMs &%, (HBRAREHIPLEIA 15 gk — 20

AT M
2% LBk, EMs 83 PAPP-A il IGF-1 /K F-H

BT, SRR AL, ATRES EMs KRR RA

FYI 5 F R PAPP-A JE K 157020782 A/C 7 5

25, Hrb CC ZEF Y PAPP-A /K I E EMs

AR RE XS XU, BT S 04, ] BB 5 %4t [X EMs & A7

TE—EMOCTE. NI, finds PAPP-A, IGF-1 K1 K&

PAPP-A J:[H SNP 4347, Xt EMs FHI2S7 il &bl

AT A — 5 R AN (EL

S 3k
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