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(IVF-ET) 8 3¢5 106 #) EMS A8 X R 35 & H AT R, R¥%E IVEET R &AW B H 5 H mAA 5T #lH KK
49 B, B EETF T NS DR AR B K T HEAT AT, Logistic @2 9 AT & AL Bt 5455 F & A A S
B EMSARA AR & IVF-ET ik X WagAaktt, SR MAETFTTAREARARLAS» A XL AARF 2
F(P<<0.05) , R A EH AR E L P biflik B R F ST AKA RPN 2 FAKF XM (P<0.05), Mm% E&EH
8-is0-PGF2a,ROS /K F % F 4k T % M 20, GSH-Px.PON-1 K F B % & F % % 21 (3 P<<0.05),8-is0-PGF2a(B=0. 742,
95%CI:0. 342~1. 142) . ROS(B=— 0. 709,95% CI:— 1. 078 ~— 0. 341) , GSH-Px(B=1. 462,95 % CI.0. 952~ 1. 971) A&
PON-1(8=-0.375,95%CI:— 0. 605~— 0. 146) /K F 5 J 4k %k W A £ & 548 5% (P<<0. 001, 2 ROS A EMS 48 %
FHJE & IVEET 484k 4 B o9 AUC & % (0.874), - R E 4 F & R A5 A 4 0.912,0.793,0.853, 8iso-
PGF2a,ROS.GSH-Px & PON-1 KR+ 5 &R T8 ABE T HIEAFH LA 2 F ALK (P<0.05,EMS 48 % R F 52 & &
TFTEABRER NBEREE AR AASHER RLPIAFH hAik EEANERAKTFE IVEET &Rk 4 HZ A A2
Fe P AR (P<0.00D), & EMSHARFREEBZFAMLBEHRKTS IVFET &4k 4 A FEmm £, L+ ROS

HM IVF-ET 448 & MM 3L ik R . BACBEHORF 5 FEAME L HAA — AR M EMS 8% R 5 &4 FF A
BT A A RAC B ROk F Wk IVF-ET 44k 45 B £ %60 P AR T,
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[Abstract] Objective To investigate the relationship between oxidative stress level and endometrium receptivity in
endometriosis (EMS) related infertility and its effect on pregnancy outcome in assisted reproduction. Methods A total of
106 patients with EMS-related infertility who received in vitro fertilization-embryo transfer (IVF-ET) assisted pregnancy
in our hospital from January 2021 to February 2024 were selected as the study objects. According to the pregnancy out-
come of IVF-ET, the patients were divided into a successful group (n=57) and a failed group (n=49). The endometrial
receptance and oxidative stress levels of the two groups were compared, and the correlation between oxidative stress inde-
xes and pregnancy failure of the endometrial receptance and EMS related infertility patients with IVF-ET was analyzed by

Logistic regression. Results There were significant differences in endometrial type and endometrial blood flow distribu-
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tion between the two groups (P<C0.05). There was a significant difference in endometrial receptivity between the suc-
cessful and failed groups (P<<0. 05). The levels of ROS and 8-iso-PGF2 a in the successful group were significantly lower
than those in the failed group; The levels of GSH Px and PON-1 in the successful group were significantly higher than
those in the failed group (P<C0.05), and the levels of 8-iso-PGF2a(f=0.742, 95% CI: 0.342~1.142), ROS(B=
—0.709, 95%CI: —1.078~—0.341), GSH-Px(8=1.462, 95%CI: 0.952~1.971) and PON-1(8=—0.375, 95%CI:
—0.605~—0.146) were independently correlated with pregnancy failure (P<C0. 001). Among them, ROS had the highest
AUC (0. 874) in predicting IVF-ET pregnancy outcomes in EMS related infertility patients, and its sensitivity, specificity
and accuracy were 0. 912, 0. 793 and 0. 853, respectively. The levels of 8-iso-PGF2a, ROS, GSH-Px and PON-1 were
significantly correlated with various endometrial receptivity indexes (P<C0.05). Endometrial type, endometrial thick-
ness, endometrial blood flow distribution, RI, PI and mean blood flow velocity were significantly mediating the relation-
ship between oxidative stress level and IVF-ET pregnancy outcomes in EMS related infertility patients (P<C0.001).
Conclusion The oxidative stress level of EMS-related infertility patients is closely related to the pregnancy outcome of
IVF-ET, and ROS is effective in predicting pregnancy failure of IVF-ET. There is a certain correlation between oxidative

stress level and endometrial receptivity. Endometrial receptivity in patients with EMS related infertility may be an impor-

tant mediating regulatory factor for the effect of oxidative stress level on the pregnancy outcome of IVF-ET.
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W IVE-ET GEUR 4SS ¥ 8 5 50 S L R R I . 4
WR I IR IG R MR 14 d #E47 HCG /K>3 mIU/
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a5 8-is0-PGF,a) 7K F .
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BB AE WA AR 22288 CA125 . FSH,.LH.E, & P /K
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F1 BIAFMEIBARELERZBIL (x££, n(X1072)]
Table 1 Comparison of baseline data between success group and

failure group

i H WU (n=57) RKRWMHA (=49 /3> P
FHE ) 5.008 0.025
<35 39(68.42) 23(46. 94)

=35 18(31.58) 26(53.06)

e (AR (%) 0.949  0.330
<35 31(54. 39) 22(44. 9)

=35 26(45. 61) 27(55. 1)

PIAT S () 12.48+1.15 12.59+1.28 0.098 0.754

R 2R fi] (4F) 3.2140. 74 3.1940.82 0.131 0.896
BMI(kg/m?) 21.78+1.37  22.44+1.42 2.432 0.017
¥ B 4 4 9.387 0.025
1 6(10.53) 2(4.08)
I 22(38. 60) 9(18. 37)
1113 20(35.09) 21(42. 86)
IV #1 9(15.78) 17(34.69)
EMS i k125 0.261 0.878
o i Ay 14(24.56) 10€20. 41)
g 75 20(35.09) 18(36.73)
RA 23(40. 35) 21(42. 86)
ANH AT 0.377 0.539
¥ 28(49.12) 27(55.1)
4k K 29(50. 88) 22(44.9)
FARME IVF-ET BfE] (4F) 1. 87+0. 51 2.194+0.46  3.369 0.001
EFI ¥4 (49 9. 08+2. 35 7.59+2.28 3.300 0.001
FRENEL (A 9.51+4. 24 6.49+3.30  4.042 <0.001
] B AR R G E () 5.22+1.04 3.20%£1.62  7.742 <0.001
AMH (mg/L) 4.80+1.53 3.82+1.16  3.667 <<0.001
CA125(U/mL) 33.81+4.72  34.64+3.91 0.976 0.331
FSH(IU/L) 6.56+1. 69 6.48+1.83 0.234 0.816
LHIU/L) 4.38+2.72 4.44+2.41  0.119  0.905
E> (pg/mL) 149.83+71.18 147.99+68.37 0.135 0.893
P(ng/mL) 5.47+2.67 5.41+2.32  0.122  0.903

) 33 2% T 2 W 4H (P<<0. 05) , IL36 2,

R2 BWEAMKMAFEANRTZMHIE(xts), n(X1072)]
Table 2 Comparison of endometrial receptivity between success group

and failure group

i H WA =57 RMA =49 /5 p
PN RRRE JEE (mm) 12.32+0.85  10.76+1.13 8.096 <0.001
PN R I 37 43 A7 8.683 0.013

T# 24(42.11) 9(18. 37)

I # 20(35.09) 18(36.73)

I #2 13(22. 80) 22(44.90)

PA B I 34 3l 7 2

RI 0.59-+0. 10 0.7740.06 11.007<0. 001

PI 0.92+0. 16 1.27+0.32  7.271<20. 001
ST £ 11 9 32 38.78+3.22  35.42+3.16  5.403<20.001
FE NS 14.468 0.001

A 28(49. 12) 9(18. 37)

B 19(33. 33) 17(34. 69)

C 10¢17. 54) 23(46. 94)

2.3 PHEALEOK X xF H P R A AL
BOK R, I 8B % 8-iso-PGF2a,ROS /K- i 3
T 25 M4 s Il 4 B 3% GSH-Px, PON-1 /K - i
TR (P<<0. 05) , WL5E 3,
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Table 3 Comparison of oxidative stress levels between the two groups

o §isoPGF2a  GSH-Px ROS PON-1
(ng/mL) (u/L) (pg/mL) (pg/mL)
MIh4l 57 188.64416.55 263.52+E12.46 409.15430. 74 188.26+8. 48
R 49 213.36413.16 237.41£14. 35 487.42+431.20 144.76+£8.70
t 8. 414 10. 028 12. 980 26.018
P <<0. 001 <<0. 001 <20. 001 <<0. 001

2.4 BN IEOKTE 5 EIRR M B BT 8 Logistic
A3 M 45 AR B 338 b 5 EMS #H 06 R 22 E | &
IVF-ET & iz 2 W i A8 OC M, oK I 2 B R rf 8-iso-

PGF2a,ROS.GSH-Px K PON-1 /K -4 5 #F I 45 )=
WFEMK(P<<0.05), FELHRIEIN R, A%
AR BMI L5 B2 ) . EMS TR B IVF-ET i} a] EFI
Vo3 AR IR &L AT R A IR IR E AMH K- 7B IR R
T PN B JREJRE L 9 S I 9 0 A 28 BRI, PT P 2 1M i
W (B 5) J5, 8-iso-PGF2a (8= 0. 742, 95% CI.;
0.342~1.142) \ROS(B=—-0.709,95%CI.:— 1. 078~
—0.341) .GSH-Px(B=1.462,95%CI:0. 952~1.971)
K PON-1(8=-0.375,95% CI:— 0. 605~— 0. 146) /K
AP 55 4 i R A AE ik S A DG (P<<0. 001) , L 4,

R4 FSURHATSERE KA EE ST

Table 4 Regression analysis of oxidative stress level and pregnancy failure

- 8-is0-PGF2a GSH-Px ROS PON-1
BI5YCD P BI5YCD P B95 % CD P 95 % CD P
FSLES 0.753(0. 261~1. 245) 0.003 —0.646(—1.013~=0.280) 0.001 1.412(0.92~1.904)  <C0.001  —0.333(—0.576~—0.090) 0.007
A 1 0.740(0.346~1.134)  <C0.001 —0.656(—1.015~=0.297) <<0.001 1.406(1.012~1.802)  <<0.001  —0.326(—0.551~=0.100) 0.005
HR 2 0. 734(0.263~1. 204) 0.002  —0.683(—1.026~=0.340) <<0. 001 1.427(0.957~1.898)  <C0.001 —0.323(—0.533~—0.113) 0.003
B3 0.729€0. 219~1. 239) 0.005 —0.685(—1.120~=0.250)  0.002 1.438(0.956~1.921)  <C0.001  —0.345(—0.590~=0.101) 0.006
AL 4 0.716(0.279~1.153) 0.001  —0.683(—1.042~=0.325) <<0. 001 1.431€0. 801~2.060)  <C0.001 —0.324(—0.511~—0.138) 0.001
HR 5 0.742(0.342~1.142)  <C0.001  —0.709(—1.078~-0. 341) <C0.001 1.462(0.952~1.971)  <C0.001  —0.375(—0.605~—0.146) 0.001

TR 1 AR IS BMIL S B A 5 B R 2 R AR IS BMIL W B4 1 L EMS TR IVE-ET I 8] JEFT 3% 43 ; 8658 3 & % 4F 4% . BMI, 9 343 9] L EMS
FARE IVF-ET Bl (EFL 343 3K 00450 0T RS MR IG5 . AMH JK - A8 4 38 4F % . BMI R L4330 CEMS TR IVE-ET B i) (EFT 43 3K 99 4
AR ARG AL AMH 7K 87 PRI | I8 IS J32 PR B8 L O 3 A 2 280 5 A 70 5 B 41 % L BMILL s #4331 L EMS F- R IVF-ET #f 8] \EFT 343, 3k
GR AL | PRSI 45 L AMH JK V- L5 PRS2 20 | D ISR B | PN I 38 4 A 2R (RT3 . 3 %

2.5 ALY B EE bR T EMS A O R Z2RE B3 B B
EFHIERZE SR A ROC #h £k 43 0 S8 Ak I 35 38 A i
EMS M KA Z2AE g IVE-ET ME4R S5 J5 09 15000 40 {8
45 7R 8-iso-PGF2a . ROS,GSH-Px ;2 PON-1 il
R 25 A ROC 28 AUC 43 %1 R 0.799.,0. 717,
0.874.,0. 728, B HA — & WM E . Hr ROS Fit il
EMS Ml & AR ZE B IVE-ET &R 45 7 19 AUC %
fe s R BORE R S R L MESR R 4 A 0.912,0. 793,
0.853, WLZ5.K 1.

x5 SHEHIERY EMS HXARBERE IVF-ET BIRE B HN
M BE S
Table 5 Analysis of predictive efficacy of oxidative stress indicators on

IVF-ET pregnancy outcomes in patients with EMS related infer-

tility

oAU BIRE| 8-iso-PGF2a GSH-Px ROS PON-1
AUC 0. 799 0.717 0. 874 0.728
95 % IX. ] F KR 0.761 0. 668 0. 821 0. 681
95 %6 X Ji] I PR 0. 854 0.762 0. 930 0.769
REE 0. 817 0. 607 0.912 0. 661
5 0.813 0. 841 0.793 0.799
Wl 0. 815 0.724 0.853 0. 730
FH A B4R L 4. 369 3.818 4. 406 3. 289
[ LR L 0.225 0. 467 0.111 0.424
Wi L E L 19. 410 8. 169 39.702 7.751
ER S TR KIEN 0.814 0.792 0. 815 0. 767
I 41 o 00 i 0. 816 0. 682 0. 900 0. 702
FARE S R 0. 630 0. 448 0. 705 0. 460

1.0

0.8

it 0.67
B
™
0.4
| (/' _%_ésﬁ)-}I;GFZa
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Figure 1 ROC curve of various oxidative stress indicators to predict

pregnancy outcome

2.6 FMNMBUKFSTFENBREZHEN LR XRH
Logistic £& ¥ [0 19 50§ EMS A1 56 R 2 5 H 3 A Ak
WK 5 FE RIRAEZEMER, 45 R IR 8-iso
PGF20,ROS.GSH-Px K PON-1 /K 5 & i 7 &
2 52 VR4 AR 1 HAT 8 3 M DG (P<<0. 05) , L3 6.

2.7 WA 4R BN, EMS M OGN ZE
BB BRSSP B R RE P B A 3 0 A 2K DRI,

PI JSF-#47 1L 37 33 3 A S8 AL B 380K S5 TVE-ET U 9k 4%
J& 22 A7 AE 3 0 A A FH (P<<0. 001D, LR 7,
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Table 6 Relationship between oxidative stress level and endometrial receptivity in patients with EMS related infertility
T 8-1s0-PGF2a GSH-Px ROS PON-1
WM B95%CD P 595 %CD P B95%CD P B95%CD P
A 5 —0.600(=0.956~-0.243)  0.001 0. 835(0. 541~1.129) <0.001 —0.432(=0.781~-0.083)  0.015 0.577€0.110~1. 043) 0.015
MBI S 0. 729€0. 180~1. 277) 0.009 —0.751(= 1. 145~—0.357) <C0.001  1.585(1.132~2.037)  <C0.001 —0.685(—1.048~—0.323) <C0.001
RI 0. 565(0. 194~0. 935) 0.003 —0.464(—0.875~-10.052)  0.027 1. 734(1. 569~1. 898) <0.001 —0.839(—1.202~-0.479) <0.001
PI 1. 055(0. 431~1. 680) 0.001  —0.38(=0.723~-0.037) 0.03 1. 148(0. 542~1. 754) <0.001 —0.648(=1.062~-0.235)  0.002
T MR - 0. 486(— 0. 825~—0.147)  0.005 0.582(0.053~1. 111) 0.031 —0.589(—1.008~=0.169)  0.006 1. 723(1. 458~1. 987) <20. 001
FEMBERA0.538(0.082~0. 995) 0.021 —0.509(—0.868~—0.150)  0.005 0. 711€0. 344~1.078) <0.001  —0.429(=0.827~-0.031)  0.034
x7 FEANRSZUERUNHIERS IVF-ET EIRE R Z 18 B9 5 /7 50
Table 7 The mediating effect of endometrial receptivity between oxidative stress indicators and the pregnancy outcome of IVF—ET
TN 8-iso-PGF2a 5 IR 45 )5 GSH-Px 5T ik %5 Jm ROS 5 iR%5 )= PON-1 5 4R45 )5
Ak AR (95 % CD P AR (95 % CD P AR (95 % CD P AR (95 % CD P

PN B 0.268(0. 181~0.397) <<0.001  0.225(0.149~0. 342) <<0.001 0.090(0.059~0.138) <<0.001 0.103(0.069~0.153) <0.001
PRI 204 0. 315€0. 209~0. 475)  <<0.001 0. 234(0. 157~0. 348) <<0.001  0.108(0.076~0.153) <<0.001 0.231€0.164~0.326) <<0.001
RI 0.101€0.072~0. 142) <<0.001  0.303(0.214~0.429) <<0.001 0.283(0.185~0.433) <<0.001 0.285(0. 187~0.435) <<0.001
PI 0.301€0.210~0.431) <<0.001  0.269(0.180~0.401) <<0.001  0.264(0.188~0.371) <<0.001 0.262(0.179~0.384) <<0.001
TR 0. 216(0. 150~0. 310) <<0.001 0. 088(0. 062~0. 126) <<0.001  0.117(0.077~0.179) <<0.001 0. 298(0. 202~0. 439) <<0. 001
FENBERA 0.131€0.091~0.188) <<0.001  0.283(0.202~0.397) <<0.001 0.276(0.195~0.391) <<0.001 0.168(0. 110~0.256) <<0.001
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