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# E. B HKAHEGASKRLEARPRETAMKRIEEIA 1 (leucine zipper motif 1, APPL1) . # B -F E2 48X B -F
2 ( Nuclear factor-erythroid 2-related factor 2, Nrf2) #F=de4rZ % B 1 (haem oxygenase 1, HO-1) #97K-F & ik 5 AALm
BegA R, TR B46 BIAE G IR T AT ARG T A Fa, B S0 4 B BB R T AR AT A TR S R A R,
BAE WAL B BATA, A e I e iR BL R %% P i (radio immunopreci pitation assay lysis buffer, RIPA) 4% J 4k £.48
LRG . ARIALAT AN LL042F APPL], Nrf2 f2 HO-1 % & & ik ; /A Western blot 4] £k £.48 42 ¥ APPLI,
Nrf2 #= HO-1 %& & /K-F; B3R %92 R M % (enzyme linked immunosorbent assay, ELISA ) M 5Z 2k 240 40 F AL 5% 45 47
[ B AL HALEE: (superoxide dismutase, SOD) . &P A (reactive oxygen species, ROS) & & =& ( malondialdehyde,
MDA ) ] 7K., Pearson #3547 5 B2 4% L4022 F APPL1, Nrf2 A= HO-1 & & KT 55 B 58 35 AR K T 49 48 20k, &5
R EBMKEEME T APPLL, Nrf2 o HO-1 & A FAE R 53] 4 21.7%, 32.6% A= 26.1%, WA BAK T 4 B LL49 56.0%,
64.0%, 58.0%, £F 3 A %it F &L (4'=9.442 ~ 11.759,3 P< 0.05); APPLI(3.2+0.9 ), Nrf2(3.7+0.7 )/ HO-1(3.5+0.8)
AR R IR LA TR BAK T B (4.6 +1.4,55+1.7,51+13), ZFA%TFEL (5772 ~ 7.187, 3 P <0.05).
EIAK £ LR APPLL (1.3+0.1) , Nrf2 (0.7+0.1) = HO-1 (1.1+0.1) & & &&XKF AT 28B4 (1.610.2,
1.1+0.0.1, 1.4+0.1) , ZF A%+ FEL (9.171 ~ 19579, 33 P <0.05) ., EhMLKEMLE P ROS (8.4+1.5U/
ml) , MDA (11.7+23nmol/ml) 7K -F 8 2 % T % & 48 (3.6 £0.5U/ml, 5.6+0.8nmol/ml) , SOD (23.9+6.8U/ml)
KT BAK T AR (28.146.6U/Mml) , £FH A 455 EL (=3.070 ~ 21381, 3 P <0.05) , FHAKLAR T
APPL1, Nrf2 #= HO-1 & & & iA 5 ROS K -F £ fi#a% (=-0.628, -0.510, -0.575, 33 P <0.05) ; 5 MDA KT+ 2%
% (r=-0.541, -0.489, -0.556, ¥ P <0.05) ; 5 SOD &-F 2 E48% (r=0.359, 0.423, 0.408, 34 P <0.05) , &4
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Study on the Correlation between APPL1, Nrf2 and HO-1 Expression and
Oxidative Stress in Villous Tissue of Aborted Abortion

LI Hui-min, YANG Lin ( Department of Obstetrics, Shaanxi Provincial Nuclear Industry 215 Hospital, Shaanxi
Xianyang 712000, China )

Abstract: Objective To investigate the correlation between the levels of leucine zipper motifs 1 (APPL1), nuclear factor-
erythroid 2-related factor 2 ( Nrf2 ) , heme oxygenase 1 (HO-1) and oxidative stress in villi of aborted abortion. Methods 46
cases of delayed abortion and induced abortion were selected as the experimental group, and 50 cases of normal early pregnancy
and induced abortion were selected as the control group. Villus tissue samples of the two groups were collected, and villus tissue
protein was extracted by RIPA protein lysis method. The expressions of APPL1, Nrf2 and HO-1 proteins in villus were detected
by immunohistochemistry. The protein levels of APPL1, Nrf2 and HO-1 in villus were detected by Western blot. The levels of
oxidative stress indexes [superoxide dismutase (SOD), reactive oxygen species (ROS) and malondialdehyde (MDA)] in villus
were determined by enzyme-linked immunosorbent assay (ELISA).Pearson correlation test was used to analyze the correlation
between APPL1 , Nrf2 and HO-1 proteins expression and oxidative stress indexes in villous tissue of the study group. Results
The positive rates of APPL1, Nrf2 and HO-1 in villi of experimental group were 21.7%, 32.6% and 26.1%, respectively, which
were significantly lower than 56.0%, 64.0% and 58.0% in control group (¥’=9.448 ~ 11.759, all P < 0.05). The expression of
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APPL1(3.2+0.9), Nrf2 (3.7 +0.7) and HO-1 (3.5 + 0.8) were also significantly lower than the control group (4.6 £1.4,5.5+1.7,
5.1 £ 1.3 ), the differences were statistically significant (/=5.772 ~ 7.187, all P < 0.05). The expression levels of APPL1 (1.3 +0.1),
Nrf2 (0.7 +0.1) and HO-1 (1.1 £0.1 ) in the villus tissues of the experimental group were significantly lower than those of the
control group (1.6 £0.2, 1.1+0.0.1, 1.4+0.1) , the differences were statistically significant (/=9.171 ~ 19.579, all P < 0.05).
The ROS (8.4 = 1.5U/ml) and MDA (11.7 + 2.3nmol/ml) levels in villous tissue of experimental group were significantly higher
than those in control group (3.6 +0.5U/ml, 5.6 +0.8nmol/ml ) , while SOD (23.9 + 6.8U/ml) levels were significantly lower
than those in control group(28.1 + 6.6U/ml), the differences were statistically significant (+=3.070 ~ 21.381, all P < 0.05). In the
experimental group, the expressions of APPL1, Nrf2 and HO-1 were negatively correlated with ROS levels (=-0.628, -0.510,
-0.575, all P < 0.05). There was negative correlation with MDA level (=-0.541, —0.489, —-0.556, all P < 0.05).And SOD level
were positively correlated (7=0.359, 0.423, 0.408, all P < 0.05). Conclusion APPLI1, Nrf2 and HO-1 showed low expression in
the villous tissue of delayed abortion, and were significantly correlated with the levels of oxidative stress indexes ROS, MDA and

SOD. The abnormal expression of APPL1, Nrf2 and HO-1 may induce the occurrence of delayed abortion by mediating oxidative

stress imbalance.
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IBAIE ML, TEREFRAY 450nm A £ FLI G RE(E
PIAPRIEMZ , THE RS ROS, SOD FI MDA 5 it .
1.4 %it5Fob KA SPSS 20.0 oK /T,
FHETORHAIIEL « ArifE2E (X 5 )Fom, R (K50
Pearson 43 1 APPL1, Nrf2 #1 HO-1 #£ik 58 kLM
PARAR A s TR o A5 . P < 0.05
R G ERE L
2 R
2.1 % £4 % % APPL1, Nrf2 #= HO-1 & & #
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Nrf2 FH A 0 =20 A T 40 R sl Az, &2
WO, REEAIEEE O, WK 1, LA NTAL
tH APPL1, Nrf2 Fll HO-1 £ 335 B R IR T X)
HRAH, e b aTrIMIE X IR, Z2533F
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kR [n (%) ] 15(32.6) 32(64.0) 9.448 0.002
AT 37£0.7 55417 7.048 0.000
HO-1 FIRBE G 1L 34/7/412 21/3/8/18
MR [0 (%) ] 12(26.1) 29(58.0) 9972 0.002
G AT 35£08 51£13 7.187 0.000

22 ¥4 APPL1, N2 ## HO-1 B & £ % £ % &
AR B AR R T A UL 2 FIKl 4. Western
blot £l 25 3 7~ , S5XF R A L, APPL1, Nrf2

1 HO-1 5 HESLIH I B H L P Ay Ik B B AR,
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36 PACK I B2 %378 S5 2022429 4 J Mod Lab Med, Vol. 37, No. 5, Sept. 2022

BT, SODKTMMIBIEE, BRAGIEEL  (BP<005) .

a: BAME; b FBHTE, fRie, Bﬂﬁﬂﬂﬁé% ~ 25%; c: PAME, F%%’é. Fﬁﬁémﬂﬁ%% ~ 50%, d: SEBHME, F’%&’é P41 e 51% ~ 75%.
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a: Bﬂf& b é’ﬁriﬁri e, BHYEANNN 26% ~ 50%; o BEPE, FEitn, PHYEANM S1% ~ 75%; d: SRPAE, F4e0, PRPE4R 51% ~ 75%.
B2 @WEALAH N EARRENLE ( x400)

a: Bt b S50HME, AAE (O, BHYEANM 26% ~ 50%; o BAYE, FRIBE, PHPEAINL 51% ~ 75%; d:SRPEME, FB6, PRI > 75%.
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bRk B AR AR WK 3, REERG
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APPLI  -0.628  0.000 -0.541  0.001 0359  0.031
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ROS (U/ml) 84+15 3.6+0.5 21.381  0.000
MDA ( nmol/ml ) 11.7£23 5.6+0.8 17.637  0.000
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