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[ Abstract] Objective To analyze the relationship between serum levels of nuclear factor E2 related factor 2 (Nrf2),
heme oxygenase-1 (HO-1) and pregnancy outcome in patients with gestational diabetes (GDM ).Methods One hundred and
thirty-two GDM patients admitted to the obstetrics department of Xinjiang Uygur Autonomous Region People's Hospital
from January 2021 to May 2022 were selected as the GDM group. According to pregnancy outcomes, they were divided into
41 poor outcome subgroups and 91 good outcome subgroups. Additionally, 64 healthy pregnant women who underwent pre-
natal examinations at the same time were selected as the healthy control group. Enzyme-linked immunosorbent assay was used
to detect serum Nrf2 and HO-1 levels. Pearson correlation analysis of the relationship between serum Nrf2 and HO-1 levels in
GDM patients, multivariate logistic regression analysis of the influencing factors of poor pregnancy outcomes in GDM pa-
tients, and subject work characteristic curve (ROC) analysis of the value of serum Nrf2 and HO-1 in predicting poor pregnan-
cy outcomes in GDM patients.Results Compared with the healthy control group, the serum Nrf2 and HO-1 levels in the
GDM group increased (¢/P =10.834/<0.001, 14.359/<0.001). There is a positive correlation between serum Nrf2 and HO-1
levels in GDM patients (/P =0.721/<0.001). The incidence of adverse pregnancy outcomes in 132 GDM patients was 31.
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06% (41/132), and the serum HbAlc, HOMA-IR, Nrf2, and HO-1 levels in the poor outcome subgroup were higher than
those in the good outcome subgroup [ #(Z)/P=3.111/0.002, 5.220/<0.001, 5.555/<0.001, 5.517/<0.001 ]. Elevated HbA,
HOMA-IR, Nrf2, and HO-1 are independent risk factors for poor pregnancy outcomes in GDM patients [ OR(95% CI)=2.
599 (1.330 -5.079), 2.383 (1481 —3.833), 1.085 (1.041 —1.130), and 1.077 (1.037 —1.120)]. The AUC of poor pregnancy
outcomes in GDM patients predicted by serum Nrf2 and HO-1 levels alone and in combination were 0.770, 0.769, and 0.886,
respectively . The AUC predicted by the combination of the two was higher than that predicted separately (Z/P=2.861/0.004,
2936/0.003). Conclusion The levels of serum Nrf2 and HO-1 are independently correlated with poor pregnancy outcomes

in GDM patients. The combination of the two has high value in predicting poor pregnancy outcomes in GDM patients and
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may become an auxiliary predictor of poor pregnancy outcomes in GDM patients.
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W YRIPIBE PRI ( gestational diabetes mellitus, GDM )
JE U YR v B R LS Y LA 1T Y8 0GR A A 3 B I R
FEI, i IUARER S P 208 B A ) Lt AN R 52 3
IS AR YRZS 5 A2 BT GDM B A R AT iR
g5 R g R R I RS Rk B, R
HEHT (insulin resistance, IR) & GDM & A= & & i) A=
SERt, 580 L SR R M S B DA Y F Rk
ARG R M A S AT RESH GDM 42 LB Z ik
SP R, K E2 AH G F 2 (nuclear factor-ery-
throid 2-related factor 2, Nrf2 ) & —Fh %55 % H T, GEiE
AR R U (5 S 3 Kk HE PR B R AR
ML R A A -1 (heme oxygenase-1, HO-1) J&—Fiscki
AT, 78 AR 4 1 B R BR A T 1 S A4 P 2R
BRIk I REE o A 1l 21 R A R A LR
FURAEFE . BUAMT IR Nef2 (HO-1 K5 GDM
HUEWRES O &R , LU % GDM. (8 AR IR 45 Jm
PREES AR BT,
1 BREAHE
11 IRIREEORE 2EHC2021 4F 1 H—2022 4E5 H #HiE
AR AR IX AN R BEBE = BHGA Y GDM B 132 i
9 GDM 4, 4E#4 21 ~35(28.99 +2.88) %, Z2 Ak i
EIEE17.32 ~27.44(21.11 £2.70) kg/m’ ; GDM
B PR IE AT ORGSR o W4 R AN RO 4L 41 B AnGs s B
GV 91 ], G B I) HA B g 7 A () fE i 4 ) 64 451
A HERT IR AR IS 21 ~35(28.57 £2.93) %, e iifAk
JRHAEEC17.54 ~27.63(21.42 +2.66) kg/m’ ;2 41—
MR 22 R G L (P >0.05) , AL
P, AWFIE 4 R BEAS BEZR Bt A4t vE (KY2022072201 ),
TR N G 2 B M R 15
1.2 SRFIEREFRE (1) PASRE . DCDM 74 “ ik
W B2 G T8 B 2 Wibn e . iR 24 ~ 28 JA 1A
75 g BEM AT A5 1 h.2 h I =5. 1 mmol/L
10.0 mmol/L 8. 5 mmol/L; @ 8. if & 4 H G v 1F %,
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1.3.1 3% Nrf2 \HO-1 ZK-FAGI . 38 A B H R/
AP ARG > H R A 25 I I #R K Il 3 ml, 2.0 B3 HX
LT R FHV IR S 95 W B3 (B i e AR ) AR A FR
2N D) A LS Nef2 \HO-1 7K,

1.3.2  BORMCAE IR GDM & 22 24 JEAE IS 20T
BT AE A 2 WIS (FPG) 5 2 h Il (2hPG) |
PEEIMAZTE F (HbA ) FRABAITEAY TR (homeostasis
model assessment-IR , HOMA-IR ) 7" F1 IfiL i P4 3 ( TC .
TG .HDL-C .LDL-C) .

1.3.3 AREEIREE )R . 511 GDM B = (4 37 4
HIM0) K TS 5 (R3S A EK) AR & L ()
AR <2 500 ¢) 3B R JL (AR T & =4 000
g) \%ﬁEJL§4E\(Apgar P <7 ﬁi}’) HIE R R
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Nrf2 \HO-1 /K3 TSR (P <0.01) , WL 1,

1 {EFEXBAR GDM 4LI3E N2 HO-1 /K-
(2 2s,pg/L)

Tab.1 Comparison of serum Nrf2 and HO-1 levels between the
healthy control group and the GDM group
A 5 % Nif2 HO-1
gt R Bt 441 64 32.79 £11.19 40.41 £14.27
GDM 2 132 54.40 £16.33 77.83 £18.32
tfl 10. 834 14.359
PH <0.001 <0.001

2.2 GDM M & IML1E Nef2 55 HO-1 /K- i 4H 56t
Pearson #5081 7 , GDM B & 1L N2 5 HO-1 7K
TR IEAX (r=0.721,P <0.001) ,

2.3 2 WAIGIRTOR L 2 WA B H AR ATk
A EL IR SR R, 2 R G FE (P >
0.05), 45)5 AN KW 41 B % I 7E HbA,, . HOMA-IR
Nif2 \HO-1 5 F45)m RAFWAL (P <0.01) , L& 2,
2.4 AREEIREE R 132 ] GDM B H B = 7
), F5E 7 6 ), 7 i 2 ), 2K i5 3 8 4, FoRJL
106, BB JLE R 8 B, iR &5 R AN R &L RN
31.06% (41/132) .

2.5 GDM B ETIRE RARMZHER Logistic M5
SHT DMEIRES R (AR« RAFR“0™) Ry H AR
U ERGER P P <0.05 W H N A AR, T2 R
& Logistic 7] 5 43 #T, 45 & 2 78, HbA,, . HOMA-IR |
Nrf2 \HO-1 F+iE 2 GDM B33 UL R 45 5 A B 4l 57 &
KNZE(P<0.01), L5 3,

R3 CDM BETIRERARIMNEZHE Logistic [HIH5H7
Tab. 3

Multivariate logistic regression analysis of adverse preg-

nancy outcomes in GDM patients
[

AN B SEfHi Wadfi P OR{H 95%CI
HbA, JH&  0.955 0.342  7.802  0.005 2.599 1.330 ~5.079
HOMA-IR 75 0.868 0.243 12.812 <0.001 2.383 1.481 ~3.833
Nrf2 THi% 0.081 0.021 15.234 <0.001 1.085 1.041~1.130
HO-1 JF#&  0.075 0.020 14.592 <0.001 1.077 1.037 ~1.120

2.6 LG Nef2 \HO-1 /KFXF GDM B F AR IRES AN
AT 2% Nef2 \HO-1 K1 GDM H
FHRE R A KRB ROC #h £k, IF 13 i & T m A
(AUC) , 25 7w, L Nef2 \HO-1 7K P Bl 5 — 3%
AT GDM H & RS R A B AUC 4351
0.770.0.769 0. 886 , — #F Wk A Hlill 1Y) AUC KF 4 H
PO (Z/P =2.861/0.004 2.936/0.003) , W34
K1,

F4 IMIE Nef2 \HO-1 K F-X GDM SB35 AL YR 45 R A B4 T
e
Tab.4 Predictive value of serum Nrf2 and HO-1 levels for poor

pregnancy outcomes in GDM patients

e kR HWWHE  AUC 95%CI  BURIE HRRE *2;&
H
Nif2 56.21 pe/L. 0.770 0.689 ~0.839 0.756 0.714 0.470

HO-1 67.75 pg/L  0.769 0.688 ~0.838 0.976 0.461 0.437

ZHEE 0.886 0.819 ~0.934 0.805 0.868 0.673
3 % i

GDM S8 dEUR I A A HOREAC 52 | AR R MR

K2 G RILL SR BRI IR RGO AL

Tab.2 Comparison of clinical data between patients with poor and good outcomes subgroups

i H ZERANRT (n=41) ZEJR) R 2 (n =91) Xt/ Z 18 P1H
ERE (v x5, %) 29.02 +3.24 28.97 +2.72 0.099 0.922
ZRi AR ETE A (2 £5,kg/m?) 21.22 £3.15 21.06 £2.49 0.326 0.745
PR (% ) ] Il | 28(68.29) 59(64.84) 0. 150 0.698

21 13(31.71) 32(35.16)
FPG(x + s, mmol/L) 6.61 £0.70 6.53 £0.93 0.475 0.635
2hPG( mmol/L) * 8.96(7.79,11.03) 8.90(6.65,10.84) 1.148 0.251
HbA,, (% 5,%) 6.47 £0.73 5.94 £1.20 3.111 0.002
TC(mmol/L) * 5.79(5.35,6.39) 5.68(5.22,6.45) 0.081 0.935
TG(x s, mmol/L) 2.26 £0.93 2.08 £0.42 1.251 0.217
HDL-C(x +5,mmol/L) 1.34 £0.26 1.38 +0.18 0.853 0.334
LDL-C(x +s,mmol/L) 2.68 £0.64 2.51 £0.74 1.299 0.196
HOMA-IR * 4.46(3.88,5.62) 3.23(2.18,4.29) 5.220 <0.001
Nrf2(x 5, ng/L) 65.01 +14.34 49.61 +14.91 5.555 <0.001
HO-1(x %5, pg/L) 89.67 +15.46 72.49 +17.01 5.517 <0.001

T M(Q,03)



BEXER A5 2023 4F 8 H %5 22 %5 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8 - 865 -

B 1 Ne2 (HO-1 /K F-Fil il GDM 8 3% 4E R 25 Ja AN RL 1Y
ROC £k
Fig.1 ROC curve of predicting poor pregnancy outcomes in GDM

patients with serum Nrf2 and HO-1 levels
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KRN 31.06% , 5 H N BN s 1Y 36. 27%
FEAR—F, R GDM BE MRS, oy R B & A R,
e B RS M PO AT R 25 SR A R &A=, Xk B sk i) S AH L
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PR NE S, BB RAE . HO-1 J&—Fil
RN T, R BIR S 1 32, AR LIRS R A
% AR AU A 8 R S o A6 s ] Rl R 3k g
TEAb A3 M 21 28 76 il — St Bk RS2 L H B A
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AL 23 A 1L 21 2 B 1 i 2T 2% ok 20 i B 5 45 , v 2> 4
FRLR 05 A 5 8 SR AR 7 RN 2R 1 S 1 5 HO-1 AR Ak =9 —
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iR S Ak A 9 S5 IO, 8 T 0 o) ALk I R A
SV 3 HO-1 AL 7= 4k Re 75 400 3R 11 A i, A1 40 i
PURR B, Dl 4 53 495 4 5 1 S I J35ORI 4R 1 J
HO-1 k=¥ R 4% 2 R AE 0 SR B R A IR gr %
bR A I R AE B R AE R PR R
B, HO-1 BEVE RN B Z BT AL B 1, Nef2 RE EL#20Y
HO-1 |33 1% 1k, %S HO-1 KiEFR ik, LR L 1E
AR ORI R AR PN IEARSE SR IR,
7% Nrf2/HO-1 3@ PR BREM ] NF-xB {5538 B BT , 842
GDM K R A A AR AN G PR S, 52 30k S B 41
i, Nrf2 A1 HO-1 7€ GDM K FUB R 2R 1L 78 Hh ik
L FEI] GDM KR IR JERIA T,

ARFFELE R R, GDM B L7 Nif2 \HO-1 7K
Fhin 45 & LR 200 i) 18 45 Y 430 A AT RE 2
Nrf2 HO-1 FHi 2 —Ff 2 5 Ry, GDM i 2 PR LAk
W RPN EE EYE Nef2 (HO-1 7K, DL HLIA 4L
DA RYE RN, 45 H 30 B, Nef2 Al HO-1 FH& 8
GDM BB E UL IR 45 R AR KAk 37 & 16 R 2%, 16 B Il 3%
Nif2 \HO-1 ZKF-Fh @ &30 GDM B i R4S R A R
RS, 43 BT B R AT RE RS I3 Nef2 \HO-1 7K T 1y Jz e
GDM F8 35 4AUfb 7 38 RN 48 1 s o7 B8 7™, BE N EE IR fij
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AEELHE0HY HO-1 J3 8h 7l s S ik X, [H
B4R Nef2 \HO-1 2£[f] 2 5 GDM B # IR, A
REA MRS FHm it —E s, AFstiid ROC ik
RIR, IMTE Nef2 \HO-1 KR BERLH GDM 35 AL iR 4h
JRIAN B Pl B 000 48 A, 6 AR MV Nef2 \HO-1 7K
FREFE T LTI AN

ZE LR, GDM B I Nief2 \HO-1 7K
SR IRES RS R DIAE, X GDM B i IR 45 /A
K EA —E WA, N2 BEE HO-1 Fili GDM %
GEIREE A B A B &, AT RE ALY GDM 8 35 4T Uik



- 866 -

SEMERT 24k 2023 4FE 8 H 4522 %55 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8

4R AN B B BT A
i 35 2R < FIEAT A 7 TG i o
fEE STk A A

T AT R M BOTITIOT B SRR AR R SRS

e ST ST AR PORHE AR S is ek, B T
OB TR IR B 18 SCH R 3 B TS R AT
Sk

[1]

[3]

[7]

[8]

AR R E SR T R L PR R S R R R A 22,
o [ 1 40y (i Dip 2 SR AR DA DR 6 1 28 5% 2. S R AT v A
LRI H (2022) [ —#8 o0 1 [J]. eI R RS, 2022, 57
(1) :3-12.DOI.10. 3760/ cma. j. cnl112141-20210917-00528.
Chinese Society of Obstetrics and Gynecology , Obstetrics and Gynecol-
ogy Section, Chinese Society of Perinatal Medicine, Chinese Associa-
tion of Maternal and Child Health Care, Specialized Committee on
Gestational Combined Diabetes Mellitus. Guidelines for the diagnosis
and management of hyperglycemia in pregnancy (2022) [Part I][J].
Chin J Obstet Gynecol,2022,57 (1) :3-12. DOI: 10. 3760/ cma. j.
¢nl12141-20210917-00528.

Ye W, Luo C,Huang J, et al. Gestational diabetes mellitus and ad-
verse pregnancy outcomes :systematic review and meta-analysis [ J ] .
BMJ,2022,5(377) :e067946. DOI;10. 1136/bmj-2021-067946.
Singh A, Kukreti R, Saso L, et al. Mechanistic insight into oxidative
stress-triggered signaling pathways and type 2 diabetes [ J ]. Mole-
cules,2022,27(3) :950. DOI;10. 3390/ molecules27030950.

Lee SH, Park SY, Choi CS. Insulin resistance; From mechanisms to
therapeutic strategies [ J ]. Diabetes Metab J,2022,46 (1) :15-37.
DOI:10.4093/dmj. 2021. 0280.

FaE M, BRO RS, X3, S Nef2 78 G 4R B SR Hh A B 5 3
R[], K 8 B2 2 5 il R, 2022, 19 (19)) : 2722-2725. DOI. 10.
3969/j. issn. 1672-9455.2022. 19. 035.

Qin JP,Chen WM, Liu GW , et al. Research progress of Nrf2 in gesta-
tional diabetes mellitus[ J]. Lab Med Clin,2022,19 (19) :2722-
2725.DOI:10.3969/j. issn. 1672-9455.2022.19.035.

S RO 203 A A -1/ — E AL 5 G e 5 5 il 2 4
I 240 i 5 9 P A ST O BIE S R (0] [l B R e 19 B 9 2R 38,
2022, 43 (9 ). 988-992. DOI. 10. 3760/cma. j. cn321761-
20210601-00640.

Shi J, Yu JB. Research advances of the regulation of heme oxygenase-
1/carbon monoxide system on organelles during sepsis-induced acute
lung injury[ J]. Int J Anesth Resus,2022,43(9) :988-992. DOI:10.
3760/ cma. j. ¢n321761-20210601-00640.

AR B B PR 2 0 2 R B B AR BT 2 () . BRI SR IT
FITIEARI Y % 548 F RLL ). AR R RAR A4 35, 2018, 10
(6):377-385. DOI; 10. 3760/cma. j. issn. 1674-5809. 2018.
06.001.

The Insulin Resistance Group of the Chinese Medical Association, Di-
abetes Division. Expert guidance on the method and application of in-
sulin resistance assessment[ J]. Chin J Diabetes Mellitus,2018,10
(6):377-385. DOI; 10. 3760/cma. j. issn. 1674-5809. 2018.
06.001.

Zhu H, Zhao Z,Xu J, et al. The prevalence of gestational diabetes

mellitus before and after the implementation of the universal two-

[10]

[11]

[12]

[13]

child policy in China[J]. Front Endocrinol ( Lausanne),2022,8
(13) :960877. DOI;10. 3389/ fendo. 2022. 960877.

AR B S AR S S RV PR RS S PR R A 2
PP A2 G 2 S IR DB B el 2 B 2. A i 300 e L
BIGTE M (2022) [ 45 /820 1 [T]. shAe iR 2k ik, 2022, 57
(2) :81-90. DOI:10.3760/cma. j. cn112141-20210917-00529.
Chinese Society of Obstetrics and Gynecology , Obstetrics and Gynecology
Section, Chinese Society of Perinatal Medicine, Chinese Association of
Maternal and Child Health Care, Specialized Committee on Gestational
Combined Diabetes Mellitus. Guidelines for the diagnosis and manage-
ment of hyperglycemia in pregnancy (2022) [Part II][J]. Chin J Ob-
stet Gynecol ,2022,57(2) :81-90. DOI; 10. 3760/ cma. j. cnl112141-
20210917-00529.

B, DD BEE AR AR R A L B AR R
PR -1 K 5 P B R R BT RAE OR 2 R R O R
BPLI]. B LE W R 22 HE R 2022 ,22(6) : 11371141, 1130. DO
10. 13241/j. enki. pmb. 2022. 06. 029.

Shen Q, Gao BB, Zhang X, et al. Relationship analysis between gly-
cated albumin, visfatin and nesfatin-1 level and insulin resistance and
pregnancy outcome in patients with gestational diabetes mellitus[ ] ].
Modern Biomedical Progress,2022,22(6):1137-1141,1130. DOI.
10. 13241/j. cnki. pmb. 2022. 06. 029.

SRLLAE. JB I R ARYL 5 A YR VRE RO [T, SR b 2 Ak
2020, 12 (7). 436439. DOI. 10. 3760/cma. j. cnl15791-
20200401-00191.

Wu HH. Insulin resistance and gestational diabetes mellitus[ J ]. Chin
J Diabetes Mellitus,2020,12 (7) :436-439. DOI: 10. 3760/ cma. j.
¢nl15791-20200401-00191.

IG5 kiR, B, 4. 1LY miR-301 a miR-197 45 GDM
SR IR ML R 5 AR DG P K BN S R 45 )R 19 ROC 23 #r [0 ]
BEMERG 2% 75, 2022,21 (11) :1169-1173. DOI: 10. 3969/]. issn.
1671-6450.2022.11.010.

Wu HF,Zhang HB,Huang SJ,et al. Correlation between serum miR-
301la, miR-197 and inflammatory cytokines in GDM patients and
ROC analysis for predicting pregnancy outcome[ J]. Chin J Diffic and
Compl Cas,2022,21(11) :1169-1173. DOI.10.3969/]. issn. 1671-
6450.2022.11.010.

Bano S, Agrawal A, Asnani M, et al. Correlation of insulin resistance
in pregnancy with obstetric outcome [ J]. J Obstet Gynaecol India,
2021,71(5) :495-500. DOI;10. 1007/513224-021-01426-9.
Kampmann U, Ovesen PG, Moller N, et al. Extreme insulin resistance
during pregnancy: A therapeutic challenge[ J]. Endocrinol Diabetes
Metab Case Rep, 2021, 2021; 20-0191. DOI. 10. 1530/EDM-
20-0191.

EULAE, LB, B4, 5. AMAICHEA Beclinl (1.3 7EEEJRIY
W PR S8 R AL 2Rk RO R 38 L[ T ). BExERT 20 K, 2021,
20 (11):1136-1140. DOI: 10. 3969/j. issn. 1671-6450. 2021.
11.012.

Wang HW , Guan HQ, Wang R, et al. Expression and clinical signifi-
cance of autophagy-related genes Beclinl and LC3 in placenta tissues
of patients with gestational diabetes [ J]. Chin J Diffic and Compl
Cas,2021,20(11) :1136-1140. DOI:10. 3969/j. issn. 1671-6450.



BEXER A5 2023 4F 8 H %5 22 %5 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8

- 867 -

[16]

[17]

[18]

[21]

2021.11.012.

Leenders F,Groen N, de Graaf N,et al. Oxidative stress leads to B-
cell dysfunction through loss of B-cell identity[ J]. Front Immunol,
2021,11(12) :690379. DOI:10. 3389/fimmu. 2021. 690379.
RITR,ER, Tl 5E. GPRI20 XTIR Z AR RS B 4R
P45 S TLR4/MyD88/NF-kBp6S {7538 5 B 5 1 [ ) . 7K K
SR L BE AR, 2022 ,41 (1) :82-88. DOI: 10. 3969/]. issn. 1671-
6264.2022.01.012.

Wu GF, Wang X, Wang D, et al. Effects of GPR120 on lipopolysac-
charide induced inflammatory injury of islet beta cells and TLR4/

MyD88/NF-kB p65 signaling pathway[ J]. J Southeast Univ:Med Sci
Edi,2022,41 (1) :82-88. DOIL: 10. 3969/]. issn. 1671-6264. 2022.
01.012.

B, a5, SRR RO B LTS 4E2E R D K5 IR
I fg B AR R 2 SR ¥ S R [ 1], P PR 25,2020, 15 (11) : 1757-
1760. DOI.10.3760/]. issn. 1673-4777.2020. 11. 024.

Liang C, Wang KF. The relationship between serum vitamin D level
and blood glucose, blood lipid and pregnancy outcome in patients
with gestational diabetes mellitus [ J]. China Medicine, 2020, 15
(11): 1757-1760. DOI. 10. 3760/j. issn. 1673-4777. 2020.
11.024.

Ulasov AV, Rosenkranz AA, Georgiev GP, et al. Nrf2/Keapl/ARE
signaling: Towards specific regulation [ J]. Life Sei, 2022, 291
120111. DOI;10. 1016/j. 1fs. 2021. 120111.

Saha S, Buttari B, Panieri E, et al. An overview of Nrf2 signaling
pathway and its role in inflammation[ J]. Molecules,2020,25(22) ;
5474. DOI:10. 3390/ molecules25225474.

BRMI. 1 21 3R 45 -1 D0 30 Ik o) R AL 1 R 5 AL A 4F 5T 0k
JELT]. D45 24 1t J L2018 ,39 (1) :79-83. DOI; 10. 16806/j.

[22]

[23]

[24]

cnki. issn. 1004-3934.2018.01.019.
Wei G. Research progress on the anti-atherosclerotic effect and mech-
anism of heme oxygenase-1[ J]. Adv Cardiovasc Dis,2018,39(1):
79-83. DOI:10. 16806/]. cnki. issn. 1004-3934.2018.01.019.
IR, R, T =0, 55, Fe T UL R Nef2/HO-1 {55
5 W PR G AR WF TR [ J]. Tk B 25,2022, 44 (20)
3157-3162. DOI:10. 3969/j. issn. 1002-7386.2022. 20. 030.
Guo RJ, Guo PJ, Han YB, et al. Research progress in action and
mechanism of heme oxygenase-1 against atherosclerosis [ J]. Hebei
Medicine,2022,44 (20 ) :3157-3162. DOI. 10. 3969/j. issn. 1002-
7386.2022. 20. 030.
PhIERR, 5, XG4, /NG F IR Nif2/HO-1/NF-kB {5 %
08 388 X S AR AR B R B AR A I AR s s [ ] e R A A 38
fE4%35 2023, 31 (2) : 269-274. DOI; 10. 13404/j. cnki. cjbhh.
2023.02.034.
Sun FL, Yue T, Liu HY, et al. Influence of cardamonin on oxidative
stress injury in gestational diabetic rats by regulating Nrf2/HO-1/
NF-KB signaling pathway| J ]. Chinese Journal of Eugenics and Ge-
netics,2023,31(2) ;:269-274. DOI;10. 13404/j. cnki. cjbhh. 2023.
02.034.
WA, W BT I YR I DR R U & BT M Nif2-ARE
R[], P EE 24 ,2019,21(10) : 1507-1512,1516.
DOI:10. 3760/ cma. j. issn. 1008-1372.2019. 10.017.
Peng WD. The effects of astragalus polysaccharides on insulin resist-
ance and Nrf2-ARE pathway in gestational diabetic rats[ J]. Journal
of Chinese Physicians,2019,21 (10) : 1507-1512, 1516. DOI: 10.
3760/ cma. j. issn. 1008-1372.2019. 10.017.

(Wi H 491:2023 - 03 -28)

(ERMER AR ) Scopus IEEW S

fE& - gmsr -

2023 45 H 5 H , SEMER 4254145 Scopus Title Evaluation Support [41BA B A . ( SEXMERG 2275 ) B it Scopus N A BERE 5 & 1A
7% 5143 ( Content Selection & Advisory Board , CSAB) A , IE B Scopus ¥R EMR . ( BEMERT 425 ) B Scopus W 5% | XF 4 KA Fil#%
RO S PR B SR T2 RS e o B R S
Scopus ¥ 1 H frf 22 2 BMEJR ( Elsevier) 23 7] T 2004 4F )i IE 20 HE | J& 2Bk KA SCRE E M5 | Sc8diE 17 |, B ariz s 1 s
TREAARIKT 000 RZ AT 25 000 R SCHR, R G Rt — b 2R BB IR & o FLIBGR Y SCRR I 2[R 1717
B AL FERL ) R A2 BOE SCEAE . Scopus B SR 2 HOR (B2 Fh ARl (2R SCAUR i HE FURLBIF R 4 1 HE
YT LR ER AT AL R A B A



