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Genes Primer sequences (5”3
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Fig.1 Changes in body weight of maternal and fetal mice

A: GDO-GD16 body weight of maternal mice; B: Fetal weight per litter; C: IUGR rate per litter; a: Ctrl group; b: DEHP group; c¢: DMF group;

d: DEHP + DMF group; * P <0.05
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Fig.2 Changes in TBA

B

**P<0.01 vs Curl group; *P <0.05 vs DEHP group.
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ALP and AST/ALT of maternal mice

A: Total bile acid in serum; B: Alkaline phosphatase in serum; C: AST/ALT in serum; D: Total bile acid in maternal liver; E: Total bile acid in

amniotic fluid; F: Total bile acid in placental; a: Ctrl group; b: DEHP group; ¢: DMF group; d: DEHP + DMF group; ~ P <0.05 ** P <0.01 vs Ctrl

group; *P <0.05 *P <0.01 vs DEHP group.



* 120 - Acta Universitatis Medicinalis Anhui 2025 Jan; 60( 1)

x40 B
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Fig.3 HE staining showed pathological changes in liver tissue of maternal mice

a: Ctrl group; b: DEHP group; ¢ DMF group; d: DEHP + DMF group.
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Fig.5 Expression of NF-«B and NLRP3 protein levels in maternal liver
A: Western blot was used to detect NF-«kBp65 p-NF+«Bp65 and NLRP3 protein levels; B: Quantitative analysis of expression of NF«Bp65 and p-
NF—+«Bp65 proteins; C: Quantitative analysis of expression of NLRP3 protein; a: Ctrl group; b: DEHP group; ¢: DMF group; d: DEHP + DMF group;
** P <0.01 vs Ctrl group; *P <0.05 *P <0.01 vs DEHP group.
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Dimethyl fumarate alleviates DEHP-induced intrahepatic
cholestasis in maternal rats during pregnancy
through NF-«B/NLRP3 signaling pathway
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Abstract Objective To investigate the protective effect of dimethyl fumarate ( DMF) on maternal intrahepatic
cholestasis ( ICP) during pregnancy induced by di ( 2-ethylhexyl) phthalate ( DEHP) exposure and its mechanism.
Methods Thirty-two 8-week-old female institute of cancer research ( ICR) mice were randomly divided into 4
groups: Ctrl group DEHP group DMF group and DEHP + DMF group. DEHP and DEHP + DMF groups were
treated with DEHP ( 200 mg/kg) by gavage every morning at 9: 00 a. m. DMF and DEHP + DMF groups were trea—
ted with DMF ( 150 mg/kg) from day 13 to day 16 of gestation by gavage. After completion of gavage on day 16 of
pregnancy maternal blood maternal liver placenta and amniotic fluid were collected from pregnant mice after a
six-hour abrosia. The body weight of the mother rats and the body weight of the fetus rats were sorted and analyzed,
the levels of total bile acid ( TBA) alkaline phosphatase ( ALP) aspartate aminotransferase/ alanine aminotrans—
ferase ( AST/ALT) in serum and TBA in liver amniotic fluid and placenta were detected by biochemical analyzer;
HE staining was used to observe the pathological changes of liver tissue; Quantitative reverse transcription PCR
( RT-gPCR) was used to detect the expression levels of tumor necrosis factor-oo ( TNF-o) interleukin ( IL) 6 IL-
1 IL48 and NODHike receptor thermal protein domain associated protein 3 ( NLRP3) in the liver; Western blot
was used to detect the expression of the nuclear factor KappaB ( NF-«B) and NLRP3. Results Compared with the
control group the body weight of the DEHP-reated dams and pups decreased ( P <0.05) ; the levels of TBA
ALP AST/ALT in the serum of dams and the levels of TBA in the liver amniotic fluid and placenta of dams in—
creased (P <0.05) ; the histopathological results showed that liver tissue was damaged bile ducts were deformed
and there was inflammatory cell infiltration around them; the levels of inflammation—related factors TNF-o«  1L-6

IL4 IL-A8 and NLRP3 transcription in maternal liver increased ( P <0. 05) ; the expression of NF«B and NLRP3
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protein in maternal liver significantly increased ( P <0.05) . Compared with the DEHP group the body weight of
both dams and fetuses significantly increased in DEHP + DMF group ( P <0.05) ; the levels of TBA ALP AST/
ALT in the serum of dams and amniotic fluid of fetuses decreased ( P <0. 05) ; the degree of liver lesions was im—
proved; the transcription levels of inflammation—related factors TNF-a IL-6 IL-4 IL-A8 and NLRP3 in maternal
liver decreased ( P <0.05) ; the expression of NF-«B and NLRP3 protein in maternal liver significantly decreased
(P <0.05). Conclusion DMF can effectively protect the DEHP exposure to lead to female ICP and its mecha—
nism may be through inhibiting the NF«B/NLRP3 pathway and reducing liver inflammation.

Key words intrahepatic cholestasis of pregnancy; dimethyl fumarate; di ( 2-ethylhexyl) phthalate; inflammation;

NF-+«B; NLRP3 inflammasome
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