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FEE TAG K ETF, HEFIGEIT2EE XL (P>0.05); HFDAL TR 3 IREH AT EIHE T, S E KT, iz
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Effect of maternal high-fat diet on placental phenotype in mice
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[Abstract] Objective-To analyze the effects of maternal high-fat diet on placental phenotype, and investigate the role of placental
microenvironment in the intergenerational transmission. Methods* The 3-week-old C57BL/6J female mice were fed with either the
high-fat diet (HFD group) or the control diet (CD group) for 5 weeks before mating and throughout gestation. Placentas and fetal
liver tissues were collected from maternal mice after 20 d of gestation. The effects of maternal HFD on the placental inflammation
and placental structure were investigated by hematoxylin-eosin staining (H-E staining), immunohistochemistry, Western blotting and
RT-PCR. The lipid deposition levels in fetal livers were also detected. Body weight changes, fasting blood glucose and glucose
tolerance levels of the 3-week-old weaned mice were also detected. Results: The body weight of female mice in the HFD group
increased significantly, and the liver triacylglycerol (TAG) and total cholesterol (TC) levels were higher than those in the CD group
(all P<0.05). Compared to the CD group, the liver cells of fetus in the HFD group showed steatosis, lipid vacuoles of different sizes,
and the content of TAG in the fetal livers in the HFD group increased, but the difference was not statistically significant (P>0.05).
Compared to the CD group, the body weight, fasting blood glucose level and the area under the glucose tolerance curve of the 3-
week-old weaned mice of the HFD group were increased significantly (all P<0.05). The immunohistochemical results showed that
the levels of interleukin-6 (IL-6), and tumor necrosis factor-o (TNF-a) in the placenta in the HFD group were significantly increased
(both P<0.05), and the level of IL-1B did not change significantly. In addition, H-E staining of placentas showed that the area
proportion of the labyrinth zone (the maternal-fetal exchange area) in the HFD group decreased significantly, which was statistically
significant by ImagelJ software (P<0.05). The intervascular membrane thickened, and the maternal blood sinuses were narrow. RT-
PCR results showed the expressions of placental tight-junction-related protein Zo-/ (zonula occludens 1) and claudin were increased
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(both P<0.05). Conclusion-Maternal high-fat diet may result in placental inflammation and abnormal structure, which may be

related to glucose and lipid metabolism disorder in offspring.

[Key words] maternal high-fat diet; placenta; trophoblast cell; intergenerational transmission
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AT /N B Tl e R MR SR LS, fE 4
JERE I REHL o> M IR IR 4]l (HFD 4L, n=12) FIX}
MIKEd (CDA, n=12), sl T iaiaet (&
60% fig W7 . 20.6% fix /K 1k & ¥ il 19.4% 5 H BT ;
TP23300, () FE@EE (5 16.7% 08107 . 64%
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H 20 i S IH & B (total cholesterol, TC) & i&
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N Al IL-6. IL-18 A1 i 98 3K %8 Bl F -« (tumor
necrosis factor-a, TNF-a) W [ I FEGE IR A DR
ABRAT /B % A 5C 4 H zonula occludens 1
(Zo-1; 5-AACCCGAAACTGATGCTGTGGATAG-3',
5-CGCCCTTGGAATGTATGTGGAGAG-3'), occludin
(Ocln; 5-TTGGCTACGGAGGTGGCTATGG-3', 5-
CCTTTGGCTGCTCTTGGGTCTG-3")
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1.3.6 75 J I AH LA KO i e 5 A A Tl i . £
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1.4 il o
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2 R

2.1 BERUKR S EFOIFIDENG 5T 7 b b g%
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T CDAIRER, H AR 7 ST 4G 2 4118 25 57 5 T
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(P=0.001, K 1A).
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21.40) pmol/g, P=0.001, K 1C].

2A41HE R R R L 1D (B TS 5 A4
N RARESER), HFDAHE R T CcD 4],
$27R 60% Ml 105 75 2t 1Y e i TR A B Ty E 18 B 3 3
T BE FUA BT S AU AR SRS KOT

2.2 IREK B RUIG L 28 DY 1A B R
fe s A AU e (epedifh) s (K
2) Won, 24BEREURAT, IL-6 1 R RAENGRLE

LSRR (0, 2023, 43(4) (@)



400 | rmm@EAESE (B2 2023, 43(4)

A B
800 NN
251 - CD ~ -
® %
2l
2o : !
= 21t S 400
20| E
o
19+ °©
= 181 5 200 i
17% 3 e
16 . . . . . [-E-] =
3 4 5 6 71 8 9 0 s D
Age of mice/week
C D
4000
~ ® 50 30 -~ CD
'an e - HFD
3 3000 3 25
= 3
Q.
S 2000 i 5 20
[l <
g s
2 1000 =15
B 3
K . £
ol fes==°

10
CD HFD Ist 2rd 3rd 4th 5th
Dietary intervention week

Note: A. Weight change curves of female mice before pregnancy. B. TC content in livers of female mice in the two groups. C. TAG content in livers of female
mice in the two groups. D. Changes of weekly food intake before pregnancy of female mice in the two groups. “P=0.015, ?P=0.005, ®*P=0.001, “P=0.009.
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Fig1 Changes in body weight, liver lipid content and food intake of female mice in the two groups
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Note: A. Immunohistochemical staining of IL-6 in placentas and its average optical density. B. Immunohistochemical staining of IL-1p in placentas and its
average optical density. C. Immunohistochemical staining of TNF-« in placentas and its average optical density. Up=0.038, P=0.002.
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Fig 2 Expression levels of inflammatory cytokines in placentas of female mice in the two groups
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Note: A. H-E staining sections of the placentas in the two groups. Dotted lines divided different placental zones. JZ—junction zone; LZ—labyrinth zone.

B. Image] calculated the area proportion of placental labyrinth zone. C. H-E staining sections of the placentas were taken to observe the structure of LZ of the
placentas in the two groups (* representing maternal blood sinuses, A representing trophoblast cells, —<— representing intervascular membranes). ©P=0.009.
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Fig3 Changes of placental structure in the two groups
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Note: A. Placental immunohistochemistry revealed the expression level of ZO-1 in the placentas. B. The expression level of Zo-/ mRNA in placentas was
detected by RT-PCR. C. The mRNA expression levels of occludin and claudins in placentas in the two groups were detected by RT-PCR. ©P=0.006, *P=0.001,

p=0.012.
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Fig 4 Expression levels of tight junction-related proteins in the placentas in the two groups
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Note: A. H-E staining and oil red staining of fetal liver tissues in the CD group and the HFD group. B. TAG levels in fetal liver tissues of the CD group and the
HFD group. C. TC levels in fetal liver tissues of the CD group and the HFD group. D. Body weight of the 3-week-old offsprings in the CD group and the HFD
group. E. FBG of the 3-week-old offsprings in the CD group and the HFD group. F/G. Intraperitoneal glucose tolerance test (IPGTT, F) and area under the
curve (G) of the 3-week-old offsprings in the CD group and the HFD group. FBG—fasting blood glucose. ©P=0.000, 2P=0.046, “P=0.009.
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Fig 5 Phenotypic changes of offsprings in the CD group and the HFD group
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