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Quercetin regulates the HMGB1/TLR4 signaling pathway to inhibit placental inflammation and
apoptosis in preeclampsia rats

BIAN Zhimin, YANG Rongjuan, SUN Jianghui, HAO Li
(Depaﬂment of Obstetrics One, Zhongshan Campus, Shijiazhuang Fourth Hospital , Shijiazhuang 050000, China)

Abstract Objective Investigate the effects and mechanisms of action of quercetin on placental inflammation and apoptosis in a rat
model of preeclampsia (PE). Methods Pregnant rats were randomly divided into control, model,low-concentration quercetin, medium-
concentration quercetin, high-concentration quercetin, and positive control groups. A biochemical analyzer was used to detect urine pro-
tein content,and a blood pressure meter was used to detect the arterial pressure at the root of the tail of pregnant rats. Hematoxylin and
eosin and terminal deoxynucleotidyl transferase dUTP nick end labeling staining were used to detect the histopathological changes of
the placenta and the degree of apoptosis. Enzyme-linked immunosorbent assay (ELISA) kits were used to detect the levels of interleukin
(IL)-1B,1L-6,,soluble FMS-like tyrosine kinase-1 (sFIt-1 ), and placental growth factor (PIGF). Protein immunoblotting was used to ana-
lyze the levels of Bel-2-associated X protein (Bax), B-cell lymphoma-2 (Bel-2),sFlt-1,PIGF, high mobility group box 1 (HMGB1), Toll-
like receptor 4 (TLR4), nuclear factor-«B p65 (NF-kB p65),and phosphorylated nuclear factor-kB p65 (p-NF-«B p63) protein expression.
Results  Compared with the control group, in the model group rats on gestation day 20 (GD20), urinary protein content, arterial pressure,
levels of 1L-1B and IL-6 in serum and placental tissue,apoptosis rate,and expression of Bax, PIGF,TLR4,HMGB1,and p-NF-«B p65/
NF-«B p65 in placental tissue were all increased (P < 0.05). In contrast, serum sFIt-1/PIGF values and placental tissue sFIt-1 and Bel-2
protein expression were reduced (P < 0.03). All the above indicators improved after treatment with quercetin in a dose-dependent manner
(P < 0.05). Conclusion Quercetin may inhibit placental inflammation and trophoblast apoptosis in rats with PE by suppressing the
HMGBI1/TLR4 signaling pathway.
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Tab.1 Comparison of urinary protein content and arterial pressure in rats of each group

Urine protein (mg)

Arterial pressure (mmHg)

Group n

GD14 GD20 GD14 GD20
Control 16 6.57 +0.54 6.39 + 0.61 107.63 = 5.87 108.72 = 6.91
Model 16 6.72 +0.62 13.04 = 1.10" 106.75 +6.22 143.08 = 12.33"
Low-concentration quercetin 16 6.36  0.57 1051 £0.77"? 108.42 + 6.89 128.60 + 8.47"%
Medium-concentration quercetin 16 6.21 +0.41 8.18 +0.82"% 107.65 + 5.07 119.67 + 7.61"2
High-concentration quercetin 16 6.51 0.60 7340717 107.48 +7.13 110.02 6,519
Positive control 16 6.49 + 0.63 7.93 £0.74"2% 107.94 + 5.62 11625 +7.91"%

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-concentration quercetin group;4) P < 0.05 vs. medium-concentration

quercetin group.

A, control group; B, model group; C, low-concentration quercetin group; D, medium-concentration quercetin group; E, high-concentration quercetin group;

F, positive control group.

E1 FAHEXRBRELHLAFRETHINE HE x200
Fig.1 Histopathological changes in placental tissues of rats in each group HE x 200
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Tab.2 Comparison of IL-1B and IL-6 levels in serum and placental tissue of rats in each group (ng/L)

Serum Placental tissue
Group n
IL-1B IL-6 IL-18 IL-6

Control 10 46.53 +5.31 58.42 +4.36 65.27+4.13 54.28 +5.02
Model 10 183.05 + 10.66" 169.23 + 13.81" 172.46 + 12.25" 180.41 + 14.20"
Low-concentration quercetin 10 112.24 +9.56"% 104.36 £ 10.21"? 131.61 + 10.34"? 125.83 +9.37"%
Medium-concentration quercetin 10 83.20 + 6252 80.14 + 543" 100.22 +7.10"2 86.32 + 531"
High-concentration quercetin 10 60.44 + 521294 63.86 +5.117" 79.18 + 6,334 64.42 + 42373
Positive control 10 65.08 + 4.82"2-94 60.55 + 6.59”*" 75.69 + 97373 70.91 + 5.28"2-94

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-concentration quercetin group;4) P < 0.05 vs. medium-concentration

quercetin group.
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Tab.3 Comparison of sFlt-1 and PIGF expression in the serum and placental tissues of rats in each group

Placental tissue

Group n sFIt-1/PIGF in serum
sFIi-1/GAPDH PIGF/GAPDH

Control 10 23.56 +2.10 0.30 +0.05 1.02 +0.04
Model 10 97.16 + 10.33" 1.12+0.13" 0.22+0.05"
Low-concentration quercetin 10 68.25 +5.45"% 0.91 +0.08"% 0.48 +0.06"?
Medium-concentration quercetin 10 52.84 = 6.14"2 0.76 £0.10" 2 0.62 +0.06"2"
High-concentration quercetin 10 37.67 £ 4.01"2¥Y 0.54 +0.06"2>Y 0.92 £0.10"
Positive control 10 35.93 +4.99"2-94 0.59 + 0.08"2" 0.85 +0.08"2

1) P < 0.05 vs. control grmlp;Z) P < 0.05 vs. model gmup;3) P < 0.05 vs. low-concentration quercetin group;4) P < 0.05 vs. medium-concentration

quercetin group.
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A, control group; B, model group; C, low-concentration quercetin group; D, medium-concentration quercetin group; E, high-concentration quercetin group;

F, positive control group.

E3 HAXRIEB/ELMATER TUNEL x 400
Fig.3 Cell apoptosis in placental tissue of rats in each group TUNEL x 400
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1, control group;2,model group;3,low-concentration quercetin group; 4,

medium-concentration quercetin group;5,high-concentration quercetin

group; 6, positive control group.

El4 Western blotting#@ill & H ARG A Bax. Bel-2E R &KL

Fig.4 Protein expression of Bax and Bcl-2 in placental tissues
of rats in each group by Western blotting
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Tab.4 Comparison of apoptosis and Bax and Bcl-2 protein expression in placental tissue of rats in each group

Group n Apoptosis rate (%) Bax/GAPDH Bel-2/GAPDH
Control 10 459 +0.23 0.19 +0.05 1.13+0.23
Model 10 33.25+3.57" 1.20+0.12" 0.24 +0.05"
Low-concentration quercetin 10 20.67 +0.42" 0.98 +0.17"% 0.51 £0.07"?
Medium-concentration quercetin 10 11.51 +0.84"2 0.74 £0.11"2¥ 0.72 £0.09"2"¥
High-concentration quercetin 10 5.44 02799 0.53 £0.06"2¥¥ 0.93 £0.10"2¥¥
Positive control 10 5.67 £0.23"9% 0.46 +0.09"2"9 0.90 = 0.08"2"

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-concentration quercetin group;4) P < 0.05 vs. medium-concentration

quercetin group.
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Tab.5 Comparison of HMGB1/TLR4 signaling pathway-related protein expression in the placental tissues of rats in each group

Group n HMGB1/GAPDH TLR4/GAPDH p-NF«B p65/NF-kB p65
Control 10 0.29 +0.03 0.18 £ 0.04 0.31 £0.06
Model 10 1.03 +0.12" 1.06 +0.13" 138 +0.14"
Low-concentration quercetin 10 0.82 £0.09"? 0.89 £0.15" 1.14 £0.16"?
Medium-concentration quercetin 10 0.66 +0.15"2" 0.61 £0.06"2" 0.98 +0.09"2"
High-concentration quercetin 10 0.40 £ 0.09”*- 0.30 £ 0.04 0.42 £0.07¥
Positive control 10 0.45 + 007”294 0.36 + 0.04"29 0.49 + 0,052

1) P < 0.05 vs. control group;Z) P < 0.05 vs. model gmup;3) P < 0.05 vs. low-concentration quercetin group;4) P < 0.05 vs. medium-concentration

quercetin group.
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1, control group; 2, model group;3,low-concentration quercetin group;4,
medium-concentration quercetin group;5, high-concentration quercetin
group; 6, positive control group.
E5 Western blotting#ill & A X RAEZALHMGB1/TLRAE S
BEEXEARE
Fig.5 Protein expression of HMGB1/TLR4 signaling pathway-re-
lated proteins in placental tissues of rats in each group by
Western blotting
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