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Effects of piperlongumine on liver steatosis induced by sleep deprivation in mice
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Abstract; Objective
piperlongumine on hepatic steatosis induced by sleep deprivation.
Methods

feeding) , model group (sleep deprivation treatment) , low — , middle —

To explore the effect and mechanism of
Mice were randomly divided into control group ( normal

and high dose groups (2.5, 5.0 and 10. 0 mg - kg ™' piperlongumine was
given on the basis of sleep deprivation), and the mice were given
continuous gavage for 14 days. Liver index was detected after 14 days of
continuous gavage. Western blot assay was used to detect protein
expression in hepatic tissue, lipid levels in hepatic tissue were detected
by kit, and reactive oxygen species ( ROS) levels in hepatic tissue were
detected by dihydroethidium ( DHE). Results
group, model group, and high — dose group were (2.99 +0.40)% ,
(4.32 £0.17)% and (3.30+0.37)% , respectively; triglyceride
(TG) levels were (0.16 £0.011), (0.29 +0.02) and (0. 17 £0.02)
mmol - mgprot "', respectively; fatty acid synthase (FAS) protein levels
were 0.31 £0.03, 0.69 £0. 08 and 0. 35 +0. 03, respectively; hypoxia —

The liver index of control
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inducing factor -1 o (HIF - 1) protein levels were 0. 38 £0.04, 0.94 £0.08 and 0. 44 +0. 04, respectively; the
protein levels of adaptor p66She (p66She) were 0. 21 £0. 03, 0.82 £0. 07 and 0. 37 £0. 04, respectively; ROS levels
were 1.00 + 0.09, 4.72 + 0.44 and 1.30 +£0.07, respectively. The above indexes in the model group were

significantly different from those in the control group, and the above indexes in the high — dose groups were significantly

different from those in the model group (all P <0.05). Conclusion

Piperlongumine can improve liver steatosis

induced by sleep deprivation in mice, which may be related to the regulation of HIF — 1a/p66Shc signaling pathway.

Key words: piperlongumine; sleep deprivation; hepatic steatosis; hypoxia — inducible factor — 1a/adaptor protein

pb6shc signal ; mitochondrial function
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Figure 1  Hematoxylin — eosin ( HE) pathological staining re-

sults of liver tissue of mice in each group( x200)
Control group: Conventional feeding; Model group: Construct sleep depriva-
tion model ; High — dose group ; After modeling, 10. 0 mg - kg ™! piperlongu-

mine was intragastric.

Table 1 Comparison of liver weight, liver index and body weight of mice in each group (x +s)

Group Dose(mg + kg™") n Liver weight(g) liver index( % ) Body weight (g)
Control - 10 0.83 +0.09 2.99 +0.40 28.03 +1.98
Model - 10 1.27+0.10" " * 4.32+0.17""" 29.50 +2.71
Low — dose 2.50 10 1. 11 +0. 09" 3.98 0. 11%## 28.01 +2.55
Middle - dose 5.00 10 1. 08 £0. 08 3.76 £0. 16*##A0 28.76 +£2.56
High - dose 10. 00 10 0.93 +0, Q9###rsee 3.30 +(. 37*##ArA@@ 28.36 +1.07

Compared with control group, * ** P < 0. 001 ; Compared with model group,™ P < 0.01,** P < 0.001; Compared with low — dose group,** P <0.01,

A28 P <. 001 ; Compared with middle — dose group,®® P <0. 01.
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Table 2 Comparison of lipid metabolism indexes in liver tissues of mice in each group(x +s)

Group FFA ( mmol + mgprot ') TC( pmol + mgprot -1 TG ( mmol - mgprot ~')
Control 0.15 0.01 0.14 0. 03 0.16 0. 01

Model 0.25+0.02%** 0.24+0.02* " * 0.29 £0.02* * *
Low — dose 0.23 +0.02* 0.19 £0.01%# 0.22 +0. 02%#
Middle — dose 0.21 £0. 02%#4 0. 18 £0. 02 0.20 +0. 02%#A
High — dose 0.17 £0. 01 *##asseee 0. 15 £0. p2###rssee 0.17 £ 0. 02*##asaee

Dose and n refer to table 1;Compared with control group, * * * P <0. 001 ; Compared with model group,*P <0.05,* P <0. 01, P <0. 001 ; Compared with
low — dose group,*P <0.05,4**P <0. 001 ; Compared with middle — dose group,®® P <0.01,%®® P <0.001; FFA:Free fatty acid; TG Triglyceride; TC

Total cholesterol.

R3 BA/DNRUFHBURIR B S R R IB M L (2 +5)

Table 3 Comparison of liver lipid synthesis protein expression in liver tissues of mice in each group(x +s)

Group FAS SREBP - 1¢ ACCI PPAR - v
Control 0.31 0. 03 0.43 +0.03 0.33 +0. 04 0.40 +0. 04

Model 0.69 £0.08* * * 0.75+0.08* * * 0.590.06* " * 0.89+0.10* " *
Low — dose 0.59 £0. 06* 0. 62 +0. 04" 0.52 +0. 06" 0. 80 £0.06*
Middle — dose 0. 42 0. 05*##844 0. 53 0. 04 *##844 0. 46 0. 06" 0. 58 0. 06444
High — dose 0.35 +0. p3##rassee 0.45 +0. p5*#rarsee 0.36 +0. p3*rrrseee 0.51 +0. g7*##asa@

Dose and n refer to table 1;Compared with control group, * * * P <0. 001 ; Compared with model group,*P <0.05,* P <0.01,* P <0. 001 ; Compared with
low — dose group,®P <0.05,%*4 P <0.001 ; Compared with middle — dose group,® P <0.05,%® P <0.01,9“® P <0.001; FAS: Fatty acid synthetase;

SREBP — 1¢:Cholesterol regulatory element binding protein — 1¢; ACCI ; Acetyl — coa carboxylase 1;PPAR — v Peroxisome proliferator activated receptor — v.

R4 BUAUNRUFZUHIF - Lo/p66She f55H HRIB M L (x £5)

Table 4 Comparison of HIF — 1o/p66She signaling protein expression in liver tissues of mice in each group(x +s)

Group HIF -1« p66She Pser36

Control 0.38 +0.04 0.21 0. 03 0.27 0. 03

Model 0.94 £0.08* * * 0.82£0.07*** 0.85£0.09* * *

Low — dose 0.74 0. 07%* 0. 63 £0. 06" 0.72 0. 06*

Middle - dose 0. 58 +(. 05*##40 0.49 £, 07##488 0.52 £, 05*##404
High — dose 0.44 0. 04 *##rseee 0.37 £0. p4###rsseee 0.37 £0. 04*##ass@ee

Dose and n refer to table 1;Compared with control group, * * * P <0. 001 ; Compared with model group,* P <0.01,*#P <0. 001 ; Compared with low — dose
group, 224 P <0. 001 ; Compared with middle — dose group,®®® P <0.001; HIF - 1« Hypoxia — inducible factor — 1o ; p66She ; Adaptor protein p66Shc;
Pser36 ; Pser36 residue.

RS BUAUNRUFHLERR S 315 & ROS K1 LA (x £55)

Table 5 Comparison of mitochondrial damage protein expression and ROS levels in liver tissue of mice in each group(x *s)

Group Fisl Mfnl ROS
Control 0.34 0. 04 0. 84 0. 08 1.00 +0. 09

Model 0.77 £0.04* * * 0.40 £0.04* * 4.72+£0.44% %

Low — dose 0.61 £0. 05%# 0.49 0. 06" 4.00 0. 39%

Middle - dose 0.50 £ 0. 03*##asa 0. 61 £0. 0624 3.58 £, 29*##asA
High - dose 0.42 +0. Q2###rsneee 0.73 £0. p7##Assee 1. 30 0. p7##Aseee

Dose and n refer to table 1;Compared with control group, * * * P <0. 001 ; Compared with model group,* P <0.01,**P <0. 001 ; Compared with low — dose
group, **4 P <0. 001 ; Compared with middle — dose group,®® P <0.01;““® P <0.001; Fisl ; Mitoprotein 1; Mfnl ; Mitochondrial fusion protein 1;ROS:

Reactive oxygen.
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