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Protective effect of aerobic exercise combined with paeonol
poly (lactic-co-glycolic) acid nanoparticles on obese rats with
hyperlipidemia
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[ Abstract ] Objective  To investigate the effects of aerobic exercise combined with paeonol poly ( lactic-co-
glycolic) acid (PLGA) nanoparticles on blood biochemistry and lipid metabolism in obese rats with hyperlipidemia.
Methods Male Sprague-Dawley rats were fed a high-fat diet to induce a model of obesity with hyperlipidemia. Model rats
were randomly divided into the model control group, aerobic exercise group, paeonol PLGA nanoparticle group, and aerobic
exercise combined with paeonol PLGA nanoparticle group (SP), with 8 rats per group. The intervention was continuous,

and the body weights were measured weekly for 6 weeks. After the intervention, total cholesterol, triglycerides and high-
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density lipoprotein were assayed using an automatic blood biochemistry analyzer, and then the liver coefficient was

calculated. The serum lipoproteinase and hepatic lipase contents were detected, and the abdominal fat was sampled for

pathological examination. Results The body weight, blood biochemical parameters, liver coefficient, lipoproteinase and

hepatic lipase contents of the aerobic exercise group, paeonol PLGA nanoparticle group and SP groups were improved,

compared with those of the model control group. The SP group was improved the most compared with the model control

group, and the result were statistically significant ( P<0.01). The result of the abdominal fat pathology for the same field of

view showed that the SP group mice had the most small and numerous abdominal fat cells. Conclusions Aerobic exercise

combined with paeonol PLGA nanoparticles can ameriortae the obeisity-acompanying high-fat diet-induced lipid metabolic

disorder, reduce the liver indices, regulate lipid metabolism and alleviate fat accumulation in rats.
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Figure 1 Transmission electron microscopy depicted the particle size distribution of paeonol PLGA nanoparticles
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Figure 2 Trends of the body weight of rats in each group
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Table 1 Effects of different treatments on serum biochemical parameters and liver coefficient of the rats

2057 SB[ ( mmol /L) “Hith =8 (mmol/L) A FENREE T (mmol/L) g%
Group TC TG HDL-C Liver coefficient
Normal 2.21+0. 09 0.95+0. 07 0. 86+0. 16 2.36+0. 12
Model 3.24£0.22% 2.25+0.19* 0.65+0. 16 3.26+0. 15"
MS 2.81x0. 13" 1. 82£0. 26" 0.72=0. 11 2.89+0. 14"
MP 3.020. 16" 1.96+0. 14 0. 840. 08 3.18x0. 13"
sp 2.57+0. 12% 1.18£0. 11* 0. 87x0. 07" 2.47x0. 19"

TE: 5 Normal HAALL, * P<0.05, ** P<0.01;5 Model ZA4H1L,*P<0.05,% P<0. 01,
Note. Compared with the normal group, * P<0. 05, ** P<0.01. Compared with the model group, *P<0.05,* P<0.01.

x2

AN [ BT BOX % 2 BRI A Qi S B K P B2 (s, n=10)

Table 2 Effects of different interventions on the levels of key lipid metabolic enzymes in the rats

4151 JEHEHE (pg/ mL) HFREME (pg/ mL)
Groups LPL HL
Normal 54365+4468 26586+1389
Model 367482352 16820+1043 ™

MS 46375+4462% 21134+993*
MP 42937+35349* 19458+1232%
Sp 52459+48153* 25466+1934"

1 : 5 Normal AL, ** P <0.01;5 Model ZHMIH,* P <0.05,* P <0.01,
Note. Compared with the normal group, ** P <0.01. Compared with the model group, * P <0.05, * P <0.01.
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Table 3 Effects of different interventions on the number and size of abdominal fat cells in the rats

AL A AN ) D)

Groups Number of cells Cell size Cell area

Model 114+10.9 126.2+7. 87 11125.6+1847.2
MS 167+9.3™ 91.27£7.91™ 8325. 1+£1226.3™
MP 136+12. 1% 107.42+11. 64" 9514.2+1449.9"
SP 218+18.5™ 76.91+6.84 ™ 6455.2+1047.4™

11 5 Model ZHAHIL, © P <0.05,™ P <0.01,
Note. Compared with the model group, * P <0.05, " P <0.01.
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Figure 3 Histology of abdominal fat tissues in the
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