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Lipid-lowering effect of propolis in mice with Triton-WR1339-induced hyperlipidemia

and its mechanism for regulating lipid metabolism

HUANG Xiaogi"?, WU Xiaoli’, YAN Sishan, LAN Tian*

'Guangzhou University of Chinese Medicine, Guangzhou 510006, China; *Dongguan Mathematical Engineering Academy of Chinese
Medicine, Guangzhou University of Chinese Medicine, Dongguan 523808, China; *Second Affiliated Hospital of Guangzhou University of
Chinese Medicine, Guangzhou 510006, China; *School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To evaluate the therapeutic effect of propolis against Triton-WR1339-induced hyperlipidemia in mice and
explore the underlying mechanism. Methods C57BL/6 mice were randomly divided into 7 groups (#=10), including the control
group, hyperlipidemia model group, fenofibrate (30 mg/kg) treatment group, and 4 treatment groups treated with low- (30 mg/kg)
or high-dose (60 mg/kg) propolis HB01 or HB02. In all but the control group, acute hyperlipidemia models were established by
intramuscular injection of Triton WR-1339, and corresponding treatments were administered via gastric lavage for 7 days.
After the treatments, blood samples were collected for testing the levels of total cholesterol (TC), triglycerides (TG), high-
density lipoprotein-cholesterol (HDL-C), low-density lipoprotein-cholesterol (LDL-C), malondialdehyde (MDA), superoxide
dismutase (SOD), alanine aminotransferase (GPT), and aspartate aminotransferase (GOT); Western blotting was used to detect
the expressions of the proteins involved in lipid metabolism in the liver tissues including ABCA1, ABCGS8, LDLR, and SR-B1.
Results Compared with the normal control group, the mice with Triton-WR1339-induced hyperlipidemia showed significantly
increased levels of TC, TG, LDL, MDA, GPT, and GOT and lowered HDL-C levels and SOD activity (P<0.05). Treatments with
fenofibrate and the 2 propolis at either low or high dose significantly reversed Triton-WR1339-induced changes in blood lipids
(P<0.05), and the effects of propolis were more potent. Triton-WR1339 injection also significantly decreased the expressions
levels of ABCA1, ABCGS8, LDLR, and SR-B1 in the liver (P<0.05), and these changes were obviously reversed by treatments
with fenofibrate and propolis (P<0.05), especially by the latter. Conclusion The lipid-lowering effects of propolis are mediated
by improving lipid metabolism and regulating the expressions of lipid transport proteins in the liver tissue.
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Tab.1 Regulatory effects of propolis on blood lipid levels in mice (Mean+SD)

Group TG (mmol/L) TC (mmol/ L) HDL (mmol/ L) LDL (mmol/ L)
Control 0.92+0.85 4.16+0.55 2.53+2.56 1.53+0.36
Tr1339wW 5.33+2.50" 13.6+5.66" 0.07+0.03" 5.92+2.13"
FF 0.37+0.09* 10.1945.32* 4.96+2.50* 3.19+1.35*
PHDO1 3.59£1.36* 8.35+4.13* 4,1242.24* 6.33+£3.77
PLDO1 2.26+1.84* 9.90+3.69* 4,29+1.59* 2.57+£1.57*
PHDO02 4.21+2.39 8.16+3.59* 0.64+0.10* 4.22+1.47*
PLDO02 4.88+2.43 7.96+4.54* 2.79+1.27* 3.48+1.72*

"P<0.05 vs control group. *P<0.05 vs Tr1339W group. Con: Control group; Tr1339W: Triton WR-1339 model group; FF:
Triton WR-1339 + fenofibrate group; PHDO1: Triton WR-1339 + Propolis HBO1 high dosage group; PLDO1: Triton
WR-1339 + Propolis HBO1 low dosage group; PHDO02: Triton WR-1339 + Propolis HB02 high dosage group; PLDO02:
Triton WR-1339+Propolis HB02 low dosage group.

A 9 B 25
8 & .
7 20
< s a *
S 1 * 515
g 5 * E i T i * T
e ! 2 10 ‘
3
2 5
; * B
o I BN e 0 N N N
Con Tr1339W FF  PHDOL PLDOl PHDO02 PLDO02 Con Tr1339W FF  PHDO1 PLDO1 PHDO2 PLDO2
B 1 AR Triton/NRIMLEH TG TCHIS
Fig.1 Effect of propolis on TG (A) and TC (B) levels in Triton-1339W-induced hyperlipidemic mice. *P<0.05 vs control
group. *P<0.05 vs Tr1339W group.
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Fig.2 Effects of propolis on HDL (A) and LDL (B) in Triton-1339W-induced hyperlipidemic mice. ‘P<0.05 vs control
group. *P<0.05 vs Tr1339W group.
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Tab.2 Effects of propolis on peroxidation and liver enzyme actovoty in the mice (Mean=SD)

Group MDA (mmol/L) SOD (U/mgprot) GPT (mmol/L) GOT (mmol/L)
Control 74.80+45.12 20.55+3.57 13.44+6.36 45.08+21.33
Tr1339W 86.53+67.33" 1.98+0.24 230.61+156.36" 679.84+348.67"
FF 34.29+19.67* 24.24+2.47* 33.80+20.93* 85.59+46.48*
PHDO1 23.54+12.32* 3.05+1.01* 95.25+67.08* 273.06+220.25*
PLDO1 19.55+10.78* 7.85+3.30* 65.84+83.43* 210.59+268.17*
PHDO02 33.77+22.57* 2.27+0.83 115.69+76.63* 275.30+215.59*
PLD02 13.04+5.64* 1.37+0.40 103.53+91.60* 224.45+285.75
“P<0.05 vs control group. *P<0.05 vs Tr1339W group.
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Fig.3 Effects of propolis on MDA (A) and SOD (B) activity in Triton-1339W-induced hyperlipidemic mice. “P<0.05 vs control
group. *P<0.05 vs Tr1339W group.
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Fig.4 Effects of propolis on GPT (A) and GOT (B) in Triton-1339W-induced hyperlipidemic mice. *P<0.05 vs control group. *P<

0.05 vs Tr1339W group.
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El5 ABCAL, ABCGS, LDLR #1SR-B1#& B FRiAKTF
Fig.5 Western blotting for detecting the expressions of
ABCA1, ABCGS, LDLR and SR-B1 in the liver of the mice.
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B1. "P<0.05 vs control group. *P<0.05 vs Tr1339W group.
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