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Gypenoside granules improved lipid metabolism in C57BL/6J mice with hyper-
lipidemia
ZHANG Yaodan', JIANG Xinyu’, CAO Lanjie’, WANG Jie’, JIANG Cuihua*, ZHAO Mengge’, ZHANG Jian*,
YIN Zhiqgi**
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maceutical Co. , Ltd. , Changsha 410331;° Department of TCMs Pharmaceuticals & State Key Laboratory of Natural Medicines, China

Pharmaceutical University, Nanjing 210009; * Laboratory of Translational Medicine, Jiangsu Provincial Academy of Traditional Chinese
Medicine, Nanjing 210028, China

Abstract To investigate the hypolipidemic effects of gypenosides granules and its combination with lipitor, a
model of hyperlipidaemia C57BL/6J mice was established by high-fat diet feeding for 4 weeks. The mice were
randomly divided into blank group, model group, lipitor group (10 mg/kg of lipitor) , low dose group (90 mg/kg
of gypenosides granules) , medium dose group (120 mg/kg of gypenosides granules) , high dose group (180 mg/kg
of gypenosides granules) and the combination group (180 mg/kg of gypenosides granules and 10 mg/kg of
lipitor) . After 4 weeks of continuous administration, the contents of serum lipid indexes, serum ALT, AST and
apolipoprotein B( ApoB) were measured. The liver tissues of mice were observed by H&E, staining. The expression
levels of key factors involved in hepatic cholesterol metabolism were observed by RT-PCR and Western blot
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methods, such as adenosine triphosphate combined box transporter A1 ( ABCAL), liver X receptor ( LXRa),
cholesterol 7 alpha hydroxylase (CYP7Al) and type BI scavenger receptor ( SR-BI). The results revealed that
gypenosides granules significantly decreased the mice body weight, total abdominal fat area and the level of serum
total cholesterol (TC) . The combination group showed a more significant reduction in TC level than the other
administration groups. Moreover, gypenosides granules treatment remarkably increased the protein expression of
ABCA1 and up-regulated the mRNA expression of ABCA1, CYP7A1l and SR-BI. The above results suggest that
gypenosides granules can significantly reduce blood lipid contents, and the combination therapy with lipitor show
better the lipid-lowering effect. Meanwhile, gypenosides granules can decrease the level of serum transaminase.
Preliminary exploration suggests the lipid-lowering mechanism of gypenosides granules may be involved in choles-
terol reversal to regulate the level of TC.

Key words  Gynostemma pentaphyllum; gypenosides granules; drug combination; hyperlipidemia; reverse choles-

terol transport
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Table 1  Quantitative real-time PCR primers
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Gene Forward primer Reverse primer
LXRa 5'-TGGAGACATCTCGGAGGTAC-3’ 5'-AGCAATGAGCAAGGCAAACT-3'
ABCALI 5'-AAGAACCAGCTGGGAACAGG-3’ 5'-CAGCGTGTCACTCTCATGGT-3'
CYP7A1 5'-GACATCATAGCTCTTTACCCACA-3’ 5'-GGTAGTCTTTGTCTTCCCGTTTT-3’
LDLR 5'-TCAGGCTAAAGGTCAGCTCC-3’ 5'-TCTCATTTCCTCTGCCAGCA-3’
ABCGS 5'-AGCAAGGAACGGGAAATAGA-3’ 5'-CAGGAGAACACCCAGTTTAGAG-3’
ABCG8 5'-GATACAGCCGCCCTCTTGTT-3’ 5'-GCCCGTCTTCCAGTTCATAG-3’
SR-BI 5'-CTCCCATCCTCACTTCCTCAA-3' 5"-AATGCCTGCGACAGATTTCA-3'
SREBP-2 5'-GTCCTGAGCGTCTTTGTGA-3' 5'-CCAGGCAGGTTTGTAGGTT-3’
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% R
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Table 2 Weekly average food intake of C57BL/6J mice (n=8-12)

T 21 A 7 2N R I S B U e A Y 2 B
BFEIK(P <0.05) , DL b 2h B4R 48 % i A it
SRR DA e kS SR U /N B IR W U

Food intake/g

Group
1 2 3 4 5 6 7 8 week
Blank 13.1 14.3 16. 8 17.3 12.6 14.5 13.5 9.7
Model 11.5 14.1 16.5 18.2 17.2 13.7 13.1 12.1
Lip 10.0 13.9 17.8 17.9 15.3 12.8 10.9 12.9
L 10.7 15.2 17.3 18.9 16.3 10.5 11.5 11.8
M 1.1 11.5 18.0 17.1 18.4 13.5 11.3 8.8
H 13.3 13.1 19.0 18.6 15.6 8.9 11.5 10.9
Lip + H 11.8 13.3 15.1 18.0 15.5 9.9 11.9 10.0

Lip:10 mg/ (kg-d) of Lipitor;L:90 mg/(kg-d) of gypenosides granules;M:120 mg/ (kg-d) of gypenosides granules;H:180 mg/(kg-d) of gypeno-
sides granules;Lip + H:180 mg/(kg-d) of gypenosides granules and 10 mg/(kg-d) of lipitor

Table 3 Weekly average body weight of C57BL/6J mice (x +s,n=8-12)

Body weight/g

Group
1 2 3 4 5 6 7 8 week
Blank 22.73+1.35 23.26+1.55 24.18 £1.65 24.84+1.80 24.89+2.04 24.76+1.44 25.55+1.25 25.55+1.36
Model 23.97+£1.23 24.54+1.93 25.81+1.76 26.6+1.33 26.33+1.74" 26.9+1.69% 28.4+1.76" 28.4 +1.31%
Lip 22.95+1.55 23.22+1.80 25.22+1.53 26.61 £1.39 26.18+1.23 26.17+2.00 27.58 £2.16  27.58 £2.37
L 23.28+1.1 24.09+2.07 24.98+1.56 25.78 +2.27 25.39+2.59 24.83+2.86* 24.03+2.01" 24.03+2.37"
M 23.6+1.71 23.38+1.39 25.02+1.54 26.1+1.63 26.23+1.83 26.23+2.26 26.44+2.89* 26.44+2.76*
H 24.1+0.88 23.87+1.38 24.99+1.70 26.97 +1.57 26.33+1.26 26.2+1.61  27.71 £0.83" 27.71£0.85"
Lip +H 23.95+1.29 24.71 £1.22 25.02+1.85 26.37+1.93 26.44+1.4 26.42 £3.53 24.8 +3.94 24.8 +3.78

#P <0.05,%P <0.01 vs blank group; * P <0.05, * * P <0. 01 vs model group

Table 4 Tissue weight of C57BL/6] mice (x +s,n=8-12)

Group Liver/g Belly fat/g Perirenal fat/g Epididymis fat/g
Blank 0.91 +0. 16 0.09 +0. 02 0.05 +0. 00 0.47 +0. 12
Model 1.14 +0. 19* 0.20 £0. 09* 0.06 0. 02* 0.76 +0.25*
Lip 1.13 £0.21 0.16 +0.09 0.08 +0. 03 0.86 +0. 33
L 1.02 +0. 09 0.11 £0.05* 0.06 +0. 02 0.67 +0.22
M 1.08 +0. 18 0.17 +0. 14 0.06 +0. 02 0.67 +0. 19
H 1.12 +£0.23 0.12+0.04 " 0.08 +0. 03 0. 68 0. 07
Lip +H 1.11 +0.23 0.12+0.08 " 0.07 +0. 03 0.53 £0.28 "

#P <0.05,%P <0.01 vs blank group; * P <0.05, * * P <0. 01 »s model group
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Table 5 Serum indexes in C57BL/6] mice (x £s,n=8-12)

Group TG/ (mmol/L) TG/ HDL-L/ LDL-L/ AST/ ALT/ APOB/
(mmol/L) (mmol/L) (mmol/L) (U/L) (U/L) (mmol/L)

Blank 4.02 +0.57 1.50 £0. 34 5.60 +0. 68 0.38 £0.32 43.68 +9.07 15.27 £4. 13 161.21 +24.35
Model 6.91+£1.09** 1.45+0.36 4.62 +0.87" 1.33+0.78** 78.17+18.08** 23.78 £6.07" 243.46 £23.48* ¢
Lip 5.20 £0.95%  1.51 0. 41 6.65 £0.99% 1.30 £0. 19 55.53 +14. 69* 23.66 £5.77 109. 00 +25. 80*
L 4.86 +0.44™ 1.47 +0.27 5.20 £0.48 1.39 +0.21 49.82 +14.73% 28.00 £3.75 228.39 +16.33

M 5.20 +0. 60  1.53 £0.54 5.20 £0.70 1.37 £0.22 40.79 +8. 16 25.58 £6. 84 279.21 £25.50

H 5.88 +1.70 1.54 +0.24 5.31+0.53 1.32+0.22 42.29 +10. 84% 23.97 £5.71 306. 43 +20.79
Lip+H  4.68+0.56" 1.14+0.12* 5.53£0.97 1.16 £0. 19 58.76 £8.99 22.81 £3.50 229.91 +£26.91

#P <0.05,"P <0.01 vs blank group; * P <0.05, * * P <0. 01 vs model group
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Figure 1 Effect of gypenosides granules on liver in C57BL/6J mice by HE staining ( x200)
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Figure 2 Protein levels in C57BL/6]J mice by Western blot analysis (A) and relative intensity of LXRo/GAPDH (B) and ABCA1/GAPPH (C)
(x+s,n=8)
#P <0.05 vs blank group; * P <0. 05 vs model group
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Figure 3 Hepatic mRNA expressions of LARa/B-actin ( A) ,ABCA1/B-actin (B),CYP7A1/B-actin (C),SR-BI/B-actin (D), LDLR/B-actin
(E) and SREBP-2/B-actin (F) in C57BL/6] mice (x +s,n=8)
#P <0.05 vs blank group; * P <0. 05 vs model group
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