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Hypolipemic Mechanism of Saponins from Gynostemma Pentaphylla
Based on-‘Analysis of Bile Acids
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Abstract: The saponins from Gynostemma Pentaphylla have significant effects on reducing blood lipid, however, the
mechanism is not clear. The C57BL/6] male mice were randomly divided into three groups,including normal diet group
(ND) , high-fat“diet group (HFD) ,and gypenosides group ( HFD + GP). Mice in HFD and HFD + GP group were fed
with high fat diet for 38 weeks, and treated with 0. 1% CMC-Na and gypenosides (250 mg/kg) respectively, from 16
weeks to 38 weeks:In. ND group, mice were fed with normal diet for 38 weeks. At the end point,serum and liver tissue
were collected. Mice livers were observed by HE staining. Serum TC and LDL-C levels were measured by commercially
available kit. Bile acid metabolic profile was quantified by UPLC-MS/MS. Quantitative real-time-PCR was applied to an-
alyze mRNA expression levels of Cyp7al,Cyp8b1 ,Fxr,Shp ,Lrhl and Hnf4a genes. Gypenosides significantly decreased
serum TC and LDL-C levels. The hepatic levels of tauroursodeoxycholic acid ( TUDCA ) , glycochenodeoxycholic acid
(GCDCA) ,and glycodesoxycholic acid (GDCA) were decreased,but those of chenodeoxycholic acid (CDCA ) , deoxy-
cholic acid (DCA) ,and taurodeoxycholic acid (TDCA) were increased. The gene expression levels of Cyp7al ,Cyp8b1,
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Fxr,and Lrh1 were up-regulated by gypenosides. However, the level of Shp was down-regulated. The potential therapeutic

targets of gypenosides may be genes involved in bile acids regulation.

Key words : gypenosides ; bile acid metabolic profile ; hyperlipidemia
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Table 1 “Primers for real time PCR assays

2| Em 519 B 514

Gene Forward Primers Reverse primers
CypTal GAGCCCTGAAGCAATGAAAG GCTGTCCGGATATTCAAGGA
Cyp8bl1 GGACAGCCTATCCTTGGTGA GACGGAACTTCCTGAACAGC
Nrlh4 TTCCTCAAGTTCAGCCACAG TCGCCTGAGTTCATAGATGC
NrOb2 GGAGTCTTTCTGGAGCCTTG ATCTGGGTTGAAGAGGATCG
Nr5a2 TCAGTTCGATCAGCGGGAGTTTGT TGCAGGTTCTCCAGGTTCTTCACA
HnfAo GTGCTTCCGGGCTGGCATGAA AGGTGATCTGCTGGGACAGAACC
Gapdh TGTGTCCGTCGTGGATCTGA CCTGCTTCACCACCTTCTTGA

2.5 FHitEHH
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EZ0Hr, M P < 0.05 BRA A G AR L.

3 &R

3.1 RESEFHFMAERNIER
FEREZH 2300 |, HE Jefa 65 WAL, X B2l

A WL/INERAY AR S5 F 1E 3, A A e 3, PR HES A
W ABSARYZE AT DB S ) B 7 T A, S T e A
25 U A T AL 2R DL B S 0% i s v 5 g, T/ i 285
AR SER (IE 1) . SxH AN, BISRa b
B3 T /N R A TC AT LDL-C K F (P <
0.01) , i 2 B ik B B I T 1Ly 1 TC A LDL-C
AR TR (P <0.05, 4158 2) . M SEIR gl Fnl 0,
2 e i AT B R AR R AR 1



1146 FIRF=IIEIE 5T % Vol. 30

1 NRFFREREZET (0 =11, x40)
Fig. 1 HE staining of liver tissues (n =11, x40)
A G T IEH ARG B2 5 B g 45 TR IR IR A B AL 5 C g 45 T e IR AR R RN 80 JIe i S8 1 S5 2

Note: A ,normal diet treatment; B, high fat diet group;C, gypenosides treatment on mice fed with high fat diet.

F2 SREREEI0ESBERE(TC) (KFEAEEEER(LDL-C) WM« + s,n=11)
Table 2 Changes in serum total cholesterol (TC) and low density lipoprotein cholesterol A LDL-C) levels induced by gypenosides

(x+ s,n=11)
51 L7 T Vs P g A 1 DL T
Group TC LDL-C
%t HAZH Normal diet group 1.00 +0.03 1.00 +0. 15
#iHZH High fat diet group 2.12 +£0.22¢ 1.91 £0.38°
2 %% B2 Gypenosides group 1.43 £0.13° 1.00 +0. 14"

T o FOR GXIRAIAH L P <0.01 ;b0 Fox SRIAIAAALL P <0,05,

Note:a means P <0.01 compared with normal diet group ;b means P <0.05 compared with high fat diet group.

3.2 ZRESEEXFBRAAPEFTBRAFHS  BKF. HTERBESRTTG, Far Al Lrhl JE 2

M BRI R IR, Hnfda FR3K K B0 B
K HI UPLC-MS/MS J5 3% %€ i Jrprb UTEE R Shp JEPZRIKOKF- R 28 TR, 4R LAk 4.

14 RO THER, WP 2, AR IR IS R M TS|

AT A B, SRR ZE AR L, SR B R T R B T i

B Pl CDCA, DCA Ml TDCA 194 (P <0.01) 1

&I TUDCA ,GCDCA #1 GDCA )& (P <0.01),

BEA, KRS BE A PPN T D BE T 4

PR CA/CDCA AR (P <0.01) , B AR TR i 7K

PESGRC SR, BB iEE EH AR REW A I8 5, S5k

W3,

-

16 18 20 22 24

0 2 4 6 8 10

i i

33 FREBREETMFME RS RARAXER B2 RRE A TR
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%3 BFBEth CDCA,DCA,TDCA,TUDCA,GCDCA #1 GDCA F R CA/CDCA LbZE( «x + s,n=11)
Table 3  The contents of CDCA,DCA,TDCA,TUDCA ,GCDCA and GDCA and the ratio of CA/CDCA in liver ( X+ s,n=11)

ZH
(fii CDCA DCA TDCA TUDCA GCDCA GDCA CA/CDCA
X HEZH Normal diet group 1.00+£0.17 1.00+0.21 1.00+0.13 1.00+0.11 1.00+0.14 1.00=+0.05 1.50+0.36

1R 7ZH High fat diet group 0.30+£0.03“ 0.22+0.04“ 0.28 £0.06“ 1.89 +0.23* 1.04 £0.20 1.24+0.33 0.18 +0.06

LR AT 2 Gypenosides group 0.88 £0.13" 0.83 +0.10° 0.76 £0.09° 1.00 +0.11° 0.00 £0.00* 0.61 +0.12" 0.05 +0.01*

U ra FRGX UM P <0.01 50 FoR-SHIMAIA L P <0.01,
Note ;@ means P <0.01 compared with normal diet group ;b means P <0.01 compared with high fat diet group.

4 CRERBEWEABRARRAEXEEERIKEHEM(» = 5,n=11)

Table 4  Gypenosides changed the mRNA expression levels of genes involved in hepatic pathway of bile acids homeostasis régulations

(; + s,n=11)
25
. CypTal Cyp8b1 Fxr Shp Lrhl Hnfda
Group
X HEZH Normal diet group 1.00 £0.18 1.00 0. 15 1.00 +0.06 1.00 +0:16 1.00 £0.07 1.00 £0.08
FAIZH High fat diet group 0.18 £0.06“  0.21 £0.07  0.46 £0.08* 0.44 +0.07° ~0.42 +0.05" 0.48 +0.08"
ZE W i} 1T 4 Gypenosides group 2.73+0.51° 0.45+0.05"° 1.23%0.20°" 0.18%0.04° 0.98 +0.14¢ 0.52 +0.05
e FoR XA L P <0.01;0 R GXFHRZAAALL P <0.05 ;¢ Rom SHEAIHALL P <0.01,
Note:a means P <0.01 compared with normal diet group ;b means P <0.05 compared with normal diét group;c means P <0.01 compared with high fat
diet group.
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