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Table 1 Effects of gypenosides on the body weight, adipose tissue mass and body fat percentage in mice

R E/g M b LR R E g g 1%
i AR E RE&EKE BT Re ) R By T g 5 STRRREL A R R

wE wE RE

NC 22.20* + 27.07* + 0.26" = 0.12* + 0.42° + 0.96* = 0.22¢ + 1.55* =
1.19 1.20 0.06 0.05 0.09 0.18 0.44 0.30

HF 22.11* £ 31.46° + 0.45" + 0.35" + 0.85" + 1.43" + 1.09" + 270" +
1.09 2.34 0.15 0.14 0.29 0.45 0.43 0.84

JS300 22.10* £ 29.78 + 0.33% + 021" + 0.59* + 11"+ 0.73% + 2.00" +
0.86 1.37 0.11 0.14 0.18 0.39 0.46 0.62

JS600 21.66* + 27.86" + 0.33% = 0.18" + 0.55" + 0.95" + 0.46* + 1.55"
1.18 1.54 0.09 0.08 0.15 0.31 0.16 0.57

T 0 DL $ B b Al 227 27, 08l LA [ 7 B LA (a~e) R [ — SN IR 4L 50 AE P<0.05 7K1 L1 22 57 b 35 1
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i B FESEA AR 0 B2 s 3 T R, sy &
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TH R A [ G R AR — I R
JERR - B & T T (£2), 5
NC ZHAH b, HF 20 /)8 Bl 37 v H ol =g . SR
Pt A% %5 3 R AR 1 — I [ R ) o S A, 0 )
M 0.27 mmol/L # 5 £ 0.74 mmol/L,0.51 mmol/L
5 £ 1.47 mmol/L,0.06 mmol/L #£ & £ 0.20
mmol/L(P<0.05) , 1 il & 1 =5 %5 B N 2 11— N [
Mo EME2ER, WA, &0t 12 AR
1+ #Us ,JS300 A1 JS600 4 &8 [ B% 4 & 5 HF
A YA BT B IR [ B A A 1.47 mmol/L
43 5% 2 1.20 mmol/L A1 1.33 mmol/L;2 Fh %k g &
FA AP 235 52 I 2 P — O T s 0 v 2% 5 O A P — A [ e
S AkAE T REEZA, 545N HF 418 0.2
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mmol/L [ E 0.16 mmol/L (JS300 F1 JS600 4 ),
PL B M 0.46 mmol/L LT+ 2 0.59 (JS300 41 ) A0
0.54 mmol/L(JS600 #H ) (P<0.05 ) ; 4K 1M £ B i 2 4
= F0F i 3 Y R Y R T R
s Al ARU2URIE 5 2 8006 FEL B B R /N B EA T SR 30 4 )
1) LB (50% L = 329 ) T W, ol i 3 B IS
/N BRI 75 PP = R G R AR -
IR T ) R, S [R) BSF FE v e  E  — JI
W H . ASHIF 9 R W5 B e I 8 AT T TR/ B
I3 H I =R S AR, X ] RBJE th T
FT /N BARTR], DA ST 1 50% £ TR 1R
W5 7R S50 T FH 1) 28 IR R AT o AN TR B
BUAN, 25 TR A G I R B 2 4 o T
e Tty N | i AR 25 L5 v A TN i il
FAT R 5G 7K OF 0 T % DDA OGS, 5 NC 4
AHE HE 20 /)N BRUAS TR e 2l 0 A B 2 G i 1 5 1
W BT, IE A N & Y A 7.10 U/L
TR A 12.20 U/L, 4 B Bl 1 % i A 31.40 U/L

FETFE 69.00 UL(P<0.05), 441w 24 T Hs
[ JS300 Fi1 JS600 ZH /)N BRI ¥ H 4% 79 2 2 g 1) 5
R E TR, 25 P ZE 9.60 U/L i1 9.57 U/L(P<
0.05), T 4% B 3 Uit 1) 5 G 8 M AR . Lee
SEUARIE 9 & IR FH 2 5 2 1 300 mg/kg bw/d 7
T C57TBL/6) /N 8 JA, v] LA 3 A/ B

HHP RN RS, XA MR
SR —,

98 F2 I — 0 Eh i 1D 200 B o3 00 1) 440 L PR R AT
WE KA E AR 25 7= A 98 B T, R BNy
98 K- TR MU FEARS, 5 NC AR L HEF
L/NEUME R R A S R B T, 166793
pg/mL |7} % 21 037.08 pg/mL(P<0.05) ; Ifi £ 4 ik
W TS L, JS300 1 JS600 4H /N BRI 37 o 2R
SHE B E TR 57533 pg/mL 1 336.83 pg/
mL(P<0.05), Ahmed S5 57 % 3R i Ji 1 R} IR 5
() CD-1 /N BRI v v 300 & bt W 2 BT
28 BT A S TR T T R R I R R
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Table 2 Effects of gypenosides on serum biochemical indices in mice

&

Hd = B/ & e B B2/

B R

BR AR 535 R/

28 3| a-fe@Eg/  a-j2E 8z 97 F Ipg- mL™?
mmol - [ mmol - L} U-L! U-L!
mmol - L mmol - 1!
NC 0.27 + 051"+ 0.06" + 0.39" + 7.10" + 31.40" 1667.93" +
0.04 0.06 0.01 0.03 1.10 5.52 884.84
HF 0.74" + 147+ 0.20° + 0.46" + 12.20° + 69.00" + 21037.08" =
0.10 0.16 0.02 0.02 1.92 16.11 2197.97
JS300 0.63"+ 1.20" + 0.16" + 0.59" + 9.60" + 59.67" + 575.33*+
0.04 0.21 0.02 0.05 1.67 12.56 74.38
JS600 0.65" + 1.33% = 0.16" + 0.54" + 9.57" + 66.14" + 336.83* +
0.09 0.11 0.02 0.06 0.98 4.88 177.48

TE < B0 DL F S (b i 22 7 2, Bl LA [ 2 b LA (a~e) R 7] — SN R 4150 45 P<0.05 K1 L 11 28 5 B3 1
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Fig.1 Effects of gypenosides on the morphology (a) and number (b) of subcutaneous, perirenal

and epididymal adipocytes in mice
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Shannon F1 Simpson $ %5 /2 iy 1 9 F 22 4 P 19 4
1748 h51", Shannon 45 KM F T 9y Fh 4= 6 B2 M0
Simpson & £ F T4 Fp 34 5] FE, InvSimpson
8 5002 Simpson f5 EC i, HME TYMEE
R ph R Al g AE YR T DT L 5 NC 4 AH
I, HE 470N B 38 7 #F 19 Shannon 1 InvSimpson

FRE BN 2.88 TREZE 0.73, ) 5.58 TFEZE 1.30
(P<0.05) . M 2 2 e s "2 47 T B , JS300 Fl JS600
ZH /N B 8 B B Shannon $8 8024 % HF 41 1 %
B h (P<0.05), 23 B A 0.73 54 hn 2= 3.11 Fl 3.68,
1M InvSimpson F88(E %A B &AL (P>0.05),
YRS T, 5 NC M L, HF 4/ R
I RERY Simpson $5 40 0.81 T FE % 0.22 (P<
0.05), 1M 28 4 B s W2 4T T T J= , JS300 Al JS600 41
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Table 3 Effects of gypenosides on the « diversity indices of gut microbiota in mice

g WA+ 5 AP Q&
Shannon InvSimpson Simpson

NC 2.88"+0.57 5.58"+2.20 0.81"+0.14

HF 0.73*+£0.27 1.30° £ 0.15 0.22*+0.09

JS300 3.11"£0.63 1.32++£0.28 0.22°+£0.16

JS600 3.68" £0.10 1.25*+0.05 0.20° £ 0.03

TE - 0 LA 1 S (b Al 227 27, B8 LA 87 B LA (a~b )RR 7] — SIS [R] 431 7E P<0.05 7K L 1) 22 57 fib 36 1k

N T R 25 3 A S e R PO/ U

-
o
o

R A AT KRN S p——
R LMK LR e =S = —
FEETTOPHTE . AT KPR ISR (1 2007 23 A
I NC 20 /)y B 8 v v ) 00 3 BRI JER BE TR ki W Bacteroidota WFFHI]
["J(Firmicutes) . FF &[] (Bacteroidetes ) P fik & = NC  HF  JS300 JS800 . Finicutes BRI
I"J(Verrucomicrobia) FIfliAi i ]( Desulfobacterota) , () 11K M 469 1

HoA B RETE 1T 5 58.10%, UIAFHEIT S 27.72%),

W Unidentified _Actinobacteria FBHGE
PERCT 17 7.34% JBRRIT] 5 4.31%, T HF 41§ i
/N BRI T R SERE VA T AR R RN R e S e
07.289% LR EIT e BOE T T RUBLB B T b Xt S 2 Do RS
F RSB IR E 1.49%,0.08%,0.33% Nz z o eremirse SRR
E Clostridia HER}

B REERL K F AT F i 2b fis ,NC 4

Bacteroidia ¥ FFEFR

NC HF JS300 JS600

/I B M TR R DI B TR R O AT R RE (Bacilli) | = RS

S s Ty . . N N, s | b)F Y . X/k\ 7
K H Bl (Bacteroidia) . 42 IR ZF Mo AT = B (D) RACT R R

(Clostridia) eI EFRH Verrucomicrobiae ) , HF 2H
/I R 8 DA DT BB AR SR T, R

Burkholderiales YL45 (A5 FGE YL45

Lachnospiraceae TBIRH
1;:[: %%’:I’ N *ﬁ% ﬁ:ﬂﬂ 1::':%%"1' iﬂ] ﬁﬁ’fiﬁ%*’:l’ E"J *H XTJ‘ EE‘ E Oscillospiraceae BRSRHER
HIBAR T . 28002 17 T BUS ,1S300 F1 JS600 ool BEREES
Lachnospiraceae DW59 FE3EE DW59
Zﬂ /J\ ﬁ E/‘J % iﬁ —'[i]‘ ?I’:F Tj__‘: I‘j N %47K_T|Z‘ J: E"J *H X‘T EE J_g i&\ Parabacteroides X EERIAFE
Parabacteroides X EGEIBIFFE

HF A AN i %
F 2¢ S i Rk H i 8 K- B AR
A AR =E AR AL . NC 4/ B 38 B 7 P A0 40 3

Clostridium sensu stricto ¥ARSFIIFFE
Muribaculaceae BAFE

Muribaculaceae BAFE

[

Oscillospiraceae BRSBHER
A B o B2 TiE TR B (Oscillospiraceae ) | BT
0001% 001% 0.1% 1% 10%
&  (Muribaculaceae) ., 1 WK 2 M T & &
() JE K i A X 3= B 44 -

(Clostridium sensu strict) Fl 5| ¥ 5 K # 8
(Alloprevotella) , T HF 21 /)N 5% 18 B R b i 2
JikE T Rk A S 7 UK R R AR R AR T 4
2 W R T U B E R A IR T

2 MNEREREDBREARRSLKTEHENEE
Fig.2 The relative abundance of gut microbiota

in mice at different taxonomic levels
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J& B AR X REAT B BT, [ Ak TG R UL AT 1R R
(Parabacteroides) . & 18 W J& (Lachnospiraceae
DW359) #11A 72 [K B J& (Burkholderiales YLAS) W 4H
X BRI T, BRUFT R A AR X T B AR AT
T, SR R R R ks B 8 TR R A A
TP B SZ MR AN K FH A 9 e B B AR e v R i 1)
AFDRT 3= B2 55 1l 3 JIEL T e 5 o S A OG  ZEIEREAS
P S E AR AR X T B RN, R IR
W E B IR T R 2 8 A IR TR (i SR TN R
VT /R ) 0 7 A= T, A Ay i N B9 AR ™ 9,
SN 7 192 ELAT R I B B A aE, 4 R
(R A R0 258 JE i 1 1 T AT LA ey B R e 7
J& i T IR R N B R R AR R X AR
WF 5T OS¢ 3] 1) 20 I 2 T FIURT /DN BUAAS 2 A 1l
NEAKF B BARAE A & (3R 2) o BLAh, AL IE 3
W2 FBUAAE 1Y A 3K TG R ULFT T s 2 AT LA
RETRAEMNWEE, e TR T 40
JHLFT 20 B A 2R - 10 0 42 B M S8 RE S, R ot
ZAh, eI E S R 5 R 1 R A OC &R B AT
e I AN v IS JE 5 A S A OC 7R A B L
o rf O B8R LA AR S QT 1, AR RIS R
U2 e i T AT DA /N R E N Ak 2 Fh
T A ARDO B ok ml BE S AR /D BUIE JRE A

PR A A BT 5K
3 Hig

AHIF SR ISR IR T T RE A 2 B
IR M B v R R T 3 i /N BRI B | AR i 2R Y 4
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Effect of Gypenosides Diet Intervention on Obesity Control
and Gut Microbiota Regulation in Mice

Liu Jiaping', Wang Bo', Zhang Xiaowei', Zhang Yaqiong', Yu Liangli®
('School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240
*Department of Nuirition and Food Science, University of Maryland, College Park, Maryland 20742, United States)

Abstract Gypenosides are the main bioactive components in Gynostemma pentaphyllum. This study investigated whether
gypenosides diet intervention could reduce the development of overweight and regulate the gut microbiota in C57BL/6]
mice, which were fed with a high—fat diet for 12 weeks. The results showed that gypenosides diet intervention at 600 mg/
kg bw/d significantly reduced body weight gain, body fat percentage and adipocyte size in mice, compared with the
high—fat diet group. Meanwhile, it also reduced low—-density lipoprotein cholesterol, alanine aminotransferase and leptin,
and increased high—density lipoprotein cholesterol. Moreover, the results of 16S rRNA high—throughput sequencing showed
that gypenosides diet intervention increased the a diversity and relative abundance of Oscillospiraceae, Alloprevotella,
Parabacteroides , Lachnospiraceae DW59 and Burkholderiales YIAS at genus level.

Keywords gypenosides; diet intervention; obesity; gut microbiota



