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Abstract: Objective: To explore the interventional effect of gypenosides on liver lipid metabolism in
non-alcoholic fatty liver disease mice based on lipidomics technology. Method: A high—fat diet was used to
induce a mouse model (n=24) of non-alcoholic fatty liver disease for 14 weeks. Starting from the eleventh
week of modeling, they were randomly divided into model group, gypenosides group and obeticholic acid
group, and administered by gavage for 4 weeks. Eight mice were given normal control feed as a normal
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group. Observe the content of triglycerides (TG) in the liver and the pathological changes in liver tissue [HE
staining and calculate the non—alcoholic fatty liver disease Activity Score (NAS)], changes of serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST), total cholesterol (TC), TG, low- density
lipoprotein cholesterol (LDL-C), high—density lipoprotein cholesterol (HDL-C), fasting blood glucose,
fasting insulin and insulin resistance index. Application of liquid chromatography—mass spectrometry
(LC-MS) was used to detect lipid metabolism in mouse liver. Results: The steatosis of liver tissue in the
model group was significant. The TG and NAS scores of liver tissue, serum ALT, AST, TC, TG, LDL-C,
fasting blood glucose, fasting insulin, and insulin resistance index were significantly higher than those in
the normal group (P <0.05). The pathological changes of liver tissue in the gypenosides group and the
obeticholic acid group were significantly reduced, and the TG and NAS scores of liver tissue, serum AST,
ALT, TC, fasting blood glucose, fasting insulin, and insulin resistance index were significantly reduced
compared to the model group (P<0.05). Lipidomics results showed that after intervention with
gypenosides, there were significant changes in 17 liver lipid metabolism in non-alcoholic fatty liver disease

mice, including FA, MGDG, PA, PC, PE, PS, LPE, LPC, and SM, etc. Conclusion: Gypenosides

can improve lipid metabolic disorders in non—alcoholic fatty liver disease.

Keywords: Non-alcoholic fatty liver disease; Gypenosides; Lipid metabolism; Lipidomics
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p2 0.538 - -
. 1 0.596 0.905 0.896
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B(LPC) . 4 Fhal Ut — BEH 3 (MGDG) F1 1 Fhfig
Wil (FA), Horp 39 b i, 28 Ff i (WA 5a).
28 B A A S R A X e, Bk GL. GP.
SP. feWimRZs3 79 Mg i, MG 1 Fff So, 2 F
SM, 4FPS, 1 FPuffsmtH i (PMe), 2 7 PG, 6 F
PEt, 13 Fl PE, 21 Fh PC, 3 % PA, 4 i LPE, 8 Ff
LPC, 6 M =HER(DG), 1A TG, 1 FpCR: R AHE
Hil — A& (SQDG), 4 F MGDG, 2 Fh FA, Hr 60 fh
R, 19 R ECULIE Sh) o B DT AH R ZH AR A 2 Xt

Feit, Gk GL, GP. SP 283k 55 g F, 1 Fh
So, 5 F PS, 1 # PEt, 7 # PE, 21 Ff PC, 3 #f
PA, 3% LPE, 7 LPC, 3 Fh DG, 4 MGDG, H:
W22 R LA, 33 AR A (ILE Se).
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W ST 2H S Y 2 [m] ) AR Ak DL Sk = bR Y IR BT
AHIFFE 0 358 T 48 W s e 4 55 AR AR 2H X6 U e DA R A
RUZH 55 0E A0 LU 3R] 22 SRR BT, Horb 6 Rl
JE R AR Ak, 17 FPE R M A AL . FA (18 : 2) |
LPC(16: 1), MGDG(38:5), PA(24:2/20: 4)
PC(36: 4, 18:1/18:2), PE(16: 0/18 : 2), PS(39:
2)IKPAER T T R B, R BT AL T T
LPC(18:1, 20:3, 20:4), LPE(22:6), PA(26: 4/
20:4), PC(38:5, 38:3, 16:0/20:3). SM(dIS8:
1/18 = 3)AKFAEBRIA v T, FESREE B dl bR
KT R [FIEF, 14 Fhig BTAE 52 D1 R R 40 5 455 A0 20 XF
Ui % A 2 Ak, AR AR IS S s S A
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So(d160)  syscLass __ 120010

e 15010 " 3 SUBCLASS
2 #5003
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1 CaEQORY
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CEEREEER FEE

|‘

CIBAIZERED

Z: (a) EF VS BAAMTIEZF IS RS AE; (b) HAM VS LR ESF AT ZF AR HHE; () BMAAVS L

TR SR £ RS, e R B, B e AT
M5 SHAARE

*2 BAHARERER

R R e FRHIZ VS TEH4H L A VS AR HLDAARRE] VS AR A2
VIP{E FC{H b VIPH FC{i Bl VIPH FCH  Afbiak
FA(18 : 2) FA 1.26 0.51 o 2.52 1.77 1@ - - -
LPC(18 : 1) GP 247 1.08 1@ 6.98 0.88 1@ 6.14 0.82 1@
LPC(20: 1) GP 1.01 0.73 o 2.03 0.73 1® 1.54 0.58 1 ?
LPC(20 : 3) GP 1.33 1.64 10 3.41 0.42 1@ 2.50 0.22 1@
LPC(16: 1) GP 431 0.46 1@ 432 1.50 1@ - - -
LPC(20 : 4) GP 11.35 1.52 10 1709  0.79 1@ 1691  0.60 1@
LPE(22 : 6) GP 3.34 1.55 1o 4.79 0.87 1? 4.86 0.63 1 ?
LPE(18 : 0) GP 2.38 1.18 1o 7.27 1.20 1@ - - -
MGDG(38 : 5) GL 1.60 0.83 1© 2.73 1.15 1@ 242 1.23 1@
PA(26 : 4/22 : 6) GP 1.76 1.33 10 2.14 1.12 1@ - - -
PA(26 : 4/20 : 4) GP 2.54 1.59 1@ 2.62 0.87 1@ 1.87 0.86 1@
PA(24 :2/20 : 4) GP 1.75 0.79 1@ 3.36 1.24 1@ 2.24 1.25 1@
PC(36 : 4) GP 5.16 0.46 1@ 5.63 1.45 1@ - - -
PC(18 : 1/18 : 2) GP 1.07 0.74 1@ 1.82 1.25 1@ 1.15 1.23 1@
PC(32:1) GP 2.10 0.79 1 2.88 0.84 1® - - -
PC(38 :5) GpP 5.41 1.68 1o 4.87 0.86 1@ 5.59 0.72 1@
PC(38 : 3) GP 1.44 2.32 10 1.80 0.68 1@ 1.95 0.39 1@
PC(18 : 0/22 : 6) GP 1.26 1.55 10 2.18 1.33 1@ - - -
PC(16 : 0/20 : 3) GP 1.28 1.80 10 2.34 0.62 1@ 1.87 0.42 1@
PC(36: 1) GP 1.06 1.39 10 2.24 1.37 1@ 1.03 1.28 1
PE(16 : 0/18 : 2) GP 1.25 0.43 1@ 1.36 1.51 1 - - -
PS(39 : 2) GP 1.07 0.74 1@ 1.89 1.27 1@ 1.18 1.25 1@
SM(d18 : 1/18 : 3) Sp 1.40 1.77 10 1.63 0.82 1@ - - -

2. D5 Ewmrkiz, P<0.01; @5488mkiz, P<0.05
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NAFLD J&— & 22 AR s, & m b
WA SE T A, (R AR BAC M = st
NAFLD &4 & Je#UIAHOCY, i B AR e 2= 1
— A, BTEZ T NAFLD fIZ5R04 10 A K&
YERLEI A Y . ABFFE I LC-MS FR 17 AR it
WM, &I NAFLD /N &K B BT T Bis
17 PR B A it 20 ot 2520 NAFLD /)
FUBNITRZS . GP. SP. GL IR,

JEWifRS NAFLD &4 & &I, HARE .
Meim . AL B R R R SRR 2 T 5
N NAFLDY, [RIR, Jeriifoe ISk o
BT AT 2 R NAFLD /) BURF 41 20/ 5 R AR A
18 (SHP) 7K, T 951 5 32 PR [ o] 15 e 1k 45 & 25
M2k, FEARIE TR & A GBI K, il i s
AR IEA, BB SIS LR T 44Ut AL
Py T A 348 5 A0 VTG A2 A oo TR TR A D P e R g
ik, HESERAE R A AL, AR IERE BT R A AR, AR S
b g B B THUS, NAFLD /N1 FF FA K
TR, XA AR L AT FA(18 £ 2) 4R
sl B I .

GP & A& Wy 41 g I ) B 2 4l B 43, #E NAFLD
Wk B EEAEH] . PC 5 PE L3040 i
JES o B ok = BB FERFANAE T, m ik 30% 1
PC i PE ZB5NR I £ Bl N-H L6 5 il (PEMT) f#
AR, AR PC AT PS & & PS, PS g
PS Wi 2 i 4 i PEM, 7E NAFLD o, Fifi %5 % 95 iF
B, AR, H RN, PE KR
R AszEhh, NAFLD /NE 1 Fh PE 4 st
T W5 KT o X AT RE BT R R
NAFLD fAgWiAs 14, ohost N i, fdf PE 340
AN, PCIE—FhrKrERRET, # TChHERB ) fude
AT 2 i 4 1 PR S (VLDL) MFAESR e, PC &
/> 25520 VLDL WA -5 50, SR 80U M g
FBOHERR . 2B S H TS, NAFLD /)N 2 F
PC. 1 F PS K ETFE, 3 Fh PC K FREAR ., 78 ATHE
W, PC 5 PE B EL@I B T PEMT AO3GPE . B8 1S
2 B S i3 17 PEMT [ ZhEE, ek PE [ PC
Eedf, PC IR PC ) PS #:4, [FIRTHS N VLDL
B, WREIFN TG HERL, [T, ZEH LA 2 Ff

R, PA ALE R FL SN Y B IR R A AR R
ROEMER R ZE5HS", 1A, PA(il6 : 0)F]
TRBR S RE SR, X EIR, 4 PA ]
o B AP, HFINE NAFLD, ASCE
S ST AT REE S T PA, DR Kb,
MiveE: NAFLD,

SM & SP & i i W MR T . 5 WF A 8% R
FHLE, SGMS2 P (SM A BB ) ik = 119 /)N BRI LA
FRIKE G, FRIRT SMACERIARR R, JE8m Tk
B RBURIEY, FE£5 5 SM & R T fE 2597 1%
R TLISTE IR TR s, RS, QR S
BT NAFLD /NELSM(d18 = 1/18 : 3) /K3, ZREwE
1 AT B AL S AR DGR TE M, FRAKT SM K, it
MigksE NAFLD,

% GP. SP#4h, GL¥E NAFLD )% b &
BVER o HI AR AR b A H ek i/ 25 R R 0 A e
TGS 5 JI IALAE s 3 3k g i AN B SRSk A fi g2, M
iR IEAFRENR I A8 . NAFLD A% S 2 4iiE TG
AL FEDTRR, IGIRIFFE R, NAFLD B35 1 TG K
BESTIE®RN, HIFEKT 55 ZHG0EA X,
RUEARBITE 4 il TC FiE Ak, (HAR 4]
JERE TG & &t BETHE, QM B a5 5 DU RR A
AR ARG, SR ST TS NAFLD
/N MGDG (38 = 5) B Thim o AR, AEFZER
MGDG i ] 52 e fig A8 305 K i/ AL i 0 2z L
o ARSI A A Bl R R NAFLD /)N BRURH S8 B
TYEHPLRABATE R, 7455 IR S ot —
HABiiE.

B DU R 20k R BE X Z AR (FXR) Wl ok
2 I UEPE 8 NAFLD 9 %85 FXR DIfE R %
YIFASE, FXR i NAFLD BEEZHRTF LS, AT
REL, BUTIAFRBE P 0 2E NAFLD F83 s B 2=y
fE, BoRHAYF NAFLD fO e (E™, AwFse s
TR, SO R AL DL IR Y REE A05E NAFLD
N LU AR, FEAREIE TG & 5t AL s
ALT. AST i1k, REA RN NAFLD, ZER Sty
IRYT NAFLD [R5 B DUIBERAH Y, $/m 40 I s
T —MNEROAYT NAFLD WMEIEZ5Y), (H194 )5 i
— B IRAANE -
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