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Effect of gypenosides on regulating blood lipid based on lipidomics
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Abstract: Objective To study the antihyperlipidemic effects of gypenosides in hyperlipidemic rats using ultra-performance liquid
chromatography quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF/MS)-based lipidomics. Methods A hyperlipidemic rat
model was induced by high-fat diet. The antihyperlipidemic effects of gypenosides were confirmed by serum lipid index and liver
pathological examination. Lipid metabolites in serum and liver were detected by UPLC-Q-TOF/MS method. The MS data were
processed by principle component analysis, orthogonal partial least squared discriminant analysis and volcanic map analysis to screen
the differential lipids. Results Gypenosides significantly regulated the levels of serum lipids in hyperlipidemic rats (P < 0.05, 0.01).
Atotal of 17, 17 differential lipids, mainly belonging to triglyceride, phosphatidylcholine and lysophosphatidylcholine, were screened
and identified from the serum and liver, respectively. Those differential lipids showed a tendency of callback to normal level after
gypenosides intervention. Conclusion Gypenosides possessed significant antihyperlipidemic activity. The mechanism may be related
to the regulation of triglyceride, glycerophospholipid and unsaturated fatty acid metabolism.
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Fig. 1 Effect of gypenosides on body weight (A), TC (B), TAG (C), LDL-C (D), HDL-C (E) levels in serum and pathological
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Fig. 2 Representative total ion chromatograms of serum (A, B) and liver (C, D) lipids in positive and negative ion modes



1152 - F 8B 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

B AR PR il T AR AN R B N TR, 2R BoR BRI SRR TEL . X LA AL A 7 A E AT
RSD 7350/ T 1.5%K0 11.0%, UWHIRER XSS RS o RPN, AR A ot i A EF AR PR o A QA O TR A

PFe e M R . RE T REBN, POREBEL; SRS EH S
3.4 PCA 7R ARAERAL R RAZE 2 6], 6 IH 4 W A A g it
Wk 3-A D G J Fios, BUEFEAR A1 RAE, e g HILEE K BR P I ot A
A B C . D
°cG & MG °R ® CG
o 18 - MG X 14 N APG Ve ...f--—'-‘:-_;;1212?:"" "0 ngg g = MG
Z 3 % APG T (7) .E" 4 0 i e o N 4 PG
X 2 " =) ., "
89 § W CE,on -1 B “-1800 ‘e LI
-8 214 . | )
pa 1 -3600
-32 0 32 — 36 0 36 -7 0 7
3 3 0 0.5 1.0 3
. {[1]1X 10 p 1:00038%([1]X10 G H t[1]X 10
MG o R °CG 2 " MG
= 3200 s PG 1 g et w1 '3 Mg X 10 ", APG
2 1600 . PO - w7 A = 5
E i 0 > _aPG 3 B oA
= 0 A - = 0 ) * 0 -~ &
= t A X & [ 4 QC % A
S 1600 -1 =7 . S a5 P ¢
=-3200 A 5 I ~-14 ) E -10 |
-8 -4 0 4 8 -36 0 36 -32 0 32
1.000 3*[1]X 10 0 0.5 1.0 t[1]X 103 1.000 24*[1]X 10
I K L
. o R? oR?
1a e "y ) o CG . | MG 1 - e
of b1 = 6 3‘? MG = apg | B F‘;‘ " 0
N 5 3 s X P A of b
x 0 -{ - oc 7T ;
28 1 = -3 " 4 ¥ -2 :‘ ~lg |
-3 . = 6 2 -4 2.7
Q . [}
0 02 04 06 08 1.0 -9 0 9 - -l 0 1
11X 103 1.000 3*([1]X 10* 0 02 04 06 08 1.0

B 3 xR, HAUE. KREDEE. RITE QC) IUERER A-EETF, D-AET). FEER (G-EBTF, J-HETF)
B PCA 15578, REBEMLRESFHHEMBERER B-EEF, E-ASEF). FHIER H-EEF, K-f2EF) # OPLS-DA
BSoEREREIE (C. F. I, L)
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Fig. 4 Volcano plot for serum (A, B) and liver (E, F) lipids between control group and model group, and serum (C, D) and

liver (G, H) lipids between gypenosides group and model group

Table 1 Differential lipids screened in serum and their changing trends

*1 MEPHENEREREERES

e i ATR AT A S HEAL v AE T4 LW ST A vs PR
(m/z) VIP Fold P1H VIP  Fold P1E

LysoPC (18 :2) 134  CaHsoNOP  +H 520.3398 6.90 045 <0.001 7.25 055  <0.001
LysoPC (20 :3) 147 CxHsNOP  +H 546.3554 232 044 <0.001 244 054  <0.001
PC (34:3) 6.57 CaHzNOsP  +H 756.5538 1.77 0.54 <<0.001 246 0.42  <0.001
PC (38:7) 6.73  CaHzNOsP  +H 804.5538 1.50 0.17 <<0.001 1.75 023  <0.001
PC (38 :5) 722 CaHs20sNP  +H 808.5851 3.37 1.73 <0.001 3.19 1.51  <0.001
PC (38:3) 8.44  C4HssOsNP  +H 812.6164 3.65 036 <0.001 359 056 <0.001
TAG (48 : 4) 11.11  CsiHo00s “+NHs 816.7076 2.00 225 <0.001 2.17 2.1  <0.001
TAG (58 :9) 1433 Ce1H10006 -+ NH;4 9467858 178 299 <0.001 2.01 294  <0.001
TAG (56 : 8) 1436  CsoHosOs “+NHs 920.7702 3.65 3.95 <0.001 3.1 278  <0.001
TAG (54 :6) 14.54  Cs7HosOs -+ NH;4 896.7702 337 2.08 <0.001 2.69 1.57 0.003
TAG (52:2) 1530  CssHi0206 “+NHs 876.8015 883 030 <0.001 895 0.53  <0.001
TAG (54 :2) 15.61  Cs7Hi0606 -+ NH;4 904.8328 3.72 0.18 <<0.001 3.66 0.44  <<0.001
TAG (52 : 1) 15.62  CssHi0406 “+NHs 878.8171 429 0.18 <0.001 4.85 027  <0.001
TAG (54 : 1) 15.89  Cs7H10806 -+ NH;4 906.8484 2.08 021 <0.001 235 028  <<0.001
LysoPC (17 :2) 127 CasHasNOP +CH3;COO 5643296 671 043  <0.001 749 049  <0.001
PC (35:4) 6.63 CsHsNOsP  +CH;COO 8265593 272 0.15 <0.001 321 0.18  <0.001
PC (37:3) 8.33  C4sHssNOsP  +CH3COO  856.6062 2.04 035 <<0.001 2.15 048  <0.001

LysoPC-¥5 MG ARBEALGE,  PC- M B HE sk
LysoPC-lysophosphatidylcholine PC-phosphatidyl cholines
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*2 FBEPFENERERREENLES

Table 2 Differential lipids screened in liver and their changing trends

e e/min IFR AaET HEE o REZH vs YA LT A vs SRR
(m/lz) VIP Fold P1H VIP  Fold P1E

LysoPC (18 : 0 234  CyHsaNO7P  +H 5243711 150 155 <0.001 2.63 1.74 <<0.001
PC (38 :6) 6.95  CaHsoNOsP  +H 806.5694 7.13 458 <0.001 4.22 1.64 <<0.001
PC (40 :6) 7.82  CasHsaNOsP  +H 834.6007 470 3.83 <<0.001 340 1.75 <<0.001
PC (32:0) 7.92  CaHsoNOsP  +H 7345694 268 337 <<0.001 257 2.18 <<0.001
PC (40 :7) 7.97  CasHs2NOsP  +H 8325851 229 265 <0.001 2.42 1.85 <<0.001
TAG (50 : 4) 14.19  Cs3Ho4O¢ +NHs4 844.7389 1.72 038 <0.001 2.73 0.3l <<0.001
TAG (52 :5) 14.28  CssHosO6 +NHs4 870.7545 2.82 044 <<0.001 4.51 0.35 <<0.001
TAG (50 : 3) 14.58  Cs3HosO6 +NHs4 846.7545 3.75 037 <<0.001 5.81 0.32 <<0.001
TAG (521 4) 14.65  CssHosOe +NHa4 8727702 6.59 047 <<0.001 889 0.54 <<0.001
TAG (56 : 6) 14.69  CsoHi0206 +NHa4 9248015 341 031 <0.001 339 0.59 0.002
TAG (51 :2) 15.12  Cs4Hi000s +NHa4 862.7858 221 034 <0.001 322 0.36 <<0.001
TAG (53 :3) 15.15  CseHi0206 +NHs4 888.8015 2.08 021 <0.001 2.60 043 <<0.001
TAG (56 :5) 1522 CsoHi0406 +NHs4 926.8171 321 0.17 <0.001 3.02 0.56 0.001
TAG (53 :2) 15.44  CseHi0406 +NHs4 890.8171 192 026 <0.001 243 046 <<0.001
LysoPE (20 : 4> 1.28 CysHuONP  —H 500.2796 254 152 <<0.001 3.28 1.84 <<0.001
FA (22 :6) 244  Cx2H302 —H 3272330 153 1.85 0.004 348 2.86 0.001
PC (37 :3) 836 C4sHsaNOsP  +CH;COO  856.6062 3.01 034 <<0.001 2.69 0.54 <<0.001

LysoPE-J# ML G Mt W% FA-Fig iR

LysoPE-lysophosphatidylethanolamine = FA-fatty acid
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Fig. 5 Relative intensity of significantly differential lipids in serum (A) and liver (B)
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