- 1686 * PER 2024438 B55% B5P  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

AT EEE-NEAHIEF-ZHRREENHRAMIELERERED
(Q-Marker) iz

XEH!, T =1, 5k AU, HpFL2
1. FEFERZRE ST, LR 100700
2. EFEREB, dba 100700

# E: BB ETHK Moringa oleifera MIHRHIE ERE IF45 G M4 2538 %, kBRI B EREY) (quality markers, Q-
Marker), @ IHEESTTE, NHKRHRREIFNRERIZKIE. 757E R HPLC B SLHRM IARE RS, SR
Phenomenex Luna Cis (2) 100A i (250 mmX 4.6 mm, 5pm), MM ZIE (A) -0.5%FRRI/KER (B) BHERLH, g
£ 254 nm, AFRGLE 0.8 mL/min, #if 35 °C, HiFEE S pL. NSRS ENEAR R = - B 2 S hr £, 5T
28 IR R B HFAE 070 OSBRI %, 2l PR - D 0 A - ORI 7 4%, DATIOIBRAC it 1) 18 I i
Q-Marker. FLL 15 HEHAMZ5# R AT G, S FREbR EPEHT & ENE . LR NAZ OB B IR AT Q-Marker. 2558 &
SET 15 BRI 28 AR R, S A s R B - DO AT AT R B B 592 Chigh performance liquid chromatography-
quadrupole time-of-flight tandem mass spectrometry, HPLC-Q-TOF-MS/MS) i\ T 8 ANJLA I, @it xf i fig At Hrd 6 N
g, SADEGIER . L-OER. RSRRR. 4ER T2, RMEER. RL0T; 20FEE S, YIPAHSER. LG
TR REEERE. FMEER. 472 AR ZE AR EY . SN AILMIASRER. L-AER. REER. SR
. 4ER T2 NSRSy, AR T AN E 6 (interleukin-6, 1L-6). HZIMIANZ-2 (interleukin-2, 1L-2). &4 J@E AR 9
(matrix metalloprotein 9, MMP9) %5 5 AMZOME A, o0 3 Zhoctim R[N F-4ui R AR EAE R . P Bk A
(immunoglobulin A, IgA) MINFEGRIEMLE. BEAGHEIIEE 3-3/ & ¥ B (phosphoinositide 3 kinase-protein kinase B, PI3K-Akt)
S SEE RIFRMARER . 454 “HEN” YEETIHSER. L-ORR. BRAFER. MR 48 T2 ABORM- IR
TEM) Q-Marker, JREZED MM 5.81. 191, 223, 6.59. 0.94mg/g. 45t BSLIFREN R4S, 2l b aha e
ZER A T R T AR ST BOR I R 2R S5, NI B 245 R B it A P LA B9 Bt

KIEIR): PR FUEAREY): SROEAR G SR G- DU BT AT B T R BRI itk v s PRIl IS Z5 3% T
SRR L-OFE; RERR; 45872 SRR, Bonf

FESES: R286.2 NEMTERE: A MXEHS: 0253 -2670(2024)05 - 1686 - 13

DOI: 10.7501/5.issn.0253-2670.2024.05.026

Study quality markers for blood lipid-lowering effect of Moringa oleifera leaves
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Abstract: Objective Based on the specific chromatogram and network pharmacology, the quality markers (Q-Markers) of Moringa
oleifera leaves (MOLs) were screened and its quantitative analysis methods were established to provide scientific basis for the quality
evaluation of MOLs. Methods The specific chromatogram was established by high-performance liquid chromatography (HPLC) on

Phenomenex Luna Cis(2)100A column (250 mm X 4.6 mm, 5 pm), mobile phase acetonitrile (A) -0.5% formic acid aqueous solution (B)
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for gradient elution, detection wavelength was 254 nm, the flow rate was 0.8 mL/min, the column temperature was 35 “C, and the injection
volume was 5 pL. Then, the Q-Markers of MOLs from different habitats were screened based on chemometrics. In order to predict the Q-
Markers for blood lipid-lowering effect of MOLs, the network of “characteristic component-key target-key pathway” was drawn based on
key targets and pathways obtained from network pharmacology. Moreover, 15 batches of MOLs were taken as the research object, and the
content of Q-Marker was determined. The final Q-Markers were determined taking “five principles” as the core. Results The specific
chromatogram of 15 batches were established, and eight common peaks were identified by high performance liquid chromatography-
quadrupole time-of-flight tandem mass spectrometry (HPLC-Q-TOF-MS/MS), and six chromatographic peaks (neochlorogenic acid, L-
tryptophan, cryptochlorogenic acid, vicenin-2, isoquercetin and astragalin) were identified by reference substance. By chemometrics
analysis, it was confirmed that neochlorogenic acid, L-tryptophan, cryptochlorogenic acid, isoquercetin and vicenin-2 were the Q-Markers
in different habitats. Network pharmacology confirmed that neochlorogenic acid, L-tryptophan, cryptochlorogenic acid, isoquercetin and
vicenin-2 were the active components. They can act on five core targets including interleukin-6 (IL6), interleukin-2 (IL2) and matrix
metalloproteinase (MMP9), and affect three core pathways [cytokine-cytokine receptor interaction, intestinal immune network that
produces immunoglobulin A (IgA), and phosphatidylinositol 3-kinase-protein kinase/protein kinase B (PI3K-Akt) signaling pathway]. It
was preliminarily predicted that neochlorogenic acid, L-tryptophan, cryptochlorogenic acid, isoquercetin and vicenin-2 were potential Q-
Markers for blood lipid-lowering effect of MOLs, the content was 5.81, 1.91, 2.23, 6.59, 0.94 mg/g, respectively. Conclusion The quality
evaluation method established in this paper is accurate and reliable, and the Q-Markers screened by network pharmacology can provide
reference for the quality control of MOLs, which lays a foundation for elucidating the mechanism of action of its pharmacodynamic
material basis.

Key words: Moringa oleifera leaves; Q-Marker; high-performance liquid chromatography; high performance liquid chromatography-
quadrupole time-of-flight tandem mass spectrometry; specific chromatogram; network pharmacology; neochlorogenic acid; L-tryptophan;

cryptochlorogenic acid; vicenin-2; isoquercetin; astragalin
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T 2 FE RERTR | S Zistiits P SKAE R [A]
Y1 1005410424-1 == Fa PH XA AN 2018-12 | Y9 1005410191-3 = E T 2018-12
Y2 1005410424-2 =B PRGN 2018-12 | Y10 1005410191-4  =FFEHEEINLET 2018-12
Y3 1005410424-3 =B PRGN 2018-12 | Y11 1005410191-5  =FgEHEEINLET 2018-12
Y4 1005410057-1 2= B PE XA AN 2018-12 | Y12 1005410191-6  =FIEHEEINLET 2018-12
Y5 1005410057-2 =B PRGN 2018-12 | Y13 1005410191-7  =FgEHEEINLETE 2018-12
Y6 1005410057-3 2 PUXUAR AN 2018-12 | Y14 1005410191-8  =FHEZINTEH 2018-12
Y7 1005410191-1 =B EZEMNTET 2018-12 | Y15 1005410191-9 LB EEMN T 2018-12
Y38 10054101912  =MAEZEM =T 2018-12
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Fig. 2 Total ion chromatogram of MOLs (Y10)

vicenin-2; 5-isoquercetin; 7-astragalin; same as fig.3.
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BIEE
Fig.1 HPLC chromatogram of sample Y10 (A) and mixed 242 KEEERE WREEEAMNZ58 (Y10, 1T 4 =
reference standards (B) B, % “2.27 BUF PRI ABI MR SIE, 1%

&2 B 8N EIEBENIRREE
Table 2 Identification of eight chromatographic peaks in MOLs by LC-MS/MS

o AR e HRfE b E B .
5 m/min 4F FRE AT () () (X106) WHET HamAT

1 14966CicH1s00  354.095 I[M+H]" 3551024  355.1029 —141  163.039 6 [M+H—QA]". 145.028 9 [M+H-QA—H.0] . i &t iR
117.034 1 [M+H-QA-H.0—COJ". 89.038 6 [M+
H-QA-H,0-2COJ*
[M—H]~ 353.0878 353.0903 —6.98  191.054 4 [M—H—caffeoyl] . 135.044 8 [CA—H—CO2]"
2 16.438C11H12N202204.089 9[M+H]™  205.0972  205.0979 —347 1430740, 132.081 9 [M-+H—CoHsNOo]"s 118.0662 L-f2%R
[M+H-C,H;NO,—CHa]*\ 91.0554 [M+H~-
CoH3NO—CH,—HCN]*
[M—H]~ 203.0826 203.0816 510 142.066 4. 116.050 7 [M—H—C;H3NO,—CH;]*
[M + H- 188.0700 188.070 0 000 -

NH;]
3 22.538CisHisQ9  354.095 I[M+Na]* 377.0843 377.0843 0.05  377.082 0 [M+Na]*\ 163.0370 [M+H-QA] W2k I R
[M+H]" 3551024 3551025 —048  163.0389[M+H—-QA]"\ 145.028 0 [M+H-QA—-H:0]"\

117.03 4 5 [M+H-QA-H,0—CO]*
[M—H]~ 353.0878 353.084 1 10.58  191.054 4 [M—H—caffeoyl] . 135.044 9 [CA—H—CO»]~
4 28.084CyH30015 594.158 SIM+H]™  595.1657  595.1657 0.15  595.110 1 [M-+H]J*\ 487.106 1 [M+H—6H:0]"\ 379.0832 4%5-2
[M + H-12H0]" . 295057 6 [M + H-
12H20—C4H40,]*

5 43.953CuHuOn 464.0055[M—H]~  463.0900 463.1000 001  463.0783 [M—H] . 301.030 7 [M—H—glc]" Sl %
[2M—H]~ 9272000 927.200 0 0.00
6 47845CuHu01s 550.0959M+H]* 5511031 5511056  —439  303.0523 [M+H—CoHiOg]" i B % -3-0-
[M=H]"  549.0886 549.0886  —0.75 505108 0 [M—H-CO: . 300.035 4 [M—H-CO»— D-(6"-0-Fi—
CsH1306]™ W) A

7 49.201CaH201 448.100 6[M+Na]® 471.0898  471.091 8 —4.19 471081 6 [M-+Na]*\ 325.003 7 [M+Na—CsH1004]"+ Kz HH
308.029 7. 287.054 7 [M+H—glc]"\ 185.0425

[M-H]"  447.0900 4470800 0.01  447.083 5 [M—H] ™. 284.027 7 [M—H—gle—H]~
MHH]"  449.1078 449.1093  —335  287.056 0 [M+Hgle]"

8 51.244CuHnO4 S34.1010M+H]" 5351082 535.1103  —3.83  287.056 3 [M+H—CoHi205]" 11125 5)-3-0--D-
[M+Na]  557.0902 557.0927  —465  325.0027. 287.055 6 [M+H—CsHi205]" 6-0- Z )

HER

gle-W/KH A QA-E TR,
glc-dehydrated glucose; QA-quinic acid.
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Fig. 3 HPLC chromatogram of 15 batches of MOLs
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A-Venn diagram of the intersection target between the main components of MOLs and hyperlipidemia; B-PPI protein interaction map; C-The result graph

of cluster analysis based on MCODE; D-Venn diagram of the key targets of MOLs.
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Fig. 6 Targets of MOLs for hyperlipidemia
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C). Hr1, MCODE 1 fEEFHHE fik i mE A
1 (MMP1). REN. MPO. ACE. IL6. ALB.
MMP9. %5 4 J& & 1§ 3 (MMP3). VEGFA. IL2.
CXCL12. MCODE2 #& Hefi 45 42 5Tk JIEL sl i iy
(butyrylcholinesterase, BCHE). # HURIR 2 & A
(transthyretin, TTR). APP. 3 Hix L Sk B n] g
EBEORHGYT w5 MLE AT 5%

W 2 MOTE TR E SR UE 4R (8] 6-D),

A

Growth factor activity category
Peptidase activity - BP
Cytokine activity » CC
Extracellular region A - MF
Extracellular space A
Extracellular exosome count
Negative regulation of apoptotic process -2
Kidney development b
aney pme 6
Response to lipopolysaccharide @8
Response to hypoxia
Positive regulation of cell migration ~1gP
Positive regulation of peptidyl-tyrosine autophosphorylation 7
Positive regulation of axon extension involved in axon guidance | 13
Angiotensin maturation 5
Neutrophil mediated immunity 4
Beta-amyloid metabolic process 3

20 40 60 80 100
ratio/%

135 9 M LT (ALB. IL6. VEGFA. MMP9. ACE.
REN. MPO. CXCLI12. IL2) [R5 PPI 4% &
MCODE1 2%, 1 M (APP) [FIE 5 PPI W%
J MCODE2 K. #LALH 2 10 ANE SO BRI
TR I IUAE 1 D BE
33 SEWIERESN

¥ 10 AN SCHEEE U\ DAVID P&, W EJEE
4 “Homo sapiens”, HAT7HFI A% (gene ontology,
GO) 73#r: ¥ 10 DIREEEL 4  KOBAS 1 £,
W& BN “Homo sapiens”, #EAT 5t #RIE R 5L
HH E 4 (Kyoto encyclopedia of genes and
genomes, KEGG) %&£ 0. ¥ P<0.01 K
A 10 25181 ImageGP V&5 WZE(E T ST AL
ot (B 7.

GO 7 B4 A= i 72 (biological process, BP)

B i-ngut number
PI3K-Akt signaling pathway .3
Cytokine-cytokine receptor interaction
Intestinal immune network for IgA production 20333126‘; P
AGE-RAGE signaling pathway in diabetic complications ) ©0.0050
C-type lectin receptor signaling pathway ] ®0.007 5
TNF signaling pathway Y :gg}g (5)
IL17 signaling pathway
EGFR tyrosine kinase inhibitor resistance P
Renin secretion l0‘001 0
Renin-angiotensin system 0.000 5
200 400

background number

B7 GO & (A) R KEGG EBEAH B) SigE
Fig. 7 Diagrams of GO analysis (A) and KEGG pathway analysis (B)

0B e 7 Ccellular component, CC) F14r T DjgE
(molecular function, MF). Pl P<<0.05 ik 2644,
S g MLAER & BP. CC. MF K KEGG il 7519
28, 4. 6. 224 LL P<<0.01 AffiiksktE, mifigim
REVS & BP. CC. MF K KEGG #4534 124 3.
3. 161

GO 8RR, BORMRTT &g ME 32 2
YT O BEREEEMEEAR, 5
FIARX . AR AN 20 AN oA S L e A %,
KR FEME IKEEEESER L.

KEGG % & & 45 R ow, BORrHETT & i i
hE FE 5P A &K H (immunoglobulin A,
IgA) BB R L. BR-MEEKRRG. A
J IRl - 4R B Rl S AR AR AR A S 3R s T Ik
HILEE 3-F5 /55 S B (phosphoinositide 3 kinase-
protein kinase B, PI3K-Akt) {5 5iHMEH K.

34  “HHERY-HES-EE” MEHIE

V40 6 (P RRAE J 0 DB i S GBI % (P<
0.01 AT 10 2518 #) S Cytoscape # 4+, #J
CHRRAE -G BEE R OGR4 (1 8D B
AR RFE RSy, IR AR B AT, 78
S MIAREREEE . RSN SE,
iRz FEAS SR, Lk 3~5,

MR ¥ Hh S HUE 7 B AT IE S . B A
MEZEEHT . DIHINSEKRTE—. Wahid
HEME KT 0.01 PR Z 0ol i, B0 ks
RK3I~5 PN, ook, B B 3.
5,50 RER, BHER. BRGER. Rl %
. 4ERT -2 S TReEEER T ILe. 112,
MMP9 S8 57, 500 248 i R -4 i R 52 A4 A AR
74 1gA B iE ez 4 . PI3K-Akt %515 5@
%R R A A I AR A
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TNF signaling C-type lectin receptor

pathway signaling pathway
IL17 signaling y % | ST L6 AGE-RAGE signaling
pathway = E X4 /-~ vpathway in diabetic
REN /[ C7 < VEGEA complications

1].C6 K/~ CBPNN

EGFR tyrosing /\ Cs X “:” Cc1 -JAPP
kinase inhibitorMPOL/1V | /277y \

resistance AY\ ca T C2

O\ Intestinal immune
* network for IgA

V) 2 production
MMPY— €3 X CLI2
PI3K-Akt signaling V' ALBV ACE //\\Renin-angiotensin system
pathway \ 1

A A

£X P
Renin secretion  Cytokine-cytokine
receptor interaction

CI-¥iIERR: C2-L-EMR: C3-FastliifR: C4-4ERT-2; C5-5*
Wit e 3 Co-#i B % -3-0-5-D-(6"-0-1A k) MW CT-K =
1; C8-1LZEM-3-0-4-D-(6"-0-4 k) WIE ML
Cl-neochlorogenic acid; C2-L-tryptophan; C3-cryptochlorogenic
acid; C4-vicenin-2; C5-isoquercetin; C6-quercetin-3-O-B-D-(6"-O-
malonyl) glucoside; C7-astragalin; C8-kaempferol-3-O-B-D-(6"-O-
malonyl) glucoside.
8  “HHERRSY-KXEEEES-KHEIEER” ML
Fig.8 “Characteristic component-key target-key

pathway” network

35 rFXEE

N T B E OB B AT 25 R TSR, SR
Discovery studio 2016 #H X 57 1% Hi 38 70 1% 0
Iy A% A S5 HEAT “LibDock” 20 F-%H%.
351 &AL 73l A PubChem A1 PDB
B EEREUL &4 (BeAA) ) SDF 4% 3SR L
i 3D HEOE AL . KA Discovery
Studio 2016 ¥ X K7 FH#E R B 2 AW T i T
WhEE, EKBRFTE KT, BRI, EE
BT It WEdEh s SREBUN T2 A
ME, IE, Winig.
352 T XERMARR A REMERAE KHEAR 3D
SER IR SR O A B, T 43 R R 1 5 A AN SR P A
gif i T IiAb L, W Discovery studio 2016 [1]3%)
i wZME (RMSD) <02 nm (% 6), ML Z
Ji R TSR3,
353 I TRHEG R S EESE  WLE
9, L-OAMR. RER. B R, X725
MMP9 5t 15 5y e, 5 L6 S A5 40 e i (1 A 43

=3 XBREBIRINSH
Table 3 Topology parameters of key pathways

KB hihotE WREEE O ERE ROES
cytokine-cytokine receptor interaction 0.088 5 0.3553 3 =&
intestinal immune network for IgA production 0.088 5 0.3553 3 =&
PI3K-Akt signaling pathway 0.0356 0.3293 3 &
AGE-RAGE signaling pathway in diabetic complications 0.0113 0.306 8 2 4
TNF signaling pathway 0.153 5 0.3750 2 4
IL17 signaling pathway 0.153 5 0.3750 2 5
C-type lectin receptor signaling pathway 0.018 4 0.3214 2 5
EGFR tyrosine kinase inhibitor resistance 0.0113 0.306 8 2 5
Renin secretion 0.000 9 0.2015 2 &
Renin-angiotensin system 0.000 9 0.201 5 2 i

R4 XEESNIBINEE
Table 4 Topology parameters of key targets
40 R A ARV R EEREE 0
IL6 0.468 8 0.409 1 10 2
IL2 0.2348 0.321 4 9 K&
VEGFA 0.043 0 0.2755 6 &
MMP9 0.4313 0.3649 4 &
CXCL12 0.1497 0.346 2 4 =
REN 0.069 8 0.2455 3 @
ACE 0.069 8 0.245 5 3 4
APP 0.014 2 0.254 7 2 i
MPO 0.000 0 0.236 8 1 4
ALB 0.000 0 0.236 8 1 5
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Table 5 Topology parameters of key components

J5y ALt AR RE EEE KOS
L& (C2) 03856 0.306 8 5 2
FatER (C3) 0.1299 0.3293 3 po
TR (C5) 0.0356 0.3293 3 po
BRT2 (CH 0.0356 0.3293 3 po
MEER (CD 0.0185 0.2647 2 po
YREH (CD 0.0059 0.259 6 2 &
1l Z2/)-3-0-B-D-(6"- 0.000 0 0.2455 1 &

O-TN_Tk) Hi%ihk

# (C®)

1t B2 %-3-0-B-D-(6"- 0.000 0 0.2455 1 &

O-N M) Hi%ihk

H (C6)

#*6 HAEEMNARKEE
Table 6 Specific information on target proteins
s meen "™ mmK RMSDm
IL6 interleukin 6 7XBB  B6V 0.766 8
IL2 interleukin 2 IM48  FRG 1.1538
MMP9  matrix metall- 20W1 TMR 1.268 5
opeptidase 9

a2

L-t 5 FR-MMP9 gi)‘
&
RSk EIR-MMP9 “\\ﬁ
- ,J

Fb R -MMP9 %{ﬁ\ :

a

iR R-IL6

RS 3R, 5 IL-2 WA O s My R AER T
-2, 5 MMP9 X245 50 B i o) e Fa e iR . 5
ARG, ELERIRT 89.880 77, Ut HABEAI{%
1) Q-Markers 15 =i fif MiUAE A S HEHE i RE RS AT 0
o B )% o

Fa 35 B o B ) 8 R AT AT AL,
& 10. MMP9 i 5 Lt/ . Fa%t s . Sl i 2

|150

140

AR 130

111.938 L-B%%R 130
110
100

paER 9

102.992

130.158 101.237

133.151 101.482  134.891 SHfith%
116.094 115.492 -éﬁ%?-z
IL6 L2 MMP9

9 STFIHEEBHRE

Fig.9 Heat map of molecular docking score

Interactions

I conventional hydrogen bond
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e 0O
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o @ .
Interactions
Y -\g}\r i ™8 conventional hydrogen bond
sr@i‘. L carbon hydrogen bond
e ““" [ Pialkyl

Interactions

i conventional hydrogen bond
[Icarbon hydrogen bond

mm unfavorable donor-donor
1 Pialkyl

o Interactions

muconventional hydrogen bond
, ™ Imetal-acceptor
mmunfavorable donor-donor
=Pi-Pi stacke
#9Pi-Pi T-shaped
A W ) IPi alkyl

Interactions
[ conventional hydrogen bond
[“Icarbon hydrogen bond

’ 1 o : ‘t', ’; A
v 4 { B i TR e ”
‘iiiEa gég:\ a > yl:iiééiéé;§7*< z¢%§§??{)‘
. (Mﬁ. J :
YR T -2-1L2 \

10 SFIHRERNATRML

Fig. 10 Visualization of molecular docking results

[1Pi alkyl

RAMEAEH, 5 L-OZ RO MEEEH T 1%
o E B (LEU) 418, MEEMR (TYR)D 420, HA
ZAE (MET) 422, DL n-Alkyl /EF T HAR 4= 5
(VAL) 398, LA m-m T-shaped #H F.1EH] T k%
TYR4423, VL n-m Stacked X Unfavorable Donor-
Donor /£ T HARFEARR (HIS) 401; SFR4EH
PR DL A E T AR BRI 2 R (ALA D417 AT 189,

BEFR (GLU) 16, LEU 188, PUREEEH THE
2 (PRO) 421. LEU 187, Ll n-Alkyl fFF T 5%
% LEU 418; MMP9 5 =i iz 22 DL s B E T
HBR IS E WM (GLN) 402, ALA 189, LEU 188.
TYR 423, DAEESE/EH T HEkH: PRO 421, HIS
411, DL m-Alkyl 7EH T H 5k & VAL 398, LA
Unfavorable Acceptor-Acceptor {EHFHi%3E ALA
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189.

IL-6 7] 5 M s RO AEA EAEF, DA LA B
VR T HARF 2R (SER) 368, KA R (ASP)
318. GLN369. TYR 159, LA Metal-Acceptor {FH
T&BE (MG) 602, UL n-n Stacked fFH Tk
TYR 159, LA n-n T-shaped /EFH TR N AR (PHE)
372, HIS 160, LA m-Alkyl 18 T HARIE 7 r s i
(ILE) 336. PRO 322.

IL-2 AT 54872 RAEMBEAER, Diwia s
ERTHE R (ARG) 38, 7548 (THR) 41, LA
TR SR TR (LYS) 35, ALA 73, L m-Alkyl
ER T LEU 72. DA ERg5REW, BORMAZRER Q-
Markers == ZAKH T A8 kAR n-Alkyl. nt-
7 Stacked m-m T-shaped 5515 Z LB SE L 7= A2 AH FLAE
F, BTS2 E S  I TURE S8 0 A R 401X %

4 Q-Markers BY & EE
4.1 STERSIARASIE
A “2.17 T,
42 HiXRARNSIE
6] “2.27 T,
43 FEFER
431 MK ARFLE  STHORM LN I
(1) 6 AN By JEAT & il el ik 2 oy & il e, xf
15 $HBA AT HE A T B )

B“2.17 Dl FHaRRIR . L-BRIR. 46K T-2.
SR ERTE& 05,0 10 1. 0.5, 0.5 mL €
A3 SmL, 133 EIE SN 264, 29.6. 23.8.
24.8. 24.6 png/mL IR A IR SIEW, 2 Bk % &
HUJR A 18 VAR 051 0.8+ 1. 2mL B4 % 2mL.
o3 kG B R S R AR 1. 2 mL @A 2
mL. HEFE 5L, ArIf T RE S AL,
Hit s B U BRI N 380 pg/mL HIRE SR JE R X R St VA
0.1, 02+ 1. 1.2, 1.5, 2mL, 4rHlERF] 2 mL.
HEFE SuL, MT IR T R RS, IRER, B
SRR LR FRRERRR . 4R T2 Bt &R
AT HIE 0.033~1.320, 0.037~0.740, 0.030~
0.595, 0.030~0.595, 0.031~1.240, 0.031~1.230 pug
NSRS RIFEIZE R R, 2otk [ 77 R4y
AN y=1 099 323.26 x—13 922.33, y=998 312 x—
389.13. y=129 927 x—16 015. y=1 424 745.62
x—10780.61. y=2726799.27 x—25481.72, y=
2373 532.70 x—5592.42, 2¥)=0.999 6.

432 FEE RIS RS RREUEUR I 256 R K

(Y10, it 4 506, % “2.27 WK il aht i
W, % “2.37 TR i 2B S RE 6 Ik, 103k
WETHIAN, TR R LR 6 Fhsisr g AR K RSD.
SRR, 6 Ml s gAY RSD 34 <<3.0%, K
AXEAG T R AT o
433 FEMERL R RR OB 26 R R
(Y10, i 4 50), % “2.27 Wi F &SR s,
EFIRACE 0. 2. 4. 8. 10, 24h, % “23” WK
(L 25 AR AT I, e SR TIAN, THEA R R
6 Tl I TEIAR ) RSD. 455 EoR, 6 i
U THI AN RSD 34<<3.0%, FKIMLKGEHAE 24 h I
et RIT.
434 HEEMHRAE FREFE—HEAN AR (Y10,
i 4S5 64y, 1% “2.27 TR 7 EFATHI R
MIRTR 6 13, F% “2.37 TR s &R AT I E
ORI R, AR 3] iR 6 Rl /& 21 RSD.
SRR, 6 PPl & B RSD $1<3.0%, FKHZ
TEBEEER .
435 NFEREICEIRTE A B PR OB 25 4
K (Y10, 4 55 0.1 g, 3564, FBEESM
N 100% X IR o 42 “2.27 TR 535 AT 14 6 43
PR VA, %237 TR E R SR A SR 6 IR
TORIEMER, THEAAR EER 6 By mi R 1)
RSD. RGN, HaEiR. L-OEMR. FRERR.
K72 mM R LRTEE R IAE RN
S AITE 98.75%+ 101.70%+ 101.42% . 97.88% -
101.48%- 100.97%, RSD 43 5124 2.9%- 2.5%- 2.6%-
2.9%- 2.3%- 2.8%, ¥J<3.0%, FMH 6 RN
FEESCREE R R, UEBHZ VAT BRI
6 Tl B B E
4.4 15 #AMNS RS ESENE
IO 250 S e 5, 12 “2.27 TR AR %
B IR T e, THEBOR I 254 6
SR (IBR/K ) U4, g5 5R LR 11, 15 $ibk
KRR R R . LR PR R IR. 4ER T -
2 M R VR R R R B i 5.81.
1.91.2.23.0.94. 6.59.2.91 mg/g, RSD 4355 9.2%-
19.7% 10.9%-. 7.6%- 9.4%. 12.0%.
5 g
5.1 Q-Markers F#] £ #iE—HPLC $FEEIE
FEHERRE i ) £ 7 T, ARSI ARIRE 52 T 42
Bor=0 Ok, A, JREER K. HIEE,
L T AN [ E A9 1R B B 7RV« H T[] (30 60
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Fig. 11 Contents of main components in MOLs

90 min), VAEIBIEEE . m N A T ESHIRIR,
BATAE T BRI LR R IO

TECTE T TR RS T, ARSI IR %2
T ANF R S i [Phenomenex Luna Cis (2) 100A
it H: (250 mm X 4.6 mm, 5 um). Diamonsil Cis
BIEFE (250 mmX 4.6 mm, 5um). Kromasil 100-5-
Cis i A (250 mm X 46 mm, 5 pm) X
WelchXtimate Cs €34+ (250 mm X 4.6 mm, 5 pm)].
ANFEREIAHA R (ZBE-0.5%FER/K. HEE-0.5%F
FRIK -0 1% ERIK . Z.15-0.5%BERR KD UL KA
MK (254, 280 305, 330 350nm), LAk
. mpPE. EEATEESEIRR, AT
T BRI € 3 B SR A
52 LUAMAEERASMER Q-Markers Hif—W
WHBZAR

R4 HPLC HFAE B i 1Y) 8 ANRAE i 29
VAR —EMBEEEH. AR ERE, GRRE
YA BB A SIS 2 mT DURFERRRIER, X
AIRE R R Y LR S 2 ner, HAWH =Y
S-FR O R N, AT I 300 8 B 75 oK Ik
DR B 0T, S R L 3,5- W e 4 7
TR AN 3,4,5- = Wi It 45 7 IR 5 Wi e 7k 2 7 R 2R R
3R] DL e A A DG 25 DT 1 2R 08 R 45 B T
PERIUOl, gk IR T Re il e e 2 5 2 Fh 4 i
FEokIFEALN LAY BEBREXE o
( peroxisome proliferator-activated receptor o ,
PPARa) FIH X 5244 o (liver X receptor o, LXRa)
(1) 2 15 R 30 g S AU i U171, B Je ek gk b ik
A BE TE s 2K y2 (peroxisome proliferator-
activated receptor y2, PPARY2) HIZRIAR T
F «B (nuclear factor-kB, NF-xB) 15 5 il i {38

JIES R R TES JrE A O AR ZE LS, AT BRI TR
7 RNA-34 (miR-34), 3 00 i i 7 — A% AF
TR A4 3t P 0 22 T T/ — 9l TR I A4 3 11 B 1 L g
( sirtuin  1/AMP-activated protein kinase
SIRT1/AMPK) 4%, M ek 48 JHHE i o AR R 101,
T 2 R 3BT 4 DR R 25 2 i TR TR 1 A Rl 7= A 200,
AT T 0k 2450 35 v JI TLRE 1 B AT — 5 DI AR . e R 3%
YK T2 Wit R -3-0-B-D-(6"-O0-17 1) Hi % b
H. BRI 1L EHy-3-0-B-D-(6"-0-15 k) #i
EPET R TR . AR, R
BG4y T 3 B v B Al T L I s Pk A Bl 12
38 0 AR [ B2 1 305 1§32, R4 R HDL-C X ifil 2% K
A JE 4 231 ] I ) 375 B e A 5700 i ml ol o PR AR
I35 R ot o A, ek b KBRS 2% BE IR 2R
FH (oxidized low density lipoprotein, ox-LDL) []
P&, SRARFEIRYT & s ME I 1E A .

TESLFEAE b, R 4% 24 B 2 L 15 31 xr A
R035 4, &40t PPI & A HAE )2 MCODE HH 43 #
33 10 KSR &5 (ALB. IL6. VEGFA . MMP9,
ACE. REN. MPO. CXCLI12. IL2. APP). Hr,
IL-6. MMP9 %5 % i Rl (1) B0 o] BLdE i 5 5 i
I T T R 5 S P ) S8 R T e A Y 1 388 oA T v
Ag/K-F122-241, L2, ACE. MPO™], VEGFA 5 & fl§
HILARE K 2k 585 4 A0 A4, 35 U AH 5G 12324, ALB J2 B fig
AR I AE M br R0, M CXCL12 AIfE N
B Jok 585 B EE AL 51 A6 Y o J0 0L 95 H) — A A=
FrEPRT . B R - R K R Rl G 9T B)
Ik s AR A K 1A I g B A — 5 B P R4 FH 28

N T FRRAG SIS R OB SR, BT T
KEGG 1 ¥E & 47 t, ik th BRHHGIT i UAE
(1) 3 %A% 0iEEE . mRIRE BN AR RE
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i S5, AHE DN A AT i 3 5 U 5 4 A IR -4 i [
T AAHEAE ) (et R 1, #0428 X IL-
2. IL-6 SFRREFRIEFTRAEHE2D, ;24 IgA
() i3 G B I 2% (25 R AEBT R AE AT 7T e -5k
b IgA R 43 A 5B | PI3K-Akt 15 5 B @ L 52
MW ALY E M5 = FE S (mechanistic target of
rapamycin complex 1, mTORC1) F1JH [l B8 55 o

i 58 M (sterol-regulatory element binding protein,

SREBP ) B A% 1 1R AU 120155 > s 44 1 ifn i AR FH o
e A “RPAE BT - R PR R A - BRI )
28 ST E NSNS E, R RET T, R T
5~ Q-Markers CGHT2gJRIR . L-(0Z R FRZr L |
SRR 4ERT-2),
5.3 Q-Markers B9 H RN 534
FETHAERBE) OPLS-DA 7riré iR, 4E%
T2 SR BRERIR. B RR . LR IR &
s 3N o N il 2 N P L e S 62y 7 9/ o )
JURRRE o & i HAROE , 76 Q-Marker AT
[F, PREHATHBE AR, PAE 5 A= 2
SR PR N2 B 7K B R AT B i A i
G2t R IR L-BRA IR REREIR. 48R -2 Sl
B g B AR W 25 bF B K R B R 3R 0 R
34.37% ~63.83% . 62.43% ~ 115.94% . 64.65% ~
120.06%-+ 56.98%~105.82%-+ 37.46%~69.57%),
HUAE 5 AN Eor 35 RELE IMLTE B2 ks H Jir A BlA
WrEl1s3234, F54 Q-Marker (4% 38 5 iR M -
FEULEERE |, @ISR TCMSP W3k 34 B A 43
MR, SRER, HgER. L-AZKR. Bst
JRBR . metl B a. 4K T2 /0 AE 34 4. 3. 550 8
Fheh 25 A2 e, BRI AL, J3ok 4 PRl £ H
fl R 2 R AEAE RS, FF6 Q-Marker [URFE 1, #EIX
¥ 3R 4 Bl N BRI I BT B AR . (H2
IS M = RS R, M S AN
BRE, Fel R AEBORM BT 5 0 b e T H A
By, BRI AN N BRI (1) JiT B 45 4B A
BRI & &R AR K&
R, MIXLLR s XA B EWABEEE. 5
i, PR SR B A B A R £ B,
DRI A e R 2 AR 7 B & B, HEDH W] e A2
MR G VE F B S B 2R R o (RIS, ik
P 2 T RIS A ATLIR 1 73 T LUIE e 5 R AT AH o¢
DR R R R R VR RS folan, ek )R g T
fRETUTZE5ZMARNESEIFERN

PPAR« A LXRa IR R 508 i o A QB 171, B
e LR/ > PPARY2 F3I5 1 NF-kB 15 5 i B 205
JIESJREMIE B A S0 B A U 28 LS, e mT g a1
miR-34, G SIRTI/AMPK 3& 1%, M ik g
JRAR RN, TERIERR . W aR R RS 2 B 5 SR R R AR
WP B AR0 AL, R ARG R
R I SRR ] LUATE MR VER], X BE2
P L R S i, AR =) -2 (i
gEpn'ae:yl VNI EGHIE -2 b RN R RV -
NHHUSY, AW FUE5 & SCIR I8 1 X 2% 24 B 24E
AL 5 AN A5 Q-Marker A RME, (A HE
MK 5 A BRI BR M 2% B RA B2
ZGHAER], WRERA M EEM, B E Q-
Marker FJBECAR & BEPE . J524E, RS0 A BC AL
EHEMIATH PR R &b, SE L ARTEH
NS B WA 2% 2 B2 e i R, B 2R IR R
LR R, AR 4ERT-2 X 5
AT AE B I Q-Markers.

Zi b, AWTFIETRAERIE AL B, a2l
PR SEEM ., L Q-Marker 1
JEN R, WIEPHE SRR L-OE R Rt
B2 SRR . 4R T2 AT BRI T T IR e
it Q-Markers, NENZBHAM 5 PFHRAESR
HEAESH . [N, ABFRR T HOARIG)T FfiR i
RERIZG R S AE BOVE FHATLA, FREUSBAC I ) 22
BT HTER RS L-EER. RS TR, 4
K72 SR ReiEIdE R T ALB. IL6. VEGFA Z5#E ki
RSN 240 [0 B -4 RS2 A4 ELAE P42 TgA HY
Jii G 4% . PI3K/Akt {5 5k LUR 3 I i g 18
s RN ARE SRt — 2 R B AR . TR
WA v R IUAE DN 22 G AR EL WM RV, A TT Tl
M2 Q-Markers 1 75 EE3E— DI HAAR A IR
YIREEZ R R TE, T2k, 25
LG TR, J9EE T m IR MURE A B i Q-
Markers ARiHER) TR BRI 750
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