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Analysis of pharmacodynamic substances and quality markers of classic formula
Guangzao Sanwei Decoction in treating coronary heart disease based on UPLC-
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Abstract: Objective To analyze and identify the chemical components of the classic prescription Guangzao Sanwei Decoction based
on UPLC-MS/MS technology, predict its quality markers (Q-Markers) for the treatment of coronary heart disease (CHD) using network
pharmacology, and establish a corresponding content determination method. Methods The chemical components of Guangzao Sanwei
Decoction were analyzed using UPLC-Q-Exactive Orbitrap-MS/MS technology. The corresponding targets of the chemical
components were predicted through the traditional Chinese medicine systems pharmacology database and analysis platform (TCMSP),
and the CHD-related targets were obtained from the PubChem database. The core targets and related pathways were analyzed using
the STRING and DAVID databases, and a “Chinese herbal formula-component-target-disease” network was constructed using
Cytoscape 3.10.1. The effective components were screened based on the degree value. Potential Q-Markers were predicted in

combination with the “five principles” of Q-Markers, and a multi-index HPLC content determination method was established. Results

ks HEA: 2025-11-10
EemH: EEXERREESHFERSIESTIE (82104349; 82374038); VL4 hEHRH K BRI EHE (MS2023179)
TEEEN: BAOK (1974, 5, Wid, BIZER, W75 m 45 Ess] 5= 0 % . E-mail: 530508207@qq.com



498 - F49EFE2H 202605F2H %¥ry34ak £ Drug Evaluation Research Vol. 49 No. 2  February 2026

Through self-built database matching and comparison with reference substances, 76 chemical components were identified in Guangzao
Sanwei Decoction, including 26 flavonoids, 15 organic acids, eight alkaloids, six coumarins, four terpenoids, and 17 other compounds.
Network pharmacology analysis showed that the effective components of Guangzao Sanwei Decoction were mainly flavonoids,
alkaloids, and organic acids, which mainly acted on core targets such as glyceraldehyde-3-phosphate dehydrogenase (GAPDH), tumor
necrosis factor (TNF), B-cell lymphoma-2 protein (BCL2), estrogen receptor 1 (ESR1), and cyclooxygenase-2 (PTGS2), and exerted
anti-CHD effects by regulating the phosphatidylinositol 3-kinase (PI3K)-protein kinase B (Akt) and mitogen-activated protein kinase
(MAPK) signaling pathways. Matrine, sophoridine, gallic acid, vanillic acid, and rutin were selected as potential Q-Markers, and the
established multi-index HPLC content determination method was accurate and simple. Conclusion This study initially clarified the
material basis of the therapeutic effect of Guangzao Sanwei Decoction on CHD, screened potential Q-Markers, and provided a scientific
basis for the rational clinical application and quality control of this formula.

Key words: Guangzao Sanwei Decoction; UPLC-MS/MS; network pharmacology; pharmacodynamic substances; quality marker;

matrine; sophoridine; gallic acid; vanillic acid; rutin
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Table 1 Origin information of Guangzao Sanwei Decoction compatibility medicinal materials
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Fig. 1 Total ion chromatogram of Guangzao Sanwei Decoction in positive (A) and negative (B) ionization mode
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Table 2 Information on chemical components of Guangzao Sanwei Decoction
J¥ N , : m/z R . N
g WAV IR min TR samE | BSt (<109 T w R
1 Him CeH140s 058 1810718 1810716 N -092 1490455. 1010244 O Z. K
2 MR CsHsN20 072 1230552 1230552 P 031 960444, 800495 o z
3 D-(O-=E CrH1206 081 1910561  191.0560 N -050 87.0088. 1110088. Or Z
T 1290194, 1730096
4 IKI C7H1sNO3 084 1441019 1441017 P -125 840808, 1020550 Al Z
5 FHR CrH100s 087 1730456 1730455 N 037 830503. 930346. or K
111.0883. 137.0245
6 LR CoH11NO3 088 1820812 1820811 N —047 1360757. 1230441 O Z. S
7 B C4Hs04 089 1150037 1150037 N -0.16 71.0138. 87.0088 Oor S. K
8 IriER CeHzO7 106 1910198 1910197 N —-040 111.0088. 870088 Or Z
9 N-FHEEE  CpHsN0 107 2051336 2051334 P -094 1080808 . 1460600 Al S
1e54
10 JiEtr CioH13N504 111 2681040 2681038 P 067 1190350. 1360617 O Z
11 EETE  CiHéOs 116 1690142  169.0141 N -062 1070138, 1250244 Or Z.S
K
12 Rt CaaH202 119 7830675 7830674 N -014 4200241, 6030042 O K
13 L-FNERE  CoHuNO: 142 1660862  166.0860 P -139 1030541, 1200807. O  Z.
131.0489. 1490595 S. K
14 5-FHIEE CeHsOs 145 1270390 1270388 P -131 810335, 1090284 O Z
e
15 HWHH CisHuN20 157 2491962 2491959 P -112 1481121, 1761070 Al S
16 BLEh CisH2N20 157 2491962 2491959 P -112 1120757. 2181539 Al S
17 FREHC CisH2N20 174 2471805 2471802 -1.21 1361116, 1481120, Al S
1501278, 1761069,
245633
18 ARG CisHuN202 219 2631754 2631751 P -099 1501277, 1951492 Al S
19 FHESH  CisHaN20, 238 2651910 2651907 P -130 2051335, 1481121 Al S
20 JE)LEE C7HsOs 296 1390389  139.0386 N —241 930335, 111.0441 o z
21 L CuHN202 325 2050972 2050075 P 158 1180651. 1460600 O Z
22 EETR CgHgOs 38 1850445 1850443 N -083 1070128, 1260312 Or Z. K
g
23 (H)-JLAE CisHuOs 414 2890717 2890716 N 047 1250244, 1000295 Fl Z
KEW)
24 JIHEE CisH1406 414 2890717 2890716 N 047 2450819, 1090295 Fl Z
25 SRR Ci6H100 428 3530878 3530879 N 014 1610244, 1910561 Or Z.
S. K
26 EHHER CsHsOs 478 1690496  169.0494 N -096 1250597. 93.0335 o z
27 e CoHgO4 501 181.0495  181.0495 P -006 1170335, 1350441 Or Z. S
28 FEEEE CsHs0s 628 1530546  153.0545 P 056 1260675, 940413 O Z
29 FILFHE"  CuisHuOs 6.33 2890717  289.0720 N 101 2450819, 1090295 Fl Z
30 FTERIT CorHzO1s 647 6330734 6330738 N 071 4630518, 3009990 O K
31 EEEER CaHs0z 651 9510745  951.0734 N -115 3009990. 6130471 Fl K
R WERER CisH1s09 696 3551024 3551023 N 027 1170335, 1630390 Or Z. S
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l5g N N ) m/z BT A S x

g HE Tl Tl s B (xa09) R
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35 BEMIHEF  CisH200 778 3911246 3911249 N 0.76 1650557, 1390401 Te Z

36 B CioH1004 806 1930506  193.0504 N -103 1340373, 1780272 Or Z

37 REAERE CooH24NOs 865 3421700 3421697 P 079 2370910, 2971121 Al K

38 AR CatH2001 875 4310983  431.09 6 N -399 2390714, 3110561 Fl Z

39 58H-1-P0 CioHuO: 888 1630754  163.0752 P —-092 107.0491. 1350804 Co Z
el

40 5, 7- 73 CioHeOs 899 1930495  193.0494 P 076 1370597. 1030542 Co Z
4-HIEE
=

41 e CuHeO0s 899 3030135  303.0132 N -108 2010182, 2750186 Or Z. K

42 KR C7Hs02 909 1230411  123.0439 N -1.30 960570, 820777 o K

443 HTT C2rH0016 917 6111606 6111598 N -1.32  3030499. 3450605 Fl @ zZ.

S. K

44 GHRT CaHxOn 919 4651028 4651028 N 007 3030499, 2290495 FI Z

45 TR CaHeOx 928 9551058  955.1061 N 034 3370201, 4650675 Or K

46 XFREOEH CgHeOs 942 1530546  153.0545 P 076 1210284, 1000648 O Z
1% Fs

47 REEH CaaHaOn 943 4470933  447.0934 N 030 151.0039. 2850432 Fl K

48 YukbAIF C21H20010 954 4331129 4331126 P 072 2710601, 2150703 Fl S

49 F 8 CoH1604 991 1870976  187.0976 N 0 1250972, 970659  Or K

50 KM CsH3sO 1023 1210647  121.0647 P 039 930699, 79.0542 o z

51 AU CaH20u 1038 4470933  447.0929 N 086 2840326, 2270350 Fl Z

52 4-HEHK  CaHeO2 1039 1370597  137.0595 P -158 1000648, 940413 O Z
R

53 &N CuiH004 1048 2070652  207.0651 P 068 1510754, 1790703 Co Z

54 ot CisH00s 1051 3170303  317.0303 P 004 1789986, 1510037 Fl Z

55  EHHEEZ CioH004 1108 1950652 1950650 P 088 1250597, 1530546 O Z
[l

56 7-FEIEE  CuoHsOs 11.76 1770546  177.0545 P -0.83 121.0648. 1490597 Co Z
EF3

57 KEHIT CisH1004 1194 2550652  255.0664 N 465 1990754, 2270703 Fl S

58 RBEHE"  CisHiOs 1269 2850404 2850404 N -008 1510037, 1330295 FI Z. S

59  FrigEhE CuH1004 1281 2070652  207.0649 P -157 1510754, 1790703 Co Z

60 HHEE" CisH120s 1307 2710611  271.0612 N 018 1510037, 1190502 FI Z. S

61 B CisH1004 1308 2550652  255.0652 N -0.02 1530182, 2310652 Fl Z

62 HIER CisH1004 1308 2550652  255.0652 P -002 1530699, 1990390 O S
R

63 MitEE" CisH07 1321 3010354 3010351 N 084 1510037, 1190502 Fl Z. K

64 (LZEm CisH100s 1323 2850405  285.0404 N -030 151.0037. 2290506 FI Z

65 EAlAHE  CasHsOuw 1338 6954012  695.4012 N 006 4873429, 4693323 Te K

66 TUWIER{E  CieHiOs 1372 269.0808  269.0807 N 056 1180413, 2130910 Fl S

67 JRbRE CisH100s 1402 2690456  269.0456 N 005 2010557, 2410506 Fl S
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68 HEME CisH120s5 1403 2850757  285.0757 N -013 1510389, 1230440. FI S
1750390 Fl

3551540  355.1538 P 062 2010546, 2420574

69 RIEJEE CotH20s 1403 2850757 2850757 N 013 2570808, 2990914 Fl S

70  ENIFRER Ci6H120s 1403 3551540  355.1538 P -062 1510389, 1230440. Fl S
1750390

71 HRE Cz1H20s 1403 3150511 3150511 N 008  1790339. 2570808 Fl S

72 REAR  CaH20rw 1511 4231813 4231812 P -023 3000276, 1510037 Fl Z.S

73 ESHMEF  CasHaOs 16.77 2331536 2331534 P -0.72  2611496. 3131445 FlI S

4 FRAARE CisHx02 1771 1911067  191.1066 N -056 1591168, 1871481 Fl Z

[l
75 EANEE C1oHu02 1812 4392115 4392115 P -008  1631117. 1490597 O S
76 S CasHx0s 18.34 1810718 1810716 N -092  3031591. 1790339 FI S

N-fU P [M—H]; P-1E& PR [M+H]; *- S50 RS Lot FISEERZE; Te-hiZs; ALEWISS; O-AHLERZS: O-HAhZ; Co-FmERI;

Z TR S-S KATT

N-negative mode [M—H]"; P-positive mode [M+H]*; *-compare with reference substance; Fl-flavonoids; Te-terpenoids; Al-alkaloids; Or-organic acids;

O-others; Co-coumarins; Z-C. axillaris; S-S. flavescens K-T. chebula.
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Fig. 2 Pie chart of relative content of chemical constituents in Guangzao Sanwei Decoction under positive (A) and negative

(B) ion modes
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WA, HAMREILE 6.

2.1.9 ZEEMH WP RMERIE LAY 10 18
B PR — s s, T 1,11 min H3LHE
ST B T m/z 268.103 79, HEW 4 TR A
Ci1oH1i3NsO4o BEE - FREE N-FEEFHAL KSR, I
%10 TH%HE, e im/z 136.061 68 [M~+H—CsHgO4]*
e B, SRENTTHdE—B IR, £% NH; 7
T, A miz 119.034 99 [M~+H—CsHsO4—NH; |
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Fig. 6 Mass spectrometric fragmentation pattern of L-

phenylalanine
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Fig. 7 Mass Spectrometric Fragmentation Pattern of

Adenosine

22 MKAEFHR

220 JUREBRG O ATI K “2.147 BUT
BERTREIRG 76 MU RIANR Y RS2
HEHWEES 5 HFE (TCMSP, hitp:/
temspw.com), & & HRGZAEDFIHE (OB) fH=
30%, ZiVIAHEE (DL) {H=0.18, FREUFF& %A+
(1) 56 AN PR RO T FE AR FHEE A, R Excel MR
SO AT RE, RS 350 MEEWEE A
2.2.2 CHD #ExifRHt @i Pubchem #(#--&
Chttps://pubchem.ncbi.nlm.nih.gov/.), LA “coronary
heart disease” NG Z 1A, R R IFHEE 0095 48
FAEE, MH Excel MERESZ T kT XHE, L
AT 2 158 AR R AL A

223 “Hr-RERAT MEBME KA
Venny2.1.0 7£2k°F & (https://bioinfogp.cnb.csic.es/
tools/venny/ ) XTI BRI R R S CHD B
WA, 2l b & e R R BE s i = LA (&
8), JLIRMF 139 ANATHEHL T

JAR =R CHD

8 I'E=ZMRAHETEMSS CHD HRXELLFEE
Fig. 8 Venn diagram of intersection targets of main

components of Guangzao Sanwei Decoction and CHD

224 O SHIEREES T CREEIN 139 4
THEHE 5 S\ STRING (https://string-db.org/) % 122
MR R-E A AR EAER (PPD M4 (] 9-A).
¥ PPT MM L TSV AT H, HEA
Cytoscape 3.10.1 HEATHHINSHUR ik . 45 R BomH
s -3 R B U (GAPDHD . IR AL 7 (TNF)
B k-2 | EH (BCL2). MEEZEZIA 1
(ESR1). M4 fLHE-2 (PTGS2) EAEA R EH
B EREE, 2R =iz T CHD M (E
F#E S (E 9-B). @tk LGk i e i fE v
GAPDH )5 %i%iii RE SR AR B R,
LR AR € Lyl DS [ i e B w4 19511
i % GAPDH ik, AIHaE F g J b Zehifk
0, ks O NN SO ETh RENS). TNF

e —FEA Z MR RABEE T, BHIRREN,
TNF 25 20 ORI 5 10 5O )N, ] BARZ I
CHD W& J&. 41 T 5 2 o i 8 5% LA
CHD fRAA R, BCL2 FELIMIE Tt k3545 5t
YERRY, 5 CHD M B EAEC. ESRI A MM
e PUBlBkEEALBERERELL . DU P SO ILET
AL AN I LB AN A TR B E Y,
PTGS2 BuE = ARSI E2 (PGEy) 51 K41
T BB el BN 5 — R A4S 5
& FiER, R/ RS, 9k 2R3
fik&E A HER2,
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Fig. 9 Core targets and core pathways analysis of Guangzao Sanwei Decoction
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LT aE R R =K7Y CHD 3 B9 K@
SEAS S M. BEERULEE 3 BEF (PI3K) -2K M I
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G SAET AR BRI R, /8 CHD KRS K
Je& r TR R SR A E ),

225 IiUariRiik 18 Cytoscape 3.10.1 34,
WEMMAN, BEEBEIE 0.7, i “hET5-
A2 R FTEE R 7 28 18], 3634 203 A
TR, 1381 234 (10D HRHE LR R/ N RHE Mk

 TNKSAKRAC 4
P o N,

PIKIR
AKRIC]
o,

m“"%mm )

Sy UERBEATHET 4 S R B R S A i e LR
. BILER. (D ILERKEW. Bodifr. LR
AT, BIRER S W E TR D-()-ZE TR
FEER . FRIR. FER, WSS
RO S0 MRER. AT SIS RN
#IRYT CHD B EZEZ U857 -

El 10 [ERZIKAS CHD By “hHEFH-M-BR-Kis" WEE

Fig. 10 Network diagram of “Traditional Chinese Medicine Compound-Chemical Constituents-Action Targets-Disease” for

Guangzao Sanwei Decoction and CHD

2.3 [EZ=IKi%H Q-Marker Tl

T Q-Marker 1 T 5 7 CH M L R 1
fEih SR FOAAES . wl M), AW FUIHIEE
TR/ =07 i E  H IEE Q-Marker. AR
PRI TR S, J LS R AT A R ) A S RORE
NG, B LA N R AR 5 O AR A 200 FEEIR AL
AP0 BURIER, AT O AR ) e P
BT SR A B P 4L . OGRS Rt
RI, BEA AN VAT HIIRTE, I8 %6 M4
B, SHRAZUKIMES0, BLE i R A Bl O HRA
TEVECY BB TR HER AT BN RARTUE
A, Al R DPPH H HAEB2,  H6 o i S
HABAERITIEBY . 256 W2 245 152504 5 S0k
WS R, FIE LR FEERR . w20, e
BETR. HFHERA T RS Q-Marker A %1
JE 0.

JEid HERB %4 7 (http:/herb.ac.cn/v2/) %
PR, ERER: JLRR. FERKR.

S FRE. WE TR, &FER. &1 90010
F 26, 27. 22, 13. 308, 29. 291 Fhzhkfrh, Hrh,
LB FER. B0, ME LA R H At
AR, FFAEREAE RN RERE TR
ST Ava B, AE M 4 245 B2 TR i os —
HRE 2N, 2855 CHD BT, A TH
PSR, ks AN AE Q-Marker T .
IR FAESE, JLAER. W30, MEm. %
BT FEER P T AT ML 2R o H R 2
F 53 B AU = 404371, B A 80 A i 5 R SR
Mo (RIS, 0 s 5008 B TR =iz AL b
IR £ 24738 S TN 45 SR B, R d i 2 B -2 d R
W EE AR AR G s, AL T 55
77 CEARIRER” BIOCHRE, A5 BCAT A R U o
UPLC-MS/MS #HXf E =T ERER, w5
Bl FRED. WE TR &R T 1E R
A SRR R, TSRS HE E R, R T R
Mo 25 &, SEMHEESH. e, BT,
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TR TN R =R I 7E Q-Marker.

2.4 Q-Marker ZIEiFEENE

2.4.1 BEHAMIER RS FREUT R =R (S6) 24
MR 20g. ES10g. T 10g) ¥R, T=
it o BORDRY, N 12 A5 5K, InFElR IR 2 1K,
FER 120 min, GIFUEMR, JRIRAE 2E AR, %
HEZEE, IKERZE 250mL, I B =z
PR . KSR 1 mL $2EUKE T 50 mL &), H
KER, 51, 4022 um WAL R, BI75.
242 REGSERTH L RERBGE S0 M
ETH BETR. FERA TR GER, 75
BT 20 mL fFEEHT, HREGERATE, K
B N 500 pg-mL! R A% IR A VR . R
FRE RSB SIOE R, Y H RS 6 R S
HE. WE TR BRI & T RERE SN
15.0. 50.0~ 10.0. 2.5. 5.0 pg-mL™" FIVE& X IR 5
W

243 &M KA Inertsil ODS-3 (250 mm X
4.6mm, Sum) A, FBhAHN 0.1%B R 17K
(A) -2 (B) BEEEBEMNL 0~6 min, 5% B; 6~
60 min, 5% B—17%B; 60~80 min, 17% B; 80.0~
80.01 min, 17% B—5% B; 80.01~~90.00 min, 5%
B. fill & 210 nm, AFRE 1.0 mL-min!, A
30 °C, #FEE 10 L.

244 LEMHFER S EER CRED. RBA X
AV PO VAR, FEER “2.4.27 TR 7k RE
T, e EIEE . gRmE 11 FR, 2SR
FE AR A TE T4, A b & Al 0ge S5 4

0 25

tmin 20 75

1520 2-BUE; 3T 4-FER: 5771
1-matrine; 2-sophoridine; 3-gallic acid; 4-vanillic acid; 5-rutin.
11 Hi@iEE A). BREANRRAR B) MEARK
(C) BY HPLC
Fig. 11 HPLC spectrograms of sample solution (A), mixed

reference substance solution (B), and blank solvent (C)

g2 A7 SEHIRT 1.5, RUIZINETENE
KAt
245 ZMERAREBE  HIECHIT S A E
B TR AHRRANS T I AR A X B,
42427 WARTTIERERENE, A0 DLE
YRUTEIR FEAE AR AR (O, W TR A AR (YD
WA PRAERNZE, B “2.4.27 TUF 6 ISR H A
B, MR “2.4.37 WUR AR SFAFRETINE, g
b (S/IND =3 i€ LOD; = SIN=10, fiff € K
NLOQ. &RNE 3.
2.4.6 FEEEEL CRORAXIRRIEREE “2.4.27
VR TTEESEHERE 6 I, CRUEMEIAR, 730 v 5
S ME. R TR, BRI
BN bR dERZ (RSD) 23514 4.3%- 4.4%- 1.5%.
2.8%. 1.9%, RUEKGHE RET

®3 HM5EE

Table 3 Linearity and range

D% BV SRS r LRSS/ (ug mL™) LOD/(ug mL ™) LOQ/(ng mL ™)
S Y=6 761.96 X—4 699.62 0.999 0 3.02~30.21 2.50 3.02
72 T Y=5440.73 X—10 555.50 0.9975 10.05~100.53 8.00 10.05
BETF]R  Y=7482859 X410 878.47 0.9991 2.06~20.65 1.50 2.06
HHR Y=48585.83 X—1 209.24 0.9991 0.50~5.05 0.10 0.25
= Y=22338.31 X—2273.03 0.999 4 1.01~10.06 0.55 1.01
247 fRoEtEHELZ BUE TR =R R W AR E I R 1T

(S6), %M “2.4.17 WUR ik &AL IEwR,
BT =W N CE 0.4 8. 12.24. 48 h )5, $4“2.4.3”
WUR 7R b, THEE S0, e, BB T
R AEFRAIF T HUET AL RSD 205104 3.9%.

3.7% 1.2%- 2.7%- 3.9%, UtHIMHK AT 48h

24.8 HEEMEEE CFTECH 6 ik (S6) ¥
W, % “2.437 WARTIEREIE, tHEH S0,
PEBR W FIR B EFRA T (1) 7 & RSD 43l
K 41%- 1.3%- 1.0%- 0.5%- 3.1%, FHZHIEE
SR
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249 NFEREIUERFES IR A& B
(S6), 1% 100% KT A& & 15 E S, ~PAT 6
By, ol IR, H% “2.4.37 WUAH T
FEMSE, THEMEERESER RSD. 51BN, 55
Bl BRSEW. WE TR, &ERME T A nee
o] U S 4 )N 96.68% « 100.57% « 105.38%
101.29%- 98.54%, RSD 43 71°4 2.6%- 1.9%- 2.6%-
0.7%- 3.5%, FWIZ7ikEmE LT,

2.4.10 FESIIE  FRELS1~S6 ) A =Rz HLKS
F“2.4.07 il ARSI, SPATICH 3 47, $%42.4.37
B8/ TR Rt | AR 1 7 = R R’/ s W e
SRR 4. 6 AR IE R S T E A
N 0.832~4.660 mg-g'; A B 15T & N
10.480~19.659 mg'g™'; & B TIMHE SN
1.353~4.060 mg-g™'; FHFERM TR ECH 0.003~
1.200mg g5 T B0 0.061~1.550mg-g '

® 4 FRMLREZRFZESENELR (X £5,n=3)

Table 4 Content determination results of different batches of Guangzao Sanwei Decoction ( X x5, n=3)

FRESHU(mg g

bk

EE il BLAE T BaETR THR P
S1 0.8324+0.051 18.010£0.903 1.353+0.091 0.004+0.000 0.061+0.000
S2 0.929+0.062 15.872+0.781 2.051+0.120 0.004+0.000 0.075+0.010
S3 2.885+0.172 19.659+1.140 4.030+0.240 0.106+0.010 0.170+0.021
S4 2.735+0.160 10.977£0.660 1.531+0.140 0.003+0.001 0.090+0.011
S5 4.600+0.221 10.480+0.610 4.06010.262 0.105+0.010 0.17240.020
S6 4.66010.281 13.040+0.712 3.430+0.203 1.200+0.100 1.550+0.110
3 g B WIS SRR T, AR O K

TR R RS AT, RO ERRR
Fr T RS, EFL 2530 T R S T R A
TIAGEIRN, #1297 Z 5 MR S IARTT &
HERE. AR, 4 245 B 23 AR IE I v AL 23
ZiR oy SR SR s P ORER, O R Gl B 251 L
il SR TS T R SR T AT B AR T
X H UPLC-Q-Exactive Orbitrap-MS/MS i K R 4t %
BT R ERIANEE R, A S A A AT,
8~ HiBy7 CHD HYEFIMLEIYS PI3K-Akt. MAPK
&% 538 & GAPDH. TNF. BCL2. ESR1. PTGS2
LRI SRS BRI O . X% 24 T 2 4 R G gk M
B [angeklARE . RILEFRE . (HD-ILEREKED.
Bt LR AT AL kg1
fR. D-(-)-ZTH. FEE. ITFER. &FER%E ]
AR (B AR R TS, MLEhk. Edb
W) AR EEDRSS . HAREH, &
2SRy ) L2 T i O AL fR s i S T, iR
PERESSL, o LA B 0 OR3P O LZH R, 3
MO IhRE s [R]85 S A NS B R I T
UL i Th RE, PR I AT 4 ST,
CHD K 4% R 4697 /E B, Ras A5 R 5 ik
A HE 1 (RhoA) /Rho K& 4 h Mg e & (14 i
(ROCK) {55 @& Thl17. Treg 2 T #kEE4HiK

Ak A EEER; AV S hn E
L] RhoA-ROCK {5 T IE ¥ CHD &4
Th17/Treg “F47, Z&fif CHD FrEtooULIR151, AHf
FERWPPE 7 R =i%iG)7 CHD M2
JREERY, NGRS B AL TR AR .
Q-Marker & H 248 B H 24 7= i A [ A B AN
THIETERE . Sh2iDiae s U n . Ik
R B 2 M S et AR R Y . 2
SR AT S 2 R R, ATREERIE R 2 T
SEMAN “ a7 1a) “ DhREE] T R,
AW Tt — 2 Q-Marker “ FLJE I PR, ik
B2, PUE. BETR. BRI TIEN
JTR=IRZRTT CHD BB E Q-Marker. SCHRAZIE
TN, DA IUE R BIAE GE D RATIN 5
TN AE P o PTAE e 2 T AE Q-Marker, 4%
T 9 07 30 () ¥ 2 R B 5 1% SR T &5 SR )
frs RS MNIEN IETE . Sl bnZ . [ KRR 55
ek, RHEEE. MK, 2R
WA &P eTAE 97 Q-Marker HIRZOMEE, &
WAL E TR & T 5280 —80 [N
i TIXEERY S5 CHD YRYT 20300 S5 00k . 1E7E
7t Q-Marker i€ 5, AWFFHE—PEN T Z26ix
HPLC & &l € 7775 7T iE4R A E T . 45 R AL
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