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Q-Markers prediction of Zhishi Xiebai Guizhi Decoction based on fingerprint
and network pharmacology
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Abstract: Objective To establish the HPLC fingerprint of Zhishi Xiebai Guizhi Decoction (ZXGD, 53 A#:F77%) and
combine with network pharmacology to predict the potential quality markers (Q-Marker) of ZXGD. Methods First, the HPLC
fingerprint detection method of ZXGD was established and optimized, and the common peaks were identified and attributed. The
network pharmacology was used to construct the “components-targets-pathways” network relationship, and its potential Q-Marker
makes were predicted. Results A total of 17 common peaks were obtained in the HPLC fingerprint of ZXGD, and seven
chromatographic peaks were identified. Using network pharmacology, 34 core targets and eight metabolic pathways were screened
out. According to the compounds, targets, and the degree of connectivity between signal pathways, it was preliminarily predicted that
the four components of magnolol, honokiol, synephrine, and 2-methoxycinnamaldehyde were the potential Q-Markers of ZXGD.
Conclusion The combination of HPLC fingerprint and network pharmacology analysis predicts the potential Q-Marker in ZXGD,
the established method is easy to operate and has good reproducibility, and can be used for the quality control of ZXGD, which
provides support and reference for in-depth study of the quality standard and action mechanism of ZXGD.
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WA RE, ZXGD M)z, TR OIS
W, GO IESE, ORI RS, PFIR
TE 955 A 5 S 26

T ZXGD HZRZH ik, iR R A
BN, R REWNS EARSE, KT ZXGD #
PR R R 7 T R FU >, Rk, L REfE AT
IR ZXGD &5 s 5 62 A B KE . 2016
X EFR VB REREY (quality
markers, Q-Marker) BT, FfHAH I Q-Marker
)RR o s A e AR A& 5 e
AL PERIBCATIRSS . Q-Marker S 45 A E M. &
BIERS, REPARHFIN SR, b
JoR AR (B A It e ST AR R L . T 2R SR
FE DL 2425 iy it Fu ikl Sl B AR U
YRR REE R iR, WTRT 20, v BLKE
2GR T R R PR PR Y R 2 24 B A ]
MEERYE . RG2S AL St
(1) “CELZW). HELA” BN “ZH . B
ZigfR”, FIRERTR7R “259)-3E R -0 57 Z R
FHEAE R OCRPT, T8 b 7 I 26 24 B 7 1 I 28 9
2RARE, RIE R R 2RI R L,
I B [ BH 25 AR A AL, S 255 T
I R L FH BB, R 7R s 25 25 2 07 N AE
TERBLEIE & B Rk, o242 05 it 7t 5 1l
PROLTE 2 (IR REI0,  H AT WL 2 2 i,
L0 V7 28 TR 7S R i 8 R 9 4 LR B0 2kt st AT
TARSEM, KB Q-Marker FTLJE M H &, LA
ZXGD NN G TR SO, 454 W24 2 32,
TR 738 ZXGD KAEZG 8 AE 7 7E Q-Marker,
NG SE ZXGD i S R AL iR S 2% .
1 {XEEHH
1.1 {428

LC-20AD Y 5y ¥ = JO AH 3 4, H A&
Shimadzu A7), 35 LC-20ADXR i JE#EE S (]
JG)+ CTO-20AC 548 . DGU-20A5R 7EL£R i< %
&, SIL-20AXR H3i#FE2E. SPD-M20A PDA fa il
#%+ CBM-20A faif T./E%5; MS105DU B HLF 43t
KV, Hi LR -ER 2 A F]; KQ-500B A%
FE FE RS e R, Bl TR A A A PR A F s H1650-W
G mEE 0L, IR AR KA TR
A ); FALI04AN U7k, BlgHEESA R
Al; TD1002C B L1 RF, REER S HA AR
AF AHTENL  REEREREAER A R A .

12 X%

Xof B AT F AR S R RE RS (LS S28D9G 711659,
JR 4L 98.0%) 1 H _LIRIEIAE RS A R A 7
STHE G B AR (K-S 110727201809, 5 &4 %
99.5%). PR (L5 110721-201818, FiEDH
96.2%) WEERE (IS 110786-201604, Jii &%
98.8%). AEKEE (#t5 110710-201821, FiEn4
99.6%) FEFMH (Ht5 110730-201614, g5
$99.3%). JEAMG (5 110729-201714, FiEsy
£7100.0% ), F506 A L€ 24 e i A A B

ZXGD MRsE. EAb. #EA. R, JRZE SR
22 R, B FT T FH 2504 2ok B G ™ X 3277 X .
A SEESHTHA S A, FEARAE 2 )
2020 FFERRCERZG 0 bR AERs 256 M B B2 A
R LA EM T B T8, k'S ZS-M1811001~
ZS-M1811005), &AM Giidb Bt egig s, #ts
HP180608~HP180612), 7 (754 VTl ZLA%
H, #it5 XB180320~XB180324), kk: (J"&HH
BT E, S GZ-181011~GZ-181015), JK
Z (WAREFEHKFEE, #tS GLI8I0IS ~
GLI181019), £ 5+ R 2 K 2% 25 5 B ok i 1 2%
HOE, 5 BRI AR E BB AG R YR
Citrus aurantium LW TR . RERIARZE B EY
JEHh Magnolia officinalis Rehd. et Wils. 18T
B AR EEY)/ MR R Allium macrostemon Bge. 1]
TR L . AERMEEAEYIREE Cinnamomum cassia
Presl (1) T M 0 k7 W5 7 B RS B B M ¥ 6 A%
Trichosanthes kirilowii Maxim. TR sz, 4
S LA FT S AR BEALA A 9 20 4tk ZXGD.
1.3 iR

ONE, taikal, fEE Merck AR 4K, B
MNIERE IS EHIA IR AR, HEE, ofral, [E24EH]
A FIE R A
2 FAEEHR
2.1 @Y

3% N Kromasil Cig £ (250 mm X 4.6 mm,
5 um); BN ONE-IK, BEEEVEL: 0~5 min,
1%~5%Z0%: 5~10 min, 5%~8%ZJfiE: 10~25
min, 8%~10%Z/i§; 25~30 min, 10%~15%Z./i%;
30~45 min, 15%~18%ZN5; 45~50 min, 18%Z
f&: 50~55 min, 18%~20%Z.ff&; 55~57 min,
20%~23%Z N 57~77 min, 23%~25%Z M 77~
82 min, 25%~30%ZME; 82~93 min, 30%~45%
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Z M5 93~96 min, 45%Z.fiE; 96~103 min, 45%~
65%Z.MfE: 103~121 min, 65%~95%Zff; 121~
126 min, 95%~1%Z.}E; 126~136 min, 1%Z.HE;
R K 290 nm; A 30 C; AR E 1.0
mL/min; HFEE 10 pL.
2.2 MEREARHE

Iy IR IS, RO, RS
H %A AEERR 2.02 pg/mL. AR EE 7.82 ug/mL. ANl
JEANEY 1.43 pg/mL. JEAME) 0.80 pg/mL. < 4k
PIEERE 98.20 pg/mL. 34K 56.52 ng/mL. B JZ H
306.00 pg/mL FI7R &5 I AR
2.3 H@EEE

(LBLERS ) i ZXGD KR J7 2H i “ FUs DU AL,
JEANDY WY, B 2, FERL— Y, AR EESE— M (3D,
MR ERN “ LR, DOKETF, BEONT L&
FRSZJEAN T, 3, WIEZE, aE=R” 0.
ZCHEREIE, EM 1 ST 3 g, 1 ST 200 mL
HHATHREL, FASZ 4 W28 9 g, TREEISN 15 g FREX
Ak 75 AR SR E AN E T M & A, sk 1000 mL i
W1 h, I, KRB R, SOOI RRRU
HRAk S AT 2 400 mL, UL 2 B4 RaE, Rk
EEVET . FRPREUEHE . BERLARZE I EIR g,
Rl 1h, BIFaE, BUKBIE RN, oI R
ARSI 100 mL, 2 E20AuE, JEwIRA
EER. BUEKE-80 CUKFETIE 12h, #BEEA
TN, T-54 °C. 0.74 Pa BL45 AR R
THr, B AR HE Eak 457772, 345 8] 20 #k ZXGD
(G '5 S1~S20) RT-H3 LA 5 Wi 24 1) 5 B AN B 14 7K
HIR A & 1 it
24 HIXEAROTH &

B “2.37 TR 10 mL BT B T8
B 50 mL &, MMAFREE35mL, MzRMKEZ
B, BRE TR, AR EE (ThER 500 W AR 40 kHz)
30 min, ¥, FREFE, H 70%TEANEIRA T
i, #RA, e, ENeRiEM, EpfE.
25 FHEFER
251 ZRRUGEESE  1EAT A &L e S R
o, R R AR, WETARARE WL
SR REET NG, R R S
FE G , DL L S 06 P R e e TR ASURH AL X £ B BT 1)
252 FESEERL  HLZXGD 143 (S1), % E“2.4”
T #E ( J7 vE ) A R VAT, F5I] “2.017 TR
SRR SRHERE 6 YR, IS VA AR X O B B )

AT TRIAN . 25 R RN, HAa & (1 AE X R B B 1)
RSD<1.3%, AHXTIETHIAN RSD<4.0%, FIH{UASHE
HEE R, AT ZXGD a8 EE I E .
253 FaEMEREE B ZXGD 1 43 (S1), #8247
T R 7 VR A A W, 2 BIAE 04 24 4.
8. 12, 24 h %8 “2.17 WU ps & hidbbe, 15
A VAR R B I TR RO AR S TR R . 45 B R, 3%
A W R B I 1] RSD<<1.4%, AHXHIE AR RSD<
4.3%, FRHIHHR S RAE 24 h WA I R .
254 FEEMRE B ZXGD(S11 4y, f#1H“2.4”
T R 7 VR A VA, SPAT IS 6 s
IR €217 TR R SR EAT I E , THE I IEAH
SR B I TR ROAR S T R . 45 B, JH AN
RER ] RSD<1.9%, AHXJUETHIF RSD<4.7%,
K ZINEEEERLE, AT ZXGD R4 EE 1)
ME o
2.6 IESUENERENLANFE R M ST
2.6.1 ZXGD fegrEligasr L ZXGD 20 #t(S1~
S20), &8 “2.47 TN E I 77 2 2% bk il VA
I8 €217 TR B AFEAT I E .« KPR I
NP2 i is S B AL VEAN R (2012A
WO, R S1 S EE S RIERE, KRGS,
BEAT A4S LD, 753 20 #it ZXGD s 4UEE N
K, WA 1.
2.6.2 ZXGD FHEAEE T 20 Htk ZXGD F 5 1
FaOUERE 5N 2 s R s S AL PRI R
fF (2012A WO, THEAMLIE. 258 S1~S20 i
(RIFRALLRE 23514 0.952. 0.976. 0.973. 0.961. 0.983.
0.990. 0.982. 0.976. 0.958. 0.983. 0.981. 0.982.
0.991. 0.976. 0.966. 0.965. 0.978. 0.968. 0.965.
0.985. 20 #lk ZXGD MIFBSCEIEFHLE ) >0.95,
F W ZXGD WA E
2.6.3 ZXGD HLHUERH)E LIEIN  RAETRSUEE
PRI ATEESE, o3 ke AR 24 B A VR A R R R
I 24 () B P A A RORT ZXGD B s
g TR, MILHERATIHE, SR NE 2.
ZXGD H3A 17 M, H 1, 8. 9. 11, 15
SR AL 12~14 SR HHER; 5. 64 10,
16, 17 SUER B JEA: 4 SUESRERZE; 2, 3 FiE
FERSE, #EA . JREFIFE; 7 SIEERSL, B
FhH B4

PR A0 R SRR ZXGD AR S T
SUETE AT 2N, WA TR, SR ILA 3.
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XTI AR SIS AR 7 AN A, a1 TS
WeSEpAR, 11 SUERE T, 12 SIEREERR. 13 5
WA R T L 14 5 DA 0 FH S8 PR AR L 16 5 D A1 JELA b
My, 17 ‘SUEEANG . FHE3H ZXGD LA ERIA
JRAFRING R WAL 1.

2.7 MEZGIRFETUN ST

271 WEYHERTN EAEE PubChem
&% (https://pubchem.ncbi.nlm.nih.gov/) H1=F gk
PERH . PARERR. FERCE. & F S BE RS . 1S

&1 ZXGD B3R
Table 1 ZXGD common peak attribution

KB BN 7 ASMEE VI SMILES, J£K SMILES
735 N\ Swiss Target Prediction 245 % Chttp://www.
swisstargetprediction.ch/) Tl 43 B AH XF B2 TR £
EKREEH A, HEEE 7 MEEHEKE 231 4
PERISE .

2.7.2 EHH-FHEABAE (protein-protein interaction,
PPD) &gy Attt 231 MEF#ER, SA
STRING ##& /% (http:/string-db.org/cgi/input.pl) ]
EHEE PP M, EEYIM N “Homo sapiens”, 1%
PR B R AL /P EAE (minimum
required interaction score) NI H B A5 (highest

U5 Hei & | 1gS RIE  Ew confidence) >0.9, 3if5 PPI M5k, WK 4, 3t
1 s Stk 10 RN RIEIA g 231 NI, 6788 kil ¥ LR AT R LA
2 MlsE. BEE. R RIA| 11 BISE R TSV # R G\ Cytoscape 3.7.2 #fthdr, JH]FH
30 sk, EEEL RE RIEIN| 12 HER AER 9% 3 FE (degree) S8 =10, A% o
4 JRE REFIN| 13 BB HERRE (betweenness centrality) FHZIT 0% (closeness
s A Adgik| 14 BHE WTEIE  centrality) BT RO £ 34 ERRL L
6  JEAb FRERN A S s, SRE2,

7 MsZ. JEAb KIFIN| 15 BIsE RIEIA 2.7.3 FERIAK (gene ontology, GO) IhREE &4
8B AN 16 RN RUERNS  g A 50 HSE R R BE AL E R A B (Kyoto
9 Bk RGN 17 JFR FANS encyclopedia of genes and genomes, KEGG) iy
CHRM4 GPR
' 0@@ < \ QHTRGA
i ‘-«’K\\ ) oh TR
; - CCNB1 TLR4 @ ?@gi | > 4\%’@\ CNR2
&% 1 @ AURKC L oy "\;\\)\"’3‘ Ao
2 NN\ CcCNE F u@ I ENSG00000196689
W@“ @ KIF11 3
TE;' . ‘ =
AN v
\\\" \\\ »— CYP181
GRINL - YR »‘\l‘ 90 G N , Ay 0 . CHRNB2 w lDOl
- & 0& . 6 /\é : SN . AKRIC ‘
i GRINZB, % " A ¢ 8 3& SN ; HTR2A TeM2 // ’*
= N “’ - / ‘ \'\ / /e ATP4A G‘A‘BRBE \n
@/ @NRJAI L \ TN :pTKZ ‘ 1 ADRA St \ — HSD1783
T VRN o ten . | BT
PDK1 \\,» / e LS —— " 7: ;.'i_’\ \\
@ %y - :/Ln \\ “/ MET ADRBl AKRlCl A "\
o TS 5 PTG ~’“,',”ii # o = -

%RET

| ®

1

( b GPR84
PTGS: .“ UPP1
G, L

4 ¥ PPIMLEE
Fig. 4 Target PPI network



PER 202218 B53% H28  Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2 « 377+
®2 BOERMR
Table 2 Core target properties
BT ey i FEE Stk ot
NMUR2 neuromedin U receptor 2 30 0.024 8 0.3298
ADRA2A alpha-2a adrenergic receptor 22 0.006 9 03191
APP beta amyloid A4 protein 37 0.2354 0.364 3
HTRI1A 5-hydroxytryptamine receptor 1A 23 0.049 7 0.307 2
DRD2 dopamine receptor D2 22 0.012 7 0.300 8
CHRM2 muscarinic acetylcholine receptor M2 23 0.070 5 0.3362
CNR2 cannabinoid receptor 2 22 0.005 5 0.300 8
ADRA2B adrenoceptor alpha 2B 22 0.006 9 0.3191
CNR1 cannabinoid receptor 1 24 0.1149 0.3109
ADRA2C adrenoceptor alpha 2C 22 0.006 9 0.3191
ADRB2 adrenoceptor alpha 2B 12 0.109 7 0.3019
P2RY1 purinergic receptor P2Y1 11 0.014 7 0.3153
CHRM1 muscarinic acetylcholine receptor M1 14 0.126 7 0.360 1
ADRAI1B adrenoceptor alpha 1B 12 0.021 6 0.312'1
HTR2A 5-hydroxytryptamine receptor 2A 11 0.069 7 0.3172
AKT1 AKT serine/threonine kinase 1 19 0.092 5 0.308 4
AURKA aurora kinase A 13 0.0393 0.3013
RAF1 serine/threonine-protein kinase RAF 10 0.004 7 0.306 0
PAK1 serine/threonine-protein kinase PAK 1 14 0.037 6 0.3391
HSP90AA1 heat shock protein HSP 90-alpha 21 0.066 3 0.334 8
PDPK1 3-phosphoinositide dependent protein kinase-1 10 0.010 6 0.307 2
PTPN1 protein-tyrosine phosphatase 1B 10 0.0313 0.308 4
SRC tyrosine-protein kinase SRC 32 0.256 6 0.3720
CDKS5 cyclin dependent kinase 5 13 0.0856 0.3398
RELA nuclear factor NF-kappa-B p65 subunit 10 0.071 7 0.3420
CDK2 cyclin-dependent kinase 2 12 0.0112 0.292 4
CDC25B dual specificity phosphatase Cdc25B 10 0.005 6 0.289 1
CCNB1 cyclin B1 12 0.008 4 0.288 6
PLK1 Polo like kinase 1 10 0.005 7 0.2849
CDK1 cyclin-dependent kinase 1 19 0.116 1 0.3340
CCNB2 cyclin B2 11 0.006 5 0.288 1
JAK2 Janus kinase 2 11 0.0158 0.306 0
PTK2 focal adhesion kinase 1 15 0.022 0 0.3230
NR3C1 glucocorticoid receptor 11 0.011 4 0.296 8

BT OIS B 34 MZOFE R H Metascape £
&2 (https://metascape.org/gp/index.html) X} H 347
GO ThRE & 253 BT R KEGG @ & 4250, WK S5,
6. GO Thifit'E 7 M aT LAH T $i 0 25k R B i A2 AE )
I (biological process, BP). 4iffg2H 53 Ccell
component, CC) 17} IZhfE (molecular function,

MF) 3 K2 ERIZhfE. KEGG B E £k T
AT DU R A By D REIEATVE RS, AT DAAR B 5 5L A
B OCIE S g . BRI, P<0.01 B
GuitsE o

1t GO B HE i+, L455] 40 4~ GO % H, H
HBP 1520, CC 594, MF & 114 £l
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P2 035 SR AE B B PR RS . Al B &)
PIRSE Ik 22 IR R AL AN IR B BRI B ATS G
ARG TR MR R EE
ERADEIE . WRZEX I, 7T IIRe 4 S B E
HEEGLS & G 8 ERINZ 32 AR5 AT 8 B 5 [ 5
TRIEMESE TR

£ KEGG &4 trh, L1935 8 5% 1 2@ .
AR B [0 % 3 B R 4 N PR G AR - 32 AR A BLAE
F (neuroactive ligand-receptor interaction). ¥ IR+
IR f5 5 (cAMP signaling pathway). fiff JREEAL
Fi 3- WM - 5 1 UORG W % ( PIBK-Akt signaling
pathway) %5, FH] 34 ML HE SR e 2l
A X L PRk 2R T BT T IR
274 ROr-RE S ER I 2GR AR e 15 2 1
ZXGD H 7 MEEW 34 AN OEE SR 8 2 AR
%, f8H Cytoscape 3.7.2 i ff, FHMRIFEMHEY). 4
UL AG S iE g Z RIREREE, f# ZXGD i
CRA-RE - AT ], WA 7. BB
Hl, ZXGD 2@t Z sy 2. 2@ E
TERIR B RIEIRITIE B . £ 7 Meawth,
JEANEY . FHJEANG . S SRAR. GBI SEIE N RERE 4 A
A B I ER s 1E 34 MZOHE A H, RAFL.
DRD2. RELA. CHRM2. ADRB2. CHRMI1 []i%
RS T HARRE & 7E 8 A UHEEE R, #hEVE
PERCAR-SZ AR AH ELAE L« 220 A 51 O BR2H R 2
IR R (S 5 1B . PI3K-Akt ##. cGMP-PKG 15

7 “RO-HER-BRET MEE
Fig. 7 Network diagram of “component-target-pathway”

SR SRR IR AR
275 EA5HT ZXGD FiaHE, BARIGKIGTT
BORITZ o XHATT OISR, JH ik RGi0
JRUOITI, IR 2R 28 (18190 e AR 18 1k 9 T (2013
HEZFITH. GO BHENHr IR, ZXGD X HEH
PABEEPE R . T B A S OB R
Rl 5 R X kS A Z R RER . 1
KEGG EHE0 iR, ZXGD EE R &t
BeAAR-SZARAH EAEF « MR RS 5l . ZERIEH:
&Y EPSEREpll N

TR, 023G PR BC AR -2 A A0 HAE B R 5
B e B E MR A 14 (tumor mutation burden,
TMB) K ZREHYIRY, i 2 5=/ N A it (1) 955 A
2, EAAIERR IAL AL IIB Al IV BBy
o T2 A T 4 B R4 B s A R L i e () B
B (IA. IB. IIA. 1IB. IIIA. IIIB A1 IV) #Bw]
PR PR RR(E 5 i AR AR I A0 R P AR A
SRR YE T OB ER,  [FIRS e T DU E A
i, EINEEEE. fEmEmidiZae I AA
REJTHIAE I, Wang ZERUSZIGHH 7T CL 4 UE BHIE T
DL b S PR IR R A a0l 2R R T R
T AT ST 71N B P Mt A% AR e oL 2 i
BT WEOE PIBK-Akt 8 6 AT DA g 5 25 1 2 s A
WD PR IR AR B, = AR PUNE JR S O 1250
O JULBH PR VA 453473 1) 2 LR 42 AL 2 2 P P
FTE R, 1 PI3K-Akt 38 2% 2 n] DU RO UL SR I -
EIRTER I A VAR T, A R T /R R R,
PI3K 38 %38 nf L 15 P A A BRSPS, A
RSO I R ER - cGMP-PKG {5 518 % ] R
TR AEY 7 DRe RS 50 S 328 1 R Iw L
filo 7ECoMUBR I FFREV R T, SRR AT DAY 98
Y M A, (e TR [ AR,
RSB, M ZXGD 1T LA S8 % R A R E
R, TSRS O, ol AR
PIORFVE B P =R PO WLBR I F 10 4 O AR
R, AR, H R RS 5@ % . PI3K-Akt
HERF cGMP-PKG 15 5 IB R I3 18 10 ) 3 i ok
o AH A P I8 R 28, T B A 20 0 PO AR - 52 A4 AH LA
FlIE B A PI3K-Akt i % T LME R & i ~F i L
B MRBARHS . 20E SFIRAE NI AR HE DU L9 Y
w1,

FIRSCERBT AR, MR G E TINS5 R S
WA M SCHRBON e, B LT B —



=380 PER 2022618 B53% B2 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2

(PIHER PERI AT FEPE, Rt 55 rp 25 B A (1) 00 A A
ey, NiE— R ZXGD MY FRERLIRME T S
# . ZXGD NI o rTAE F T 2 AN %0
A MITFTZAME R @S, RENEYT BT B
VER « 456 Q-Marker I3 AZR | $eCEEF 1
R 28 ZTERLEE T, AT AT TN AN A AR
My, Edhbk. A8 H A SRR & ZXGD W& TEM
Q-Marker.

3 Wig

W2 R A AR I AR A 2R, TR )
R K AR L P2 Ve A 2 5 g o e =
ZiliE, MR TE R 2] Q-Marker [T
AT DA RE 2 bR R A I AT, s 2 =
PR R RIS

ARSI AR A A S R BRI, 43 2%
27 RF LG EE (60%. 70%. 80%) M HREUE )
SO, i 45 R, DL 70% F AR N B EGA IR,
F R AR, SRR, WOmiEEE 70%
R NS EUA TR . ARSCIRAE AL Bl 2R R, 25
7RI (214, 254, 290 nm), A[A
] FK B i A (Kromasil Cis-~ Hanbon Hedera
ODS-2. Waters XBridge Cs), AR BIAH R 40 (HF
fE-7K CME-0.05% IR KGR . IE-7K), AN
(25, 30, 35 C) Xtz . HegahiE
B, EEUEK 290 nm. Kromasil Cis i, Z.J5-
KRENA . RN 30 CHF, gy BiF. 4
BRELE. HLLTRE.

TEREAT C I T & A BTy R, 24 3 SUEFERR
SRR HEEROR S TR TR AAEAE, T SIETE
FRSEAR T FEAME R IAFAE, AT REAS T ARSE
e EUFRZE, ARSCAEAN P AEAESE 1 . MR AH SR AL
IRy, HATERRR S ARSI, B
ANFE LR AAELE R —Fib sy, BRIXTIX 3 i
(IR = AR e o SRR T R M S 38 S X 3
AN 8 EAT 3 — 0 B FERIER )

ASum I @ ST ZXGD TR SR, A%
PR TT, ZXGD AN AN . S IR AR
A AR L P RERE 4 AN RO 38 B AL s M AR
ATYLD TN ANy« AEANEY . S IR, AT AR I
WAERE A ZXGD HJ¥AE Q-Marker. Ny 5 #i%) ZXGD
1) B AR A 275, AR AW ZXGD
IAE ML S AR B 12 (1) SO 4

RBAR FAEEH ARG EFEFR

SEH

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Rk, &BRER M) M4, fEREE b
a NRTA kA, 2005: 31-32.

Brade, XV, x|, 55 —l2PENERS 4
FEEAZS AT [J]. R &2, 2015, 46(9): 1374-1377.

JA . RS RO IR YA T R O A e E B
LORMIGRET A [D]. Bred: LR EZI R, 2015.
EATRIE.  ILRF 3B 9535 A AR S R 2 0 AN o B0
SR R A KRB R[] PEEZRE, 2011,
52(4): 333-334.

REER, Wk, A, & I AR EAS
BIRITIBME I RE R 30 BIRRIE [J]. MR HES
KR, 1996, 12(4): 20-21.

5. AR AT ET-1 AR RS O LR
MR E R [D]. M/RVE: BRI K,
2017.

X EZF, Brbak, B, & PHRELREY
(Q-Marker): HHZj7= i i G HTES: (1], HREA,

2016, 47(9): 1443-1457.

BE, wtE, RAE, & T 2is GUEIE TR AT
TR [J]. B E R, 2020, 41(1): 82-86.

Li S, Zhang B. Traditional Chinese medicine network
pharmacology: Theory, methodology and application [J].
Chin J Nat Med, 2013, 11(2): 110-120.

EBH, TR, R, F A E TG 24T
FURISCHER AT [J]. TR EZjpE, 2021, 32(2): 182-189.
Zhang B, Wang X, Li S. An integrative platform of TCM
network pharmacology and its application on a herbal
formula, Qing-Luo-Yin [J]. Evid Based Complement
Alternat Med, 2013, 2013: 456747.

FRAS. A SRR AR R I RE TT I A BELE O s AN A
ERLLGE 68 B [1]. #RLHERE, 2019, 54(12):
890.

LB, FE. 070 MERR R IRE [J]. LT
HZEZG KRR, 2011, 13(1): 98-100.

Wrfh, BALAL. fRIT &R SLEE B EROZ Inse 97 -
AR MR RS O A I RYT ROWEE 7], LI
B VA AR ZEARAR, 2019, 9(32): 39-40.

W, M, B, 2 ORISR 3 W [J].
T ZEZ 54), 2016, 22(18): 102-103.

HAT, B, P, & PEZIRIT IR AL
AN RIIERSCEREEFE (7], T E A FEEE LS & 2R &, 2020,
40(10): 1175-1181.

R RS AR IR . HR B,
2009, 22(8): 44.

B, HHR, WA, & HLEAREEDE NS
BIRITIBIESCE R 30 BlAREE (1], M B
KA, 1996, 12(4): 20-21.



FED 20224FE1 8 $53% $28  Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2

=381

[19]

[20]

[21]

[22]

(23]

[24]

BUER, AE/NE, 4B, B ARG A R TR
69T AR ZE IR R BT ST (9], TR PR, 2017, 37(2):
210-212.

HIER. BSHE AR X e i IR T AR T R R
MEE [7]. BRPG PR ERE 24, 2010, 33(6): 50-51.

Yu J, Zhang Q Y, Wang M C, ef al. Comprehensive
analysis of tumor mutation burden and immune
microenvironment in gastric cancer [J]. Biosci Rep, 2021,
doi: 10.1042/bsr 20203336.

Yu B, Li T, Chen J, et al. Identification of activated
pathways in lung adenocarcinoma based on network
strategy [J]. J Cancer Res Ther, 2020, 16(4): 793-799.
T4k, XIBRA, FERK, %5, 5T cAMP/PKA/CREB {5
5 I PR S 7 00 T 28 A R KRR A D R B AT H 5 R
[J/OL]. # M K% M| & % kK, 2021-07-03.
https://cc0eb1c56d2d940cf2d0186445b0c858.casb.njucm.
edu.cn/kecms/detail/22.1342.R.20210525.0920.004.html.
Wang X F, Song S D, Li Y J, et al. Protective effect of

quercetin in LPS-induced murine acute lung injury

[25]

[26]

[27]

[28]

[29]

mediated by cAMP-EPAC pathway [J]. Inflammation,
2018, 41(3): 1093-1103.
Zhang Y Y, Gao S, Liang K N, et al. Exendin-4 gene
modification and microscaffold encapsulation promote
self-persistence and antidiabetic activity of MSCs [J]. Sci
Adv, 2021, doi: 10.1126/sciadv.abi4379.
Hou J Y, Zeng C T, Zheng G H, et al. LncRNAs
participate in post-resuscitation myocardial dysfunction
through the PI3K/Akt signaling pathway in a rat model of
cardiac arrest and cardiopulmonary resuscitation [J].
Front Physiol, 2021, 12: 689531.
dkiE, ZaRiE, £K, & i ARG pR 4%
REUE R T LB L P R A5 AT A (7], Th2hZy
51K, 2019, 35(2): 2-7.
R, Eie, T, %. UHPLC-Q-TOF-MS #4545
iR R T A RO K R T A8 7 S v 1
PERIALH [J]. T2, 2021, 46(10): 2489-2500.
A0, BRHEEE, kil 2 (MSZGEEVRN TvE TR )
fEEE [J]. TPEEZY, 2021, 52(14): 4119-4129.

[riEsmid  #R4LRE]



