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Abstract: Objective To systematically analyze and identify chemical constituents of Gualouxiebai Decoction, and predict the
pharmacological basis and mechanism of its prevention and treatment of coronary heart disease. Methods Gualouxiebai Decoction
and drug-containing serum were analyzed by UHPLC-Q-Orbitrap HRMS, and the identification of in vivo and in vitro components
were carried out with retention time, precise molecular weight, fragment ions and neutral loss. Bioinformatics methods were used to
enrich the GO and KEGG pathways of potential targets. The network diagram of "active component-key target-pathway" of

Gualouxiebai Decoction was constructed with Cytoscape 3.7.2 to predict potential active ingredients and pathways. AutoDock Tools
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1.5.6 was used to verify the molecular docking between active ingredients and core targets. Results A total of 68 chemical

components were identified in vitro, and 23 components were detected in serum samples of rats after gaved Gualouxiebai Decoction.

Among them, apigin, luteolin, leae alkaloid, linoleic acid and other compounds are the key components of Gualouxiebai Decoction
in the treatment of coronary heart disease, and PTGS2, TNF, MMP9, EGFR, CASP3 are the main targets. It involves the pathways of

lipid and atherosclerosis, pathways in cancer, TNF signaling pathway, NF-xB signaling pathway and MAPK signaling pathway.

Conclusion This study preliminarily identified the potential effective components of Gualouxiebai Decoction in the prevention and

treatment of coronary heart disease, and predicted the target of action, providing a reference for the further study of the

pharmacodynamic substance basis and action mechanism of this prescription.

Key words: Gualouxiebai Decoction; UHPLC-Q-Orbitrap HRMS; absorbed components in the blood; bioinformatics; molecular docking;

apigin; luteolin; leae alkaloid
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Fig. 1 Total ion current chormatograms of Gualouxiebai Decoction in positive (A) and negative (B) ion mode

*1 REHERF 68 MEMSRILER

Table 1 Mass spectrum information of 68 chemical components of Gualouxiebai Decoction

5% B BFR wmin BTHR BRE S (f_g ST S
FI* AT CyH3016 2027  [M4H]" 61116066 611.15985  —1.33  465.10,303.05,285.04, 153.01 GL
F2' AREA CaHaOn 2157  [M—H]- 447.09328 447.093 35 1.16  327.05, 285.04, 151.00 GL
F3  HMAEK-T-O-p-D-H &M CoHnOn 2660  [M—H]- 461.108 93  461.109 07 2.67 298.05,283.02,269.042 55.03 GL
F&" REBEXR CisHioOs 3216  [M+H]- 285.04046 285.040 47 3.88  267.03,151.00,133.03,87.04 GL
F5* ¥R CisHioOs 3745 [M—H]- 269.04554 269.045 65 446 225.06, 151.00, 107.01 GL
F6  HHAEK CigHnOs 1449  [M+H]" 30107066 301.06894  -5.73 151.00, 107.01 GL
Al" HER CeHuNsO2 1,50  [M+H]" 175.11895 175.11890  —0.30 158.09, 130.10, 116.07, 112.09 GL. XB
A2 HER CsHINO; 158 [M+H]" 118.08625 118.08618  —-0.64 72.08, 57.06, 55.05 GL. XB
A3 BEM CsHsNO4 121 [M4H]" 148.06043 148.06010  -226 130.05,120.08,102.05,8404 GL. XB
A4 FRER CeHINOsS  1.54  [M+H]" 17805324 178.05322  —0.12 160.04,91.02, 88.04 XB
A5 LA BE-L-T AR CiHxN:0s 165 [M+H]" 22015466 229.15460  —-0.30 116.07, 86.10, 70.07 GL
A6 MhER CsHoNO, 153 [M+H" 11607060 11607048  -1.08 98.06, 74.02, 70.07 GL
AT ERER CsHNO3 1.66  [M+H]" 130.04986 130.049 93 046 112.05, 102.05, 84.04 GL
A8 A CeHiNO, 178 [M+H]" 13210190 132.10185  -0.42 86.10, 69.07 GL
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HE1
Iy R 47 AFR mmin FEERX B SEME (ii CHETER Kelf
A9 RNAR CoHiNO; 237 [M-+H]" 166.08625 166.08632  0.39 149.06,131.05,120.08,79.05 GL
A0 BER CiHpN:0, 448 [M-+H]® 205.09715 20509703 -0.61 188.07, 170.06, 118.06 XB
ol MR C6HsNO, 163 [M+H" 12403930 124.03931  0.04 80.05 GL
02 4-FRE-JH C6HsNO3 167 [M+H" 14003421 140.03418 —0.28 121.03,94.03 GL
03 WK CoHs0, 236 [M+H]" 149.05970 149.05975  0.30 131.05,103.05, 79.05 GL
04 JFILHR C7He0s 23.62 [M+H]* 155.03388 155.03380 -0.06 135.01,109.03,91.09 GL
05 AHHM CsHs04 847 [M+H]" 169.04953 169.04979 151 152.01,123.04, 108.02 GL
06 9-HAMEER CoHi603 4294 [M+H]" 17311722 173.11687 -2.21 153.09,125.10 GL
08  Kini C7He03 1990 [M—H]- 137.02441 137.02429  7.08 109.03,93.03 GL
09 9S,13R-12-oxophytodienoic acid CisHasO3  40.92 [M-+H]* 29321112 29321069 -1.47 275.20,219.17,205.16,149.10 GL
010 KIfiEg CisHuOs 4271 [M—H]- 32923334 32923337 340 311.22,293.21,229.14,171.10 GL
Oll 2-BH-6-(4-FIEZI)EHRR CisH0s 4150 [M—H]- 257.08193 257.08194 430 213.09, 107.05,93.03 XB
012 TINBK=IHIR CisHxOs 4735 [M-+H]" 29522677 29522626 ~-1.73 277.22,259.20,99.08 GL
013 3-HIEEAE-2-F AR C9Hs03 169 [M4H" 16505462 165.05460 —0.13 150.03, 122.04,79.05 XB
014 Wimi CisH0, 9.62 [M—H]- 279.23295 279.23257 255 279.23 GL. XB
015 JRER CisHx02 5006 [M-+H]" 279.23185 27923135 -1.82 261.22,137.13,123.12,109.10 GL
NI i CioHisNsOs  1.63 [M-+H]" 268.10403 268.10391 -0.45 136.06,119.03 GL. XB
N3 RS CsHsNs 156 [M4H]" 136.06177 136.06172 —0.38 119.03,94.04, 67.03 GL. XB
N4 S CioHisNsOs 1,70 [M+H]" 284.09894 284.09872 -0.79 152.06, 135.03, 110.03 GL. XB
N5 e ity CioHisN20s 231 [M—H]- 241.08299 241.08241  2.12 151.05,125.04 GL
AN2  HFE C7H/NO, 634 [M+H]" 138.05495 138.05498  0.18 120.04, 110.06, 94.06 GL
AN3  1-52 FBR-2- e CeHNO, 374 [M+H]" 126.05495 12605467 -2.26 108.04,98.06,80.05 XB
AN4 23 49-JU51H-B-HM-3-FER CoHN2O, 840 [MAH]" 217.09715 217.09743  1.27 171.09, 144.08, 130.07, 86.02 XB
ANS  9H-HEIEH2,3-B]H W CiHsN» 1223 [M+H]" 169.076 02 169.07596 —0.38 169.07,93.03 XB
ANG  4-2-FEEIE-S-ERA)-1H- CoHisNOs 1054 [M—H]- 210.077 18 210.07701 441 124.04,94.03, 66.03 GL
Mg -1-95) TER
ANT 1-HU3E-2349-U%-1HB- CiHuN20y 952 [MAH]" 23111280 23111269  —0.49 214.09, 144.08, 130.06, 102.06 XB
IRIE-FR R
AN9  IEF GEEEE CrHiNO; 2824 [M-+H]™ 28412811 284.12790 -0.77 164.07, 147.04, 121.06, 103.05 XB
ANTO K- N- B 2 15t A e CisHNOs — 30.03 [M-+H]" 314.13868 314.13861  —0.24 177.05, 149.06, 121.06,93.07 GL
ANIL 1-RFHE-5-28FHE-1H- CpHiNOs 189 [MAH]" 24012303 240.12296  —0.31 124.04, 94.03, 66.03 GL
Mt -2- - Tt
ANI12 4-FHR T THE CiHisNO; 3007 [MA4H]" 19411755 19411774  0.95 138.05, 110.06, 94.07 GL
AN13 TG CrHiN2Os 3159 [M-+H]™ 309.086 98 309.08670 -0.92 281.09, 263.08, 235.09, 206.08 GL
SI AiBpRFFC CsHuO1s 3561 [M-+H]" 903.49479 903.49420 -0.66 741.44,579.39,435.28, 417.34 XB
S2 JIBHET AL CoHeO13 3661 [M-+H]" 74144196 74144043 -2.08 579.39,435.27,417.34,273.22 XB
S3  EREAC-3-0-p-D-MNE-  CisHsOs 4172 [MA+H] 577.37349 577.37305  —0.77 415.32,273.22,255.21 XB
T
sS4 T-REGHR CoHe03 1476 [M—H]- 161.02441 161.02432 621 161.02

S5 gitogenin C27H4404 4550 [M-+H]" 43333123 43333057 -1.54 415.32,397.31,289.22,271.20 XB
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HE1

9 R TR AT wmin FTEX ERE S (;1(;) i KR
VI SRR CeHe03 267 [M+H]" 12703897 127.03918 1.65 109.03,99.04, 81.03 GL
V2 AR CHRTE CigH204 5099 [M4H]" 279.15908 279.15887  —0.77 205.09, 167.03, 149.02, 121.03 GL. XB
V3 2,5-ZH U P SR CsH120s 1073 [M—H]- 13107136 13107111 6.04 85.07, 73.03, 59.01 GL
Cl  Hi%iHk CoH1206 147 [M—H]- 179.056 11 179.05586  4.72 161.05, 143.03, 131.03 GL
C2  B-D-FlHifrmtmghh CsHi00s 142 [M—H]- 149.04554 149.04523 5.23 131.03, 113.02, 89.02, 77.01 GL
C3  RILWERR-y-BE C6H1006 1.54 [M—H]- 17704046 177.040 19 4.66 159.03,141.02,129.02 GL
C4  L-HEahsmaEps CsH120s 159 [M+H]" 163.06119 16507570  —0.30 147.06,129.05,111.04,83.05 GL
C5  2,7-dimethyl-2,4-dienedeca-  CisHasOno 20.82 [M—H]- 403.16097 403.161 13 3.12 241.11,223.10, 179.11 GL

diacid-a,0-8-0-p-D-glu
C6  (IR,6RIR)-6,9,11-trihydroxy- CigH30s 7.18 [M-H]"  403.19625 403.19534  -2.28 263.13,245.12, 227.11 GL

4,7-megastigmadien-3-one

11-0-glucoside
Other1 N6,N6,N6- = FI H-L-HZ [ CoHaoNo2O2 LIl [M-+H]" 189.15975 189.15977  0.08 130.09, 116.07,70.07 GL
Other2 D-H & CeH1406 115 [M—H]- 18107176 181.07144 4.8 163.06,119.03,101.02,59.01 GL
Other3 48 A F AT C6Hs0: 459 [M+H]" 11104405 111.04398  —0.69 93.03,83.05 GL
Otherd 2 & CsHs03 1236 [M-+H]" 15305462 153.05463  —0.06 125.06, 93.03 GL
Other5 7} 5 CoH100s 1580 [M-+H]" 16707027 167.07018  —0.54 149.06, 123.04, 119.05 GL
Other6 B2 & A i CiiHi603 1933 [M+H]" 197.11722 197.11716  —0.31 179.10, 151.11, 81.07 GL
Other7 i/ % B C3oHagOs 4212 [M—H]- 55731199 55731244 2.7 497.29,401.24,357.211 6509 GL
Other8 Fi 41 % Bi C20H304 48.12 [M+H]" 337.23733 33723398  -9.95 319.23,235.17,151.07, 123.08 XB
*HATEA S OO R AEUERRE O-BHLERE NS ANCEMIE AN S-RAFH VRIS CHEK  Other-HAlb

2 GL-JREZM XB-HEAZH GXD-REHEAD

*determined by reference substance F-flavonoids A-amino acids

V-volatile oils

ik 6 4. GIEERZK 10 4. B 14 4. sk
440 YRS R 1A, BEK 6. R
3. B 6. HAmK 8 AN

312 RN SEE  HAH MG RS TRE
WE 2 fros, Sl 23 MY, FERE 2.
3.1.3 RRS S NERE R IR E
68 NS, AL 4858 H 23 S, DLIEHR K F4
R, AW IE R TR T T TN
287.05, % Xcalibur FAF4U G 45 30 Ho6 B 3 20
CisH100¢, T4 B = g0 IFam i o 8 St e xd, %
€ F4 NRBER, REMENE 3-A. APLERE
05 EfME AT rErigR 15201, &
Xcalibur FAF LA 15 BT 53§20 CsHsO4, AR
P EYPREHAN FE. Wi, o
HogwR B FER, R&HixE 05 NEHR, %
fife A L] 3-B.

O-organic acids

N-nucleoside AN-alkaloids and nitrogens S-saponins

C-carbohydrate  Other-other classes GL-Trichosanthes Fructus XB-Allium macrostemon ~GXD-Gualouxiebai Decoction

32 HMERFEHR

3.2.1  JINEEHE H 70 1t B4y 1) 0 1% 5 R R T
JRZE 3 A N LR 53 3581 SwissADME ik, F)
FH SwissTargetPrediction (3 &, T #i 1H Bi 70
MRS, MU probability =1 1% Hh S BN g 5614,
G EEERE) 396 NN A EE A
322 JELNFLEITREIL /£ GenenCards ##f5 )%
i, DL “coronary heart disease” NKEEIH, WE
relevance score =30 AL, 15 EHEL 379 4~
AR DA _E OB 1] 461 A\ ] OMIM A DrugBank (45
FE, 4rIf93) 553, 35 #ER{. fE DisGeNET #di
W, e score fERT-56T 2 £ HR AL AL HE AT 415
Ao BEH 4 NEEEES RIS AURIFEE, MR E
R E] 1185 AN7ek CoJi (i L HE A

3.2.3 ZOEERITIE & PPI LS B IR KR
5k 10 P A X L 396 ANEE 5 ek Lo AH 5
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B2 MEHAEE. ABFREATHEEFRE

Fig. 2 Total ion current chormatograms of serum samples in positive and negative ion mode

2 INEHERZ 23 DNANMES FRIEER

Table 2 Mass spectrum information of 23 absorbed components of Gualouxiebai Decoction in plasma

GT BEWS  ATR wmin BTHER BRHE SWE (X‘ﬁi) BB

F4 NZES 3 Ci15H1006 691  [M-H]" 287.05501 287.05432  —2.40 287.05,269.04,153.02, 135.04, 89.04
F5 FRE CisHioOs 3144  [M+H]"  271.06009 271.05841  —6.24 271.06,153.02,91.05

A2 L CsHuNOz 124 [M+H]" 118.08625 118.08615  —0.11 118.09,57.06

A4 R CeHINOsS 132 [M-+H]"  178.05324  178.053 42 1.01  132.04,91.02, 88.04

A7 ERER CsH7NO; 117  [M+H]"  130.04986  130.049 93 0.46 130.05, 84.04

A9 FREE CHiNO2 137 [M+H]" 16608625 166.086 14  —0.69 149.06, 131.05, 120.08, 79.05
A0 BEER CuHiN20, 137 [M+H]® 20509715 205.09697  —0.90 205.10, 188.07, 170.06, 118.06
03 PR CoHs0, 36.16  [M+H]* 149.05970 148.05188  —0.98 149.06, 103.05, 79.05

05 F R CsHsO4 135 [M—H]- 167.03498  167.034 74 512 152.01, 123.04, 108.02

08 KR C7He03 1489  [M+H]" 139.03897  139.038 97 0.86 109.03,93.03

010  RIfiEg CisHuOs 2170 [M—H]-  329.23334  329.23328 1.03 229.14,211.13, 171.10

(0) AR WAN Ty 17 CisH0;  37.82  [M+4H]" 29522677 29522717 0.40 259.20,99.08, 81.07

014  immR CisHnO2  43.92 [M—H]- 279.23295 279.23184 1.05 279.23,261.22

015  JR%E CisH02  28.88  [M-+H]" 27923185 279.23141  —1.60 279.23,149.02, 121.03

AN2 R C7HINO, 121 [M+H]" 13805495 13805495  —0.04 110.06,94.07

AN12  4EEERMTEE CiHisNO2 841  [M—H]-  192.10300  192.102 39 2,52 138.05,110.06, 94.07

AN13  SEER Ci7HN20s 1861 [M+H]*  309.08698  309.086 00  —3.18 281.09, 263.08, 235.09, 206.08
S4 TR CoHeO3 1682  [M—H]- 161.02441 161.024 40 6.70 161.02

S5 gitogenin CyHuOs 3374 [M—H]- 43131668 431.31738 416 43132

V2 SE_FBR TR CieHnOs  37.66 [MA+H]"  279.15908 279.15900  —0.31 167.03,149.02, 121.03, 93.03
C3 IR -y- Ml CeHio06 1.16  [M—H]- 177.04046  177.040 45 6.13 177.04

Other6  H.5% % Py i CiHi60s 898  [M-+H]* 197.11722 19711711  —0.56 197.12,151.11

Other8 HiZI/i% Ei CoH3s0s 2447  [M+H]® 35524790 35524518  -2.72 35524
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Fig. 4 Venn diagram of GXD active ingredient targets and
CHD targets
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*3 INEHRFHETELFROZOESRINGH
Table 3 Topological parameters of core target points of
GXD in the treatment of CHD

MNEH, R EEERE. BN, 246859,
Y 5 AZ JE X 25 CC; GO-MF 43 #1433 103 M4 H
KIHEEETRFR S A NREEE 17 UL ER 3

WHARR VSRR AL EEEho FEG%E MF.
TNF 48 0.154478 82  0.295212 77 3.25  “UERMERG -1 0 HE -G RS X 2% B A a
EGFR 38 0.076 41790  0.371 266 00 PN s 5 5. O AFA
PTGS2 37 0.063 17165 0.411 411 41 Cytoscape 3.7.2 B A, #3351 B 73 - A% o B A -JE i 7
MMP9 33 0.023 18793  0.492 424 24 Mg, I 8. M4 A 4E 99 N5 A (FLHE 65
ACE 32 0.064 436 54 0.425 403 23 ANRZOEE R, 23 NVEERS, 10 ANEEE T D A
CASP3 32 0.045 13393 0.453 629 03 193 250 A7~y - 1 X 4% PR s e K degree
ICAMI 30 0.022 58028  0.487 356 32 B 25, /NN 1. PRI 4, “FIIAECN 0.037,
TLR4 29 0.026 208 55  0.482 758 62 SEIEEEE N 031, HAH 5 AR 10 NMEREEA,
ESRI 28 0.041 41695 0.410 052 91 5 SLIE AR T IE A _E HEMRTF R & E1(Other8).
PPARG 27 0.041 17500 0.424 501 42 xR (FSH. RBEEZR (F4). THER (014). B
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Fig. 6 KEGG enrichment analysis of key targets from Gualouxiebai Decoction for treatment of CHD
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Fig. 7 GO enrichment analysis of key targets from Gualouxiebai Decoction for treatment of CHD
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