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Analysis of Material Basis and Mechanism of Sangjiang Ganmao Injection in Treatment of
Common Cold Based on UPLC-Q-Orbitrap HRMS and Network Pharmacology
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HUANG Qin-wan'", ZHANG Da-yong"’
(1. School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China;
2. Gooddoctor Pharmaceutical Group Co. Ltd. , Chengdu 610071, China)

[Abstract] Objective: To explore the material basis and mechanism of Sangjiang Ganmao injection
(SG) in the treatment of common cold by ultra-performance liquid chromatography-quadrupole/electrostatic
field orbitrap high resolution mass spectrometry (UPLC-Q-Orbitrap HRMS) and network pharmacology.
Method: UPLC-Q-Orbitrap HRMS was used to identify the chemical components of SG with mobile phase of
acetonitrile (A)-0.1% formic acid aqueous solution (B) for gradient elution (0-10 min, 4%-15%A; 10-35 min,
15%-30%A ; 35-45 min, 30%-33%A; 45-55 min, 33%-60%A; 55-58 min, 60%A), flow rate of 0.2 mL-min™,

electrospray ionization (ESI) and scanning range of m/z 100-1 500 under positive and negative ion modes.
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Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and GeneCards
5.0 database were used to screen and predict the potential targets of chemical components in SG, STRING 11.0
database and Cytoscape 3.7.2 software were used to construct protein-protein interaction (PPI) network model,
gene ontology (GO) analysis and pathway analysis were performed on potential targets by Metascape 3.5,
Reactome database and Kyoto Encyclopedia of Genes and Genomes (KEGG) , Cytoscape 3.7.2 software was
used to build the network of "herbs-ingredients-key targets". Result: A total of 54 components in SG were
identified, and 80 potential targets of SG for treatment of common cold were predicted and screened based on
this. SG exerted therapeutic effects by acting on targets such as interleukin (IL)-6, tumor necrosis factor (TNF)
and IL-10, and signaling pathways such as IL-17 signaling pathway, TNF signaling pathway and interaction of
cytokine receptors. Conclusion: SG may interfere with the expression of inflammatory cytokines by acting on

related targets and pathways such as inflammation and immune system, and regulate the immune function of the

body as a whole, thereby exerting a therapeutic effect.
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genecards. org/) , 3¢ 1. R F5 B &l ] 4 % &5 (http://
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x1 REREFHBENZERS K UPLC-Q-Orbitrap HRMS £ E
Table 1 Qualitative analysis of chemical constituents in Sangjiang Ganmao injection by UPLC-Q-Orbitrap HRMS
&Y t/min Jinfar m/z WAE m/zS20E 8/ppm A FX SR 3y JE)
1 431 [M+H] 138.047 7 138.0543 4.78 C,H,NO, HE LR 94.065 3 A
2 4.67 [M-HJ 173.0528 173.0450 -4.51 C,H,,0, JE R 111.044 0,93.033 5,73.02837 C
3 556 [M-H] 289.0718 289.0724 0.21 C,,H,,0, JLEEHE D 245.259 7 C
4 10.63 [M+H]" 133.0575 133.0640 4.88 C,H,0 PR R 105.070 0,103.054 4,79.0546  C
5  11.44 [M+H] 165.0473 165.0540  4.06 C,H,O, R R 119.049 2 C
6 11.58 [M-H] 191.063 4 191.0554 -4.18 C,H,0, ESN 85.028 4,101.023 2 A,B
7 12,07 [M-H] 461.1724 461.1658 -1.43 C,H,0,,  #&REFIFE 135.044 2,131.034 0,59.0127 D
8 1228 [M-HJ 299.1209 299.113 5 -2.47 C,,H,,0, LR 119.034 1,89.023 3,71.0127, D
59.0127
9 13.06 [M+H] 325.0818 325.0898 2.46 C,;H,O St 163.038 6,107.049 2
10 14.17 [M+H] 229.078 6 229.0849  2.75 C,H,,0, Sk 2] 135.049 2,107.049 2,91.054 5 A
11 14.60 [M-HJ 271.089 6 271.0824 -2.66 C,,H,0, e R 109.028 4
12 1527 [M+H] 465.0928 465.1003  1.61 C,H,0,,  SEMitIZ 301.7450,179.430 3 A,B,D
13 1559 [M-H]- 353.0951 353.0875 -2.15 C,;H, 0, SR D 163.038 5,145.028 0,135.0438 A,B
14 15.78 [M+H]" 355.0924 355.1005 2.27 C,(H,,0, REHH 193.049 1,133.028 2 A
15 16.20 [M-H]" 646.1534  646.146 0 —1.15 C,,H;,CIO,, K745 K AU B 609.146 1 C
16  16.64 [M+H-H,0]" 1351201 135.1162 -2.92 C,(H,,0 ] 135.116 5,107.085 5,93.070 1  B,C,D
17 16.95 [M+H] 1532330 153.226 5 -4.24 C,,H,,0 i 107.085 6,93.070 2,81.070 3, C,D
71.049 6
18 17.49 [M+NH,]" 4751598 4751792  4.09 C,H,,NO,, ¥ FF" 323.097 7,89.0233,59.0127  E
19 17.56 [M-H] 609.189 7 6092063  2.72 C,H,,0,,  # ¥ 108.829 1,84.213 0 B
20 17.89 [M-H] 177.026 6 177.018 7 -4.47 C,HO, 6,7-"F AT TR 133.028 5,105.0335,92.9947 C
21  17.48 [M-H] 563.1479 563.1411 -1.21 C,H,,0,,  EMIEH 511.122 0,427.101 3,295.059 5 B
22 18.00 [M-H] 177.026 6 177.0189 -4.38 C,H,O, Jiit & 2 147.028 6,129.018 5,121.028 4 A
23 18.23 [M+H] 361.0818 361.0898 2.20 C,(H,O HIEFR 163.038 6,135.043 8,111.044 1 C
24 20.03 [M-HJ 447.100 6 447.0929 -1.71 C,H,0,,  AR#HAF 285.034 0,284.032 2 B,C
25 2120 [M-H]- 623.2068 623.1979 -1.42 C,,H;,0,,  #HMEETFA 179.034 1,161.023 4,133.0284 D
26 21.46 [M+H] 611.1494 611.1571 127 C,,H,,0,, TV 303.049 0,85.028 7,71.0496  A.,D
27 21.94 [M+H] 595.1558 595.1627 115 C,;H,,0,5  WIAH-3-0-25 FHEH 449.106 3,287.054 0 A
28 22.92 [M-HJ 463.0955 463.0889 -1.42 C,H,0,, &ZHkif 300.027 0,271.024 4,151.0025 D
29 22.95 [M+H] 449.0992 449.106 1  1.54 C,H,,0,, 2= 284.032 3,255.029 4,227.0344 A.,D
30 2327 [M-HJ 461.077 1 461.0723 -1.05 C,H,,0,,  BF#X:iF 287.054 2 C
31 23.60 [M+H] 287.046 4 287.0530 2.30 C,;H,,0, VNZES S 153.017 9 A,B,D
32 2497 [M-H] 515.126 8 515.1197 -1.38 C,;H,,0,,  SF&JFEC 353.087 0,173.044 6,135.044 1 B
33 2531 [M-H] 6232068 623.1993 -1.20 C,,H, 0,5  BEAMEFD 161.023 5,133.028 5,113.0234 D
34 2542 [M+H] 579.1590 579.1675 1.46 C,,H,,0,,  BFHEMIF 433.111 4,271.059 1 B
35 2547 [M-H] 519.1958 519.1886 -1.38 C,H,,0,, (+)-FANE R -B-D-TL T 4 235.095 8,175.0750,137.0594 D
wREH
36 26.10 [M-H] 447.100 6 447.0938 -1.51 C,H,0,, =M Hif 284.032 3,255.029 4,277.0344 C
37 2649 [M-H] 515.126 8 515.1194 -1.44 C,;H,,0,,  3,5-UMHEEL % T /R 353.0872,191.0552,135.0441 B
38 27.32 [M-HJ 447.099 2 447.0929 -1.41 C,H,0,,  IIZW-7-0-8-D- A A M1F  285.0340,257.0451,151.1127,C
107.012 8
39  28.03 [M-H]- 445.084 9 445.0775 -1.67 C, H,O,,  Jr3EE-7-O- M E MR 1T 271.059 2 c
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&ZR1
&Y t/min Jn i mlz WEAE m/z SSE 8/ppm 43T 2 ik 30 HJ&
40  29.08 [M+H] 301.0620 301.0688 2.25 C,(H,,0, I ARFR 286.046 4,258.051 6 B
41 29.52 [M-HJ 187.1049 187.0970 -4.25 C,H,O, T 187.096 7,125.096 1 B
42 29.65 [M-H] 179.0423 179.033 9 -4.69 CyH,O, M R D 163.038 5,135.043 8,117.0335 D
43 3438 [M+NH,]' 552.2326 5522412 1.56 C,,H,,0,,  #®HD 355.1532,189.090 6,137.0595 D
44 35.62 [M+NH,] 552.2367 552.2413  0.83 C,,H,,0,, BT D 373.163 6,355.153 1,137.0595 D
45 35.82 [M+H] 593.1792 593.1836 0.74 C,iH,,0,, AT 447.1272,285.074 9,270.051 4 B
46 37.33 [M-HJ 201.120 5 201.1128 -3.84 C,,H,,0, 2R 183.101 8,139.111 8 c
47 39.12 [M-HJ 283.068 5 283.0609 -2.68 C,H,,0; SERE 242.056 6 B
48 39.92 [M-HJ 459.100 6 459.0933 -1.59 C,,H,0,,  #EAIF 283.060 7,268.037 4,113.0234 D
49 4248 [M+H-H,0]" 137.1252 137.1319 491 C,H,,0 K4 A i 95.085 8,81.070 3 A,B,C
50  43.95 [M+H]" 271.0528 271.0583 2.0l C,;H,,0; FrIE D 151.002 5,117.033 5 B,C
51  45.14 [M+H] 359.1416 359.1471  1.53 C,H,,0, 2 DR i 193 122.036 3,83.0012 7 D
52 47.83 [M-HJ 135.1247 135.1285 2.81 C,H,, Frig s 137.059 4 c
53 53.65 [M+H]" 249.1412 249.1475  2.51 C,jH,0, UNEE-12]H 231.137 6,111.080 6 B
54  57.61 [M+H-H,0]" 277.1725 277.1785 2.18 C,,H,.0, LHFED 177.090 7,145.064 5,137.059 5 F
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Cytoscape 3.7.2 /44 il PPIMI 2%, ULIAI 1. PPT W 4%
AL 73T A (AR ), 578 AR (R A BLAR
FH ) o 79 8 RN 0 TR 38 AR 3 B AE A R/, 1 A
AR e A TR, S 7 A (A K 5 i 1 R 4 R
fRF L, A A 8, BRI 25 & B K . 7RI
gerf P B REAE 15.84, K T Y BEAE (R0
FAEE 30, Wk 2, Hodh 4l A R -6 (IL-6, B {H
47) , b9 IR BE R T (TNF, B {f 46) 1 IL-10 ( JF {#
38) B AN AR T RE(E B R, 2 3 DGR

PTGSI CYP2B6
ALOXS

G§TP1 TNFSF10

L4 MPO F3
SOD1 PTGS2 ccLl
TNERSFI10A
Fe2 TLR4
NQO!I  VCAMI
D01
cD28 INS CASPE 12
AGHE CAT VEGFA CRP

13 MMPL_ Mvpy L3

FOS STATI
NFE2L2 MMP2 e

TPs3
TGFBL
HIFIA CD86 SELE
IL5
BRCA2 ESRI L
PPARG f-La
AGTR1 JUN bl CDS8O

EDN1 IL-10

PIKBCG ITGB2 CD40LG

PPARA
ADRB: NOS3

TBXA2R’ MAPK3

ADRB1

N ccLs

@y " MR

1 REREEHBBTEEREEXESAH PPIFE
Fig. 1 PPI network of potential targets for treatment of common

cold with Sangjiang Ganmao injection
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PR R ZIRE T WE SRR Z AN BN A Y
FERRITIEE , H Bl S el R HAER .
KEGG 73 ¥ 15 3] i 2% & ALl #% 124 55, F 20 R
i A DG 3 % T — S 9 R O, 6 45 48 i PR AN
0 i PR 7 22 AR AH AR, RS R IL-17 15 538
TNF {55 38 % F1 49 5 P 1 s 554 5 38 1
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Table 2 Key targets of Sangjiang Ganmao injection for treatment of common cold
No. HLAEN AR UniProt ID
1 CCLI11 #4165 ¥ (eotaxin) P51671
2 CCL2 C-C 371k K 7 2( C-C motif chemokine 2) P13500
3 CD40LG CD40 it & (CD40 ligand) P29965
4 CD86 T ik B4 20 2 7% AL P2 . CD86( T-lymphocyte activation antigen CD86) P42081
5 CRP C JZ % % H ( C-reactive protein) P02741
6 EDNI M 5 % 1(endothelin-1) P05305
7 FOS N JFJEE ] c-Fos( proto-oncogene c-Fos) P0O1100
8 ICAM1 20 it 18] 25 B 437 1 (intercellular adhesion molecule 1) P05362
9 IFNG v-T ¥t % (interferon gamma) P01579
10 IL-10 1 40 it /> % -10(interleukin-10) P22301
11 IL-13 interleukin-13 P35225
12 IL-1A interleukin-1la P01583
13 IL-1B interleukin-18 P01584
14 IL-2 interleukin-2 P60568
15 IL-4 interleukin-4 PO5112
16 IL-6 interleukin-6 P05231
17 INS Ji% £ % (insulin) P01308
18 JUN T 53 IR 78005 25 H - 1( AP-1) [transcription factor activator protien-1( AP-1)] P05412
19 MAPK3 o2 B3O (4 2 11 B4R 3 (mitogen-activated protein kinase 3) P27361
20 MMP2 JL I 42 )@ 4K (1 2( 72 kDa type IV collagenase) P08253
21 MMP9 FE 5T 4 )8 5 1 ¥ 9 (matrix metalloproteinase-9) P14780
22 NOS3 P J i — 48 Ak & A 1§ 3 (endothelial nitric oxide synthase 3) P29474
23 PPARG ok S Ak W T A 484 B 49 AT 52 1K y (peroxisome proliferator-activated receptor gamma) P37231
24 PTGS2 A5 AR 2 N i E AL W) & 1§ 2 (prostaglandin G/H synthase 2) P35354
25 STAT1 5555 5 5 55 5% 0% T 1 (signal transducer and activator of transcription 1-alpha/beta) P42224
26 TLR4 Toll #5Z {& 4( Toll-like receptor 4) 000206
27 TNF i IR 5E K F- (tumor necrosis factor) P01375
28 TP53 21 Jifd i 98 32 5L pS 3 (cellular tumor antigen p53) P04637
29 VCAMI 1% 40 RS FfF 2 (1 (vascular cell adhesion protein 1) P19320
30 VEGFA 1L M Bz 2B K 7 A(vascular endothelial growth factor A) P15692

3.5 PG -AZ O BT I s A I 4 AR R
UL 4. {fi H Network Analyzer i {4 #1753 97 , % ™
2RI 63 AN 4 (ALHE 27 S ALY, 30 S 0 A5 AN
6 Fh 24 b1 ) F 674 Z5 301, A AR K U6 B AH 7 v S %
E B A I 45 v i 8 A R e K. A R
BT AARBER TR REEFR T ZHE
I E 22 P T T O e 25 R T S R 3 2 O
Oy B K2 b A7 Sl R AE , — 8 1 R 2R
ERER IR ON W P S
4 iTig
5 2B WA IR 2% B8 ) 1 5% 48 TR Sk ik
+ 160 -

L HEAT OB, SR A T T R AR KUTE
S AL R RDIE KR A — T B 2 R
R IT R . AW 58 B A UPLC-Q-Orbitrap
HRMS 7 AR XF 5% 22 8% 1 5 b &2 2% 19 46 2 i 43
HEAT TP A3 A 5 A, S T o ) BE e T A
fill, I 45 A GO & % 4 1 fl KEGG {55 5 38 % 43 Hr i
BE T AT R E RO

7 PP W 2% A7 76 Z FlORE S AR BLAE D, A
AR, 10 B 5 22 BB T S E B YR T A R
B Al BB, 7E PPT M5 45 2] T LA BE A 55
T R S BRE #0543 ) M IL-6,1L-10 Al TNF, IL & 7E
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A T cell activation ° B tetrapyrrole binding{  ©
response to oxidative stress: [ ] signaling receptor activator activity [ ]
response to nutrient levels- [ ] serine hydrolase activity{ *
response to molecule of bacterial origin ™ RNA polymerase II-specific DNA-binding transcription factor binding] @
response to lipopolysaccharide @ Count/ receptor ligand activity' ® Count/
regulation of reactive oxygen species metabolic process ° - 20 protease binding{  ® . 8
regulation of inflammatory response (] ®2) phosphatase binding{ * 12
regulation of immune effector process { ° ® 25 peptide binding | * e16
regulation of hemopoiesis { . ®27 hydrolase activity, acting on acid phosphorus-nitrogen bonds{ * 020
regulation of cell-cell adhesion ] * e P heme binding{  ®
reactive oxygen species metabolic process: Y & 30 growth factor receptor binding ° -lg P
positive regulation of secretion L) growth factor activity ° 20
positive regulation of protein transport ° 25 G protein-coupled receptor binding|
P P 15
positive regulation of establishment of protein localization { . 20 DNA-binding transcription factor binding . 10
positive regulation of cytokine production { [ ] DNA-binding transcription activator activity, RNA polymerase Il-specific . 5
leukocyte cell-cell adhesion] * DNA-binding transeription activator activity{ @
cellular response to oxidative stress . cytokine receptor binding [ ]
cellular response to external stimulus{ * cytokine activity [ ]
cellular response to chemical stress ° antioxidant activity | *
aging ° amide binding { *
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caveola ° AGE-RAGE signaling pathway in diabetic complications { [ ]
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Fig. 2 GO enrichment and pathway analysis of targets related to Sangjiang Ganmao injection in treatment of common cold
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Fig. 3 Reactome pathway analysis of Sangjiang Ganmao injection in treatment of common cold
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Fig. 4 Network model of "herbs-ingredients-key targets" of

Sangjiang Ganmao injection in treatment of common cold
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