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(Abstract] Objective To elucidate the mechanism of action of Dijincao Euphorbiae Humifusae Herba) in treating inflammation
through analyzing the main components of Dijincao (Euphorbiae Humifusae Herba) by chromatographic coupling techniques

combined with predicting the potential targets of action and signaling pathways for anti-inflammation by network pharmacology.
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Methods The chemical composition of Dijincao (Euphorbiae Humifusae Herba) were analyzed by GC-MS and UPLC-Q-TOF-
MS/MS techniques and the active ingredients were screened by Traditional Chinese Medicine Systems Pharmacology (TCMSP)
and related literature. The targets were predicted by Swiss Target Prediction and the Dijincao (Euphorbiae Humifusae Herba)—
related therapeutic targets were obtained by the GeneCards, DrugBank, and DisGeNET. Then the component targets and
disease targets were intersected to obtain intersecting targets. The STRING 11.5 database and Cytoscape 3.9.0 software were
used to construct the protein—protein interaction (PPI) networks and screen the core targets. GO annotation and KEGG pathway
enrichment analysis were performed by DAVID 6.8 to construct a "compound-target—pathway" network. Results A total of 50
and 76 components were identified by GC-MS and UPLC-Q-TOF-MS/MS respectively, and 12 active components and 214
component targets were screened. The total of 10 688 anti—inflammatory —related targets and 198 active component—disease
intersection targets were obtained based on database screening and 37 core targets were screened by CytoNCA plug—in. The
enrichment analysis of DAVID database showed that Dijincao (Euphorbiae Humifusae Herba) mainly exerted its therapeutic
effects on inflammation through signaling pathways of phosphatidylinositide 3—kinases—protein kinase B (PI3K-Akt), ErbB, vascular
endothelial growth factor (VEGEF), thyroid hormone, estrogen, and so on. Conclusion Dijincao (Euphorbiae Humifusae Herba) exerts
its therapeutic effects on inflammation through multiple components, multiple targets, and multiple pathways, which is the
embodiment of the action characteristics of the complex system of Chinese medicines. It also provides a reference for the
comprehensive elucidation of therapeutic material basis of Dijincao (Euphorbiae Humifusae Herba).
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3.0 5.0 10.0 15.0 P 20.0 250 30.0 32.0
1 HSREREEE GC-MS REFRE
F 1 HIEE GC-MS LER DA ITEE
% REE/min ISR % &4 S F AR o3 o CAS 5
1 11.088 1.43 Sk CyoH 50 154.135 8 124-76-5
2 11.214 5.68 KA CioH 50 154.135 8 507-70-0
3 11.551 0.81 + Cple 170.203 5 112-40-3
4 11.830 0.21 552 H B CeHe0s 126.031 7 67-47-0
5 13.850 0.62 LB2R = CeHeOs 126.031 7 87-66-1
6 14.234 0.16 1-1 s CieHag 196.219 1 1120-36-1
7 14.761 0.42 HERH CpHy04, 342.116 2 57-50-1
8 15.445 0.34 16— 7K -B-D- A2 b CoH 1005 162.052 8 498-07-7
9 16.112 0.31 2(4H)-Benzofuranone, 5,6,7,7a—tetrahydro— CH1:0, 180.115 0 17092-92-1
4.4, Ta~trimethyl-, (R)-
10 16.731 0.36 R CieH 224.250 4 629-73-2
11 18.129 0.23 T bR CisHz0 226.229 7 2765/11/9
12 18.557 0.17 [ PusgR CisHx0, 228.208 9 544-63-8
13 18.788 0.16 AR e CHig05 196.109 9 73410-02-3
14 18.972 0.53 B WIR CioHig 266.297 4 18435-45-5
15 19.271 8.56 PR T2 5 TR S TR T CyHa0, 270.255 9 110-27-0
16 19.428 1.28 Fe T Copllsg 278.297 4 504-96-1
17 19.618 0.10 PR CisHx0, 242224 6 1002-84-2
18 19.679 0.73 Cyclopropanenonanoic acid, 2—[(2— CyH30, 322.287 2 10152-69-9
butyleyclopropyl)methyl]—, methyl ester
19 19.781 0.06 | g CisHy0, 230.224 6 14620-52-1
20 19.870 0.64 It CaoHaoO 296.307 9 102608-53-7
21 20.309 0.89 TSR R CyHa0, 270.255 9 112-39-0
22 20.390 0.17 Benzenepropanoic acid, 35-bis(1,1- CigHa0; 292.203 8 6386-38-5
dimethylethyl)-4-hydroxy—, methyl ester
23 20.703 11.88 IE7SKERR CeH50, 256.240 2 1957/10/3
24 20.975 1.99 FEHRR £ g CisH0, 284.271 5 628-97-7
25 21.934 0.33 S I R Y g CoH3,0, 294255 9 112-63-0
26 21.992 1.00 VPR H g CiHz0, 292.240 2 301-00-8
27 22.108 11.97 i CaoHyO 296.307 9 150-86-7
28 22.387 14.40 M JRRIR CisHx0, 278.224 6 463-40-1
29 22.547 1.54 MR 2 g CpHz0, 308.271 5 544-35-4
30 22.604 3.00 WA Z g CxH30, 306.255 9 1191-41-9
31 22.853 0.61 ZAISER-1-0 CaeHs 364.406 9 18835-33-1
32 24.199 0.27 4,8,12,16-Tetramethylheptadecan—4—olide CHyO, 324.302 8 96168-15-9
33 25.397 0.30 R AN L CieHaS 258.238 1 25360-09-2
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gkl
5 AEBBE] /min ARG TRV % &4 SrF MXFRE CASS
34 26.128 0.40 2-FRRRAH R Hh CpHo0, 338318 5 112-86-7
35 26.226 0.17 e CyH0 536589 6 105794-58-9
36 26.573 0.54 1-=b s CisHx0, 238193 3 62600-05-9
37 26917 0.51 Cedran—diol, (8S,14)- CyHy0, 354277 0 3443-82-1
38 26.992 2.90 2-Linoleoyl Glycerol CoHiOs 352261 4 18465-99-1
39 27.393 0.40 SRR R g CuHyx0, 390277 0 137-89-3
40 27.743 0.68 )R — H iR —~F g CHsNO  281.271 9 301-02-0
41 27.896 0.42 AT CssHo 490.547 8 6971-40-0
42 28.111 1.84 17- =4 HRkM CxoHs 410.391 3 111-02-4
43 28.685 1.19 ik CieHxOs  266.188 2 19780-11-1
44 29.662 0.23 T IR T R Caols0, 444396 7 153650-82-9
45 30.349 0.57 Tetracosa—2,6,14,18,22—pentaene—10,11-diol, 2,6,10,15,19,23—  CypHx0,  364.188 6  52557-29-6
hexamethyl-
46 30.539 4.08 1H-2,8a—Methanocyclopenta[alcyclopropa[eleyclodecen—11-one,  CxHyO 426386 2 545-47-1
1a,2,5,5a,6,9,10,10a—octahydro—5,5a,6—trihydroxy—1,4-bis
(hydroxymethyl)-1,7,9—trimethyl
47 30.886 2.65 P L CisHay 246.234 8 78578-97-9
48 31.195 0.56 Tetracyclo[6.1.0.0(2,4).0(5,7)|nonane, 3,6,9-triethyl- 3,6,9-  CxHp0, 410318 5 14101-61-2
trimethyl—
49 31.678 3.14 D—y-AE & =il CyHuO 384339 2 14214-69-8
50 25.482 2.58 4,6-JIR {5 —fhme CwHyx0, 330277 0 23470-00-0
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2144 PTGS2) itk 4 AL W AV 98490 1 1. 5% 1 y(PPARG)
322 PATHEAMIIRS A GeneCards Drugbiank 5ty i e e iy X

DisGeNET 3 S PP A inflammatons™ 3 o gyt s HOIRER OO R
ity ot e e TDAVID G BABFERHAS D 37 1 e
& E R, R EYEs Mo M T BB TR y A o
s s ST L
PR F B BB AR . PEILI 3, S ﬁg(r;ohwl’;r fomction. MEY3 A ﬂj’ ——
323 PPLF4 M R ORELRITE 15 ’ o

PLR/NESTT 10 /ECH 7 7T LR, WP SA.

FUS A STRING 1.5 B g , 3050 55 18] A HAF H
DAVID R b #r 3455 66 45 KEGG i %, LB P

KEZRAFH TSV 3, i#E— 255 T A Cytos-
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A B
10 20 30 40 50 t/min . 10 20 30 50 t/min
C H D
10 20 30 40 50 t/min J 10 20 30 50 t/min
2 H$BE UPLC-Q-TOF-MS/MS £ #i 2 B FiiE
A ZROERZIERF;B.LRCZENEF; CIETRZEIERSF;DIETEZEREF,
£ 2 HSRE UPLC-Q-TOF-MS WEH AT EE
F%  tR/imin - 53 Fal SEE B L HEY
1 0.82  CeH,,04 179.038 3[M-HJ 180.16  73.018 7,71.003 7,59.004 4 D-H &b
2 082  CpH,0, 387.084 5M+HCOOH]* 34230 221.046 5,197.037 8,143.018 4,131.019 5, Dl
119.020 8,101.012 2,89.013 0,73.018 2,59.005 1
3 0.87  C;H,0s 173.028 2[M-H] 174.15  137.008 3,83.038 7,73.018 7,71.003 3,59.004 4 B A
4 095  CeH,,0, 195.032 3[M-HJ" 196.16  86.996 9,85.017 6,74.998 7,71.004 0,59.005 O, WS
57.026 2,56.989 8
5 0.97  C4H,0s 135.015 2[M-H] 136.10  74.998 6,71.004 1,59.005 1,56.989 9 L-75HHIR
6 0.99  C;H\,06 191.037 7[M-HJ" 192.17  127.002 5,99.032 0,86.998 3,59.005 2 4 TR
7 099  CHO, 105.006 7[M-H] 106.08  74.998 1,72.982 7,59.005 0,56.989 5 Hyhig
8 111 CHO; 132.999 7[M-H] 13409  114.990 2,72.983 7,71.004 1 L3R
9 140  CHO, 117.006 O[M-H] 118.09  73.019 6 PN =R
10 1.88  CeHeO; 127.015 O[M+H]" 126.11  109.007 3,81.017 2,53.027 9 532 H SLpEms
11 194  CHO:; 168.997 2[M-H] 170.12  125.010 3,107.000 2,97.017 3,69.024 9 W FR
12 202 CHs0, 191.037 2[M-H] 192.12  86.997 7,57.026 0 Frign
13 232 CHO, 153.003 5[M-H] 154.12  109.016 8,91.008 6,81.023 5 LSRR
14 239  CH,NO, 166.052 3[M+H]" 165.19  120.055 5,103.032 5,93.050 6,79.037 4,51.011 7 KNA R
15 277 CsHuO; 305.041 2[M-H] 30627  167.015 0,139.024 2,125.009 7,109.016 3, ()-FEETILEE
57.025 5 HER
16 3.04  CsH, 04 171.030 1[M+H] 170.16  152.983 3,124.997 2,55.043 7 A E
17 624  CyHpO, 305.003 8[M+H]* 30425  152.984 8,127.011 8,123.017 8 FEILEEE
18 6.66  CisH 06 291.032 §[M+H]J* 290.27  165.019 8,139.012 5,123.020 9,91.037 0 ()-JILASEKEY
19 6.70  CisHyuOs 289.047 3[M-HJ 290.27  247.041 4,245.057 9,205.028 9,179.019 2,
165.002 1,109.017 6,81.023 6
20 727 CHO, 139.010 4[M+H]" 138.12  121.012 7,93.013 0 Jit LS
21 777 CHp0s 175.043 5[M-HJ" 176.17  131.052 9,115.027 3,113.046 2,86.965 2 2- BNEE R
22 7.84  CyHy0, 193.010 3[M+H] 192.17  137.031 4,119.008 3 SR 2 R
23 947  CpHy0, 390.097 O[M+NH*J" 37237  2211.050 8,193.044 3,161.038 4,151.044 3, T H
136.993 0,113.036 4,119.022 3,105.048 8,
85.011 5
24 9.70  CyHyOyp 371.022 3[M+H]' 37031 209.001 5 Eats
25 10.06  CyHOs 223.014 6[M+H]' 222.19  206.980 1,163.002 3 6-F23E-7 8- H4H
EROR
26 1269  CyHy05 209.005 5[M+H]* 208.17 181.016 0,179.988 2,163.008 6,153.025 3, B E
27 13.57  CoHyOs 199.022 7[M+H]" 198.17  135.018 9,68.986 6,53.028 5
152.989 4,127.014 9,109.007 7 BT
28 13.92  CyH,04 633.030 6[M-HJ 63446  463.017 3,419.030 5,300.972 7,274.995 7, ] L 5

272980 5
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gxR2
%  Rmin TR S A -y wEY
29 14.49 CyHa02 951.015 7[M-H] 952.64  933.006 5,300.973 7,272.980 9 R
30 15.51 CyoHs0, 193.013 6[M+H]* 192.17  137.023 3,53.002 2 SARERE
31 1831  CpHuO 387.168 3[M-HJ 38837  255.025 1,225.126 7,211.008 8,207.084 4, e
176.840 9,163.101 4,119.021 9,85017 3,59.005 3
32 20.60  CyHy0p 627.027 8[M+H]J* 626.52  465.008 8,314.983 8,302.986 9 FURRTY
33 23.09  CyHyOp 465.006 6[M+H]" 46438  302.987 6,284.976 8,85.013 2 S
34 2476 C1sH100s 318.985 4[M+HJ* 31824  152.989 9,109.008 7 LTS
35 26.40 CyHxOp 465.016 S[M+H]" 46438  302.997,152.988 7,136.996 9 Gtk
36 2642  CyHyOp 463.052 8[M-H] 46438  301.009 2 S F -3-0-4
HEMELY
37 26.77 C4HOs 300.972 9[M-H] 302.19 244986 5 A
38 26.88  CypHNO, 336.053 3[M-HJ 336.37  336.039 9,320.019 3,304.033 4 /INBERK,
39 2694  CHuNO, 303.995 §[M+H]" 303.35  285.954 0,275.967 3,153.991 3,136.997 3 et
40 27.07 CoH3016 611.046 7[M+H]" 610.52  302.992 3 T
41 2755  CyHyOu 579.050 5[M+H]* 57852  433.021 4,271.003 5 LS RS
42 2757  CpHOy 433,043 7[M-H] 43435  301.008 5 &
43 27.76 CisH,006 287.000 7[M+H]* 286.40  152.988 5 REBRR
449.023 8[M+H]" 44939  287.001 REHFE-3-0-7H]
44 2776 CyHy0 BT
45 2777 CuHy0y 447.057 9M-H] 44838  285.015 2,125.008 4 LRI
46 28.36 CaoH5010 419.018 6[M+H]" 41835 286.998 8 111 25 iy -3-0-BT iz
IEL RS
47 28.99 C1sHi0- 301.008 9[M-H]" 302.24  178.980 7,150.987 6,121.015 6,107.001 0, it %
83.002 6
48 29.26 CisH 105 271.037 O[M-HJ 27225  177.011 9,150.987 8,133.013 6,125.019 8, Tl Bz 2%
119.036 3,117.000 7,93.023 4,64.994 3
49 29.49 CosHlsOs 479.118 7[M-H] 480.68  399.061 3,121.015 2 FIMKEFE N TR
50 29.57 CHL0, 329.002 5[M-HJ 33029  298.957 5,270.964 5 BEREHE
51 2972 CypHyOy 595.033 1[M+H]J* 59452  286.992 8,165.024 1,147.014 9 EGIRES
52 2972 CyHyOss 593.087 3[M-HJ 59452 547.179 5,285.013 9,232.984 1,145.017 8, 1125 -3-0-257F
125.010 1 biiach
53 30.18 CaHiOs 415.115 3[M+Na]* 392,57  253.091 4 1 LR
54 30.82 CyHgO;  577.244 1[M+HCOOH]* 53271  531.231 4,445.087 4,399.202 2,274.991 9, rkfi R HIT
169.001 2,125.010 3,116.915 9,101.013 8
55 3090  CypHyuOyp 425.160 6[M+H]* 42440  381.153 1 Smyrindioloside
56 31.08 CysH,405 271.008 9[M+H]J* 27024  152.988 1,119.026 3 R
57 31,12 CpHyOn 405.180 8[M-H] 40638  269.024 4,243.044 8,199.114 6,134.993 2, LILIAE T+ iR
113.013 5,101.011 1,59.004 6
58 31.23 Ci6H 1206 301.013 9[M+H]" 30026 133.075 1 BRI R
59 3351 CisHa0, 275.147 5[M+H]* 27440  229.123 1,219.095 0,169.064 1,163.081 6, 19—25 1 22
149.088 5,93.050 7
60 34.60 CyHpOy 403.062 5[M+H]* 40239  373.020 3 JHREz %
61 3469  CxHuNO 346.133 2[M+HJ* 34556  115.024 6,98.966 0,79.035 0 N—" FE A Ha Tt e
62 35.04 CpH,50, 195.100 3[M+H]* 19427  117.044 8,107.063 8,81.054 1,69.056 9 HTE IR P T
63 3522 C1oHx0, 289.123 9[M+H]* 28843  271.116 6,135.052 7,125.073 4,50.057 8 S2
64 35.55 C4Hy0, 301.088 3[M+H]" 30030  257.106 2 EHIH
65 36.80 CoHss0, 331.125 O[M+Na]* 308.51  55.005 1 o PIN
66 3827  CyuHy0y 503261 2[M+HCOOH]* 45846  445.222 8,401.234 5,383.227 1,86.996 6 JI 4RSS TR ) TR M
Ji-3 - AT
67 38.63 C1sHy0, 279.178 6[M+H]* 27843 148994 5,131.058 6,55.043 3 Y JRRR
68 39.77  CyuHsOu 677.322 7[M-H] 678.81  417.115 9,415.114 6,399.108 9,397.106 2, ZHifE B
279.203 7,235.060 7,184.901 2,161.032 5,
89.012 2,59.005 5
69 39.91 CyH3,0, 373.197 9[M+Na]* 35049  73.031 9 10-2£75
70 40.19 Gy HgO, 693.343 1[M+Na]" 670.87  177.078 4,133.059 4,117.063 6,89.041 3 TIREH E
71 4096  Cs3HyN,0s 609.153 1[M+H]* 608.69  549.143 4 1
72 41.07  CxHuOy 515.219 O[M+Na]* 49252 445.033 9,429.003 9,354.998 9,340.951 5, RO SN ES
237.031 8,223.019 3,163.025 6,73.031 9
73 41.17 CieH10, 317.112 O[M+HJ* 31626  110.953 5 RRER
74 4222 C1sHy0, 279.207 9[M-HJ 28045  151.266 3 RIATH
75 47.04  CyHO, 447257 1[M+H]" 44636  148.992 9 K R -8-0-B-D-
(kb iiacs
76 4771 CaoHygOs 455317 5[M-H] 456.71  219.399 3 FIHEARTR
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=3 MEEEUASER

e AR BEWATR cAs5 PR
1 AEIR ellagic acid 476-66-4  CHOs
2 1125 Hy Kaempferol 520-18-3  CysH,006
3 i Apigenin 520-36-5 CysH,o0s
4 NN Luteolin 491-70-3  CysHigOs
5 iR 2% Quercetin 117-39-5  CysH,0;
6 SRR Isorhamnetin 480-19-3  CyHp0,
7 Tl % Naringenin 480-41-1  CysH 05
8 FHFAE Diosmetin 520-34-3  CyHpOs
9 4 5-TFILHR 4°,5-Dihydroxyflavone 6665-67-4 CisH,0,
10 FELER Eupatilin 22368-21-4 Cy5H;60;
11 HREHFR Jaceosidin 18085-97-7 CpH,,0,
12 FRHE R palmitic acid 57-10-3  CyHy0,

nase B, PI3K/PKB)f{ il i \Ras 15 5 i % 22 %4
JEIG AL FE P4 (mitogen activated protein kinase,
MAPK) {5538 5% F5{5 5l E Ras #OCH T 1(Ras-
related protein 1, Rapl){55iH &% % KEGG i %
PRI TR BE S AT R A AT R PR B P 1 L
K6,

DYRK1A \‘é_}y
FABPS
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N %
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MHIHR B 2R B ANIE T EE SR Y e 76 A
Ay, BT A HLIRIS LS,

IEAER | I 2% 27 382 A v 24 K 2 A RO 4 i
TE I R R T AR B Tz N, SE
1 X 4 245 B2 T T 24355 1 sy A R A R A
K, RS TT LI 25 A UAS TRt Ay v 2 AL
5% $ A LB 228 2 F 5 3 Aok b < 0 P
3= g~ % P %, 5 b B R A A ) O
Y FHAE o R TEAE BT R LS, BRI R R 2
B W) MR b 2R 0y R R
FKAEGWRAHRIEN . AP Y 12 5
PR , B B2 Sy, BRI RS | 1L
W TR MR MR ORRERSE, MK
PRAA A BB 1S WA BER FH B3 AR b
YTE RIS 106 A b B v B S A, DA S AR
LIS B S TR M TR BE SRR AT A G B LR 2 PR
Pl A= P 0 P R 80 v 7 ol e 5 S SR A S L)
H T S = s A S e B T A B2y
BETE M, B A TCMSP BUa 7 Kok B il 24 R4
A RBARMI LG AN T MK B2

i B R A FH B AZ OB 5 A4S KT1 EGFR |
VEGFA .SRC ESR1 .ERBB2 .PTGS2 .PPARG %%,
SCHRARIE Mk Bz 28 P LA S R0 B W 20 A S A iAok
HAE I Z2 W55 (I RS98| R 9E A7 JoT () ¢
LA B, SRC Y S P EA I HIVE I, el i
T il 5 4 3K DA G FEE 2 K B 282 R G 0F 43, IR R
TN A0 R BB 2 2 240 L 9 1, % it 4 i 3K T A
HRE5 A BRI O OR AP VR IS, BRAE IR T LA B Sk
26 it L PR Y R B i o B M 2EL 2453405 A2 B
FHRFEAT I, B RN AT NP, IEAh R IR L
RESAE 5 i R BB Bt , 4] NOD A 32 AR # I F1 45
PSR OCHE 1 3 AR/ IMATE AL, T IR R 28 1 -1
RIXAOF, B UCENR 2R S/ N R 27 iE R
RER 485 SCHR B o 245 2 B2 45 SRR | A B P )
BRI TR MR R R RR S LU RAE
255 Z I 2 AWl RE NPT 9 1Y R 5) , VEGFA |
SRC.ESR1 %5 0] BEAHT A 1 R AT

4 KEGG 434, Mg BT RAE S PI3K/Akt
ErbB \VEGF HUIRIRIECR MR 55 Sl A K,
PI3K/Akt 155 538 %2 28 MU 8 4 4 M Ak A2
M AE IS DA IR T 38 Akt J& PI3K/Ake {5

S PR SCEERR T PISK/AKt 15518 % 2 A fi
TSRS A T Akt AOBERR LR, PI3K/AKt {55
S5 NDMA i S AR e s A | 38 L PTEN
A3 PI3K/Akt NF—xB F1 MDM2-p53 15 5 i
%, RIS PR AT TR, BT R B, R
Jo R DA AR =X ) Ake OBERR L, R
ZHEEFIARIE RN, it NF-kB/AP-1/PI3K/Akt
S B E I NO Fl PGE-2 i7=4:59 VEGFARE
WA T ARV AY 5548 | DT 19 58 54 A E B8 0 A%
ARy TR, IFSER B M R T L
BRI 5 ST R BROC T ARAE , 48 i X G 4R
B A OR300 o D S P ST R K
FROCTT IR VEGFA BYZRIR , LA NS B AR,
ARWFFEEERALIN , M si 0] B AV F T OGS S
PP LA A5 B A TR A
MR EE R 2 AT 2 A Z2E B DRI E
RAEPURAER , 0 Ja 2 M B BE BT R AR F A 30 R E
BRI IE B8 At , R AR SY 5 0 R4 T B2
WA AR S5 R A B IR 25 TG M 25
SVE I B CHLR B AR, A5 AT LA 24
PH2ASTIG ) 50 b 0T DGR o5 A IR 1R FH DL R
LGP ) S IE VEH
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