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Study on pharmacodynamic material basis and mechanism of Shufeng Jiedu Capsule
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Abstract: The pharmacodynamic material basis of Shufeng Jiedu Capsule (SJC) was identified and the mechanism was explained.
Ninety-four compounds were identified in SJC and 10 compounds were determined to be the anti-inflammatory ingredients by
screening experiments. The mechanism of multi-component, multi-targets, and multi-pathways of SIC which provided a theoretical

and experimental basis for the standards of quality control and the clinical application was elucidated by in vivo experiments, network

pharmacology, and genomics.
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Table 1 Identification of chemical components in extracts from SJC

F5  tp/min MS/MS (m/z) MHT - HRA Ew) KU
(m/z) JR
1 22 175 [M+H] 173 174 arginine BREAR
2 26 244[M+H]", 487 [2M+H]", 112 [M+H—Rib]" 242 243 cytidine IRIER
3 3.0 365[M+Na]’, 203 [M-+Na—glucose] 341 342 sucrose and its isomer HRIEAR
4 32 203 [M+Na]” 179 180  cafferic acid PR
5 52 130[M+H]", 152 [M+Na]” 128 129 epigoitrin/goitrin PREEAR .
6 54 268 [M+H]", 136 [M+H—Rib]" 266 267  adenosine BRI AR
7055 — 243 244 uridine AR
8 69 284[M+H], 152 [M+H—Rib]" 282 283 guanosine HRAEAR
9 82 166 [M+H]", 120 [M+H—HCOOH]" 164 165  phenylalanine BREAR
10 114 399 [M+Na]’, 215 [M+H—glucose]”, 375 376 2-methoxy-3,4,5-trihydroxyphenyl- %3
197 [M+H—glucose —H,0] ", ethanoid glycoside
179 [M+H—glucose—H,0x2]"
1 120 — 325 326 — JRAL
12 120 485[M+Na]’, 317 [M+H-rhamnose]", 461 462  forsythoside E and its isomer e
155 [M+H—rhamnose — glucose] "
13 127  485[M+Na]’, 317 [M+H—rhamnose] ", 461 462 forsythoside E and its isomer #
155 [M~+H—rhamnose — glucose] "
14 131  747[2M+Na]’, 385 [M+Na]", 223 [M+Na—glucose] 361 362 dehydroxy patrinoside T &
15 137 489 [M-+H]", 325 [M+H—164]", 487 488 p-coumaroyl-(6-O-caffeoyl)- 5
163 [M+H—164—glucose]” glucoside
16 162  427[M+Na]*,405 [M+H]", 243 [M+H—glucose] ", 403 404 hastatoside L
225 [M+H—glucose—H;0] ", 207 [M-+H—glucose —
2H,0]",193 [M+H—glucose—2H,0—14]"
17 174 377 [M+Na]", 163 [M+H—quinine acyl]" 353 354 chlorogenic acid LEIH
18 174 413[M+Na]',391 M+H]", 211 [M+H—glucose—H,0]', 389 390 3,4-dihydroverbenalin L

179 [M-+H—glucose—2H,0—14]"
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19 182 389 [M-+H]", 227 [M+H—glucose] ", 387 388  verbenalin T e
195 [M+H—glucose—2H,0—14]"

20 183 457[M+Na]", 273 [M+H—glucose]” 433 434 9-methyl-10-hydrohastatoside I e

21 19.0 449 [M+Na]®, 427 [M+H] 425 426  patridoid II o B

22 196 381 [M+H]",219 [ M+H—Gle]" 379 380  dihydro patrinoside W B

23 203 679 [M+Na]", 477 [M+H—H,0—rhamnose]", 639 640  B-hydroxyforsythoside A ez )
325 [477—152]", 163 [325—glucose]”

24 223 639 [M+H]", 463 [M+H—glucuronide acid] ", 637 638 luteolin7-O-diglucuronide I e
287 [M-+H—glucuronide acidx2]"

25 224 391 [M+H]", 229 [M+H—glucose] 389 390 piceid FERt

26 238 633 [M+Na]’, 479 [M+H—xylose] ", 609 610  forsythoside J pei|
325 [479—154]", 163 [325—glucose]”

27 245 647 [M+Na]", 479 [M+H—xylose]", 623 624 forsythoside A &
325 [479—154]", 163 [325—glucose]”

28 252 647 [M+Na]", 479 [M+H—xylose]", 623 624 forsythoside I b
325 [479—154]", 163 [325—glucose]”

29 258 611 [M+H]", 465 [M+H—rhamnose]", 609 610  lutin HER. AL
303 [M+H—rhamnose —glucose] SR

30 258 551 [M+H]", 419 [M+H—apiose], 549 550  apiosyl-isoliquiritin HE
257 [M+H—apiose—glucose]”

31 267 625[M+H]", 477 [M+H—rhamnose]”, 623 624 verbascoside L s
325 [M+H—rhamnose—152]"

32 27.0 419 [M+H]", 257 [M+H—glucose] 417 418 liquiritin HE

33 270 781 [M+H]", 391 [M+H—390]", 779 780  dimer piceid FERt
229 [M+H—390—glucose]

34 279 479 [M~+H]",325[479—154]", 163 [325—glucose] 477 478 calceolarioside A B

35 284 443 [M+H]", 273 [M+H—glucuronide acid]” 441 442 naringenin 7-O-glucuronide B

36 289 647 [M+Na]', 625 M+H]", 477 [M+H—thamnose]’, 623 624  isoverbascoside T
325 [M+H—rhamnose—152]"

37 302 567 [M+H], 405 [M+H—glucose] " , 565 566  dihydroxyphillyrin |
387 [M+H—glucose—H,0]"

38 31.0 903 [M-+H]", 757 [M+H—rhamnose]", 595 [M+ 901 902  quercetin 7-O-rhamnosyl-3-O- W
H—rhamnosex2] ", 449 [M+H—rhamx2—glucose] ", glucosyl-1-6-rhamninosyl-
303 [M+H—rhamnosex2 — glucose —rhamnose]” 1-3-rhamnoside

39 335 539 [M+H]", 499 [M+H—CH,0]", 537 538  hydroxydihydromatairesinoside G A
337 [M+H—glucose] ", 319 [337—H,0] ",
163 [327—156]"

40  33.8 447 [M-+H]', 271 [M-+H—glucuronide acid]" 445 446  apigenin-7-O-glucuronide I

41 338 539[M+Na]’, 517 [M+H]", 499 [M+H—H,0]", 515 516  isochlorogenic acid B and L]

355 [M+H—caffeic acyl]

its isomer
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42 347 455[M+Nal]", 271 [M+H—glucose]” 431 432 emodin-8-O-glucoside Fekk
43 347 551 [M+H]", 419 [M+H—apiose], 549 550 apiosylliguiritin HE
257 [M+H—apiose —glucose] "
44 359 — 541 542 — JRAL
45 359 431 [M+H]", 269 [M+H—glucose]" 475[M-HHCOO] 430 7-methoxyflavone-4'-glucoside ~ H ¥
46 364 675[M-+Na]’, 653 [M+H]" 485 [M+H—168]", 651 652 epimeridinoside A L
339 [M+H— 168 —rhamnose],
177 [M+H— 168 —rhamnose — glucose] "
47 364 523 [M+H]", 343 [M+H—glucose—H,0]", 521 522 isolariciresinol-6-O-B-glucoside ¥, M Hi
219 [M+H—glucose—H,0—124]"
48 36.8 147[M+Na] 123 124 5-hydroxymethylfurfural Fit
49 378 239[M+H]", 146 [M+H—C¢H;OH]" 237 238 3-(2-hydroxyphenyl)-4(3H)- HEAR
quinazolinone
50 382 177[M+Na]', 145 [M+Na—2H,0]" 153 154 trihydroxybenzaldehyde Fit
51 402 469 [M+Na]*, 301 [M+H—rhamnose]” 445 446  kaempferide-3-O-thamninoside — JWHEE
52 409 409 [M+H]", 247 [M+H—_glucose]" 407 408  2-methoxy-6-acetyljuglone- Femt
glucoside
53 417 433 [M+H]", 271 [M+H—glucose]" 431 432 emodin-1-O-glucoside AR
54 424 257[M+H]T, 137 [M+H—120]" 511[2M—H] 256 isoliquiritigenin HE
55 444 839 [M-+H]', 663 [M-+H—_glucuronide acid]”, ~ 837 838 hydroxy glycyrrhizic acid HE
487 [M+H—glucuronide acidx2]", and its isomer
469 [487—H,0]"
56 444 285 [M-+H]" 283 284 rhein Fett
57 458 839 [M+H]", 663 [M+H—glucuronide acid]", 837 838 hydroxy glycyrrhizic acid HE
487 [M+H—glucuronide acidx2]", and its isomer
469 [487—H,0]"
58 458 353 [M+Na]’, 295 [M+H—H,0x2]", 329 330 7-methoxyisohamnetin |
231 [M+H—H,0x2—64]"
59 458 271 [M-+H]" 269 270 emodin FEt
60 458 271 [M+H]" 269 270 apigenin Y 3=
61 463 353 [M+Na]* 329 330 demethoxy-indigoticalignane A #REEHR . iR
62 467 301 [M+H]" 299 300  4'-hydroxywogonin L s
63 469 839[M-+H]", 663 [M+H—glucuronide acid]*, 837 838 hydroxy glycyrrhizic acid HE
487 [M+H—glucuronide acidx2]", and its isomer
469 [487—H,0]"
64 470 781 [M+H]', 763 [M+H—H,0]", 779 780  saikosaponin A 45
745 [M+H—H,0x2]", 619 [M+H—glucose] ",
473 [M+H—glucose—fucose] "
65 475 823[M+H]", 647 [M+H—glucuronide acid]*, 821 822 glycyrrhizic acid and its isomer ~ H
471 [M+H—glucuronide acidx2]"
66 479 823 [M+H]', 647 [M+H—glucuronide acid]”, 821 822 glycyrrhizic acid and its isomer ~ HE
471 [M+H—glucuronide acidx2]"
67 481 304[M-+H] 302 303 2-[(2-hydroxy-2'3'-dihydryo- BRI, SR

3'-indole) cyanomethylene]-3-

indolinone
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68 484 823 [M-+H]', 619 [M-+H—glucose—acetyl] ", 821 822 3"-acetylsaikosaponin A and B
473 [M+H—glucose—fucose] " its isomer
69  48.7 845[M+Na]", 647 [M+H—glucuronide acid]", 821 822 glycyrrhizic acid and its isomer  HHL,
471 [647—glucuronide acid]”, 453 [471 —H,0]"
70 493 823 [M-+H]', 619 [M+H—glucose—acetyl]", 821 822 3"-acetyl-saikosaponin A and SeiH
473 [M+H—glucose—fucose] " its isomer
71 493 373 M+H]', 355 M+H—HO]", 337 [M+H— 371 372 phillygenin bS]
H0x2[", 137 [3-hydroxy-4-methoxy benzyl]”
72 503 867 [M+H]", 705 [M+H—glucose]", 865 866 malonylsaikosaponin D and SeH
473 [M+H—glucose —fucose —malonyl]* its isomer
73 53.0 369 [M-+H]" 367 368  hydroxy gancaonin M and HE
its isomer
74 537 357 [M+H]" 355 356 uralenin HE
75 546 353 [M+H]" 351 352 gancaonin M and its isomer HE
76 548 327 [M+H]', 223 [M-+Na—126], 201 [M+H— 325 326 isaindigodione TR AR
126]*
77 556  819[M+Na]', 797 [M+H]", 635 [797—glucose] ", 795 796 28-O-B-D-glucopyranosyl-(1—=>6)- T # 5
473 [635—2glucose] ", 455 [aglycone—H,0]" B-D-glucopyranosyl hederagin ester
78 572 735[M+Na]t, 735 [889—arab], 733 734 3-O-0-L-thamnosyl-(1—2)-arabinosyl- i # &
586 [735—rhamnose] ", 457 [586 —xylose] ", oleanicaside
439 [M-+H—rhamnose —xylose—H,0]"
79 577 735 [M+Na]’, 735 [889—arab] ", 733 734 3-0-0-L-thamnosyl-(1—2)- &
586 [735—rhamnose] , 457 [586 —xylose] ", arabinosyl-ursolicaside
439 [M~+H—rhamnose —xylose—H,0]"
80 578  355[M+H] 353 354 licoflavonol HE
81 578 355[M+H] 353 354 isolicoflavonol HE
82 578 357[M+Na]’,335[M+H]", 303 [M+H—32]" 333 334 4 6-dihydroxyquercetin M
83 582 303 [M+H] 301 302 quercetin bt
84 592 285[M+H] 283 284 rhein and its isomer AL
85  59.6 353 [M+H] 351 352 gancaonin N and its isomer HE
86  60.6 371 [M+H] 369 370 uralenol HE
87  60.8 341 [M+Na]", 319 [M+H]", 301 [M+H—H,0]" 317 318 6-hydroxyquercetin E
88 622 319[M+Nal',297 [M+H]" 295 296 5-hydroxy-7-acetoxyflavone ERML HE
89 657 301 [M+Na]' 278 hydroxyindirubin HEAR
90 658 149 [M] 149 2,5-dihydroxy-indole IR
91 665 493 [M+Na]', 471 [M+H]", 469 470 glycyrrhetic acid and its isomer L
453 [M+H—H,0]", 427 [471—44]"
92 674 493 [M+Na]', 471 [M+H]", 469 470 glycyrrhetic acid and its isomer ~ H
453 [M+H—H,0]", 427 [471—44]"
93 67.6 473[M+H]" 471 472 hederagenin T B
94 68.2 457 [M+H]+ 455 456 ursolic acid/oleanic acid 3
95 701 455[M+H]", 439 [M—CH,]" 453 454 oleanonic acid T B
96 745 381 [M-+H]" 379 380 5-O-methyl-glycyrol HE
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Fig. 1 UPLC/Q-TOF for SJC and analysis on anti-inflammtory components
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Table 2 Information of anti-inflammatory components from SJC

. . ik ;
E5  f/min - MS(m/z) MS/MS (m/z) UVimm 3 R WEY .S
1 6.83 461.1628 315 [M—H—Rha], 135 [M—H— 196,221, CyH30,, 4624510 HEEEHF E &
Rha—Glu] 284 (forsythoside E)
2 8.81  405.1388 243 [M+H—Gl]’, 225 M+H—Glu— 232,192 C;H,,0,, 404.3710 & TEHEFT LS
H,0]',207 [M+H—Glu—2H,0]", (hastatoside)
193 [M+H—Glu—H,0—CH,0]"
3 940  389.1407 227 M+H—Gl]’, 195 [M+H—Glu— 238 C7Hy0y0 3883716 LhHfFeEEs I
CH,01", 177 M+H—Glu—CH,0— (verbenalin)
H,0]"
4 1352 6232007 623 [M—H],461 [M—H—Rha],, 198,220, CyH;0;5 624.5958 ZEEEE A R
161 [M—2H—461] 326 (forsythoside A)
5 1377 623.1971 EEACEE L s
(verbascoside)
6 1558 623.1978 SN A &
(isoforsythoside A)

7 2025 5352187 557[M+Na]’, 355 [M+H—Glu]",
249 [M+H—Glu—anisole]”, 189
[M+H—Glu—anisole—2CH,0]"

8 21.35 407.1294 407 [M—H], 245 [M—H—2CsH;—
cor

9 21.77  431.0843 269 [M—H—GNJ, 225 [M—H—Glu—
CoJ

10 3161 269.0423 269 [M+H]", 241 [M+H—COJ",
225 [M+H—CO,]"

200,230, CypH3,0y 534.5604 FEFEF (phillyrin) %50
277

237 CpsHysOs  408.4943 3-F2RIOLHER;  HE
(3-hydroxyglabrol )

222,271, CyHyOyo 432.3838 HEFIHF (vitexin) MG

194

287,266, C;sHiOs 2702414 K#ZE (emodin)  JEft. MRIEHR

224

F TNF-0. IL-6. IL-la. IL-1B 7K°F, RERRREHI
Jii cAMP }2 cAMP/cGMP /K-, MK Na', K'-
ATPase, /b=, WETHEWNIRTERFAA BT AVP (1)
. R TR B ETH RRE R 7 PGE, 1
Az, ITTT S S 5 R 4 B R F- TNF -0 IL- 10 IL-1 B4
IL-6 AR, REMR D4R T cAMP. Na ', K -ATPase
L[, FEK cCAMP/CGMP, Ji/bredl, FHAE PR
PN AVP 1IN, AT AR ER .
4 MRAIERMEIEHR
4.1 MERMBHBZHR

XIS E R 10 M HTARIE TR RR AR E
E. EMEEH AL MBS E AL BRI, st
LHEAY . DR, M. 3R H R, 4
HF . KEZE) FIH PharmMapper 1 KEGG 2544
5 5T BONT HL G M BEAZ AT B AR FH I B 1 i
WA, T 10 Fhks vl AeiE S HRAS. PDPK.
MAP2K1 %5 31 /MR SAE A T 280F ) B2 Focal
adhesion. 223 JFHE I (MAPKD. Fc epsilon
RI. It S840 P i 4 34 5 A B05 32 4 (PPARD . Toll
FESZAA (Toll-like receptor)~ NK ZH i/ 541 il 75 -

M A B AEKET (VEGF). B 42k f1 T 41
SEARAE A 19 ki, HA MAPK. Toll FE3Z 44,
PPAR . VEGF . Fc epsilon. f£ & U I B2 1€ it
(arachidonic acid metabolism)+ i FL3hYEE IHH 2 #
HH (mTOR). R EAKK T2/ (ErbB). Wnt
55 feocal adhesion {5 il 5 RAEAH K . b
K 24 (complement and coagulation cascades). H#A
A5 (natural killer). T/B 4032 4& (T/B cell
receptor ). Fc epsilon. J5 & M4 H s & (primary
immunodeficiency) 5% A, Focal adhesion.
PPAR. VEGF 5 G, Focal adhesion.
5B iEH: (gap junction). %% %% (adherens
junction). B &4 (tight junction) FIYL)EE H
M- LT (regulation of actin cytoskeleton) 5
JVL AW 4 A O

& JaFIH Cytoscape 2.6 3 AFEE4T H i A2,
32 X B TP R Mg 25 BRI (18] 2). il
R T N 2 L TR R e /N (A
(verbenalin) FlHL I Dh ¥ B HF (hastatoside) L&
K OTEF RN EWIEMEET A (forsythoside A)
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A-hydroxytyrosol B-cfferic acid C-verbenalol D-pillygenin E-3-hydroxyglabrol F-apigenin G-emodin
B2 HRABSREMEHEE
Fig. 2 Network pharmacology of SJC (A-G)
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