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Mechanism of Yishen Huashi Granules in treatment of IgA nephropathy based
on HPLC-Q-TOF-MS/MS and network pharmacology
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National Clinical Research Center for Chinese Medicine Acupuncture and Moxibustion, Department of Nephrology, First Teaching
Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300384, China

Abstract: Objective To discover the main components of Yishen Huashi Granules (a3 '8 LML) by high performance liquid
chromatography-quadrupole time-of-flight mass spectrometry (HPLC-Q-TOF-MS/MS), and explore the target and mechanism of
Yishen Huashi Granules in treatment of IgA nephropathy by network pharmacology. Methods Mass spectrometry was used to
accurately characterize the main components of Yishen Huashi Granules, and the active component targets were obtained by TCMSP,
ETCM, and SymMAP databases; Disease targets of IgA nephropathy were obtained by GeneCards, OMIM and other databases, gene
ontology (GO) enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway analysis were performed on
drug-effective disease targets, and “active ingredients-targets-pathway” network was further constructed by Cytoscape v3.8.2;
Atuodock software was used for molecular docking of screening target and main active ingredients, and binding site simulation
verification was carried out. Results A total of 68 main components of Yishen Huashi Granules were identified, including
coumarins, triterpenoids, and flavonoids. A total of 43 active components of Yishen Huashi Granules for treating 1gA nephropathy
were obtained, 74 targets were obtained at the intersection of active ingredients and diseases, including peroxisome
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proliferator-activated receptor vy, cortisol receptor genes, etc.; Tumor necrosis factor signaling pathway, phosphatidylinositol
3-kinase/protein kinase B signaling pathway, advanced glucose glycation products-advanced glycation end products receptor
signaling pathway were involved. Molecular docking results showed that saikosaponin A, astragaloside 111, astragaloside IV, alisol A

had good binding activity with the predicted targets of IgA nephropathy. Conclusion Yishen Huashi Granules can treat IgA

nephropathy through anti-inflammatory, immune regulation and steroid effects. It has the characteristics of multiple components,

multiple targets and multiple pathways.

Key words: Yishen Huashi Granules; IgA nephropathy; HPLC-Q-TOF-MS/MS; network pharmacology; saikosaponin A,

astragaloside Il1; astragaloside 1V; alisol A
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Fig. 1 Total ion chromatography of Yishen Huashi Granules in positive ion mode



PER 2021411 7 H52% F 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21 - 6579 »
F1 #HEBWEBKETERE
Table 1 Composition identification of Yishen Huashi Granules
4
g RE el wmn e BEET o mE MS/MS i
1 e RAURIR A 1.47 CxsH2O12  516.4520 517.4529 517.4531  418.559 8, 201.822 7 H2
2 HE JTEMAER 1.80 CisH1204 268.262 2 269.2627 269.2627  177.5927,139.757 0 c11
3 FE JEJLEEE 1.87 C7HeOs3 138.122 7 139.1228 139.1230  92.406 3, 55.105 6 H3
4 MyE WIKFR 2.32 CisHi603 2442021 2452940 2452934  93.498 8, 52.249 3 AB
5 HF KELER 3.91 CaiH404 4847110 4857127 485.7130  351.9489, 224.6230 B5
6 HIE HEEH E2 413 CupHeoO1s 8209118 8219124 821.9124  478.687 9, 323.1630 B8
7K EERFI 415 CssH72016  869.0410 870.0424 870.0419  280.626 6,170.904 9 B20
8 A EMAHTE 517 Ca3H2012  496.4627 497.4629 497.4622  395.3347,213.599 7 D3
9 JENE FNKHTH AN B 549 CiH140s 270.2822 271.2837 2712843  63.1320,99.7119,59.6698 A8
10 FE /NEER 5.74 CxHisNOs 336.3612 337.3615 337.3618  251.4995,123.287 0 E1l
11 g STEER 7.34  CoHsOs3 162.1409 163.1412 163.1416  82.955 3, 65.706 5 A3
12 IRE AT 7.70 Cx:H20u  480.4623 481.4630 4814629  370.240 6, 263.352 8 D4
13 BRI B 7.89 CxHO15 6105616 611.5635 611.5629  340.1730, 157.6300 cs
14 HAA ILEER 9.07 CisH1406 290.2711 2912731 291.2732  323.4680,214.5710 C12
15 BRE 5-EH)IFREZE 1044 CaH2o0s 388.3709 389.3711 389.3705 367.1275,325.8775 C2
16 ¥iE BT 13.32 CaH2NOs 3524019 353.4032 353.4034  332.5800, 129.653 2 E3
17 BRiE EEMRE 13.38 Cx7H32014  580.5326 581.5334 581.5329  114.7447,107.118 7 c4
18 BRIz EHEIRAF 14.34 Cx;H:015 5965324 597.5336 597.5336  393.107 7, 277.086 7 C6
19 KE FEHRR 15.73 CaoHagO3 456.7018 457.7038 457.7038  459.945 4, 211.972 9 B18
20 SEHH SEHIET B2 15.75 CaHesO13  780.9822 781.9842 781.9848  304.4947,101.928 1 B15
21 yE JIAIER 16.12 CuH1203 228.2408 229.242 4 2292417 418728 4,192.3117 A5
22 HAXN AjET 16.74 CaH2s011  480.4627 481.4633 481.4634  287.3017,181.1227 D5
23 YEHH O SETHRTE A 17.09 CsHesO13  780.9812 781.9825 781.9830  483.106 9, 313.512 3 B16
24 B RAERTHIF L 17.65 C14H1404 246.2622 2472640 247.2645  229.2310,141.974 3 A7
25  LEH SEEHEE D 19.80 CaHesO13  780.9811 781.9814 781.9815  371.1540,56.117 4 B17
26 HEE BEFEE 20.68 CigH120s 284.2609 285.2619 285.2613  195.955 3, 100.601 6 C13
27 B FHRRE 2091 CaxH201  468.4514 469.4528 469.4529  373.1705,178.544 8 13
28 IRE HEWC 22.82 CaiHas04 482.6921 483.6923 483.6929  96.7722,157.7158 B7
29 FE HE MEF 23.82 CasHsoOs 576.8419 577.8426 577.8422  245.3225,202.583 3 D6
30 AR EARPAEE I 2421 CisH200s 248.3212 2493216 249.3220 214.586 7, 179.056 6 F1
31 HE HER 2590 CaHe2016  822.9314 823.9325 823.9320  214.2357,201.475 3 B19
32 I AREEH 2752 CigH1809 3543126 355.3144 355.3149  206.006 6, 145.246 2 Al
33 AR AKRAEEI 27.84 CisHis02 230.3009 231.3012 231.3017 70.3521,69.477 2 F1
4 MiE RESS 27.99 CioHsOs 192.1718 193.1730 193.1723  109.477 6, 146.846 8 A2
35 BREZ BRETEHE 28.26 CigH1404 270.2820 271.2831 271.2826  214.586 7, 179.056 6 A1l
36 RE WP 2850 CuH17NOs 295.2913 296.2915 296.2908  221.0919, 180.397 5 D1
37 MuyE ZEARILAE 2858 CiaH1404 2462617 247.2626 247.2621  233.164 9, 178.054 4 Al0
38 THIE FIETEIED 29.08 CaoHisNOs 334.3424 3353444 3353441  300.003 3, 171.795 7 E4
39 AR AARNEEN 2951 CisHa00:2 2323210 233.3231 233.3230 225.1825,61.3248 F1
40 HE HIEFH 31.06 CaH209 4183926 419.3941 419.3941  270.2800, 152.596 6 c1
41 BREZ AT 31.78 CaHs014  564.4926 565.4933 5654929  369.120 8, 195.127 9 C7
42 HEFE 8-EHE 31.80 Ci9Hz004 3224416 323.4437 3234437 291.7713,147.1735 G2
43 AAj AR 3224 CaHs0n  480.4627 481.4633 481.4637  363.614 0, 133.168 7 D7
4 A AZEHRo 32.33 CagH7019  957.1025 958.1031 958.1027  152.964 9, 64.350 4 B1
45 MG AfERTEHEE 33.41 CisHig0s 2783024 279.3034 279.3031 251.8356,193.940 6 Al
46 7S FIEREB 34.31 CsoHas04 4727020 473.7027 473.7021 2975761, 123.761 4 B9
47 EJA) EHmAZEE 3476 CaoH:012 5845722 5855729 5855723  445.1789, 2455109 D2
48 MR RhMEE 3521 CaH3014  580.5320 581.5330 581.5333  425.3797,326.777 0 C5
49 JENE HRALEIEAT 35.52  CaoH2409 408.4013 409.4031 409.4029  358.1435,182.7732 A9
50 AA BETR 35.60 C7HsOs 170.1211 171.1230 171.1225  95.908 0, 68.191 3 H1
51 B EHIHRER 37.36 CisHi60s 2922813 293.2831 293.2830  165.9334,77.997 8 11
52 B FHRE 37.82 CieH1s0s6 306.3116 307.3135 307.3134  235.593 2, 205.996 1 12
53 V5 FRISEEA 37.87 CaoHs005 490.712 6 491.7139 491.7146  410.221 8, 358.071 4 B10
54 V5 PRISEEC 38.38 Ca2H480s 528.7214 529.7218 529.7221  466.7150, 186.436 9 B11
5 A& AZET R 39.26 CaH72014  801.0124 802.0130 802.0126  363.653 8, 183.673 1 B2
56 BB IR 39.77 CuH20s 402.3910 403.3914 403.3915 358.329 6, 137.405 9 C3
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B 1
AN

O ftm wmin pER MHET = W = MS/MS G
57 EIEF FER 39.81 CgH4Os 140.0923  141.0933 141.0926 75.443 9, 53.240 3 F3
58 ‘E3E 10-ZHEE 40.28 C21H340s 3504908  351.4920 351.4918 213.3689, 138.089 9 G1
59 BRI MEBER 40.41 Coz6H300s 4705116 4715133 471.5138 369.454 9, 287.080 5 B18
60 AZ AZREIFRb, 4356 CssHeoOz 1079.2621 1080.2636 1080.2639 433.1889, 369.488 5, 263.1945 B3
61 A 6-EMHE 43.60 Ci7H2403 2763726  277.3736 277.3737 124.736 7,64.723 4 G3
62 i HERH I 43.82 CsHwO1s  827.0024  828.0036 828.0039 385.601 3, 68.367 9 B12
63 i HEFTH 4412 CuHesOws 7849716 7859737 785.9732 204.458 5, 148.422 6 B14
64 THIE ZHRmN 4452 CxoH2NOs 338.3821  339.3839 339.3839 243.499 4, 130.822 7 E2
65 TS EEETF I 4455 CaHnO1s  827.0024  828.0024 828.0030 468.0419,268.200 0 B13
66 HE FHEH 4528 CxuH20s 4183926  419.3942 419.3938 366.681 1, 109.463 8 C9
67 A& ASHETFRe 4570 CusHs2018  947.1510  948.1514 948.151 3 498.586 3, 420.388 4, 197.6799 B4
68 IRE HRER 49.10 CasHs20s 528.7613  529.7617 529.7619 434.552 7, 248.597 9 B6
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Fig. 4 GO enrichment analysis of intersection targets
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35 “EMAT-HE SRR WERHE

HHF KEGG i & L4 RAT 20 Z&H 15 1gA
B R R FEAROGH 14 A5 5, & RRiE
R R A FTHE AR T A2 1 o 43 A2 ZE PRy
ARG T 74 NMES, 1E 14 5[5 S TR
AR, 28 B ALRRRURE 3 TR 1 730 - T i
IR 25 AL (BT,

36 FHMEWEFALIEMRS SIERESNS T
FIF Atuodock BRAEXHIETEAE FHAE s FE M o
AT X4, AREBREERS TS 8 MEO
EASLEREH<-25.10 ki/mol, YEHETF A 5 TNF
SEErRe i -39.71 ki/mol, FEVEEE AL EE TS FHEF 11,
WV, BT AL ASBIFS SRR &
2), o E A EYIN T XS LK 8.

B7  EMARS-EER-RERT M

Fig. 7 “Active components-targets-pathway” network

®2 UEMESSRLERGREE

Table 2 Binding energies of core active compounds and core proteins

£E4rREl(kJ mol ™)

o v
S F B GSTP1 IL-1B JUN NF-kB  NR3C1  PPARy TNF
F1 HAR IS | -3135  -2759 2801 2633 -27.17 3511 -3511  —32.19
HARAEE 1 -32.60 -28.01 2675 —2550  —24.66 -35.11 -35.11  —30.10
HARAEE 1 -31.77 -29.26  -28.84 2675  —25.92 -36.37 -3469  —30.51
B2 ANZRBH Ro -290.68  —28.42  —2842 3135 2884  -28.42 -30.10  —34.69
B6 RE T —-3386  —30.10 2801 2675 2842  —29.26 -30.93  —35.95
B10 PEEE A —-33.02  -36.37 -30.51 —29.26  -29.26  —37.20 -33.02 -37.62
B13 HEC A N —-3553  -37.62  -31.77 —33.02 3595  —34.28 -32.19  —39.29
B14 HICHH IV -3051  -30.10 —29.26  —28.84  —33.02  —29.68 -29.26  —39.29
B16 LEIHRE A —-34.28  -3469  -33.02 3219 3428  —33.02 -31.35  —39.71
C3 )R 3= -29.26  -25.92  -23.83 2508 -27.17 -25.92 —-32.60  —32.60
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B S DAVR IR KIE 2 AT A o 1 e R sk B 82 e
VAL B R TR IS B R LG, B T DAMRTA
P PEE R, BB B AR R e T kB
JiLye B AR, ERR DL AR B A IR RURLIATT 1gA B
il B RO, DIHRHE R 2R
K BAEAS. AR, RE. R HEAIRE;
SRR BRTE. JETE S BIXCATRZEIERH RE BRI ;
PE L BRE S B SEOERIRE R BRI R,
B FHRHAL SRR s 407 L2208 B g, THRfL
B ERFIKZ D BEARIG IR S 3P SC5e i ot 2
Ny a B AR RORL A TR IO IR S S
FAARThRE . IR AT, T R B R
eI, AR A I3 B LR IURL Y 43 ANTEHE
A 74 AN 1gA B SR DIAOG, JRld
14 A5 S BB RIEIME M . o TR R ER, K
I, SRR IV, SEHRH AL AS 2.
FEIGEE A S ME R 5 1A B IS BT o B2 0y
B, RH RIFIEE A5G MR8 %0

4545 PPy, 45 31 i B AL S B0RE AT TNFLIL-6.
IL-1B8. PPARy. GSTP1. NF-kB. NR3C1l. RXRA.
JUN %5 9 MZ 0o JE R 1 19A B

JRREAEAR 1gA B Hh B BILAS JEIE 1) 3= B A
B, MEISABERT R, KBRS R, SIRAE
SRR, a2 ER AT RE & 45t KA R,
fe i 28 R 2 iE RIS LR bR K, TEIBE 1gA
BRI LA R ). PIBK/AKL il B2 2
L 40 i A RS TR O R, i RSk g ik
B-HEHR HIZ AN SUNEE, 7E 1gA BiREE B
WRESANAR . RN A S B A PR 0 B 454 R 1O,
PI3K IR A 0E H iz 4 i He R T 52 & CD89, ALk J5
HREAM IgA T IgA1-CD89 Sz B &%, §u
IgA "B s it R, PISK/AKL JE K R 75T Ik
JRi 5 4 53 (tumor protein 53, p53) /~S#E4k A KH
F-p (transforming growth factor-B, TGF-B) /&%
BRI (janus kinase, JAK) /STAT3 i@t 1gA
B 5 B TE) BT AF 44k 0D, B RS O AT O 4%
PI3K/AkY/p53 15 5 BRI 1gA B9 B /MR 5 R4
MsgA=081, GSTPL w4 PI3K/AKt 153N L3
Y76 W5 R A 1 (mammalian target of rapamycin,
MTOR) HIE M it [ W N 285 /MK, R
LR o 52 AR FE A, AR I GSTPL
& o B AR AORAE FH 1) GBI IRl 2 —, B T f e
AP AT 1A B E R . Ak,
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FEUERZI B bR SRR AR e Die 8, R
BUNZEEREE (IgA. 1gG. 1IgM) ATAMA 5 &
e 5161 R R @ E RN 1gA B AR
J7 T ORI . RS2 AR NR3CL AMY
FCmRE B R ThRe, Ay FoAth 3 s R 1 i 15
7, RO ST IS 4 MO 3GFE AN H bR LU i,
7E IgA B B, NR3CL 52 IgA B 3 R 1A
()& T I o708, ARSI, f B AR R
NSRBI IREWR . FER A SEZM 5T 55
JR 2R NR3CL ARz, $oR a8 B AL IR 5
WA BT R A0 B o R A ee -

CRIBPLE T AL 1gA B A SRE S Bl AR S
MOV R LG, 13T 5 G s I 19A
B R B A S . R IR SEEUR IR R AR
PRARER 2 R I ot 3 B A 928 9%0E S 8 (1) B S [A]
Fo AU EEER Sy R E R
TGF-B1/Smad JB 503G, % p38 1L A1 NF-xB )
Feik, Mmins TNF-a. IL-1B A1 IL-6 ZE 4 PER -+
I, WA IRE RN, FARFTE A AR S 1R
5 CD14. TLR4 il MyD88 [k, il fig £ ks
T RAW264.7 i 9¢ VEPH - 7KF, J8k55 NF-xB 1)
T PR 4 B A0 R T R RS 12 Cextracellular
regulated protein kinases 1/2, ERK1/2) F1 p38 MAPK
IBERELL, FF@EHIE] TNF-a A1 IL-6 f74, M
MR IEPLR AR SefH 2 A ATl c-Jun/MAPK .
NF-kB [0 B8 (5 5 i 5 4k 1T ek 98 i e J82[20-221 3%
B H AR N b 48 I g B AT LSRR IL-1B
J NF-kB BRI, RAIEECRERRI, DL g5 R
WA T IRIATT 1gA B G s R AR T IR S YY)
EpE i

PPAR FGEIAEZS SAMMIEGE . 01k DL 98 9
R S8 363k . PPARy 1A g il 4L 4.
W, B B MG R g RIS, HYwiSEEH PPARy
AN p65 MIBERR AL Z) AL T 42 NF-kB %
15, HE—BREAK TNF-o KF, 18980 MV 1gA 'E
T IR AR R R R R EEE Y. PPAR Kk
(PPARa. PPARP K PPARy) [t &% 55
J977 210 A R o 2 R A A O B i AT (250 IR A
HELE S E R L E R4 A BEE LR, 2
IgA ‘Bt e CEEfa R 2 . RXRA U2 PPAR %X
88 % WO DS R i s R 1128, 471 PPARa/RXRA
TG, AR BTER KT R R 4k 1T i = KT
Fhirs ARk 1gA B E/NEREEAL 3 e8], AHT L

T B AR TR RS IR . R BB
AL IR K2R 5 PPARy W%, KIFIRIE G
RIE AR MR AR R SR

AT 5T I R B 2 B A VR Uk ] I % TNF
55 iM% PIBK/AKt {558 % . AGE-RAGE {551
P IL-17 55l SRR ER . Fort TNF,
IL-6. IL-1B. NF-xB BB BRI R, RIEK T,
PPARy. RXRA. GSTP1 A/ SARBIFATI 20 [
T, RXRA 4 PI3K/Akt {5 5 1@ B [ OCEEEE A, T
(A5 5% 5 1gA B 1 98 0 e B AR AR R 4%
PIFHSE, . RAESRM = KHS 5 1gA B
T ERAR A A AR, AR DX H DG B 3
05 E AR TNF 5588 IL-17 5518855 5 2%
G L, MW RN T R B SR A
2R, 2@ TR EETT 19A R .

Zx LR, a6 B IR ORI 1 o 5 AE
AU S 1T SRR OC R D0 422, Wl a4 TNF,
PI3K/Akt. IL-17. AGE-RAGE %% % iz 5@
%, BB, TR, AR, ot L R kN
SRR ENATT IgA B . SET MK 51
TR AR T &5 1 5 O ke R ER, 7RI
HARTE ARG IR, TR R 25 5 A
RLYRTT 1gA B9 4 IR SEa AR F ML SR A5 1 B
A7 HET HPLC-Q-TOF-MS/MS FlW 2% 24 3 2445
Feas B AGIBRRLYA T 19A BRI TENLE], ik —
AT 25 B AL IR BRLIE T 1A R SR AL T AR IS
R FCTT 1], 2 B A A, LA A R R W 7 i 2
SEIG AT IGAIE
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