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Network Pharmacology and Experimental Study of Modified Huangqi Chifeng Decoction on the Apoptotic Mechanism of
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Abstract: [Objective| To explore the mechanism of treating chronic glomerulonephritis with modified Huangqi Chifeng decoction through
network pharmacology and experimental validation. [Methods| The “drug—component—target” network of modified Huangqi Chifeng decoction
on chronic glomerulonephritis was constructed through multiple drug—target databases, and the enrichment analysis and further
experimental verification of the targets were carried out. [Results| The “drug—component—target” network of modified Huangqi Chifeng
decoction for chronic glomerulonephritis contained 184 disease target genes, and the results of enrichment analysis suggested that its
targets were mainly in apoptosis —related pathways. The results of transmission electron microscopy showed that apoptosis —related
ultrastructural changes, such as organelle reduction, organelle aggregation and chromatin shrinkage in mesangial cells could be observed
in all dose groups of modified Huangqi Chifeng decoction. Flow cytometry revealed that the apoptosis rate of mesangial cells was higher in
modified Huangqi Chifeng decoction intervention group than in the other groups and showed a dose —dependent pattern. Western blot
results also showed that the expression of anti—apoptotic B—cell lymphoma-2(Bcl-2) protein was significantly reduced(P<0.01), while the
expression of pro—apoptotic Bel =2 associated X(Bax) protein and cysteinyl aspartate specific proteinase -3 (caspase —3) protein were
significantly increased in modified Huangqi Chifeng decoction group(P<0.01). [Conclusion] The target and mechanism of modified Huangqi
Chifeng decoction in treating chronic glomerulonephritis may be related to its regulation of apoptosis.
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Tab.1-1 The principal effective components of modified Huanggi Chifeng decoction

Gk IS 4 Iy 4 B OB(%)  DL(%)  HL(h)
MOLO000211  Mairin 55.38 0.78 8.87
MOL000239  Jaranol 50.83 0.29 15.50
MOL000296  hederagenin 36.91 0.75 5.35
MOLO00033 (3S,88,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan—-2-yloctan—2-yl] 36.23 078 529

-2.3,4.7.8.9,11,12,14,15,16,17-dodecahydro— 1 H-cyclopenta[a]phenanthren-3-ol

MOLO000354  isorhamnetin 49.60 0.31 14.34
MOL000371  3,9-di-O-methylnissolin 53.74 0.48 9.00
MOL000374  5°-hydroxyiso—muronulatol-2",5~di—O-glucoside 41.72 0.69 4.52
MOL000378  7-O-methylisomucronulatol 74.69 0.30 4.98
MOL000379  9,10-dimethoxypterocarpan—3—-0—B-D-glucoside 36.74 0.92 13.06

W MOLO00380  (6aR.11aR)-9,10-dimethoxy—-6a,11a-dihydro-6H-benzofurano[3,2—c]chromen—3-ol 64.26 0.42 8.49
MOL000387  Bifendate 31.10 0.67 17.96
MOL000392  formononetin 69.67 0.21 17.04
MOLO000398 isoflavanone 109.99 0.30 15.51
MOL000417  Calycosin 47.75 0.24 17.10
MOL000422  kaempferol 41.88 0.24 14.74
MOL000433  FA 68.96 0.71 24.81
MOL000438  (3R)-3—(2-hydroxy-3,4—dimethoxyphenyl)chroman—7-ol 67.67 0.26 4.90
MOLO000439  isomucronulatol-7,2"~di-O-glucosiole 49.28 0.62 493
MOL000442  1,7-Dihydroxy-3,9—dimethoxy pterocarpene 39.05 0.48 7.95
MOLO000098  quercetin 46.43 0.28 14.40
MOLO001002  ellagic acid 43.06 0.43 4.04
MOLO001918  paeoniflorgenone 87.59 0.37 7.45
MOL001921  Lactiflorin 49.12 0.80 7.26
MOLO001924  paeoniflorin 53.87 0.79 13.88
MOLO01925  paeoniflorin_qt 68.18 0.40 8.81
MOL002714  baicalein 33.52 0.21 16.25
MOL002776  Baicalin 40.12 0.75 17.36
MOLO000358  beta—sitosterol 36.91 0.75 5.36

AT
MOLO000359  sitosterol 36.91 0.75 5.37
MOL004355  Spinasterol 42.98 0.76 5.32
MOL000449  Stigmasterol 43.83 0.76 5.57
MOL000492  (+)—catechin 54.83 0.24 4.61
MOLO006990  (18S,25,4R)-trans—2-hydroxy—-1,8—cineole— B—D—-glucopyranoside 30.25 0.27 4.98
MOL006992  (2R,3R)-4-methoxyl-distylin 59.98 0.30 15.08
MOL006994  1-o-beta—d-glucopyranosyl-8—o-benzoylpaeonisuffrone_qt 36.01 0.30 5.98
MOL006996  1-o-beta—d-glucopyranosylpaeonisuffrone_qt 65.08 0.35 7.19
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Tab.1-2 The principal effective components of modified Huanggi Chifeng decoction

LA S 26 7 A i 57 57 bl G 1 16 FH =) =L Bt Bl 7 340 3% 27 1 e v e T o o Bt A W S B oy Bl

Gk IS 4 Iy 4 B OB(%)  DL(%)  HL(h)
MOL006999  stigmast—7—en—3—ol 37.42 0.75 5.85
MOLO007003  benzoyl paeoniflorin 31.14 0.54 15.66
MOL007004  Albiflorin 30.25 0.77 7.83
MOLO07005  Albiflorin_qt 48.70 0.33 591
MOL007008  4-ethyl-paeoniflorin_qt 56.87 0.44 8.88
MOLO07012  4—o—methyl-paeoniflorin_qt 56.70 0.43 8.94

HRAT MOL007014  8-debenzoylpaeonidanin 31.74 0.45 7.63
MOLO07016  Paeoniflorigenone 65.33 0.37 6.18
MOL007018  9—ethyl-neo—paeoniaflorin A_qt 64.42 0.30 6.08
MOL007022  evofolinB 64.74 0.22 17.01
MOL007025  isobenzoylpaeoniflorin 31.14 0.54 21.10
MOL002883  Ethyl oleate (NF) 32.40 0.19 4.85
MOL005043  campest—5-en—3beta—ol 37.58 0.71 443
MOLO00011 (2R,3R)-3—(4-hydroxy-3-methoxy—phenyl)-5-methoxy—2-methylol-2,3—dihydropyrano - 066 739

[5,6-h][1.4]benzodioxin-9—one
MOLO11730  11-hydroxy—sec—o—beta—d—glucosylhamaudol_qt 50.24 0.27 12.71
MOLO11732  anomalin 59.65 0.66 5.59
MOLO11737  divaricatacid 87.00 0.32 14.83
MOLO11740  divaricatol 31.65 0.38 13.41
MOL001941  Ammidin 34.55 0.22 435
MOLO011747  ledebouriellol 32.05 0.51 14.57
MOLO011749  phelloptorin 43.39 0.28 4.74

B AL MOLO11753  5-0-Methylvisamminol 37.99 0.25 14.67
MOLO002644  Phellopterin 40.19 0.28 4.64
MOLO000359  sitosterol 36.91 0.75 5.37
MOL000173  wogonin 30.68 0.23 17.75
MOLO000358  beta—sitosterol 36.91 0.75 5.36
MOL001494  Mandenol 42.00 0.19 5.39
MOLO001942  isoimperatorin 45.46 0.23 444
MOL003588  Prangenidin 36.31 0.22 4.39
MOL007514  methyl icosa—11,14—dienoate 39.67 0.23 5.24
MOLO13077  Decursin 39.27 0.38 4.77

. MOL002773  beta—carotene 37.18 0.58 4.36

o MOL007180  vitamin—e 32.29 0.70 4.04

MOL001494  Mandenol 42.00 0.19 5.39
ST MOL000358  beta—sitosterol 36.91 0.75 5.36
MOLO000422  kaempferol 41.88 0.24 14.74
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Tab.1-3 The principal effective components of modified Huangqi Chifeng decoction

LiE] TS 4 T3 4 F OB(%)  DL(%)  HL(h)
MOL005030  gondoic acid 30.70 0.20 4.79

MOLO008622  Methyl trametenolate 42.88 0.82 8.82

BT

MOLO008628  4’~Methyl-N-methylcoclaurine 53.43 0.26 4.34

MOLO00098  quercetin 46.43 0.28 14.40

MOL001646  2,3-dimethoxy—6—methyanthraquinone 34.86 0.26 28.98

MOLO001659  Poriferasterol 43.83 0.76 5.34

MOLOD1663 (4aS,6aR,6a8,6bR.8aR,10R,12aR,14bS) -1 O—hydrox?f—2,2,6a,6h,9,9,1 Za.t —he?tamethyl T 03 076 434

T 1,3.4,5,6,6a,7,8,8a,10,11,12,13,14b—tetradecahydropicene—4a—carboxylic acid

B MOL001670  2-methoxy-3—-methyl-9,10-anthraquinone 37.83 0.21 28.82
MOLO000449  Stigmasterol 43.83 0.76 5.57

MOLO000358  beta—sitosterol 36.91 0.75 5.36

MOLO000098  quercetin 46.43 0.28 14.40

FEL Jnwk B 6 o X2 B o0/ A A 1 e /D B 8 38 e R I
Fig.1 The Venn diagram of the targets of the modified Huangqi Chifeng decoction and chronic glomerulonephritis
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T« ) 2% TR A1 Jo [5E % 300 53 0y iR 280 26 20 X370 245 W0 W , 245 W0 4 FE) B0 DA AR E A v 2 o il 2 € 5 T Sy 25 0 0005 A D AR S R TR ¢ € 2 A A 6
75 B R B 2 R0 3 AR 25 W TR AR IR 2 () ) HAR R AR

Note: The circular targets on the periphery of the network diagram are the drug components of modified Huangqi Chifeng decoction, and the
colors of the drug components are the corresponding drug. The green square in the middle represents the target gene of the drug component,
and the darker the green degree, the more the number of components connected to it. Gray lines represent interactions between drug components
and target genes.

P2 ik s P Rz TR 7 18 P 1 /R 98 1) 2 -1 R P 45 P
Fig2 Drug-component—target network diagram for the treatment of chronic glomerulonephritis with modified Huangqi Chifeng
decoction

E: AGOR S M 48 K B. KEGGHE % 5 4 /0 &5 R AU . BP: A=Wyl 72 CC A B 4L 50 s MF . 43 T IR
Note: A. GO enrichment bar chart; B. KEGG Pathway enrichment bubble chart. BP: Biological Process; CC: Cellular Component; MF: Molecular

Function.
3 IR (o XUz A 7 1 P B /N R B 28 GO 4R 23 BT RIKEG Gl % ' 46 73 Bt 45 21
Fig.3 GO enrichment and KEGG Pathway enrichment results of modified Huangqi Chifeng decoction in the treatment of chronic

glomerulonephritis
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Note: The left side of the alluvial diagram is listed as drugs of modified Huangqi Chifeng decoction, the middle side is listed as the corre-
sponding components, and the right side is listed as the corresponding apoptotic target genes.
P4 20 I AL DGR B Ol RO IR T 1 R B /N BR O S A 24 - i gy — B A i BRI
Fig4 The alluvial plot of “drug—component—target” of modified Huangqi Chifeng decoction in the treatment of chronic
glomerulonephritis

TE AT IRE ; B.LPSHL s CAE K VP AL DINBR 51 1 AR KU AR5 4k 2 5 R 88 B o0 X070 PPl ek L s PR 8 B0 KU s A0 2 (B R 22 ),
Note: A. Control group; B. LPS group; C. Telmisartan group; D. Modified Huangqi Chifeng decoction low—dose group; E. Modified Huangqi Chifeng
decoction medium—dose group; F. Modified Huangqi Chifeng decoction high-dose group(Scale: 2 pm).

PS5 it B T AR I AN D A SR 45 4 22 (6 000 )

Fig.5 Ultrastructural changes of mesangial cells under transmission electron microscopy (6 000x)
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HIT i B2 25 K224 4] 2022 4F 11 A 45 46 555 11 1

TE AT IR ZH s BLLPSZH s CoE K Vb AL DR 35 56 5 Ui AR50 45t 25 L vk 20 58 205 XL oh e e 2L Ik 3 B 55 U v ) e L s G A 2L PR T, S 0
REZH LU, 244P<0.01; 5 LPSA L #2,"P<0.05,"P<0.01 ; 58 K ¥ 320 L #2 ,*P<0.05 ,%#P<0.01 .
Note: A. Control group; B. LPS group; C. Telmisartan group; D. modified Huangqi Chifeng decoction low—dose group; E. modified Huangqi
Chifeng decoction medium—dose group; F. modified Huangqi Chifeng decoction high—dose group; G. The rate of apoptosis in each group. Com-
pared with control group, 44P<0.01; compared with LPS group, ‘P<0.05, “P<0.01; compared with Telmisartan group, *P<0.05, *P<0.01.

6 Ik B o KU X 98 AE 1Y 2B 19 GMC I T 8 1 52 1)

Fig.6 Effect of modified Huangqi Chifeng decoction on apoptosis rate of mesangial cells with inflammatory hyperplasia

AL FPRE BRI 5 K Bel -2 Bax fil caspase—3 7 [ 42 14 5 B.Bel-2 2R [ A XF 26 34 i 5 C.Bax & A AH Xt % 1K 5 s D.caspase—3 8 1 A Xf % ik & ;E.Bcl-2 5
BaxZE AR RiE 2 L, 5T IRLLLLEE, 4P<0.05, 44P<0.01; SLPSALLLHE ,"P<0.05,7P<0.01; SE KAl LE, “P<0.01,
Note: A. The expression of Bel-2, Bax and caspase-3 detected by Western blot; B. Relative expression of Bcl-2 protein; C. Relative expres-
sion of Bax protein; D. Relative expression of caspase—3 protein; E. Relative expression of Bel-2/Bax protein. Compared with control group ,
AP<0.05, *4P<0.01; compared with LPS group, "P<0.05, “P<0.01; compared with Telmisartan group, *P<0.01.
7 IR B o0 X 0 58 E 1 A 04 28BS A00 A 081 1 AR DG 2 11 3R 38 1 52 )
Fig.7 Effect of modified Huangqi Chifeng decoction on expression of apoptosis—related proteins in inflammatory hyperplasia

mesangial cells
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