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Mechanism of Fangji Huangqi Tang against Nephrotic Syndrome Based on Network Pharmacology and Transcriptomics

Methods
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ABSTRACT: OBJECTIVE To explore the mechanism of Fangji Huangqi Tang (FHT) in the treatment of nephrotic syndrome (NS)
based on transcriptomics and network pharmacology. METHODS Intersection target genes of network pharmacology and transcriptom-
ics were collected for GO/KEGG functional enrichment analysis. Protein—protein interactions (PPI) were constructed and network to-
pology analysis was performed to identify potential core targets. The pathway—target network map was constructed to identify the key
signaling pathways. Finally, real-time quantitative PCR (qPCR), western blot and immunofluorescence staining were used to verify
the mRNA and protein expression levels of core targets in kidney tissues of rats. RESULTS Seven potential core targets AKTI,
AMPK, CPTI1B, NF-«kB1, P53, TGF-B1 and TLR4 were identified by PPI analysis. The main signaling pathways were AMPK,
PI3K-Akt, PPAR, NF-kB, TGF-B, P53, MAPK, JAK-STAT and FoxO. In animal experiments, FHT significantly down-regulated
the mRNA and protein expression levels of AKT1, CPT1B, NF-kBI1, P53, TGF-B1, TLR4 (P<0.05), and up-regulated the mRNA
and protein expression levels of AMPK (P<0.05). CONCLUSION From the perspective of network pharmacology and transcriptom-
ics, the overall regulation features of multi—component, multi-target and multi—pathway of FHT against NS were preliminaries elabora-
ted, which could provide the basis and reference for subsequent pharmacological research and clinical application of FHT.
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Table 1 Primer sequence of target genes

7/hS
ﬁ l 9 — :
FEH FHI(5-3") B /bp
sy F: GCTTCTACGGTGCGGAGATTGTGT 125
R: GTCCGTTATCTTGATGTGCCCGTC
ampk 2 GACCTCGGTCAAGTGTCGATTC 68
R: AACGGGCTAAAGCAGTGATAAGA
cprip F: ATGTAAGTGACTGGTGGGAAGA 260
R: TGGGATGCGTGTAGTGTTGAA
F: AGATGTGGTGGAGGACTTGCT
NE=RB L CCGTTGGGGTGGTTGATAA 162
ps3  F: AAGGAAATCCGTATGCTGAGTAT 235
R: GCACAAACACGAACCTCAAAG
16p_p1 ¥ CATTTGGAGCCTGGACACACA 36
R: GCTTGCGACCCACGTAGTAGAC
ips  Fr AAGACTATCATCAGTGTATCGGTGG o
R: CGTTTCTCACCCAGTCCTCATT
F: CGTATCGGACGCCTGGTT
CAPDH A GOTCAATGAAGGGGTCGTT 83
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Table 2 Basic information of active ingredients of Fangji Huangqi Tang

e ST R HRAEMIFI I EE (OB) /% 25tk (DL) I Jm 259
1 Calycosin—7-0-D-glucoside 36.52 0.23 B
2 Corydine 37.16 0.55 pic
3 Isoliguiritigenin 33.64 0.26 Byt
4 Fangchinoline 41.73 0.21 pic
5 (=) —Tetrahydropalmatine 73.94 0. 64 Byt
6 (+) —Tetrandrine 36. 64 0.20 B2
7 Liquiritigenin 32.76 0.18 5
8 Isoliquiritin 38.61 0. 60 By
9 Glycycoumarin 43.56 0.44 R
10 Atractylenolide Il 35.95 0.21 T
11 Atractylenolide | 37.37 0.19 R
12 Isolicoflavonol 45.17 0.42 R
13 Licoricone 63.58 0.47 B
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14 Atractylenolide I 52.36 0.19 R
15 Licoricidin 30.99 0. 62 BRG
16 (+) —Cassythicine 32.64 0.20 HA
17 Nantenine 35.49 0.74 AR
18 Cyclanoline 42. 64 0.57 [ERN
19 Liquiritin 39.20 0.52 HR
20 Astragaloside IV 41.78 0.63 R
21 Licochalcone B 76.76 0.19 HE
22 Methylnissolin 3-0-glucoside 36.22 0.18 HH
23 Calycosin 45.75 0.24 i
24 Fenfangjine F 43. 30 0.23 HHE
25 Astragaloside VI 30.94 0.45 HHE
26 Formononetin 69. 67 0.22 H®
27 Vestitol 74. 66 0.24 HH
28 Glycyrrhizin 39. 62 0.21 Hr
29 Astragaloside I 46. 06 0.23 HAE
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Fig.1 Active ingredient—target network of traditional
Chinese medicine
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B 24 h JREE 1 KT 100 mg, i BH B85 28 B K
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SCHRE 28 45 .52 KAl A H AR X T IR AL AR
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(P<0.001) ; HXF TAEALL, B L B 17 4 K L
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3.3 KB R )& HE Fl Masson 44,
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Bl STELE I P S 7S 1 B 2 s, AR A4 0 5 i L A5
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NEFFIRFEN (P 694 4, FiH 1183 4) (K
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Fig.2 Effects of Fangji Huangqi Tang on indexes related to nephrotic syndrome
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Fig.3 Effects of Fangji Huangqi Tang on histopathological morphology of kidneys
in all groups ( HE, x200; Masson,x200)
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Fig.4 Volcano diagram of differential expression gene of control group vs. model group

and Fangji Huangqi Tang group vs. model group

I

-2.0

B Ex4a
BT R A
BRI

5 BRAFZERERREHE
Fig.5 Heat map of differential expression genes
by transcriptomics
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121 4> MF 2047 166 4>, MR ¥EFT13 25 H G 2 & P
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Table 3 Parameters of potential core targets in

protein—protein interaction ( PPI)

BEE RmntE Aotk bR

R AR

AKT1 57 0.793 8 0.154 3 0.261 8
AMPK 56 0.763 2 0.1325 0.300 5
P53 52 0.725 4 0.113 6 0.313 0
TLR4 41 0.623 8 0.096 5 0.380 4
CPT1B 32 0.526 9 0.0753 0.443 3
NF-kB1 30 0.503 2 0.072 1 0.435 8
TGF-B1 26 0.4725 0.063 8 0.506 7

A SCHRE R 3. 57 TR 5 A58 7 1) 388
HAHKEH) KEGG & 5238 P& A 7 > 4% 0 B o5 2 1] 3i
B K (1 9) o B K 16 19 A5, 21 5%
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