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Mechanism of Cordyceps in Treating Bronchial Asthma and Chronic Renal Failure with
Concept of “Same Treatment for Different Diseases”

Based on Network Pharmacology and Molecular Docking Technology
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[Abstract] Objective: To explore the mechanism of Cordyceps in treating bronchial asthma and chronic
renal failure with the concept of "same treatment for different diseases" in traditional Chinese medicine (TCM )
by network pharmacology and molecular docking technology. Method: The active components and potential
targets of Cordyceps were collected from Traditional Chinese Medicine Systems Pharmacology Database and
Analysis Platform (TCMSP) and SwissTargetPrediction. The disease targets were obtained from Therapeutic
Target Database (TTD), DrugBank, GeneCards and other databases. The common targets were obtained from

the intersection of potential targets and disease targets. The protein-protein interaction (PPI) network was
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constructed by STRINGI1.5, and the "component-target-diseas" network of Cordyceps was established by
Cytoscape 3.9.0. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment
analyses were carried out by Metascape, and molecular docking was performed by Autodock 4.2. Result: Sixty
common targets of disease and drug were screened out. The core targets mainly involved protein kinase B1
(Aktl), non-receptor tyrosine kinase, sarcoma virus protein (SRC), TP53, matrix metalloproteinase-9 (MMP-
9) , and prostaglandin endoperoxide synthase 2 (PTGS2). The potential targets were mainly enriched in the
signaling pathways of renin-angiotensin system (RAS), RAP1, phosphoinositide 3 kinase/protein kinase B
(PI3K/Akt) , mitogen-activated protein kinase (MAPK) , etc. Conclusion: The active components of
Cordyceps inhibited inflammatory response and reduced fibrosis and cell apoptosis in a multi-target and multi-
pathway manner. The findings of this study preliminarily revealed the potential targets and modern biological
mechanism of Cordyceps in treating bronchial asthma and chronic renal failure with the concept of "same
treatment for different diseases", and provided references for in-depth experimental verification and clinical
application.
[Keywords] Cordyceps; network pharmacology; molecular docking technology; bronchial asthma;

chronic renal failure; same treatment for different diseases

SERE R NS B R DR I R R UL 4 IR I AR
G R DR ZR G018 R L 3 S AT M R S
R B R FLG A B K, ™ S R A A A
it 20124F 6 H 3] 2015 4F 5 H 47 A9 K HLAE A BE
TFF 5 v ) g N £ B AFF 9 S s, 3R B S A
i B N B2 4 570 07, AR R R Rk 4.2%" .
A W Wiy A B A AR 2 R R AN IR A
PGS ROE, LU 9 O R A 5 B AR AR
18 PR B U R A5 P R R R SR LR S R, R4
P TR/ ER e SRR R A B R0 1 S T
BT S R BRI T U BR L HL AR A T RE 3L
10— Ff s PR AR M 25 A AT, 55 B /NG ) J5 0 /N R
ES P I I S = i A S P A S I I B o R ) g
AR5 ORE B AR 4 RE R R 05 L 1 R ) S A o Ak
AU 1B R A Y N A A R T
o, 3 AR N BE PR BN E Y ER RON
10.8%'% Al 78 W PR v Jili 358 53 955 19 & 2 i o ik
T B 5% 0 55 0 DR A A Th i 5 18 M R R
L AFAE b RIS P SR s

W R SN o, SRV R g T U R TR T g
TIE B0 1, B8 B R R AT U TG E T kR
557 B o ARV WE o 5 R AE AR B L AR,
BLL NS R = ) N S = Bl 5 i o
FRYE, B H B, &K AR o P 2 KA I il DL R
SN AR | I ol R NG NI S A B i
W PR AFF 72 UE S, S 4045 1 Wity 8 2 ] 3 ok b 25 A Bl
S 0% 08 e I IR S, &% T RO A TR R 4
HEH ., MR R 2. B ANE R 1k

MAL IR B TR . A B BN R A R R Wi, 57 WK R
I R A 2 AR . R R ], A& U
G = T W U 2 < (AR 1 e S F VA =
T T AR e e DI RES, 38 B W 35 PR AR i 4 )8 2R
1 i -9 (MMP-9) 7K ~F- 1iij A2 31 2 35 <18 & 1 19 1R
NS B W5 & 304 HUS B RE 6% 3 1 R A B
555 2 A B % G A, o U S 0 R A B £
5T, WU AR A £ AL iR T 02 S D RE
R AR M 2 R A3 B AN O IR A B AR
FH (0 B R PR R R g8 M AT BT, AE LAATE A 5% 5 il
b R 2 2 B AE 7 v N SRR [R1IE T AR BE ) 2P
PRICA 0 BRI S0 B9 AR FH AL, oA i R 1 42
2%
1 ZHEEFRYERS R AE

A I AE 245 R G0 25 B2 R R X B B
(TCMSP) #6584 B RE3& PR 20, IF R 3 O I A= 9
HIHIEZ (OB) 230% 2 24 4 45 £ (DL) >0.18 X {if 1
BT AT O L o T e AR AR 0 A R RIS 1
il o PubChem ¥4 | 31 O P 1 43 (9 Smiles 5 Jf
5 A SwissTargetPrediction £% 95 78 , ¥ # IR & 0 A
“homo sapiens” , I probability=0.08 & 4~ {H #t 17 i
e, R I AR A 5 0 P A3 B A DG A HE AR R
2 ERESKNESH
2.1 FEANHN AR AR IS Rk DL SR R g
(asthma ., bronchial asthma) ” “ & 4 & % ¥ (renal
failure . chronic renal failure) ” >& 5¢ 8 1] i i TTD .
DrugBank } GeneCards %% Jijig 5 8 2 #6 28 # oi,, Horpr
i 3 GeneCards ¥4 FE | 43 5] i 1t 42 1 B o 0

- 185 -



28 B 111
20224 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 11
Jun. ,2022

relevance score>10 9§ 1 M 32 < 45 W% Wig relevance
score>1 I HE i, KBRAAF A 4500 0988 1, 43 5 45 2
2& Hu 35 5 SRR I M R P R 0 AH OC 1Y 9
2.2 AT RO - Y AR A DA o R M A
S0 S5 SR R i A8 0 e A
SO 43 - S - Excel ST, FF 5 A Cytoscape
3.9.0 g #1843 - B0 - 0 0 25 18T DL e R H 22 HAR
FHRZE
2.3 Ay OC B B O e e 2R 1 - 1 BOA B
(PP K G B 3L A7 5 11 A STRING 11.5 %
Y8 W) Fh R E S A\ “homo sapiens”, { B2 £ 11 AH B
X F =04 15, 15 1 H PPL M 2%, F1] ] Cytoscape
3.9.0 5 4 # Network Analyzer 55 CytoNCA #fi 1 , ##
I B A R O R A O P o PR
131
2.4 R0 B AT G A R AR AR (GO) R Rt HR 4 A 5 2
WA AR 2B (KEGG) & &0 H& MEFIRYT
SR O i RS M o Y GBI A RN R AE R
Metascape >3- & , S 5% & N H species.P<0.01, Bl
A AT GO & 4 4 M X KEGG il i 43 47, JF i F
OmicShare Tools (https://www.omicshare.com/tools)
XF GO F KEGG {5 5 i s & 4 73 B 45 R 47 v] WAk
AbFE
2.5 S FXHERLEE SIAE K PP by
{8 5 g 19 5 A% 0 R S OIS R R R AT 4 1 X
Fe | JE 7N A0 BE 5 T M 23 22 1) 8 AH B AR 5 R
KN, 43 53038 1 PubChem Fl PDB U4 2 4k U & U
B P O 5 R B A% 0 3 1 B A A L J3 ] Autodock
42 AT 4> F X 32 , PyMOL 344 mT 4 Ak s o
3 &R
3.0 AW EFIEW S WAL S TCMSP it
W s 38 A& HUR RN ), 8 ik OB=30% A1 DL>0.18
iioE R Mo A WM R W R L&
SwissTargetPrediction %1 ## J4 Ik probability=0.08 4
B SEAT 0 %, 2 e 24T BT PR A X AT
2334,
3.2 FHFHE A @ iF TTD. DrugBank
GeneCards %% ik £ 415 2 48 48 3038 B g S 18 M
B FH 5 B 0 5 L relevance score A i 1% Z5 14, 25 Bk
AFEE AT R R 06 1 S SR i 18
P i A O B B S0 A 15041 6324~ 2
T i 114 8 A5 03 i) 5 A R B BE AR R AT DL AC
T A 3 A B 5 SO W e S AR FE 109,
- 186 -

®1 ZHEEFELFRS

Table 1 Main chemical components of Cordyceps

MOL % fi% AR ER S OB/% DL
MOLO001439 7£/: VU4 % (arachidonic acid) 45.57 0.20
MOLO001645 2T Wi 4 ¥ (linoleyl acetate ) 42.10 0.20
MOL008998 4+ 4 fi§ ¥ ( cerevisterol ) 39.52 0.77
MOL000358 B-% fif B ( beta-sitosterol ) 36.91 0.75

MOL008999  AH f§ fi A i iR i ( cholesteryl palmitate) 31.05 0.45
MOLO11169 i 4 2 ffi i i (peroxyergosterol ) 4439 0.82

MOL000953 AHPEEE(CLR) 37.87 0.68
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Fig. 1 Venn diagram of target intersection of Cordyceps in

treatment of bronchial asthma and chronic renal failure
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Table 2 GO enrichment analysis of "same treatment for different diseases" targets in Cordyceps
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Table 3 KEGG analysis of targets of Cordyceps Sinensis in treatment of bronchial asthma and chronic renal failure
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Table 4 KEGG pathway analysis of "same treatment for different diseases" targets in Cordyceps
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Fig. 2 KEGG pathway analysis of Cordyceps in treatment of
bronchial asthma and chronic renal failure
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Table 5

Docking results of key compounds and core target

protein molecules of Cordyceps

LIy PDB ID L& /kif jir‘
Aktl 659w A5 4 15 1 -11.0
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MMP9 5ue3 A6 A D095 1R -3.7
SRC 6EGE LRV 2 i -6.2
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