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(3 ZE] B &g A8 MK 3 7 k450 iR m A FT IR 504 97 RF < ¥Rt (osteonecrosis of the femoral
head, ONFH) 69 VE Rl ALh) . 7 ik i@ i P 2 R 4o 2h 3 5 438 & 5 A7 -F 6 (traditional Chinese medicine
systems pharmacology database and analysis platform, TCMSP) i it 4k 55 & #1 IX & 6 vk F 25 697 M R o
A S de b ARIE ADME 0% 12 25 2E M R 4 i it A K B R 4438 & (the human gene database,GeneCards).
AR AKBIERFAEFIEE (online mendelian inheritance in man,OMIM).DisGeNet 253% 2 iif it ONFH ¢4
TR R e R Ak R AR ¥ 5, A B STRING - 6 it 4T7& & AR ZVE A 94T, & & -% 8 L4k (protein-
protein interactions,PPI) M % ; 48 Metascape 3% & *t4% < $e & #4731 B A4k (gene ontology,G0)
b5 R S A HaE A4 (kyoto encyclopedia of genes and genomes,KEGG) g & 447 ;& A Cyto-
Scape 3. 8. 2 MMM —F BTk A M. 4R ThRAF B ARA A AT IR E 36 N B MR A 203 /48
Yo b % & ; ONFH 7R 540 % ¥e 5 29924, 48 R 49 Yo B L B 1344 A0Sl R A MR & oL 28 7-0-F A 57
R AEABEE S A7 ¥e 5 .46 PTGS2 .PTGS1.NCOA2 .PRSST . RXRA 5 ; 3 &3 9% 61, #648 & J& 5+ £ J£ F #9 AGE-RAGE .
IL-17 .PI3K/AKTAZ 58385, 4 b AHIRETEL S 4. % ¥eb . % @345 76 ONFH,
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of Stasis-resolving New-generating Capsules for Osteonecrosis of the Femoral Head

TAN Miao"*, CHENG Yan'*, LIU Zhenyao"", XU Peng'"’, WANG Mingming"*
1 Shaanxi University of Chinese Medicine, Xianyang 712000, China;
2 Jinjiang Hospital of Traditional Chinese Medicine, Jinjiang 362200, China;
3 Shaanxi Provincial TCM Hospital, Xi'an 710000, China;
4 Gem Flower Xi'an Changqing Staff Hospital, Xi'an 710000, China;
5 Northwest University First Hospital, Xi'an 710000, China; 6 Xi'an Chang'an District Hospital, Xi'an 710000, China

Abstract Objective: To discuss the mechanism of stasis-resolving new-generating (Quyu Shengxin) capsules
in the treatment of osteonecrosis of the femoral head (ONFH) using network pharmacology. Methods: The active
ingredients and the targets of six herbs contained in the capsules were screened via traditional Chinese medicine
systems pharmacology database and analysis platform (TCMSP), to screen the effective active ingredients of herbs
according to ADME; GeneCards, OMIM and DisGeNet databases were applied to screen disease targets of ONFH;
After taking the intersection of herbs and disease as the targets, protein-protein interaction analysis was carried out
using STRING platform to construct the network of protein-protein interaction (PPI); GO and KEGG enrichment
analysis of the core targets were performed utilizing Metascape database; CytoScape 3.8.2 software was applied to
build ingredients-target-disease network. Results: The study has yielded 36 effective active ingredients and 203
corresponding targets protein of the capsules; involving 2992 ONFH - related targets, and 134 intersecting target
genes; the core active ingredients contained quercetin, rutin and 7-O-methylisomellitol; the core targets covered
PTGS2, PTGS1, NCOA2, PRSS1 and RXRA; and the main pathways included AGE-RAGE, IL-17 and PI3K/AKT
signaling pathways in diabetic complications. Conclusion: The capsules could prevent and treat ONFH via many
ingredients, many targets and many pathways.

Keywords osteonecrosis of the femoral head; stasis-resolving new-generating capsules;

network pharmacology
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B & LR FE (osteonecrosis of the femoral
head, ONFH /& 2 PG4 ARG F & 51 e I & 3k
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B F0 A B8 2596 97 1500 (AR AL, 5 Hp R B A0
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AT FE R FH I 25 24 38 2 D7 VR AR DT AL 98 A8 e 3
J7 ONFH ) FH LI, CABA O 5 2200 7 42 (318
Fhit
| HRPE
1.1 HBREFREEYURS REAFIE 5T
W2 RGBS HUR S 3P & (traditional
Chinese medicine systems pharmacology da -
tabase and analysis platform,TCMSP)(http://
temspw. com/temsp. php), BL“BE 17 “RER ¢ =157
CHER T DURE I B AR T R R ] R R AS IR
AT s 3 6 WRZHL 2 W (B RO A . LA IRAE )
K J¥ Coral bioavailability,O0B)=30%.2444H
el (drug-likeness,DL)=0. 18 f#] 2 4> ADME J&
BT e A RO oy A R B A . e S
TF UniProt # 45 E (https://www. uniprot. org/)
WA RO o VR FH B B BE R AT B AEAL
1.2 ONFHHEREBLFIE SR N 28 266 R 40 e
(the human gene database,GeneCards)(http://
www. genecards. org/){E £k N 28 7 18 /R 15 4% %

¥ E (online mendelian inheritance in man,

OMIM) Chttps://omim. org/) . DisGeNet %¥ ¥ JE
(https://www. disgenet. org/) , PL “osteone -
crosis of the femoral head” “femoral head
necrosis”“Avascular Necrosis of Femur Head”
“Aseptic Necrosis of Femur Head”%% ONFH #H %
FOE 2R TR 4 £ 9 A O B A, K 3 N B Tk 1 3
(R RV BT L BR A , 15 31 ONFH AH R #E £ .
1.3 BREFREAMES-ONFHEESER-&
HE{E(protein-protein interactions,PP|)X
WA AR IR B 25 P HE 555 ONFH AH 5%
AR R T RE. B ERSRLR
STRING 11.5 ¥ ## £ (https://www. string—db.
org/) , IF 1) PPT W 4% , A= W) Fh 25 ik £ “Homo
sapiens” , fi /N A AE H 7 20158 7€ N “highest
confidence”(>0.9), [ ¥ 26 o Wt 3% 2 110 777
RMOHKREEBNRINEE 5 PPT ML, 318
R (Degree) 15 BN EAZ OV B0 A

1.4 EEZARKIL (gene ontology,G0) 5REE
AEERHHEBR 2P (kyoto encyclopedia of
genes and genomes,KEGOEE ST  Fil Meta -
scape FIE & (https://metascape. org/) X} #% O
FE AT GO Dy fig & B 20 M A KEGG 18 % ‘& B2 707 »
iz A E = °F & (http://www. bioinfor -
matics. com. cn/ )X} &4 AT AT AL AL B

1.5 BMO-HS-ERMNERE H4%a 30k
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2.1 BEREMREEYRS RIEALER @i
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526 ft, o BB 87 M, HE A 220 Fft, =4 30 i, 3%
AR 81 Ff, 4 DUEE46 B, il Bk 1 62 7. 22 ADME it
I J5 HRAFE RS R 16 P, B 6 Fh, = H: 5
B, AR LA, 1 DURE4 B, ) 81 12 M (G A7
TELJY R B A B0 6 5D, R 1. %%, £
Wk 244y [R) B 55 (%) A6 RO A3 5 49 B2 8 A 8 T 2
B O 36 Bl o A RO o VE F R SRR
190 4N, BB 424N, = #8674, AR 204, £ IR
344N, i G T 48, & IR M BR B BAE J5 45 B4k
TR AR R FHAE 1 2034

2.2 ONFHHECHE s ONFH FH ¢ ¥ A5 67 %k 45 5
GeneCards #( 4 JF2 2403 />, OMIM % ##5 J& 640 14>,
DisGeNet $( 45 FE 235 4>, 2 bR 8 52 48 £, 3L 45 3
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bkl H RS 0B(%) DL E
MOL000211 3G Ak 55.38 0.78 s
MOL000239 A4k R 50. 83 0.29 HH®
MOL000296 % HjEZ 36.91 0.75 %

(35,85,95,10R,13R,14S,17R)~10,13-— B #%-17-[ (2R, 5S)-5~-
MOL000033  propan—2-yloctan-2-y1]1-2,3,4,7,8,9,11,12,14,15,16,17- 36.23 0.78 #HE

dodecahydro-1H-cyclopentala]phenanthren—3-ol
MOL000354 R HEZZ 49. 6 0. 31 i
MOL000371  3,9-——-0-F 3 B &k 53.74 0.48 i
MOL000378  7-0-F 3 3 K 24 74.69 0. 30 i
MOL000379  9,10-— 4 L aeh—3-0- B -D-H Z4E & 36. 74 0.92 &%
MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,1la—-dihydro—6H-benzofurano 64. 26 0. 42 .-

[3,2-c]chromen—3-o0l
MOL000387  Ef 3 W Eg 31.10 0. 67 i
MOL000392 AR E 69. 67 0.21 i
MOL000417 FEXRHE 47.75 0.24 i
MOL000422 WL Z5Ep 41. 88 0.24 i
MOL000433 F A 68. 96 0.71 g
MOL000442  1,7-—$H-3,9-— HE L L4 39. 05 0.48 i
MOL000098 4% & 46. 43 0.28 %%
MOL001736  (-)-¥Mr& 60. 51 0.27 PEX5d
MOL000358 p-A & 36.91 0.75 KA
MOL000359 A 36.91 0.75 PEX5d
MOL000492  (+)-)LEKEZE 54.83 0.24 A
MOL000073  FILEKZE 48.96 0.24 A
MOL004576 25t & 57. 84 0.27 KA
MOL001297 R 3% B 30. 70 0.20 =4
MOL000296 ¥ &S 36.91 0.75 =%
MOL000358  B-A K& 36.91 0.75 =%
MOL000392  FAIH & 69. 67 0.21 =%
MOL000449 T f 43.83 0.76 =%
MOL000296 ¥ A% 36. 91 0.75 BN
MOL010316  A7,16,25,26—4F 3k = M Er 46.21 0.76 4
MOL010318  A7,22,25-triene-3-ol 46. 67 0.76 + I #
MOL000358 p-A & 36.91 0.75 +
MOL000359 A 36. 91 0.75 +
MOL001040  (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl)chroman—4-one 42. 36 0.21 # L4 T
MOL001476  (S)-i5 5, 51.15 0.85 #) I 4% F
MOL003411 fFREfEA 48. 74 0.43 %) I 4% F
MOL003413 B HE 2 N-Ff4 (1) 35. 45 0. 80 #) 4% F
MOL003414 T2 N-4Afh4 (11) 37. 33 0. 80 # I 4 F
MOL003418  Lokundjoside_qt 32. 82 0.76 %) 0 4% F
MOL003432  vomicine 47.56 0.65 # L4 T
MOL003433  Zmi-N-4 14 49,17 0. 38 H) I 4% F
MOL003436 T % 33.58 0.8 %) 0 4% F
MOL003440  N-# k4 Brucine N-F L4 52.63 0.38 LT
MOL000449 T fe 43.83 0.76 %) I 4% F
MOL000492  (+)- )L & 54.83 0.24 B I 4% F
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Jo: & A5 20 AR 4 —ONFH #t [A] #E 85 134 4>, WL 1.
B AT B R 3R 58 & STRING 11.5F &, 15
FI) 42958 A BT IR FE -ONFH # 15 () PPT W &% . {F PP
W 2% Hh LA 134 AN H A5, 536 2530, T4 s
8, R i B P 15 B PPT I 4% () % 0 2 VE : QYSX & 7 4 A 37 Jic 3  ONFH % 71 SR8 3L 3R 38
% : JUNLRELA ,AKT1.TP53 \MAPK1 . TNF . IL6 . FOS . B 1 A3 E S ONFHEE & & B
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I A RS —ONFH 3 [FIE 25, GO ThRE B4
M3 2215 26455 4% P<0. 01 B AW 2 .41
WAL 53 53T 8 43 BT (1) A i e 2% A1 , 0 i Hh 4
AT 20 LA AT S5 3 o Forb, A58 A i fie 2
2 5 1 A it R o AL EE < 6 IR 22 0 B2 6
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TP 35 20 A 20 o 3 B A BRI L AR
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ZE LB B A% ST AR VB B R R T 2 AR A i
P45, DL 5. KEGG I8 % & 4R 7 445 3] 323 2%
6 , HEBR 5 ONFH JE 3¢ 3 14 5 , 15 31 ) 5 Bl A
5 R R I & AE R (1) AGE-RAGE 15 538 % 1L-17
{5518 P13K/ Ak t {5 5B, WK 6.
Biological Processes
iy v=tisdoniytmviio RRRRRRN -

GO:0034612:response to tumor necrosis factor
GO0:0008285:negative ion of cell population proli i

G0:0030155:regulation of cell adhesion

G0:0072593:reactive oxygen species metabolic process
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G0:1901652:response to peptide -log10(pvalue)

G0:0070482:response to oxygen levels
G0:0009991:response to extracellular stimulus
GO0:0009611:response to wounding
G0:0048545:response to steroid hormone
G0:0097190:apoptotic signaling pathway
G0:0071407:cellular response to organic cyclic compound
GO:0010035:resp! toil i
G0:0032496:response to lipopolysaccharide
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Cellular Components

G0:0043209:myelin sheath 4 .
G0:0048471:perinuclear region of cytoplasm - ]
G0:0005790:smooth endoplasmic reticulum - .
G0:0005788:endoplasmic reticulum lumen 4
G0:0005635:nuclear envelope -
G0:0045211:postsynaptic membrane
G0:0000323:lytic vacuole
G0:0005925:focal adhesion 4
G0:0032839:dendrite cytoplasm -
G0:0045177:apical part of cell
G0:1902911:protein kinase complex
G0:0030666:endocytic vesicle membrane
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o
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[ ]
[ ]
.
O
{ ]
&
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G0:0031968:0rganelle outer membrane ®
GO0:0031012:extracellular matrix 4
GO:0098552:side of membrane @
G0:0005667:transcription regulator complex . 2
GO:0043235:receptor complex-
GO:0031983:vesicle lumen 4

GO0:0045121:membrane raﬂ-!
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Molecular Functions

G0:0030235:nitric- oxide synthase regulator activity .
G0:0019838:growth factor binding (]
G0:0042277:peptide binding [ ]
G0:0070412:R- SMAD binding | count
G0:0032813:tumor necrosis factor receptor superfamily binding ° 5
G0:0051434:BH3 domain binding . PR
G0:0019207:kinase regulator activity [ ] 0
G0:0004175:endopeptidase activity [ ]
G0:0004601:peroxidase activity o| O
G0:0001046:core promoter sequence- specific DNA binding ( ]
G0:0044389:ubiquitin- like protein ligase binding -log10(pvalue)

[2]

G0:0019902:phosphatase binding [ ]

G0:0005178:integrin binding o
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ko04933:AGE- RAGE signaling pathway in diabetic complications i
ko04657:IL- 17 signaling pathway -

ko05144:Malaria < L

ko04064:NF- kappa B signaling pathway -

hsa01524:Platinum drug resistance - o

hsa05020:Prion diseases - » -1

hsa04370:VEGF signaling pathway 4 L ]
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hsa04919:thyroid hormone signaling pathway -

hsa04913:Ovarian steroidogenesis 4
ion of lipolysis in adij
hsa05200:Pathways in cancer
ko04071:Sphingolipid signaling pathway 4
hsa04915:Estrogen signaling pathway 4
hsa04068:foxo signaling pathway 4
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hsa04151:PI3K- Akt signaling pathway -
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hsa04024:cAMP signaling pathway 1®
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2.5 RROT-ERE-TRTRNGEE KL A T I B
) 36 AN 005 T 20 R A28 A6 35T IX & 55 ONFH 1)
134 A 3L[EBE & B A% 2 Cytoscape 3. 8. 2444, 1)
R R R M L I T

IRF1INSR IL6
DRCNMAIUN L4 w2 4 &
[

i i CytoScape 3.8.2 W B NetworkAna-
Lyzer T..H, 43 BT 42955 A 37 I 3 ¥R J7 ONFH M 4% 4h1
N E SR A3 B0 s Sz 0B R MOL000098
Ot Bz 25 BB R BE M 103, ) BE 9 0. 2593, %5 fiF
90. 6309, AL AEHT R BV TT ONFH 1) 3 B 75
MOL000422 (111 25y ) 3% 42 B 2 40, A BE 2R 0. 0412,
s B 0. 4307 ;MOL000378 7-0- FF 5k 5 B 2=
Pt () 3% B2 JE N 24, A E N 0.0118, B2 E N
0. 3968 ; T L1 Z5 My | 7-0— FY 52 S5t bR 25 i e 10 1 038
A BT IR BE R YT ONFH Hh R FE B R, Lk 2.

By BT 45 B b, PTGS2 DL % 35 7 36, /0 J
0. 0375, B % £ 0. 5166 7 J& 1F FH #E 55 2 8, T
PTGS2 & 4% 9§ 2E 37 e & ¥ 7 ONFH £ A% 0 #5505
PTGS1. NCOA2. PRSS1. RXRA. PGR. ESR1. NOS2.
ADRA1B ADRB2 7t £ 9% 4= ¥ 2 #& 6 77 ONFH H tH &
FEEEAEH , WK 3,

pae M0y
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MAPKE IGF2
1 IFNG
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MMP1 TR3A
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NCOA — o HIF1A
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h
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PTGE TSD
PTG! RP
PTG COL3A1
PY L1A1
RASA HUK
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RBA C  CHEK2
RE — DKN1A
RUNX2- — \\%‘enmw
RXi i CND1
RXRB coNA2
SELE cL2
SERPI AVY
CAT
LCGA4 9
sLPI sp8
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STA BOL2

BAX
TNF AR
TPESICANE GFADHACRDR AVBREAKTAP OB
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®2 BREHRETZFEMERSMET REHESH

g 4 EHE NE Pyidie
MOL 000098 W £ 103 0.259332885 0. 63099631
MOL000422 Wy 25 B 40 0. 041195989 0.430730479
MOL000378 T-0-FRER R FHERE 24 0.011764592 0.39675174
MOL 000354 REEZ 23 0.011708017 0.394919169
MOL000392 T E 21 0.010848267 0.393103448
MOL000358 BB 21 0.013871688 0.393103448
MOL000417 EFERE 19 0. 004417956 0.384269663
MOL000449 TEE 16 0.006252653  0.380846325
MOL000371 3,9-——-0-F 3 B Z Ak 14 0.003508856 0.379157428
MoLoooage L eaR-11aR)=9.10-dimethoxy=6a, la=dihydro-6H- 12 0.002880508  0.377483444

benzofurano[3,2-c]chromen-3-o0l
MOL003411 - B4 A 10 0. 002325035 0.374179431
FT3 HREFREZROESMET SHHESH
MO E EEE N Pyidie MowE s EEE N Pyidica
PTGS2 36 0.037479932 0.516616314 PGR 12 0.017957472 0.478991597
PTGS1 22 0.02821611 0.507418398 ESR1 11 0.006636963 0.478991597
NCOA2 21 0.029281163 0.501466276 NOS2 11 0.004167832 0.47632312
PRSS1 13 0.009074041 0.481690141 ADRA1B 10 0.006260329 0.47632312
RXRA 12 0.010356925 0.481690141 ADRB2 10 0.005910425 0.47632312
3 e R AR R 3 A Rz 2t T o it A g A

ONFH & — A5 K AN B 9 HL B 24 (R 0%« 9
ML T 5 L% P R 453493 S A o7 3 g AR 25 6L
PR TR R A E SR E AT S A0
VAU 99 DR 7 T s B B A0 49 BT B0 Sk ot it
N B SRR AEAN , LR RE R SR A L O
R I 2T 8 1 B PR L R AL S A
PN B4 22 ot G149 DR 2R i 50 R Sk i A R L e I AL
i) A 7 B T A Sk N A e, 2
5] 2 ONFH 58 A & 2% H 58 H 10 093 J IR

TSI PR FH Ak B9 70 R B, 4298 A6 5 T ek
B MR AR 2 F8 A » G PRI 3A , B A 3 Ak 58
Z T 5 R PR I G A e = R A A
fE & A&, B A AR 2L b i B
9 AR B RS BRI B AR R B RS R A%
PR, SRR A P B R I AR A
R B S MR IR A I FR I S LA T2 R A HEL g
AR e b PR B 4 R M R

B 50 R B, #5584 B IR 28 V8 97 ONFH () F 22
RS R 2 R A5l . R B A LA
P98 P2 DU BE  BRRE VB IS R T A0 i 5
BRI SR W KA m I s
F5E B /NGR RN B T B A B A RS
SRR T B TR D R R s W )
Jo3 &, $ ) RANKL A5 181 440 A A2 s~ i 4 A
PR T AL N BORT 9 E e o i 7 2Rl e
WHILE N EAEKREFES, BRI ERE 1R

I A B P S8 AT 2 02k g P 40 A 00 T A R 4
M TS5 2 R B RS, I & A
TR Mk R 2 BR AR g /) B MR VAR E2L 4 L 84 B, ) T
B 41 Jfa 358 5, 00 ) T 248 PR 43 4 P 9 I BE TR o
400/ 2 6(interleukin—6,1L-6) . F# &y,
I B R AT BRI A S B8 2(cyclooxy -
genase 2,C0X-2) A ELWg 41 il 28 A s I, AT RS T
RAFEF o 25 T o 0 ) o DR R A 2 R B 1 3
(cysteinyl aspartate specific proteinase 3,
Caspase3) K Caspase7 ¥ P4 , ] 2 Fh 40 g R vp
B WY A7 &7 il Rz R 7 o e RS B
SR AR Y. T SR SR I, (L A
JE o A T B AR R R A B PR R D
O IRIT UM R H R W UL .

PTGS2 /2 Hif 51 it 2= & A+ 1 PR Bl , S 44
COX—2, FA 5 R I Jle B AR 8, B8 1 7] 78 )53+ 41
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