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[Abstract] Objective: To explore the mechanism of action of Rongzhi capsules in treating steroid—induced
osteonecrosis of the femoral head based on network pharmacology analysis and animal experiments. Method:
The potential chemical composition and target prediction of Rongzhi capsules were obtained through the traditional
Chinese medicine pharmacology database and analysis platform (TCMSP) database. GeneCards and OMIM
databases were used to screen genes related to steroid—induced osteonecrosis of the femoral head, and R software
was applied to achieve mapping and matching of drug targets and disease targets. On this basis, a visualization
network of drugs, ingredients, targets, and diseases was constructed using Cytoscape software, and a protein
interaction network was constructed using the String database online platform. In addition, 30 rats were randomly
divided into modeling group (n=20) and control group (n=10). A rat model of steroid—induced osteonecrosis of
the femoral head was constructed in modeling group, and the successful model rats were randomly divided
into model group and Chinese medicine group, 10 rats in each group. The Chinese medicine group was administered
with Rongzhi capsules by gavage, while the control group and model group rats were given equal volumes of
distilled water by gavage. Hematoxylin eosin (HE) staining method was used to observe empty bone cavity rate
in rat femoral head in 8 weeks. At the same time, RT qPCR was used to detect the expression of CXC
chemokine receptor 2 (CXCR2) mRNA, Caspase-3 mRNA, and Bcl-2 related X protein (Bax) mRNA in the
femoral head of rats. Western blotting techniques was used to detect the protein expression of CXCR2, Caspase—3
and Bax in the femoral head of rats. Result: Totally 163 effective ingredients of Rongzhi capsules were collected,
and 578 potential targets for the active ingredients of Rongzhi Capsules were predicted, with 145 potential targets
for the treatment of femoral head necrosis. The top 5 potential core target genes were identified as TP53,
CXCR2, CTNNBI1, EP300 and EGFR. Gene ontology (GO) analysis shows that its biological processes (BP) were
mainly enriched in positive regulation of gene expression, RNA polymerase I mediated positive transcription
regulation, response to hypoxia, negative regulation of gene expression, and positive regulation of interleukin—-8
(IL-8) production. Its cellular components (CC) were mainly enriched in extracellular space, extracellular regions,
collagen containing extracellular matrix, etc. Its molecular functions (MF) were mainly enriched in enzyme
binding, homologous protein binding, cytokine active protein homodimerization activity, etc. The Kyoto encyclopedia
of genes and genomes (KEGG) pathway mainly involved phosphatidylinositol 3-kinase (PI3K)/protein kinase B
(Akt) signaling pathway, FoxO signaling pathway, toll like receptor signaling pathway, interleukin—17(IL-17)
signaling pathway, alcoholic liver disease, etc. The Chinese medicine group and model group showed higher
empty bone pit rate of the femoral head than control group (P<0.05). The Chinese medicine group showed
lower empty bone pit rate of the femoral head than model group (P<0.05). The model group showed higher
expression of CXCR2 mRNA, Caspase-3 mRNA, Bax mRNA and CXCR2, Caspase-3, Bax protein than control
group (P<0.05). The Chinese medicine group showed lower expression of CXCR2 mRNA, Caspase-3 mRNA, Bax
mRNA and CXCR2, Caspase—3, Bax protein than model group (P<0.05). Conclusion: The characteristics of the
therapeutic effect of Rongzhi capsules on steroid—induced osteonecrosis of the femoral head are multi—component
and multi—target. CXCR2 is the core target of Rongzhi capsules in treating steroid—induced osteonecrosis of
the femoral head. Rongzhi capsules can inhibit the apoptosis of bone cells in rats with steroid —induced
osteonecrosis of the femoral head, thereby achieving the therapeutic effect of treating steroid-induced osteonecrosis
of the femoral head.

[Keywords] steroid —induced osteonecrosis of the femoral head; Rongzhi capsules; network pharmacology;

CXC chemokine receptor 2; molecular mechanisms; rat

PR MR Sk IR AT B BHREMER S, 38 H i R
R TIE 20 B R TR AR, SO R 2 BT
e JEHRAE S S TR AT IO T W B O R w2
JO7 FH T Ik S A A4 A B DI RE 3 ) RE IR AR P Sk
IRBE IR g DAL -1 ) R 5 e Sk 2 PR BT LA B B o1y

[T AR/, G TRk R WA B Z A T2k
TEARAR T B S LR TR ARG, RSl B K B
PEAFRIBEO, S T X RSO0, X T AR, IR B
A BIBCE S AR IO B, KRR A R R BT Tk
HAFREZ L.

33



* & (3 532

2025 F7A F31EFTH  July.2025 Vol.31 No.7

H AT, BRI B L IRBE W67 1 R 8 R, 259
DIXUBERRER S AT T2 AR SRS R 250 3 J7 30 AS B A0S,
B2 PSR R IR S IR B R D SR S N e 4 b
FE BN MG T 5| & PEIR 1 AR L9 A2 97 174 O
FHL, B SN RSRRHLZ AT, T I S 5% T 1 BEL i D)2 e
S Ao i M A e i A RK i (OB R ) v iy < Al 2
P47 A 25 T A, LA b 25 B L5 B AR A S I Y R
FH, 2 B I 1 4 R IR I R 12 R T A A T A
WES T DIRE SO A AR AR, FER IR T
PR PR L IR FEHLHIA A T8 4 B o B, A 5558 2 1)
S 2 H AT RS FR A S 4 A% P o 0 30 5, Sl 2ot
BRI TR
1 MM5FE
1.1 %354 30210580 SPREAEM:SDR B, 5t 7
(302.3+11.06)g, 1 A T B 25 K 2% = J0 LA X 3 ) 5
Hots, S A PR ATIE S | CXK[E 20130034 34 i A%
UE-5 :44005800014663 . K BUA SR T M i B 25 K24 SPFK B)
WG AFRRBETE2S °C, 25 SR R37% , SRR 12 /12 h
JI SR AR GE T R4 I o IR 2 K Bl S 40 B A
Z R 2AHE(20231216003)

1.2 2t BRRRCRECEH N 21 I 0Ay dhis kbfd
SR M08 | AR R RN A REEE S HMEIR
TS ORR B PR B )T R T R
I Bt 245 B (B2 772017008 ) o
1.3 KA SRR EGR LR (h ED AR A,
b5 :4322913]; Wk S 4F (D KA W E 2 H AR B R A
A, #1t5-:22113106) ; BCAR & =50 & ( LG R EE YR
FABRAF LS : FD2001) 5 8 11 L FEE il GRS 74
YT REARAFE,HS  AR1112) ; Trizol I I [ RAR A= 1L B
(Lm0 B RN T L M5 . DP424]; e dii BleXCHE L H 7%
&2(C=X=C motif chemokine receptor 2,CXCR2)HLIA (1#
BEREWARAFE, H5 :ab92653); PR RE AB-3
(Caspase-3) PR R EYA RA R, M5 :ab56237) ; b
FUBel-2AH G X HE 11 (Bax) BU A (B AR A WA BRAA | L 45
abh21629);0.39% 8 % L 224M (11 FE 25 4R b 2= XA R A Al
#t5 :ab32651).
1.4 EEME HI650RM A HRE CHLOH R L5
I RABLAT]) ; SPLO960TH 5 EPCRAR ( 34 E Thermo A Fl ) 5
DYY-2CEIH AL (AL TS — B A B2 w1 ) s M199# 4T 57T
CERFEARBA A BRAT) ; YD-3158Y) F-HLCHH T4 46 253
3] s BMI- AT CH M o gl B AR B A BRA ] 5
BA210THL I 4% (Motic/ A F ) o
1.5 Fi&
1.5.1  PZE 253004
1501 FEAG e RGP A SR i e A 2y
RGP R 2 5 0 B F & (waditional  Chinese medicine
pharmacology database and analysis platform, TCMSP )4 2 H:
AR B P25 (4 1 AR BB A S0 i
34

Wy SR A TEAS R REEE B VIR gL T BT
Z RJK HM PR B =) A A RO AR R 2
WS s TR AR UE B E o I IRA= W0 R B (OB ) =30% , 2524
PE(DL) =0.18 HeH M35 kb8 i FEE R RE i 4 TCMSP AR
R BEY I N AZE, 73 5 WBATM -TCMEC 5 4 . HERB 4L
38 P2 (http://herb.ac.cn/ ) SO G SCHR H 3RE =35 19 B 28005 7
T3 oA PP 24 28 BRI 1 BRI R AR A 1 i 4 (A
AT FHBS1~BS8) K 153 (SMILESH% 2 {7 .38 14 PubChem 3
B, 4 ASwiss Target Prediction B4 12 15 2 i BE 45 14 4 HE
RRT0, TR 25 Wl A

1512 BWERMEBR A L RIEH SREC L) “steroid—induced
necrosis of femoral head (I ZE ML IRFE )" Jy ke &1 , il
i K % GeneCards . OMIM 55 75 £ 50 4R 1, AR 28 1 M
B SR IRFCAH T A, IR T A s 2l 6 25, PR
FHUnipro$icia 22 VE e 2L g0 iE i A ZH0 SR 44 .

1.5.1.3  EARRRAEEME M AR/ HIAE A3 SR VR SR IR
FER L[ i 0 R LT B (PP 4% K= M e
SKIRFE R TERE 5 BRI 25 W 4 iR R A T IR, 1) 5 L
PRI & A B AR P IX B AR B FE DR i A\ String B 2 L 14
T 7S RN IR A0 P 3 U R M IR Sk IR SR AL [ HE A5 Y
PPI 24 43 HT Ak 9 A 25 (Homo sapiens) , 815 Bk
FER0.9, I BT SC R RS AR AL IS 2544 o f FHCytoscape
BAPRE XA EAE S A 38 5 CytoNCAF XTI 24 75 15
B MES AT 04T, LA SR

1.5.1.4  FEEAKIR (gene ontology,GO) & A HT FE R I
S5HFERHH A (Kyoto encyclopedia of genes and genomes,
KEGG ) & 8T A GO.RELX SR Ayt [ i A 7
GOE 4T, ¥ K 53T T (molecular function, MF) A #y3
& (biological process,BP)F14H 2 53 (cell component,CC )
AN, R FHIKEGG.REUEFTKEGG I B & 4 70 BT , TR AZ 0
BB R AR L, BEMTAR R NS ARG PR TR A SR IR At
ATRERE M (A= W) D RE IS il L

152 WSk

1521 GERE KRBRZad 1R B 3E A 37 5 8 EE R IC
PR TR IR Al FHBENLEC 7 2K 30 R B2 M i 44 20
SR HRZH 10 2 o 3 A4 AR Bl R FH K s B R ik 5 Y 5 e BBk
B VR SRR ST R PR IR SR RO Y, K Bl 32 ks B
IR N ST, BRI A 30 markg, (B B R 2047, AL
SFPIUC A, AL R BRUAHAZ LT S HY i e, BRI oy
40 mg/kg, LIR/JE , F5224 8 o i B L KRR 43 31) 7 A [ Bsf 1] 5
HeZ SRR 0.9% AL B F 15 R LS5

1522 rHSAY T R oK AL R
P2, R 10 2 ARGE LY BTG5 527, BAARHEA
Ji (60 kg) EREIEHEAE H 00,5 g/kg, K EUNSFRGH &
R NEE6.345% , PR i 25 20 (4 300 i 0 193,15 g/ (kg d) o
ZEMK IR R JE e 1 | 128 8] L 0 IR 2 SAUZE R LYY
T FRRRRZEIRHE S 10 mUkg, FFEE8JH

1.5.2.3 Bt REREESHUSHTH03%8% I L Z4A(45 mg/kg)



2025 F7A F31EFTH  July.2025 Vol.31 No.7

*+ & s 518

IR B, SR J5 0 2 JCHE SOLA B e e AL 6 B LA R
B IRVRAALE 4% 22 T P EEGS TR TR 2 48 h, 7B FH0.9% 546 4A
TSR R o B S 2 TR S B micro- CTHE SRR YL (6
1524 WEHER  (DBESLHEL QR R BHE
R MpH=7.40EDTA (149% ) TEALT 175 IRASAIL P X IR B3k
BEAT IS , B R T, 1RSSR 1k o Bl S 1T
PR AR A R 5 wm) , YT A 7E37 CRITEIRAT
PTG, IR SR G AT IR AR R b e e i i
IR S R Y (0 58 AU K 3 R A 3 XU T I D 2 B
TR B TR B R R G B T A
WA /NRIEAS AR HE IS 3R, A B RE T (iR 200
£5) Tk b FEHLE R 3T T s Fa s R . 25 i
M =2 B B AU R TR R < 100%

(2)EH 3k 4 Z1CXCR2 mRNA . Caspase—3 mRNA ,Bax
mRNAZIE SR FHRT-qPCRAG I B 3k 21 41CXCR2 mRNA .
Caspase—3 mRNA .Bax mRNAZIA B4 BEHLIRG6 AR B K
B3k, B BT BB Sk AL EUBTRE , SR 5 TR S S HE IR RNA
A G UL AR I ZIRN A FHE AR T HIE RN A ¥
B, SR J5 HEAT 10 5 S FIRT—qPCRAG I o 396 54 5% 1) 45 TR A0 45
95 CHYTIAEPE(2 min) .95 CHYZAEE:(S min) .60 CATIR K (30s) .
72 CHIFEAR (45 ), MILTEAT 40 E3R 519 Fe 51 WL 3R 1, LA
GAPDHAE RN Z:, I HI2-2200y it 58 B i B R i A X 33k
K-

x1 51955
H L SIF51(5°-3") P bp
CXCR2 519 CCTGTCTTACTTTTCCGAAGGAC 108
T 9. TIGCTGTATTGTTGCCCATGT
Caspase-3  F3#3I4: GTGGAACTGACGATGATATGGC 116
T 14 CGCAAAGTGACTGGATGAACC
Bax 514 : CGGCGAATTGGAGATGAACTGG 124
T34 : CTAGCAAAGTAGAAGAGGGCAACC
GAPDH L#5149: GCAAGGATACTGAGAGCAAGAG 133

TS 191 : GGATGGAATTGTGAGGGAGATG

(3) B 3k H Z1CXCR2 . Caspase—3 Bax & [ % i5 . R H
Western blotting 5 i B 3k 2 21 CXCR2 . Caspase—3 . Bax 4 [
Pk AR REALIER6 HK B BB kAR AR, 7 IS B
W B A AR, 3 #8100 mg: 1 mLAJ LB A RIPAZE
SRR, 57 7 5 450 K B S E VK B 2469 30 min, SR JG TE
4 °CF 412 000 r/min(E502E42 410 em ) 0220 mino R HL 1
T FRAINI 4y 2 — RN B H LR v IR A
F100 CRIEHHFIAAS min, (5 A2 435 5 62T -80 °C
75 o FHBCATEAG I 2L 2B B (88 e ARl I 106
W -B AL R 21295 B A E 2 593 40 6 , 4R )5 VEA T 28 PRk
AW LA FEZIR T, LI110 KV ESETEIK, 172290 min. H
WKESHG R ARSI L (JK 1200 mA 2 h) G, 6%
TN 5% A T A AL P FELE1 h B — P AL e (8
JHIE 2% B AP R[CXCR2(1:1 000) . Caspase—3 (1:1 000) .
Bax(1:5 000)]7£4 C N AT RIGE £ FHEMBEIK,
5 min/W M E i AR il A P ST GHUAR (1:500) AT LL

Y0 RIgCHIMAR(1:500) , E IR TIEE 2 ho FERVEB3K,

5 min/IR e , BRI T ECLE T HE TGRS

TR il Tmage  JHPFIU 2 N2 (GAPDH) A H 8 H 5%

R RE A, THE B AR A A X SRR B B H AR K

HS NS KR L

1.53 SiilsE5ik SRASPSS 26,0748 24404, iR ¢

B3 5 Shapiro- Wilk HEAT IE MR 30, 456 1E 28 7010 5 %

R BB 2" (vas )RR, FF G IR /00 2 L8008 HECR

FHBRPR 205 2253 HT (ANOVA) , FEA AL IRAF £ T AR 56 1) i

PN R T 22570 45 25 55 R HLSDRL I, 45 5 252 R 55 R

FHIE I RJE KL , P<0.05 M 22 S it iE X

2 & R

2.1 MBHBHyHTLER

211 FEHRRCHENE PR AUy SO EVE IR SR RIS EAR

JREBE 1A ROE PR 1638, L2451 Z [A) 2 A fy 1 o3 A 52, 46

G Swiss Target Prediction T 5 IF . 25 5 Ji5 15 3| 25 W) ¥ 45

14114 (W3k2)

x2 WMoEENEMEIMMERER (0B EHEERT 25 i)
B9 R LEnng B kR0

MOLOOI9I8  Aj26H5 7 BSI GABRAI [1%)
MOLOOI924  Aji B3 INF A
MOLO0I494 RGN 2 B X1 PGSt i
MOLOI0 1[50 (X2 RXRA %
MOLO20s8 SFARKE DZI KCNH2  #ff
MOLODIO40 (2R )-1-FAE-2-(4- AL RS F A4 CSBL PTCST A
MOLOOI9TS 4fi#i% (B2 CONAD G
MOLO01454 /NEER HBL NOSY M
MOLO0GL KR HB3 PTG HHH
MOLON23Y HER%EZ HQ2  CAMTA? H
MOLOo21L T HOL PGR B A
MOL0003S9 A3iRE D2 PGR AR FUbE
MOLO002IT Mairin MGl PGR AR
MOLO02SS3  HhERZ B MG2 NCOA2 AT
MOLOODMY T fiRE SDH2 GABRAL ik
MOLONI3S Bl TR NRIC2 L
NOLOOI38 23-ZHEGATD TR PTGST (-
NOLOOISSS % 71 HADHB %%
MOLO03SS B -4 iR XYSE CASPS TS Hibi S
NOLo31s2 fpE XD PR Al
MOLL - SR X1 COXSA [
ML KR X0 PLAT [
wow - WEkCE BGZ2 CYPIAL #E
WO -pCE IRIEPX B
NOL36 Ry ADAMS RiH

2.1.2  EMBE LIRS I T # & GeneCardsTS
B 5 BRI S IRE” O 5781 , K R OMIMBR 142
TS FHH S H 152601, PharmGkb U3 15 2 A & H 551307,
KR TTDEE AT BIA AT 524 . CHLE DB A S AT
FHE , IR ER R SIR SRR A S 1 8641

35



+ e S 2025 F7AF31EFHTH July.2025 Vol.31 No.7

OMIM PharmGkb

GeneCards

B 1 HERURE LRI XE SRS RE

2.1.3  HARREE-HER VI LIRS SR M 553 Bt S PP 2%
HEE FIFRA3HAE, A3HT1 41142591 M 43 FE 5 R 864
AR B SRS PG H A BRI A S R ek
IR 1450 (UL B 2 ) 4 28 4R #8 5 5 A String 78
28 43 BT W 3 (https ://String—db.org/ ) , 1 B B3O A 2 422 (1) 40
R AR B AEPE A3 T ) “highest confidence>0.9”, - H
EA-EA ARSI (LE3) HERATH1444 88, 303 5¢
i1 03— 2538 33 Cytoscape 3.7.2%K 15 B H R L BTG YT MR
PERR B RIRTER VS LE AL B R I PRI 45 . (TLIEI4) iz I Y
CytoNCAFF i e Hub 5 ], i ] Degree 545 , 13 i HEZ TS 12
VEAEAZ LRI R 530 A g 2611 53 (tumor protein 53, TPS3) .
CXCR2.B-EHHEH (B-catenin,CTNNB1) .E1AZE A & A
(E1A binding protein, EP300) . [ 4 K PHF 524K (epidermal
growth factor receptor, EGFR) . (JLIES5)

719

HiRRE ME MBI

2 EIERE RS R SR A IS S

3 HERE-EEMR SRR T IR R PP R4 E
36

ERPINE!

TERT

2 ApoE sete
Gaspa AP0 1671 ey

KOR
FGF2 NCOAZ Py

s0x9 CORA KBKE
s
sregrr LA . . CCLS — gupr2
nRe cou
APORT PARK? i
ACVRA . PRKCZ
e ( i
PON1 -~ “TGFBR1
o Casps . . SIRTI g
n ) \T

SREBF2
RUNXZ

4 #ZLEAR PPI M

TNF 9
CD44 9
HIF1A 10
IL10 10
LA 10
GSK3B 11

MMPS iz
PPARG 12
ESR1 13
CREBBP 13
SMAD3 13
SRC | ——— 14
1B 14
TGFB1 15
L6 15
EGFR 16
EP300 18
CTNNB1 19
CXCR2 21
TP53 24
T T J

5 ETF Degree EHAT 20 M2 FBHBIIEKE
2.1.4 BRHR-Y -0 RS EAEMSHIE BB Cytoscape
AR R VBB S IR PE R I 2 — 16 A 1 73— i LA
P02 16 2 2L (IR AR I L2 ) , e (BRI AX
FAGMERY , I O AR AL . (DLIET6)

oct P s
™ PR
# W v o 8 -
- & o -
- T T & e s sz
om v (a1
- S s - -
PENZAW o - iz £ s =
R
et e e e s o e o we S
- wn oo w o omal ke mm o maor - -
(PP - ——,
warwewomoe e oSt s e maa ama ne o PARG
- NCOAZ Jows _wms Km wmt w0 ke wen ks T o - |
s wm e e mk W e e ven G
B T S - S -
oo oz
- = cemr o wn omt A me owe e we a ko - o
o T B T o T ™ > -
et i AW v omw AT e mcw omm o e e ez
Esk1 - -
e " -
@ oo - LAY AN VRS g -
a an . - - e -
- o - -
o 3 - - - - ™y
i - pea 0. -l -
g o . - - woes
o - s
- ate g, =
., -

Blo HMEUERBLRTE-ERRE-FERS-LAEIENSE
2.1.5 GOMKEGGHEHEIEIR GO B/ RBPFEHE &£
FIE P FE P 2635 RNARG B 1A 5 00 MG S
o B4R S | B 1 5 DR A R R R A 4 A 3K -8
(interleukin-8,1L-8 )F=4k ; CC B & & T4 M 4has [8] 4 i b
X385 B DR A A ML I s M 32 22 4 TS & MR A
Tk A A R P T R R SR A v (UL 7 ) EE R
FERITT IR NE BT 3% R AEA% 0 36 R B KEGG Al 4 5 29 K&
WENETE LR34 (PI3K )/ BB (AR 58 B . FoxOfF 5
TR Tl RS2 AR5 Sl AN 2E-17(interleukin-17,11-17)



2025 F7TA F31EFTH  July.2025 Vol.31 No.7

& & 3 2

s

RS AT PRI o (L8

2 ||

itive regulat

dg

|

)

I —logjo(pvalue)
EE

=

=

n

AN

50 100 150
Counts

7 GO BEESHIEIRE

Pathway analysis

African trypanosomiasis .
Bladder cancer .
Malaria .
AGE-RAGE signaling pathway in diabetic complications- [}
Pathways in cancer o
i ° ~logio(pvalue)
L 150
Kaposi sarcoma-associated herpesvirus infection Y
epatitis B [} 123
Gastric cancer [} 100
Fluid shear stress and atherosclerosis o
Lipid and atherosclerosis { [ ] count
Proteoglycans in cancer [ ] . 10
Tuberculosis { [} ®
@ »
sy
PI3K-Akt sif ay1 @
12 16
Eneichment

B8 KEGC B&ESHTSEE

22 HMEBLER

221 FHAKRKBRE LS BHERILE HERADR, KR
AR Sk T BB YN 2T 6, 40 M A% S B €, /N3t
SR N LT A N R R BRB B S AR S/ G 9 5619 T
BCH R ST /N HESRN , H R i A0 A% B
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KB 3k 25 E M X TR (P<0.05 ) s 245 2 K UK
B3k B TR (P<0.05) . (IL3K3)
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415 n EEl S 7S BRI %
MR 6 1.87420.974
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PERLAAE SR ANAE  FRAZ AN | B RN AN e A e e
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