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Abstract

Objective: Network pharmacology and experiments were used to study the potential mechanism
of action of Miao Medicine and crossbow in the treatment of knee osteoarthritis. Methods: TCMSP,
CNKI and BATMAN-TCM were used to screen potential active components and target of crossbow
prescription. Search the OMIM, Drug bank, TDD and Genecards databases for potential targets of
osteoarthritis/osteodystrophy for the treatment of knee osteoarthritis. PPI networks are drawn
using String database with Cytoscape 3.9.2. Using Metascape database, GO and KEGG enrichment
analysis was performed for drug-disease cross-targets. Results: A total of 38 active components
were screened and 143 targets were identified, including ALB, Akt1, VEGFA, Jun, STAT3 and MMP9
The main pathways involved include tumor pathway, PI3K-Akt signaling pathway, MAPK signaling
pathway and so on. The expression of caspase-9 mRNA in articular cartilage was significantly de-
creased by crossbow. Conclusion: Further elucidation of the potential targets and pathways of
Miao medicine crossbow medicine in the treatment of knee osteoarthritis/osteodystrophy is
helpful to understand its mechanism of action and lays a foundation for the follow-up research.
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1. 5]

FAR 11 53T % (knee osteoarthritis, KOA) X FRIZRIBAT VLR JCHT 98« IBATPERR O « IR DG 3G AL 1 5G4
REF, ELLRTRE TR WIERIE. &3 R ME SN FERHE, %R E . WE T E.
RATHE. W IR A 1], ARIERAT I AT A R, KOA AN B 1B 1) 83% [2],
ERERFEZFEN 0.4% [3], RIWHRWIAEZTIH, WERS. Ml RE., 8L, ARG E A5
SE[4] [5], AP NIRRT BoE WER N, H W IEAEIRFIE N, e EE v e R BT,
EZRIATTIRE, I 82 (0 ARV T AT BRE T

B REE 25 SCRRIE T8 T 4000, &S Hvial, TBR 7 HRr R i ik &, NIRIE R 250
AFEGRE)— B, AHE “THERE, HHEEE” ZU6]. kY BT “REMERTR” —HZ ¥,
HINH KOA J& “HaE A7« “lHR” o “ARR7 kR JamE[7] [8], WEEEARE “F” M
“EL” PIRBEIE[9] [10]. HERHTIRIT KOA MR Z, REUSAIMNGIEMNIGYE, HIGIT iikfiE
GAT, TR, MHWCTVRREIWERE N, BEHE LR, HER, X3 TE2HEN 2 RE. 84
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WA RAERD ., AR BEE. BEE. RMEIWREAHER, PR hE, W, &
Zify LA RIE . BOEILNR . BPATE4 2 T, Jing Fu SE[1L AR Z . BEFL. JE95 8050,
X LU HT PR 5 25T VA 54 RIGIT KOA B MRS, ABL—# AT L WOMAC #75, {HE K
WP ROTREAL T #T %, ATPENIGRYT KOA I BARTVE . SR, H A T8 253697 a0 17 & O AE A B 1%
ANEIHG, B, ASCUARE GBSO PIN i, IR IR ST A A A B« A T R B A e B i
TWETC, AR RN FU B E i

2. i

21 EHFBEFERS R RAIRE

KH TCMSP w124 2 4 25 4 %2 b2 BATMAN-TCM %# . CNKI K 75 Bl Sk 0 77 A 5512
R LR« BB T\ ARSI B B 5 W HR 24 10 R0 M L7y - e, TCMSP %4 /22 L OB > 30%, DL > 0.18%
RN TFLIE ALY BATMAN-TCM LI score cut-off {i 10 &4 Te i Aeid v e 7y, il i 25 i
BRFRTE A U INLARR 78 . #E Pub chem #4#8 2 HroaR BGE VR RO o 1K 4451, 8 — 4ES5 M\ Swiss
Target Prediction ¥ & FE M R/ Frxt R HE A5 B, BA possibility > 0 #ET L, &, LHEGHRZ
VIR A5 R

2.2, KRR E R RYEE

iEid OMIM. Drug bank. TDD /& Genecards #i#i-t-£5, LA “knee osteoarthritis” JyocH#in], &k
KOA 5 HH ¢ (88 A5 s Hirb Genecards i /22 11 1% 4% Relevance score k- H 47 B9 %E & . 5% FH Uniprot
AR AR S BN gene symbol ZEEAT IREALACEE, SRELZGY) - S0 LR HE s .

2.3. ERMHEEIEA(PPI)MLERIIDE

K25 PR A 1 143 MR TN String 238 P, 21 PPI M4, K Hiig H Cytoscape3.9.2 #fxf
A AT W2 A0 0 8 1 o B S AT ARAL AT, T 257 2577 VR 9T KOA IV FEAZ O 7 I R

2.4, LHEWME GO & KEGG EE S

4 142 NAZERE A5 B3\ Metascape TEZREE 2, EFEY)F “Homo sapiens” , 7EZHEAT GO A4
SRR E R I KEGG ARUTE S & 800, LLERIAS LRI P < 0.01 ik 2% Rk AT DG I (R i ik ,
Xf KEGG. GO AWt . GO 77t GO HMl /AT & Bt Al AR A TE LA B3 R il A
ALY SR

3. SCUSTSHE
3.1. BIEER AT,

H4 18 B MRS — FE S 1 SD KB, FH 10%7K G S s 1356 R (0.3 mL/100g) K Bt 44 3 ] 5 7EFR
& b, HEBIBIRR KR A ERRERE, AResI Mk, SRR B ERRRCY . B dsh, HA 4R
BURRERF f5 25 A e BRI G, FH 0.2 mL 4% A VR FIRHA RSB NGRS, 0l T35 1. 4. 7d ¥
B, ESsEE, IEWEFE L E. AR, A IINGEY R K RA GRS IO RE, RS2 . B
IR T A G MR OCTT KORHT E [, BEZBBIRAWA 5, L4575 30d. FIVEL 0.46 e/ RERMARERE
A G KN BAFIRAL T 0.72 mU/H; SZHAL T 1.67 mL/H; BIRAMS QAL TR, A2
SiHE, WS AR R e 48,

DOI: 10.12677/hjmce.2024.121004 22 i


https://doi.org/10.12677/hjmce.2024.121004

B 55

3.2. RT-gPCR #XFE B F caspase-9 mRNA BIFRIX

U HH—80°CUKAE RAF IR OCTT R 2R, BUE B A R 2 2ol EP &b, A TRIzol FEnd
IR IE AL BEAGSRE o 51 AR R SR B 10 min, [RIREAE AW 05 . I 0.2 mL &4/,
JIZIR, =i FE, 4°C 12000 r/min 250 15 min. BU_EJZ/KAER B0 Ll EP &, IIANZEER
PIlE, EERA], ZEIERCE, 4°C 12000r/min B0 15 min, #25 FiEW. H 75% ZFE S RNA TTiE. H
PrimeScript RT reagent Kit X7l %, 37°C, 15 min, 85°C%&M ¥ H s 3h cDNA; A% 5 A il &4
RNA WRJEMALEE, DL cDNA B BETHA M. 95°C, fHFF: 40 X(95°C, 155 — 60°C, 605s); VA
Zk: 60°C s — 95°C, % 15s JHiH 0.3°C. mRNA /K-PHr#EAXT A p WLBhE [ (B-actin). MNEEFRE, -
SN EER TG, R A X 2 8 7 VR (AAC {E EL k) 47 0, Thermo Scientific PikoReal %1443
#T PCR i F2 &K MFE A CT (Threshold cycle)E -

4. G5R
4.1. EWHHFEMER Y ZBLARNIRE

WK R TCMSP. BATMAN-TCM KA BIAROGSCER, 353845 38 MEEMy, HrbER L 8 4 X
Mg 12 s BERE 13, AL EFH 44, 8L Swiss Target Prediction it & o #E &, &
IF. EEJFILIHE 605 MEE/EFEE L.
4.2. KOA KiREEFR R "B - KR~ HEHMIRimE

i#it OMIM. Drug bank. TDD }% Genecards Z5#E £ 8047 &, 758 1195 MR, FIF Venn 7£
LAEER T AR S 255 KOA LA HERME R, 2HIERFERK, WK 1.

574 KOA

Figure 1. Venn diagram of the target of action of active ingredients in
crosshow medicine and disease-related targets

B 1 ZSHEMMMERERSRFERERAEEE

43. “B75 - &R’ PPl MR R < BEFFITIE

FIRTE ) 143 AN JL[EFEFRE N String 7EZ6 B0 B, EBEIRI N “Homo sapiens” , K153 PPI (4%,
B 25T B B0 G AL R4S 141 AN S % 1674 A EAE R, “FYIEEE N 23.4.
B Edi S\ Cytoscape3.9.2 BAFHEAT AT AL 04T, B SEbA “FErRO i DC” KT A7 3(DC > 24)1E A
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Gt 2544, BN 15 21 53 ANHE 55, LA DC > 36 i HE 44 /i 30 AOHE s /E A% O 88 5. 20 )8 ALBLAKTL,
VEGFA. JUN. STAT3. MMP9. CASP3. PTGS2. ESR1. PPARG. CCND1. FGF2. MAPK1. MMP2.

MTOR. ICAM1. KDR. IL2. PTPRC. PIK3CA. MAPK14. EP300. BCL2L1. MAPKS8. JAK2. CASP8.

PIK3R1. PPARA. ACE. AR, ULIE 2, FIHIXLH SAHESRE S 2577677 KOA [ ICBEHE 55 .

i

NI BBA m’\ :

Figure 2. Key target screening strategy for crossbow medicine treatment of KOA

B 2. EBI5ATT KOA 5280 & % S s
44.GO & KEGG E&EEOH

i GO E& M, XFHT 10 4> GO Thfgsk Hit AT, i BP T2 KA RILH TR X4
FTIMIE R, CC EE B, BUBX . ARAMEREA I MF EES AIRBLE . & AR
FH K. KEGG EHEMMIAT 20 2, M & RBATIIHLIHT, B2 GO FHEAVHIRE & KEGG &£
IR, WK 3. HERIRL, B 2R TR T A A OB 5 T EE R AR R % . PIBK-AKt 55
HEE . MAPK {5 588 R ARAI SRS MR s, 2 BURYZRIE . Ras (558 #H 5.

|
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Figure 3. GO function analysis bar chart and KEGG enrichment analysis bubble chart

3. GO Dife IR E X KEGG E&E A S8E

4.5. RT-gPCR B X T EF P caspase-9 mRNA HIRIX
R EIR, S AYMLE, BAETT R4 ZF, caspase-9 mRNA FKiA B EH N, ERMEZEP <
0.01); SEAYLAILL, FHVEZGYIAL. 254 caspase-9 mRNA Fik &%, HEFEMZREP <0.01), WE 1.

Table 1. Changes in expression of caspase-9 mRNA in cartilage tissue of rats in each group (Mean + SD)
1. BEARIELEL caspase-9 mRNA BYFRIAZE 1L (Mean + SD)

2H 5 caspase-9
=] 0.76 + 0.18
BERIZH 2.03 +0.44Y
FH 2540 1.35+0.19%
BUHA 1.08 +0.23%%

H: 5EAAME, Yp<0.01; SERAME, Yp<0.01; SHEZMAEME, Yp<0.01.

5. B4

IN=A

KOA &Il R L% WA — A8 VR IR AT IR AR, HAEZAERE . 38 RATH B L 2 ma[12] [13].
AHEFTRY] KOA AmbLl 5 2R 7 A B3, BEAME T S5R0,. BAMSEAC. PISK ZHiFT
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A p85 FHAL 5L pl10 4 —5RAk, ME SAEKE PGS G, iR Akt 18 B 858 3-8 -
b, I DU RRACAE FH 0SS ) T Ui — RSN an i T AH G HE 1 Caspase9 V&, AT 1 715 24 Fi AT 384 5
oA TR, SR EA R 2R, BIRTT & RVERNLRIAUIH, A Csd s R R I,
HATRE M) RBERE S0 5y ALB. AKTL. VEGFA %, W Rt PISK-AKt 15 510 M 21 yA 7 I 560
ROMER .. I RIRS], ARAEE A TEIEN A, Bk, J5HIE 5565 2N 4136 JL [R50 0F 5
ZITTIRYT B R S AR AL

E&WmE

5 B AR50 H (82160753); 5 44 fan 85 A% 24 IR 245 (1 24 70 L3 i 79 A T o
RS B [2022]022; EXK A LEEARG ORI, SR%S: BEHEG |5]#[2023]006;
FNERBEXRGF AN, WHGwS: BEEF6 A4 -GCC[2023]037.
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