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Abstract

Objective: To investigate the mechanism of action of caffeic acid, chlorogenic acid and protocate-
chuic acid treatment on osteoarthritis based on network pharmacology. Methods: Based on the pre-
liminary study, eight chemical components in osteoarthritis elimination formula were obtained. The
2D structures were obtained from the PubChem database, and the corresponding targets were pre-
dicted in the STP database, while the CTD database was applied to obtain the relevant targets for os-
teoarthritis. Finally, molecular docking was applied to verify the relationship between components
and key targets. Results: With Probability > 0.5, 17 corresponding targets of three of the chemical
components (caffeic acid, chlorogenic acid and protocatechuic acid) were screened, and 15 key tar-
gets were obtained after taking the intersection, and using molecular docking, it was found that the
docking between the components and the key targets was more stable. Conclusion: Through the re-
search method of network pharmacology, it was found that these three components in Osteitis Dis-
sipation Formula have certain influential effects on the pathogenesis of osteoarthritis, which can
play important roles by inhibiting the inflammatory response and regulating cells in growth, apop-
tosis and lipid peroxidation, and then can reduce the pathological changes of OA and relieve the
symptoms of the disease and delay the progression of the disease process.
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B I %% (osteoarthritis, OA)SE —FP 1T IRATPEZE, LAOCTTIRI « T8 S Dh e bets A 3= ZEIG IR R I,
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WARRTEIRF S, 53 78R M TR 8 NE A4, iid PubChem (https://pubchem.ncbi.nlm.nih.gov/)
WA EE XL M 2D 454, REH L 2D 45 # % A\ F] Swiss Target Prediction (STP,
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2.3. HFXHE

£ PubChem 4l 2 H T B4k 2% i 1) 3D 444, {EJT UniProt (https://www.uniprot.org/), %2 AHCHE
HIFER 44, 3 3D structure databases, % PDB {4, it CB-DOCK2
(https://cadd.labshare.cn/ch-dock2/php/index.php) F ¥ FE X T 8 1) i 73 Al 5% #8805 AR YRk 47 4 T 02, 5
“Dock”, AL E o FEE 25 (K S0, SR 5 55 “ Auto Blind Docking” #E4T38 17, /5 % 2% Receptor Style
“4J Cartoon, Color Receptor &y By Hydrophobicity, F# x4 1K1 A .

3. &R

Table 1. Component-critical target-molecular docking binding energy

?L RS - KRS - D FIIRESHE

D% B Vina score (kcal/mol)
Caffeic acid MMP2 =79
Chlorogenic acid AKR1B1 -1.7
Chlorogenic acid AKR1B10 -7.1
Caffeic acid PTPN1 —6.8
Caffeic acid ALOX5 —6.7
Caffeic acid MMP9 -6.1
Caffeic acid MMP1 —6
Caffeic acid CAT7 -5.2
Caffeic acid CA9 -5.2
Caffeic acid CA12 -4.8
Caffeic acid CA5A -4.8
Caffeic acid CA2 —4.6
Protocatechuic acid CA4 -4.5
Caffeic acid CAl 4.4
Protocatechuic acid CA7 -4.3
Caffeic acid CA5B -4.3
Protocatechuic acid CA2 4.2
Protocatechuic acid CAl -3.6
Protocatechuic acid CA12 -3.4
Protocatechuic acid CA9 -3.1
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Figure 1. “Chemical composition - key target - disease” network
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Figure 2. Molecular docking diagram
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R R FE B R R I PN  EOST IPAR FIAEAE 4] [5]o ASCHE T WS EHRE, s S
EAMBIRZ MR, SAEVFMEHERR . 28 FEERAR ) LA R 51 4 B1E ML)

WNMERR (Caffeic acid, CA)/ZF2 5L PIRERRNE AR NG R IR (AR, Ml fAE T2 ey, ok,
WIRAE6]. WKL, CA BAHR. JUMRE. Prabtg S ER[7]. CAEN—FfiEfbT ],
DA SR, F2 Bl il A AR A — N U TR PR R (ROO), AT 28 1E 1 S B S i [8]
[9]. # CA EA Bt E A 1R I mT R 2 R4 U0 S I00T B 4 LR 1 8 R 40 i) S T 52 Al [10] o SRS 72 I
CA Xf IL-18 WM CE I A W BRI ER, rTHHE 38— A A S BF(INOS) I A & -2
(COX-2)%5 44k K7 F 3 n, 38 w0 ) N 42 JB ORI 25 IfiL/NAR S S8R 1 5+ 2550 42 ) B 1B (Matrix  metal -
loproteinase, MMPs) %5 85 B & i 73 il AR G Y Rk [11] . 2R 52 (Chlorogenic acid, CGA) & HH WM 1 ZE T
FRIRALTE L) 2 By ik & [12], HHE CA T3] W 7RI, CGA FER T 485 # i 4i il MMPs
R [14]. CGA HJ LIFNHIECE 408 NO A1 PGE2 [)7=4: LA K iNOS FI COX-2 [FFRIE[15]. MAMFF 7Tk
B, CGA RIS LR RSN P24, W1 IL-148. 1L-6 1 TNF-a [16]. Jt4h, Lee 25 \ilid CGA 167k
FEPER T R I LIHEFT, KN CGA KAE KB R A it i 0] i 40 B A= 1) — S AL BN O SR A 3 1
L i A S A S0 UE A5 H LA HIE S CGA IR E S AH S ME[17]. CGA & ] BRI/ A I 1 48 i 4 A 0
B, FEOTRETEIRYT 5 280 Ve B I U AH D¢ B 5 s Hh B ¥R 97 I J1[18]. IR L% 2 (Protocatechuic acid,
PCAYHAEFR N 34- “FRFK WG, &—MERMWHARIMII[19]. PCA FFHEGIAMN. PIHE. R
AyusiE e [20]. W5 KL, 7E Freund #2715 210G 1 2 KRB AL, PCA fE K RAI/NR A EA
RIAFIPLR ABUREIER[21]. tbAh, PCA XT11 28 X BT T 105 5T R B A WES, 167 ey
W AER, 2T R 40 SRR, PCA 44 MAPK. ATK H1 NF-xB {5 53 g 401H1 1
HYEML KA [22]. A SCERIRIE, PCA ENAET I EZARUH™=), MAET % 228 HH| NF-xB
ERK/MAPK 15 5%, ATfi/b IL-18 5 T (148 SRR SRR (R W i SRBE A I J5 3 A B R B DR A3 71[23]

Wit CA. CGA. PCA 5 OA HIfEHI¥E SBET ML 25 B % 4 KB, AKR1B10. MMP2. MMP9.
PTPN1. ALOX5 & Al o5 . EERRIE R A 5% 1 B B10 (Aldo-keto reductase family 1 member B10,
AKR1B10) 7E 1F 5 A 2 3 B o 78 45 T R/ i R ER AL, AELA FE b g 400 i h o 520 R IR RS, Rtk
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AKRI1BI10 Fllm AR 7T 3 Z2 e Bl . LB S [24]. BFFCR I, AKR1B10 H A (edt 4075
hfe, F 22 DL T AN ERAE, AKR1B10 BH I 2 BE4iig A 52 555 R B0 547 o (ACCA) I F%f#, ACCA
Wit B3 2 REAEEMA FHZ F4b - EAMARSAEM, WmE IR G 8. LhifkIhae, SRS
FIRE B A AKRLBL0 I B FE I8 /D B R BT 2, BELT P AR5 5 (1 40 B 45 4% - PRIt , AKR1B10
AR — P (Y 4 M R B 1 [25]. MIMPs 2 8 715 4H IR o 2E i) BE L2 T, R 68 R AR S P AN B A ik
JREEE, BG4I AERIZE A F4EEREA . BEREE QMRS D, EapEm. 8.
o TEEAT O R R IE AR I [26] . SEIRMTFUR I, AT R IL-14 15 S IR SRACE 4 MMPs
MERIE, W& & A B SE0HIR-1 SEAMRE, I HFHE NF-«B @S [27]. 5 A BRI
W% 1B (Tyrosine-protein phosphatase non-receptor type 1, PTPN1)/& B IS Sl 01, | 2174
TFHEAE. WIS ZMAL T, A&, /i 0 AT B 575 A EEEA[28], MFFi &8, PTPNL
FERCE AN R 8 AT, BRAR T BRI 2 AR AL, RECTEEE PIBK/IAKT/mTOR
5518 BRI P, SR AR T3 in[29]. 5-18 % A (5-Lipoxygenase, ALOX5) & —Fh & £k Al FE i
LFERXUNERE, M2 AR B ER = A Sk [ . . ALOXS 75— FhBRREE, 7157 3 =45 (Leukotriene,
LTSI &L, LTs /& RAEMEZEN BT, RAFEQLZFPRNRA . ALOXS AJ LU w7 s
HMIBET:. —T71H, B LTS A FHIRAE R 55 —J71H, ALOXS5 A Byt 24T g i AL i o e, g
J i AL T S S R T R AR T A T [30]. A E ARG, AR BRI K AR, ALOXS FEAF Y
FiE B FRBIRE, H30H] ALOXS Rl 2E i Th BE % E[31].

5. &

ZE EPTR, AHE IR B 2 25 B TR T AR KIHZ ) CAL CGA 5 PCA Xt OA [1)i%
TEB BBy # KA F L . 83 2047 &K B CAL CGA 5 PCA 2514371 AKR1B10. MMP2. MMP9.
PTPN1. ALOXS5 %58 pi [FRIE, Hor FXTHABIRUE T I e e e . AU AR IE 98 1 HH 13X =Nk
S RLE ) SORE SN, PR ANIRTE A K T R IR TS A T T R E AR, Em T LARRIE OA
WRELAR L, R IRER, RRFERIREE, A JE BA SIS 7T Al PR B F P e B i KRl . (HJ2
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