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Abstract: Objective To explore the characteristics of the population and combination of drugs in the real world for the treatment of
osteoarthritis with Cervus and Cucumis Polypeptide Injection (/2 JIKVES3K) and to predict its mechanism by network analysis. Methods
The information of 4050 patients with osteoarthritis treated with Cervus and Cucumis Polypeptide injection from the HIS database was
retrieved, and SAS9.2 and R software were used to conduct frequency and rate statistics on their population characteristics and medication; By
analyzing the outcomes of patients with osteoarthritis who used Cervus and Cucumis Polypeptide Injection to judge its effectiveness, and
compared with the treatment outcomes of osteoarthritis patients who did not use the Cervus and Cucumis Polypeptide Injection; Clementine
12.0 was used to analyze the combined drugs were analyzed by association rules and sorted by confidence. Utilized CNKI, TCMSP database
and Cytoscape software to construct “disease-drug-ingredient-target” network and protein-protein interaction network, and performed
topological analysis to screen core ingredients and core targets; Gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG)
enrichment analysis was performed; Finally, performed molecular docking between the core ingredients and the core targets. Results Among
the 4050 patients with osteoarthritis, the age group of 46—65 years was the most (2248 cases, 55.51%), followed by 66—75 years old (850
cases, 20.99%), among which female patients accounted for the majority(2657, 70.35%). The total effective rate of 4050 osteoarthritis patients
treated with Cervus and Cucumis Polypeptide Injection was 97.88%, and the comparison of osteoarthritis patients with and without Cervus
and Cucumis Polypeptide Injection showed that the efficacy of Cervus and Cucumis Polypeptide Injection was more effective. Association
rules showed that the common concomitant drugs of Cervus and Cucumis Polypeptide Injection in the treatment of osteoarthritis are hormones
(betamethasone), antibiotics (cefazolin), anti-inflammatory and analgesic (bone peptide injection), and traditional Chinese medicine to tonify
kidney and strengthen bones (Jintiange Capsules), promote blood circulation and remove stasis (Maixuekang Capsule). Target-network
analysis obtained 10 core ingredients including palmitic acid, myristic acid, tryptophan, vitamin A, etc; Nine core targets including: peroxisome
proliferator-activated receptor gamma (PPARG), myeloperoxidase (MPO), receptor-type tyrosine-protein phosphatase C (PTPRC), etc, among
which the combination with better molecular docking were: vitamin A and mitogen-activated protein kinase 14 (MAPK14), tryptophan and
matrix metalloproteinase 9 (MMP9), vitamin A and PTPRC. The results of GO and KEGG analysis mainly involved: immune inflammation,
hormone secretion, blood circulation and MAPK pathway. Conclusion The patients with osteoarthritis treated by Cervus and Cucumis
Polypeptide Injection are mainly female middle-aged and elderly people, and the common syndromes are liver and kidney deficiency, damp-
heat, qi stagnation and blood stasis syndrome; Chinese medicine treatment is mostly combined with kidney-tonifying and bone-strengthening,
blood circulation-promoting and stasis-removing drugs to treat both the incidental and fundamental aspects , and Western medicine treatment
often concentrate in relieving symptoms. However, through target-network research, it was concluded that Cervus and Cucumis Polypeptide
Injection mainly play a role in the regulation of MMP9, MPO and other targets through vitamin A and amino acids. This conclusion can provide
reference for further research and clinical application.
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Table 1 Comparison of outcomes of osteoarthritis patients
in Cervus and Cucumis Polypeptide Injection group and

control group
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Table 2 Analysis of effect of three Logistic regression methods on treatment of osteoarthritis in Cervus and Cucumis

Polypeptide Injection group and control group

VAR ISP EVEES P1H
AR Logistic [8]1 1.912 11 2.00X10716
A1) P43 IN AL ¥ B A8 & Logistic =I5 1.663 18 2.00X10716
AR ORERED WP B Logistic H1H 1.663 09 2.00X10716
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Table3 Top 5 western and traditional Chinese medicines used in combination with Cervus and Cucumis Polypeptide Injection

in osteoarthritis patients

22 Hzj
2 n/fl i /% L n/f i /%
LUEZRSPRVER IR 1139 28.12 SRR FE 544 13.43
PETREN 972 24.00 TR 2 459 11.33
B RV S 7 801 19.78 ERSPSEETiE 420 10.37
(EXILP NV 770 19.01 PAWIRER R 397 9.80
Lo RN AR 686 16.94 IS8 R 372 9.19

x4 ERAENZHRHEXDRBERSNANFHMULFELIR HT 10 D)

Table 4 Types of traditional Chinese and western medicines used in combination with Cervus and Cucumis Polypeptide

injection in osteoarthritis patients (top 10)

22 Hzj
B n/fl 5L /% eS| n/f3l i b/%
BiAERHR 2599 64.17 T AL 2565 63.33
PR IR 1939 47.88 ANEPHE 1264 3121
HIRY 1578 38.96 2 RUBRIE 71 1018 25.14
e 1519 37.51 TH AR 782 19.31
BURY 1403 34.64 AR 672 16.59
JERIEZ 1402 34.62 T AR 340 8.40
HRIRZ] 1378 34.02 S FRBA A 218 5.38
iR RAiint i 2 1358 33.53 V5 PRI 7 187 4.62
R R 24 1102 2721 i e A5 571 179 4.42
ETIN= gy A] 940 2321 TR 172 425
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Table 5 Association analysis of Cervus and Cucumis Polypeptide Injection combined with traditional Chinese and western

medicines (top 5)

PR SN A SCHFE % BIEEY% FETHEE
2 b e gy 7% 2 B 2+ S e ik 15.97 79.2 2.30
B IR 77+ Sk menk 12.36 51.9 1.51
SR A SR A Sk TR bR 9.86 37.0 1.08
TIPSkt mdentt 9.72 84.3 245
L B S R 9.45 35.5 1.48
3 Pk 22 CRELZMN. BFIERTD + S rumknt 7.40 90.7 2.64
CREZAh, ket 8 s 7.40 46.3 1.94
CREZM. HRDE) +ramknt 6.67 94.5 2.75
CREZM, Sfuthige) +rament 5.96 95.8 2.79
CREZM. JUED + S Hamknk 5.70 89.9 2.61
2 Firh 2 ik I B e B+ 45 KA T B 7.03 81.3 4.86
Bl LA+ &R T 6.61 533 3.18
EF I TS+ & RS R TR 5.32 68.7 4.10
ik i % fis 5 By L 4.62 53.5 431
BT I S - T it R P 438 56.6 6.55
3 Frgg GEFLER . KILERTE +&RERE 3.72 80.5 4.81
(ERMRTE. PRI +3g LR 3.72 52.9 427
ORISR e . 7 LT VRSB + & RIS 3.53 80.6 4.81
EFLE. FTERSBD +E&RERE 3.10 80.6 4.81
bk BERE3E . AT LI A + S R 3.04 79.5 4.75
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Table 6 Association analysis of drug class of Cervus and Cucumis Polypeptide injection combined with traditional Chinese

and western medicine (top 5)

L UES SCREE Y% BIEEY% T+ EE
S SH ANE B 7R AR 21.053 69.6 1.320
T AR TR S AR 6.850 65.7 1.240
5 HB A 77+ 35 A5 4.986 60.1 1.140
ANEH A T I AR 4379 14.5 1.390
AN T I PRI A 7 4239 14.0 1.690
WL WA AR 50.400 94.8 1.037
KA +HPiER 43.400 94.0 1.029
BRAG+IAER 33.400 95.6 1.046
B Ryt 4+ PiER 32.500 96.5 1.055
EE K2+ B 28.500 61.9 1.164
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Fig. 1 Association analysis of drugs combined with Cervus

and Cucumis Polypeptide Injection
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Fig. 2 Association analysis of drug categories combined

with Cervus and Cucumis Polypeptide Injection
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Table 7 Information of effective ingredients of Cervus and Cucumis Polypeptide Injection
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7R 3 C(C(C(=0)0)N)O MEAEfE T KT
RERIR 3 C(C(C(=0)0)N)C(=0)0 MAEE . iR+
AR 3 CCC(C)C(C(=0)O)N MEAESEE T« KT
HE R 3 C(CCN)CC(C(=0)O)N MEiEREE . #RT
RAAR 4 C1=CC=C(C=C1)CC(C(=0)O)N MR ART
AR 3 CC(C)CC(C(=0)O)N MEiEfE g AT
KR 3 C(CC(C(=0)0)N)CN=C(N)N MAEE . iR+
J R 3 CiCC(NC1)C(=0)O MR ART
WA 3 CC(C(=0)O)N MEAEfE T BRF
eV 3 CC(C)C(C(=0)O)N MEiEREE . #RT
R R 1 C(C(C(=0)0)N)SSCC(C(=0)0)N MEAESE T« BRF
R R 3 CSCCC(C(=0)O)N MELe &

HAWR 3 C1=C(NC=N;)CC(C(=0)O)N MEAESE T« BRF
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AR 3 C1C(CNCiC(=0)0)0 iz

AR 3 CSCCC(C(=0)O)N R+

45 N/A N/A MEAEfE - &KF
B N/A N/A MEE . iR+
£ N/A N/A MEAEfE - &KF
| N/A N/A METEfEE -« &KF
i3 N/A N/A MeE s iR+
B N/A N/A METEfEE -« &KF
il N/A N/A MeE s iR+
[} N/A N/A isZia e

i N/A N/A MEle &

B N/A N/A MAEE s iR+
T N/A N/A EZia

fiE N/A N/A XAy
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SMILES- simplified molecular input line entry system N/A indicates that related items of the metal components with no drug-likeness and SMILES numbers

are not applicable
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Fig. 3 Heat and volcano map of differential analysis in osteoarthritis ralated GEO dataset (GSE169077)
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