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Abstract: Objective To explore the interventional effect and related mechanism of Panlongqi Tablet (% 78-£ /') on rats with knee
osteoarthritis pain through network pharmacology analysis and in vivo validation method. Methods Drug targets of Panlongqi Tablet
and targets related to knee osteoarthritis pain were screened from disease and drug related database, and key targets were screened
according to topological eigenvalues. After that, modular enrichment analysis of function and pathway was conducted based on gene
ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG). Rats with knee osteoarthritis pain model established by
modified Hulth method were divided into sham group, model group, meloxicam (1.5 g/kg) group and Panlongqi Tablet low-, medium-,
high-dose (0.15, 0.30, 0.60 g/kg) group, drug intervention was given for 42 d. Mechanical pain threshold, cold pain hypersensitivity
score and weight bearing difference of both hind limbs were measured after treatment, and network pharmacological prediction results

were verified in vivo. Results A total of 175 potential core targets of Panlongqi Tablet for treatment of knee osteoarthritis pain were
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selected based on topological screening parameters. Their biological functions focus on four overexpression modules including
regulating nerve cell responses to various stimuli, regulating inflammatory response process, regulating intracellular signal transduction
and metabolic response. Wnt/Ca?* pathway was a significant pathway for core target enrichment, and also a pathway with the highest
enrichment degree in the biological process of regulating nerve cell responses to endogenous, hormonal, exogenous and other stimuli.
In vivo experiment results showed that Panlongqi Tablet significantly increased the mechanical pain threshold of rats with knee
osteoarthritis pain from 3—12 d and 24—30 d after treatment, and decreased the cold pain hypersensitivity score and weight bearing
difference on both hind limbs of rats from 3—42 d after treatment (P < 0.05, 0.01, 0.001), and inhibited wingless type MMTV
integration site family member 5A (WNTS5A), phospholipase C (PLC) and protein kinase C (PKC) protein expressions as well as levels
of tumor necrosis factor-a (TNF-a), interleukin-1 (IL-1B) and prostaglandin E2 (PGE2) in spinal cord of rats with knee osteoarthritis
pain (P < 0.05, 0.01, 0.001). Conclusion Panlongqi Tablet can alleviate both acute onset and chronic persistent pain of experimental
knee osteoarthritis in rats, and its mechanism may be related to the regulation of Wnt/Ca?* signaling pathway.
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Fig. 1 Network analysis of “traditional Chinese medicine-target-pathway” of Panlongqi Tablet in treatment of knee

osteoarthritis pain

*1 BEERAMBEEXTRARNABHENTE (X+s,n=8)

Table 1 Effect of Panlongqi Tablet on paw withdrawal mechanical thresholdin rats with knee osteoarthritis (X + s, n = 8)

4 ME(gke™ DL /g
ST BUEIR BUHEOKR  AHFIKR AHFENEK BAFISK HKEFIBK AHFEUX
[EEFN — 6941060 7251046  7.12£070  698+052  7.07£030  7.03£030  734+040  7.20+041
i — LI72001  090£0.14%  099£0.13%  0.8520.14%  03530.03% 0381003  04920.02%  0.41£0.04%
EIEE R 1.50 1402008 1224012 1984018 234£035™ 124+0.09° 1354009  1.14£006  1.01£0.05
Btk 0.15 120£0.13 1114009 1194007 1332010  0.60+0.04 0652004 0812011  0.59£0.04
030 1242009  2.09%0.11"  241£026™ 2362009 125+0.11° 1362014 1222010  1.06£0.10
0.60 1352010 27620117 2.83+0.18™  2.89£0.19™ 176022 1484009  122%0.11 1.29£0.05
A ke WU R /g
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[EEFN — 7114031 7.324041 7102029 7.13£056  7.30£058 7411048  7.13+0.56
o8l — 035£0.03%  02940.05% 03320.10% 039£0.01% 04610.04% 040L0.14% 036£0.05%
Fig TR 150 1072024 120%£027 1132020  089£0.13  094+007  098£005  0.95%0.04
"hth 0.15 0762023 095020  0.65+0.09  0.58+0.15  0.70£0.10  084+0.13  0.68%0.15
030 149£0.11"  156£0.08°  1.09£0.14°  1.16£0.15 1112002 0984003  0.99£0.04
0.60 190£0.18"  190+0.17" 1.64+014° 1512004 1454012 1534009  131£0.17

5RBRFRUALE: #P<0.001; SHELAHLE: "P<0.05 *P<0.01

"P<0.001, &2, 3[H

##p < 0.001 vs sham group; “P< 0.05 P < 0.01 "P< 0.001 vs model group, same as tables 2, 3
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W1 2 iR, SR LK R S U B

WG SEFRAMLL, UK
PEAZ 3~42 TRV SRR B4 0 557

A

i (P<0.001). SHEAIAALL, 5% B4 KR
Y8245 12~18 d J 30~42 d Yo MU BNEVE S B
fik (P<<0.05. 0.01); # L. miflE4HKRAE
YR 3~42 d AIRHBUR BT BE K (P<
0.05. 0.01. 0.001).
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Table 2 Effect of Panlongqi Tablet on cold pain threshold in rats with knee osteoarthritis (X = s, n = 8)

3 N AR BRI
) (ekgh YT BHEIR BAHOR  BAFEIR BAFDLRE AUFISKE AU ISK HKAFUEK
BFA — 040£0.10 0224006  0.40£0.11 04240.11 0.40£0.05 048£0.19 0484010  038£0.10
A — 1.7840.16  L64E£0.11%  1.6840.14%  1744021%  184+0.11%  1.5610.11%  1.60+0.17%  1.4620.10%
EBEE 150 1524010  L12£015  L1240.12 1324023 134£0.11°  1.00+£0.23"  1.06+£0.10"  1.10£0.21
MRS 015 1484020 1244018 1224022 1.5640.20 1.4240.11 1344010 1344020  12640.17
0.30 1684013 0.52£0.11""  0.86+0.08™  1.16+0.16" 1.0840.12" 0924016  0.90£0.18"  0.84+0.19"
0.60 1544010 0401008 058+0.06™ 078007  0.64+0.13™ 0744013  0.78+£0.13"  0.56+0.10"
3 bl AR5
(gkgh) BUFUK BHFER BAFNLK  BKAFBLK BUFIK  BUFNE BREARLQK
BFA — 0324014 0601009  0.56£0.17 0.5620.07 0444016 0484016 0524014
At —  L68E0.24"  1.9240.10% 1.88+£0.08%  200£0.09%  1.80+£0.19%  1.68+£0.17%  1.8040.19%
EREE 150 092£016  1.08+025 0924034  1.084+025"  0.84£0.10"  096+0.17°  0.85+0.10"
BEER 015 1.60+006 1601014 1.80+021 1.60+0.14 1524021 1564015 1.4440.10
030 0924025  084+0.17" 0924019  0.84+0.17""  0.76£029"  084+0.17°  0.80+0.18"
060 0761020 0.56+0.12"" 0761028  0.56+0.12"" 0641032  050+0.17"  0.55+0.22"

x3 BRERWMBBXTRABRWERAZENFM (X+s,n=8)

Table 3 Effect of Panlongqi Tablet on weight bearing difference of both hind limbs in rats with knee osteoarthritis (X + s, n =8)

e I Wa M E %l
AW ke ST BUHIR  RAE6R  RAKIOK  AUE B B B
n? e g a7 R ORHEILR BAFEISK RHHE 18K AHHEUK
[EEFN — 0.09£0.05 0212006  0.02+003  0.02£003 0072005  013+005  0.12£007  0.2240.08
i — 0871030  1.49F0.13%  2481047% 292+032% 2.97+027%  3.03£034% 25420209  2.0410.15%
EREH 150 087£0.11  094£0.06  1.06+0.17" 126%0.16™ 1.62£031" 1762017 0.79£0.10"" 0.85+0.14™
iy 0.15 083£0.13  1.01£007 1231014  1.70£029  149£0.17 1354021  092+0.15  0.95%0.15
030 085£0.17 0492006 0351012 041£0.09™ 0.81£0.16" 086+0.16™ 0.79£0.11""  04240.14™
0.60 0.8610.09  03610.08" 0.05£0.06™ 022+0.07™ 032+0.09" 058+0.15™ 044+0.10"* 029£0.11""
AR | E - Xy)ﬁ)ﬁﬁi%/g
il ffng/(g-kg ]) NGB NS NS A NS N A3
BUEUR BUEVR HUAFEIR BUAEBRR AUFKR HUHEIR BUFLK
BFEA — 0.15£0.06  029£020 0262018  0.13%£0.08 0202008 0124005  0.17£0.05
fEA — 2212045 2584024 24410139 2502024 23010184  191£0.18%  1.7120.29%
Fig R 1.50 1.162£0.11" 0852011 1524016 1272022 1363022 13242005  1.29+0.22
"hth 0.15 1652010 1294023 2022029  149+025  221£037 1874007  147£0.23
030 0.90£0.14™  0.741020"*  0.86£0.07" 09410137 1124024  095£021°  0.71+0.08°
0.60 039£0.14™  0.6010.12"  045£0.14™ 05610217 044£0.15™  03420.13™  0.50+0.20""
3 BEERMWBEXDRERARESESAY 38 BFtRAVMBEEXDRAAREHESHAT TNF-

Wnt5A. PLC #1 PKC ERFRIANEN
WE 2 s, SETFRAR, BAAHKRE

o~ IL-1p #1 PGE, 7K EHIEN
WK 3 FR, SEFARAIE, BEHHKRE

B WntSA. PLC 1 PKC 2 [ FKIE KT BT+ 5
(P<0.001); SAIALLE:, LA F. &F&E
HKBEEE WntSA. PLC Al PKC & HRiL /K
BE L (P<<0.05. 0.01. 0.001),

#& TNF-o. IL-1B 1 PGE, /K F¥HETRE (P<
0.001); SHBALILE, FKIFE RS LRT. &
FELH K RGBS TNF-o. IL-1p fil PGE, /K -3 i 3%
P& (P<<0.05. 0.01. 0.001).
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P < 0.01 "™ P< 0.001 vs model group, same as Fig. 3
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Fig. 2 Effect of Panlongqi Tablet on Wnt5A, PLC and PKC protein expressions in spinal dorsal horn of rats with knee

osteoarthritis pain
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Fig. 3 Effect of Panlongqi Tablet on TNF-a, IL-1p and PGE: levels in spinal dorsal horn of rats with knee osteoarthritis pain
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