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Abstract: Objective To investigate the protective effect of Yishen Juanbi Pill on knee osteoarthritis ( KOA) rats by interfering
with NLRP3/NF-kB/Caspase-1 signal pathway, and to analyze its effect on pyroptosis related proteins. Methods Ninety SPF SD
rats were randomly divided into blank group, model group, positive control group, and low, middle and high dose of Yishen Juanbi
Pill groups, with 15 rats in each group. Rats in the blank group was not treated. Rats in the other groups were intervened after
preparing the rat model of knee osteoarthritis. The knee joint diameter and toe volume of 6 groups were compared before and after the
intervention. The contents of IL-18, IL-18, and VEGF in rat serum were detected with ELISA method . Histopathological changes
of articular cartilage were observed with HE staining. TUNEL method was used to detect the apoptosis of articular chondrocytes in
each group. The expressions of caspase-1 related proteins were analyzed with immunohistochemistry. The expression levels of

NLRP3/NF-«kB/Caspase-1 related proteins and mRNAs in each group were detected using Western blotting and qRT-PCR. Results
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After modeling, compared to those in the blank group, the diameter of knee joint and the volume of toe in the model group increased
significantly, and the contents of IL-1@3, IL-18 and VEGF in serum increased significantly. The cells in cartilage tissue were in
disorder, inflammatory infiltration appeared, and the degree of apoptosis increased. The expression levels of NLRP3/NF-kB/
Caspase-1 related proteins and mRNAs increased significantly (all P<0.05). Compared to those in the model group, the diameter of
knee joint and toe volume of rats in the positive control group and the Yishen Juanbi Pill treatment group reduced significantly, the
contents of IL-1@, IL-18, and VEGF in serum decreased, the inflammatory infiltration of chondrocytes improved, the degree of
apoptosis reduced, and the expression levels of NLRP3/NF-kB/Casase-1 related proteins and mRNAs decreased significantly (all P
<0.05). Among them, the high dose group of Yishen Juanbi Pill was significantly better than the low dose group ( P<0.01).
Conclusion Yishen Juanbi Pill effectively relieves the articular cartilage tissue damage of KOA rats, reduces the expression of

inflammatory factors and the degree of cell apoptosis.. Its mechanism may be related to the regulation of the NLRP3/NF-kB/

Caspase-1 signal pathway to reduce pyroptosis.
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1.5.5 TUNEL G4 kA I 0G5 5 41 21 40 i DNA
TGO B T B B K S YT R G
5T 100 % 95 % 85 % 75 % LB FE Bk
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actin 5% 5'-CACAGCCACTGAATTACACC,
W19 5'-CCTTTGCTGCTTCGCGTTC,, 4 4% 142
B 90 °C FUAEE 5 min, 90 °C30 s, JHHR 50 Wk, Wi
£k 60 € ~95 C, % 15 s FHR 0.3 °C ,B-actin 1E N
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Table 1 Comparison of knee diameter and toe volume among the groups (x+s, n=15)

o BT AR/ mm JEREAFY/ mL
i R FHiE T i T
L 5.12+0. 31 5.26+0. 14 1.02+0. 14 1.1920. 09
i) 5.18+0. 14 9.35+0. 17" 1.0320. 16 1.82+0. 13"
S Xof A 20 5.08+0. 23 6.43+0.21"% 0.99=+0. 17 1.33+0.16* 2
2 B S LA 2 5. 06=0. 22 8.75+0.26* 4 0.98+0.21 1.77£0.22% 4
i B L R R A 5.12+£0. 18 7.96+0.17 4 1.01£0. 15 1.61£0.19*%
o5 B S AL ) B A 5.1120.21 6.81+0.22% 24 1.020. 16 1.44+0.21 24
S HYMEL, * P<0.05; SHEBAMIL, 2 P<0. 05; S5LFIEHM L, 4 P<0.01,
R2 KBLAKRKIL-1B.IL-18 } VEGF &#25 4k (%+s,ng/L,n=15)
Table 2 Changes in the contents of IL-1 B, IL-18, and VEGF in rats (x+s, ng/L,n=15)
il IL-1B IL-18 VEGF
S 20. 14+4. 63 10. 08+1. 62 22.36+5.19
(CRIEE 79.77+8.36* 31.15+5.33" 84.12+7.54"
BEEXT RE2H 35.18+6.03 %4 16. 72+4. 424 28.46+6.22* 4
2 B SRR 4 60.58+5.19*% 25.71+5.01*2 63.07+9.18* 2
5 B L R R A 51.76+6.91*% 21.88+6.11*% 50.53+8.74* %

2 B S L R A 42.64+5.82% 24

19.53+3. 1424 35.75+9. 7204

S HAMLE, * P<0. 05, SERAAM L, 2 P<0.05; 5K R AM L, 4 P<0.01,
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Rtk B 25 B SPGB 2 F o 25 B BB AL v 71
il

Fig.1 HE staining of the knee joint
A: Blank group; B: Model group; C: Positive control
group; D: Yishen Juanbi Pill low-dose group; E: Yishen
Juanbi Pill medium-dose group; F: Yishen Juanbi Pill
high-dose group.
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Fig.3 Comparison of DNA damage in osteocytes among
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B2 FAUREE A DNA 4500 ek
A ZS A B BTEIZE  C FIPERT IRZE s D - 23 B B ILAGR]
AL E A5 B RO PR AL T a8 BRI S R R A
Fig.2 Comparison of DNA damage in rat osteocytes
among the groups
A: Blank group; B: Model group; C: Positive control
group; D: Yishen Juanbi Pill low-dose group; E: Yishen
Juanbi Pill medium-dose group; F: Yishen Juanbi Pill
high-dose group.

HHMIL, 4 P<0.01,

Table 3

4 FHHKFRTHE AL Caspase-1 2 3
SN AV

A2 B AR C BT BR AL D« 55 B B8 LA
FHHEH B fin B S AL A 2 P g AL R
i

Fig.4 Expression of caspase-1 protein in the rat
articular cartilage

A: Blank group; B: Model group; C: Positive control
group; D: Yishen Juanbi Pill low-dose group; E: Yishen
Juanbi Pill medium-dose group; F: Yishen Juanbi Pill

high-dose group.

NF-kBp65 .p38MAPK | Caspase-1 &5 H Rk & B2 I
TH(P<0.05) ; THU5 , SEAE Heds, BHAEXS IR ZH K
i B IR, P R & 4K Rl NF-kBp65 |
p38MAPK  Caspase-1 FEH KX = BT B (P<
0.05) , Horr 4 B 580 b v A7) i 2 I 25 0 TR
4 (P<0.01), W33 K5,
2.8 KW HCE AN
Caspase-1mRNA ik

55 A M, AR 2 R OGB4
NF-kBp65 , p38MAPK , Caspase-ImRNA 3 ik 5 B i
ETF(P<0.05) ; THUG , SHAIH L, BHAEXS B ZH
Lot B R LA v R ) B 2K R NF-kBp6S |
p38MAPK | Caspase-lmRNA RikwEWHE FRE(P<
0. 05) , Her 4 ' S50 L v 791 o 2 I 5 0 TR
41(P<0.01), W4,

NF-kBp65 ., p38MAPK .

K3 FHKREENHEHLF NF-xBp65 . p38MAPK  Caspase-1 8 [R5 w H A (x+s,n=15)

groups (x+s, n=15)

Comparison of NF-kBp65, p38MAPK, and Caspase-1 protein expression in articular cartilage tissues among the

il NF-kBp65/B-actin p38MAPK/B-actin Caspase-1/B-actin
B 0. 019:0. 004 0.022+0.011 0.051+0. 014
AL 0.204x0. 005 * 0.392+0.017 * 0.722+0. 021"

E 1 % R 0.097+0. 003 * 2 0. 083+0. 009 * & 0.101+0.016 * 2

i P SR AL ek 4
i P AL AP 4
it 1 SR AL I 7R 2

0.181+0.012* 4
0. 153+0. 005 * #
0. 118+0.007 * 24

0.622+0.014* 4
0. 506+0. 008 * *
0.218+0.011* 24

0.311+0.004 *#
0.256+0.012* 4
0.129+0.016 * 24

T S5as HAMLEL, * P<0.05; SEBIAIE, 2 P<0. 05; SAGHI =AM L, 4 P<0.01,
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Fig. 5
p38MAPK, and Caspase-1 in the articular cartilage

Protein  expressions of NF-kBp65,

A: Blank group; B: Model group; C: Positive control
group; D: Yishen Juanbi Pill low-dose group; E: Yishen
Juanbi Pill medium-dose group; F: Yishen Juanbi Pill

high-dose group.
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Table 4 Comparison of relative mRNA expressions of NF-kBp65, p38MAPK, and Caspase-1 in articular cartilage tissues among the

groups (x+s, n=15)

WAl NF-kBp65 p38MAPK Caspase-1
= 0. 016x0. 007 0. 022+0. 006 0. 018+0. 003
AL 0.923+0. 051" 0.864+0.015* 0.905+0. 012"
E P % HR A 0. 106+0. 007 * 2 0.099+0. 012 * 4 0. 121+0. 008 * 2
i B SREALAIG R 2 0.772+0.015*2 0.757+0.008 * & 0.711+0.016 * *
i B B L ) e 2 0.521+0.016* 2 0.632+0.015*2 0.593+0.015*

o
5 P SR AL R A 0.203+0.014 * 24

0.173+0.011 * 24 0.148+0.012* 24

T S5 HAMLEL, * P<0.05; SEBI A, 2 P<0. 05; 5L =AAM L, 4 P<0.01,
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