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LR TR T THE O A 1) P L3R 1 25 4 1A e 003 A BR 2 )
A, AiEE>98%; HBZEKFA (b5 : D1756), K
WtFENEER (LPS, #it5: L2880), [ Sigma
SNAE IR R (CH, 5. 20012); AhRdn
FEH T B (TGF-B, b5 227846-010) . 4+ %-6
(IL-6. L5 . 234277-007) . 3156 £ 33 W B 3k 56
(ELISA) {fl &, W4T 3 E Invitrogen A Fl . G4
I3 . DMEM SifEEFR 3 . 0.25% B (Gibeo 2y
", 45 Bk 2260087, 8120321, 2186974) .
PBS (Ei#3E,N A, HiE5: WHOS2E101), HiERH
(Hvclone A, b5 J210011), CCK-8 (Solarbio
v, b5 702HO1D) . WAL N BE  (propidium
iodide, PI) (V%A H], b5 . 81845) . RNA
fitg (PEA%IG/A W, #it*5 . MB3087) . EasyScript
First-Strand cDNA Synthesis SuperMix (TransGen 2y
A, fib . P20329) . LEARWE (PUBEALIRHE, it
5. OZT100) . BAC#H 1 i id i & (Solarbio
oy A, it . PC0020) . ECL & G (Merck
Millinore A ], #t5: WBKLS0100) . PI3K kinase
pl10a (C73F8) Rabbit mAb, AKT3 (EIZ3W
Rabbit mAb, mTOR (7C10) Rabbit mAb.
GAPDH e £ 7 [ PTi& (Cell Signaling Technology

N A, B Bk 4249T. 14982S. 2983T.

5174) o S PO E B B A WEHE N (real-time
quantitative PCR, RT-qPCR) 5|9t 4 MR A4
PRHEABR A ) G (1),

Table 1 RT-qPCR sequencing primer

Gene name Primer (5'—3")
GAPDH Forward: GGAGCGAGATCCCTCCAAAAT
Reverse: GGCTGTTGTCATACTTCTCATGG
IL-6 Forward: CCTGAACCTTCCAAAGATGGC
Reverse: CGTTCGCCACCGTATAGTTGAT
1L-8 Forward: TCCTGATTTCTGCAGCTTGTGTG
Reverse: AATTTCTGTGTTGGCGCAGTGTGG
IL-1p Forward: ACCAAACCTCTTCGAGGCAC
Reverse: AGCCATCATTTCACTGGCGA
TGF-f Forward: AAGGACCTCGGCTGGAAGTG

Reverse: CCGGGTTATGCTGGTTGTA
Bax Forward: CCCGAGAGGTCTTTTTCCGAG
Reverse: CCAGCCCATGATGGTTCTGAT

Bcl-2 Forward: GGTGGGGTCATGTGTGTGG
Reverse: CGGTTCAGGTACTCAGTCATCC
PI3K Forward: AGATGAGATGCTGGTTGTGCTTCC
Reverse: CTCCACCTCTGTCAGTTGCTCTTG
AKT3 Forward: GGGCGAGCTGTTTTTCCAT
Reverse: CGGTACACAATCTTTCCGGAAT
mTOR Forward: TCCGAGAGATGAGTCAAGAGG
Reverse: CACCTTCCACTCCTATGAGGC
1.3 FEUEF

Heraguard ECO i 1 T./E {5 . Forma 41 — 4
A E TR A0 55 7246 . Multiskan FC BB AR (35
Thermo /A /) ), PRISM 7500 Sequence Detection
System ! RT-gPCR {¥ ( 3 E ABI 2~ A ) ,
BioPhotometer-plus 7 # fig & 1 il & {¢ (&
Ennendorf 2\ &), BDY-A [H R # K% % . HWS-
SARVEE AR (L BRI A TR AT,
VE-180 R4 5 1543 . EPS-200 A HL k4% (Tanon
NI
14 BREXTHEREERIWEL

WEROTESIOCHR [12] e, FEERTAR
FERTTZ 15 min 2247, LILNEST T UA 5%
Bl 2.5 mg/kg W4 . ARG 1 ml, 1% EEIR
F 2R FRARXEBL TS Rk R, WK
GAMBENMFTIFFL 3 em K, 87 288 T
K, MR RRntEg s s, HAEE RN/
TV E IR, B —1 1 emx1 em /2
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IERICEI T 100 B A B g Bt i
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A 20% fG4 1035 () DMEM 3532, s e i
TAEARREE TR (5% CO,, 37°C) T RIS
Fto TR ARG FEIR B 80%~90%, J7 I #EATHE
ORI FERAE . 2 TORIMERAE R PBS AR ML 3
i, T R R A S R R R
1.6 CCK-8:E# i £k BR 55 Fe A9 X K f X 41 4 4 B
158 A B M

B IR 302 4~5 RN K RILLT4E G0N, Hefh T
96 FL AR, F%& 1x10%/ml (1) 248 Jifd %5 J3 w47 4% b
100 WAL, FEBEHAT BT RRZH | b ZERARN B X R
20 (0.5 umol/L) . Hh 2 7 JHE 0 #5 Wk B 4 (6.25.
12.5, 25 umol/L) . #HMfd 3% 5+ 24 hj5 L PBS ¥
YR, TR, IMASEARFREL, it st ek
PEATRRAE, M ZEKAN B X HR AN ER PR 5 T A% Ik
JEH AR 48 h)m, MR, 5k
VEW, FEINAC10 pl CCK-8 IR T HmlfLrb . 5%
B 2h)5, 8 R A 450 nm i A AT
JE (4) {EAKI F G LT S 0 Mo a5 5 Bl . 40
KR (R) = (AL A{H-SLY0 4 A{E) /% iE
2 AMEx100%, i Logit 121155 254 i) 2 B )
WEE (IC), VISR T BT 2T 4k 4 M3 5
HOpAT
1.7 RT-qPCRIE# N EhEL 5 AR im X 3K 5 X £ 4E 4
B X E EmRNA R XA 2200

R G MR TR . A 255 R A 1.6, K
ST YA , 452 I8 Trizol 1877 & 454 B ] 42
B H S RNA, HIDNAREF1 (Dnase 1) £ H

I DNA, 2N IR THINAE Aye/Aso TH, Ase/ Ao
BT 2.0 2R $E UK RNA 4L, FF30 i3 Bl e e
L P EE ARG B RNA 5S | 18S., 288 = 45 Y 5 24 A
J& o SRJGH% E RT-qPCR X & U ag 4878, M
BEAREA P BCE 1 pl RNA, 3F 47 36 55 5% 4 i
cDNA, JFRESRN = UVE Bt , IR ETE
20 R R AT, HRE: MT-EARN
(Bax. cleaved-PARP) . i T-HHFZEK (Bcl-2) .
PI3K/AKT3/mTOR {55 5 i f# . 4 5E K+ (IL-6.
IL-8., IL-18. TGF-B). WZH B : GAPDH. i#if
RT-qPCRAL [ DI REIRER 45 v B i ih 4k, 11
AFTAS AACE{E, DL 27 JF 17 4% BEAS 2 18] 1Y
i
1.8 ELISA & # il #h B8 55 Bk il X 2K %2 [ 78 A R JE
EFHI=m

W LT e AN i BB W, =R FHE 1 h
Ja, B4 % =16 cm, 3 000 r/min &5 .0 15 min,
FE AR 2% L A RE A FLASE I AR IR 5 100 wl/AL,
TERREFLOE I AFRIE S 100 pl/AL,  [R]35 E %) BE AL
7o feJi R FH ELISA 5, ™A% ¢ B U B 5 #1F ,
Ao W 58 e 1M 3 v 48 M A F- IL-6. 1L-8. IL-1B F1l
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1.9 ZFEARENEE (Western blot) jE# il Eh B S rE
R REHXEARTIENZ M

MR FE . 42516, IMAZ SR FR48 h,
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FG % 2 PVDF 5, 5% BEARWIM & iR E A 2 h, T
AP T-#HH (Bax. cleaved-PARP) . #iiHT-HH
(Bcl-2) . PI3K/AKT3/mTOR {55 5 18 # f) 25 [ i —
Pt (1:1000) 7EHIRFEIRPIRZMEE 2 h; 4°CHE
BEREEE, IMAZYL (1:5000) 7EHFRSMF
THRGIE 1 h, RV, B, A, @
B G AL PR R G AT AT . BARER AR 3
ki EIRS 08 1 BRNOCEEAE Y U ER R . 52
WA 3R, BRI T AR
1.10 B

fifi FH SPSS 26.0 S it i AT 4 it22 00 #r . 4K
P s MIEEPRE2E (xs) o 2240 IA] HL AR A
22081, RSN 22 Rk T it — 22 W
W AR 22 5000, P<0.05 22 A Geitar i L.
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Fig.1 Detection of the effect of sinomenine hydrochloride
on the survival rate of fibroblasts by CCK-8 assay

The low, medium, high represents the group treated with 6.25, 12.5,

25 pumol/L sinomenine hydrochloride of fibroblasts respectively. **P<

0.01, ****P<0.000 1, compared with the control group, n=3.
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Fig. 2 The effect of sinomenine hydrochloride on expression of fibroblast related gene mRNA by RT-qPCR

The low, medium, high represents the group treated with 6.25, 12.5, 25 umol/L sinomenine hydrochloride of fibroblasts respectively. *P<0.05, **P<

0.01, ***P<0.001, ****P<0.000 1, compared with the control group, n=3.
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Fig. 3 The levels of IL—6, IL-8, IL-13 and TGF—3 measured by ELISA in fibroblasts treated by sinomenine hydrochloride
with different concentration

The low, medium, high represents the group treated with 6.25, 12.5, 25 pmol/L sinomenine hydrochloride of fibroblasts respectively. ns, no

significance, *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1, compared with the control group.
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Western blot #ll 45 F 3R W], 512 75 e ol
T R 4F 4k 4 M J5 , 8 1 & 1 cleaved-PARP,
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Fig.4 The expression level of related proteins detected by Western blot in fibroblasts treated by sinomenine hydrochloride

with different concentration

The low, medium, high represents the group treated with 6.25, 12.5, 25 pmol/L sinomenine hydrochloride of fibroblasts respectively.
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Fig. 5 The gray value analysis of Western blot detection of relevant apoptotic proteins in fibroblasts treated by sinomenine

hydrochloride with different concentration

The low, medium, high represents the group treated with 6.25, 12.5, 25 pmol/L sinomenine hydrochloride of fibroblasts respectively. ***P<0.001,

compared with the control group.
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Study on The Mechanism of Sinomenine Hydrochloride Induced Fibroblast
Apoptosis in Rabbits with Adhesive Knee Ankylosis”
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(VNanchang Hongdu Hospital of Traditional Chinese Medicine, Nanchang 330008, China;
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Graphical abstract
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Abstract Objective This study aimed to observe the impact of sinomenine hydrochloride on the proliferation
of fibroblasts and the mRNA expression of related genes in knee joint adhesion and contracture in rabbits.
Additionally, we sought to explore its potential mechanisms in combating knee joint adhesion and contracture.
Methods Fibroblasts were cultured in vitro, and experimental groups with varying concentrations of sinomenine
hydrochloride were established alongside a control group. Cell proliferation was assessed using the CCK-8 assay.
Changes in the mRNA expression of fibroblast-related genes following sinomenine hydrochloride treatment were
evaluated using RT-qPCR. The impact of the drug on serum levels of inflammatory cytokines was determined
using the ELISA method, and the expression of related proteins was assessed using Western blot.
Results Sinomenine hydrochloride was found to inhibit fibroblast viability, with viability decreasing as the
concentration of sinomenine hydrochloride increased. The effects of sinomenine hydrochloride in all experimental
groups were highly significant (P<0.05). At the mRNA expression level, compared to the control group,
sinomenine hydrochloride led to a significant downregulation of inflammatory cytokines in all groups (P<0.05).
Additionally, the expression levels of apoptosis-related proteins significantly increased, while Bcl-2 mRNA
expression decreased (P<0.05). The mRNA expression levels of the PI3K/mTOR/AKTS3 signaling pathway also

decreased (P<0.05). At the protein expression level, in comparison to the control group, the levels of
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inflammatory cytokines IL-6, IL-8, IL-1p, and TGF- were significantly downregulated in the middle and high-
dose sinomenine hydrochloride groups (P<0.05). The expression levels of cleaved-PARP, cleaved caspase-3/7,
and Bax increased and were positively correlated with the dose, while the expression levels of the anti-apoptotic
protein Bcl-2 and the PI3K/AKT3/mTOR signaling pathway were negatively correlated with the dose.
Sinomenine hydrochloride exhibited a significant inhibitory effect on the viability of rabbit knee joint fibroblasts,
which may be associated with the downregulation of inflammatory cytokines IL-6, IL-8, and IL-1B, promotion of
apoptosis-related proteins cleaved-PARP, cleaved caspase-3/7, and Bax, suppression of Bcl-2 expression, and
inhibition of gene expression in the downstream PI3K/AKT3/mTOR signaling pathway. Conclusion Sinomenine
hydrochloride can inhibit the inflammatory response of fibroblasts in adhesive knee joints and accelerate

fibroblast apoptosis. This mechanism may offer a novel approach to improving and treating knee joint adhesion.

Key words sinomenine hydrochloride, adhesion knee rigidity, domestic rabbits, fibroblasts
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