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#9LIGe T #124 h. CCK-8#& MILIGest KX R 4K B 4m it 7% M 89 %5 7%1; Hoechst 33258 % & VLI K R 4K F
2 it J8) T M5 J1; Western blot#% ) 48 ¢, % Bcl-2. Caspase-3. TLR4. NF-kB p65%& & & & 1§ 5L; RT-
qPCR#& M| COX-2. HMGBI mRNA#) & & KT, B Z IR R R ELIGesT K SRR F 4m it 69 4 7%
R R, R Z%m; 5Control2048 kb, IL-1B40 40 /A = 7K -F B0 2 # &; Caspase-3%& &) KA K-F R F
% (P<0.01), Bel-2%& & & A K -F B F 41K (P<0.01), COX-2. HMGBI mRNAEZ ik K-FH B EH 5
(P<0.01); TLR4. NF-kB p65% & & £ /K-F 2 ZFH &(P<0.01). LIGeT LA tmfie & /) &7+ & 7
74 40 B 1=, Caspase-3%& @ & A K-F B FEK(P<0.01), LIGcT . &7 E4Bcl-2% & KA KF R
F 5 (P<0.01); COX-2. HMGBI M B & A K-F ¥ B FEAK(P<0.01). TLR4. NF-xB p65% & & ik
K B ETEAR(P<0.01). B b, LIGeRE 9537 HIIL-1PFT 5 69 3B 4m Jo B = A= K RORL, HAF A ALkl
T 4% 5 47 4| TLR4/NF-«kBif 3448 % .
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Abstract
apoptosis and inflammation of rat chondrocytes induced by IL-1p (10 ng/mL). Rat chondrocytes were divided

This study investigated the effect and mechanism of LIGc (ligustilide cycloprolactam) on

into Control group, IL-1p group and LIGc high-dose, medium-dose and low-dose groups. Chondrocyte in-
flammation model was established by IL-1pB induction in other groups except Control group. LIGc high-dose,
medium-dose and low-dose groups were treated with 0.4, 0.2 and 0.1 umol/mL LIGc for 24 h respectively. The
effect of LIGc on the activity of rat chondrocytes was detected by CCK-8. The apoptosis of rat chondrocytes was
observed by Hoechst 33258 staining. The protein expressions of Bcl-2, Caspase-3, TLR4 and NF-xB p65 were
detected by Western blot. The expression levels of COX-2 and HMGB1 mRNA were detected by RT-qPCR. It
was found that different concentrations of LIGc had no significant effect on the survival rate of rat chondrocytes.
Compared with the Control group, the apoptosis of IL-1p group was significantly increased. The expression level of
Caspase-3 protein was significantly increased (P<0.01), and the expression level of Bcl-2 protein was significantly
decreased (P<0.01). The expression levels of COX-2 and HMGBI genes were significantly increased (P<0.01);
the expression levels of TLR4 and NF-kB p65 protein were significantly increased (P<0.01). After LIGc interven-
tion, cell viability was significantly increased, cell apoptosis was inhibited, and the expression level of Caspase-3
protein was significantly decreased (P<0.01), the expression level of Bcl-2 protein LIGc (0.4, 0.2 pmol/mL) was
significantly increased (P<0.01); the expression levels of COX-2 and HMGBI genes were significantly decreased
(P<0.01). The expression levels of TLR4 and NF-xB p65 protein were significantly decreased (P<0.01). There-
fore, LIGc can inhibit the apoptosis and inflammatory response of chondrocytes induced by IL-1f, and its mech-
anism may be related to the inhibition of TLR4/NF-xB pathway.

Keywords chondrocytes; LIGc (ligusticum cycloprolactam); IL-1 (interleukin-1f); apoptosis; inflamma-

tory response

B FT1 4 (osteoarthritis, OA)S& DL # 1B AR
A SEARE [ B A I I . OAR B 2R 4L i,
AN R o 22 A NP A 3 5 2 17 LA 2 14 & o 1Y)
BT S P OAR AR AL oA B, B R BH, BK
B2 O T B R AR AR ) L AR AR, DRI TR
PRI BB 40 B 1) 25 08 T SR I R R . H RTOA
BT 29 LLAE AR SR PL R 24508, HAKIH R H X £
e 2 FIVE R AnyE A IE I B DR AN SRR,
R, 758 SRR I ZOACE B AR, HEIEH /N
] 23 O A 175 1) 2% (disease-modifying osteoarthritis
drugs, DMOADs). HZ5RIE/Nr T EYRA %4,
BRI A, ] RELZOARH B AR T 58 fEHE 18 7
. B A fE(Z-ligustilide, LIG)/& i1 2424 JH 1 % 24
Rbmic, 2 M A R TR . BT, IR
Moy FEZRIRARSE E FAHAE Y, BRI, A
P T i 0% JE RO A K BB A M R T F0 90, RA&iA
JTOARIBH FE AN FHAME . SR T, BE A P IR I
ATDAGE . FEAR, (L2 gt At S BURLZ 1t
728, ZHANGEE i o 7 5 A 4 e 25 40 5] N1
RN N I i 3k A5 BR R T A= 9 (ligusticum cyclo-

prolactam, LIGe)(F 1), FLLE T 564 Py g b, [
AR R E . 5 TR & Rhr e f
R # . AHE I I LIGeRHIL- 175 S B 40 o
AR A T LR, J9 G OABRAE S 3 1Rk
1.

1 MEER*E
1.1 EZERKF

LIGe H H E B2 B 22 N4k 2= BRI 50 B Pa AL
R R R AL 7 HE S0 A0 A8 0T 5 A 45, A
f 41 Ji N 247 g/mol, 4 = 98%., KR ECE 4
i (585 : 202106131150 )6 T ALy S B AR A
FRAT . IL-1B(F% 5 : H0921DMEM)J T-Peprotech 24
Al . CCK-8ik7 (175 : 20220507)1T-NCM Biotech
vi] . RIPAZLRWR (S5 CR2101120)% T Servicebio
A#]. RNAex Pro RNAFEEUAT (745 : A3A2161).
Evo M-MLV & # 3 R B £ (525 - A3A1403).
SYBR Green Pro Taq HSTIVE I RT-qPCRIA A £ (17 5
A3A1983)Il4F Accurate Biotechnology /A ] . BitkE24H
JiJ8g-2(B-cell lymphoma-2, Bel-2)(#%5: GR3232704-
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Fig.1 Molecular structural formula of LIG and LIGe

8). ML E IR K A& &R & [ F§-3(cysteinyl aspartate
specific proteinases 3, Caspase-3)(575 : GR3241586-
5). TLR4—#i(f% 5: GR271818-5)Il§ T Abcam’A 7 .
NF-«B p65—Hi($¢5: AH04138226)I T Bioss A 7 .
1.2 @RS ERAL IR A

KRB 4 5 10% i 4 17 ) PRMI 1640
BIREET 5H 5% A M i I8, R
Bl 1K B ER 10 ng/mLIK IL-1855 5 4 52 K
B O ABCE 4 i 2 SE AR 7Y . O 41 Bl 43 A Control £
IL-1B4H.. LIGc 7 &E 4 (0.4 umol/mL). LIGeH 7
20 (0.2 pmol/mL) Al LIGeAK | & 4H (0.1 pmol/mL),
[ ControlZH #b, &E4H %3 5010 ng/mL A IL-1p4L R
HE Y, 30 min/5 1A 0.4, 0.2. 0.1 pmol/mL[¥]
LIGc, % 524 hjg #EAT R .
1.3 ZpEE MR

R B a0 PR B R 96 FLAR h, 4 Sl H N0
0.05. 0.1. 0.2, 0.4F10.8 umol/mL[FJLIGcAL ¥ 41 iy
24 hJ5, FFLINA10 pL CCK-8¥4 (5 mg/mL), &5
JET37 °Cv 5% COB5F4E NI B2 he K BRI
I 9K 450 nmAd TR FE(D)E FF v 5540 i (1)
PEATIRE
1.4 Hoechst 332583t M &ML 7S ROET-1E)

W iR oy AR IS 41 AR, 4% 2% 5 H RS [ 52
10 min, PBS} 27Kk, Hoechst 33258 4% {4, i 75 7 4
M, =R G4 aS min, PBSIEVRESIK, T 9% 6 B AHEE N0
EAPILAS SR HAKE
1.5 ZEBENZE(Western blot)#&Bel-2. Caspase-3.
TLR4. NF-kBEHXKIAKFE

RIPAE 2 41 i+ 25 11 9F FIBCAVE & Il th 2
HEHWEE . B40 pedh 2 8 22 pRH B J5 7E99 °C
FAF T AEIS min, N5 H#E47SDS-PAGEHLIK, 2 J5
¥ B LB 2 PVDFRRE |, FH 55 5%50 AR 958 [{IPBST
37 °CHf 12 h, F I Bel-2. Caspase-3. TLR4,

NF-xB. GAPDH(1:1 000)—#Hifi B, 4 CCHLRIF B,
2RI PR B2 h, BCLEGIRUE R 8.
FAHE, HImage B4 xf 2k AL UL EE, 73 Hr i ARG
W ZGAPDHEIA R .

1.6 ELATRAEEREEHENR RS (RT-qPCR)E
HMGBI, COX2EEFRIAIE)

18 IR SEEG 43 2H 25 A T W SR 4H i 5 FH Trizolik
FEHUSRNA . K R % 55 657 8 I 7% 3% licDNA,
K =L BEATPCR I SRR 7, AR V5 A7 ith 28 1) iy
TGP ke e, LG 400k, HMGBI B3]
YIF%5'-CTG GTG ATG GAC GAG AGA GC-3',
W31 5'-GGC AGA TTG GGT AGG GTC AC-
3'; COX2 L5117 %5'-GAT GAC GAG CGA CTG
TTC CA-3', NiE5¥)7%5-CAA TGT TGA AGG
TGT CCG GC-3'; GAPDH L 5% /% %15'-GGG TCC
CAG CTT AGG TTC AT-3', RiE51 ¥+ 4 5'-TAC
GGC CAA ATC CGT TCA CA-3'. HIXEEERH2
MCYES T GG LA FH Primer Premier 5.08014
1.7 FitESH

S K HE N F SPSS 22,058 1 Atk HEAT G it
Gy, B s 3 B e 22 () o, IR E
PORLR F B IR 7 2 0 M, BAP<0.05 8 % 7 G it

2 H#R
2.1 B MAERSIER

3B U K BR R A i, 4 S O R AR K
ML A—, N=MILEE Z MY, atKiae
(12).
22 CCK-8$#&MAERELIGeT A RIS MAnsE
P02

ARAHR BE [ LIGe(0 0.05. 0.1, 0.2, 0.471
0.8 pmol/mL){EH T KR 424 hj, CCK-8k%
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Fig.2 Morphological observation of rat chondrocytes
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Fig.3 Effect of different concentrations of LIGc on viability of rat articular chondrocytes

MR BLLIGERT K BRCE A TS 152 JE Gt 25 L
(P>0.05). ACi%$%0.1. 0.2, 0.4 pmol/mLiH{T )5
SSIh(E13).
2.3 Hoechst 33258 & M ERLIGeRT X & AL 7S
AT IE RIS NT

Hoechst 33258 {5, % J't 4t 4 31 v] 175 1 1F 4
PR, 44T B 98 T DNAZE #4) & AL U ), il E
EINRESZAR, XA A3 Y A REAHE R 4E L ob, 2
SRR, 5 Control ZH 41 Al AH Eb, TL-1BZH %/ 41 it
1 A% 1 45 R G S e, T 4T B S L R O
ToHRFAE; SIL-1BAHAH LR, AR ELIGeT il %
JEIA LR 5S, VEALIGe T TEE 1 1L-1B3E 1 1 41 i
AT 50, HIX 9% B A Itk (K 4)
24 LIGKIL-1BiESHIEK & A Bcl-2F1Caspase-3
EAFRIEAFE T

5 ControlZH A1 Et, IL-1BZH %1 4l i Caspase-3 45
Rk K B2 Ei (P<0.01), Bel-22 AR IiAKT
BETiHP<0.01). SIL-1p4HAL, LIGe(0.4. 0.2,

0.1 pmol/mL)ZH Caspase-3# H R A /K22 T
(P<0.01), LIGc(0.4. 0.2 pmol/mL)ZH Bel-2725 A3 1A
K2 F(P<0.01)(EISA~E50).
2.5 LIGcXTIL-1Bi5SRYIX B ZHRRER E (L EF2(cyclo-
oxygenase-2, COX-2)F1HMGBI mRNAZIZ A0

5 ControlZHAH L, TL-1B2H K S0 40 s HMGBI
MCOX-2 mRNAFRIE/K T4 8% Fii(P<0.01); HIL-1B
AL, LIGe(04. 02+ 0.1 pmol/mL)ZH COX-2 mRNA
B2 T (P<0.01), LIGe(0.4 pmol/mL)4H
HMGBI mRNAZRIL /K22 i (P<0.01) (B 6 AF
£6B).
2.6 LIGCXIL-1BiF S HI3X & 40 i TLR4/NF-kBi&
X ERARIEAIE T

5 ControlZHAH L, TL-1B2H K BT 44 I TLR4 AN
NF-kB p65# it ik /K3 3% Eii (P<0.01). 5
IL-1B4LAH L, LIGe(0.4. 0.2, 0.1 pmol/mL)4 TLR4
HMINF-kB p65 8 [ Jii i 7K 13 ¥ 3 [ (P<0.01)
(E7A~KE]7C).
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IL-1B (10 ng/mL) - + * + *
LIGc /pmol-mL"! . - 0.4 0.2 0.1
[El4 Hoechst 33258 & W RLIG e ER & AR T HIS200
Fig.4 Hoechst 33258 staining was used to observe the effect of LIGc on chondrocyte apoptosis

(A) (B) ©)
* %
1.5 =
9 3k %k
Caspase-3 | o D ey SN G | 35kDa = - éﬂ 2.5 o
g 5 2.04
S 3107 = g
Bcl-2i.~--— 26kDa 3 2 551_5.
w— 9O <
2 %05 S 310
GAPDH |4l <HED GHED D -l 37kDa £ 05
= o
0- = 0-
IL-1B (10 ng/mL) - + + + +
.y L - ) 0.4 02 01 IL-1B (10 ng/mL) - + + + + IL-1B (10 ng/mL) - + + + +
¢ /umol'm . . . LiGe /umol-mL~" - - 04 02 0.1 LIGc/umol'mL"'- - 04 02 0.1
##P<0.01.

ES5 LIGeXIL-1piE S A B AR Caspase-3F1Bel-228 B FRIAK F RIS
Fig.5 The effect of LIGc on IL-1B-induced Caspase-3 and Bcl-2 protein expression in chondrocytes
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Fig.6 Effect of LIGc on IL-1B-induced HMGBI and COX-2 gene expression in chondrocytes
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B3, RAATIATT 20T R 2K, o LIG 25 41 1 BRIy, T8 TR A%

HRSEIIR MR SR ROAFR AR, HIEX B EY, HAst R, sra ™, Ry
DI KB EREIER, AR T HRZ2EARY ARt GBI (B2, LIGE T RARIRBRR
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(A) (B)
NF-kB |*= Qud e tpw? @d| 65 kDa = 2.0
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. S _ 1.5
TLRY |« Gbesses @ 05Dy FE
2510
Q
23
GAPDH |e» @mn em» e=» wmm 37 kDa 27 0.5
o
IL-1B (10 ng/mL) - 4+ + + + = 0-
LIGe /ugmLt - - 04 02 0.1 IL-1B (10 ng/mL) = -
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#£P<0.01.
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Fig.7 Effect of LIGc on IL-1p-induced TLR4 and NF-kB p65 protein expression in chondrocytes

#l. ZHANGZEOWE 98 K B, LIGeff- 8 T LIGIEME, [A)
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F/NIOEE, 4 A s E R RN 1 299 K
BEE LAt BT AT 7C R B, LIGCXT # 28 98 i s L
A ZHEEN . SR, ST H AT OA IR FH IR A WL 4K
. AW AR LIGe R IL- 137 S 1 2 48 i
TR 98 i PRS2

TEOA K I AR A, S0 IR 7 7E FC | 40 R T
PR A B B, HAPIL-1B 5 B4 o 5 55 1 18 5,
TR T2 A0 O 43 1 3 B0 48 MR A 209, Bel-2
FLAG P 40 M 8 T R4, Caspase-342 5| 2 41 i 17
TR R BB . AAT 78K 10 ng/mLRIL-1B % 37 3K
BN SOE A . B TR B, LIGeRe s HiIIL-1B
753 1B A MRS 1 N B, R RE A il Caspase-3 £
[ i5(P<0.01), i #EBcl-27% 14 2 14(P<0.01), 314
WM TS, K, LIGeH #iCaspase-3ik.
BEBCl-2R I8 RIE R IE MM e . =it f %
% 4 B1(high mobility group box 1 HMGB1){f 5 OA
o Rk E B 5405 A 56 4 L4 (damage-
associated molecular pattern, DAMP){i¢ #f % Jif: [K -+
RO B T P2 SRE RIS IR S
COX-2F =, COX-2{¢ 37 51| if ZHE2(prostaglandin E2,
PGE2) B3 BOC 19 A A 444 * . HMGBI Al
COX-21£ OAMCE A I T2 A SR i F rp By 22
VERE24, A5 &R, IL-1B4E BEHMGBIFCOX2
SR RIE TR, SXTRRA A B E M E R,
I, LIGCHE T | HMGBI A COX-23E R ¢ i, 47141
PNE AR B 4. TLR4/NF-xBA5 5 8 % 7F
W HEOARR B 1B A48 A 48 i i 72 p B A 8 B ™,
NF-kB p65 /& 5 98 iF Jx B % 5 % V) s K7, B

% 45 T e A A T 1 3Rk DL A 4 B R T R
AW TR I, LIGeFE AR K B 1 48 M 28 e A5 A v
TLR4. NF-«B p65[1) 321k /K-F-, & HLIGeH] G it
TLR4/NF-«Bi i 30 1) i i 1 o

22 FATiR, LIGe B A fEZZIL-1Pi7 5 (1 K R
S B 98 0 SN AN RSP i 4l B A L ML T R
HTLR4/NF-«Bf& S g AH . H R ZE I — Pt
A A SEZI6AIF ST LIGe T O AR 1 2H 23 f) 52 i AR FH AL
ill, Ak — P ERRLIGeIR T OAMINE F AL H2 5T
WA o
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