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Protective Effect of Total Flavones of Drynariae Rhizoma on IL-1f Induced Chondrocyte Injury in Vitro

WANG Jue, ZHENG Linfeng, XU Jin, ZHAN Rongfei(Department of Orthopedics and Traumatology, Chun’an Xinfu
Traditional Chinese Medicine Bone Injury Hospital, Hangzhou 311700, China)

ABSTRACT: OBJECTIVE To investigate the protective effect of total flavones of Drynariae Rhizoma(TFDR) on IL-1f
induced chondrocyte injury and its related mechanism. METHODS The chondrocytes of SD rats were isolated and cultured.
The effects of TFDR at different concentrations on chondrocytes proliferation and IL-1f induced chondrocytes proliferation were
determined by CCKS8 assay. The effects of TFDR on inflammatory cytokines in IL-1p induced chondrocytes were examined
using ELISA kit; Hoechst 33342 staining was used to detect the effect of TFDR on IL-1f induced chondrocyte apoptosis;
qRT-PCR and Western blotting were used to detect the expression of factors related to apoptosis and osteoarthritis. RESULTS
Different concentrations of TFDR could promote the proliferation of chondrocytes in different degrees. Compared with control
group, IL-1B induced chondrocytes were significantly reduced in activity, inflammatory factor expression was significantly
increased, and apoptosis was significantly increased. After TFDR intervention, the proliferation activity were significantly
increased, inflammatory factor expression was decreased, and apoptosis was inhibited. iNOS, COX-2, MMP-13, ADAMTS-5,
Bax and Caspase-3 mRNA expression were significantly increased in IL-1p induced chondrocytes, while collagen II, aggrecan
and Bcl-2 expression were significantly decreased. After TFDR treatment, expressions of iNOS, COX-2, MMP-13, ADAMTS-5,
Bax and Caspase-3 mRNA were decreased, and collagen II and aggrecan and Bcl-2 expression were increased. CONCLUSION
TFDR has a protective effect on IL-1fB induced chondrocyte injury, and its mechanism is related to the regulation of
inflammatory response and apoptosis.

KEYWORDS: total flavones of Drynariae Rhizoma; chondrocyte; inflammation; apoptosis
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g R VR T, A B R D S
(total flavones of Drynariae Rhizoma, TFDR)P!,
TFDR HAT B2 AU (5T S EAr MBS,
B B W AR AL i A e e — 2P BIRTSE . DRI,
AWFFERI AT IL-1B BB 4a L, B4Lh OA RAEN
PREE, %t TFDR % TL-18 75 5 AR 40 M 352473 14
PRAPHE SARSCHLE] , S OA H58 ik R T 25 BT 24
TR AR 0 BRIS FEA

1 #H
1.1 3

10 HprA: SD KRB, &, SPF 2, W[ FifEl
TR NYIA R TTA T, sh b= nHiES
SCXK( 7/ )2013-0018 , zh ¥ Jii & & #5 ik 5 N
2016000457856 ; )% T WL B2 245 KAz S 5 3 )
WF 5T H L, sl VE T UE S o SYXK(HT)
2013-0184, TaFE&AM: =i M (23+2)°C, FIXHEE
M 60%~70%.

1.2 259 Keaatn)

TFDR(G#H I %E, Jbatls S Hil 25 A RA R,
¥ . BEKL 0.25 g5 & TFDR A RULS> A EEHRL 0.18 g;
fit5: 181011); HURHRHENAEY TZRBAK T,
M & A TFDR &K 1 g L' BRI, —20 °CH#fF
#% M IL-1B(3E [E PeproTech 78w, 4it %5 .
20180103); 415 . DMEM 415 7 i (& [
Gibco A7), it5 : 20190305); TNF-o.. IL-6 . PGE2 ,
NO ELISA 5l 207 £ (3 & Invitrogen 23 ) , 41t 5 -
746242, 746354, 746356, 746221); I Bt .
Hoechst 33342(3& [ Sigma 4w, #t%5: M2230,
M3115); NOS, COX-2, MMP-13, Bax. Bcl-2,
Caspase-3. GAPDH #ii&(3E[H CST AH], 615
#13120, #12282, #69926 , #14796, #15071, #14220,
#5174); collagen-1I, aggrecan, ADAMTS-5 ik
(Abcam /A F], #t%5: ab34712, ab3778, ab41037);
qRT-PCR J % 5% i 7 & f1 SYBR PrimeScript
miRNA RT-PCR Kit( H 4 Takara A A, it .
20191211, 20191108),

1.3 {4

BBS-H1800 B ¥ TAF &5 (I AR AR XA
ABRAF]); WI-80A-IT 2 5 5748 O N 22 S B2
IS PR 1) 5 3300Mini b2 KOG R G (h
CLinX A Hl); FIKAX (A SR A A B2 27 i A PR
3T 7500 SEHTHEOEE HE PCRAX(GE [E ABI/A A
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2 HE
2.1 BN B SR

FHSTHERLF 26 SD H A K ERALIE, & TR
Hi it 2~3 min, R 7R TAE & BT s at
KB AL 9 DG s B, S S AR TC T AR
AT, KBS R HICE PBS 2 nfii b
Ve 3 Uk, B TIBTHE, I 5 mL 0. 2% 1T 7Y i i fifg
ARG FRAE, 37 CCIHAk, RERR 2 h g 1k
FIEW, 1200 rmin~' B0 5 min, LI, A
DMEM 5e 4k 4t , d B 5 WE Fa ks s,
SRIG G 37 °C . 5% CO, fHIR B FRFR N E A THE 7%,
WiFew 3d e 1 R, 52 d ik
1%, M40k F] 90%F, F 0.25% 7 1 Bk
Trdfk, DL1 4 e, mEICHE 3 s
AT 2R .
2.2 Mo b a
2.2.1 CCK8 JERMAFEE TFDR X408 4t il
KR RE OREER 3 AR A MR T 96 FLAR (T3
£L. 3000 1), %57 6 41, J3 ks M IR, 1077,
10-6, 105, 10, 107 gL' TFDR Z§¥4H, 140
O BEJS MR 434 1 DU A R ¥ 1) TFDR,
BHJSHCE 37 CCANMESFRAR NS TR 8 h, MR g
W, TEAEFLIN 100 pL 7 CCKS &7 158 4 i 5
FRI, AREEERFE 3 h, FEEFRUEINASFL OD {E,
R Kk 450 nm
2.2.2  CCKS LA MIAS RV TFDR X} IL-1B i 5
(R ARG T RS S 3 AR AR oy 5
H, MW RXF R4 (PBS) . HERIZH (10 ng-mL-!
IL-1B) . TFDR ik #| & 41 (10 ng-mL™" IL-1B+
10°°g-L-' TFDR), TFDR "5 & 21 (10 ng'mL"!
IL-1B+107°5 gL' TFDR) . TFDR & 7| & 4
(10 ng'-mL~" IL-1B+10~*g-L~' TFDR), £ FiRAbFH
JadthigE 24 h, ] CCKS =576 40 B 15 v
2.2.3  ELISA AR IIN[A ¥ TFDR X IL-1B 5%
A 40 IL-6 . TNF-0., NO., PGE2 AR
5 3 RECE AR T 96 FLARH (4L 5 000
Y, WH 2405, % 222" R RSH, &
AEFRJE SR 24 h, BRE4AME LW, A ELISA ik
F G £ 417 IL-6 . TNF-a. NO. PGE2 ik
T
2.2.4 Hoechst 33342 4L i0%% TFDR X #1H 4
Mz T ARz 5 3 AR B ARG T 6 1L
Wi, FFAninbeES, 4% “2.2.2” W RAR 5 4.
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ZREISREFE 24 h, SEH] PBS Skt 3 i,
2 W E E S ming PR PBS byt 3 w8, H
Hoechst 33242 TAEMYLEALIE 15 min; 455 H]
PBS ZZ MR pEY 3 W5, RPN BB AR 4 i
A
2.2.5 qRT-PCR il R s 4 M AH G HE N 1 =ik 1
oL 5 3 REEHREICT 6 fLik, FiERKRE
80%, FrAmifdE “2.2.2” W RN 54, SALBE
Kig% 24 h J5, F Trizol #EHUS A ANMIAZER, SR
W R SR cDNA, fieJ5 F qRT-PCR 7 &K
4541 ADAMTS-5 . Bax , Bcl-2 , Caspase-3 . iNOS |
COX-2. collagen-II, aggrecan, MMP-13 J&[H 13
KEOL, UL GAPDH BNZ, K45 22
T30 o
2.2.6 Western blotting Il 1 H A H IR 1A
oL B 3 AU B AR T 6 ik, AR
% 80%, Krdiffue “2.2.2” WK A 5 4. &kt
PSR 24 h, RBSAAREED, K
2l ADAMTS-5, Bax. Bcl-2, Caspase-3. iNOS,
COX-2, collagen-II., aggrecan, MMP-13 [ H 3%
k1%, GAPDH BN Z . $2HUnYE H o
SDS-PAGE #EEHLTK , $415E, £H], —31 4 CHEE
1, H PBST 2P BRI 3 ¥k, AN — 4= iR
A 2h, PBST ZnfikveiE 3 Wk, S k50t
AR R G5 07 .
2.3 GiitepabE

K JH SPSS 19.0 Geit B AT 8E 74, B
BIELL X £ 2R, ARV a1 LA Rk F B R
T3 255701 5 AL P LA, SR I ST AR AR ¢ RS
P<0.05 £ 2w ARG L,

3 &
3.1 AFEIHEEH) TEDR X450 20 1 4 it 5 n
SXTRAMLE, AFRWER TFDR X4CE 4

M 3T A AR EE AR VR, Hoh TFDR ¥
JEH 107 g L', Joi E 25 R . TFDR KRIE A
2| 100 g L' B3R 40 M 0 A TR ) B 2
(P<0.05), HAEWRELF] 107 g- L' i} TFDR [
A eV T 44 R F% . TFDR ¥ JEh 10 g L' i),
TR S ) e S A A T s . SR LI 1,
3.2 AR TFDR X IL-18 i S A9 5CH 40
Al

S5 HRLAR L, B 4 A0 i 3 B
f(P<0.05); SHEAI4IALL, TFDR H. mil&Ed

R E B 22 2021 4E 6 45 38 B4 12 1)

L5 1 R (P<0.05 BY, P<0.01), 1fij TFDR 1%
T2 A P AR R 2 O e AR e, 25 SR UL 2.

3.0 1

2.5 1 T
2.0+

1)
1)
1.5 1
1.0 1
0.5 1
0.0 T T

T T T T
0 107 10° 10° 10* 103
TFDR/g-L!

1 A FER E# TFDR X 08 40 fa 3 78 09

5% IRZ1(TFDR 0 g L 4, VP<0.05,

Fig. 1 Effects of different concentrations of TFDR on the
proliferation of chondrocyte

Compared with control group(TFDR 0 g-L"), "P<0.05.

AR 4RI 51
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]
' 0.5
= £l
1)) |;|
0.0 T T T T T
‘%’ / 0 ‘& W)
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& &

B2 FFEREH TFDR % IL-1p % 3 89 8 & 40 f & 1
e R

LxHIRAL I, DP<0.05; SR AL, PP<0.05, YP<0.01,

Fig. 2 Effects of different concentrations of TFDR on

activity of IL-1B induced chondrocyte
Compared with the control group, PP<0.05; Compared with the model
group, 2P<0.05,3P<0.01.

3.3 AFEHE TFDR X IL-1p 550 %0E 40 i
TNF-a. IL-6. PGE2. NO k500
xR L, BRI AR TNF-0, IL-6,
PGE2 NO Fik 4 it & T+ =5 (P<0.01 5 P<0.001),
e WA A A AN 2L 7= Az W 0 A RRE SN, AR AR
ZHAHLL, TFDR 1. &4 TNF-a, IL-6 FRik
i3 T B (P<0.05 8% P<0.01), TFDR % &4
PGE2., NO FRiki#) i 2 T FE(P<0.05 3% P<0.01).
RN 1,
3.4 RIFEIWSE TFDR X 4CE 40 R U8 T2 (1 5 i

X IR AL S, RN —, B
Y5y, MRS 20 A 4 A i 22 50D AR FR A /)N
Chin J Mod Appl Pharm, 2021 June, Vol.38 No.12 - 1443 .



MumHeds, MRS, KRR T AR HEZ .

AR EE R TFDR ALPRS , e A= A% 400 4 1) U T~ 40

Mo b, AR 3. &R W] TFDR
REAS AT R IL-16 75 B0 AR T

®1 T FKE TFDR & 808 20 M R0E B F R KB 2
Tab. 1 Effects of different concentrations of TFDR on the
expression of inflammatory cytokines in chondrocytes

2071 TNF-a/pg-mL~" IL-6/pg-mL~" PGE2/pg-mL~" NO/umol-L"!

YR 159.6+16.3 32.0+4.9 174.9+14.4  40.7£2.3
BRI 670.7£53.6D)  165.8+13.2D 1558.8+78.69 137.9£12.8Y
TFDR & N N
L 573.9+15.8 148263  1204.0£97.5) 89.6+4.4%
7l 2
TFDR
L 359.6+11.99  126.9+4.79  919.0+48.2%9  70.1£2.99
7l 2
TFDR &
L " 0262+16.09  84.4+10.49  731.7498.69 60.3+8.09
bl

W SXFIRA L, VP<0.01, 2P<0.001; SHEEIHILE, YP<0.05,
Hp<0.01,

Note: Compared with the control group, "P<0.01,2P<0.001; compared
with the model group, ¥P<0.05, ¥P<0.01.

3.5 A[EHE TFDR X HE
A
FH qRT-PCR 324G I 4% 2 15 4 M AH DG R 1Y)
FRIREOL, G5RILE 4, SXTEAAHL, AL
iNOS ., COX-2, MMP-13, ADAMTS-5. Bax.
Caspase-3 mRNA Fik/K -4 8 E 1458 (P<0.01),
Bcl-2. collagen-II, aggrecan mRNA ik g 2 1K
(P<0.01); SAERIAIAHIL, TFDR Jnzj4ir iNOS,
COX-2, MMP-13, ADAMTS-5. Bax. Caspase-3
mRNA 3% ik & # F % (P<0.05 = P<0.01),
collagen-II, Bcl-2. aggrecan mRNA &1k i % T 5
pupiiste)

A AT SCHE N R IR 1Y

2 JL 8 T W R

3 ~E W% E# TFDR X8 F
W Sk b AT 2 A O T

HETRIEH

(P<0.05 3% P<0.01),
3.6 A[EVEJE TFDR XH4KHE
Al

ARG F AR IA

MWEHZEE—2 08 TFDR X8 41 it iY
52, Western blotting #2455 WK 5, 5% IR

I EL, BERIZEH iINOS. COX-2., MMP-13,
ADAMTS-5, Bax, Caspase-3 7 [ k44 i) 21
3 (P<0.01), Bcl-2. collagen-II., aggrecan 7 3%
BH) B F AR (P<0.01); TAARHKEER) TFDR
AFESE, iINOS, COX-2, MMP-13, ADAMTS-5,
Bax. Caspase-3 % 1 [#{K(P<0.05 =% P<0.01),
Bcel-2. collagen-1I, aggrecan & H Ft 5 (P<0.05 5%
P<0.01),
4 g

OA J&—Fh LA 4 E E’Jﬁr@ TR S B o
Az R 1 iﬁéwfﬁ T“Lﬁ?k?ﬂlj%fﬁ
BE, HaE2 FEHED, HErhEGRT OA
TR, IR Z , 2IRTT OA A 8T B,
AL e TEDR BAAMNE | s . 1By
g, JEAEEMFFE & L, TFDR X OA A R4 (1)
T ANA T E A, SR, HEAR AR =
FHCHAE AL AR g 58 2 I . IL-1p A7 i5AR
FRAE A S E R VE (RIS A B A4 i T fise
JRE AR, HHCE R B R A A s, w2 T8
HOEmEIR), R, IL-1B % 8 FHAE OA TRAME R
(i T o AR SD B A KR, M*ﬁ%#
B R AN, #5598 TFDR Xt IL-1B i T A5
WA 43 i LR 4P 4R AR AL o
TFDR fi5 &4

TFDRE; 541

Fig. 3 Effects of different concentrations of TFDR on apoptosis of chondrocytes

Apoptosis was observed at the arrowhead.
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Fig. 4 Effects of different concentrations of TFDR on expression of chondrocyte related gene

A—control group; B—model group; C—low dose group of TFDR; D—medium dose group of TFDR; E-high dose group of TFDR; compared with the control
group, VP<0.01; compared with the model group, ¥P<0.05, P<0.01.
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Fig. 5 Effects of different concentrations of TFDR on expression of chondrocyte related proteins

A—control group; B—model group; C—low dose group of TFDR; D—medium dose group of TFDR; E-high dose group of TFDR; compared with the control
group, VP<0.01; compared with the model group, »P<0.05, ¥P<0.01.
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AW E Je R CCKS ¥E I 58 A R He (1)
TFDR X} #CE A MG FE TG M s, 2558380, R
[EJV B2 Y TFDR X 4CE 20 i () M4 5 A AN IR R B 1Y)
fedtER, Hrp 106, 107, 107 g'L‘13 Ml
X 5B A A 3 AR AR R T s, I E X 3

AHRNEAE NG LE LR &, #E—iE s CCKS
R, TL-1B 17 S A4 20 I 384 5 15 1 I A2 3

PO, 4 TFDR 1, 2CE 200 iy 5E 0 v
B EHE N LSRRI T TFDR X} IL-1B i 5 H9 4K
B A EA — o R
RIENAE OA WA K EE

Mfas, TNF-a. IL-6. PGE2., NO /& H %K

JUARAER T, REAEAT R ML Y R E 7K1
ARSI ELISA A 4KH 40 i TNF-a, IL-6.
PGE2., NO FRikfFHH, ZRER, IL-1B 5T
B TNF-a, IL-6. PGE2., NO 445 A 7 Hy 3%
R EHE, ﬁ’ﬁf TFDR fERF, X6 44E KT
FARPIPANE], ZEE R KW TFDR 7E—E & E T
CIRVEEES {”E’JF{% TR ER S ER . 55—
05 T, OB AR T OA e HOE s i+
Ay KEERYVEFHUS), Bax Ml Bel-2 & SA0HT- A%
VICRIW 2 AR, A SCHESS, 2B iethae
WY Bax 2, Ml Bel-2 PV, [
IR TP A T Caspase-30171, WA i e 2147 i
BE A T AR o AAWESYAE 3 Hoechst 156 2
B, TFDR X} IL-1p 75 0945 A T B A 1
IMHIVER , it qRT-PCR F1 Western blotting
RIGHE— W F R R A TIESE T %45

COX-2 2RI 4 fbllF, 732 45045 Fh

R, HA RS R, COX-2 5% J“
PRI IO R AEHE B IS Y& TS+ NO J2

@%%Kﬁfﬁﬂﬁqjﬁﬁﬁgxﬁ BT, JEH—
AALRA A (INOS) S LA & B L RIfE = A4,
NOS X3 458 (cNOS)FIiZE S RI(INOS), Horp
INOS 7525 38 vh B F 2 py 4 U 1T B i i
(collagen-1)FI o] R FE [ £ Bl (aggrecan) & & 17 FUH
HREZRE T, WS ST R B B A R
JERO, S3AN, ST 3 AR AP 3 R R R
LAY, IERIEOLT , S s 5L o AR
WS A AR G AT, X — i R 2R P 2 F
IR, Hrh MMPs 88 17 5 Re R i OG5 4k
HIHLE, MMP-13 Fl ADAMTS-5 75 R GEME B 16

TP P A @R RBFSTE S qQRT-PCR
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F1 Western blotting {lE5Z T TFDR BE#EAT 2540
IL-1B 55 HY B 40 i vh i) INOS . COX-2 .
MMP-13, ADAMTS-5 7E mRNA FiE 1KV 1) 3R
ik, 2 collagen-II, aggrecan mRNA Fl%E /K
IR . IR SIS I3 IR Y AR R i — 20 IR
S TFDR X IL-1B 755 A i g e 1 2o — 2 1
RyER .
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