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Eucommia ulmoides Oliv polysaccharide reduces the injury of IL —1f3 —induced chondrocyte by inhibiting NF -kB
pathway LI Ning-bo,LUO Xiao-fei* ,YIN Xia,and WEI Xuan. *Department of Orthopaedics , Zhengzhou Orthopaedics Hos-
pital , Zhengzhou 450000, Henan , China

ABSTRACT Objective:To investigate the effects of Eucommia ulmoides Oliv polysaccharide on the injury of interleukin—
1B (IL-1B)-induced chondrocyte and its possible mechanism. Methods: ATDCS was treated with 10 pg/ml IL-1f to estab-
lish osteoarthritis chondrocyte inflammation model , mouse chondrocyte ATDCS were cultured in vitro and randomly divided in-
to blank group,model group ,model+Eucommia ulmoides Oliv polysaccharide low concentration group ,model+Eucommia ul-
moides Oliv polysaccharide medium concentration group and model+Eucommia ulmoides Oliv polysaccharide high concentra-
tion group. The cells in the blank group were cultured with conventional medium;the cells in the model group cells were cul-
tured with a medium containing 10 pwg/ml IL-1f,and the cells in the model +Eucommia ulmoides Oliv polysaccharide low
concentration group ,model+Eucommia ulmoides Oliv polysaccharide medium concentration group and model+Eucommia ul-
moides Oliv polysaccharide high concentration group were co-cultured with medium containing 100,200,400 pg/ml Eucom-
mia ulmoides Oliv polysaccharide and 10 wg/ml IL-13. After the cells of each group were cultured for 24 h,48 h and 72 h,
CCK-8 method was used to detect cell viability. After the cells of each group were cultured for 48 h,flow cytometry and DAPI
staining were used to detect cell apoptosis ; ELISA method was used to detect the expression of TNF-a,NO,IFN—y and IL-6 in
cells; DCFH-DA method was used to detect the content of ROS in cells; Western blot was used to detect the protein expression
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of TIMP-1,MMP-13 and NF-kB signaling pathway-related P65 and p—P65 ; Immunofluorescence staining was used to observe

the localization of NF-kB P65 cells. Results: Compared with the blank group,the ATDCS cell viability and the protein expres-
sion of TIMP-1 in the model group reduced (P<0.05),while apoptosis rate,the levels of TNF-a,NO ,IFN—y and IL-6,the
content of ROS,the protein expression of MMP—-13 and p—P65,and the number of P65* in the nucleus increased (P<0.05).

Compared with the model group,the ATDCS cell viability and the protein expression of TIMP-1 in the model+Eucommia ul-

moides Oliv polysaccharide low concentration group,model +Eucommia ulmoides Oliv polysaccharide medium concentration

group and model+Eucommia ulmoides Oliv polysaccharide high concentration group increased (P<0.05) ,while apoptosis rate,
the levels of TNF—a,NO,IFN—y and IL—6,the content of ROS, the protein expression of MMP-13 and p—P65,and the number
of P65" in the nucleus reduced (P<0.05). Conclusion: The results showed that Eucommia ulmoides Oliv polysaccharide could

promote proliferation of 1L —1f —induced chondrocyte ATDCS and inhibit its apoptosis,inflammatory response and matrix

degradation. Its mechanism may be related to the inhibition of the activation of NF-kB pathway.

KEYWORDS Eucommia polysaccharides; Chondrocytes;
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Tab.1 Effects of different concentrations of Eucommia

ulmoides polysaccharides on the viability of ATDCS cells

induced by IL-13 (n=9,x+s)

41l L 15 7 (0D450)
il
24 h 48 h 72h

=K 0.24+0.03  0.55+0.05  1.08+0.08
R0 2] 0.21+0.02  0.32+0.06  0.43+0.07
ROt 2 BRI EE 4] 0.22+0.03  0.39+0.05  0.74+0.06
MR+ AL PR EELL 0.2320.04  0.41+0.05  0.82+0.08
MR+ AL M R 4] 0.2220.02  0.44+0.06  0.95+0.08

T2 25 2 FISE TR 2 ] b 45 F=70.142,P<0.05 5 %5 11 20 FI B 4 AN [+
Hj‘ [B] 25 H 58, F=70.335,P<0.05; I} 8] 143 41 Z [B) LA 52 HAE L, F=
35.578,P<0.05; P4 L% 48 h Fl 72 h B [A] o 22 55 38948 Ge it 24 78 X
(P<0.050) ; HEALZH LAY+ ffr 22 BRI e B2 2 BSR4 i 22 M v ok 2
L FOASE TR A ol 22 0 5 W B2 4L 20 B) L 4%, F=139.355,P<0.05; =5 1 41
IS Y 2 A [a] I 8] g He 488, F=559.136, P<0.05 5 11 [ il 73 20 22 ] AT
S H AR, F=40.114,P<0.05

Note : Comparison between blank group and model group F=70.142,P<
0.05; Comparison between blank group and model group at different
time points, F'=70.335,P <0.05;There is an interaction between time
factor and grouping, F'=35.578 ,P<0.05 ; Pairwise comparison showed that
the difference between 48 h and 72 h time points was statistically
(P <0.050).

eucommia polysaccharide low concentration group,model +eucommia

significant Comparison between model group,model +
polysaccharide medium concentration group and model +eucommia
polysaccharide high concentration group F=139.355,P<0.05 ; comparison
between blank group and model group at different time points,F =
559.136,P <0.05;There is an interaction between time factor and
grouping, F=40.114, P<0.05

P BE 4L ATDCS 20 g b ROS &5 B[R (P<0.05).

x2 RAMEARENAEREM S HE IL-1P 5
ATDCS 488 = R B2 M1 (n=9 , x5 )
Tab.2 Flow cytometry to detect the effects of different
concentrations of Eucommia ulmoides polysaccharides on

IL-1p—-induced ATDCS cell apoptosis(n=9,x+s)
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polysaccharide high concentration group one-way analysis of variance ,"F=

37.764,P<0.05
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(n=9,x+s ,mg/L.)
Tab.3 Effects of different concentrations of Eucommia ulmoides polysaccharides on the expression of inflammatory factors
TNF-a,NO,IFN—vy and IL-6 in the culture supernatant of ATDCS cells induced by IL-1f3 (n=9 ,x+s ,mg/L)

4151 TNF-a NO IFN—y 1L-6

2 HA 62.36+8.48 86.38+12.27 52.36+5.68 82.36+8.56
BRI 208.28+38.26° 593.79+45.41 236.57+25.69° 526.35+55.36"
TR+ L o 2 W A ok 20 207.17+34.71 468.57+41.20 189.36+16.57" 426.36+44.56
RS A+ Ak A 22 0 o e i 2 146.31+28.55" 336.58+25.63 152.36+15.69" 307.59+30.25
TR A 22 M o v 2 20 112.56+9.68" 189.75+25.63 82.354+10.36" 246.25+18.69

T 5% FUH AR tiieo=18.060,130=32.3611 , 1in=32.361 , 1116=32.361 ,*P<0.05 ; B U4, 455 T +-T: A 22 A1 o 146 201, A5 TR+ fif 22 0 ehr vk Jo 4, B 7R+
kA 22 05 e e 3 AL L PR 5 95 40T, Frnee=11.850,"P<0.05 , Fyo=213.947 ,"P<0.05 , Fin=118.372 ,"P<0.05 , ', =88.659 ,"P<0.05

Note : Compared with the blank group ,tme=18.060,t30=32.361, t;w,=32.361,1;6=32.361,"P<0.05; model group ,model+Eucommia ulmoides low con-
centration group,model +Eucommia polysaccharide medium concentration group ,model +Eucommia polysaccharide high concentration group one-way

analysis of variance , Fiy—=11.850, "P<0.05, F\»=213.947 ,"P<0.05 , F}; ny=118.372, "P<0.05, F;.=88.659 ,"P<0.05
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Fig.3 The effect of Eucommia ulmoides Oliv polysaccharide on the protein expression of TIMP—1 and MMP-13 in ATDCS cells induced by IL-18
3a. Western-blot was used to detect the protein expression of TIMP—1 and MMP-13  3b. The protein expression of TIMP-1 and MMP-13. Compared with
the blank group,*P <0.05;compared with the model group,"P<0.05
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x4 FTRREMMFPESHES IL-1B F 58 ATDCS 4
ROS KA EESEM N (n=9,x+s)
Tab.4 Effects of different concentrations of Eucommia
ulmoides polysaccharides on ROS content of ATDCS cells
induced by IL-13 (n=9,x+s)

x5 HMzHEX IL-18 558 ATDCS 4z TIMP-1 fn
MMP-13 3t & B RIEM M (n=9,x+s)
Tab.5 Effects of different concentrations of Eucommia
ulmoides polysaccharides on the expression of TIMP-1 and

MMP-13 proteins in ATDCS cells induced by IL-1

(n=9,x%s)

241 5] ROS & # (/25 F4l)
K 1.00£0.11 15 TIMP-1 MMP-13
1575 241 6.5120.59° A 0.27+0.05 0.82+0.07
TR+ L 22 A1 A 20 4.05+0.48" FERLA 0.85+0.11° 0.35+0.04"
TR+ AL A 22 rh vk i 2 2.78+0.32" IR+t A 22 WAL Vi 2 2 0.66+0.07" 0.48+0.05"
IR+ L 22 M o R 2H 1.25+0.21 IR+t A 2 M v v 2 0.48+0.06" 0.61+0.06"

TR+ L A 2 M o v 2 0.41+0.04 0.66+0.07"

528 F AL R, 1=27.542, P<0.01; 5 U 4, 4 Y+ b fib 2 AR Ik J2
A1, AR+ b 220 o e B 2L, AR L o 22 e v 40 B PR 3R O 22 4%
Mr ,"F=245.900, P<0.05

Note : Compared with the blank group,%=27.542,P<0.01;Model group,
model +Eucommia polysaccharide low concentration group ,model +Eu-
commia polysaccharide medium concentration group,model +Eucommia
polysaccharide high concentration group one-way analysis of variance ,"F=

245.900,P<0.05
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ek A 22 WAV e 32 2 SR L o 22 0 v v FEE 2L, RS AR + A i 22 0 e A
BN K T 2200 F p=63.027 , Fp15=55.333,"P<0.05

Note : Compared with the blank group,#nye_ =14.400, tyyp-3=17.489 ,°P<
0.05;Model group,model +Eucommia polysaccharide low concentration
group ,model +Eucommia polysaccharide medium concentration group,
model+Eucommia polysaccharide high concentration group one-way anal-

ysis of variance , 'y =63.027 , Fyyp-15=55.333 ,'P<0.05
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xR 6 iz iEx IL-18 F S8 ATDCS 4 NF-«B &
BENEBARZHZWMAMMAMEZPE P6SH B (n=9,3+s5)

Tab.6 Effect of Eucommia ulmoides Oliv polysaccharide on
the NF-kB pathway in ATDCS cells induced by IL-13 and

number of P65* in nucleus (n=9 ,x+s)

0 i %
415 P65 1 p-P65 Pﬁi}g;?})
ZHA 0.54+0.04  0.19£0.04  42.54+5.08
4 0.56+0.07  0.49+0.06" 348.65+34.2°
R LD 2R BEZH 0.5540.06  0.35+0.04" 213.65+27.5
BRIk b Z B 2L 0.5320.06 0.27x0.04" 178.54+15.35"
RER AL AP ZHE W BE2H 0.57+0.05  0.2120.03" 102.36+10.54"

H 528 AU 10s=0.744 1, p5s=12.481 , 116s"=26.560 , °P<0.05 ; 5
Y1 AL 20 WA G B AL, A8 TR+ 2 0 e e I AL T A 22
v e B2 AL D R Ty 22 50 T, Foes=0.719,, F, 5=68.571, Fyes'=167.970,
1P<0.05

Note : Compared with the blank group,fps=0.744 1, s =12.481,tpes '=
26.560,°P<0.05 ; Model group ,model+eucommia polysaccharide low con-
centration group ,model +eucommia polysaccharide medium concentration
group ,model+eucommia polysaccharide high concentration group one-way
analysis of variance , Fps=0.719, F, ps=68.571 , Fss'=167.970, "P<0.05
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