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ABSTRACT Objective: To investigate the effect of dihydroartemisinin on the production of inflammatory factors induced by
UHMWPE particles in mouse macrophage cell line RAW264.7. Methods: UHMWPE particles were used to establish inflammatory fact-
ors production model in RAW264.7 cell and it was treated with dihydroartemisinin on different concentrations. The contents of TNF-a,
IL-1, IL-6 and IL-10 in the supernatant of cell culture medium were detected by ELISA. MTT assay was adopted to detect the cytotoxicit-
y of dihydroartemisinin. Results: Dihydroartemisinin could significantly inhibit the secretion of TNF-q, IL-1 and IL-6 in RAW246.7 cells
induced by UHMWPE particles while promote the content of anti-inflammatory factor IL-10 in a dose-dependent manner. Conclusions:
Dihydroartemisinin can significangtly inhibit the proinflammatory effects of macrophage induced by UHMWPE particles, which indicates
that it plays a potential role in drug treatment for prevention of aseptic loosening after artificial joint replacement surgery.

Key words: Dihydroartemisinin, UHMWPE particles; Macrophage; Inflammatory factor

Chinese Library Classification: R3 ,R285.5,R68 Document code: A

Article ID: 1673-6273(2014)19-3601-05

BEA N F A N T UM 2 a3, TG Bk
MR A 22 BN o AT EARAR B2 UR T AR
BRI A ROT 5 o SR R G R BRSO MRS, 1) anfy
DR ATABARJ5] B VAR Tt o R AN S B ] L Ve A s e
Ak WO TR AR Bl N T B A5 OG5 BB A F 2 A
Z 0, FEg)m - R LG IE B S R ) UHMWPE J50RE 375

*REBIH - E K A RBF ARSI (81301541)

AR Rl AR L 20 9 I AT A 7 A — BRI AR 2 N, 3R
AR B Pl Vs e, 2 N TGS TE B A Bl e LY S =2 —
T B AN A BRI T ST oE 22 BR , Bk U I s 200
FEN TS B S5 AR & B V5 A 19 2 3 7 v A 38 LR AR
Fi o — 75 T AR 4 27 ok Bk Y 4T il 75 10 UHMWPE 50k ™
HE TNF-o, IL-1 1 IL-6 5542 48 40 A R T2 B 46 1 1E R B 30,
AT AN 32 B AR RN o 55— 7 T AR TR BB I Sc s i P
B AR AT, $E— 2 Ak R B B R D RE ) R B AT

YEZ A - 22 R(1986-), T3 AR5 A, EBEWFTE 0 ) - 5 06T, B i : 13720758803 , E-mail : 13720758803@163.com
ASEIRVERE : KPAE , B-mail: Zhugsh@fimmu.edu.cn; K485, E-mail: Zhyjinyu@fmmu.edu.cn

(Wickie H4:2013-12-30 43257 H11:2014-01-25)



£ 3602 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.19 JUL.2014

i, Fpe 2 SR AR T LB i D TE TR M A B e 2E B

RIEE RS M EEDIRE AR, E WA M =20 43
M1 Y B2 LyE Ak Y v 20 A M2 78 B AR 6 £k Y [ 4
Jiilo M1 Y AT AR AT 43I0 K R 4 28 P 40 B, 4 TNF-ar,
IL-1 1 IL-6 %5, 1fi] M2 %8 50 40t vy 22 3590 A 4 i P9 7 IL-10
3 TNF-a, IL-1 1 IL-6 S5 42 14200 A PR 1T LA Sfil 38l 1 4
23k RANKL il M-CSF, i@ i3 /£ Fi T RANK-RANKL-OPG {&
5 AR T R A BT BRI AL, 5 BB R B A
B, L-10 T ] i AORLS 5 1 RAW264.7 Afi L FE
J% TNF-a F1 IL-6 Z5E0E S UARPR T, DI 0 6t 13- 40 B 1 T g
FE IR IO, BRI, T8 F1A 7 AR ) BB A S T T A 3h )
CHRERAE T s A ) R M S o

T 4 Z (artemisinin) & 3 EHE P 2 167 L HUA B9 1 1Y
— PP AT i AR S T A i R R A, HRTHDE R
B A — 2R IR E AR B BTE BRI, U7 K (dihy-
droartemisinin, DHA) & 75 1 Z 2 & BUATAE Y, & 75 2
AT A= AR N B AR = A RO, S AR AT IE
W, i AT o B B i e PR T St RV,
A MAPK 1 NF-«B AME(FSH, 7L 4 il e
RAMIE F TNF-o, IL-1, IL-6 55 77 A 10517,

ARS8 58 i UHMWPE UKL 78 7R S L Ik 40 5 5% 0K & v
755N E AN RAW264.7 B e M, AR — A7
BT AT LU SE0E B AR, A0 5 4 R )
AR, BT AT A T TR S TR R A T
[Fz3
1 BERAI T i
1.1 ##4
L1l ZiMEMiEE — 47 &K DHA)(LiE> 99.9%,sigma
o), ZEED), B H 5L PR ( Dimethyl sulfoxide, DMSO) % f#% ,
R B ,-20 CORAF . SCOOHT ARG 7R 270 B 22 Ir s Wk 2 (DM-
SO Lk E/NVT 0.1 %), /NERE WEAT AL R RAW264.7 1 H 55
FEEE G TR BT (36 B A0, 26/ .

L12 FERAFIFMYEE  NEER N & R 4 1
U (sigma A F], 2 ) ; RPMI-1640 B 55 B 24F 1 .0.25
ol BEHH AL MTT 355 (Hyclone 24w , 3¢ [ ) ; BB oy 12451
£ (R&D AH], [ );22% 22 pm 3535 5 (B ARAE Y RHE
FHRAF); vKEGER (75 W87 #2454 FRA ) ; SB25-120DT
YRS BOE VLI T B A MR A BRA R 5 8 B OGS B iK
% (Olympus, H 7% );BIO-RAD 550 Efif474% (Bio-Rad 2 /],
EH).

1.1.3 UHMWPE Eiki UHMWPE ik 4 7 5 () Mr.Ermnst
Krendlinger 54z B4 | 2474 o, 5% (Hitachi,Osaka,japan ) 53 HrilE
52 UHMWPE 0k 1) 4% 0 B 0.05-11.06 um,  JLH1 90 %[y
Wowr HAR/NT 9 wm, 340 1.74% 1.43 wm, 48R 240000 1)
KNEASE T2 i PV L 2 S, BT A RIURL A L b 56 LA
EBRATER, HENEERIMAREIELENFERZEH .
HIZE v 512k Co-60 JRSHHEE -4 C fifF.

1.2 HiE

1.2.1 UHMWPE Biti3g F 89l & H T UHMWPE 0k % i

/NF T g/em?, Tl RAW264.7 ANARE IEEEANAR . A EHEE T
AR BRI P, STV TR A8 5 SL 3R T 1T TG 1% 5 W B 19 4T
MuAE$Efl, Bk, BRI Voronov 4 A B 71k il % UHMWPE
Mok g% R U, 3R - 1 g UHMWPE ik 5 0.5 mL DMSO {E
BETIREA R, AUFEFRS o A5 14.5 mL#HFT
4 C90.01 % 1 B R AR R . R
J&, BRI AR AR E] 107 mL, T 4 CRI . A
(22% 22 pm) AT HUHEEL AT EE . I 10 LAY TR TR Bk
(10° 4~ /110 pL) 51k T 2538 i R 2 =R N7
JBE D 2R S o [ SPKE 10 wL[FIAE LU BT DMSO it 1 Y
[l O =l A S R i T B el e D O ol e i < 20
PR CE T ICIE M 6 FLARN , S5 IRGHHRE , B Bt il Ar T
4 CH&M.
122 #patEsE /MR RAW264.7 AN 5 10 Yot 4F I
100 IU/ml 7B E G,100 wg/ml ££5 E (Y RPMI-1640 L5553,
BT 5% C0,,37 C fHIRIGFA P ALK . 24 M % B ik 3
80-90 %], ¥ ANl T B LRy 5% 10° A~ ZHfif /mL, i LA
1% 10°4~ /2 mL/ BALEERD T IUACHER PR S A B A 1Y 6 Lk
o, SR 2GRN A B ACR R B 1 — S i % (2.5,25,250
pmol/L )P [RJHFi5 37 25 AN R AL, BHEE NS BRLL (3R 1) SRIG 3597
24 /NBF . BIRIEFRAE ARG, WHEREFRW B3 ,-80C 47
RAW264.7 4jf1s T FF M iE o gz (& 1),
1.2.3 DHA 3t4faiE A ZMMARE R MTT BR800 A7
H RN RAW264.7 4TS 7 09 2 o O SR K Y
RAW264.7 4L, 458 A0 M Bk B2 R 1¢ 10° A2l /mil, 53531
FTAE] 96 LAk, BEFL 200 pL, B F 5 % CO,,37 C fHiR
FeR R 2 /NS, FIZHE A BIINA 2.5,25,250 wmol/L ) —
AT ER, FH 6 NEL, SIS E 24 /N, SRIE LN
A 20 uLMTT i (5 mg/ml),, 4kS2855% 4 /i, ZabRE9%, 8
LA 150 WL F LW AR, B4R FARE R G 10 474, 45
ST A o AR A 450 nm H 4 FLAY I
B IF¥s2s POt BRAL A TE F1 31 100 %, SEIEA 3 k. 4
JL R A3 2R (%) =(FZ 5L OD {H - JAZ L OD {H)/(% L. OD
- AZFL OD {) x 100 %
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% 1 RAW264.7 fHBIEF 4> 4H
Table 1 Grouping of RAW264.7 cells culture

UHMWPE Drug Dose
Group RAW264.7
Particle ( pumol/L)
Control (+) (=) 0
Positive control (+) (+) 0
High Dose (+) (+) 25
Medium dose (+) (+) 25
Low Dose (+) (+) 250
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IL-10 PHA:XT IR 2H A9 7K 525 (A 5T B4 A0 b A B R R, R
UHMWPE J50k7 AT LA 5 A0 I 98 PEG , AR ST ) o

B | RAW264.7 &t UHMWPE S = F
Fig. 1 The effects of RAW264.7 cells phagocytize UHMWPE particles by microscope
7E:A:control (x 100);B:positive control (x 100);C:positive control (x 200); A ,FiE{EH
Note:A:control (x 100);B:positive control (x 100);C:positive control (x 200); A, The phagocytosis of RAW264.7 cells
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Fig. 2 Compasion of the cells vitality in each group by MTT assay
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Fig. 3 Dihydroartemisinin can inhibit the secretion of proinflammatory factors TNF-o,IL- LIL-6(x+ s,n=12)
FE:#P<005,** P<0.05 VS PEEXFERZE  Note:*P<0.05,** P<0.05 VS positive control group
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Fig. 4 Dihydroartemisinin can promote the secretion of anti-inflammatory
factor IL-10(x+ s,n=12)
7E:*P<0.05,** P<0.05 VS PHIEITERA
Note:*¥P<0.05,** P<0.05 VS positive control group
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