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KUEUTT v 2 0 9 b 28 XU 9 R AR Y ) 52 i S AL 7l

AR, AR, R, kM, XFFT, B, Es, ¥rU
(1. TMEAKE AMESR, 50 550025; 2. v EFEASE FHALH, L= 100700)

[(FZE] B:UIEETE R (DHA) X LT 5 (ATA) R 5 S 5635 48 (CIA ) R R BR3P/ JT , #8353 DHA it
KA F7iE: B Wistar KEBEVLSF 8 20,405 0y ATA TEH 4, ATA BEAUZH  ATA DHA 21, ATA HIZ B8 21 ; CIA 1E % 41, CIA
RERI4], CTA DHA 2, CTA F GRS 2 o A4 7001 5G9 48 (ATA) B ST R IE B A AN , S A K RA G B BERE W4T 0.1 mL 35X 58
LA 5 B R R N %6 (CIA) B R RURE RS iy e 57« B IE % 440 A A R U AR SR IE ST 1| oo L™ AU AR R ZL AL 710, 2 mL, 3 7F
7 d R, 2 K SR [ 3 7 33 S ) (A B e SR SL A SR o B g o SEASLR DR L 9F 4 B 45 7 DHA (30 mg-kg™-d ™) AV R, IEH
22 DHA $t AIA/CIA KT RAEH 5T RIGECCAL) R BEM K B2, DL K DHA Xt ATA/CIA KBRS 58 45 B 48 2, B 1¢ fo 2
W2 B D 2 ( ELISA ) A% I ifit 35 o 11 40 i A -6 (1L-6) 7K ~F-Fil ATA/CIA K BB SC T B Y) (52 o IR A1 K5 5% RAW264. 7 E I
AMIAR 5 HLL0.5,1,2,4,8 umol-L™'DHA 4hB 24 h, 537 iF % , 5% FAMEMAEE (MTT) b (k46 DHA Xt RAW264. 7 41 g 7% /1
{1 5% 0 5 8 SEE # 41 G 285 (LPS) 41, LPS + DHA (0.5,1,2 wmol -L ™" ) 41, il 66 9 28 W BH 0 22 ( ELISA ) 4600 40 i | 3 1L-6 &
i, A B0 9% B Bk (Western blot ) A6 il 2 fitd % P9 #% 5% 5% X 7 -« B p65 (NF-kB p65) KK, HR: HIEWHAILE, BHEH K
SRR b Ik B, AT LU 45 i, TL-6 7K1 8 3 49 85 (P <0.05, P <0.01),DHA 7] B i J8i 4% ATA/CIA BRI 2 i ik B (P <0.05) ,
ARG RATF X HE 8 (P < 0. 05) , A ATA IR BRI VE 45 % (P < 0. 01) 71 /g it 48 £ (P < 0. 05) LA Je ATA R Y 1L-6 7K P
(P <0.05) ;A& % CIA K BUBLINEHE 1 1% A FEACAE T, 16T i B 46 250RT TL-6 7K 7 B A BEARME AR B g3t 2 3 Lo éh
DHA RE% W] 20 ATA/CIA KBBR8 B 00, JF RERE UM BEDE 43 (P <0.01) . FIE# A 4 ,DHA 4,8,16 umol-L"éﬁ
Xt RAW264. 7 41 i1 3% F7 3 B AW HI 4 FH (P <0.05, P <0.01) ,DHA (R 4h 42 A 253 F <2 wmol-L™', 5 iF % 41 K44, LPS 4 7
HIL-6 S YIS TIERA(P <0.01),5 LPS BIRIZH L, DHA AR 4 #0 il 1L-6 1™ 4= (P <0.05) , Western blot £ 2 il 753,
LPS g% -9 RAW264. 7 4l #% N NF-«B p65 /K-F, 1 DHA GEAZ ] p65 M A%, £i%:DHA G862 o 35 KA 5C 15 & KR
BROC 1 9 A5 1% O, AL 7T G S5 NF-xB {5 53 A 56,
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Effect and Mechanism of Dihydroartemisinin on Rheumatoid Arthritis Animal Models
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[ Abstract | Objective; To study the protective effect of dihydroartemisinin ( DHA) on adjuvant-induced
arthritis ( ATA) and collagen-induced arthritis ( CIA) in rats, in order to explore its possible mechanism. Method .

Wistar rats were randomly divided into eight groups, namely AIA control group, ATA model group, ATA DHA group
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and AIA methotrexate group, CIA control group, CIA model group, CIA DHA group and CIA methotrexate group.
To establish adjuvant-induced arthritis ( ATA) model, rheumatoid arthritis rats were induced through intradermal
injection with 0. 1 mL Freund’s complete adjuvant ( FCA) into right postpedes except for the control group. To
establish the model of collagen-induced arthritis ( CIA ), except for control group, the caudal root of rats was
immunized subcutaneously with 0.2 mL of emulsion containing 1 g-L~" of Collagen type I (C 1 ). One week
later, C II emulsion was injected for the second time. After the rheumatoid arthritis model was successfully
established and the administration with DHA (30 mg-kg '=d '), the anti-inflammatory effect of DHA on AIA/CIA
rats was observed, including the arthritis index ( Al), paw swelling degree and effect of DHA on immune organ
index of ATA/CIA rats. Interleukin (IL) -6 levels in serum was detected by enzyme-linked immunosorbent assay
(ELISA) and pathological sections of ankle joints of ATA/CIA rats. RAW264.7 macrophage cells were cultured in
vitro and treated with DHA at various doses (0.5, 1,2, 4, 8, 16 Mmol*L’]) for 24 h, and the cell viability was
detected by methyl thiazolyl tetrazolium ( MTT) assay. Lipopolysaccharides ( LPS) group, LPS + DHA groups
(0.5, 1, 2 pmol-L™") and control group were established. The level of IL-6 was detected by enzyme-linked
immunosorbent assay ( ELISA). The protein expression levels of nuclear transcription factor-xB p65 ( NF-xB p65)
was tested by Western blot. Result; Compared with control group, the paw swelling, AlI, spleen index and IL-6
levels of model group were significantly increased (P <0.01, P <0.05). DHA could significantly reduce paw
swelling (P <0.05) , arthritis score index (P <0.05), and spleen index (P <0.01), thymus index (P <0.05)
and serum IL-6 level of AIA rats (P <0.05). But the spleen index of CIA rats was not decreased, while the
thymus index and IL-6 level were decreased but not statistically significant. In addition, DHA can significantly
improve the pathological changes of ankle, and decrease the pathological score on AIA/CIA rats (P <0.01).
Compared with control group, DHA (4, 8, 16 pmol+L ") groups had a remarkable effect on the cell viability
(P<0.05, P<0.01). The safe medication range of DHA was less than 2 pmol-L"~ ". The level of IL-6 and the
protein expression of NF-xkB p65 in LPS group were higher than those of control group. Compared with LPS group,
DHA (0.5 pumol-L™") groups could significantly reduce the secretion of IL-6 (P < 0.05), and inhibit the
expression of NF-xkB p65. Conclusion: DHA can alleviate the ankle joint lesion on rheumatoid arthritis rats. Its
mechanism may be related to NF-xB signal pathway.
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B, A AT DHA 471 RA 7 HIE B R 4 ny i
i, UL, A< SO DHA A4 G 48 (ATA) R 5
PP 2 (CIA) REUSE I 45 SR AT T I e, R
GEIE T A R T A8
1 #a
1.1 Zh¥ 540 SPF Z¢ M Wistar K 72 H,
R EE (160 £20) g,6 ~7 Ji%, fh At 5% 4k 6 F) 42 52
Y sh W) He R A PR A E R A, A A% IES SCXK (57)
2016-0011, A SE5 2 3K 45 o [ o B2 ) 2% B o 25 BF
FEIT L S R A FE 2 B S L. RAW264.7
(B 2E R 7 B 2 AR Y B 58 T 43t ) o
1.2 259510 DHA (H 28 B AW A R A it
5 W-00660914) ; F1 2 B (MTX, B¥#EFIHZS ] A
FRZ AL 45 036170202) ;5¢ 42 396 IR ] (FCA) , A
524 30 AR R (FIA) (3G Sigma 23w, 4165 70 1 4y
F5881,F5506) ;4 U5 11 74 Jisg J5i ( 3 & Chondrex 24 ],
fit45 20022) 5 5 H HE 41 4 2 44 ( CMC-Na, [H 25 48 ]
b2 A B2 WL ik F20110915) 5K B IL-6 fiff
HK A 92 W BFE I 5 ( ELISA) 35500 &0 (R Pl % AR ) R
AR T S ERCO0T ) 5 75 A R G 8 (b 52 1l Fi
FERL A BR A 1, 5 DHO001/0405A17 ) ; fJH 21 (18
£0) (bt b T, 45 20150015) 5 BEME 5 (MTT, Jt
R EEYRE AR A A, S5 804W0516) ; |
Tt L R A (SDS, £ B Amresco 2\ A, L 5
2864B34) ;IL-6 ELISA X 7| & ( 3£ [E Cusabio /2~ A],
#it5 CSB-E04639m ) ; B-Hll 34 25 1 ( B-actin) PT i4K,
ECL Ak k6 m W, Fhi Rk E H (1g) G
(H+L) — %1, Lamin B1 3 /& ( 3& [E Proteintech /2%
A, 42 4 Bk 66009-1-Ig, B500024 , SA00001-2,
66095-1-1g) ; #% ¥ 5 K 1 (NF) -xB i f& ( 3£ [& CST
oAl S 8242)
1.3 U3 TP1020 %I [ zh K AL, EG 1140H #14
I 35 B, XL5010 U [ 3 Y fa 41, DM2500 % & 1%
B BB AH A= 4 5 1k, DMLB-HC %1 [ 3l )% 2% B A A=
Y B 5%, Thermo30015 %I £2 Ty GE 9 4 i b1 AX (£ [
Leica /2 7)) ; HM 3558 # 4 F gl ¢ %% X U) v ML (18
[ Microm 23 @] ) ;415D &I & .0 H1 (1% [ Eppendorf
N E]) s YLS-7C YR ik 758 RO S ) (VL 75 B8 B i AR
YIRS A BR AT ) ; Tanon5200 % 4> [ 8k 2% % 560
FEAL, EPS300 #Y Pk A S 5% AR ( i RBERH A
FRAFD
2 FiE
2.1 Wi 58 Wistar KBNS 8 4,
S350k ATA IEF 41, ATA BAU 2 ATA DHA 41, ATA
- 50 -

MTX #H,CIA IE# 4, CIA iz ,CIA DHA #44,CIA
MTX 4,5 9 H, AIA B # 57 . B IE 3 4141,
W A 45 4K LA S Bk B2 33 5 FCA 0. 1 mL ¢
2 TE W 2H AR [R)07 3 S5 A R R KA, A8 2 1
KA DI, DHA #4 7 K BB &% 10 d J5 #%
30 mg-kg ' od T ELEHEE 4425 19 4 R 1R
EMEWS 0.5 mg-kg - d T EE A,
2k, F D19 45255 R H X KR REF7 A&k ab 8L, CIA
B B S LA FI A, SRR 2 g L AR T
I IS W 5 SRR FCA 384> FLAK , BIVIKE I
WA 1 g L7 BRIEW 44, T4 H KRR
SRR FLALH 0.2 mL, 1E # 20 K BT AR [R] # 457 1 5
0.2 mL A FHERKIE W . 7 d J=, 78 K BURH [R) 3 437 1
51 0.2 mL 55 FIA A BFLAL ), nss s
DHA 75 KB DI (PR S BEHS 15 K) & D25 #E 4;
30 mg-kg ' d T HEE A R 1K MTX 4
0.5 mg-kg 'od ' EE LT HH 2 W, T D25
R H A R REAT 5 S2Ab ], 2 i B 1) dp 2
BILh 252

2.2 REET IR A E  ATA SRR H Bb ik
JEE I < 0l E BOo w0 R R S R A BUE R
FAH SRR 4 d I 1 RO RE IR, DLR BB
ST I B L O B2 M8 b A 8 o CTA K B 5 4 fi
JH BE I 5 <y TR 2. 1 35 ATA KRR, IE7E CIT 3L 5
JINaR 55 5 43 9 F D1,8,15,22,25 W H kA A
2.3 KREALEME  AIA REUA D1 J545 6 d f
F7 1AL I GE , W% 4 20 Bl 380 48 M A9 JBE 22
A5 IR R R AL, CIA KREU DI JF4R 4% 4 d gE47
1y AL 45 R RUR TR AT ISE pR v 77
0 4, FCLLIM 51 43, Bk 56 45 £ 52 4, ik G 45 70 /2 it
Jib i 53 43, BROCHT LR By R I ik 54 70, B G BROG
A T PR A S T B

2.4 REUAE B RRHE Bl AbE R RS, B
AN 2 N = i = 8T 1 - P 18 1
M B e KT = OB mE BT /MR R R ) /K
i x10°,

2.5 ELISA Kl K BLIML TS 1L-6 KF 7 B4kt #
GV Y BEAT , 05 E BERR Y 450 nm Ab iz BUEC I
AL

2.6 JRARE-PHL (HE) L £ 0 52 K BRUER OC 19 g
A MR KRE, &4 BB EA, H
10% W11 3% W 8 %€, FH 10% EDTA ¥ % 4 C 12
30 diiEES, A ks A3, U) 5 HE 3L 8, Jf 31740 I 4
Mro MR HE oo R UL & R IFAL 0 R 19
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JE:0 G5, W RS RCR TR 51 43, e R4 A JIES O R 24
BRI 52 4, W B R SR AR 53 Ay, T R 3 R
BB A AR 4 S, O SRR RS BRI K .
2.7 M EE IR KW iR /N BB WE 4 i R
RAW264. 7 41 & 10% Ji5 4 10 35 19 DMEM 3% 3%

Fe B TE 37 C 5% CO, R #4685 2, TR0
Y0 T 528 . RAW264. 7 4 it 2 7 827 96 FLAR ,

AN E AL x 10° A~/mL, 5 4L 100 wL, % 8 I8 E 1L,
2 (M + 559 5L) , DHA 41 (8% DHA 3% T
DMSO #¢ i 2 512 pwmol - L1 T B Ay 52 46 i ot ok
BE) 425 EE R 0.5,1,2,4,8,16 pmol-L ™" 440 6
A AL,24 h JE W E VW 100 pL, 78 B AL o A
20 WL ATk B R 0.5 mg- L™ MTT (4 15 35 56, 4k
ey g 4 h, B AL A SDS 100 wL 3 1% , 7F i #7 A
570 nmAb B &L A,
2.8 ELISA &40 g F -+ IL-6 % RAW264.7
20 f B R 96 FLAR, AR MR 1 x 10° A~/mL, &
fL 100 pL,W55E 6 h J5 , [8] B fin A [A] ¥ 2 () DHA
(0.5,1,2 wmol « L") A1 1 g-L~"LPS It [a] /& 1] 40
M B AL, 25 [ 41, LPS 4, LPS + DHA
H,5H 4 AHEAFL,24 h J5H ELISA iR 7] &40 1
H A 5 4 BROR) & SR k17
2.9 EHRAEENTE ( Western blot) #: ] NF-xB &
F26i5  RAW264. 7 4 i B 4 Fh 6 FL Ak, 20 it 5k
M1 x10° 4~/mL, 4L 1 mL, [7 AR 7 9% B 1

#*1 DHA AIA KR AR ZREMAKERZMEM(x+s,n=9)

DHA(0.5,1,2 pmol-L™") fil 1 g-L™"LPS JL[a]E
A 30 min 5, AR 40 ) A 4R UM A% 2R B R 4
JiA% N NF-«B p65 5 1R A 50, R H BCA & ([ &
TR K DU A5 4 A0 M MR R, 1000 °C K T R A
5 min, SDS-PAGE % i fL 3k, % 5, 30 1 h, % &
NF-xkB p65 YL3ifEHifAk(1:1 000) ,ECL G {4, B,
K H Image J #4453 Bt 25415 K BEAE .

2.10 St 0r SR A SPSS 20. 0 G it #4447
Gt Hr, A S B B v+ s Row, 4L IR
R 7 25380, LA P <0.05 2 %4 4 it
3 gR

3.1 DHA Xf AIA K FL/CIA K B2 B b ik B 0 52
Mo 5IEH A, 4540 ATA RERZERERL 10 h J5 2
B AP AK 18 h A2 A7 ik Bl 0,4 d 5 R B b Rk R
I, 12 d J5 2 B b KRR B R B B AR (P <0.01) 5 5 1E
AL B, AT A R B K R T (P <
0.01) ,JIf H 4% & A5 20 41 ) K B2 B I K B2 &6 11
SRS, R Ry, SRR AR 2 19 d
5 DHA 4K RAE4 2519 d J5 J2 Bk i ik B B 5 R A%
(P<0.05), W3 1, CIA KB ZEW K HPE 10 d
Ja 43 R B BE T B i i, BT e s 14 d S AR
KRB b2, SR A b, A 2522 d
J&i , DHA 41K B2 Bk i ik B2 B S B IK (P < 0.05)
W2,

Table 1 Effect of DHA on paw volume in AIA rats(x +s,n=9) pL
41 5 ?'C'Ji_l DI D3 D7 D11 D15 D19
/mg-kg
E# - 97.68 £38.71 101. 66 +£48.64 113.30 +82.74 142.30 +£93.20 262.30 +38. 86 276.51 +63.97
IR - 709.30 +£196.362  646.67 +161.90°  812.11 = 188. 592 912.10 +200. 50 1069.50 +164.65> 1 107.20 £215.79%
DHA 30 717.18 £223.19  496.72 £165.21 620.50 +194.89 752.45 £234.07 963.56 +253.61 887.44 +234.89
MTX 0.5 712.40 £115.67  620.60 +129.40 631.10 +49.74 669.90 +153.41% 792.40 +140.74°  826.00 +203.89"

HHIERALEYP<0.05,YP<0.01; 5EAA LK P<0.05,YP<0.01(F£2~8),

%*2 DHAZ CIA XBRAREZEMAKERNZM(x+s,n=9)

Table 2 Effect of DHA on paw volume in CIA rats(x +s,n=9) pL
M FE/mg kg D1 D8 D15 D22 D25
% - 84.62 +34.15 92.14 +60.21 102.19 +46.81 121.47 +78.74 142.19 +56.79
A - 1129.32 £572.10% 1512.98 £477.19% 1 430.21 +455.31% 1221.76 £314.49% 1 070.97 £271.20%
DHA 30 1405.98 £840.91 1 268.32 +665.82 1 048.87 +£555.44 811.76 +444.54%  725.87 +359.96°
MTX 0.5 1163.33 +486.82 1 141.89 +520.73 918.44 £474.24%  743.76 +388.61%)  710.87 +281.44%
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3.2 DHA X ATA K /CIA KR AT m  S5I1E &3 DHA X AIA XRXFWRIEHITSHIHM (2 £5,n=9)

WA R, ATA R B TEEUR i, O 20 b e 2 I 3%

Table 3 Effect of DHA on arthritis scores in AIA rats(x +s,n=9)

N . . o
(P <0.01); SEIARA H#R, 4525 13 d J5,DHA
>, < EE=S
HATREAR O R KB AT(P <0.05),2525 19 d . “Uf* D1 D7 D13 D19
e . . mg-kg
J& ,DHA 20 7] & Z REAR X7 R KRB AL(P <
e EH - 0 0 0 0
0.01), W3 3, Wife CIA K EURLA h, DHA 7 %4 "
*“ﬂ:u _ 2) 2) 2) 2)
—éji 17 d E, ﬁ% ﬁz %;ﬁ E,(J F%{EE CIA j( ﬁ Al ( P < i3 3.50 £71.0077 3.81 £0.63° 3.90 +0.56 4.00
0.05). g4 DHA 30  3.50+0.84 3.60+0.45 3.30+0.67" 3.21+0.61%
. o o
3.3 DHA %t AIA K BL/CIA e LA Js 58 2 45 5 1 MTX 0.5 3.60+0.52 3.60+0.51 3.30 £0.48" 2.80 +0.87%
# 4 DHA X CIA KRAFRIEHIENMFI (x5, =9)
Table 4 Effect of DHA on arthritis scores in CIA rats(x +s,n=9) o
bilbs
21 3 ke D1 D5 D9 D13 D17 D21 D25
mg-kg
1E % - 0 0 0 0 0 0 0
Him - 7.78 £4.29%  9.33 £4.06% 10.88 £4.34% 11.33 £3.81% 13.25 £2.86> 12.88 £3.68% 12.63 +4.03%
DHA 30 8.22+2.77 9.11 +£3.44 8.67 +4.84 8.78 +5.09 8.22 +5.14>  8.00+5.10°  7.33 +5.36
MTX 0.5 9.78 +3.23 9.67 +2.96 9.33 +3.87 8.88 £3.95 8.22 £4.44%  7.11%5.01  6.55%5.13%
By %6 DHA 3t ATA K R/CIA KR M5 IL-6 K FRI &M (x =,

Wi AR ATA BEAU R 5 0E R A PR, AT 41 R B
JELIE 45 B 825 T (P < 0. 01) 5 S5 HEAY 2 e 45, DHA
21 JA I 4 SR g R i B 25 R AR (P < 0.05) ; HT &
e I 2 AR i A B AR (P < 0..01) o TiiT7E CIA H%
RUvpr, DHA R B VE 8 BT B A7 BARAE T, M fit
RBR A B, WK S,

wo

x5 DHA S AIA XR/CIA AR A ERERHHTZMWM (v £ 5,
n=9)
Table 5 Effect of DHA on immune organs index in AIA rats/CIA
rats (x £s5,n=9)
s }fuiil ATA KRR CIA KR

/me-keT R MORRAE R MRMERREC MMRIE S
EH - 3.60 £0.17  2.04 £0.39 2.78 +0.51  1.55 +0.26
A - 4.94 £0.54% 2.02+0.50 3.97 +0.18% 2.24 +0.7"
DHA 30 3.74 +0.54% 1.67 £0.27% 4.33 £0.66  1.95 +0.47
MTX 0.5  4.05+0.59% 2.20+0.41 3.59 +0.23* 1.76 +0.44

3.4 DHA X} AIA K R/CIA KB i 1L-6 /K F 1
o SRR AL, DHA BEAEREAT ATA K BRI 7%
i IL-6 (% & (P <0.01) ;1 7 CIA BiAI b DHA
AR BE S B AR K BRI YE Hh TL-6 19 3 2, (B 5 A AL 4
W IFEA SRR, k6,

3.5 DHA XF AIA K F/CIA K BB OG5 3 41 41 5%
B PR m ATA R B B WL EE A) UL, TE
2GS T 5 B, G MR 2H 29 R L AR T A
RERUZH O I I H N 5 IR A A R Rk

- 52 .

n=9)
Table 6 Effect of DHA on IL-6 level in AIA rats/CIA rats(x + s,

n=9) ng-L~!
20 51 i » ATA KRR CIA KR
/mg-kg
1EH - 25.80 +14.17 2.80 +1.29
LY - 134.00 +80.89% 51.24 £17.27%
DHA 30 59.24 +24.05% 18.03 +21.13
MTX 0.5 54.91 +26.17% 42.53 £29.65

AN A A B R 2 O, LR IR R
PR 0 S 2 W, R I A A I R, A i E
B, SR LU R, 54 S5 5 S 1Y i IR A M 22, 56
9B 0 L 20 N B S 2 I, A SAE Y
PR o MTX 2 SC 1 B s Y 1l 22 DL, S5 5 440 3 A= Dl
D SR R M 2 2 P % A M TR - R 2 A L
W I o DHA 21 5G9y 1 B I 4 20N e PR 4 i
R 20 A LU S a0 A, EL G Y R Y S R 4 i A
W T R R AN DL L

CIA K B B L6 ] DL, I H 2H R BRUBR 5G9 ok
DA B H AU A A, IR 1R DA 5 R R L
A RAEK I, G TE R o AN 2 O RRBR G Y AR A
GUA I R B 0 M AR AR 20 R A0 M TH
KB/ A G W] R R ) S K B A AE , B
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H DA b o3 A B W TR R AR Sy S O AT I T 40
B2 DHA 2 R BUBR Y 801 IR 2H 200 7 5 4 7
AUARLE A AR R 3t UL 20 e Ah, XSGy &
REBRICT A T B2, 45 R R W] DHA GBS X
RA R BB B> (P <0.01) o WK T,

C D

A IEH 2 ;B #EEIZH 5 C. DHA 265D MTX 21 (& 2 [7])

Ell DHA M AIA ARRXTEAHALAREARFEZZ W
(HE, x200)

Fig.1 Effect of DHA on histological change of ankle in AIA rats
(HE, x200)

A B
C D

E2 DHAX CIA RKERRXTEBAAREARKFEZNE M
(HE, x200)
Fig.2 Effect of DHA on histological change of ankle in CIA rats
(HE, x200)

3.6 DHA Xf RAW264. 7 407G Awsem 52514
4L, 4 mol - L1 BE 41 Mo 3% ) A B R (P <
0.05),24 DHA 34 8 pmol-L~'H, 5 1F % 41 hAs, 40
L% 3 % T B (P <0.01), DHA {94 42 ik & 7
2 pdmol'LfloW_‘%%So

#x7 DHA Y RA RKBRBXFHREFESHEIME(x£5,n=9)
Table 7 Effect of DHA on histological damage score of ankle in AIA

rats/CIA rats(x +s,n=9) i
215 F 4/ mg-kg ™! AIA KR CIA kB
E# - 0 0
i - 7.25 +£0.50% 5.25 +0.50%
DHA 30 4.50 £1.29% 3.00 0. 824
MTX 0.5 4.00 £1.41% 3.00 0. 82%

%8 DHA %f RAW264.7 FBEHEI M (3 +5,n=6)
Table 8 Effect of DHA on viability of RAW264. 7 cells(x £s,n=6)

21 51 7?ﬁfg/p,mol-L’I A

2 - 1.11 £0. 03

DHA 0.5 1.18 £0.05
1 1.11 £0. 04
2 1.12 £0.05
4 1.04 £0. 04"
8 0.93 £0.01%
16 0.83 +0.02%

3.7 DHA %f LPS JiT 5t RAW264.7 4 fifl 1L-6 33k
HHGEW 55 A4 R, LPS 4] 1L-6 Bt B 3%
JHE (P <0.01) ;5 LPS 44 [t % ,DHA 0. 5 pmol-L ™"
HREAL A TL-6 Rk (P <0.05), W& 9,

%9 DHA 5} LPS %list RAW264.7 45 IL-6 RIABHHM (x =5

n=4)
Table 9

+

Effect of IL-6 expression after intervention of DHA on

RAW264.7 cells stimulated by LPS(x +s,n=4)

2591 W/ pmol - L' IL-6/ng-L~"
2 H - 0.51+0.21
LPS - 104.11 £5.48%
DHA 0.5 93.82 +7.89%

1 98.93 +16. 89
2 119.10 £16.50

WS ERA Y P<0.05,2P<0.01;5 LPS 4l [lt#&> P <
0.05, P <0.01(%£ 10 7).

3.8 DHA X} LPS Ji]i# RAW264. 7 4fiJii NF-«B p65
FIKWYFE W 525 P4 AL, LPS 41 4 g #% N NF-
kB p65 H KL EE LI (P <0.01); 5 LPS 41k
i, DHA (0.5 pmol - L") E i 3 3 ] NF-«B p65 A
(P <0.01), g 3% v NF-«kB p65 % ik W] & I- 4
(P<0.05) WK 3,% 10,

.53 .
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% NE-KBP65 M S S s S 5D,
YUHfISE f-actin M. w— a— w42 kDa

41 ffi 1% NF- K B p65 . - = —== 65kDa

Z1ffR LaminB1 S-S - - 68 kD2
A B C D E
A. %5 (941 ;B. LPS 41 ;C. DHA 0.5 pmol-L~'4] ;D. DHA 1 pmol-L ™'
4{;E. DHA 2 pmol-L™"2{
B3 #&%H RAW264.7 40l NF-xB p65 ik B ik
Fig. 3
RAW264. 7 cells

Electrophoresis of NF-xB p65 protein expression of

% 10 DHA 3} LPS % RAW264.7 #Hi8 NF-xB p65 & ix 8 % I
(xxs,n=3)

Table 10 Effect of NF-xB p65 protein expression after intervention
of DHA on RAW264. 7 cells stimulated by LPS(x +s,n=3)

415 W M HE% NF-«B p65 4l NF-«B p65
/pdmol-lf1 /LaminB1 /B-actin
251 - 0.10 £0. 07 0.99 0. 07
LPS - 1.16 0. 10% 0.54 +0.09%
DHA 0.5 0.82 +0. 06" 0.98 0. 12%
1 0.93 +0.38 0.83 +0.24%
2 0.99 +0.23 0.85 +0. 15"
4 itig

RA G2 — Bl DU B AT P R R0 E
BRI 4 Bk A B R, MR A 2 IERLA YT,
o7 23 1B W A, B A R IR R R 5 G Y
W fE O H B AR m R E5 R, RA Wi h T,B ik
LR v SE T INDE i i N S RN S IV N R
BB, o R B . FFE R BT RA K 5 3t A%
SESEIN A S 3 H S S S

MTX SR —Ff 40 25 25 95, {0\ 20 it 42 50
RIS, MTX U 36 97 RA, JF U R 47
R BN % G828 fifk v B DT RGR 25 W 1) — b A
J7 RA 1 —2 25, JF HAR IR JT RA 91 2E 25 & 4
HAFEFH G RA 26168 . MTX 3 255 i 411
AR P U TR O iR B R e E A R, e D T
240 r g A DR 3 1 TR, DT B0 8 S 74 AR il %
HIRBR . 15 RARIF 7T, BARA V2B 25t B,
{H MTX H B A 387 07 R 802 kil

ATA KRR TS CIA K RS R 58 RA 232 4t
A SRR, F 5 2 W], ATA B RL 1 45 75 95 T 5 %)
17 AE I R R i B Je e 5 N RA AIRZ
FAALZ AL, TH Ot 3% 3 1 T T RA M S8, (0
ATA = T8 PR HLE 72, 05 RA S L A
- 54 -

FrASTR] o an SR HOHT ATA BERUAIESE RA, Ry BRPE R,
M N At B R N 2 AN O T 2% A % &, H AT,
CIA JE/N A RA SR ARBERY IR 78 f 5 2 IR 7 50
VA B 25 W i v % 5 1T B B 58 P, CIA AL RA
(O BIF S B A8 T R R Bl

I U R R R AL A P ) TR AR R, AR
AR B R ARAE — R D S R BL AR S 8 KO 1Y
55, BRIV B B i ORI R E 4 B0 AT LA B AIL AR Y 4 328 K
- BORAS T o W T LA S E D A Y S B H
FERE S1E R 5 o s T T RE Mk &2 B AR
i A 7= A 1 R Sk 4 AR T R A2 B T ARl T
I O 40 1 5 25, 58 IS B 23 45 T R, B 1 e
20 3 mT LA i I A E 38 MLAA B A1 JE 2R E P B B itk
EL 200 i & ¥ 20 M S s Th e o MR 2 LR R B A R 1
RPERE M A A E MY SR —
SE 2 UE AR AL 1) 4 5 P 98 I N, R AR & A 7
PN SRE RS E AE RA PR T BRI, N AR
L FHE RGP RA I, & B2 RA K
RO TR EBm s m , (A2, 778 Z M EYht
RA W HIE b, % 75 78 AT R 2 B R0 RA G af
BRI D,

AR S 5 5% % B, DHA REAZ 10 ] ATA K LY
VAL U i H50FI e iR i AR, ATA #8578 28 Ji iR 4 2 5 E R
WA 2 5, X Al fig 2 ATA BL R 20 I £ —
AT {E R DHA ZH i g 45 KW B A, X T AE R
AR R i 25 09 T 4 j 1 7% 20 190 I0E A0 3 AR 0
FRrb, B R R D) e A2 B, B E LAY T 4
MuhE T RE . HEX T CIA KR, DHA 241 5
T2 R EHE KOS A B BT, DHA X B 35 B0 A
TR R, AT e R f) G 9% i A T A 1 S R BR
SN SOV NE G DR BT s i 4 CIA
K UM R 45 B DHA 21 5 A i T [ (B2 Gl
=Y,

NF-xB &2 —FEZ % F W+, EIEH ST
5 NF-«B #0441 (1kBa) T2 18— SRAKAFLE T 40 il
Sorp Y HBEEOR R S AR AN SR
s 8 MR A0 DR 5 A ik R SR AE ) F-a (TNF-0)
IL-18, 1 28 P R 19 1l )R] 1E [ 45t 8 15 NF-«B [
Ak BRI B0 NF-k B, 3 RO 96 25 T i #5 A L
KM G PE I I, 30 RA I 48 A | o 8 AR AR L
T SRR A ol e LR e 1B R PR B 5 . F
FEUESE , 7E RA BB E T W A SC 7 R sh ) A Al v
NF-xB ¥4 F 15 B 16 AR 2, 6 46 1) NF-xB RAL AT
DI S RN TR =4 B BE S SRR T2 5 R
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MR, T H A 58 A 48 M A 0T Y RS2 2
RA J 75 Jin e ) 3 22 )5 (5], D5 G HE W7 NF-«B AT 8 75
RA % i e 1 . Bk Ah, 8 A BF ST T,
RA ¥ B rh RAW264. 7 4103z LPS A il 34 AT {5 3% 3
NF-xB, MM b i — 28 58 5F A BT 40 36 A & -2
(COX-2) IR, 51 20 ZU5 1 4 =20 7 B 5=
B HCB R, I A S BT K I ik BT
NF-xB i A | 8 5 it 4 J& 2 (1§ (MMPs) |, S 305K
B R IR AR B 4R T D, B B NF-xB X
RA 1 i 3 5 F X 4% 20057 8 409897 RA B & ZE4E
o AW B, LPS 6655 5 RAW264. 7 41 g
NF-«B # 5 (i 38 0, i 4 DHA T #i)5 ,NF-«B # 5
IVLERTEE IE

IL-6 J& —Ff Z2 20 M 1iif 48 0 20 M I8+, LA 2 Fib
AEYE DL G, 55 4 W, N 43 i 3 BB SRR
)8 B 77 AR AN TR BN, B 46 A 5 A I, Fo 88 R
o IL-6 il oL fE3E T 40 A0 B 40 il i) 45 5 4 o 1k
SR AFERAR M e vh A 5 AR . IL-6 RES i
AL B 40 oAk kS e BR B 1, B A IL-6 AT
PLES T 4l o4k o R DI e 1Y 1% &, IR G 1k
KHF-B(TCF-B) fF1E W], IL-6 REG% I (5 = & 5
KBt 3805 TR (STAT) 3 4 5 9 4 B R 9L 32 14
yt(RORyt) , Wi {2 # CD4 " S HE T 41 ff 53 4k 2 Th17
20, (LA R T ME T 408 (Treg) T HE. Th17 4
Jf./ Treg 48 i 22 (5] () ~F- 67 2 5 RE % I8 AL A 1 G 2% it
X5 2R H B g M R S E TR R 1Y
KIBEYIM 2

52 IL-6/1IL-6R 7 RA W B & ZAEH,
RA B % 1L-6 & IL-6R (3 755, o H IL-6/IL-6R
8 7K T 5 95 9 1% P BB S 1 P A G B B AR (2R R
BT, C N F) A OC, 5 IR 3% 30 1R B A G
(i X Gk s, 52 BB, R R L af |)) o
XF i, TL-6 1] fif B RA B934 2 16 R RE IR o 250728 9 1
A KU 25 5 1 AR YT 505 TL-6 135 K SEA 5% . 78 RA
SR TL-6/TL-6R ¥k B2 WY & I+ &, HJH T+ K F
5B BRI M O B IR R B AR OG . JF HOIL-6
e e 3 W TR AR W AR ) R TR X BB R ]
TR X DG 45 W JE RN AR B (45 . PR ) TL-6/
IL-6R7K P Al 2 il RAFR 25 (4 R 5 mT BR 61 995 175 119
K

DHA BB 41l 1 ATA KR B Y IL-6 7 &,
i CIA K BUIILE h TL-6 & B 5o 1/ 52
RORFFARE, SHEMA BB AE SR, Z
AL A B S8 4R A IR S5 DHA fig P [5] 8 24 ik HH B AIG

ATA K BB 65 1L-6 KB X 7T g 2 DHA 7
ATA 5570 v A B T S S A e 3 400 40 40 T X A 7
ERS B AR B0 A BT IR

AN, A B 58k BT 5 % I A8 0 A 200 i %
CIA R ERUARAR , 33 Fi7E AR BL7E 25 26 10 d )5, KR
JE KR AT 9B AR O B S iR
A WG WITE ST DHA 41 ATA K B, DHA Jf R
BEBH 11 ATA S B G15 5 3 E e L T A R 9% & B0
DHA ff [ {5 19l 5647 4 K BRI A2 I ik B 0 AT, fH S
VEFT LA 08 T2 25 17 d J5 , A A Seit 28 X,
I HL, MG BT 2345 9 7T LA H DHA RE A% W] 2 5o 40
i ATA K BURI CIA K BLG Rk R

25 L prik , DHA FEGAERS CIA F1 ATA 57 KR
SO P R AL, i 3 19 28 KT G A e A A
R B 4 9 75 0, T R 1 3 ) NF-xB 35 1k,
NIRRT P a A
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