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[BE] BN RITLRNEERS p38L R EELERHMMFIF 1 (p38 MAPK-IN-1) Xt£KEXFH X ARETER,
FHiEx B 50 R SD KRN FREDM S A, 540 10 R, BENBANN HE 4 AXRAL 2018 | BREBEEZEOAFEI X KT
ETHRARER, YHBEEBELAT 25 mg/kg FHEEEST,p38 MAPK-IN-1 BT 10 mg/kg p38 MAPK<IN-1 3477 , BX & HA T
25 mg/kg XLHIEAE +10 mg/kg p38 MAPK-IN-1 3877, AH 53 FRAALE T PBS, 1945 4 d BERRESS 1 K, 3 70k, MERFLLE 5 A
ARBEXT—RERBENGREREEE EXEXTAITN BREEMXTREBERER MBERERFKEE, £R 5&%
HELE, R EBAR p38 MAPK-IN-1 HARBRXTHNEESMER KEEMERIRRET, ARBENAEEEEREEM
(39 P<0.05), K RUE 4 A9 B FER (9 P<0.05), 155 TNF- o . IL-6.IL-1p /KEBEREET IL-10 KEFHZ (1 P<0.05);
S5 HNEEN p38 MAPK-IN-1 ALK, BXAAHRX T —RBEANEERE, ARGFEMEEEEREEM(Y P<0.05), XRE X
TRIFDFH PRI P<0.05), M35 TNF- o [ IL-6.I1L-1 B KF#H—HERT IL-10 KEHE—FF S (I P<0.05), FHit XH
BEEL S p38 MAPK-IN-1 XK KB X HRAKREEMEFIRIPER
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Therapeutic efficacy of Iguratimod combined with MAPK pathway inhibitor P38 MAPK-IN-1 in rats with rheumatoid arthritis QIN
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[ Abstract ] Objective To explore the therapeutic effect of Iguratimod combined with mitogen—activated protein kinase
(MAPK) pathway inhibitor P38 mitogen—activated protein kinase inhibitor 1 (P38 MAPK-IN-1) in rats with rheumatoid arthritis.
Methods The rheumatoid arthritis model was induced by multi—point injection of type Il collagen emulsion in SD rats. Forty
rats with rheumatoid arthritis were randomly.divided into 4 groups with 10 rats in each group: model group (injection of PBS),
Iguratimod group (tail vein injection of Iguratimod 25 mg/kg for treatment), P38 MAPK-IN-1 group (tail vein injection of P38
MAPK-IN-1 10 mg/kg for treatment).and combined group (tail vein injection of Iguratimod 25 mg/kg and P38 MAPK-IN-1
10 mg/kg for treatment). Normal SD.rats (n=10) treated with PBS were used as control group. The rats were treated every 4
days for 28 days. The general -condition of ankle joint, body weight, right hind paw thickness, rheumatoid arthritis score,
synovial hyperplasia_and articular cartilage damage, serum inflammatory factor levels were observed and compared among the
five groups. Results) Compared withthe model group, the ankle joint and hindfoot performance and cartilage erosion of rats in
the Iguratimod-group and P38 MAPK-IN-1 group were significantly improved, the weight and thickness of the right paw were
significantly increased (all P<<0.05), the rheumatoid arthritis score was significantly decreased (all P<<0.05), the serum levels of
TNF- olli=6, IL-1B were significantly decreased, and the IL-10 level was increased(all P<<0.05).Compared with the Iguratimod
group and P38 MAPK-IN-1 group, the general condition of foot and ankle joint in the combined group was significantly im—
proved, the weight and right paw thickness of rats were significantly increased (all P<0.05), the rheumatoid arthritis score was
furtherreduced(all P<<0.05), the serum levels of TNF-«, IL-6, IL—1B were further decreased, and the IL-10 level was further in—
creased (all P<0.05). Conclusion Iguratimod combined with P38 MAPK-IN-1 has better anti—inflammatory and protective
effects than the single drug treatment in rheumatoid arthritis rats.
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T A B IR0 1550 1(p38 mitogen—activated protein
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L1 250 sl (E 25 H201 10084, B4 «
25 mg/ WA FERISER 2 AT BRA ], 4% 2 5 RS 10%
RN R A A E R R AR R L p38
MAPK-IN-1 (It 5 : HY-12839, $L#% +5 mg) 4 [ 2 [
MedChemExpress 23 7], — I LA (G5 D103277, #1
¥ 25 mIAfi ) \PBS (L5 : P196987., K144 < 500 mlAfH ) e [
U RATRE T A AR B A BRAS B AR T R AR
AR POCCSERER A FRAE]L KGRI A 22 e pkk
ERHE A BR A A, RECSE A [ i3 = KA
RABRAF, T O-FEZRGAFIE [T R K FERHE
A BRAF] ELISA 7 & [ BRI s 2B R A R
AT

1.2 PS4 A0 BEPE SD KB 50 H I FHTIT K
2B SR U AR PR A RS IE : SCXK (7 )2018-0006] %
BEMLEY 7 240 0 5 4 AU | SCHiBEfE L] p38
MAPK-IN-1 21 65 4 (34755 +p38 MAPK-IN-1),
XTRAAL B4 10 o f2F TR JEE A% TIK SR, il
BCHIE R 2 mg/ml (4 TR R AR 4 Cid ik, 5
IR 11 W LB AT 72500 A, il Ak 1T AU i
JR B I FL R AERE A2 SR B2 p38 MAPK-IN-1
4. BAEHHAKFRRIEIE N2 858 0.1 ml,21 d
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Je )2 TR 3 B AN i G928 i I 528 e R BRI B B
JR K& £1 B TR R S K B HL A OGS
ARETUER SRR BRI . X B KR, SR TR RE
7S PBS 0.1 ml, 2% Hou S5F5T, @A N5 56
2K, WHIsIEA SR 25 mg/kg FHEIE B 5 B
(T 0.2 ml ZHHAS FH PBS EA 2 0.5 mb);
p38MAPK -IN-1 £ 4% 10 mg/kg 7|+ 11 5 p38 MAPK-
IN-1(3F PBS H-EAE 0.5 ml) , B 4145 F10 mg/kg
i) p38 MAPK-IN-1 HI 25 mg/kg Y L i BEAEE i v S
(W F7 581 F 0.2 ml DMSO J& /il A p38’ MAPK-IN -
1, PBS EA 2 0.5 ml) BRI XFHRZH 25718 Jis v
PBS 0.5 ml, £EFG 4 d {4 1 9,3 70 16)7 R L
KRBT —MeiE o, IR BRI S 5 R IR O
S RIBIETT R4 1697 28 d JG WisiAbse K i, FAR
BUR I AN FEAT R O-[FE4k g, OIEZEf]
IS 58 i PR 2K o

1.3 W AR

1.3.1 SO —eRE B ME 5 41K BUB T — B
O, AR R A R BRIk AT BRI AR

1.3.2 KEREEAERRE AT 1 dGERTT
0.d) JIBI7)E 1.14.28 d {# FHL R F-I0 & K A,
/727 AN PAEdy NI S =Y 858

133 KRBT RITS KEUFRIEXETREARN
0433 J5 2 1~2 KR KRB A 1 53 33~4 4~
KR TRA LMK S 2 535 =5 AT KL AR
KA 3 435 B E O R 4 53

1.3.4 W RERAE RS HCE BRI RAFL 0-F
gRyeaik, BOREUR MM RE T B, F LKAk L
P, BRI . 4% R W, 10% 2 eV 2,18
RIS AL ER 4 J5 K ORI VIR ATERAT O-[E ke
o, BT a TP R R o R R SRR T U]
T FEE G A OGO B IR S I O

1.3.5  RAEHFREAR  REGCHEIN 37 CHERE 1 h,
3 000 r/min B5.0> 10 min, W& W, 814 B ShEEbr
A (PT-3502, 508 KA H AR A BR/A F] ) (ELISA 125
BRI R O I 7 TNF-o IL-1B . IL-6.1L-10 7K,
JURE e BT S U TR

1.4 Siibeghbss SR SPSS 20.0 Geit#it . iR YR
e, 24110 WECR R R J7 22 008, IR EL A
% Bonferroni #:5;. P<0.05 NZEREG 5 L,
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JR LT, B T, R 2 R Ak, OGTT E FLRRE B
5 R B R LT BE RS 1T 3R ) 2 BREH & .
WRIBHEL  p38 MAPK—IN—1 ZH Fz [Pk & &1 G35 21 b 2%
SRS | B2 IRIEAG AT 3 RE ) 32 FRAS 2 et B A i K
BROC T I il S e, i T B S AL, A7 Bl B ) i 4
B, X REZH K BREBROCHY M5 A TR A A L S
22 SHRRMKEEMAEREE LA 55X A,
BERIZH R BT AL 5 2 SRR 2B B /D (34 P<<0.05) 5
LA BAE p38 MAPK-IN-1 36975, KA E A 5
SRR R BN (X P<<0.05), HerpBES 4 K A
Ay e R R B K F 3B 4] p38 MAPK-IN-1
H(H P<0.05), W 1.

2.3 SRR IET RIFIr b BRI S Hise
20 .p38 MAPK-IN-1 ZH I G20 KBRS KU G 15 4897
S5 h (7.46 + 0.85).(5.84 + 0.71).(5.78 + 0.74) .
(4.17 + 0.64) 57 5 %F BRZH KBS R R BEH, 28 XU ¢
TR N 04y, 5 HARRIERWEIETT RIFHr LA, 25
SAGIFRE L (P<0.05); SHEEAIL] M, 4y 5 fl
44 .p38 MAPK-IN-1 20 A5 2H 2 RO G5 RT3 241 W]
WREN(3Y P<0.05) , HAHA AT WA T3 s p g |
p38 MAPK-IN-1 £ (¥ P<0.05).

2.4 5 21 R RRBR OG0 T B A A0 OGN T L
A ZH R FREROC 1 R TH B BEA I G 5 SUhr sEqlag |
p38 MAPK-IN—1 1 3¢5 [ 40 R A7 HL ol A 2l AR g A

AR A D R O R R R SR )
B WA 2 DG THT R R H DA A A A R R AL
POE A A AR e B S I D o X B R
HA S FHHL X T, W 15T

2.5 5 4URRUMLTE RAE R FKF g 5 4k Bl i
TNF-o IL-1B . IL-6 .IL-10 /K He#s, 2R A 514
B (¥ P<0.05). SXTHEL] L B2 KRR TNF—oc
IL-6 . IL-1B 7K B TH5 (¥ P<0.05), 11 T1.=10 7K -
W1 i B IR (P<<0.05) ; SCHr B2 40 .p38 MAPK-IN-1 41
K TNF-o IL-6 IL~18 7K BH B AKTA7 2 fj &5 1
A 2H (3 P<<0.05) ,TL-10 7K P HAR 55 T 45580 2 17 %
FRAAH(H P<0.05), W3 2,

3 itit

H AT, R AT R0 R BRI ik A LS 25ih
T SRR ARG YT AR (B R g i 2 A R
PG AT 2L . B XA TR A5, & B —
S ELAT P S R BR AR 1 R4 DR A i B R AR
B BRIV E T /N IR SIS KR ST RIBYT
L B A0, ARG ST SEAEER A MAPK i
EEAM 1] p38 MAPK-IN-1 XF 2 KR 1 2 K BUIGYT
YERIHEAT T AR

AHIFFE B e A A T 780 i J A 1 F A 28 X
RRFRAEAL, SR 4T L 548 MAPK 3 #5410 i 551

RS AURRURE A G LR UL

- . A (g) )5 R JE R (mm)
0d 1d 144 28.d 0d 1d 14d 28d

FRERIZH 10 245.18 +5.43%267.66 +6.15 260.08 + 5.73" 264.53 + 6.44° 472+032 4.15+034 3.680.30" 3.74 £ 031"
BETE X 10 24044 + 6,12 26317 +6.84 29781597  32095+7.14"  476+039 4.17+035 439+038°  4.56+040™"
P38MAPK-IN-1 41 10 235764567 26241 +5.84 305.09+632% 31825+6.85%  474+038 4.13+034 429+037%  445£039™%
BeAH 10 243.67 + 6217 264.81 +6.11  328.05 = 7.05°2A% 340.79 + 7.69°2A* 477 +0.42 420+0.34 4.85+0417%4% 517 +£0.43"24%
XFHEZA 10723926+623 32473+8.15 356.87 +7.34 364.36 +9.08 475037 5432036 545+042 552 +0.45
PAH >0.05 >0.05 <0.05 <0.05 >0.05 >0.05 <0.05 <0.05

e GXTIR A LA ) P<<0.05; S LA, AP<0.05; 53 hi s flia] g, AP<0.05; 5 p38 MAPK-IN-1 4 L3 ,"P<0.05

F 2 5 HRBUMGERAE R F K 3 (ng/L)

241 n TNF-« IL-18 IL-6 IL-10
(PRI 10 143.51 £ 17.26° 61.75+7.94° 180.39 + 21.40° 284.36 +31.16"
RIETE K| 10 93.05 + 10.14™ 4348 +5.12 114.59 + 13.82" 726.49 + 86.91"*
p38 MAPK-IN-1 2 10 89.86 +9.78"2 4507 + 536" 119.01 + 10.59™2 744.13 +95.84"2
A H 10 57.01 +7.53"44% 30.25 + 3.89"4A% 68.36 + 7.75"A% 1071.34 £ 95.76"24%
popiEic| 10 21.96 + 3.87 17.14 + 3.02 40.52 +5.76 1348.71 £ 151.02
PAH <0.05 <0.05 <0.05 <0.05

T SRR LA, " P<0.05; SR [hAS, “P<0.05; 5 R R4 Lh4F, 4P<0.05; 5 p38 MAPK-IN-1 £H Hk4%, P<<0.05
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p38 MAPK-IN-1 {597, 25 & I Hi 578 . p38 MAPK-
IN-1 38975 R BB IR & 2T 5635 21 e S5 R IR e iz, 2
B R AT L 47 Sh AR 1 52 BRAS 1 0 2 0% R A S
JE VS T A AN T B A L A AT RO T R A e 1A
ARSI 25 W XL 3 19 B 248 5, I R 1 7E
IR TT 28 KB Gy & ok A8 v 2 DU AR AR AL T4 8 5 Y
BRACIR B8, AT 45 5 R B A K AR E KT
W B p38 MAPK-IN-1 4, B hr B &
p38 MAPK-IN-1 JASF X HLASI AR FEHAR . Heoh , AF
FERTEAS T IR RAT RISy, ABMA L5l p3s
MAPK-IN-1 J897 )5 , KBRS RWR I R ITF43BH b FEAIG,
P A 2 I AR T R s p38 MAPK-IN-1 4,
PR W BRI A p38 MAPK-IN-1 {577 g W] i ik 3%
FRIBIET RIGARIER . HE—2BATHRET O LR Y (00
S AR, e PRI 2H K SRR DG T R A= Tl R A
WK, RORET LA B8 p38 MAPK-IN-1 4,5
Dai SRR 45 RAT . X2 IR TSRS A
p38 MAPK-IN-1 &7 A7 Bl T2 XU OG5y R B i 45 iy 18
52, R BEAEE A p38 MAPK-IN-1 HFZE KRR Y
R RIGTT BEAL T4

ARG E— 2RV T PSR A p38 MAPK -
IN-1 YA 2 KU OCT R AR FIBLE, DU 3 sa s
HK4A p38 MAPK-IN-1 FHFilfi REEHEBE SEAE . AH A
FEAEH  TL-1B . IL-6 \ TNF—o 2542 48 IR T2 2 K 56
G B0 Y S PR, BE TS R A, DA TR O A
W, S ECE R R B R AR, Uttra ZEUIF 5T 2 I, A
IL-1B .IL-6 NF-«kB . TNF—o 254 48 B Y 7K - Frd fin
IL-4 IL-10 SEHLRA FKF, A BT e 28 )G ¢
THAEMR . ARFIELE R AL, BB p38 MAPK-
IN-1 897 )5 KBl TNF-o . I—6- TL— 1B 7K FAIK FA5 AU 21
BB 8 8 TIE A 2 JRT it TL=10 7K i T4 0 4 i B
RTFERE A, X UL I BB 5 p38 MAPK-IN-1 4
J7 A BT I SE RN, bR AR I SR B A p38
MAPK-IN=1 XFZRWE I R IR Y7 R FH T BE 2 1 17
il 9 i SN BRI o 6 A5 e RS A A E 4 i 48 4 Y
I BRI I ThT 5 v PR PE IR SR -2 1R IAR L, FLRE
A KA B ZT 245 20 B R T i 47) i 2R 00200 AT 0 il 12
K+ TNF-o IL-6 . IL-1B AR, $&EHTRA I IL-10
IV, TS Bl 1B P A R o 5 9 B I, 2% fif I PR AE
Ko Kanashiro ZF2WF5Y K& BE, 161k p38 MAPK A i 41
il 5 B 22 T A2 1 5 v MR AN IR  AHOCIF T4
Tl MAPK {5538 % 7 A 240 1 2 WU 56 4 B R
9 B G TT BEIR B9AE FHT, p38 MAPK-IN-1 /& p38
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MAPK F9 587 2 = R B A il 0], A Fp2 s B A
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