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# OE:. B SIS EXE R (cancer-induced bone pain, CIBP) KREURIEFIMIE] . 3k 5k Im MW 2 51
Bt SD KRR CIBP A5 4, AR 32 3 4R RZEIEREEE 7 RITUR ip I, . SRk EIARIE G, TP ARSI ip
SRR, BN Td, SRR BIEIES R RE G B RE RS R 510 0.5. 1. 24 4 6 8. 24 h iR
B UBRR R ME 5 #R R 1E,  Western blotting Al 22 22 J5I80E 1 28 FR (mitogen-activated protein kinases, MAPKs) #HI¢E
F K F L, ELISA RS T A RN K-18 (nterleukin-18, IL-1B)+ JHYEIRIEH T -0 (TNF tumor necrosis
factor-alpha, TNF-a). FiZ40E 1L H (monocyte chemoat tractant protein, MCP-1) HI& . &R KREW S, HAIL
REMHGERAE . HURRERE R RC (P<0.01); FLUEMERT S, RROBIWERE. VUSRI T &, IR,
RMEM S (P<0.05. 0.01); BARAZJE, USRI ipJa 6 h BT, )5 1EMZISRmTs; (B4 206 B AR KRR
BT (P>0.05). Western blotting 45 R iR, BEAYZH K FUE#E MAPKs AHCHE A ISR (P<0.05); #FIEER
AT K RUE B IR R = R 88 (c-Jun N-terminal kinases, JNK). p38 B HRIF L&, 1M p-ERK & HIRIE R WL
BZER (P>0.05). ELISA 45 ER, BAH KRGS TNF-o. IL-1p. MCP-1 & EHEHE (P<0.05), EiERALDE
HIMHIFRN (P<0.05). &5 EIE R B E T T HE MAPKs {5 5B <E A (INK. p38) HIiEfL, I/ b4ifuA
TR, M RAE M CIBP IEF .
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Analgesic mechanism of cinobufagin in rats with bone cancer pain
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Abstract: Objective To investigate the analgesic mechanism of cinobufagin in rats with bone cancer pain. Methods Female SD
rats meeting the conditions of pain threshold were selected to construct cancer-induced bone pain (CIBP) model. On the 7th day after
modeling, the sham group and the model group were administrated by saline, while the treatment groups were administrated with the
low, medium and high concentrations of cinobufagin for consecutive 7 d. The pain behavior (mechanical withdrawal threshold and
thermal pain threshold) was tested before modeling and after modeling, and single injection of cinobufagin after 0.5, 1, 2, 4, 6, 8 and
24 h at the first day. The expression of MAPKSs protein was detected by Western Blotting, and the content of spinal cytokines (IL-1f,
TNF-0, MCP-1) was detected by ELISA. Results The mechanical pain threshold and thermal pain threshold were significantly
decreased in the model group, compared with the sham group (P < 0.01). After injected with cinobufagin, the pain threshold

increased with a certain concentration dependence (P < 0.05, 0.01). After a single dose, the effect of cinobufagin was the strongest at
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6 h after intraperitoneal injection, and then gradually decreased. However, cinobufagin had no effect on the pain threshold of normal

rats (P > 0.05). Protein levels of MAPKs were increased in the model group, while the levels of JNK and p38 were decreased in the
cinobufagin group (P < 0.05), while had no effect on the levels of p-ERK (P > 0.05). ELISA results showed that cinobufagin

significantly decreased the content of cytokines in the spinal cord, when compared with the model group (P < 0.05). Conclusion

Cinobufagin can inhibit the expression of MAPKs proteins in the spinal cord of the rat model with bone cancer pain, ultimately

decrease the content of IL-1p, TNF-a, and MCP-1 to alleviate the pain during the process of cancer pain.

Key words: cinobufagin; CIBP; analgesia; MAPKs; mechanical pain; thermal pain; cytokines
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Z NE¥EJE (cancer-induced bone pain, CIBP) [,
CIBP =4 2252 i T e 2H 208 0 1 8L 1) A Je B8
ST AR IUE T N 5K, TR I B —Fh g% ik
P AP, IR RS SR,
Al Je A Tt 4, ™ B R AR T R =) B
RIGE AR TS, CIBP EHCAATH 238 %7E
() —AMe FER) 3, % T CIBP F TR 5w o AR 15t
NEEE, HET, KK ST CIBP [¥R)T 7R
%, {HHATREITEEANRE R R B H R, I
O T AR E A 2 A B R EIER, T
A G5 v [ 2 ST R R 1) 977 ¥ R R FOR
BEERER, £iEZ (cinobufagin) Uik El S 4
H A6 DRI e B P S e S5 9 4 B 48 I T R 7K
PRSI, RTRE A RO I, BATER
R RIS R AR S, R EZH A A
WESEAEE AT DL BRI 2H 2 CD3/4/8 2 4H
Jfi POMC/B-END/u-OR HH A5 538 5 389 hn bl F 52 44
e, s KRR S AIERIME, KIERHH
BUBIERAU, mi AR BUR IR — 0 W 22 3 1 1
REREAMH] CIBP K BRUEBEAH G R L 7R, (H
BHARAEFANLHIEANTE RE, A UREAE T AR -,
E— DR NI FE A 2R R B A AL o
1 #MR5EHEE
1.1 FEMHE

326 K BT LB BB AL T~ 26.0~32.0 g+ #4
BIEAL T 14.0~19.0 s ] SPF @it SD KR, 14
i 160~180 g, FH =l K5 P2 24 g S 54 Hh O
Peft, SLIFYVFIES SCXK (56D 2017-0061.
Walker-256 . B3 20 A i — 09 K 2 1% 2 B [ 5K Hp =
245 B R 2 25 B R R = s AR A, (R
T80 CUkFirh. HIEZEME, <REESEZ
WA IR AW, T E 25T 234020274,

ik 10 mL/3¢, F=andtts 161207-1.

/INBR BT B-actin (42 000D, I IH -7 A44 T
FEARAT], $85 BM0627, #it'5 BST17374212;
B4 ERK (42 000/44 000), Cell signaling 22 7],
145 4695, #IL5 14; S BB p-ERK (42 000/44 000),
Cell signaling AW, B85 4370, fits 17; %RZht
p-JNK (1183, 50 000), Abcam A 7], 5 Ab47337,
fit'5 GR297606-4; #ZH1 INK (40 000~45 000+
50 000~55 000), X —JELEVFEARAIRAF,
5 10023-1-ap, L5 00070315; R HPL p-p3s
(40 000>, Thermo ~FH], iS5 Ma5-15218, #t5
UE2771694; Pt p38 (38 000~42 000), il =
[EEMBEARARAA, 85 66234-1-ig, b5
00054597, IL-1p BGEK 2 N e ol &, TR
E-EL-R0012¢, #t'5 YDVNNNDYDX; MCP-1 fif§k
o 2R B s XA &, $% 5 E-EL-R0633c, #it's
NLFBNNDNYR; TNF-o. P B G 28 W Bl s 1877 &
175 E-EL-R0019c, #t'5 3YJQ4THSIK, T i
DRSS R E R R A F]

12 BREBIREE%E

BUOMEPE SN B, (IR B 60~80 g, HI =k K2l
PR SR A DR, SEIR S VFRTIE S SCXK
(58> 2017-0061) ip FLMEHE Walker256 ZHiffl 0.5 mL
CZRBRIKE N 4X107/mL), RIS 7 RULEEK,
PLTEH PBS (0.01 mol/L) =¥ 4iiE 3 ¥k, i i
B, MIRIKEIHEE 4X10° A/ mL, BTk &
M. KR (EFRE 160~200 g) JFREE S5, ANEME &
TRBEIES, &R MRS FEA M5 B ik K
K, FRREEBAEIem V0, RERE, fERES
R 0.5~1em P& LA | mLEFS 284 LEAH
BRIl BERs, frE B e AN, A
RN 8 Walker256 41237 0.01 mL Z22E AN
BRERE, G AW E S AL, W
MEEGO, RMeETbrEEREEG0, B
PRERAE W22 SOk 7 iR o R TFARLR A R RE 1)
T3 B R s S A B 1K K 1Y) Walker256 20
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Mo EMERAR. H EIREEERR B H]: S
MM R TR IR B ik, R R R 5 4R
FERKZ 3 0 MR RS RIS, 1D 1 MRS
REMRIRE, KRMAZEN S mLke.
1.4 KERITHZFRN
141 KEMUIRAT AR 20 TG AR A
i B AR I % 2H K B e A S TR R - K KBS
BTy, =i (241D C, MUt is
BCRH IITC von Frey 2391 5, ¥ KR ETEA
Wk BRI A LB P, 38— B )5 K B 22 i
J& » ¥4 von Frey 2391 MHRER 7 BIHIIBOR BR A2 45 )5 2
JEI A R R I, B R BR A 2 B, IR KRR
MU B . & R KRIE 3 %k, BCEME, #l
J& 2 RAN[E AT RS 9 10 mins
142 KEAJEIT RN 20 TG, afis
B RAS I -2 BR A A 5 e AR I . KR AT %2
g, =R (2211 C, HJEREILEBCR AR S
PR KR E TR B A M T
P it = S N 1K SN -5 ) S S 1 |
HRG KRR A S R A o R IR, 51 R BR 46 TUR
o7 ) R K BR A5 T AR U o A S B0 AR 40 7 30 Sz 56 4%
SRR BB P Y E N 35%, AR ORRINE 3 WK, B
SEYIE, 2 YRIEIRE 10 mine 9y 1B K B AAER S 2 15
W E S L B 1) 52 A 20 s
1.5 Western bloting £ K R &#E MAPK 55
BEEXERNRIE

RERIE S, 0K EBUR IR L4-6 B #fis g,
Y LA RS BT B R .95 Cim IR

10 min 8 K3, HIRHR, FRESERUE, 4R
W, HLIKTERUGE AP IR, BT UK EIFIR IR,
SERUG WK PVDF R IE T8 5% 2R W i
EPRSWTTIEE, 4 CHR. FUARRIKE N
B-actin: 1 :200; ERK. p-ERK. p38. p-p38. JNK.
p-JNK 4 1 : 1000, TBST ¥t¥ PVDF i 5~6 i,
A5 PVDF B T 9B, T 37 CHRIK
7E% 2 h, TBST ¥t PVDF fiX 5~6 . # ECL
TR HH P 3 e R ) A )3 S P BV T S AR R
&, T PVDF R BB, H 3B 210 5 6 5 T
ERIRMIRYW, 5 DAREERE, 7F Bioshine Chemi
Q4800 mini ¥ KB RGP &R . &IEH
BandScan ¥ 73 T K FEAE 3% B 2% A« B-actin.
ERK. p-ERK. p38. p-p38: 200 mA, 90 min; JNK.
p-JNK: 200 mA, 120 min.
1.6 ELISA &M XXM EFRIAER

ShifE 1d, KREMREEE, UK B L4-6 Bt
BHE, SIRIGEOEETE . % ELISA WA & ik
W3R4T S R MR T TNF-0i IL-1B MCP-1 A o
1.7 itF4aE

izl SPSS 19.0 B AFAT G AT b EE . T
BRRLL Y 5 RER. RATZE S CAREENE
TR T SRR AT PZELIR] B L
B8, J72E5FF LSD VAT T, TTEATER, H
Dunnett T3 13475047 .

2.1 BEBAREBITAZETWL

FH R B FIE BT R 0 KD EEE 26 2+
5. 7 RUSHIN A A5 5 TR B A LB -5 A R E
BFRHASKRA . A5 BV B E -5 #JR R
HZERLG T FE X (P>0.05); WAL KRAL
Je B IM LR BRI S AR B I AR T A e, 2
FHSGIF R (P<0.05). ZRLE 1. 2.

X IAAM L, RFARANUIE R E -5 A R
HERLG I FE XL (P>0.05); ST ARHME,

#z1 XRE. AEEAERENTL (X£5,n=10)
Table 1 Changes of thermal pain threshold of each limb in rats (x £ s, n =10)

. KR 7 J5 T 3 R /s KR A 5 T AR B 1 /s

HOKR F2R HS5K HTR EPN 2R HS5K HTR
BFEAR 1602+£1.92 16121199 1621+1.57 15791162 15781182 1625+1.87 16.01+1.62 16.06+1.59
BB 16.12+1.56  13.13£1.01  1049+1.23%  6.89+£1.03% 16171145 1598+132 15.76+1.54 16.12+0.89

54 ) S I e Le . #P<<0.05

#P < 0.05 vs right limbs at the same time
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*x2 KREAZ. AERIEERNENENL (X£s5,n=10)
Table 2 Changes of mechanical pain threshold of each limb in rats (x £ s, n =10)
5 KB ZE Ja U R g N ENEY IR TR =S
EP B2 R ERDN BTR ENPR B2R ERDN ENIN
FAR 2890+230 27.954+2.01 2820+1.90 28.56+2.05 2845+1.96 2821+2.12 2854+1.83 27.89+1.95
BERY 29.06+1.89 2582+1.30 21.89+1.89% 16.07+1.54% 28.90+1.99 27.95+1.42 2698+1.90 26.12+1.64

54 5 BRI R LR #P<<0.05

#P < 0.05 vs right limbs at the same time
TR N S5 RIFAEHL I B 18 -5 FA 0 18 5 3% %
i, ZRAHESR L (P<0.05). R NE 3.
22 EHEFSHEERNBEBRARAEHES
W S E R 20

RO 4 2H K BR AT R B S LR BRI, AT
FHRBIHBRELHEZR (P>0.05); H5HEFAR
YA EL, I AR A TR 20 5 A 2 VR B AH 1 VR IR
1B 5 UM B R FEAC, ZRB RS E
(P<<0.05. 0.0D). HEFARAMEL, BFA 115
FOGEIREE) A B E -5 U R G B 5 A2 A
(P>0.05), SHAIZAMEL, A25)5E0ERSIKE
(& ™ m) AR BB -5 LR B s A 4 T
&, ZRBEASI Y E X (P<0.05. 0.01). 4
BWE 4, 5,

23 BGESHEERMEEBARBBERESH
REAERE A

R 8 2 29 S5 A 2 6o B e o K R AR B S
MUBRIR BB AT s s 5, B mIR I RIE R
ST B PR 555 i o) B e A A B AR I 5 AT R
TE IR o 7B R RIS 5 2 7 RITUG ip 1R
VRS, FEER TSGR 0.5 1. 24 4. 6. 8.
24 h PRSI - 2H KRR 0 R R S UOR BRI E . 5
BT ARAALL, A2 K BRI R (E -5 0 LR R
B, ZRRARENGIHE X (P<0.0D);
BT AR+ S 22 20 0 FA8 B(E -5 AU BRE SR T
RAKRWHEZER (P>0.05. SHEBHAME, F
DAARIES R TE, (RS 0.5 h P, ARaE R4 K
B P A R0 155 WG 0 A e A 28 2 o L B S T v

*3 EREEEARABHESTHBEHENEZL (X£s,n=12)

Table 3 Changes of thermal pain threshold and mechanical pain threshold of rats after modeling (x + s, n =12)

a5 K BRC S J e R B /s KR 5 U 1 (g
EAPN DS EEPN FTR EAPN F2KR EREPN EDN
X 1634+£1.87 15741178 1587+1.61 1622+1.69 29.40+2.01 2842+1.34 27.61+2.06 28.1242.11
BFEAR 16.02£1.92 16.12+1.99 16211157 1579+£1.62 28.90+£230 27.95+2.01 2820190 28.56+2.05
B 16.12+1.56  13.13+1.01  1049+£1.23%  6.89+£1.03% 29.06+=1.89 2582+1.30 21.89%+1.89% 16.0741.54%

S5EFARAF AL #P<0.05

#P < 0.05 vs Sham group at the same time

R4 EEOESHEERNEERARABHENTME (X£s,n=12)
Table 4 Effect of cinobufagin on thermal pain threshold of CIBP rats (x £ s, n=12)

BRI e I AR B s

R 0 K R 2 K GRS S R R T R EHEFEOR W I3K
BFR 16.32+1.92 16.12+1.99 15.89+1.57 15874162  16.03+1.49 15.88+1.75
Y 16.12+1.56 13.13+£1.01%  1049+£1.23%  6.89+1.03"  578+0.90%  540+1.45"
BFER+EWER 1589+1.89 15.79+1.96 16.32+1.54 16.16+1.61 15.774+1.39 16.12+£1.63
ICHI R EE R 16.03+1.91 13.15+1.00 10.59+1.13 7.4941.32 7.79+0.98" 8.54+1.01"
R AR R 16.03+1.91 13.15+1.00 10.59+1.13 7.4941.32 8.34+0.89" 9.21+1.24"
AT AR 16.03+1.91 13.15+1.00 10.59+1.13 7.4941.32 8.89+0.95™  10.56+1.59™

SEFARAFRNMLE: #P<0.01; HSEAAFRNFLE: "P<0.05 "P<0.01

#P <0.01 vs Sham group at the same time; "P < 0.05 P < 0.01 vs model group at the same time



- 3738 - ¢ $# Chinese Traditional and Herbal Drugs 3£ 51 % 2 143 202057 A
RS5 EEFHEERNSEBEABRINMESENSW (xt5,n=12)
Table S Effect of cinobufagin on mechanical pain threshold of CIBP rats (x £ s, n =12)
5 H 2K B S SR U B 1 /g

W OR IR 2R GRS S R IEREE 7 R R 9 R IEREEE 13K
(EERZN 28.90+230  27.54£2.01 28.20+1.90 28.34+2.05 27.69%2.16 28.19%1.51
Y 20.06+1.89  25.82+1.30"  21.89%+1.89%  16.07£1.54"  1521+£1.82%  13.03+1.59%
TBFAR+4EIEER 28.3242.01 28.12+1.98 27.34+1.89 28.01+2.03 28.34%2.10 27.53+£1.49
(Sl 29.64£1.91  2596%1.33 22.51£1.69 17.71£1.45 18.12+1.53 19.99+1.49"
AR R 29.64£1.91  2596%1.33 22.51£1.69 17.71£1.45 18.54+1.45" 21.09+1.35"
T A R 29.64£1.91  2596%1.33 22.51£1.69 17.71£1.45 19.04£1.61"  22.90+1.59"

ST AR E L #P<0.01; SHAAER L. "P<0.05

P<<0.01

#P <0.01 vs Sham group at the same time; "P < 0.05 P <0.01 vs model group at the same time

(P>0.05); fEESEMI 1. 2. 4. 6. 8. 24h W,
s 22 A0 KRR 11 FA8 BRI 5 AU R0 B 2 4
BItE, ZRBAHEZEMNGFE L (P<0.05.
0.01); H AR ZAE B KE SR 0 6 h 1R FH A 2 w04
M E/E B IRTS . ERAE 6. T,
24 HEZRXERBAREE MAPK 55188 4HE
XEATIENEN

K H] Western blotting frilli#E4L2525 7 d Ja 541
KB L4-6 BUABETH MAPKs (5 5B B AH G R (1R IA

%6

50, SRFAREALL, BEL K REHET p-INK,
p-p38. p-ERK EAMKIEE 1, ZRAH G
B (P<0.05). SHRIAMLL, HEiERY ip i
FRIESE, KERBEBET p-INK. p-p38 R HMERIL
N (P<<0.05), 1 p-ERK & A KIFIA R WL &
ZR (P>0.05). ZRAE 1,
25 IERNEREBEARSEPHEXEBETFE
v OR=AN

BT dJa, RICKRIERAT N R g

BRI EEZNERBARRBRENEE (xts,n=5)

Table 6 A single dosages of cinobufagin on thermal pain threshold of CIBP rats (x = s, n=35)

FAK R AR R E s

R

BFAR+EIER 28.3242.01 28.01+£2.03 27.86+0.53 26.85+0.41
29.644+1.91 17.71+1.45

S

16.90+0.17

27.0540.11

27.8410.21

15 - M ST A 3 ]
EADN HTKR
0.50h 1.00 h 2.00h 4.00h 6.00 h 8.00 h 24.00 h
BFEAR 16.324+1.92 1587£1.62 16.10£0.57 16.57£0.47 16.09£0.17 16.21£0.33 1575£0.37 16.12£0.47 16.03+1.49
it 16.12£1.56 6.89+1.03* 7.35+0.15% 6.87+£0.05% 6.38+0.23"% 6.01£0.04" 6.67£0.31% 6.25+0.34"% 5.78+0.90*
BFEAR+HEIER 15894189 16.16+1.61 15.85+0.07 15.89+0.61 15954+0.09 16.124+0.12 15671051 15854023 16.25+0.35
i 16.03£1.91 7.49+132 6.70£0.28 8.12+0.16" 9.13+0.11" 12.95£0.09" 13.62+0.24 10.93£0.19™ 6.21£0.95"
S5E\RFARAFSRILLE: #P<0.01; HEAMHFERRELE: "P<0.05 "P<0.01
#P <0.01 vs to Sham group at the same time; “P <0.05 **P <0.01 vs model group at the same time
Fx7 BICEHHMEERMEERBABRNMRESENZN (Xxts,n=5)
Table 7 A single dosages of cinobufagin on mechanical pain threshold of CIBP rats (x £ s, n=5)
B AR R B B/ g
4151 - i SR U 2 5 I ]
FOK NN
0.50h 1.00 h 2.00h 4.00 h 6.00 h 8.00h 24.00 h
BFEA 28.90+2.30 28.34+2.05 28.00+0.57 27.72+0.38 27224046 26221046 2690+0.16 27.80£0.30 27.69+2.16

29.06+1.89 16.07£1.54% 16.23£1.06% 15.4410.49% 14.9940.30% 14.3240.47% 15.52£0.39% 15.99£0.02% 15.21+0.94%
26.92+0.46 26.301+0.41
18.10£0.16™ 19.5440.47 22.8040.30" 24.06+£0.11"" 20.45+0.47" 18.2140.59"

28.34+2.10

S5|\FARLAFMEE: #*P<0.01; SHEEYEELE: "P<0.05

P<0.01

#P <0.01 vs Sham group at the same time; "P < 0.05 P < 0.01 vs model group at the same time
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TR BB s ALK BRI L, 87 20 K B B o R S 4 L R T
INK 54000 TNF-a. IL-1B. MCP-1 ik & i, 254
— — — ) (00 N AN L
BAESGHHEN (P<0.05); SEMAMLIL, £
PINK | o cmm— — 50 000 i 20 KR A #EH TNF-a. IL-1B MCP-1 & &1
PR, ZRBEAEgIMEE X (P<0.05). 4550
p38 e ——— 40 000 K2,
p-p38 L e — —— 40 000
144 000 *
A _.,'i 42000 ——
I 44 000
P-ERK 88 42000
B-actin |'I I mwenm oS |4z 000 .
1.0
ik 800~ #
£ % 600-
& <
iy a I
& dl 4001
I
iﬁ

R
SEFARMALE: *P<0.05 #P<0.01 ; SER4ILLE: *P<0.05
#P<0.05 *P<0.01vs Sham group; “P < 0.05 vs model group
1 EEZMNBERARED MAPK FSRIEEXER

FTIEHEMW (Xts,n=06)
Fig. 1
related to MAPK signaling pathway in spinal cord on CIBP

BFAR B

Effect of cinobufagin on expression of proteins

rats (Xt s,n=20)

WE B, K EHCESE, WS, KA ELISA
AT P IR TR, SR 2h SRR, 5T

4t MCP-1/(ng'g™")
=

EFA e
H5EFARELE: *P<0.05; HHBALLE: "P<0.05
#P < 0.05 vs Sham group; *P < 0.05 vs model group

B2 eSS B ARA R I M T RN
(xxs,n=10)
Fig. 2 Effect of cinobufagin on expression of cytokines in
spinal cord in each CIBP group (x £ s, n=10)
3 Wig

KB I SRIR A FEIE S, CIBP KA & i T
67 He 38 B0 o B AL 2L IR A R e 4 R
TS S A 22 £ YE 9 B G AL P 51214, CIBP
FIMLHIEEER 0% R R e 2 W], {E CIBP
P ids KRR A S BRA AL R 5 At IR A (i
VRO SOETERR) ARE, XS
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T A YRR

MAPKs JEE/EREAMMER. HE. A
TSR R R E SR, RIFSMIRRK
R ES AT, fEMRAAM 5, MAPKs R
B A BER AL KT US), MAPKSs {5 5 8 B B e
AT LA T 40 M PR 5 (1) G, T R R - LA TR R
RGP ARG EEY)R, 2B E RGA
HHRX A 48 28 G TR RE BSOS R DG BRI 77, ] R A
I 55 LB O o rh 4 M BR 7 TNF-a0 AT RS
AT AR ER A Ik 22 366 o 45 [ e 1 FH Bl B i ke
TG LAYE AR EN ARG, ST, Aeil
A SR FAIA A ) MAPK F1EE 40 C (protein
kinase C, PKC) FH A 5 18 B8 4 K5 57 Fu % R 1) JA
AR S F @ 8 (transient receptor potential
vanilloid 1, TRPV1) ik, Hhnzsmt ™", @
T, WEREAEES (MCP-1, XFk CCL2),
5%k CCR2 456 o Wad /MR, A p38
MAPK H5E FIEER AL, P 4R 1 (40 TNF-a.
IL-1B.IL-6 1 IL-18 %), Mg & it 2, HH TNF-a
SR sz ) SR T o 2 s A BT CCL2, Gtk
JE T 246, TEPIR I R AR R e v o5 A B A7 021,
MAPKs ZKRA 3 NFER G AfIAME 5K
1 A1 2 C(extracellular signal-regulated kinase 1/2,
ERK1/2).p38. c-jun 24 =K Ui i ( c-Jun N-terminal
kinases, JNK). 1, p38 & BRI K 3 2L
FKIAE/DM R0, INK 8 H Btk 3= 2 &
TR A, 1 ERK 2 3 B ER A 2N
b, ER R R AN A 5 R
I B B R R S 4R ) . A b R 2 TR R IR
IR BT A R IR E ZE R, PR T —
fitbus . BURRSCR B EM R WA, WS,
ISR, mR b, HRIE R E A TR YT S A
IR, GOfPRE . . M A H S ik
Gb, IEHVETERG . MR BRI s SOR)
PRI . HALZ RO AR 2, A il
K MRS MEIRTE RIS BRI,
BRI S By o Hepu s AV BUR AR F IR AN 5K
IR r e B O SIS R A3 A D A MR T
B3 s MRS 25 7 A 29 50% L EoNK 12
KRRy, ZERsr BA —E MERIEH, HHAE
FARLEAT 533k — 2D 7224 . BiF FUE SE e 25 mT DA
il Jieb e 24 PR /D o 2H AR 28 e B AR Tl 23 5 HLE 43
JEALE],  HAPNE SR BRI AR H e A re il 1

F B B 1T 3R B A0 JE BTS2 AR B0 40 74 R 1) DY
MrERRIFTAEY (NAL-MD BHIT, IR RS R 1)
BRI FH ER A JE T AR ARRR IR S AR BT S TR
FEZH AT, O 2R AIE S AR 25 AT Ik 1 0 20 P R 1)
EREORALHE p-AHERL (B-END) BRI, 30t
1 R R Ry SR R AR PR (POMC) HRIA
ki 5 B-END (AR, MG HN B-END 5 p-fif
SARLERIRAS . LGRS B L2 R A S NE B
1 FE-10,

ARSEER T, 8 K B AR 5 A 0] A R A
SN RE I E L, R I CIBP R K LA H B
B, TURZRIERTRUG, el RS
PR R R RE . B S, dETEIRG Y. 1ES:
RO KPR LRI, R IR R I B AR R
AWBEAATNE, IREEHOK, (BB, MUs8EsL
B3 FH =ik B RIS 2, FRIRGG 2GR 6 h 4RI
RIERIEH o, B S EmAE R E RS 7E1R
FARAFFLUEIERE, RIEIEZRHETFARAKX
BURBIE TSR, MR v, RiERIF ARt
EH KRR RE. AT AREAECE SR, &
DIBLALH H MAPKSs #&AH 8 H FIRIAKFEBE T
AR TR0, i R ip HedE RIESERUE, KR
BHHEF p-INK. p-p38 FHMKIEE T, M p-ERK
RAMFER NP EZS . fbE L EERTRE
T HHEBE MAPKs {55 BEEFXE A (INK.
p38) [IEAY, I8/ 4 M BH R, AT 98 HR X
W AE R FE 2% CIBP HI1EF
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