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W E: IS 2 RN ECR BB AR & (knee osteoarthritis, KOA) IRIVAYT 1EH XIETENL
) o SR FH AR O s A S T 2 R 7K B, KOA SR, 43 R4 L )2 22 IR ren ) 5 4 (40, 80 mg/kg)
R FEREAA (20 mg/kg), FIEEHR 12 A KB NERTARL, R8T 4 SRR SCHR bR 0L . 45
BRI, SHRANLE, S22, mflEEARRIUETS LB ST R TR (P<0.05, P<0.01) , #l
W 45 A S5 ) {H (mechanical withdrawal threshold, MWT) & #4445 /& [ 578 4k 3] (thermal withdrawal latency,
TWL) BR8N (P<0.01), KATHEHIUREILASREE, Markin 1743 BIEFEC (P<0.05, P<0.01); ik
WEERIFEENA (cartilage oligomeric matrix protein, COMP). M{FIZ [ JE C Kk (C-terminal peptide
of type I collagen, CTX-1) & & & %77 i 2t & B2 55 FI -3 (Caspase-3) . B itk [2 41 ffd & -2

(B-lymphoblastoma-2, Bel-2) #3% X K [4 (Bcl-2 associated X protein, Bax) mRNA ik W] & R & (P<0.05,
P<0.01), #4535 (osteocalcin, OCN) F & K HTHCE 44! Bel-2 mRNA FiE W8 s (P<0.05, P<0.01),
KT TR R R AFE El T--a (tumor necrosis factor-a, TNF-a). 4218 (interleukin-18, IL-14). IL-6
i ORI R R 22 24 LS AL B 1 1 p38  (phosphorylated mitogen-activated protein kinase p38,
p-p38 MAPK). MR A%IK F-xB p65 (phosphorylated nuclear factor-«B p65, p-NF-xB p65) 2 [R5 &
PR (P<0.05, P<0.01). WIRLEREH, FHSZ RTINSO KOA BARITIER, HAH 5%
AR HURT RANH] MAPK/NF-«B 15 S8 B S S0 R 5%
K Fr2pE R T 2R R DML T B 5 Sl BT &
&3R5 R932 SCERAR IR A
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Abstract: This study aimed to investigate the therapeutic effect and potential mechanism of Salvia miltiorrhiza
polysaccharide (SMP) on sodium iodoacetate-induced knee osteoarthritis (KOA) rats. The rat model of KOA was
induced by injecting sodium iodoacetate into the knee joint. The rats were divided into a model group, low-dose
and high-dose SMP groups (40 and 80 mg/kg), and a celecoxib group (20 mg/kg). Additionally, another 12 rats
were selected as the sham operation group. Changes in relevant indexes were assessed after four weeks of
continuous intervention. The results indicated that compared to the model group, rats in both low-dose and
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high-dose SMP groups exhibited a significant decrease in paw pressure score and gait score (P<0.05, P<0.01).
Additionally, mechanical withdrawal threshold (MWT) and thermal withdrawal latency (TWL) were significantly
increased (P<0.01). The study also found that the pathological morphology of articular cartilage improved, as
evidenced by a significant decrease in the Markin score (P<0.05, P<0.01). Furthermore, levels of cartilage
oligomeric matrix protein (COMP) and C-terminal peptide of type I collagen (CTX-I) in serum, as well as mRNA
expressions of Caspase-3 and B-lymphoblastoma-2 (Bcl-2) associated X protein (Bax) in articular cartilage were
significantly decreased (P<0.05, P<0.01). On the other hand, osteocalcin (OCN) content in serum and Bcl-2
mRNA expression in articular cartilage were significantly increased (P<0.05, P<0.01). Moreover, the study
observed a significant decrease in the levels of tumor necrosis factor-a (TNF-a), interleukin-14 (IL-15), and IL-6
in synovial fluid, along with reduced expressions of phosphorylated mitogen-activated protein kinase p38 (p-p38
MAPK) and phosphorylated nuclear factor-«B p65 (p-NF-«xB p65) in articular cartilage (P<0.05, P<0.01). These
results indicated that SMP had a therapeutic effect on sodium iodoacetate-induced KOA in rats. This effect was
achieved through the improvement of bone metabolism, anti-apoptotic properties, and the inhibition of
inflammation via the MAPK/NF-«xB signaling pathway.

Key words: Salvia miltiorrhiza polysaccharide; bone metabolism; apoptosis; mitogen-activated protein

kinase/nuclear factor-«xB signaling pathway; knee osteoarthritis

RE ST % (knee osteoarthritis, KOA) & WLT &4 ANBE, 1 N—FiB MR
TRAS, HAE AR A BE R K R0 LU A 22.9%, FLRE % R S AL HERE R, {3 KOA
RFRBBE FTHEHAR0, LW RIMRAE . BHIE. DIRZELE . AT R & KOA 1)
BAVREAE, 46T FBOCTT AT . ThRERRAS S OGTTEAEIR , nf £ 38 A 0l o i Bl ™ B 50
&G R I R AP, AR SRR 2 B SR 2T IR L T KOA AT,
EATEST 2 IR AR KEEZ I, SRS IR RR YT 258 1E JE i .

KOA MR WRALEIZ I, BARUFE R BB H STk RER NSRS 5T
KOA IR B RePls Wi e B, AR T4y 2 R W] 3N DG Rl S R 0 3R IR i
JORAFEREIGE, MTfEdE KOA MIRA . KIE, s CBchiaTT KOA B TESLH.
R AR A R R AR A I ORI, AR AR SR, LT R 5 AT T 2 i
WHRSIIBIN, {f KOA MR mRE), 222 JF 54k & F3E (mitogen-activated protein
kinase, MAPK) /#%[X¥-kB (nuclear factor-«B, NF-xB) {5 5@ T 1 40 MM, BEWSTH
R R FE R T--a (tumor necrosis factor-a, TNF-a). 404 %-14 Cinterleukin-18, IL-18)
JeIL-6 55 RER 18 i, (RECE PR 1B1K L KOA HEfE, T MAPK/NF-«B 551l
B TR SO0 S B B DT TR . R AR DG P (1A R O,

25097 KOA AR BROA, TR, ARRME, CHONIES R KOA JRITH
R, PSS, AEGTE, BT (MRARZ), FEP= e, %R,
VU125, NISTERHEYT S (Salvia miltiorrhiza Bge.) [FTF1AR S MR 2E,  ELA e LS 98
EOBREL BZ I TG TR FES I B B NP R A PSR
WA R 2R WEFR IS, FH R B @ A AR A S 8 -1/ 2 A K
TIEHE, I KOA BAUK R PCH A 8B, FE T RAE. FHSEIA A E M
il Toll K244 4/NF-xB {5 5 BB AH G (I3RIL, A 4R TR URk D, 2T R #5203 KOA
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KRBERATHREMAE L. B2 N1k, FHS 2RI & 5 BATRIT KOA /IR

DLt , ARIF R FH R OGN P S B 2 R A1 72 37K B KOA 1LY, 45 T 115 £ W (Salvia
miltiorrhiza polysaccharide, SMP) T¥ij5, AN ICTIDIRE FIRAT N KT HE HL
B ASZSIPMILX KOA MR TR FRHE FH2 28 a R, S . &
KE F - & MAPK/NF-«B 15 5 B (15200, B B YR 97/ FH I 20 0L, BIE RIS 20
T IR IRIT KOA 1Rt LI R4 .

1 MR 55%E
1.1 MRS
1.1.1 34k

HEME SD KB 60 K, SPF 2%, A& 200~220 g, M1 H MM AR AR, ¥F
AE: SCXK () 2019-0001. K 5W K J5 17 77 1 5 RO 2 25 2 B sh 0 s [SYXK ()
2022-0017], HHIFEUK, BRERTE, BE (50£5) %, BE (21%2) °C. AHRE
TR N RE B AG FEZE B3 £ o 238 1T (JLSRMY'Y 2022100301, A5 B A 75 & s Aa A B R .
1.1.2 &35

P22 P (5 20220908, &8 80%, HNMAMEMEARGRATD: WO (it
5 305-53-3, EE 99%, WKW AEMRAFRARD); ZEREA ('S BCP02156, &
& 95%, LM ELEMRIEARARD; HFAREML (hematoxylin eosin, HE) Jtaifl (it
5 DH0006, ZHFEREMTARARATD; TRIzol W7, WA & LR E & PCR R
& (5 15596026CN. K1691. 11732088, FE[H Thermo Scientific 24 ); HH 5 5 H5:R
# M (cartilage oligomeric matrix protein, COMP) ({it5 H211). I fiXJ& C A ¥t ik (C-terminal
peptide of type I collagen, CTX-1) (#t'5 H287) KHH5% (osteocalcin, OCN) (#it5 H152)
KA & A TRV TNF-a (5 SP12250). IL-18 (b5 SP12225)
S IL-6 (45 SP12234 )46 Ml 751 & G B85 A PR A 7)) p38 MAPK (HiE*5 14064-1-AP),
WEEZ 1L p38 MAPK (phosphorylated p38 MAPK,, p-p38 MAPK) (it 5 28796-1-AP ). NF-«B p65

(#t5 10745-1-AP) Bk NF-«B p65 (phosphorylated NF-«B p65, p-NF-xB p65) (#it5
82335-1-AP) Z wlEfifk (I =8 EMH AR AT p-HahEE (B-actin) (#'5 30102ES40)
ZERUR N 1gG (35 34856ES60) —Hi ( Lig B AR AT,

1.1.3 228 %

ZL-024C B2 MU AL . ZL-021 BU/NBIHI7A BbOR A CBoi s A YRt IR
AT MFS3-N BLR G O MBIERHA R A7 D ELB700 REFbR{X (3 [E Bio-Tek 2
A]); CFX BUSLH) %€ & PCR X K Trans-Blot A1 MLk %4t (3£ [H Bio-Rad AF]); ZF-288
MBI G R (RS IEERAFD.
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1.2.1 . BERHH TR

SD K RIEMIASE 1 5, MEIEES 1% E 2870 (6 mL/kg) LRI, KA M
RGBT BB B T4 5 75% S BEEAT W MV 78, T 001 I 5T 50 pL B 2 BB
(30 mg/mL). VESZRRENVEIR 7 d )5, A MO LB AL, $27R KOA MR 57
. KOA KR ABMMH . FHS 2K, mflEH&EREAMH, 12 R/4H: FHiE 12
RRKBAENBFARA, TAHMBIT NS S0 uL K. FIS 2K, M k%
KEMAKR R BT 40, 80 mg/kg MIFHS 2 HE & 20 mg/kg MZEREA, BFARHK
BRAVE B 45 T AR ZAMIK, BRTI LR, FET4 A,
1.2.2 X7 e

FHAERIG, W TNEVE> ZB S PN & 4R RO T RE o 7535 B33 = A R A
T 45° Fi BT LSRR B B S IS VT RIS BUIEESr, o B VT RS O IR id A
0455 BIBEASSEA3KHF . NP e i b, BPA ISR R AOREIE N 15 NP
iy 4T Rl , B0 S ICR R BUE EERARIE N 2 70 NP adae, Ba)S
JUF AR GL™ B TE N 3 47 HHNESIR S K RS, HPXUE B &, 28
IEHAEN 040 PRI . BEDATICN 14 AN Rl & BT idh 2
grs AR ST . EEREEATICON 3 4).
1.2.3 &IAAT A4

ST 48 S 55 UM (mechanical withdrawal threshold, MWT) K& #45 2 [ 5f
AR (thermal withdrawal latency, TWL) PN 2H K BRIERAT N, b v A 2 AUk )
JRCRI MWT, /Ngha v S e AR TWL.
1.2.4 o7k B 40 SR AR A

KATDIRE RPITAT AR e i K R BRI, JE EBIKEUL, .00 B ilE. 4 Mm
B VY Sk UL PR B i e BY — 5k 11, R R OGS, RSV BOE AR B K, RE M O 3R
RO BHJE, AR BSOS o 2
1.2.5 X #5402 gm B 5 4 )

H 4%% 5 B RS VAU 0B LA 52 24 h, 22 R Z R4S . A, )p . —
FE S Tt e 2 BERR BE MK S0 B8, B3R L) 4 um FIBCE ALY A . ATH L HE 4o, B4
BN WL MR AT A SV B A5 IR EAT Mankin Y47
1.2.6 o B Xt 46 ArAk

BURAE I & R R LG, KA B 2 % (enzyme linked immunosorbent assay ,
ELISA) il COMP. CTX-1/ OCN &M if & AR HE bR, 5 AE 2 Bt & il W] k4T .
1.2.7 XF 4B A BT AL A B R XA

HY 50 mg MO ECE 204, I TRIzol 7 0.5 mL, {RIEATEE 251 K PEHUE RNA, i
35 B cDNA, 4% SEIN 5E & PCR 3R G i W B ECHIY 147K R . 9714 2%+ 4: 94 °C, 5 min,
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fiGFF 1 7k; 94°C. 30s, 58°C. 30s, 72°C. 50, fE¥ 35K 72°C, 10 min, fEFF 1K,
K 2-88CR TR H SRR AT R IE, B k40 Af1J% -2 (B-lymphoblastoma-2, Bel-2).
R & 1 E§-3 (Caspase-3)+ Bel-2 #¢ X & 1 (Bcl-2 associated X protein, Bax) M p-actin
G TAHOCEE R S Y 5 R E SR A A ml e, AR EE N 1.

&1 519F5
Table 1 Primers sequence
30| Gkl PR
Gene Primer sequence (5'—3') Product length (bp)
F: TGACTTCTCTCGTCGCTACCGT
Bel-2 112
R: CCTGAAGAGTTCCTCCACCACC
F: GGAGCTTGGAACGCGAAGAA
Caspase-3 195
R: ACACAAGCCCATTTCAGGGT
F: GCGAATTGGCGATGAACTGG
Bax 168
R: ATGGTTCTGATCAGCTCGGG
F: TCCTGACCCTGAAGTACCCCATTG

[-actin 146
R: GTTGTAGAAGGTGTGGTGCCAGATC

1.2.8 XFiHik P XERT 424N

BVRAE I 5 2K BB O 1 TR, e R 3 Ut B 45 (0 VR 4R Rl i ELISA V43 A
TNF-a. IL-15M IL-6 25 % EH 14 & .
1.2.9 %7 #F 4841 MAPK/NF-xB 12 5 i85 & & & A 0]

I 50 mg R RCE 204, N RIPA A 500 pL, (RIRATE R0, O RIRE
TEBOFILEE A 7. BCH] 10% R NI ISR, SEURFLE R RO BFE, MK R s A
RO 8 5 2 Rl — R O, S%2F 93 2 he TBST BEME 3 I, 4r Al p38 MAPK

(1:1000) p-p38 MAPK (1 : 500). NF-«B p65 (1 :1000). p-NF-«B p65 (1 : 500) }%p-actin

(1:1000) ZFCfEdiik. 4 °CHEEIROK FR—Hilf, TBST FREEMR 3 k. M IgG
ZH, TEER TS 1 h. WNEEH, B EME.
1.3 GitFE o

WL SPSS 26.0 BAFHEAT i M, BE A B bR ( x+s) FIR. One-way
ANOVA H T Z AR, MR E MM ELECR A ¢ A . P<0.05 B R B Z 5 A 4uit
2 ER5574
2.1 L ENMIEEMETE KOA KR XTI ThRERISZ M

KOA K URE S J 25 00 T AR EL B S (P<0.01); FF3 LM%, w7
B R EEREATHRBITEVE S JOP S TEr  BAC T A (P<0.05, P<0.01); FIZZHE
i @A R RBITE WS ZOPS W R e T IR E M4 (P<0.0D), 2R WE 1. Eik
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B 1 IS ERMZRFTE KOA REJTUES BB FHER ( xxs, n=12)
Fig. 1 Effects of SMP on paw pressure score and gait score of sodium iodoacetate-induced KOA rats ( x+s, n=12)
H: A BFARA: B BAY: C. AZZHGIEY: D. AZ2WamEd: B EkEmd. 5HFR
B, "P<0.05, TP<0.01; SEALLEL, #P<0.05, #P<0.01; SIEREAMALLE, £P<0.05, “4P<0.01;
INCE
Notes: A. Sham operation group; B. Model group; C. Low-dose SMP group; D. High-dose SMP group; E.

-

Celecoxib group. Compared with the sham operation group, *P<0.05, *P<0.01; compared with the model group,
#P<0.05, #P<0.01; Compared with the celecoxib group, £P<0.05, ¢P<0.01, the same below.

22 AEEENMTERMTE KOA XRBRITARFENT

KOA K MWT K& TML R FARALEIIRZE (P<0.01); SEMAHE, HZ2
P B R ZE R E AT AR R MWT f TML B Z 360 (P<0.01); 52 RE A4l g,
FH2ZFHEAIEH KR MWT &K, @flE4 KR TML BB (P<0.0D), 1MlHS 26
FIEA MWT LI R (P>0.05), S5RILK 2. ERERIER, FFZZH 28R
B KOA KR e AT G e -

60 -
30
50 -
*} wo
= 404 =
= HH&& 2204 -
30§ o ' g
§ . = gy HEE
204 10+ K%
10 m
o4+ . - . . 0-+—5 ; ' v ‘
A B C D E A B C D E

E 2 S EHAMZBPFTH KOA KR MWT & TML B ( x+s, n=12)
Fig. 2 Effects of SMP on MWT and TML of sodium iodoacetate-induced KOA rats ( x + 5, n=12)

23 ASZRENMEMTE KOA KR XTI EHLARER SR

PEZ Z R CIRANPTEL KOA K BRI Wi AL BRI m, il 3 Pros. &
FARAKRBRPCE BTG RHOGHE, PeE Ry 85, BANAREHZABM ARG Rl
FbE, BCEANMHES AL, BOE SR PSR SR K ZE R A ALK R
LB, MRARIVBCRE, PoE S A AR RS, 22 e e & g
ket AR f Y . Markin P43 45 R 7R, KOA KR Markin $F73 R T ARZH HLE ] 2

B (P<0.01); JFZZHER. w7 2H B 28 R 38 A 2H K B Markin F 73 0B R 20 B I A%
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(P<0.05, P<0.01): SRAHEATALILHE, F+5% HEIGHRALK B Markin 1.5 &1
(P<0.05), T/} %R 4 Markin 1) W R4k (P>0.05).
& . B e BN »

10
#&

##

Markin}E43

Markin score
w

oA
A B C D E

E 3 FISERNMZBRMFTIE KOA KBRS ALSURBERSNYM ( x£s, n=3)
Fig. 3 Effects of SMP on pathological morphology of knee articular cartilage of rats ( x % s, n=3)

2.4 BEEEEFMIERMEAE KOA XRIFE B R SRS

P2 Z R TR BN B KOA K BRI B AL FE 5 COMP.CTX-1/2 OCN & & (520,
WK 4 fin. SEFRALE, KOA KRIME COMP K& CTX-I% &= BN (P<0.01),
OCN &K (P<0.01); HHAMALLE, P52 K. il & 28k B A 4K R
7B COMP J¢ CTX-IE & B K (P<0.01), OCN SRR (P<0.01); HZEREAY
Eee, FFZ 2K, malEA AR IME COMP K CTX-IE & RN (P<0.05, P<0.01),
ifi OCN & &S+ 2 Z ML F A H I R Z R (P<0.0D).

124 5 "
= sk
o skk 5 4
s\En ¥ L #H& E 4 H&& E 4 HH& & i
=) #H = eh
; £ #H&& g *3k
§ 44 SEL s % 24
@] = C
Q
o 0 0l
A B C D E A B C D E A B C D E

E 4 FISEENMZBRMFTIB KOA KB ILE COMP. CTX-I& OCN FEHIFM ( x+s, n=12)
Fig. 4 Effects of SMP on serum contents of COMP, CTX-I and OCN of sodium iodoacetate-induced KOA rats ( x

+5, n=12)
2.5 RS LENMIBRMNEAB KOA KR X TR BFALVATHXEERIENZNT
P2 Z B CRANFIT B KOA KB OC1T 8 AH 23 T2 AH G L [X] Bel-2 Caspase-3 & Bax
mRNA RIEMFEW, WE S fin. SEFARALE, KOA KRIKITHEHH Bel-2 mRNA
FILEWE FBE (P<0.01), Caspase-3 /% Bax mRNA iAW B FHE (P<0.01); HHAIZ LR,
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FIZ 2R @R R FERE AT KB Bel-2 mRNA Rk B 875 (P<0.05, P<0.01),
Caspase-3 % Bax mRNA FKIAIHE N (P<0.05, P<0.01); S5FREMALE, FI=2HK.

B4 Bel-2 mRNA #ik

FhE (P<0.05, P<0.01).

Bcl-2

ki

B P& (P<0.05, P<0.01), Caspase-3 } Bax mRNA FKiA

B d.

4] 4/
H&&
@ &S y fifde
2 HE& % -
&
| wooE, w o
g & S
sl ]
[ | AEREN [BNNI
A B C D E A B C D E A B C D E

& 5 FS MM Z BB KOA KRR EHS Bel-2. Caspase-3 & Bax mRNA FIEHEMH ( x+
S5 n=3)
Fig. 5 Effects of SMP on mRNA expressions of Bcl-2, Caspase-3 and Bax in knee articular cartilage of sodium

iodoacetate-induced KOA rats ( x =5, n=3)
2.6 A LEEFNMCEINETE KOA KR XTBRPRERFEEHNFIN
KOA KR TNF-av IL-155% IL-6 %5 4 B 795 2t [ T R 41 He e 9 S 9
(P<0.01); FFZZHEIC. misfEH R E A AR BRI TNF-a. IL-18M IL-6 & &
IR TR (P<0.05, P<0.01); FFZZHEC. iS4 R RO T TNF-a. IL-18

JIL-6 &

B E ST EREAMA (P<0.05, P<0.01), 45FE LK 6.

200 i %0 *ok 1000 ok
a H&& 5 HE 3 800
é‘ 150 HH&& z\E - ## El HH&&
g #t 2 2 600 4 HH&&
S 1004 = = ##
by = 400
% 30 =
207 200 m
o o8 ol B ,
A B C D E A B C D E A B C D E

B 6 ASERAMZBIPIE KOA KBFETHESH TNF-a. IL-18% IL-6 SRIHM ( x+s, n=12)
Fig. 6 Effects of SMP on contents of TNF-a, IL-14 and IL-6 in synovial fluid of sodium iodoacetate-induced KOA
rats ( x s, n=12)

2.7 FE BN ERMTE KOA KR XTI EHL MAPK/NF-«B 15 S IR

5\RFARALE, KOA KRITITHE AL p-p38 MAPK K p-NF-«B p65 & [11A &% &
THE (P<0.01); SR LLAL, FF2 2K Rl B4 S FE R A 4R SROC T B
MAPK } p-NF-xB p65 & [1#i5 W B F#% (P<0.05, P<0.01); SFEREMUALLLE, 152
AR« v 77 B 2H K RO i B [ FRIE ST = (P<0.01),
SERNE T,

//\ p-p38

4 p-p38 MAPK % p-NF-«B p65



p-p38 MAPK [ . S - W 55 kDa
p38 MAPK W S S S e 36 kD2
p-NE-kB D65 i S S s s 65 kDa
NFB p65 WS Sl @SS SSNS S 5 D

pacin [ ..
A E

B C D
dk
é 0.9 {» "@; 0.9 i
E H&& 2
;.i 06 wg s, Z 06 #irbude
Z T 2 HH&&
2 #it Q}E
e 031 g o3
< ﬂ ﬂ z s
Q [=%
0.0+ : y : . 0.0 ﬁ . - ‘ m
A B C D E A B G D E
B 7 FH3 2R Z R TE KOA K BB S 44 p-p38 MAPK & p-NF-«B p65 B HRAMEM( x
+5, n=3)

Fig. 7 Effects of SMP on expressions of p-p38 MAPK and p-NF-xB p65 in knee articular cartilage of sodium

iodoacetate-induced KOA rats ( x =5, n=3)
3 Wie54%ie

P12 2R R P HFI SR BRI 2 —, DRGH AR RAFIS ZREAT 20
ZGERAE A, Qe i S AT WAL PO R IR ORI B G 0, R
M1 Z 50 KOA Je 5 BA IR AE I IEANTE AE o« T 2T B e T e e - 3- B i e S 10 4100 1) 771
ROV Il VRS B Z R AN BE SRS BB IO AR 252k B R I R AT PR, 5 N KOA 1)
TRELAE ML, HIERIERI R a3 TE D, /& KOA ME MG V5. FERE A R
RIT AR 2, Z 2 R MR A Y 2 (G BOR B BRI BT R AR R, HLRA 0 40
FTENE, NIGRIGYT KOA W% HI 25, TEAW I bk PR IE XS B 25400, T 2R A i 35
KOA K& Z L0 FEREAM TG, NEW SOESTED TR, MWT & TML $#1,
Markin W50 FEAK, 32872 200 DL T DI REIR  SBMAPE0m . G5 3R 2L 400 B Y
A, UFSEHNT KR KOA R HITIERA.

AT R AT SRS SRR, 2 KOA KRR B BT, MO QT
CLRCNIATT KOA A RO, COMP. CTX-12 OCN & A48 A A5 R WA LA AR i K
o, R PR A A R A R AR . BRI W, PR s PR RS P R
B KPS RN ZEAIA AW E AR s . AR REARERI, FH&
Z FEREN BRI Z BB TS KOA KR M COMP J CTX-IE &, M OCN & &, RSt
2 FE A i KOA KRB EHER .

BEMBEMAT S KOA P EBELEHVIMK, ERERd B EE L SEM, MklE
YHAIE T /2R IT KOA [5%8#E, Bel-2. Caspase-3 & Bax 25 T HE gl Tt fE, H
H Bel-2 NPLAT 8 H, Caspase-3 J Bax AR TR . ABFFEERAM, FHZ=2HR.
AR K R OCTTHCE 4H 21 Bel-2 mRNA RikFH &, Caspase-3 & Bax mRNA RIA T, 2

S 2 MR PU CRRANTE KOA KR HEAMATARH . P2 RPiET St
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WARE, ERZHEE S ONgME T T, M2 26 0] Bax. cleaved-Caspase-3 £ [
FIE, i R RN ER (1 1 A MR G AR R 31T R0, AT U b o LA B A 1 R A0,
TE/N R AR B , PF2 2 05T DURIE 8N Bel-2 ik, P Bax. A TAH G HE T
BCAARI Caspase-3 #eik, 2 1M & H4470 T4 i T /E LS,

KOA AR HLE] H BT AR DI, HS0E SRR R 7 A2 & AT, SO R 1%
KOA Ji A FE YA g, Hoh TNF-a. IL-185% IL-6 K453 2 K EEMIEHIT, TNF-ai i
HRE R MR, NAEE S IL-18/7 4 IL- 152 S 8 45 i S 2 R N, tHEERE IN TNF-o
s, AR S B AR R B RS 7 T R AT W E AR R OST. TL-6 F 22 5k
AT Y S AR IS 3T SR A S A SRR, RS IR 2 R T 3 R A L B
b BE AR AE R, A FEKOAML, BEFTR IR, KOA B3 il TNF-a. ## C &M
WA IL-185 IL-6 55 SRE Rl 7~ S At I BRI AR OC 2O R 1 & & A B T3 m Il R 7 2%,
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