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FE: (B8] 0P C o H R SR ROBESCT RGN SRSMER, #RITHATRERMEINLE. (k] W
B, 42 H BALB/C/NRBEHL M AIER 2 . B4 M iR 2 . hEd] . middl xR, BREF 45, HAsha 7
E A BWEE SR KIEIESE TR (proteoglycan—induced arthritis, PGIA) /NGUEEL, (K445 KA THBI O 7.5 mg/kg, Ttz
FR 1S mgkg, AR 30 me/ke WEH , IEH A AR 25 T ARBUN AR BEER K, X IR A R4 T 260K Al 60.7 mg/kg,
HELAYT 28 do MAMALS, MH7A 4iI[R A4 TRBiCmab s, (S8R RNSEs . HZ5% 28d, SEMAMLIL, K.
th R A A B L AE S TUR E [(5.140.1) mm vs (3.620.2) mm vs (3.0+0.2) mm, (2.4+0.2) mm, (3.6+0.1) mm, P<0.001], J&5 R
43 [7.0 (7.0, 7.0) vs 5.0 (4.0, 5.0) vs 4.0 (4.0, 4.0), 2.0 (1.0, 2.0), 2.0 (1.0, 2.0), P<0.001]. L7 H TNF-a [(320.6+7.2) pg/mL vs (264.5+
13.1) pg/mL vs (217.3+40.0) pg/mL vs (159.8+17.2) pg/mL vs (160.7+11.3) pg/mL, P<0.001], IL-1B [(365.1£32.2) pg/mL vs (217.7+
18.8) pg/mL vs (161.1+18.3) pg/mL vs (110.624.8) pg/mL vs (110.4+3.8) pg/mL, P<0.001]. IL-6 7% & [(435.5+33.3) pg/mL vs (261.7=
30.6) pg/mL vs (189.028.1) pg/mL vs (152.9+13.3) pg/mL vs (154.7+11.1) pg/mL, P<0.001]. ZHZIFPEA0F wCT M a4 25 0t
(P<0.05), RHhs2E. SEERIAMLEL, (K, . FE47E EdU FHEANECE . p-Ake Fl p-P65 AYZE I FRIAKF . M2 FE4Nff
BB IR S IS R AR TGS (P<0.05). [Z518 ] By Cosin] 30 2 XGRAR AL (14 S 0E i e A B A=, HAIL I mT
AE ST AKT Al NF-«B 5 Sl A 5.
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Effect of tetrandrine on rheumatoid model in vivo and in vitro / MA Chun—cheng"’, ZHANG Qing—yu', SUN Chao', LIU Xu—
chang', ZHU Ke', WANG Guang—shuo', FENG Rong=jie'". 1. Department of Spinal Surgery, Shandong Provincial Hospital, Shandong First
Medical University, Jinan 250021, Shandong, China; 2. Heze Municipal Hospital, Heze 274000, Shandong, China

Abstract: [Objective| To investigate the effects of tetrandrine (TET) on proteoglycan—induced rheumatoid arthritis (RA) in vivo and in

vitro, search the possible mechanism of action. [Methods] In vivo experiment, 42 BALB/C mice were randomly divided into the normal con-
trol group, model group, as well as tetrandrine low dose (LD) group, medium dose (MD) group, high dose (HD) group and control group. Ex-
cept the normal group, all animals in other groups underwent proteoglycan—induced arthritis (PGIA) treatment to create RA mouse model.
The LD group was given TET 7.5 mg/kg « d”', the MD group was 15 mg/kg «+ d”', the HD group was 30 mg/kg + d', while the normal group
and the model group were given equal volume of normal saline, and the control group was given celecoxib 60.7 mg/kg « d™' for 28 days. In
vitro experiments, MH7A cells were treated with TET in similar manner as in vivo test. [Results] In vivo experiment, compared with the
model group, the LD group, MD group, HD groups and the control group had significant improvements in terms of the paw thickness [(5.1+
0.1) mm vs (3.6+0.2) mm vs (3.0£0.2) mm vs (2.4+0.2) mm vs (3.6+0.1) mm, P<0.001], arthritis score [7.0 (7.0, 7.0) vs 5.0 (4.0, 5.0) vs 4.0
(4.0, 4.0) vs 2.0 (1.0, 2.0) vs 2.0 (1.0, 2.0), P<0.001], serum TNF-alpha [(320.6+7.2) pg/mL vs (264.5+13.1) pg/mL vs (217.3+40.0) pg/mL vs
(159.8+17.2) pg/mL vs (160.7+11.3) pg/mL, P<0.001], IL - 1 beta [(365.1£32.2) pg/mL vs (217.7+18.8) pg/mL vs (161.1+18.3) pg/mL vs
(110.6 +4.8) pg/mL, (110.4+3.8) pg/mL, P<0.001], IL-6 [(435.5+33.3) pg/mL vs (261.7+30.6) pg/mL vs (189.0+8.1) pg/mL vs (152.9+13.3)
pg/mL vs (154.7+11.1) pg/mL, P<0.001], the histological score (P<0.05) and wCT score (P<0.05). In vitro experiment, compared with the
model group, the LD group, MD group and HD groups had significant improvements in terms of number of EdU positive cells (P<0.05), P—

Akt and P—P65 protein expression levels (P<0.05), infiltration of M2 macrophages and infiltration of activated mast cells (P<0.05). [Conclu-
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sion] Tetrandrine can inhibit the progression of inflammation and synovial hyperplasia in rheumatoid models, and the mechanism may be re-

lated to the regulation of AKT and NF-«kB signaling pathways.

Key words: tetrandrine, rheumatoid model, in vivo test, in vitro test

ERGBPERTT R (theumatoid arthritis, RA) &—
T RS B 8 LA SC 15 22 S R ARRr St R E , W06
7S RS A LA S S A, B e IR B
WL R, EAFEOC KA EBIA AL . 4
BK 0.5%~1% M N H A RA, HBURRE, BEW
Ay B MR BET, IR b F AR A
PURZG . BEEWE IR ZY | e BTR A=
FIGEPG LR AR RA TS o SR, AT — 2Lk,
WNREWEF 5 mFc . 25tk = i, 8
Vs LA BNRIT RO D) . BIMEH/N o AR 4t
RA 25%).

JRCET 2 20 MO FE T B4 ML (fibroblast like synovial
cells, FLS) J& RA &4 & it Fi v A Hi 225000 (1) 400
i, FLS BSR4 A - FI R AEA o, &
BT W R ZH 2R v 58 200 i T2 9 R 9 4 S 4
A, PR UM S, IR R A Y 1 W A 24
1, RZFEOTRIEMIIREER v K, Mk
& A NG AR ] RE A i SRR 22 1) ST AL R R R A
e

BB B (Tetrandrine) XIVXBFEH &, f&—
Tl ELAT )02 A 35 P 1R U i S s O 308 3 L7 77
3 b7 CARCRT TR SRS REAE . W . DG R AR
i o TRlE, BB SRR SR AT SRR, AT
FRIE RS 7 CATIIHGE, BB oA
FIHEN BRI RAGPTRAEM , (HX T HIRYT RA BIAL
il AN ITEG . R, ZEARRSET, ] TNF-o H)3
NGB R AU AN R MHTA 57 RA 9
HMEAL, JFHIEE FL RS ST R (proteoglycan—
induced arthritis, PGIA) /]> B FR A Py 328 56 2P A 453 B
CH RA BERIEIRT P, ORI e,
& RIATT RA SR8 K =

1 #MR5EE

1.1 R sh¥ 5k

12 AR (19£2) o MEPE/IN B F 1T R Srdl DL
HEYEARGIRAF (hENTR) $4E, ARBFCR P
SRR IT AR — R R s 44 S s e sh P 1
S R Al (45 2022-105) 0 F B A
(407 99.91%) W [ 3 E MCE A F], 22K 1 i
1972

W F R A, SE A IRAA R . A58 4 3R [RAA 7]
PVDF 3404 B 2[5 Merck A7), T EAEME (Proteo-
glycan, PG) W [ L1 s 2 AE MR A BR A F], bl
DMEM 5532 30 [ P28k RBHEA ), B4 i
FBS W A 75 KB FE AE W RH 2 2 w), EEZH N TNF-
a. AKT. GAPGH #iif&. Goat Anti-Rabbit I[gG+ HRP
g AR = AR ARERA T, p-p65. p—AKT
LRI A 5F B SR R AR ARFTBR/A R, ELISA 7]
& (IL-6, TNF-«, 1L-1B) ¥ A R E Y R A
BROAED (FRED, EJU 40 s iatn & A ) M s
AR ARAR, 195 HER-HER. BRI,
B4 . DMSO. RIPA ZEf 2% b . &5 11 il 4 o)
. BERREEID IR . ECL fb2E &Gk & . SDS-
page BERIRF & . BCA & A& &0 &40 A b 5t
FHRFRHARAF,
1.2 RN
1.2.1 3ol S5hb

42 H BALB/C /NERBEHL T A IE 5 4 . BRI |
%, o, SRR B, BRIE® 4Hoh, BimIZ AN
BT B2 T 25051 100 wl & PG (1 mg/mL) (K58
SRR, BT RA BB, X IR TR 545 AR
PYAER K, TS 1 IS 21 d, S PG IS
SEAB AL (1 1) I, 58 1 Rk s
42 d, FFE PG 58 4 I [ R R s fe s, 3
RGPEREARS , FEAT RS T I Bk B o0 G
TRV, XSS SR NG (MK R 53
METRIEDA G AR, b SRR
KA T RBi A% 7.5 mg/kg . 15 mg/kg 1 30 mg/kg
HEEIRTT, IE W 4 AR 2 1 2 T SRR AR A A R
K, X R T HE B A 60.7 mglkg, ELLIAYT
28 d.
1.2.2 kil bRk

KAERMES: FE/NRHZGH 1d (5 1 IReEE
42.d), BRI A NS R R IR I AT O
RVESy

MEK : 697 28 d J&, /DNEUBSIMELL ST, 4
SN B EAT AR BRI 78 B4 1 2 mL, /)y Bt v DA
1 500 t/min &.0> 10 min J5, FRAG ML, oo TNF-
o, IL-1B Fl IL-6 Yk ™A% #i IR ELISA 350 & v
BT A T
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HLVERG A WA 3 F/NREBROCTT UM, 414t
B, WES, AEEEIEIRYIA, Hl4 5 pm KR
ML) I HE FIRLT [E LRy, fEC s T
WER, WLE R TS MBI 2

BHOTEAWZ A (uWCT) Kt X443 2
NG UM, AU, EH pCT kit (viva
CT 40, Scanco 274 Medical, Switzerland) DA 10.5 pm,
100 kV. 98 pa Y73 HE S BN BROC Y A T2 4
AT RGBTy
1.3 AN
1.3.1  4fifflsra S5 a3

CCK-8 43 #1543 241 . F MH7A 40 (1x10°
cells/mL) #ZFF] 96 fLAR 24 h, SAJ5H 0. 5. 10
F1 15 pmol/L B3 BH AL FE 24 b, LATCIME DMEM
FUARTIE, 508 CCK-8 X7 6 id A 45 A5 TR AG I 401 it
W MRS RE T SHA. KA, K
2 (5 pmol/L) . a4l (10 wmol/L) HI & &= 41
(15 wmol/L) .

EdU 40 it 3 78 056 . 8] 20 BR A AR S, I

L EEAS MBI (5. 10 1 15 wmol/L)
SEFE 24 h, BRAS HASMNEAR ] TNF-a (20 ng/mL) #F
LR B A AL AHMAE 5 AT 50 pmol/L EAU 3557 5L
BE 2h, BEEZRHEET, H 0.5% Triton X-100
Bk, IR Apollo® Y0l W W Y. A5, H
DAPI X 240 M A% 247 Gt . i FH &5 20 BE R AR R 4
(Operetta™; PerkinElmer, Waltham, MA, USA) X 4ff il
ARG, FEXF EAU FEE 20 0 B0 D 7 i

Western Blot 3856 : B MH7A 4iite (1x10* cells/mL)
HRh T 6 FLA, 41T WAL ERE . F RIPA 24728
PR ER IR . BERREEHM AR (100:1:1) $i
B S5, g 10% SDS-PAGE 43 & Jf 568 &
PVDF J b o KB 5% i A= 0% 4 P s 55 4H G — 4t
(p—p65. p—AKT. AKT Fl GAPGH) —iEIFHE . mhik
Ji, ZHEREE 1 he H ECL b2 R 6H & B
K, Tmage J ST KR, HEE AT RE K=
H 1948 H K EE{H/GAPDH KA

RSN Y A i oM. /N SEIS , FEAs
RUZHFVR B OB T2, RZHBEALIR 3 /NG
LI RNA J5, FIH DESeq2 #1725 57 4%
BRI Hr, HA 54 P<0.05 H. fold change >2 5¥
fold change <0.5 A% SI{E A JE 4 ok 22 R 3L A
(DEGs). ffiHH R (v3.2.0) Xt DEGs #17)Z2 R E25)
Br, FF R SRR R4 FREAS i Fe ki, 4
Wrist e e AR A L], AR ME AL R R B T2

2% CIBERSORT ‘E I’ (https://ciber sortx.stanford.edu/,
2024 4F 1 H 20 HY5IR)) SR SR FRIE R R
3 CIBERSORT 593 PPAG 45 R A i 22 Ff i e 2
LRI ARRE = 2
L4 Giteairik

IV i SPSS Statistics 27 PTG 00T . FF 5
IER AT RVEBIRLL & 2 FoR, BORMRAEIEZS 04 LA
DAY S L E [M (P25, P75)] e, iRl B 3Ry 2
ST (one—way ANOVA) Fl Kruskal—Whitney Fk FIK:
Bk oy, PIALAL ] BT LSD. Tamhane.,
Mann— Whitney U ¥ 55, P<0.05 N 2Z 55 A Gt &
e

2 # R

2.1 R
211 RfRmER

WME 1 n, W28 1d, SIEF AL, Hib
2 4/ R BE R OC T RT3 B 23 (P<
0.05), JHZ4%5 28 d, HEMRAAHLL, ik, T, =&
ZH RO REZH I TR FE RN G RVE 4334 10 2 AL (P<
0.05) . /INEUR VR EE FIOCTT RPE53 h 5 AR B
A>RE A >hEA>R RS ERY, S5
X HRAAE A Y (P>0.05). 2y 28 didf, BRIE
WU, HAS AR FIREROCT RIF5r, BRI
N 2 N0 e I = B i E DO A N (i =y e |
Xof R I TV B RS S o ey, AR
SUEAR
2.1.2  [MLIEREI

mE 1R, SEWRAMEL, SR RAL, H.
RN T TNF-a, IL-1B. IL—-6 & &34 T
(P<0.05), SERIAIMLL, K. F. & SR
ZH AL E B TNF-a, TL-18. IL-6 &% 8 g 3 %K
(P<0.05), Zil, &H/NEIES TNF-a. IL-1B.
1L-6 Y 27KV A Y 20 > % & 41 > h i 2 > =y f 4 > 1
WAL R OB R A S R IR 2 RS e L
(P>0.05).
2.1.3 Bk

e 1 JF 1 HE, L E sk R R4
MBS EE R, SIER AL, AR/ RS
TR A: | SOREAN AR A 475 . L ZUF AR
s EW R (P<0.05), SEAAMLL, R mEd
A BB OC T 2 40P H B M A A | RN IR
TR I s, 4122 MEET 40 i 3 AR
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(P<0.05), FAYZH >R >R >mEAH> EW

H, mEH SN IREZER TGRS (P>0.05),

xR 1. HHCEENREAAENMRNERSIER [ARFMZERFTES (n=3), ERER (n=7) ]

Table 1. Comparison of test results among the six groups in vivo [histology and radiography score (n=3), other indicators (n=7)]

Ei=tan IEH THEHIL] =i gl )il Xif HRH P{H
JE TR (mm)
F25%5 1d 2.120.1 4.320.1 4.3+0.0 4.4+0.1 4.3£0.2 43:0.1  <0.001
FHZ55 7 d 2.2+0.1 5.6+0.1 5.40.1 5.2+0.1 5.2+0.1 5.1:0.1  <0.001
JHZH5 14 d 2.2+0.1 6.4+0.2 5.5+0.2 5.120.1 4.6+0.1 47+02  <0.001
2% 21 d 2.220.1 6.120.1 4.8+0.2 4.3+0.1 3.7+0.1 3.6:0.1  <0.001
FHZ4 28 d 2.30.1 5.1+0.1 3.6+0.2 3.0£0.2 2.4+0.2 23:0.1  <0.001
P{H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
KRS
5% 1d 0.0 (0.0, 0.0) 5.0 (5.0,5.0) 5.0 (5.0, 6.0) 5.0 (5.0,5.0) 50(5.0,5.0)  5.0(5.0,50)  <0.001
2555 7 d 0.0 (0.0, 0.0) 8.0 (7.0, 8.0) 7.0 (6.0, 8.0) 7.0 (6.0, 7.0) 7.0(6.0,7.0)  6.0(6.0,7.0)  <0.001
2555 14 d 0.0 (0.0, 0.0) 8.0 (8.0, 8.0) 7.0 (7.0, 8.0) 7.0 (6.0,7.0) 6.0(5.0,6.0) 6.0(5.0,60)  <0.001
2555 21 d 0.0 (0.0, 0.0) 8.0 (8.0, 8.0) 7.0 (6.0, 8.0) 6.0 (6.0, 6.0) 4.0(4.0,4.0)  4.0(4.0,40)  <0.001
2555 28 d 0.0 (0.0, 0.0) 7.0 (7.0,7.0) 5.0 (4.0,5.0) 4.0 (4.0, 4.0) 2.0(1.0,2.0) 2.0(1.0,2.0)  <0.001
PAE 1.000 <0.001 <0.001 <0.001 <0.001 <0.001
HEEPEy 0.0 (0.0, 0.0) 8.0 (8.0, 8.0) 6.0 (6.0, 6.5) 5.0 (5.0, 5.0) 20(2.0,25) 200,25  <0.001
ARZE Y 0.0 (0.0, 0.0) 6.0 (6.0, 6.0) 5.0 (4.5,5.0) 3.0 (3.0,3.0) 2.0(2.0,20) 2.0(1.520  <0.001
ELISA (pg/mL)
TNF-a 26.7£11.2 320.6+7.2 264.5+13.1 217.3+40.0 159.8+17.2 1607113 <0.001
1L-18 6.4x1.1 365.1£32.2 217.7+18.8 161.1x18.3 110.6+4.8 110438  <0.001
IL-6 145433 435.5+33.3 261.7+30.6 189.0+8.1 152.9+13.3 154.7+¢11.1  <0.001
M2 E WA 0.2+0.0 0.3+0.0 0.037
T Y A R A R i = 0.2+0.1 0.0£0.0 0.042

2.14 pCT #dr

W1 &3 1R wCT K B R AR s g
WorahR, SIER AR, BRI /N BREBROC T B
Z, XTI, 2ERFWETSBENS (P<
0.05), SERIAMI, ik, . mELFX HAR
BROCHT: BN, CWRIEAR ORI B,
G2 MET 24 i A (P<0.05), %L, iR
W MRS LA > A >m > EH A, &
] 5XTIRA 22 7 oS L (P>0.05),
22 RAMAL
22.1 CCK-8 43#r

mE 2 Frn, KB C oAb B MH7A 4l 24 h
i, SIEWAML, Kedl, g, SaEdrgmig
HHZERTG IR L (P>0.05),
222 EdU 40AEHE5E 5

WE 2 &g 2 ian, SEFAMLL, BRI R
EdU BHPE40 gt b E 3 2, SRMAM L, K.

1974

. AR BEAU BHAE 9 i 5 Y 2 > (P
0.05), Zi LriR, EDU BHPELH AR & B2 > 1%
EA>TREA>EEA (P<0.05)., B4, KE .
rha 2 > TE R 4
2.2.3 Western Blot 56

mEk 2 P, SIEWAMEL, BRI p-Akt, p-
P65 M A FRIBK R EFE (P<0.05), SR
ML, K. . miEd p-Akt, p-P65 [HEHEIA
KO AL (P<0.05). 5L, p-Akt, p-P65
HRIEACE R BRI mA>hEd>mad (P<
0.05), AL, (KA., hRA¥>IERL, £44
Jil Akt 85 FHFRIAKE- 22 R G L (P>0.05)
2.3 RS2 Y RN s 2 3 b

w1 PR, SHERAMLE, BPiCmaiaI T
M2 FWgE R 42 B e (P<0.05), TR
AR A A F B R E FEIR (P<0.05).
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Z3Xx40

B 1 BB sk iR 25 28 d 6 AIBhSC W IREIA U A 5 w CT B IUAE R . la~1f: BROCH HE REYIR; 1g~11:
PR RSP O (LEARKEHN, SENAREF); In~1r: BT wCT KAR A

Figure 1. Pathological sections and p CT detection results of joints in six groups of animals 28 days after the in vivo experimental use
of tetrandrine. la~1f: Ankle joint HE staining sections; 1g~11: Ankle joint safranin green staining section (red represents cartilage tis-

sue, green represents bone); Im~1r: Ankle joint CT examination images.

IEHH k| iR
b - - -
20) D
D
Merge
oD D 1)

Bl 2. i kiR sMAR 2G5 24 h 5 400 EDU FRPEAIZOLE . SOt R METT LIEEE] EDU ARSI, L EIO6N
# EDU ARic s FHAY AN, #6501 T3 DAPLARICAYTE AL .

Figure 2. Fluorescence maps of EDU positive cells in five groups of cells 24 hours after the use of tetrandrine in vitro. Fluorescence mi-
croscopy can observe EDU labeled cells, red fluorescence represents EDU labeled proliferating cells, and blue fluorescence represents

DAPI labeled live cells.
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Fz2. WEPSHEMEIMILE 5 AHEEKNERSEER (=3, 7xs)
Table 2. Comparison of test results among the five groups for tetrandrine test in vitro (n=3, ¥ +s)
bR R PRI (srei) 4l e PiH
LT TT (%) 1.0+0.1 1.0+0.1 0.9+0.0 0.9+0.0 0.651
EdU 5Ot
EdU BH 40 A 1.0+0.0 2.2+0.4 1.640.1 1.1+0.0 0.6+0.1 <0.001
Western blot K] (HHXH 23k 1)
p-P65 0.620.1 1.30.1 0.920.1 0.8+0.0 0.620.1 <0.001
p-Akt 0.4+0.1 0.9+0.1 0.7£0.1 0.6+0.1 0.420.1 <0.001
Akt 1.120.1 1.0£0.0 1.00.1 1.00.1 1.020.1 0.530
TR A Wy Bk &l FLS o NF-«B fil MAPKs {55
3 %W T B AT, DT A0 S RE A B A R R A L

RA &P 8 R AEREYE H B ey, &
i 4 LR L R - et AR 1 B A e | AR M A
RUSINMBISCATHL B, S H5RRBHETRE
FHLHI YA BB ' TNF—a 722 T35 Ak 0 BAA% 40
FREWEANNE, KEFET RA BEMIMLERE TR
W, BESA SAOE LR TR A, SEURR G
ANPAYFLR M 510 HAN, TNF-o I8 E15 S RANKL
ik, JF5 RANKL KEEVMAIVER, M 2 B
e R AR E R, SR RRER 1, Li AR
RIL, AR 2 0T LLAEAR BRI CIA KRR I
XA NG RANKL 5 OPG Wy Hefi], IEAeiksbam
il TRAP+Z2 4% 40 i () BRI 45 WG P, AT e 3]
ol B A0S, 40 RA B REIRAOMER] . TEARBISE
W, BB CBR S T PGIA /N EURTUEIR,, AR T ¢
W RIPFAFANMLIE TP TNF-a, 1L-6, TL-18 AY&HE,
il A AEDERE , T ELRY B CUBRIR YT J5 /N BB SETB S 4K
HRAA TIRKYGEE, (BHSF—EPHA T, T
—BHFGE AT BT OPG 1 RANKL [R5 TFE

AUEPERI, RA B RIRHLH] S 9 0E 41 N 155
W R A 5, 40 Akt FIl NF-«B {5 5 @ B ™.
Akt B T 22797 AR R R, 2 T IR A AR
S5 YA . BFE AR, p65 & NF-kB ZK%
WA Z—, H5 p50 BT IE Rk, BEE LW
NF-kB {E IR —, Akt W3 BRIk 1B [A]FE0E #F
NF-kB p65 WG IFEEAr BN, fe (90 7 an
IL-1B. 1L-6. TNF-o SFRYEE IR, 774 RAE K
N 20 Achudhan 48 Y B =024 A5 %) Antein K
RERE R 5175 A 0GR/ BRUMYE 1 TNF-a, 1L-1B
I TL-8 7K -, AT HE J2 38 Ao 8 458 W 1B g 2F 4% 2 it
PI3K. AKT Fl NF—«B {551 i Z 0K s v SEEny . B
1976

NF-kB Fl Akt il 8 2 SR . RIS A
I AR 38 % 288 AUV 1 OG0 R A4 Bt 9 ANt T 1 A A
FH 220 Bl COBRAE RSN BT 25 0] 1L-6 1t
RAEH, ATRE-S AT rh R 4 i 2 5 (1) 9 5E M NET
P RA OC 2 FEARDESE T, B Bl O e AR S RAIR
TR, AT Akt T NF-xB p65 iR
K, LEARNES T TNF-a, 1L-6 FI IL-1B %548
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