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Glycyrrhizin Regulating Expression of Cartilage Metabolism Markers and

Imbalance of Th17/Treg cells in Peripheral Blood in Osteoarthritis Rats
ZHU Bin', ZHANG Qian—Yan’, HUA Xian—Zhang',
LUO Yuan—Cheng', AO Chuan—Xi', LIU Lin’

(1. Dept. of Orthopedics and Traumatology, National Hospital of Enshi Tujia and Miao Autonomous Prefecture, Enshi 445000 Hubei,
China; 2. Dept. of Emergency, National Hospital of Enshi Tujia and Miao Autonomous Prefecture, Enshi 445000 Hubei, China;
3. Dept. of Orthopedics, People’s University Hospital Affiliated to Hubei National University, Enshi 445000 Hubei, China)
Abstract: Objective To explore the therapeutic effects of glycyrrhizin on cartilage damage in rat with osteoarthritis
(OA) and its mechanism. Methods Thirty SD rats were randomly divided into sham—operation group (6 rats) and
modeling group (24 rats). The rats in the modeling group were induced into OA model by right anterior cruciate
ligament transaction(ACLT), and rats in the sham—operation group were only given cutting open skin and articular
cavity. And then 22 successful modeling rats were randomly divided into model group (6 rats) , low— dose
glycyrrhizin group (5 rats) , high—dose glycyrrhizin group (5 rats), and leflunomide group (6 rats). The low— and
high—dose glycyrrhizin group were given intraperitoneal injection of glycyrrhizin at the dosage of 25, 50 mg/kg,
respectively, leflunomide group was given intragastrical administration of leflunomide suspension at the dosage of
1.87 mg/kg, and the sham— operation group and model group were given intraperitoneal injection of the same
volume of normal saline, once per day, the treatment lasting 3 weeks. After medication, the cartilage damage
situations in rats were observed by safranine oxygen— Brilliant Green staining. The mRNA expression levels of
Caspase—3 and Caspase—9 were detected by quantitative real—time polymerase chain reaction (qRT-PCR), and
protein expression levels of Caspase—3, Caspase—9, matrix metalloproteinase(MMP)—1, MMP-13, Collagen II ,
Aggrecan, transforming growth factor(TGF)—B, Smadl and phosphorylated Smad1 (p—Smadl)in cartilage tissues
were detected by Western blotting assay. The percentage of type 17 helper(Th17) cells/regulatory T (Treg) cells in
peripheral blood from rats was measured by flow cytometry. Results Compared with the sham—operation group, the
safranine oxygen staining of cartilage tissues was severe or completely lost in the model group, and mRNA
expression and protein activation levels of Caspase—3 and Caspase—9 were increased (P < 0.05), levels of protein
expression of MMP-1, MMP-13 and TGF-3 as well as phosphorylation of Smadl in cartilage tissues were
enhanced, protein expression levels of Collagen Il and Aggrecan were decreased, the percentage of Th17 cells in
peripheral blood was significantly increased, and the percentage of Treg cells was significantly decreased (all P <
0.05). Compared with the model group, the staining loss was alleviated in low— and high— dose glycyrrhizin
groups, and was basically recovered in the leflunomide group to the level in the control group, mRNA expression
and protein activation levels of Caspase—3 and Caspase—9 were decreased (P < 0.05), levels of protein expression
of MMP-1, MMP-13 and TGF-f3 as well as phosphorylation of Smadl in cartilage tissues were lowered, protein
expression levels of Collagen Il and Aggrecan were increased, the percentage of Th17 cells in peripheral blood was
significantly decreased, and the percentage of Treg cells was significantly increased (all P < 0.05). Conclusion
Glycyrrhizin has effects on repairing cartilage damage in OA rats by inhibiting TGF-3/Smad1 signaling pathway,
suppressing cartilage degradation and cartilage cell apoptosis, redressing Th17/Treg imbalance, contributing to

reducing immune inflammatory response.
Keywords: glycyrrhizin; osteoarthritis; cartilage damage; TGF-/Smadl signaling pathway; Th17/Treg cell

balance; rats
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WASEAAE, HAENR . JAEN T, 44K D,
AL JHE S R 2R AR il BE S ECOA YA AR, o, RIE
PRl 5 AR B 2 A1 i (ECM) )it B2 e fie A
BT BN IR OA K AR EE Y H R
S RHEYH 5 Glycyrrhiza uralensis Fisch. BAR 5 #
2o WRH, MV, KR, (AR) ok, HEATER
TLHEAS I FER S, WA, RIA, H301,
GINE, R, AMBREIEE, (W) ddk, H
BRI, ki, sk, AR HEEER
JE M B SR IO — 2GRy, B e
JERIGE . RAeTHF A, AR T
RO PUEATEVE AR i 22 DI BEC R DRk . AR
WFIE B TERTH FORTR XS OA K B ALR YT AEH]
L], BRAHEIEA RGBT o

1 #MH5E 7%

1.1 Zh¥  SPFZUfErE 4 84 SD K30 2, A5
264 ~282 g, I AL BRRAEYRHLRAD A IRA
H[FAMIES . SCXK(5L)2014-0009], FrA KR
) S A v [ B2 2R 2 B B2 2 S 0 sl ) it 5 T o
WEEFNY) BT UES . SYXK(5T)2015-0035], 4
PNELL &

1.2 39, KFE5ME HEMRPEE NS
IR E RIS BE, H#HES . 160904) , 4liFE 4 99.9% ,
f2r 25/ UL 1, S Pt Caspase—3. Caspase—9.
R4 B E A (MMP)-1, MMP-13. CollagenII .
Aggrecan, FALAERK I F (TGF)-B. Smadl. WK
1t Smad1 (p—Smadl) . B-actin £ 78 f& HT A& (3 [
Abcam A H]) 3 FIERZOEER (FITC) FRic CD4 H
S EPUIR (3E[E BD Pharmingen A ) ) 5 W41 86 H bR
A AN E 17(IL-17) . Foxp3 ¥ BEPLIAK,
) ¥ 5 E bR 0 B CD25 B TE B B IR (5

E1 HEHENSEHX
Figure 1 Structural formula of glycyrrhizin

eBioscience /2 ) 3 Fixation/Permeabilisation 1L 7 &1
(ZE[H eBioscience A F) ) ; BELRNARIGAFI & .
e R & L S O E R A W EE SOV (qRT-
PCR) A GBI KB (P EDABRA AT,
TS R O ML (ZE [E Beckman Coulter 3 /) ) 3 1R &
¢ BT (9€ [E Thermo 24wl ) 5 SE AT 28 % /2 &
PCRAX (i =2 [R 8w ) 5 Ji U4t A% ( 56 5] Becton
Dickinson A1) 5 VU=1206 AN GRETH(H A
Shimodzu A #]) .

1.3 54, R HE"54% 30 KR
BEBLST BT AR (6 H)FNOA TEARLH (24 H) , AR
ZH R BRI I R 5 100 /LK & &8 (3 mI/kg) #EATRR
M, e TR ] R X AT 2 B, TR D A i v
Je BRI 7, BRI A R G P Ak A e Bk A
KAWEGIIT, K d m#, R RO T hok
Jer RS s BB OGS, FI T A B LT B IR i
X, SRR, DD IS G S
BRINHTSE B 2 S DB . DAAT TR 4 o 30
EM B Sy, RGBS, RTARHER R AT
TEBZ IR I o A A 5 Jm P A= BEER /K o
VESCTT, R R IRAL AT S, BUR AR R
RO T S 0 BN, SRR R BT,
Z A MG, S YICTE; R b AT AT T
o 24 HORRRALR 2 i) 22 H R 348 ) R R
BERL T A RIZH (6 H) . HHREHE R AR S 4 (5 H) |
HHRAR S EHG H) . REKRH (6 H),
BTN, SRR A TR ES 25, 50 mg/kg
HEEER, RFKFHHZLA THEE 1.87 mg/kg K HAK
FRRAEW, BAIZH 5 M T AR 4 K U I 1 5 [ 55
R AE R K . TR 1R, JELR4A 253 )7,

1.4 NBRIEHREHFIE

141 HFLORE K HRERRBE S TIKE
IO AR BB IS 1248, FFARITETN
0.5 cm X 0.2 em X 0.5 em [/NE B, PRI 40 g/L
LR IPEEH E 24 he WKMPEL hJEAE100 /L2 —
J¥e D R Ah ( EDTA) RS P Bess 24>, is55e
WU AT EMARA K, =N, A, 2
PR 5 pm 5, RGBS FHICK S BER195% 2
B 53 5IH0 3 min, ZEIRZKPIE 3 min, JRAKGYLE
5 min, /KM minf5, REFYLE 7 min, 0.1%
FLLOG(A 8 min, 95%LIEHRYES min, JoK LB
B2 (B min/Ik), “HIEH, PR RS
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1.4.2 qRT-PCR A& F HE 5 RNA $2 B0 &
VLA B 2D PR HRUAS AR R 8L i
SVRNA, W 540 o6 BE TSI FL 5 2 (0D)
E A5 RNA B945E (ODag nm/ODago nm 4 1.8 ~2.0),
I FHBE S FL KGN RNA (R 24 o 44 BB S i)
G UL BT cDNA A B, R SRR R (10 pl) :
2xmiRNA & W A ¥ 5 pL, 0.1% BSA 1 pL,
miRNA PrimeScript® RT iR &%) 1 pL, & RNA
0.5 wL, 2% RNA§ ddH,0 2.5 wL., JW S5
37 °C 60 min, 85 °C 5 s, 4 °C 30 min, PCRIK %R
10 pL: SYBR®Prmix Ex Tap Il (2x)5 pL, L5149
0.4 pL, TSI Y 04 L, ROX Reference Dye Il
(50x) 0.2 wL, ¢DNA 1 L, ddH,0 3 pL, PCR J2
MZEKE . 50 C 5 min; 95 °C A % 30 s,
95 CAZEMS s, 60 CiIBKHMIEN 34 s, 40 MEIR
Caspase-3 LUiF5|#1)F¥ 5185’ —~CAGACAGTGGAA
CTGACGAT-3", TiFs¥F54 5" ~TTTCAGCA
TGGCGCAAAGTG-3" , "4 f Bt K Ji 564 bp;
Caspase—9 15 | #1J7510 5’ ~TTTTCTCCCAAAAG
CCTTCA-3", TUF5I¥F514 5" -~AGTCTGCAGC
TCCTCCACAT-3", ¥ F Bt 482 bp; NS A
K B—actin L35 #7518 5" ~AGCCATGTACGTA
GCCATCC-3", T#sI¥IF51 0 5 -GTGGTGGTG
AAGCTGTAGC-3", ¥ 3% i Bt K & 210 bp. H
274U TR H I SE R A ek

1.4.3 ZF @i zsn RIS AR RS
P EEH, R Bradford 21844 4% 20 85 ik
3, 28T Tor L R B — 2R Y I R A LUK
(SDS-PAGE ) 73 B 25 11 K 2 11 4 22 TP il A P 3
1 R A S (PVDEF) B, % 382 hy 050 A
Caspase— 3, Caspase— 9, MMP- 1, MMP- 13,
Collagen Il . Aggrecan, TGF-B. p—Smadl. Smadl.
B-actin PR —Pi (1:500F ke ) 4 CHFH 141, W
FRER IR ZZ /PR (PBST ) 3EEYEAR 40 min, Sl A HRP
FRIC By —H0 (1:500 #iks) BEOCHEF 1 h, PBST#EG
EVE3 W, 10 min/IR . N H] Odyssey L8054
ARG PVDF I, WAL T 45 L 45w I
1.4.4 SR fsEsh T 40 (Th17) . AP T 40
e (Treg) 2m faaeml B AR BUAM A IS mL, R
FH Ficoll %7 £ A6 B 8.0 4 5 1% 41 i (PBMC) 43
Bk, DL RPMI-1640 5% 55 Wk 18 8% 41 it vk fF 2

2x10°N/mL T

Th17 ZHHEAEI . K3 25 4519 PBMC B A 24 £L
B b, A 50 we/L U BE SRR, 1 wmol/L Y &85
£, 750 pg/LINEERER R, IRGHAJE T 37 C.
TRFU L 5%CO AT T REFES he SRR 24 FLAR
P12 000 r/min &0 10 min, F_ BV, #ERELs8 ik
(PBS) My 2 7% ; i A FITC FRiC 1 CD4 2 78 B bt
K, 4 CHRECZMFE T IEE 20 min, M P& Fixation/
Permeabilisation i 77| &5 A9 Ui B 45 7F 17 325 B/ [ 2
30 min, MIABELLER AR ICAY IL-17 B g BEHTIAK,
T BEAE o ACTR) R BR B4R, 5 IR RO N
30 min, Ye{0 )50 A PBS B EANMIIR G EALRI

Treg A BELAS I = K0 25 451 PBMC Jin A 24 £L
B b, A FITCHRiC By CD4 BATERES A, 4 °CihE
e 4 R F 20 mine I A B 3 AR IC R
CD25 Bva[EHifk, MRIE Fixation/Permeabilisation i3t
F 6 UL A 5 BT 1 I/ [ 2 30 min i PEATIELL 4K
FIARIC Y Foxp3 B e EPTIAR M N YL (o, X HRAS poim
AR R, 2 IR 30 min, B
A PBS HEA ARG AL
1.5 SRitAE R SPSS 20.0 G54k kA 8
R, TR ORISR £ FRiE2E (x 2 5) TR, AAIE
oA, HEF, ZHHRBRHSNE T E45
Br, HAEIESSMAEIT ZATT, RAZ AL
ARHRR ARG, E— 25 P AR FH LSD— Kk
FRAIKESS . AP < 0.05 WEFA G5 L

2 %R

2.1 BHEXREREBRERGERILE K24
PR ARTFARHAPCERIDOCH, TTHB, 01
We), BWLLOGIYL, TERYLNEN; BIRIZH K
RS BN DS DT i R O R S
AN O RGN 8- 7 o 7 P S i B N (i B e
AR R R, Wik a] )z, s g0 i
Z, [FRMERYS 2, FLao iR,
R R R AR R R B, R E
B, BAOPOBRIPIERY; RFRFFHE £
TCH] AR, R, FLOREHY, T
RGO

2.2 HBAHKXKBRIKBHELR Caspase-3. Caspase—9
FTirKFERE £, BB34RER: SHEFARH
Heds, BORIZA R AR EZHZ 0 Caspase—3., Caspase—9
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NTEEY bEUA CHURRIENEE 4 WERERARL e KRR
B2 BFHXRRKBRERGERILR(FLOLE, x200)
Figure 2 Comparison of the features of rat cartilage pathological damage in various groups

(by safranine oxygen staining, x200)

*1 BAAXRKGHLA D Caspase-3, Caspase-9Fik/KFELLE
Table 1 Comparison of the expression levels of Caspase—3 and Caspase—9 in rat cartilage tissues in various groups (x +s)

- I mRNA FHXT 23k 7KF AR

Caspase—3 Caspase—9 Caspase—3 Caspase—9
RFARA 6 1.00 £ 0.00 1.00 + 0.00 0.01 = 0.00 0.00 + 0.00
AR 6 2.80 + 0.40" 3.20 + 0.54" 0.34 +0.05" 0.36 +0.05"
EEXIES S 5 2.10 £ 0.4372% 2.40 + 04029 0.20 + 0.0672% 0.17 £ 0.0372%
EENIES 5 1.50 + 0.28%22@ 1.60 + 0.457259 0.05 + 0.03729@ 0.06 + 0.037299
SRHEK AL 6 1.23 +0.30% 1.20 + 0.30% 0.01 +0.01? 0.01 +0.01?

DOP<0.05, SEFARLLE; @P<0.05, SHEMALE; OP<0.05, 5RFOKFFLLILE; @P<0.05, 5HEHEA
F 2 A

mRNA AH X 235 MR A TG ALK P 8238 T (P <

Caspase—3 | —_— | 0.05); SR thﬁ H%ﬁﬁ%ﬁ 1 771 2 2H A

Cleaved—Caspase—3 | W S S s = |7 kDa R FAKEFH K FCE 42U Caspase—3, Caspase—9

Caspase—0 MGG S_——— mRNA X} & ik Al % EI T A 7K 3 AR (P <

Cleaved—Caspase=9 W 35, 0.05), HHEEHZEM. &5 & 4R FORFRALHE
B-actin AR —— ) D i, ZRASIAE L (P<0.05),

23 RAXRRURBEALAHDERERBEEXED
MMP-1, MMP-13. Collagen Il . Aggrecan & i&
tei K2, B4R ER: SRTFARAK, &

LABFARLD; 267045 3. HEERMA g4l; 4. H®
B mAEal; 5. ﬂeﬁkﬂéfﬁéﬂ

E3 JBAHEKXKRHKBHELRH Caspase—-3, Caspase—9
El’]Western Blot Fik & ﬁuﬁj{ﬁﬁﬂéﬂ {TMMP-1., MMP-13 2 1334
Figure 3 Western bloting strips of Caspase—3 and K- RETHE (P <0.05), CollagenIl . Aggrecan 4

Caspase—9 in rat cartilage tissues in various groups

*2 BAABRHKBELATRTREEEEZESMMP-1, MMP-13, Collagen Il . Aggrecan Fi%7kF
Table 2 Comparison of the expression levels of cartilage metabolism-related protein MMP-1, MMP-13,

Collagen Il and Aggrecan in rat cartilage tissues in various groups (x%s)
20531 & (H) MMP-1 MMP-13 Collagen Il Aggrecan
BFARHA 6 0.03 +0.01 0.05 +0.03 0.12 +0.03 0.18 £ 0.05
ERE | 6 0.83 +0.09" 0.52 +0.06" 0.01 £ 0.00" 0.03 +0.01”
H R E AR 24 5 0.43 +0.06"> 0.35 +0.07"%% 0.05 + 0.02"2% 0.09 + 0.04™%
HEETER SRR 5 0.14 + 0.0572%% 0.15 +0.0572%% 0.13 + 0.04729¢ 0.12 + 0.0472%%
SR HOK R 6 0.06 + 0.04? 0.10 + 0.04? 0.15 +0.04% 0.17 = 0.06®

OP<0.05, SHFARAIILE; @P<0.05, SEMALE; OP<0.05, S5RFERFFAILE; @DP<0.05, SHEHZFEE
A g
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1 2 3 4 5

MMP=1 o S s s 54 kDa
MMP=I3 e S — — — ‘ 46 kDa

Collagen [ = S o SU——— ‘ 190 kDa

Aggrecan T St SR . ‘ 200 kDa

B-actin | WEEEGE—GGE— A (0 D

LARTFARAL; 24858045 3 H Rt Z R =4l ; 4. H
R4 5. R HORRRA
B4 BHRKBRHFHALAHMMP-1, MMP-13,
Collagen Il . Aggrecan B Western Blot BBk &
Figure 4 Western bloting strips of MMP-1, MMP-13,
Collagen || and Aggrecan in rat cartilage tissues
in various groups

2RIk 7K S i F R (P < 0.05) 5 SHA H L,
HRUEZAR L 7 AR ok JEOR R 2 K R 4
4Urh MMP-1, MMP-13 2 [ 3R 35 K F i 2 FE AR
(P<0.05), Collagenll ., Aggrecan £ HFik7K V-2
FETRE (P <0.05), HHEEHZEM, @mAlsEgmmk
FORFRAL AL, ZRAGITEE X (P<0.05),

2.4 FBHKERINEIMA Thi7, Treg 20 BE K F
Ebas K5, RILERER: SEFPARA LR, B
T 20 A B A0 A 1t v Th17 20 B K 7 39 5 3 i
Treg 4 Jfl /K V- B ZBEAL, ZF WA ZITHE X
(P<0.05); SR, HREEHRM., SHlE
2RI FEOK R4 I RSB i H Th17 40 A /KO- 35
ERRAR, Treg MK ET S, 2ZRA5ITE
B (P<0.05), HHRHRHZEM, SRR RRR
KFpUIE RS, ZRAGIHFE (P <0.05),

FARA ERIL HEETRALR AL HEET R A Al K HK L
e !\91
o o =
N 0 ml: o1 a%;
o4 g "3 O
o 'Edﬁp&
e Pl A ”T;, T M" u-;;mur-lz‘m-“;s T w:. m:)m-a.m:s
=1
- o
- =
o Q11
ug_f b
—
T 0 AL RAL L UL AL | Nhes | MRt
Bl IR e i S 0 0wt w wpt w Bl ®

B5 KAKXRINEMPThI7, Treg MRS FRELE (RRAAAR)
Figure 5 Comparison of the distribution of Th17 and Treg cells in rat peripheral blood in various groups

(by flow cytometry)

R3 BAKXRIEMAF Th17, TregBAEKFLLE
Table 3 Comparison of the percentage of Th17 and
Treg cells in rat peripheral blood in various groups (x +s)

A5 BE(R)  Thi7(%) Treg(%)
fRFARL 6 14209 31.0 6.0
FEARIZ] 6 37.0 +4.9" 2.1206"
HEFERA R 5 21.0£37%% 59416727
HHRHIE SR 5 9.0 +£2.8"29%  19.6+380290
SRR 6 34+15% 27049

DOP<0.05, SEFARALE; @P<0.05, S
b, @P<0.05, 5RFOKFHILE; @DP<0.05, 5
R AR A

2.5 BHXBHBHLHTCF-BEHFKIEK Smadl
FEWKERE K6, R445RTR: SEFARA
Fods, AR R R 44U TGF-B 8 1 kK
SF-F1 Smad 1 25 1 #5 R AE KK i 2 T (P < 0.05)
SRR b, TR R AR, A ARk UK
F5 2 R BRLBCE 4 TGF-B 85 11 %% 35 7K F-
Smad1 7 B FR LK F B EHREAR (P < 0.05), HH
TR, mREAFORFORRRA A e, 257
AGitE (P <0.05),
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TGF-B L . S, A — 44 kDa

L e—— = =

p-Smadl S S A S e o) (),

Bactin  EEGEGCE— i D

LARTF AR 288045 3 HRERRARR =4, 4. 1
FER SR 5ORFUKRRA
E6 ‘AXRRHKBALHTGF-B. Smadi, p—Smadi
E B /Y Western Blot BBk &
Figure 6 Western bloting strips of TGF—B, Smad1 and
p—Smad1 proteins in rat cartilage tissues of various groups

x4 BEXRKBARPTGF-BEAFRILK Smad2
E KT
Table 4 Comparison of levels of TGF—f expression
and Smad1 activation in rat cartilage tissues of

various groups (x£5)
B p-Smad1/
i g _
AL (H) TeF-p Smad1l
BFEARA 6 0.01£0.00 0.01 +0.01
FEAIZH 0.19 + 0.03% 0.15 + 0.03¥

6
HEMZEMRAEL 5 010002 0.08 +0.03""
HHRETRERIEAL 5 0.04£0.02"**" 0.03+0.01"%""
RFREFAL 6 001£001°  001+000

DP<0.05, SHEFARALE; @P<0.05, SHEMH
[b#s; GP <005, S5KFOKKALILLE; @P <005, 5
H R AR L H A

3 ik

BRI R(OA) LA SHCE A T KR
%), Caspase—3, Caspase—9 J& Caspases K x5 T
AN TP BRSOV EE T, R A T
I B Caspases—3 RATMI M T-ThEE, Pt
Caspases— 3 K- 54 g5 12 C R % U, 1M
Caspases—9 M J& Caspases &5 AN 1T+ ok
AR ST, TR AR TR S AR A i
Ferh 3 B EAVE Y, AW ST DI A2 X
WA R OA KRR, S5 R BN, AR B
HAUZ W™, I REFLORPAF O, K
VRS H B R S BERS I OA KU 42114,
HARH 2 Caspase—3 ., Caspase—9 mRNA K 45
RIOKFH R BIE, W EOR ER AL B R
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ERZ B TS IkBa/NF-kB p65 15 S 4HERE
KRIEEB R BT

PR, Y, TH, FFEHF, IRES
(1 VTR N REEREBE2EES, WA 4500005 2. i 42BE B PRSI JL/ NS BE25 IR, TWTEGARIN - 450007
3 N R EBEIEIL AR, JTRGEMN 4500005 4. fEICAEE R B AS JL/ A\ EBEE 454k,
TR 450007 5. 87 £ BE2ERe o — M@ BB AR ., TR T 453100)

HE. (B8] WEBRET KRB W IF(NAFLD) #7875 4 ZAuh [ F73E] 4560 R K AL A B4 5 a2, 42
Axdpasn, FREA, P A BL, LIHFMEBILMA, H410 R, REFEAS, HAHR KR T SEAMHE
NAFLD #A! , ##ERF 8, BAREK. F. HAZAH ML T ERE 0. 50, 100mg-kg'-d"H#F, Lo astlemuss T %
AR RS BEAZ AR50 mg-kg A, B BAFRA S RALTERTARLAREE . EL 128, A KE-FL(HE)$E
COEMR R RATFAELL LR IL T, 4 B 3 A AN fif 5 AR RIS B (ALT) . RARBR AL EE(AST), Hib =85
(TG). X¥PeBBE(TC)., &% EMEG(LDL) ., &EEME G (HDL) KT, BEI %95 R M 547 (EILSA) A& 518 ik 5 37 58 B
Fa(TNF-a) . @ @2 6(1L-6). #FFH —RA R ABGNOS) KT, M0 & E IR T IS ILAREL, &8 i
PP 33 & A M) AT 28 4% Caspase—3., Caspase—9. 4% B -F (NF)kB #7#] 7 a (IkBa) . NF-kB p65 F AT [EER] L5 EF 2Rk
B, BRI K RATIELL LT W MIRIR, i S B, fik ALT. AST . TG. TC. LDL. TNF-a. IL-6. iNOS 4%
¥R EIHZH(P<0.05), HDLAF R FHAK(P <0.05), ML Caspase-3, Caspase—9 Mt & ik ¥, p-IkBo/IkBa, p-NF-kB
p65/NF—kB p65 Jufii 3y B & (P <0.05); HAEA WML, SR E P, HHFWA S HAIEBIZHRA TS F R E LR
FeARARF(P<005), EERZTSHNZAERIEHRARTS SHHRBIZMAILE, £2F L%+ FEL(P>005).[4i8]
BARFE T M NAFLD X SIFREBAG , BeAkde fig KT, Hobudh) =T 4k 5 37 5) IkBa/NF-kB p65 155 h A % .

KEIE: BRE; BB F#4; kBa; NF-kBp65; K&
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