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Abstract

AIM: To investigate the effects of fistular onion
stalk extract on NF-xB expression and TNF-a
secretion in steatotic HepG2 cells and to explore
possible molecular mechanisms involved.

METHODS: HepG?2 cells were induced with free
fatty acids to create a cell model of hepatic ste-
atosis. Intracellular lipid droplets were detected
by oil red O staining. Cell proliferation was de-
termined by MTT assay. The expression of NF-
kB mRNA and protein was detected by RT-PCR
and Western blot, respectively. NF-kB activity
was detected by electrophoretic mobility shift
assay (EMSA). TNF-a level was measured by
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ELISA.

RESULTS: After treatment with free fatty ac-
ids for 24 h, steatosis was successfully induced
in HepG2 cells. Triglyceride (TG) content was
significantly higher in model cells than in con-
trol cells (0.22 mmoL/L + 0.03 mmoL/L vs 0.07
mmoL/L £ 0.05 mmoL/L, P < 0.01). Treatment
with different doses of fistular onion stalk ex-
tract significantly improved cell proliferation
(0.35+0.04, 0.38 £ 0.03, 0.43 + 0.07 vs 0.29 + 0.07,
all P <0.05 or 0.01). The levels of NF-xB mRNA
and protein expression (1.10 = 0.06 vs 0.67 +
0.06; 0.41 + 0.03 vs 0.27 + 0.04, P < 0.01) as well
as TNF-a secretion (P < 0.01) were significantly
higher in model cells than in control cells. Treat-
ment with different doses of fistular onion stalk
extract significantly reduced the levels of the
above parameters (0.97 = 0.05, 0.94 £ 0.09, 0.88
0.08 vs 1.10 + 0.06; 0.33 + 0.06, 0.24 £ 0.06, 0.26 +
0.05 vs 0.41 £ 0.03; 65.38 ng/L + 9.55 ng/L, 59.93
ng/L +7.52 ng/L, 45.05 ng/L £ 9.22 ng/L vs
76.92ng/L +840ng/L, all P <0.05 or 0.01).

CONCLUSION: Fistular onion stalk extract has
significant protective effects against steatosis in
HepG2 cells possibly by inhibiting NF-xB ex-
pression and reducing TNF-a, secretion.

Key Words: Fistular onion stalk extract; Steatotic
cell; TongYang; Nuclear factor kappa B; Tumor ne-
crosis factor-alpha
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Wi £ B ¥ MNF-xBiE P ; ELISA# M TNF-o 2. 1 #RFSE
Day % #2 & 69 VA%

R#FF. @
B F . R A
B Rg it A A
e = kir
7 FR kK
SR HEIEL.

HR. HBRREF24 05, W0k E 2w
Be by bk, BEAATGA R AT R F I 5,
£ A %it 5 %(0.22 mmoL/L+0.03 mmoL/L
vs 0.07 mmoL/L+0.05 mmoL/L, P<0.01). %
& 3B T 2k & a i E 1 (0.3540.04,
0.38+0.03, 0.4340.07 vs 0.29+0.07, P<0.05
20.01); BEAZBJ ANF-kxB mRNA. & &
RERLERY G T EFTRA, 23 A%
3 %(1.10£0.06 vs 0.6720.06; 0.41+0.03
vs 0.27+0.04, P<0.01), R & _EFTNF-aK-F
2 F EIH(P<0.01); mEGRRHREFH
2 A R 486 LR Fe AR AR T AR AL 28(0.97 +
0.05, 0.940.09, 0.88+0.08 vs 1.100.06; 0.33
+0.06, 0.24+0.06, 0.2620.05 vs 0.4140.03;
65.38 ng/L+9.55 ng/L, 59.93 ng/L+7.52 ng/L,
45.05 ng/L£9.22 ng/L vs 76.92 ng/L.£8.40 ng/L,
P<0.0530.01).
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AESBRE P T 1 I (nonalcoholic fatty liver disease,
NAFLD) & —Fh Gk s s, S8 o4 i s 17
AR R I T AR A R AE (P R B 2R A AE. H
HI, NAFLDI R ER YL W R & E T, Kk
PR R, TR AERYE A JE B A= o it
RN E AR, 24 WA T, 24
NINA SR ACE 8L S ZEHPi(insulin
resistance, IR). A1, SN G i 440
NS DR 2 B DI O, 2 A SO A I ZCRHEE
VA0 R 1) g 2 1 R B ) — 2
JAy. B AR ST R Y, A BN AU 7R e e
J9 FHE R AR P () oA, 6 s W I — e 11
By Ve, ASSL5 B 70 W82 A 3 U R I A
PEHep G241 i [F1#% K FNF-«B mRNAFIE [
Fk S FiEYE, LA E TNF-a K1, Wi
PR 20 & B0 I 4 e i o 2 1 1 7 v 4
ST REMLH.

1.1 A A 40 bk HepG2, T b RH K
SERIGR L AE B, B S (FBS) A DU 7= .
PEDMEME; 773 4 26 [F Gibeo 2 7 7 i A
(palmitate). iR (oleate)ds) A 3 [F Sigma /A ]
ai. MLLOWAN &L, RS AE Y AR AR A
H] 77 fh; TNF-oo ELISAIR A& A R&D A ] 7= .
RNAout(TRIzol RNA$EHR ) A R PEHE A T
FiAg B2 W) 77 fh; ReverTra Ace-o-TM-RT-PCR
Kith HARF YT () R AT B A w77 i
PCR5 ) 0 i 7% 22 v 7™ . DNA Marker DL
2000(TaKaRa) A i 7E A 7] 7= . Tag DNAZE
Gl A MBIA =] 7= i AP ANF-«BZ i fEdt
& J3Santa Cruz2 &7 5, bt 2E —Hihdbs
HOAZ AR A ) PR . A R EUY) B v 4
A B el o s, #5: 080304, A
18] 5 it 5% 7 BURR R 28 1 S ), Al L 2R Oy
#240.05. 0.1, 0.25 g/L.

1.2 7%

1.2.1 %8 fe3% 7~ HepG24i it LL0.25% i /0.02%
EDTAWAAEAL, LAE 100 mL/L FB S i
DMEMZ; JEMAE 550 mL/L CO,/I37 CH %44
G

1.2.2 #4540 HepG241 i, K55%24-48 h, 4
M #80%-90%. sr i IEH 4. B, 24
A 2 (FE i 3910 25 771 £ 90 B A S 3 A SR R A1),
Sorp, BRI IMN U BRI RR (IR« AR AR BRI
FE241 1 0.5 mmol/L, 722 3CHk[4]), AR F
= W) 1E 415 s n0.05+ 0.1, 0.25 g/LI¥
I H R I A R Ui I 1
PR FR AT IR ARG 7R 40 My, 559724 hia e |
T A A .

1.2.3 wH4rOF & UL 2 e A B 8 AL [A) F, B
B T oL 95 W I & 4155 3, HIPBSTES
O A AL O B W] B AT B (0, WIIRE T,
HPIAS-1000%! 51453 22 el 4 KR

1.2.4 afe ATGe M [f] I, B 7R T 6Lk
FEIR N &A1 40 . I 53 VR AR 4 B, 3 000
r/min500 10 min, B3, #0045 A B R
R g6 AR 4 B B A AR .

1.2.5 MTT & o Aoy 4R B S, 96413
T FLIMMTTIH 10 uL(5 g/L), 37 ‘CHEH 4 h,
012 BiEW, ARG RFLINADMSO 150 uL, #=%
10 min, 7EEFAR X 1570 nmAb I (A )Y H.

1.2.6 RT-PCR¥# A A& AF 48 fe 4% B FNF-xB
mRNA ) £ A: [F] b, 4140, £ TRIzolik
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1 ANERERORBRIXIEHEHMRIEIHTARIIRINCHLIORE x 400). A: (EHITIRZ; B: B

0 B e - A1 40 S m RN A LK 23 B 5%
HVE, MAEFE, 2, -70 CHRAT. MRIENF-BHE
1, Hprimer 5.0% A1 ¥ iH4 1 5 14): NF-xB-
F-sense: 5-CCTTTTCGACTACGCGGTGAC-3',
NF-kB-R-anti-sense: 5'-GAATGGCATTCAGA
CCGTCCC-3", ¥ 7 Bt R/Nh422 bp. B
GAPDHI1135|4)24: GAPDH113-sense: 5'-CATG
AGAAGTATGACAACAGCCT-3', GAPDH113-
anti-sense: 5'-AGTCCTTCCACGATACCAAAG
T-3', ¥4 BRI A 113 bp. KA ReverTra Ace-
a-TM-RT-PCR Kitii % sl ) &, $acti A i i H
HLUSRNAF FImRNA T 5 5 licDNA, FRdkAT
PCRY #4, ¥ iS4 95 CHIAEYES min, 95 C
20 s—>57.5°C 20 s—72 C 30 s, FL35MEE,
72 CHEK3 min. HLUK 45 H Quantity One(3 [
Bio-RadA )7 AT RGEREAT FLUK S5 6% FE 4y
Mr, V5 H 7= YINF-« BRI 2 I GAPDH 1130
DG BEARL IR B A ke S i HLAH X 5 &2

1.2.7 Western blotH A A& I 48 FNF-xB& & %9
Fak: [ b, PEMUCE-AIA0 MR T, AN MR SR
TR, H20 pLZSRFF i, 1 1TSDS-PAGER
FIHLVK, RIS~ P RREIR AT 4 2 1, ik
fTWestern blot/x ¥, ifiid¥BandScan 5.0k X}
7L EIHEAT 70 AT, LhB-actinff 4y %€ - Marker, 20
pmol Jy 52 5 LA

1.2.8 ik EHRH L I RNF-«BEE: 1
VKT R M2 43 FT (electrophoretic mobility shift
assay, EMSA)KY I 2 M6 id I 20T, $2H
I A% Y, TEASIINF-« By PE. [R5 A
IR AL 4 A% 2 11 S Biotindr i UNF-x B 51
#%l (sense 5'-BIOTIN-+-*TAGCATATGCTA*--3',
anti-sense 3'--**ATCGTATACGAT:---BIOTIN-5',
0.2 mol/L)R &5 & v IR, 3 >R HI Tobs
1L HINF-kB(sense 5'-*TAGCATATGCTA:---3',
anti-sense 3'-+-* ATCGTATACGAT--+-5") {145 5P
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eSS, WEAT 2SI N NF-«B 5 DNA S &
POV e S 43 4. N FiBandScan 5.0%f T
TE B R S =0 4% s v SRR oy e B8 40 #. LA
SR AE FH 215 9T 0 BRI 45 6 4k i 1A
(1 FOAB R 2 LR U F AL IR AN 45 5 0
1.2.9 #m &403 7 L& P TNF-a4 & IHES
YUERG TR TP IR24 WG I8 9% L3, FNTNF-a
ELISATR &L 20 A 1L TNF-ouf i< 5.

Gt AR A EdE I HISPSS14.08 114
BTS20 87, 1F it %k} Dlmean + SDEE R, 41
(i) LEACR ek 56

2 BR

21 BT HAENEFobrOF &4 % IE A 40
IG5 2 MIHES SR AR, 41l 4
R, OB, WL O R AN LA S i, 1%
K, > WAGLL R SR 4R B 4 4l Jfa 2
ST, K 2 MY, a0 AR [, 4 )
SEG KRB AT O 7R 4 L P A 21 8 TR L
%, FR5r A0 M A T SRR A T A R Py, w]
DA R IR . 2 B e B e 57 T JHF 4t B g s A
PERCRL (&I T).

22 H BB ATGA EMHoh 7724 h
S, Ui 25 MR 0 1 A 40 B PN T G5 T A 386 1 0.22
mmoL/L+0.03 mmoL/L vs 0.07 mmoL/L+0.05
mmoL/L, P<0.01).

2.3 F§ R M m ARG VE R R ALAE T R E
W2 ] B PR (AR 0.29+0.07 vs 0.56£0.10,
P<0.01), ZL AL Ty a0 o e #50k; m
20 20 40 9 e A AR A S e (A 0.35
+0.04, 0.384+0.03, 0.43+0.07 vs 0.2940.07,
P<0.05550.01), A EA B WIS
(P<0.01).

2.4 RE)VIRE R 3B x5 ig By %M 20 JRNF-
kB mRNAE A 69 % v PR &A1 L ARNA, W

I, BT MR E
RMHEERFS “fa%,
FRiB” WKk F, A
PG R R
NAFLD#) i [ 4
RAAH, RILT F
S e AT
BTN
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AMRIEEE G
PR 4 T i ad
P 4HNF-xB & ik
Bk R E R
TNF-a % 3 k&
PR RE, A BT ik
— 3 W A AR
SR, AL
SRR,

NF-xB

GAPDH113

2 AEREROEBRNIEHZIEMIENF-B mRNAZKRA
BYSZ0@. M: DNA Marker; 1: 1EH % IR4H; 2: 720 3: fIsIEA;
4: thyllEA; 5: e,

A 1 2 2 3 3 4 45 5 M

Da
55 000 NF-«B
25 000
B

p-actin

3 REREROERYNEHTHBENNF-BEBERE
BRI A: NF—«B; B: Bactin. 1: (FHXIEL; 20 BIHAH; 3: (%
FIE2H; 4: FFIELH; 5: S FEZH; M: Marker.

M9 SERT-PCRAL I # 4INF-xB mRNA
AKPARAL(K12). IR A, BRI, (R, s
T 5 R B AL C TR 73 79 290.67 £0.06, 1.10+
0.06, 0.97+0.05, 0.94+0.09, 0.88+0.08. #5524
YIVER A S BIRAL . [P 41 (LAP B SAR 5
BDNA) LR 22 7 4 127 5 (P<0.055%0.01),
T BRI e B AT G 7 2SR Al UNF- BIF)
mRNA )k,

2.5 7R EIRJE . FE B 2T g by K M 2 BONF-«B
Fa ke HEBW A, &40 W B-actin
W& R 5 I 224845, #2428 7 ik /T BandScan 5.0
BAE T, AL, B, K. b sk
JEHA A CTIENF-k B3 240.2740.04, 0.41+
0.03, 0.33+0.06, 0.24+0.06, 0.26+0.05, #5244
VEH & 41 5B AT LR, 2 B 20 (3R HUY) e I
TR AZ P 41 INF-k B 8 (1 R0k,

4 EMSATRARER
EROIRRY T
EARZED. 1
S0fFHIARPRICNF-«B
P IR EH R Sk 3 e
#; 2: NF-xBHZEEHA
AP IEAH; 3: Heshs
[ SRORE AR 2
ftL; 4,5, 6: Ik, . &
NHEFIEZ AR T
FHEH; 7: 23 AT IEZH.

S10t
05|
0.0 ‘

B G SRR SRR ERA

5 BESEEXNREIINF-BRZBESFHALE

2.6 EMSA#-n| &40 4 fANF-xB7& 4 i EMSA
SER R I, T A P A SE 5 bl ORAR I FNE-
K BARE 0] 52 A HINF-« BIIDNAZL 7, BHE
X RCH IURE S IIDNAGE & 45, $RoRiz4kan N
NF-« BEDNAYF e s G . HAH
PEHU AL EE AL FIDN Ah & 4 s 9859, Ui WL an
MRS BN F-k BIIDN A5 4 3% MoK, B
H 2R FE () 38 = B ARG, 2% R 2 A Uk
Bl e R LI — 2 R DN A 25 5 4%ty U0
Hep G241 iZ 2 BUYINF-« BIIDN AL A 15 R 5
w4, 5).

2.7 &3 9 L iF P TNF-oK-F 437 55 i i )
WG, 4080 I TNF-o/K T B 219 55(76.92 ng/L+
8.40 ng/L vs 51.80 ng/L+10.15 ng/L), &4l
RE A AT TNF-o % 5 (1 71 151(65.38 ng/L£9.55
ng/L, 59.93 ng/L£7.52 ng/L, 45.05 ng/L£9.22
ng/L vs 76.92 ng/L+8.40 ng/L, P<0.05), LA
20 B K B 2.(P<0.01).

3 1Mie

Bl ARG KT g, IR SR AL, &
DU BB, MO Bl DRI s i IR 45 22
T 905 R 1 11, NAFLD A& 5 B 4E - TF
. NAFLDOE it e AT« AR v e
U 14 JFE 96« R I e P T 4 e R R I ke s 44,4
AN . NAFLDI AR LGB R 2L, 24
WA SE A WA, Day 58 1 USSR 59
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PR ¥ SV I (oxidative stress)PA M IR L
EaN L RN Rt € A = S AR | NE 2
H .

A SIS S PR IR R2 © 1 Ao i T A2
T ARWRS 40 M IR AR R A S A 20 i
W IR RS TG 3 M T IE W 41, RN
JIE v I 38 %2, SRR AR AR AR IR DT AR R T
0. 20 PR HU) fe W 2 B AR 25 2 40 i s s
DO, $ox W56 I s I (0 FH AL ) 5 Ji o e
AR I 25 R DT 1R % i, FEAR R MET G & K,
G IR B, BRI 2 a7 e e AT k. A4
Y P S, FRATT A e IR S A AT ek A
S i PN T B, 2 R A T v

e A IR G IR D X 44, AR OB
SEEET “HE” « WK . BT —
K, WA HImARRI, 8T “WR”
R AV, HE A R PR AL AT Ay 44 0
R PRI, AT S, 3 T AR
RN “LHI7 o Wi 25 s e
—BEBE IR A BB AR R T AW I R S 4
5, AT T RENERII )G, fERE A
ek ALt b, $2t T “BHAA” Bow
B, H TP LG 7 R AR S e W
SRR, O TR W IR 7 va S it T AR 4 R a9
M. Do “BHAARE” #Higte R T, IGK L
T2 H 38 S o 24 280 IR B v BRI, B
7R W IARE TR Y, A RIS N AFL DA
BUOK R A BRTG. H R, o S PR
VER. Awtoas R o, B2 E 3 e i &
FTHI A0 M PN 2 5, 40 P TR SR os . i B
B HU) 0 2 A T A A DR, B e
I JE s A

NF-x B2 58N 4 B+ 40 G 1T
A% 40 M B s BT -, T 8 22 B 6 DR 1 JE R 1Y)
FKiks, EH o) 2, BATHEN A HAAENAFLD
R RIS B EAEH . TNF-oof 48 W 355 41
i PR 3o S NF-« Bl 85 1 (inhibition NK-
kB, IkB)#iB(IxB kinase B, IKKP) Ik BR#fE,
I AENF-c BRITKK B-TNFof& 1) [ 5 1838,
PEBE IR 25 2 AR K (insulin receptor substrate,
IRS). B I M JUL IR - 3 Ul A5 o Bt g Mg M 40
WA ES FERATER A, BATRIL: BRI
HINF-xBRIEH SR, ETNF-o/K R 5. 762
YIVE R 2, 205 B+ 1 1o e 0 742 v 4
JHa i 5 AR e, NF-k BERIE S TNF-o7K -1t fifi
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F A, SR AL I, 4 N F-« B
LR AR A, 1 SCHRAR TE 1) 1E O 40 RN F-« B
) it 1 3 P A AT 12 B T A L I 1
AR AT R SNF-«BfE S8 B 1 7 A K, Xf
Rk LA

H ik, A1 A HINF-c B2k S TNF-adif
A2 R BT VA NG U ITE AR 105 1 B 9% )
BN —, BefsH e &5 Ne 07 e AR 250, A
T U240 G 5 2 e A o 4 i s B A B,
0 YRR LA P IR I A A 453 47 DA B At i DRy
B FEE, CRA A, S5 i o I AT R4
BivafE .
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