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[ Abstract | Objective: To study the antioxidation activities in vitro of a comment flavonoid component

named vicenin [[ ( Apigenin 6, 8-di-C-glucoside) in Dendrobii Officinalis Caulis from different origin places and
investigate its effects on apoptosis of HepG2 cells. Method: The antioxidation activities in wvitro of vicenin [I
(0.005-1 g-L™") were evaluated by 2, 2-diphenyl-1-picrylhydrazyl ( DPPH), salicylic acid and 2-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid ( ABTS) and copper ion reduction assays. Methye thiazolye telrazlium
(MTT) assay was used to test the inhibitory effect of vicenin [I (12.5 ~ 100 wmol-L™") on proliferation of 6
tumour cells in vitro. In subsequent apoptosis experiment, the concentration of vicenin Il was 75 pmol-L™". The
morphological changes of HepG2 cells were evaluated by Hoechst 33258 under fluorescence microscope; and the
cell apoptosis rate was detected by flow cytometry with AnnexinV/PI apoptosis assay kit. The mRNA expressions of
mitogen activated protein kinase ( MAPK) pathway related apoptotic genes were detected by Real-time PCR assay.
Result: The 1 g-L ' vicenin II showed 48.82% and 22.01% for DPPH scavenging rate and Cu’ " reduction rate
respectively (P <0.01). 0.5 g-L~" vicenin Il showed 86.88% for ABTS scavenging rate (P <0.01). vicenin
Il could significantly inhibit the proliferation and increase the apoptosis rate on HepG2 cells; after treatment for
48 h with 75 wmol - L. ™" Vicenin Il , the cells survival rate was 45.69% (P <0.01) and apoptotic rate was
14.57% (P <0.01). Meanwhile, the mRNA expression levels of B-cell lymphoma-2 ( Bel-2) related X protein
(Bax) /Bcl-2, Caspase-8, p38, extracellular signal-regulated kinases (ERK) , c-Jun N-terminal kinase (JNK) ,
and nuclear transcription factor ( NF) -xB were increased (P < 0.01). Conclusion; The general flavone
glycosides component vicenin [ of Dendrobii Officinalis Caulis from different origins has a certain antioxidation

effect and significant inhibitory effect on proliferation, and could induce apoptosis on HepG2 cells probably by

regulating the expression of related genes in MAPK pathway and Bax/Bel-2.
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B AR A AL 45 20140625 ; A B 6 SGC7901 41
MIlA H BNCC 2\ &, 4 5 100674 ; A 2 {5 2 5 B16
YA IR /N0 AT H1299 4 A il AS49 41
JiL NG5 B g HT-29 4H Jf A2 84 F 7 M v B8 2 K 2% 24
P E
L2 254 GBive = 4H5aF 0 M B 2 K 2E
252 F B AW PR A2 43 B A 3, S > 98% o & T0%
TR UK B Ak i s B, SR B ML 9 4K Bk
H R A iRkt R W G AR M AN [ Y 2 SO A7 (A
Tk PR T K AR AT IE T B ) | i3 R L W% B A%
g AB-8 I B HEEE I Sephadex LH-20,0DS #: )2 #7
X IE T R A 2647 43 B8 gl b, 38 i Ak A 4 0 AR
JR4E A AR B 3% 2% 5 i (ESI-MS,'H-NMR," C-
NMR) #7585 o B8 22 40900 4 1T 1 2 ad D8 BR A Y
TP RS (DMSO ) ¥ g, - 20 C LR A im
Hif H H-DMEM Jfilt 55 55 364 B ff |, fif DMSO 2844
BB T 0.5% .
1.3 {2  FORMA371 # CO, 40 M ¥5 3% 46,
Multiskan Go [ zf B i #1741 ( 2 B Thermo Fisher 2
Al ) s MIT-2 75 5 AH 2= 1 5 8% , BXS53 AU %¢ % 1 1 i
( HABEARELHT A F] ) 3 FACSCanto T %9 37 28 40 g A%
(% BD A ) ; CFX96 #1%¢ )¢ & £ PCR AL ( [
Bio-Rad A7) .
1.4 {7 2,2-I R 5E-1-9% S F A fy 5 (DPPH) |
2, 2- ZA-W3-2HE-OR JF wE me-6-Tf R-— Mk ER
(ABTS) (2 [& Sigma-Aldrich 22 &), #it = 73 %l b
27M4209V, 13M5426V ); 2, 6-— f T & X% FF fip
(BHT, Bif 4 T35 A BR 23 |, ik 5 20140816) 5 Jifi 4
I3 (FBS, 7 [E PAN biotech 23 7], #it 5 P160704 ) ;
WEWE P (MTT) , T 9K W5 BE (5-FU ) (36 [ Sigma 24
Al LS4k M-0215,20170308 ) ; DMEM 15 35 5 |
JBEmt , ¥ 5 7 R IR 5 W (3 [ Gibeo 2 W], #5435
7 20160712, 20170303 ,20160712) ; DMEM 75 B £%
FH (Ll AR A RS, # S
20170603 ) ; DMSO (™4 ¥ 35 A My R A BR A w4t
20170907 ) ; AnnexinV-FITC/fill {k, 75 Bg ( PI) 8 T
Far i 357 &, Hoechst33258 Y 43X 5 & (VL 95 / 5t L
SR A B A A, it S 4k 20170624,
20170712 ) ; 6 %% 5% &% 7 & 5 x All-In-One RT
MasterMix , qPCR X ) & (& K ABM 2 A, #it 54>
24 65170002 ,65170003 )
2 Hik
2.1 # ML B: 5 AN FJE HepG2 40 . N H &
SGC7901 41 fifs . A\ & €& I8 B16 40 A . A 3k /)N 41 jilg

Jiti 955 H1299 20 ff i B85 AS49 41 it A &5 g Je HT-
29 AU & 10% R4 13 , 1% 75 -4 i % ) DMEM
R IR L E T 37 °C 5% CO, Bigfh 5% .
2.2 HrEAb s A
2.2.1 X} DPPH H 3B RAERN Bl EWRE N
0.5 mmol-L ™" DPPH TR . K % PR BURE & 57 74
2RI I SE B, N 95% VAR OTSELARRR N 1,
0.8,0.5,0.2,0.1,0.05,0.01,0.005 g-L~" it &
VU, PR 2 BHT 542 I HRAE o R 25 i Ut Ok il i
TR DPPH S A% T 45 100 wL F 96 LR, 54~ ik
JEAH 3 AR AL, BHT [6] 3k 45 4E , 25 10 B 95%
B, 7E B AL R B 30 min J5 T EE AR AY 3 H
517 nm P K E WG A, #% LR 24 3U% DPPH A
L T B R I BR R = (A, — Ay ) /A, x 100% , A,
KR A A, HFERIER A,
2.2.2 Xt ABTS A& MERIEN  FERE N
7.4 mmol-L~"f¥) ABTS 2.6 mmol-L ' K,S,0,,
K %5 0% BL ABTS 200 pL,K,S,0, 200 pL,iR%], & F
A IR AR T HE 12 h 15 ABTS TR . K%K
GCRE 5B PG 22 A 9RO AR T O R & )
2.2.1 %0 ,BHT & & W #:1F. X5 % W B ABTS T 1
i 800 WL, s 5 W 200 pL, sE iR AT, # b HCE:
6 min, T AMAT UL 43 66 TR #E 734 nm PR
Kl A, BHT 4[] g #2425 (A 95% & B, %
2.2.1 0 P AR R R
2.2.3 XHEFREAE S BE 0.01 mol- LAY
CuSO, -5H,0 &k ,7.5 mmol L™ F 4%, pH 7.5
f90. 1 mol-L™" Z R 4% 2% v o A 2 PR IBURE & 37 74
2RI T3 o, B S W 4% 1] 2. 2.1 350, BHT
FEEICERAE . K% I CuSO, -5H,0 ¥ 25 pl,
K5 25 pL, BRI 25 pl, SRR 4R 2% s 125 pL
T 96 FLAk b, AN 3 A AL IRIRMIR ST, 7k
JilCE N 249 30 min, AR A 5 H450 nm i )
SE A, BHT [RVEHRAE, 25 (141N 95% £ B . AH X i
W RRE I H A AT . BE T IR R AR TR = (A, -
Ag)/ (A, —Ay) x100% , A, R 1 P& A &A
I P BB R X 7~ 24 1 1) e KA
2.3 RSN T A
2.3.1  MTT B kA6 037 78 2% 4E 0 10 X R[] e
AN K A2 MTT L (6 55 i 398 57 7 2% H: 36
I X6 AS [ i 38 40 B %) 3% 5 5% w0, B 45 AT
HepG2 4 it . A FE /N0 i fili 468 H1299 41 i A il Ji
AS49 i fitg . N\ B 9 SGCT7901 2 ity . A 45 % 98 HT-29
A PRI B16 4.
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WCAE X ECE K 4 B, B H-DMEM 1% 3% J0K
20 Jf B TR BRI S x 10° A/ mL 5 41 g 32 Fh T 96
FLEEFER R LA 100 pL 40 MR W, R )5 B
MR SRR h Ak e BE R, 24 h /DR KR ALIY
R L, 3 BN e bE DMEM 35 33 5 OR & 13 ) 76 B
(4 A T i J3E 1 8 PG 2 4L A T (6.25,12.5, 25,
50, 75,100 pmol-L™") & fLKEH A 100 pL, &4
WERE S NI, 5 E S A A AL E R
DMEM 3% 5% 3 (R & 1L 3 ) , 9% HepG2 4 i %
5-FU 41, % 9 50 pmol - L', ¥ 96 LAz & 37 C
5% CO, ¥ F2 46 43 15 9% 24, 48 h J5, B AL A
5 g-L7" MTT ##20 wL, ¥4 96 FL AR i & K5 3% 4
HRLEEE IR 4 h ARG /N0 W AL B TR, B AL
A DMSO 100 pL, ¥4 96 fLAR 1 7E % 10 min, fF45
A EE S ARVE R T, T B AR ALAE 490 nm R R A5
fL A ARYE LLUF A 2T 5 400 0 A7 05 3. 41 A7
F=Ay /A, x100% , A, H 75 FIHIR A, Ay 8 5L
WA,
2.3.2 Hoechst33258 4t (a1 W 5% HepG2 40 i i 11
AoEWE BO RO K Y HepG2 4l L, LA 5 x 10°
A/mL 4 B F 6 fLEE 3R R, BE 9% 24 b, A
75 wmol« L™ 74 22 4300 4F 11 % 75 48 h, Wi e 6 2%
PRI (PBS) ¥k 3 W, A 4% £ B H 4 C [ 2 4 i
30 min, PBS ¥k 3 ¥, &L A Hoechst 33258 444 ik
300 pL, 2 i kO Y 8 15 min, 2¢O B 40 R C
o [RIBT I AS AL (O & IS B8 35 3% ) A1 5-FU 41
(50 p,mol-Lfl)O
2.3.3 Annexin V/PT XYL ¥ M HepG2 20 fitd 14 4 7=
RO K I HepG2 411, LA 5 x 10" 4~/mL
BeFp T 6 LI IR 45 5% 24 h, A 75 pmol - L7
BVE 22 IR I 48 h, WA 40 35 57 W, PBS T
Ve 1WA S EDTA (188 2 1B Ak, Ui 46 4 i
HE, &% W09 A Annexin V-FITC F1 PI £
5 pL dRAT, % ke O )W 20 min, 53 %S (4
5-FUZ4L (50 pmol - L™") , = 3 =X 40 13 32E 47 41 it I
T3k
2.3.4 SEAPEOEE & PCR I #H ¢ mRNA R34
WO A K ) HepG2 4, L 7.5 x 10* 4~/mL $%
T 6 FLES FEMOh 8595 24 h 5 A 75 pumol - L7
HVUE IR W 48 h, 3% 3 A~ IE % fL, #
mRNA 5 e BF R 4l B, Fie I S R & R AR
B #E4T cDNA & . % PCR 32 7] & 16 B I 8
MR, 54T PCR R, N 4% 14 : 95 °C Tl A8 P
5 min,94 C 25 ¥ 30 5,55 CiE & 30 s,72 °C %E fif

. 46 -

30 s, 3R AR 30 s, HEAT 40 NEIR, e 2 72 °C F5 i
M 501 5 min, LA B-WLBh & 11 (B-actin) SN S, i
HEHE X 2 3 8 ST B AN [R] mRNA - f AR X 2 35 &
SIYFEI I L, 51 H B AR R A (RiE) A&
D&y

*1 5|¥F3

Table 1 Primer sequence

EE7) FPHI(5'-3") K

/bp
¥ %% 5 W F i TTTCAACCACAGATGGCACT 20
(NF)-xB F it AACCTTTGCTGGTCCCACAT 20
B-actin [ i# ATTAAGGAGAAGCTGTGCTACGTC 24

R ii# ATGATGGAGTTGAAGGTAGTTTCG 24
Bel-2 [ i AACATCGCCCTGTGGATGAC 20
R i# AGAGTCTTCAGAGACAGCCAGGAG 24

Bax i TTGCTTCAGGGTTTCATCCA 20
T CTTGAGACACTCGCTCAGCTTC 22
p38 i CTACCGGCAGGAGCTGAACAA 21

T i AATGATGGACTGAAATGGTCTGGAG 25

ML IMESIH I CGTTGGTACAGGGCTCCAGAA 21
PR (M T CTGCCAGAATGCAGCCTACAGA 22
(ERK)

c-Jun N ¥ # i TGAGAAACTCTTCCCTGATGTCCTT 25
if§ (INK) F it GATAACAAATCCCTTGCCTGACTG 24

VWA E | GCTGACTTTCTGCTGGGGAT 20
fiff (Caspase) 8 Fiif AGGCTGAGGCATCTGTTTCC 20

iR PR BE R F 13 TGAAAGCATGATCCGGGACG 20
(TNF) -a Tt GTCACTCGGGGTTCGAGAAG 20

2.4 GitESYHT SR FH SPSS 21.0 %5t ok kAT
it hb P SCEGRCIE Y L & =5 HoR, PR K
T ERE AT ] 2 5, P <0.05 2 5 B 5t
3 #R
3.1 HPE 4R IO A IR R 5
A H A8, 0T 74 2 AR T e B A S 1 gL
iF, % DPPH (35 Bk FIXF Cu®* 16 J5 R 3k 5] 48. 82%
F122.01% (P <0.01) ;4 it e BE ik 50. 5 ¢- LA,
%t ABTS 3% B3 %35 5 86. 88% (P <0.01) , HLA5 5 BHT
(86.62% ) FHALLI T BR AR, o S50 25 SR 2 W i 78 > 4
FFFINT ABTS [ H JE (9 3 B A FH 5 4, %I DPPH [
TR AR I g, T %) Cu® " 4 3 T B8 7 4R T 0 A 5
3 FAS [ (14 A S 8L A R 22 0 B B 1 22 4R P L
—EMPLEAER . W% 2,
3.2 HrVY S ARIR IR AS W) R A A 4K B 5 e
BTV 25 IR I X AN [ ) e 78 40 i 35— 2 1 A
il 3 GEAE D, X 9 HepG2 A I, Xof H: Ath b 78
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K2 FEZHAFINRELITENRE (2 +5,0=3)

Table 2 Antioxidant activities of vicenin Il in vitro(x +s,n=3) %

[k

451 /gLt DPPH ¥R ABTS iEFRHR  Cu’* R R
251 - 0.00 +0. 03 0.00+0.05  0.00 =0.06
= 1 48.82 +0.50% - 22.01 =0.72%
AEIRAT 0.8 37.25 £2.65% - 17.61 =1.12%
0.5 25.89 £1.44%  86.88 +0.23” 14.17 =1.43"
0.2 7.86+0.55”  41.07 £0.99%  5.84 +0.64"
0.1 3.68 £0.62"  19.91 £0.77%  3.04 20.32"
0.05 0.42 +1.78 8.00 = 1. 50 1.46 £0.25
0.01 - 0.23+1.24 -
0. 005 - 0.16 =1.83 -
BHT 1 79.23 0. 04% - 100. 0 2. 44%
0.8 78.88 +0.28% - 94.56 +7.81"
0.5 76.68 £0.55”  86.62 +0.17%  82.61 +2.70?
0.2 70.72 £0.49”  84.80 +0.18%  59.50 +3.32%
0.1 57.35£0.922  77.01 =0.81>  34.90 =2.15%
0.05  39.03 £0.51”  56.47 +1.34>  18.98 +0.97%
0.01 - 17.03 £1.09% -
0. 005 - 8.43 0. 74" -

HHEAA LK P<0.05,YP<0.01(F3~5[),

240 6410 T2 B AR T Y3055 L 45 245 48 h S 4 M T
1E 60% ~77% ,%F JiF9ii HepG2 4 i i) 41 i 14 5 4 1
W fETE R <50% , N Ik B HepG2 41 i JF &
JR LS . Gy S A R B B AR OC 3R ,48 h AR
FHRCR U] 47 T 24 h, [R] B sk FEAR A G R, 5 &5
FI2H Ho A, ZE B P 22413045 1T 10 ~75 wmol - L', 20
JH 5 PR R B E 45.69% (P <0.01) , 2435 75 22 4
HIHE I K 100 pmol - L7, f7 3% & Fy 44.17%
(P<0.01) , 5376 24 HHFI 75 wmol - L ™" H#Z F[F
WA A BA G222 5 Bk AT v 22 4450
I 75 wmol- L™, 45 241} i) 48 h JFJR G 4L 5086, 1T
S48 h BB B i 5 (1C,,) 7 50. 35 umol - L™, 0L
#3.

3.3 HVE LA TXF HepG2 40 i 4 T 18 25 19 5%
M 548 A AR, 245 0 20 A0 e 0 B ek b 1R
T4 /N, 40 BT 45 &, M5 R W 5F O T 4R k.
Hoechst 33258 YL {a J5 76 5¢ 6 W L B T %%, [R] A T
DLW S 238 1Y 22 0 T 4 200 0 1 B0 T A — 2 il
RUE A 6045 40 Mo i [ 4, Qe i 4 &, R
PR T/, AT DL v Y 3508 1 0RE Btk 2 ok B 2¢O
EH 5 T UE B 200 JE 240 PR A% K, TE R R 2 o DL
Bl1,2,

3 FHEZHHEF I3 HepG2,H1299,A549,SGC7901 ,HT-29,B16 MTEE XN M (x £5,n=5)

Table 3 Effect of vicenin I on cell viability of HepG2,H1299,A549 ,SGC7901,HT-29 ,and B16 cells(x +s,n =5) %
- e ) HepG2 H1299 A549
/pmol - L 24 h 48 h 24 h 48 h 24 h 48 h
25 1 - 100.00 £2.50  100.00 +4.49  99.83 =6.08  100.07 £6.03  100.00 =£7.14  100.00 +1. 90
Bv L 12.5 76.94 £4.03%  69.05 +0.52% 80.63 +4.18%  78.77 +7.72% 91.36 +1.43"  90.78 £3.65%
25 78.76 £4.37%  60.91 £3.93% 81.30 £4.95%  69.03 £3.70> 90.09 +7.79"  85.57 £4.29%
50 73.04 £1.54%  50.89 £1.15% 77.11 +6.87%  65.60 £2.39% 84.49 +3.48%  82.88 +2.99%
75 69.91 £4.24% 45,69 +2.417 76.66 +3.427  62.60 +2.35” 83.99 +5.29”  76.98 +1.53%
100 70.40 £2.28%  44.17 £3.83% 79.09 +5.11%  60.37 £2.51>  79.97 +2.15%  75.57 £3.15%
5-FU 50 67.45 £2.76%  44.84 +0.76% - - - -
- e ) SGC7901 HT-29 B16
/pmol - L 24 h 48 h 24 h 48 h 24 h 48 h
21 - 100.00 £0.90  100.00 +3.64 101.42+2.37  99.08 £3.67  100.00 £1.50  100. 18 1. 53
P it N | 12.5 91.05 £5.32%  87.12 +4.66” 93.30 +1.99% 85.56 £6.04%  97.46 £4.35 95.59 +1.78
25 85.77 +3.74%  85.36 £3.56%)  90.27 +3.19% 72.66 +£2.45 97.32 £1.70 84.89 +1.42%
50 86.10 £2.39%  82.13 £2.10%) 88.43 +2.34% 80.93 £2.08%  93.68 +5.14"  87.62 £3.42%
75 84.63 £0.81% 78.85 +4.417 76.72 +3.62% 76.56 +3.58%  93.30 +4.55")  77.71 £4.79%
100 86.31 +5.75%  77.64 £5.13%  77.31 £2.40% 70.23 £5.25%  92.27 +5.02")  73.69 £2.27%
5-FU 50 - - - - - -

.47 .
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AZS 4l B BT B 22 R AF T (75 pmol - L) ;5 €. 5-FU 41
(50 pmol-L™") ([ 2 [i])

Bl HAZHHNFIERT HepG2 HREMATHEZZR A (HH
BB, x200)

Fig.1 Morphology changes of HepG2 cells treated with vicenin II

(inverted microscope, x200)

c

B2 #HE=HHAFIERT HepG2 A 48 h ML BATHEF
25 {¥, (Hoechst 33258, x200)

Fig.2 Morphology changes of HepG2 cells treated with vicenin II
for 48 h (Hoechst 33258, x200)

3.4 SHvG IR X HepG2 41 JA T 5 14 5% i)
SN A W s R W R e S
(P <0.01), 3= B8 v 22 40900 7 11 66 & 3 {2 F
HepG2 40T, Wk 4,
3.5 GH Y Z 4R AF 0AF HepG2 40 i i T AH ¢
mRNA KM 525 (4L %, 75 wmol - L™
PO HEIRHE I 25 25 41 B 0 35 4R v 42 09 T 2 [ Bax
fFIK (P <0.01), FFARHT I T2 5 A Bel2 1y %Kik
(P<0.05),# % Bax/Bcl-2(P <0.01) , & HiE
.48 -

F4 FEZHFEF I HepG2 AMF T RMHM (v £5,0=3)

Table 4  Apoptosis of HepG2 cells after treated with vicenin II

(xxs,n=3)
28 51 e i/ wmol - L ™! P13/ %
2 - 7.67 £1.11
iR | 75 14.57 0. 91%
5-FU 50 18.70 0. 85%

Z 54T Caspase-8 mRNA Fik (P <0.01), 4
i MAPK 8 1215 5 3 i b O Bk K] ERK, JNK, p38
1l NF-kB mRNA 2535 (P <0.01), W% S5,
4 g

B 284S W AE K H AR e AR A, A 2 )
PRGSO R YA AR W R, B
i) 2 PR LA B A 4 A, IR et T BE B R
G PLE AL RE J1 . DPPH [ H 3L 34 BR %, ABTS H H
LV R vk R A 3 v O O 1 R AR 7 W B S A R B
(05 5 7E O3 B b T A AR R 5 A H R SO S
LV WRAR €5, AR A BRI, A BAIR, 3R B BT AR I 4 o
(9 M BTE AL RE MR T AR SR BRI LW A
BT E AR BHT 3@ 3 3 FpoA a4t & A ik & | 53 51
W 5E 7 Ve 22 413045 1T X7 DPPH [ %, ABTS H
FE 0 BRAE Ty, 45 5 3 RV 22 43R TS BR ABTS
H HI A RE ) e, VE BRAEIA B 5 BHT ZH 880U AR A
(¥) 87% , 5 Bk DPPH [ Hy 2 14 B J1 83, 1 6 Cu®”
R RE I AHXT AL SS o e BT 22 41 IR T 1 AR MRS R
PR R A AP RCR  JE R AP B AR R kR
A1 fiRb S G B T 25 1k 43 1 e AR A T P R AL S B AR i 1Y
T

JHF 98 2 4 BRIERE A T 9 58 — R A, B A Ak 31
A 749 TIEHRE B, B 0 K 2 B R R R R KR
FhEMAHEN R P RELEFC LR E
FARBHLE™ o RS 4 g S K I 9 4k % vk
JF988 T M 9 A v LA AR 8 9 R 0 2R, ™
i N R At B R A= i, B A o A TR AR B
R R Y T RS R Y R e
FREY) 30 L 245355 5 I Je A B T A A R 2
JIf0 184 5 5 I B T R 8 4 o o AR K E
fi 200 S 3 0 R T A AR T S 2 e R 1 B AL
HilE HATA R 2 — o AR SCE 1 el it MTT [ (8
A DR PG 22 I T 6N [+ 8 448 i 396 149 52 )
DL RORT 25 ) 9 45 25 Wk BE AT 0 A0 T 18, R A
F M HepG2 40 a3 51 09 /E FT , iy B R B0 1 3%
(18 VA T AR 1 RIS TR 0N, o e 20 58 T 40 A 7Y
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RS HEZHFF I HepG2 HMAFA T HX mRNA MM (2 +s,n=3)
Table 5 Effect of vicenin I on mRNA expression of apoptosis related genes in HepG2 cells(x +s5,n =3)
20 5 e JiE/ wmol - L ™! Bax Bel-2 Caspase-8 TNF-a ERK
2 - 1.00 0. 09 1.00 0. 02 1.00 +0. 09 1.00 +0. 19 1.00 0. 03
BV 2= AR 1T 75 1.40 0. 10% 0.91 +0.03" 2.36 +0.02% 1.48 £0.43 1.54 £0.04%
2 51 He JiE/ wmol - L, ™! JNK p38 NF-«xB Bax/Bcl-2
2 H - 1.00 £0. 10 1.00 £0. 06 1.03 +0. 12 1.00 +0. 10
BG4t IR I 75 1.71 0. 11% 2.30 +0.26% 1.56 +0.07% 1.55 £0.16%

N HepG2 e 245 Wy kb 2446 )0 i [] 55 e J3 J2& 48 h Al
75 pmol-L™" I 0145 I 25 4 7T i AN T 7
PET AN P, 40 K0 B X Hoechst 33258 (i) 5 it w5
S E kRO RS, BRIEAYOL, M
TE i B 257055756 % ; Annexin 'V 1] 38 i3 40 fg 2
#5515 U TR A0 A B A S PT R BB A IE
"2 114 76 7 A AL B 3 e 4 T e e B 19 240 L
AT 4 B A% e 21, BRI Annexin V5 PL & H T £
D20 L 0 T 3, RS2 28 Hoechst 33258 4 1 f5 WL
543 HepG2 411 4% [ 4 5 5 W 92t 25 it AL iy i 12
FRAE 240 M08 1 2% 2 it =X At SRS DUt 5 T v, R
BT 29RO BE 2 MR UE S HepG2 40 M K A=
BT,

i 968 200 P FR 34 5 O Ak B A 5 AR i 5 MAPK R
SRR EY, HHPIRZ MAPK i 51 2 5 H
ti? . MAPK % ) {5 538 B 5% T ERK, INK,
p38 MAPK 3 % i& &, ERK, JNK, p38 MAPK 0] L)
AN [5) B SRR PR 2R BT T AN [m) (7 2 S 30 38, TG 2%
AN AR TR 9 % 55 PR3~ DTG A0 5 98 T2 R0, NF-xB L 2%
% MAPK 38 {5 = i ] $e 52w , 107 HLax L 2% i % (1)
S A R A ) A 4 P ORI A B A R T
p38 MAPK JNK, ERK fE & MAPK 3@ % f (Y 55 55 21
R 53, 38 2k e Ak R BERR AR S T IR Yok AL
3 A7 5, T VR4 A0 T A iR 4 i
T-45 Bel-2 X% J Caspase ZZJ5 K R % V), Bax i fie
P E, Bel-2 S b Jd T BE D, P9 35 AR E AR A 4
o1 i o 7 ; Caspase-8 J@ Tl tf Caspase FL K, H
B EAMT R RE ESETERT . &
SEu B S 22 4R I AE 3 A Bax/Bel-2,
Caspase-8,p38 MAPK, ERK, JNK, NF-xB mRNA %
ik RBUEVE 22 4R H 11 AT BE Gl G MAPK S f#% A
Bax/Bcl-2, Caspase i& #2155 5 HepG2 40 i & A= 1=
RO

25 AT IA AR S Uk SO [R) b IR ER Bz A LA

(R BT A6 & 08 PG 22 AR 1T B R4 AR A0 4
RCR GBI ) HepG2 41 Hf 38 5 , Jf W] fE (1) AL il )2
3 8 2 MAPK {5 538 #% Ml Bax/Bcl-2, Caspase &
1755 i HepG2 A e A= T, A R ¥k B 43,
BVE 2E IR I AT DA Ay 8k K A e B 152 DEAN (R AR
AT, R Bk B A iRk I 24 80 o Rl A ] TR
(1) 3 — 25 T e ) ] Atk o B4R
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