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[(HZE] BH:UIRTHFE TR T =M T H A(celosin A,CA) X A9 HepG2 4 il 4 1= /75 2/ JH S H
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phenyl indole , DAPT) 5% 5 44 4 WL 5% 41 M YA 12T A5 2% A5 4k, Western blot 46l 2f Jb 22 B2 K 4« 2 2 2 [ [i§ ( Caspase) -3/7 FIA% % 5%
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[ Abstract ] Objective: To investigate the apoptosis in human hepatic cancer HepG2 cell strain induced
by celosin A (CA) from Celosia Semen and its mechanism. Method: The viability of HepG2 cells was detected
by the method cell counting kit-8 ( CCK-8). The activity of lactic dehydrogenase ( LDH) was measured by
thiazolyl blue (MTT) assay. Immune colorimetry was used to test the proliferation of HepG2 cells. The change of
morphoiogy of apoptosis HepG2 cells was observed by 4, 6-2 amidine base-2-phenyl indole (DAPI) fluorescence
staining. Western blot was used to detect the expressions of Caspase-3/7 and nuclear factor kappa B ( NF-xB)
proteins of HepG2 cells. Result: After HepG2 cells were treated by CA of different concentration, the leakage of
LDH increased in a dosage and time dependent manner. In the process of determination of BrdU and CCK-8, the
inhibitory effect of CA to HepG2 cell was stronger than standard drugs, and showed clear inhibitory effect on the
HepG2 cell proliferation with the increase of concentration and the acting time. By using the DAPI fluorescence
dyes, the HepG2 cell cytoplasm concentrating, nucleolus dispersion and chromatin aglomeration were observed.
The Western blot analysis showed that the expression of Caspase-3/7 was significantly enhanced and the expression
of NF-kB proteins was down-regulated. Conclusion: Celosin A could induce the apoptosis of HepG2 cells and its
mechanism related to activating the activity of Caspase-3/7 and down-regulating the expression of NF-xB protein.
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FRFFR 4 H M H A AT HepG2 40 T #4 T K AR SCHLHI BT 52

T #8 T ( Celosia Semen ) i Uit Bl 7 #5 ( Celosia
argentea L. ) BT 1 LB Al 71 0 2% F (i fe A=
FZ) RGN T I H 25, A TR PR
e, RA AT T H GREF Z IR, T IR
Hor IR A B AL B AL IF K, BAR 2 B2
WFIE R, T 4 1 BA G Do bR e o | K i
PR X i W A R LA AR G Y B 3 1
AT B IRAE TR 20 A B, A VLV B R M X PR R
B o, A A R 2 R R 2
SETES SRR AR A IR 4 3 1 A0 A
T, BT T B 2 A I = 2Rl
“W L, E R A (celosin A,CA) , J& T FFHUR
foe 0 =k, T BLACHIE 5T 3 B — 26 = R =l R Ry
R B AT R I 2 W B A PR s
AR LGS CA XN HepG2 41l I8 T 19 1% S 1F
P LR 2 Dt 2 R K A % R £ 1 8§ ( Caspase ) -3/7 (1%
¥ (NF) -« B 8 Rk KF R, B2 h 2575
TR AT &5 ] A58 A 52 30 AR 40
1 #a
L1 25 ks CA XA (& & >96% ,HPLC
) B s 525 R K U i E-MEM 8 R 28 (4t 5
20120412) DMSO (#it5 20120308213) 4 ffd i1 %5 it
& (CCK-8, L5 20120824 ) | W W i (MTT, 4t 5
09064523 ) | FL M2 i = M (LDH) L5 & (#t 5
20120925) .Triton X-100 ¥% 3% & (it 5 20120915) |
4" 6-JhkIE-2-FE KL g E ( DAPIL, it 5 20120308) .5-
TR 40 R W WE A% 4 (BrdU it % 20120121) ¥y 24
Sigma /¥ & 72 il ; Apo-ONE ®  Homogeneous 3 [fi 25
FRE-3/7 ik R & (Ht 5 20120522) | NF-«B
(p65) e s H 743 M AR) & (4t 20120901) iy A b
A ER YA
1.2 40tk PG HepG2 40 o bk i 8% 5 15 22 B B
Wb 4Rt
1.3 X% CO, B 3246 (18 [E Heraeus /A H) ) ,354
BUTEFR AL (55 [ Thermo 23 7] ) , CK40 5 8] ¥ . %
B ( HA Olympus BX70 24 #]) .

2 JiE

2.1 HIEEEFE AN A 2 mmol - L' L2 Sk
e \10% Jifi 4F L% 100 U-mL ™" 1 75 55 2 A58 R
100 mg-L ") E-MEM 1 5 3L 15 95, 8 T 37 C 5%
CO, \95% 1 F B 14 153 5 P B 70 46 vh 2B A7
Bigto MHWESEMME AR, 2 ~3 d 401 K.
JIT A 5 0 Y 4 P RS 50 A K I0T A 240 M, O L ke o i
FEAh B9 1 2 B ( DMSO) By fe 2% % % 1 A

$0.1%
2.2 4AMEIE KGN (CCK-8 K IM) 41 M 1% F1 R
a0 e 3T ol ) & CCK-8 # i, CCK-8 — Bt F
WST-8 (1) 6 0 241 e 334 % 1 440 Jie 5 M6 1) J7 i . WST-8
JE—FRERLT MTT B46& 9, 76 B 738 G R A7 7
A LT, AT LA 4R RE 1A P 1) — 2 J5 &0l 3 5 A=
R H (0 1Y formazan, 21 g 3 5 Bk 22 B pRe, DU) B0 €
Vo FARRIWRE(0.22 ~3.5 pmol - L™") CA &b 3 5
(i) HepG2 ZifE (2 x10° A~40fa/FL) 1 96 FLAR b 1%
I 24,48 h, T HESEARAE b B R, AL A
10 pL CCK-8 ¥ ,96 fLARFFLL A 37 C kst 4
h, FH g FRACTE 450 nm J% K0 5 B AL IOGBE (A) ©
HepG2 4 UREIEHE ] Ay / Ay X 100% 271
2.3 LDH & LDH FRAE K IRSE AN LT85, 78
FEFR Wb B % MEAC R LDH DA 35 77 41 M R i 72
LDH 5% 4% #8 Cytotoxicity Detection Kit"™""> (LDH ) &
R E VAT . A 100 pL % 5 x 10° 41
E-MEM # F 37 CHi5% 24 h, —X 4 iy, AR5 IR
T ) 1% /9 FBS FUAR A Mk B CA 1 85 77 W 45 22 45
7% 24,48 h, &AL I LDH 3 7] A LR (1:45) 50
pL, 7EZ R N 5557 30 min, 2 Bl o 3 0 50 pl (9
1 IR WORAT 1B TE B 490 nm &b SR F Do s 6 b 62,75
(MTT) % LDH, Triton X-100 3% 55 & VE N BE 44 Xt
Mo g5 R LDH B R %RoR .
2.4 AHMEIGTHINGE SR S L A5 I E fE DNA
A RGI AR T B AR BrdU K6 I 20 i 3% 58 175 B0, % 18
3 B A U AT I 52 . L 1 x 10" HepG2 4
il 5 CA 19 96 fLAR K 5% 24,48 h, SR 5 s i BrdU (£
W 100 pmol - L") #F — 25853 2 h, il A anti-
BrdU-POD T /EWE, = il T 240 g[8  ¥5 5% 2 h, 7EU¥
K 490 nm AT S AW, HWOLEM EIES
DNA th & A1 BrdU % H AH G, B A2 3 78 20 A
) E i
2.5 AP To R ] DAPT %€ 5t s 8 WL 22 40
Mg T2 &S A k. T 8 & B R B AL 8 AR
HepG2 40 I (5 x 10°/J#) 4 ffg il CA 4b 3 24 48 h,
SRIG AT PBS 3k 2 ¥k, —20 °C HIEE[E & 30 min,
ERW RS, -20 CNERE & 1 min, 2R 5 KT
SEM AT mg-L™" DAPL7E SR E & IR A AR F Y 2
30 min, PBS F-¥% 2 ¥, A b fii i SlowFade %
TV IGR o AH L AE 2 B NS . AL E T
3 AT 200 LA (] 4 T ROk B o R TR S, B
FE 6 /> BEAIL A BT (04 48 A A% 45K 600 A% 5 A6 o
2.6 RBEREER 2 H BE-3/7 ( Caspase-3/7 ) F ik 4 1)
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E Apo-ONE ® Homogeneous ¥ i & [ f-3/7 ¥
IR G (b 50 s Z A AR A W) T E A
fitg-3/7 k. 78 E-MEM 15 3R HepG2 4i fifd 12 Fh
TE A5 96 FLAR | (1 x 10°/9L) o i T W fa Bt %5 7,
AMMLE T 37 C 5% CO, =P i e, Wids IR
J& L ARAE S B T 3 A R e B2 1) CA 53 10 pumol -
L™ AARFEIA AR 3 3 o ARG I BT KA S 41 i
JHT il A& ). AL 100 pL ) APO-ONE @ i
ARG 7E IR TR F%, L 350 remin ™' JR 7% 40 min,
PG & F CytoFluor Series 4000 %¢ 5 A 5] 52
2% (Applied Biosystems, USA) , % H 485 nm # k& Ig
J /530 nm ESHIESE R o 5 AL I RS I 3R]
(Z5 9280 ) A QR T 57 28O DA S 56 Bl gl vh sl 25
PLAE I E-3/7 B3s M S S8 H AR B2 I 3 Ik,
2.7 NF-«B p65 % s P ¥4 Wl o 9l &
HepG2 4 fg % $2 B NF- kB p65 5 DNA 455 1 1%
KAt NF-«B 30E Ko K>k ) NF-«B (p65)
e SR o3 AR &, 1 B b s A A A
AL EUY) B ] Nuclear Extraction kit i 5] & 4 =,
it B W fE % A NF-«B b 45 & 47 5 (5'-
GGGACTTTCC-3") iy £ 4% H MR 1y 96 fL Ak b (45 4L
10 wegdh 1) H 97 . AW TG B NF-«B 5 T
LEE AT . AT 2 NF-«B 485E 2 1 H 45 DNA,
A BESRATE XF p6S EHUIEMIPLIR, fEhn—dt, 4t
B R R SR A Pl B A B S T
FEW A 450 nm gb H AR 4G 75 9 NF-«B 95, H
IEYEH] HepG2 40 vh 45 1 e A% 8 FMOLE (4)
R
2.8 Gttt R xxs kERR, A EIEY
R ZE A3 Ak S A [ RERY A 925 BOHE SR H
SPSS 17. 0 ZE it B 4F k47 5 I & Jr 22 73 M, Bl
17 Dunnett £ & WAL JrHr. P <0.05 A 4t it 2
=98
3 #R]
3.1 #jfa#E P LDH BRI CCK-8 4l g i 1 23 #r
3.1.1 LDH B 4 MR CA X HepG2
MM an e s 1, 53R FAH,2,3.5 pwmol -
L™"# CA 433l kb BE 24 h 148 h J5 , LDH B,
P2 AL B 24 b5, AR TR BRZHAE 2,3.5 wmol -
L @ s, A 3.5 pmol- L™ K25 4 H HepG2
0124 h A48 h JE 45 R KB, CA fEJ /5, LDH £
HFR N 19. 6% ST 58.5% o k2 AbA Pt 4 i
F18) 7 A 2 IO R D [ AR 1P
3.1.2  CCK-8 40 Jfa 1% ¥ 43 Hr
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control  0.22 1.12 2 3%
C/pmol.L"

E G A Y P <0.05,7 P <0.05;

E1 CA 3t HepG2 4 it LDH BB (x£s,n=3)
3.5 wmol-L™") M 254 1 IS , HepG2 411 i A 135 14 )
TE LR LI 2 v B e R R FH I 1) A AN W
A0 (R TR R, CA ZEAAR MR 3.5 wmol - L™
AbEE 24 h A1 48 h J5, HepG2 40 i 3 ¥ 4 5 A
24.5% TR 12.7%

1404
0 24n

1204 €23 48h

SHRETENE /%
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B e S e e ]
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I 022 1.12 2.0 35
C/pmol.L"

contr

S

B 2 CA % HepG2 40 B iE 1 A9 5 I
(CCK-8 FEM A7) (x+5,n=3)

3.2 BrdU WlE 2549 %) HepG2 34 7H i) 41 i 4 H
WA, 52500 & B )R R (I 3) o AN Tm] ik R RE
(0.22 ~3.5 pmol-L ") CA EH T HepG2 4l fifs 24 h
S5, 20 LG BE 40 N 108, 5% T REF) 20.2% , 5S¢
45 R IL K W], CA FEH] 48 h J5 Xt HepG2 4 Jifd 3 5
1R 5% W) 22 AH ] £ F B

3.3 R[FSES IC,H i AKX 7E 50% i)
il BE A IC EH AR 1 PioR . 7E3R 1 IC, H R
)72 CA, BE SRR (oleanolic acid, OA) FIHKFEIA H 1F
FH48h JE Ry it iy 4 R . R, 7F Lk 3 AT
YLK - BB K2y CA PUE I I R, &
P i 5m BT HepG2 i 4, 1C5, 4> %1 & 4.25 pmol - L™
(LDH | %€ ) ,2. 14 pumol - L™' ( CCK-8 | £ ), 1. 82
pmol -+ L™ ( BrdU i %2 ) o % T 40 g 75 1 #4 Lh 4%, )
BN S T LAY TR 25 AR TN T LA Sl 2 S5 i 2
I OA 1y 1C,, fH (W3R 1) Z5 R EW, 1E CCK-8
g A BrdU 0 22 3o 72 TA G BR HE 25 ) $1 HepG2
WrEER (L),

3.4 BT KRZEAF) HepG2 41 MY & 1E
K4 FE R XTI, R4 A3 HepG2 4 Jifg 3¢ B 13
A AR KB SR IE 2 &, A CA 4 i 1y



FRFFR 4 H M H A AT HepG2 40 T #4 T K AR SCHLHI BT 52

®1 FREEEAFUELTZET CAEMRBRANERSME
1Cyy/ pmol - L !
X 24
LDH CCK-8 BrdU
etoposide 11.98 10. 65 5.34
0A 7.53 6.35 3.09
CA 4.25 2.14 1.82

T 1C 5o MR 259 45 M Jed A0 AT ) 48 h 5 ik S o i 2 31

HepG2 #fi i[5 1 48 47 . 41 Jfd S5 4 3 L B 40 Jf K /) S
WL 3, XY SRR Bon T AN IE TR, N
TR CA XA B 0 T g s e, R 47,6-—
JPK B -2 -4 B ng I ( DAPT) %% €8 5 WL 2 40 i 4% 1 B 25
Afl, XF R 4] HepG2 40 Jig A ¥E 47 FH o 4 {4,
HepG2 4HMifH CA(1.12 ~3.5 pmol-L™") Zb ¥ 24 h
H148 h J5 , v 4 B 8 DL K AN A% 2 B B T 40 i 1
ERT(E4) o oo e R d /M (BT A6
i Sk T4 ) 7 Ve B RN A A A HT I (8] 1) 17 0 T B 0
HRAEE R R ER, CA T & A &N, ZIES
A5 Ak He X BE 2 BB I

BIEE /%

“H
S

control 0A2 l,l ” 3.
C/pmol.L"

E 3 CA 3f HepG2 £ i1 1 58 B9 5% 1l

(BrdU fllZE ,x £5,n =3)

Celosin A (MM)

B4 CA 3t HepG2 A AT RIS
(DAPL L8, , x 600, #7 3k Jir £ >y U4 T 41 fitd )

3.5 Caspase-3/7 WyiG P @t FH L Z-DEVD-
R110 K5 1) 25¢ 360 #1 Caspase-3/7 DAIESE HepG2
AT S R B U IR FEIE 1 il 2y
(BN B B 32 8 3.5,4.5,10 pmol - L") b
¥ 3 h J5 1 Caspase-3/7 kK, G5HRFEH CA LI
F kA 1Y 7 28 B T Caspase-3/7 1915 M,
P, CA X HepG2 40 i i 4% t5 1 HI 7T B8 5 3T

Caspase-3/7 LR E A0 LI TR 12 A K.

14000 4

o

EA Celosin A

{i7(RFU)

RIS

Negative  Etoposide 35 4.5 10.0
C/pmol.L"

5 CA 3t HepG2 #Hff1 Caspase-3/7 By
BB B (v 25,0 =3)

3.6 NF-«BRyRIE T P4k NF-«B 3 ¥,
JEiB ) CA 55 HepG2 4l il — & Fl 55 3% 3h, 7E
JH TNF-a 30 min J5 , % 0 NF-«xB (7% 1, 7EAHFS
L OA g BHE XTI, TNF-o 5 HepG2 4fl iy 7l 5 57
Jei 16 37 il O BR AN A i NF-kB 2K 1 38 & K
S BE TN (LR 6) o HHELZ TR, A 9o BE AR A Y
NF-kB # 1 3R IKAKCEAEH R (A, = 0. 26, 2 B PE XS
M) o IEWE 6 BFn, 5 B X I TNF-a 4 [, CA
Ab 3 HepG2 4 il 3h ,NF-xB 1& M Z 2130, 455 3=
B, CA 1 OA XF NF-«B ) p65 W5 (4 1% A 3347 18 2%
MV, O L5 AR A ) R

1.50 1

125 - E= Celosin A
1.00 A

0.75 1

A4 450

0.50 4

0.25 4 ﬂ

0.00 T T

Control TNF-« OA
C/pmol.L"

IS - - - T P
o T D
w
w

6 CA %t HepG2 4Bl NF-«B iR (x £5,n=3)
4 iFig

JHF 98 2 N2 L S A o R =2 — , 3R RN F o
o R B B0 Y7 I 09 25 W AT 9% 2 21 A - 5 T
TEfy 38T AR SR R W, 0.22 ~ 3.5
pmol-L_l%ﬁﬁ‘ A (CA) &b PR3 49 iF 9 HepG2 41
JitL, LDH R fin , 52 50 S i) (8] 4R8P . 7E CCK-
8 1 BrdU i€ 3 72 h , CA LU bR 25 W) 4T HepG2 i
PETT R, Bk B R FH I 1) f 48 o, 40 R 0 355 A A
B, 4 HepG2 18 5 1) 41 il £ H BT 2 . DAPTHE
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T T T 4O J5 X 1 M 7 AT ASE /N R
PUIMARAE T B H AL

S T4 ARV, F =4, mal”
(1. i B2 k3 4um 310053; 2. 3 5L ER, 3t .4 316000)

[FEE] BB R I 7 0 e 28 X618 4 17 830 AR A A /N B L AR A ) & T e MLl . #73% :60 2 ICR /NELBEHL 52K 6
41 IEH O AL B AL (1.5 g-kg )AL HBEF O MTEAL P IR (0.5,1.5,4.5 g-kg )AL, FHEBE 1 REHS
25,8 H 1RSS5 28 PO BRI RV 20 40 T S5 25 AR AR R K o B s 1 ond HRZ A0, oA 21 14 R AR 1 AN T 00 1 N 98
TR S 32 57 A8 P IO AR i /S BB TR, I 00 5% 3 3 0 B R 6T /0N BB A DK N B RIS B SRR AR S R o SR 4 Dot B Ik
DU 78 ML H 48 AL ) B AL i (SOD ) 15 g LA Ko P9 1 (MDA ) 75 &, R FH il 3¢ B 58 W B 32k 00 2 Mg 20 8L b S-32 8 e (S-HT) (e 5
R R TR (ACTH) #2278 2 8 1 (BDNF) &t SR MBAL 1.5 g-kg 'l LM BT ORHE 1.5,4.5 g-kg ™'
St ) 45 S A0 AR /DS BRI UK AS Bl i R o o SOD & ) Fh e, MDA % s BEAIR, O AT T i 41 2 h 5-HT, BDNF % 4, FEAIT
ACTH £ i, 3L 1.5 g-kg ™ il i Fl 3B &P O IR 0.5,1.5,4. 5 gekg ™' 7] 42 41 349 71 AR ) 728 3 it 41 o AT AE /DN BRI 11 9% 3
URBL, o AR AE SR AR o G518 < 8 3B BT 0 g 38 T 15 B 18 1 VKB 51 R A 3B AR AT A, AR FATL AT AR B v i 2 4R e PR 2
P2 D) RR, M T -G OR-E R (HPA) 5l D A8 356 , $2 = Mi 2 W] S0 Pk AR 0 0 22 R A6 B MUK 1 ok 408 405 55 22 b ik
(Y P
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