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Abstract

AIM: To investigate the mechanism of Icraiin
(ICA) induction of tumor cell differentiation and
apoptosis in HepG2.2.15 cells.

METHODS: MTT assay was used to explore the

effects of ICA on the proliferation of HepG2.2.15
cells. Reverse transcriptase-polymerase chain
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reaction was used to examine mRNA levels of
P27 and FLIP genes. Flow cytometry was used
to detect apoptosis of HepG2.2.15 cells treated
by Annexin V-FITC/PI. ABN ProSpec System
nephelometer was used to examine alpha fetal
protein (AFP), and the Elecsys System was used
for immunoassay detection of transferrin (Tf).

RESULTS: Treatment with ICA reduced the
rate of proliferation in the HepG2.2.15 cell line.
The inhibition of cell proliferation was time
dependent (P < 0.05). The distribution ratios of
ICA-treated HepG2.2.15 cells were significantly
different compared with those of the controls.
The number of G,/ G;-phase cells increased (56.26
+1.56% vs 49.68 + 1.34%, P < 0.01), and S-phase
cells decreased (19.95 + 1.24% wvs 28.02 £ 1.03%,
P < 0.01). ICA increased the relative expression
level of P27 mRNA from 0.27 to 0.78, and re-
duced that of FLIP mRNA from 0.90 to 0.54. ICA
also decreased AFP expression level from 285 +
58 to 156 + 46 mg/L, while it increased that of Tf
from 67.1 £ 24 to 152.1 £ 26 mg/L (P < 0.05).

CONCLUSION: ICA significantly inhibited
HepG2.2.15 cell proliferation by affecting the
cell cycle distribution ratios, and by reducing the
number of S-phase cells and increasing G,/ G;-
phase cells. ICA could enhance the expression
levels of P27 mRNA and Tf, while simultane-
ously inhibiting the tumor marker AFP and in-
ducing HepG2.2.15 cell differentiation.

Key Words: Icraiin; HepG2.2.15; P27; Alpha fetal
protein; Transferrin; Fas-associated death domain-
like interleukin-1 beta-converting enzyme inhibitory
protein
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AR TR, T 2R F R (ICA)X A SR
JAMLT By FRAZ A0 M7 015 VR I, ) 3 5
FERN AN ML AR . NK 3455 15 M R4 341 i
PIFIL-20 3 6% A2 FE AT AT #AMF 5%
HORE B, TC AU IR R O FH A 40031 b e
SIS T TS, A ICATTHI
AN A MHHL-60. K562, U-93741 a5, 7% 5
HL-6041 fa 7r 46 P81, F0sh stk i s v, 3L
h, THL-6040 i (115 5 70t A F 5 4 o4k
FRAH AR, R BRI, ICAZ—FhBi L K A4
SIS R TP 250, BAT R IR N . 2t
—BHFREGUMRALE], S s PR RO, K
g iU 2y, HA AU R E S, BATTLE AT
WIBFFT I EERE b, BISE1C AT g 41 i 23 A4 0

ToAVERAZ D, B0 N 41 i HepG2.2.15 A LA
LT EAT 7RI (1) MEEEIC ALE HIHT 5 %
HepG2.2. 154 i 38 58 R 41 At 5 1 1) 5 ;. (2) WK
SICARZ il EiHP27 mRNA L KV 5041
JL oAk, RIS AL S R 40 B i 5 2 fk e, SR
1K IR IR b A IR AR T (AFPY K215 T
B, & BOE R AR KT TR M R (TR 2R
$EE; G)MEICA LT N iHepG2.2. 1541 i -
18 (1(FLIP) mRNAKIE. B HRITICAT S
i Ie 0 e o AR LR, D TC AR R 8 41
T B RN S A5 H

1 SRIRFSE
1.1 AN A HepG2.2. 1541/, AT
1B A I 40 R Jurkatdi i, A & H R
FE. ICA: VEEFETY, RO i, IR FE 42
I, 2K T96%, AR 4. RPMI 1640,
DMEM. & A I Gibcors fh, MTT A Sigma
AT . DMSO, 2 Hral, REETT b 24k
FUABR A F 7= . PIS O, Sigmald @] 7= .
AnnexinV-FITC/PUAFI &L, fmF2/EW TREAA A
F]. RT-PCRAFIYIY [ gk TAY) TREHAR
REATBR AT, FLIPEER LI 514)5'-CTTCGA
GACACCTTCACTTCC-3" i 514)5-TGGCAG
AAACTCTGCTGTTCC-3', ¥ #4724 4580 bp.
B-actin L-¥7514)5'-CACCTTCTACAATGAGCT
GCG-3', Filf51#¥)5-TGCTTGCTGATCCACATC
TGC-3', ¥ H4IEPH Fy BL K %816 bp. P273E A _Lijf
51¥): 5“CCGACGATTCTTCTACTC-3', N5l
¥): 5-CTGATAAACAAGGAAACATA-3', §" 14
F=H10165 bp. B-actin LiiF514)5'-GTGGGGCG
CCCCAGGCACCA-3', NiF5|#) 5'-CTCCTTAA
TGTCACGCACGATTTC-3', ¥ #4741 4506 bp,
Byeh B TAEY) TREBOR RS A BR A 7 & k.
FiG 82 1 (AFP)Elecsysit 71 & i[5 2 (G A w77
mb AR (TR & 78 A R ] 77 .
1.2
1.2.1 MTT ICA HepG2.2.15

U 50 K A T HepG2.2. 1540 i, 1340 i
WP N5 X 10YmL, Rt T964LHR, £5L0.1 mL(5000
ANAE), 37°C, 50 mL/L CO,MFAR I & i85, In
AICA 50 mg/L - B 40 Haxnt #2590 I, 5-FU
625 mg/LA [HPEX AL, RRAIFEA3IAN AL, 1EH
24, 48, 72 h. BEEAROCIMEAME, % FA0HE
FHI T 43 R (%) = 6 IR 41A {H-S2 50 4A
B/ AT IR ZHA E X 100%.

1.2.2 ICA HepG2.2.15
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51 AEICASO mg/LALFE48 hif)
HepG2.2.15 40 il Al W ZH 40 0. (10°), 4 B dcie hn
700 mL/L Z#500 pLitE, 4'CIEA. PBSHE2IX,
IIAPIA A, 4°CREGTHUE 30 min, PBSTELIX,
FCM3-#7 40 Jfa 5 J A2 4.

123 RT-PCR ICA  HepG2.2.15
P27. FLIP mRNA O i e 45 b R 4
X B ZH 4N MY, $2 I TRIzol Rengentifi B, $2HL
MRNA, &5 /5UHTRT-PCR DNAY =4 LA
B-actinJE KIAE ) 2 [, K H Gel Dosl000%E % 537
ACEH 53 B FFAHR 7
1.2.4 Annexin -FITC/PI  ICA
HepG2.2.15 15 AL
HepG2.2. 1541 fd, HEAH I 8 424 X 10°/mL, #%
Rl F6fLIEFRM, 3 mL/AL, Bigead i a, W B
W, MBI ANICA100 mg/L 3 mL/FL, % H4H 0
ADMEM%4: 553 mL/fL. £9%48 hji5, HMiH1L
HepG2.2.1540 i, Z3 g5y, 5% B3, H4CTA
PBSEEAN L1k, 43 W 100 pnL45& 22 vl
(12 AR R ) T BT BT 40 M, 426070 & i B oA
5 puL Annexin V -FITC/PTAI10 pL 20 mg/LI¥ifL
IBERI, TRA], BT IR B & 15 min, FCM
SHTR T .
12.5 ICA HepG2.2.15
AFP Ol 3 Mk HepG2.2.15
A0, RN I A4 X 10°/mL, BERh T8 R
. BrFR S, W B, A B2 I AICA
100 mg/L 10 mL, X} FEZ1IMA 100 mL/LAR 4 ifi
JEDMEM 423510 mL. 555748 hJ, WA b BEZH 1
X WAL A0 Y5, FHPBSIT & 100F4 %%, 285
SV I AR, AU AFPACEAR L.
126 ICA HepG2.2.15

Tf O o g Kb B[] 1.2.5. AR B
o 6 R B A3 M RN Ak BRI ()37 By A8 v
L&, HE 6000 HUEHTLS, BT, ¥ 1
T MR 4GS 6%, H4 ) Ul B I A
WMRAF, EAVITEAR 224k

R HISPSS1288 -t k47

L XK

2 B8
2.1 ICA HepG2.2.15

ICA50 mg/L{f T HepG2.2.1541 g, 48,
72 W] R AR H (P<0.05), $HIER 5
1 422.04%, 29.68%, I H LI [RIHRA N 1).
22 1CA HepG2.2.15
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—O— Control
—e— ICA 50 pg
14r  —&— 5-FU 625 ug
1.2F
1L
(0]
a
2 0.8
>
< 06f
0.4+ a
0.2+ ;\H
0 1 1
24 48 72
t/h
B 1 ICAXHepG2.2. 15N HIERBIEIZSIIER. 9P<0.05.
285l X4 ICAZE
Go/G, 49.68+ 1.34 56.26+ 1.56"
S 28.02+ 1.03 19.95+ 1.24°
G,/M 22.03+ 0.95 23.79+ 1.02
®P<0.01 vs

ICAS50 mg/LAFIHepG2.2.1541/iU48 h, 41514
5 INEAH 23 A v SISO HEZH B 598/ (P<0.01), T
Gy/G IR A T 51(P<0.01, K 1).

2.3 RT-PCR ICA HepG2.2.15
P27, FLIP mRNA
2.3.1 P27 RT-PCR

FEB, CUkiEH n] WA F506 bphbf¥ip-actin Al
165 bpib P27 v Bt (Kl2). 1CA4L 5 X} 41 A
bb, P27 DA 2k 1Y iy, AHXS E S AE HH0.27 1
Jn£10.78.
232 FLIP  RT-PCR

WE3FTIL, AT IL816 bplf)B-actinfl580 bp
FLIPHE A J1 Bt ICA4L 5 XS IRALAH L, FLIPAEA
FIKTT B, AHXT E FAH FH0.90 8% 420.54.
24 Annexin -FITC/PI ICA
HepG2.2.15 EISETIN
FHAnnexinV €5 G PTG O AT WS HA I, KIL
USRI OIS B R R O R
HXT HELZH 19059 % £ 12 117.09%, 1A 46 22 55 ] 2
(P<0.05).
2.5 ICA HepG2.2.15 AFP Tf
ICAXF S, HepG2.2. 1540 il b3 i b
AFP/K- 1285+ 58 mg/LEH & N4 4156 +46 mg/L;
TEKFH67.1424 mg/LW] W A152.1 £+ 26
mg/L(P<0.05, 2).

et al

IL-2. 3. 6,
NK

; et al
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B-actin
P27

500 bp
100 bp

2 P27EEART-PCRYIZH BRAVEBRDHTLESR. A: DNA
marker; B: ;CIICA .

B-actin

750 b
3 FLIP

500 bp

A B C

B 3 FLPEERT-PCRYIEH ERBVEIRDITLER. A: DNA
marker; B: ;CIICA .

3 IWie

P27 /2 V45 40 i R 91 5 5 4 oA 2 DA DG 1
A, AT At iR12p13, HDNAFLA7594 bp, 4i
T 198428 HE 1R, A ey FEE DR S M. Ny X8k 1) 56
28-874V 1160 LR A7 W A 22 S TR W IR A0 7
R, I R CDKBEGEE RS P274E R 1% (1)
0 A A R R, ey clinE-CDK,
FicyclinD-CDK, 55 5 &0 Pk, 1640 fus
A TG, B A Eh A . ok 2
MR, JLT B NS 8 £ b P27 T 1
ol 2T A TR L, ICAKLFE S, HepG2.2.15
0 B 3 58 57 W WA, FE 48, 72 hig 4l
Y H22.04%F129.68%, I HY BRI 1A] 4 i 3%
N [RII RBE, HepG2.2.15 2 Jia £ 438 5t 1 % 3,
P27 mRNAZRIA N, #HXZRIA(E 40.27; ICATE
5, HepG2.2. 1541 o34 b =2 240, [FEP27
mRNAKIE B, A RIEH 0,78, KIyP27 &
A0 W A3 AR IR IR, A1) 5 RIS R IC A ] R
FHepG2.2. 1540 e 504k, MImmik L35, w4
SK (1) 240 M S B3R s i 9 2 I, A e 3 b A
A0 R 5 R 0 R A R A RN, e e
AT K2 3B BORAEAE R ()Gy/SIFE
e Q)W B SHITFE; (3)7EGY/M I FL ek I
R R DR O 4D e 4 AN AR I i 40— A
FE B KA S N R T, T AN 4k 4
(240 J o 1, RIS o A B S . ST 1
A (T 24 56 1 5 TR R 0K 174 7] ) 38 8 52 1) 4
it SIS A 3 A 1R AR, AR R IR, TC A4
PSS, HepG2.2. 1540 [ Ja SR AH 43 A1 25028, SIHAS
Xof HEZE B 9D, TGRS AL T v, 2R B

10°
FL1-H

FL2-H

10° 10! 10? 10° 10°

4 Annexin V —FITC/PIRCRFTNINIIRLE., ALIRLEHepG2.2.15

AT, A: , 0.59%; B: ICA 50 mg/L , 7.09%.
285 bl AFP Tf
285+ 58 67.1+ 24
ICA 100 156+ 46° 152.1+ 26°
%pP<0.05 vs

FELIR 25 40 92> M L1 0 AT R 1S 22, $7RICA
XTI 98 4 ML S0 A B 5 R, T RE R U 5 IR
A Mo A — A HLAL

AFPEAENR L H T IUE 5 18— ol £
H, A, AFP (8 BRAR PRS2 2GR, =4 5140 i
B A G RV R 20 UK A S i AR I, AT R ]
OB P, 185K A K5 IAFPRE T (¥ 41 i
NHEGFITUR A R, PASL T AF P 8 0] 71 .
AFPEA Gkl Y, 32 ST F0 6 e A
R R I G B I, 2 i R 2 W T e e
(¥ BB b 5 2 IS A B 43 i 2
LB 2 4, I A 1 o ) T R,
T —ff 3 B i A& e, P48 dig 4
SPERESR A, BN ISR I
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DU AR I, S6F B 1 A 38 45 A — 5 PR FE R
S i 95 7 o B 0K, P 40 M 1E A i A
b, HoA B KT TR BT S A, DA, ik
AFP, KA BT 2 i 41 M S 1 38 R SRk 1 i s
WG R, HFEHepG2.2. 1540 i L7 W h AFP
AP B, T EKCE B2 G, ICATEA,
HepG2.2. 1541 M3t 5E 52 B H0 I R, L7 A2 1)
AFP1285+58 mg/L N4 5156 +46 mg/L, TfH
HH67.1+£24 mg/L T+ 4152.14+26 mg/L. K]
ICA i #HepG2.2. 1540 Tt L AL 2Rk, HAE
FH MR A1 ) o502 380 4 i D e s, AR 7RICA
TE 75 3 e 88 240 JR 20 11 [ B 3 2t P00 3R R 1)
KiK.

c-FLIPRZIT AR R I — K5 A TE T RN
S (DED) M Tl B . ASEFLIPHEA
TI3ANHNE T, AL T R AR 12q33-34, HN
F B Hcaspase-SHLT PN AH B B B DED.
P/"DED 5 7E 441 g 5L T 45 F sl FAD D Al
caspase-845 4y, Hfflcaspase-845 5 FIAL T
SESEAEMDISC) L, BRILWFas. B KT
TNFRI. TRAIL. DR4ZEIHABAN PR HIET- %2
PRA- ST A5 5 10 325 - FLIPR AR
A IR A R R P R IR, 4k i E K
/N0 M i R A5 2 R R ORI, O
55 e (R R R L 20 SRR (2 &5 5 75 % D) AR
SRET o FLIPH) ik 5 0K ml i 40 i 2+ 119
FEIA, B0 M N g ik 7 OO, ffie-FLIP
SEDR R IF e ek, D A AL A
W5 R, HepG2.2.1541 g 34 5 HE B I, FLIP
mRNAJK- i, ICAYEH 5, HepG2.2.154H fiu 34
V52 B0, [FIFLIP mRNAZKSE R, Hx %
52 0.9043 7] F F4310.54. Annexin V -FITC/PI
KGRI, HepG2.2.15%B43 41 i H 81 Hp i 3019
T, FEBHIC AT I R 41 B F LIPS K ) R IA,
S Rl M T B R IRTC A
FLIPIZRIA, M2 10 4% i 8 40 i o ok 3R A SRk
IpLEZ —.
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