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Abstract

AIM: To explore the baicalin-induced differen-
tiation of human hepatocellular carcinoma cell
line BEL-7402 in vitro.

METHODS: Human hepatocellular carcinoma
cell line BEL-7402 was cultured in vitro. Cell
morphology and ultrastructures were observed
under a light and electronic microscope. The
specific activities of alkaline phosphatase (ALP)
and heat-resistant ALP were assayed with ALP
kit based on Bessey method. The specific activity
of glutamyltranspeptidase (y-GT) was measured
with y-GT kit. The secretion of alpha-fetoprotein
(AFP) was determined qualitatively and quan-
titatively by immunohistochemistry and radio-
immunoassay, and the contents of albumin and
cAMP were detected with radioimmunoassay
kit. The effects of baicalin on cell cycle were ob-
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served by flow cytometry (FCM).

RESULTS: Baiclin inhibited the proliferation of
BEL-7402 cells in a time- and dose-dependent
manner, and induced the maturing and normali-
ty of morphology and ultrastructure. After treat-
ment with baicalin, y-GT activity was descended
significantly (135 + 10 nkat/ g vs 2432 + 15 nkat/g,
P < 0.05), while ALP activity was remarkably en-
hanced (6635 + 1350 nkat/ g vs 5872 + 450 nkat/g,
P < 0.05); secretion of AFP dropped, but that of
albumin ascended. Heat-resistant ALP activ-
ity was obviously decreased while intracellular
cAMP content was increased in comparison with
that in control group. G;/Gy-phase cells were
significantly increased while S-phase cells were
decreased with the elevation of baicalin concen-
tration and prolongation of treatment time.

CONCLUSION: Baicalin can induce normal dif-
ferentiation of BEL-7402 cells by modulating cell
cycle.
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5 S SR A0 g O R AR A3 Ak R VR T
W iEmz —, FHREBACE T T
BRI IR 0. SO ML G 2
AR BRI B R 0 — P W R A,
KM EEGREr 2—, RAMEHR. R, F
AL ORAF. BEER. PUBSEAEAER. EFE R
PR W M BUR L FRATT LT
FEBEL-740241 ik $E.410 g, W %25 5 i AE R oh
WPZ AN )5 oA A .

1 MRREE

1.1 N 40 J BRBEL-7402 th A 5 VR A7, 31
2R ER PO SR A PR R SR AR (2> 95%
M, = 446.35); AFPHEAIR &I A bt
W AEBEARERAF, HEEAAFP). HEA
(ALB). cAMPJ Sl & £t A b [ 5 1 se #
SETIFITIE, Bl B I I (A L P) My 25 2 Ik 2 T i
(y-GT)R MR G A iR B 22 B 22 A B
ZAw]. JEM2000EXiZE S Hi s, it X4 iiifXEpics
XL 11 %4 2% [E Beckman Coulter &) 7= .

1.2 NHHEBEL-740240 Utk 5 MR 77 T
100 mL/L/ME LS. 100 UL . 100 pg/L
BERE R IRPMI 16403575, 7537°C 50 mL/
L CO MM KT TR, B3 EIFL. A KAE S
B 28210 mg/La KR4 F48 h KA R 0] R4 i
HEG (0, Jabi FEE. 48 00 7 v 4 )

Jv, Z I R G A i 25 .

1.2.1 s OGS AE K AN i, S
B X 10°/L I 4 v, Hefh T 96 L5 IR,
FUINGN AL B 100 pL, 35 FRid i, S840 4 51l i
NIRJE H1.25, 2.5, 5, 10, 20, 40 mg/LII %,
XA FUINEE R, 4kaliigR48 his, IIAS g/L
MTTHH 10 uL, L5574 h, 575 S FLNHRIE,
FEALMAT00 pL— FIETIN, EIRG 4 LR
5 min, A4 Py 0 B 58 R 70 20 VR, &
MJECE 10 min, T4 HBNEEARACEIE & LA j0um
{8, WGALT- I E TS0 A 2 A% = (1-
S A/ R ALA ) X 100%. S50 E41. 10
mg/LE XA 24, 48, 72, 96. 120 h, MTT
TR TEA yoonmfEL, VH AN B 2.

122 2 6 g/LEHEIFRPMI
164015773 mLAl T A6 cmWhiFRILF, &
FJEZBR, S 1000440 1133 o/LEEHEHE)
RPMI 1640557532 mLAH TP, JER 25
Jig. ¥i7%2 wkin, 815 BE N gt b L,
A MH>50TH ) — N vakE, SRR R (%) = Bk
TP E AR AN I E X 100%. S50 T 3K,
123y-GT ALP ST 2.5 o/ LI
1k, 2000 t/min /0010 minja, IIATIA 2.5 g/L
ISR AR S AR A, F54°C 12000 r/min 540,20
min, W FIEHAEIE, -70°CORAT4 . F (e
S5 AR T £ B I 2 y-G TATAL PG 1, i #478
ALP(JIG#E 2L 7% 1 (93l 52 165 °C N#430 min)a,
DU 7 4% T % 0 ]y S DR E A b, RV R
TR SR E. y-GT(EALP) LG )
(nkat/g) = y-GT(SLALP){H/ B B 1.

1.2.4 AFP R AR
W B£10 me/Lim % aAEFH48 hAAH R A
A L HL HH, PBSUE6IR, M5T-, 4°C T4 i [ € 10 min,
B0 B PBS AR ZE — Bk, PBSUE6K, T,
FicS AB CA I G vi B EA T 5 A S e L Ab et B
R OB RS, T B A G
ASC 0 5 B P 440 e 2 AR, BEAN MR BE I 520
A1 B LR RO AR (LA, #0554 i
BH P €0 1) D' 5 FE AR (LA Veell), 17145 S I AF P £
1.2.5 AFP ALB D WAEZ10 mg/L
P AR 48 bR A I X FE 4 (1 85 773, 4000
r/min 05 min, BB AT AL E S
W 5 G T O A M . o TR S T SR
BT PBSHY, FB S & AFPFIALBIY) 75 &
1.2.6 (cAMP) c e
2210 mg/L B iAE FH48 R AH V% B 41 1 41
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Jf, 4000 r/minZ5.0>5 min, WAELN D, BRI 50
mmol/L pH4.75E R ZZ M1 mL, -70°C R Z
Filt, SAMCEE R TR MORE S, PR, B AR
DRE S, BRI EcAMPS . R i & &
F2% Sy s i A E
1.2.7 s K AN EAT A 2D A A 24
hfa, oS/ G MR IR, Fral ik
80%#ah £ i, WOFR4H e, PBSYE2YK, 700 mL/LZ
R[] 5, R 5 TR R e G €, Al B ASdEA T
LioR/B

T PR LA R £ bt 2=
KR, HISPSS10.09 A AT GE v 40 #r. Z 4LIRlIK
P8 ek LUBCR F R 55 7 3 BT (One-way
ANOVA) KX LSDE . P<0.05 K9 Gl 2# 7 L.

2 BR
2.1 BEL-7402

1.25, 2.5, 5.0, 10, 20F140 mg/L &% #00}
N HFHEBEL-740240 i (R 3051 2R (%) 433 hy4.16
+0.89, 10.69+1.52, 24.36+2.39, 38.59+2.68,
55.8715.697165.26+5.88, 151124, 48, 72, 96
120 hifHI2(%) 733 498.89+1.72, 38.59+
2.68, 43.27+4.18, 54.98 +4.094160.37+8.96, ¥J
SRR RROBOC R, JFIEH10 mg/LAH
WEEEAT LA 5256,
2.2 oS MR H
M se e %, 0, 5, 108120 mg/L5a F i Aoy
R 622, 288, 147F152, Fo [ B (%) 735l A
62.2, 28.8, 14.7#15.2, R A KR HNHE S
KR40 I BE o, HLBEF R N, FmEE
FHBG5E, 2R FEBOCR.
2.3 P 2T
BE N 0T HRALR L £F 2 BENHAE R4, il
SEFMO L, M S SE R, e
B EH AR, ES L NS 1): X AL
i 2 B 5L AT e 40 B SRR 5, R ORI IR, et
A, AU, 24 KA, TSI,
H R JEANYY, W WA T, dn i e /b,
0 o 25 A LU B, BB R, SR AR SR
Rk, MECUUL B, A i R T R B g K Ho AR
S UL B, AR AR, AR, Gt TR,
SO L, AR IR A O Al
%, RASRIG Z, A 10 4 iU 3 v,
PR A I T B 5, (R RR AR AN B 2, A7 A ki
RTG53 R 39 1D oA B R 9 K
AR, RO N T, R RS
RFEF, FEn] WURE T 259, BT SR A, W
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D4 GoG(%) S(%) G,M(%

(mgll) O 57.4 29.8 12.8
25 586 28.1 13.3

5 63.3 212 15.5

10 67.4 18.7 13.9

20 69.7 16.5 13.8

(h) 0 57.4 29.8 12.8
24 59.4 28.8 11.8

48 69.3 19.2 115

72 724 18.7 8.9

96 72.7 17.5 9.8

BUT B, WA A g, SRR A AR
ARG K . KEETE®, 5 TR, $onaiE
T,

2.4 S W
820 d, A e Ak 45 R R, 6 A AFPYY

IBAPE, AR S A TR, B R A,
FHORIR. LR AAFPLEMIT NI A0, B
th, HERIR. R IRASLIG 41 L AFPIYLA /cel I
I3 A253.5H1169.4. # %4117 7748 h)Ey-GT
ELIE 7 9 AKX B2 (135410 nkat/g vs 2432
+15 nkat/g, P<0.05), ALPLIE g B Gk s T 1
41(6635+ 1350 vs 5872+450 nkat/g, P<0.05),
ALPI # A 5] Tl B G 8% 2 AL P P W 2T
X A(37.54+2.38 vs 63.36+2.84, P<0.05),
K2 A F P43 Wb St 350 0T L2 AN i S 5 12 B AR
(42.65+4.27 vs 78.54+6.88, P<0.05), ALB%}
WA 25 T (85,591 7.69+4.27 vs 50.49+4.09,
P<0.05), 41BN cAMP &4 11(423.93£32.18
vs 228.76+23.51, P<0.05).

2.5 ENERoN
HOAR FE RS 0 s 40 G /G T LL 91 P 15 s, S
2 P gl 0 A wCks R 4 R BH W 7E G,
1. BEAE R IS T SE K, G /Gl L& 48 5, S
WA fa b (R 1).

3 17iE

DUAREE 22 R I, o6 40 i 1) 6 AR A 0 24 e E
BB 5 AT SR . AR IR A P R
PSR 2 A2 o AR BHLIRT B o040 5 8, (B3R B
I 5 40 B A 1R i 20 AR . IR AT ml e A8 4>
W FIER R 8 5o o RYEgn . SEF
LU EINIR, I ARk Bt MR B S F e T — 45 i
(i sz, BSR40 i o A6 e T IF9T. 15 S
SAGIRTT AN T LAE a7 & 4%, Al B AR
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1 BRETNEESTENAFEBRISRE. A:

FETACKIR, e oo s, %S
i 988 440 1R 53 Ak Sk TE S AH IR BRI L A N T
I RIFFR I, e R SE IR — A, T 4 i
IROTLES A AR AR L 1o 15 40 A0,

M T T3 56 70 ' FEE AL PR K/ m) A g v 4
e P 5 B AR R 1, BRI B FHM T T BG83 ]
SE T2 58 B g 25000 N HFJe 440 1L 1 40 1 2 0
A A A A . T T R A2 B 32 7
IR W) i, TR B iR 25 )
of Ji 9 T L R K R D). ARIFRM T TV ALK
TR v B T i 5 56 8 IR s i kT DA B A
FHTIebdgg 40 i, k04 B i AR, TR B aY
X B R 3 WA S 8 40 P A A R bR R —
FRCUER, SRR Ry, A AR 22 PR T P e
JiL N SRR AT 8D, SR i I FRE. R
THT P T O 1) 5 o A L ) A R L S PR R
LG 23 AR R AR R PR (1 iR 4 v 2R A
R ZE, M0 A 1R 2 1 R 1 8 40 v
IR AR B I U W i A R T o A L)
oA MR G 3 2 E L, i 5 R 2
BN AT, JeBE. BT SR A5 R R I
S G R S RS M & 2B T R
1284k, 41 I T RE AR . AR S
e TEAFEC WA T BEAH DG IR R & 404k, $on i
I M TR R B R A T A

N T R I A0 Mo Ak T SR AR, ARSK
56 AR AR P-4 B e AR R i, R T LA B i H
I 534 ()R S PR R AN 2 1 A FR AL AFPJZ A A
(1 JFF 400 L 5 5 RS A 1) T AR R 4. AN
92 A AR WU IR T AN 2 P A 1R i 4 L 1) 52 AF P
BHAE:. 33X AT 6 A2 A 1A T3] 40 6 ) 39 1 40 65
AFPEAF TS 1 L0 50UE B AFPA U U
IR TDNAG I g, fEDNAG TS, 4
M AR B K, AFPA JFUA 5 1. 32— RN
AFPI& R BRG], JF 1 Gy/M T =41 1l 73

(x 13500); B: (x 15000).
2 JERI. BATEIL, FEnT g A
Hon M UWAAFP. y-GTAE AR ST A i v M AR,
T AE 5 1L 2 g i T, 2 e AR B I A
A AL P T 41 25 o AE R Bl .
WFSCUE B, ALPHT 5 H I ST ALPH] T
U1 ALBJE T4 I 404k AR HR BR. cAMPJES)
VA R A A E SR, 2R R
CAMP 241 L N (1355 T AR, 2 4 i AR i H
Bk SIER =D IR, Ao KR,
B A0 fy-GT AN SR ALPIG P, THEALPSLG
P, B9 INALB A s 8 A4 N cAMPY ..

0 B F 302 A M A A i B R SR AR I R, Al
6 JE A 0 R B E TG, G RHL A AT A
S 5 B S R ST e e 4 i i i
TEUL, SHA & 4 R L s, I RDN A
AR, — AT, TR 40 P S U B 481 1 A
By, HOTE SR I R 41 5. Chang et al'™”
AF 5 R I 3 28 s 4 M 030, g L& IR A
4 RIS &5 RA—2, 1EH THep G241 iy,
GyM 2%, fEHT Hep3B4 UG, 141 /il
W% AT THPTARIC I 4l i 130 5 #7351
Jii P 40 B EL-740240 i A HA T A 1L, 45 3K
IR A 3 25 T 2 A 5 A B n, A FH B[] 1) 48
K, 45 Gy G I B9 2 w3, S
328 g/l RIS EEEH T G/SHY AL AE
S fs TGV, SIHAAN M gd />, s e it 154 5
T PR, Bk 4n e T .
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