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Abstract

AIM: To investigate the expression of 12-lipoxygenase (12-
LOX) and the possible effect of its inhibitor on proliferation
of human gastric cancer cell line AGS.

METHODS: AGS cells were cultured in RPMI-1640 me-
dium with 100 mL/L fetal bovine serum (FBS), 100 kU/L
penicillin and 100 kU/L streptomycin. 12-LOX mRNA was
analyzed by reverse transcription polymerase chain reac-
tion (RT-PCR). The effect of baicalein on the proliferation
of the cells was detected by thiazolyl blue tetrazolium
bromide (MTT) method. The morphological changes of cel-
lular and subcellullar structures were observed under in-
verted microscope and electron microscopy. AO-EB double
and TUNEL staining were used to evaluate the apoptotic
index of AGS cells.

RESULTS: 12-LOX mRNA was expressed in human AGS
cells. At concentrations from 20 to 80 umol/L, baicalein
inhibited the proliferation of AGS cells in a concentration-
and time-dependent manner from 24 to 72 hours. There
were significant differences between any other groups
(P<0.01) except 40 umol/L group at 24 h and 48 h. The

maximum survival rate of the cells was 82.1% and the
minimum one was 38.4%. Morphological changes such
as chromatin condensatio, apoptotic bodies were observed
after treated with baicalein, and some cells become round
and suspended. Significant apoptosis was also induced
by baicalein, and the apoptotic indexes detected by AO-
EB staining showed marked differences between any other
groups (P<0.01) except in O umol/L group. The apoptotic
index detected by TUNEL staining showed marked differ-
ence between 80 and O umol/L at 48 h (38.37+-0.36% vs
7.27 £0.21%, P<0.01).

CONCLUSION: 12-LOX mRNA is expressed in AGS cell
line. Baicalein not only promotes proliferation, but also
induces apoptosis of human gastric cancer cells in vitro.

Key Words: 12-lipoxygenase; Baicalein; Gastric cancer;
Proliferation; Apoptosis; Reverse transcription polymerase
chain reaction
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BaY: WA BB & AGS 7 12— Bghy AALEE(12—
lipoxygenase, 12—LOX)#) &A1 5 A 494 7 5 5 &K,
U (baicalein) %) AGS 28 itL 38 78 49 75 v .

F3k: AGS £4 100 mL/L N ik + 100 kKU/L .
4 F & 69 RPMI1640 357 & P % #L3% 5~ Al RT-PCR
i 12-LOX £ AGS ¥ a9 k5 0L, 45144 20, 40,
80 Wmol/L baicalein F2mAe, A v9 R = 35 (thiazolyl
blue tetrazolium bromide, MTT)#% /& 24, 48, 72 h
M F 2w BRI A baicalein %I 4@ it 3 7409 % v ; JH)
15 B Rk Ae e F AR UATH AL 8 3 LA AL b
BR K 3% 3545 B/ 509 dUTP £k 0 K 3% 473 7% (TUNEL) Fo
PR RS — 840 T4 (AO—EB) 3 & i A0 4m it 8 T= 35 4K

LR AGS Za i A48 12-LOXmRNA £i5 :MTT & &
baicalein K #2085 18] . A ZAR M 75 28 B 3G 78 (&40
] P<0.01, M4 40 Wmol/L 24 h 485 48 h 41);AGS %8
A EFERZ A 82.1%, RAKK 38.4%.48) B B4 T+
I baicalein Uz 09 a4k 45, SRy me ik TR/, B
BMEEEIRE, A AT WA, 845 T ¥ Wbaicalein T
W T AT IERR T BLEERDERRA T
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NRTG ; AO—EB # &35 2 72 0 Umol/L 48R 7 A
) &R AR R R F £ N(P>0.05), HARET
R4 20 LB T35 A A 3 £ 7 (P<0.01); TUNEL# &,
% % 7~ 48 h B, baicalein 80 Wmol/L @Al T35 44
38.37 + 0.36% ™ 0 Wmol/L 44 Rl =354k H 7.27 +
0.21%, ML AFLEEFZ7F (P<0.01).

4Eid: AR B AGS ¥ A £ 12-LOXmRNA &34, 3
4 S h) 7 baicalein A 374 AGS 2m I3 78 502 0k 3L .

XA 12- BRI EALES, B R, B, WE; AT, i
R A B RN
B, BER SEE, MosHT, T/ k. AGS BIRAD 12-LOX BVFRIA K

EBFINBIRISIEaIN. A BZRTE 2005;13(14):1662-1657
http://www.wjgnet.com/1009-3079/13/1652.asp
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12-LOX EfeliEfbkF 5% (Lipoxygenases:5, 8,
12, 15-LOX) HF i 22—, Al A6 26 04 i
(arachidonic acid, AA) ¥AbKy 12— FRRAT ik VUM IR
(12-hydroxyeicosatetraenoic acid, 12-HETE) [1) %
g™, SR 056 R O IE AR I TR . RS
12-1.OX T TIE SEAE 2 Pl PRg 20 20 40 i 22 Hh ek 91,
H A i 40 R AGS w1 ZR AR 55 100 A HL A U A 4
DEIE. baicalein i I B 245 B P S L1 —Fp R
B PrEb R PuE s s ke &4, 158 12-
LOXTRIRE S P40 ) 511) At A 4R 2 A4 SIZ 5635 Y o i
(I A KA R T /R N FRATT A RT-PCR A2
I 12-LOX mRNA 7E AGS [ RIENE L, N 12-LOX )
R I HI A baical e inMAARSME FE M AGS 4 B b 47+
i, J3BIKFHMIT. M. AO-EB A1 TUNEL %) AGS 41 g
BB 5P TR TR ST, KBRS 12-LOX (4 S Pk 4 )
7 baicalein %J B % AGS ZH Mo 18 5H 55 P4 7= 1K) 52 Wi

1 MRRT5E

1.1 A N B R AGS (Fh 41k B I 4n i ) i
T E R B B A AT, baicalein WA
Alexis BiochemicalsZA 7], DY HIFEAHZMER MTT) I H
Fluka 237, RPMI1640 04 H Gibco A7), BRA HEEAN A
Sigma A7), /NI A BN PUZE T A9 TR
PR 2w, TUNEL 5800 B b il A w], RT-PCRAKRIY
HARIIELSE v, RNAFRHGAFA] (RNA isolation kit)
H Gentra Systems Inc, FH4XiRFNNEF=AA40iR57).
1.2 73k AGS 4iMI7E 7 100 mL/L /NA-II3E 4 100 Uk/L
T BEHEFM RPMIL1640 Kigrdk, F37°C, 50 mL/L
CO, 15 FR4H Hh i BB 77 WA AR & 29T FUIY) AGS 40 e
2 X 10° PBS PE¥ 2 d 5, % RNA $&HUR 50 & vl
PHE 4N B L RNA, W3 Ayeo 49 0.1 880 (Augo/ Azgo =

1.8 970), HBURNA M4 pg, 42°C, 60 min,
95°C, 5 min & H¢ cDNA, 12-LOX JEPH EyEs14:57 -
CTTCCCGTGCTACCGCTG-3", Fif5I4):5" ~TGGGGTT
GGCACCATTGAG-3, 337 bp; N Z B-actin K[ B3
Y:5" —CTATTGGCAACGAGCGGTTC-3", TFufsl#:
5’ —CTTAGGAGTGGGGGTGGCTT-3", 776 bp. BLRT
NrE) 2.0 ul HEAT PCR 4748 (e AR & 25 ul), #°
WL:94°C, 5 min;94°C, 45 s;50°C, 30 s;
72°C, 60 s;35 MEHM;72°C, 7 min. PCR=4 10 uL
1E17 g/L BilEbEERENR 1 (5 0.5 g/L ik Z%8) HHATH
UKoY, AN T AR, SUENERMRE. B
XA KA AGS 41, 22,5 g/L B AREHAIL
Jis BA3 X 10"/ fLEM T 6 LT FRIR A, H AR
24 hJi, e IGIE () RPMI1640 B35 [F25 1k 24 h
Ja AT Oy R, B xR ( HEARITE K OEE)
baicalein(baicalein T I/KZEEF, F& 10 mL/L
/AN ULV 1) RPMI 1640 Ff¥ 42 baicalein &K )&, f#
LTEW <L mL/L)20 umol/L ZH. 40 pmol/L 4.
80 wmol/L &, MAkFAJG4kaiRi3% 72 h, 437+
RAG 24, A8 FN 72 h HUA5 VA 8 SI2 50 20 U6 e 20 4
L, {505 OB TR S A B T A TR S B Al Ay
233, BUR T WA AIZ 80 umol/L baicalein T
48 h 4 Z: 30 g/L )& W -15 g/L Z 5K BT
w2 d(4C), 10 g/L#kMR -15 g/L WELF LB )5
5 1.5 h, PBSEVE; 700 mL/L Z W% 4 A e b b
e, LW - NEIEREENK, AW 618 full, il
PIH 80 nm, EEEREH. FrERMRET (MK 5 min; 7L H AL
Hu-12A AUE S BT T %S, 5.

1.2.1 MTT sk #m AGS 378 L BL5 X 10°/ fLEFd
AGS 4 e T 96 fLEFFRMR Y, 29T IlRl Ay, Tk
FJE 24, A8 A 72 h BHSH T FLH 0. 01 mol/L
PBS ¥ 5 38 ) ID N MTT %535 (5 g/L) 20 uL, 37°C
E 4 h, WEALAREFRW, FSLIA DMSO Hil
150 pL T8 EHe¥ 10 min, DIASASLEE, 7
Wl 6 G E R A, 30 490 nm YK AF AL IR A
(absorbance) , SRHFIYME. 0 fifEin R = (SCIAH
W G BEARL /6] R D' B AIE) X 100% (B il 24 e 48 ffg
(I AE5 2 100%, JEIHE A 0 h).

1.2.2 AGS A Tt g seml TUNEL B (1 i%4% TUNEL X
L= S S, DLPBS AR TAT WA B ME ) R,
DNAase T AbHEU) F 1FBH XS R, HAACD BT
U5 A a0 LT o 3% TR S 40 g/ L2 B W
50 puL F=EEME 1 h, PBSIEYE3 X 5 min; fil
3 mL/L S LS F W 50 ul T= S 30 min,
PBS 96 3 X 5 min; 150 pL &% 1 g/L TritonX-100
(I FIARFR AN VA YK 4 CIlIE 3 min, PBSEEYES X 5 min;
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B actin
(776 bp)
12-LOX
(337 bp)

B1 12-LOX ENBRE(£ 337 bp FBIEY 18T).

B50 pL TUNEL e W F 37 Ci &+ W& 1 h, PBS
YE3 X 5 min; JiI 50 pL Converter—POD F 37°Ci
& E 30 min, PBSEVE3 X 5 min; 150 pL DAB
JEYE O EEMNE 10 min, XZE/KYEE 10 min,
HARFEEG10 s, MBS R, BB TR, it
¥ormmE, SAHE500 NI, T E T IR
# (BI4E 100 AN e TUNBL BHPE4R B AT 5 10 20 L)
AO-EB MG (03 Al a5 o= TRege i, 2941 i)
A R0 I T) 23 S0 B 9 8 = T4 B T R i 4
JHL, B R 1 ISV A A S B A B, A
W90 uL, A0 Yyt (acridine orange, AO,
100 mg/L % T PBS) A EB 4 (ethidium bromide,
EB, 100 mg/L¥& T PBS) %5 uL, MRS, &
Frdst RSB F490 nmBE (O RS ORI,
B vHEC500 N A0 L, THR AL T RR R, TR R =
CELSER 9 T2 20 L+ 6 SRR T4 ) / 40 B X 100%.
Be b2z kb3 Kt L3 & FRUEZE (meantSD) &
7N, KJH SPSS10.0 for windows BA4HEAT 43 HT,
PR P LU 5 22 00 W, BRI LEIR A o K56

2 AGS /HRRBIERHEEBR x 200. A: 7KL baicalein 111 AGS 4
1, B: 22 80 Wmol/L baicalein -7 48 h ) AGS 4Hffi.

2 BR

AGS 28 Jfi RT-PCR = 2 LUK 73T, 1T WL 14541776 bp
M2 B-actin JEY G4 Al 1 449 337 bp 12—
LOX PR 9 14ty (1 1) . 5 2 G088 T T9T 20 40 Jfa 45
g8, 0y A0 B i N B 2, AR BT P T YRR S R,
O 0 B4 B AR AR [, O I RER A, BRCh BT A B
baicaleinXlAGS 4 fg 2224k 1) 52 Wi 55 B i) A1 51) 7
BR, BEH BRI, PRI, EWEA
S B 2 S S T A A M B i 2 (B12B)
AR A A0 f ) 5 2 i T NG e AR, BT Al AR D
(FE2A) . 3% 5 LB R K Zbaicalein T 11 40 i % 1
AL & AT, MRS %, 540 28 TR A 45 0
SR, RGO A3 S) (BI3A) ;& baicalein
T 1T 20 2% T A R B o2 R ARV O, MR e A, 4
ML4 4, Kz g0 T 4, L5 TR, &5 T4l
JHL T DA R 2 R PR T NATE 1 (B 3B-D) .

2.1 baicalein F#UE AGS @iy £ Kt ol AR
baicalein fE 72 h PN REUE M), 5 &4 8 1 0 1
AGS 3451 (K40 pmol/L 48 h#41 524 h#H P = 0.122

3 AGS {BIEEBEEEIG:. A: K% baicalein 7079 AGS ZHIE( X 6000); B: 80 Hmol/L baicalein -7 48 h FIBRTHRE L 20 x 4800); C: ST /IMA

(X 6000); D: FRELET/IMATEAL( X 7000).
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Gh, HARAM P LILE PCO.01) , 40IA4F IR R
TFE&#%, baicalein T 72 h, AGS 4 MlA7 3% % 5
4 82. 1%, A A 38. 4% (Kl 4).

100
80 -
X
:{_ 60 -
e —&— 20 umol/L
& 40
—m— 40 umol/L
20" —a— 80 pmol/L

0 ! ! |
0 24 48 72

t/h
B4 baicalein TS BEEMIE AGS BVEER(MTT 55).

2.2 baicalein F UG AGS %1 L 64 78 35 3 AO-EB XU 4
(035« XE W 3% 20 LA e (0 0T AO e 138 5 — 3 e (1
B SR (0, A G (0 45 A E (BI6AEKE 6B 1T 7R)
TR T A0 R G (0 AR A AO e pl S (1 B s 4 (7, (H
PTG, PEOtIEan, A% g0 5T 5 R 4 IR B B AR
(6B 71 2 T zis) ; e 439080 1 400 M A% % (0 I % BB 4 ji e
0, 52 [ bR 5 B IR (] 6B T 3 F ) 5 040 i % e (1
ST AR EB e BB (0 B AT (7, {H 20 H A% G 10 JoT 45 449 1) 1E
(B 6B A1 4 fro) . [d] — B (0] fAS [ o 5 1% 40 P ) 12
FeR B3 TR IRZE (<0, 01) (KI5A) ; SEE#H48 h
MO TR L 24 h BB HE (/X0.01), H 72 h 4
Mg T FREENLE 48 h B 98> (7X0. 01) , Tk A 3

A 40T O 0umol/L

35) O 20 umol/L
30
B 40 umol/L

25

20 L) umol/L

15

10
5

0

JHTR(%)

24 48 72
t/h

AN IS ) R 40 L T AR RO R B 2= e (P> 0. 05) (K
5B) , & SzH 41 LL80 pmol/LZHAEHI 48 hijli2AGS
FTMAER &Y %, baicalein i s AGS 40 0 yd 1=
S B, 2 TUNEL (0 5 AR E R LG,
80 umol/L baicalein 48 h(1AGS ALY 40 Y,
0 M A% G O (1, (HA R ANAS—, TEASS T T
MR AEAR, 20 HA% F kR (0 (B 7B) 5 o RZEL 9 T2 40 A
DL (B TA) , R/ — 30, AEAS RIS T 24T 40 e
T, AR HPE TR N 7.27 £ 0. 21% (2 = 3), 1l
TV ZH AGS 4H B 9 T FR A 2 iy R T AL, TR
Bk 38.37 £0.36%(n = 3), —HZINFEBEMEE
5 (X0.01).

3 e

g T AL R G LI R, L e A
W, AH R b R A P 0 B I R R R T s A S
R B I B LU 6 B o 9 AL I T 1 E
DR, TeA DU IR TR AR 5 e 150 R R sz
FIAATM K. TeA VG FR AN 2 /A W 45 ik 4%, R
IR A8 A2 IR 07 E A IR 1. L IR A AL AR
RARAE B 9 1 R AR e i H R O A R & SRR
TN, R W AL BRI R AR B T R K R
[ ] AMRIER D, JEIHJE 12-L0X 5 B I wF 7T 8 2
FARE . FEAR RO IRATRI, 12-L0XS3 5 T H
I 41 L AGS 3458 5 9 Tz 8] (4. 12-LOX A 34N TE

EE

A, ORI e, 3 R AR N AR R, o
B a0 24h
35
__ 30 048 h
X 25
= |
m_l_ 20 72 h
= 15
10
5
0

40 80
¢/(umol/L)

B 5 baicalein TS SEMIE AGS BYATIEHUAC-EB K). A: IHFBIN /h; B: IKESGR] ¢/ (Wmol/L).

B 6 AGS Bk AO-EB & x 400. A: KL baicalein -7iiZ; B: 80 UWmol/L baicalein |71 48 h 4.
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7 AGS 4R TUNEL & x 400. A: 42 baicalein |-7174H; B: 22 80 Umol/L baicalein -FfiZH.

/R 12-L0X e HARUN =4 12-HETE I\ A HA
S 8 T A K S A, R v R 4 AR 2R RE
NP T IR LA TR AR AR R, T IX S8 Y 3T
12-LOX ¥ mtEfdl baicalein Frflidi 22 2%,
Baicalein fF & 12-LOX (W4 e dEdmasI, FHAEFHMLEI
e, 2 H AT LL R —BUR M AU R baicalein
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WyeEAE R 0 267290 12-L0X 78 1E H H 2V PR F ks
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T5) < 7515 0 A (1 41041 AGS 40 R B8 4 , 3 5 SRk [30]
RIE—3L, {H baicalein JIA AR i & H BLAE A
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S, A AO-EB XS (O ik vt S 40 B 98 T 45 i Al 1 &
L, 4008 AR A 29 S T L, (ERTER ) 0 B
BB MEMEXRR, MBMIEHTIREE 72 h kiR
T R, XTTHES 72 h 0 MOPE TR A N NG
X, WL Z IR, baicalein 404K 515
P T R IT BEICAEAE HABHLR, PR 7E 5256 3RATT
R, RWEAG I HERS,  SEER ZH 1K B0 T 40 i Kt
B2 840, JELAZGE R 72 h BRI, Uk %
TEXTTRAHA R, B2, BaM AGS FAFE7E 12~
LOXmRNA KiX, H 12-LOX OS5 T B 540 i AGS 34 4E
ST EE, 12-L0X B A GE I T Ja 40 i 398 4 -
BT R, 2T 12-L0X 2 Wy (& ik 5 40 o

BESE AN I T, LA Rl P IR R
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