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Abstract: Cells proliferate via repeating process that growth
and division. This process is G1, S, G2 and M four phases
consists. Monitoring the progression of the cell cycle is a spe-
cific step that to be a continuous process is repeated to adjust
the start of the next step. At this time, this process is called a
Checkpoint. Currently, there are three known checkpoints that
G1-S phase, G2-M phase, and the M phase. In this study, we
confirmed that cell cycle arrest effects by ethanol extracts of
Artemisia annua Linne (AAE) in Hep3B liver cancer cells.
AAE was regulated proteins which involved in cell cycle such
as pAkt, pMDM2, p53, p21, pCDK2 (T14/Y15). AAE induced
cell cycle arrest in G1 checkpoint through phosphorylation of
CDK2. Akt and p53 upstream is inhibited by AAE and p53
activated by non-activated pMDM?2, p53 inhibitor. Thereby,
activated p53 is transcript to p21 and activated p21 protein is
combined with Cyclin E-pCDK2 complex. Therefore, we con-
firmed that AAE-induced cell cycle arrest was occurred by
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p21-Cyclin E-pCDK2 complex by inhibition of pAkt signal.
Because of this cell cycle can’t pass to S phase from G1 phase.
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1. INTRODUCTION

ZHFS: AR Zheka Aol o= vim 4= 9len, o
oF gho] Zhof WAYsh= AT Y-S KT Lol shA|Rt
bR o 2= A9 Thehe Wt 2 A A A A o=
A s o $o shuE o APl 39S AAIskL
o, g2 utete ot 109 B E 26.9% A== ko)
o] &3] Azt Al 7HE =2 TAES Holal
[1]. =3 7Hehe vhE 791 ol wlsl A s = &

i Qlek (2]

L Ao W= MNEE (Artemisia annua Linné)S =+
shito]] &38k= YA 2202 drfjotaJofof] EzE o] 9]
on, et A= A7 S3hof R o] oAy skaLg)
o} ol A= 2 A, A A, 95 Y A mA Y AF
A2 AHGE T, T19] ghf, Futol A W whAES} 2HE- 5o
Al A ATt [3.4]. /HEES 8 AJE O E = arteannuin, art-
eannuin B, scopoletin, coumarin % eupatin 5-¢| ¢l o o]
g 4ol Aok 9 g 287 BAL Lo o] 5e) ss
X 725 ve Ul 277k 2 E 9 5.6]

23wl ofahel AELE F aHarstelo] Fe ok
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&= Y ShEA ERY =& A B2 Alm Foll &
T HE shEel] oA o7 Huwojit A3 ¢
A= ofet& 2 &3t 7| %4 (Ethanol extracts of Artemisia
annua Linné, AAE)E QA A 7AE Abajel A (HeLa)Qt
SJebiIZ (AGS)) HlstS o S E 24 iRl mvt
A5o] HirE ek [3.4].

Q17FO} 2 cell cycle 2 HRIAES] FARolof osff
HFE T Cell cycleo] lojA] o5 ©A| 28] A8 28 oh=
Checkpoint7} £ 2 5} 32, CheckpointE %4 3}+= protein?l Cy-
clin-CDK -2} 7} & F oh. A3 of| o] 4fo] A 7] Cyclin-
CDKE =43} cell cycle arrestES =30 24 A ZF 4]
o] FHE| 11, o] 4ol gli= AlEZEL Cyclin-CDKeJ| &J3f cy-
cleo] ¥ZHsHA A3 e} whebA], Cyclin-CDK 9| & ¢ oLt
o] Afo| FoFa Aol e Ho| B aElglct [7]. Cyclinzt Cdk
+ o2 Az A I =, o] 2f3F Cyclin-Cdks &-3HA|
9] JA & { & 3}+= protein-2 CKI (Cdk kinase inhibitor)fam-
ily2} & 2]+= p53, p21, p27°0|t}. o] 5= Cyclin-Cdk &34 9
9] Cdke] & 2SS A A1 F] S 244 Cell cycle arrestE
=gt (8.

wheba] & Aol A= Hep3B Tt Zof &% 55
(AAE)Z A 2|5t o, A Z S4] A7} cell cycle arrest
of &gt AR E dopi iz} sHGih E3F, AAEQ] 7t
wE Cell cycle TH protein®] 2H3 W3S 34215191 31, Che-
ckpoints XA sH= A9 XA Q1R}2] p-Akt, p53A1 T EA} =
o] ATAL ool 7] ¢)5Fe] LY294002¢} Pifithrin-4S 7}
250 2 Qe SHAL AAE (15 % 228)3 53 42
sheiet.

2. MATERIALS AND METHOD

2.1. AJA=

Ao AHEE NE &S tfAdgteFR A Aol A Y8,
7HE % 100 gofl ol §H-E 800 mLE 7}ato] 7247t F 9k A2
oA &7 A7 Skt ol W o = &4 fE
&S FEESAdsIIIE olgstl AdsH A F., &
EE2 -86°Co A Bastlet. 7t =8 NE & =
A7 FEEE TY £ DMSO| of vh=9lomH,
220°Co| A WE ¥ sl ARL3HA T LY2940022} Pifithrin-
o= Calbiochem (Calbiochem, SD, CA, USA)o|| A F-¢]35}¢]
20 mMO.E BHEo] g3t

0o
lo -

2.2. N Euf| %

Hep3B A| 3£ += American Type Culture Collection (ATCC, Rock-
ville, MD, USA)of| A] &9 Ht9F 6 1, 10% FBS (Hyclone, La-
boratoris Inc., Logan, UT, USA)2} 1% antibiotics7} 3 &%l
DMEM media (Hyclone, Laboratris Inc., Logan, UT, USA)E
AR8-810] 5% CO,, 37°C 271 Stof| v ot Gict. vl 48A]7km}
t} Trypsin-EDTA (Hyclcone, Laboratories Inc., Logan, UT,

USA)E o] &3l A28 F JHi = T th& Al 25 1x
10°cells/mL= £-323} 31 At} v efa} ot

2.3. MTT assay©f] & & A 29 JE& &4

12 well plateo]| Hep3B cell S 1x10° cells/mLE E-3+3}11 24
AZE ERF FASIAIZ] & AAES 124|740} 244] 71 59t A
2] 8}o] CO, incubatoro]| A v o8} oF. LY294002, Pifithrin-
aot e A ] Alof&= inhibitorE 304 A A 2 3 7, AAES
A 2] gt 3 12417k} 244 7F F3F CO, incubatorof A] v &3}
ot} 19 o} MTT solution 100 pg/mLE H7}ske] 147k
=9} CO, incubatorol| 4] BF-2-A] Z t}. MTT solutionS A ] 3t
mediaE A 7|5} 312PBS washing$ PBSE A 73t ¥ DMSO
150 pLA o] 2t wellof] A4 /d ¥l formazans HL4F 591 v
96 well plateo]] 100iLA 271 % ELISA microplate reader
(Bio-Red model 680, Bio-Red Laboratories Inc. Tokyo, Japan)
£ 595 nmoj A FFEE ST 42 4 FEEE A
H A3 or, o]of w2 FH 3k T3 9 2= Microsoft
Excel program< AF8-5}o] B4 514t}

2.4. SN EZEX7] (Fluorescence-activated Cell Sorting,
FACS)E &3 Cell cycle arrest ¥-3%

Cell cycle-2 Fluorescence-activated Cell Sorting (FACS)E- A}
&3lo] =435} c}. Hep3B cello] AAEE 24A|7F 56 5=
9 (40, 60, 80 pg/mL)E # 23} 5 PBSE washing 3+9]c}.
LY294002, Pifithrin-a2} ¥ 3§ 4 2] A]o}|= inhibitorE 305 &
A 2] 8t 5, AAES A 2]8}9ch. Trypsin- EDTAR A ZE w|
ofl F A4E2 (3000 rpm, 10i)E Sl AlZE Eonl
95% o]/F] ofgt-&ol LAAIZ] ¥, 40 ug/mLe] propidium
iodide (PT)@} 200 pg/mLe] RNase A= FA35t t}S Flow-
FACS Canto (Becton-Dickinson Biosciences, Drive Frankline
Lages, NJ, USA)& DNA contentE =45} th.

2.5. Wound healing assay

Hep3B cell2 6 well plateo]] ZF wellgd 1x10° cells/mL & £
ko] 24417 FQt u ot tha v ¥ A A RE F 10 plL pi-
pet tip &2 scratchd} ST}, du]7d &2 H2kshal ulj oF ol w A
T AAEZ 40, 60, 80 pg/mL =& A 2|5k¢it) LY294
002, Pifithrin-o®} ¥ * 2] AJof|= inhibitorE 30 ] g
ok #, AAES AZstqith. EdAE $ 12-2447 &<t
wound healingo] ¥ =& dn]H 02 ARIE Z o] yhzkst

ot

2.6. Western blotting

6-well plateo]] Hep3B cellE ZF welld 1x10° cells'mL 2 &3
Sho] 24A17F FQF i ¥ th AAES FE = A 25kt
LY294002, Pifithrin-a.} %3 2 2] A] o= inhibitorZ ZFz} 20
WME A2 330 7, BE E8S 25 A T oAt 5
2t CO, incubatorof A W QF 8} Tk v o] £ A| £ o] RIPA
lysis buffer [25 mM Tris-Cl (pH 7.4), 1% NP40, 0.5% sodium
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deoxycholate, 150 mM NaCl, 1 mM PMSF]E- Z} wello] 150
KL 8 7}5to] Thl € £2] 3 | 14000 pm, 4°C 4] 203
FoF AalBelelo] AEolS Ao, 23T vHAe
ELISA-readerE ©|-8-5}4] 595 nmoj| A SL =& =435}l A
2ol A T 8%, 12% acrylamide gel & ©|-83}o] TtE0] =&
sample loadingdt F A 7|95 AA|gH & nitrocellulose
membrane©]| transfers} ) 1L, thS-¢f 2% Bovine serum albu-
min (BSA)S ©]-8-3f blockingZt &, 12} A & 4°Cof| A HFAY
HF-S-A] 7131 TBST=Z 584 4H washing$ 22} &A1& A3
AR o3 AR A0S SA 5kl

3. RESULTS AND DISCUSSION

3.1. AAES] A 2|7} Hep3B YA EF] FA|of v]X &=
Y

AR AT A= GAbeE Bt Hojuuta &3 HE4s
et FE3to] AAMAFZ 7 53w oA (HeLa)2t 919
HZ (AGS)oll A B3l o AAIZ 4] AA BT =
o] HIEth [3.4]. & -0l A= Hep3B ZHeFA| 220 AAE
£ Ao o gAl2 SA A AI]E Lot A} 5}

o 171

@ a
10 ARmim

=

.

SE.O

%A}, AAE7} Hep3B A %.2] Z4]0] 0] 4] = 9348 3helal 7]
9)510] AAES =9 (10, 20, 40, 60, 80, 100 pg/mL)E % 2]

3 ¥ MTT assay 53}o] ohH 9] HZ &L ZH3heiet.
71 A3, Fig. 1(a)o]l H2H AAES] =71 o5 Hep
3B ZFA|E o] F4]0] oA H = Ae BHlskl e, 12413

T} 24817k Z4]0] o o] A5 T glrki AL shel
Sheich. nteh Hep3B 7HobH 2] 24147k AAES] %=
} A|7F o]E 2 0 2 dojFE 3ol 5}9ith T3t wound heal-
ing assayE F510] AAEO] A Z Z4] ol Aof )7 &= L
golslaz} 4Tl Hep3B cellZ HjOFSE 6 well plateo]
scratchE W & AAEE 12A]7F 59 5= (40, 60, 80 ug/
mL)& *]2]3}¢] wound healing areas &4 3}t 1 21}

Fig. 1(b)f A 2} 2o] control wE Tt & A A 2]3kof A A]7ko]

A'Y4=2 wound healing areao] 7432 gHelslgich. what
A2 AN T A+ ARE S ’5}04 AAE7} Hep3B

A 2] M 542 AIBHL 3

3.2. AAEE A 8§ Hep3B ZHGA Z 9] cell cycle arrest 5
L=t

CDK2% Cyclin B9t Agksto] GlojA Stk zo] Ao|ek
DNAEAZ 93t 714 283 A5 gl olt}, Cyclin E-
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Fig. 1. Cell cycle arrest effect of AAE in Hep3B liver cancer cell. Cell viability was measuresd by MTT assay. He3pB cells were treated
with concentrations of AAE 10~100 pg/mL. (A) cells were treated with 10~100 pg/mL of AAE 12 h and 24 h. The statistical analysis of

the data was carried out by use of an ANOVA-test. “p

<0.05 and *p

<0.05 (each experiment, n=3). (B) The wound healing assay was

empolyed to determine the migration of Hep3B liver cancer cell line. Wound was performed after confluence, and cells were treated with
concentreation of AAE 40~80 pg/mL. Cells were monitored every 12 hours for one day to evaluate the rate of migration into the scratched

area.
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CDK2 534 = CDK2¢] 0]l d 214F7|7F Eol A L7k
A Rb-E2F5-3HA| o] RbTH 2 S QIAFSEA| A E2F9} o] 4|
WA Glof A SHAZ Folzd 4= QA Eot. [3] o] A3k 53
AE A 7]= AAZ CKIZFAL &2 &= CIP/KIPLE°] §L
o, CKI & ﬂ‘/}o p21H A2 o] EokA| el Agtsto]
CDK2¢] £013l&= A7 7F Foj A ] S6HA st A& F
off 7|20 X3-& Wafsto] Hl22F7] QA& Ho7]= A
2 BT [9]. AP AFoNA = AAEAAIE U937
cello]] E48-& A2t o AL FA40] A = AL cell
cycle arrest7} Frieg ol BaE Qe [10]. wehA 2 A9 ollA
= AAE©|| 98t N 32524 oA A1} 7} cell cycle arresto]] 2|3k
Z012] &rolr 7] 9|5} Flow cytometric 41 A3} T} Hep
3B cello] AAES %= (40, 60, 80 pg/mL)E 24A] 7 E0F
A g)alo] BES-A17] 3 40 pg/mLe] propidium iodide (PI)Z}
200 pg/mLe] RNase AZ FAISH T2 DNA contents =4
shelch. 7L A3, Fig. 20| A Urehd A1}k o] Gl ghol 40 py/
mLo|| A 54.42%, 60 pg/mLo| 4] 57.2%, 80 pg/mLo] 4] 61.06%
2 5% 92102 Z75h7 ke, S 7to] 40 pgmLoj A
22.72%, 60 pg/mLoj| A 21.04%, 80 pg/mLoj|A] 16.67%2} G2
ko] 40 pg/mLoj A 23.96%, 60 pg/mLo A 21.83%, 80 pg/
mLoj A 13.45%% &&= ojE4 07 fashs 2 gelshal
o} o3t A3 AWE Fto] AAEZ} Hep3B A|:29] Gl
checkpoint arrestE =32 3Fol5H AT}

3.3. AAEA &9 @& Cell cycle arrest W3 o] 24
A A Akt Mdm29] HE S §- 250 ps3E A5
AL a1 w] Qe A £ 9] Akt7}h QIARSHE] of A4
B} 7} =H Mdm2E ?14H3}81o] p53 ubiquitinations: 53l &
A o2 2A5H gt} R, &4HE A 27} A &5 A
4 3}01 70 QF Ao A= Akt A o] A F S =M p53
IS FEoto] Al254 Aol F3kS Frhe o] A3
ol A=t [11-14]. p53-> A A p-
Mdm2o]| oJsf| A7 =F o= EASFA UL, A L7} EAFEA
U 2B AE A EHH p-Mdm29] &4 o] o] A & of pS39]
U w7t 44 ko Ao o ol 2A deH
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Fig. 3. AAE effects on p-MDM2%"%, p-Akt, p53, CyclinE, p-Cdk2™*,
p-Cdk2¥" and p21 in Hep3B liver cancer cell. Cells were treated
40~80 pg/mL for 6 h. protein levels of p-MDM25'% p-Akt, p53,
CyclinE, p-Cdk2™, p-Cdk2"" and p21 were determined by Western
blotting. The B-actin probe served asd protein-loading control.
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Alzz37] AAE
A% o] ofahel M

of wrdlo] 7ot

F AAG BRI BV A
A 9 apoptosisE G L=t}
Ao] A3 B 42 ps3zp2
3L, 12 Q13f cell cycle
arrest7} Qlojetris AS shelabglrt [12]. 2 Ao Ae
Hep3B A|22of| AAES s==HE & 8|5}9] cell cycle Al & o
U2 5-0] o ok ] 915te] Wester blotting % 41415}
At 71 A3 Fig. 3o A Uebd A3 o] AAES s = E
Ae|stgle o obEAE A eshA] oFe tfRto] H]Eho]
AAES] =7} Z715ho) whet p-Akto] B4 7HA 5}, ps3
o) el F7hshe A& Elatqith. Ql4kshE Akt= Mdm2
= QAESsto] p33e R pE o= W E A Fo 2 M Cell

=2 RN
cycleS ey dt+=

Aoz E_T’_E] Qi [15]. T3t Akt pathway
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Fig. 2. AAE caused cell cycle arrest at G1 phase. Cells were treated with AAE (40~80 pg/mL) for 24h. Cell cycle arrest effect were

measured by flow cytometric.
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+ cell cycle protein®] &AL 24§02 Gl A S7| =29
cycles ZIZYAIZIT [16,17]. AP Aol A cell cycleo]] 2o
s} Akte} Mdm29] BH4o] ps3T} Cdk2, Cyelin E 18] T
p219] B& st A 2AsklaL [18,19], & ARl
A 3Tt AFATE F5H AAEZ} Hep3B 7HFA| 2 of A
cell cycleo] #o]3}+= p-Akt2} p-Mdm2 Al FE2}9] A4S
A7) 31 p533F CDK2, Cyclin E A A4 Q1 p212] 2 oo
371t A] Cyclin EQ] e oF-2 FF Ak A& gelskqlt.

E 3 Cyclin E9] subunit?l phosphoform CDK2+= Z7}138F2
gols} 4 th. CDK2+= Threoninel41} Tyrosinel59] 214+7] 7}
A H=l A4 7F Hoj A U7 A cell cycle 13§ o] o]
20J%]7] wj&of Phosphoform CDK2+= Inactivedt & el &
sholstgich

3.4. Akt®} p53 9] Ao w2 AP o] 2AF A
A v A= 9F
Hep3B 7HF Al Zof A Akt F p53-& A 8l 5} %12 wf Hep3B 7t
QA2 o] FA) it AFE ol | X = kS Yok 7] f]5ko] Akt
A 3| Al €1 LY2940022} p53 A &fj A| <1 Pifithrin-a 5 AAES} ¥
W E= 4 dEOZ 2|5 S Wl MTT assay?l Wound
healing & cell cycle FACS2} Western blotting s} th. 71 4
3} Fig. 4(a)oll LR B} 2ro] LY294002 SHE4] 2] o] A
= M3 SAlo] AR = %laL, AAE 3 A 2] -2 LY294002%
S YTET G AR He AS gelskih W] Pifi-
thrin-o. 54 2] 72 control*ol| W] Z718191 11, AAEY
A 2|5t Pifithrin-o T2 2] ot Hrk FA] o] oA H & &
ol5}3ith. 3T Fig. 4(b)oll YeElH e} Z-o]wound healing
assay?] A1} LY294002 tH=*] 2o A= wound healing
area®| control-o] H| 3} A | %13, AAE *§ 3 A 2]+t LY
29400252 gL H) B oA = Ae Selski. v
H o] Pifithrin-o ] 2] -2 controli- 2}t wound healing area©|
H| =51 A Z 76kl o AAER 3 A 2] -2 Pifithrin-o'th-5 4]
2]+ 2t} wound healing area¢] A H NS &5ttt
olel3t A Eojz Akt QAT Ao QlolA] Fa
3 13- ahul, Akte] 2] oA 5 QS A] Al EZA 7}
dE Qs JAES & o AUASleh E3, Pifithrin-a=
p539] Bl S A5l Ao] of]7] ujEo| Pifithrin-o tHE
AP A A2 FA A o] ke XA Fae G 5 AT
o]9} & A S & FACSL} Western blotting& A A| gt 2
7} Fig. 4(c) FACSO| Al = LY294002 TH= 4 2] Lo A = G1 gt
0] 55.25% AAEH 3 4 2] -2 58.83%5 AAES] o3 o< =
7}8H I, SEHS LY294002 THE 2] 2] o] A = 22.87% AAE
WA g 15.03%, G243k LY29400 T4 2ol A=
22.58% AAE WA 2 21.33%= 745t Hhd o)
Pifithrin-o. THE 2 2] 520] G1 ZFo] 51.6% AAEH &) 4 2] -2
52.16%=% AAE9] 9|3 B2 &7} 1L, G27E-E Pifithrin-a
T 2] o A= 24.52% AAES YA 222 16.43%E
skl o]eF o] AktE Af3S o AAES] 93t Gl
cell cycle arrest@ #}7} B2 7814 el Akt7} A2

40] F 212 S ki), olel3 ATHE Er2 AAES
93t cell cycle arrest7} Akt 22 02 ZPHS & = AN
t}. Sol8l 27 0) 4] AAE7} p-Cdk2(T14,Y15), Cyclin E, p21
AERA 2ol o AL v LA Lohwr] 9l
Western blotting= A A] 3ttt 1 A1}, Fig. 4(d)of| 4] Hol+=
uho} ZHo] LY2940029F AAEE H 3 3 2] A] Cyclin E¢] &
2 LY294002¢H = A 2] X o} & A 3] 7F48}4 11, Pifithrin-o
F AAER A e W AAEO| ofsf HaxskAAIut Pifi-
thrin-0.®] Y3FO2 AAE T4 2|t} vlaLsko] W ool
Z713 A0 2 Holt} p-Cdk2(T14,Y15), p21-2 LY294002<}
AAES B 2L o) LY294002 v 2] 2] 3} 1] 18}
FE ol S7FstAAL Pifithrin-aot AAER A 2|32 uj
AAEO] 93] Z7}519 AUt Pifithrin-a.] %3k0.2 AAE
£ 7)) 23} u] isto] WHAoFo] GHAH AR Haltt o]
g A7}2 Hof AAES] 9]3t p-Cdk2(T14,Y15), Cyclin E, p21
AT AL 248 AktO] 220 A2 5 F3ll dold= &4l
skt gt Pifithrin-oE =22 A 2|3 o p-Cdk2(T
14,Y15), p219] utalo] 72519000, Cyclin B %7519
o}, o]z AAE7} pS3o] vl ]2 0 2 olojupn] Akig] £ <]
Az ol sl

AEH o7, 2 A4S &5+l AAE7} Hep3B 7HeHA| 2 9
cell cycle arresto]] 913 24| Sl Al5He 210 2 815 Hek. o]
3t Gl cell cycle arrest:= AAE7} Akt Al S EAFS 7 8-510] &
ofit= Aoz Heltt

4. CONCLUSION
NES&S o] AT HRE Foto] A2 FAAA L &
oba 7} Qi HuE Q) [3,4]. webA B Ao

Hep3B 7FHA| 2L ol AAE (N E&FEE)E A 23S o cell
cycle arresto]] oJwgh JFE v =A] YotH ottt MTT
assays 53t M ZAEE S oA AAEE w81 A 7HE
= AYYPs o Hep3B HHA|zo] F4lo] oA = Gl
Wound healing assay S £3} 0] 54 Ao A AAE7} 5=¢}
A|7kol o]EA = A o] F A o] A S EelstAit:. o]
2]k A 25 A A A 2 o] 5/ A 7} cell cycleo] 2] gHA Q1A]
£ ot 7] 93} Flow cytometricE A A3t A1} AAE 5%
O|ZA 6 7 Gl cell cycle arrest7} Y o' F-S F2l5 T} E3,
cell cycle Al & Thal 2 5 0] oFALS: QFol K 7] £]5}o] Western
blotting= A A] gt A1} cell cycleS 21 3Y5}+= Thull A Q] p-Akt
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Fig. 4. AAE induces cell cycle arrest via Akt-dependent, p53-independent pathway. Cells co-treated L.Y294002 or Pifithrin-o. with AAE in
Hep3B liver cancer cells. (A) Cells were pre-treated with 20 uM LY294002 or 20 pM Pifithrin-a for 30 min and then co-treated with 60
pg/mL AAE for 12 h and 24 h. Cells viability was measured by MTT assay. The statistical analysis of the data was carried out by use of an
ANOVA-test. *7p<0.05, **#555<0 01 and ~p<0.001 (each experiment, n=3). (B) Wound was performed after confluence, and cells were
pre-treated with 20 M LY294002 or 20 uM Pifithrin-o for 30 min and then co-treated with 60 pg/mL AAE. Cells were monitored every
12 hours for one day to evaluate the rate of migration into the scratched area. (C) Cells were pre-treated with 20 pM LY294002 or 20 uM
Pifithrin-a for 30 min and then co-treated with 60 pg/mL AAE for 24 h. Cell cycle arrest effect were measured by flow cytometric. (D)
Cells were pre-treated with 20 pM LY294002 or 20 uM Pifithrin-a for 30 min and then co-treated with 60 pg/mL. AAE for 6 h. Protein

levels were determined by Western blot analysis.
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