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T R AR T T R AR CNE-2 41 g 24 b, [ B 358 57 6 B 9 2 40 A 3RS I 240 e R 31 43 A A 04 s RT-PCR A6 )
cyclin D, cyclin E,, p27 mRNA ik, 58 :CNE-2 2 Jiil 28 B i7 ms 0e 4% 1 2 AL BE W= e SU& 0 8, G, S, G, 140
H A543 ) R (72. 64 £5.01) % , (24. 60 £4.35)% ,(0.00) % , £ MI AL F G, /S & Fihb, HNK + ART 41 HNK 41 ART Z1(¥
G, 140 J LE A5 53 5 49 (90.78 £9.49) % , (67.86 +1.59) % , (66.77 £2.25) % ,#&7% HNK + ART 21 % HNK 20 5% ART 41 i &
¥ CNE-2 40 BEWE4E G, 1 (P <0.05), RT-PCR il i 7% HNK + ART 41 .HNK 21 .ART £H /) cyclin D, mRNA ik 43 3] Ky
(0.237 +0.014),(0.328 +0.002) & (0. 368 +0.007) ;cyclin E, mRNA {25 3k & 44K YK 2 (0. 445 £0.027) , (0. 572 +0. 005) K
(0.542 +0.006) ;p27 mRNA [ 38 ik & 2H 43 5] & (1. 069 + 0. 046) , (0. 543 +0.022) } (0.388 +0.004) , Lﬁﬁﬂjéﬁttﬁ HNK +
ART 21 .2 T ¥ cyclin D, ,cyclin E, mRNA (335 (P <0.05), 83 1# p27 mRNA 35 (P <0.05), £t :HNK + ART [/
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[ Abstract ] Objective: To observe the effect of honokiol combined with artemisinin on cell cycle in
nasopharyngeal carcinoma cell lines (CNE-2) cells and to explore its possible mechanism. Method; After treating
with thymidine deoxyribonucleoside (TdR, the final concentration was 2 mmol -L~") for 16 h, the CNE-2 cells
were washed with PBS twice then cultured in RPMI-1640 medium for 10 h and then treated with TdR at same final
contentration for 16 h. Aftter the thymidine released, the CNE-2 cells were collected for further experimental
studies. The CNE-2 cells were treated with honokiol 7.5 mg -L. "' or/and artemisinin 7.5 mg +L "' for 24 h, at the

same time, the control group was established. Flow cytometric analysis was performed to analyze the change of the
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cell cycle distrubtion and RT-PCR analysis were used to examine the expression level of cyclin D,, cyclin E, and
p27gene. Result: After the CNE-2 cells were released from TdR, the flow cytometric analysis indiacted that the
cell percentage of G,, S, G,phase was (72.64 £5.01)% , (24.60 +4.35)% , (0.00% ) respectively, which
meant that the CNE-2 cells were at the G,/S boundary. The cells percentage of G, phase in the combined group,
the honokiol group and the artemisinin group was (90.78 £9.49)% , (67.86 +1.59)% , (66.77 £2.25)%
respectively, which showed that compared with either honokiol or artemisinin alone, the combined group could
cause the CNE-2 cells arrest at G, phase significantly (P <0.05). RT-PCR analysis indicated that the cyclin
D, mRNA expression in combined group, the honokiol group and the group was (0.237 +0.014), (0.328 +
0.002),(0.368 +0.007 ) respectively, the cyclin E,mRNA expression in above groups was (0.445 +0.027),
(0.572 £0.005), (0.542 +£0.006) respectively, which indicated that the combined group could downregulate
the mRNA expression of both cyclin D,and cyclin E,, compared to either honokiol or artemisinin alone (P <
0.05). The RT-PCR showed that the p27 mRNA expression in combined group, the honokiol group and the
artemisinin group was (1.069 £0.046), (0.543 £0.022) and (0.388 £0004) respectively, which showed that
the combined group could upregulate the expression of p27mRNA. Conclusion: The combination of the honokiol
with the artemisinin yields synergistic effect on induction of G, phase arrest in CNE-2 cells. The cooperative effect
of honokiol with artemisinin may be associated with the downregulate the expression of both cyclin D, mRNA and

cyclin E,mRNA and upregulate expression of p27 mRNA.

[ Key words |

FUE AR (honkiol , HNK ) 2 A rfv 245 JE AR (1% 42 22
WEPERL AT, AP VE ] . 7 # R (artemisinin,
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110729-200311) ; 7 # 2 X} B8 i (artemisinin, ART,
i > 98% , b IE 25 A ) A e B, it S
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(thymidine deoxyribonucleotide, TdR, 3£ [E Sigma /%
#) ) ; Cell cycle PI staining ( Biovision 2 &), USA ) ;
Trizol Reagent( Invitrogen,USA) ;96 f[, PCR ¥ #g ( 3£
F ABT 22 w] ) 5 39 5 53050 & R 92t i€ i PCR 5
4 (Takara, Japan)
L3 Y& CO, BiFRMf (H A=A W) s 5EHh-1T
U964 Y6 96 BE 31 (UV-2450 , Beckman Coulter) ;7500
L9 2 5 PCR X (Applied Biosystems,USA) ; &
X% % B O HL (Allegra X-22, BeckmanCoulter,
USA) ; i 24l iiZ 4 ( Faesealibur; Beckman Dickinson,
USA),
2 FHiE
2.1 4iffiREgR CNE-2 4 i35 3% F & 10% iz 4= i
#.100 U~ mL™" 75 % % M1 100 mg- L~ 5 % % 1
RPMI-1640 15 3% , 76 37 C M ANE 5% CO, K
AR
2.2 il FUEANS VR JOK B
e AL 10 g- L7 K A5 W,0. 22 pum JEARE IS U8,
=20 C &, Wi FTHT 25 i 38 Y 55 % 5 50 ) B 75 ik
&, CEAER R AW <0.2%
2.3 A (FOM) A 4 i & 39
2.3, 0 it s E A XU RH BT 2 (] 20 1k A A A Y
S 5 CNE2 41 BL S x 107 4~/mL $ fi
75 em’ B FRMP, & 10% Jig A 1 T (9 RPMI-1640
KR B 3R TR A M A T X B KT R B A TdR,
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LAY R 2 mmol - L™ 4 0 3% 32 W2 7 16 h 5,
W F b3, OB B 5 R RN R 2 UG, IACE 10% i
A= LK ) RPMI-1640 53R B4R 21595 10 h J5 , #ER
JA TdR fif H &0k B S 2 mmol - L™1, 4k 42 1% 3
16 h, 2R B 40 i JH T #E47 LUR R 5T o
2.3.2 FCM # il HNK, ART J% — % Bt 4 R Xt
CNE-2 4R Jfg Ji 39 70 A (9 2 ) K 2 k22 TdR 4b B
() CNE-2 20 L 4L, — & 70 40 OB O h e, R4
1 x10° 4~/mL Ff§ PBS ¥t 2 ¥k, 75% 4. BE 1 mL [#
L4 Cib e, 20 CORAF. 70— ik 8 x
10° A~/mL %50 F 6 FLEF AR E T 37 C,5% CO, %
PEREFRAH 0, A0 M BEJS 7.5 mg- L7 HNK 55 7.5
mg+ L7 ART S K U £ 13 AL BE 24 b, ] 822
2 o 53 I AW B A 2E A L R AN R R R 1
10° A~/mL &8 1 mL,1 500 r-min ' &> 5 min,
7 LWL PBS I 1K A 75% £ B, 4 °C e it
%o PBS BEANAE 2 Wk, PTE G Y 4 CREAL G
30 min J5 I 20 40 B AR T, CellQuest B4 3K B
AN 10 000 A, Ji) ModFit 3.0 4K £ 43 B 41
JE 3
2.4 RT-PCR K HNK,ART K — B4 I %t
cyclin D, ,cyclin E, & p27 mRNA AWM ¥ 2
K2 TdR 4bFRAY CNE-2 4 i34k, 3% 1 x 10° 4~/mL
AR T 6 fLAR, 259 AP 24 h )5, fE UK B
Trizol AN M B RNA, 3% 5% 5% 5 il ¢DNA, 2 BRSC
ik i DA Gene Bank 7 #% cyclin D, , cyckinE, , p27 K
W2 GAPDH J& K (1) 4 )5 41, AR 48 ¥¢ Ot o & PCR
BT R SEAS U, ] Primer 5. 0 it , 9f 2=
FEHERRAEWHE AL A S, B RS E5 0
1,
PCR SN2y 20 pL( E#E514 0.8 wL, T iF 5
% 0.8 wL,cDNA 2 pL, YBR® Green qPCR Mix 10
wL,ROX 0.4 pL,Rnase-Free ddH,0 6 pL) , 544K .
95 °C,30 5;95 °C,5 ;60 °C,34 s;40 x G, 7£ 60
C B i I ) e 46 52 06 A5 % o I I 58 IR 7500
Real Time System Bfi #L 4Kk 1} &b 38 25 5, i 5 cyclin
D, ,cyclin E, ,p27 #X%F GAPDH [ £ ik &
2.5 BHRESHT BRI x5 TOR,BURE R
FH SPSS 13.0 Ge it 8 e gt it , A 18] LBk ¢ £
%, P <0.05 B BA G425,
3 HR
3.1 HNK ART [ & — k4 X CNE-2 4f
I 300 0 A E) S0 A 2 i R R E A R B I i
2P AR EE AR 0 h I HURE, G, S, G, H 40 i 1L 451 73 5l
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#&1 RT-PCRS3|¥FFI

R RBKE

514 514 F 51 (5'-,-3")
e /bp
cyclin D;-Forword  TGACCCGGACTGCCTCCGG
053056. 2 150
Reverse TCGGTGGGTGTGCAAGCCAG

cyclin E;-Forword  GCAGGGAGCGGGATGCGAAG

001238. 1 150
Reverse CCCTCGCCGTCCTGTCGATT
p27-Forword GCCCGGCGGCGCCTTTAATT

004064. 3 120
TAGAAGAATCGTCGGTTGC-

AGGTCG

Reverse

GAPDH-Forword TCTTTTGCGTCGCCAGCCGA
002046. 3 112

Reverse AGTTAAAAGCAGCCCTGGTGACCA

H(72.64 £5.01)% ,(24.60 £4.35)% ,(0.00)% ,
KU LT G, /S s A4k, 2591EH 24 h ]
HURE, 25 (At R4 G,, S, G, HA 40 i kb 6 43 5 K
(66.59 +3.34)% ,(32.80 £3.28)% ,(0.00) % , %
) 241 i 42 ) i v W A2 SCBEL T 5 B 7E 25 ) VE T 24 h
(43 B I ] BL, 40 B Ak T G,/ M 58 Fab A ik T ]
HAkH . HNK + ART 2 5 52541 L, G, Wi 40 Jifa Lt f51)
WERE (P <0.05),S W40 0 bl FFE(P <
0.05), #&/k HNK + ART [ L) P [R] 375 5 40 B 45 ¥if 7
G, . HNK + ART i G, U120 W] 3% £, S 11 48
s/, G, /M S A0 i 3G 22, 36 B 35 16 1y i 4
Jit 2 2] T 85, PO T A0 L 45 R L 2
3.2 HNK . ART B[} = # Bk G W % CNE-2 21
T R AR SC L TR iR i HNK (7.5 mg-L™") |
ART(7.5 mg-L™") B & Je — H BE 4 1 A CNE-2
Y 24 h J5, R RT-PCR 43 % CNE-2 4 fifg J&] 11
FHOCHE R RIB M 52, 25 RNk 3 R, 52 A4l b
¢, HNK,ART B H K& HHEE T I8 /Y cyclin D, Al
cyclin B, 33k, B p27 Y&k, 54 HLE,
HNK + ART 41 fig i 2 T M 49 cyclin D, Fl cyclin E,
F23k (P <0.05) , I p27 133k (P <0.05)
4 itig

B 5% R FH U 240 B ASORS: 0 40 ff 28 TDR X B
W 5 BT O b BE X 240 ] 99 43 A 0 52, 45 2R 3R W
ML T G /S A AL, BB CNE-2 4 il & #% 1 2
Ak . RIS AN 40 5 8 28 M — 8 65 1o FH Ak 3
0 M 240 F 0 O 220 B R A X CNE-2 48 Jifg J
WA By s2 e A5 R SR W, B 4 L Ah T G LS M
Fb A5 43 50 R (66.59 +3.34)% , (32.80 +3.28)% ,
KU T G /S s HAL ikt TR, BEG
2G5 RE AN 20 5 s R AL A LG, G, 1 40 Jfl 53
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%2 HNK,ART 2R _EB4&A% 24 h 3 CNE2 HREAHS BN (x+5,n=3)
fif &) /h HNK/mg-L ™" ART/mg- 1.~ G,/ % S/ % G,/ %
0 0 0 72.64 £5.01 24.60 +4.35 0. 00
24 h 0 0 66.59 +3.34 32.80 +3.28 0. 00
7.5 0 67.86 £1.59 30.39 1. 37 0. 00
0 7.5 66.77 £2.25 33.23 £2.26 0. 00
7.5 7.5 90.78 £9.49'? 2.38 +0.24"% 6.70 +9. 46
VA AL % (LD P <0.05 5 2G4 S P <0.05 (2% 3 i)
%3 RT-PCR &Il HNK,ART R —EBKEAANHEXEEARIZNFIE (2 +5,n=3)
21 ) itk B /mg- L cyclin D, cyclin E| p27
Contorl 1. 000 +0. 000 1. 000 +0. 000 1. 000 +0. 000
HNK 7.5 0.328 £0. 002 0.572 0. 004 0.543 £0. 022
ART 7.5 0. 368 = 0. 007 0.542 £0. 006 0. 388 +0. 004
HNK + ART 7.5+7.5 0.237 £0.014"% 0.432 £0.027"2 1.025 +0. 046"

M ETET 23.91% ,23.01% 5S BAZ0 A HE A5 43 51 K [
T 29.01% ,30.81% , $& 7 Fll 2 AN Bp BK & 75 8 2 N
FHPHE T ¥ CNE-2 40 L B T G, 3 9 P (W] 280 0,
BTk A S T 303 i) 40 e P 0 o 2>

2 B JE) 00 A AN W] B A Y 22 A4 4R R b 52 3
WLOHPAE 3 A B AR N EE, BT E G/S,
G,/ M R A 225y 34 vh 1/ 5 W91 28 Ak, b A o o6
HEIE G,/S H Gy/M PR g PR i, b UL G,/
S NEE,

Cyclin D #% 1A by J2& BR G, B S HA%E AL 3 FE
BREBEM PN T, 08 3 AW, cyelin D,
cyclin D, il cyclin D}, Frft cyclin D, 7£ G, H]4& &
S =TI S 1 Y O I VT S o o (o
cyclin D, & G,/S ] &% 4 ity 5 22 98 15 & 1, 70 46l
cyclin D, {33k, ik A S B4 o >, k4 G,
WIBH#T o Cyclin E J& 5 B 4295 )¢ DNA & il i) —Fb,
é'léﬂiﬂ@)ﬂﬁﬁﬂﬂ G,—S I} cyclin D & cyclin E %

o AHFSE R P REANE (7.5 mg- L") (&
(7'5 mg-L™") K HEANE (7.5 mg-L7") + &K

(7.5 mg-L~") 4b FE L [F) 45 AL 14 40 L, R ] RT-PCR
Kl CNE-2 48 it v cyclin D, ,cyclin E, ik, 558 %
B G 2540 P cyclin D, , cyclin E, k#5825 4
3 D B s R AR B 3K G R AR A A0 T i
T cyclin Dy, cyelin E, ByR3A, A 3EA S By L
il , 4 ) DNA B9 52 & i, M0l CNE-2 g
KT

P27 J2 240 Jifd Ji 4 il DR, 32 0 L 0 ) eyelin
E-CDK2 FlI cyclin D-CDK4 455 & 93 1 , £ 46 il J&

WA G, )R Sk IR AR T, 0 40 A
SR I RNV E R R Y F R R S
WF5EH9 RT-PCR 45 R & B, BR & 25 41 p27 %‘%Liﬁc
FRZGULR K SR UI AR AN By 5555 5 RIS ] RE L

PR A7 S8 p27 23k, T4 i CNE-2 41

Ja s
L5 LTk, MU A By I 7 R AR CNE-2 41

o fd L BH A AE G, W1, HML#HI nT 88 5 T 98 cyclin D,
mRNA | cyclin E, mRNA ) 335 A& F 78 P27 mRNA (1)
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T AL T 245 52 T XTSI vt R B
JF2H 20 HMGBI1 33k 1 T B 5%

BT, KP
(RAPEDKRFWEERRLEH R 610075)

[#ZE] Be:WEEFRLRPE F—IF 5 X 200 3238 (acute liver failure, ALF) Kl K& H Bl
(HMGBIL) ik B2 , A mRNA JKFHEF BT ALF fALHI . 773k R H D228 21 ZLHE (D-GalN ) LU IE 1 5 # 2 ALF KR
BEA 125 1 SD R R LU B 8 2 i B 254 T W REAL o 25 4] BB A V8 07 H s R 1 4L Avs I 7 4, 41 B LL 36,96 h 2
ASI[R] AR SEBENL 53y 1,2 PSS, 3 8 20, A W2 1 T /536 hi i S F AR R An A< , W20 2 T 96 h J5 W4 K R Y
AAERE . A Bl AR Ak o B v ARG IV TN SR % S (ALT) (R A IR % 2 Wi ( AST) MLE IR LT K (TBIL) ;4 B 3l il % 43 b7
A 000 1L 3 € it B s A D) (PT) 58 A HE 2§ 20 U B2 B8 . SEA 98 6 58 i (RT-PCR) A il HMGB1 mRNA () £ ik 25 4k,
VLR R LN Bractin g Xt IR, 278148 H RO L DA G 6k B S5 R MR A2 O R 4 KT T O 2B TSP 4 A A i ]
5390k 64.6,71.9,83.3 hilog-rank #5555/ 5 JF 5 4 S fE R 5 FRIA (P <0.05) o a5 HA WMy A M H B
20 JIFZH 40 HMGB1 RNA/B-actin {8 3 i Z R A% (0. 006 = 0. 003 ,0. 067 = 0. 033,0. 112 +0. 027 vs 0.245 0. 153 ,3 P <0.01) , 1%
MHAMTEF HRRTA (P <0.01) , SHEMAML, 25 HH FF I A mE ) B R 4 AE M E ALT, AST, TBIiL 1 I 3%
PT K77 1 S AL AL AR LE S W R RE (P <0.01) BT R T EIT H WM E 4 (P <0.01) o &M Ir i fi 75 H 7 i 41T
A E RS S AL AH L] B T (1. 84 £0.13,2.85 +0.20 vs 3.56 £0. 24,3 P <0.01) , W LR E R T E I |
FRELH (P <0.01), £ N 77 Al A R D-GalN 755 19 KBRS T D B L BE 1l 2 58 ST JE s 1, AR 2 T2 3, R 48 4E T
B9 43T HLE S5 306 HMBGT iR 364 X,
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