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xl.Bel-w % ;Bax 25, A TR #HE T, 84 Bax,
Bak .Box %, Bel-2 T BH BT Ca® M Py 5 R e, (4K
BT Ca™ MAZ R R U0 B S 1 R 1, AT R BT DNA
AR ARA T Bl-2 ERTFRREESZAE
ShENESHTF . BHAREEASREL MR
HEFFU;Bel-2 BT LA Bax BEME S, T
WHAMBE T, Bel-2 5 Bax BB E T

ERATESEHROFEST, R Bax SHH%,

HMHFE T, W Bel-2 &5 45 #mt, ARG, ERL A
R XZEE#ME ARIe (Rial-pha) X815 5174 &
MHEFESLR P REHFATES Bax.Bak FKiki
Z 487 Bax SEARMARMH SHTH %,
Bel-2 5 Bax MILERRER T EETMEERE,
— 5 ,Bel-2 AT REE L MBI MMEE C EN
KAANBRAEERLEEBHERILNISE,
M T il caspase-3 MITELL. BT RBES S W&
caspase-3 M1 & H. H—FM,Bcl-2 X £ caspase-3
B E K Y, caspase-3 £ Bel-2 WA MER A,
Bel-2 HEEH M PR X 7] # caspase-3 E Asp34 4bBY
i, AWREREREH LREPREGET
AN BEL-7402 MA R 4 W -1 & # 45
FrEEM; L18 Bax BEH/KEMTE Bel-2 EAEK
T LA KRG caspase-3 A RER X B EH R HIES
AJFfiE BEL-7402 i R £ BT M EE /ALK Z
—  RBRERRTERE B ENRITESEY XN
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WHEEH (cyclin) B1.CDK1.cde25c FEHE M *H-ME R CH-TAR) #1 ‘H-ZHB CH-Lew) HiCiTkR
ARSI CNE-2 41/ DNA 1% E R4 A5 W R 7\ 208 A7 A9 48 BB B 50 F /1N B B i 4 v 30 b vl
fER &R DRI H CNE-2 MHAK 48 h FEBANHEIRE (Cw) K (49.545.8) pmol/L,72 h i ICsel
(13.3%2. 0) pmol/L;/MNEPEREIWH CNE-2 4f DNA MBEE SR /MEMEES CNE-2 fRA T, ARB T
25.0 pmol/L /NEEREALFE 48 h W THE N (48.9£10.4)%;50. 0 pmol/L /NEEBLEEE S CNE-2 418 G./M
B, I B F EM KA BAEAE A B1.CDK1. cde25c 33k ; /N BEM AR 3 A S 0E 8 CNE-2 40 Mo 78 48 B4R 09 24k
1,30 mg/kg FIBRA KR IER S LES 317. 9 mm®, BT XHBA (P<0.05), &k NEBIAAIMERINE
ABIEE CNE-2 S AR, KU EERTRESHASARAEEEMRT, TRAXERENESS X,

K@ NEM; ARWBAMR CNE-2; fiMEER
hES %S R286. 91 SCEKARIRAD A
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Inhibition of berberine on growth of human nasopharyngeal carcinoma
cells CNE-2 in vivo and in vitro
CAI Yu-chen!?, XIAN Li-jian'?
(1. State Key Laboratory of Oncology in South China, Guangzhou 510060, China;
2. Cancer Center, Sun Yat-sen University, Guangzhou 510060, China)

Abstract: Objective To study the inhibitory effect of berberine on human nasopharyngeal cancer cell
line CNE-2 in vivo and in vitro. Methods CNE-2 cell proliferation was measured by MTT assay and cell
cycle was analyzed by flow cytometry. Cell morphology was observed with transmission electron
microscopy. The cell cycle relative protein was detected by Western blotting. DNA and protein syntheses
were assessed by the cellular incorporation of *H-TdR and *H-Leu, respectively. Anti-tumor activity of
berberine in the experimental transplantation tumor CNE-2 was evaluated by relative tumor growth ratio.
Results  Berberine inhibited CEN-2 cells growth in a time- and dose-dependent manner. MTT Assay
showed that the ICs, values of 48 and 72 h were (49.5+5.8) and (13.342. 0) umol/L, respectively. Cell
cycle analyses of 50. 0 umol/L berberine-treated CNE-2 cells by flow cytometry showed the accumulation
of cells in the G,/M phase while 25. 0 umol/L berberine treatments for 48 h induced apoptosis with the
index of (48. 94 10. 4)%. The inhibition of CNE-2 cell growth by berberine was associated with
suppression of cyclin B1, CDK1, and cdc25c proteins. After the treatment of berberine at dose of 30 mg/
kg, the median tumor volume was 317. 9 mm® which was much lower than that in control group (P<C
0.05) in nude mice bearing human nasopharyngeal cancer. Conclusion Berberine has inhibitory effect on
the growth of CNE-2, which might be related to its inhibition of cyclin B, cdc25¢, and CDK1 proteins.

Key words: berberine; human nasopharyngeal carcinoma cells CNE-2; anti-tumor effect

NEWXHREERE, AINEER R EREY &
ECEMAARZE PRI kA MR, R
B, BM/AEENS FRA CpHCINO, -
2H,O, M3+ 4> F & 407. 85, WK I F .
T UM A A R I AR R B AR/ BERR BE VA
FPORBRE OEBERBEY, AN F S LR
FUUESE/NBERR (A S0 X £ B 88 40 B AR 40 9 L9 O
B AREBRSYAARBENMHERC. BHEB
BT /I BE B 040 T b 30 4 R BT 9% 48 K 4 HBR T 2 k4
M ERIEERBL HRBERARER., &
SRS /NREXT A S EE CNE-2 Z1H0 4 K #in
R PR 32— 25 DA 40 0 JT 350 R e A i B 350 L4 B
AR PO, BT 55 /N BE R X 4R RN B R B AR R
R B AR E A
1 ##

1.1 ZREME. DERYT EE ] 45
98.14%, PEGRMAEYH MKEEARM HS
0713-9906); RPMI-1640 £ F W. H 4 &4 I &
(Gibco B = &) MTT (BEM L, Sigma 4 & 7=
1) ;CDK1 \cyclinB1 ,cdc25¢ Hifk (Santa Cruz 44 &
7= i) ; Western blotting i % 4& (Cell Signal A 7
7 ). Multiskan MK3 & # ¢ ( Thermo
Labsystems A & = &), BB A HE HE R
Kontron IBAS 2.0 éﬁﬁb@{gﬁ}*ﬁ}ﬁﬁ%ﬂﬁ 7z
JVC KY—F30B 3—CCD ¥ B GHFERHAN.
1.2 zh#).SPF 4 BALB/C #/ ., MR, 6
JAl AAE R 18~22 g, I KE LRI YO
RUEHAFRE. IYEHIE: ESFE 26~00A005
5. TRESHKIE:EIHFE 26~00C016 &,

2 HiE
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2.1 HHIEESE AR BB CNE-2 40 1 iy 4
SRHEERER,HNE 10% FEdmF.200 U/
mL HEE.200 pg/mL HEXH RPMI-1640 153;
W8 5% CO,.37 C HBHAER.
2.2 MBEAEKBKANE . BOTHHUERB N CNE-
2 40 M, R OH Ak S ) A A BB T A R
W 2X10Y/mL, M F 10 cm HEFRMP,24 h
J&» ZR A AR 8] He BE R /N BERE, 4 B A 10. 0,
40.0,80. 0 pmol/L, X A MAFHIEFRE.
12.24.36.48.72 h F& R 3 AN, FH & H KR
Je ik FEREE T oG AR, BUP 6, LUBT A] R 4%
AR, E MBI AR A E SR E R 4.
2.3 /NEBERE N CNE-2 40 g 9 Ak 40 il 4E - 4%
2.2 W EHI R AR, R AR E R 2X10%/
mL, BT 96 FLARH, B 100 pL. 24 h FIAR
A ¥R /MNBERR (3.1.6.3.12.5,25.0.50.0,100. 0,
200. 0 pmol/L), 575 18 40 M % M 4 (2 m 48 A R A
%) MEax A (RmEHd . 84HR 4 NPT
LB SN 200 uL, 25 44.68 h 5, B0
A MTT (5 mg/mL) 20 uL, 8 H ¢ h EHE L
W, BN A DMSO 200 pL, ZE#HEFH 15 min,
FABEFRA (B4 570 nm) WETNE (A) #.i+E
o0 ffE A KM 2R, Bliss B BUM R E (IC,)
H. TREE 3K,
?ﬂiﬂﬁﬁii’tm’rﬂ%:(l—%’?ﬁ
2.4 BN ORI A R R S A R AR R
/NEERE (12.5.25.0,50.0 umol/L) 4b38 48 h 59
CNE-2 40/, PBS ¥k 2 K,70% ZBEEET®E.
2000 r/min B 10 min, FEZE . BHRKERTF
PBS, 41 2 BT (P1,10 pg/mL) Hf8 5 min,
4 °C #3% 30 min J5, ERA MM BEALERS
488 nm, IR UK 610 nm,TIE R 15 mW, K4
8 DNA /K, DNA 7K 7 % 20 40 A 718
HEGEMK G.S M G/M MDA HE,
LYSIS %% (Becton Dickinson 2 FIf= ) 4M47.
2.5 BHEENEARATIES B RER
CNE-2 4, it B840 (hn RPMI-1640 ¥E3%¥) #
NEERRFHZS4L (25. 0 umol/L),48 h J5UAE 4 . 56
W %< B IR, PBS YE¥ 1 K, A B E W E 2 15~
30 min K HFRE] T ,2 000 r/min B 4> 10 min, %5
BT 4 CHRE. HEMagEGHEEFLK. 2
#%.LR White %5 38, B# U1 A, BERR b 5 R 45
WE LA, JEM—1200 S5 BEEREHER .

X100%

2.6 Western blotting # #] CDK1. cyclinB1,
cde25c #3k: K RV EE M /NBERR (12.5.25. 0,50. 0
pmol/L) 4b¥ CNE-2 #i}fd 48 h 5.3 E R F =R
AR, EOFREXNEEAERE. A 12% +=
R M- BB BB Bk (SDS-PAGE) 4
BEA.BERE PVDF B, F& 5% BIEY Tris
ZWBH AR EREEAGER 4 CHR N
200 % B # B A cyclin B1/CDK1/cdc25¢ #i {4,
FRMEA 4 h BY 3 REME Ytk GRTHEL
PIEARIC M RB R 1gG Hidk) =REM 2 h, Bigk 3
W EHH (Lumi GLO) , BB TR, B,
2.7 ‘H-Myfg®nE CH-TdR) f1 ‘H-Z &8 CH-
Leu) #RICHI B AL B4 DNA MIZEAK &
B Bt B A K 80 CNE-2 40 0, 40 f vk B A 4
2X10*/mL, M F 96 FLAK H, FFL. 100 pl, 24 h
J& I AR R e B /D BE B (15. 0. 30. 0, 60. 0,120. 0
pmol/L), H i MM A CRmgh) M= {x By
(RmiEsRE) . BHE 3 NETHL, BFLSER 200
pL, 7E 37 C.5% COSEFHMAFIEH 20 h 5,81
fA 18.5 kBq *H-TdR z§ *H-Leu, 4 h FXIF R
BB FER R, BN 50 uL EEEEIL M, 15
min EHI 150 pL RPM1-1640 ¥ B4 1Lk, F
) 3 20 M S A AL o S M 4 M SR T BB 4
B L, 288K Yt 3 W BT UERE, B 80 C #it)E
60 min, Xt S8 T & 3B, MWINLF (0.4% PPO,
0.1% POPOP W B ZEHEW) 5 mL, ALK& 15
min fF, BB R B E cpm fH, KRER
LABAMKRER.

BAMEIR=—B24H cpm {8/5 B4 cpm ) X
100% :
2.8 /NBEREXY CNE-2 3 B HL & 940 4 4 A - 2t
B bR A K BT B B R L A8 R L B I BT
Bl BMERALE BEFFERRL, AEBHES
YR, TR A TERSE LR EMRALS, T H
BB 2EENEMEASHAMTEER HE
FHOLERBERME BRI RER 0.2cm £F
M EMFRAANEMET. 7d SREME
B L REDL 2 A, R 5T A (H,0) BBk 4
(CTX, 10 mg/kg) . /M BB % 5 & 4 (10.30.50
mg/kg) M 24 h BFHBAA. R ig 8% 1K,
B 10d, 8 3 K MR R E M KN KRR
HE FAXTEMEER (V),V=8*XL/2(S K
PR, L MK 2flE Rk, MEEs
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JE5E 30 RAESE/MNRL. CTX 40 /N BERR AL T8 41 B ol
B Xt R A B R AR (] SR A 48 i 4k 4 SPSS
10. 0 T B LR . :

2.9 SGEitAbIE.BOEM T4s R, R KL
SPSS 10. 0 #HATHEAL B, ARKERA : KB R
BARR,

3 £8 .

3.1 /NEERRING] CNE-2 4K . itk
W.,CNE-2 RS R HE R /NER LE 72h )5,
CNE-2 HBa %A B3/, 10. 0 pmol/L /P EERR ST 40
&I 2K (34.617.0)%,40. 0 pmol/L 4HEY
MHZER (85.942.9)%,80.0 pmol/L HIM4I 2N
9L.9£1. D%, ZRKWE CNE-2 ARERREKRE
H/NEERALE 72 h LA KZRIEEMH, LA 1,

100 —— XL
& /PMEEEE 10.0 1 mol/L
g L - /NEERR 40.0 1 mol/L
—o- /MRS 80.0 v mol/L
B
8 60
E
2 40
g
20
0 ;
0 12 24 36 48 60 72
t/h
Bl MREEIARER CNE-2 iREKNHDSER
(x+s, n=3)

Fig. 1 Inhibition of berberine on growth of human
nasopharyngeal carcinoma CNE-2 cell line
(x+s, n=3)
3.2 /NEEWXT CNE-2 40 ffd i) 4 ff %/ F . CNE-2
HHZ/DNRBALE 48,72 h J5, 4 MTT %AW,
48 h /NEERRAY ICs0 7 (49.545.8) umol/L, 72 h
) ICsf&K (13.312.0) pmol/L.
3.3 /MERWIEST CNE-2 AT G./M M
5 N TR o BE ) /N BERRAE A CNE-2 40/ 48 h J5 . 40
M AARBENIE G g AT, /NERAKRE
A 125,25 0,50. 0 pmol/L ft ¥ 4 MIW 1=, 50. 0
umol/L LA MK I G,/M SifHT, WK 1.
3.4 EHEEMNEMRATHES CNE-2 fifi 4
25.0 pmol/L /NEERRALZE 48 h, 41/ 2 BLEA B &9 A
TR, BT AT L A 45 (AR /N, 1 A0
FRRER NG R SR 48 REEFHUE T, BSR4 9189
BUR SR A T /IMA s A MO RN, e 5 B 1 WA » A0
RGN LR B, W/ MATE R, 4L

e CNE-2 M RERY S, BRTE, TR
BFEERLRE AR R R RE . )
A2,
3.5 /NEEREIT cyclinBl,CDK1.cde25¢ %35 I8
Wi :CNE-2 i 2 RREIW B /NEERAL 48 b /5,
W 56 BE 43 H7 & B3, 25. 0,50. 0 pmol/L /NEEBL 4L 1Y
cyclinB1,CDK1 # cde25¢c Fix#H T (P<0.01),
GRRE 2. :

R1 NEWLE 48 h BEX CNE-2 BHMHRAY

SHERATENRMW s, n=3)
Table 1 Effects of berberine on cell cycle distribution
and apoptosis rate of CNE-2 cells for 48 h

(xts, n=3)
c/ o/ AR/ %
45
(pmol + L™1) % G, . S Ga/M
HE - 724 1.4 59.9% 8.9 34.5% 7.2 5.6+1.8
NEH - 125 3.4% 4.2%* 57.0+14.6 36.0+13.5 7.1+1.2
25.0 48.9110.4* % 55.24 2.2 3374 4.0 11.242.2%

50.0 10.24 0.7°

S B4 « P<0.05
*P<0.05

28.0% 1.9* *31.2% 1.2 40.843.0° *
* " P<0.01

* * P<0. 01 ws control group

A s
. o - 4 R ;
% 3
A-XHB B-/NEEBR 25.0 umol/L B/ 48 h  C-T1=/pk
B-berberine 25. 0 pmol/L treatment for 48 h C-

P
’ g
oy

]

1
]

*
N
2

A-control
apoptosis body
B2 BEHBEEARNDREEIESF CNE-2
HRBLRS
Fig.2 Apoptosis morphology of CNE-2 cells induced
by berberine observed by transmission
electronmicroscopy .
#2 /MBI CNE-2 4158 cyclinB1.CDK1 # cde25e
EARBWHEM (xts, n=3)
Table 2 Effects of berberine on cyclin B1, CDK1,
and cdc25c¢ protein expression in CNE-2

cells (x+s, n=3)

A5 </ cyclin Bl CDK1 cdc25¢
(pmol » L=1)
ik - 100.040.0 100.040.0  100.0£0.0
/NEER 12.5 101.0+4.9 8.840.8*"  9.445.0"*
25.0 78.047.3" " 24.6+4.4**  7.543.7°*
50.0 6.140.9°*  3.3+0.7** 1.8%1.3**

Syt " P<0.01
* * P<0. 01 vs control group °
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3.6 /NEERMA CNE-2 41t DNA fiIEHES
B /NBERR R N 15. 0,30. 0,60. 0,120. 0 gmol/L
YEF CNE-2 4 24 h,*H-TdR % *H-Leu #7iC BT
EBAYZHBME, RO /DEFEME CNE-2 4
g DNA MIZARME K. BHE 3.

100 [
— *H-TdR

|  -= °‘H-Leu
80 .

60 I

40

BAHBIR /%

20 T

0

0 2‘0 4.0 60 2;0 160 12.0
/NBEWE C / (pmol L)
3 /NEREER! CNE-2 4iF DNA FIB A RS MMM
(s, n=3)
Fig.3 [Effect of berberine on DNA and protein
synthesis in CNE-2 cells (x+s, n=3)

3.7 /NBERRIT N\ B0 S AR R ARE B 4 ok 4R A <
EMBE 0 X, WMBAMEEROPNES 2
178.4 mm®, FIPERFER CTX 41 MRt AL b (1 8 h
582.1 mm*(P<0. 05), /NEERR 10.30 F1.50 mg/kg
4B bR AR AR P AL B A 1312, 2 mm®* (P>
0.05), 317.9 mm® (P < 0.05), 524.4 mm’®
(P>0.05), W& 3, NEFAHARREIRESR
W, T B RN RS 5 30 R, X BBAR
BkEN (26.3+£3.1) g, CTX HBERUKEN
(27.842.4) g, /NEERR 10.30.50 mg/kg 4H IR E
EESFN (24.442.4).(26.1£3.4),(24. 9%
1.9) g.

3 NGB ARG B AW RIER

Table 3 Anti-tumor effect of berberine on CNE-2

xenografted in tumor-bearing mice in vivo

M3l ML/ 4/ R R /mm?
(mg kg™ R B BX i
Xt i - 8" 337.5 3594. 0 2178.4
CTX 10 7 0.0 1946.3 582.1*
NEERE 10 7 0.0 1703.5 1312.2
30 8 0.0 1998.1 317.9*
50 8 0.0 2239.6 524.4
SxtBALE. *P<0.05
* P<0. 05 vs control group
4 itig

MRBR-FERMEOERRN ERES

1, C2 RN KR EWHB R BE . BEK, /D

BRI BEMZAGFZEENRE. FLRE

RRU,NEREH DM ALBWE CNE-2 4
MR, I R SR E SR BRI LE.

FERMEARE T EEAGYERILEHZ —.
BHREMELREY, /NEER 25.0 pmol/L {EH
CNE-2 #ij 48 h 5, L AATHRERSZ
B L T 2 A0 SR B 25 SR B R L 4 M BRS [) A
T G, (T8 .12. 5 pmol /L /NEERR S 41 A
B8 BN (31.444.2)%,25. 0 pmol/L Bt i
BlE K, R (48.94£10.4)%, 18 B B & ¥ B 50.0
pmol/L MR TH R T M, R (10.24+0.7) %,
A CER IR E /N EER ST Balb/c 3T3 MM BET-ES
EWPBMABKGEES. MEFEEFE (200 png/
mL, BF 490 pmol/L) EA T, R K E R/ T, x5
BARBEEFET AL P . T4/DERARMK
FE (100 pg/mL) PFERT,TLURED A EHH
MG E G./M B, X oA /N EER £ B
MK P RAR/DEEREI A Balb/c 3T3 AT
My EARET P EEE P EER KRR
A7 A RANEERX R AR T RS S HAE
AW ERMNRBREARAMEMNXREA FE—
BRI,

HHFHR— TR AREEAT—
B ZAEE 23K A (checkpoint), H i G,/S
M G/M RIS RAEE, EAEKHAKA cyclinBl
5 CDK1 M #BHEHE R A e G A M Hif %
. B9 %9 ,CDK] MEE T E cyclinBl WE
il CDK1 #y &8 M4k . i CDK1 E‘J%‘@%ﬁﬁkﬁ?ﬁﬁ
FHERREE cde25e MUFE T, Yot 40 B AL 00 48 SR 3
8,50. 0 pmol/L /MEERRERE T CNE-2 4 f & 4 98
BH G./M HHE# . #—4%H Western blotting 4
Wbk 3 FEEREKE, 4550 /NS4 2 4
)G scyclinB1 ,CDK1 Fi cdc25¢ FikfE/MEETF &
8 T 26 K T R/ BRSO
WEE G/M AEHEZ — . & SCHIRE & A /B
i 5 3% LU BB 1 cyclinBl B9 3% 35, M T M 1%
CDK1 B, 40 B2 G ™. ABALR
R, /NBEB AR BEREIM & cyclinBl BRIk, 3
BT cde25c, Ai#p#| CDK1 E§i& %, (F 4148
P E G./M i,

AR N /INBEBR (A S 400 1) i Yo 440 B 448 L A R 3
Z,HEXF/NEBENMERREMFREPMBL LU
BT & AR DNBER O R R 5 SR B, SR T L 7E
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REEAX/NEBI S F R TR, DR O R
BEREBERMAREHFERBEKIE (AUC K
211. 94 pg/mL,Coul 25. 2 pg/mL)P1) | A 57 Ry
HARBHARREEE,ig AT /NEERK 10.30 1 50
mg/kg, L FAZ 10 d, Hh 30 mg/kg )& 4H M
R P A BT XA (P<0.05), AR
SRR /N BE R O IR W LAk B A AR A0 I 2 vk B
HTFPMEBHZLERR, ESERE LR
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