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W OE.BH AR R A vk (ABZ) 3 A ROIR 44 B 48 1 (AS49/DDP fa ) #BE i cm LA A m L A =W %k, FHiE A
MTT 1k & 34 ABZ 3¢ A549/DDP 4m je 3§ 55 69 % vf , RAFA7H) £ A 0%0.25% .50 .75 % Fr 2t 51 69 ABZ R JE , JF 4 47 4) K 4 &
o 5 A ah B, 25 Yo 47 ) 3R B (1C,5 ) 20 L 3 3 49 ) sk B (1Cs0 ) 2B A= 75 % 49 %) sk B (1C5 ) 2, AR A 4 7 48 B3R 69 ABZ & 32, 5f 4 4%
JAB A AR AR 12.24.36 h B, 344, fE K E BT R LA B R R TR B (HK) Fo & B8R 82 gt B (PKO 36 1, B 47 AL
M 2 SLBR L A8 (LDH) 3% # ,RT-PCR &l & Akt 2 Myc mRNA (i, A X @miasbnmia A A, 8 ABZ#H4 T
A549/DDP 2 Jo34 55, 2 7 AR MM A B R A 026,259 .5000 .75 % B st 6 ABZ 3R JE 4 %) 4 (0. 00220, 00) pmol/L, (0. 99 &
0.11)pmol/L. (5. 7340, 65) pmol /L, (33. 1543. 94) ymol/L, ABZ B 2 4% T A549/DDP @t HK.PK.LDH ¢ & 1, L TR T
Akt #= Myc mRNA &35, o8 s, A £, &8 ABZ st dp 4] AS49/DDP %m Jo 4% B i B 5 1, TRAMBE A X AR &
kA mie AR HEFmie AT,
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Effects of albendazole on glycolysis, cell cycle and cell apoptosis of cisplatin-resistant lung cancer cells
He Yinging',Luo Zhibin® ,Li Shaolin'>
(1. Department of Nuclear Medicine , Basic School ,Chongqging Medical University ,Yuzhong ,Chongqing 400016 ,China;
2. Department o f Oncology s Hechuan People’s Hospital s Hechuan,Chongging 401520, China)

Abstract: Objective To investigate effect of albendazole(ABZ)on glycolysis,cell cycle and cell apoptosis of human cisplatin-re-
sistant lung cancer cells(A549/DDP cells). Methods Effect of ABZ on proliferation of A549/DDP cells was detected by methyl thi-
azolyl tetrazolium(MTT) colorimetry,then according to inhibition concentrations(IC)of 0% ,25% ,50% ,75% to devide cells into 4
groups-control group,1Cys group,1C;, group,IC;; group, moreover, based on ABZ action time to invide every group into 12,24 and
36 h sub-groups. At the setting points of action time, activitie of hexokinase (HK) , pyruvate kinase (PK), dehydrogenase (LDH)
were detected by colorimetry and ELTASA , expression of Akt and Myc mRNA were detected by RT-PCR, cell cycle and cell apopto-
sis were detected by flow cytometry(FCM). Results ABZ inhibited proliferation of A549/DDP cells in a dose-dependent manner,
IC, ,ICs; , ICs, and IC;5 respectively were (0. 00 = 0. 00) pmol/L, (0. 99 == 0. 11) pmol/L, (5. 73+ 0. 65) pmol/L, (33. 15+ 3. 94)
pmol/L. The activity of LDH, HK and PK of test groups decreased, expression of Akt mRNA and Myc mRNA was downregulated.
Cell cycle was blocked.apoptosis was obvious. Conclusion ABZ can inhibit activity of glycolytic enzymes and expression of glycoly-
sis-related genes,block cell cycle and induce apoptosis in vitro.
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*1 3| F 5 K PCR & B & 4
E SR 514 P KB (bp) PCR % fF
Akt i#:5'-GGC ACA CAC TCT AAC TGA AAG C-3' 333 94 °C 3 min,94 ‘C 30 5,58 °C 30 s
Fii#:5-GCT GCA TCT GTG ATC CCT TCT-3' 72 °C 30 s. 3t 30 MBI LT 72 CHEAH 10 min
Myc i :5-CAG GAA CTA TGA CCT CGA CTA G-3' 328 94 °C 3 min,94 C 30 5,59 °C 30 s
Fi#:5'-GTC GCA GAT GAA ACT CTG GTT C-3' 72 °C 30 s,3L 30 MEFR LT 72 CEAH 10 min
B-actin [-ii7:5'- ACT GTG CCC ATC TAC GAG G-3' 94 °C 3 min, 94 °C 30 5,58 °C 30 s
FiE:5'- GAA AGG GTG TAA CGC AAC TA-3' 678 72 °C 30 s,3L 32 ANMEH L F 72 ‘CLEAf 10 min
1.2.2 HK.PK.LDH {GE#M  A549/DDP 4 #EF T 6 1Cs 40 ABZ 4l PK 3% M7 i e ik #i vt . ABZ # il LDH 7%

AR Fe gl A & ABZ &M R 0.0.1.0,5.5,35. 0 pmol/L
B35 R CLL TR 40 M0 32 Bl fn ABZ AR BRI R pb Ak ) . 12,2436
h, 0. 25 %6 J 25 1 Al 0 1 O 050 4 40 M 2 R K R 2 RS
Hl Ak 0.5 mL AR BFE 2 mL BEIE A& VK 519 3 min,
FEAR —20 CARAF . # BCA H e B2 3 0] & U6 W I , it
FRAL 562 nm Ab 5 WG RE L 4 RIAR HE M 48 T S FEA MR B
WRE o T P 03K 15 B A RE A AL B L 430608 BE 3 340 nm
b HK #1 PK (9 A1 H A2 {H, B #51X 450 nm 209 LDH 1%
AR . F W] AS T I P R A 2 AR I R S X IR
B SR AT AT 2

1.2.3 }%EH RT-PCR K] Akt.Myc mRNA Fik ABZ{E
JH 12,2436 h, B0 5% 5 85 F2 W 0 A B TR #6 % 0O (phos-
phate buffer,PBS)#2E B L B . A TRIzol 35 £ HLE RNA,
% Thermo Nanodrop UKl , $2 7= JIr 4K 45 & TG B& ff F1 2R (175
e, FGAPRALL 1 pg B RNA BT 3 9 5% 35328 50 & 3L
B4R cDNA, 514153 & PCR W &L 1. 2% B
58 B B VK KL PCR ™ ¥ 78 88 I ARAR & 48 F ALIR » Quanlity
One BAF 53 BT K BEAEL X HOAR B N 23R R X BE 18

12,4 2 e 30 R 0 O T o 0 U =X A B A o2 ABZ AE
FH12.24.36 h, ¥R FL N HE R 36 2 B0 8, PBS 2 ik 2 ALK
W EBERR ZE O, EABEANREEOE. i
T,1 000 r/min B> 3 min, F & FIHER.

1.2.4.1 4 RBAI 0 75% Z 8 1 mL T34 57,4°C i
G B OUCE AN . 1 mL PBS PEJG A 500 pL %% 50 pg/mL
Yy P1.100 pg/mL RNase A.0. 2% Trion X-100 (¥ PBS i# #
4°CHEEIFE 30 min J5 B LA Modfit 4 006 4icH .
1.2.4.2 SO TSR0 g s AL 1 X 10° /mL (1 4
fE B, B 100 pL & 5 mL 53545, i P1. Annexin 4% 5 pL,
JEHe e 15 min, FIZE R E 400 pL J5 EHLEE I . CellQuest
AT G Bl

1.3 SEit#Absl RS 8CE  SPSSI8. 0 #fk b A R A T
TsRR HEARAYBWZE KM BRE I 200, U P<
0.05 W ZEFAGIHHEE L.

2 & ®

2.1 SrHSIm 4 20 18 574 23R 0%6.2596.50% .75 %
Jit Xt B ) ABZ e B 4351 R < 0. 000, 00) pmol /L, (0. 99+0.
11) pmol/L. (5. 7340. 65) pmol/L.(33. 1543. 94) pmol/L,
WX BB 2 TC,s 41 JICs 20 RN 1C,s 40 7 %t o7 (19 ABZ 4 i ok 2 43
B9:0.0,1.0.5.5.35. 0 pmol/L, 4% ABZ {F Fi i} 1] 45 4% 4
3R 12,2436 h 3 A4,

2.2 HK.PK.LDH {E #4558  HK.PK.LDH 3 1 #
ZER LA 2, ABZ 0 HK 35 P A v B2 AR 1 R i ] 43 08 1k

5 e JBE D I [ AR A A
*2 % HK.PK.LDH 1854 F R M & R (L)

215 i [E] HK PK LDH
X 12 h 1.00=£0. 00 1.0040. 00 1.0020. 00
24 h 1. 00220, 00 1.002£0. 00 1. 0040. 00
36 h 1.0040. 00 1. 00+0. 00 1.00740. 00
ICs41  12h 0.920.03 0. 8740, 03 0. 9370, 03
24 h 0. 7570, 042 0.70+0. 16* 0.79740. 07
36 h 0. 5570. 08 0. 330, 06 0. 510, 04
1G5 41 12h 0. 8440, 05" 0. 7120. 08 0.792£0. 03
24 h 0. 600, 09 0.55+0. 12 0. 610, 072>
36 h 0. 3970, O7bde 0. 270, 04 0. 2970, 04bde
1G4l 12h 0. 710, 127 0. 620, 05* 0. 630, 02b
24 h 0. 420, 06bed 0. 4070, 097> 0. 500, 04abed

36 h 0. 2140, 052bede 0. 184-0. 03bede 0. 2240, 03tbede

@ P<0. 05, 55 [v] i i) %if BB 4 B 5P - P<<0. 05, 5[] i ] 1Cq5 4 Eb
B3¢ P<<0. 05, 5 [ml B[] ICs0 41 Ho 854 : P<<0. 05, 5 [RZ0 N 12 h #if kb
5. P<<0.05, 5RIZ1N 24 h i H4

*®3 EHABAFHE Akt.Myc mRNA RIZAFR (T+Ls)

2051 I (8] Akt Mye

X AR 4 12 h 0.72+0.06 0.56+0.03
24 h 1.26+0.05 0.5640.01
36 h 1.49-+0.19 0.53+0.03

IC25 41 12 h 0.66=+0.06 0.527+0.02
24 h 0.5540. 06 0.4740.01%
36 h 0. 440, 043bc 0.42+0. 012

ICs0 41 12 h 0.7140.04 0.5440.01
24 h 0.5540. 04 0.4540. 02
36 h 0.4240. 062 0.4140. 012

ICs 41 12 h 0.7140.05 0.55+0.02
24 h 0.5240.05% 0.4540. 02
36 h 0.4040. 052b¢ 0.3940. 022

©: P<C0. 05, 5[] i ] % BE AL HE 8550 P<<0. 05, 5 IR4L P 12 h B

HoA < P<<0. 05, 541 24 h if L% .

2.3 Akt fil Myc mRNA £ik%5 % fEA] 12 h, ABZ K fig W
T3 Akt,Myc mRNA % 3k . £F i B [ 48 & . 75 Fh 3% H % 34
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KB R R B B ABZ TR 3R AR AR AROR . I R 3.
1.2,

& 1 £ A MR E R E Akt mRNA B PCR i B B ik B

/_12h-\ /24h\
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B-actin

Myc mRNA

2 &AM E B E Myc mRNA B PCR 55z 8 ik B

2.4 A AL M A [ I (] 200 M ] S0 0 A M 0 T A PR A A
JHAS ) T 163 24 0 J0 300 A DL 3 4 A B T R L AR 5
®4 BAMBRENEABERS G (T, %)

A5 i) G G ] S

XTHZ4L  12h 93.68+1.39 4.8141.04 1.50£0. 46
20h 89.6241.47 2.3640. 65 8.0241.08
36h  62.48+1.08 12.48+0. 60 25.38=£0. 74

1G4 12h 65.01+1.58 12.46+1. 19° 22.53740.44°
20h  52.9841.80® 14. 2741, 007 32. 751, 25%

36 h 12. 034 1. 18e 53. 0942, 92¢be 34, 8742, 927

1G04 12h 64.97+2. 212 13.50=£0. 93¢ 21.5341. 60*
24 h 54,6541, 17 14. 78+0. 79 31 4141. 08
36 h 11. 3740. 92¢be 54,5141, 38e 34.1242. 00

1G4 12h 65. 671,422 13. 461, 23¢ 20. 8742. 62¢
24 h 54. 004 1. 06 14. 06 0. 66° 3L.9441.68°
36 h 10. 38+ 1. 067 54. 5242, 15%¢ 35,1043, 18

*; P<C0. 05, 5 [A] i} [A) X B4 Lb 450 P<<0. 05, 5 W4 12 h i)
bLdg e P<<0. 05, 54 24 h i LB # .

x5 EHEMBAEMEMAEATRER (T, %)

pigil gL 8 1 O R S OB S 1 G e o4 4 ]
XER4L 12h 1.28%+0.18 94.3970. 69 1.9540.10
20h  0.58%0.11 94. 870. 80 2.6140.25
36h  1.5340.33 93.23+1.23 2.5470.37
1G4l 12h  3.52%+0.44 85.39=F1. 64 5. 7140. 86
20h 5.4640.45¢ 78.19+1. 84 9. 741, 25¢
36h 10274137 72.30%1. 714k 9.8041. 10+
ICodl  12h  8.71+0.92 77.78+1. 31 7.7840. 38"
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gikRs HAMBAEREMEMBATELR(TE,%)
il LSTR85 w12 7 R o 1) A L7 it s e 1) A R A
24h 14,1440, 73 60. 824-1. 554 19, 94-£0, 807bd

36 h 256641, 38hde 58. 8541, 44+ 7.94+0, 46

1G5 41 12h 11,7542, 32 68. 97+2. 03¢ 9, 7740, 83

24h 26,301, 41 51. 384-0. 63 2. 4040, 52b<d

36 h 37621, 13 35. 2841, 44abede 9. 114£0. 642

@, P<C0. 05, 5 [a] i 6] X AR 41 L% ;0 P<<0. 05, 5[] A ] 1Cz5 40 ke
&850 P<<0. 05, 5[l a] 1Cs0 40 b4 :9: P<<0. 05, 5 M 414 12 h it kb
B P<<0.05, 5[4 24 hif 4K,

3 3 it

P e N SE R D R ENE S R W R R
LROBL A L) R AR S TS0 L 0 G W I G R A S 1k 3
) TS i AR A 5 . HIK 2 il R0 20 A 1 A7 0 PR o I & 7
ek 240 L e 3 A T DA R I T 9 A A A K R 39 E BT
BEERE LY RS . PKOEFEBEM A0S 2 A L EE . & A0 75t
AT A GBS ATP S A R nAg 5 W AIE T B
20 Ff AE AR S FR B op L BE A 7 . LD Ak OB B AR S 4 AR R
FLER WAL B8 BT MR A 72 S A KDY L 53 Ah, A
it R, Akt SEER Mye SER B2 # T HEMEM. Akt 3%
P S 350 e 9 4 32 P A AR I A L8 R 4 A e i
AR Mye 2 M6 B8 18 GLUT-1 Ml LDH # %
5 (8 A 7 A IR 54 R RS AL R FLER D

it gt F4) 2 995 S5 R0 995 B 2R A g U i 24 S I A T I A R
B ft 5 i R 0 R EE TR 2 AR SE T ST s R A SEL R
Al Bk R UL AT SR B bR A 7,

AL, A549/DDP 4l i PK il LDH & ¥ 3k % i . b
A TR, X RE S Hom O I 2 o6, ABZAEHE
HK.PK.LDH %4 B & F#A% . Akt Myc JEH (1) R EH B T,
MR IR E G, A S L TSR &

ABZ 1y 22 4 280 H A ks AT B 0 1 IR 24, Bt i g 1 A
HMLEI T Z . UEE A S ABZ 1 3 B 43 1, {H 38 1 9 ] 3k
BERORA S M40 M0, 9 ABZ Bt 9 19— 1L
Y, EA A SR T LUE W ABZ A Tt 25 B 20 B AT B A
SR O L IR T R RE IA R R 1Y E  ok VR
B MER—FP T A KR I PR FH 24, 78 I8 3 Rl BF 5T
o KRBT ABZ 0 iR 4 BB R A L 175 S o R A R T
i A B R AT G BB ABZ & I 21 R I 988 34 97
25 iR R R AR
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