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Effects of Ribavirin on the Migration and Apoptosis of Human Lung Adenocarcinoma A549 Cells and Hu-
man Breast Cancer Hela Cells

ZHENG Lai-shuang', LI Shuai*,MA Yu-lian'(1.Henan Medicine Procurement Service Center, Zhengzhou 450003,
China;2.Henan Cancer Hospital, Zhengzhou 450008, China)

ABSTRACT OBIJECTIVE: To study the effects of ribavirin on the migration and apoptosis of human lung adenocarcinoma A549
cells and breast cancer Hela cells. METHODS: A549 cells and Hela cells were taken as model cells and divided into control group,
ribavirin low-dose, medium-dose and high-dose groups (20, 40, 80 umol/ml). The survival rate, migration ability, cell apoptosis,
the accumulation of acid membranous vesicles, the expression of cell autophagy marker LC3 (LC3-11/LC3- 1 ) were determined 24
h later. RESULTS: Compared with control group, ribavirin could decrease the survival rate (there was statistical significance of me-
dium-dose and high-dose groups, P<<0.05 or P<<0.01) and migration ability of 549 cells and Hela cells; also could increase the
apoptosis rate of them (there was statistical significance of low-dose, medium-dose and high-dose groups, P<<0.05 or P<<0.01),
the number of acid membranous vesicles and LC3- [I/LC3- I (there was statistical significance of medium-dose and high-dose, P<
0.01); the effects were positively associated with dosage. CONCLUSIONS: Ribavirin can reduce the migration and induce apopto-
sis of A549 and Hela cells by inducing cell autophagy.

KEYWORDS Ribavirin; Human lung adenocarcinoma A549 cells; Human breast cancer Hela cells; Migration; Apoptosis
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a. Ab49 cells; b. Hela cells
vs. control group: “P<<0.05, " P<<0.01
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vs. control group: *P<<0.05,*“P<<0.01

AB549 4 ifd :

A B C D

Hela Zfil 1 :

l§l4 %ﬂfﬂiﬂﬂqﬂﬁ‘éﬁﬂ%@i EE’JEM%REI
AT RRAL s B B A5 AR 41 5 €A EL 5 Ak bl e 21 s DA B 5 ey
bl
Fig 4 Microgram of acid membranous vesicles in each

group cells
A. control group; B. ribavirin low-dose group; C. ribavirin medium-

dose group; D. ribavirin high-dose group

UTAER, TR B AL AT AR T A 5 AR I R
W], S A 98 S 7 M N SIS ARE R (B 22—, SR T AT T X
TR A 1 R T AILTR TSR TSR TR R A R AR R

China Pharmacy 2014 Vol. 25 No. 33 - 3105 -



A549 L«

Les- | | — —— | ;.

LC3 1T | e fdﬁ Iigglll

GAPDH | (S GAPDH
XHBEAL FIEAR AR AR

jlisle N e i i

Hela 4fiJifd :

XEREZL MK FIESAR HIE A

R FRTEEE iRl
A A

LC3-T/LC3- 1
S = DN W s Ul

PR R AIET AR
RG] Feisl i

EEI T

B B

R s AR AR
AR Mol bl
il i

&
P

W

5 JAMAFLCS-N LC3- | EAREERLE
ALK BRI
XL LA - * P<<0.05, 7 P<<0.01
Fig 5 Comparison of the protein expression of LC3- Il and
LC3-1 in each group cells
A. electrophoretogram; B. histogram
vs. control group: “P<<0.05, **P<<0.01

MR TG 25 BOBESE S R R R . HR, BEAE R AR Kk
AL A AR 25 W TR ABIE S , 45 R R i 25 W) vl B4
(B IRIER ) JA 2l A Wikt B 20 M 9 T Bl el Ve i A AR F L R i
FATHFHSAMRRET T2 R MRS, ol #d, b
oA M e XS T IR 24 1 B N R B 1 W A iR
ANMAET-SE DR, A R AR O L4 F WA D
HI25 , AT LA TR PR3 Y [ bl , ] sf e s S Ak
AR A RIRY  SR AR AN vk SR

ML, B H IO TG ) 1S DU 2 25— 2 H Ak,
R T AT ERAE W A ), 8 3 20 M N B IR A, H )
FENUTF RIS 1, 7EHE AR BRI LT BR-5- W 2 1L UG
HE T BELWTILTT FR % 75 o S 17 R , Al A RO s d R R 19 &
JFIZF DNA K2 RNA S BE IS, DRI 7 2 1 e 8
R RS B AR E I O AR AR i R
AT W)L RE R R UKL S TR
BT AR A By (B AR AR VG T 5 T A
N Z LD R A YOS WA [ e B R 2 5 b ke
A549  Hela £ I (19 8200 , ¢ BLA L 55 ponT DUA R R IR AB49
Hela 2 I i A2 S FIE RS RE T , HbAMA AT 5 S R AR PR T, OF
P21 A549 Hela i /K- FIt, B A AN F AR ] g
AL Y55 A549  Hela 21 A Wit , 5 A0 1, 3 A A7
HARRLREBETT o SR, FI L F5 PRI % A549  Hela 4H i H 15 )
HARPLRATS T HE—HARAWITE

25 LIRS RIAARTT T A ARG IR ST Y
TETEMEL, ) B =5 AR A Ik A I T L K g 240 . 1 e i) 47
PLRIBFTESEAE T — B I (A I R E— 2B RIS
B 3k
[ 1] Burke AJ, Sullivan FJ, Giles FJ, et al. The yin and yang
of nitric oxide in cancer progression[J]. Carcinogenesis,
2013,34(3):503.
Doria A, Gatto M, Punzi L. Autophagy in human health
and disease[J]. N Engl J Med,2013,368(19):1 845.
[3] Jain MV, Paczulla AM, Klonisch T, et al. Interconnecti-

[2]

- 3106 - China Pharmacy 2014 Vol. 25 No. 33

[4]

[5]

[6]

[7]

[8]

[9]

(10]

(11]

[12]

[13]

[14]

(1]

[16]

[17]

(18]

ons between apoptotic, autophagic and necrotic path-
ways: implications for cancer therapy development[J]. J
Cell Mol Med,2013,17(1):12.
S5 e, JA 3G, 2 RULLE AR B S AR PR FH R JRE (D). 5F-& 26
%,2006,25(7):417.
Liu WY, Li HY, Zhao BX, et al. Synthesis of novel riba-
virin hydrazone derivatives and anti-proliferative activity
against A549 lung cancer cells[J]. Carbohydrate Resear-
ch,2009,344(11):1 270.
Liu X, Zhao J, XuJ, et al. Protective effects of a benzox-
azine derivative against oxidized LDL-induced apoptosis
and the increases of integrin beta4, ROS, NF-kappaB
and P53 in human umbilical vein endothelial cells[J].
Bioorg Med Chem Lett,2009,19(10):2 896.
Ding XL, Zhang HY, Qi L, et al. Synthesis of novel pyr-
azole carboxamide derivatives and discovery of modula-
tors for apoptosis or autophagy in A549 lung cancer cells
[J1. Bioorg Med Chem Lett,2009,19(18):5 325.
Shen S, Kepp O, Kroemer G. The end of autophagic cell
death? [J]. Autophagy,2012,8(1):1.
Chen P, Cescon M, Bonaldo P. Autophagy-mediated reg-
ulation of macrophages and its applications for cancer[J].
Autophagy ,2014, 10(2):192.
Shpilka T, Weidberg H, Pietrokovski S, et al. Atg8: an
autophagy-related ubiquitin-like protein family[J]. Ge-
nome Biol ,2011,12(7):226.
Hippert MM, O’ toole PS, Thorburn A. Autophagy in can-
cer: good, bad, or both?[J]. Cancer Res, 2006, 66 (19) :
9 349.
Toth S,Nagy K, Palfia Z, et al. Cellular autophagic capaci-
ty changes during azaserine-induced tumour progression
in the rat pancreas.Up-regulation in all premalignant stag-
es and down-regulation with loss of cycloheximide sensi-
tivity of segregation along with malignan transformation
[J]. Cell Tissue Res,2002,309 (3):409.
KR, B AV, 5. =44 e A A A
A549 B AN B AR K[, N B 25,2013, 44(5) 1 4.
Li LC, Liu GD, Zhang XJ, et al. Autophagy, a novel tar-
get for chemotherapeutic intervention of thyroid cancer
[J]. Cancer Chemother Pharmacol ,2013,12(4):33.
XU R, A R B 5 Ml AT TS JR (1] AR F 7 = %5
&7 %,2008,17(35):5 542.
L2 T R S AR S AR R R T B A SR
RIGIFRONELLT]. W #Ma )L B, 2011,19(5) : 84,
Wt it , 207, 4 A B MR 4 L R 2
RIFTBONEET].F BILAR A 255 ,1996(3) : 45.
R, I, SRPEZE TR a2b G A ARG YT
1B PE LT BONEE ). K 8 B 5 B 43R, 2001, 15(2) : 95.
(i H #1:2014-05-06 &[] H #:2014-07-23)

TEZG 20144855 25 555 33 1



