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Abstract

AIM: To investigate the influence of allicin on the
ultramicromorphology of hepatocellular carcinoma cells,
and to explore the genetic mechanism by which allicin
inhibits the invasion and metastasis of hepatocellular
carcinoma.

METHODS: Human hepatocellular carcinoma BEL-7402
cells were cultured in the presence of adriamycin (5 mg/L),
or allicin at low, medium and high concentrations(25, 50,
and 100 mg/L, respectively). Metastasis-related ultrami-
croscopic structures were examined 0.5 hour after drug
treatment.  Tumor invasion and metastasis inhibitory genes
nm23-H1 and P21ras were assayed by flow cytometry 8
hours following treatment. The data were analyzed by χ2

test with SAS 8.2 software.

RESULTS: The growth of BEL-7402 cells was inhibited
and apoptosis was induced following allicin treatment. Most
of these adherent cells shrinked, with the junctions reduced,
the intercellular space widened, and the cell surface mi-
crovilli decreased. Although cells treated with adriamycin
also showed typical apoptosis morphology, there was no
remarkable reduction of the microvilli on cell surface, and

the cross junctions of microvilli among cells exhibited no
changes either. The fluorescent intensities of the expres-
sion of nm23-H1 were l9.19 in negative control group, 119.76
in 5 mg/L adriamycin group, 84.8 in 25 mg/L allicin group,
92.64 50 mg/L allicin group, and 138.08 in 100 mg/L alli-
cin group, respectively. Dose-effect relationship was clearly
showed for all icin in the induction of nm23-H1
expression. The fluorescent intensity of 100 mg/L alli-
cin group was remarkably stronger than that of 5 mg/L
adriamycin group (138.08 vs 119.76, P<0.05). Negative
or low expression of P21ras was observed in all groups,
with no difference among them.

CONCLUSION: Allicin can inhibit the invasion of hepato-
cellular carcinoma cells, which may be caused by its in-
fluence on the motor system of hepatocellular carcinoma
cells and its upregulation nm23-H1 gene expression.

Key Words:Key Words:Key Words:Key Words:Key Words: All icin; Hepatocellular carcinoma;

Hepatocytes; Invasion; nm23-H1

Zhong N, Ma YB, Gao HQ, Zhang ZM, Cheng M, You BA, Yi YL, Liu
XC. Allicin inhibits invasion of human hepatocellular carcinoma
cells in vitro. Shijie Huaren Xiaohua Zazhi  2005;13(6):743-747

χ



744                ISSN 1009-3079 CN 14-1260/R

http://www.wjgnet.com/1009-3079/13/743.asp

χ



                                                         745

µ

×

×

×

×



1 Sun L, Wang X. Effects of allicin on both telomerase activity
and apoptosis in gastric cancer SGC-7901 cells. World J
Gastroenterol  2003;9:1930-1934

2
 2004;28:303-305

3
  2003;28:445-446

4 Oommen S, Anto RJ, Srinivas G, Karunagaran D. Allicin (from
garlic) induces caspase-mediated apoptosis in cancer cells.
Eur J Pharmacol  2004;485:97-103

5 Patya M, Zahalka MA, Vanichkin A, Rabinkov A, Miron T,
Mirelman D, Wilchek M, Lander HM, Novogrodsky A. Allicin
stimulates lymphocytes and elicits an antitumor effect:a pos-
sible role of p21ras. Int Immunol  2004;16:275-281

6 Vimal V, Devaki T. Hepatoprotective effect of allicin on tissue
defense system in galactosamine/endotoxin challenged rats.
J Ethnopharmacol  2004;90:151-154

7
  2003;11:348-349

8
  2002;40:245-249

9
  2003;41:148-150

10 Dorai T, Aggarwal BB. Role of chemopreventive agents in
cancer therapy. Cancer Lett  2004;215:129-140

11 Aggarwal BB, Takada Y, Oommen OV. From chemoprevention
to chemotherapy:common targets and common goals. Expert
Opin Investig Drugs  2004;13:1327-1338

12 Miron T, Mironchik M, Mirelman D, Wilchek M, Rabinkov A.
Inhibition of tumor growth by a novel approach:in situ allicin
generation using targeted alliinase delivery. Mol Cancer Ther
2003;2:1295-1301

13 Xiong B, Yuan HY, Hu MB, Zhang F, Wei ZZ, Gong LL, Yang GL.
Transforming growth factor-beta1 in invasion and metastasis in
colorectal cancer. World J Gastroenterol  2002;8:674-678

14

 2004;20:32-37
15

  2004;
23:23-27

16
  2003;

25:111-114
17

  2003;19:689-693
18

  2003;
20:219-220

19
  2003;20:616-618

20
  2003;11:612-615

21 Sikorska B, Danilewicz M, Wagrowska-Danilewicz M. Prog-

746                ISSN 1009-3079 CN 14-1260/R



nost i c  s igni f i cance  o f  CD44v6  and nm23  prote in
immunoexpression in laryngeal squamous cell carcinoma. Pol
J Pathol  2002;53:17-24

22 Terasaki-Fukuzawa Y, Kijima H, Suto A, Takeshita T, Iezumi
K, Sato S, Yoshida H, Sato T, Shimbori M, Shiina Y. Decreased
nm23 expression, but not Ki-67 labeling index, is significantly
correlated with lymph node metastasis of breast invasive
ductal carcinoma. Int J Mol Med  2002;9:25-29

23 Ohta S, Lai EW, Pang AL, Brouwers FM, Chan WY, Eisenhofer
G, de Krijger R, Ksinantova L, Breza J, Blazicek P, Kvetnansky
R, Wesley RA, Pacak K. Downregulation of metastasis sup-
pressor genes in malignant pheochromocytoma. Int J Cancer
2005;114:139-143

24 Krishnakumar S, Lakshmi A, Shanmugam MP, Vanitha K,
Biswas J. Nm23 expression in retinoblastoma. Ocul Immunol
Inflamm  2004;12:127-135

25 Zhao H, Jhanwar-Uniyal M, Datta PK, Yemul S, Ho L, Khitrov
G, Kupershmidt I, Pasinetti GM, Ray T, Athwal RS, Achary
MP. Expression profile of genes associated with antimetastatic
gene:nm23-mediated metastasis inhibition in breast carcinoma
cells. Int J Cancer  2004;109:65-70

26 Chen JQ, Zhan WH, He YL, Peng JS, Wang JP, Cai SR, Ma JP.
Expression of heparanase gene, CD44v6, MMP-7 and nm23
protein and their relationship with the invasion and metastasis

of gastric carcinomas. World J Gastroenterol  2004;10:776-782
27 Bertucci F, Salas S, Eysteries S, Nasser V, Finetti P, Ginestier

C, Charafe-Jauffret E, Loriod B, Bachelart L, Montfort J,
Victorero G, Viret F, Ollendorff V, Fert V, Giovaninni M,
Delpero JR, Nguyen C, Viens P, Monges G, Birnbaum D,
Houlgatte R. Gene expression profiling of colon cancer by
DNA microarrays and correlation with histoclinical
parameters. Oncogene  2004;23:1377-1391

28 Wang LS, Chow KC, Wu YC, Lin TY, Li WY. Inverse expres-
sion of dihydrodiol dehydrogenase and glutathione-S-trans-
ferase in patients with esophageal squamous cell carcinoma.
Int J Cancer  2004;111:246-251

29 Wang LS, Chow KC, Lien YC, Kuo KT, Li WY. Prognostic
significance of nm23-H1 expression in esophageal squamous
cell carcinoma. Eur J Cardiothorac Surg  2004;26:419-424

30 Nanashima A, Yano H, Yamaguchi H, Tanaka K, Shibasaki S,
Sumida Y, Sawai T, Shindou H, Nakagoe T. Immunohis-
tochemical analysis of tumor biological factors in hepatocellular
carcinoma:relationship to clinicopathological factors and prog-
nosis after hepatic resection. J Gastroenterol  2004;39:148-154

31 Liu F, Zhang Y, Zhang XY, Chen HL. Transfection of the nm23-
H1 gene into human hepatocarcinoma cell line inhibits the ex-
pression of sialyl Lewis X, alpha1, 3 fucosyltransferase VII, and
metastatic potential. J Cancer Res Clin Oncol  2002;128:189-196

                                                         747

• •

(1) ; (2) ; (3) ; (4) 

.

( 1 ) 8 0 0 ( ) :  

E-mail ; (2) .

1277   ( : 430022) : 027-85726381; 2 100  

( : 430064) : 027-87893467.

2005-07-30

. :http://hubeiyiyuan.go.nease.net.


