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To investigate the effect of magnesium cantharidate on hepatocellular carcinoma SMMC-7721 cells
1. The sulforhodamine B(SRB) assay was

Abstract [Objectives]
and subcutaneous SMMC-7721 transplantation tumors in nude mice. [Methods]

employed to evaluate the effect of magnesium cantharidate on the inhibition of hepatocellular carcinoma cells in vitro. 2. Flow
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cytometry FCM was used to measure the effect of magnesium cantharidate on cell-cycle arrest and cell apoptosis of
hepatocellular carcinoma cells. 3. Hoechst 33342 staining was used to observe the effect of magnesium cantharidate on
morphological changes in hepatocellular carcinoma cells. 4. Transmission electron microscopy (TEM) was used to observe the
effect of magnesium cantharidate on the ultra-structure of hepatocellular carcinoma cells. 5. A model system using
subcutaneous transplantation tumors composed of hepatocellular carcinoma cells was set up in nude mice. The experimental
group was injected with magnesium cantharidate (6.26><10” mmol) around the tumor and the control group was given the
same volume of sterile saline. The inhibition rates of the tumor in the two groups were calculated and compared. 6. Apoptosis
in the experimental group was observed with the TUNEL staining method. [Results] 1. The results show that magnesium
cantharidate had an obvious inhibitory effect on the proliferation of hepatocellular carcinoma cells, and that this increased
gradually with dosage. The IC50 value was 1.79 umol/L.2.FCM at which point the cell-cycle of SMMC-7721 changed. The
ratio of cultured cells declined in the G¢/G; phase, whereas cells increased dramatically in the G,/M phase. The cell-cycle
arrested in the Go/M phase. Cell apoptosis increased gradually with concentration of magnesium cantharidate. 3. Hoechst
33342 staining showed that hepatocellular carcinoma cells displayed morphological features typical of apoptotic cells. 4. TEM
revealed nuclear abnormities, including concentrations of chromatin on the nuclear edge and the formation of apoptotic bodies.
5. The volume and weight of tumors in the magnesium cantharidate group was significantly lower than in the sterile
saline control group (P <0.05) and the inhibition rate was 49%. 6. The TUNEL assay indicated that the apoptosis rate in
the magnesium cantharidate group was significantly higher than in the sterile saline group X2:92.6O9, P=0.000
[Conclusion] Magnesium cantharidate can inhibit the proliferation of SMMC-7721 hepatocellular carcinoma cells both in
vitro and in vivo, and induce the apoptosis of cancer cells. Apoptosis may be associated with the arrest of cell division.

Key words magnesium cantharidate, hepatocellular carcinoma cells SMMC-7721. nude mice, anti-tumor; cell apoptosis
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Fig. 1 Effect of magnesium cantharidate on the DNA content of hepatocellular carcinoma cells SMMC-7721
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Fig.2 The SMMC-7721 cells apoptosis induced by magnesium cantharidate at different concentrations with flow
cytometry
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A. The blank control group; B. Experimental group (0.90 umol /L ; C. Experimental group (1.79 pmol /L
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A. The blank control group; B. Experimental group (0.90 umol /L); C. Experimental group (1.79umol /L).
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Fig. 4 The ultra-structural changes of magnesium cantharidate on hepatocellular carcinoma cells SMMC-7721
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A.The blank control group,  Nucleolus, Nuclear membrane; B.Experimental group (1.79 pmol /L) arrows show gathered chromatin

on the nuclear edge; C.Experimental group (1.79 pmol /L), arrows show apoptotic body (D Rough endoplasmic reticulum,
(@Chromatin.
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Fig. 8 Effect of magnesium cantharidate on the apoptosis of hepatocellular carcinoma cells SMMC-7721
subcutaneous transplatation tumor in nude mice
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A. Sterile saline group; B. Magnesium cantharidate group.



- 484 - Chinese Journal of Applied Entomology 52
SMMC-7721 TUNEL
SMMC-7721 Gy/M
2004
BEL-7402 G,/M
G,/M
G, M SELHk (References)
Heerdt BG, Houston MA, Mariadason JM, Augenlicht LH, 2000.
Heerdt et al. 2000 Dissociation of staurosporine-induced apoptosis from G2-M arrest
G-/M in SW620 human colonic carcinoma cells:inition of the apoptotic
2
cascade is associated with elevation of the mitochondrial
SMMC-7721
membrane potential(deltapsim). Cancer Res., 60(23): 6704—6713.
Gy/M
2 King KL, Cidlowski J, 1995.Cell cycle and apoptosis:common
SMMC-7721

King Cidlowski 1995

2004 1983

2A
Zhang et al. 2010
SMMC-7721 G2/M
Annexin V- FITC
SMMC-7721
SMMC-7721

pathways to life an death.Cell Biochem. 58(2): 175-180.

Li W, Xie L, Chen Z, Zhu Y, Sun YJ, Miao Y, Xu ZK, Han X,
2010.Cantharidin,a potent and selective PP2A inhibitor,induces
an oxidative stress-independent growth inhibition of pancreatic
cancer cells through GyM cell-cycle arrest and apoptosis.
Cancer Science,101: 1226—1233.

Vanicha V, Kanyawin K, 2006. Sulforhodamine B colorimetric assay
for cytotoxicity screening. Nature Protocols,1(3): 1112.

Zhang C, Peng Y, Wang F, Tan X, Liu N, Fan S, Wang D, Zhang L,
Liu D, Wang T, Wang S, Zhou Y, Su Y, Cheng T, Zhuang Z, Shi
C, 2010. A synthetic cantharidin analog for the enhancement of
doxorubicin suppression of stem cell-derived aggressive sarcoma.
Biomaterials, 31(36):9535-9543.

Gui YS, Cao XY, Chen J, 2004.Experimental study of human
hepatocellular carcinoma cells apoptosis induced with sodium
cantharidate in vitro.Medical Journal of Wuhan University, 25(5):
493-496. [ 2004.

( ) 25(5):
493-496.]

Li XF, Chen XS, Wang XM, Hou XH, 2007. Contents and existing
forms of cantharidin in Meloidae (Coleoptera). Acta
Entomologica Sinica, 50(7): 750-754. [

,2007.
, 50(7): 750-754.]

Li XF, Cao S, Lou FM, Yan R, Hou XH, Zhang H, Liu Y, 2013.
Inhibitory Effect of bound cantharidin extacted from meloids
Mpylabris cichorii on the proliferation of cell SGC-7901. Nat.
Prod. es. Dev., 25(7): 963-966. [ s s s s



SMMC-7721 - 485 -

, , , 2013.
SGC-7901
963-966.]

Li XF, Lou FM, Yan R, Hou XH, Zhang H, Liu Y, 2013. Inhibitory

, 25(7):

effect on human hepatoma QGY-7703 cell exposed to three kinds

of cantharidate. Chinse Journal of Gerontology, 33(3):
2049-2050. [ , 5 > ) , >
2013. QGY-7703

, 33(3): 2049-2050.]
Li XF, 2013. Magnesium cantharidate and its preparation
method:chinse, ZL201110149288.5.2013-04-17. [ ,2013..
, Z1201110149288.5.2013-
04-17.]
Liu Y, Hu SS, Lou FM, Zhu XT, Yan R, Hou XH, Li XF, 2013.

Inhibitory effect of magnesium cantharidate on proliferation of

lung adenocarcinoma. Lishizhen Medicine and Materia Medica

Research, 24(1): 26-28. [ s

, 2013.
,24(1):26-28.]

> > >

s s

Wang YS, 1983. Chinese herbal drug pharmacology and application.
Beijing: People's Medical Publishing House. 1113. [ s
1983. 1113.]

Yuan JP, Ling H, Zhang MX, Liu Y, He J, Su Q, 2004. Study of
gastric carcinoma MGC-803 cells apoptosis and cycle arrest
induced with dially disulfide. Chinese Pharmacological Bulletin,
20(3): 299-302. [ s R R R , s

MGC-803

, 20(3): 299-302.]

2004.



