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Prepare Esculetin and Study the Effect of Esculetin on Proliferation of Human Heptocellular Carcinoma 
Cell Line SMMC-7721 in Vitro 
 
WANG Jinga, WANG Hongxinb, LI Hongyua*, WU Guoqiangb(a.Faculty of Pharmacy, b.Department of New Drug 

Research, Liaoning Medical University, Jinzhou 121001, China) 
 
ABATRACT: OBJECTIVE  To prepare Esculetin and study the effect of Esculetin on proliferation of SMMC-7721 cell. 
METHODS  Esculetin was isolated by polyamide chromatography. Esculetin was identified by TLC. The content of esculetin 
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was tested by HPLC. MTT assay was adopted to evaluate cell proliferation. Distribution of cell cycle and apoptotic cell death 
were analyzed by flow cytometry. RESULTS  The purity of Esculetin was 95% which was tested by HPLC. MTT assay 

showed that the inhibitory concentration 50% (IC50) of Esculetin was 2.24 mmol�L-1. Esculetin strongly inhibited growth of 

SMMC-7721 cell with dose-time dependent relationship. The result of FCM showed that G2/M phrase decreased and S phrase 
increased in SMMC-7721 cells with significant difference (P<0.05). CONCLUSION  Esculetin could inhibit SMMC-7721 cell 
proliferation, disturbe the cell cycle progression and induce apoptosis. 
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´µ¶*·(��¸¹ºµ�»¼/0�)��

½�¾«¬¿(Sheldon Manufacturing IncUSA)�
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Tab 1  Effects of different concentration of Esculetin on the Value A and IR of SMMC-7721 in different time 
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4.48 

2.24 

1.12 

0.56 

0.28 

0.77 

0.791�0.05 

0.395�0.002) 

0.467�0.012) 

0.538�0.011) 

0.712�0.01 

0.751�0.01 

0.585�0.021) 

0 

50 

41 

32 

10 

7 

26 

0.825�0.03 

0.297�0.012) 

0.404�0.012) 

0.503�0.011) 

0.594�0.011) 

0.709�0.01 

0.544�0.011) 

0 

73 

51 

39 

28 

14 

34 

0.957�0.01 

0.067�0.002) 

0.230�0.012) 

0.335�0.011) 

0.574�0.021) 

0.766�0.011) 

0.392�0.011) 

0 

93 

76 

65 

40 

20 

59 
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1)P�0.05�2)P�0.01 

Note�Compared with control group�1)P�0.05�2)P�0.01 
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Tab 2  Effects of Esculetin on the cell cycle of SMMC-7721(%) 

�  � G0/G1 S G2/M 

���	� 47.930�0.03 4.740�0.02 47.330�0.04 

5-Fu 0.77 mmol�L-1 45.390�0.07 8.590�0.05 46.020�0.09 


��
 1.12 mmol�L-1 45.238�0.23 8.660�0.05 46.090�0.15 


��
 2.24 mmol�L-1 45.500�0.52 19.490�0.062) 35.010�0.491) 


��
 4.48 mmol�L-1 49.587�0.02 22.210�0.422) 28.342�0.261) 

����	����

1)P�0.05�2)P�0.01 

Note�Compared with control group�1)P�0.05�2)P�0.01 
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� 3  ����� SMMC-7721��	

Annexln-V�� 

Tab 3  Effects of Esculetin on the apoptosis of SMMC-7721 
with Annexln-V analysis 

�   � ���/% 

���	� 1.02�0.014 

5-Fu 0.77 mmol�L-1 10.885�0.1231) 


��
 1.12 mmol�L-1 10.883�0.0971) 


��
 2.24 mmol�L-1 18.662�0.0871) 


��
 4.48 mmol�L-1 27.193�0.0161) 

����	����

1)P�0.01 

Note�Compared with control group�1)P�0.01  

 

4  �� 

Chia-yihchu �[3]
�������	
��


����������������	����


�� HL-60 ����� !�"#�����	

����
�� U937 �����$��%&�

G1 &�'(�����%&)
 Noguchi �[4,9]

��*���	
��+,-��������

��./012*3456� 786�9:��

��;	 C<=>?@AB�CD caspass-9EF

���.GH�IJK(L�MNO PQ���

	R caspass-3 �ST�U�VWXC caspass-3�

�Y���� ���	�� 9 hZ��[ BCL-2

)
��\]^_ 58%����	�� 24 hZ�

`abcdefghijk(ADP-ribose)  

l"#mn������	
�o-����

p������MTT qrst'(L�t'IJ

���	
o-����u���� mnpv�

wx(L��yz���	IJ��y�o-��

�{C|}~���9(L���MNO,��



������p��  

 �����45������� ����

VW��K��������s��������

�F 45¡� ¢O45�£¤�u����u

%&��¥��

[10]
 ¦§��¨R��%&��

@���©ª�H�«J¬�­®J¯�°®O±

�²³ R´µ¶·����s�¸¹º¨ »�

¦§��¼
��%&�½¸¹������	�

¾¿Ào-����%&���Á½�Y��Â S 

&�Ã´�y�G2/M &�Ã´]^�[��ÄÅ

$ S&�.GÆ��MNO�ÇÈÉ�� S�� 

ÊË�YÌtÍ�Î G2/M&�¶ÏY5���?

Q�u�Ð��

[11]
 ���DNAÂ S&�½ÑÒ�

Ó��É���ÊË$S&�YÔT��$DNA �

Õ³�y�Ö$×ØÙÚ�Û�ÜÝ�<Þßà�

��áâKãÍ

[12]
 �ä���	H���o-

��������åÌ3o-COz��6�æ�

ç�è0��  
 
REFERENCES 
 

[1] WEI X L�YANG C H�LIANG J Y.  Constituents of the barks 

of Fraxinus chinensis Roxb [J]. Chin J Nat Med(�����

�), 2005, 3(4)�228-230. 

[2] JIANG G X�YANG Y P.The progess of the barks of Fraxinus [J]. 

World Phytomedicines�2007, 22(3)�108-111. 

[3] CHU C Y,TSAI Y Y, WANG C J, et al. Induction of apoptosis by 

esculetin in human leukemia cells [J]. Eur J Pharmacol, 2001, 416: 

25-32. 

[4] WANG C J, HSIEH Y J, CHU C Y, et al. Inhibition of cell cycle 

propression in human leukemia HL-60 cells by esculetin [J]. 

Cancer Lett, 2002, 183: 163-168. 

[5] ZHANG F H, LI C, TIAN Q X. Quantitative determination of 

esculetine in dinglian tablets by RP-HPLC [J]. J Chin Pharm(��

��), 2007, 18(3): 2602. 

[6] SITU Z Q�WU J Z�Cell culture(� !"#$) [M]. Xian: Xian 

Science and Technology Press, 2004: 26-38. 

[7] HUANGFU C S, MA Y C, FANG N. Effects of matrine on cell 

cycle and apoptosis of liver cancer SMMC-7721 cell line [J]. J 

Henan Univ: Med Sci (%&'(()�*(+(,)�2007�26(3)�

17-19. 

[8] CHAU R M W, CHAN S S W, LI M F, et al. Cell cycle and 

apoptosis[J]�Prog Physiol Sci (-.+(/0)�l996�27(4)�319� 

[9] NOGUCHI M, EARASHI M, MINAMI M, et al. Effects of 

piroxicam and esculetin on the MDA-MB-231 human breast cancer 

cell line [J]. Prostaglandins Leukot Essent Fatty Acids, 1995, 53: 

325-329. 

[10] HARADA K, BANDO T, YOSHIDA H�et a1�Characteristics of 

antitumour activity of cepharanthin against a human 

adenosquamous cellcarcinoma cell line [J]�Oral Oncol, 2001�

37(8)�643-651� 

[11] REN M J, ZUO G Q. Effect of silibinin on proliferation of human 

heptocellular carcinoma cell line SMMC-7721 in vitro [J]. J Mod 

Oncol (1234*(), 2007,15(9): 1229-1231. 

[12] ZHANG C�LI B�HUANG X Q�et al. Inhibition of Melittin on 

Proliferation of Hepatocellular Carcinoma Cell Line BEL-7402 [J]. 

J Zhejiang Univ Tradit Chin Med (56�*�'(()), 2007, 

31 (5): 560-564. 

789:�2008-08-20

 
 
 
 


	414_ok_prn_p0007
	414_ok_prn_p0008
	414_ok_prn_p0009
	414_ok_prn_p0010

