
��������  � 20� � 14�  2016	04	01
� 

Chinese Journal of Tissue Engineering Research  April 1, 2016  Vol.20, No.14 

 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

2033 

������

www.CRTER.org 

������1982���

�	
��
��2008

�	���������

�����������

�� !"#$"�%

&'() 

 

*+,-./01��2

���	3
45�6�

� !"���	
	3


  473000 

 

�����:R394.2 

���	
:A 

����:2095-4344 

(2016)14-02033-07 

�����2016-02-16 

http://WWW.crter.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�

��

�

����������	
����
�������� 

�

��

�

���������	
���
����(��������	
��
�������  473000) 

 

��������������	
���
����. ������������������� ��!"#[J].$%&'

()*+�2016�20(14):2033-2039. 

DOI: 10.3969/j.issn.2095-4344.2016.14.008      ORCID: 0000-0002-8672-7109(���) 

 

����	
� 

 

 

   

 

 

 

 

 

 

 

 

 

  

 

���
� 

������������ IgG� Fc���������� !� IgG"#�$%��&�"#'�

��(� IgG� Fc"#�)*+,-./�01��23�45���6 

�����789:;<=>?�@ABCD���,E��F�GH6��IH���JGKL��

�IHK�MNOP�QR�*�EPQR�STUMVWAB�X.Y�Z[U\C]^_�S`K

�abcNd,�e%�Mfgh�*�8ijkl!mn<=*EPop�MfGHQR6 

 

�� 

���q_,�rs��tursvwxyz8vw{|}~�E������M���^_�D��

��6 

�������B����$%����B��������IH���6 

���q_�������� ¡¢£¤¥������¦[§��¨3YCD3©ª«¬�­®¯�°

��±3 2����²³´µ�©¶·��¸m��B����$%��6¹º 1»������8 2

¯��¼¯©½tu������ �¾¿¯¹��B����$%��������À� �� 

48 h Á_ÂÃ��ÄÅÆ������IHÇÈ�RT-PCR ­ Western blot ÅÆIH ÉAB

caspase-3 mRNA�Ê°��Z6 

������Ë�¼¯������IHÌÍÎÏÐ��B����$%��¯(P < 0.05)6Ñ¾¿¯

�ÒIH ÉAB caspase-3 mRNA­Ê°�ZÍÎÓÐ�¼¯(P < 0.05)6Ô¾¿"Õ�����B

����$%��Ö�ÍÒt������IH�`ÍÎ(\�����ÒIH ÉAB caspase-3 

mRNA­Ê°��Z×Ø6 

�� � 

 ��,-. ��,�� ��,��,����,��"#,caspase-3  

!� � 

�-.,-. ��,����������,��"#,&'() 

 

 

 

 

����������	
����
��������

����������

	
��
����� 

Transwell

���� 

���������

������ 

RT-PCR��� caspase-3 

mRNA��� 

Western blot ���

caspase-3����� 

� ! 

����	


��
�

�"#$%

&����

���� 



 

�����. ���	
��
�����	����������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

2034 

www.CRTER.org 

Shan Hai-xia, Master, 

Attending physician, 

Department of Infectious 

Diseases, Nanyang 

Central Hospital, Nanyang 

473000, Henan Province, 

China 

 

Corresponding author: 

Zhai Yu-feng, Chief 

physician, Department of 

Infectious Diseases, 

Nanyang Central Hospital, 

Nanyang 473000, Henan 

Province, China 

 

Cytobine-induced killer cells promote apoptosis of human liver cancer stem cells  

 

Shan Hai-xia, Fan Chong-gui, Huo Li-ya, Zhang Huai-hong, Zhai Yu-feng (Department of Infectious 

Diseases, Nanyang Central Hospital, Nanyang 473000, Henan Province, China) 

 

Abstract 

BACKGROUND: Immunotherapy with autologous immune cells has been developed as a major adjuvant 

therapy for malignant tumors, but its mechanism of action has not been elucidated. 

OBJECTIVE: To investigate the relationship between cytokine-induced killer cell secretion and apoptosis 

in human liver cancer stem cells. 

METHODS: Human liver cancer stem cells, HepG2 cells, were isolated and enriched using serum-free 

suspension method. The peripheral blood mononuclear cells from patients with liver cancer were induced 

by γ-interferon, CD3 monoclonal antibody and recombinant human interleukin-2 to form killer cells. 

Passage 1 liver cancer stem cells were divided into control group (culture alone) and experimental group 

(co-culture of cytokines-induced killer cells and human liver cancer stem cells). At 48 hours after culture, 

apoptosis in human liver cancer stem cells was detected using flow cytometry, and expression of 

caspase-3 mRNA and protein was detected using RT-PCR and western blot, respectively. 

RESULTS AND CONCLUSION: The apoptotic rate in the control group was significantly lower than that in 

the experimental group (P < 0.05). The expressions of caspase-3 at mRNA and protein levels were both 

higher in the experimental group than the control group (P < 0.05). Experimental findings show that 

cytokines-induced killer cells can significantly promote apoptosis in human liver cancer stem cells, and 

up-regulate the caspase-3 mRNA and protein expressions dramatically.  

Subject headings: Liver Neoplasms; Neoplastic Stem Cells; Cytokine-Induced Killer Cells; Apoptosis; 

Tissue Engineering 
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Table 1  Primer sequences of different genes 
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5’-AAC GGA TTT GGT 

CGT ATT G-3’ 

5’-TGG CAT TGA GAC 

AGA CAG-3’ 

5’-CTT CTG GGT GGC 

AGT GAT-3’ 

5’-AAA GTA GCG TCA 

AAG GAA-3’ 
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Figure 1  Cultivation and identification of human liver cancer stem cells 
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Figure 2  Cytokine-induced killer cell culture and morphology 
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Table 2  Absorbance values of human liver cancer stem 

cells in the two groups at different time of culture 

�� 1 d 3 d 5 d 7 d 
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0.64±0.05 
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0.87±0.03 

2.49±0.23 

1.12±0.04 

 P < 0.05 < 0.05 < 0.05 < 0.05 
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Figure 3  Absorbance values of human liver cancer stem cells 

in the two groups at different time of culture 
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