
 

�������� 2014 	 11 
� 31 �� 11                     

Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11      �1333� 

1�$pSTºÃ Fe

3+

XÈ	3I0«QR�

y� Ga

3+

�SÄÅd�$pX�©u�I0«Q

RH¹�� qr.�Iæ� 

UPEC�IæÆÇ�;Á4�Èt�̈ ��D

�E�É�£ú�ºÊË�FG� eW·<�

Ì�w;Ã/ÍÀ�UPECST�Q¦ÉÎI�£

3\¥%/;Ï�0ÐÐÎÑ��4�C�Ò§

;Á4�$p�8Ó¹�ÒÓ���S�Q¸¹

UPECe;�ÔÈMNf�OP�X qrI0`

�^_�ÕYÒÓ�@<�·ÌHSTZ�f©

��f�Ö�yÆ�wx×f�Ø¢Ù¯ÚÛ

500 mg �rÏ�3�g0-�Å����Üq�

-�

[8]

�$p��wx»PÒÓ������O�

jP�Kê�ÝÞßcf�g0qrI0`��

à�áV§��%-���âÅ�·ã\?WÒ

Ó��Å�<�f�Ö�Íä�WC�å�@

I0Ñ�H(æ&X�Yo)��¤ç\¸è.��

´n,'(�ÒÓ�z�QãäéÛ,g0Y�

ê(FDA)ëÙPWuìÅí3î����,�Mï

"

[7]

��wxC�ðW�ñ���jPòó� 

REFERENCES 

[1] ZHAO L, GAO S, HUAN H, et al. Comparison of virulence 

factors and expression of specific genes between 

uropathogenic Escherichia coli and avian pathogenic E. coli in 

a murine urinary tract infection model and a chicken challenge 

model [J]. Microbiology, 2009, 155(Pt 5): 1634-1644. 

[2] PEETERS E, NELIS H J, COENYE T. Resistance of 

planktonic and biofilm-grown Burkholderia cepacia complex 

isolates to the transition metal gallium [J]. J Antimicrob 

Chemother, 2008, 61(5): 1062-1065. 

[3] ZHU Y Y. Inhibition of Staphylococcus epidermidis biofilm 

by a combination of gallium nitrate and vancomycin [J]. Mili 

Med J South Chin(������), 2009, 11(6): 499-501. 

[4] GE X, WANG H, ZHANG X L, et al. Effects of two culture 

media on the growth of biofilm formed by uropathogenic 

Escherichia coli [J]. Chin J Infect Chemother(������

���), 2011, 11(3): 195-198. 

[5] WU Y X, GE X, JIN Y, et al. Correlation between biofilm 

forming ability and antimicrobial resistance of uropathogenic 

Escherichia coli [J]. Chin J Infect Control(�������

�), 2011, 10(6): 405-408. 

[6] RASMUSSEN T B, SKINDERSOE M E, BJARNSHOLT T, 

et al. Identity and effects of quorum-sensing inhibitors 

produced by Penicillium species [J]. Microbiology, 2005, 

151(5): 1325-1340. 

[7] KANEKO Y, THOENDEL M, OLAKANMI O, et al. The 

transition metal gallium disrupts Pseudomonas aeruginosa 

iron metabolism and has antimicrobial and antibiofilm activity 

[J]. J Clin Invest, 2007, 117(4): 877-888. 

[8] BALDONI D, STEINHUBER A, ZIMMERLI W, et al. In 

vitro activity of gallium maltolate against Staphylococci in 

logarithmic, stationary, and biofilm growth phases: 

comparison of conventional and calorimetric susceptibility 

testing methods [J]. Antimicrob Agents Chemother, 2010, 

54(1): 157-163. 

89:;22014-02-05

 

 

 

�?�����miR-21��������K562/IM+,�����
 

  
���(<=>?@A��BCD�<=A��BC <= 312000) 

 

�����  ��������	
�� K562 ��(K562/IM)�������������������  ��

MTT� !����" K562/IM��#$%�����&'()�*+���,-��	
��" K562/IM� !�

#$%�./012��345�6789��:;��0<=>?@A PCRBWestern blot�45����" miR-21

B Bcl-2CDEFGHIJ0��� microRNA�KL3�MN miR-21���#$%�B Bcl-2 CDEFOP��

	  ()�*+(25 µmol·L

−1

)���QRS#T K562/IM �����	
UV���Q#T��	
89��:;

���W K562/IM��HX:;YZ 6.3%[\] 23.6%(P<0.05)0�����^�miR-21B Bcl-2CDGHRS_`0

miR-21%�a�K K562/IM��^�bRS_` Bcl-2EF�[\ K562/IM�����	
UV���
  ���b

#T K562/IM�����	
UV���89�:;������bQcde miR-21EFGHf%�ghi Bcl-2 C

DEFjk� 

������0miR-210��	
0K562��0��0lmUV� 

������R285.5       ������A       �����1007-7693(2014)11-1333-05 

DOI: 10.13748/j.cnki.issn1007-7693.2014.11.009 

                              

�����EFG�H�IJK�    Tel: (0575)88228646    E-mail: sxdjw888@163.com 



 

�1334�      Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11                    

�������� 2014	 11
� 31�� 11

 

Curcumin Enhance the Sensitivity of Imatinib by Decreasing MicroRNA-21 Expression in K562/IM Cells 

 

DING Jiewei(Shaoxing People’s Hospital, Shaoxing Hospital of Zhejiang University, Shaoxing 312000, China) 

 

ABSTRACT: OBJECTIVE  To investigate the reversal effect of curcumin on drug resistance in imatinib-resistant K562 

(K562/IM) cells and explore the possible mechanism. METHODS  The K562/IM cells were treated with curcumin at 

non-toxicity concentration alone or combined with imatinib, respectively. Cell viability was measured by MTT assays. The 

apoptosis of cells were detected by Annexin V/PI method. The expression of microRNA-21 was measured by fluorescence 

quantitative polymerase chain reaction. Bcl-2 protein level was measured by Western blot. After transfected with microRNA-21 

mimic and inhibitor, the sensitivity of imatinib and Bcl-2 protein level on K562/IM cell were analyzed. RESULTS  Curcumin at 

non-toxicity concentration (25 µmol·L

−1

) could significantly enhance the sensitivity of K562/IM cells to imatinib and promoted 

the imatinib-induced cell apoptosis. The apoptosis rate of K562/IM cells were increased from 6.3% to 23.6% after the combined 

use of curcumin and imatinib (P<0.05). Levels of microRNA-21 and Bcl-2 were significantly decreased after curcumin treatment. 

Meanwhile, after transfected with microRNA-21 inhibitor, a significant down-regulation of Bcl-2 protein and a significant 

up-regulation of sensitivity to imatinib were noted on K562/IM cells. CONCLUSION  Curcumin could significantly enhance 

the sensitivity of K562/IM cells to imatinib and induce the cell apoptosis, these effects may be attribute to the down-regulation 

effect of curcumin on microRNA-21 and Bcl-2 expression. 

KEY WORDS: curcumin; microRNA-21; imatinib; K562 cells; drug resistance; chemotherapy sensitivity 
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Fig. 1  The anti-proliferation effect of curcumin on K562 

and K562/IM cells 

A−K562/IM cells were resistant to imatinib; B−anti-proliferation effect 

of curcumin on K562 cells; C−anti-proliferation effect of curcumin on 

K562/IM cells; D−reversal effect of curcumin(25 µmol·L

−1

) on imatinib 

resistance in K562/IM cells. 
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A−K562 cells transfected with miR-21 mimic; B−K562/IM cells 

transfected with miR-21 inhibitor. 
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