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ABSTRACT: OBJECTIVE  To determine the effect of exogenous phosphocreatine(PCr) with different concentration on 

natrium (I

Na

) current in guinea pig ischemic ventricular myocytes and to explore the antiarrhythmia mechanism in the treatment 

of ischemic heart disease. METHODS  Ventricular myocytes were isolated enzymatically from left ventricular of guinea pig. 

Peak I

Na 

current was recorded using patch clamp techniques in the whole-cell configuration when myocytes had been superfused 

with normal Tyrode solution, simple ischemic solution, ischemic solution containing PCr with different concentration of 5, 10, 20, 

30 mmol·L

−1 

for 10 minutes respectively. RESULTS  Compared with simple simulated ischemic solution, peak I

Na

 current and 

current density of ischemic solution containing PCr of 5, 10, 20, 30 mmol·L

−1 

significantly improved(P<0.05). There was 

statistical significance among ischemic solution containing PCr of 10 and 5, 20, 30 mmol·L

−1

 (P<0.05). CONCLUSION  PCr 

can reverse the inhibition of I

Na 

current under ischemic condition, which can be the mechanism responsible for arrhythmia 

prevention in ischemia heart disease. PCr at concentration of 0−10 mmol·L

−1 

exerts significant dose-effect relationship. 

KEY WORDS: phosphocreatine; natrium current; ischemia; patch clamp 
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1.1  }~5��  

700A������(�� Axonpatch)�MP-285

��~�����(�� Sutter Instrument)�P-97

����)�&�(�� Sutter Instrument)? 

��� E(Merk ��)����Q�����

����Q (Taurine)�HEPES�CaCl

2

�CsCl�

L-glutamic acid�Choline-Cl�Na

2

-ATP R Sigma 

��7¡�PCr(p�¢£¤��)�v¥�� R

¦§¨? 

©ª«&~¬�®~¯CaCl

2 

1.8 mmo·L

−1

�

NaCl 116 mmo·L

−1

�KCl 5.4 mmo·L

−1

�NaHCO

3

 

15 mmo·L

−1

� NaH

2

PO

4

 1.4 mmo·L

−1

� MgSO

4 

1 mmo·L

−1

�Glucose 15 mmo·L

−1

�Taurine 30 mmo·L

−1

�

HCl ° pH ± 7.4?�²³®~¯´~µ¶

CaCl

2

? KB � ·¸~¯ KOH 90 mmo·L

−1

�

L-glutamic acid 70 mmo·L

−1

�Taurine 20 mmo·L

−1

�

KCl 30 mmo·L

−1

�KH

2

PO

4

 10 mmo·L

−1

�HEPES 

10 mmo·L

−1

�Glucose 10 mmo·L

−1

�EGTA 0.5 mmo·L

−1

�

KOH° pH± 7.3?�¹º	���)�~ C̄sCl 

120 mmo·L

−1

� EGTA 11 mmo·L

−1

� HEPES 

10 mmo·L

−1

�Na

2

-ATP 5 mmo·L

−1

�MgCl

2
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−1

�

CaCl

2
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−1
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−1

� CsOH

° pH »± 7.3?�¹º	���)N~¯NaCl 
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−1

� Choline-Cl 100 mmo·L

−1
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5.4 mmo·L

−1

�MgCl

2

 1.0 mmo·L

−1

�CaCl

2

 0.1 mmo·L

−1

�

HEPES 10 mmo·L

-1
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−1

�NaHPO

4

 

0.33 mmo·L

−1

�\ NaOH¼ pH»°± 7.3?�½¾

��~¯NaCl 123 mmo·L

−1

�KCl 10 mmo·L

−1

�

NaH

2

PO

4
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−1

�MgSO

4 

0.5 mmo·L

−1

�CaCl

2

 

2.7 mmo·L

−1

�NaOH° pH»" 6.8? 

1.2  rs������¦H   

30 ¿ÀÁ�Ârs�ÃÄµÅ�¬ÆÇ(310È

45)g�ÉÊ�ËÌÍÎ�WÏ�ÐÑ�go�WÒ

ÓfÔ S̄CXK(Õ)2006-0009?¼rsÖ×�ØÙ�

Ú*ÛÜ�^Ý] 4 �²³®~Ï��(��
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2

î5%CO

2
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−1

��� E�0.5 
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−1
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−1 
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2
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¼�^ÛE�ú��û�¼���úüÝ]�@
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~�	 5
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[2]

�ª�����¹º?¼

������5���������ÔÞ���
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�ª��'��'��%>1 GΩ�()���ô*

+�,�Þ�)-.�%�����¹º? 

1.4  I
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�¹º��   

¼¦H�/0rs�����1�¦R 6á¯

®~�½¾��~(23��~)���~+5�10�
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2
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2
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2
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2
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�5�)Bß;ô6<��=»>?�R@
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Na

�¹º��¯����C<E�í
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�F!�)B±+60 mV�����éG 60 ms?

í�B+»R�HI�'[�����RJH

I, KLÜ I
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B+[(1 734.3È211.8)PA�(23.7È3.0)PA/PF]5´

~æá[(8 360.8È628.4)PA�(119.4È8.9)PA/PF]

'R#$,2(P<0.05)? 

2.3  µg4+PCrq��rs����� I

Na

�

�FG 

1��~Ï PCr 4+�e¶�I

Na

9�5�

B+Fhe¶?5½¾��~á'R�5�10�

20�30 mmol·L

−1

4+ PCr���~á I

Na

9�B

+#$e¶?� 0~10 mmol·L

−1

�e¶Y+i��

PCr4+R 0�5�10 mmol·L

−1

 3j9�Þ�

B+=TULV�zpW (P<0.05)?4+

>10 mmol·L

−1

ô I

Na

9�Þ�B+k/Ll

12?105 20�30 mmol·L

−1

6�=TULV�z

pW(P<0.05)�ßmn> 1óo 1? 

� 1  ������� I

Na

�	�
	���(n=8, 

sx ± ) 

Tab 1  Peak I

Na 

current and current density of different 

solution(n=8, 

sx ± ) 

����(���) I

Na

�	�/PA 

I

Na

�	�
�/ 

PA/PF 

�� 8 360.8±628.4 119.4±8.9 

��� 1 734.3±211.8 23.7±3.0 

���+5 mmol·L

−1

 PCr 3 523.5±384.2

1)2)

 52.4±5.6

1)2)

 

���+10 mmol·L

−1

 PCr 5 803.7±433.5

1)

 83.2±6.4

1)

 

���+20 mmol·L

−1

 PCr 5 112.4±461.7

1)2)

 72.8±6.6

1)2)

 

���+30 mmol·L

−1

 PCr 4 835.4±396.4

1)2)

 68.5±5.7

1)2)

 

����������

1)

P<0.05�����+10 mmol·L

−1

 PCr����

2)

P<0.05 

Note: Compared with simple ischemic solution group, 

1)

P<0.05; 

compared with ischemic solution+10 mmol·L

−1

 PCr group,

 2)

P<0.05 
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Fig 2  The effect of different superfusion solutions on 

current-voltage relationship of I
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+

$�12��Xhr
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!%&�|}X
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[3]
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� ��� ATPöÇ12�ADPFh�����

R��é ATP4+�ADP5 PCr
] Lommank
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CÊB�'M��� �j�Ò�i�ßmr
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[4]

�PCrr ATP��¸

ó���´�
]�PCr���Sg`���hÇ

����}���� *"NOK PCr re¶�

�� ATPöÇ�L���? 

Conway�

 [5]

<`

14

C�

97

PI¹� PCrXí�

������� �����ZhPQBÒW

Ï��� �¡��h¢e:?
] Lomman k

[ PCrXí�RVWx�£����ATP�Ò��

¤3���¥¦§¨��Xhrv£� I

Na

©ª�

�&?nde~�"�½¾��~Ï¶�µg4

+� PCrô���� I

Na

9�Þ�B+ Le

¶�Perepech�

[6]

<`�jK��«¬ 6 h6�

® PCr ¯°�±jK�« PCr «Ò}²¯°S

/¨}² h#$,2�=>4�<8?Ð? PCr

q��ô I

Na


��©ªULTU�\? 

PCr ³m/¨�RVW£� ATP Ò�´µ¶

ÇS��/nde�\� 4 ¡4+·µh¸¹�

@µ¶�º» PCr 
]VWíNv¥�&£��

ATP�Ò�?Xh5 PCr%& 5’-¼½Q��·¾

����¿À�¼½QÁLM

[7]

?nde<` PCr

�4+�Â5 I

Na

9�B+�e¶_xN'M�

� 0~10 mmol·L

−1

 �14+e¶ I

Na

�B+Ú

*e¶�� 10 mmol·L

−1

 Ã"9»�ÄGe¶4

+ôk/Ü`�+E1�Å 20�30 mmol·L

−1

5

10 mmol·L

−1

'R=TULV�zpW�Æ#Z4

+ PCrq I

Na


��UL ��%&�\?�ß

mÐ?� 0~10 mmol·L

−1

DÇ�PCrhÈFh<É

VWíÞÊËÌ¼½QÁ�·¾�\�0���

ATP ��B*+¶s�./ÍÊQÏ��,i�

���N	óÎ��Ï�íÞ©ª Na

+

-K

+

ÐÑh�

�@�[k[� I

Na

�B+�e¶�_`#$�

Ç�MÒ?PCr� 10 mmol·L

−1

X"¦<ÉVWí

Þ·¾¼½QÁ��\�g 
]Ó�B�[0

��� I

Na


�ÔÕ ATPÒ�Ã"D

[8]

?e¶4

+�µh0��� ATP öÇ� !e¶�k/q

I

Na

Lx�%&�\?�5Ö`bcdefg

10 mmol·L

−1 

PCr ri×4+' Ø

[9]

?Robbision

�

[10]

íÞ Pastoris �

[11]

�Chambers �

[12]

�Ùkd

eÏ<`�NÚÛjÜÝ~Ï® 10 mmol·L

−1
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,2��&Xh5 PCr nÞq I

Na
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−1
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Preparation of Quercetin-Al( �
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� ) Complex Molecularly Imprinted Polymer and Its Binding 

Characteristics 
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ABSTRACT: OBJECTIVE  To prepare molecularly imprinting polymer (MIP) of quercetin-Al(� ) complex by using 

molecular imprinting technique(MIT), and study its binding characteristics. METHODS  Using Al(�)-quercetin complex as 
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