
� � � 47 � � 19 � 2002 � 10 �

www.scichina.com 1489

��������	
��
����	

Ca2+�������

��� ���* ��	*

(��������	
���
����	
��������, �� 100080. * ���, E-mail: sunfangzhen@sina.com,
suehxy@sina.com)

�� ������, ��	
��
�����������������. �� !": #��

� 1-$ 2-
�%�&'
�()*+,����-./��01���23456&78. 9:, ;

<=>&'
�(?@A.�������-BCDEFG�, CHIJ<KLMNO�P%&'


�(QR�?@-B. ST
�()*UV, #WX��P%&'
�()*+YZ�[
��, 2

\]456&
���^_`a, bc!", �� 1-$ 2-
�%�
�(R�A.YZ���de8

��f-, : 4-$ 8-
�%
�(ghi� 2j 3k 4-
�%�
�(lmnop8a�q(r<R

�?@-B. bcs", &'
�(A.��
������-BC�����01�, C��&t

��, uv�JP%��&�twLMNO. ?xyP%��&?zt��-B{&'�|}LMR

�5~��.

��� ����� Ca2+���	 
��

��������	
��
�������

���(metaphase �, �� M�). ����, M��

��  !"#$%$��&'([Ca2+]i)()*+�

,-./0, �1%23(calcium oscillation)[1]. 4

5)67
89:;<�:=����, >?@[2,3]A

B@[4]AC[5]DEF[6]G. HI$�JKLMNOP

�QR-. "%$��&', STU��, VW�

��X�YZ[7]. [\]891�, %23�Y^_

`abcd. e5fgh1, ��ij�, ��k�

(l��Kmno, TUpk�Kmqr� G-st

LuvwTx, yezU{p|}x C(PLC), U{

� PLC~� 4,5-�|w��(PIP2)�^p�}���

(DAG)��|w��(InsP3), InsP3k "%����

 "!�(ER)�� InsP3�Kno, ��p ER"%$

����[8]; �e5fgh1, ���oij�, �

����"��pe5S�,�� , �Tp��"

%$���� [ 9 ] . ����Y)pe5=��)

6[10]: B@ 1-� 2-� ���X� ���]�	

��� , S����� Y^%$�-., VTU

��; � 4-� ���X� ���� ¡U{�

¢�X£b¤=45¥¦. §�, ¨���X� 1

©¤=4ª�U,? «���	��� Y^%$

�-.�_`\¬­? ®:¤=���%���¥

¦\¯°±X²��A��³K´�B�µ¶·¸?

4¹º»89¼bcd . ½¾¿ÀiÁ¨���X

� ����	��� Ca2+��U,�ÂÃ, Y

)Ä��� 1-� 2-� �X¤=�� Ca2+���¥

¦. 4S¥ÅÆ¨���X�45�� Ca2+���

¥¦ÁÇÈX²YZ¤=ÉÊËÌ.

1 �����

(Í) ÎÏ. ÐÑ��1½:��ÒÓÔÕÖ�
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�< 5 ~ 6�, �
M16[11]DÖ��, ; 37�, 5%CO2

�DÖ "DÖ, EFU{EYZGH. ¢�ÀÈ
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(M) #K 4-� �X� �oo K�åæ .

�OP hCG 
 53 ~ 54 h 34� 4-� �XI 0.3

mol/L�N��(0.3 mol/L�N�, 10 µmol/L CaCl2,

10 µmol/L MgCl2)< 3 ~ 5�, DO�TQRyP�o

�`(QREQ�7(R)). ûO�o
SåæS 4, 3

E 2 ?� �T���oX , �«�
� 6 ~ 7
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W]�yPMNVW. ^�VW;Ò�_yP. ¤K
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�1b� Ca2+�Mg2+� 0.3 mol/L�N�. �oQ�:

pqO(AC)1.2 ~ 1.5 V, rs�n1 5 ~ 8 s; fqO

(DC)1.4 kV/cm, tuv'1 70 µs, tu�� 2 �.

j�fqtumn��nnw1 1 s. O�o�`


�X²��] M2 ��, �
 37�DÖ "�«�o.

�oexY^;Oy
� 20 ~ 40 min".

(z) � "#$%$�(Ca2+)&'�<{. O

y9 , � ��X�
� 4 µmol/L � Furo-2/AM

(Molecular Probe Inc. USA)� M2�� 37�CZ 30

min. Oy
, �o�ÉTX'(�
|}g 37��

M2 �� , ;~�;<�� Applied Image System

(Life Science Co. Cambridge, UK)�;<� "%$

��{. ;<�n1 2 h.
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 15 min". n�MÆ

(( 1), 48����¢�ÉTX�= 41�() 1 ~ 4

�[Ca2+]i-.�{, �ÉTX� 85%. %��.�Þ

�1(609.25�33.59) nmol/L, �v(%�rs�n)1

(158.77�24.78) s(� 1(a)). Á���, ¢�X� !

kM��T��ÉTX 24�, ë= 3�;<][Ca2+]i

-.(� 1(b)), �ÉTX� 12%, %��.�Þ�1

(321.34�56.98) nmol/L, �v1 (132.43�23.34) s,

«%���ØM�
¢�ÉTX(P > 0.05).
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(278.61�81.46) nmol/L, �v1(146.60�45.60) s(�
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8-� �X²��³� ���X�21 6�, Þ�
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; (b)~(d) ��� 4-� 8-����������� !��"����

�� M�����[Ca2+]i#!$%, &'()*��[Ca2+]i	
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45"67/2 48 24 7 25 6 6 7 6 7

89 [Ca2+]i 	
�4

5"6
41(85%) 3(12%) 5(71%) 0 0 0 0 0 0

�:;(</nmol=L−1 609.25>33.59 321.34>56.98 278.61>81.46 − − − − − − 
�:;(?@AB/s 158.77>24.78 132.43>23.34 146.60>45.60 − − − − − − 
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���1[Ca2+]i ����(� 3). h% 4-+,)i

\1+,�j<kl�23.m Ca2+no�51

�p.

3 ��

qrstu]&'��v2-+,)+,����

M-.w+,>, x/y�f�23.mno Ca2+,
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������[Ca2+]i ��

(a) 3 ��������	 M
��; (b) 2 ��������	 M
��

EF�GH�. =d~x�u�>, ?�V��*+

,EF1GH^+,�����YGJ�23.m

Ca2+no1�5? 7	, ��]PQ\1 4-+,)Q

,E�1 2^ 3W+,�_`���M-.4, ��
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�7��: 2 }g�. �~, =&'u�>, 'mn
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�+,�"Q=~¡ . 'm¢£¤ �x�1��

��)+,��23 M-. Ca2+no�5, ¥¦'

m¢£¤1H§.w+,� M-.PQ\����

Ca2+no�5, Y���� �^ Sr2+ �1�*+

,�z{|Ud}�p [10,15]. de;¨$%()�

*+,�|:123Z�.w+,�� Ca2+no1

�p��©�'m>1'm �@m:� . iª1

rs$%, =&'ª, ��1'm@m�'m�«¬

­ , �«g�¡®¯d}@m°±²yno�,³

>1´N[16,17]. �µ, &'u�>, 'm= �.m

`���¶}@m , d}@m"Q��()�*+

,� . ·+,�����Z�.4\, d}@m�

¸$/0�23.m Ca2+no�5. d}@mg�

¹�+,�4, �g�º=��»¼½¾4, ^��

«"Q=~¡. �ª, de¿ÀÁ{ÂÃ.

qrsx/, ÄC&'���1,Å��� M-

.4��23.m Ca2+no, cÆ��1ÇÈÉ+

,�231�Ê. dg�?@7d}23.m Ca2+

no1�5Á�ËÌÍde+,,ÅÎ��+,�

4, ÄC�5ÏÐÑ=,Å4. d�q<ÒÓÔÕ�

d}�5|:Í,ÅÖ��Ö,Å(1-+,)�«×

D\)Ö+,�(2-+,))ÖØl(4-+,))1¯¹�

�9Ù("#�x$)?¬ÚQ1. Ogonuki ��[18]N

Û'm+,�H§Z�.w+,PQ\x����)

1,Å�23.m�� Ca2+no1<Ò;¨�ÜÝq

<ÒÞß, cà�á:�¯,4 Ca2+����.

â K!, ���7, &'�|:123Z�.

w+, Ca2+no1�5?=&'u�>23��1,

�5º=1`ãäå��*+,1x�æç , 67

&'��8 2-+,)+,�9:. d~�5º=1
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