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�� ��������	
�, �
� 20�N-������, ��MTT������, ��(DIPP-

L-Leu)2-L-Lys-OCH3 � K562 � 	!"#$%�&'()*+	 N-������(IC50 , 22.66

µmol/L). ���*-./01	2345, �� DIPP676OCH3 89:*;<23	=>?@	A

B. � C	DEFGHIDNA JKLMNOPQ�RSTUVWX� YZ[\]^	_`� 8

a&(DIPP-L-Leu)2-L-Lys-OCH3� K562 � 	!"#$%�9��bc*�d� _`��	. ��

efgh�� Cij�klmn�, WX� Y[o� i DNA pqrs, ��(DIPP-L-Leu)2-

L-Lys-OCH3tu;<� v^#$%�, w[(DIPP-L-Leu)2-L-Lys-OCH3?x��y� z{| G2/M

^, }~���u�	_`���$���� _`.

��� ���� ���� N-��	
�� K562 ��

����(apoptosis)������	
����

	
�, �������, �����������

���[1]. ���� ��!"��#��$	�%

&, '
()*+,��-�./, ��01234

*56[2]. ����7�)89�
*�#:;�<

= , >?�@A�
* , 7�����B�CDE

<[3]. F#��GH�IJKL, MN
OPQRS

T�UVW5%XYZ�[\@A�����'T,

]�@A�3^_`UVab7cdbef���

��< , MNghijk>l,^[\@A���

�ab�@AmVnop�qrst�uv.

w�*x�nyz{, ]� N-w|}p�~�

�*5f, WT��, ��, N-w|-L-���-L-

���
����{�U�B��[4]�N-w|-��

�}�c��5p�B���{�U��f,[5]�,

�k�s
� , ���<4cb�[\�����

��.  N¡�¢£¤¥¦§�.¨©ª« 20) N-

w|�}¬­, ® K562(M�¯,°,±�9��)

��
²³ , ´µ¶cn��!"B�f,·¸�

U©5�(DIPP-L-Leu)2-L-Lys-OCH3, GH«c¹º

7f,»¼�<= , ½¾¿«c[\�����a

b��+. cn DIPPÀÁÂ(O, OÃ-�l��)-w|�.

1 �����

(Ä) N-w|�}¬­�©ª7ÅU. ÆT¢£

¤¥¦§�.¨[6], Ç�È N-w|-L-���, É7

L-���¬­ÊË, TÌÍÎÏÐÅUÈkÑÒ, h

ÓÔ wÔÕ�. T¬Ö×ØÙT PBS ×ÚÛÜª


dÝÞß, 4àáâ2ãT.

(ä) ��åæ�W5ç+. K562 ��
èé*

ê���, ëìRí��GHî, 3 37à, 5%CO2ï

ðáåæ4 RPMI-1640åæÚn(ñ 10%òf&ó�

ô). õö÷*êø���, ® 2ù105 ú/mL �:ß

D)4åæûn, åæ 4 hÙ, üLýÒ×Ú(þ�n

¬Ö�Þß
 1%), Ý���,ö�(�ñ 1%�¬Ö)

 �,ö�(50 µg/mL�	
).

(� ) �¬�Ê
�� (3-(4,5-dimethylthiazo-2-

yl)-2, 5-diphenyl-tetrazolium bromide, MTT)��£¤

YÐ N-w|U�}¬­ö K562 ��!"B���

��. ��W5'T 24 hÙ� K562��, üLMTT

×Ú(�Þß
 5 µg/mL), åæ 4 hÙ�y��Rô,

üL 100 µL� DMSO, 37àåæ� 10 min, �¹�×

Ø��Ù, T���4 490 nm ç !�"ß A �,

#�á$/%&��!"�B�� (inhibition rate,

IR%)'

IR%((A control )*A sample) /Acontrol ù100%.

(+) Hoechst33258 ,�¨- N-w|U�}¬

­ö��.���. ��W5'T 24 hÙ� K562�

�, üL 0.5%� KCl×Ú 500 µL, ¥/01 15 min,
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�y�Rô, üL2�Ú(¬Ö34�(331)100 µL,

4à2� 10 min, 56Ùõ 20 µL 7489:R ,

Hoechst33258(5 µg/mL),�, ;<"e
, =">?

@áAB½�E.

(C) DNA DEFGÍHIYÐ. ��W5'T

24 h Ù� K562 ��, üL��JØÚ(100 mmol/L

Tris-HCl (pH8.5), 5 mmol/L EDTA, 0.2 mol/L NaCl,
0.2% SDS(ñ�Þß
 0.2 mg/mL �K±� K)),

37à, 01�L, üL 5 mol/L NaCl (M�Þß
 1.5

mol/L), 4à01 2 hÙ�yN�K±Ó�%YO, R

ônüLPQ4ÖM�Þß 75%, 4à01 4 hÙ�y

N�4Ö, RSTDNA, üLU! TEVWÚ×Ø»,

üL RNA� A(�Þß
 200 µL/mL), 37à01 2 h,

üL 2%DEFGÍn, HIVWÚ
 1ùTBE, XY

70 VáHI 3 h. T 5 µg/mLZU4[Ú,� 10 min

Ù, 3;<\]^]�á- , ½_THIGÍì�

ª`=ab�.

(c) lde�="{(fluorescein isothiocyanate,

FITC)�f�gD{(Annexinh-FITC) PI i,¨-

 ����. þT CLONTECH $j�v�k. ��

W5'T 24 h Ù� K562 ��, T Annexinh-FITC

 PI,� 15 min, _Tl/���mn- .

(o) pU�[(propidium iodide, PI),�¨- 

N-w|U�}¬­ö K562 ��qø���. ��W

5'T 24 hÙ� K562��, 70%4Ö2��L, ü

L 200 µL 1 mg/mL� RNA� A, 37à^S 2 h, �y

����, üL 200 µL 5 mg/mL PI,�Ú, 4à, r

",� 30 min, 1ùPBSU!ÛÜÙ, _Tl/���

 ���� DNAYstu.

2 ��

(Ä) ��!"B��. ¡� MTT¨- î©ª

� 20 ) N-w|U�}¬­ö K562���	<!"

B�f,, v)ýÒ�'TÞßw
 100 µg/mL, x

)ýÒÝ�� 3úy�, 'T�¼w
 24 h, Èk�

ýÒö K562���!"B��zÂ 1.

{Âna®|¶ , ö��!"B�f,·¸�

U©5�(DIPP-L-Leu)2-L-Lys-OCH3, 3'TÞß


100 µg/mL�, ��!"B��}k 88.33%, ~c�

N-w|U�}¬­öK562���!"B��w�4

40%. õ(DIPP-L-Leu)2-L-Lys-OCH3 1, 5, 10, 20, 40,

80 µg/mL 6úÞß'T4 K562��, xúÞß� 3

úy�, 'T�¼
 24 h, £¤¹�z� 1.

{R�a®|¶��!"B��7 (DIPP-L-

Leu)2-L-Lys-OCH3�'TÞßª��, 23#�!^

S<= . ¡�'�¨Èk� (DIPP-L-Leu)2-L-Lys-

OCH3ö K562��� IC50
 16.2 µg/mL (22.66 µmol/

L).
ö(DIPP-L-Leu)2-L-Lys-OCH3 mn¹º��, È

k�áU©5, ¡�MTT¨- cöK562���	

<B�f,, 'TÞßw
 100 µg/mL, 'T�¼


24 h, Èk�W5ö K562���!"B��zÂ 2.

{Â 2 a®|¶ , P¿��� DIPPÀ (Èk

L-Leu2-L-Lys-OCH3)����ÀOCH3(Èk (DIPP-L-

Leu)2-L-Lys  (DIPP-L-Leu)2-L-Lys-NH2)���Ý�

�� DIPPÀ ÀOCH3(Èk L-Leu2-L-Lys), 3'T

Þß
 100 µg/mL�, ö K562���!"B��w

�4 30%, �� DIPPÀ ÀOCH3�Z�þ(DIPP-L-

Leu)2-L-Lys-OCH3p�f,�����.

(ä) �����>�. 	<åæ� K562 ��,

T 40 µg/mL�(DIPP-L-Leu)2-L-Lys-OCH3ç+Ù, �

��ÓÞ�, 	��&, .2�, ,�ÓG�ª��

�Ys4.�q�, oÙ��&	�ª. T Hoechst

33258ö(DIPP-L-Leu)2-L-Lys-OCH3'T 24 hÙ��

� 1 �� N-�����	
� K562 �
��������

N-������� IR% N-������� IR%

DIPP -L-Ala-L-Ala-OCH3 22.44�2.16 DIPP-L-Val-L-Ala-OCH3 25.44�1.27

DIPP-L-Ala-L-Val-OCH3 16.67�2.07 DIPP-L-Val-L-Val-OCH3 19.35�3.13

DIPP-L-Ala- L-Leu-OCH3 38.80�2.13 DIPP-L-Val-L-Leu-OCH3 40.90�4.49

DIPP-L-Ala- L-Ile-OCH3 28.63�3.58 DIPP-L-Val-L-Ile-OCH3 4.17�2.62

(DIPP-L-Ala)2-L-Lys-OCH3 18.95�2.21 (DIPP-L-Val)2-L-Lys-OCH3 32.29�1.57

DIPP-L-Leu-L-Ala-OCH3 33.41�2.64 DIPP-L-Ile-L-Ala-OCH3 36.86�2.64

DIPP-L-Leu-L-Val-OCH3 30.19�3.86 DIPP-L-Ile-L-Val-OCH3 7.93�4.59

DIPP-L-Leu-L-Leu-OCH3 41.22�1.94 DIPP-L-Ile-L-Leu-OCH3 36.29�4.13

DIPP-L-Leu-L-Ile-OCH3 31.46�2.48 DIPP-L-Ile-L-Ile-OCH3 22.93�4.74

(DIPP-L-Leu)2-L-Lys-OCH3 88.33�5.13 (DIPP-L-Ile)2-L-Lys-OCH3 38.66�4.88
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� 2 (DIPP-Leu)2-Lys-OCH3���� K562���	
��
��

�	
 IR% �	
 IR%

(DIPP-L-Leu)2-L-Lys 22.82�1.48 (DIPP-L-Leu)2-L-Lys-NH2 18.70�2.16
L-Leu2-L-Lys-OCH3 18.58�1.21 L-Leu2-L-Lys 1.83�1.32

� 1 (DIPP-L-Leu)2-L-Lys-OCH3����� K562���

�
�����

������, ��	
��
����, ����

����, ������	, ����� . !"#

(DIPP-L-Leu)2-L-Lys-OCH3$%& K562 ���'�

�	(), (*+(, 2).

� 2 �������� (a)!"(DIPP-L-Leu)2-L-Lys-

OCH3� #(b)� K562��$%&

-.#(DIPP-L-Leu)2-L-Lys-OCH3$% 24 h&�

�, /DNA01234567� 180 bp89:;(,

3), <= DNA >��� ?@�ABC, ADEF

�� .

� 3 (DIPP-L-Leu)2-L-Lys-OCH3'(� K562�� DNA

$)	*+,

1 ��
���, 2 ����� K562 ��, 3 ������4~7 ���

� 1, 5, 20, 40 µg/mL �(DIPP-L-Leu)2-L-Lys-OCH3 �� 24 h � K562

��

���GHAI9J
 , ��KL1��KM

.<N?@7OPQRS , L1TUVW(phospha-

tidyl serine, PS)XYZM<N. ���[\, ���

�KOPQ]^, _� PS `aZ�K&.<N, !

Annexinbc;de5f& PSgdh�&ijk. l

FITC mn& AnnexinbP������, �o[\

&����K.<N`a& PS c Annexinb-FITC

pqrij!s�t��	 , u��vwx/K&

yzr, o�r��{|�&�	�} PI O~��

�� , ������\&���������l

Annexinbc PImn(, 4).

(�) (DIPP-L-Leu)2-L-Lys-OCH3P���\&�

�. �l���������M DNA RS��, PI

��K�&�l
�����, o�� DNA ��,

��������,�, ��=
& 2 � ��4 �

 ���Z 2� � 4� ?@&��, R��<�

��\ & G0/G1\�G2/M\� S\, ¡�A���

��, ¢s�£Z 2 � &�, Q?¤ Sub-G0\(,

5). ¥(DIPP-L-Leu)2-L-Lys-OCH3 1, 5, 10, 20, 40, 80

µg/mL 6¦§¨�lZ K562��, �l�@¤ 24 h,

©ª«¬�l§¨c$Z���\­�®&��¯

°&±²(, 6).



� 47 � � 18 � 2002 � 9 � � �

1398 www.scichina.com

� 4 Annexin�-FITC � PI���� K562�	
��

(a)�����; (b) 40 µg/mL �(DIPP-L-Leu)2-L-Lys-OCH3 �� 24 h � K562 ��. E1: 	
��
��(Annexin�−/PI+); E2: ��������

����(Annexin�+/PI+); E3: �����(Annexin�−/PI−); E4: ������(Annexin�+/PI−)

� 5 (DIPP-L-Leu)2-L-Lys-OCH3�� 24 h� K562�	

�����

(a) �����; (b) 40 µg/mL �(DIPP-L-Leu)2-L-Lys-OCH3 �� 24 h

� K562 ��

� 6 ���������� K562�	����� !

�� 6 ���� , ��	
� K562 �
�

(DIPP-L-Leu)2-L-Lys-OCH3 ������, �
��

� Sub-G0��
������, G0/G1�� S��


������ , �� G2/M ��
����� ,  

(DIPP-L-Leu)2-L-Lys-OCH3 ��!� 40 µg/mL � ,

G2 /M��
��"#��, G0 /G1�� S��
��

$%&' , ( Sub-G0 ��
����)* , +)

(DIPP-L-Leu)2-L-Lys-OCH3,-�
��./	
.

3 ��

0� 19721 Kerr[7]234�5�
67�89,
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�:;<�=�>?5�
67@�
A7 , �


67B��CDEF<@G<�HIJK . LML

N�OPQ) , RF2STU�
�VW	
@X

YZ[E67-\ . ]^_TURF��`abc

TU�
67MdeZfg	
 , (�
67hi

jk�l./mno��pqar , stuvbc

�
67dE�%wF , �B-�uCDxyz


�fgTU�%gRF , O{z3|}~d�j�

'?�F���`aS�
67�p�(./TU

�
�E�.

��OP���������z, wC5 20 �

N-��%����, `a MTT ���Z�uv./

K562 �
���%wF, d�(DIPP-L-Leu)2-L-Lys-

OCH3 �o�)*��Z�� N-��%����

(IC50D 22.66 µmol/L), ��j��HIQ) DIPP�

��OCH3 �i ¡Z,-o���¢. £|`a:

;<¤¥, DNA ¦§¨©�ª«¬�
­®¯°�

67�
¡)5(DIPP-L-Leu)2-L-Lys-OCH3 S K562

�
���./	
i`aXYZ67O�� . (

`aHIZS�
���±² , d���(DIPP-L-

Leu)2-L-Lys-OCH3	
�����, G0/G1�� S��


������ , G 2 / M �³��´�� , µ-

Sub-G0�ij¶���, ·¸¹º»��i G2/M

���¼½´ Sub-G0 ��
��)*��, £|¾

¯ (DIPP-L-Leu)2-L-Lys-OCH3 �u¿�
ÀÁ�

G2/M �, ÂÃÄÅj�Æ�67p�Ç/, �(b

c�
67.

�� ��������	
��(
���20132020)�

���	
������������ 	���!"

#$.
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