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� 4  �������������'()*���(n=10�

sx ± )  

Tab 4  Effect of different extract on the indexes of organs in hyperplasia of mammary gland rats (n=10, 

sx ± ) 

�  � f¶�/g ·M¸d/g·(100 g)

−1
 ¹º¸d/g·(100 g)

−1
 »¼¸d/g·(100 g)

−1
 

®� 216.4±13.9 0.152±0.021 0.213±0.021 0.238±0.034 

��� 206.7±18.1 0.096±0.016

3)

 0.221±0.012 0.561±0.075

3)

 

L¯°� 202.0±14.9 0.114±0.015 0.202±0.023 0.402±0.058 

±²} 0.86 g·kg

−1
·d

−1
 217.9±12.7 0.118±0.015

1)

 0.217±0.013 0.392±0.036

1)

 

±²} 1.72 g·kg

−1
·d

−1
 210.5±15.3 0.131±0.012

2)

 0.210±0.012 0.314±0.042

2)

 

±²} 3.44 g·kg

−1
·d

−1
 207.8±21.2 0.139±0.016

2)

 0.211±0.012 0.297±0.064

2)

 

50%³²} 0.86 g·kg

−1
·d

−1
 205.4±23.9 0.101±0.012 0.220±0.014 0.534±0.081 

50%³²} 1.72 g·kg

−1
·d

−1
 214.2±20.8 0.105±0.013 0.223±0.013 0.487±0.037 

50%³²} 3.44 g·kg

−1
·d

−1
 211.5±12.9 0.104±0.011 0.221±0.017 0.416.±0.047

1)

 

95%³²} 0.86 g·kg

−1
·d

−1
 217.7±18.7 0.099±0.012 0.218±0.014 0.551±0.095 

95%³²} 1.72 g·kg

−1
·d

−1
 218.6±20.6 0.101±0.009 0.215±0.013 0.524±0.102 

95%³²} 3.44 g·kg

−1
·d

−1
 208.4±19.8 0.105±0.012 0.216±0.011 0.497±0.084 

������´��

1)

P<0.05�

2)

P<0.01��®�´��

3)

P<0.05 

Note: Compared with model group, 

1)

P<0.05, 

2)

P<0.01; compared with normal group, 

3)

P<0.05 
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Myocardium Protection of Tanshinone on Ischemia Reperfusion Injury of Rabbits with Acute 

Myocardial Infarction 
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ABSTRACT: OBJECTIVE  To explore the effect of tanshinone on ischemia reperfusion injury of rabbits after acute 

myocardial infarction, and to supply the experimental proof for the clinic. METHODS  Divide 40 male rabbits into 4 groups, 

10 per group: glucose reperfusion group, tanshinone reperfusion group, tanshinone pre-blocking treatment group and 

sham-operation group. Reperfusion injury model was established and the drug was administrated intravenously. Blood was 

collected to test the CK, CK-MB, Tn-� at the time of 5 min pre-blocking, 1 h post-blocking and 2 h post reperfusion. 1% 

Triphenyltetrazolium chloride was used to produce myocardial incision. AutoCAD 2002 software was applied to calculate the 

area of myocardial infarction. RESULTS  Tanshinone r� eperfusion group and glucose reperfusion group had significant 

differences in CK, CK-MB, Tn-�  after 2 h reperfusion(P<0.05). Tanshinone pre-blocking treatment group and glucose 

reperfusion group had significant differences in CK, CK-MB, Tn-� after 2 h reperfusion(P<0.05). Tanshinone reperfusion 

group and tanshinone pre-blocking treatment group had no significant differences in CK, CK-MB after 2 h reperfusion(P>0.05), 

and had significant differences in Tn-� after 2 h reperfusion(P<0.05). The area of myocard� ial infarction between tanshinone 

reperfusion group and glucose reperfusion group, tanshinone pre-blocking treatment group and glucose reperfusion group had 

significant differences(P<0.05). The area of myocardial infarction between tanshinone reperfusion group and tanshinone 

pre-blocking treatment group had no significant differences(P>0.05). CONCLUSION  Tanshinone can lower CK, CK-MB, Tn-

� of rabbits with acute myocardial infarction, and can decrease the area of myocardial infarction.  

KEY WORDS: tanshinone; ischemia reperfusion injury; myocardium protection 
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1  ����� 

1.1  �� 

1.1.1  ��  ��tuv%wx 40 �¡�¢£

¤ 2.5~3.0 kg�¥¦M§N%�rs��M����

rs��¨©ª«¬SCXK(¥)2008-00360 

1.1.2  N  EFG®¯(°±²��N³@´

µ¶�·©¬2 mL¸10 mg�¹«¬100722)º»

¼½�¾�(¿ÀÁ�N³@´ÂÃµ¶�¹«¬

21011121)0 

1.1.3  ��Ä¯ÅÆÇÈÉ  ÊË�ËÌÍ(CK) 

(�ÎÏ¬ÐÀ�Ñ�¹«¬103111)º�ËÌÍ�
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ÆÇÈÉ¬UniCel DxC800BÛ���ÜÝÈ

(BECKMANµ¶)0 

1.2  TÞ 

1.2.1  �����mÜß  à 40  tuv%w

x�¡�áhßâãäpå<æçÞÜh 4 ß�

èß 10 0� 3%éêëìí 1.1 mL·kg

−1
 îïð

ñ��¾òó�ôõö÷Møõ��ùõúAû�

à|}üýþ����R|}��ð� 1 h���

�	
� ST���°�� 2 mm�|}@X�

��j 2 h�� AMIm���������ß 

�~�����ð��ü��|}04ßÜ�îï

ðñ��N¬»¼½���ß�:�ß����

2 10 mini��¾ 25%�»¼½�¾� 2 mL·kg

−1
º

EFG���OPß����2 10 minïðñ�

i��¾EFG A� �Ëí 5.0 mg·kg

−1
�; 25%

»¼½�¾� 1 mL·kg

−1
MºEFG~�|}2O

Pß�|}2 30 minïðñ�i��¾EFG A�

�Ëí�¯¤ÒEFG���OPßº���ß�

���2 10 min�ïðñ�i��¾ 25%�»¼

½�¾� 2 mL·kg

−1
0 

1.2.2  �C q=!TÞ  Ü�;|}2 5 min&

|}� 1 h&���� 2 h�"#$��%� 4 mL�

&�'()�<M�3 500 r·min

−1
)��10 min�

%�C�−70 ��*0  

1.2.3  ����ÆÇTÞ  %=!W��C q�

+pUniCel DxC800BÛ���ÜÝÈ(BECKMAN

µ¶): CK&CK-MB �m Tn-Ù,-./Ç00 

1.2.4  ����12�Ç0  ��� 120 min��

�3%
�4�ô�456Ü� 5~6 ��768

9��àû:��89&� 1%�;<=>(triphen 

yltetrazoliumchloride�TTC)��(pH 7.4)M�37 �

?@M?� 15 min������UA�B��C

D��EF>A�:89./G�0àHIMJ

:K"	IL�ãM<�� Image-Pro Plus 6.0 	

yNOPQãMJK"����R��"#(left 

ventricular myocardial area�LVMA)&��S��

"#(myocardial infraction area�MIA)�� MIAÅ

LVMATëH�U���12(MIA/LVMA/%)0 

1.3  Lã�ÜÝ  

rsV�H� SPSS 18.0LãPQW�ã¤X

�� sx ± ç`0Jß�ëYZpT[ÜÝ��

P<0.05�[\@Lã�]^0 

2  ��  

2.1  JÆÇ_ß��C���ëY 

Å»¼½���ßëY�EFG���ß+E

FG|}2OPß����� 2 h� CK&CK-MB&

Tn-Ù_`ad�*�Lã�[\(P<0.05)0���

ßÅ�b 3 ßëY������ 2 h � CK&

CK-MB&Tn-Ùc@Lã�[\(P<0.05)0|Yd

ç 10

� 1  ��� CK�CK-MB�Tn-����	(n=10) 

Tab 1  The results of CK, CK-MB, Tn-�(n=10) 

� � ���� 

CK/U·L

−1

 CK-MB/U·L

−1

 

Tn-�/ng·dL

−1 

�	
��� ��� 1 198±265 1 030±262 <0.01 

 ��� 1 h 1 730±330 1 405±279 0.338±0.046 

 ��� 2 h 4 934±983

2)

 4 017±835

2)

 15.968±2.091

2)

 

�������� ��� 1 252±259 1 121±287 <0.01 

 ��� 1 h 1 757±241 1 415±259 0.341±0.062 

 ��� 2 h 3 809±787

1)2)

 2 845±626

1)2)

  11.754±1.940

1)2)

 

����������� ��� 1 265±273 1 015±316 <0.01 

 ��� 1 h 1 545±294 1 261±303 0.296±0.059 

 ��� 2 h 3 722±651

1)2)

 2 653±693

1)2)

   9.747±1.469

1)2)

 

���� ��� 1 184±238 1 104±263 <0.01 

 ��� 1 h 1 202±244 1 137±264 0.194±0.044 

 ��� 2 h 1 384±342 1 238±304 0.321±0.057 

���	
����� 

1)

P<0.05!������� 

2)

P<0.05 

Note: Compared with glucose reperfusion group, 

1)

P<0.05; compared with sham-operation group, 

2)

P<0.05 
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2.2  ~�|}ß�tuv%wx����12ëY 

Å»¼½���ßëY�EFG���ß+E

FG~�|}2OPß�����12e_ad

(P<0.05)�EFG���ßÅEFG|}2OPß

'Lã�[\(P>0.05)0|Ydç 2+	 10 

� 2  3 �
���������(n=10) 

Tab 2  The area of myocardial infarction(n=10) 

� � MIA/LVMA/% 

�	
��� 0.49±0.07 

�������� 0.37±0.06

1)

 

����������� 0.40±0.04

1)

 

���	
����� 

1)

P<0.05 

Note: Compared with glucose reperfusion group, 

1)

P<0.05 

 

� 1  �������(��������) 

A−�	
���!B−������!C−���������!
D−���� 

Fig 1  The area of myocardial infarction(no coloring) 

A−glucose reperfusion group; B−tanshinone reperfusion group; 

C−tanshinone pre-blocking treatment group; D−sham-operation group 
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ABSTRACT: OBJECTIVE  To investigate the interactions of salicylic acid and bovine serum albumin (BSA) in the presence 

of Cu

2+

. METHODS  The interaction between salicylic acid and BSA was investigated using fluorescence at different 

temperatures. The effect of Cu

2+

 on the salicylic acid-BSA system was also researched. RESULTS  The quenching constants, 

binding constants and binding force type were measured according to theory model. CONCLUSION  The presence of Cu

2+

 

doesn’t change quenching type and force type between salicylic acid and BSA, but the apparent association constant(K

LB
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