
 

�������� 2013	 9
� 30�� 9


                                Chin JMAP, 2013 September, Vol.30 No.9        �959� 

in Clementine(Clementine=>?@ABC��) [M]. Beijing: 

Publishing House of Electronics Industry, 2010. 

[6] IBM Corporation. ModelingNodes. [DB/OL].IBM Corporation, 

2011: 84-96[2012-08-19]. ftp://ftp.software.ibm.com/software/ 

analytics/spss/documentation/modeler/14.2/en/. 

[7] ZHANG J W, HAN G S, ZHANG W. Application of C5. 0 

Algorithm in passing ball training of RoboCup [J]. Computer 

Omputer Simulation(DEFGH), 2006, 23(4): 132-134. 

[8] JIANG Z L. Introduction to Artificial Neural Networks (I8

JKLMNO) [M]. Beijing: Higher Education Press, 2001: 

15-54. 

+,-.�2012-04-20

 

 

 

kl��m(#n�opqrst�uvw��� 

 
 

?@A

1

$BCD

2

$EFG

1

$HIJ

1

$KLM

1*

(1.tuvwxy��zy{|y}"~�� 150030*2.��vwxy�4

�y}"�� 130118) 

 

�����  ��������	
��
	�����������������  ��� �!("#+$�%&+

'()*+!),-	
�./01.2345��6789:; 5<0$=>��?@<A./�B<ACD�B<0

EF?@<:GH 0.3000.1500.075g·kg

−1
I	
��
JK 30 d�:GL1.23MAJKN 10020030OPQR	0

ST	UVWXY(TC)AZ[E\(TG)A>]^�_DWXY(LDL-C)`@a��bc�Md@ PCR efST�
gQ

>]^�_Dhi(LDL-R)Aj�_D E(ApoE) mRNA����	
  k./<�l0��mnop>	U= TCATGA

LDL-C�q(P<0.05)0mno*r	
��
gQ= LDL-R mRNAAApoE mRNA���(P<0.05)�	�  ��stru

	
��
	����v�0�9wxmk*r LDL-R��y ApoE��z{�qt�� 

�
����a	
�a	���aLDL-RaApoE  

������R972.6       ������A       �����1007-7693(2013)09-0959-05 

 

Effect of Hirudo on Blood Metabolism and Its Related Gene Expression in Blood Stasis 

Syndrome Rabbits 

 

YANG Hongyan

1

, ZHANG Xiangdong

2

, LIU Keyuan

1

, DU Zhiheng

1

, BAI Xiujuan

1*

(1.College of Animal Science 

and Technology, Northeast Agricultural University, Harbin 150030, China; 2.College of Chinese Traditional Medicine, Jilin 

Agricultural University, Changchun 130118, China) 

 

ABSTRACT: OBJECTIVE  To observe the effects of Hirudo on blood metabolism and its related gene expression in blood 

stasis syndrome rabbits. METHODS  The blood stasis syndrome rabbit’s models induced by complex factors(starvation+ 

high-fat feeding+adrenaline) were established. Model rabbits randomly divided into five groups, rabbits in Hirudo groups were 

daily administered with Hirudo(0.30, 0.15, 0.075 g·kg

−1
) for 30 days, and rabbits in the normal and model groups were daily 

administered with 0.9% NaCl. The serum TC, TG, LDL-C in each different treated rabbit group were determined after models 

established, 10, 20, 30 d administration, respectively. The mRNA expressions of LDL-R and ApoE in liver tissue were quantified 

by Realtime-PCR. RESULTS  Compared with normol group, Hirudo groups could remarkably decrease the levels of serum TC, 

TG, LDL-C(P<0.05). The result of realtime-PCR demonstrated that the Hirudo could remarkly increase the mRNA expressions of 

LDL-R and ApoE in liver tissue of rabbit’s model group. CONCLUSION  Hirudo has the effect of regulating lipld metabolism 

of blood stasis syndrome rabbits, the mechanism is likely related to increasing LDL-R and ApoE mRNA expression. 

KEY WORDS: Hirudo; blood stasis syndrome; lipid metabolism; LDL-R; ApoE 
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�­®W¯°±�RNA �²��³�cDNA ´�

µ¶D��³�nopS��³�-���·¸

¦�¹qW¯°±�RealtimePCRº��»R¸¼
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ÊÇËÌÍdeÎÏ|�SÐ�ED 2 Æ�

ÇÈÆ 65 Ñ�`ÏÆ 20 Ñ�ÊÇÒÓÔ�ÍÇ
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� 1  ��������	
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Tab 1  Effects of Hirudo on TC of blood stasis syndrome 

rabbits(

sx ± ) 

� � ��� �� 10 d �� 20 d �� 30 d 

��� 22.51±0.18 20.80±0.40 15.34±0.30 7.41±0.21 

	
� 0.84±0.08

1)

 0.79±0.09

1)

 0.96±0.15

1)

 0.88±0.10

1)

 

��
���  15.22±0.15

1)

 10.52±0.16

1)

 4.56±0.11

1)

 

������  18.60±0.46

1)

 11.38±0.17

1)

 4.14±0.08

1)

 

������  19.05±0.13

1)

 12.88±0.27

1)

 3.72±0.16

1)

 

���������

1)

P<0.01 

Notes: Compared with model group, 

1)

 P<0.01 

� 2  ������������(TG)
��(

sx ± ) 

Tab 2  Effects of Hirudo on TG of blood stasis syndrome 

rabbits(

sx ± ) 

�� ��� �� 10 d �� 20 d �� 30 d 

��� 5.82±0.28 5.28±0.10 4.33±0.12 1.96±0.11 

	
� 0.85±0.05

1)

 0.81±0.04

1)

 0.86±0.09

1)

 0.92±0.11

1)

 

��
���  3.38±0.03

1)

 2.61±0.08

1)

 1.55±0.10

1)

 

������  4.44±0.15

1)

 2.88±0.10

1)

 1.38±0.10

1)

 

������  4.58±0.09

1)

 3.09±0.12

1)

 1.14±0.08

1)

 

���������

1)

P<0.01 

Notes: Compared with model group, 

1)

 P<0.01 

� 3  ��������������
��(LDL-C)


��(

sx ± ) 

Tab 3  Effects of Hirudo on LDL-C of blood stasis 

syndrome rabbits(

sx ± ) 

�� ��� �� 10 d �� 20 d �� 30 d 

��� 13.96±0.85 8.90±0.09 7.22±0.11 5.19±0.13 

	
� 0.38±0.03

1)

 0.27±0.05

1)

 0.33±0.07

1)

 0.27±0.05

1)

 

��
���  6.95±0.10

1)

 5.24±0.21

1)

 4.07±0.07

1)

 

������  8.05±0.11

1)

 5.44±0.10

1)

 3.81±0.16

1)

 

������  8.35±0.09

1)

 6.00±0.13

1)

 3.37±0.12

1)

 

���������

1)

P<0.01 

Notes: Compared with model group, 

1)

 P<0.01 

2.2  ��`�bcdetu LDL-Rà ApoE¸¼

T}:hi 

2.2.1  ��`�bcdetu LDL-R ¸¼T}:

hi  ÊÇÒÓm�ÇÈÆ LDL-R ¸¼:T}S

WXéc��`ÏÆ�JQRZWX(P<0.01)�?

��ùúmÜ�bî�S��`�bcdetu

Æ�: LDL-R ¸¼:T}SMWWX: XL

,
�]´ 10 Þ�3 `���SÆ`detu

LDL-R ¸¼T}S: XL,Ðh���S:_

Â�sjt�Â��u`�SÆ�ÇÈÆ�JQ

RZWX(P<0.01)�v�SÆ�ÇÈÆ�JQRW

X(0.01<P<0.05)�îmÇÈÆ�vzÆNOQRZ

WX(P<0.01)��]´ 20 Þ�3`�SÆ` LDL-R

¸¼:T}Swxlm X:pq���SÆ`

LDL-R ¸¼:T}S: XL,yt��]´ 30

Þ�3 `���SÆ` LDL-R ¸¼:T}S: 

XL,� 10 d m:pq�z
ÒGrT 4
 

� 4  LDL-R��������
 !"(

sx ± ) 

Tab 4  LDL-R genes expression in rabbit livers(

sx ± ) 

 
��� ���� ���� ��� ��� 

���    0.487±0.024 1.000

1)

 

10 d 0.711±0.039

1)

 0.666±0.092

1)

 0.593±0.064

2)

 0.468±0.114 1.000

1)

 

20 d 0.984±0.117

1)

 0.993±0.039

1)

 0.716±0.039

1)

 0.529±0.045 1.000

1)

 

30 d 1.233±0.045

1)

 1.106±0.065

1)

 1.067±0.074

1)

 0.726±0.054 1.000

1)

 

���������

1)

P<0.01�

2)

 P<0.05 

Notes: Compared with model group, 

1)

 P<0.01, 

2)

 P<0.05 

2.2.2  ��`�bcdetu ApoE mRNA T}

:hi  ÊÇÒÓm�ÇÈÆ ApoE ¸¼T}S

WXéc��`ÏÆ�JQRZWX(P<0.01)�

?��ùúmÜ�3 `��Æ`�bcdetu

Æ�: ApoE ¸¼:T}SWWX: XL,


�]´ 10 Þ�3`��Æ`detu ApoE ¸¼

T}S: XL,Ðh���S:_Â�sj

R�Â�� 2 `�SÆ ApoE ¸¼T}S�ÇÈ

Æ�JQRZWX(P<0.01)��]´ 20 Þ��´

10 Þmpq�z�3 `�SÆ ApoE ¸¼:T}

S�ÇÈÆ�JQRMZWX(P<0.01)�îm�

{mÜÇÈÆ�´ 10 Þ�J�ApoE T}SW|

_Â��]´ 30 Þ�
��Æ`detu ApoE

¸¼: XL,Ðh���S:jRlméc:

pq�Hv�SÆ` ApoE ¸¼T}S: XL

,yt
ÒGrT 5
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� 5  ApoE��������
 !"(

sx ± ) 

Tab 5  ApoE genes expression in rabbit livers(

sx ± ) 

 
��� ���� ���� ��	
� ��	
� 

���    0.647±0.034  1.000

2)

 

10 d 2.594±0.184

1)

 1.926±0.196

1)

 1.547±0.105 0.669±0.014 1.000 

20 d 2.490±0.112

1)

 2.156±0.126

1)

  2.125±0.125

1)

 0.838±0.024 1.000 

30 d 2.758±0.112

1)

 2.677±0.131

1)

  3.401±0.196

1)

 0.792±0.189 1.000 

���������

1)

P<0.01 

Notes: Compared with model group, 

1)

P<0.01 
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