
��������  � 20� � 27�  2016	06	30
� 

Chinese Journal of Tissue Engineering Research  June 30, 2016  Vol.20, No.27 

�

P.O. Box 10002, Shenyang   110180 

4036 

�������

www.CRTER.org 

������1977���

�	
���
����

�����������

�������� !" 

 

�����:R318 

���	
:B 

����:2095-4344 

(2016)27-04036-07 

�����2016-04-07 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�

��

�

��������	
��
������� 

�

��

�

�������(��������	��
��
��������  450002) 

 

������������. �	
��
��������������[J].���� !"#�2016�20(27): 4036-4042. 

DOI: 10.3969/j.issn.2095-4344.2016.27.012      ORCID: 0000-0002-9490-7636(���) 

 

����	
� 

 

 

   

 

 

 

 

 

 

 

 

 

���
� 

�������	
���
������� 1������������� !"#$%�&'(

)*+,-./0123456*789����:;<=*>?@A34789�BCDEF��G

HIJ�<KLMNOPQRSQ$5T<QU@34HVQWXQYZ34[\]� 

���������������^_�`ab�cde�fghi�jke�lm�jnop q*

h��rstuvw�rs@Axy*zb�rs@A{|}~*���jne�@A�����F�

��������� 

 

�� 

����������+rs�
0�*�`abQjke�fg��Q^_e����Qjn@A�

���� 

���#��������
e�@A����*rs�  

 !�SDe� 45���� 5 3f�¡¢£fQ¤¥fQ��f�¦f 15�e��¤¥f§��f

e�v¨©ª«¬0­®¯�
e�0�¤¥°¡¢£f±²©«¬0­�³v¨���f�´¤�µ

2¶·¸#$��¹º�1»/d�¼½�� 20 d�¡¢£f§¤¥f³¾¿ÀÁÂ�¢£�µ 21¶Ã

Äe�¹º�*@A12CÅ°Æe��fgBÂhiÇ^C�+H@A��*��ÈÉ� 

"#$"%�Ê/012Ë �¤¥fe�*Ì�ÍÎ!¡¢£f(P < 0.05)���fFµ 21¶:*

/012Ë �ÍÏ!¤¥f(P < 0.05)�ÐÑÒU&ÓÔÕÖv×�¤¥fe�e�ÍØ��ÙÚÛÜ�

ÝDLÞ\��ßà�=á%C�@A��âbjn�ãLC%äå�æy��ç����èém�D

 @A��Lêëh���ìm��vw¤íîïðñ°¡¢£fe�e�@A��hi§vwò<°

��fe�e�@A��*hi§vw^C�!¡¢£f§¤¥fóô�õ����âö�¤¥f*@

A�����ÍÏ!¡¢£f(P < 0.05)°��f*@A����âö÷�ÍÏ!¡¢£f(P < 0.05)�

ø�ÍÎ!¤¥f(P < 0.05)�ùv×�����¹º�+^_�%
úe�*@A12�jn�%


úe�*@A�������%
úe�*@A��Lûü��� 

'()� 

$%&'(��)*+,-&'��(�	(��
�(����(�� 

*�)� 

�	(�
(����(�� ! 

+,-.� 

./�01234 !56(MP2011-16) 

 

��������	
��
������

����� 

���	


��
��

�����

��� 

����� 

45�SD
�����

3��� �!�	�


�"#��
�$

%� &'()�*�

+,-.$/0 

1234� 

(1)�	�56�78

29:;<=�	>

?@1A/d@BC�	

20 d& 

(2)'()�!� �

*DEFGH0 

IJKL� 

(1)
���MNOP& 

(2)
���QRHSTUV

O& 

(3)
���Q������

�WX 



 

�����. ���	
��
������������ 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

4037 

www.CRTER.org 

Jie Xiao-su, Master, 

Attending physician, 

Department of Children 

Rehabilitation, Second 

Affiliated Hospital, Henan 

Hospital of Traditional 

Chinese Medicine, 

Zhengzhou 450002, Henan 

Province, China 

 

Effect of acupuncture on neural cell apoptosis of cerebral palsy rats 

 

Jie Xiao-su, Hou Yu-jin (Department of Children Rehabilitation, Second Affiliated Hospital, Henan Hospital 

of Traditional Chinese Medicine, Zhengzhou 450002, Henan Province, China) 

 

Abstract 

BACKGROUND: Acupuncture has been shown to impact cerebral blood flow, relieve cerebral edema, 

improve microcirculation and reduce neural cell apoptosis in animals with cerebral palsy.  

OBJECTIVE: To further verify the effect of acupuncture on neuronal apoptosis in cerebral palsy rats.  

METHODS: Forty-five Sprague-Dawley rats were randomly divided into sham group, model group and the 

acupuncture group, with 15 rats in each group. In the model and acupuncture groups, rat models of 

cerebral palsy were established by ligating the left common carotid artery. In the sham surgery group, the 

left common carotid artery was not ligated. Rats in the acupuncture group received acupuncture from 2 

days after model induction, once a day, for 20 consecutive days. Rats in the sham surgery and model 

groups were left intact. At 21 days after surgery, neurological functions, pathomorphological changes and 

neuronal apoptosis were observed.   

RESULTS AND CONCLUSION: (1) Motor function score was significantly lower in the model group than 

in the sham surgery group (P < 0.05). Motor function score was significantly higher in the acupuncture 

group than in the model group at 21 days (P < 0.05). (2) Hematoxylin-eosin staining: In the model group, 

cells were scattered. Inflammatory cell infiltration and cystis degeneration were found. The number of 

nerve cells was reduced. Degeneration, necrosis, gliosis and karyopyknosis were detected. Cavitation was 

visible in some cells. Cell bodies became small. The structure was not distinct or disappeared. In the sham 

surgery group, the morphology and structure of nerve cells were normal. In the acupuncture group, the 

changes in morphology and structure of nerve cells were found between the sham surgery and model 

groups. (3) The number of apoptotic cells was significantly greater in the model group than in the sham 

surgery group (P < 0.05). The number of apoptotic nerve cells was significantly higher in the acupuncture 

group than in the sham surgery group (P < 0.05), but significantly lower than in the model group (P < 0.05). 

(4) Results confirmed that acupuncture therapy can improve neurological function, reduce nerve cell 

apoptosis, and play a protective effect on nerve cells of rats with cerebral palsy.  

Subject headings: Acupuncture; Cerebral Palsy; Apoptosis; Tissue Engineering 
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Figure 1  Flow chart of group assignment 
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Figure 2  Hematoxylin-eosin staining results 

of the rat brain tissue in each group (×400) 
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