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ABSTRACT: OBJECTIVE  To explore the clinical significance of Neuron-specific enolase(NSE) levels of insulin therapy on 

stress hyperglycemia after cerebral hemorrhage. METHODS  Sixty-six cases of intracerebral hemorrhage patients whose 

hematoma volumes in basal ganglia was 15−30 mL, and the blood glucose was 7.8−11.1 mmol·L

−1

,

 

were randomly selected and 

divided into therapy group(n=34) and routine therapy group(n=32). The control group(n=30) were healthy people. Those two 

therapy groups’ blood glucose were tested once every 2 h to prevent hypoglycemia. Serum NSE level was detected with ELISA 

method. Changes in cerebral hematoma and neurological deficit scores were compared during treatment, and the curative effects 

were compared between both therapy group and routine therapy group after 3 months of therapy. RESULTS  The 

concentrations of NSE in the two treatment groups increased within 12 h compared with the control group(P<0.01), and there 

were no significant difference in 24 h. The therapy group reached its NSE peak in the first 3 d and then began to decline, while 

the routine therapy group in 7 d. The concentrations of NSE in the therapy group had no significant differences than that in the 

routine therapy group within 3 d, but decreased rapidly than that in the routine therapy treatment group after 7 d(P<0.01). 

However the NSE in the therapy group were higher than that in control group within 21 d(P<0.01), and had no significant 

difference after 28 d. The concentrations of NSE in routine therapy group were higher than that in control group within 

28 d(P<0.01). Hematoma volume and neurological deficit scores were significantly different between two groups in the first 14 d 

and 28 d(P<0.01). After 3 months follow-up, the curative effects were significantly different between two groups(P<0.05). 

CONCLUSION  Early application of insulin can protect neurons, improve neurological deficit, reduce nerve cell damage and 

brain secondary damage in the treatment of intracerebral hemorrhage, promote neural functional recovery and improve the 

prognosis. 
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¤"#$ 66 ��������UVy%&y# 2

Ä�EF,GHÄ 34��øn' 20��( 14��

p)?§(52.4*6.8)¨É�+GHÄ 32 ��øn

' 17��( 15��p)?§(54.6*6.2)¨É2Ä

�©r?§r�sBr¥�£¤2u,þ-5

9�.^�EF,GHÄ��+GHÄGH/�

���a�ÀÁÂ,þ.^-59��Ã�WX

Ä 30��øn' 14��( 16��p)?§(53.7*

7.2)¨�#ÅtÆÇÈd�� 

1.2  GH�� 

��£¤D 2 ÄGHÄ01�X���(�

��+GHY2(3456È7÷à89:�;<

÷=Ï�)>[GH�?>@�rAB�osrI

Jo8CDpErF:GHIr)�åær��

JK�GH�EF,GHÄ/�+GHÄ¶L�

:£MNBEF,�OÈGHY2Í���7µ

��P�Q÷R R �X 0.1 U·kg

−1
·h

−1
�:5ST

oUVW 100 mL��XBYZ[J�ÏÐ\YÉ

¢7M2EF,(]AB# 10 UÉ)�^��õ

}~7_`a���B 200 g·d

−1
É¦7ub 2 hd

* 1c���d��AB/ 4.4~6.1 mmol·L

−1
���

^e 4.4 mmol·L

−1
2fgP�EF,�[�^��� 

1.3  9*ij�Hhxl 

1.3.1  iRS$��m NSE(*l  j���/

¥D 12�24 h�� 3�7�14�21�28klT

¾¿ÏÐ� 3 mLmnoTpÜ�1 hÓ�q�r

à�yr�s�−40 tuvFwx*�NSE 3�

ypÈzàb{ñòyzZ(ELISA)*l�|N}

~ ���AQ5S� ý}~�����Ú�

�X�4��c�Ã�WXÄS 1 c¾¿���

SÍ��j*�c#Ã����� 

1.3.2  �sÈ�(*l  /¥�kr 3�14�

28k��� CTd��õ�®Z[π/6�����

������]²³��(È�� 

1.3.3  ��v8wexy  £¤DWj����

��e£¤�k�� 3�14�28 k����v

8wexy��� 1995?ä� �����Q

ì��B�(�Õn������v8we�

xy���Hhxlj���xl�OÈYZÍ

����v8we�xyj��*l��ro

pÜ v8r�¡r¢£r�¤ïPr�¤ïPr

ëïPr��8P¥¦ij�]� 45 y�]^ 0

y�§� 0~15y�n� 16~30y�Û� 31~45y� 

1.3.4  ��)D��  j��� 3 ¨�DU©�

�_�5ª8P(activities of daily living�ADL)y



 

�480�         Chin J Mod Appl Pharm, 2014 April, Vol.31 No.4                          

�������� 2014 	 4 
� 31 �� 4 

 

«�ADL y«Z�¬«�ä®¯_�5ªÉ°

«�-y®¯ßK±²5ªÉ³«��´µ¶�

·¸K¹Éº«�»��¼FJ��É½«�¾

¿5wè�� 

1.3.5  hÀÁ¿$%Â�(¥5  GH1n�

~e7 2 h9* 1c���-^�����-^�

�Â�¥5� 

1.4  ô²Q�S   

ä-Ã�� SPSS17.0ÄÅ��yz�W²Ã

�����&C�W��Ã�yÆÇ npÈ5 É

n(1−p)È5 (����χ2

d��W²B��S�

sx ± &C�W��Ã�yÆ(iR)Ã��±²

iR td�É²B��(Äu,þS�Û¯*BY

.yz�õ���Ê�yz�[ P<0.05#.^�

ô²Q�Ë�[ P<0.01#.^�59ô²Q�Ë� 

2  �� 

2.1  2Ä����qa 

�T��/GH/ 7 d (Ì¨Íl2uÎ(G

H/rGHD 2�4�6�8 h)(��qa�2 Ä�

�/ 7 d���,þ�59�.^(P<0.05)�{|

	& 1÷& 2� 

� 1  ��������	
 

Tab 1  Changes in blood glucose in therapy group 

�� !"/mmol·L

−1
 

í` 

�� !

"/mmol·L

−1
 

2 h 4 h 6 h 8 h 

1 d 

8.23±1.45 

(¯B) 

6.57±1.38 6.03±1.12 5.84±1.28 5.67±1.17 

2 d 6.91±1.52 5.73±1.32 5.21±1.05 6.03±1.36 5.58±1.21 

3 d 5.87±1.34 5.18±1.16 4.96±1.35 5.74±1.67 5.07±1.03 

4 d 5.34±1.65 4.95±0.87 4.67±0.98 5.54±0.76 4.86±0.84 

5 d 5.09±0.36 4.52±0.76 4.56±0.54 4.97±0.83 4.57±0.47 

6 d 5.23±0.58 4.89±0.73 4.78±0.67 5.03±0.94 4.93±0.54 

7 d 4.95±0.65 4.88±0.67 4.74±0.83 4.95±0.36 4.85±0.62 

� 2  �������	
 

Tab 2  Changes in blood glucose in routine therapy group 

�� !"/mmol·L

−1
 

í` 

�� !

"/mmol·L

−1
 

2 h 4 h 6 h 8 h 

1 d 

8.67±1.23 

(¯B) 

8.34±1.56 8.21±1.37 7.97±1.68 8.05±1.36 

2 d 7.93±1.05 7.91±1.34 7.89±1.54 8.31±1.03 7.92±1.21 

3 d 7.65±1.51 7.32±1.38 7.05±1.35 7.68±1.17 7.11±1.06 

4 d 7.03±0.34 6.69±0.98 6.87±0.74 7.54±0.76 6.85±0.84 

5 d 6.96±0.58 6.72±0.73 6.37±0.67 6.97±0.94 6.53±0.62 

6 d 6.68±0.73 6.35±0.83 5.98±0.5 6.54±0.74 6.03±0.47 

7 d 5.94±0.87 5.58±0.76 5.12±0.36 5.87±0.83 5.02±0.03 

2.2  GHÄ�m NSEÏ�(,þ 
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Tab 3  Comparison of serum NSE levels 

í` ¨#S�� $%&�� #'�� 

¯Bí(<12 h) 10.67±2.15 29.14±2.36

1)

 30.21±2.81

1)

 

24 h 10.67±2.15 31.05±2.08

1)

 32.81±2.49

1)

 

3 d 10.67±2.15 34.51±2.97

1)

 34.62±2.34

1)

 

7 d 10.67±2.15 27.41±2.32

1)2)

 35.72±3.05

1)

 

14 d 10.67±2.15 18.53±2.73

1)2)

 35.72±3.05

1)

 

21 d 10.67±2.15 13.42±2.61

1)2)

 18.93±2.25

1)

 

28 d 10.67±2.15 10.53±2.64 14.13±2.06

1)

 

24�¨#S��k�C

1)

P<0.01��#'��k�C

2)

P<0.01 

Note: Compared with normal control group, 

1)

P<0.01; compared with 

routine therapy group, 

2)

P<0.01 

2.3  GHÄ�sÈ�(,þ 

£¤�kÉGH 3 dD�2ÄGHÄ�sÈ�

,þ.^-ô²Q�Ë�GH 14 d� 28 d�EF

,GHÄ�sÈ�45Me�+GHÄ�.^5

9(P<0.01)�{|	& 4� 

� 4  ��������� 

Tab 4  Comparison in hematoma volumes between the two 

treatment groups 

 ()*/ml 

�� 

� 

+ 

¯B,- 3 d 14 d 28 d 

$%&�� 34 20.86±10.21 18.42±6.08 9.32±2.08

1)

 6.37±1.21

1)

 

#'�� 32 19.60±11.41 18.93±7.42 13.58±1.89 9.52±1.26 

24�#'��k�C

1)

P<0.01 

Note: Compared with routine therapy group, 

1)

P<0.01 
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Tab 5  Comparison in Neurological function between the 

two treatment groups 

� � �+ ¯B,- 3 d 14 d 28 d 

$%&�� 34 20.25±13.01 16.34±10.97 9.69±9.12

1)

 6.02±6.56

1)

 

#'�� 32 21.39±14.72 17.68±10.01 14.28±9.36 9.32±9.16 

24�#'��k�C

1)

P<0.05 

Note: Compared with routine therapy group, 

1)

P<0.05 

2.5  GHÄU©��,þ 

-���;ß¾¿5w���3¨�DU©�

EF,GHÄÉ�+GHÄ ADLy«,þ�59

�.^(P<0.05)�{|	& 6÷& 7� 

� 6  3� !��"# ADL�$ 

Tab 6  ADL classification after 3 months therapy 

ADL Y. 

� � 

/ 0 1 2 3 

$%&�� 10 14 6 4 0 

#'�� 7 9 10 6 0 

� 7  ��� ADL�$ 

Tab 7  ADL classification between the two treatment groups 

� � �+ 3 %4� ADL Y. 

$%&�� 34 2.13±0.912

1)

 

#'�� 32 2.68±0.93 

24�#'��k�C

1)

P<0.05 

Note: Compared with routine therapy group, 

1)

P<0.05 
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Ç�efD(����v8ÝÞ45�}C��

�efD NSE op(6�K}C�(ÚÛ

��Wø�¥SLq�[Dw/(��v8Ý

Þ�)*��

[10]

� 

R�k1O�hÀ,þ 2 Ä������m

NSEÏ��¥ÔEF,GHÄ���m NSEÏ�
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