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Dexmedetomidine relieves oxidative stress and inflammatory damage after 

tourniquet-induced ischemia/reperfusion injury   

 

Shen Peng-fei, Wang Bin, Xie Zi-kang, Zheng Chong, Qu Yu-xing (First Department of Orthopaedics, Changzhou 

TCM Hospital, Changzhou 213000, Jiangsu Province, China) 

 

Abstract 

BACKGROUND: Dexmedetomidine has been shown to fight against ischemia/reperfusion injury induced by 

tourniquets. 
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OBJECTIVE: To study the effects of dexmedetomidine on the oxidative stress and inflammatory damage caused by 

tourniquet-induced ischemia/reperfusion injury.  

METHODS: Seventy-six patients scheduled for lower limb operation were randomized into two groups: patients in 

dexmedetomidine group were given the intravenous injection of 1 µg/kg dexmedetomidine for 10 minutes, followed by 

0.5 µg/kg•h until the end of operation; while the controls were subjected to 0.9% saline injection at an equivalent velocity 

and volume. The levels of serum propanediol, lactic dehydrogenase, superoxyde dismutase, tumor necrosis factor-α, 

interleukin-6 and -8 were detected before tourniquet inflation, 10, 60 and 120 minutes after tourniquet release. 

RESULTS AND CONCLUSION: In both two groups, the serum levels of propanediol, lactic dehydrogenase, tumor 

necrosis factor-α, interleukin-6 and -8 after tourniquet release were significantly higher and the serum superoxyde 

dismutase level was significantly lower than those before tourniquet inflation (P < 0.05). Compared with the control group, 

dexmedetomidine significantly reduced the serum levels of propanediol, lactic dehydrogenase, tumor necrosis factor-α, 

interleukin-6 and -8, and increased the serum superoxyde dismutase level after tourniquet release (P < 0.05). These 

results suggest that dexmedetomidine can attenuate the oxidative stress and inflammatory damage resulting from 

tourniquet-induced ischemia/reperfusion injury probably by up-regulating the serum superoxyde dismutase level, and 

down-regulating the serum levels of propanediol, lactic dehydrogenase, tumor necrosis factor-α, interleukin-6 and -8. 

Subject headings: Dexmedetomidine; Hemostasis; Reperfusion Injury; Oxidative Stress; Tissue Engineering 

Funding: the Natural Science Foundation of Jiangsu Province, No. BK20131485; the Science and Technology Program 

of Changzhou, No. CJ20141205 

 

Cite this article: Shen PF, Wang B, Xie ZK, Zheng C, Qu YX. Dexmedetomidine relieves oxidative stress and 

inflammatory damage after tourniquet-induced ischemia/reperfusion injury. Zhongguo Zuzhi Gongcheng Yanjiu. 

2017;21(16):2489-2494. 

 

0  ��  Introduction 

��������	
������������

������/��� !�"#������$%&'(

)��*+,�-,./ !�01%23������4

5/6789�:; !<=

[1-2]

>*?@A���45/

"#����� !B<CD/EFGH>EF��/I

JKLMNOP�QRST%@AU=VW�XYZ[�

��45/\"����� !���O]^�_`a

bcdαefCDgh

[3]

> 

ijklmnoα2�pqrst#(α2AR)9uv�B

<wxyz{y|1}~����.�������i

jklm%�@A��89�8�����u�����

gh������5��>����ijklm�o�=

V���wx%@A0#/:��8�|1C��8���_

`abcdα/���< oZ[�=V¡2/¢Y

[4]

£8�

ijklm$%�C@A¤¥IKZ[����8�<¦§

¨¤¥Z[©IK\ªIU=V��/«I¬

[5]

> 

®¯����ijklm%°±���45/���

���0# !

[6-7]

���\"��Z[8�ijklm²

³´�µ���¶·/"#�����'- !B<¸�

/�¹���%2º»¼gh½¾¿ÀTollÁt#4(TLR4)

��y�¿ÀÂs6y�¿ÀÂs8�_`abcdα/Ã

ÄÅÆÇ/

[8-9]

£$<����ijklm�È%ÉÊq"

��Z[ËÌÍcÎÏ��ÐÑ¦Ò�$%@A���4

5/q"����� !���O]^���XÓ��

(IMA)ÔÕCD\g

[10-11]

>ijklm²³´»¼�¹Ö×

¿À�@AØÙ¼67 !�ÚÛ½Ü\"��Z[�

�����/������Ý'-�Þ¡2ßà

[12]

>áâã

<��äÆijklmå�2gh���45/����

��ef

[13]

�ijklm/æç��$è©¸�éÕ/ê

ë>�ì¸íîäijklm©�����45�����

� !ï/�¹�����ðñòijklmµ����

�Ý'�����456789�:; !/óô��@

A����������� !§õ¸�/ö÷øù> 

 

1  �����  Subjects and methods 

1.1  ��  ú0µûñò> 

1.2  �����  üýÅþo2015¥2��9�©���

ï�����ª\"���	q���/Z[> 

1.3  �	  
���2015¥2��9���ª\"���

	q���/Z[76ý�jKL���(ASA)Ã����

�£�44ý��32ý£¥�(40.6±7.8)�£#Ù��

(23.1±1.8) kg/m

2

£��ç���������� Y!Ö

"��32ý�#$%&X'16ý�(=V��� Y!Ö

"�15ý��)���� Y!Ö"�13ý>*�ú0

+�,Ã�µû��ijklm��-38ý>�����

�ï���.´/0�12> 

1.3.1  3452  6��ª������� Y!Ö"

�y#$%&X'y(=V��� Y!Ö"�y�)�

��� Y!Ö"�.\"���	q���/Z[£7

Z[89nT:;<=>G?> 

1.3.2  @A52  �ïB��C��< 70 g/L�DEü�

F;+u¼GHIJK&ÐÑ���LMüN��OP�

Q�"^�±:MHD×Ù9s[�RS+-T.Ö�å

5����ÐÑU!~V�<~VWX[> 

1.3.3  YA52  6�Z[3452�HZ[@A52

[£7\]�^_[> 

1.3.4  `a(bc)52  6�deóôfÒg%/M

h£7ti[�jGklìªEFiî�mno��§c

bc[> 



 

�����. ���	
��������������������� !"#$ 

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

2491 

www.CRTER.org 

1.4  
� 

1.4.1  KLp,  Z[4��J� qrsxt�u�v

wxyz{|6�8 mL/kg��}~���y+��8t�6

��Õ>Ý<Z[T©���9�¶&\ª�Ï�����

ÐÑKL\��>���9���3ZÜ\"×�/¸�

������������9�(0.8 mm×100 mm)��9

ÊÕ·���1 mA��9��2 Hz�t�0.1 ms>Z[�

Q��Ü©\Ü�å^I�����Ü���U>��Ï

ÐÑ�!����-���� �ï¡���Ü¢�q�

3ï¡£fª¡��¤¡¥��¦Ü¢§/¨©¡.Ã�3

ª�ì�«�ïr1/3«¬Ü1 cm³�45®u�8�¯

°L±²£�����ÐÑ�!�©¢�q��¯�³

´d�µï«¥�/�¡�¨©fÃ¡�¶¡·¸3�5 cm

3³´d�¹o&º�¡�}³»�ì�«�45®u�

8�(¼�½Ö¾H(¿�½r¾>ÀcÇ�845�8�

%��9��ÊÕÁh�0.3�0.4 mA�ÀÂÃ/®u�8

Äáè©��%ÅÆÐÑ�Ç���È��o�ÏÐÑ�

É0.5%ËÌÍc20 mL+1% ®Íc10 mL�����Ð

Ñ�É0.5%ËÌÍc10 mL+1% ®Íc10 mL>Ê�^

Ë��ZÜ¯xt�¯ut�Ì��Í� q»Î�Ïs

ÐoÌ�Ñ�>�ï*5�h��(ÒÓÔÕ\g30%�

\)�xtÖ�K×Ø5�10 mg£ *5�¨��(ÒÓÔÕ

Ù¨30%�q)�xtÖ�ÚÍÛf2 mg£*5�F;+u

¼G(+�< 50Ü/min)�xt�ÉÝkÞ0.2 mg> 

1.4.2  ßMp,  oq���¥O10 min�ijklm�

xtßàijklm1 µg/kg(áâãä�Måæ�ç�1

è�14780135)�u�^�Ú�éêë��v�0.5 µg/kg

���fì£µû�ßà�>íÕ���/�´îe>x

tu�ijklmH�´îe10 min��©Z"³ïïq

1/3³q����ð�ñ�ò���Oóô�ñ100 mm Hg 

(1 mm Hg=0.133 kPa)������60 min�qõ10 min�

ò�öë��60�120 min> 

1.4.3  *�  Ã÷oq���Oyõ����10 minyõ

����60 minyõ����120 minø4�ë�«ù��

�Ü¯xt�4 mL��ú|oÆ�qû��üoýþ/

Eppendorfoï��Ð���20 �h��è> 

1.5  �����  ����,��vw`�	
��

iv�������h��åæ£��	���Æ�

��,(ELISA)���67h�7	yO]^y_`abc

dαy�¿ÀÂs6y�¿ÀÂs8/ef�iv���

��j�h�éåæ�B#Ê�í��ûiv� �?ì

ª> 

1.6  �����  ù�x

_

±s�!��SPSS 20.0Ã

"ù�¤��#$%�Ò*��

2

�î£¤��#�

$%�Ò*�&µt �î£®��T�Òªp'Ã"�

¤¤�Ò*�SNK-q �î��P < 0.05�'N<CD;

GH> 

2������Results 

2.1  ���	
��  34Z[76ý��Gm;³´Ã

"�IUì4fÒÃ"> 

2.2  ���������  (�

��

�1> 

 

 

 

 

 

 

 

 

 

 

 

 

 

*�ú0+�,Ã�µû��ijklm��-38

ý>�����.´/0�12> 

¤�Z[Ã��é�(�

��

�1> 

 

 

 

 

 

 

 

 

 

 

 

2.3  �������  ijklm�Z[���Ý�ë�

(80.5±13.6) min�3µû�(82.7±12.4) min�Ò�'NÈC

D;GH(t=0.737�P > 0.05)>¶r�¤�Z[�ïT)

�K×Ø�*wÝkÞ�+ÈZ[�ª,-./»Þ> 

2.4  ������  ���³´��3q���Oë�«

���¤�Z[õ����3�ë�«��O]^yvw`

�	
�CDÙ¨��67h�7	
�CDgh��>

ë�«-�5¤¤�Ò�'NT<CD;GH(TP < 

0.05)>3µû��Ò�ijklm�Z[©õ����3

�ë�«/��O]^yvw`�	
�CDgh��6

7h�7	
�CDÙ¨�'NT<CD;GH(TP < 

0.05)�¤�Z[q���Oë�«��O]^yvw`�

	��67h�7	
��Ò'NTÈCD;GH(TP > 

0.05)�(�

��

�2�

��

�4> 

2.5  ��� !"#$α%&'()*6%&'()*8+

,  ���³´��3q���Oë�«���¤�Z[

� 1  �������	
� 

Table 1   Comparison of the baseline data of patients between 
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Figure 1  The flow chart of patient allocation 
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Table 2  Comparison of the serum superoxyde dismutase level of 

patients between groups     

�� ������� 
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��� 

10 min 

�
��� 

60 min 

�
��� 

120 min 

��� 179.8±18.1 156.1±14.8 123.6±20.5 104.0±16.2 

������ 186.2±17.4 175.6±16.9 154.2±24.3 150.6±18.3 

t 1.571 5.351 5.933 11.754 

P 0.120 < 0.01 < 0.01 < 0.01 
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Table 3  Comparison of the serum propanediol level of patients 

between groups     
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10 min 
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60 min 

�
��� 

120 min 

��� 4.3±0.7 6.7±0.5 5.6±0.6 5.3±0.5 

������ 4.5±0.5 5.6±0.6 5.2±0.4 4.8±0.6 

t 1.433 8.682 3.419 3.946 

P 0.156 < 0.01 0.001 < 0.01 
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Table 4  Comparison of the serum lactic dehydrogenase level of 

patients between groups     
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60 min 
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120 min 

��� 163.2±57.4 214.2±58.3 201.5±47.2 188.0±51.3 

������ 159.7±71.8 183.6±49.5 170.6±34.3 161.2±44.6 

t 0.235 2.466 3.265 2.430 

P 0.815 0.016 0.002 0.018 

 

� 5  ���������� ! α"�����(x

_

±s�n=38�ng/L)

Table 5  Comparison of the serum tumor necrosis factor-α level of 

patients between groups     
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60 min 
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��� 

120 min 

��� 2.3±0.9 7.2±1.5 6.8±1.5 6.3±1.6 

������ 2.2±0.8 6.0±1.3 5.1±1.2 4.6±1.2 

t 0.512 3.727 5.455 5.240 

P 0.610 < 0.01 < 0.01 < 0.01 
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Table 6  Comparison of the serum interleukin-6 level of patients 

between groups     
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120 min 

��� 1.9±0.6 7.1±1.9 6.8±1.6 5.1±1.3 

������ 1.8±0.7 5.7±1.6 4.6±1.4 3.8±1.1 

t 0.669 3.474 6.379 4.706 

P 0.506 < 0.01 < 0.01 < 0.01 
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Table  7  Comparison of the serum interleukin-8 level of patients 

between two groups 
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60 min 
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120 min 

��� 113.8±13.2 164.2±18.4 151.5±17.2 142.0±11.2 

������ 115.2±11.8 143.6±16.5 135.8±14.3 121.3±10.6 

t 0.487 5.138 4.327 8.275 

P 0.627 < 0.01 < 0.01 < 0.01 
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