
 

�1148�        Chin JMAP, 2013 October, Vol.30 No.10                              

�������� 2013	 10
� 30�� 10


 

��  �� 

 

7�ù8l9"UV#$��:; 

     

 
 

./0�123�45

*

(`�
#S���	�
�ab#�`� 510150) 

 

�����������	
��
�α
2

����������������� !"#$%�&�����'()$

%*$+�,-. /0*1234*56789�:;&<=>?<@ABCDEF�����GHI@EJ�K,

56789�:;LMNOC 

��
������P5678 

������R969.3       ������A       �����1007-7693(2013)10-1148-04 

 

Research Progress of Dexmedetomidine in Organ Protection  

 

LIU Xianbao, ZHANG Chunfang, ZHAN Hong

*

(Department of Anesthesiology, the Third Affiliated Hospital of 

Guangzhou Medical University, Guangzhou 510150, China) 

 

ABSTRACT: Dexmedetomidine, a new kind of high selective α
2

 adrenergic receptor agonist, is widely used in calm in severe 

medicine department, also widely used in perioperative calm and analgesic, and shows obvious advantages in analgesic, 

inflammatory inhibition, immune regulation and organ protection. This paper summarized the effects in the organ protection 

aspects for dexmedetomidine according to the literature in recent years. 

KEY WORDS: dexmedetomidine; organ protection 

 

                              

�����`cM#$d)*(2012B020700007) 

���	�efg�.�/0��1
�    Tel: (020)89212354    E-mail: 457163589@qq.com    

*


����hi�.�/j    Tel: 

(020)89212354    E-mail: 29896926@qq.com 

��������	
��
�α
2

����

����������α
2

AR ���α

2

AR ���

� !�"#$%&'()*+,-./01(2

34564�647�4289:)

[1-3]

�$,-;

<�=>�����?@ABCD;E��

[4]

FG

HI���JKα
2

��LMNO�PQRS�

��TUVAWXYZ��

[5-7]

F@A[\]^'

(_`�YZab����cd�efghij

k�l�mnD�2opq

[8]

�rs��tu ICU

"D;<vS�wAxy�������'(%

z4{|%z4�%}~�+�z �;E:

[9-13]

��"���� tu�P���������

�?D�����+����?�01./D�

����������%����+tuxy���

�����?C01����D�� ¡¢£� 

1  ��������	
��
�� 

����?C�6¤2¥¦§��A�f�

�xy����6��D¨ZG�Aα
2c

AR©ª�

�«¬­®��¯ °±�Gu:

[11]

xy����

�?²³Q��6´�¤2�µ¶A·¸���

���¹º»3¼½¾$¿��ÀÁ²³Q�¹

[\�6¤2¥¦§µ¶2Â" HMGB-1 ÃÄ�

[\3¼·¸ TLR4DÅÆ�����?�ÇAÈ

j·¸¿��������ÉÊ�6ËÌÍ�D

PÎj�Fabio:

[14]

ÏÐ�6¤2¥¦§Ñ
�Ë

Ì���Ò��Ó½Ô 45 min�q�ÕÖ×ØÊ

Ù�Ú�¿�ÛÜ�q�����?Ý��º»�

6¿������º»2Þß½à�Bayram :

[15]

C(á�â�ãäåhii"<Ó§æ����

?�çè,��º»iéêj CrCl�NGAL $ë

Y� C ìí���¹[\��ìí�î����

�?C�6������A�?ïð�ñsòk

D��aóô� 

2  �������	
��
�� 

 tu�õIö"Ø(÷øùúû2�üý4

¤2¤þ���:��D�µ¶����'()

*µ¶���	
'(ç�+µ¶�
����

�k����D��$����f���HIÏ



 

�������� 2013	 10
� 30�� 10


                              Chin JMAP, 2013 October, Vol.30 No.10        �1149� 

Ð�µ¶����:��Ñ
�çè����?

C�'()*����A�?���«¬���

�?C�'(�������(���k���

§D��� 

����?���LMD�'(µ¶A�?

D�����Robert :

[16]

��çè�����?

����LMD��4 �$á!µ¶A�?Y

Z���T"�#$%���&�'(����

G'()�*e+�,÷���#��-�./

0j12D34���LMÈj12µ5���

��?�¹YZ��-��ç�µ¶���T�

¹YZ���LMD�%��Ë678D

Caspase-3 ÅÆ�9:;<'(�����Jukka

:

[17]

��=����?C´>��¤2�ÚÑ


"'(�����ª�?.>@�����?[

\= 73%Dá!���A�43%DB!���A�

C3����?ADEÉÊ2FÃÄ$[\2o

�����¹[\���A�'(��Gà��

HIJKL�(CGS-19775)��6M�NO�w�

� αI� 3-P� 5-b� 4-�*QJR(alpha amino 

3 hydroxy 5 methyl 4 isoxazolepropionate�AMPA)

��DKL�(NBQX)�Andrea:

[18]

��=¤ûα
2

��S
8Ú�ÏÐgPj'(TUM��µ¶

Ñ
��Ñ
��VWX����?�YÑ
'

(��D���Z��é 5 d D[�8Ú$¤û

α
2

A-KO ��α
2

C-KO ��8Ú ¡ô\�]¨ 

^_�`a§æ����?��bJRì�`a

§æ 30 miné�c�§æHIJKL�defI

JR�ÑggPjhN\þ��á!i�$j!

kl��é 10 dkQm�çè��á!$j!A

XnDkl�����?²³QZ[�8Úá!

k>�8ef 44%�¤ûα
2

C-KOS
8Úá!k

>�8ef 49%�ÀÁ����?²³Q[�8

Új!µ¶ef 71%�¤ûα
2

C-KOS
8Új!

µ¶ef 75%�®:�����?��efα
2

A-KO

¤û8ÚTUM�MoDá!µ¶�p:ÉÊj

!kl�����?'(����Cα
2

A-KO¤û

D8Ú"pOûaGà�qrs&�'(���

��HIα
2

A��S
n��D�Philip

[19]

C�t

ktxu"çè�����?�vwõ�~bx

ÖLMD'(M�G�y÷A���C8z"G

�òAG��&Nh{AGwõD�
��|��

�àZ�����?�Í�G�ñs}~ ICU �

���P�����Í�£���Á�G���

Z���wõ�����N��eD��� 

����?��,-���,-���¹;

������DGà�t��Goyagi :

[20]

��ç

è�������?���k�úwõ�Ú�,

'(¤� �C¤2é 2 d$ 7 déXn[\�C

CA1 ��¤2�·¸w>@f�������?

$�k�úDq���ºl CA1��¤2Iö"

HIJÃÄ !��$ab����ÃÄ�D�

A�Sato :

[21]

������?��\�����

¤2��Ñ
�½àn���DPQ$��� 

¡VAXnlÜF\�.¤2¬�þÜ¢ o>

,-.������?,÷��.$����?

\��.¤2¬$¤2é 60 min2FÃÄ>�?

.$\�.��£.D�¤2j¤��� ¡=

OF����?��\�.'(¤� �>�?

.\F����?��,÷��.4\��.$

����?��\��.��� CA1'(¥PÎ

¡>�?.�F\��.$��.¦¼Ë6¤2

§¨./kQ� �ª�?.=>Xn[\��

���?��\��º»0j'(k�½à��

����ª©�ª«��D'(����=O� 

Olcay :

[22]

��¬­=����?CþÜ/L

þÜ�)*D'(�����m�=Ò��./

D MDA4NO Dìí$ SOD4CAT D®�ÅÆ,

m�=2ÂD TNF-αÃÄìí�TUNNEL ��¯

����./kQ°±²³'(¥�#�$�?

.�Ú>@�§æPQRì.��./ MDA4NO

ìíXnÉÊ�����?.$PQRì.>@�

��./ MDA4NOìíXn[\� SOD4CAT

®�ÉÊ�2Â TNF-αìíXn[\�²³'(
¥�#Xnef�ú´�����?�0µO�

¤2¥¦§µ¶éD�Ú��$¶¼·A'(�

���� 

Sanders:

[23]

��çè�����?��#$

%�¸ÉÊ¹�á!'(¥PÎ¡��Lº»¼

½��¾¿�MoD²³��À� 0.1~100 µmol·L−1

D����?�¹�#$%�D�¹�#$%�

[\º»¼½�mnD²³�ª�?.>@��

���?Á²é·¸PÎ¡ÉÊ= 71%~141%�À

Â�0.1~100 µmol·L

−1
����?Aef¾¿�M

oD²³���ª�?.>@�����?ÉÊ

=·¸PÎ¡ 16%~32%�ÃJÄGÅ$ÆÜQ�



 

�1150�        Chin JMAP, 2013 October, Vol.30 No.10                              

�������� 2013	 10
� 30�� 10


 

ÇÈóô=¾¿�&�½à��îA·¸É°1

ÃJÄGÅ�·¸ÉXÊÇÈ�'(¥�³���

Ë'óôÆÜQ�°1ÇÈD�?·¸�³�C

��Ì\"îA	PÚÎ®���-MoÍÎá

!'(²³���ÏÐZ 25 µg·kg−1
D����?

�Mo'(²³���ef=á!��-LM

Caspase-3 ÅÆ�������?�#ÉÊT��

 �Ñº»&������0.75%��-ÒÓ��

Western blots m�PÎÔj pERK1�pERK

2

 $ 

Bcl-2 ÅÆef�Z� 25 µg·kg−1
����?ÉÊ

= pERK

1

�pERK

2

$ Bcl-2ÅÆ�½à;��pERK

2

$ Bcl-2ÅÆ�;�ÒÓ��-"D����?�

HI pERK

1/2

$ Bcl-2ÕÖ×8·¸ØÙÚM� 

3  �������	
��
��  

����?�Ûµ¶A�?�����@�

¨Z«¬����°±�����çè

[24]

�ÏÐ

�éÜ2o MODS ��Ñ
é�q��ÀÃÄ�

#����?Á²�YZ=Ývcd�IL-4$ IFN-γ
Xn[\�kQm�çèÛ�ìÞwXn[\�

Ûßµ¶ef�àAáâ:

[25]

�������?

� LPS �� IFN-γl�îoÛãä·¸®�µ¶
@A�?D��Gq�����?Xn[\=

NR8383·¸ iNOSÅÆ#�´GqG��HIα
2 

������åM�Chih

[26]

wANOD����

���?��ÕÖ×q�e+=�M�2v�Ú

¨æHçoÛµ¶Û�Ývpq�����?�

�ÕÖ×[\BALF8Úè·¸�$MIP-2 4IL-β
ÃÄ��èÔjÃÄVAXnºl�����?

��ÕÖ×[\Û�Á/éê#>�PMNs /�ß¡4

MPO ®��[\ PGE

2

4NO $ COX-2 ÃÄ��

¹efÛ�Ývpq� 

4  ��������	
��
�� 

«¬����?��5����T�k�G

�w�HIYZÝvúëcd�����5./


�µ¶�&��C Atakan:

[27]

��"4ùóô�

-ì��M�LMÏÐíM2v�ÚÑ
�C5

./"�"î<Óï2�5ðñ_$ò3�Ýv�

&ó©�C����?Á²íM2v.ÅèD

E�@Ñ
.AXnô������?Cô\í

M2v�ÚA5./�����î�A���õ

������?Cwõ$íM2v��,-=�

´�$)*ÝvDöko5¿��÷Í����

�ÇA;<����G�A01����� 

5  ��������	
��
�� 

����?�÷6�ø�P./��ù��

���µ¶�«¬��xyúAïð�����

�?Aû?2ü�`����4ùóôD�

Soichiro :

[28]

¬ý����?C¤2¥¦§éq

��øA÷6�����rsçèþ�����

?C¥¦§��ÁÐËq���./2ü�`�

$�Ó2ü#�ËZÉÊ����?ÃÄw�.

/2ü�`�$�Ó2ü#����-ì���

q�����?ÉÊ=÷Þ���A�	���

�?$G
?��q�ef=ª�����?L

MD���A�Volkan :

[29]

��;�����?

²³Q�È=!>�ú�Ú÷6M�ç�Á¤�

�����?²³Q[\=÷¡$í
�Óo�

����?²³QXn�È=í
�Óoef

25%�50%$ 75%DÁ¤,wXn�È=÷¡ef

25%$ 50%DÁ¤�����?Xn[\í
�Ó

o��=WX&�í
�Óo[\����V�

�G��s¬ýª«Z�����?$��,�

Þ`t�k���ÖC!>�ú÷6M�D��� 

¢�î£�����?�Ç��q��tu

��;<;E"��ó����n��C�4�4

54Û:01./"@AYZÝvå!cd�e

f01./µ¶���./01���h�ô\

������?01����T�k��A� 

�Ñ���è|�����?�tu;<;EA

G���@ABCDef01./µ¶����

4�
$��� 

REFERENCES 

[1] ASLAN A, CEMEK M, ESER O, et al. Does 

dexmedetomidine reduce secondary damage after spinal cord 

injury? An experimental study [J]. Eur Spine J, 2009, 18(3): 

336-344. 

[2] FAIRBANKS C A, KITTO K F, NGUYEN H O, et al. 

Clonidine and dexmedetomidine produce antinociceptive 

synergy in mouse spinal cord [J]. Anesthesiology, 2009, 

110(3): 638-647. 

[3] PARIS A, TONNER P K. Dexmedetomidine in anaesthesia [J]. 

Curr Opin Anaesthesiol, 2005, 18(4): 412-418. 

[4] GUO T Z, JIANG J Y, BUTTERMANN A E, et al. 

Dexmedetomidine injection into the locus ceruleus produces 

antinociception [J]. Anesthesiology, 1996, 84(4): 873-881 

[5] VENN R M, HELL J, GROUNDS R M. Respiratory effects of 

dexmedetomidine in the surgical patient requiring intensive 

care [J]. Crit Care, 2000, 4(5): 302-308. 

[6] VENN R M, BRADSHAW C J, SPENCER R, et al. 

Preliminary UK experience of dexmedetomidine, a novel agent 

for postoperative sedation in the intensive care unit [J]. 



 

�������� 2013	 10
� 30�� 10


                              Chin JMAP, 2013 October, Vol.30 No.10        �1151� 

Anaesthesia, 1999, 54(12): 1136-1142. 

[7] HUUPPONEN E, MAKSIMOW A, LAPINLAMPI P, et al. 

Electroencephalogram spindle activity during dexmedeto- 

midine sedation and physiological sleep [J]. Acta Anaesthesiol 

Scand, 2008, 52(2): 289-294. 

[8] CORMACK J R, ORME R M, COSTELLO T G. The role of 

α2-agonists in neurosurgery [J]. J Clin Neurosci, 2005, 12(4): 

375-378. 

[9] SOICHIRO M, TAKASUMI K, AKIRA S, et al. Deterioration 

of myocardial injury due to dexmedetomidine administration 

after myocardial ischaemia [J]. Resuscitation, 2010, 8(12): 

1714-1717. 

[10] JOHN C, MARY K. Brain tissue oxygenation during 

dexmedetomidine administration in surgical patients with 

neurovascular injuries [J]. J Neurosurg Anesthesiol, 2010, 

22(4): 336-341. 

[11] GU J, SUN P, ZHAO H, et al. Dexmedetomidine provides 

renoprotection against ischemia-reperfusion injury in mice [J]. 

Critical Care, 2011, 15(3): 153-161. 

[12] WAGN C H,WANG S L, SONG J F. The effects of combined 

dexmedetomidine with morphine in epidural analgesia after 

cesarean section [J]. Guangdong Med(���� ), 2011, 

32(15): 2044-2046. 

[13] YANG Y P. The application of dezocine combined 

dexmedetomidine in labor analgesia [J]. Hebei Med(���

�), 2011, 17(7): 906-909. 

[14] FABIO G C, PEDRO T G, ROSA M V, et al. 

Dexmedetomidine and S(+)-ketamine in ischemia and 

reperfusion injury in the rat kidney [J]. Acta Cirúrgica 

Brasileira, 2011, 26(3): 202-206. 

[15] BAYRAM A, ESMAOGLU A, AKIN A, et al. The effects of 

intraoperative infusion of dexmedetomidine on early renal 

function after percutaneous nephrolithotomy [J]. Acta 

Anaesthesiol Scand, 2011, 55(5): 539-544. 

[16] SANDERS R D, XU J, SHU Y, et al. Dexmedetomidine 

Attenuates Isoflurane-induced Neurocognitive Impairment in 

Neonatal Rats [J]. Anesthesiology, 2009, 110(5): 1077-1085. 

[17] JUKKA J, KIRSI P, JARI K. Neuroprotection by the 

a

2

-adrenoceptor agonist, dexmedetomidine, in rat focal 

cerebral ischemia [J]. Eur J Pharmacol,1999, 372(1): 31-36. 

[18] PARIS A, MANTZ J, TONNER P H, et al. The effects of 

dexmedetomidine on perinatal excitotoxic brain injury are 

mediated by the α2A-adrenoceptor subtype [J]. Anesth Anal , 

2006, 102(2): 456-461. 

[19] PHILIP A, TARA M, SHERRY B, et al. Successful treatment 

of ifosfamide neurotoxicity with dexmedetomidine [J]. J Oncol 

Pharm Practice, 2010, 16(4): 262-265. 

[20] GOYAGI T, NISHIKAWA T, TOBE Y, et al. The combined 

neuroprotective effects of lidocaine and dexmedetomidine 

after transient forebrain ischemia in rats [J]. Acta Anaesthesiol 

Scand, 2009, 53(9): 1176-1183. 

[21] SATO K, KIMURA T, NISHIKAWA T, et al. Neuroprotective 

effects of a combination of dexmedetomidine and hypothermia 

after incomplete cerebral ischemia in rats [J]. Acta 

Anaesthesiol Scand, 2010, 54(3): 377-382. 

[22] ESER O, FIDAN H, SAHIN O, et al. The influence of 

dexmedetomidine on ischemic rat hippocampus [J]. Brain Res, 

2008(1218): 250-256. 

[23] SANDERS R D, SUN P, PATEL S, et al. Dexmedetomidine 

provides cortical neuroprotection: impact on anaesthetic- 

induced neuroapoptosis in the rat developing brain [J]. Acta 

Anaesthesiol Scand, 2010, 54(6): 710-716. 

[24] LIU X B, ZHAN H, ZHANG C F, et al. The effects of 

dexmedetomidine on lung immune and lung protection in 

postpartum hemorrhage induced multiple organ dysfunction 

syndrome [J]. Guangdong Med(���� ), 2012, 33(8): 

1053-1056. 

[25] LI J, WU Q, XU X B. The effects of dexmedetomidine on the 

protective inflammatory damage in pulmonary macrophage [J]. 

Guangdong Med(����), 2010, 31(16): 2059-2061. 

[26] YANG C L, CHEN C H, TSAI P S, et al. Protective effects of 

dexmedetomidine-ketamine combination against ventilator- 

induced lung injury in endotoxemia rats [J]. J Surg Res, 2011, 

167(2): 273-281. 

[27] ATAKAN S, DILEK M ,UFUK U, et al. The effect of 

dexmedetomidine on liver histopathology in a rat sepsis model: 

an experimental pilot study [J]. Ulus Travma Acil Cerrahi 

Derg, 2010, 16(2): 108-112. 

[28] SOICHIRO M, TAKASUMI K, AKIRA K, et al.Deterioration 

of myocardial injury due to dexmedetomidine administration 

after myocardial ischaemia [J]. Resuscitation, 2010, 81(12): 

1714-1717. 

[29] HANCI V, KARAKAYA K, YURTLU S, et al. Effects of 

dexmedetomidine pretreatment on bupivacaine cardiotoxicity 

in rats [J]. Reg Anesth Pain Med, 2009, 34(6): 565-568. 

�����2012-12-30

 

 

 

<-=>ÒÍ���:; 

 

 
 

���

1

����

2*

��		

3

(1.k��lmgn���Z k� 332000�2.�Zopq�rstu��Z k� 332300�3.��S�v


��R� 310009) 

 

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

%	&'()*�+,-./0��	  ������	� !"#1 3 23456789:;<=>?@A��	 

!>BCD4�������	EFGHIJKA�8L$��MNO�MNP�QRHI�SIT*U�VWXY

�Z[8LOMN�\]�̂ ���

7_`�����aHbc��
  ������	^d2e[1fg�a

                              

�����wxy�.���    Tel: 15879220142    E-mail: zyld-1@163.com    

*

�����z�{�.�/0�C|�    Tel: 

(0792)2760867    E-mail: jimmyhz@aliyun.com 




