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Abstract 

BACKGROUND: The effect of dimethyl sulfoxide cryoprotectants has been got a lot of verification in the 

low-temperature medical applications. But there is no literature addressing microdialysis detection of dimethyl 

sulfoxide cryoprotectants.  

OBJECTIVE: To investigate the microdialysis relative recovery of different concentrations of dimethyl sulfoxide 

cryoprotectants used for limb reattachment. 

METHODS: In vitro linear probe relative recovery of different concentrations of dimethyl sulfoxide (2%, 5%, 8%) 

was detected by retrodialysis gain and loss method. The correction in vivo experiment was done to estimate 

dimethyl sulfoxide relative recovery in rabbit amputated limbs.  

RESULTS AND CONCLUSION: The relative recoveries of different concentrations of dimethyl sulfoxide (2%, 5%, 

8%) were (49.49±3.56)%, (46.30±1.48)%, (52.66±2.54)% using retrodialysis gain method and (50.99±6.89)%, 

(43.86±1.35)%, (50.67±0.75)% using retrodialysis loss method. The average recoveries were (49.48±3.18)% and 

(48.51±4.03)%, respectively. There was no difference in the relative recovery of dimethyl sulfoxide detected using 

two methods. The change of dimethyl sulfoxide concentration could not influence the retrodialysis gain and loss 

method calibration results. The recovery was (15.45±4.8)% in vivo. These findings indicate that the microdialysis 

technology is suitable for dimethyl sulfoxide sampling in vivo that has no obvious influence on the relative 

recovery. 

 



 

�����. ���	
��
������������������ !" 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

3856 

www.CRTER.org 

Subject headings: Dimethyl Sulfoxide; Microdialysis 

Funding: the Medicine and Health Research Foundation of PLA during the Eleventh Five-Year Period, No. 08G051; the 

National Natural Science Foundation of China, No. 81301662, 81341015 

 

An ZL, Ding K, Liu CS, Zhu ZX, Zhou JC, Zhang Z, Zhang SM, Wang D. Dimethyl sulfoxide acts as a protective agent to 

perfuse rabbit amputated limbs: the relative recovery of local drug concentrations. Zhongguo Zuzhi Gongcheng Yanjiu. 

2015;19(24):3855-3859. 

 

0  ��  Introduction 

�����(dimethyl sulfoxide�DMSO)��	
��


�������	
�������������
�

� !�"#$%&'(�)*+,�-."/0+1(

23��
"4-��567�!8�9:�;<="/>

?;<=@>�A��@�BCDE#�FGHIJK#�

L�MN�#?MOP#�Q9RS+T&L���)?

@)UV

[1]

$ 

������	
WX
OPYFGJK#�=Z[

\]PFGMOP^FG_�`FGabcL	d
ef

gh�iFGajklmnkbO�opFGnkqjr

stu6=Zv8FGw��xyIzn{�|}~�F

Ga� gh���FGaw�
����u��FG�

�t��������%�
��#����%����

 ?n����Haber-weiss�Fenton*+L�
�%�

(FG
�����L�M(�4��@��7�?��

c�
�P�

[2]

$���`�8�(�200 �)JzFG}I

zn{_�� ¡FGa¢w����OP£¤¥�FG

¦§¨©ª«¬
����­XiT�������
H

IJK#$ 

`�8�}�����
FG7�®^¯°�±�²

³¦´µ¶�·�¸¹º¢_�����gh�10%}�

FGL»¯°¼½100%t0.1%gh}¯°¼�35%�¾

i�0.004%
gh������(FG
L»¿�lÀÁ

Â$��ÃÄ}Å�X[�Æ[ÇÈ������ÉÊm

Ë�(FG
ÌW7�$������ÍÎÏÐ
FGI

zJK#�±¿�	
FG7�ÑÒ
�)ÓÔ#$ 

ÕPÖ×Ø�	
ÙÚÛÜÝ?PÖ×Ø¦�Þß�

5àáâã
	
�L�äåaæçÅèÕéL�ÜÝ


ê×Ø$AëPÖìí���î��n(ïðL�åaÕ

PÖñò`�óôõö¸Õé÷(FG¢æçÛÅ�Ú

Û���øghùhúûüý�i9kÖ��]nM�ü

ýæðPÖþa�59PÖþa��ÛÅ
ÚÛ¢l��

���u�^äå��ÜÝ
Í
�,�Õ	�»}
�

�ÜÝ��}kÖª-�

[3-7]

$±%&`�	
ÚÛ\h¸�

��ÛÅ
ÚÛ¢iñò_
����ñòbFG

�

��l=�^�(
óô��ëPÖ¢_���
gh8

&ñòbFG
���
gh$���`�X�4���

�
��gh}­�æçÕPÖñ�
���¾��¼


�d$ 

½�ß�8��)Q���� L²³
!��8�

�ë�0v8FG�����FG=é�"��uJ#�

�FG
ä��i$��Jzâ%$�����HIJK

#`8��)
+T$^�ÒéÔ#�±ÍÎ&�ÀTÕ

PÖ×Øæç�����'�
()*+$ÕPÖ,�ñ

�-(��¼
./�d��0�1åÚ23�@�gh


45$6�Ô7X�n�é81�é8�d�����

gh(��¼
ÁÂ�5��������JK#Ú29

1å
OP�²³~:��ç�í;�î$ 

 

1���������Materials and methods  

���<=í;>?$ 

�����@&2014�6A12B`4CDE�FGH

�I@#Jâ�$ 

	
@ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����@KL��M�êNOÒP95Q�å�é

2.5�3.0 kg�%RST�ÀU�ÔÅ�×Ø�VWXYZ~

:�Å�2�#[@SCXK(S)2011-0006$ 

��
�@ 

����	
��
�@�����'�\]�

0.1%�10%(å^_ )��`a{� Ŷ=308.0+142.7X+ 

31.181X

2

 (R22=1.0)�bc�s=0.1%(å^_)�dkh

d=0.1%(å^_)�le/hc=±2.35%$ 

ÕPÖÜÝn{_�PÖ¢_
@��éQ�FGb

¢_
	�k$��f$g�@�gh�­��nåab

��¼æçhi�jT�é8(*kg���¼)?�é8

��������	
��
�������

������ ���

	
��
 ����99.5%�����sigma�� 

���� ����� 

 !" 100 g #$%&�� 

'()*+(CMA 402'(),-�.

/01CMA 47023'456�1CMA 

30789:) 

;< CMA�� 

'()=>?5@AB�CDEF 

(ZL200620048875.4) 

GHIJ	IKLM� 

 

NO�PQRS(ZL201420110925.7) GHIJ	TUVKW� 

XYZ'()=[>\C��5]� 

^_` 

GHIJ	TUVKWab 

cde(f�(OM806g) %h Löser�� 

i'>j�k1>jlm�kn:7 opqrKs�k�� 



 

�����. ���	
��
������������������ !" 

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

3857 

www.CRTER.org 

(*k*PÖ8�$
��¼)lm�����
åb��

¼

[8]

�Í
����d�����
ñ���¼�no¼

p

4q�ëlm*PÖ8T&�����ñ�åa�

�¼�d
�ç�$  

��������	
��
����@ 

�é8�d�����gh(��¼
ÁÂ@Ù,�

ÕPÖñ�rðs�100 mLgh�2%�����"¢


ÕPÖåb��¼���Ô*+t_�u�jvw�h�

39 �$ÕPÖëxPLíyj�ÚÛ¢Ú2ñ��ÚÛ\

h�2.2 µL/min�óô30 min(�zÚÛ¢{|}
^�}þ

{|Û�¢å
}

~/d)${|��Ý6��~15 min

��	
Ý6���5
Ý6$��gh��8gh^�g

h���2%�5%�8%
�����"¢��
gh¸ó

ô30 min���5
Ý6$ÀTw�OP£��dPÖ¢_

Ý�OP£��n�é8Y�?i�����-(��¼$

�é8-(��¼?iY�@ 

Y�1@RG(%)=Cout/Cin×100% 

A_�Cout �PÖ¢_@�gh�Cin������

"¢gh$ 

�é8�d�����gh(��¼
ÁÂ@Ù,�

ÕPÖñ�rðs�100 mL�égh�9 g/LLíyjÕ

PÖåb��¼���Ô*+t_�u�jvw�h�  

39 �$2���ðgh�2%�����"¢�0.6 mLs

ðÕPÖÚ2��æ��óô30 min���ÚÛ¢��~

15 min��	
Ý6���5
Ý6�Û\2.2 µL/min$8

gh��â�����gh����2%�5%�8%��


gh¸��5
Ý6$ÀTw�OP£��dPÖ¢_@�

�é��n�é8Y�?i�����-(��¼$�é

8-(��¼?iY��@ 

Y�2@RL(%)=(Cin�Cout)/Cin×100%  

A_�Cout�PÖ¢_@�gh�Cin������"

¢gh$ 

��������	
��
����@ÜKL��

M�êNOÒP95Q�����2�������1q�

#q��j���3 mL/kg��2������x����

������1 ���¡¢2 cm�£�¤¥�¤¸1¦

§���3 cm���Ò¨¦§�Ù�1©&J�ª¢�>

©�39 ��Ù,�ÕPÖñ�©ð�1¤¸$ÕPÖk«

ë8_�gh(���2%�5%�8%)
������ÚÛ

¢�ÚÛ\h�2.2 µL/min�óô30 min�{|��Ý6�

�~15 min��	
Ý6��
gh¸��5
Ý6��Q

ÒP9¬��15
Ý6$�ðY�2?i�����-(

��¼$ 

������@�����
-(��¼$     

 

2������Results  

2.1  ��������	
��  �\]0.1%�10%(å

^_)a�­®�����å^gh
~��"¢OP£­

p~��,�4q¯Ð�6ÕPÖÝ�_
°k Lí�k

(�a8�±²��³´
'�a8<µ����ç�¶$ 

2.2  
�����������������   

����������������
��@¦´µ

¶��é8?i2%�5%�8%gh�����
-(��

¼­gh¥�·°�k«� (49.49±3.56)%� (46.30± 

1.48)%�(52.66±2.54)%�ó¸��¼�(49.48±3.18)%�

¹�

��

�1$ 

 ���������������
��@¦´µ

¶��é8?i2%�5%�8%gh�����
-(��¼

­gh¥�·°�k«�(50.99±6.89)%�(43.86±1.35)%�

(50.67±0.75)%�ó¸��¼�(48.51±4.03)%�¹�

��

�1$ 

 

 

 

 

 

 

 

 

 

 

 

 

 

����������!"#$@ÕPÖ,�ñ�åb

��¼l®�����gh
ÁÂ������`,�ñ�


��¼ª&Ano¼�º�ÀT�é8�dåa��¼


Î~�ÕPÖ×Ø»¼+T&�����
�ð²³$            

2.3  
���������������   (5QÒP

9æçÕPÖ,�ñ�åa����$åa��¼­��

���gh
¥�·°�65QÒP9$^
��¼�6	

¬�ó¸��¼�(15.45±4.8)%�¹�

��

�2$ 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1  �������	
��
������������� 

Figure 1  Influence of different concentrations of dimethyl sulfoxide 

on the relative recoveries 

���2%�5%�8%����	
��
������������ 

 

100

80

60

40

20

0

�
�

�
�
�
(
%
)
 

2%              5%              8% 

��������

� 2  ������������	
�
������� ���

�� 

Figure 2  The in vivo relative recovery of different concentrations of 

dimethyl sulfoxide detected by retrodialysis loss method 
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