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cU3\i'l1 U1lJ4'(;I : m1~m~n~'l;1'(;Ifl'l1lJL~tJ.:Jt1fl~'lt~~fltl(;lL~tl~tu~tJ'lmJ~mhtJ 
~ ..J~.,... ..J ... 
LfJlVlL(;Iru~fJl1tJ1VllJ Sirolimus. (A STUDY OF CARDIOVASCULAR RISK 

MARKERS IN RENAL TRANSPLANT RECIPIENTS RECEIVING SIROLIMUS­

BASED REGIMEN) tl. ~mm~n~VltJ1Uv.ufi~in: 1'1\. i1Yf'l1 ~VltJ1L~fllifC\lC\l1, 

m1~m~n~ij1'fJI'l1.11~~.:Jfld~tl~n~~'l~1'~fl'l1lJLitJ.:Jt1fli'lt~~fltl~Lfttl~tu~tJ'ltJ 
UfJnd1tJ\fJI~\IA'ro~fJlffi1~i:i sirolimus ~1U'lU 21 IiIU LUffi1JLYlmJn1J~tJ'ltJufJnd1tJtfJI~ 
t;tf1Jmtun~lJ calcineurin inhibitor based regimen (CNI) ~1U'lU 21 flU (;l1'l~1'~1~~1J 

" , 
~'l;1'(;Ifl'l1lJL~tJ.:Jt1fli'lt~~fltl(;lL~tl~ 4 V. 111 ij LfJltlmin tlA'LLri asymmetric 

dimethylarginine (ADMA), nitric oxide, homocysteine LLfl~ total antioxidant capacity 

t'IJV.fl1~lJ1 V.1J~11~c;\1Jfl'l1lJL;lJ;U ADMA tu~tJ'ltJn~lJ CNI LLfl~ sirolimus i:ifi1 0.60 + 
0.02 ~mol/L LLfl~ 0.52 + 0.02 ~mol/L fJl1lJfl1c;\1J ~.:JLLfJlnfi1.:JnUtlf.h.:Ji:iUtJ~1A'C\lVl1.:J~a~ 

(P < 0.05) 1~~1Jfl'l1lJL;lJ;U nitric oxide tun~lJ~tJ'ltJ CNI LLfl~ sirolimus i:ifi1 138.68 

+ 28.91 ~mol/L LLfl~ 82.01 + 9.46 ~mol/L fJl1lJfl1~1J ~.:JbJLLfJlnfi1.:JnUtlti1.:JijUtJ~1A'C\l 

1~C;\1J1iI'l1lJL;lJ;U homocysteine tun~lJ~tJ'ltJ CNI LLfl~ sirolimus i:ifi1 14.34 + 0.87 

~mol/L LLfl~ 17.33 + 1.65 ~mol/L fJl1lJfl1~1J ~.:JbJLLfJlnfi1.:JnUtlti1.:Ji:iUtJ~1~C\l LLfl~1~C;\1J 

total antioxidant capacity tun~lJ~tJ'ltJ CNI LLfl~ sirolimus ijfi1 1072.40 + 51.67 

~mol/L LLfl~ 1000.51 + 65.15 ~mol/L 1J11lJfl1~1J ~.:JbJLLfJlnlJh.:Jnutlti1.:JijUtJ~1A'C\l 
~flm1~n~'Yi1J~1~tJ'ltJufJnd1tJt(;l~f1JtJ1 CNI ijfl'l1lJLitJ.:Jfitlm1Ln~t1fli'lt~ 

~fltl"'L~tl(;l~.:Jn~1n~lJ~\IA'f1JtJ1 sirolimus ~1nm11J11'l~1'(;I1~~1J ADMA ~.:JLilututlA'~1 
sirolimus \.h~~i:i~fl tumn'ltJUtl.:Jnum1Ln(;l t1fli'l t~~fltl(;lLfttl(;l tu~tJ'ltJUfJnd1tJ\lJ1~ 

t~f1Jmn"'J1ijA'lJnu . OJ. 

ft1'11~'1 .. .. LJ1i'~VltJ1 .. . ..... . . fl1tJijtl~tlil~(;l . . ... & ...... 14 ................ . 
nm1~m~n . . .. 2553 ... .. ...... ... . ~ .. ..J.I'! ........... ~ fl1tJlJtl'ltl tl .Vlu1n~'lVltJ1UV.Ufi~fl . . ... . ~~.~':-:' .. C'&-__ 

~.. ..J_I'! ... ... .. , {I,,&JV ~ 
fl1tJlJtl'ltl tl . VllJ1n~'lVltJ1UV.Ufi1'llJ . . .':t. . .. .. . . f 



# # 5187161220 : MAJOR PHARMACOLOGY 

KEYWORDS ASYMMETRIC DIMETHYLARGININEI HOMOCYSTEINEI NITRIC OXIDEI 

TOTAL ANTIOXIDANT CAPACITYI SIROLIMUSI RENAL TRANSPLANT RECIPIENTS 

NUTIAPHAT NAMJUD: A STUDY OF CARDIOVASCULAR RISK MARKERS IN 

RENAL TRANSPLANT RECIPIENTS RECEIVING SIROLIMUS-BASED 

REGIMEN. THESIS ADVISOR: ASSOC. PROF SUPEECHA 

WITIAYALERTPAN, THESIS CO-ADVISOR: LECTURER DR. PAJAREE 

LlLlTKARNTAKUL, 85 pp. 

The aim of this study was to investigate cardiovascular risk markers in renal 

transplant recipients receiving sirolimus-based regimen (n=21) compared to 

calcineurin inhibitor based regimen (CNI) based (n=21). Cardiovascular risk markers 

including asymmetric dimethylarginine (ADMA), nitric oxide, homocysteine and total 

antioxidant capacity were measured in plasma. Plasma ADMA concentrations for 

CNI-based and sirolimus-based regimen were 0.60 + 0.02 ~mol/L and 0.52 + 0.02 

~mollL, respectively (P < 0.05). Plasma concentrations of nitric oxide for CNI-based 

and sirolimus-based patients were 138.68 + 28.91 ~mol/L and 82.01 + 9.46 ~mol/L, 

respectively. A level of homocysteine in CNI-based and sirolimus-based groups were 

14.34 + 0.87 ~mol/L and 17.33 + 1.65 ~mol/L and a level of total antioxidant 

capacity were 1072.40 + 51.67 ~mol/L and 1000.51 + 65.15 ~moliL. These results 

suggested the higher cardiovascular disease risk in CNI-based than in sirolimus 

patients as shown by increased ADMA levels and may support the role of sirolimus­

based regimen in reducing the cardiovascular disease risk in this group of patients. 

Field of Study : . P.b~!JIl-'~S;9JQgY ................. . 

Academic Year : . .2010 ...................... ....... . 

Student's Signature ...... ~~~~i.. ... ~~~ .. . 
Advisor's Signature .. ~ .. C::~~.~~ 
Co-A<?visor's Signature.~:JO'~~ 



�

 

m
  
�

 

�������������	
�

���	3���7����'7�'2�p�=0% �������������5�=2�
�% 	3&���3� j88�% ������5&�� �����
	3&���32�45%k�p������5k2&�5�83�%
�l �����5%�3�3������=�% ������5&�� �����	3&���32�45�#	�%
&�����������	�����% �'��% ��������% 
#	�
��k�pk�	&��% �u�k�p�u�% �u� �����% 7���3
�����#���%
���
��k�	&�������k��$7 j8����	3&���32�45��#����� 6���#��
�% k�p|�'|���2�p�=0� 6��3��
���%

7�7�'�=0�=0	��
�% �7�����% &��
#	����������u� �����% ���
��k�pk�	&�������
 �3'��3��������	3���� 6���#��
�%

7�7�'�=0%��������&��%&=�k���%k�p&=�:���#	������2��'���=>�����05%k�p%K[.,Y%
Z[Y*-Yd+f)̀̂ X)d% d^`X^*% &������������% k�p��p�	����
#	����'��	��#������
% k�p
�k�����	��

#	���������
�	���������������	3���%

&���&���=
%���	3������#7����'7�'2�p�=0%'3
�%���
�%&��
#	�� 6��u������%
#	�����
�����
���	�#�$ ��#���7��k7��% $�#�#�&��% k�p�#	���������% ���
�����'��=���3�&=���������% ���
�u������=�#	�$ $
�
�	�
�%

�

�

�

�

�

�

�

�

�

�

�

�



�

 



  
�

 

�	��
�%

 ����%

'&��
�#�:���$&�nnnnnnnnnnnnnnnnnnnnnnnnnnnn% �%

'&��
�#�:��������� llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll % �%
�3��3���� �p���llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll% m%
���'�8 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll % 
%
���'�8�����llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll% �%
���'�8:�2 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llll% 8%
�u��43'����8����05k�p�u��#�nnnnnnnnnnnnnnnnnnnnnnnl% �%
'&&��%% %
il%'&�u�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnl% i%
%%%%�	��� 6���k�p�	���u���87�� j8��nnnnnnnnnnnnnnnnnnl% i%
%%%%	��"= �p���57�����	3���nnnnnnnnnnnnnnnnnnnnnnnnll% B%
%%%%����31�����	3���nnnnnnnnnnnnnnnnnnnnnnnnnnnl% B%
%%%%�u��u���
�	��&���
������	3���nnnnnnnnnnnnnnnnnnnnnnn% B%
%%%% �p��
�5&����
	#��p$
���'nnnnnnnnnnnnnnnnnnnnnnnn% B%
@l%������k�p���	3���&�������	7���nnnnnnnnnnnnnnnnnnnnnnl% v%
%%%%&'&	�	��0����&�������	7���nnnnnnnnnnnnnnnnnnnnnnlll% v%
Bl%	34�
u���3����	3���nnnnnnnnnnnnnnnnnnnnnnnnnnnll% @{%
%%%%7��
��	��#��nnnnnnnnnnnnnnnnnnnnnnnnnnnnn% @{%
%%%%�� k''���	3���nnnnnnnnnnnnnnnnnnnnnnnnnnnnll% @}%
%%%%����������&���
������&
���nnnnnnnnnnnnnnnnnnnnnnnlll% Bh%
vl%�����&
���nnnnnnnnnnnnnnnnnnnnnnnnnnnnn% v@%
Al%��= ��k�p�:3 ��������&
���nnnnnnnnnnnnnnnnnnnnl%%%% A@%
%%%%��= �����	3���nnnnnnnnnnnnnnnnnnnnnnnnnnnnll% A{%
�����������3�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn% At%
:����	�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnll% xA%
:����	�%�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnlll%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%xx%
:����	�%7nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnlll% xt%



�

 

|
  
�

 

'&&��% ����%
:����	�%�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnlll% {i%
:����	�%�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnlll% {B%
:����	�%�nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnlll% {v%
 �p	��3����7���	3&���32�45nnnnnnnnnnnnnnnnnnnnlllllllllllllllllll% tA%
% %

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



�

 

�
  
�

 

�	��
��	�	��
%

�����&��% % ����%
il% �	���7��7��&���
�&u���������1��7��%`)X*YX^nnnnnnnnnnnnl% Bx%
@l% ����p����	���7��7������1��%Ĵ(Ivl{�@I%nnnnnnnnnnnn% vh%
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GUJ% % �% ]^,Yê]%c*YaX%a.̀dX)+̀%
RGLJ% % �% ^`]+X[^,).-V]^*)ĝ]%*̂,Yw)̀c%aYdX+*%
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ADMA DDAH 

cGMP 

RhoA pSer188 

NO

RhoA activity 
Stress fibres 

Reduced endothelial cell motility 

Angiogenic dysfunction 

Cardiovascular disorders: 
 

Homocysteinemia 
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