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Effect of Gliclazide on Plasma Protein Binding Rate of Losartan Potassium 
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ABSTRACT: OBJECTIVE  To study the effect of gliclazide on the plasma protein binding ratio of losartan potassium. 

METHODS  The equilibrium dialysis combined with HPLC were employed to determine the concentration of losartan 

potassium. The plasma protein binding rate of losartan potassium alone or together with gliclazide were determined. RESULTS   

Under three concentrations of drug, the protein binding rate of losartan potassium alone were 97.4%, 97.8%, 98.2%; when 

together with gliclazide, the protein binding rate of losartan potassium were 94.1%, 94.8%, 94.9%, respectively. CONCLUSION  

The protein binding rate of losartan potassium is decreased in association with gliclazide (P<0.01). 
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1.1  �� 

Waters2695 O������(2487 ����

��Empower ���3���� Waters  ¡)¢

TG1650-WS Oe£¤t¥¦(§¨©�ª�t¥

¦��«{ ¡)¢Mettler AE 200-S¬­®¯(°

±²³´�µJ^«{¶· ¡)¢DELTA 320 pH

¸(°±²³´�µJ^«{¶· ¡)¢XW-80A

¹º»��(W�¼½³¾´��¿)¢ÀÁÂÃÄ

(ÅÆÇ±¨��¿)¢DNÈBÉÊËÌ�(�¼Í
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ÚÛ2007-10-10�Üv>98%)¢ÝÞßà�Ö](y

�n]0Ó�]�áØ�ÙÚÛ100210-201002�

âãg98.6%)¢ABC��Ö](y�n]0Ó�

]�áØ�ÙÚÛ100269-200603�âãg99.9%)¢

äå(��TEDIAÕ� ¡�HPLCæ)¢çè(��

TEDIAÕ� ¡�HPLCæ)¢çéçê(�¼ë´

Õ���Ø�KÐÜ)�Âgì�íîïÂ¢ðéñ

ò�óðéòñ�óðéñòà'�ëàhgÇô

KÐÜÕ�5õ8�6ö£÷Çy¥½øNù5 

2  ����	 

2.1  ú�$û� 

2.1.1  õ8ÏÐ�û�   üýþ�ðéñò�

14.11 g�ðéòñ� 2.59 g��ëà 1.99 g D

1 000 mLã�y��îïÂú��M�+��v�

� pH 7.4ðé	
��

[8]

5 

2.1.2  �
ú�û�  üýþá�����Ö]

25.00 mg�� 100 mLã�y�4äåú�M�+

��v��������������uvg

0.25 mg·mL

−1
5-��������yK�üýã

� 0.5�1�2�3�4�5 mL� 25 mL ã�y�4

äå�+��v������
ÈB�ú�5-

��������yüýã� 1 mLD 10 mLã�

y�4äå�+��v�����������

���-�����yK�üýã� 0.1�0.2�0.4�

0.6�0.8 mL� 10 mL ã�y�4äå�+��v�

�����
ÈB�ú�5 

2.1.3  ABC��Öú�û�  �ABC��Ö

] 10.00 mg�üýþá��D 1 000 mL ã�y�

4��õ8ÏÐ�ú�M�+��v�����

1 mL � 10 mL ã�y��ABC��Ö]ú�

(1.00 µg·mL

−1
)�D 4 ���y���45 

2.1.4  ��ú�û�  üýþ�ÝÞßà�Ö]

10.00 mg��D 100 mL ã�y�äåá����

�ú� 2.5 mL�D 10 mL ã�y�äåá���

ÝÞßàuvg 25.00 µg·mL

−1
�3g�� 1 ú��

��� 1 ú� 1 mL� 10 mL�äåá����u

vg 2.50 µg·mL

−1
�3g�� 2 ú�5 

2.2  ÏÐ��y����uv$�á 

2.2.1  ����   ���Û !� C

18

���

(4.0 mm"200 mm�5 µm)¢��#$ 228 nm¢�

Á 40 �¢%e 1.0 mL·min

−1
¢J& 20 µL5%'�Û

0.02 mol·L

−1
ðéòñàú�(4ðé( pH� 3.0)

g%'� A�çèg%'� B�)v*+���, 15 

� 1  ������ 

Tab 1  Gradient elution conditions 

;</min {|N A�B 

 0 33�67 

 5 33�67 

15 40�60 

20 40�60 

23 33�67 

2.2.2  ÏÐ��(�6)y&]$-.��á    �

�6&] 0.5 mL���� 1 ú� 20 µL����

0.2 mol·L

−1
ðéñòàú� 100 µL�çéçê

5 mL�¹º/0 3 min�3 500 r·min

−1
t¥ 10 min�

áã12�3� 4 mL�4~Ì5Õ�y�50 �Â

Ã678ÉÊËÌ�9:ú�D 100 µL çè-Â

(1;1)y�¹º/0 1 min�12� EP �y�

12 000 r·min

−1
t¥ 10 min���3��J& 20 µL5

`������8�õ8�6��<ó����

�Ö]'����<=>�����6&]��

<�< 15ö<p����'����$�?o@

K�g 6.38 min ' 10.23 min��A�ÓB��á

CÌD5 

 

� 1  ��	
��
 

A−}~��lB−������P�BlC−��LMl1−����l

2−���� 

Fig 1  HPLC chromatograms 

A−blank plasma; B−losartan potassium and internal standard solution; 

C−plasma sample; 1−phenytoin sodium; 2−losartan potassium 
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2.2.3  �
EF�F�GH  ������
È

B#ú�I 50 µL �t¥Õ�y�DÉÊ%8Ë

Ì��õ8�6 0.5 mL�û�Xuvg 0.5�1.0�

2.0�3.0�4.0�5.0 µg·mL

−1
JK�6&]�LM2.2.2N

O8PQR3�J&KÐ�S�TUPÔg

Y=1.901 5X−0.236 1�r=0.999 7(n=6)��V,W�

���` 0.5~5.0 µg·mL

−1
�F�XÈ=Y5 

2.2.4  üývÕ×   �õ8�6 0.5 mL�L

M2.2.3NO8PQR3�û�XZóyóO 3 [

uv(����$uvK�g 0.5�2.5�4.0 µg·mL

−1
)

$JK�6&]5\]uv 5&\KÐ�^_�

á 3 d5`aPQ$b��b@üýv��V�

, 25 

� 2  ���	��������(n=5) 

Tab 2  The RSD of dialysis fluid within the measurement 

results(n=5) 

RSD/% 

����/µg·mL

−1
 

@���� @<��� 

0.5 4.9 6.5 

2.5 2.7 9.6 

4.0 2.5 7.6 

2.2.5  N�T%9   �õ8�6 0.5 mL�L

M2.2.3NO8PQR3�û�XZóyóO 3 [

uv(����$uvK�g 0.5�2.5�4.0 µg·mL

−1
)

$JK�6&]5LM2.2.2NO8R3�3[uv

����$N�T%9�V�, 35 

� 3  ���	������(n = 5) 

Tab 3  The recovery of Losartan potassium in blank plasma    

����/µg·mL

−1
 EFG/% RSD/% 

0.5 92.2 5.7 

2.5 87.5 3.6 

4.0 85.3 2.3 

2.2.6  cá�`a   �õ8�6 0.5 mL�L

M2.2.3NO8PQR3�û�XZóyóO 3 [

uv (����$uvK�g 0.5� 2.5 '

4.0 µg·mL

−1
)$JK�6&]5LM2.2.2NO8R

3�`a�6&]−20 �de 7 d�f-.TgÁ

,� 24 h��V,W�ZóyóO 3[uv$ RSD

h<5%��6&]`����8cá�=Y5 

2.3  ÏÐ��y����uv$�á 

2.3.1  ����   ���Û !� C

18

���

(4.0 mm"200 mm�5 µm)¢�ÁÛ40 �¢%'�

gçè-ðé	
��(30;70�
�� pH=3.0)�

hv*+¢%e 1.0 mL·min

−1
¢��#$ 228 nm¢

J&ã 20 µL5 

2.3.2  ÏÐ��y&]$-.��á  �ÏÐ�

�&] 0.5 mL���� 2 ú� 50 µL�0.2 mol·L

−1

ðéñòàú� 100 µL�¹º»�T�içéç

ê 5 mL�¹ºj� 3 min�3 500 r·min

−1
t¥

10 min�áã12�3� 4 mL�4~Ì5Õ�y�

50 �ÂÃ678ÉÊËÌ�9:ú�D 100 µL ç

è-Â(7;3)y�¹º»� 1 min�12� EP �y�

12 000 r·min

−1
t¥ 10 min���3��J& 20 µL5

`������8�õ8ÏÐ����<ó��

��'���Ö]��<'����ÏÐ��&

]��<�< 25ö<p����'����$�

?o@K�g 8.02 min ' 14.80 min�Ktv=Y5 

 

� 2  ��	
��
 

A−}~��BlB−������P�BlC−���BLMl1−��

��l2−���� 

Fig 2  HPLC chromatograms  

A−blank dislysate; B−losartan potassium and internal standard solution; 

C−dislysate sample; 1−phenytoin sodium; 2−losartan potassium 

2.3.3  �
EF�F�GH  ������
È

B�ú�I 50 µL K��Dt¥Õ�y�DÉÊ%

8ËÌ��õ8ÏÐ�� 0.5 mL�û�XuvK

�g 0.025�0.05�0.1�0.15�0.2 µg·mL

−1
$JK

ÏÐ�&]�LM2.3.2NO8PQR3�J&K

Ð�S�TUPÔg Y=12.934X−0.389 8�r=0.999 2 
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(n=5)��V,W�����` 0.025~0.2 µg·mL

−1

�F�XÈ=Y5 

2.3.4  üývÕ×  �õ8ÏÐ� 0.5 mL�L

M2.3.3NO8PQR3�û�XZóyóO 3 [

uv (����$uvK�g 0.025� 0.10 '

0.16 µg·mL

−1
)$JKÏÐ�&]5\]uv 5&\

KÐ�^_�á 3 d5`aPQ$b��b@üý

v��V�, 45 

� 4  ���	����������(n=25) 

Tab 4  The RSD of outer dialysis measurement results(n=25) 

RSD/% 

����/ 

µg·mL

−1
 

@���� @<��� 

0.05  4.3 13.8 

0.10 11.9  8.8 

0.16 3.3  3.3 

2.3.5  N�T%9  �õ8ÏÐ� 0.5 mL�L

M2.3.3NO8PQR3�û�XZóyóO 3 [

uv (����$uvK�g 0.025� 0.10 '

0.16 µg·mL

−1
)$JKÏÐ�&]5LM2.3.2NO8

PQR3�3[uv����$N�T%9�V�

, 55 

� 5  ���	������(n=3) 

Tab 5  The recovery of outer dialysis measurement results 

(n=3) 

����/µg·mL

−1
 EFG/% RSD/% 

0.05 85.9 6.1 

0.10 92.4 5.7 

0.16 90.9 6.7 

2.3.6  cá�`a   õ8ÏÐ� 0.5 mL�L

M2.3.3NO8PQR3�û�XZóyóO 3 [

uv (����$uvK�g 0.025� 0.1 '

0.16 µg·mL

−1
)$JKÏÐ�&]5LM2.3.2NO8

PQR3�`aÏÐ�&]`ÀÁÂÃ��8$

cá�ÛkZóyóO 3 [<luv$ânÏÐ

��Dm^�y�D 37 �ÀÁÂÃÄyJ�Ï

Ð�K�` 0�2�4�8�12�24 h�& 0.5 mL�

KÐ�á�`a����
�ú�`n×��8

$cá�5�V,W�ZóyóO 3[uv$ RSD

h<5%�ÏÐ�&]`����8cá�=Y��

���
�ú�`\n×��8 24 h��ocá5 

2.4  78��9�áPQ�pq 

2.4.1  n×PQ  krÂsT�*�$ÏÐÑ($

t 9 cm)~uvw��x�k 2 mL õ8�6�i

Ñy�?~yuõÊ�z{õÊ|Z�Mk�4

~}vwT�x��,�~�D�« 20 mL ân

ÏÐ�$m^�y�(�ÏÐÑ$Ov�U��

���ol~Â¯�M��ÏÐÑ��5,�D

37 �$ÀÁÂÃÄyU�¯��ÏÐ��T�4

10%O�éú���ÏÐ��«C78�Z�«�

Zm3�5K��áÏÐÑ��6nÓuv(�u

v D

t

)'ÏÐ��ynÓuv(stnÓuv D

f

)�

��8¤¸�nÓ$�678��9

[8]

5 

�678��9=(D

t

−D
f

)/D

t

"100% 

2.4.2  ¯�o@`a  û� 3 [<luv$�6

&]�\]uv 3 &\KÐ�K�D 4�8�12�

16�20�24 h ��n×�K��áÑ�����

�$uv�¸���678��95�V,W�

����` 37 �8ÏÐ�[¯��@�� 20 h5 

2.4.3  ÏÐ��nÓ$f�34  kÏÐÑ��

i 2 mL(�
�g V

1

)õ8ðé	
���k�,

i�« 20 mL(�
�g V

2

)nÓuvg C

A

$ân

ÏÐ�$m^�y�37 �8,� 20 h ��[¯

���áÏÐÑ�nÓuv C

E

�ÏÐ��nÓ$

f�9 X 48¤¸�

[9]

5 

X =[C

A

"V

2

−C
E

"(V

1

+V

2

)]/C

A

"V

2

"100% 

�V,W�ÏÐ��nÓ«�ã$f��Zó

yóO 3[uv8f�9$�VK�g 2.80%�

2.74%�2.92%���á�V�«��qr5 

2.5  78��9$qr 

L78��9n×PQK��á�iABC

��T 3 [<luv8����$�678��

9��V�, 65�4X� t �×J��¸KÐ�

�V�� P<0.01�,WABC������$�

678��9«�������iABC�T�

����$�678��W�1Z5 

3  �� 

¯�ÏÐQ�~[igz�$78��9�

áPQ�R3� �<��¡í���¢£�¤

�[~¥j
$qrÛ`n×�k¦Ï�(zîï

Â�*)§¨DÕ×4
�ú�y1Z�©��l

oª«p�¬�D�­$®B�-.¯@¦Ï�

�����$f�5n×�Ôy°A±�ÏÐ�

$ pH²�ÏÐ�����$�­�o`l~Â¯

=��
�³2$ÌD¢ÏÐ�Ô`´^m^�

$ýµ67yJ��¶ã¯@öD�
$î·¸ 
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Tab 6  The protein binding rate of losartan potassium under three different concentrations in association with gliclazide 

���(������) 8=�(����� 1.0 µg·mL

−1
) 

�A 

���B��/ 

µg·mL

−1
 

���B��/ 

µg·mL

−1
 

�~��G/ 

% 

sx ± /% 

���B��/ 

µg·mL

−1
 

���B��/ 

µg·mL

−1
 

�~��G/ 

% 

sx ± /% 

0.062 1 2.312 97.3  0.114 2 1.777 93.6  

0.060 9 2.241 97.3 97.4±0.1 0.106 3 1.867 94.3 94.1±0.4 

1 

0.061 2 2.375 97.4  0.107 3 1.878 94.3  

0.074 8 3.152 97.6  0.126 5 2.653 95.2  

0.073 2 3.253 97.7 97.8±0.2 0.133 5 2.504 94.7 94.8±0.4 

2 

0.065 4 3.271 98.0  0.139 1 2.465 94.4  

0.070 4 4.183 98.3  0.163 6 3.136 94.8  

0.072 3 4.102 98.2 98.2±0.2 0.158 7 3.208 95.1 94.9±0.1 

3 

0.080 7 4.039 98.0  0.160 4 3.202 95.0  

 

¹
�¯@.º»ÏÐ�uv$¼½54�nÓ

��678���`]
���jk\Õ×y�

4»��6»¾ª<l]
�678¿X'âã

�$��5 

�678K­ãg69 kD����X���c

[9]

�

ÏÐÑÀ?K­ãg30 kDo�®BÁiz�ÂF

ÃÄ¾�`Å[�6y�A�ÓBÏÐ[��y�

qr�678�nÓ$���Æ5jk�\n×

�4À?K­ãg10 kD$ÏÐÑ��V,W�V

=Y5 

����$�678��9tg97%����

�c>98%�`�����Wj�p��ÏÐ�$

�ãf�«~áXÈ5   

nÓÇ«`stÈÉ8Ê�-��Ë¿Ì1

Í�M`34ÎÏ·0345���V,W�A

BC������hgO78��9nÓ�lm

�4o�ABC��U����$�678��

9«Ø1Z�-.U�6y����stuvw

O5jk`ÐÑ�.4ny��DÒ«VÓ�Ô

ÕÖmp=`Å×Ø¯@�ãÙmÚ$Ûno@
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