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ABSTRACT: OBJECTIVE  To construct an ultra performance liquid chromatography-tandem quadru- pole mass spectrometry 

method to determine the concentration of losartan and its metabolite (E-3174) in rat plasma. METHODS  An ACQUITY 

UPLC

®

 BEH C

18

(100 mm×2.1 mm, 1.7 µm) column was used as the stationary phase at 30 � on Waters XEVO TQD. The 

mobile phase was consisted of acetonitrile and water ( containing 0.01% formic acid and 0.05% ammonia water) (60�40). The 

flow rate was 0.2 mL·min

−1

. Plasmas were precipitated with 200 µL acetonitrile and centrifugated at 13 000 r·min

−1

 for 10 min. 

RESULTS  The retention time of E-3174 was 1.54 min. Excellent linear calibration curves of E-3174 was obtained in the 

concentration range of 12.5−1 600 ng·mL

−1

(r=0.999 6). The lower limit of quantification of E-3174 was 0.5 ng·mL

−1 

while the 

average recovery was 96.6%−98.37%. The retention time of losartan was 1.38 min and the linear calibration curves of losartan 

was obtained in the concentration range of 12.5−1600 ng·mL

−1

(r=0.999 6). The average recovery was 98.4%−100.6%. The intra 

and inter day relative standard deviations were<5%. There were no endogenous substances existing in the incubation system 

which interfered with the determination of the analyses of interest. CONCLUSION  The method is accurate, simple and rapid, 

and suitable for the determination of losartan and its metabolite (E-3174) in rat plasma.  

KEY WORDS: CYP2C9; losartan; pharmacokinetics; UPLC-MS/MS 
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1  ����� 

1.1  �� 

ACQUITY H-Class{abcd�e�$sample 

manager FTN�����$binary solvent manager

~ ¡$Masslynx 4.1�e¢N£- XEVO TQD

}�~��se�(¤¥ Waters ¦§)¨Milli-Q ©

ª«(¤¥ Millipore¦§) 5̈804R¬a�l®«

(¯¥ Eppendorf¦§)  ̈ TE4101-L°±²³(´µ

¶/·¸���¹�j¦§) ḦH-S2ªº»(´µ

¼�¦§)7 

1.2  ½� 

!"#(¾¿� Toronto Research Chemicals¦

§�©\À98%�ÁÂÀ1-BSR-15-26)¨!"#U

V(E-3174�¾¿� Toronto Research Chemicals¦

§�©\À98%�ÁÂÀ1-BSR-34-8)¨�ÃÄ(Å

¥�ÆK�ZÆ^�I�©\À98%�ÁÂÀ

171225-200302)¨ HPLC �e�%Ç$ÈÉ(¤¥

Fisher Scientific¦§)¨WÊ�Ë�Ì½?Í8k

Î©ÏÐ�©(´µ�Ì½?¦§)7 

1.3  �� 

SD�Ñ�2sÒ(300±20)g�ÓÔ´µÕz·

*xy��Ö×�j¦§�xy���ØÙÂÀ

WTLH(µ)À2012-00037 

2  ����	 

2.1  UPLCÚÛ 

�eÜ8 ACQUITY UPLC

®

 BEH C

18

Ü

(100 mmÝ2.1mm�1.7 µm)¨Þ�d8ÈÉ-ª(ß

0.1% % V - 0.5% à ª )(60 á 40) � Þ � 8

0.2 mL·min

−1

�Ü 30 â���Ò8 2 µL�Dã

8�ÃÄ7 

2.2  seÚÛ 

seÚÛ°äål±�E(ESI)�æl±^_

çè7éêëì m/z100~1 5007í�:°î 3.0 kV�

ïð°î 35 V�E\ 150 â�ñò?ó\

400 â�ïðóÞÒ 50 L·h

−1

�ñò?óÞÒ

1 000 L·h

−1

�ôóÞÒ 0.15 mL·min

−1

7se/õö

÷_(MRM)
øùúû 17 

� 1  ��������	
 

Tab 1  Information sheet of MS multiple reaction monitoring 

��� 

��� 

(m/z) 

��� 

(m/z) 

�� 

*+/s 

�� 

��/V 

�� 

��/V 

��� 423.2 207.2 0.063 30 25 

E-3174 437.2 235.2 0.063 30 18 

��� 285.1 193.0 0.063 35 30 
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2.3  XüÆòc
ýZ 

kþ����!"#- E-3174XüÆ 2.7 mg

- 5 mg��Ô 10 mLÒ�Å�¾ 0.5 mLÈÉò��

�A mili-Q ª	
��\��!"#- E-3174

o\8 270 µg·mL

–1

- 500 µg·mL

–1


XüÆ��

òc7�����ÃÄXüÆ��%Çò��	


�o\8 1 ng·mL

–1


Dãòc 

2.4  9���`+ 

�9��Æ 100 µL�¾� 40 µL 0.1 mol·L

−1

 

HCl- 20 µL(1 ng·µL

−1

)�ÃÄ�¾� 200 µL�È

É����� 2 min���Æ� 4 â� 13 000 r·min

−1

l® 10 min7� 200 µL��Ô���
D�:Å

� 2 µL��^_7 

2.5  �¹ öFG!"F#$ 

E-3174 
%&'(8 1.54 min�!"#
%

&'(8 1.38 min��ÃÄ
%&'(8 1.77 min�

})�(kl*���dö
l±z+Å�d�

�(,�-.�ú/ 1-/ 27 

 

� 1  ������ 

Fig 1  Chromatograms of blank plasma 

 

� 2  ������ 

A−E-3174YB−���YC−���YD−3/����� 

Fig 2  Chromatograms of losartan 

A−E-3174; B−losartan; C−diazepam; D-summary of the three compounds 

2.6  ã012
3Z 

kþ��4��5XüÆ��cÔ 6 6

100 mL Ò�Å�� mili-Q ª�7�ý8o\8

12.5�25�50�100�200�400�800- 1 600 ng·mL

−1


�9!"#XüÆòc- 6.25�12.5�25�50�

100�200�400- 800 ng·mL

−1


 E-3174XüÆò

c�:;2.1<-;2.1<=��e-seÚÛ��

�4�XüÆòc�:;2.4<=�`+��>�

��?@ABC7A!"#- E-3174 
o\(C)

8DEã�ABC(A)8FEã��GHIJ+�

K2FLM�NOPQ2�Å E-3174 � 6.25~ 

800 ng·mL

−1

D2FR�*��LM`m8ÀY= 

0.014 268 7X+0.023 452 6�r=0.999 8�G¬�Òj

8 0.5 ng·mL

−1

�!"#� 12.5~1 600 ng·mL

−1

D2

FR�*��2F`m8À Y=0.011 056 8X+ 

0.011 871 4�r=0.999 6�G¬�Òj8 1.0 ng·mL

−1

7

³KX 6 6k þ ß 1.0 ng·mL

−1

 ! " # -

0.5 ng·mL

−1 

E-3174 
9��Æ��>�K�ek

Î��!"#`+LLS³Í8 92.42%�RSD8

5.97%¨E-3174 `+LLS³Í8 94.48%�RSD

8 8.19%72 T��G¬�Ò�jLLS RSD Í

<15%7 

2.7  ��\xy 

�o\8 12.5�200- 1 600 ng·mL

−1


!"

#9�XüÆòc- 6.25�100 - 1 600 ng·mL

−1


 E-31749�XüÆòc�:;2.4<=�`+�

�>�kþ� 1 dD-UV 3 dD����+_�

(n=6)�WXúû 2-û 37 

� 2  E-3174�����������(n=6�

sx ± ) 

Tab 2  Results of precision for E-3174 (n=6, 

sx ± ) 

���/ 

ng·mL

−1
 

K����/ 

ng·mL

−1
 

RSD/% 

K+���/ 

ng·mL

−1
 

RSD/% 

6.25 6.236±0.189 3.04 6.206±0.174 2.80 

100 98.80±2.015 2.04 98.96±1.872 1.89 

800 807.4±13.73 1.70 804.1±19.72 2.45 

� 3  ��������������(n=6�

sx ± ) 

Tab 3  Results of precision for losartan(n=6, 

sx ± ) 

���/ 

ng·mL

−1
 

K����/ 

ng·mL

−1
 

RSD/% 

K+���/ 

ng·mL

−1
 

RSD/% 

12.5 12.634±0.42 3.33  12.463±0.543 4.35 

200 199.13±7.07 3.55 199.96±7.41 3.70 

1 600 1 609.89±18.94 1.18 1 608.21±45.99 2.86 

2.8  ��Fxy 

�o\8 12.5�200- 1 600 ng·mL

−1


!"

#9�XüÆòc- 6.25�100 - 1 600 ng·mL

−1


 E-31749�XüÆòc�:;2.4<=�`+�

���kþÔ 0�2�4�8�12- 24 h���K�

�_���+_��WXYZ[=o\
 RSDÍ
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<5.0%�û\�ÆÅ!"#- E-3174� 24 hD�

�7]+� 3To\
PQ2��Ô−80 â�^Å

%_�kþÔ` 1�5�15 - 30 ²�a��+_

��WXYZ[=o\
 RSD Í<5.0%�û\�

Æ�−80 âÚÛ��b 16cD��7 

2.9  LLSxy 

�o\8 12.5�200- 1 600 ng·mL

−1


!"

#9�XüÆòc- 6.25�100- 800 ng·mL

−1




E-31749�XüÆòc�:;2.4<=�`+��

>���d6o\ª³_� 5 e����ßÒÍ

fgOho\�Æ
��LLSG RSD�WXú

û 4-û 57 

� 4  E-3174����� !����(n=5�

sx ± ) 

Tab 4  Results of precision and recovery for E-3174(n=5, 

sx ± ) 

���/ng·mL

−1
 ���/ng·mL

−1
 ��@/% RSD/% 

6.25 6.086±0.306 97.4±4.9 5.03 

100 96.63±3.665  96.6±3.67 3.79 

800 786.9±21.58  98.4±2.69 2.74 

� 5  �������� !����(n=5�

sx ± ) 

Tab 5  Results of precision and recovery for losartan(n=5, 

sx ± ) 

���/ng·mL

−1
 ���/ng·mL

−1
 ��@/% RSD/% 

12.5  12.297±0.728  98.4±5.83 5.92 

200 198.295±9.532  99.1±4.77 4.81 

1 600  1 609.9±46.272 100.6±2.89 2.87 

2.10  �Ñ��Ì`+ 

ij SD�Ñ 6k�2sÒ(300l20)g�xy

m�neopq�`è�!"#drq�?Òk

þ8 5 mg·kg

−1

7Ôq�q(st)-q�> 0�15�

30�45 min�1�1.5�2�3�4�6�8�10�12�

24�36 h���Ñuvw�9 700 µL��Ô���


 EP:Å�12 000 r·min

−1

l® 15 min��9�Ô

−20 âxa%_7opq�>�!"#- E-3174

��Ñ2D
³Í�'12ú/ 379�o\y�

m� DAS 3.0 zÛ�KkÎ�dR��Ì{yú

û 67 

3  �� 

9��w|��`+�}d~�$cc��

-���t67}d~�
`+���8���

�����_�
p
�cc~�
`+XÔ~

�?
��F�����~�
LLS�¬7w 

 

� 3  "#$% 5 mg·kg

−1
&'���( E-3174 �)*

'+�,-./012� 

Fig 3  Mean plasma concentration-time profiles of losartan 

and E-3174 in rats following intragastric administration of 

5 mg·kg

−1
 glimepiride 

� 6  ���( E-31743"#45�67'89:;(n=6�

sx ± ) 

Tab 6  Pharmacokinetics parameters of losartan and E-317 

in rat (n=6, 

sx ± ) 

 � ��� E-3174 

t

1/2

/h   2.118±0.905   6.589±1.477 

CL/L·h

−1
·kg

−1
 

 3 414.8±1040.4 1 164.53±508.22 

C

max

/ng·mL

−1
 

  395.0±101.5  574.14±207.74 

AUC

(0-t)

/ ng·h·mL

−1
 

1 568.7±456.4  4 764.5±1 362.8 

AUC

(0-∞)

/ ng·h·mL

−1
 

1 576.1±453.9  4 774.4±1 360.1 

R_AUC

(t/∞)

/%  99.47±0.689 99.73±0.32 

MRT

(0-t)

/h  3.52±1.78  8.192±1.752 

MRT

(0-∞)

/h 3.584±1.75  8.331±1.734 

Vz/L·kg

−1
 

10 963.5±74 31.9 11 400.6±6 619.4 

xym�����t
`+��>kþ���a

!V���t�%Ç���t-ÈÉ���t�

�Ôa!VVF�[Xse�����%Ç��

�seÅ7��Zò?A���A'(��ÈÉ

������Z�5��7!"#- E-3174"Ô

�VF
�s���Å¾� 0.5%%V@�¬�Æ

pHf��·Ô�a~�
��F-bS

[12-15]

7w

xyG�
Ð��m�{abcd|t}�~�

�se+^_9�Å!"#- E-3174o\��e

An���m� ACQUITY UPLC

®

 BEH C

18

Ü

(100 mmÝ2.1 mm�1.7 µm)^_�6�w��	

3 min�@A����$��^_9�Å!"#-

E-3174 o\���Fa�0� �Ô!"#
�

�d�N�GYZ?
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�����  �� HPLC ������	
��������������	  ICR ����������	


1 200 mg·kg

−1
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