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Effects of Glipizide on the Pharmacokinetics of Losartan after Oral
and Intravenous Administration in Rats

Jin Wook Yoo, Jin Seok Choi and Jun Shik Choi*
College of Pharmacy, Chosun University, Gwangiu 501-759, Korea

Abstract - The present study was to investigate the effect of glipizide on the pharmacokinetics of losartan in rats. Losartan
was administered intravenously (3 mg/kg) and orally (9 mg/kg) in the presence and absence of glipizide (0.3 and 1 mg/kg)
to rats. The pharmacokinetic parameters of losartan were significantly altered by the presence of glipizide compared with
the control group (given losartan alone). Presence of glipizide significantly (<0.05, 0.3 mg/kg) increased the area under the
plasma concentration-time curve (AUC) of losartan by 48.2% and peak plasma concentration (C,,,,) of losartan by 47.4%.
Consequently, the absolute bioavailability (AB%) of losartan in the presence of glipizide was 38%, which was enhanced sig-
nificantly (p <0.05) compared to that in the oral control group (25%). The relative bioavailability (RB%) of losartan increased
by 1.18- to 1.48-fold in the presence of glipizide. However, there was no significant change in the peak plasma concentration
(Tpa and terminal half-life (T,,) of losartan in the presence of glipizide. In contrast, glipizide did not affect the phar-
macokinetics of intravenous losartan. In conclusion, the presence of glipizide significantly enhanced the oral bioavailability
of losartan, implying that glipizide might be mainly to inhibit the cytochrome P450 (CYP) 2C9-mediated metabolism, result-
ing in reducing gastrointestinal and/or hepatic first-pass metabilism of losartan rather than in reducing P-glycoprotein-medi-
ated efflux and renal elimination of losartan. Concurrent use of glipizide with losartan should require close monitoring for
potential drug interactions.
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Z2eE 9 1-158,809(nternal standard)x= MerckAMNew
Jersey, USA)ollA 9181 t). 22]T] A = Sigma-AldrichAHSt.
Louis, MO, USA), 1283l H&E, oA EYEZHL Merck
(Darmstadt, Germany)*}2] HPLC 532 ARgslsith Aeals
T(0.9% NaCl FAM = =] A2 HSeoul, Korea)oll A 98}
o] ARZSISITH

HPLC 7171 Shimadzu(Kyoto, Japan)A}2] 4|5 2wv}E 72)
3332 (LC-10AD), autoinjector(SIL-10A), UV-Vis detector(SPD-
10A), Communications Bus Module(CBM-10A)E AF&-3}91 11,
HPLC A% 2%%47]%= Phenomenex*HCA, USA), Kromasil
KR 100-5C4 column(5 pm, 4.6x150 mm)<> WatersAHMilford,
MA, USA)2] A& AFE-3FA T} Vortex mixers Scientific
Industries(Bohemia, NY, USA}, 781 ¥A4-2]7]+= Hitachi
(Tokyo, Japan)A}, Z12]1l Z-53}4127]+= Bransonic Ultrasonic
(Danbury, CT, USAIS] 71715 AR89},
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A kS S wioFETh WES-E stop solution(0.5M Tris
Buffer, PH 7.5y 2718t ¥, 45% 3 FA= 0 ok s
+ 9§7]3(excitation wavelength) 409 nm, 3333} (emission
wavelength) 530 nm% 437ds}0d 33337 (spectrofluorometer)
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compartmental pharmacokinetic analysis) ¥ AFR-3F
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Fig. 1 — Inhibitory effects of glipizide on CYP2C9 activity. All
experiments were performed in duplicate, and results are
expressed as the percent of inhibition.
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2 — Effect of glipizide on the cellular accumulation of rhodamine-
123 in MCF-7 and MCF-7/ADR cells. Verapamil (100 p/)
was used as a positive control. Data represents mean+SD
of 6 separate samples (significant versus control MCF-7
cells).
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Fig. 3 — Mean plasma concentration-time profiles of losartan after
oral (9 mg/kg) administration of losartan to rats in the
presence or absence of glipizide (0.1 and 0.3 mg/kg) (n=6,
each). Bars represent the standard deviation; (@) Oral
administration of losartan (control, 9 mg/kg); (O) with
0.1 mg/kg glipizide; (W) with 0.3 mg/kg glipizide.

Table I - Mean pharmacokinetic parameters of losartan after an oral
(9 mg/kg) administration of losartan to rats with or without
of glipizide (Mean=S.D., n=6)

Losartan+ Glipizide
Paramaters Control
0.1 mg/kg 0.3 mg/kg
AUC (ng/m!/ h) 228+43 271+54 338171*_
Coax (ng/mi) 19+3.6 23+4.7 28+5.8"
Thax @ 1.0 1.0 1.0
Ty, (D 10.8+2.1 11.1+2.3 11.6+2.5
AB (%) 25+4.8 30+6.1 38+7.9"
RB (%) 100 118 148

", $<0.05, significant difference compared to the control group.
AUC: area under the plasma concentration-time curve from
0 hour to infinity, C_,.: peak plasma concentration, T, ,.: time to
reach peak concentration, T,,: terminal half-life, RB (%):
relative bioavailability, AB (%): absolute bioavailability.
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abere] obEme|shd Eh|E = o Al Witk dEs -
ARFEAEE A (AUCHKS thxsollA] 228+43 ng'hr/ml, 2294
=(0.1 ¥ 03 mgkg) SAFA TelrE 22 27154 ng-hr/ml
2 338+71 nghr/miZ tZol| B13] 0.3 mgkg 22|94 =
£ FoTelMnt 52929 (9<0.05)30A S7HEILh HudTEE
(Ca= TETOIA 19£3.6 ng/ml, 234 =(0.1 2 0.3 mg/
kg) FAFAT M= 242} 23+44.7 ng/ml B 28+5.8 ng/mi=
ozl vlsl 0.3 mgkg SE|TAE B8 FoftllAnt 24
¢ <0.05)3A S7HSITE H1dFsE EGARNT, 07 A=
2 WP (T e thizrel vlsl 571 sislov s=9ix= 3
S5 Tl f2od Q= Wt elolok daid Ao 8-&
(AB%)2- =294 =(0.3 mg/kg) thE(25%)°l Hlal] 87
ol XA 38%= 7 QL.

T3 APEA0]8-ERB%)E- tharol] vlsl EAFo] 2
A1 18~48% F7F=IS L.

2E|TX| =7} 2AE| Hs0iA| S SEfo| 0|X|l= HE

ZAER] FHHF 5L 50| Fig. 494 @gkon oFEEe)sh
7 vjep|E= Table 119+ 2t} 55 =r481d 2 (AUCKE o
Zrol A 299459 ng'hr/mio| QoW FE]9]X = M-85 0)7(0.1
4! 0.3 mg/kg)ol Z+7F 324+623} 348+69 ng-hr/ml % ©F7HO)
S7He B0 felde gl

8

Mean plasma concentration
of losartan (ng/ml)
3

1- r T T T T T 1
0 4 8 12 16 20 24

Time(h)

Fig. 4 — Mean plasma concentration-time profiles of losartan after
intravenous (3 mg/kg) administration of losartan to rats in
the presence or absence of glipizide (0.1 and 0.3 mg/kg)
(n=6, each). Bars represent the standard deviation; (@)
Intravenous administration of losartan (control, 3 mg/kg);
(O) with 0.1 mg/kg glipizide; ('¥) with 0.3 mg/kg glipizide.
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Table II - Mean pharmacokinetic parameters of losartan after an
intravenous (3 mg/kg) administration of losartan to rats
with or without of glipizide (Mean=S.D., n=6)

Losartan+ Glipizide

Parameters Control

0.1 mg/kg 0.3 mg/kg
AUC (ng/m/ h) 299+59 324+65 348+69
CL, (m//h/kg) 164+32 154+30 145+29
Typ () 8.8+1.7 8.9+1.8 9.0=1.8
RB (%) 100 108 116

AUC: area under the plasma concentration-time curve from time
zero to time infinity, CL;: total body clearance, T,,: terminal
half-life, RB (%): relative bioavailability.
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