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Pharmacokinetic-pharmacodynamic model of telmisartan in insulin-resistance

rats

HAO Kun, CHEN Yuan-cheng, CAO Yan-guang, LIU Xiao-quan ", WANG Guang-ji
Center of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009, China

Abstract Aim: A multiple-dose pharmacokinetic-pharmacodynamic model was proposed to study the relationship
between pharmacokinetic profile and insulin sensitivity index of telmisartan. Methods: Model of insulin-resist-
ance was developed by feeding high-fat and high-fructose diet to SD rats in two successive months. The insulin-
resistance rats were then randomly divided into telmisartan(4 mg/( kg-day) ), telmisartan(8 mg/( kg-day)) and
control groups. The insulin-resistance rats received repeated gastric dosing of telmisartan in 45 days. The rat
plasma samples were collected at predetermined intervals, and determined for telmisartan blood levels. Mean-
while, rat blood glucose and blood insulin levels were determined before dosing and at days 9, 18,27, 36, and 45
after dosing. Insulin sensitivity index was used as the quantitative parameter for measuring the efficacy. The rela-
tionship of drug exposure to insulin sensitivity index was modeled by the suggested pharmacokinetic-pharmacody-
namic model. Results: There was no considerable telmisartan accumulation in the rats after oral multiple-dosing
administration. No significant difference in the pharmacokinetic parameters between the first and the final admin-
istration was found. AUCs, of insulin sensitivity index at 4 mg/( kg-day) and 8 mg/( kg-day) were 2 886. 0
ng-day/mL and 3 218. 9 ng-day/ml, respectively. Conclusion: Our results indicates that there is a long and
slow period in the improvement of telmisartan to insulin resistance and that this effect is well correlated with the
drug exposure index instead of drug concentration.

Key words telmisartan; insulin resistance; pharmacokinetic-pharmacodynamic model

This study was the Key Laboratory of Drug Metabolism & Pharmacokinetics of Jiangsu Province( No. BM2001201)

« WFSHE 2008-05-18 “BWAEE  Tel:025 -83271260 E-mail:lxq_cpu@ yahoo. com. cn
ELWME THhAHHRMHHFEEEERTFKHA B (No. BM2001201)



LERE U] M HRAE R VDA P B Z ARG SRR N 9 25 3l - 2 R 2 B R 423

ORI (telmisartan ) J&—FhARE IRIEIR IR0
B R A B K AR ARKE G, 58 PE AR AT,
SZARTIREAR LR o {FS AR 1 5 W, K
UDIE R SRR S5 — S AU PR B AT R 1Y 2
TR o BORYD T b B0 19 B SRARPT 0 AR
PR SOS SE LU rp PPAR,) 2244, J5 3 1 i 2
DR PR 53¢, sk Je & 32 19 1 5 5 &, 3 9 AP R ZHL AR
POR ] EOE TSP EP o < Y7 S S = ST D)
P R 5 SR AR AR FEAE DAy o ot T 245 ) i
PRI PEATRON o B X HE A 38 R % SR AR BT 1Y 25 2t
RO BB — W 8O0 R A7 b 20 Hidk s
R FR AT I R R EATIR AT IE . PK-PD 4%
AIRRUERI SRR R A 1 TR, A 25
25 2577 G855 25 POV E i 1A N 2 Dk BE R LA
R o AR SCER R K U HH P R AR AR
s, A PK-PD B8 7 7 8 oK U TH 0 T
ARG LR R, R VDI AR I PR _L T ess
R FARUIR M T BB IR

1 # #

1.1 25 %A A

BRI L2 (VL9548 25 S R 3 B, 165
508028 , % it 99. 87% ) ; M vb 3H LW IR 24 J5Uk)
25 (VLI 44 25 ob ke 59 Fr, #it 5. 010821, & &
99. 1% ) ; LM (32, 5 [ Merck 28H]) 5 HFZR A
(24 A= W i S BT ) 5 ORI s i) L (R
S AR B ) 5 I e = 2R D R &
(3£ ADL A7) .

1.2 A #

LC/MS-2010EV =20 i AH £ 33 - 5 33 3 FH A S
B4 ( H 4% Shimadzu /> ] ) ; Power Wave X FfFR{Y
( Z£[H Bio-Tek /N #]) ; Eppendorf 5810R 4= H 3/ &
BB VR ELOHL (12 [E Eppendorf 2AF]) o
1.3 3 @

IEH SD KB, , 48 250 ~300 g,6 J& i,
Wb [ 25 B K2z s W) S g oo 1 T IE S
SCXK ( #5)2003-2004 ,

2 F &
2.1 MBERITRRELT &

1EH SD KR, 25 7 = 5 i i) Bt (60% S
1 10% ¥ ) , L SR WA H G D0 102 H s
FR S R B E B K BRI T —2 4

2.2 MBERIKRGFLE T x

18 FUK B A 3 4, A4 6 1,43 BIoh K
b3 4 mg/ (kg-day) 41 FoKVPIH 8 mg/ (kg-day) 4]
OGS HE 2 ( [m] k hk 24m] LA s Big = B AR R o B R R
YEB A TRV, L2545 d RS IR RIS,
24 i AN B ) s SR A IURE FH 000 I 24 B o 7E
RTHTRZA 25 1056 9,18,27,36,45 K F 45 25T
23 SR M 2 225 R I W A i 5 2 i
2.3 KRR RS FHRYERZ T &
231 &AM 5 Ce-0DS (2.1 mm x 150
mm,5 um) ;SN -5 mmol BERREL KA (50:
50) ;% 0. 2 mL/min; #3635 °C ;3FFER: 10 L,
2.3.2 Figfe pukE ooyl Emiss s Tk
(EST) s BoK Vb AH S b  1E B 7 e Rtk ARl
(SIM) : BKVMH m/z [M+H] *:515.0, kM Vb IH 2,
BEm/z[M+H] " 611, 1; 2405 F# : 1. 5 L/ min; fff
TERES B B IR B 250 °C, H 025 V5 i
J#:200 C;REH 4.5 KV Kl f R - 1. 60 kV,
2.3.3 #AFE RPUEEMIK 50 pL, A NFR
10 pg/mL FHLVPIAMES 10 WL #7275 10 s I85). A
B4 mL JBHEYREY% 2 min,4 000 r/min 2.0 5 min,
R 3 mL,55 CR4ET, 5k B W At sl A 100
L Vi, B0 5 B VE 10 L R
2.4 KA IRk Ak
2.4.1 HFHFEHEA  KEWES S TERDIEG M2y
WP - I (B DG R AR 11 il — 5 AR, n &l 1
TNo ZZURLE LI 2A T FE FNAS A I 245 v 5 7 e LA
K1) ~(2) o HHE— 5= 1 RIS 5 24 5l
BROHRZH B M 2 BE I 8] 56 R 0Pl 2 i Hh £k
Horp KD, FR 25 it AR N ) 258k, T k45
(eI ISGH R H BT PR R T B e, T e 0]
RZZUR L2 1) 245V B RS AT i 24V

FD, . k. @ k

Figure 1 Schematic representation of the pharmacokinetic model after

oral administration telmisartan
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Figure 2 Schematic representation of the pharmacokinetic-pharmaco-
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dynmic model after oral administration telmisartan
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Figure 3 Schematic representation of the Monte Carlo model
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Figure 4 Plasma concentration-time profils of telmisartan after a multi-

ple ig adminstration in rats (x =s,n=6)
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Table 1 Pharmacokinetic parameters of the first and last oral administration of telmisartan (x +s,n =6)

Dose/ (mg/ (kg-day) )

Parameter 4

First dosing

Last dosing

First dosing Last dosing

t12/h 28.7 +8.9 33.7+7.2 31.3£9.5 35.1+10.4
AUC, /(ng-h/mL) 9906.1+2412.3 9515.6+£2291.9 13 519.4 £3 329.0 14 225.7 +1 730. 5
CL/F/(mL/h) 184.7 £44.0 194.3 £55.9 268.5 £62.3 246.4 £31.3
V/FmL 2 681.1+345.3 2 664.0 +792.2 3075.8 +516.3 3433.1+1869.6
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Figure 5  Observed glucose concentration versus time profiles after a
multiple oral administration of telmisartan in insulin-resistance
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Figure 6 Observed insulin concentration versus time profiles after a
multiple oral administration of telmisartan in insulin-resistance
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Figure 7 Insulin sensitivity index versus time profiles after a multiple
oral administration of 4 mg/ (kg-day) and 8 mg/(kg-day) telmisartan
to insulin-resistance rats. The resultant fittings by the presented pharma-

cokinetic-pharmacodynamic model (x +s,n =6)

Table 2 Pharmacodynamic parameters after a multiple oral administra-
tion of 4 mg/(kg-day) and 8 mg/(kg-day) telmisartan to insulin-

resistance rats(x =s,n=6)

Dose/ (mg/ (kg-day) )

Parameter
4 8
Ry/% 100.7 £1.2 100.3 £0.7
S nax” Y0 340.6 £90.7 297.7 £50.7

AUCsy/ (ng+day/mL) 2 886.0 +509. 6 3218.9 +£239.2
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Figure 8 Plasma concentration and insulin sensitivity index versus time profiles after a multiple oral administration of ( A) 4 mg/(kg-day) and (B)

8 mg/ (kg-day) telmisartan to insulin resistance rats. The resultant fittings by the presented pharmacokinetic- pharmacodynamic model are shown for

comparison. W ,observed plasma concentration after drug administration ; solid line represented predicted plasma concentration after drug administra-

tion; A ,observed insulin sensitivity index after drug administration ;dash line represented predicted insulin sensitivity index after drug administration.
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