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Pharmacokinetic Changes of Tolbutamide After Oral Administration to
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ABSTRACT- The changes in pharmacokinetic parameters of tolbutamide, such as the area under the plasma concentration-
time curve from time zero to time infinity (AUC) and elimination rate constant (Kel) were evaluated after oral administration
of the drug to rabbits with acute and chronic alloxan-induced diabetes mellitus (AIDRs). After oral administration, the
plasma concentrations of tolbutamide were significantly higher between 9 and 12 hr in chronic AIDRs compared with these
in control rabbits. Therefore, the AUC was significantly greater in chronic AIDRs (3,490 649 versus 5,020+ 1,030 pgm!-
hr). This could be due to inhibition of tolbutamide metabolism by liver in AIDRs since tolbutamide is essentially completely
metabolized in liver. Impaired liver and kidney function in AIDRs were based on blood chemistry and tissue microscopy.
The absorption rate constant and Kel were significantly slower in chronic AIDRs compared with those in control rabbits.

Keywords—Alloxan-Induced Acute and Chronic Diabetes Mellitus, Tolbutamide, Rabbits, Pharmacokinetics.
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Figure 1-Morphology of liver in control rabbits (A) and rabbits with acute(B) and chronic (C) alloxan-induced diabetes mellitus.
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Figure 2-Morphology of kidney in control rabbits (A) and rabbits with acute (B) and chronic (C) alloxan-induced diabetes mellitus.
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Figure 3-Mean arterial plasma concentration-time profiles of tolb-
utamide after oral administration of the drug, 50 mg/kg, to control
rabbits (@) and rabbits with acute (O) and chronic (A) alloxan-in-
duced diabetes mellitus (n=6, each). Bars represent standard devia-
tion.
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Figure 4-Mean cumulative urinary excretion (mg) of tolbutamide
after oral administration of the drug, 50 mg/kg, to control rabbits
(®) and rabbits with acute (O) and chronic (A) alloxan-induced
diabetes mellitus (n=6, each). Bars represent standard deviation.

Tolbutamide| FESENEIH ml2}0|E]

Alloxandl] o]t B=® §f2 7tEoX TBY EXsEE
1-exponential decay models] H-431 HAF HAA58H
A8 HEFHIS el Table 13 2T}

EFETAFK )RS oA 1.75hr!, acute AIDRT
olAe 124 hr' 2 chronic AIDRZIAME 1.06 hr'e2 7+

Table I-Mean ( = S.D.) Pharmacokinetic Parameters of Tolbu-
tamide after Oral Administration of the Drug (60 mg/kg) to
Control Rabbits and Acute or Chronic Alloxan-Induced Dia-
betes Mellitus :

Parameters Control(n=6) Acute(n=6)  Chronic(n=6)
K, (r'h) 175+ 029 124 +041 1.06 = 0.27

K (hrh)* 0.026 = 0.005 0.023 = 0.005 0.018 & 0.003
Crnax (Ug/ml) 91.0 X245 734+ 125 873+228
Tpax (hr)** 2.84 =064 328 £054 493+ 1.24
ty (hr)* 266 £ 456 30.1 752 38.5 + 6.16
AUC (ug/ml - br) 3490 £ 649 3010 £ 517 5020 + 1030

F (%) 100 86.7 143

* P < 0.05 and ** P < 0.01 between control and chronic diabetes mellitus
K,; absorption rate constant, K,; elimination rate constant, Cpux;
maxium plasma concentration, Tpyax; time of Cpay, ti; terminal half-life,
AUG; area under the plasma concentration-time curve from time zero to
time infinity, F; comparative bioavailability to control rabbits
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