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Pharmacokinetics of Acebutolol and Diacetolol After Oral Administration
of Acebutolol in Rabbits with Folate-Induced Renal Failure
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ABSTRACT-Acebutolol (ABT) is almost absorbed after oral administration, but its bioavailability is reduced because of
considerable first-pass metabolism in the gastrointestine and liver. The purpose of this study was to report the phar-
macokinetic changes of ABT and its metabolite, diacetolol (DAT) after oral administration of acebutolol to control rabbits
and rabbits with mild and severe folate-induced renal failure (FIRRs). Both of the area under the plasma concentration-time
curve (AUCOOO) of ABT and DAT were significantly increased in mild (p<0.05) and severe FIRRs ( p<0.01), but the AUCY,,
of DAT was more influenced than that of ABT in severe rabbits. There was a good correlation between serum creatinine
and both of AUC’., of /ABT and DAT. The elimination half-life of ABT and DAT was significantly prolonged in mild
(p<0.05) and severe (p<0.01) FIRRs, but the half-life of DAT was more influenced than that of ABT in severe FIRRs. The
results suggest that the dosage of acebutolol should be adjusted according to the degree of renal disorder on the base of the

serum creatinine concentration.
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Acebutolol® HPLC BAA1 MEZFEZ L triamterene
(Sigma Co., St. Louis, MO, USA)S A&-3}5lt}. Folic
acid, H;PO,Z NaOH(ZEA o138} A) &, Kyoto, Japan)<,
KH,PQ,(Shinyo Pure Chemicals. Co., Osaka, Japany&, L
2)3L ether®} acetonitril(Merck, Darmstadt, Germanyyg A}
B33t

71712 HPLC System(Waters Co., Milford, MA, USA)
O Waters 1515 isocratic HPLC pump, Waters 717 plus
Autosampler, Waters 2487 Dual A Absorbance Detector,

Symmetry Cjz columng AMS-3I%13L, syringe pumpe Mo-
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del 341B(Sage Instruments Co., Boston, MA, USA)E,
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HPLC Z7& Z#L symmetry Cig columng,
phasex= acetonitril:water:0.1 M phosphate Buffer(pH=4) (22:
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MEEORA| Rfatster ZARK]
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g ZAARE Table I} 2tk 85 A olEldsss AW
glollA 125032 mg/diolRen, A% 2 S5 A3
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Table I-Serum Chemistry Data in Rabbits with Folate-induced
Renal Failure

Parameyer Normal  Mild renal failure Se\;‘e.re renal
ailure

Scr (mg/dl) 1.25 £ 032 2.58 & 0.81* 424 + 1.40%*

BUN (mg/dl) 134 £ 315 264 = 527**% 34.6 & 8.98%*

sGOT (unit/dl) 413 + 6.14 422 + 341 39.7 + 420

sGPT (unit/dl) 219 £ 773 244 + 6.99 252 + 8.18

Mean = S.D (n=6) *p<0.05, **p<0.01, Scr, Serum creatinine concen
tration; BUN, Blood urea nitrogen.
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Figure 1-Plasma concentration-time profiles of acebutolol after
oral administration to rabbits with folate-induced renal failure.
Bars represent Mean =+ S.D.(n=6).

—

74z} 264527 2 346898 mg/dlE F4 (p<0.01)
A ZA ZF7FK3T}. sGOT, sGPTX|+= gate =z f59 4
2 FTE Aol d&ES FX| Lirt w2t A
2 SFTE AFFNIEAN ANt eS¢
AT}

Hr on ol

ABT ¥ DATS| 8=
Ao T F=w AFRslEN ABT 2 2 thARAIS)

1000-ﬁ

€

g

= 1004

O

[

c

(]

O

jon

S

O 10+ —e— Control

g F —&— Mild RF

:_wn —0— Severe RF

a
T
0 4 8 12 16 20 24

Time
Figure 2—Plasma concentration-time profiles of diacetolol after oral

administration to rabbits with folate-induced renal failure.
Bars represent Mean =+ S.D.(n=6).
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Table I1-Pharmacokinetic Parameters of Acebutolol after Oral Administration to Rabbits with Folate-induced Renal Failure

Parameter Normal Mild renal failure Severe renal failure
Ka (hr') 1.19 £ 0.30 1.03 £ 0.26 1.30 £ 0.33
B (hr'h 0.114 £ 0.022 0.071 £ 0.018* 0.067 £ 0.015*
Cuax (ng/mi) 1,635 £ 409 2,139 £ 535 2,511 + 628%
Tonax (hr) 1.3 025 1.3 £ 025 12 £ 0.25
11 (hr) 6.3 + 1.58 9.6 + 2.40% 10.3 £ 2.58%*
AUCY, (ng/m! - hr) 7,346 + 1737 10,099 + 2,525% 12,687 £ 3,172%*
AR. (%) 100 137.5 172.7

Mean £ S.D (n=6), *p<0.05, **p<0.01, Ka absorption rate constant ; 3, elimination rate constant ; Cy,, peak concentration ; Ty, time of peak
concentration ; t; 5 half-life ; AUC? o , area under the plasma concentration-time curve ; AR., AUC o ratio (%) compared to control.

Table ITI-Pharmacokinetic Parameters of Diacetolol after Oral Administration to Rabbits with Folate-induced Renal Failure

Parameter Normal Mild renal failure Severe renal failure
B (hr'" 0.049 £ 0.011 0.040 + 0.009* 0.038 £ 0.010*
Cax (ng/mi) 124 £ 31.0 141 £ 36.0 188 * 47.0*
Tnax (hr) 24 £ 0.50 2.5 £0.50 2.6 £ 0.50
ty2 (hr) 13.8 £ 3.34 17.2 + 4.12% 18.4 + 4.51%*
AUC o (ng/m/ - hr) 2,888 £ 722 3,950 £ 988* 5,695 £ 1,424%%*
AR.(%) 100 136.8 197.2

Mean S.D (n=6), *p<0.05, **p<0.01 ; B, elimination rate constant ; Cyay, peak concentration ; Ty, time of peak concentration ; ty, half-life ; AUC®
o , area under the plasma concentration-time curve ; AR., AUC o ratio(%) compared to control.
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