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Aspartate-Containing Compositions
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The purpose of this work was to investigate pharmacokinetics of alcohol as a function of dose
and time of administration of ethanol. The pharmacokinetics of aleohol 15 min after and before
oral administration of aspartate-containing compositions to rats were also evaluated. The
retention time of acetaldehyde, alcohol and isopropyl alcohol an internal standard in gas
chromatogram was 3.6, 6.0 and 10.5 min, respectively. The maximum concentration of alcohol
(Cpax) and area under the blood concentration (AUC) were significanly increased as a function
of ethanol dose in a nonlinear fashion. The significant diurnal variation of alcohol
pharmacokinetics was also noted, showing fast metabolism and elimination when given orally
in the night time. When APAP was given after administration alcohol (1 g/kg) to rats, AUC
and C.. were increased when compared to alcohol only. However, AUC and Cu. were
decreased when aspartate or standard complex compositions containing aceaminophen (APAP,
250mg). sodium L-aspartate(25mg), dl-methionine (125mg) and anhydrous caffeine (25 mg)
was orally given by coupling malate/asparate shuttle in hepatocyte. The blood alcohol
concentration profiles between aspartate and standard complex compositions were similar when
given before or after administration alecohol (1g/kg) to rats. No significant difference of
administration sequence was observed. However, it was noted that AUC and Cp., of standard
complex compositions given before alcohol administration were significantly lower when
compared with alcohol only. Based on these findings, dose. time of administration and
composition of drugs to improve alcohol metabolism and elimination were considered to be
important in the pharmacokinetics of alcohol. The administration sequence of drug
compositions and alcohol might be also considerd.

Keywords— Alcohol pharmacokinetics, Aspartate, Acetaminophen, Complex compositions, Cir-
cadian rhythm
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Figure 1—Oxidative metabolic pathway of ethanol
coupled with malate/aspartate shuttle in the hepa-
tocyte. NAD : nicotineamide adenine dinucleotide,
ADH : alcohol dehydrogenase, NADPH : reduced
NAD, MEOS : microsomal ethanol oxidizing system.
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Figure 2— A gas chromatogram of acetaldehyde (peak
1), ethanol (peak 2) and isopropyl alcohol (peak 3) as
an internal standard.
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Figure 3—Blood alcohol concentration profiles after
oral administration of alcohol at the given dose of 1g/
kg (0), 2g/kg (o) and 4g/kg (A) per weight of the
rat. The values are expressed as mean standard er-
ror (n=>5).
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Table I— Effacts of aspartate-containing compositions on the Pharmacokinetics of Ethanol in Rats

- - 3
Pharmacokinetic parameters

i Ethanol 1 Time of

No. Compositions Dose Sequence dayz 00 O o—

I Ethanol lg/kg - D 1.01+0.39 0.76+0.26 0.33+0.23
II Ethanol 2g/kg - D 2.22+2.25% 0.92+0.82 0.21+0.08
I Ethanol 4g/kg - D 7.51+6.25" 1.70+0.83°  0.46+0.25
v Ethanol 1g/kg - N 0.70+0.33" 0.47+0.24*  0.36%0.22
Vv APAP 1g/kg E/C D 1.41+0.36 0.74%0.21 0.63+0.25a
Vi Aspartate 1g/kg E/C D 0.92+0.47 0.54+0.25 0.53+0.16
VII Complex 1g/kg E/C D 0.87+0.73 0.56+0.38 0.29+0.19
VIII Aspartate 1g/kg C/E D 0.88+0.16 0.52+0.11 0.37+£0.27
X Complex 1g/kg C/E D 0.74+0.53* 0.47+0.14°  0.31%0.22

! Administration sequence of ethanol and compositions. E/C: ei;hanol administration ‘followed by drug
compositions: C/E : drug compositions administration followed by ethanol.
Adminitration time of day. Ethanol was given orally at 10-11AM (D) or 10-11PM (N), respectively.

*Meant+standard deviation
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Figure 4—Diurnal variation of blood alcohol con-
centration after oral administration to rats (1 g/kg).
Alcohol was given to rats during day (©) and night
(o) time. The values are expressed as mean stan-
dard error (n=5).
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Figure 5—Blood alcohol concentration profiles when
control only (0), APAP (0), aspartate (A) and stan-
dard complex compositions (V) were given orally 15
min after administration alcohol (1 g/kg) to rats. The
values are expressed as mean standard error (n=5).
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Figure 6—Blood alcohol concentration profiles when
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standard complex compositions (A) to rats. The
values are expressed as mean standard error (n=5).
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