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Treatment of bioavailability data : According (o a
non compartmental pharmacokinetic model, the various
pharmacokinetic paramecters calculated were : mcan
residence time (MRT), elimination half-life (T, ), over
all elimination rate constant (Ke), total area under the
curve (AUC, ), apparent volume of distribution (V ),
absorption rate constant (K ) and total systemic clearance
(Cls); where as the C___and T___are the observed values.

Statistical analysis of the data : The mecan
pharmacokinetic paramelters were subjected to analysis
of variance or paircd t-test and the difference between
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the treatments was validated at the probability level of
P<0.05.

RESULTS

The plots of mean serum concentration versus time
after administration of 2.0 g of rifampicin at 6.00,
12.00, 18.00 or 24.00 hr of circadian clock are shown
in Fig 1. The means of different pharmacokinetic
parameters obtained from scrum levels versus time data
of individual volunteers are shown in Table 1. The mean
peak serum rifampicin concentrations (Cmax) were
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Fig. 1: Mean serum concentration in pg/ml versus time profiles after administration of rifampicin (2.0) orally at 6.00, 12.00, 18.00 and

24.00 hr of the circadian clock.

TABLE I:Pharmacokinetic parameters (MEAN + SEM) of rifampicin at 6.00, 12.00, 18.00 and 24.00 hr of circadian clock.

S.No. Pharmacokinetic

parameters 6.00 12.00 18.00 24.00
1. C_..(ug/ml) 43.9245.92 46.69+5.36 46.80+5.79 40.9413.65
2. T_,. (hr) 2.75+0.25 2.75+0.14 3.25+0.62 5.00+0.81
3. Ka (hr ') 1.61+0.07 1.69+0.09 1.57+0.28 0.67+0.09
4. K (hr) 0.07£0.01 0.09+0.01 0.10+0.03 0.07+£0.02
5. s (hrt) 10.24+1.50 8.08+1.23 7.32+£0.90 7.84+0.58
6. AUC(,ug.hrlml/kg) 10.74+2.04 9.75+1.13 11.8311.11 12.48+1.35
7. MRT(hr) 16.08+1.72 12.51+1.89 13.61£1.10 13.60+0.82
8. V (1/kg) 0.98+0.13 0.77£0.16 0.62+0.05 0.60+0.07
9. Cls (ml/min/kg) 1.06+0.11 1.14+0.14 0.931£0.09 0.87+0.04
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slightly lowered and a sustenance in the mean peak levels
was observed following the drug administration at 24,00
hr. However, no significant difference was observed
between the mean Cmax values after drug dosing at
different clock hr (F = 0.47, P > 0.05). The mean time
to reach peak concentration (Tmax) was significantly
longer after drug ingestion at 24.00 hr than at other
dosing times (F =4.01, P < 0.05). The mean absorption
rate constant obtained after drug administration at 24.00
hr was significantly lower than after ingestion at other
time points, (F = 8.79, P<0.01).

No significant time depcndant variation between
the means of other pharmacokinetic parameters (viz;
Ke, T,,, Vd, AUC, Cls, MRT) was observed.

Serum rifampicin concentration versus time profiles
for drug dosing at 24.00 hr showed two prominent peaks
in all individual volunteers (Fig. 2). The first peak
appeared between 1-5 hr and second peak between 6-12
hr after drug ingestion. The occurrence of second peak
is validated (Table II) by subjecting the concentration
of rifampicin just before second peak and at second
peak to a paired t-test. Carocella et al (6) applicd similar
method to validate the occurrence of second peak in
serum concentration versus time profiles of digoxin.
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TABLE II. Statistical validation of the second peak.
Mean conc before Mean conc of P value
second peak (Lg/iml)  second peak (|Lg/ml)
32.0413.31 44.88+6.26 P<0.025

Values represent mean + S.E.M.
DISCUSSION

Circadian changes in the absorption of drugs were
reported (7,8,9). The absorption T, , values of lorazepam
(10) and triazolam (11) were thrice and twice lower in
the dark phase than in the light phase drug administra-
tion respectively. Prolonged Tmax and lower absorp-
tion rate constant observed for rifampicin at 24 hr
administration in the present investigation are in paral-
lel with these observations. Temporal changes in the
membrane permeability (12), gastric pH (13,14), and
gastric motility may be the possible reasons underlying
circadian variability in rifampicin absorption.

Goo et al (15) have reported delayed gastric
emptying of solids for evening meal than for moming
meal. It was thought that the delay in Tmax in case of
drugs like indomethacin and theophylline was due to
such a delay in the gastric emptying. Since the subjects
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Serum concentration in pg/ml versus time profiles after administration of rifampicin (2.0 g) orally at 24.00 hr in four individual subjects



254 Avachat et al

in the present study were fasted for 6 hr prior and 3 hr
after the drug administration, gastric cmptying time
differences might not have contributed to the observed
variations in the absorption of rifampicin.

Although a sccond peak in the scrum levels of
rifampicin was observed in individual subjects, such a
phenomenon was not reflected in the mean serum levels
which is due to the occurrence of second peak at dilferent
times in the individuals. Rifampicin undergocs
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enterohepatic circulation. 25% of the drug is handled
via this route (3). The time dependent changes in bile
output, bile acid concentration (4), and levels of
cholecystokinin (16) appear to be responsible for a
second peak which was obscrved in all the subjects after
24.00 hr drug administration. Carocella ct al (6) also
reported the occurrence of second peak for digoxin and
B-methyl digoxin. Results of Carocella et al (6) and
ours emphasize the necd to investigate biliary rhythms
and their implication on drug disposition kinetics.
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