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Phenobarbitone has been ic!entified as a stimulant to induction of non-specific
enzymes by the hepatic microsomal system which results in altered metabolism of a wide

variety of substrates incluc!ing different unrelated drugs, steroid hormones, lipid
soluble vitamins and bilirubin (Gelehrter, 1976). Patane and collegues (1971) studied
the blood levels of chloramphenicol in mice pretreated with a fixed dose of pheno-
barbitone (used as a stimulant to induction of hepatic microsomal enzymes). It was
observed that the blood concentrations of chloramphenicol in the mice pretreated
with phenobarbitone were considerably lower than in the control animals.

We have determined the serum levels of chloramphenicol in rats pretreated
with different doses of phenobarbitone in an at.tempt to ascertain if the stimulation to
induction of enzymes by the hepatic microsomal system is related to the dose of
phenobartitone.

MATERIALSAND METHODS

Chloramphenicol succinate (chloramphenicol) W3.Scbt.ained as a dry powder and
solutions made in distilled water or normal saline as necessary. All other chemicals
used were of analytical reagent grade.

Albino rats of either seXweighing between 150to 200 g were used. Four groups
of rats were selected. One group of 20 rats was used as control (control group). The
other thre.e groups, each cotaining 20 rats were used for test (test groups). The weight
of individual rats in each group Were constant. The three test groups of rats were ad-
ministered respectively 16, 28 and 40 mg{kg phenobarbitone sodium (phenobarbitone)
by intramuscular (i.m.) injection (in the thigh muscle) twice daily (at an interval of 12hr)
for 3 days. The volume of solution injected at each dose level was constant. The control

group of rats were injected with an equivalent volume of normal saline along with the test
groups of rats. On the fourth day, one hour after injection of phenobarbitone (to the
three test groups ofrats) and normal saline (to the cotrol group ofrats), all the animals of
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the control and test groups were injected with 500 mg/kg chloramphenlcollntraperltc-
neally (lop). The rats In the IndiVidualgroups (5 at a time) were decapitated at 1,2,3, and
4 hr after administration of chloramphenicol. The blood was collected into centrifuge
tubes and allowed to clot. The serum was separated and stored at-20°C until analysis.

Determination of chloramphenicol from serum was based on the method described
by O'Gorman Hughes and Diamond (1964). To one ml of seru m was added 2 ml phosphate
buffer and 3 ml isoamyl acetate. The mixture was shaken at medium speed for 10 mln
on a mechanical shaker and then centrifuged at 3000 r.p.m. for 10 min. After standing,
the supernatant was collected. To 2 ml of supernatant was added one ml of 1.5 N NaOH
and one ml of 3% isonlcotlnic acid hydrazide. The mixture was then incubated in a
water bath at 30'C for 45 min. After the Incubation was complete, the upper layer was
removed by aspiration. The lower layer was read In a spectrophotcmeter (Backman,
Model B)at 430 mu. The actual concentration of chloramphenicol was estimated by
consulting a previously constructed standard curve using different concentrations of
chloramphenicol analysed in a similar way.

RESULTS

The mean serum concentration (ug/ml):l:SD of chloramphenicol after i.p. injection
of 500 mg/kg of the drug in the control rats and In the three groups of rats pretreated
with 10m.injection of 16, 28 or 40 mg/kg phenobarbitone twice daily for three days are
shown In Table-I and Fig. I. The serum levels of chloramphenicol In the control rats.

TABLE-I-Serum levels of chlc,ramphenlcol (ug/ml) after Intraperitoneal Injection
of 500 mg/kg of the drug in cControl rat.s and In rats pretreated with intramuscular
Injection of different doses-16 mg/kg, 28 mg/kg and 40 mg/kg phenobarbitone twice
daily for 3 days. Each result represents mean :1:SD of 5 rats.

Ratspretreated Rats pretreated Rats pretreated
Time (hour) Control rats with 16 mg/kg with 28 mg/kg with 40 mg/kg

phenobarbitone phenobarbitone phenobarbitone

675:f:27 587:f: 19- 461:f: 16- 364:1:22-

2 542:1:21 378:f:22- 271:f:26- 191:1:16-

3 313:1::18 166:1::16- 115:1::21- 58:1::14-

4 150:1:14 73:f: II Not detectable Not detectable

· P<]O.OOIin relation to control.
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Fig. 1- Serum levels of chloramphenicol (ug{ml) after intraperitc.neal injection of 500
(mgj kg) of the drug in control rats tA) and in rats pretreated v.ith intramuscu-
lar injection of different doses-16 mgjkg (B), 28 mgjkg (C) and 40 mg/kg (D)
phenobarbitone twice daily for 3 days,
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at 1,2,3 and 4 hr were significantly higher(P <0.001) than the concentration of the drug
obtained in the three groups of rats pretreated with phenobarbitone. At one hI', the
serum level of chloramphenicol attained in ratS pretreated with 16,28 and 40 mg/kg
phenobarbitone were 587, 461 and 364 ug/ml respectiVely compared to a drug level
of 675 ug/ml obtained in the control rats. The serum levels at 2 hr in the pretreated
groups of animals were 378, 271 and 191 ug/ml respectiVely whereas the drug concen-
tration attained in the control group of rats was 542 ug/ml. At 3 hr, the level of chlora-
mphenicol in the pretreated grou ps of rats were 166, 115and 58 ug/ml respectively com-
pared to a drug concentration of 313 ug/ml obtained in the control group of rats. In
the rats pretreated with 28 or 40 mg/kg phenobarbitone, no chloramphenicol could be
detected at 4 hr. At this time, the group of rats pretreated with 16 mg/kg phenobar-
bitone had a concentration of 73 ug/ml chloramphenicol compared to a drug level of 150
ug/ml in the control group of animals.

The fall of chloramphenicol level (from concentration attained at I hI) in the control
group of rats and in the rats pretreated with 16,28 or 40 mg/kg phenc barbitone .followed
different rates. The decline was slower in the control group of rats compared to the rats
pretreated with phenobarbitone. In the case c.fpretreated rats, the fall of chloramphe.
nicollevel was faster with the group pretreated with 40 mg/kg phenobarbitone compared
to the groups pretreated with 28 or 16 mg/kg phenobarbitone. Again, the fall of chlo-
ramphenicollevel was faster in the group of rats pretreated with 28 mgjkg penobarbitone
than the group pretreated with 16 mg/kg phenobarbitone. Table-II shows the per cent
of chlorampheniccllevel present in the serum at 2. 3 and 4 hI' in relation to the concen-
tration attained at I hI' in the control and test groups of rats. The Serum level of chloram-
phenicol attained at I hI' in the control rats dropped to 80% at 2 hI', to 46% at 3 hr

TABLE-II-Pel' cent chlCJIampheniccl level present in the serum of rats at 2, 3 and
4 hours in relation to concentration attained at I hour after intraperitoneal injection
of 500 mg/kg of the drug in control rats and in rats pretreated with different doses-
16 mgjkg, 28 mgl kg and 40 mgl kg phenobarbitone twice daily for 3 days.

Ratspretreated Ratspretreated Rats pretreated
Time (hour) Control rats with 16 mgl kg with 28 mgl kg with 40 mg{kg

phenobarbitone phenobarbitone phenobarbitone

I 100 100 100 100

2 80 64 58 52

3 46 28 25 16

4 22 12 0 0
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and to 22% at 4 hr. Compared to this, the serum level attained at 1 hr in the group
of rats pretreated with 16 mg/kg phenobarbitone reduced to 64, 28 and 12% respec-
tively at 2, 3 and 4 hr. With rats pretreated with 28 mg/kg phenobarbitone, the con-
centration attained at I hr declined to 58 and 25% respectively at 2 and 3 hr. In the
case of rats pretreated with 40 mg/kg phenobarbitone, the concentration of chloram-
phenicol attained at I hr dropped to 52 and 16% respectiVely at 2 and 3 hr.

The reduced level of chloramphenicol obtained in the rats pretreated with pheno-
barbitone compared to control rats was dependent on the pretreatment dose of pheno-
barbitone (Fig. 2). Whereas at I hr, in rats pretreated with 16 mg/kg phenobarbitone
the percent reduction in the level of chloramphenicol was 13% when compared with
the level attained in the control rats, the percent reduction in the rats pretreated
with 28 and 40 mg/kg phenobarbitone were 32 and 46% respectively. At 2 hr, the per-
cent reduction of chloramphenicol level in the pretreated rats were 30% for the group

Ii'RTS PRETRERTEf)WITH 16'~/tfj PH£NtJ8lJRBITONE
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Fig. 2- Percent reduction of chloraphenicollevel in the serum of rats at I, 2 and 3
hours in animals pretreated with different doses of phenobarbitone-I 6 mg/kg

(II) 28 mg,kg ( 0) and 40 mg/kg (II) twice daily for 3 days in relation
to chloramphenicol level obtained in control rats (100%) at the same time.
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pretreated with 16mg/kg, 50% for the group pretreated with 28 mg/kg and 65% for
the group pretreated with 40 mg/kg phenobarbitone. Similarly, the percent reduction
of chloramphenicol level in the pretreated rats at 3 hr were, 47% fer the group pre-
treated with 16mg/kg, 63% for the group pretreated with 28mg/kg and 82%for the
group pretreated with 40 mg/kg phenobarbitone.

DISCUSSION

Stimulation of the microsomal enzyme system by phenobarbitone results in altered
metabolism of a wide variety of substrates. The increase in enzyme activity is attributed
to induced synthesis of cytochrome P-450, NADPH-cytochrome c reductase and other
enzymes involved in drug metabolism (Fingl and Woodbury, 1975). The administration
of phenobarbitone in rats enhances the enzymatic glucuronidation of bilirubin, stimulates
bile flow and accelerates metabolism of bilirubin in vivo (Behrmanand Fisher, 1970).
Phenobarbitone administration lowers serum bilirubin in some patients with intrahepatic
cholestasis (Sharp and Mirkin, 1972)and in premature or full term infants with physiologic
jaundice or congenital non-haemolytic jaundice (Yaffeet al" 1966; Behrman and Fisher, i
1970). These effects results from induction of the hepatic enzyme glucuronyl transferase I
which catalyses the transfer of glucuronide moiety from uridine diphosphoglucuronic I
acid to bilirubin (Gelehrter, 1976; Harper, 1977).

Chloramphenicol is inactivated primarily in the liver by glucuronyl transferase
(Weinstein, 1975).In the present study, administration of chloramphenicol in rats pretrea.
ted with different doses of phenobarbitone resulted in significantly low (P <0.001) serum
chloramphenicol levels compared to control animals (Table-I, Fig. I). This is in agreement
with the results of Patane and collegues (1971). The low levels of chloramphenicol In
the pretreated rats were dependent on the dose of phenobarbitone administered for

pretreatment (Fig. 2). These results indicate that phenobarbitone was an inducer of the
enzyme glucuronyl transferase in the pretreated rats which in its turn enhanced the
metabolism of chlorambphenicol causing low levels of serum chloramphenicol in these
animals. The induction of hepatic microsomal enzymes by phenobarbitone is dependent
on the size of its dose.

SUMMARY

The relation between the pretreatment dose of phenobarbitone (to Induce hepatic
microsomal enzymes including glucuronyl transferase which metabolise chloramphenicol)
and the level of chloramphenicol (after intraperitoneal administration of the drug) in
rats was investigated. The results showed that the higher the pretreatment dose of
phenobarbitone, the lower is the serum level of chioramphE'.nicol indicating that
the stimulant effect of phenobarbitone on the induction of hepatic microsomal enzy.
mes is dependent on the size of its dose.
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