
INCREASE QF CHLORAMPHENICOL 
GLUCURO~I~ATION IN RATS 

TREATED WITH PHENOBARBITAL 

Abstract-After pretreatment of rats with 80 mg kg phenobarbital the elimination of chlor- 
amphenicol (CAP) from the blood increased considerablv. The half-lifetime fell from 29 to 
8 &in. Cancbmitantly the concentration of conjugated CAP in the serum increased several 
fold. The level of active. unchanged CAP in the liver decreased whereas the amount of con- 
,jugatcd CAP increased. indicating that the accelerated eiitnii~~~tiot~ was caused by an in- 
crtitscd cot~.iupation rate. The ~l~~lil~thiiit~ of (‘“tP ~~~~~i~i~~i~t~r~~i <~;ill\ faith less than 50 psi 
cent, even in pl~et~ol~~~rblt~ll prctrcattd rats. 

IN A PREVIOUS study” it has been shown that after treatment of rats with phenobarbi- 
tal the serum levels and the Chemothe~lpeLltic activity of chloramphe~icol (CAP) are 
signi~c~~n~ly reduced, and the amount of conjugated CAP in the urine is increased. 
This action of phenobarbital is due to an enhanced activity of the hver microsomal 
transferase which conjugates CAP by glucuronidation.2 It might be possible that 
treatment of patients with drugs, such as phcnobarbitai, which are known to induce 
microsomal drug-metabolizing enzyme systems. enhance the conjugation of CAP. 
lower its serum levet and dinlinish its activity. 

We therefore tried to estimate in rats the magnitude of the phenobarbital effect 
so that the consequence of increased coi~.jugation on the chenlother~~peutic effect of 
CAP in human therapy could be evaluated. By comparing the elimination rates of 
the active CAP from the blood and determining the amount of the conjugated prod- 
ucts in the serum and liver of rats we found a three- to four-fold increase of the 
CAP elimin~~tion after phenobarbital treatment. 

Male Wistar rats weighing 140-155 g were used in these cxperi~lents. The anin~~ls 
received 80 mg/kg of sodium phenobarbital intraperitoncaIly for 3 days in order to 
induce drug-metabolizing enzymes. After a 24 hr fasting period, following the last 
dose of phenobarbital, a single dose of cl~lor~mphenicoi was administered by gastric 
intub~tion (100 mg/kg) or intravenous injection (30 mgikg), as specified in each 
study. The orrti preparation of cl~loramphenicol consisted of a suspension in 27; gum 
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arabic; for the intravenous ad~nil~istr~tion a water solution of the glycine ester wx 
used which is char~~cterizcd by high solubility and rapid hydrolysis.~.~ 

At d&rent times after the ~~dministratioil of CAP either five normal or five in- 
duced rats were exsanguinated and the serum collected for the quantitative deter- 
mination of CAP and its metabotites. One gramme of liver from each rat was homo- 
genized with 4 ml water for the determination of CAP and its metabolites. 

The foilo~~ing methods of chemical assay for the antibiotic and its mctabolites in 
serum and in liver were employed. 

Acfir:ti ~Izlu~~ll~tpl?enicrtl. The method is based on an extr~iction in chlor(~form-ethyl 
acetate (2: 1 by vol). Chloramphenicol was determined by the method of Levine and 
Fischbach,s 

Cizlu~~rtrt?h~nicol ~~~fc~r~~~~~~~~. The conjugated fractian was hydrof yzed ttnzymati- 
tally by incubating serum or liver homogenate for 1X hr at pH 5.2 with 5000 Fishman 
units of P-glucuronidase (Ketodase, WarnerXhi1cott) per I ml serum or I g liver. 
After the hydrolyses the samples were extracted with chloroform” ethyl acetate (7: I 
by vol). The conjugated fraction equals the difference between total and active anti- 
biotic. 

Chlo~unttihrtticoI ~~~2~~~~~. The total arylamin~s were detcrmir~cd. after a prehmi- 
nary acid hydrolysis at IO@- for I hr by diazotizatiotl and coupling as described by 
Bratton and ~~rshal~.~ 

The half-lifetime of unchanged CAP in the blood after i.v. injection decreased from 
29 min in normal rats to 8 min in those pretreated with phenobarbital (Fig. 1). Extra- 
polation of both exponential disappearance curves back to zero time lcads to the 
same concentration of 1.5 /igg/ml indicating th:tt phenobarbital treatment does not 
change the distribution of CAP in the body. The apparent distribution volume of 
CAP was 2, ~1cuIated from the ratio of dose (30 mg,!kg) to concetltr~tiorl in serum 
(15 mgil ). 
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After oral administration of CAP (100 mgikg) the peak values in serum were 
obtained after 1.5 min in phenobarbital pretreated rats and after 30 min in untreated 
controls (Fig. 7). but they did not fall exponentially with the half-lifetime measured 

after iv. administration. as would be expected if the absorption from the intestine 
was complete. This indicates that the inflow of CAP into the vascular system con- 
tinued after its oral administration. The unchanged CAP decreased and the con.ju- 
gate increased in the serum as well as in the liver in phenobarbital treated rats 

(Table I). 
By comparing the area under the CAP-concentration-time curve in the blood after 

i.v. and oral administration (Fig. 2) and assuming that a proportional increase would 
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Pretreatment Ratio 
Application WI lh .Active Awilabihty without:with Conjug. 

of CAP phenobarbital CAP f”,>) phwobarbital CAP 

30 mg.kg without 
i.v. with 

Corrected to 
I00 kg i.\. mg. 

IO0 kg mp 
per OS 

\ri~llout I I70 750 
with 347 1375 

\vithout 550 37 300 
uith I56 14 
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occur if 100 mg/kg Were injected i.v. instead of 30 mg/kg it can be calculated (Table 
2) that only 45-47 per cent of the orally ingested CAP is available in either phenobar- 
bital-treated or control rats. Less than SO per cent appeared in the circulation. 

DISCUSSION 

Low availability of a drug is due either to a slow and insufKcient absorption and/or 
a high metabolism in the liver through which the drug has to pass via the portal vein 
before gaining access to the vascular system. undoubtedly the very high rate of con- 
jugation is the main factor for the low availability. 

The inflow of unchanged CAP between 90-l 20 min after ingestion indicates either 
that CAP is absorbed slowly or that the absorption of CAP continues because of 
a hepato-intestinal circulation. Excretion of a CAP-conjugate into the bile and reab- 
sorption of the unconjtrgated CAP after it has been split by bacterial glucuronidase 
cannot play any significant role because of the high values of the conjugated CAP 
in the serum after oral administr~tiol~, indicating that the main portion of conjugated 
CAP moves from the liver director into the serum. whereas the part excreted via bile 
should be eliminated writh the facces ~vitl~ollt any significant reabsorption. However, 
chloramphenicol. in spite of its high lipid solubility, is excreted into the bile in small, 
but significant amounts, as studies in patients with bile fistula have shown.’ Its con- 
centration in the bile falls much slower than in the plasma. Similar conditions should 
prevail in rats. suggcstiug that the dclnycd absorption of CAP should be due to a 
llcpvto-intestinal circulation of the uncol~.juputcd C’,AP. 

A comparison of the arcas undur the time concentration curves of active CAP for 
normal and pretreated rats discloses that their ratio achicvcs 3.4 or 3.5 regardless 
of the route of ~~dnlillistr~~tion, i~ldic~~ti~lg that about 3.5fold more CAP is present 
in the blood of normal rats (Table 2). ~.orrcs~~o~~di~~gl~ a much higher output of the 
conjugate can be found after pretre~lti~ent (Tabic I ). These observations agree com- 
pletely with the fall of the h~~lf-lifeti~ne from 19 to S min after pretre~~tmetlt showinp 
8 c~~i~~~~~~r~~~~i~ value. i.u. a i&fold ci~~~~~~~c~~i clill7inatiol7-r~Itc. 

Taking into consideration the much higher concentration of conjugated CAP with 
concomitant much lower levels of active CAP in the liver of pretreated rats the evi- 
dence indicates that an accelerated elimination is due to an increased metabolism 
in the liver. This conclusion is also justified since only a minor portion of CAP is 
excreted by the kidney in unchanged form because of its high lipid solubility. Man 
excretes not more than 10 per cent of active CAP. The rat seems to excrete not more 
than 25 per cent under the conditions of this exp~rill~el~t. as a comparison of the half- 
lifetimes of active CAP measured h pil*cz with conju~~~tior~ rates deterlnitled ill rirro 
disclosed.’ Our data agree with studies using the isolated perfused giver from rats 
as a model.’ They proved that the clearance of chloramphenico~ could be increased 
4.7 times if rats were pretreated with phenobarbital. 

A three- to four-fold increase of the CAP glucuronidation determined by testing 
the activity of the transferase in isolated microsomes of rats before and after treat- 
ment with phellob~~rbital provided conclusive evidence that the enhanced elimina- 
tion rate of CAP from pretreated rats is really caused by an increased conjLIgation 
rate.2 
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