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determining the taurine conjugation of carboxylic
acids, and this is the first report of this reaction occur-
ring with an aryloxyacetic acid in mammalian species.
It must be mentioned that the taurine conjugation
of arylacetic acids in general occurs at random with
certain combinations of acid and species, although
it is especially evident in carnivores.

We are grateful to ICI Pharmaceuticals Division for the
provision of compounds. T.S.E. holds a Commonwealth
Tropical Medicine Research Scholarship.
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Differences in toxicity due to species variation
in the metabolism of an oral anti-allergy agent

D.A. SMITH
(introduced by J. CALDWELL)
Department of Metabolic Studies, Fisons Ltd., Lough-
borough, Leics.

During the toxicological evaluation of an oral anti-
allergy compound FPL 57787 (6,7,8,9-tetrahydro-5-
hydroxy-4-oxo-10-propyl-4H-naptho (2,3-b) pyran-2-
carboxylic acid) (Augstein et al., 1977) a marked
difference was noted in the oral toxicity when the
compound was administered to rat and dog. The
compound proved severely hepatotoxic to some dogs
during 90 days administration at 60 mg kg- I day- .
No toxicity was seen in the rat after 180 days admin-
istration at dose levels up to 125 mg kg-' day-
even though absorption was similar (>50%).
The species difference in toxicity corresponded to

a variation in the rate of metabolism. The only meta-
bolites of the compound in rat, dog, hamster, rabbit,
monkey and man were produced by hydroxylation
of the alicyclic ring. The rate of hydroxylation as
judged by in vivo and in vitro evidence was much
slower in dog than in other species examined. Micro-
somes prepared from dog liver metabolised the com-
pound at a rate <6 x 10-12moles metabolites
formed min-' mg protein-'. In contrast rat liver
microsomal fraction metabolised the compound at a
rate of 38 x 10-12 moles min-1 mg1. Analysis for
FPL 57787 and its metabolites in the urine, faeces
and plasma after administration of FPL 57787 sub-
stantiated the in vitro data. After oral doses the hy-
droxylated metabolites were present in the plasmas
of man and rat whilst only unchanged compound was
present in plasma samples obtained from the dog.
Similarly the dog excreted most of the administered
dose (either i.v. or oral) as unchanged compound in

the faeces, whilst the other species excreted substan-
tial proportions of metabolites in the urine.

Since unchanged FPL 57787 was not cleared
renally by any species the slower rate of metabolism
of the dog resulted in a dependence on biliary excre-
tion for the elimination of the compound. Transport
maximum values for the biliary excretion of FPL
57787 in the dog obtained from animals after biliary
cannulation ranged from 0.09-1.25 mg kg-1 hour-'.
The dose levels that produced toxicity in the dog were
sufficient to saturate the biliary excretion of the com-
pound and resulted in a very high area under the
plasma curve (AUC) (4600 h pg/ml at 60 mg/kg). The
species capable of clearance by metabolism had a
much lower plasma AUC (e.g. rat - 300 h pg/ml at
80 mg/kg) at corresponding doses.
The dog is widely used as a species for toxicological

evaluation. The reported work indicates the value of
studying metabolism both from a quantitative as well
as the normal qualitative view point when interpret-
ing toxicological data. The inability of the dog to
readily hydroxylate alicyclic carbon in a compound
extensively metabolised by rat and man may be
viewed as unusual. It has, however, been noted in
previous publications. (Dayton, Cunningham, Israili
& Weiner, 1973; Gros, Dari, Chasseaud & Hawkins,
1974; & Zacchei, Wishousky & Watson, 1978).
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Induction by phenobarbitone or
3-methylcholanthrene of the hepatic microsomal
metabolism of harmine

M.D. BURKE & D.J. TWEEDIE
(introduced by H.E. BARBER)
Department ofPharmacology, Marischal College, Universitv
of Aberdeen.

Harmine is a monoamine oxidase inhibitor, which un-
dergoes extensive metabolism, through 0-demethyla-
tion to harmol (Slotkin & Distefano, 1970; Burke &
Upshall, 1976). We have investigated the metabolism
of harmine by hepatic microsomal suspensions in
vitro, as part of a study of the metabolism of tricyclic
drugs by different forms of cytochrome P-450. Appar-
ently different forms of hepatic microsomal cyto-
chrome P450, showing different substrate specifici-
ties, are induced by pretreatment of animals with
either phenobarbitone (PB) or 3-methylcholanthrene
(MC) in vivo (Lu, Levin, West, Jacobson, Ryan,
Kuntzman & Conney, 1973; Burke & Mayer, 1975).

Adult (20-25 g), male C57/BL strain mice were
used, either untreated (control group) or pretreated
with PB or MC. Liver microsome suspensions were
prepared and incubated with harmine, under condi-
tions suitable for cytochrome P450-mediated mixed
function oxidation. A differential extraction assay was
developed for the separation of harmine and harmol
and their subsequent fluorimetric measurement. The
rates listed below are mean initial reaction rates for
5 mice.
The rate of total metabolism of harmine (100 pM)

was faster with liver microsomes of MC-treated mice
(18 nmol min-' mg protein 1) than with liver micro-
somes of either control or PB-treated mice (4 and
8 nmol min-' mg protein-1 respectively). Harmol
was the major metabolite with liver microsomes of

control mice and seemingly the sole metabolite with
PB-treated mice, but it was only a minor metabolite
with MC-treated mice. (The rates of harmol produc-
tion were approximately 50%0, 100% and 10% of the
rates of harmine degradation with control, PB-treated
and MC-treated mice respectively. This could be
partly due to extensive further microsomal metabo-
lism of harmol itself, which occurred with MC-
treated mice (6 nmol min 1 mg protein 1 at 25 pM
harmol) but not with control or PB-treated mice (0.3
and 1.0 nmol min-1 mg protein-' respectively). It
could also be partly due to the apparent induction
by MC of an alternative pathway for microsomal
metabolism of harmine. A yellow product, which was
not a further metabolite of harmol, was formed by
the metabolism of harmine with liver microsomes of
MC-treated mice, but it was not detected with micro-
somes of control mice and only barely detectable with
microsomes of PB-treated mice.
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