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Pharmacokinetics of phenytoin and liver
cytochrome P-450 levels in mice after single
doses of Corynebacterium parvum

P.W. MULLEN

Department of Pharmacology, Materia Medica & Therapeu-
tics, Stopford Building, University of Manchester, Oxford
Road, Manchester M13 9PT, UK

There is evidence B.C.G., C. parvum and other im-
munotherapeutic agents inhibit drug metabolizing
enzymes (Farquhar, Loo, Gutterman, Hersh & Luna,
1976; Soyka, Hunt, Knight & Foster, 1976; Mullen
1977) via an apparent spleen dependent mechanism
(Soyka, Stephens, MacPherson & Foster, 1979). Such
findings are of potential clinical importance when
chemotherapy is used in conjunction with immuno-
therapy since many anti-cancer drugs must undergo
biotransformation to be active (Cox & Levin 1975).

In cancer patients, multiple C. parvum doses in-
creased the half-life of antipyrine (Rios, Farquhar &
Loo, 1977) whereas the pharmacokinetics of pheny-
toin was unaltered 10 days after single doses of C.
parvum (Mullen, Thatcher, Wan & Wilkinson, 1978).
In the hope of resolving some of the difficulties in
extrapolating from microsomal enzyme studies in ani-
mals to drug pharmacokinetics in humans we have
investigated the effects of immunostimulants on
phenytoin pharmacokinetics and related parameters
in animal models.

Female mice received either Wellcome C. parvum
(200 pg i.p.) or thiomersal vehicle (0.2 ml of 0.0014%,).
Two or 7 days later all animals were injected i.v. (tail)
with sodium phenytoin (Epanatin, parenteral, 500 ug
in 0.2 ml), containing [!*C]-labelled drug (1 uCi/250
Hg)-

Blood samples (50 pl), obtained from the retro-orbi-
tal sinus (Migdalof, 1976) at 0.033 (2 min), 0.167 (10
min), 0.5, 1,2, 3,4, 5, 6, 7, 24 and 25 h were acidified,
extracted with 3.0 ml I-chlorobutane, and counted by
liquid scintillation spectrometry (Ashley & Levy,
1972). Counts were converted to mg phenytoin/l of
whole blood. After obtaining the last blood specimen
the animals were killed and the livers and spleens
weighed. Cytochrome P-450 was measured in liver
homogenates by the method of Matsubara, Koike,
Touchi, Tochino & Sugeno (1976). Protein was
measured by the method of Lowry, Rosebrough, Farr
& Randall (1951).

The phenytoin blood concentration-time curves
were biphasic (« and f). Although phenytoin’s elimin-
ation (B phase) is best described by Michaelis-Menten
pharmacokinetics (Gerber & Wagner, 1972; Mullen
& Foster, 1979) a ‘biologic half-life’ (T,) may be used
(Gerber & Arnold, 1969). Areas under concentration-
time curves were determined by the trapezoidal rule.

As seen in Table 1 a marked increase in liver and
spleen weights was observed both 2 and 7 days after
C. parvum. However, C. parvum had no significant
effect on cytochrome P-450 levels or any pharmaco-
kinetic parameter studied (Table 1).

Consistent with recent human studies (Mullen et
al. 1978) the results demonstrate that C. parvum does
not affect the pharmacokinetics of phenytoin in mice.
The pharmacokinetic use of serial blood sampling of
individual mice is illustrated.
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The effect of dibutyryl cyclic amp on the
chemotaxis and chemokinesis of rat
polymorphonuclear leucocytes (pmn)

D. BRADSHAW, J.P. GIROUD &
M. ROCH-ARVEILLER

Department of Pharmacology, Hopital Cochin, 27 rue de
Faubourg Saint-Jacques, 75014 Paris, France

PMN aocumulation is an important aspect of the in-
flammatory response and its modification by drugs
is therefore of interest with regard to the control of
inflammation. Increased intracellular cyclic AMP
levels have previously been associated with an inhibi-
tion of chemotaxis and we ourselves have observed
such an inhibition using a microscopic technique of
chemotaxis assessment (Bradshaw, Roch-Arveiller &
Giroud, 1978). However, we have now tested the effect
of dibutyryl cyclic AMP (db cyclic AMP) and cholera
toxin on rat PMN migration towards casein using
a filter method of migration assessment and in this
case no inhibition was observed. Borel (1973) has pre-
viously also observed a lack of effect of both cyclic
AMP and db cyclic AMP on the migration of rabbit
peritoneal neutrophils, which appears to conflict with
the results of Rivkin, Rosenblatt & Becker (1975) who
used the same type of cells, though a different method
of raising intracellular cyclic AMP levels. In the hope
of providing a possible explanation for these differ-
ences we have studied the effect of db cyclic AMP
on PMN migration towards various substances, since
the use of different chemical stimuli represents a poss-
ible source of the conflicting results. Rat PMN were
obtained from the pleural cavity four hours after the
intrapleural injection of isologous serum. After wash-
ing the cells they were then incubated for 15 min
at 37°C in either Hank’s solution or db cyclic AMP
(1073 M). The cells were then incubated in Boyden
chambers for 90 min at 37°C and assessment of their
migration was performed using the leading front tech-
nique. The chemoattractants used included casein, the
exudates derived from experimental pleurisies induced
by the injection of either 1 ml of 19 calcium pyro-
phosphate or 0.1 ml of 19 carrageenan, supernatants
resulting from the lysis of erythrocytes in hypotonic
saline, and albumen. In order to distinguish between
chemokinetic effects (effects on cell speed) and chemo-

tactic effects (effects on cell direction) these substances
were used in both the absence and presence of a con-
centration gradient.

As indicated above db cyclic AMP was without
effect on cell migration towards casein. This com-
pound similarly had no effect on cell migration
towards a pyrophosphate exudate and had only a
slight (stimulatory) effect on migration towards a car-
rageenan exudate. However a significant stimulatory
effect was observed when erythrocyte lysates and
albumen were used to stimulate cell migration. The
effect of cyclic AMP on PMN migration was thus
clearly dependent on the substance used to stimulate
migration and this could be correlated with the
chemokinetic and chemotactic effects operating in
each case. Thus it was found that casein and the in-
flammatory exudates possessed both chemokinetic
and chemotactic properties whereas the erythrocyte
lysates and albumen possessed only chemokinetic
properties.

Our results suggest therefore that db cyclic AMP
is able to stimulate chemokinesis induced by other
substances. Our previous results using a microscopic
technique in which chemokinetic effects are not in-
volved indicated that db cyclic AMP inhibits chemo-
taxis. Since the relative importance of chemokinetic
and chemotactic effects will vary, depending on the
technique used and the nature of the chemoattractant,
the opposing effects of cyclic AMP on these two
phenomena could well explain the varying effect of
this compound on cell migration, observed both pre-
viously and in the present study. These results empha-
sise the need to distinguish between chemokinesis and
chemotaxis when studying the effects of drugs on cell
migration.
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