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Development of Tolerance and Cross Tolerance by Mephobarbital.* (19281)
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A review of the literature on the develop-

ment of tolerance to the hypnotic action of .

many barbituric acid derivatives in experi-
mental animals has been presented by Gruber
and Keyser(1). That cross-tolerance between
different barbiturates can also occur has been
demonstrated by the same investigators. Since
that publication further evidence on the de-
velopment of tolerance and cross-tolerance
between the barbituric acid derivatives has
been demonstrated by Carmichael(2), Hub-
bard and Goldbaum(3) and Holck and his
associates(4). There have been reports in
the literature, however, which indicate that no
tolerance can be developed with mephobar-
bital (Mebaral) 5-ethyl-1-methyl-5-phenylbar-
bituric acid(5-8) but we have been unable to
find any report in which a study has been
made to determine actually whether there can
or can not be developed tolerance to this
chemical in experimental animals. This in-
vestigation was therefore undertaken to an-
swer this question and also if tolerance can be
developed with mephobarbital in experimental
animals does it also produce cross-tolerance.

Methods. Seventeen rabbits, 8 males and
9 females, weighing between 2.1 and 2.6 kg
were used. The sodium salt of mephobarbital
was employed for injection. This salt was
formed by neutralizing the acid with sodium
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generous amounts of Mebaral and Butisol sodium,
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hydroxide and back-titrating with hydro-
chloric acid to the lowest pH possible without
precipitation.  Solutions were made up in
distilled water and the concentrations adjusted
so that 2 cc/kg were given as the final dose.
Mephobarbital (40 mg/kg once daily for three
days) was injected rapidly, intravenously and
the length of induced sleeping time roted
following each injection. On the fourth day
butabarbital sodium (36 mg/kg) was simi-
larly administered. The same dose of buta-
barbital was injected on the fourteenth day
as a control for this drug. The criterion for
development and abolition of sleep was the
loss and gain of the righting reflex respec-
tively (9).

Results. Evidence recorded in the litera-
ture indicates that there is no essential sex
difference in rabbits in response to the action
of certain barbiturates(1,9,10). Our results
are in accord with these findings. Following
the injections of mephobarbital on the first,
second and third days, the males slept an
average of 19.5, 7.7 and 7.3 minutes respec-
tively while the females slept an average of
16.2, 10.1 and 4.8 minutes respectively. The
results with the use of butabarbital also
showed no significant difference in the sleeping
times between the males and females. There-
fore the results obtained from the male and
female animals were combined. The mean
sleeping times for the first, second and third
daily injections of mephobarbital were. 17.8,
8.9 and 5.9 minutes, respectively and two
times the standard errors were == 5.4, = 1.9
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and = 1.9 respectively. Thus, in the case
of mephobarbital, the sleeping time was re-
duced 67% in three days, showing a definite
development of tolerance. Two times the stand-
ard error of the mean (95% confidence limits)
were used to indicate the significant difference
of the means.

On the fourth day following the three daily
injections of mephobarbital a butabarbital
sodium injection caused the rabbits to sleep
an average of 46.6 minutes. This is well
below the normal sleeping time for the dose
used(1). The fact that the sleeping time was
greatly increased (85.7 minutes) with the
same drug and the same dose on the four-
teenth day, after a ten day interval without
drugs, by which time the tolerance should be
lost as was shown by Gruber and Keyser (1),
would indicate that cross-tolerance also is
produced.

Summary. (1) Repeated daily intravenous
injections of mephobarbital produces toler-

ance in experimental animals (rabbits). (2)
The development of tolerance to mephobar-
bital also produces cross tolerance to butabar-
bital sodium.
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The differential response of the germinal
elements in the testes of adult pure strain mice
subjected to direct x-irradiation follows a
characteristic pattern when examined by quan-
titative random sampling. This observation is
based on a tabulation of the occurrence of a
given type of germ cell in 100 observed cross-
sections of testicular tubules. The tubules
were chosen at random from multiple sections
of both testes in order to give fair sampling.

In this investigation the incidence of the
various germinal cells at hourly intervals in
the 24-hour period post-irradiation was ob-

*The authors wish to express their appreciation
to Miss Kathleen McCarthy, Pondville Hospital, for
cooperation in collection of data and assisting in
this project.

t This work was supported by Grant C-1047 from
the U. S. Public Health Service and by the Depart-
ment of Public Health, Pondville Hospital.

served. The dose used is known to lower the
incidence of germinal cells to a level of 3%
(4) by 26 days post-irradiation. The present
study is a continuation of the general project
of accumulating quantitative data on the
biological effects of direct x-irradiation as a
contribution to the fundamental problems
of normal cell growth and neoplasia. Sensi-
tivity of germinal cells as a result of over-all
irradiation, or by the use of radioactive iso-
topes, has been discussed (1). A review of the
literature, with a summary of some of the
findings as they apply to the general effect of
irradiation on mammalian testicles, was given
previously(5). It has long been clear that
spermatogonia are the first to show effects
following irradiation. The relative sensitivity
of other germinal cells, however, needs further
investigation. For example, Bloom(1) com-
ments on the relative radioresistance, while



