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Fable 1. Thermodynamice data of warfarin

Short communications

and phensibutazone displacement by FEA

bty Py AG A
acid Ia INTA! M - 107 Y (cal molce) (cal moley
None 0-829 485 670 723 - 6740 0
Stearic O0-515 1-06 7-99 133 S720 1020
Myristic (306 044 X85 4-98 —~ 5129 toll
Lauric 0160 019 944 202 - 4584 2156
Phenylbutazone
None 0913 10-49 6°36 165 — 7237 0
Stearic 0677 210 7-32 286 ~O18] 1056
Myristic 0-509 1-04 801 129 — 5703 153
Lauric 0-286 040 893 449 — 5063 2172

* Values of (P) were caleulated from the reported [10] values of F and the total concentrations

of drug and albumin assuming »# = 1.

and mechanisms for pairs of drugs. such as warfarin and
phenylbutazone. are possibie via molecular probes such
as [atty acids.,
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Elevation of central y-aminobutyric acid levels by isoniazid in

mice and convulsant thresholds

(Received 26 August 1975:

The accumulating evidence for o role of s-aminobutyric
acid (GABA) as o central inhibitory transmitter [1. 27 has
prompted several studies about a relationship between the
central levels or the metabolism of this amino acid and
the sensitivity to convulsions, The results of these studies
luve been contradictory: some authors did not find any
such relationship [3 5] whereas the results of others scem
to indicate a role of GABA for central excitability [6] or
seizare activity [7 9. Interpretation of the results was
made difficult by the use of drugs with powerful pharmaco-
dynamic properties. as for example thiosemicarbazide or
aminocosyacetic acid. as tools for alterations in the central
GABA metabolism. Recently, however. Perry and Han-
sen [ 10} reported that isoniazid administered in the food
over several days in nontoxic doses was able to clevate
central GABA levels considerably. Wood. Peesker and
Urton [ 11] and Wood and Peesker [127 showed that treat-

accepted 20 November 1975)

ment with isoniazid indeed protected chicks against sciz-
ures elicited by exposure to hyperbaric oxygen or by injec-
tion of picrotoxin or pentetrazole. but was ineffective m
rodents against hyperbaric oxygen seizures.

Since a daily uptake of 100 mg:ke isonad in the
drinking water was tolerated by mice without behavioral
changes. and since this treatment neither scemed 1o affect
the central metabolism of monoamines. the effect of which
on convulsant thresholds had been studied previously [ T3]
we thought it worthwhile to look for a correlation between
central GABA concentration and the clectro- and chemo-
convulsant thresholds in this species.

MATERIAL AND METHODS

The study was done in mice of NMRI-strain (Molle-
gaard Hunsens Avislaboratorier A S by, DK-4632 1]
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Shensved. Denmark) weighing 20 23 ¢ LEqual numbers of

male and female mice were used inall experiments. but
the sexes were kept apart,

I'he animals were kept in groups not exceeding ten
i Macrolon-cages and had free aceess 1o food (Altro-
min R 10-pellets) and water.

Lsoniazid treatment. Tsoniazid was dissolved in the drink-
ing water in coneentrations of 0.3 or 0.5 mg ml. in other
experiments. .06 or Ol mgmb of pyridoxine HCT was
added to the concentrations of isoniazid mentioned. The
refation of 5:1 between both drugs had been adopted from
the work of Perry and Hansen [10]. Fresh solutions were
made up cvery second day. Treatment with isoniazid. both
with and without pyridoxine. was given for 4 and 7 days
preceding the determination of the convulsant thresholds
and the biochemical parameters. By weighing the bottles
for the drinking water and the mice cvery day. the daily
intake of isoniuzid could be caleulated. Controls were used
hoth without treatment and with pyridoxine only.

Derermination of convidsant thresholds. Electroshock was
applicd by eve cleetrodes using an A-615-B - shocker.
thafavette Conn Sumulation data were S0 cveles see lor 0.2
sec with the serial resistanee of the apparatus set 1o 10 kQ,
Fndpomt was the tonie extension of the hind limbs. For
the determination of the electroconvulsant threshold. the
voltuge of the shock was changed according to the up
and down” method of Kimball. Burnett and Doherty { 147
The threshold for clonic and tonic chemoconvulsions was
determined in freely moving mice by the method of Hint
and Richter [15]0 A 17 solution of pentetrazole was in-
fused intravenoush at a rate of 0.3 ml min by means of
a Sage syringe pump. model 3310 Endpoints were the fully
developed clonie seizure with oss of the righting retlexes
and the tonie extension of the hind limbs. Twenty mice
were used for cach threshold determination. Determina-
tions were alwavs done at the same time of the forenoon.
The thresholds are given as the voltage or the dose of
pentetrazole provoking the respective endpoint i 50 per
cent of the mice. Details of the method have heen described
1 previous paper |13,

Biochemical determinations. Groups of  six. mice were
used for the determination of the central levels of the cate-
chiolamines. S-hvdrosytryptamine (3-HT). 3-hydroxyindo-
lcacetic acid (3-HIAAL and of GABA. Noradrenaline and
dopamine were determined by the method of Chang | 16].
S-HT and 3-HIAA by that of Curzon and Green[17].
GABA was extracted from whole brains that had been
homogenized in chilled cthanol. After separation by paper
chromatography. GABA was coloured by ninhydrin, cluted
from the paper. and  the  colour measured  at
ST5nm [ IN] The concentrations determined in this way
in control animals amounted to about 200 pg ¢ and are
considerably lower than those determined later by the
fluorometric method of Sutton and Simmonds { 19} which
gave controb vulues of about 400 pg'g in the same strain
of mice. The activity of glutamic acid decarboxylase 1(GAD)
was determined - homogenates of mouse brain by the
method  of Lowe. Robins and Byverman | 20]. that of
GABA-z-oxoglutarate ammotransferase (GABA-TY by the
method of Salvador and Albers (211 The results of the
GABA-T determinations are given i fluorescence units
(FU. sinee samples of succinie semialdehyde which had
been kindly prepared by Dr. Smalla polymerized too
rapidly to permit the construction ol a quantitatively rehi-
able standard curve. In the determinations of GABA. GAD
and GABA-T. the brains of the mice were homogenized
i 1ce-cold media within 435 see after decapitation. Deter-
minations were always done at the same time of the fore-
noon.

Was

RESULTES AND DISCUSSION

The results of the study are summarized in Table 1.

Treatment with sontzid increased the central level of

Short communications

GABA s from  the work ol Porry and
Hunsen (101 and this increase was fawirly well correlated
to the total amount of drug consumed (r - O P = 001
However. these changes in the concentration ol GABA
were not related to the thresholds for cither mavimal clec-
troconvulsion or the clonic or tonic components ol the
pentetrazole  seizure. Nerther there any relation
between isontazid intake and central monoamine fevels,
In some instances, the monoamine levels or the convulsant
thresholds showed significant deviations from the control

eapeeted

Was

vadues. but these were in no way related o cither diog
intake or GABA Tevels

GAD activity was hardly altered by isontasid treatment.
but the GABA-T activity was reduced in most ol the
treated groups. The latter change is probably not the cause
of the rise in central GABA since the mitochondrial
GABA-T is regarded not as plaving o major role for the
levels of GABA [22]. Sutton and Simmonds [ 23] have also
reported comparable increases in the GABA concentration
after treatment with ethanol for 3 weeks without changes
in the activity of both enzymes. Readily reversible changes
inenzyme activit induced by isoniasid - might
escaped detection with the method used. but we were also
unable to show an increase i GAD actvity alter the addi-
tion of the drug in virro (Loscher and Frey, unpublished).

The addition of pyridosine to the drinking water had
no cffect on the GABA clevation induced by isoniazd
which is m agreement with resabts of Perry and Huan-
sen [ 10} The biochemical data of mice treated  with
0.1 mg ml pyrodoxine HCT tor 7 dayvs did not differ from
those of untreated controls.

Our results have thus shown that the convulsant thresh-
olds are not clevated by the moderite rises i the central
levels of GABA that can be induced by the mtake of well-
tolerated doses of isoniazid for some davs, This Luck ol
correlation between clevated GABA tevels and seizare sen-

have

sitivity iy agreement with results of other authors using
less mdifferent drugs and regimens of treatment [ 3 S0 An
apparent exception s the protectinve effect of clevated
GABA levels inavian scizures [ 1L 12241 On the otha
hand. there s some rather convineing evidence that de-
creases i central GABA levels Tead to increased scizure
activity [6.9.25. 26 This would be consistent with the
assumption ol an optimal “protective” effect of physiologi-
cal levels of GABA that cannot be improved by an increase
in these devels. and with the hypothesis ol disinhibition
as the organizing principle in the nervous system | 22 The
exact localization of the surplus GABA 15 also of interest
in this regard: Anden | 27] has recently suspected an ag
cumulation of GABA 11 dopaminergic nearons of aninuils
treated with aminoxyacetic acid. which. though consider-
ably increasing the central level of GABA by inhibition
of GABA-T. is deveid ol a true anticonvalsant
(Loscher and Frev. in preparation)

effect
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