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Abstract-The effects of the potent anticonvulsant FCE 26743 ((S)-2-(4-(3-fluorobenzyloxy)benzyl- 
amin0)propionamide) on monoamine oxidase (MAO) activity were measured in-vitro and ex-vivo using 
rat tissue homogenates. In-vitro, FCE 26743 showed potent and selective inhibitory properties towards 
liver MAO-B, with IC50 values about lo-' M for MAO-B and higher than M for MAO-A. When 
determined ex-vivo in brain, the ED50 value for the inhibition of MAO-B was 1.1 mgkg-I (p.0.) 1 h 
post-dosing, whereas MAO-A remained virtually unaffected after administration of 60 mg kg-' . Similar 
effects were seen in liver. Following oral administration of 5 mg kg-' FCE 26743 to rats, brain MAO-B 
inhibition was 79% after 1 h and 13% after 24h, indicating that FCE 26743 behaves as a short-acting 
MAO-B inhibitor. The ability of FCE 26743 to act as a M A 0  substrate was assessed in mice by 
measuring the urinary excretion of alaninamide, a potential metabolite of FCE 26743 which would 
result from the action of MAO. No alaninamide was detectable in the 0-8 h urines after administration 
of a 119mg kg-' dose, suggesting that FCE 26743 is not, or only to a small degree, a substrate of MAO. 
The effects of FCE 26743 on cytochrome P450 enzymes involved in testosterone hydroxylation were 
determined in rats after repeated administration. No induction of the cytochrome P450 system was 
noted. 

The administration of the glycine derivative milacemide 
(2-(n-pentylamino)acetamide) (Fig. l), an atypical anti- 
epileptic agent, to rats has been shown to increase brain 
glycine concentrations (Christophe et al 1983). The delivery 
of glycine from milacemide was later found to result from 
the action of monoamine oxidase (EC 1.4.3.4, MAO) type B 
(Janssens de Varebeke et al 1988). We reported that 
2-(benzy1amino)acetamide (Fig. l), another glycine deriva- 
tive, is less readily de-aminated by MAO-B than milacemide 
and displays lower anticonvulsant activity (Dostert et a1 
1991). In contrast, FCE 26743, (S)-2-(4-(3-fluorobenzyI- 
oxy)benzylamino)propionamide (Fig. l), showed potent 
protective properties in a number of models of epilepsy in 
rodents, such as bicuculline-induced convulsions and 
lethality, maximal electroshock seizures and kainic acid- 
induced seizures, and status epilepticus (Dostert et al 1991; 
Maj et al 1993). 

Although milacemide and 2-(benzy1amino)acetamide are 
derivatives of the amino acid glycine, they can also be 
considered as acetamide derivatives of pentylamine and 
benzylamine, respectively. Pentylamine is an especially 
good MAO-B substrate (Strolin Benedetti et al 1981), 
while milacemide (Janssens de Varebeke et al 1988) and 
benzylamine (Mitra & Guha 1980) are de-aminated more 
slowly, but to an approximately similar rate to each other. It 
is thus not surprising that 2-(benzy1amino)acetamide is less 
readily metabolized by MAO-B as compared with milace- 
mide (Dostert et al 1991). Indeed, in 2-(benzylamin0)- 
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acetamide are combined both structural elements, the 
acetamido moiety and the aromatic residue, that separately 
lead to diminished de-amination of milacemide and benzy- 
lamine as compared with pentylamine. The potent antic- 
onvulsant FCE 26743 differs from milacemide and 
2-(benzy1amino)acetamide in that an alaninamide residue 
replaces the glycinamide moiety and in the presence of a 
phenyl ring substituted in the para-position by a 3-fluoro- 
benzyloxy group. Introduction of a benzyloxy group in para 
of a phenyl ring in M A 0  substrates and inhibitors has been 
shown to transform the substrates into inhibitors (Sullivan 
& Tipton 1990), and to increase the inhibitory potency of the 
inhibitors (Dostert et a1 1989; Mazouz et al 1993). 

In this study, the behaviour of FCE 26743 as a M A 0  
inhibitor and substrate was examined. The inhibitory prop- 
erties of FCE 26743 were assayed in-vitro and ex-vivo. The 
ability of FCE 26743 to act as a M A 0  substrate was 
assessed in-vivo by measuring the urinary excretion of 
alaninamide in mice. In a previous study, no changes in 
the urinary excretion of glycinamide were noted in mice 
after administration of the MAO-resistant a-methyl 
milacemide (Fig. l), whereas there was a substantial 
increase in urinary glycinamide after the MAO-B substrate 
milacemide (O'Brien et al 1991). Since most of the drugs 
currently used in anticonvulsant therapy, such as pheno- 
barbitone and carbamazepine (Conney 1986; Eichelbaum 
et a1 1985), are strong inducers of the microsomal cyto- 
chrome P450-dependent mono-oxygenase system, the effects 
of FCE 26743 on the regio- and stereoselective hydroxyla- 
tion of testosterone in rat liver was studied in comparison 
with both standard anticonvulsants. 
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FIG. 1. Structures of milacemide, a-methyl milacemide, 2-(benzyl- 
amino)acetamide and FCE 26743. 

Materials and Methods 

Chemicals 
FCE 26743 was synthesized in the General Medicinal Chem- 
istry Group of Farmitalia Carlo Erba, both as the hydro- 
chloride and the methanesulphonate salt. L-Alaninamide 
hydrochloride, 5-hydroxytryptamine (5-HT) creatinine sul- 
phate and phenyl-ethylamine (PEA) hydrochloride were 
from Sigma, St Louis, USA. The radiolabelled substrates 
5-hydroxy [side chain-2-14C] tryptamine creatinine sulphate 
([I4C]5-HT, sp. act., 57 mCi mmol-I) and [ P-ethyl-l-i4C] 
phenylethylamine hydrochloride ([I4C]PEA, sp. act., 
55 mCi mmol-I) were purchased from Amersham, UK. 
Phenobarbitone and carbamazepine were from Compagnia 
Farmaceutica Milanese (Milan, Italy) and Sigma, respec- 
tively, while bovine serum albumin and steroid standards 
were purchased from Sigma (Deisenhofen, Germany). 

Determination of alaninamide in mouse urine 
Male mice (CD-1; Charles River, Italy), 20-25 g, were used. 
The animals, fasted overnight, were housed in separate 
stainless steel metabolism cages in groups of five. Each 
group was allowed free access to drinking water. 

Twenty mice (four groups of five) received orally 
0.38 mmol kg-l FCE 26743 methanesulphonate (1 14mg kg-I, 
expressed in terms of free base) and a further twenty (four 
groups of five) were administered water as vehicle control. 
The dose administered was about four times the ED50 in the 
antibicuculline test (Dostert et a1 1991). The 0-8 h urines 
from each group were collected in dry ice-cooled receivers 
for the determination of alaninamide. 

The determination of alaninamide in urine was performed 
using high-performance liquid chromatography (HPLC) 
essentially as described for glycinamide (OBrien et a1 
1991). Samples (1OOpL) of urine from each group were 
diluted to 1 mL with water. Samples (20pL) of the diluted 
urine were reacted with 20 pL o-phthaldialdehyde solution 
(Pierce, Rockford, IL, USA) using a LABNET modular 
Spectra-Physics liquid chromatography system equipped 
with an automatic system for pre-column primary amino 
acid derivatization. A 10 pL sample of the reaction mixture 
was automatically injected into the analytical column. The 
HPLC system consisted of a Spectra-Physics 8800 pump, a 
Spectra-Physics 8880 autosampler and a Spectra-Physics 
4270 computing integrator equipped with a LABNET 

data-capture module. A Perkin Elmer LS-5 fluorescence 
detector, set at excitation and emission wavelengths of 230 
and 418nm, respectively, was used to analyse the eluted 
samples. Chromatography was performed with gradient 
elution on a 5pm particle-size Hypersil ODS column 
(250 x 4.6mm, i.d.) at a flow rate of 1.5mLmin-I. For 
gradient elution chromatography solvent A was 0.1 M 

sodium acetate pH 7.2/methanol/tetrahydrofuran (90/9.5/ 
0.5) and solvent B was methanol. The gradient consisted 
of solvent A 100 to 95% in 2 min, 95 to 85% in lOmin, 85 to 
75% in 12min, 75 to 70% in 11 min, 70 to 65% in Smin, and 
finally 65 to 50% in 5min. The limit of quantitation was 
47.5 pmol alaninamide injected, equivalent to 95 nmol mL-' 
urine. The retention time of alaninamide was about 42min. 

M A 0  inhibition 
Inhibition of MAO-A and MAO-B was determined in-vitro 
using rat liver homogenates and ex-vivo using rat brain and 
liver homogenates, essentially as described by Cao Dahn 
et a1 (1984). 5-HT and PEA were used as substrates for 
MAO-A and MAO-B, respectively. 

In-vitro assay 
Male Sprague-Dawley rats (Charles River, Italy), 150- 
175g, fasted for 16h were killed by decapitation. The 
livers were rapidly removed, rinsed in saline, blotted on 
filter paper, weighed, frozen in liquid nitrogen and stored at 
-20°C until use. After thawing, the tissues were homo- 
genized in phosphate buffer 0.1 M, pH 7.4, using an Ultra- 
Turrax (1 g tissue/l6mL buffer). Aliquots (0.1 mL) of tissue 
homogenates were taken for the determination of M A 0  
activity in a final volume of 0.5 mL. Increasing concentra- 
tions of FCE 26743 (range - M) in distilled water 
were added to the samples. The tubes were then removed 
from the ice-bath and preincubated at 37°C in normal air for 
2, 60, or 120 min. The enzymatic reaction conducted at 37°C 
was started by adding 0.1 mL [I4C]PEA (final concentration 
4 p ~ )  or [I4C]5-HT (final concentration 1 6 0 ~ ~ ) .  The incu- 
bation times were 2 and 5 min for PEA and 5-HT, respec- 
tively. The reaction was stopped by cooling the tubes on ice 
and acidifying with 0.2mL 4M HCI. After addition of 
7 mL toluene-ethylacetate ( l / l ,  v/v), the organic phase 
obtained after centrifugation (400g, 10 min) was counted 
in 10 mL Insta-Fluor I1 scintillation fluid (Canberra- 
Packard, USA) using a p-counter (TRI-CARB 1900 CA). 
The results were expressed as percentage inhibition with 
respect to the appropriate control. The inhibition curves 
were obtained by computer-assisted analysis using the 
ALLFIT program kindly provided by Dr P. Munson, 
National Institute of Health, Bethesda, USA. 

Ex-vivo assay 
Groups of five male Sprague-Dawley rats (Charles-River, 
Italy), 180-200g, fasted for 16h, were treated orally with 
different doses (1, 2, 5,  10mgkg-I or 10,20, 40, 60mgkg-', 
as free base) of FCE 26743 in aqueous solution. Control rats 
were given water. Rats were killed by decapitation 1 h after 
dosing. In the time-course experiments, the animals were 
treated orally with FCE 26743 (5  or 60 mg kg-I) and killed 
at different times after dosing. Control rats received water 
and were killed after 1 h. 
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Brain and liver were rapidly removed, rinsed in saline, 
blotted on filter paper, weighed, frozen in liquid nitrogen 
and stored at -20°C pending analysis. The homogenization 
of brain and liver, the enzymatic reaction (without preincu- 
bation), the extraction and the sample counting, were 
carried out as described for the in-vitro assay. The results 
were expressed as percentage inhibition of MA0 activity vs 
controls. 

Regio- and stereoselective hydroxylation of testosterone 
Male Sprague-Dawley rats (Charles-River, Italy; initial 
weight 200-250 g) were assigned to groups of 3-5 animals 
and housed with free access to standard rat chow and water. 
FCE 26743 and phenobarbitone were administered orally 
(gavage) as an aqueous solution for four consecutive days. 
Carbamazepine was administered as an aqueous suspension 
in 0.5% (w/v) methocel for the same period of time. The 
three compounds were administered at a dose of 
300 pmol kg-' per day, which for FCE 26743 is equivalent 
to 91 mg kg-' as free base. One control group (control I) 
received 0.5% (w/v) methocel in water and another control 
group (control 11) was given water only. The treatment 
volume was 4 mL kg-' for each administration. The body 
weight of the animals was recorded on each day from the 
beginning of the treatment. 

All animals were killed after a 24-h fasting period (16h 
after the last drug administration) by cervical dislocation. 
The livers were taken out within 3 min, washed with saline 
solution (0.9% NaCI), dried briefly on blotting-paper, 
weighed, immediately frozen in liquid nitrogen, and stored 
at -80°C until preparation of subcellular fractions. 

The livers were separately homogenized in sucrose solu- 
tion ( 2 5 0 m ~  containing l O m ~  Tris/HCl, pH7.4) with an 
Ultra-Turrax homogenizer to give 25% (w/v) homogenates 
that were subsequently centrifuged for 20min at 10 OOOg 
and 4°C. The resulting supernatant was subjected to a 
second centrifugation for 60min at l O O O O O g  and 4°C. The 
obtained microsomal pellet was resuspended in a volume of 
homogenization buffer equivalent to the initial liver weight, 
dispensed into vials, snap-frozen in liquid nitrogen and 
stored at -80°C until assayed. Protein concentrations 
were determined according to the method of Bradford 
(1976) using bovine serum albumin as standard. 

The assay for the regio- and stereoselective testosterone 
hydroxylations indicative for the activities of individual 
cytochrome P450 isozymes, was performed as described by 
Oesch et a1 (1992). The different metabolites were identified 
by their respective retention times as compared with external 
standards. Data are presented as the average of the respec- 
tive groups f s.d. Significance of the influence of the 
treatment on the recorded parameters (t-test) was analysed 
using the procedure of Dunnett for multiple comparisons 
with a control (Dunnett 1964). 

Results 

The concentration of alaninamide in urine was below the 
limit of quantitation (95 nmol mL-l) in the treated animals 
and in the control group of mice. 

In-vitro, FCE 26743 was found to inhibit liver MAO-B 
with IC50 values (mean f s.d.; n = 5) of 0.25 kO.10, 

Table 1. Ex-vivo inhibition of rat brain MAO-A and MAO-B 1 h 
after oral administration of FCE 26743. Results are given as percent 
inhibition of MAO. 

M A 0  type Dose of FCE 26743 (mg kg-1) 

1 2 5 10 
MAO-B 37.9 f 9.2 61.9 f 4.9 85.9 f 3.4 88.4 f 1.6 
MAO-A -1.5 f 2.8 -1.1 f 3.5 0.3 f 4.8 0.9 f 8.9 

MAO-A and MAO-B were assayed using 5-HT ( 1 6 0 ~ ~ )  and 
PEA (4 PM) as substrates, respectively. Each value is the mean f s.d. 
from five animals. 

0.14 f 0.06 and 0.13 f 0 . 0 4 ~ ~  after 2, 60 and 120min of 
preincubation, respectively. The difference between the IC50 
values after 2 and 60 min preincubation was statistically 
significant (P < 0.01, two-way analysis of variance followed 
by multiple comparison). MAO-A activity was not affected 
(IC50 > 10 PM) under any of the preincubation conditions. 

When rats were given oral graded doses of FCE 26743 
and killed 1 h after dosing, brain MAO-B activity was 
substantially inhibited from the 2 mg kg-' dose, whereas 
no inhibition of MAO-A activity was found up to the 
10 mg kg-' dose (Table 1). Under these experimental condi- 
tions, the ED50 for the inhibition of rat brain MAO-B was 
1.1 mgkg-' (0.9-1.2, 95% confidence limits). When inhibi- 
tion of both forms of M A 0  was determined in brain and 
liver 1 h after oral administration of FCE 26743 (Table 2), 
brain MAO-B activity was inhibited by more than 90% 
from the lOmgkg-' dose and liver MAO-B from the 
20 mg kg-' dose, whereas MAO-A activity remained 
virtually unaffected in both tissues even at the 60 mg kg-' 
dose. 

The time-course of the inhibition of brain MAO-B in rats 
given 5 mg kg-' FCE 26743 is shown in Fig. 2. After 1 h the 
percentage of inhibition of MAO-B was 79 + 4 (mean * 
s.d.) and decreased thereafter. The activity of brain MAO-B 
returned to almost normal values 24 and 48 h after dosing. 
When rats were administered an oral dose of 60mgkg-' 

loo 1 

0 8 16 24 48 

Time (h) 
FIG. 2. Time-course of the ex-vivo inhibition of brain MAO-B after 
the oral administration of 5 mg kg-' FCE 26743 to rats (mean values 
f s.d., n = 5).  
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Table 2. Ex-vivo inhibition of MAO-A and MAO-B in rat brain and liver 1 h after oral administration of FCE 26743. Results are given as 
percent inhibition of MAO. 

M A 0  type Tissue 

10 
MAO-B Brain 91.3 f 1.5 

Liver 85.1 f 1.5 
MAO-A Brain 18.2 f 4.2 

Liver -5.9 f 6.7 

Dose of FCE 26743 (mg kg-l) 

20 
94.3 f 0.9 
91.0 f 1.6 
16.7 f 6.3 
0.6 f 7.4 

40 
94.0 f 0.4 
94.7 f 0.7 
14.1 f 7.9 
0.3 f 7.8 

60 
93.6 f 1 . 1  
95.2 f 0.4 

6.6 f 6.6 
1.0 f 5.9 

MAO-A and MAO-B were assayed using 5-HT (160 p ~ )  and PEA (4 p ~ )  as substrates, respectively. Each value is the mean f s.d. from five 
animals. 

Table 3. Effect of carbamazepine, phenobarbitone and FCE 26743 on the regio- and stereoselective testosterone hydroxylation in rat liver 
microsomes. 

Treatment (300 pmol kg-I/day, 4 days) Testosterone hydroxylation (pmol (mg protein)-' min-I) 

Control 

Carbamazepine 

Control 

Phenobarbitone 

FCE 26743 

2 a  
1661 
f 6 7 2  
778 
f312* 
1370 
6363 
618 
f 1 2 2  
1331 
f 5 4 2  

28  
108 
f 4 5  
227 
f53** 
88 
f 2 1  
606 
& I n * *  
55 
f 2 8  

6a 
208 
f 1 5  
237 
f 1 6 *  
218 
f 2 3  
258 
f 2 9  
209 
f 1 2  

6P 
1361 
f 3 5 2  
1780 
f 5 2 9  
1198 
f 2 5 4  
2952 
f836** 
899 
f 2 5 9  

7a 
607 
f 8 8  
487 
f 2 6  
677 
f 1 8 0  
885 
f 1 2 8  
48 1 
f 9 2  

15P 
38 
f 1 6  
92 
f19** 
26 
f 6  
292 
f91** 
20 
f l l  

16a 
2480 
f1004 
2146 
f 7 2 2  
1969 
5512 
2504 
f521  
2163 
f901  

16P 
18 
f 8  
62 1 
f253** 
16 
f 5  
960 
f330** 
25 
f 6  

Androstenedione 
1496 
f 5 1 8  
1874 
f561  
1324 
f 3 2 8  
2137 
f558* 
1228 
f391  

*P < 0.05, **P < 0.01 with respect to the corresponding control group (Dunnett's test). Values are mean f s.d., n=3-5. 

FCE 26743 and inhibition of both forms of M A 0  was 
determined 0.5, 1, 2 and 6 h  after dosing, about 92% 
inhibition of MAO-B activity was found at all times in 
brain, whereas inhibition of MAO-A never exceeded 10%. 
Similar results (data not shown) were found in liver, where, 
however, the inhibition of MAO-B was slightly lower (range 
79-87%) than that measured in brain. 

In the induction study, no signs of toxicity were observed 
in rats of any of the investigated dose groups throughout the 
treatment period. The liver weight appeared to be moder- 
ately enhanced after carbamazepine (1 16% of control, 
P < 0.05) and phenobarbitone (135% of control, 
P < 0.01) treatment. For FCE 26743, no significant treat- 
ment-related effect was observed concerning liver weight. 
No significant changes in the microsomal protein content 
were observed in any of the treatment groups. 

The effects of FCE 26743, carbamazepine and phenobar- 
bitone on testosterone metabolism are reported in Table 3. 
No changes in the various regio- and stereoselective 
hydroxylations of testosterone were observed in the rats 
treated with FCE 26743. 

Discussion 

FCE 26743 was found to be a potent and highly selective 
inhibitor of M A 0  type B. Thus, 1 h after the oral admini- 
stration of 5mgkg-' FCE 26743, brain MAO-B was 
inhibited by about 86%, whereas MAO-A activity 
remained virtually unaffected after a 60mg kg-' dose. 
When determined in-vitro, the selectivity of FCE 26743 
toward MAO-B as measured by the ratio IC50 MAO-A/ 
IC50 MAO-B was greater than 400 and 700 after 2 and 

60 min incubation, respectively. The short-lasting MAO-B 
inhibitory activity of FCE 26743 was established in the 
experiment reported in Fig. 2, where the inhibition of 
brain MAO-B activity was about 80% 1 h after the oral 
administration of a 5mgkg-l dose to rats and almost 
negligible (1 3%) 24 h post-dosing. 

Although the determination of urinary alaninamide does 
not allow a sensitive and direct evaluation of the ability of 
FCE 26743 to behave as a M A 0  substrate, the absence of 
detectable alaninamide in urine suggests that FCE 26743 is, 
at least to a large extent, resistant to the action of MAO. For 
comparison, when the MAO-B substrate milacemide was 
given to mice 15% of the dose was recovered in the 0-8 h 
urine as glycinamide (OBrien et a1 1991). In the present 
study, 0.38 mmol kg-' FCE 26743 was given to each mouse 
and an average volume of 5mL urine was collected per 
group of five animals. Assuming that all administered FCE 
26743 had been metabolized to, and excreted in urine as 
alaninamide, a concentration of 8.4 pmol mL-' urine would 
have been found. Provided that 15% of the dose had been 
excreted as unchanged alaninamide, as was the case for the 
excretion of glycinamide from milacemide, a concentration 
of 1260 nmol mL-' alaninamide would be expected. There- 
fore, according to the limit of quantitation of alaninamide in 
urine, a rough estimate of the ability of FCE 26743 to act as 
a MAO-B substrate indicates that FCE 26743 is metabolized 
at a rate less than one-thirteenth that of milacemide, 
assuming that glycinamide and alaninamide have a similar 
metabolic fate in the mouse. In-vitro, the potency of FCE 
26743 as a MAO-B inhibitor was significantly higher after 
60 min compared with 2 min preincubation. Although a 
time-dependent increase in MAO-B inhibitory potency 
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was also shown for the MAO-B substrate milacemide 
(Janssens de Varebeke et a1 1989), the effect observed with 
FCE 26743 does not necessarily imply that this compound 
also behaves as a MAO-B substrate. Additional experiments 
are needed to establish whether FCE 26743 acts as a slow- 
binding inhibitor, or is metabolized to some degree by 
MAO-B to form an adduct with the enzyme, which would 
dissociate under in-vivo conditions, as has already been 
shown to occur with other short-acting MAO-B inhibitors 
(Dostert et a1 1983; Tipton et a1 1983). 

Both carbamazepine and phenobarbitone treatment 
strongly enhanced the hydroxylation of testosterone in the 
16@-position, which is indicative for the induction of 
isoenzymes of the cytochrome P4502B subfamily. In addi- 
tion, phenobarbitone and, to a smaller extent car- 
bamazepine, increased the formation of 2p- and 15p- 
hydroxytestosterone that are the specific metabolites of 
cytochrome P4503A isoenzymes. The observed increase in 
testosterone 6/3-hydroxylation by phenobarbitone can also 
be explained by a cytochrome P4503A induction. As this 
metabolite occurs as the product of a variety of different 
cytochromes P450 the increase in its formation is less 
prominent than that observed with the more specific 
metabolites. In contrast to the findings with phenobar- 
bitone and carbamazepine, the administration of FCE 
26743 to rats for four days at a daily dose about eight 
times the ED50 value in the maximal electroshock test 
resulted in no apparent effect on the pattern of testosterone 
metabolites formed by cytochrome P450 enzymes. If con- 
firmed by further work, this characteristic of the anti- 
convulsant FCE 26743 would be of great interest as a 
number of cytochrome P450 enzymes, such as the 3A 
subfamily, have been shown to be involved in the metab- 
olism of many drugs (for review see Gonzalez 1992). More- 
over, epileptic patients are treated for all their lifespan and 
are generally polymedicated. 

Although the presence of both anticonvulsant and M A 0  
inhibitory properties in the same molecule is common, none 
of the currently used anti-epileptics, have been shown to be 
potent inhibitors of MAO, with the exception of milacemide 
whose clinical evaluation as an anti-epileptic was discon- 
tinued. The potential interest of combining both MAO-B 
inhibition and anti-epileptic activity in the same molecule 
remains to be established. 

The pathogenesis of epilepsy is poorly understood. There 
is evidence that brain lipid peroxidation is increased as a 
consequence of oxidative stress in iron-induced and also in 
transition metal-independent animal models of epilepsy 
(Triggs & Willmore 1984; Sobaniec et a1 1989; Singh & 
Pathak 1990). This effect is antagonized by administration 
of vitamin E (Willmore et a1 1986; Sobaniec et al 1989) but is 
not affected by phenytoin treatment (Willmore & Triggs 
1984). Moreover, it has been reported that the catalytic 
properties of brain mitochondria1 M A 0  are modified upon 
incubation with lipid peroxidation inducers (Medvedev et al 
1992), and in a strain of rats with inherited audiogenic 
epilepsy (Rajgorodskaya et a1 1991). In both cases, 
y-hydroxybutyric acid was found to be metabolized by the 
modified MAO. 

The involvement of neurotransmitter systems in the 
cellular mechanism of epilepsy has been suggested (for 

review see Sherwin & van Gelder 1986). Higher brain 
monoamine levels have been shown to reduce seizure 
susceptibility (Prockop et a1 1959; Mishra et a1 1993). It 
has also been reported that the synthesis and release of 
monoamines, of dopamine in particular, is increased in 
seizure foci compared with nonfocus regions in the human 
brain (Goldstein et a1 1988; Pintor et a1 1990), maybe as a 
defence response to seizure susceptibility. Administration of 
the MAO-B inhibitor selegiline to Parkinson’s disease 
patients was shown to enhance brain dopamine concentra- 
tions (Riederer & Youdim 1986). Moreover, binding of 
selegiline was shown to be significantly higher in the 
hippocampus from patients with intractable partial com- 
plex epilepsy as compared with nonepileptic controls 
(Kumlien et al 1992). Therefore, one can ask whether the 
MAO-B inhibitory property of FCE 26743 might contribute 
to its anti-epileptic activity by increasing brain dopamine 
levels during long-term treatment. 

The inhibition of MAO-B by FCE 26743 is likely to 
result in a decreased formation of H202 in brain. Whether 
this effect might induce a lower level of oxidative stress in 
epileptic patients can hardly be anticipated. The increase 
in oxidative stress in striatum, as measured by oxidized 
glutathione levels, caused by haloperidol-induced dopa- 
mine turnover was largely suppressed by pretreatment of 
mice with selegiline (Cohen 1990). This result suggests that 
a greater risk of peroxidative damage is associated with 
increased dopamine availability, and can be prevented by 
inhibition of MAO-B. However, it has recently been 
reported that the protective effects of selegiline against 
oxidative damage caused by dopamine could result from a 
radical scavenging property of the molecule rather than 
from the prevention of H202  formation by inhibition of 
M A 0  activity (Chiueh et a1 1994). It is not known 
whether FCE 26743 possesses the same radical scavenging 
ability as selegiline. If not, it would, however, remain to be 
determined whether oxidative stress associated with epi- 
lepsy might be attenuated appreciably by FCE 26743 
treatment as a consequence of the sole decrease in H202 
formation. 

The cytochrome P450 system-inducer phenobarbitone 
has been shown to increase lipid peroxidation and to 
decrease vitamin E levels in rat liver (On0 et a1 1986). This 
effect is likely to result from an increased formation of 
superoxide radical by phenobarbitone-induced cytochrome 
P450 isoforms (Paolini et al 1992) and should not occur with 
FCE 26743. 

In conclusion, a molecule like FCE 26743 that, in addition 
to its potent anticonvulsant properties, might decrease 
oxidative stress and contribute to enhancement of brain 
dopamine levels by inhibiting MAO-B activity, and should 
not affect the levels of the natural radical scavenger vitamin 
E as a result of its lack of effect on the phenobarbitone 
inducible cytochromes P450, might be particularly well 
equipped to compete advantageously with the currently 
used anti-epileptics. 
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