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Summary. Seizure facilitation has been proposed as a possible adverse effect of
dietary consumption of aspartame. The conversion of this sweetener to phenyl-
alanine and aspartate in the gastrointestinal tract, and subsequent absorption,
elevates plasma levels of these two amino acids. Absorbed phenylalanine com-
petes with other large neutral amino acids, including tyrosine and tryptophan,
for transport into brain. Theoretically, this competition might reduce brain
tyrosine and tryptophan which could decrease synthesis of norepinephrine,
dopamine and serotonin. Diminished synaptic release of these monoaminergic
neurotransmitters facilitates seizures in many seizure models. Our present study
evaluates effects of oral aspartame on amino acids and electroshock seizures in
normal and seizure predisposed rats. Heroic doses of aspartame produced
predictable changes in plasma amino acids. However, none of the aspartame
doses altered seizure indices. We conclude that aspartame does not alter maxi-
mal electroshock seizures in normal rats or in rats predisposed to seizures.

Keywords: Amino acids — Genetically Epilepsy-prone rat: GEPR - Aspartame
— Phenylalanine — Tyrosine — Tryptophan — Electroshock seizures

Introduction

Seizure facilitation has been proposed as a possible adverse effect of the dietary
consumption of aspartame (L-aspartyl-L-phenylalanine methyl ester). The ap-
pearance of seizures in certain humans was attributed to ingestion of aspartame
by Wurtman (1985). Kim et al. (1988) have reported that lidocaine-induced

* Preliminary data were presented at the annual meeting of the Federation of American
Societies for Experimental Biology (Jobe et al., 1988).
** This work was supported, in part, by a grant from the NutraSweet Company.
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convulsions are facilitated by aspartame given to mice. A reduction in the
threshold for pentylenetetrazol-induced convulsions in CD-1 mice was ascribed
as an effect of large bolus doses of aspartame in a paper by Pinto and Maher
(1988). Finally, Guiso et al. (1988) have claimed that aspartame increased the
fraction of normal, non-epileptic rats exhibiting severe convulsions in response
to pentylenetetrazol.

These seizure facilitating effects have been attributed to presumed reductions
in brain noradrenergic and/or serotonergic transmission that might be caused
by aspartame (Pinto and Maher, 1988; Wurtman, 1985). Such speculations have
some intuitive appeal because both types of monoaminergic neurons have been
shown to regulate seizure predisposition and threshold in epileptic and non-
epileptic animals (Browning, 1987; Burley and Ferrendelli, 1984; Chapman and
Meldrum, 1987; Jobe and Laird, 1987). Also, pharmacologically-induced decre-
ments in either or both systems are associated with seizure facilitation (Jobe and
Laird, 1987). Supposedly, phenylalanine formed from aspartame accumulates in
the plasma and interferes sufficiently with the transport into the brain of precur-
sors to norepinephrine and serotonin so that functional monoaminergic deficits
result (Pinto and Mabher, 1988; Wurtman, 1985). This idea is based on documen-
tation showing that large neutral amino acids — including tyrosine and trypto-
phan, the precursors to norepinephrine and serotonin — enter the brain via the
same transport system responsible for the uptake of phenylalanine (Oldendorf,
1971; Pardridge, 1977; Pinto and Maher, 1988; Wurtman et al., 1981). In addition
to interfering with brain monoamine synthesis by reducing tyrosine and trypto-
phan transport across the blood brain barrier, aspartame also may influence
norepinephrine formation by an effect on tyrosine hydroxylase. According to
this idea, the relative excess of phenylalanine entering the brain inhibits hydroxy-
lation of tyrosine competitively so that formation of L-dihydroxyphenylalanine
(L-DOPA) and consequently norepinephrine is reduced. Early work by Ikeda
et al. (1967) showed that high concentrations of phenylalanine will decrease the
conversion of tyrosine to L-DOPA in vitro. Using these concepts, Pinto and
Mabher (1988) and Wurtman (1985) have further hypothesized that an aspartame-
induced deficiency in the functional status of the anticonvulsant monoaminergic
systems will increase the responsiveness of the brain to seizure evoking stimuli.

The goal of the present investigation was to determine whether large bolus
doses of aspartame facilitate seizures in normal rats or in genetically epileptic
rats. Neurologically normal rats were included in the investigations because the
vast majority of humans ingesting aspartame are not suffering from epilepsy.
Genetically epilepsy-prone rats (GEPRs) were chosen as experimental subjects
because they are characterized by a marked degree of seizure predisposition
(Dailey et al., 1989a). Accordingly, GEPRs exhibit three types of seizure predis-
position: (1) they convulse in response to stimuli (sound and hyperthermia) that
fail to cause seizures in adult non-epileptic rats; (2) they occasionally exhibit
spontaneous seizures, whereas normal rats do not; and (3) they have lower
thresholds and/or exaggerated responses to many convulsant modalities that
also cause seizures in non-epileptic animals.

Because of these evidences of enhanced seizure responsiveness, we antici-
pated that the GEPR might be especially useful as a model to detect any possible
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proconvulsant effects of aspartame. The use of GEPRs to determine whether
aspartame exerts proconvulsant effects also seemed appropriate because innate
noradrenergic and serotonergic deficits appear to be partially responsible for
seizure predisposition in these animals (Dailey et al., 1989a) and because aspar-
tame has been suggested to produce alterations in monoaminergic neurochemi-
stry which are sufficient to result in seizure facilitation (Pinto and Maher, 1988;
Wurtman, 1985). Our previous findings with GEPRs have demonstrated that
drugs which reverse the innate monoaminergic deficits cause anticonvulsant
effects (Dailey et al., 1989a). Moreover, drugs which exacerbate monoaminergic
deficits in GEPRs accentuate their seizure predisposition.

Material and methods

Animals

Our present study was designed to determine the responses of both epileptic and non-
epileptic rats to large bolus doses of aspartame. Two types of epileptic subjects were
examined: the moderate seizure genetically epilepsy-prone rat (GEPR-3) and the severe
seizure genetically epilepsy-prone rat (GEPR-9) (Dailey et al., 1989a; Mishra et al., 1988;
Mishra et al,, 1989; Reigel et al., 1986). Both GEPR-3s and GEPR-9s were obtained from
the resource colonies maintained at the University of Illinois College of Medicine in Peoria.
Non-epileptic rats were also obtained from the colony of these animals maintained at the
same facility (Reigel et al., 1986). For each dose within a given experiment 1015 animals
were utilized, resulting in a total of 420 animals (approximately equal number of males and
females). Within any given experiment, comparisons between aspartame and vehicle treated
subjects were made using rats randomly selected from the same pool of animals so that no
bias relative to sex, weights or ages was introduced. All animals had free access to food
(Teklad-LM485) and water until the night before an experiment when food but not water
was withdrawn. Fasting continued from this point until the experiment was concluded,
approximately 19 hours later.

The vivarium in which the animals were housed was environmentally controlled. Tem-
perature and humidity settings were approximately 21°C and 50%, respectively. Lights in
the vivarium were activated at 6:00 A.M. and terminated at 6:00 P.M.

Drugs

The vehicle used throughout our study consisted of 0.5% methylcellulose (Sigma Chemical
Company, St. Louis) and 0.1%, Tween 80 (City Chemical Corporation) in deionized water.
The aspartame (The NutraSweet Company) used throughout these studies contained im-
purities in small concentration. These were (w/w2,): 0.15% diketopiperazine, 0.08% alpha-
aspartyl-phenylalanine and 1.26% beta-aspartame. Either vehicle or aspartame in vehicle
was administered to rats by gavage, using an 18 gauge x 3 inch curved intubation needle,
one hour before an electroshock seizure was induced. Aspartame suspensions were prepared
so that any given dose of the sweetener was contained in either 2, 4 or 10 ml of vehicle,
depending on the particular experiment. The rationale for choosing the doses of aspartame
we employed (03000 mg/kg) and the relationship of these doses to aspartame intake in
humans (Koch and Wenz, 1984) is described in detail by Dailey et al. (1989b).

Seizures

Supramaximal electroshock was used to induce seizures throughout the present study. Three
factors prompted us to choose this particular seizure producing stimulus, First, non-epileptic
controls, GEPR-3s and GEPR-9s are each susceptible to seizures produced by this stimulus.
As a result, the effects of aspartame could be assessed in all three types of animals. Second,
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pharmacologically-induced changes in noradrenergic and serotonergic activity cause recip-
rocal alterations in the magnitude of the convulsive responses to supramaximal electroshock
(Browning, 1987). Third, the severity of the responses to supramaximal electroshock is
amenable to precise quantitative assessment (Swinyard, 1972).

Seizures were induced using a supramaximal current of 150 mA administered for 0.2
seconds via ear clip electrodes (Swinyard, 1972). This stimulus was obtained from a constant
current electroshock seizure apparatus (ME-5300: Metro Scientific, Incorporated, Farm-
ingdale, N.Y.). The stimulus parameters employed were selected to produce tonic convul-
sions, commonly referred to as “full tonic extensor seizures.” More descriptively, the overt
motor manifestations of these seizures are characterized by ventrifiexion of the neck and
trunk, tonic flexion of the shoulder joint and tonic extension of the elbow, hip, knee,
talocrural and phalangeal joints. In some rats, tonic extension of the joints of the pelvic limbs
does not occur despite the use of a supramaximal stimulus. Initially, these partial responders
exhibit the same convulsive movements as do the complete responders in that the electrical
stimulus causes the pelvic limbs to be drawn into bilateral tonic flexion. A partial response
becomes evident as tonic flexion fails to progress into tonic extension.

Convulsive severity was assessed by determining the ratio between the duration of
tonic hindlimb extension and flexion. A high ratio is indicative of seizure facilitation,
whereas a low ratio is indicative of seizure suppression (Swinyard, 1972). The durations
of extension and flexion were obtained by simultaneously recording each stimulus, subse-
quent convulsion and the passage of time, in tenths of seconds, on video tape. With this
technique, play-back through a monitor provided simultaneous display of the convulsive
movements and the elapsed time from the stimulus. Combining this approach with an
infinitely variable controller for increasing, decreasing or stopping frame advancement,
enabled us to determine accurately the duration of tonic flexion and extension. Our experi-
ments were designed so that the person responsible for reading and noting the elapsed times
during the play-back procedure was unaware of whether the animals were treated with
vehicle or aspartame.

Each day of an experiment, the electroshock stimulus was administered between 9:00
and 12:00 noon. These time constraints were utilized to minimize any diurnal factors that
might influence seizure responses.

Amino acid assays

We determined plasma concentrations of selected amino acids as a means of verifying the
dietary consequences of aspartame administration. The aspartame moiety itself is not
absorbed intact after oral administration (Ranney et al, 1976). Rather, it is rapidly
hydrolyzed to phenylalanine, aspartic acid and methanol, whereupon these compounds
enter the blood. Once absorbed, phenylalanine may be converted via hydroxylation to
tyrosine.

In the event that aspartame might fail to produce effects on electroshock seizures,
we believed that it would be important to have independent verification that our doses of
the sweetener had actually been delivered and absorbed into the blood. Plasma amino
acid measurements were used to obtain this information.

The relative amounts of phenylalanine, tyrosine and tryptophan were determined in our
experiments as described by previous investigators (Fernstrom, 1983). We also calculated
transport ratios, namely, the ratio of the plasma concentration for each of these three specific
Jarge neutral amino acids (LNAA) divided by the sum of the remaining LNAAs. These ratios
serve as predictors of the competitive effect of other LNAAs on the brain uptake of the
specific amino acid in the numerator. Determination of these transport ratios required that
we measure not only the plasma concentrations of the amino acids involved in monoamine
neurotransmitter synthesis, but also those of the other large neutral amino acids commonly
found in plasma; namely, valine, methionine, isoleucine and leucine.

Procedurally, trunk blood samples were obtained from rats sacrificed by decapitation
1 hour after gavage with aspartame or vehicle. The samples were collected between 9:00
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AM. and 12:00 noon. Immediately following collection in heparinized tubes, the blood was
cooled and centrifuged to separate the cells from the plasma. After collection and before
amino acid analysis, the plasma was maintained at —70°C. For analysis, the plasma was
thawed, ultrafiltered (to remove protein) and the resultant free amino acid containing
ultrafiltrate derivatized with phenylisothiocyanate (PITC). Subsequent quantitative deter-
minations were made on a Water’s Pico Tag Amino Acid Analysis System (Bidlingmeyer et
al.,, 1984). Samples from vehicle and aspartame treated rats were processed in an inter-
digitated manner so as to avoid any systematic error that might be introduced by analytical
variation.

Experimental design

Three experiments were undertaken: Experiment 1, a study in which the doses of aspartame
ranged from 0 to 1000 mg/kg; Experiment 2, a study of 2000 mg/kg of aspartame versus
0 mg/kg; and Experiment 3, a study in which the doses of aspartame ranged from 0 to
3000 mg/kg. _

In addition to differences in the doses of aspartame used, these three studies also
diverged in other ways. The desired mg/kg dose of aspartame was administered in an
injection volume of 2 ml/kg in Experiment 1, 4 ml/kg in Experiment 2 and 10 ml/kg in
Experiment 3. The change from 2 ml/kg to 4 ml/kg was made to facilitate injection of
the 2000 mg/kg dose by producing a less viscous mixture. The 10 ml/kg volume was used
to accommodate the larger 2000-3000 mg/kg doses and to hasten stomach emptying.
Comparisons were made only within experiments and it was not our purpose to test the
effect of different injection volumes.

The experiments also differed in terms of the design for experimental processing of
aspartame doses and/or animal types. In Experiments 1 and 3, animals were treated so
that the vehicle and the different doses of aspartame would be completely interdigitated
sequentially with regard to time within a given animal type. According to this design,
animals were processed in repetitive cycles consisting of 1 to 2 vehicle treatments followed
immediately by 1 to 2 treatments with each dose of aspartame. A sufficient number of cycles
were employed so that a desired number of animals entered the vehicle and treatment groups.
This design allows decisions as to whether the different doses of aspartame caused changes
in seizure endpoints or in plasma amino acid concentrations and/or ratios in any of the three
types of animals studied. However, it does not provide the optimal means for determining
whether responses of non-epileptic controls, GEPR-3s or GEPR-9s differ from each other.

Experiment 2 differed from Experiments 1 and 3 in that it was characterized by a
more complete interdigitated design in which sequential processing of all vehicle treatments,
aspartame doses and animal types was utilized. Thus, Experiment 2 provides a means for
determining whether non-epileptic controls, GEPR-3s and GEPR-9s differ in their responses
to supramaximal electroshock.

As an additional point relative to experimental design, the animals used for each of the
three experiments were different animals so that none of the subjects used in one experiment
were used for either of the other two and any given animal received only one dose of
aspartame. Yet, within any particular experiment, the various analyses were obtained using
the same pool of animals throughout that particular experiment. Accordingly, in Experiment
1 the pool of test subjects used for determining extension/flexion ratios was the same pool
used to determine plasma amino acid concentrations and ratios. Similarly, the animal pool
used for any one measurement in Experiment 3 was the same pool used for any of the other
measurements in that experiment. In Experiment 2, a comparative analysis of amino acids
was not undertaken. Consequently, the pool of animals for this experiment was used only
for ascertaining extension/flexion ratios.

Data from any one of the vehicle-treated control groups used in our three experiments
were compared statistically only to the responses of aspartame-treated subjects from the
same experiment. This restriction was imposed because previous experience in our labora-
tory has shown that extension/flexion ratios obtained from different pools of the same strain
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or colony of rats may differ across experiments over several months. Such variations in
electroshock seizure severity have also been noted by other investigators (Ronald A.
Browning, personal communications). Consequently, we concluded that treatment-data
must be compared only with vehicle data when both are obtained from animals drawn
randomly from a common pool and processed temporally in an interdigitated fashion.
Failure to integrate this principle into work with maximal electroshock seizures would
breach the fundamental tenants of experimental design.

Despite the fact that each experiment utilized its own pool of experimental subjects, the
sample sizes were not in every instance identical for one part of an experiment as compared
to the other parts of that same experiment. For example, in some instances within a given
experiment and dose of aspartame, the sample size for the amino acid ratios was smaller
than the smallest sample size for the amino acid concentrations. This occurred since in order
for a valid ratio (calculated as [AA]/[LNAA]) for a specific animal to be calculated, all of
the large neutral amino acids in the denominator and numerator must be present.

Statistical Analyses

The effects of aspartame on mean extension/flexion ratios and amino acid concentrations
were statistically treated using Analysis of Variance with a posthoc Scheffe procedure for
multiple dose experiments and the t-test for single dose experiments. The quantitative
relationship between aspartame dose and amino acid concentrations was determined by
calculation of the Pearson’s R correlation coefficient. The relation between plasma amino
acid concentrations and extension/flexion ratios was determined by comparison of individ-
ual values. This approach was used as a way to obviate some of the potential distortions in
mean values and standard errors that might have arisen from experimental variables other
than the predetermined aspartame doses. For example, influences that might have occurred
if an animal received a partial dose of aspartame or if a given animal absorbed amino acids
at a rate different from that of another experimental subject in the same group would be
precluded.

Results

The effects of aspartame on extension/flexion ratios are set forth in Table 1.
Regardless of dose, no statistically significant changes occurred in these ratios in
response to aspartame treatment either in non-epileptic controls or in GEPR-3s
or GEPR-9s.

Table 1 also documents the differences between extension/flexion ratios that
exist between non-epileptic controls, GEPR-3s and GEPR-9s. Experiment 2
which was specifically designed to test for differences between the responses of
these three types of animals shows that the ratios were higher in GEPR-3s than
in non-epileptic controls and that the highest ratios were found in GEPR-9s.
Experiments 1 and 3 show qualitatively these same relationships.

The effects of aspartame on mean amino acid concentrations in plasma are
shown in Tables 2—4. Both phenylalanine and tyrosine concentrations rose in
response to aspartame administration. At the highest dose of aspartame (3000
mg/kg), phenylalanine concentrations were 732%;, 5809, and 8137 of the corre-
sponding vehicle value for nonepileptic control rats, GEPR-3s and GEPR-9s,
respectively. The analogous tyrosine values were between 4009 and 500%.

Small, statistically significant decrements in plasma valine, methionine, iso-
leucine and leucine occurred at the 2500 and 3000 mg/kg doses of aspartame.
Significant alterations in mean tryptophan levels were not detected at any dose
of aspartame used.
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Table 1. Effects of aspartame on mean extension/flexion ratios in non-
epileptic and epileptic rats®

Extension Flexion Ratios

Aspartame Mean + SEM with N in Parentheses
Dose

Experiment (mg/kg) Non-Epileptic GEPR-3 GEPR-9

0 1.53 (5) 3.90 (7) 32.98 9)
+0.59 +035 +3.78
50 1.28 (7) 3.48 (9) 35.76 (10)
+0.24 +0.25 +4.23
100 229 (7) 421(10)  34.62(10)
. +0.96 +0.28 +3.30
250 178 (2) 3.82(9) 27.70 (10)
+1.04 +0.35 +2.87
500 1.48 (7) 420 (8) 30.50 (10)
+0.24 +0.21 +2.37
1000 1.75 (6) 4.60 (9) 29.00 (10)
+0.44 +0.51 +1.87
0 1.58 (9) 3.20 (9) 31.42 (8)
s +0.31 +0.26 +1.59
2000 1.98 (9) 4.49 (9) 30.46 (10)
+0.40 +0.31 +2.14
0 262 (8) 386 (14)  37.27(11)
+0.60 +0.30 +4.56
2000 3.64 (10) 427(11)  3821(14)
) +0.63 +0.43 +3.24
2500 345 (12) 489(12)  33.03(12)
+0.54 4043 +241
3000 3.30 (10) 450(12)  37.45(13)
+0.63 +0.30 +3.34

? Extension/flexion ratios were determined 1 hour after vehicle or aspar-
tamed gavage. Numbers of animals that exhibited tonic extension are indi-
cate in parentheses. Doses from 50 to 1000 mg/kg were in 2 ml of vehicle.
The 2000 mg/kg dose was in 4 ml of vehicle. Doses from 0 to 3000 mg/kg
were in 10 ml of vehicle. Statistical comparisons (Analysis of Variance with
a post hoc Scheffe procedure for multiple dose experiments and the ¢-test
for the single dose study) were made with the appropriate vehicle control.
No statistically significant differences were found between vehicle and
aspartame-treated groups. However, in all instances, the ratios for GEPR-
3s and GEPR-9s were greater than the corresponding ratios for non-
epileptic controls. Similarly, the GEPR-9 ratios were significantly greater
than the corresponding GEPR-3 values.

The effects of aspartame on mean transport ratios for the large neutral amino
acids are shown in Tables 5—7. With the higher doses of aspartame, statistically
significant increases occurred in the transport ratios for tyrosine and phenyl-
alanine in nonepileptic rats, GEPR-3s and GEPR-9s. In contrast, significant
decrements in the transport ratios for tryptophan were observed in all three types
of animals.



P.C. Jobe et al.

162

‘ueour 380p

33/3w 0Og WOy (SPYIS ‘60°0 > d) SOUIIQYIP JUBDYIUSIS SAJLJIPU] | ‘UBSW S0P TI/Fwr g7 woiy (a5oyds ‘5070 > d) 20UIAIp JueoyIusIs
saeoIpu] , ‘ueow asop 8y/Sw Q] WOy (PAYIS SO0 > d) SOUIPIP JUBOYIUSIS SIIBIIPU] [, UBOUWI ISOP 8y/Sw g woj (3jJeYdS
0°0 > d) 20ULIIJIP JUBOYIUSIS SAJBOIPU] , ‘UBSW 3SOP OIOZ WOIJ (APAYDS (50°0 > d) S0USISJJLP IUROYIUTIS SABIIPU] , 2TAES 9JOIY9A 10
swrelredse 103Je [ | POOYLIORS A[Q1BIPIWWI USY) PUEB PIAIISQO (038 7°0 YU (6 1) J00Yso13o09]s [eurrxeweidns 0] pajoafqns a1om sjewriuy

WYL F 90°s¢ F 99'¢F IShF YOv T 0STF 8L+

(8) 48T'86€ (8) 7799  (8) 859T1 (8) oSTOIT (8) LOL6 (L) 219 (8) L6E6T 000€
€881 F £0'6CF 6LLF 86y F €LeF veTF WS+

(8) Q9€°L1¥ (L) 460879  (8) 19°0T1 (8) 9¢°€0T  (8) 46L'16 (8) q€9'LS  (8)0LT8I 00S¢ c

ETF 1LY F IS8 F 96y e+ 171+ vSSF

(8) 48L'6TH (L) oSTET9 (L) Y0O'8ET (®oszTr (8 TLYO1 (L) 8859  (8)¥ETOT 0002
€TYF 1TeF 6TITF S0STF 66TF wLrF 9IS F

(8) €7'88 (87506 (L) 86veET ®6TLET (L PLLOY @1y (®TET0C 0
0b'69F 8EOLTF TOLTF LTSTF 6ISTF €TTF 1€8F

(9) 5_5SL'LOY (9),_496€€S (90011 (9) €598 Q) vrLL (9) 191 (9)9¢€8YI 0001
€LTEF 99'LF 0801+ 95T F ELTTF ETF 86T F

(L) po091TE (Lzg16T (L) 8EETT (L v1T6 (L) €818 (L) 89Ls () Lysst 00S
8Y'8IF ST9F 99'9F SL'STF €8+ 9LTF 6187

(L) $8°681 (L) 1861 (L) 1€°601 (L) 0L'86 (L) 1078 (L) 8T6s  (L)s98ST 05T I

LESTF €IgF 66'ST+ Yoy F 8T TF 0CceF vey T

(L) 17681 (L) 1€90T1 (L) 66'801 (L) L1901 (L) 6068 (wores WL LY 001
8SHF €THT T9F £CSF SOSF 80'¢F €8'LTF

(L) 9L 101 Wiess Wil (L) zeorn (L) $6'76 (L)sg09  (L)LTTLY 0S
YT F L9TF 65'8F €TyF 667 F 8T+ TLF

(L) T5°T8 Weeve  (LsseTt o911t (9) 6£°56 WLves (L) L808T 0

JUISOIA], outueejAuoyd  ueydoidAig, auNa QUIONJOS]  SUIUOIYIdN ouIeA (83/3w) juowradxyg
SO
sasoqiuared ur N yuM NS F [w/[owu ur UBdjy oEEuMM@«

SUOT)BIIUAOUOD PIO. OUTWE BWSE[J

2S3e1 j011u00 ondapds-uou jo vwise[d Ul SUONBITUIDUOD PIOB OUNR URIW U0 durelredse Jo s109))d 7 dqBL



163

Aspartame and electroshock seizures

‘UBIUL ISOP
/8w gOg woIy (APoYS 150°Q > d) VULIYIP 1ULdYIUTIS SJEIIPU] |, ‘UBSW 3SOP FY/3W (057 WOy (PIYOS (' > d) 0ULILHIP JueLdIuSIs
$91BOIPU] , ‘UBAW 9sOp FN/Fw (0] WOl (APYIS GO0 > d) OUIIP JUedIUTIS $2)edIpU] p -uBOW osop 3y/Bur og woy (AP3YoS
1600 > d) S0USISMIP JUBDIUSIS SIJLOIPU] , SUBIW ISOP 0IZ WO (AJJaY0S 50°(0 > d) 00uaIsfjIp Jueoyrusis so1eorpuy g -‘o8eAed opryea 10
owrelredse 101 Y | pOOYLIOES A[9)BIPIWWL UDY) PUB PAAIISQO (098 7' ‘YW (G T) NI0Yso1199]3 [ewixeweidns 0] pojoolqns s1om sjpwiruy

L98F 8T €€+ €S9F SLF seTF LLTF €6TTF
(8) L1'8EY (9) 465°€CS (Lorse  (8)q61°L6 (L) 480718 8006y (L) q0TFS1 000¢
10CTF 798¢+ €L9F S8vF vheT 89°CF €CSF
(8) £8°61F (8) 4TS 096 (Lozeor (L) 4TTT6 (L) L9€8 ®) 198 (L) 79191 00ST ¢
0061+ T1STF 98¢ F 00 F €1CF 997 F 8Ty F
(L) gLL 6T 9) o¥1v8Y (L) 9g°s01 (L) 06'66 (L) LT 68 Weey  ogy9r 000¢
00y + 66TF Y69+ LLTF 8C'EF LTTF SSyF
(L) 6068 (L) 1706 (L) 8086 (L) 86ITI (L) 6T16 9 LTss  (L)006LL 0
eeeTF 0r0s F oreF 19F 616+ 89T F LETTF
(L) ;_oLLY6V (L) 86'10€ (LyzesL (L) v8¥01 (L) 6L°06 (9)L89% (L) €£'89T 0001
68'9¢F relF SESTF L+ 19¢F 6TTF 9LF
(L) 5qS0'T8T (L) 68051 (L) 9v9L (L) 10°L6 (L) 6798 (L) ggey (L) 9Tsst 00S
€TSTF 6LF $99F 9p'sF 8Ty F ELTF 959 F
(L) 061z (L) £esT1 (L) 5898 (L) 85TOT (L) TL'88 wWiesy  (L)ooe9r 0ST I
e F 6LEF 99'9F v9'8 F 08'9F 1+ €TITF
(L) 1€t (£) 0906 (L) Lg98 (L) 95011 (L) €526 (werer  (LLocLt 001
8L9F 0sTF S69F ILSF SOSF €CTF vL8F
(L) 0101 (L) 8118 (WereL  (LoyTn (L) 88°T6 (L eTor (L) 8LS91 0$
88'CF 0SS F LTLF 6’8 F 99'9F SLTF $LO1F
(L) 8TSL (L) S6'9L (Lyssvs  (LWzevil (L) €196 Wovrey  (W1veLt 0
ouISOIA ], sutugefAudyg  ueydoidLag, uNnYg JQUION2JOS]  QUIUOIYIOWN JuIfeA (8y/3w) juowLadxy
ASO
sosoyjuared ur N yum WHS F [W/[OWU Ul UBIA oEmtmma\

SUOBIUIOUOD PO OUIWE BUISB[J

(s¢-94dHD) S1el auord-£sdapids Afjeorouad ainzies ayeropowl jo vwseld Ul SUOIRIIUIIUOD PIOB OUIWE UO JwrelIvdse Jo s10a)i '€ Sj¢e L,



"UBIW 9SOP OIZ WOIJ (SPAYDS (600 > d) S0USISJIP JULBdYIUSIS sajedIpu]  9FeArd O[oIYoA I0
sweyredse 103je 4 T paoULIOES A[0)BIPSWWI USY) PUL PIAIISQO (008 7°0 {YW (G ) Jooyso1dafe [ewrxewreidns 0] pajoalqns s1om spewruy

1TeEF 90LEF ISSF LTy F STV F 66TF 61SF
(L) qLT°6TE (L) q¥L'TS9 (L) SoLIE (L) 46816 (L) T0v8 (L) Looy (LY TH'SST 000€
06'6CF 610+ Y09 F 9T+ €TTF 91'CF 9¢TF
(8) 9Y'18¢ (L) 4£5°889 (8) zs6TT (8) 409°€6 (8) 8€¥8 (8) 698y  (8) €L°SST 00ST ¢
86'6CF S8yEF 8¢'LF 08'sF 00¥F soeF Ly8F
(L) 406'96C (9) 469'8L9 @ igscr (L) L9101 (9) T5°¢8 O Ly (L) ISH91 0002
88°C+ 6£TF 8PS F UrF 0T+ €LeF 167 F
(8) 6T°Z8 (8) 62708 @ v6vTT  (8) €€9TT (8) 8T'+6 () 8ves (L) s8€LT 0
—_ LL'SEF 1688 F 099F 0¢'LF vISF weF LY6F
bt (L) 8¥'s0T (L) 58861 L) 6121 WsLeL  (L)6889 Wiry W Lviel 0001
o 0STF 60'8F STSF YOI F LT6F w8y F 9P F
G (L) sozLT (L) 05°201 (L) oTve (Lyziss (L) oviL (L 6T0s (L) 80OTHI 00S
= €LOTF €Sy F 6L'SF LTSF LLEF S9eF 0SF
© (9) 96°8€T (9)5L°88 (9) $8°811 (9) 65°€L (9) LO€9 (96105 (9 18°LTT 0S¢ I
A 08'SF 65vF UvF Py + e Y 88'CF
(L) €956 W 19LL (L)oL8T1 (L) T€18 (L) sS'L9 (L s6vs (L) TS8el 001
609F LLTF 65'8F 06'S F SSYF 1€€F 69'LF
(L) L8'¥8 (L) 9evL (L) st¥r (L) £9°68 (L) 69°1L (L) 89%s (W) ¥0ert 0S
weF vesF v8'8F 8ICIF 98'8 F T+ €TEIF
(L) ogTL (L) o1'89 (L) L6'0TT (L) 6v'L8 (L) 697TL Wogsy WIrerl 0
QUISOIA L suruere[duayg  ueydoidAry, aumna JUDNIOS]  SUIUOIYION QuIfBA (8y/3w) yuswnradxyg

sasajuared ur N Uim WHS F [W/[OWU Ul UBSA]
SUONBIIUAOUOD PIOR OUTWE BWUSE]J

aso(q
swejredsy

(86-4dTD) s1e1 ouoid-Asdefids A[peonouas a1nzios 91949s Jo vwised UI SUONBIIUIIUOD PIOR OUTWIER UBSW GO swelledse Jo $199115 b dlqeL

164



165

Aspartame and electroshock seizures

"UBIUI 950D
/3w gpg wotj (dPydS G0'Q > d) S0USISIIP JuBOIPUSIS SOIROIPU] ; ‘ueaw osop 3Y/Fuwr o¢7 WO (3oYoS 50°0 > d) souarayip yueoyrudis
Sa1BOIPUY , ‘UBdW SSOP F/Bwr QO WO (SPYOS (600 > d) USISPIP JUBOYIUSIS $IJBIIPU] p -UBAW 0sop 3Iy/Fwr (¢ WOl (3P2YdS
60°0 > d) 20ULIOIIP TUBOYIUSIS SJEIIPU] , ‘UBIW 3SOP 0ISZ WOIJ (IAYOS 60’0 > d) 20UIIIIP UBOIUSIS SM1EOIPU| q ‘9geaes spo1yaA 10
swrelredse 1)k U | PIYLIOES A[SJBIPIWLII USY) PUB PIAISSQO (008 70 ‘YW (G T) YoOys0I109]0 [ewrxeweidns 0] pajoofgns arom sfeunuy |

SS000F LSITOF €0P00F 6L100F
137 (L) 291 (8) LLS ) 867 (L) 000¢
4CT80°0 q€T89'T qP$89°0 aL8T€°0
3000 F 1921°0F 0ZE00F SETO0F
W (L) 6b1 73] 1239 (L) 062 (L) 005C
466L0°0 q0SPS'T 4€LS90 q9LSE0
7L00 F T0ET0F LESOOF ¥9700 F 2
9 () 6€1 () z6Y () €87 () 0002
168800 243! q1785°0 aV8YE0
19100F 98€0°0F 02000F 6V00°0F
001 (9] 00T (8) 0071 ) 001 ©) 0
€261°0 96€0'1 L8IT0 €€21°0
62100F 9061°0F 0T10F 0S€0°0F
€Y 9) 0¢1 ) 8y ) (443 ) 0001
2_q0T60°0 J9ELTT 1-q01$5°0 p_qlZTH0
LOTOOF 92900 F T1100F LYbO'0F
65 (L) oL () 90T () £9¢ () 00§
2qLSTT0 $7€9°0 SSET0 p_qb¥9t°0
£5000F €580°0F 8T100F €920°0F
69 (L) 06 () $81 (L) 97T ) 0ST
qC8¥1°0 $118°0 11120 ¥687°0
19000 F $0SO0F 96000 F 79000F I
9L (L) S8 () LET (L) OLT (L) 001
8191°0 829L°0 69510 PLITO
79000 F rPO0F £900°0 F 68000 F
06 (L) L6 (L) 81T () $T1 (L) 0S
LT6T0 vLL8O 9rE10 $8ST0
ZTI00F 8910°0F 02000 F 81000 F
001 ) 001 (L) 001 9) 001 ©) 0
¥€17°0 S006°0 91110 SLTT0
awreyredsy VVN sweyredsy IAJ, swelredsy VVN1 swelredsy VVN'1I G3/8w)  juowuadxg
aso(q /day, aso( /aud aso( /oyd aso(g JIAL aso( :
0Jo% 0J0 % 0Jo% 0Jo % sweyredsy

sesayyuared Ul N yum NHS F sorjel pioe ourwe vwsefd uBspy

(STl jonuoo ondoajide-uou ur soner poe ounwe ewseld uo swelredse Jo sosop 981vy Jo 1097 °S JqeL



P.C. Jobe et al.

166

‘ueaw asop 3Y/3w O] woy (32Y98 500 > d) 2ouaIyIP Emouama sa1eoIpU] |,

QOURISNIP JuLdYIUSIS $21eOIPU] , ‘UBOW 9SOP OIIZ WO (Yo 500 > d) souaroptp Ewomawa sa1e0Ipuf
-Iedse I9)Je U | peoylIoes A[9JBIpawWtUl USY] PUB PaAIasqo {(93s 7°0 ‘YW OST) Jooysonosfe ewrxeweldns 0] pa1osfqns ssom sjeuliuy

sueaw asop Fy/8w ¢ woIj (APYIS 500 > d)

‘o8eAed J[O1YdA JO Jwe)

€000 F 61900 9620°0F IL100F
9 ©) 128! ) 68¢ (9] 743 ) 000€
L6900 9591°1 qC9YS0 qIPSH0
79000F 90800 F S0S0°0F 81100F
8P ) I€1 8 w 9 €62 ©) 00S¢
qCPLO0 QISEET 4€765°0 a8PIT0
82000 F 15900 F 8¥700F 20200F ¢
S 9) 41! 9) 1LE ) S0¢ ) 0002
7800 8EVT'T 400750 oLTIEY0
STI00F 00T 89000 F £8000F
001 9) 001 () 00T ) 001 9) 0
0510 6020°1 €OP1°0 STHT0
1€000F Y10 19L00F £2900F
8y ) 9 ) 192 © ey ©  ooor
p-q6890°0 €€59°0 p_q06£€0 p_q8019°0
1€000F LYSOOF SHI00F SOPO0F
99 ) S¢S () 861 (L) 1293 @) 00S
Q97600 17950 65070 p—a8LSFO
60100 F €2900F 611007F 85€00F
78 () 09 (L) LET () 9LT () 0sT
¥811°0 70190 16L1°0 995¢°0
09000F 68700 F 7800°0F 16000 F !
6 () vL (L) 41! (L) LST ) 00T
TSET0 865L°0 129450 0£02°0
L9000 F ¥8€0°0 LYOOOF 95000+
16 () 08 (L) S01 () el () 0S
TIET0 €L180 ILETO S ZANY
18000F €2900F 7S000F $L000F
001 () 001 () 001 (L) 00T 73] 0
PP10 STLO'T €0€T°0 6210
swejredsy VVN'1 sweledsy IA], swre)redsy VVN'I swejredsy VVNT By/wr)  jwownadxy
aso(q /diy, aso(q /aud aso(q /aud aso(g JIKL aso(] '
0Jo % 0Jo % 0Jo % 0Jo % swrejredsy

sesayjuated ur N yum WHS F

mOS&H pide outwre wawdma UBIN

(S¢-¥dTD) ,S1e1suoid-£sdapids A[jeonousd 2InZIos 9)LISPOW UT SOTIEI PIok outwie ruwise]d uo surelredse Jo sasop 931e[Jo 199 "9 9qeL,



167

Aspartame and electroshock seizures

"UBSW 380D 0137 WLy (3JJ2Y0S §0°Q > d) 20UdIQHIP JuBOHIUSLS $31BOIPU] q ‘93eAEd opoIyeA 10 swey
-Tedse 1o)e [ | POOyLIOES A[9IBIPIWWI U3} PUB PIAISSqO (095 7°( YU (G |) YO0YsOIIos[d [ewixeweidns 0] Pa)oafqns oIom sjeunuy e

SE000F TEVPoTF vL600F SPEO0F
w 3] STT () 9 ) 81T (L) 000€
4£980°0 ovree 400280 49062°0
%000 F TL9YOF 01L00F IP€00F
8¥ () 68C (L) £69 () Ly () 0052
416600 aSEL8T 1£€88°0 86270
16000 F €EOVOF 98v0°0F L6Z00F t
98 ) 1]81 )] LOT ) 861 ) 0002
405600 alLT9T 408080 LEITO
6£100F 9THO'0F P€000F 1Z100F
001 ) 001 (8) 0071 9) 001 ) 0
SLOTO 75660 €LTT°0 SEET0
8610°0F 018Y°0F ST0F 16900F
8L (2) 481 (L) 80C () e () 0001
90810 9LLOT L91E0 SLEEO
YLIOOTF 0LT0'0F 0€000F v610°0F
06 (1) €9 W 021 (L) L1T () 00S
78070 82090 96510 610€°0
IP100F 06200F 6v000F €0200F
S6 ) L9 9) 911 9) 161 ) 0SZ
80270 0LY90 LYST'O €997°0
1ST00F LITO0F P00 F £5000F !
101 () S8 W Y01 (L) LTI ) 001
OvET0 vTI8°0 68€1°0 L9LTO
S0Z00F re00F 9€000F $9000F
901 ) €6 (L) 66 (L) LOT (L) 0S
LSYT0 L8880 TTET0 LTSTO
S0Z00F 8€0T°0F 9L100F 19000 F
001 3] 001 ) 001 (L) 001 () 0
Y1€T0 88560 SEET0 T6£T°0
sweiedsy VVN1 swreysedsy AL oweyredsy VVN'T owreyredsy VVN1 (83/3w) Juowrmadxg
aso( /AL asoq /oud aso(g /oud aso(q JIK], aso( ’
0J0% 0Jo% 0Jo% 0Jo % sureyredsy

sosoyjuared ur N y1um HS F sonel poe outwe evuwse[d uesjy

(s6-4dTD) (srel ouoid Lsdoqrds A[reoneuss 2Inzids 919438 Ul sonel poe ourwe vwse[d uo ourelredse Jo sasop o31e] jo 1091 L d[qelL.



168 P. C. Jobe et al.: Aspartame and electroshock seizures

A quantitative analysis of two relationships is shown in Table 8: (1) aspartame
dose versus amino acid concentrations or transport ratios in plasma; and (2)
amino acid concentrations or transport ratios in plasma versus extension/flexion
ratios. For non-epileptic controls, GEPR-3s and GEPR-9s, numerous positive
and negative, statistically significant correlation coefficients were found for the
relationships between aspartame dose and the concentrations (and transport
ratios) of phenylalanine and tyrosine.

In general terms, significant correlations between aspartame dose and plas-
ma tryptophan concentrations were not detected in our studies. The significant,
negative correlation in the 0 to 2000 mg/kg aspartame dose-effect study in
non-epileptic controls was the single exception to the prevailing observations.
In contrast, the correlation coefficients for the relationship between tryptophan
transport ratios and aspartame dose were all negative and significant at
p < 0.0002.

Only one significant relationship between plasma amino acid levels and
extension/flexion ratios was found. In the 0-2000 mg/kg study, the correlation
coefficient for tryptophan concentrations and extension/flexion ratios was equal
to —0.401 and significant at p < 0.0467 (Table 8).

Discussion

Our current observations indicate that single aspartame doses between 50 and
3000 mg/kg do not facilitate supramaximal electroshock seizures either in non-
epileptic control rats or in GEPRs. Despite 3 separate studies using a total of 3
groups of animals treated with vehicle and another 9 treated with aspartame,
we detected no dose of this sweetener which caused significant alterations in
mean extension/flexion ratios. Also, the linear regression analysis of individual
values of extension/flexion ratios and amino acids did not reveal any evidence
of aspartame-induced seizure facilitation. Thus, whether derived from a statisti-
cal examination of mean values or from a regression analysis using individ-
ual values, the conclusion was the same: bolus doses of aspartame are not
proconvulsant.

Failure of aspartame to facilitate seizures occurred throughout our current
investigations despite the marked increments in plasma phenylalanine and
tyrosine concentrations and transport ratios which occurred in response to
administration of this sweetener. Absence of a proconvulsant effect also occurred
despite aspartame-induced decrements in tryptophan transport ratios.

According to Wurtman et al. (1985), these aspartame-induced increases in
transport ratios for phenylalanine and tyrosine as contrasted with the decre-
ments in tryptophan ratios, would be predictive of corresponding changes in the
brain concentrations of these amino acids. Although not measured in our current
experiments, we have demonstrated in another study that the effects of aspar-
tame on brain phenylalanine, tyrosine and tryptophan largely parallel the trans-
port ratios for these three amino acids both in non-epileptic control rats and in
GEPRs (Dailey et al., 1991; Lasley et al., 1988). Thus, transport ratios appear to
be indices of the competitive uptake of large neutral amino acids into the brain
not only of normal rats but also for non-epileptic controls and for GEPRs.



Table 8. Relationship between aspartame dependent alterations in plasma large neutral
amino acids and the propensity to supramaximal electroshock seizures in genetically
epilepsy-prone rats (GEPRs) and in non-epileptic controls

Study
Aspartame Amino acid Coefficient of correlation and probability of
Type dosage variable tested significance
of range for relation to

animal (mg/kg) N E/ForAPMdose APM Probability E/F  Probability
25 [Phe] 0839  <.0001 0.158 04509
25 [Tyr] 0908  <.0001 0.194 03540
25  [Trp] —0.513 0.0088 —0401 0.0467°

0-2000 25 [Phe]/[[LNAA] 0856 <.0001 0243 02416
25 [Tyr}/[LNAA] 0889  <.0001 0269  0.1938
25 [Trpl/[LNAA] —0929 <.0001 —0383 00589

25 [Phe]/[Tyr] —0.076 0.7189 —0.031 0.8837

25 [Phe]/[Trp] 0.797 <.0001 0.335  0.1016
Control

24  [Phe] 0.787 <.0001 0.293  0.1640

24 [Tyr] 0.713 0.0001 0.003 09896

[Trp] 0205 03372 —0.031 08868
0-3000 19 [Phe]/[LNAA] 0850  <.0001 0280  0.2449
19  [Tyr]/[LNAA] 0.681 00013 —0067 0.7858
19 [Trp]/[LNAA] —0757 00002 —0264 02750

23 [Phe]/[Tyr] 0.698  0.0002 0394  0.0624
21 [Phe]/[Trp] 0817  <.0001 0307 01760
49 [Phe] 0708 <.0001 —0073 0.6192
49 [Tyr] 0876 <.0001 —0.146 03157
49 [Tip] —0274 00566 —0075  0.6063

0-2000 49 [Phe]/[LNAA] 0712 <.0001 —-0.025 0.8627
49  [Tyr]/[LNAA] 0.896 <0001 —0.107 0.4664
49  [Trp]/[LNAA] —-0868  <.0001 0.087  0.5539

49 [Phel/[Tyr] 0279 00523 —0065 0.6551
GEPR 49  [Phe]/[Trp] 0.688 <.0001 —0044 07658
l 27 [Phe] 0469 00136  0.158 04287

27 [Tyr] 0.803  <.0001 0244 02188

27 [Tip] —0253 01987 0192 03376

0-3000 20 [Phe]/[LNAA] 0.729 0.0003 0.320  0.1690
20 [Tyr]/[LNAA] 0817 <.0001 0.329  0.1566
20 [Trp]/[LNAA] -—0.783 <.0001 —0.235 03189

24 [Phe]/[Tyr] 0313 01360 0238 02620
22 [Phe]/[Tip] 0.786  <.0001 0.170  0.4495
48  [Phe] 0555 <.0001 —0.121 04115
48  [Tyr] 0712 <.0001 —0.139  0.3450
48 [Trp] —0.021 08860 —0081 0.5837

0-2000 48 [Phe]/[LNAA]  0.528 00001 —0.110 0.4570
48  [Tyr]/[LNAA] 0476 00006 —0.129  0.3838
48 [Trp)/[LNAA] —0691 <.0001 —0002 09882

48  [Phe]/[Tyr] —~0017 09094 0034 08188
GEPRS 48  [Phe]/[Trp] 0565 <.0001 —0.123 04049
28  [Phe] 0.655 00002 —0.007 0.9700
28 [Tyr] 0.695  <.0001 0.176  0.3695
28 [Trp] 0283  0.1450 —0025 0.8980

0-3000 22 [Phe]/[LNAA] 0701  0.0003 0033 08834
22 [Try]/[LNAA] 0.567  0.0060 0203 03658
22 [Trp)/[LNAA] —0780 <.0001 —0.197 03807
26  [Phel/[Tyr] 0403 00413  —0221  0.2789
23 [Phe]/[Trp] 0.741  0.0001 0.174 04625

a This single significant correlation pertaining to E/F ratios is inconclusive and may be
attributed to variation in the random sampling process. Such a correlation does not exist for
the other five [Trp]: Extension-Flexion relationships shown.
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If plasma transport ratios are predictors of brain amino acid concentrations,
should we also anticipate that the ratios would serve as indices of the relevant
neurotransmission within the brain? Other investigators have argued in favor
of this concept (Pinto and Maher, 1988; Wurtman, 1985). Accordingly, if an
increase in plasma phenylalanine ratio causes an increase in brain phenylalanine
concentration at the expense of brain tyrosine, we might anticipate that neuronal
synthesis of norepinephrine would decrease so that the amount stored would
also be diminished. A reduced amount of norepinephrine available for release
would possibly result in a decrease in the amount of norepinephrine released
into the synapse by an action potential. According to a parallel line of reasoning,
decrements in tryptophan transport ratios would lead to decrements in the
neuronal release of serotonin.

Interestingly, out of the four brain areas assayed in both GEPR-3s and
GEPR-9s in our laboratory, persuasive evidence that aspartame causes either
serotonergic or noradrenergic deficits was not forthcoming (Dailey et al., 1991).
Contrary to the idea that increases in the phenylalanine ratio would result in
noradrenergic deficits, we found either normal or elevated concentrations of
norepinephrine in the various brain regions assayed in both GEPR-3s and
GEPR-9s. More specifically, norepinephrine concentration deficits were absent
despite the aspartame-induced elevation of phenylalanine and tyrosine transport
ratios to 820% and 220%; of the corresponding values for vehicle treated subjects,
respectively. Also, despite our detection of aspartame-induced decrements in
plasma tryptophan ratios and brain tryptophan levels, predictable and broadly
represented alterations in brain serotonin concentrations did not occur. These
observations do not support the concept that aspartame decreases noradren-
ergic or serotonergic activity in the brain.

Our present experiments showing that single bolus doses of aspartame do not
facilitate supramaximal electroshock seizures in non-epileptic control rats,
GEPR-3s and GEPR-9s extends our earlier data showing that this sweetener
does not facilitate audiogenic seizures in GEPRs (Dailey et al., 1991). The work
of Tilson et al. (1989) undertaken with electroshock in neurologically normal
rats provides corroborating evidence for our observations made in non-epileptic
control rats.

In contrast, as pointed out earlier, several investigators have suggested that
aspartame does exert proconvulsant effects. Yet, the very small seizure facilit-
ating effects detected in CD-1 mice treated with the convulsant drug pentyl-
enetetrazol (Pinto and Maher, 1988), were not confirmed in our laboratory even
though we used the same type of mice and seizure inducing drug (Dailey et al.,
1989b). The proconvulsant effect of aspartame in neurologically normal rats
treated with pentylenetetrazol (Guiso et al., 1988) were similarly not confirmed
either by our laboratory (Dailey et al., 1988) or that of Tilson et al. (1989). Also,
large doses of aspartame have failed to produce detectable facilitation of seizures
induced by microinjection of quinolinic acid directly into the hippocampus
(Guiso et al., 1988) or of seizures induced by limbic kindling in rats (Tilson
etal., 1989). Finally, Meldrum and colleagues (1989) observed that bolus doses of
aspartame do not cause proconvulsant effects in genetically epileptic baboons
despite sharp increases in plasma phenylalanine concentrations.
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