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Increasing Brain Tumor Rates: Is There a Link to Aspartame?

JoHN W, OLNEY, MD, NURr! B. FARBER, EDWARD SPITZNAGEL, AND LEE N. ROBINS

Abstract. In the past two decades brain tumor rates have risen in several industrialized countries, including the United
States. During this time, brain tumor data have been gathered by the National Cancer Institute from catchment areas repre-
senting 10% of the United States population. In the present study, we analyzed these data from 1975 10 1992 and found that
the brain tumor increases in the United States occurred in two distinct phases, an early modest increase that may primarily
reflect improved diagnostic technology, and a more recent sustained increase in the incidence and shift toward greater malig-
nancy that must be explained by some other factor(s). Compared to other environmental factors putatively linked to brain
tumors, the artificial sweetener aspartame is a promising candidate to explain the recent increase in incidence and degree of
malignancy of brain tumors. Evidence potentially implicating aspartame includes an early animal study revealing an exceed-
ingly high incidence of brain tumors in aspartame-fed rats compared to no brain tumors in concurrent controls, the recent
finding that the aspartame molecule has mutagenic potential, and the close temporal association (aspartame was introduced
into US food and beverage markets several years prior to the sharp increase in brain tumor incidence and malignancy). We

conclude that there is need for reassessing the carcinogenic potential of aspartame.
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INTRODUCTION

Recent epidemiological surveys have identified a pat-

tern of increasing brain tumor rates in several industri- -

alized countries, including the United States, Canada,
West Germany, France, Italy, England and Wales (1-3).
The increases identified in these surveys occurred be-
tween the early 1970s and mid 1980s and were particu-
larly striking in the age group over 55. Although a de-
tailed analysis according to brain tumor type was not
conducted, glioblastomas were tentatively identified as
the primary category accounting for the increases (2, 3).
The cause of the increases remains unknown; some have
suggested that more complete ascertainment due to im-
proved diagnostic technology may provide an explana-
tion (4, 5), but others have argued that this cannot be a
complete explanation (1-3), especially since highly ma-
lignant glioblastomas are readily ascertained with or
without recent advances in diagnostic methology.
Environmental factors peculiar to industrialized soci-
eties that have been studied in relation to the increased
brain tumor rates include ionizing radiation (6), smoke
inhalation (7), pesticides (8) varicus industrial chemicals
(9, 10) and electromagnetic fields (11, 12). One other
factor that has been briefly mentioned in the literature but
not seriously evaluated is the artificial sweetener aspar-
tame. Roberts (13) mentioned aspartame as a candidate
based on the observation that brain tumor rates rose
sharply in the United States over a three-year period
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(1984-1987) foliowing approval by the Food and Drug
Administration (FDA) in 1981 of aspartame for market-
ing in the United States. Also highly relevant is the fact
that in 1980 FDA convened a Public Board of Inquiry
(PBOI) where a panel of scientists, including prominent
neuroscientists (Walle J.H. Nauta and Peter W. Lampert),
were asked to evaluate evidence from two animal studies
potentially linking aspartame to malignant astrocytic
brain tumors. The PBOI panel concluded (14) that evi-
dence from one study was “bizarre’” and totally unreli-
able, and evidence from the other study appeared to show
that “aspartame may contribute to the development of
brain tumors.” Therefore, it was recommended (14) that
additional research be performed to rule out brain tumor
risk and that approval of aspartame be withheld pending
the outcome of such studies. The FDA Commissioner
who received the PBOI report referred it to additional
expert FDA consultants who concurred with the PBOI
panel’s recommendations. However, in 1981 a newly ap-
pointed FDA Commissioner approved aspartame on the
basis of his judgment that brain tumor risk was minimal
and further research was not necessary (15). As a con-
sequence, specific studies recommended by the PBOI
panel were never done. However, Shephard and col-
leagues (16) recently reported that if aspartame is nitro-
sated in vitro to simulate the nitrosation that is believed
to occur in the stomach, the nitrosated product has sub-
stantial mutagenic activity.

To fully evaluate the potential complicity of aspartame
in rising brain tumor rates it would be important to an-
alyze in detail the brain tumor trends in numerous indus-
trialized societies over a wide span of years both predat-
ing and postdating the introduction of aspartame into
each society. To initiate this assessment, we have ana-
lyzed data available from the United States National Can-
cer Institute pertaining to the incidence in the United
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‘ TABLE |
Morphological Types of CNS Tumors

Astrocytomas: Astrocytoma, NOS (9400); Protoplasmic astro-
cytoma (9410); Gemistocytic astrocytoma (9411); Fibrillary
astrocytoma (9420); Astroblastoma (9430).

Anaplastic astrocytoma (9401). )

Pilocytic astrocytoma (9421).

Glioblastomas: Glioblastoma, NOS (9440); Giant cell glio-
blastoma (9441); Gliosarcoma (9442).

Miscellaneous gliomas: Glioma, malignant (9380); Gliomato-
sis cerebri (9381); Mixed glioma (9382).

Oligodendrogliomas: Oligodendroglioma, NOS (9450); Oligo-
dendroglioma, anaplastic (9451); Oligodendroblastoma
(9460).

Medulloblastomas: Medulloblastoma, NOS (9470); Desmo-
plastic medulloblastoma (9471); Medullomyoblastoma
(9472).

Primitive neuroectodermal tumor (9473).

Ependymomas: Ependymoma, NOS (9391); Ependymoma,
anaplastic (9392).

States of primary tumors of the central nervous system
(CNS), including both the brain and spinal cord, for the
period from 1975 to 1992 (the last year for which such
data are available). This analysis differs from those pre-
viously reported in that it is substantially more current
and provides previously unavailable information detailing
striking recent changes in the incidence rates for specific
types of brain tumors. In addition, this analysis uncovers
specific information pertaining to the temporal pattern of
changes in brain tumor rates that is important for inter-
preting the potential role of environmental agents in brain
tumorigenesis.

METHODS

All of the data analyzed in this study were obtained
from the National Cancer Institute’s Surveillance, Epi-
demiology and End Results (SEER) Program, which pro-
vides for the collection (and dissemination for research
purposes) of data pertaining to all types of cancer from
9 different catchment areas across the United States (17).
These catchment areas collectively comprise approxi-
mately 10% of the United States population and are dis-
tributed so as to provide a representative sampling of
various demographic segments of the population. Audits
are performed to help achieve complete ascertainment of
cases in each cachment area and to document consistency
of diagnosis (1, 17). We included in our analysis all cases
that were recorded with a “‘Site Recode’’ of 31010 (brain)
or 31040 (meninges, spinal cord, cranial nerves, and mis-
cellaneous CNS), and one of the ‘“histology codes” of
interest (9380, 9381, 9382, 9391, 9392, 9400, 9401,
9410, 9411, 9420, 9421, 9430, 9440, 9441, 9442, 9450,
9451, 9460, 9470, 9471, 9472, 9473) for the years of
interest (1975-1992). The histological types and code
numbers (ICD-0-2, 1992) for the CNS tumors included
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in our analysis are listed in Table 1. All rates were age-
adjusted using the population figures supplied with the
SEER data set and the 1970 US standard population.

In prior studies, the focus has been primarily on total
tumor incidence without adequate attention to individual
tumor types, and there has been a tendency to assess the
magnitude of overall change in incidence from one ex-
treme time point to another (e.g. from the early 1970s to
the mid-1980s) without determining whether the increas-
es occurred episodically or on a steadily progressive ba-
sis. Because increases attributable to aspartame would be
expected to have a unigue temporal pattern corresponding
to the pattern of public exposure to this agent, and might
be limited to increases in only specific tumor types, we
plotted the incidence rate for each year and each tumor
type from 1975 to 1992, thereby generating curves op-
timally useful for evaluating whether aspartame is a log-
ical candidate to explain the observed changes in brain
tumor incidence. Analyzing the data in this manner also
provided the important advantage of allowing a deter-
mination of changes in malignancy of astrocytic tumors
(e.g. dedifferentiation of astrocytomas to gliobastomas)
as well as incidence of brain tumors over the time period
evaluated.

Regarding reliability of diagnosis, the SEER database
provides comprehensive information pertaining to the
morphological type of tumor, and for most types of brain
tumors, approximately 95% of the diagnoses are con-
firmed microscopically. An exception is the nondescript
‘‘malignant glioma” category, a category that tends to be
used in cases that lack microscopic confirmation of the
diagnosis. While about 65% of the tumors assigned this
diagnosis are lacking microscopic confirmation, including
this diagnostic category in our overall tracking of CNS
tumor incidence did not confound the results of our anal-
ysis because this category accounted for only 8% of all
CNS tumor diagnoses and the incidence in this category
remained almost unchanged over the entire period from
1975 to 1992 (it actually showed a slight decrease, pre-
sumably because more tumors were being microscopi-
cally confirmed in recent years). Another exception is
that glioblastomas in the elderly have a lower-than-95%
rate of microscopic confirmation, but most of those that
lack microscopic confirmation have been diagnosed ra-
diographically and there is little basis for believing that
sophisticated radiographic imaging plus clinical obser-
vations would not provide the correct diagnosis in a high
percentage of these cases.

RESULTS

The annual incidence rates for all CNS tumors com-
bined (Table 1) for consecutive years from 1975 to 1992
are plotted in Figure 1. A striking feature of the incidence
curve is that it has a biphasic character, with phase 1
lasting from 1975 to 1984 and phase 2 from 1985 to
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Fig. 1. This graph derived from SEER data depicts the re-
ported incidence in the United States of malignant CNS tumors
(all types listed in Table 1 combined) for consecutive years
from 1975 to 1992. The curve is biphasic. The mean annual
incidence of brain tumors in each phase is indicated by the
dashed line (47.89 tpm for phase 1 and 53.26 tpm for phase 2).
To confirm the biphasic nature of the curve, a nonlinear least
squares regression test was applied. The point estimate divided
by the standard error gives a z score of 7.6, p<0.0000. The
jump = 5.37 tumors per million, with 95% confidence limits
of 3.86 to 6.88. The point estimate for when the changeover
occurs is between 1984 and 1985, when aspartame had been
on the market for about 3 years.

1992. In phase 1, the tumor incidence rose in the 1975
to 1977 interval from 45 to 49 tumors per million (tpm},
then fluctuated at a mean level of 48 tpm for 8 years
(1977 to 1984). Phase 2 began in the 1984 to 1985 in-
terval with a striking jump from 47 to 53 tpm, then re-
mained at a sustained mean level of 53 tpm for 8 con-
secutive years (1985 to 1992). The data in Figure 1
pertain to total CNS tumor incidence for both sexes.
When analyzed for males and females separately, more
tumors occurred in males but the shape of the CNS tumor
incidence curves (not shown) was almost identical for the
two sexes and each was similar to the curve shown in
Figure 1. :

The incidence of astrocytomas (Fig. 2ZA) increased by
50% over a two-year period from 1975 to 1977, then
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remained at an elevated plateau until 1987, after which
it dropped precipitously and progressively so that by
1992 the reported incidence was reduced to approxi-
mately 53% of that reported in 1987. Interestingly, the
shape of the curve for glioblastomas (Fig. 2B) is almost
an exact reciprocal of the curve for astrocytomas. Ana-
plastic astrocytomas (Fig, 2C) rose from a very low in-
cidence in 1975 to a moderately higher level in 1977 and
then leveled off until 1984, after which they rose steadily
for 8 consecutive years to a level in 1992 more than 3
times higher than in 1984,

The curves for several types of tumors (oligodendro-
gliomas, mixed gliomas, pilocytic astrocytomas, epen-
dymomas, primitive neuroectodermal tumors, and gliom-
atosis cerebri) were similar to one another in that all
showed a pattern of moderate increases partially coun-
terbalanced by decreases in the 1970s and then a leveling
trend until the mid-1980s when there was a sustained
upswing lasting for a series of consecutive years from
about 1986 to 1992. Because several different types of
tumors showed this pattern, we grouped the data for all
such tumors to permit the shape of their curve to be ex-
amined as a composite (Fig. 3). Medulloblastomas
showed an aberrant increase for one specific year (1977),
but a level incidence for all other years (not illustrated).
Malignant gliomas, an ill-defined category, fluctuated
widely from year to year, but the mean incidence re-
mained level across the period from 1975 to the late
1980s, then showed a slight downward trend (not illus-
trated).

Because the shape of the curve for the total brain tu-
mor incidence (Fig. 1) is strikingly biphasic, with the
crossover between the two phases occurring in the inter-
val from 1984 to 1985, we separated the data into phase
1 (1975 to 1984) and phase 2 (1985 to 1992) for further
analysis. In table 2, mean annual tumor incidence data
for phase 1 years are compared with those for phase 2
years. The data are given for total CNS tumors and for
each of the tumor subtypes either individually or in cer-
tain groupings. Glioblastomas and anaplastic astrocyto-
mas combined accounted for the bulk of the increases
(mean annual increase of 5.65 tpm) and the group of
other tumors presented as a composite in Figure 3 ac-
counted for the remainder of the increases {mean annual
increase of 2.91 tpm). Subtracting from these increases
the decreases for astrocytomas (2.81 tpm), medulloblas-
tomas (0.17 tpm), and malignant gliomas (0.21 tpm) re-
sults in 5.37 tpm as the net mean annual increase in total
CNS tumors in phase 2 compared to phase 1. This rep-
resents 1310 new brain tumors per year (for the years
1985-1992) in the United States (calculated on the basis
of a mean US population of 244 million for those years).

We also performed an analysis to determine how the
increased incidence of various brain tumors shown in Ta-
ble 2 distributed over different age groups (0 to 19, 20

J Neuwropathol Exp Neurol, Vol 55, November, 1996
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Fig. 2. In these graphs the annual incidence of different histological types of CNS tumors is illustrated. A. The tumors

grouped under the heading ‘“‘astrocytomas” in Table 1. Note the sharp increase in the period from 1975 to 1977 which is
counterbalanced by an equally sharp drop in the period from 1987 to 1992. B. The tumors grouped under the heading “gliob-
lastomas” in Table 1. This curve appears to be almost an exact reciprocal of the curve for astrocytomas (A) except that in the
1980s the upswing in the glioblastoma incidence began to occur earlier than the decline in astrocytomas. C. Anaplastic Astro-
cytomas. There is an increase between 1975 and 1977, then no net change until a progressive increase that began in 1984 and

continued until 1992,

to 44, 45 to 69 and 70+). The results of this analysis are
shown in Figure 4. The composite tumors, which include
tumors that occur most frequently in young people,
showed the most striking increases in patients aged 0 to
19 and the second most striking increases in the 20 to
44-year-old age group. The glioblastoma plus anaplastic
astrocytoma category showed the largest increases in the
45 to 69 and 70+ groups. Astrocytomas were decreased
across all age groups, but the decreases were most pro-
nounced among the 45- to 69-year-old age group and
were much smaller in the 70+ group.

To determine whether the shift from astrocytomas to
glioblastomas that occurred in the mid-to-late 1980s in-
fluenced clinical outcome, we studied the <2 year death
rate associated with each of these tumor types in an early
period (1975 to 1982) before the shift occurred, com-
pared to a later period (1985 to 1990) when the shift was
occurring. The years 1991 and 1992 were excluded from
the analysis because accurate 2-year survival data were
not available for these years. The analysis was applied to
four age groups (0 to 19, 20 to 44, 45 to 69 and 70+).
We found (Table 3) that for each age group each tumor
type has its own characteristic <2 year death rate, and
this death rate did not change appreciably from the early
period (1975 to 1982) to the later period (1985 to 1990)
for either astrocytomas or glioblastomas in any of the
four age groups. However, since glioblastomas have a
substantially worse 2-year death rate than astrocytomas,
the increase in glioblastomas coupled with a decrease in
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astrocytomas would result in an overall worsening of
clinical outcome. In addition, there was an apparent small
increase in the <2 year death rate for both astrocytomas
and glioblastomas in the 0- to 19-year-old age group;
however, because of the small numbers of patients having
either astrocytomas or glioblastomas in this age group,
this observation should be interpreted cautiously.

DISCUSSION

The trends observed for astrocytomas and glioblasto-
mas are complex and require careful analysis. It is gen-
erally believed that well-differentiated astrocytomas can
dedifferentiate into more highly malignant glioblastomas.
Our findings are consistent with this view if one takes
into consideration the introduction of improved methods
for detecting brain tumors (computerized tomography,
CT) in the early-to-mid 1970s. We propose that in the
era before improved detection methods, hesitancy to per-
form invasive diagnostic procedures resulted in a large
number of astrocytic tumors progressing through an early
stage of low malignancy to a later stage of high malig-
nancy before they were diagnosed; hence, a large number
of glioblastomas were reported in 1975 (Fig. 2B) com-
pared to a low number of astrocytomas (Fig. 2A). Im-
proved detection methods (circa 1976-1977) caused an
upward shift in the detection of astrocytomas (before they
progressed to glioblastomas) and a corresponding down-
ward shift in the diagnosis of glioblastomas. In the mid-
to-late 1980s, despite availability of increasingly more
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Fig. 3. A composite curve was generated by grouping the

incidence data for various types of CNS tumors that showed a
sustained upward swing in incidence rates beginning in the mid-
1980s. The categories included in this grouping are: oligoden-
drogliomas, mixed gliomas, pilocytic astrocytomas, ependymo-
mas, primitive neuroectodermal tumors, and gliomatosis cerebri.
The shape of this composite curve suggests that it was influenced
by factors that caused the incidence to rise eratically from 3 tpm
in 1975 to 5 tpm in 1981, then to stabilize at the 5 tpm level for
6 years. This was followed by a new phase in which the inci-
dence steadily climbed from 5 tpm in 1986 to 9 tpm in 1992.
This surge in the incidence of these several types of tumors ap-
pears to have commenced about 2 years later than the surge in
glioblastomas (Fig. 2B) and anaplastic astrocytomas (Fig. 2C).
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TABLE 2
Mean Annual Incidence of Brain Tumors in Phases
1 and 2
Mean annual
incidence
(age adjusted) Increase
Tumors per million or
(tpm) (De-
Phase 1 Phase 2 crease)
(1975~  (1985-
1984) 1992)
Glioblastomas + anaplastic
astrocytomas 20.55 26.20 5.65
Composite* 431 7.22 291
Astrocytoma 17.12 14.31 (2.81)
Medulloblastoma 1.74 1,57 0.17)
Malignant glioma 4.17 3.96 (0.21)
Total CNS Tumors 47.89 53.26 5.37

* Oligodendrogliomas, Mixed Gliomas, Pilocytic Astrocyto-
mas, Ependymomas, Primitive Neuroectodermal Tumors,
Gliomatosis Cerebri.

sophisticated detection methods (magnetic resonance im-
aging [MRI] was introduced in the early to mid-1980s),
the shift was in the opposite direction (fewer astrocyto-
mas and more glioblastomas). This suggests the impor-
tant possibility that some new factor(s) might have over-
powered and reversed the artefactual effect of improved
detection, and produced a real increase in the malignancy
of astrocytic brain tumors at the same time that a sub-
stantially larger number of these and other types of ma-
lignant brain tumors were being induced, including oli-
godendrogliomas, mixed gliomas, ependymomas and
primitive neuroectodermal tumors (Fig. 3 and Table 2).
We performed a limited analysis to determine how the
astrocytoma-to-glioblastoma shift that occurred in the
mid-to-late 1980s influenced clinical outcome. One rea-
son for performing this analysis was to clarify whether
this shift signified 'a real increase in the malignancy of
astrocytic tumors, or whether it reflected an artefact of
diagnosis related to the fact that in the mid-1980s new
criteria were introduced (18) for distinguishing glioblas-
tomas from astrocytomas. If the shift were artefactual (i.e.
assignment of a glioblastoma diagnosis to tumors which
in the prior era would have been considered astrocyto-
mas), it should cause the <2 year death rate for glio-
blastomas to drop substantially, especially in younger age
groups in which the characteristic <2 year death rate is
much lower for astrocytomas than for glioblastomas. We
found that the <2 year death rate did not change appre-
ciably from the early period to later period for either as-
trocytomas or glioblastomas in any of the four age
groups. Thus, tumors diagnosed as astrocytomas in either
time period behaved as astrocytomas and those diagnosed
as glioblastomas behaved as glioblastomas. These results

J Neuropathol Exp Neurol, Vol 55, November, 1996
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Fig. 4. A histographic presentation of the age distribution of the incidence of various types of brain tumors in phase 1 (1975
to 1984) compared to phase 2 (1985 to 1992). The composite group was comprised of oligodendrogliomas, mixed gliomas,
pilocytic astrocytomas, ependymomas, primitive neuroectodermal tumors, and gliomatosis cerebri. The increased incidence of
composite tumors in phase 2 was most heavily concentrated in the 0 to 19 and 20 to 44 age groups. The glioblastoma -+ anaplastic
astrocytoma increases occurred primarily in the 45 to 69 and 70-+ age groups. These increases were almost completely counter-
balanced by a decrease in astrocytomas in the 45 to 69 age group but not in the 70+ age group.

favor the interpretation that the shift reflects a real in-
crease in the rate of conversion of astrocytic tumors from
a lower to higher grade of malignancy rather than a mere
change in diagnostic assignment practices. Also support-
ing this interpretation is the fact that the sharp increase
in glioblastomas began in the interval from 1984 to 1985
(Fig. 2B) and the drop in astrocytomas did not begin until
the interval from 1987 to 1988 (Fig. 2A). A shift in the

J Neuropathal Exp Neurol, Vol 55, November, 1996

astrocytoma/glioblastoma ratio based on a switch in di-
agnostic practices would involve a reciprocal decrease in
one category and increase in the other in any given year,
but it should not cause a shift where one category is three
years out of synchrony with the other.

The curve for anaplastic astrocytomas requires sepa-
rate analysis. Anaplastic astrocytomas have a reputation
for developing slowly at first, then suddenly becoming
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TABLE 3 ]
Astrocytoma and Glioblastoma Two-Year Outcome
by Age Group

Astrocytoma percent
dead within 2 years

Glioblastoma percent
dead within 2 years

Period 1 Period 2 Period 1 Period 2

(1975- (1985- (1975- (1985
Age group 1982) 1990) 1982) 1990)
0 to 19 years 21.2% 26.4% 66.6% 70.4%
20 to 44 years 28.2% 26.6% 70.7% 69.7%
45 to 69 years 77.5% 73.4% 93.4% 92.8%
=70 years 90.0% 93.0% 97.3% 96.2%

transformed into a much more malignant and rapidly
growing tumor. Therefore, improved detection methods
that permitted more of these tumors to be detected in their
slow growth phase is a logical explanation for the in-
crease in their reported incidence in the mid-1970s. How-
ever, if they were detectable by new sophisticated meth-
ods as anaplastic (undifferentiated) astrocytomas in their
early slow growth phase, this would suggest that they
may be an independent neoplastic species that originates
de novo in undifferentiated form rather than by dediffer-
entiation of a preexisting astrocytoma. Thus, at least part
of the rapidly climbing incidence of these tumors in the
period from 1985 to 1992 may reflect de novo tumor
induction. :

Our observations pertaining to age-specific trends (Fig.
4) revealed that the increases in composite tumors (Fig.
3, Table 2) were concentrated in the younger age groups
and the glioblastoma increase was concentrated in the
older groups. It is noteworthy that although there was a
large increase in glioblastomas and anaplastic astrocyto-
mas in both the 45 to 69 and 70+ age groups, this in-
crease was counterbalanced by a correspondingly large
decrease in astrocytomas in only the 45 to 69 age group.
We interpret these changes as follows: in both the 45 to
69 and 70+ age groups there was a marked increase in
the rate of conversion of astrocytomas to glioblastomas
and this resulted in a similarly increased incidence of
glioblastomas in both age groups. In addition, in the 70+
(but not the 45 to 69) age group, the rate of induction of
new astrocytomas was almost strong enough to keep pace
with the astrocytoma to glioblastoma conversion rate;
hence, there was a smaller reduction in the reported in-
cidence of astrocytomas in the 70+ than 45 to 69 age
group.

Our analysis identifies two broad categories of brain
tumors that showed striking increases in the phase 2 pe-
riod, the first being highly malignant astrocytic tumors
(glioblastomas and anaplastic astrocytomas) and the sec-
ond being a composite grouping (Fig. 3 and Table 2),
that vary in malignancy from moderately high for most
types to relatively low for pilocytic astrocytomas. It is
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reasonable to question whether the steady increase in
these tumors occurring in phase 2 could be explained in
terms of MRI (introduced circa 1983) being able to detect
additional tumors not detectable by CT. We consider this
unlikely for the following reasons: Sophisticated detec-
tion methods are not used for general screening, but rath-
er for diagnosis of conditions that are producing clinical
symptoms. Most if not all of these tumors are malignant
enough so that when they begin to produce symptoms
they are already large enough (or soon will be) to be
detected by either MRI or CT. Certain occult, benign,
very slow growing tumors (e.g. gangliogliomas) can be
detected earlier and more effectively by MRI than CT,
but the tumors in question would effectively be detected
in a relatively short time by either technology. Therefore,
we question whether a substantially higher percentage of
these tumors was detected by MRI in phase 2 than was
already being detected by CT in phase 1.

Our analysis of United States CNS tumor data differs
from other recent CNS tumor analyses pertaining either
to the United States or other countries {(1-3) in that prior
analyses focused on a time interval (early 1970s to the
mid-1980s) that included about 12 years from phase 1
and only 1 to 3 years of phase 2. In essence, when these
analyses were performed it was too early to detect or
analyze the pattern that we are identifying as a bimodal
pattern. Based on prior observations pertaining primarily
to phase-1 years, several authors (1, 4, 5) have suggested
that at least some of the reported increases may not sig-
nify a true increase in tumor incidence; rather it may
reflect more complete ascertainment due to the introduc-
tion of improved CT diagnostic methods in the early-to-
mid-1970s, and perhaps improved health care attention,
especially for senior citizens. Our analysis of the SEER
data for phase-1 years is consistent with this interpreta-
tion in that our total CNS tumor curve (Fig. 1) shows an
appreciable jump coincidental with the introduction of
CT technology. This was followed by a leveling-off for
the remainder of phase 1, which suggests that the maxi-
mum potential impact of CT technology was realized
within phase 1, and that there may not have been any
other major factors promoting an increased brain tumor
incidence in the phase-1 period.

Our findings signify that the sharp increase in brain
tumor incidence noted by Roberts (13) in the mid-1980s
was not a fleeting phenomenon. Rather, it was the initial
phase of an upward swing in the brain tumor incidence
which evolved into a sustained increase in both the per
capita number and malignancy of brain tumors, a phe-
nomenon that has endured for at least 8 years. The ob-
servation by Davis et al (1) that a sharp upward trend in
deaths from brain tumors was detectable in the mid 1980s
in the United Kingdom, France, Germany and Italy sug-
gests the need for an evaluation of the most recent brain
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tumor data in these countries to determine whether, re-
garding incidence, temporal profile, tissue diagnosis and
degree of malignancy, they parallel the trends detected in
our analysis of the United States SEER data.

Compared to other environmental factors, aspartame
appears to be a promising candidate for explaining the
surge in brain tumors in the mid-1980s. Other factors that
are putatively relevant (6-12, 19) were introduced grad-
ually over recent decades rather than all at once in the
early 1980s. Most of these factors are occupationally
linked and could not explain a pattern of increases af-
fecting males and females in even distribution. Moreover,
with the exception of ionizing radiation (which could not
explain more than a small fraction of the brain tumor
increases), there is no convincing evidence to support an
etiological role for any of these factors (20). The electro-
magnetic field issue was recently reviewed comprehen-
sively by Heath (12) and by Inskip et al (20), who con-
cluded that the evidence linking this factor to brain
tumors is weak and inconclusive. In particular, it was
noted that there is no experimental evidence that this
mechanism can cause in vitro mutagenesis or in vivo car-
cinogenesis. Adding substantial strength to the potential
complicity of aspartame is the fact that there is evidence
on file at FDA (21) documenting an unexplained high
incidence of brain tumors in aspartame-fed rats, and it
was recently demonstrated by Shephard et al (16) that if
aspartame is nitrosated in vitro to simulate the nitrosation
that might be expected to occur in the stomach, the ni-
trosated product shows a substantial degree of mutagenic
activity.

The study revealing a high incidence of brain tumors
in aspartame-fed rats (21) is one submitted to FDA in the
early 1970s by the manufacturer of aspartame. This study
was carefully reviewed by the PBOI panel of judges, in-
cluding examination of the microscopic slides pertaining
to brain tumors by Drs Walle J. H. Nauta and Peter W,
Lampert (14). In this study, Sprague Dawley rats received
aspartame in their feed for 2 years from weaning to 104
weeks of age. The most striking finding was that the 320
aspartame-fed rats developed 12 malignant brain tumors
and the 120 concurrent control rats had no brain tumors.
Absence of brain tumors in the concurrent control group
is consistent with a large body of literature documenting
that spontaneous brain tumors in laboratory rats are quite
rare. For example, in a comprehensive review of exper-
imental brain tumors in laboratory animals, Bigner and
Swenberg (22) cited seven normative studies collectively
pertaining to 59,812 rats (mostly of the Sprague Dawley
strain) studied from infancy to late adulthood, in which
only 49 brain tumors were found. 1t might be argued that
this incidence (less that 1 brain tumor per thousand rats)
is unrealistically low and may reflect failure in some of
these studies to section the brain meticulously at multiple
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levels. However, PBOI panel members (Nauta and Lam-
pert) who personally examined the records and histolog-
ical slides pertaining to the aspartame-feeding study
found that these brain tumors could not be considered
inconspicuous or occult; rather, 90% of them were gliom-
as (primarily astrocytic) and 8 out of 12 were so large
they could be detected by gross inspection. Moreover,
they tended to be early of onset and were rapidly growing
tumors that caused the animals to die at periodic intervals
over both the first and second years of the 2-year study
(14). In addition, they were dose related, with higher dos-
es of aspartame being associated with a higher tumor in-
cidence.

The recent study (16) showing that the aspartame mol-
ecule acquires mutagenic activity when nitrosated pro-
vides a clue to a possible mechanism by which aspartame
could cause brain tumors. Nitrosation of aspartame or its
diketopiperazine breakdown product could result in a
nitrosourea-like molecule, and nitrosoureas are the most
effective agents known for producing malignant brain tu-
mors in experimental animals (20, 22-25). Some nitrosou-
reas have broad spectrum carcinogenicity and can induce
cancer in both the CNS and several other organs, but
other members of this family, particularly alkylated ni-
trosoureas, are organo-specific for the CNS. These agents
can act by a direct and relatively rapid mechanism to
induce brain tumors when administered systemically to
adult rats (22, 24). In addition, they are particularly po-
tent in acting by a delayed mechanism involving in utero
exposure of the fetus and resulting in a high incidence of
malignant brain tumors which do not manifest until adult-
hood (22, 23, 25). The malignant tumors induced by ei-
ther the direct or delayed mechanism are not typically of
the childhood type (i.e. medulloblastoma), but rather are
predominantly adult tumors (e.g. astrocytomas, glioblas-
tomas, mixed gliomas, oligodendrogliomas). Thus, it may
be significant that the recent surge in human brain tumor
rates involved these various adult types of tumors, where-
as childhood medulloblastoma was the singular tumor
type that showed no increase.

Regarding the mechanism by which a mutagenic agent
can trigger in vivo carcinogenesis, it is currently believed
that multiple separate mutations involving several types
of proteins (oncogenes, growth factors, tumor suppres-
sion factors) must occur to cause normal cells to become
carcinogenic. However, an environmental mutagen need
not contribute all of the required mutations; a single mu-
tation would be sufficient if it were of a kind that could
act in concert with other existing mutations to tip the
balance in favor of tumor induction. Thus, in human adult
or aging populations the accumulation of spontaneous
mutations may be sufficient to set the stage for an envi-
ronmental agent to provide a single critical factor re-
quired to trigger carcinogenesis. Alternatively, the envi-
ronmental agent may cause a particular type of mutation
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to occur in the fetus that has the potential to trigger car-
cinogenesis only on a delayed basis because it requires a
substantial delay interval for the right number and kind
of other mutations to accumulate. An additional alterna-
tive to explain delayed tumor expression following fetal
exposure is that on a programmed basis the immature
organism possesses tumor suppression factors that the
adult organism lacks. '

Aspartame was initially approved in the United States
in 1981 (15) for limited uses; however, one of these uses
was ‘‘free flowing” table top use, i.e. pills or powder
packets for such beverages as coffee, tea and lemonade.
In 1983 approval was extended to much larger markets,
including essentially all foods and beverages. Proposing
that aspartame could be linked either to the onset in 1985
of a sustained increase in the rate of highly malignant
brain tumors (Figs. 2B, C) in aging populations, or to the
onset in 1987 (Fig. 3) of a steady climb in the incidence
of various brain tumors that occur predominantly in
young to middle-aged people may not be unreasonable
in view of the large number of people in either age group
who drink considerable amounts of coffee, tea or “‘diet”
soft drinks on a daily basis. The earlier onset of the high-
ly malignant tumors in the older age groups could relate
to the fact that they have had more years to accumulate
spontaneous mutations for the proposed aspartame-linked
mutations to interact with. If exposure of in utero fetuses
to aspartame can cause brain tumors on a delayed basis,
tumors induced by this mechanism may not become ev-
ident for another 20 or 30 years.

In summary, there are three major criteria that are usu-
ally invoked in evaluating the potential of an environ-
mental agent to behave as a human carcinogen: (a) Does
the agent have in vitro mutagenic potential? (b) Do ex-
perimental animals show an increased incidence of spe-
cific types of cancer when exposed to the agent? (¢) Do
humans show an increased incidence of the same types
of cancer when exposed to the agent? Based on the lim-
ited evidence available, aspartame appears to meet all
three criteria. Therefore, although our analysis does not
establish definitive proof of a causal link between aspar-
tame and the recent increase in incidence and shift in
malignancy of brain tumors that occurred in the United
States several years after aspartame was introduced, it
does indicate the need for a reassessment of the carci-
nogenic potential of this agent which is currently being
ingested widely throughout many parts of the world.
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Quick Review of Monsanto/NutraSweet's PR Statements Regarding the Aspartame /
Brain Cancer Research Published by Dr. John W. Olney, et al. in the Journal of
Neuropathology and Experimental Neurology (Nov. 1996)

by Mark Gold
mgold@holisticmed.com
http://www holisticmed.com/aspartame/

(See web page for more information and sweetener resources. )

Dr. Dimitrio Trichopoulos

According the "The Observer" of London, Dr. Trichopoulos was
approached by the manufacturer, Monsanto/NutraSweet, to write a
critique of the study for them. Therefore, his statements are

obviously not the statements of an independent scientist.

> "This paper has a misleading title. The 'Results’ section which, as
> a rule, addresses the original contribution of the paper, does not
> even include the word 'aspartame' that nevertheless figures

> prominently in the title and the running title."

The title of the paper is: "Increasing Brian Tumor Rates: [s There
a Link to Aspartame?" The title is clearly intended to show that the
paper examines the increasing brain tumors rates and tries to

determine if aspartame is a possible cause. It is hardly misleading.



The "Results" section is the results of the analysis of the rates of
various types of brain tumors. The "Discussion” section is used (o
discuss whether aspartame may play a part in the increasing rates of’

certain types of brain tumors.

Such comments are really silly and have no place in a serious

discussion of the aspartame / brain cancer link.

> "Instead, the paper examines time trends of brain tumor incidence and
> mortality in the United States, as many other authors have
> previously done, with a twist that is methodologically so unsound as

> to make the conclusions of the paper clearly untenable.”

Given that Dr. Trichopoulos was reviewing this study at the request
of the manufacturer, it may not surprise some that he made this
comment. However, this statement contains no discussion of why the
methodology was unsound -- it is just the opinion of someone

reviewing the study for the industry.

> "Therefore, the arguments presented by Olney et al. fly in the face

> of the ecological evidence that they invoke. The introduction and

> widespread use of aspartame coincides in time with a *deceleration of
> an increasing trend that has been apparent well before aspartame was

> introduced. No one could seriously claim that this deceleration is



> due to aspartame, but the suggestion that aspartame causes brain

> cancer on the basis of these data is even more preposterous.”

A common trick of aspartame industry PR is to argue against a point
that no one (including Dr. Olney) is trying to make. The above
comment is looking at the *overall* brain cancer incidence rates over
the past 15-20 years. It is clear that brain cancer incidence rates

have been climbing rapidly since the 1970s. Dr. Trichopoulos may be
correct that *overall* brain cancer incidence rates are not

increasing quite as rapidly as they did before aspartame was

approved.

However, all of this seems to have little to do with Dr. Olney's
research. Dr. Olney points out that it is the rates of the extremely
deadly forms of brain cancer (e.g., glioblastoma and anaplastic
astrocytoma) in the most susceptible populations that went up
significantly not long after aspartame's approval. The rates of the
much less deadly brain cancer (i.e., astrocytoma) went down not long
after aspartame approval. Itis the increase in the rate of

conversion of astrocytic tumors from a lower to higher grade (i.e.,
more deadly) that Dr. Olney, et al. focused on, not simply the change

in overall brain tumor rates.

>"The arguments of Olney et al. implicitly require two biologically



>indefensible assumptions: that a certain factor (aspartame) could
>cause a solid tumor (brain cancer) with a latency period of less than
>four years and that subsequent widespread exposure to this factor
>would cause no further increase in the incidence of that cancer.
>These assumptions are preconditions in their futile effort to
>explain, in causal terms, an arbitrarily chosen and improperly
>illustrated transient shift in the secular incidence of brain

>tumors."

As you can see, Dr. Trichopoulos once again seems to avoid discussing
the large shift of brain tumor rates to much more deadly forms of

brain tumors. He seems set on discussion overall brain cancer rates
despite the fact that it is only briefly discussed in Dr. Olney's

paper. Dr. Olney quite clearly expresses in the "Method" section of
the paper that he will be discussing specific tumor types in relation

to aspartame:

"In prior studies, the focus has been primarily on total tumor
incidence without adequate attention to individual tumor types, and
there has been a tendency to assess the magnitude of overall change
in incidence from one extreme time point to another (e.g., from the
early 1970s to the mid 1980s) without determining whether the
increases occurred episodically or on a steadily progressive basis.

Because increases attributable to aspartame would be expected to have



a unique temporal pattern corresponding to the pattern of public
exposure to this agent, and might be limited to increases in only
specific tumor types, we plotted the incidence rate for each year and

"

each tumor type from 1975 to 1992....

Dr. Olney points out that "it is currently believed that multiple
separate mutations involving several types of proteins must occur (o
cause normal cells to become carcinogenic. Thus, in human adult or
aging populations the accumulation of spontaneous mutations may be
sufficient to set the stage for an environmental agent to provide a
single critical factor required to trigger carcinogenesis.”

Therefore, in the population group that is, by far, the most
susceptible to glioblastomas and anaplastic astrocytomas -- the late
middle aged and elderly -- it would certainly be possible for brain
tumors to progress after 4-5 years that aspartame was on the market.
[t is the less susceptible populations that would likely see a longer

time period (on average) before the tumor develops.

Dr. Paul Levy

Dr. Levy has cowritten with Monsanto/NutraSweet a defense of
aspartame (Neurology 45:1631). That, by itself, doesn't prove that
Dr. Levy's statements are inaccurate, but it does show that Dr. Levy

was not an independent researcher who happened to write comments



about this study.

> "__.this statistical and epidemiological treatment of the SEER data
> is seriously flawed and furnishes no evidence to justify the
> conclusion of an association between aspartame use and increased

> brain tumor incidence rates."

Again, nothing but opinion. It is interesting that Monsanto/NutraSweet
would approach their friends in the scientific community to comment
on the study, but would quite often quote statements such as that

above that have no facts or reasonining associated with them. We

will just have to wait until the responses are published in the

Journal of Neuropathology and Experimental Neurology before we see

what (if anything) they are basing these statements on.

> "When the same analysis is performed separately in age groups 0-19
> years, 20-39 years, 40-64 years, and 65 plus years, the only

> significant increase with time is in the 65 plus age group which can
> be explained, at least in part, by the increased access to health

> care including diagnostic procedures among the elderly.”

Once again, it appears that Dr. Levy is now discussing *overall*
brain tumor rates. Dr. Olney shows that the much more deadly types

of brain cancer (glioblastoma and anaplastic astrocytoma) increased



substantially in the 45-69 age group and the 70+ age group. As Dr.
Olney stated, "the earlier onset of the highly malignant tumors in

the older age groups could relate to the fact that they have had more
vears to accumulate spontaneous mutations for the proposed
aspartame-linked mutations to interact with." If exposure of in

utero fetuses to aspartame can cause brain tumors on a delayed basis,
tumors induced by this mechanism may not become evident for another

20 or 30 years."

Dr. Olney also discusses the effect of the changes in diagnostic
procedures on cancer incidence rates. Here is an excerpt from Dr.
Olney's paper that should help put to rest Dr. Levy's unsubstantiated

statement about diagnostic procedures:

"It is reasonable to question whether the steady increase in these

tumors occurring in phase 2 [1985-1992] could be explained in terms of
MRI (introduced circa 1983) being able to detect additional tumors

not detectable by CT [technology]. We consider this unlikely for the
following reasons: Sophisticated detection methods are not used for
general screening, but rather for diagnosis of conditions that are
producing clinical symptoms. Most if not all of these tumors are
malignant enough so that when they begin to produce symptoms they are
already large enough (or soon will be) to be detected by either MRI

or C'T. Certain occult, benign, very slow growing tumors (e.g.,



gangliogliomas) can be detected earlier and more effectively by MRI
than CT, but the tumors in question would effectively be detected in

a relatively short time by either technology."

Dr. Koestner wrote a chapter about aspartame and brain tumors for the
manufacturer's aspartame book in 1984. Once again, this shows that
Dr. Koestner just didn't happen to read the study and respond as

might an independent researcher.

> "Dr. Olney states, "The most striking finding was that the 320
> aspartame-fed rats developed 12 malignant brain tumors and 120
> concurrent controls had not brain tumors." This statement is a

> misrepresentation of the facts.”

[t amazes me that Dr. Koestner could question Dr. Olney's statements
on this fact since Dr. Olney was an active participant in the
pre-approval hearings when the number of tumors was discussed. It is
clear that Dr. Koestner inappropriately received his tumor figures
from UARLP, an organization that was reportedly paid $500,000 to

"review" studies for the manufacturer. (See the footnote at the



bottom of the second page of Dr. Koestner's article in "Aspartame:
Physiology and Biochemistry" published by Marcel Dekker, page 447.)
The *original* record clearly shows 12 brain tumors in the test

animals and zero in the controls as stated by Dr. Olney:

"There were other problematic aspects of the brain
tumor data. In the pre-1975 records that |
reviewed, it was clear that several competent
pathologists had carefully examined the original
microscopic slides from the first study and agreed
that there were 12 brain tumors in the NutraSweet-
fed rats and zero brain tumors in the controls.
When the FDA conducted a task force investigation
of these laboratories in 1975, they singled out
these studies for further investigation and

ordered that all laboratory records, including
microscopic slides etc. be impounded under I'DA
seal. Several years later when a group of
pathologists (UARLEP) was sent to authenticate
these studies, they could not find the microscopic
slides. The UAREP pathologists were finally taken
to a laboratory where the slides were not supposed
to be and there they found some but not all of the

original slides. Clearly they had not been kept



under I'DA seal and by mysterious coincidence the
slides that were finally presented to the UARLEP
pathologists contained evidence for 11 brain
tumors in Nutrasweet-fed rats and 1 tumor in
controls. [t is important to recognize that if

there are zero tumors in the controls, it is very
difficult to argue that the tumor incidence in the
control and Nutrasweet-fed rats is the same. But

if there is | tumor in the control group, it is
possible with statistical acrobatics to reach the
conclusion that the incidence is the same. And,
indeed, this is exactly the argument that the
manufacturer and the I'DA Bureau of IFoods pressed
at the Public Board of Inquiry. They accepted the
finding of 1 brain tumor among the controls even
though the authentic record showed zero brain
tumors in the controls, then they proceeded to
break down the animals into smaller and smaller
sub groups according to sex, dose level etc. and
finally the 1 brain tumor in one sub group of
control animals appeared to be not significantly
different from 2 or 3 tumors in each of the
experimental sub groups. | seriously doubt whether

this method of data analysis would stand the



scrutiny of competent disinterested statisticians.
LEven more seriously | wonder why 'DA allows
microscopic slides to disappear (while supposedly
impounded) and why they do not question the de
novo emergence of a brain tumor among the controls

when the slides reappear.”

> "Since aspartame in the two Searle-Hazelton studies did not fulfill

> any of the criteria established for neurocarcinogenic agents and

> since the incidence of brain tumors was well within the range of

> spontaneous brain tumors in 2-year-old Sprague Dawley rats, there can
> be no causal link between aspartame and brain tumors observed in the

> Searle-Hazelton studies."

Dr. Koestner is arbitrarily stating that aspartame does not meet the
criteria established for neurocarcinogenic agents. He goes into
detail in the chapter from the book mentioned above. His arguments
in that chapter are badly flawed as I discuss in detail in the draft
scientific/history review of aspartame ("Aspartylphenylalanine
Diketopiperazine (DKP)" chapter) on my web page:

< http://www.holisticmed.com/aspartame/ >

Twelve brain tumors in the aspartame-fed rats was well outside the

spontaneous brain tumor rates for 2-year-old Sprague Dawley rats. He



is just making up statements out of the blue now. The Public Board

of Inquiry which included the President of the American Association

of Neuropathologists (and which unanimously voted *against* aspartame
approval because of the brain tumors) found that the spontaneous

brain tumor rate would be somewhere around 0.7% -- many times below
the brain tumor rate of 3.75% found in one pre-approval study and over
3% in another pre-approval study. The FDA Commissioners own
scientists were against approval and worried because of this brain

tumor rate.

The I'DA Commissioner used a study that *did not* discuss methodology
at all to guess that the spontaneous brain tumor rate was 2.2% (still

below what was found in the pre-approval experiments). But he
apparently felt it was close enough and decided to approve aspartame.
And as is well-known, he became a high-paid consultant for the

manufacturer's PR firm shortly thereafter.

Dr. Gary IFlamm

> "The paper misstates critical facts and totally ignores important
> facts such as the third carcinogenicity study conducted on aspartame

> in rats which confirmed earlier findings that aspartame is not



> carcinogenic."

As is discussed in the draft review on my web page, Dr. Olney
points out that 1) this study was not used in the determination for
aspartame approval (as admitted to by the FDA Commissioner), 2} it
appeared in a poor quality journal, 3) the report was sketchy (i.e.,
not detailed), and 4) the type of rats used was different than in

the pre-approval studies.

[ further point out that the study was conducted by a close business
partner of the manufacture, Ajinomoto (who is now producing
aspartame). Ajinomoto was a major part of the International Glutamate
Technical Committee (IGTC). During that period of time, the I[GTC

U

funding "research" that including hiding aspartame in the drink mix

of MSG experiments, using a brain protective substance on animals
before giving the animals the test substances (including aspartame

and MSG), and recropping a picture from an old experiment to show "no
damage" in a newer experiment. One has to be unbelievably gullible

to accept any sketchy study from Ajinomoto during this period of

time.

> "[ also deeply resent the insinuation that the DA Commissioner
> approved aspartame on the basis of his judgment alone with no support

> from experts in carcinogenesis. This charge is clearly contradicted



> by the written record...."

As Dr. Olney points out:

"Also highly relevant is the fact that in the 1980 FDA convened a
Public Board of Inquiry (PBOI) where a panel of scientists, including
prominent neuroscientists (Walle J.H. Nauta and Peter W. Lampert),
were asked to evaluate evidence from two animal studies potentially
linking aspartame to malignant astrocytic brain tumors. The PBOI
panel concluded that evidence from one study was 'bizarre' and
totally unreliable, and evidence from the other study appeared to
show that 'aspartame may contribute to the development of brain
tumors.' .... The FDA Commissioner who received the PBOI report
referred it to additional expert 'DA consultants who concurred with

the PBOI panel's recommendations."”

Please note that Dr. Peter W. Lampert was, at that time, the

President of the American Association of Neuropathologists and, by
far, the most qualified member of the PBOI to judge whether aspartame
had the potential to cause brain tumors. He never waivered from his
position that more studies were needed before approval should be

allowed.

I'rom the FDA Commissioner's statement approving aspartame in 1981



(I'ederal Register, Vol. 46, No 142., 7/24/81) one can see that he
relied only on his own judgment (or lack thereof) and a review
performed by the DA Bureau of Foods. [t is surprising to say the
least that the FDA Commissioner would ignore the PBOI suggestions,
the suggestion of the 'DA Commissioner's review team and instead

accept a report from the FDA Bureau of IF'oods.

> "While nitrosation of aspartame or DKP is theoretically possible as

> discussed in the paper cited by Shephard et al., the product would

> not be nitrosourea as was incorrectly stated by the authors. The

> formation of nitrosamides would, if it occurred, proceed through

> nitrosation of the peptide bond. The quantity of nitrosated product

> produced with aspartame would be minuscule compared to that which
> would form with dietary protein and peptides. Reaction of peptide

> bonds proceed very slowly and are not considered to be a public

> health problem."

As Olney pointed out, the Shephard paper showed that "if aspartame is
nitrosated in vitro to simulate the nitrosation that is believed to

occur in the stomach, the nitrosated product has substantial

mutagenic activity.” That is what Shephard et al. found. [f Dr.

IFlamm believes that the conversion of DKP to other chemicals does not
create a mutagenic compound, then he should push for completely

independent research to address this issue (as should have been done



many vears ago before approval was granted). Dr. Olney points to this

as a possibility as to how aspartame may contribute to brain cancer.

As I point out in my draft review, one cannot discount the effects of
other breakdown products of aspartame contributing to the increase in

the deadlier forms of brain cancer without adequate research.

> "In conclusion, I am in deep despair over the damage the subject

> paper may do to the credibility of science and to the I'DA. The paper
> has replaced proper scientific analysis of all relevant data with a

> selective picking of just that which might support their groundless

> speculation.”

The manufacturer of aspartame, Monsanto/NutraSweet has long since
begun the destruction of the scientific process by conducting
experiments on aspartame that can generously be described as
"deceptive." The fact that several officials at the DA obtained key
positions in the aspartame industry and that since that time the FDA
has done everything possible (including banning safe sweeteners) to
help the manufacturer push aspartame on the public only serves to dig
a deeper hole for the FDA. If the FDA reputation is irreparably
damaged, the I'DA officials need only look in the mirror to discover
the cause of the problem. Then they should look at the large and

growing number of serious toxicity reactions caused by aspartame.



(See samples on my web page.)

In conclusion, Dr. Olney is correct in his call for independent
studies to look at the aspartame and brain cancer issue. He points
out that aspartame meets the three main criteria usually invoked in
evaluating the potential of an environmental agent to behave as a

human carcinogen.

a. Aspartame has been shown to have in vitro mutagenic potential.

b. There was an increased in incidence of specific types of cancer

when animals were exposed to aspartame.

¢. Humans have shown an increase (especially susceptible
populations) in the same types of cancer since not long after

aspartame has been approved.

Dr. Olney is not asserting that he proved that aspartame causes brain
cancer. However, he is calling for independent research to settle

the matter before it is too late.

Obviously, there are many reasons why one would not choose to slowly
poison oneself with chronic, long-term aspartame use, even if

aspartame didn't cause brain cancer. See the web page address below



for more information.

- Mark Gold
mgold@@holisticmed.com
http://www.holisticmed.com/

http://www.holisticmed.com/aspartame/



