
Preclinical Safety Evaluation of Aspartame
Introduction

The original data used to support aspartame safety
consisted of a comprehensive battery of studies in ani-
mals on acute, subchronic, and long-term toxicity, car-
cinogenicity, genetic toxicity, and reproductive toxicity
and teratogenicity. In addition, there was a study to
evaluate postnatal developmental effects in infant pri-
mates as well as studies of effects on the central ner-
vous system, gastrointestinal tract, endocrine system,
and reproductive system (Molinary, 1984; Kotsonis and
Hjelle, 1996). The definitive preclinical studies done
with aspartame are listed in Table 1. These studies
demonstrated that aspartame is not toxic, carcinogenic,
mutagenic, or teratogenic and has no effects on repro-
duction. Based on the results of these studies, a no-
observed-effect level of at least 4000 mg/kg body wt was
established by the Joint FAO/WHO Expert Committee
on Food Additives (1980), the Scientific Committee for
Food (SCF) (1985), and the Health Protection Branch
of Health and Welfare Canada (1979). As a result, an
acceptable daily intake (ADI) of 40 mg/kg body wt was
set by those agencies based on the no-observed-effect
level of 4000 mg/kg in the animal studies. The U.S. FDA

TABLE 1
Summary of Definitive Preclinical Toxicology Studies with Aspartamea

Maximum dose
Study type Specific studies Species Outcome (mg/kg body wt)

Genetic toxicology Dominant lethal mutation assay Rats Negative
Host-mediated assay Rats and mice Negative
In vivo cytogenetics assay Rats Negative
Ames test Standard strains Negative

Acute toxicology Rats No deaths 5000
Mice No deaths 5000
Rabbits No deaths 5000

Subchronic studies Various lengths Rats Dose setting
Various lengths Mice Dose setting
Various lengths Dogs Dose setting

Chronic toxicology and 2 years Rats Negative 6000–8000
carcinogenicity 2 years, in utero exposure Rats Negative 4000

2 years Rats Negative 3000 : 1000
(aspartame : DKP 3 : 1 Ratio) aspartame : DKP ratio

2 years Mice Negative 4000
2 years Dogs Negative 4000

Reproduction Two-generation Rats Negative 3500–7000
Reproduction/fertility (segment I) Rats Negative 4100–4900
Perinatal/postnatal (segment III) Rats Negative 4000–7000
Postnatal (39 weeks) Monkeys Negative 3000

Teratology In utero (segment II) Rats Negative 4100
In utero (segment II) Mice Negative 5700
In utero (segment II) Rabbits Negative 2400
In utero (segment II) Rabbits Negative 2000

(aspartame : DKP 3 : 1 Ratio)

a Source: Kotsonis and Hjelle (1996).

established a no-observed-effect level of 2000 mg/kg/day
for the aspartame preclinical studies (FDA, 1974) based
upon small changes in body weight in 4000 mg/kg body
wt/day dose groups that other regulatory bodies ac-
cepted as being secondary to decreases in food con-
sumption. The FDA (1974) set an ADI of 20 mg/kg body
wt but subsequently raised it to 50 mg/kg body wt based
on additional data from human studies (FDA, 1984).

In addition to aspartame, the safety of its conver-
sion product, aspartylphenylalanine diketopiperazine
(DKP), has been assessed in safety studies. DKP may
form over time under conditions of extremes of pH and
temperature, particularly in liquid matrices. The defini-
tive preclinical safety studies done with DKP are listed
in Table 2. JECFA established a no-observed-effect level
of 750 mg/kg body wt/day for DKP from preclinical
safety studies noting apparent findings in higher dose
groups of one long-term rat study (JECFA, 1980). The
U.S. FDA considered these observations incidental in
older rats and established a no-observed-effect level of
3000 mg/kg body wt/day for DKP; FDA also evaluated
additional data that became available after JECFA’s de-
liberations (FDA, 1983). Thus, JECFA (1980) and the
SCF (1985) set the ADI for DKP at 7.5 mg/kg body wt;
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