\IE‘VIOR. \\‘fD'U"\'{ DEPARTMENT OF HEALTH, ENDUCGATION, AND WILLFARE

PURLIC HEALTIT SERVICE
FOOD AND DRUG AIMINISTRATION

TO . Charles J. Kokosii, Ph.D. nop. September 11, 1978
Chief, Food Addirives Evaluation Branch, HFF-185

FkOM ; Thomae F.X. Collins, Ph. D_(r}ﬁmo X é/{/

Whole Animel Toxdicology Branch, H“F~155

mnuzcr:dsﬁ::timg‘(sc~18862). Review of four studies submicted by G.D. Sezrle as
_ entries to Food Additive Master File 134, in response to your memo of
September 1, 1978.

1. E-79. SC-18862: Segment IT, an svelugtion of the terstegenic potential in
the zebbit. Fipal report. Hazleton Laborarories, Inc., Vienns,
Virginia, October 8, 1974. )

Procedure. New Zealand whire rabbirs were given 2z 5% or 15 aqueous sus=-
pension of aspartame in 1I a2queous Tween—80 by oral intubation twice per day
froa day 6 through day 18 of geststicn., The dosage given was 0.75 g/kg/day
Zaw tho low doge gnd 2.0 gfkp/dey for the hisk dnee, Tha enncrol group
received a 1% squeous solution of Tween~80 by orzl intubation twice daily
doring the ssuwe days of gestation in a volume equal to that raceived by the
highest dose level. -The study was done in three replicates (sub-groups

- A, B, C). The number of animsls par subgroup ranged from 10 to 12 for
the controls, from 11 to 14 for the low lavel, and 28 to 38 for rhe high

“"level. Control femsles in each group were pafr fed on a g/kg basis wich

the appropriate number of group-3 does from the corresponding subgroup

which congumed the least amouvnt of the diet on the preceding day (same day

of gestation). To gccomplish pair feeding, the control females in each

subgroup were inseminated 24 hours following irsemination of animals assigaed

the the corresponding high level gromp. Pair feeding begsn on day 6 and

continued until szerifice ar day 29. During rreatment, the snimale were

fasted 89 hours (1.5-2 hours preceding the first daily dose and ending

after complerion of the secound dose).

Resultg., Mortalicy race was slightly incressed zt both dose levels but

this wz2s not relaced o dose. Concenzisn rzzcs chowad a cose~-relatel de-
creas=. Both experirental groups gzized weishc during the pericd of traat-
ment wnile the controls actually lost weight. The pre—ctreatment food con-
sumption rates were similar for the control and treatmeant groups. Curing
trestoent, the treated groups consumed significancly more food thaa tha
controls. Following treatment, the controls consumed siightly more food
than during the treatment period, while the treated groups cousumecd slightiy
less, but still the treated groups consumed significantly wore rood than

. the controls. .

There appearcd to be a slight Increcse in pre-izplancacion loss ac
the high dosc level. Thers appeared to be z decrease in the mean number



of 1ive fctuses and an & o ypber of reso ce
at the high dose laevel. Staristics wers only dona on che combincd daca.
1f statistics werc done on the subgroups, significant effectz on these

parameters ms: Ee nota. There was no increase Lo the Dumber of does

with implantation scers, resorption sites, or dead fetuses.

Mean fetal weight was significantly increzsed at the low dose level
(0.75 g/kg) but was not affecred et the high level. : There sppesred to be no
effect on fecal length.

At the high dose level, there was an increase in the number of fetuses
with abpormglities and an increase in the nwober of litters affccred. No
abmormalities were observad in the control animsls (19 liccers). ae =~
the low doge level, 1 of 198 ferusas (24 licrers) showad gastroschiels
with associsted rovatiom of hindlimbs, zrogation of the eve, and oCher
agomalies. At the high dose level, 7 of 343 fecuses (6 lirters out of 45)
showed nejor and minor anomalies cousisting in part of: bl-clefred lip,
cleft palate, fused mandible, short waxillary bones, fusion and misalign-
ment of caudal vertebrae, reduced ossification of thoracie smd caudal
vertebrze and phalanges, hydrocephslus, missing vibs, and ectrodacryly.

"féublems. I. The exeer mecghnfsm of the pair-feeding schedule is not clear
2. Eighteen fetuses at the high level weve too small to be processed,
bence the evalugtion of these fetuses 1s not available,

Couclusion., There were delecerious effects ar the high dose level, 2.0
- - g/kg, but no affects at the low level, 0.75 g/kg. Rigorous pair feeding
vas cextginly & facror. .

2. E-B3. 5C-18862 Placebo: An evsiuation of embryotoxic snd termtogenic
potential of specilelly prepared velleted dier in the rabbit.
Searlas lLaboratories, October 1974.

- Procedure.” This study was doume to test the diet used in & previcus seg-
ment II rabbit study condocted at Saarle and Hazleton Laboratories. 4
commexcially evailable diet from the same manufacturar served 2z the con-
trol. Sixey New Zemland white ferale rabbits gonroxdimazelv 9 momthsg old
were given ona of the fnilewZag <iets: comzorci:i contrel (10 znimals),
Searie concrol (25 animels), and Hazleton concrol (25 animalsg). The
anioals had a zean body weight of 3.8 kg. Sesrle and Bazleton diets ware
offered ad libitum te the appropriate groups of animale from the mormicg
of gestation day & to the woraing of gestavionm day 1%. Commercizl diec
was giver prior to gnd mubsequenc to this pericd. The snimals wore sacrie
ficed near term (day 28} and the urerine centents examined. The diets
vere analyzed for moisture content, aflatoxins, serobic bacreria, yeasts,

and molds. .
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Resulrs. Hazleton and Scarle dicts showed less moisture due to additionmal
drying times these dicts had prier to the pellating process. There was
@lso an increase in the gmount of detectable yeasts and molds in che

. . Searle and lazleron dicts.

Maternal suyrvival, fertilicy, body weight, and food counsumpcilon were
compartable among the three groups. In fact, animals on Searle and lazle-
ton dlets gained slightly more weight rhan those on the cermercial control
diets. There wes a decrease in mean litter size betweesn the commcrcial
diat and borh the Scarle and Haxlcron comtrol diets, 82 well es an increase
in resorptioas. The authors of the report state that an unususlly large
lictter gize was found in the cotmercial control dier, and that the mean
litter gize in the special dilects is similar to that scen in historiecal
rabbit dgta. The ncmber of pregnanc females wirh resorprion gites aud
the mssn nunbar of resorptien gites per litter were incrcssed in the spe-
efal diat groups. Weight snd crowo-~rwmp lengths in both sexes for beth
spacial diets were increased over the commerciel countrol dist. :

# Two gross aboormzlities zgpeared in the Hezleron diet zoimale, ove
.exencaphaiy apnd one cleft palare. No gross abnormalfties were noted in
the other two diets. One minor gross malfermotion was noted in acach of
the commercisl coutroli oand faarle concroel diefs; 00 aloor meilolwduivuy
were noted in the Hazleton control diet. The total incidence of fetuses
witk major malformations observed during externzl, soft-rissue, and
steletal axranmipation was: 0 of 64 fetuses in the commercial control diet
(7 litters), 2 of 120 feruses in the Sesrle control dict (2 of 19 litters),
&nd 12 of 15] feruges in the Bazleron control dier (5 of 20 litters).
Soft-tissue gxamination revesled n¢ additicnzl fertuses with winor malfor-
mations. The incidence of fatuses with mirer malformations detected
during skelerzl examinztion sra: 0 of 34 fetuses in the comercizl con-
trol diet (7 litters), 4 of 62 feruses in the Searle control dist (3 of
19 litters), and 6.of 75 fetuses in the Hazleron contrel diet (& of 20

. litters).

was one fetus uith a short tall. In the Searla control dicc. chere ﬁare
two fetunges with bilateral folding of the reting, 4 fetuses with fused

4th and Sch steruchbraze, and one fetus wirk bilareral floxure of the fore—

and nind~limbg, 12 the =gzieten coonTyol Clcz, Ttz skelotz. anozaliies

seen were fused sternebrac (5) and poorly ossified skull bones (1). Otker anoms
seen in the Bazleton animals were bilateral folding of tha retina (7), perfo-
ration of the interventricular septum (1), agenesis of the kidnev and
~ureter (1), hydrocephalus (3), zud cleftr pelata (1).

Proﬁlams. 1. The age of the dists is unknown.
2. The exact treatmeut of the diecs at the two lshoratories i imknowmn.
3. There was & small nusber of control animslsg.

Conclusion. There wus a nigher number of abnormalitics oroduced with the
Searle and Hazleton diets than chere was with the commercial control diet.
Tha greatest oumber ol abuermaliciecs was produced wich the Hazleton diec.
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E-89. SC~18862: An cvaluatiom of embryotoxic and teratogenic potencial
in cthce mouse. Sesrle Laboratories, July 1975.

) Proccdufe.' A Segmgnt—II study was done on diecary aspartime using Charles

4.

-

River CD-1 slbino mice 65-75 days old. Thirty-six females were sassigned

to cach of 4 groups with an intended daily dose level of 0, 1.0, 2.0, or
4.0 g/kg, but the animals sctuslly received spproximately 40 mors than
the Inrtended dose (l.4, 2.7, and 5.7 g/kg, respectively). The compound
was given on days 6-15 of gestatiom. The animals were sacrificed on day 18.

" Results. All females survived to day 18. There was a slight decrease in
. conception rate at the 4.0 g/kg level, byt this was not gignificant. Thera

was no compound-related sffect on food consumption. Thare was no effect
on the number of totally resorbed litvers, megn litter size, number of
resor?:iou gites per litter, megn fertal body weight, or mean fetal length.

Tha incidence of major p2lformations was the following: 1 of 250

' fetuses in the conrral group (1 of 25 lirters), O of 251 fatuses of the low
dose group (24 litrers), 1 of 261 fatuses of the mediuvm dose group (1 of

25 litters), and O of 204 fetuses of the high dose group (20 litters).

The econtrol ferug with sbunormaiities had s bypoplastie 4th thoraele
vertebral centrum. The fetus from the medium dose group had ezencephaly,

- claft pslate, and bilaterzlly open eves. Skeletal varients were noted,

but there was no scatiscicaliy significanr difference which could be re—

~ lated ro dosage.

~Conclusion. Mo compound~related teratogenic effects were detected in mice

at doge levels uwp to 4.0 g/kg.

' E~§0. SC~18852: An evalvarion of embryotoxic snd tarntbgenic potential in

the rabbit. Searie Laboratories, July 1975.

"Procadure. Wew Zealahd vhicte femgzle rabbits spproximately 8 months of

age ware randomly distribured among the followlng grouwps: 0, 0.5, 1.0,
or 2.0 g/kg sspartame, or 0.82 g/kg L-phenylalanine (L-phen), or 1.10
g/kg L-aspartic scid (L-aep). The cowmpound a2nd/or vehicle was intubared
twice per day in 2 doses, separated by st least 3 hours, on days 6-18 of
gestation. "The coopounds were suspenced in a solutionm of 0.3% carboxy~
methyli cellulose and 1% Tween-80. L-phen and L-gsp, dietary amino acids,
are the principal constitvents of aspartame. Food consumption was recorded
daily during gestation. Body welghts were recordad on days 0, 3, 6, 10,
13, 15, 18, 22, and 28. Cessrean sections were done on day 28, &nd

- standard teratological cbservations wera made, Approximately 30 rabbits

per dose wers usaed.

Resulcs. Survival rate of the dams was 2ot affccted by aspartame or the

i diutary amino acids, Conception ra2ce was slighrly deecrcased at che high
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dose level, and the proporticn of pregnancies which terminated in abortion
was significantly greater chso the contrel group. From day 13 to dey 283,
the average body weight of the females given tha high dose level was sig=
nificanzly 1css than the weight of rhe controls.

Hhan tood consurption for comtrol, 0.5, and 1.0 g/kg aspartame decreased
to 75-90% of the deily pratrestment vaiues. Dafly food consumption in
the high dose group decreased to 25-35Z of pracreacment values and was
significancly less than the contrel values. After treatment, i.e., by day
22 of gescation, food counsumption in the high dose group was back to
normgl. Food comsumprion im the L-phen femmles decreased te 50-60% of
the pretreatrent cesn and sigoificantly less than the control snimals on
‘each day of trearcent. Food consumprion returned to normal om day 20.

A ggg;g.gg in the pumber of litters haviog completely viable fatuses
wag poted at the bhigh level asgartamg and with L-ohen. The number of
licters cowmpletaely resorbed and the nuwmber of resorption sites per litrer

were incrassed at che bigh dose level of agpartszme. Mean litrer size

wvas not affected by asparteme dossge. Fetal body welght and erown-rump
_ lengths were significantly decreased in both sexss at 2.0 g/kg asparcame
and L-phen.

The pumber of litters coutx%gggg puns witk grossly visible abmormali=-
ties was increased in the 2.0 g/kg aspavtsme and L-phen groups. Clefp
alate appesred to ba 8 fcsntly incresged sr rhe high dose level of
agpartsme. There was & significant Incresse in the gumber of rabbits
with an extra pair of ribs, as well 2s & significanc decrsase in osgifi-
- cation of the second sternebral center, increased absence of the 6ch
sternebral center, inocregse Iin unossified metecarpals, amd an incresse in
unossified tarsais.

Conclusion. There wera deleterious affects at the high dose lavel of
aspartame, 2.0 g/kg, in rabbits. Dosage up to 1.0 g/kg/day did uot ap~
pesr to affect pregunant rabbits.

Genaral conclusions. 1. Aspartame appesred to be non~terztogenic in the
mouse feeding study =t dose levels of 1.4, 2.7, and 5.7 g/xg.

2. In both rabbit srudies, aogpartane zppesred o cause birth defects at
the high lgvel (2 g?kz5.

3. In the comparison of diers used in rabbit studies ac Searle and Hazle—

ton, oore abnormalities were seen in the gpecisi dietsg tham in the control

diets but thc treatment snd the age of the diets are not given.


























MASTER FILE
ENTRY

E-11

E-12

E-15

TITLE/AUTHORS

Two Generation Reproduction
Study Rats P-T B6&7H71
Aulhor: llazelton Laboratories

SC-18862: Mutagenic Study in Rats
P-T 86911 70 Final Report
RAuthor: Hazelton Laboratories

SC-19192: Segment ITII Perinatal
Weaning Study in the Rat

P-T 10111172 Final Report

Author: Hazleton Laboratories

SC-18862: Behavioral Effects of
chronlc Feeding of L-phenylalanine
and SC-18862 to Weaning Rats
Biology Document Ho. 793

Author: W.J. Potts

5C-18862:
Volume I Parts I-XIV
Author: Dr. R.E. Ranney, et al,

Sweetening Agent Bibllography
5C-18862: The Metabolism of

Aspartame Volume II Parts XV - XIX
Author: Dr. R.E. Ranney, et al

Metabolism of Aspartame-

ARBSTRACT/REASON FOR STUDY

DATE Sl
TO U.S
To evaluate and characterize effects 10/
of 5C-18862 on the reproductive per-—
formance of albino rats. Dietary
administration carried on through 2
parental generations and two one-
litter filial generations.
The purpose of this study was to 1o/

determine the potential mutagenlic effect
of test material SC-18862 on the bone
marrow and spermatogonial cells of the
rat.

This study was conducted to evaluate the 107
potentlal effects of SC-19192 on the
perinatal and postnatal phases of the
reproductive process in albino rats,

with emphasis on evaluation of part-
urition, neonatal viability, and growth

of the newborn.

In an effort to compare APM with 10/
phenylalanine, and employing 5%
L-phenylalanine diet in rats as the

model, a 13 week experiment was conducted
in weaning rats. In this behavioral
toxicity study, dose levels of APM were
chosen 80 as Lo provide an amount of
phenylalanine equivalent to 2.5% and 5.0%
in the diet.

Studies of the pharmacokinetics and 16/
metabolism of SC-18862 have been carried
out in rats, mice, dogs, rabbits, rhesus
monkeys and man.

10/]

See E<15 11/3



MASTER FILE
ENTRY

E-5

n-10

TITLE/AUT!HORS

Evaluation of Embryotoxic and
Teratogenic Potential in the Rat
P-T 851570

Authors: R.E. Schroeder and

R.G. McConnell
SC-19192: Two Week Oral Toxicity
Study in the Mouse P-T BB5570
Authors: K.S. Rao, T.B. Martinez,
R.D. llemm and R.G. McConnell
SC~19192: Two Week Oral Toxicity
Study in the Rat. P-T8B4S70
Authors: K.S. Rao, J. Mauroc and

R.G. McConnell

SC-19192: Five Week Oral Toxicity
Study in the Rat P-T972571
Authors: X.S. Rao, €. Staunton,

R.G. McConnell

Toxicological Evaluation in the
Neonatal Rat P-T 893171
flazelton Laboratories Report

Toxicological Evaluation of S5C-18862:To evaluate effects of SC-18862 to the

fvaluation of Reproductive Perfor-
mance P-T 857570

Authors: R.E. Schroeder, K.S. Rao,
and R.G. McConnell

ABSTRACT/RERSON FOR STUDY DATE

TO U.

Evaluate embryotoxic and/or 8/
teratogenic potential of 5C-18862

when administered orally in the

diet to the albino rat. This study

design is commonly referred to as

Segment II of the Teratology-Repro-
duction profile.

The finished product of SC-18862 8/
may contain 0-1% of a degradation

product, 5C-19192. Preclinical

testing of SC-19192 for its potential
toxicity was performed.

Same as above. 8/1

SC-19192 administered to young 8/1
albino rats of both sexes for five
consecutive weeks to evaluate safety

of multiples of the model estimated

daily human dosage and to induce and
define adverse effects as might occur

only at prodigous multiples of such
dosages.

To evaluate and characterize the effectsl(/
of 5C-18862 on hematological and
biochemical parameters and on tissues of
rats one through 21 days.

10/1
male and female albino rat prior to

mating and to the pregnant female
during the entire period of gestation
and lactation. {Segment I teratology)



MASTER FILE
ENTRY

I-p

E-4

TITLE/AUTHORS

Analytical Data and Specifications
of Food Grade Aspartame

Authors: Dr. E. Lau, Dr. G. Anthony

J. Damascus, B. Smith

Analytical Methods for Aspartame and

DKP in Processed Food

A Sweetening Agent Pharmacological
Studies
Author: Donald L. Cock, Ph.D

SC~-18862: Four Week Oral Toler-

ance 3tudy in the Mouse P-T

No. B15569

Authors: K.S. Rao, T.B. Martinez
and R.G. McConnell

SC-18862: PFour Week Oral Toler-

ance Study in the Rat P-T 814569

Authors: K.S. Rao, T.DB. Martinez
and R.G. McConnell

SC-18862: HNine Week Oral Toxicity
Study in the Rat.

ARuthors: R.D. llemm, K.S. Rao,
T.B. Martinez, D.W. Calhoun and
J.E. Mayer

P-TH47570

ABSTRACT/REASON FQR STUDY

Analytical data of aspartame,
specifications for food grade
aspartame and its directions for
testing

Document in General Foods
Master File # 135

SC-18862 was subijected to a
wide variety of pharmacological
tests in order to delineate any
possible adverse effects of the
compound on the gastrointestinal
system, cardiovascular system or
central nervous system

SC-18862 was administered orally in
the diet to 8 week old mice of both
sexes for four consecutive weeks to
establish a desirable dose range and
maximum tolerated dose for subsequent
toxicity studies of longer duration

DATE
TO U.:

11

1/

8/

8/1

5C-18862 was administered orally in the 8/1
diet to 8 week old albino rats of both

sexes for four consecutive weeks to
eatablish a desirable dose range and
maximum tolerated dose for subsequent
toxicity studies of longer @8uration.

"To establish a desirable dose range

8/1,

for subsequent behavioral and toxicity

studies of longer duration, and to
provide preliminary information on
the effects of 5% L-phenylalanine or
9% SC-18862 diet on body weight gain,
food intake and physical examination,
clinical laboratory and postmortem
findings after nine weeks of compound
administration.



