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Abstract

Aspartame as a synthetic sweetener is a dipeptide composed of aspartic acid and
phenylalanine. It is 180 -200 times more sweetener than sucrose, which is made by
two enzymatic and non-enzymatic methods and was first discovered randomly in
1965. The high sweetening power and low calorie of aspartame was prompted food
industry that it used as a good alternative compared to sugar in sweet foods such as
all types of beverages and sweets for people with diseases that associated with
glucose homeostasis.

In several years ago, some studies have shown that aspartame has been considered
as a reason for induction of oxidative stress, metabolic syndrome, nervous system
diseases, modifier of gastrointestinal microflora, and complications that related to
these and even cancer. While, in the other studies, aspartame is still considered as a
safe compound and an alternative compared to sugar for prevention of diseases
such as obesity, diabetes and weight loss.

Despite of contradictory studies, food safety organizations such as the FDA, the
FAO, and the EFSA, are still authorizing daily use of aspartame at an acceptable
daily intake (DAI) for all individuals with the exception of people with
phenylctonuria disease.

Conflicts of interest: None
Funding: None

Keywords
Aspartame,
Synthetic sweetener,

Diseases

Received: 11/05/2019
Accepted: 13/08/2019

Cite this article as:

Jahanbani A, Sajjadi Dezfouli SM. Review of artificial aspartame sweetener. Razi J Med Sci. 2019;26(7):33-56.

*This work is published under CC BY-NC-SA 3.0 licence.

34


https://orcid.org/0000-0003-3317-6558
https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

http://rjms.iums.ac.ir

WA e &V o5le Y5 o555 15l ioSalsju ogle alan

ST § P By oF oy 0

;“‘

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

g 3 Ao ]
it 2
a0 V0 slos ool ool vl codl> e egiae 0diS it S pb b L]

O Sl Gl S 9 PH = VI 5 00,5 il
pHi = O/Y ;5 501,56l 45,0 YO sles o o1 jo
4 el s b5 (el Ll G xSTlg 5! pH L)
2 estbed Gl Ll b 5 oLl (S 5 b
ol 8wl col uly s j8 g ol sl D>
=l o el jo ol (st clBl> e S
9 39-biss S pR9AS 55 g Sl aiile la ST 5o
2 pb Ll 51V g)) 00,5 cad > Mae lapyey, 5o
——S ;5 9 Aspartylphenylalanine b, ;4 o>
3 45 09d oo (3ine Diketopiperazine ob 4 5,50
b e bS] (Sa S b e B Ao
3 9099 @holb e el Gl il sS 6o
sboaJsbo Lide b 55095 sloml o Wl o0 i 23
33,5 (Lagyg g 00 audis (sl Johe) Cormg yi]
(M
ol sl el Sl Sas lpl ) 6l L]
€SS IS 5o ol ] Jolono 5 sl
59,5 alsl ol 4y «Fe e JoSIS sl L ol jon 4
D0 (65,1085 SYsb Do Gl pH =Y o) Jolxo
S5 e pslma o s e 51 ol L]
G 10a S Lyl iy i oboul (gl ol w4 e
PH a0l (3Lt slos 5o (ol Pl 5o Jglone ol L]
e bl ot ol s 0, S pal, 3L O LS F
s azg bgw walss ole A Sl iy 4y oLl e
a2 YU Oyl a0 50 el lwl 4SS
o 45 i Slya g 5 1§ e 9,5 e
L g ogs oo oolaiwl YU &l > 5l Ll gy a1 )3
Dged ookl o 5 o ol 1) olde ool ol sl oo
1YL &l il om (5855 e sl Lo ol
gl sl b 5 3y an T 5l am 4l S oo
Al 4y 0,5 wdlal olic olge 4y 1) ob Ll le5 o
oo S35 YL sles yo ol Ll a o
551 s o)Ll g oo O3 €'y 2
a2 o 05 58 95 Djglme yo (Vs (S

WA g &V oylas Y% 0y05 15l uSﬁ.IH ogle alan

T st ol ole ol b lysonss S
Jcads 0 aues ol cwl <l )
aslo ¥l s g b lw! acsloul g0 oS5
Csl (CI4HI8N205) o] JsSg0 Jgo,8 tlalonds
e YAF/N Y g/mol b ol 55 o] (Joge oy
3S)-3-amino-4-[[(2S)-1-methoxy-1-0x0-3-
phenylpropan-2-yl[amino]-4-oxobutanoic acid
Qb o a6 Lw! TUPAC Name L ol o
ol 1y plslel J5Sse aloart JLsle VS
(V) aeo

ol 9 (S 38 (ple>
O3 5 Sy s wdalzr (g S350 S £ L]
7R (P W g 03g 59,5l plp Yee BVAS
5 Sl (5318 050 03B ¢ caias oS s
33,5 o0 ymme jltel Sy pl Ll (6l g5050
Al a1 ST €l Sliga 4w e lgie
S8 pabs Lol el 35,0 ab w4 s (golasl
les oo dgame |y )1 51 olaa! (punly Sligas dl
onl ol o8 il a0 YEFIO b Lwl Ggd sleo
jujAQJ}_LZAﬁOHLSAJ?u‘)Q le?‘)d‘goét.o
wol jo ol cels e atdl S o sl K5

(V) Ukl olowss loil =Y S

http://rjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

FAO aiwS alox 5l 50 Madloys g (o slolesles
Lwg Lygyl auols! mlaw jo 3 JECFA) // WHO
I8 650 g (i 350 1S Slge (sele aeS
/ EC YO/IAY Joalljgiws lowg ol lwl.c8 )8
5 ooliiwl (gl LooniaS e o o)l 0 gl Lol
5 S35 eoe VAAY 395 Te ) jo (2lde ol
(V=) Gl BIST T oog38l oS 45w oMl jlono

ADI:) alyg, Jeud JB G pas l5e YAAL Jlu o
HU oLl g1y a6 L] (Acceptable Daily Intake
Joint Expert Committee on Food Additives lawgs
L =) o 0j9 p 595 2 5 e ¥+ JECFA)
Sace (plius 3 edel 55, 50 ((oou)y wldsh (bsd 7
Al 9y50 Glizes VVE Sl 50 65550 BT 50
o sl a8 Lo 00 jlaie U FDA Ll .85 |8
O5=ST ol 03, S a0l 1) o (3 25 0kS
2L obe )eaS A0 5l i yo ekl Sl sl
FB OB pan o bl flaie b olael an 285 s
Ao Yoo ) Jlw ag g8 ole yo .l jlxe cailyy, Joud
65— oS iils sl Eric Walters slga—ion
gt L 8,5 o sl JorSlo ol ol IS,
ol g Al axwgs Gl j9iS o Sl W) Gl
L olojon Lojyds a5 cubs (s lom 4 b e
oS s (3l el Bl Ll (B yee 5 S
Foee 3l i) 6ol (2 Slge 4l )s (ogras
Lgsl oaae a5 ol colaiul ((pla—s ools g5
5 Leogeesl doalig lyil wiile (n el gl Sy
Slgs ¢ pualal s glail aiile olie OV game Ko
9 lopb lacwle glesl o Sis J olae
(V5 5Y) aiily o 0,

s ol ] a8 LT 5l s 555 a5 aisS lan
=S b Gl o L g el b YL Ol >
Oy ()l ST ez [ YL Ol > lgs o
ol 3 slo s g b Jogi yo Gl o p LS
ol wlads b oS olae slge soSady sbbes b
288 e S sl ki ol 1y o]
3 6ok 250 5] Cawdy (6 ks dgus ] 5l eolal b
Oly—ie 4y oLl 5l 5 (g5lgls lacs
slog o Logas wes OV g ame ;0 00l
L ol bl oS o solainl 60 s S & Jlab!

http://rjms.iums.ac.ir

A

Mo g Ll Loyle

ey Jyloma PH Ly (5l5 3 ool e 45 03,5 o
5500) (LSS (590 sl o a5 glaseS s cole
pH=V & ceipH =¥ ;5 Joloe ol Ll «(Lux
ol crlpbn o)l i Bl pais
O 0 aSols K Jal, b aead J> b Ll
MU 9 0980 65081k 05 oo 1B colial 500
Jbe Glgie el Lo 9 pH ol adsl 92516 as
sl ULl (gl ogue 5l @5 e pH
4525 Sy g Sl dmie (i &S o ol @
5 00le (mal 51 Olgise S g0 WS Sl |y £ L]
oelgaliail way gLl 5l )5 50 0,8 ealitul (s
e ol 45 1S o odgi (65,0 6L F o as
(@ 5F) el 55 55 5 5kS VY L,
azy )b
aile hie mlio ;o ab )l Lol esliz
Yool VAe a5 ol (o580 oy s S ol L]
prS 2 )l (SaiSin et Sja B 5,500
SALSLS ¥R So 05 o 5 s JSSLS ¥ b o]
oab 008 a8 Lloul 5l Ll oS o adsi (g5,
St sl Yo LA Jilao o)Ll (50
ot el 1 03l lin ey ol S5
s ol 4 5 G5 51 a8 T 0) g aalys e
a2 a3 ls (Sl s 65 SO L annlie o
Lo VA0 s o b, Lsl iS5l sy alausly
3l &e o 4y Jim Schlatter pb 4 oIS ol losens
Pl 85 518 Jliiul 5 )50 2l3é glio g
Jim a5 Slej.od ais Bolai MalS &jg0 4
g odze v Hleys glp o2l JLis 4 Schlatter
spbie cpl oS Gails cobe Jole 5l (S0 ps
SRS Axghe (Solai Ojgo 4 g 005 ()b
s YU ey SOLS s yad oS oS
glieo 5 pbsll 5l osliul gl (MA) 4l om0
LS ol oayls 5 138 ool lawgs VAVE Lo jo laé
o dz>g b o ol Uael susxie LI 4o (FDA)
gy 0ads plowl Lol (g5, 2 45 g0z Slidow
DAY DAY ela Jlos 45 i 5 4y Ll (i FDA
Ol g 018 18 6,55k 9550 1) 955 adgl 5a7e 12958
Slaxde SO L (oogee 0diiS (p el SG Gloie 4,
S0 5l ol gy pb,Lwl sl 5,5 @l

WAA en &V o5l YF o555 15jl) 15Saisja ogle alan


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

Pyl o giumn oS by (Sy9pe

LCO,tBu o
|
,[ MG ‘U’L“oua NaHCOy
Bcn:.N- perle) + i ——,
v f o ball-milling
Or.f’ "0 I j 1h, 30Hz
e 7%
1d 26
CO.-JBUO COH o
Boc n J’L H A
ﬂ ~ “oMe __HCOI98S  HOIHNT YT T OMe
4] m\_,"‘-t] na solvent o] i
| |4
g quiant *

o

e oy

39 NaCO;_ HN™ " "OMe

pHED o~

&

4% i
ASDartam
(precipitate)

(OF) el 55 oz

e bey — Y S

COM Py
: ' CO,Me N _~__CO;
ZN/\/C()zH thermolﬁm + : j'/\/
H pH=7 NH3 MeOC O
Z-L-Asp ' o
+ complete regio- and 1. HCI
CO,Me stereoselectivity 2. Hz or HCO,NH,
©/\( Pd/C, MeOH
NH
2 H NH,
DL-PheOMe CO;Me N_ _~_ _COH
—— @/\-/ @/\/ Y\/
NH;CI- * é. O
. MeO” YO
Aspartame

() pbylwsl Mg w3l gy =T SIS

M) sl S w3l e 0 Shee
3y 039 Lanslisg e ass 5l (2 sedgs i o351
z!pe—ul Bacillus  thermoproteolyticus s 2S\
3,15 (508 S 0,15 4 w5l (ol pedle 04 o
)l ol b S edg eyl ol 4y S0 gy 5]
Microccus caseolyticus s, 31 a5 Rulactine
Sy o o3liiwl a5 Lewl adgs 10 55 Wl o Sy
o 4 Oy ydgo i 4 S |, "Rulactine” s 5l
L)l i g g sile eolel oo olaas alS
Sas cuol 6,50 pupl PST-01 351 .() S o
3 9zl oo Zeway Pseudomonas aeruginosa s ;S\
O 0) 08 a1y bl (6 3V Loy L il e
PT-121 o as (5,500 aslin 02351 (slasdllas jo

yv

WWAA o &V oyl (Y7 690 sils |_.,5.|.'|'.IH ogle alan

Nutrasweet a_Lo> 5| ol ato 5,25 sl apl
S5l 3s29 5L o Goldswite ¢ Equal (Canderel

T i

o3l 5 (o3 ) alond (29) 99 41 ol k]
55 ol 9y 3 (V¥ sle JS2)00 5 oo 055
N-(benzyloxycarbonyl)-L-aspartic acid <5 ;5
L-) L-phenylalanine methyl ester 4 (Z-L-Asp)
2 Oty msl lagi oole g (lgie 4 (PM
J05 Z-AMP g5 51 ol Ll @ 00l aseien byl
Fo o sles gpH = £10 ,0 (ou ] (2Sly cpl 30,5 o
2-N-morpholino  ,8L o ol , 5 Sl a_> o

MES/NaOH 3L 4 a5 ethanesulfonic acid
Bl S pedS IS 50> 058 oo plonil il B yae

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

Sl Gl 3l 2t bagygane 5o ol ko] e olis
U515 5 sole ml ol )] STy G o 5l dms
Yool 45 gl o bl il Lags b )lsS olSiums
093 005l aial glranwl 4 il so s gouS
el ien Jsiia JSI 5 (0¥ e 5 St ol
O0) (F J2) 00,5 oo
Somiie VAAS L o il Ses 5 Nelia A ai
050,855y ksl 0uisS” g 000 (slage 51
Lo o 45 ool L] 5l ao o FF alllae ol 3l
ol g 99,5 o0 g 009, (Ao
~ oS w5l awgi a0 Ve g A Sl il
O3l ll 0 3T bags 00,0 VY lasty !
o] by 55 ao,0 0 9 Zn7T 4l atuly jlaas

Mo g Ll Loyle

Lo S5s ol Bl 5l w3l onl sl 0as (3155
o wl 6.5 18 sy oyl calls PST-01 o
¢ Gl PT-01 4 a5 Sl PT-121 ;o ail
ol PH aials 5 cllad 5 oS e (g
o=l adly o g cnl puiil 9o (nl sl calil Koo
(V) ail o PT-01 assly oy S o35
2 Laly s Gl olm ol s 4
ol ilizee mls il oo (o1 (35, @ L]
3 ol en ¢ Furukawaa S JUie gl .(V)) oS
Slae s s sLaJslons 3l oolira LYY L
Los ety sl byl 5y ateal (slaawl adgl P>
o2 iz glaclale 5l eolat wl e iman
Sy (Grimo 3dsi S e @S Oyl

Jmae ol ez 95800 a3 N jlay gie]
Ol 033, (bl sla Jobow Sy Jise @
J8 bkl aS o ls 0gzg 5 Sl () aldl aiiis
Ol 0 593, 5 039, (bbe Jobo iz s e
S g olallas 5y .(0Y) 55 o) silia b sl
98 4 S5 035, 0 plilwl a8 &5 ol T |
oI - ol a0 5 Joilse 25
slajlioal bhwg Joe ol 457055 (o0 550
5 dmol> 063 e 5 91 (o0 e (LSS
399 §9-20 Ngd oo 039) (bole Joho Lo Jgilie
plw Cdz aile 00y, Jolow &l 4 acin 60 opl
sl 3 dul S8 slansin Sl L oy 60
Loyl alawly 4 ity a g o0 bl
DS w3l Lagi a8 g (i Al gie]
R Sy il J21s o a5 plid jlaity ewsh

H,

) 2ol

Sl Soe 355 00 W5 (5 ol 4 a5 ol Ls]
prb 100 py8 s a5 WL B L5 0 50930 65 5
SLeigy o 50 (ielse s w3l S )l Gy
O pyd ol ymir wdyi vl SaS @ ooy
ST 25 4 Jate S35 05,5 O p 8 50 o
Sl i) Cyoal 03,5 L b5 ] —L aaal o
50 Lol cams oyl e igw cy¥T b - ae]
55 bkl ol sl iy JouS'52)5 09,5 B g3
OF) &S oo &5 1 Sigmy

PG )b a1l

lide Slsw glados o oLl sl
S (2o G9) ) S5 g alox
o 9 el g (g Bl slasly (Sos
C s 3 o138 VA a2 ol a8 )5 )8

_— 4“
H=-C=C=h=CH=1
T i i CHy
fl‘H; H r‘L~1
E.
0o O
—
H (0]
,N-f‘H‘&G /N—I:de
H T an 0 CHyOH
CHy Ch
| L,
C Y
Ho' Yo &
Aspartic Acid Phenylalanine Methanol

(V) L5155 ol 3 pb sl s 4 J) Juols slgo —F JSC5

YA

http://rjms.iums.ac.ir

WAA en &V o5l YF o555 15jl) 15Saisja ogle alan


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

Pyl o giumn oS by (Sy9pe

Intestinal Lumen

Mucosal Cell Portal Blood

ASP-PHE —1
+
74 Methanol _

- ASP-PHE +

/

OR /
Aspartame —
\ -
\ Methanol ~
\ +
Aspartate —
+
Phenylalanine —

———> Phenylalanine

" Methanol —————————

Aspartate —+—  Aspartate

Phenylalanine +—— Phenylalanine

Methanol

Aspartate

+—> Aspartate

—> Phenylalanine

(V+) So68 039 3 pb)lbusl G (g9o0 —0 JSUd

(VF) Cilisen e Slge 5l ol oo yolie =) Jgus

Methanol content of various natural products and
aspartame-containing beverages

Product

Methanol concentration (mg/L)

Tomato juice

Crape juice

White wines

Red wines

Brandy

Soft drink (aspartame)

180-218
12-680
20-36
99-271

181-2425

55

o=l e sl ooyt o MeLS ) gl Jlade oyl
I & s Ko ST (2 000,555 Jasllyis
o5 1S oolitl o )lowsl el 05 e 3l0 i
& WS (0 355 9> Sl Oy Sl o5 e FIF
V) Coogomne @ jo 0 sl Jsilie (e Sl L
Oeop 30 ol L sedle o ls dl ol Lo (p,5
So a8 Jelin i sl oals (S8 ol g
Lo 9 ogee (uiSy Bpas 51,0 (2lg)l $9ees
Sl p S e Voo wilay oo 395 o 4 59, ST 0
Gyl ot sl e JS) ity o 45
b8 £ Jolao) ol ol Lol 5Loe a5, e
(O J992) (o) wlivgs

ol oaid Bl 9> (seses Gl 50 Rl k]
o ekl ol Sl plie 457 Gloj o (s>
pae ool jegdle ol ouls e Slye> Djge
5 8 slaJaddS g pladl 1o o oLl 90
(V7)) canl ool cpl (6,550 a0l

Sy 0, S oyl 5Y4YF JL_w o Ranney
YL G5 g G358 50 Syl mancdsilis
P et Somles e @) Sl Wb (55900 Shoe

WAA o oV ol Y% 0,5 15l) 1xSusjs ogle alan

¥4

Sy Be g Fr dgam i 4 plaS e Y Jub
O IS 50 (V1) axes o i 1) pb,lew] JoSUge
] 00 oa.’x.w.c r‘:lJ)Lu..:T 6‘?‘ ud.‘> uLJS
Slosbo 55 sl sy, 51 Jool> Jstis
A 09,9 3l a9 90,5 o o5dgilis 005, bl
boles g ol 05 50 0l (5 ol (55 L
rrodls &y oS 50 5 3l panes JSU T e
53 5 3laeaSTn VB pitacss 5U59 0000 JSII oo 331
prd o)ls il wpaillp b Jol> Jsibie Joos
Sl 4 39 03 a2allp 3 o 5 basgs ssal]
Sgd SaS a5 Sn,8 dsl Wigds o0 ploxl 0L
(YY) 93,5 o Js05 Coz g o ass (Vit Bo) ol
sy et g5 0l o)l 8 S B anl 5l (s lade
5 5l ao o Ve Jglone (YY) 05,5 o ado baalS
Jusas 1y pb Ll g0 5l ol> &Y g ame
ol 00 Ul o)Ll (51 E95T oS ] &) a>g5

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

ol Lial3El ol Lol sl o ial38l sl S5 L]
A% 5l an Logas Sglize Slos sla e o 5 b
Pl ol 5005 0 5L 0g3 Jboy mlaw & el
TR 3185 o 51 Syl

Oe—xad o (Finkelstein, 1988) a_slllas ,o 4]l
8 ya0 5| ox (Schain Ker and Olney, 1974) axlas
£ V) Vs Dae slp apl S Ll VLl
VS an o 039 9k o Gl 4 Sl ol
i s oamlie wgaVbgran Slagls a bse 1o (ole
ol alisy Brae e 5l i Jlows polie (nl
Slallas jo el Jogome 2138 0, 50 diol el
2 Skl ol j polde B pae jlae Sl
bositins a5 ol 53 LB 3 lse 5355 )0 5 sl
Sl 818 L) 5o sl e 4y
] Jyare il js (YA-Y+) el 155
335 (oo oo SLlglliST o 5L ) Gl (B e
YY)

NCYRE

529 3l an & Sl (6,503 Al (YT b
S5 039) (bbre Jolo b (25,155 alglyo ol L]
il ol SO VIS 098 o0 95 Ol 0l
g ol s a8 i a5 0Bl (692
Syl 5l YT s gl o apogi ailiy, B pa
s &l 4l oy S e V5 L VE o WHO 5 FAO
DBbies 59y 5o Ml el 90 S 03y eSS 9kS
Y L5055 10 5 oy oo FF JUabl o laio ool
# J5=2) Joows ol G man o sl 05 (e

39) 00 pS ke P BVO e anel wl cnl 6l

Requirement | [ safe Upper Limit |

4
N 7
0/
: i
S

b :

Risk of Toxicity

Response

-Amino Acid -Amino Acid

Balance and Oxidation
Retention

Mo g Ll Loyle

58S L8 ol actdl) (sl S5l (YL 90 @ oljg
oli8l Gle gl 09 colas 13 e o ]y i
Ol 95 5l v S kol sl (ol o
ol el 5 0555 Lo bge 5o pbyk] 5l sl
anel a5 0,5 B)IF iz o2 0,8 315 1) ke
aslodg ymame o118l g Il (505 gl dsllas 050
58 bk e gilie 920 4 S5 (s

(VP) 050 caws 4 iyl Sllg> slo Jo

Syl | S

aio] ol S OBl L S5 L] sl

ol s QU 055 o a5 wilioe (5952 58
bl a5l ol S5 el ol (YY) o)l
Olyee 03,5 g0 0 3y Sl (5 ol (95 alowg @
3 eSS FI0 Ye -0 Jlw o Institute of Medicine
K—i&-‘)l—‘-—ﬁd‘i aS el u"‘)" slaze! .l oulls Aoyl 39,
s @l Syl 5l aS gl Sl
—=> (Tolerable upper intake level) Joxs LB
(YN sl ouis ;n_:).x.: Jg_.»‘ s_ia.:)L_wT 6‘)_:
oS dwo VY 8 as > Institute of Medicine
FhEely oo 03 55k e il e L]
3y 3 FDA g FAO lawgs olael opl .l anuils
Sl aldsi g e 5l ply jlade 90 j0 aiies Jo3
Oy e 1 aST (S bl il (e ol Lno]

Toxic Intake | —

Potential for
o Increasing Rate of Toxicity HIGH
‘G Excretion by Secondary s 10
g Pathways YMpLoms
=] >
£ Increasing Rate of o ‘5
ES Accumulation of AA and Oxidation =
< ] Metabolites Achieves ’2
[=1] Moo ] (|
£= Safe Upper Limit |__ el %
® P, ke st i e |
. a
g AA Excretion Pathways Increasing ]
[ Adequate to Metabolize Oxidation to [
c Excess Excess Intake
Reaui
q )
Excretion of AA and Oxidation Low Low
Metabolites Low and
Constant

(\‘~)Q-| Shaw Jles! sl yiSTy o MI sl sl dl > calisee olaw -5 Js.w

http://rjms.iums.ac.ir

WAA en &V o5l YF o555 15jl) 15Saisja ogle alan


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

fb)lmj (S Huan oS u’)w’ 2 Er9”°

YL el bgi (gire MeanS 52,5 Dlgg ey 02351
L (YATY) ¥ et & iy (sl rmmilig
€= 5l Solom 16,9955 i 6 slom £95 4 4z g
Ao, Vo dgas a5 Cawl LS 90,00 g 9 00060
) Seley Wi 785 Solew €55l 5l bl
LaSol,y VT aelonwl o5 polie b olae
092 d..(b‘jpu
(PKU) Ly SeedlS” (5,539 Jod 99 5 s 5bo S
Mie g9 =l 4o lhlaws doyo A 350 a5 wlil
AL e g aseid law Lol ey s

(Y)
anpelomsl 4 o0 4 (9999 YIS 5l ooz 4w
Olallas ;55T 0 dom (pl 510980 s howd (39,
B oy y90 000 LS o 1y ael agl g0 0l
DS 5y GV b o 35T GuSlaS e o
plasl ]y o ol cn g ol 15 4 il
g &S S1y b 5l ol el aes oo

Wil N 50 et 2lend Olge sl i el
Seiges92 3 (e (! i 2l (el
aSazs| (YY) aiie gyl o yiage dlox 5 (0Sg 5
Aad oo ol ;5SS oo yo 1) VI b s
Licco o] pedgalie 31 a8 it Sloands Olge puod

Ol L 2l 235 925 «s0lie ploj )o el
ol am a2 g bt 65908 Sl 2156 w2, 5l £9
00uS s 3l oolaiwl Covgaze () iage (Egdg0
4 e e 4 bope ool ol s
pled S35 2 Sz (nl 5ol S (6593935 Jd
s_é)m o)l>‘l; 9 J),a.c &= ral.))LM»T ‘59L> u.ﬁlyam
ol sl e Sl 05t b ol 5l G52 Sl
(YV) 09l S Wb o e

S sl s o slemsl o 536 anflao
08 2 bordign

sle g 5l 043> asllas o ol Sen g Marie S.A
J.S‘oo)f oolazwl gszzsl.im.:l.o)] JJ.A u‘y.c a4 @‘N
Ve jl 092 Lipgim 5l Jmol> )15 5 0 as
S g s e 5 Y) el calidee Cudglie
(Jpline «DlySo (S 9,000 Y (3 51,5 «Dlgmgn
L los owd Sllge 93 pa 50 (0)s) 5 Jo S
(YY) wols 5 o6l

ainol sl (yl5a0 1 pU bl S puao Sl
N

Ban 3l )y o) 50 Sloo S Oldlae
O 5 Dl yuid ol el 0ol ploeil Dglace dayl 0
P I IO [CS (ST YL RPRF0 JEILER
5 2ol asle gladss wglate bayls jo (oS
Ol )3 o 5 UsS (slajos )d (lid oneg sl am b

WA ge Y oled Y8 0595 5l uEJ.'l'JH ogle alan

¢

az a5 (PKU) L 5igS Joid (6 5bo il 9 0525 o0
84S DS gy GV b o351 0 el bl
S92 am 3)ls (A (YT i il s
5 (Usl 52) SedlS 03 55 sl (s be 0l e
o351 3geS il e (9o £9) S 8
el sl gozd do onie MlenS g 00m V] i
g 03,8 oo oo cilisie (slacdlys (VT s
VI 09 oo o (Sdslie (o DY garme
Sedgalin &y (3leal il 3 (2STy Gyl 5l adly wes
Slg g Jeid 20,5 (o0 oo atpals Slgg ey Jod
b by ogd Lol oSy b a ol (S Jol>
20,5 Jood Dbl b a4 oS 5S> 25T
ol wis S g il e Sl b
) GeabolS il Jd Loled o5 058 e (ealiolS
(Bl i gy b abo S e Loy
Sl b 5l LSV i ado Ly g cmalbigls Jid
5 =2 slecdalie (ol gead 4 055 (o0 Djp0
428 (59355 kb )l lyol Bkl sl e
So= dloul o ol jo Slwl a8 a8 04d o
(V1) 998 o0 el (o0 (552 42 By yae &5 p0l>
S V0 e e )0 S et L (6,959 S
el Gloaol gl 5l 2 b (n S s
4o Le‘.s—l slodglba b g a_;,c.a’l..\ﬁ..gl o2 FC TI Vel Y

e g (ol e ged )0 PUST 4 e plolje
o=l Gl 4 ol o av 09l o0 23 Saile
plo b VI cold) 5o le auS oo )53 oDle

Slge e (93 S 5l ygee 5l aial slaal

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

Mo g Ll Loyle

(1) (K mol/dl) bygigiS Juid & Mive ilows g o Vlo S5 b dualie 13 (1398 53 el sl du g cdale =Y oo

Amino acid Children

Adulis PKU patients

Dio2.6

2.6 to B.6 (fasting)
12.0-15.0 {postprandial)

2.6 t0 10.0

Aspartic acid
Phenylalanine
Tyrosine

Note. NE = not reported.

u—" YL )%QLB.e L_é)aa.o aS ooy auss Cyaoeod |
o (S0l 5l Gl 4 M ol jle Jawgi eole
Sran 5 ol 5l s A Gl (Sl B)lse Sy
JLss 4 (V7)) cwl ooid aog >y, O
0ole (! paed oo g pU L] (ol LS 5 8 s
e dalet adel J ol e dglie aw o o
(935 eSS Gl 8l e 5o 5 (ol i
Gy 53,5 5 sla IS, wdst Gl el
Sl 4y o 9 Sppalle b 4y 08 ol Jgilie K00
255 el SaaSTos St e Ly S
S50 5 JoaSy S50 sLn JLS01,
g5 ol Lo JLSuoly v 1 Gty 0 09 0
SLill 5 5ne 5555 Slagyg)s S e ol e
ol gl JGol, adg LS o 040 0 DNA o 55
u...’b_é‘ Co—w &-)l-ﬁuj))?.&.ﬁ oolo b oo )LQ...’ LELQ":’)
slocptym (elS' s Sl n slag) ole
abals @ oo o,k nlpl 05 oo Sigiysy] ]
(05 ol el abasly 4 o g ol Sl G0l adss
99,5 oo 3 ;0 joum! Gl e pud JUed el
A= )‘ g slcdale (YY) A.B‘oo; ‘59).-.@ ‘S»L..o...w
3l JLil g oo i o0 VT b
Cesly yal (nl 5 99800 ho &1 (590 el (Sloan
5 (GABA) L 5 0959y meligs gobaw 2alS
A0S et gladdllas jo (YA FA) 00,5 oo jae
oy, lawg ablew] Goe SYgb B yae Jlis 4y aS

GiBu g pgib sl e S (e j0 uebgo Jlade

http://rjms.iums.ac.ir

&y

0to 0.6 NR

4.1 to 6.8 (fasting)
12.0 {postprandial)

45074 NR

Classic: 120300 (fasting)
Heterozygous: 6.0-12.0 (fasting)

9= & y5— (o9—) Balejl Sllg> 5o o0
sl 35— (Laolo n ((he5 5 o
Jsiz 3o sl o byl o] bt ¢ wlats 58
005w a il (glosiwl 3o anb ol be ¥
LFF) el 00 S5 il 5 55055 1o a5 L]

L sl anlllae ;5 13VA Lo s o] Kany Stegink
ST YT 8 9 b Ll 500 Cross Over Jow
Brae o celu VY 1) ol (YLLS 55 50 (55 0
Ly o5 a5 win,S L )l55 el L] TF mglkg BW
@lie Byo 5l am ailacl 99 cpl (olewdl oliae
= oliolesl aen a5 Sloj e bl gole
g el vy slalin bl 55 0l plxil 00l (U
S o395 5 01 Ol Gl Ol gl Lo
a5 olole s o okl (SThss 550 S B pae |l
(V) ol o093 LgsT slawdly ;o

Sl g5 S Slgie 4 sl S5 Lol ldile
a5 bl 5l Ll sl o (635 50 (s ol 50
§ 95 sw y9s (G ihem G5 Sl sl S5 5l]
aile @baslw Giamy 51 O 655 0 (s oS
3o ol S5 Ll s (Al osle oo SIS
ol8xwd )3 o lieey 68l (g5 50 Pl Ll B e
S S 4S5 (63,190 10 Fom )N (55 e (sras
sl ©)g0 (ul 55 adl ond ol 295 553
Oy i ..\_3)1.3 u_i“..:)L_MJ Sl o..\_iﬁf as (emas
(Y0) s o |y !

S5 yosmas oliuwd 595 1 pU bl 30

ol s 4 g e 0l o0 bl (VL polis
e g 9 18 S co Sl S 0 ) L8
slaml g &o o 2lsS(m 50 = 097 (2195 S92
a1 3] 3 Lol SIS Bl s 3
S Bran e bl bl 5l (S5 5o 005
oo oanline it gl 6o Sl T 5 b L]

WAA en &V o5l YF o555 15jl) 15Saisja ogle alan


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

fb)lmj (S Huan oS u’)w’ 2 Er9”°

alas Hhad pumen 09 sl)ol slad ojlusl jo o sme
Sy O AL (6 i Cnld Suo ey 4y
el £l | mals cle 4y gl oyl paalinl gl o
5 S9lS Sz ;3 alS ot (315 b
i ol 0,5 4 Coms lond 09,550 (5 pge a5
asllas sl Coled jo 0 daddllas ol sla aidl oo
bkl Bae a8 Cunl 035 (g S an b ()
g Slet Wld (555 Ghge 5 Eob (p 5 S
3 et S ey § S yiegd jg0 Dl prntS
(EY) 55 Lo ads sl

Jol> Jsilin )] Ko g Finamor  Y-\¥ Jlo o
S ol 5l deol a5 ol Lol dsilis S|
o8l carge 1) 00 5 oo g sre 5 laallS S o
iidls sl Ty 55251 5 (59008 ST g3
oyl 2l Sl U a5 (ol ailgs o 45
lallas 55T 45 aioml sl e o] guilonsT
Gial3l el onds ke &l pl Ll Bras 3l
el ol )0 T b Loy laes 3T 5 05T sla J0al,
b Ll sl o S s o IS5l ol 5 o6 s
L Jos y LS ol s ol 35T ol azgs
o=l 03 bl b Lo e (b Sledlbl 5 cunl Sl
(FY) sl oo Sl jlaws ais

A oDl oS Wy g ol B pao LT
gl T (o il (4L p2r o’ Sely g ol
2940 o0

Lol oz (n it o5 ol g 4 oS
S (pleaed Slge palio b s o (plocdion

a5l 0,5 o Ojo o 5o (LaSissmglS)
gy 5l Jols Joilie (YA) ol jlo )95 5 slosss
335 soi ol plin 009, (ble sla sl ;o oLl

A= 0 ol (S ol 093 Ol w099 5l am

i) g (il (h50) &) 9 ley ¢ Ll
5wl eogd o o seaalle b 4y 5l5g,0mms JSUI
VB s 35,0000 IS 351 52 o9dle &) oS
O amalle 8 Ay Jgilie o 5o 55 SlaeS -
ar 55,000 waalle b T Lawsss amalle 8 1o
Jol oS5 50 cplplis (Y +) 90,5 oo 9SS 80!
) .Qé)_? 6_9‘9 J‘}.w S)9—0 r:lJ)L_w—‘ d)_@o JmL>

WA ge Y oled Y8 0595 5l uEJ.'l'JH ogle alan

Y

O35S 30 Op e e § 55,55 (5,28
i s a5 S lewlocul ojlail 5l g polie
33 TA) 358 o0 Laygy05 s pdySa 28 il &
2 bl Byae (S0 s 5l s 500 sladdlae
Ol s Cpuiorad dalllas (ol jo il 0uls asie
abaly 4y laysys ol 5 srae S8l (Suslsd 90
oo aols s sl Ll 5l 5L guslonST o il
A S0l b pde )l 05 2y il g as Sl
A4S ol axas Lol Col oo Sy 599 )Lw.u 6LQJL» )
tilrts=S 60 U L el sle cdsilis 51 (S
Wl oo e S350 g 039 Seiem )5 ol sl
Jobko) Sy ynol (glaJshoo Lia b 55095 ol s
aS Sl 53 4 a3Y 00,5 (g, 0aiiS dw la
Do Yo glo il a oS o pslhn S g0
b se Gl YL PH g Vb slos jo o Jandys
(YA)

bals ,sl."‘)l,:.wT S pan yil

g0, Slee yualS 5l S oy Oldlae 5l (6 le
&yl el o L] G pae JLss @ laaldS ol
5 2o tse «$y5— Sho—e sile (A iubej]
Jlw o o)l g Saleh AB. .cosl oogs (595 >
el laige 1o aS _aagh o Ve F
a /YO g/l 399 L' g_)] ) J}l?b@ S ygo A |) ‘nL')L.w"
3 6yl Lime iol58l s )5 oo il jo olo g0 e
P ey g il (BUN) (395 091 Ol Gl
o8l ol ade Egee yo A5 assle i )liS 1y e
(fY)

oo Oloie (69 Shge a5 500 (slasllas o
Gy o dian duw 5l dm g oo iy a5 alKis Lo
ode Fev g ¥Ver Ve mg/ BW lajgo b ol Lol
st 0ll 05,5 Cud o 09,5 (39 2ol
bS5l Ste Latgs (ol 4lS G fegina
Gl g aaldS Sl g (550 (Jsb g o

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

MAT1A
MATZA
SAM
[ Mathyltranslerases

SAM
[ SAHH

HGmOCy staing T —
- Aspartame
Saring e
cBS
Cystathionine

| e —

Cystning

Glutamate ﬁ
GeL  p——

wGlutamylcysteine

cine
Gy GS

(FO) &S puad oo 3 oLl 136 Y JSWS

as sladl dasal> 59, 0 sl addllas o (FV-FF)
S0 Gl Gards g okl sl AU nd Sondiys
= el 00l ploilais S ce eolaiul Jul IS g5l
A Cenglio oy 0S4 Ml s adol Uasl
e ol Srmae s Sl 0 gl
sl 5,155 (6 lobine s alal) 0525 o Sondid
(FA) el
L oL g Kamenickova A Y-\ Y JLo o
el By nn 50,35 5l 25> aallas
aitee 45 CYPIA2 g45 5 CYPIAL pg Ssic
72 pUkl 8l pae eizman 5 Cl 0S8
4o &S (Arylhydrocarbon receptor) AhR oo .5
S didee slag)ls 9§ SSgms S olye et lic
Higgins (6,550 asdlas jo .(FA) wols 5,155 ol
G ras g 5l o I VYA Jle o o) g AK
0539 0850 Dl i o aiie VY S 4y b l]
Sk O Oges0 Olie el BMI (a3 li o
Ol 5 Slosse )lie iy L 5SS a0l
Jolie joasls 3 Y (VLS )5 )0 93 edged]
ObeSs Ll 5o a5 o9y (6,503 09,5 w095 (nl 13
D50,S o oslaiul 50 WS 3l et e Gl @
YR b S (STys5 Ja e 5 anlllao el

http://rjms.iums.ac.ir

£¢

Mo g Ll Loyle

JLiis s sV 8+ ams jo b F &y liios
5 00l ol Bpan (s el ylnsl 590 S o B e
55 B oS (65T S (50939550 Sl 3] e
2555 515-UDP by - P slaes il anlllas ()
Sl JeaS 5,5 9 Vg alSal el
30 (6,590 3iod [, Lol (FF) wiogs ouls (6,501l
5l Jeols Jlaiml Ol s cpns 6l YV L
Ve Sae ds hge o sl ol Llew] o ol B s
L addllas ol og oals iy a3 oLl 8L )0 5,
G133l oS ool 3T Glopas bl (o)
5 (ALT) 3l ausl soicol iVl sla ool o lale
ool s «(AST) glo—ud )’lj.&_u,j\)szQlS)Lg.m]
V) s JoB 5L (GSH) Ll (5565
SHple ymo b lad o SYgazme 251 1alsy (GC
3ol ol ot aiile (585 (o5
Crpisnmgiog ool = ul 5 (SAM) (yig—iie
O ole LmlS uizren (Y IS0l Lis 1) (SAH)
G2lSeA2 5 AT el Jjsisk ol slacetisy
O SLabglS sbo (559 9 MRNA (50
0051 LW bgsli s  (GCLe) 5L
(F0) 0 asllas ol sloazsl
4o Iyaswamy A. and Rathinasamy S. axlas o
Jas Ko d s S e g V10 Jw
ooliil Glge> Jae plsie r (Jly 2l slosie
Gogeg 9 5l pbyLl JLiS jo waingy 00,
Aoged g OYe8 tals W ol ]y SluS g igke
o8l ool bl o Sldlas cpl 5l ol> gl
o) Gialidl Sldllas cpl 4o 0 gl ol
ST and GYBL (SOD) 5 gouwnsd a5 g
saal—S  (GPx) jla STy a5l _4l5 (LPO)
Sl cmizman Sl 005 G I5F Lol 5slS
S S Sy (NOY LS| S 5w
(TNF ) LT jg095 caims 55,5 95 (HSP70)
C-jun N terminal kinases A jL—wlS o3 551 0l58!
4o 3= Nuclear factor kappa B (NF-B) (JNK) 3
Sial3dl el azgs LB cla aily [Sys 5l guuS il
Slaslin 550 5l 18 oS sl Joho DNA oSl
Jlasd 09,550 ke 5 08 (55 SRl all oo b
P<+/+0) cowl 0095 1o Lo 35 J 7555 05,5 4 S

WAA en &V o5l YF o555 15jl) 15Saisja ogle alan


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

Pyl o gias oS e 32 (65950

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

5 byl 5l golasi b g0 O a0 a4 1) Sgilie
(oizt) o (oSh (Sl il 00,5 iy S
3 bwgie Gl gl 4y Caaglie Vb (9> Lis
Prothrombic) golix! iy ol Lil g5 0l
(Pro-inflammatory state) ol iy 4 (state
(YY)

oS 250 01500 ol 5 B g ) 59,0 (8,5
il ;0 S g (o] s el o
o God s 9 S S LS o Pl da g
ol og S sbwsiess ;o S io )z oS 4ol
(A JSC8) a8l o Sglin 0t 2 o ale |
K(\AD)

alisy 5k 5l G 6B by 5l (LA (59 il
S ae Bl Sl g o lp 5lel Wl e

FANCREAS
= t{'llg'rmh
B Foall survival
B Glucose sensing

LIVER
O T FFA, TG secretion
B | Ghsose production s '
BT Lipoproteinuptake

MACROPHAGES T
@7 Fat infiltration ___.-J"'.

Far”
@ T 13 synthests //
B Upolyss  /

Vi

MUSCLE £

BT Ghucese uptake
BT Glycogen synthesis

Insulin Sensithve @ ; Insulin Resistant B

sds ool 35 OGTT L 554l8 (6 e 3l ams albo
Cales 53 odd (5 oIl sla el )l 4 axgi b o
elats e 5 ULl Brae o (5l Line b
15 05 oll 8,515 0aiiS oyl Wl se 45 e id
(Q+) dgs oais yo,138 ol aey oy

P9y Lo T bl )l 9 pb )bl & ymicio
ot G0 ElgD (T (B)lss 9 Sdglio
b glgl Sz (ol gl a Coglio
(g (SF55% — olB sl o

gl dy Snglie (Sl aatin bz (ol en
poyii (b I, Vb 93 )Lad 5 (oadnnd o
L ooln; bl as o ss Slplio pg i L X
2 SS9 — ol S VL e
py i (WHO) Sl cilagy ol o)l

BRAIN

f .f.ﬂ.ppelnn
/@7 Sympathetic tone
I . Hepatic gjl.u:vumnq.rtm/ B Tahucose axidation

g viavagaln. /

MYOLARDILUM

B FrA oxidation

ARTERIES
/ ey Bl Plaque formation

RESISTANCE VESSELS
B ¥asodilation
D Vatoconatriction

CAPILLARIES
BT Capillary recruitment
3 T Transendothelial ingulin
trarsport

(OY) ol 5 8L o lse s Sl pgyinn —A JSUS

WA Lgo oV ojle Y7 o )55 15y 1ySaisjs gl alan

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

Acesulfame- ¢y )3-Lo ol )Ll 008 o s Lo
AOY) wiads 4i% alflas &js0 4 Cyclamate g K

10 o)L ¢ Collison K.S a5 5,50 aslllas ,o
Gae Vel Byae aio)S i |, T VY Lo
sl g 35515 shnsgtogm ooiiy oy | o]
S ise 3l oo asdlae cpl jo okl e ol
\V}‘A_xg.oyoo“iaoom‘oouw@pﬁsjjw
o Olale o138 B pan Gl o (5 lole O
9 oo )9 Lol s oagsjlod 09,5 9 J 7S 09,5 (e
§ = > 9o 2,0 (Visceral Fat) olisl o>
Oli8l ]S 09,5 4 S (g loline S @ o0ls
e Bl 5o ige ;o Gl nl og adly
il gl liae jo Lol 099 00le iz (slo o9
09,5 ;0 0ol slo g pdoil mlass a5 Wiz 0
Ol P<e/2 V) 09y 35 iz 51 5 by (05 J 58
s sbwog S50 JopmadS Jolis 5 9 p6 JgymndS
JrsS 09,5 51 yieS Saligls ol g o, L] b oo
bS5 sle (ge 3 JgyedS= HDL (l5ee 9 05
OF) P <-/-0) cils g lobxs

b0gi 2012 Jluw o aS (5,5, adlio S o Ll
a_lxs ,o Anne Rabena and Bjorn Richelsen

Functional foods and dietary supplements
gy adlie TVl sy jo e 5l om0 5 00
L @l sl Sams ole; ol L soss piiie
Bran (690 dxdllas ol ol &l 548 Slallas
Gaa L So sl a1y s bew] Goe ails b g obigS
755 i (35U (3 (855 i lS
Bya0 a5 0g ol 51 Skl Koo 6 puSams 0,8
2ls O (2l (o g ()39 S ez L]
ez Lapl 05500 pgd £95 ol @ Dl jlas
A8 ol e | byl B pae 093 ()135 50
05> Sdnnd 5 Gl (3090 s L (o>
R(\\) JESEIIRY]

Jlw )0 a5 6,50 (5,950 dlas ,o Swithers S.E.
Artificial sweeteners are not the lge Ly Y+V0
Appetite > ,o answer to childhood obesity

)JeA ksa‘) LQ.».: & ‘) Pl‘)l“-“’»‘ ‘—9)*44 Cann] oo)f P

http://rjms.iums.ac.ir

2

Mo g Ll Loyle

slacde 5l S5 osgas 4 ool slaas YL
L S5l iRl W oo 5 o Cgane (335 G218
ol lade jo a s el lwl a il ola csmopab
Stz =l el 4z g 090 W)l (5 eSS
70 5 by gan b 0o S adgi sl il ol
aS 0l gadge Gyl ju A ST e S OV gae
o3 o329 Ly plisll aile (loaiiS iy B e
il SIgplie pg i 9,851 (oxile Wl oo c(n ed
30 ol )en 9 Jotham Suez asllas ,Lil 5l as Ll

Artificial) 4lg=e L NATURE al>e ;0 Y-V F Lo
sweeteners induce

glucose intolerance by

blLs,l Sy a5 (altering the gut microbiota
Er—an Grod S (b B pan (o ¢l e
S5 oz pas 5 GollyS 5 5 o6 b5 L)
g Jotham Suez .c3, Jlow 1) (s slaleol g
Mol S sl sigs 3l 00 S glasllas o o Lo
50,5 ool wl (5,585 ,See asS o a8 s il
589,55 9 93,5 (6 S ged sl godite 5l s
Dvges Lall lo ige jo sl ey S asline SlS
L sles S0 lizme 09 iz 50 lalge atin 10 (sl
Ey—an $leod S bl (atine glacbile
SreSoslasl L caled 5o auid 518 o Lewl alox
SIS lingiogs )3 Soe it Lol
o hge (8155 olCiws 59l8 Sy Dl i (Lol
Lo bge s ool )0 il adgs slacplie yois
o=l B ae a5 wse,S Sl Lyl g 0o 5 asciee
(BY) 35800 ;9IS Joos pac age bodiiS o o
Loy VO F Jlo les 0 6,50 alie dallas

aslllas bl a5 s i o Sen g Marie S.
ol Gl b easS o 0l e95 40 |y Jotham Suez
S9—b £97)) O 485 plamil ol e (hge 59, 2 &S
e (ol oliws g oL Lol B pae bLS )| A5 @
Ol ylxo o Polyak E. et al, 2010 asJlas .(aJlas
Effects of artificial sweeteners on ls e Cood
3,5 &, s0 body weight, food and drink intake
rols laoaS i Byae aS Wil flas g
o= 039 o8l cezrge ol Lol alox 5l S
alllas cpl 5o 39 oo pL Ll b ol jlos (sla g
L axan YO o 4 CBA/CA ol oole g 55 sla ige

WAA en &V o5l YF o555 15jl) 15Saisja ogle alan


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22287043.1398.26.7.3.5 ]

fb)lmj T WY oS u’)w’ 2 EH9e

Cd > ga 0,0 00 ly 85l ST > a4 alas
B il 5 Lo sl ool bags sl Soiganl)]
Sdgaadly ol 5l Jol> glocdgbio sl g 0l
leukotriene B4 (LTC4) leukotriene C4 |l
15-) 15-hydroxyeicosatetraenoic acid 4 (LTB4)
30 g CukS e o Lol slesleg Sl o (HETE
Jol> slacdplio w55 il 81 ol oLt
2 Tz 6l s sl SCiga )T
Szl bl B jman jlan a8 (3155 5 )le
OV 05 Gy w5 oo

VAAP Jlw ,o o)L 9 Szucs E. F. aslas o
Lo bl S o0 Jlds a ol Ll O3 JT o131
2B S cmy 990 oS nl b b Juelens
S3b> (Jobow CtS Lazme jo a5 0 (315 ol
9 dde ol i Lo (9o Slafwans
Sl s S 25 Galal ¢ Gldl slodds il
Gta5 sy S ialejlye 5 oBtglejl yo Sl
Ol 3 S oo 0l lewl (Ll )5 6l L
Ol easms JuSas sl g pb )Ll 25k 5ol o
Esoe ;0 5 33,03 |, IgE (g3lualil 5l (g S gl 08
&= shele oas plol wlinlelay az g5 b 1) ab Lol
) 2o sai (55,1 o 351

So eleolRamsland P.A. et al Y39A JLo o
Edmundson A. B. and Manion ) S S 5 )l55
(C. V., 1998; Clin. Pharmac. Ther. 63, 580-593.
955 SS9 9 Jolie 00 JLalS (e
B ymaao 3| oy S T aSgileg sl (LS
39— oBtalejl jo d; pb Ll ol sla oy
Ol 095 prw 09,5 Iz jlam sls 18w
IgM rheumatoid) ,5:513 0 _Sgileg, (izinw g o
Solaws ou2s yLis a sy U ol pens 4y 457 (factors
Jocie o pad 0 1y ,eS B cpl g |8 o oo o Lyl
318G SIFC (ogs (o yme ;5 plslwl paseie
JFC 090 9 IgM 51 RF 0 S s (w20l
I i 85 15091 gy 4 1, 186G (g0l
5 (RF) IgM (1 (i S ol lolioe (S0 4y aiols
9 99 48l halS S 09,8 4y Sonad FC (a9
odle il 05y 00 S olee el 5l gile ol
Sl S 5 sl aalllas (ol ) o)Ll

WA ge Y oled Y8 0595 5l uE.l.'l'.lH ogle alan

1Y

Sibos  Sdglin pgyaiw 9,0 S 1alS ol
oS3 Szl S5z 5 (B — L sl
Lo iom L )T G e (o bl aSly cails s
i 1) Sae 5150 ) 556lS B pae 5 (LU (e
(0F) Wils oo

or| ol 9 o jleas] B pae bLS

Oly—e 4 (PHA) (e S gongind (idiod )
41y LPS S 55l 5 Jypm sl ieaper 5
Golm ceiS bazme s el a8 Syme lgis
5l i lie glmog S o s ,S sl oS 55
5 ol 5 plsleol aile estan sloatiS (s
sidges ool LS aile reb (BoaisS oy yud
Soa S s 3 plaS oo a5 oy il s
doe SemSPigtem Oloe o (b L (eyian
L egas sloonsaSin el 5l plaS ged 5 53,55
09,5 ;o g aioid Jobow S0 Wl cel s
&3l ST G2l ogian (slrosiiS yed g5l
0955 9 AL-6) 659 il olgill ala il
S 3 il il o nerle (slooaisS e
Jolime &l ol g,lal a5 Lol sciSonnliv
Q) P>+ V) disgs

Choudhary lawgi 2016 Jls o oS (gl aslllas o
Lo ige 4l 5l amy 28,5 pll A, K., Devi R. S
595 L s, e 1, (Wistar) Jliwgg ol5s 5 ol o0
s5s] g W) jLas obLwl ¥ mg/kg/day
Jib sils oyl oS5 clacdly o axalssl
200,55 eawlin fyan Galie golad vad g wgeud
sladl sl sl DNA o (sl g o] 2 ogdle
Lgsl a5 (s lobine gles Loss ouis o0ud jus ods ,S'3
mMRNA 5o ioli 8l a0ses ;53 055 5138 )0
Sgm Lacdl ol Jo Hsp70 5,0 > Seds (a9
i Joss e IV VE L e e
Solidd S0t 5 ugers o Jlxb glacdly SlapsT ]
o dey ol bl B pan slan 5 ol e Glasise
asog eols i)l5 § - mglkg/ day ;40 Lo 59,9
(OAN)

od oo SYLI Wl oBiils jo a5 S0 axdllas o
CiS Las 4y oy 0 ool 1395 L 4o 1S5 ]
il ol 50 Lol b ol 85 S (o5l sk

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

Sen 5 Sl Loyle

bojl clalllas }| glaods ¥ Jgus

(F0) calises (gla Jsho )3 (S5 Slgime 2 pb)lsl Sl gy 0 e (2

Summary of in vitro genotoxicity studies with aspartame.

Test system Target cells Concs. tested Test conditions Results Reference
Bacterial mutation  S. typhimurium TA1535, 105000 pg/plate Pre-incubation method — No toxicity: no significant Molinary (1978
(Ames) assays TA1537, TA98, TA1538, TA100 & + S9in 2 independent expts.  increases in revertant counts
S. typhimurium TA98, TA100 502000 pg/plate Plate incorporation — & + S9in  Nosignificant increases in TA98  Rencuzogullari
2 independent expts., though revertant counts; small et al. (2004
data from only 1 expt. reported  increases (max. 1.4-fold, not
dose-related) in TA100
revertants not considered
biologically significant
S. typhimurium TA1535, 100-10,000 pg/plate  Pre-incubation method ~S9 Negative results in TA100, NTP (2005
TA1537, TA98, TA97, TA100 and with 10% hamster liver S9;  TA1535, TA1537 and TA98
30% hamster liver S9; 10% rat  under all test conditions. At
liver S9 and 30% rat liver $9; 2 10,000 pg/plate in TA97 (30%
independent expts. rat liver $9) a 1.4-fold increase
in revertants was judged
equivocal.
S. typhimurium TA97a, TA100 10-1000 pg/plate Plate incorporation method ~  No toxicity: no increases in Bandyopadhyay
& + 9, single experiment revertant counts et al. (2008
Chromosomal Human peripheral blood 500-2000 pg/mL 24 or 48 h treatment in the Statistically significant Rencuzogullari
aberrations (CA)  lymphocytes from 2 male & 2 absence of S9 inducing upto 34 increases in CA frequency atall et al. (2004
female donors or 56% mitotic inhibition; 3 test concentrations after both
400 cells/conc. scored for CA treatment periods
Micronuclei (MN) Human peripheral blood 5002000 pg/mL 24 or 48 h treatment in the A small (1.9-2.2-fold) but
lymphocytes from 2 male & 2 absence of $9; cytochalasin B statistically significant increase
female donors present for the final 24 h; 8000 in MN frequency seen at
binucleate cells/conc. scored for 2000 pg/mL for both treatment
MN periods.
Unscheduled DNA  Cultured hepatocytes from 5and 10 mM 20 h treatment; 150 cells/conc.  Net nuclear grain counts all Jeffrey and
synthesis (UDS)  male Sprague-Dawley rats. scored for autoradiographic <zero, so no induction of UDS ~ Williams (2000
grains
Mitotic Aspergillus nidulans diploid 100-12,000 yg/mL 6 days treatment; 30-69 Increases in the occurrence of ~ Gebara et al
recombination strain UT448/UT196 mitotic haploids per link haploid mitotic segregants and (2003

interval at each conc.

mitotic recombination at concs.
of 800 and 1000 pg/mL
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Summary of in vivo genotaxicity studies in somatic cells with aspartame.

)
e
Test system Target cells Concs. tested Test conditions Results Reference |W =
Micronuclei Bone marrow of male F344/  500-2000 mg/kg/ 3 daily doses; marrow sampled  No clear evidence of bone marrow toxicity;  NTP (2005 m
(MN) N rats (5 males/group) day by gavage 24 h after last dose; 2000 PCE/  no increases in MN frequency in treated .IJU v 1%
rat scored for MN animals v g
Peripheral blood of male &  3125-50,000 ppm 9 months dosing; 2000 NCE/ No significant increases in MNNCE in TgAC ~ NTP (2005 w/ m
female Tg.AC hemizygous,  indiet mouse scored for MN hemizygous or Cdkn2a deficient mice, or in PN m
p53 haploinsufficient, and male p53 haploinsufficient mice. Small but .b o
Cdkn2a deficient mice (12 statistically significant increase and —_ =
~15 mice/group) significant trend test for MNNCE at w ks
50,000 ppm in female p53 haploinsufficient : . =
mice —~
Bone marrow and blood of 2501000 mg/kg  Single dose; animals sacrificed ~ MN frequencies increased significantly (>3- - k
Swiss albino mice (group by gavage 24,48 & 72 h after dosing; 2000  fold) in the 455 mg/kg group at 24 h, but r/vu/\ :
size not given) PCE/animal from bone marrow  showed a dose-response at 48 and 72 h,
or blood scored for MN reaching >4-fold in the 1000 mg/kg group.

A similar pattern of results was seen in
blood, although significant increases in MN
frequency were seen in the 500 and

a4 aS el ool ULAJ‘ )...; \_iJjaLuo LngL;)L"'"’ &‘54‘
..\_oSL,’.o)_u.u u.u)‘ $ oo )5135)& ‘)5 ‘50‘|).‘>w
Lo;\w)l.o.a.auupéjsénm \e (Sb ;..M.Q 3).,).)
Pl ol oS5 e 03,55 i o TolSis ol S

Ly Jy=sS 9,5 ¢
s 5L S Camaz aols 5lii (@RT-PCR)

slatse ;5 o6yl pglae Bymas Jlss 4
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2 oyleS olws eldg ,Sie Ol 3L Al el i leS

1000 mg/kg groups at 24 h
Chromosomal  Bone marrow of Holtzman  400-1600 mg/kg/ 5 daily doses; bone marrow No statistically significant increases in CA ~ Bowles (1970
aberrations  strain rats (10 males/group) day by gastric sampled approx. 29 h after the
(CA) intubation last dose; 500 cells/group
scored for CA
Bone marrow 15and 150 mgfkg 5 daily doses; no other detail No clastogenic response, but no details Durnev et al. o
(unconfirmed) of C57BL/6 by oral route established 1995) — paper Al
mice in Russian JMJ 20 |Alf . 2% K M =2y
Bone marrow of Swiss 3.5-350 mg/kg of  Single dose; mice sacrificed 2-fold increase in CA in the top dose group  Mukhopadhyay —_ (w/ w - a o D /\WJ
Albino mice (5 males/ aspartame, but 18 h after dosing; 250 cells/ but was not statistically significant and et al. (2000 Mu Q W;v 9 w/ . fo Mw .
group) combined with 1.5 group scored for CA probably fell within the normal range. The 6 m ) : .f ro
~150 mg/kg of overall conclusion was that the mixture of N JU “u : — X
‘ ) i \n u :
acesulfame K; oral sweeteners was not clastogenic. . d " . \,_u =, .wz #
route S u/ : P 3 — ) 9 =
Bone marrow of Swiss 250-1000mg/kg  Single dose; animals sacrificed  Significant increases in CA frequencies at Kamath et al. A = %4 K5 — "u q
albino mice (group size not by gavage 24,48 & 72 h after dosing; the top 3 dose levels at 24 h and at all dose (2010 MOJ m o~ . Re) WJ s N .w/ VA N =13
given) 100 cells/animal scored for CA  levels at 48 and 72 h Q Wz H R : 2 X o
Bone marrow of Swiss 35-350 mg/kg by  Single dose; animals sacrificed  Some small reductions in Ml seen possibly ~ AlSuhaibani e < -3 . Jb Ju /M.u o) =3 Mm
albino mice (5 males/ gavage 24 h after dosing; 250 cells/ indicating bone marrow toxicity; 2010 * 6 E “u : N - v o m »U
group) group scored for CA statistically significant increases in CA s m —_, . .I.w - w/ ,\f Aw Y -
frequency at 35 mg/kg (2x control) and S uu N M 9 : s =
350 mg/kg (25« control) B MM" 3 ,mh S ,\w/ ]
DNAdamage  Glandular stomach, colon, 2000 mg/kg: oral Single dose; animals sacrificed  No increases in DNA migration were seenin  Sasaki et al. M o J/ M \M Q /M lm .b a
(alkaline liver, kidney, urinary route 3 & 24 hafter dosing; 50 nuclei/ any of the 8 tissues 2002 ) = R T I RN ._u by
comet) bladder, lung, brain and organ/animal scored for comet > . wu —_ % sy i M M/ 1) °
assays bone marrow of ddY mice (tail length) < w qu 1 R : R ./O. @/ wv\/
(4 males/group) : : ¢ \ W ) — 7
Bone marrow cells of Swiss  7-35 mg/kg by Single dose; animals sacrificed  Small but statistically significant increases ~ Bandyopadhyay M _ Mz wu 2 MM
albino mice (4 males/ gavage 18 h after dosing; 50 cells/ in % tail DNA (22-fold) and tail length (>10- et al. (2008 e d H . S e N
group) animals scored (% tail DNA &  fold) in top dose group éu ¢ o N /J/ “w °
tail length) J =.F 2 @u >
k6! %) w/v ~ 2 ~
~ /\f . A cw\/ uN
195135242 ¢
. ¢ . w\\
) J M 9 3

o=l slaasl
ﬁb)lf..—“‘ L )L°=:3

¢ Clostridium

[ #2-90-920z uo Jrdeswniswi(i wouy pspeoumod ] [5€2°92'86ET°SY0/8222 T°T00T 02 -H0A ]


https://dor.isc.ac/dor/20.1001.1.22287043.1398.26.7.3.5
https://rjms.iums.ac.ir/article-1-5411-fa.html

Sen 5 Sl Loyle

() bkl 15 by Cols lilllas I glaoMs —F Jgus

P
tylogT Gilize Layl, s o ol L]

A a S Y Jo o o)L g Kashanian S.

SDNA u,»._:od_.w J“.i_w.: sJLo.».?" ‘5&&:5& s

Summary of carcinogenicity studies of aspartame.

Type of study Strain & species (number Route/dose/duration Parameters evaluated Carcinogenic Findings Comments Reference ) R
per group)
Searle Studies
Oral feeding ICR Swiss Mice (36/sex/ Diet/0, 1000, 2000, 4000 mg/kg  Appearance, behavior, body weight,  No increases in tumor incidences  NOAEL highest dose tested Searle E7S,
carcinogenicity study  group) bw/day/104 week food consumption, survival, (Searle, 1974a)
in mice (72/sex/control) hematology, blood chemistry, urine v

Wl DNA g 6b )L (o (gigm JoSid 51 o558

0,5 o Jl,DNA L5 ;o a5 Hoechst 33258.%,

analysis, ophthalmoscoplc exam, gross
necropsy, organ weights,
histopathology, tumor incidence
Oral feeding Charles River Albino rats Diet/0, 1000, 2000, 4000 or Appearance, behavior, body weight,  No increases in tumor incidences  Sporadic findings of intracranial neoplasms:  Searle E33-34

WA e Y oylas (Y8 0y55 15l uSl.‘l'.IH ogle alan

2 65 B sle hles bl Yl 5 aas e,

S5 Slg—imo g pblwl B ymao bLI |

~
2
~
g
)
)
D
carcinogenicity study  (40/sex/group) 6000-8000 mg/kg bw/day/104  food consumption, survival, astrocytoma; astrocytoma + ependymal; (Searle, 1973) A\ * )
in rats (60/sex/control) weeks hematology, blood chemistry, urine oligodendroglioma; ependymoma; meningeal |I\_
[high dose was given 6000 mg/  analysis, ophthalmoscopic exam, gross Sarcoma; unclassified glioma ﬁU ls)
kg bw/day from week 0 (of pathology, organ weights, 6
study) to 16, 7000 mg/kg bw histopathology, tumor incidence d/
from week 16-44 and 8000 mg/ Ve \v\/
kg bw/day from week 44-104) A
Oral feeding Charles River Albino rats Diet/0, 2000, 4000 mg kg/day/in  Appearance, behavior, body weight,  No Increases in tumor incidences  Sporadic findings of Intracranial neoplasms:  Searle E70 R *
carcinogenicity rat (40/sex/group; 60/sex/ utero, lactation, 104 weeks food consumption, survival, astrocytoma, ependymoma, menigeoma (Searle, 1974b) .
study from fetal ife to  control) hematology, blood chemistry, urine .
104 weeks analysis, ophthalmoscopic exam, gross S *
pathology, organ weights, -
histopathology, tumor incidence & ['e
liver phenylalanine hydroxylase . - . _
activity M 4 W .vb ,.I\M I|%J w/ w 3
Oral feeding study in rats - SLC Wistar rats (86/sex/ Diet/0, 1, 2, 4 g/kg/day Survival, gross pathology, and No increase in brain tumor Sporadic findings of astrocytoma, atypical Ishil, 1981 .*b H \ . w £y a g *J 3
limited to brain cancer  group) Interim sacrifice 10/sex/group at  histopathology focused on brain incidence astrocytoma, oligodendroglioma, > 29 lw M n
6 weeks of age 26 weeks tumors ependymoma. ey m : n,..ui a_ ia) b
16/sex/group at 52 weeks Tumors were primarily identified in rats that .vJ . o s . y
59 or 60/sex/group at 104 weeks had died during the study or were terminated \— [G ﬁ = 4 \...) A M w .Wv
(] : :
In extremis. : .
NTP transgenic mouse u kS a "o G 6 |w . /b ha K
Oral feeding Genetically modified Tg.AC  Diet/0, 3125, 6250, 12500, Clinical observations, body weight, NTP concluded that aspartame did  Transgenic mouse model Is more susceptibleto  NTP, 2005 N Rl . N Illv ﬁ N 6 ‘wj
study mice (15/sex/ ppm/40 weeks feed consumption, survival, organ not cause cancer develop tumors and at an early stage b&—l M . e} u B} R ﬁ
in transgenic mice group) weights, gross necropsy, ) \u) M ) pe)
histopathology .uJ b M/ . J ro $ aN
Oral feeding Genetically modified Diet/0, 3125, 6250, 12500, Clinical observations, body weight, NTP concluded that aspartame did  Transgenic mouse model Is more susceptible to  NTP, 2005 u . ¢ MJ N J «Wv AR\
carcinogenicity study  [B6.129-Trp53™* (NS) 50000 ppm/40 weeks feed consumption, survival, organ not cause cancer develop tumors and at an early stage 2 ru T N - . [—
in transgenic mice haploinsufficient) mice (15/ weights, gross necropsy, a Avu : 3 b y N -
sex/group) histopathology o) B N 6 Q 3 R =
Oral feeding Genetically modified Diet/0, 3125, 6250, 12500, Clinical observations, body weight,  NTP concluded that aspartame did  Transgenic mouse model is more susceptibleto  NTP, 2005 . 2 B EN u N - %
carcinogenicity study  [B6.129-Cdkn2a Deficlent] 50000 ppm/40 weeks feed consumption, survival, organ not cause cancer develop tumors and at an early stage 3. -—_ N N m A
in transgenic mice mice (15/sex/group) weights, gross necropsy, ....U \\w * »u Ry m
histopathology _ ~ " s * U . |IM " =1
Dooley etal., 5 T3 3 » 4 9 RN = i
w7 N @ =D = Mg 92 £
%r SRR S B N \ 2
: . ) o) =
gl 29 <3 57 E
: N Y T A
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R EEE T
o u/ ) : )
o “ :o
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Type of study Strain & speces (oumber  Route/dose/duration Parameters evaluated Carcinogenic Findings Comments Reference
per group)
Oral feeding Sprague-Dawley Rats Diet - ad libitum/0, 80, 400, Clinical observation, body weight,  carcinomas of renal pelvis and
carclnogenicity study  (100-150/sex/group) 2000, 10000, 50000, drinking water and feed consumption,  ureter (positive trend In F);
in rats 8§ weeks old at study 100000 ppm complete necropsy, histopathology,  malignant Schwannomas of
Initlation (~0, 4, 20, 100, 500, 2500, survival peripheral nerves (positive trend
5000 mg/kg bw/day) In M- observed in 9 treated F vs. 0 2006
Lifetime (untll spontaneous F control);
death; last animal died at 159 lymphomas-leukemias (positive
weeks). trend in M, sign. Increase in high
dose F)
Oral feeding Sprague-Dawley rats Diet/0, 400, 2000ppm (0, 20, Clinical observation, body weight,  Lymphomas/leukemia (sign.
carcinogeniclty rat  (70-95/sex/group) 100 mg/kg bw/day) drinking water and feed consumption,  Increase high dose M; sign. trend
study from fetal life to /Prenatal (from GD 12) to complete necropsy, histopathology,  In F; sign. Increase high dose F)
natural death spontaneous death (last animal  survival Mammary cancer (sign. trend; sign
died at 144 weeks) Increase high dose F)
Oral feeding Swiss mice (62-122/sex/  Diet/0, 2000, 8000, 16000, Clinical observation, body weight,  Hepatocellular carcinomas (sign.
carcinogeniclty mouse  group) 32000ppm (0, 242, 987, 1919,  drinking water and feed consumption, trend in M, sign. ncrease at two
study from fetal life to 3909 mg/kg bw/day)/Prenatal  complete necropsy, histopathology,  highest doses M)
natural death (from GD 12) to 139 weeks survival Alveolar/bronchiolar carcinomas

Oral drinking water
carcinogenicity mouse
study from fetal life

CS7BL/6 Elal-Tag Mice
(12 M aspartame; 13 M
control)

Drinking water/0 or 0.035%\/
utero (GD no specified) to 21
weeks of age

Focused on pancreatic cancer as time
o first tumor, tumor growth rate;
assessment based on MRI

(sign. trend M; sign. Increase high
dose M), 0o sign. findings In F
No effect on pancreatic acinar
carcinoma development

Research papers from the Ramazzini lab also tallied total number of benign and malignant tumors regardless of origin or site, to repoet on total tumor bearing animals.
bw = body weight; F = female; GD = gestation day, M = male; NOAEL = no observed adverse effect level.
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