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1 7 RINJLT—L | (aspartame OR aspartam OR “aspartyl phenylalanine methyl ester" OR 22839- 201
47-0[EC/RN Number]) AND (human OR rat OR mouse OR hamster OR dog OR
rabbit OR "guinea pig" OR monkey) AND (toxicity[Title/Abstract] OR
toxicology[Title/Abstract] OR toxic[Title/Abstract] OR
toxicological[Title/Abstract] OR carcinogen* OR cancer OR tumor OR
genotoxic* OR mutagen* OR teratogen* OR reproduct* OR developmental OR
absorption[Title/Abstract] OR distribution[Title/Abstract] OR
metabolism[Title/Abstract] OR excretion[Title/Abstract]) AND (*2007"[Date -
Publication] : "3000"[Date - Publication])

2 Tt RILT7 L | ("acesulfame potassium” OR “acesulfame K" OR "potassium acesulfame” OR 117
Hho L 55589-62-3[EC/RN Number]) AND (toxicity OR toxicology OR toxic OR
toxicological OR carcinogen* OR cancer OR tumor OR genotoxic* OR
mutagen* OR teratogen* OR reproduct* OR developmental OR
absorption[Title/Abstract] OR distribution[Title/Abstract] OR
metabolism[Title/Abstract] OR excretion[Title/Abstract]) AND (*2007"[Date -
Publication] : "3000"[Date - Publication])

3 | Zk/AT7—L | (advantame OR 714229-20-6[EC/RN Number]) AND (toxicity OR toxicology 17
OR toxic OR toxicological OR carcinogen* OR cancer OR tumor OR genotoxic*
OR mutagen* OR teratogen* OR reproduct* OR developmental OR absorption
OR distribution OR metabolism OR excretion) AND ("2007"[Date -

Publication] : *3000"[Date - Publication])




("benzoic acid"[Title] OR "benzene carboxylic acid"[Title] OR
"phenylcarboxylic acid"[Title] OR carboxybenzene[Title] OR "phenyl formic
acid"[Title] OR "dracyclic acid"[Title] OR 65-85-0[EC/RN Number]) AND
(human OR rat OR mouse OR hamster OR dog OR rabbit OR "guinea pig" OR
monkey) AND (toxicity OR toxicology OR toxic OR toxicological OR
carcinogen® OR cancer OR tumor OR genotoxic* OR mutagen® OR teratogen®
OR reproduct™ OR developmental OR absorption[Title/Abstract] OR
distribution[Title/Abstract] OR metabolism[Title/Abstract] OR
excretion[Title/Abstract]) AND ("2007"[Date - Publication] : "3000"[Date -

Publication])

216
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("sodium benzoate"[Title/Abstract] OR "sodium salt of benzene carboxylic
acid"[Title/Abstract] OR 532-32-1[EC/RN Number]) AND (human OR rat OR
mouse OR hamster OR dog OR rabbit OR "guinea pig" OR monkey) AND
toxicity OR toxicology OR toxic OR toxicological OR carcinogen* OR cancer
OR tumor OR genotoxic* OR mutagen® OR teratogen* OR reproduct* OR
developmental OR absorption[Title/Abstract] OR distribution[Title/Abstract] OR
metabolism[Title/Abstract] OR excretion[Title/Abstract]) AND (*2007"[Date -
Publication] : "3000"[Date - Publication])
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1

FANIT—LA

(("Aspartame”[Mesh] AND ("Dietary Exposure”[Mesh] OR "Eating"[Mesh] OR
"Epidemiology“[Mesh] OR "adverse effects" [Subheading])) OR
("Aspartame/pharmacokinetics"[Majr] OR "Aspartame/toxicity”[Majr])) AND
("2007"[Date - Publication] : "3000"[Date - Publication])

120

(("Benzoic Acid"[Mesh] AND ("Dietary Exposure"[Mesh] OR "Eating"[Mesh]
OR "Epidemiology"[Mesh] OR "adverse effects" [Subheading])) OR ("Benzoic
Acid/pharmacokinetics"[Majr] OR "Benzoic Acid/toxicity"[Majr])) AND
("2007"[Date - Publication] : "3000"[Date - Publication])

61
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PPN

(("Sodium Benzoate"[Mesh] AND ("Dietary Exposure”[Mesh] OR
"Eating"[Mesh] OR "Epidemiology"“[Mesh] OR "adverse effects" [Subheading]))
OR ("Sodium Benzoate/pharmacokinetics"[Majr] OR "Sodium
Benzoate/toxicity“[Majr])) AND ("2007"[Date - Publication] : “3000"[Date -

Publication])

50
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3|albino rat. A histological and Shalaby AM, Tbrahim MAAH, 10.1016/j.aanat.2019.04.007. Epub 2019 |7 v b
. . . Aboregela AM.
immunohistochemical study. May 18.
Effect of I-carnitine on aspartame-induced e dJ Basic Clin Physiol Pharmacol. 2019 Jan
4|oxidative stress, histopathological changes, | Loz R%, AUEisa RA, Mehana ) 5.a09).919-939 doi: 10.1515/bepp-2018-| 5
L AE, El-Shenawy NS.
and genotoxicity in liver of malerats. 0064.
Role.of L-c.arn}tme in pr(')tectlon against the Al'Eisa RA, Al-Salmi FA, Hamza PLf)S One. 2918 Nov 7:13(11):€0204913. ~
5|cardiac oxidative stress induced by RZ. Fl-Shenawy NS doi: 10.1371/journal.pone.0204913. Zv b
aspartame in Wistar albino rats. ’ Wy NS eCollection 2018.
Impact of Food Ingredients (Aspartame, . Obesity (Silver Spring). 2018
6|Stevia, Prebiotic Oligofructose) on Fertility S:&I}I_ﬁ%’ Ig:ﬁfl?r%iettlemn JE, Nov;26(11):1692-1695. doi: vk
and Reproductive Outcomes in ObeseRats. ’ : 10.1002/0by.22325.
Six months exposure to a real life mixture of|Docea AO, Gofita E, Goumenou |VN, Hernandez AF,Kouretas D,
13 chemicals' below individual NOAELs M, Calina D, Rogoveanu O, Varut [Tsatsakis A.
7|induced non monotonic sex-dependent M, Olaru C, Kerasioti E, Food Chem Toxicol. 2018 May;115:470- AN
biochemical and redox status changes in Fountoucidou P, Taitzoglou I, 481. doi: 10.1016/j.fct.2018.03.052. Epub
rats. Zlatian O, Rakitskii 2018 Apr 3.
Thet p."SS‘bIZ ?rl‘?te“.‘;"? effe“b".f Nt'.acetyl'L' Ultrastruct Pathol. 2018 May-
alore ,e“f an :‘C act d‘“ Cgm mg “;n tox |Abd-Ellah HF, Abou-Zeid NRA,  |Juni42(3):228-245. doi: 59k
agaimnst aspartamennauced cerebraicortex | \p, . . 10.1080/01913123.2018.1440270. Epub
neurotoxicity in adult male rats: a light and
L . . 2018 Feb 26.
transmission electron microscopic study.
Oxidative stress evoked (.lan}a.g(?s leading to Iyaswar.ny A, Kammella AK, J Food Drug Anal. 2018 Apri26(2):903-
9 attenuated memory and inhibition of Thavasimuthu C, Wankupar W, 916. doi: 10.1016/i.ifda.2017.11.001. Epub |5 v k
NMDAR-CaMKII-ERK/CREB signalling on |Dapkupar W, Shanmugam S, - dor 122020 ida, UL LU B
. . . . 2017 Dec 6.
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0 Shy:‘}’::t‘;‘ioe;f::f ;Iflgsgpeﬁ;‘;‘:ti‘f:f;::?f) O Abd Elfatah AA, Ghaly IS, Pak J Biol Sci. 2012 Oct 1151990418, |
female albino rats and their offspring. Hanafy SM. doi: 10.3923/pjbs.2012.904.918.
Life-span exposure to low. doses of . Soffritti M, Belpoggi F, Tibaldi E, Env.lron H.ealth Perspjzct. 2007 o
11|aspartame beginning during prenatal life E ti DD. Lauriola M Sep;115(9):1293-7. doi: AN
increases cancer effects in rats. sposti » LAUTIOA AL 10.1289/ehp.10271.
Long-term intake of aspartame-induced
cardiovascular toxicity is reflected in altered . ..
A R [ Anbara H, Kian M, Darya GH, Int J Exp Pathol. 2022 Oct 17. doi:
12 |histochemical parameters, evokes oxidative . . . R . <R
. . |Sheibani MT. 10.1111/iep.12458. Online ahead of print.
stress, and trigger P53-dependent apoptosis
in a mouse model.
iﬁiﬁlﬁiﬁe Tﬂﬁ?ﬁ? :cfdiscpt?jzame- Anbara H, Sheibani MT, Razi M, |Lviron Toxicol. 2021 Febi36(2):223-257.
13 Y p . . ? ’ ” |doi: 10.1002/t0x.23028. Epub 2020 Sep <R
system following long-term consumption in |Kian M. 20
mice model. :
Aspartame administered in feed, beginning L .
prenatally through life span, induces Soffritti M’. Belp(?ggl F’ Am J Ind Med. 2010 Dec;53(12):1197-206.
14 fthe i dl . le Swi Manservigi M, Tibaldi E, doi: 10.1002/aiim. 20896 YR
cancers of the liver and lung in male Swiss |~ . " M, Falcioni L, Bua L. oi: 10. ajim. .
mice.
Chronic intake of nutritive sweeteners and |Mendoza-Pérez S, Garcia-Gémez ;I;ngFO?_Od Sci Nutr. 2022 Novi73(7):927- BEITER
15 in i i An- i -de- i o Zyv bk w7y Lnhy
lsiacocl'lee:ilcnelrrllzcrfjes:?r:er\;etlisiflycolymc and f/{% Duréan-Dominguez-de-Bazta 10.1080/09637486.2022.2088705. Epub z 7
Pog ¥ : : 2022 Jun 16. v L#l
. . R Souto NS, Dassi M, Braga ACM, |Drug Chem Toxicol. 2022 Nov;45(6):2780-
Hepatic susceptibility to oxidative damage . . .
. Rosa EVF, Fighera MR, Royes 2785. doi: -
16|after repeated concomitant exposure to Zv b

aspartame and aflatoxin B1 in rats.

LFF, Oliveira MS, Sari MHM,
Furian AF.

10.1080/01480545.2021.1991196. Epub
2021 Oct 28.
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The possible role of the seaweed Sargassum Int J Environ Health Res. 2022
17 vulgare as a promising functional food Ibrahim RYM, Hammad HBI, Apr;32(4):752-771. doi: 5y
ingredient minimizing aspartame- Gaafar AA, Saber AA. 10.1080/09603123.2020.1797642. Epub
associated toxicity in rats. 2020 Jul 23.
Could aspartame exacerbate caffeine effects Birth Defects Res. 2021 Jan 1;113(1):90~
18|on renal maturation in rat's offspring? A Fareed SA, Mostafa HE. 107. doi: 10.1002/bdr2.1836. Epub 2020 |7 v k
biochemical and histological study. Oct 30.
Nettleton JE, Cho NA, Klancic T,
Maternal low-dose aspartame and stevia Nicolucei AC, Shearer J,
consumption with an obesogenic diet alters |Borgland SL, Johnston LA, Gut. 2020 Oct;69(10):1807-1817. doi:
19|{metabolism, gut microbiota and mesolimbic |Ramay HR, Noye Tuplin E, 10.1136/gutjnl-2018-317505. Epub 2020 |7 v b
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KD,Reimer RA.
The effect of moderate consumption of non- Appl Physiol Nutr Metab. 2017
20|nutritive sweeteners on glucose tolerance ESV$O§E’ Ijgvalta IW, Kruskall Nov;42(11):1225-1227. doi: 10.1139/apnm-| 7 v b
and body composition in rats. ’ gL 2017-0120. Epub 2017 Jul 10.
Oxidative stress evoked damages on rat . Int J Impot Res. 2017 Jul;29(4):164-170.
21|sperm and attenuated antioxidant status on Ashok .I’ Poornima PS, Wal'lkhar doi: 10.1038/ijir.2017.17. Epub 2017 Apr |7 v b
R D, Ravindran R, Sheeladevi R.
consumption of aspartame. 27.
‘ N Ozturan O, Dogan R, Tugrul S, Acta Ot.f)laryngol. 2017 Apr;137(4):421-
929 Dose and time dependent ototoxicity of Gedik O. Siostrand AP. Yildiri 425. doi: 5.y b
aspartame in rats. YZ L, Bjostrand AL, TNEMM 4 1080/00016489.2016.1256498. Epub
: 2016 Nov 30.
Effects of aspartame on hsp70, bel-2 and . J Biomed Res. 2016 Sep;30(5):427-435.
23|bax expression in immune organs of Wistar Choudhary AK, Devi RS. doi: 10.7555/JBR.30.20140097. Epub 7wk
albino rats. 2016 Jul 20.
hepatoort loading to triggonsd miteis oxide 9 Food Drug Ansl. 2015 Dec:23(4)675-
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synthase (NOS) levels on long term
. 2015 Jan 9.
consumption of aspartame.
= . . J Biomed Res. 2015 Sep;29(5):390-6. doi:
%5 Acute ('effect' of aspal'“tame 1ndu'ced oxidative |Ashok I, Sheeladevi R, Wankhar 10.7555/JBR.28.20120118. Epub 2014 S5k
stress in Wistar albino rat brain. D.
Jan 12.
I ¢ of " q hari th Int J Immunopathol Pharmacol. 2015
26 et L B e 98 | Alkafaty Mel-S, Ibrahim ZS, Jun;28(2):247-55. doi: .
rab fwver: biochemieal, molecuiar, an Ahmed MM, El-Shazly SA. 10.1177/0394632015586134. Epub 2015
histological approach.
May 26.
Longer period of oral administration of Endocrinol Nutr. 2015 Mar;62(3):114-22.
27|aspartame on cytokine response in Wistar |Choudhary AK, Sheela Devi R. doi: 10.1016/j.endonu.2014.11.004. Epub |7 v F
albino rats. 2015 Feb 11.
Aspartame Admlnlstra‘Flon and Insulin NOStl'PalaCIOS- R, Gomez-Gard}mo Int J Toxicol. 2014 Jul:33(4):325-331. doi:
28 Treatment Altered Brain Levels of CYP2E1 |J, Molina-Ortiz D, Calzada-Leén 10.1177/1091581814540480. Eoub 2014 |5 v k
and CYP3A2 in Streptozotocin-Induced R, Dorado-Gonzalez VM, Vences- J 1 17 - pu
Diabetic Rats. Mejia A. W
Biochemical responses and mitochondrial Redox Biol. 2014 Apr 29;2:820-31. doi:
29|mediated activation of apoptosis on long- Ashok I, Sheeladevi R. 10.1016/j.redox.2014.04.011. eCollection |7 v b
term effect of aspartame in rat brain. 2014.
Effect of chronic exposure to aspartame on . J Biosci. 2012 Sep;37(4):679-88. doi: = .
30 oxidative stress in the brain of albino rats. Iyyaswamy A, Rathinasamy S. 10.1007/s12038-012-9236-0. 7k
ICysteine and glutathione restore the |gimuintzi 1, Schulpis KH, Food Chem Toxicol. 2008 Jun;46(6):2074-
31 . i Angelogianni P, Liapi C, Tsakiris [9. doi: 10.1016/j.fct.2008.01.050. Epub Zv bk
ATPase activity induced by aspartame
. S. 2008 Feb 8.
metabolites.
Zhou Q, Sun WW, Chen JC,
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32|inhibits glucose uptake through Wu BX, An YP, Huang L, Sun doi: 10.1038/541467-022-32000-0 <7 R
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33|differentiation in offspring: evidence from  [Souza RJ, Becker AB, Mandhane |2148. doi: 10.1038/s41366-020-0575-x. -

humans, mice, and cells.

PJ, Turvey SE, Moraes TdJ, Sears
MR, Subbarao P, Dolinsky VW.

Epub 2020 May 4.

12




Bl . e - FYtE e
i WELA b % & 1B %
#2 Y
]éong'ge“;? Efée“t‘)f A,‘SEpa.ztame o Male Int J Fertil Steril. 2020 Juli14(2):91-101.
34| reproductive Bystem: fvidence for Anbara H, Sheibani MT, Razi M. |doi: 10.22074/ijfs.2020.6065. Epub 2020 |7 X
Testicular Histomorphometrics, Hsp70-2 Jul15
Protein Expression and Biochemical Status. ’
Effect of' devel'opmental NMDAR Collison KS, Inglis A, Shibin S, PLoS One. 2018 Mar 21513(3):c0194416.
antagonism with CGP 39551 on aspartame- |Saleh S, Andres B, Ubungen R, . X
35]. . . doi: 10.1371/journal.pone.0194416. <R
induced hypothalamic and adrenal gene Thiam J, Mata P, Al-Mohanna .
. eCollection 2018.
expression. FA.
Inhibition of the gut enzyme intestinal g;: ! S.i’ 113 Eilmll I%OEARWMII{IHO.Z AR,
alkaline phosphatase may explain how UPItaxphol &, it W, BYOIM ) A 1yh] Physiol Nutr Metab. 2017
. SK, Economopoulos KP, Morrison X i ..
36|aspartame promotes glucose intolerance . |Jan;42(1):77-83. doi: 10.1139/apnm-2016- | ¥ 7 X
d obesity ; i S, Hu D, Zhang W, Gharedaghi 0346. Enub 2016 Nov 18
and obesity 1n mice. MH, Huo H, Hamarneh SR,Hodin e ov 1e.
RA.
Effect of aspartame on oxidative stress and ] Neurotox Res. 2012 Apr;21(3):245-55. doi:
37| monoamine neurotransmitter levels in Abdel Salam OM, Salem NA, 10.1007/s12640-011-9264-9. Epub 2011 |[¥ 7 R
. . . Hussein JS.
lipopolysaccharide-treated mice. Aug 6.
Comp Funct Genomics. EFSA
38|In vivo cytogenetic studies on aspartame. Alsuhaibani ES. 2010;2010:605921. doi: EAZPS
10.1155/2010/605921. Epub 2010 Jun 20.
EFSA
39 gv::;)ttsz;l:y atseszfgrzfe‘)k:g;il;{;ﬁe{{ and Bandyopadhyay A, Ghoshal S, Drug Chem Toxicol. 2008;31(4):447-57. <2 BRI TER
ors: asp ? ? Mukherjee A. doi: 10.1080/01480540802390270. N7 7 LHhY
saccharin.
7 L#15
Gombos K, Varjas T, Orsés Z,
40 The effect of aspartame admlmstratlor} on |Polydk E, Peredi J,. Varga Z, |In Vivo. 2007 Jan-Feb;21(1):89-92. -2
oncogene and suppressor gene expressions. |Nowrasteh G, Tettinger A, Mucsi
G, Ember 1.
BET7ER
ﬁfggire:;tz\;ijjﬁza]ifa(;fﬂ?:;larﬂ high- Takehara CT, Nicoluci fG, Food Res Int. 2022 Nov;161:111899. V7T LAY
41 v Andrade TFS, Arisseto-Bragotto |doi: 10.1016/j.foodres.2022.111899. Epub |E F 7 L#1T
commercial products and updated exposure
AP. 2022 Sep 5. T RNV F—
assessment.
L#T
Changes in nonnutritive sweetener intake .
in a cohort of preschoolers after the Rebolled(? N, Reyes M, Popkin , | Pediatr Obes. 2022 Jul;17(7):e12895. doi:
42(. . o BM, Adair L, Avery CL, Corvaldn .. E b
implementation of Chile's Law of C. Ne SW. Taillie LS 10.1111/ijpo.12895. Epub 2022 Jan 27.
FoodLabelling and Advertising. » 8 o HALe LS.
R . Food Addit Contam Part A Chem Anal
Probabilistic modelling to assess exposure Control Fxpo Risk Assess. 2016
to three artificial sweeteners of young Irish |O'Sullivan Ad, Pigat S, O'Mahony . p
43 tient a1-3 ith PKUand C. Gib MJ. MeKevitt AT Nov;33(11):1660-1671. doi: =
?}?\/{1;2 s age years wi an » nbney Ad, AleBevitt AL 10.1080/19440049.2016.1227479. Epub
. 2016 Sep 30.
Can Artificial Sweeteners Increase the Risk |y, o o) iy L, Li B, Liu S, |Nutrients. 2022 Sep 10:14(18):3742. doi:
44|of Cancer Incidence and Mortality: Evidence . E b
. . Cui W. 10.3390/nu14183742.
from Prospective Studies.
Trakman GL, Lin WYY,
Hamilton AL, Wilson-O'Brien AL,
Processed Food as a Risk Fa.ctor for the , Stanley A, Chlgg JY, Y"u dJ, Mé’:lk Nutrients. 2022 Sep 2:14(17):3627.
45|Development and Perpetuation of Crohn's |JWY, Sun Y, Niu J, Miao Y, Lin doi: 10.3390/nu14173627 £k
Disease-The ENIGMA Study. X, Feng R, Chen M, Shivappa N, |[“" ' nu :
Hebert JR,Morrison M, Ng SC,
Kamm MA.
Suez J, Cohen Y, Valdés-Mas R,
Mor U, Dori-Bachash M, Federici
S, Zmora N, Leshem A,
Personalized microbiome-driven effects of ﬁmgzgf;z:vl\%r]ifg‘gﬁ& fr“; Cell. 2022 Sep 1;185(18):3307-3328.19.
46|non-nutritive sweeteners on human glucose |_... ! > |doi: 10.1016/j.cell.2022.07.016. Epub 2022 | &

tolerance.

Eliyahu-Miller S, Metz A,
Fischbein R, Sharov O, Malitsky
S, Itkin M, Stettner N, Harmelin
A, Shapiro H, Stein-Thoeringer
CK, Segal E, Elinav E.

Aug 19.

13




BL . e - FYtE e
o XA b = & BEES . wE
%5 LE
Debras C, Chazelas E, Srour B,
Druesne-Pecollo N, Esseddik Y,
Artificial sweeteners and cancer risk: Szabo de Edelenyi F, Agaésse C,
Results from the NutriNet-Santé ’ De Sa A, Lutchia R, Gigandet S, |PLoS Med. 2022 Mar 24;19(3):e1003950.
47 onpulation-based cohort stud Huybrechts I, Julia C, Kesse- doi: 10.1371/journal.pmed.1003950. ek
pop ¥ GuyotE, Alles B, Andreeva VA, eCollection 2022 Mar.
Galan P, Hercberg S,
Deschasaux-Tanguy M, Touvier
M.
Dystonic crises in dopa- ive dvstoni Pract Neurol. 2019 Jun;19(3):268-269.
48|, 3;13 0“56;“393 n ;?akr eSponsive Aystoma | png WKW, Bertram KL. doi: 10.1136/practneurol-2018-001900. |t k
induced by energy drinks. Epub 2019 Jan 30.
A randomized controlled trial contrasting
the effects of 4 low-calorie sweeteners and - Am J Clin Nutr. 2019 May 1;109(5):1288-
49 . . X . . . =
sucrose on body weight in adults with Higgins KA, Mattes RD 1301. doi: 10.1093/ajen/nqy381. b
overweight or obesity.
Characterization of Non-Nutritive EE TR
50 Sweetener Intake in Rural Southwest Hedrick VE, Passaro EM, Davy |Nutrients. 2017 Jul 14;9(7):757. doi: ek TP LAY
Virginian Adults Living in a Health- BM, You W, Zoellner JM. 10.3390/nu9070757. ’
Disparate Region. v L#26
Investigating nutrition and lifestyle factors |Wulaningsih W, Van Hemelrijck |Int J Obes (Lond). 2017 Feb;41(2):340-
51|as determinants of abdominal obesity: an M, Tsilidis KK, Tzoulaki I, Patel |347. doi: 10.1038/ij0.2016.203. Epub 2016 | £ +
environment-wide study. C, Rohrmann S. Nov 14.
Occurrence of artificial sweeteners in . .
human liver and paired blood and urine Zhang T, Gan Z, Gao C, Ma L, Li EnAVHOHA Sei Process}mpacts. 2016 Sep
52 samples from adults in Tianjin, China and |Y, Li X, Sun H 1418(9):1169-76. doit er
ipres trom i, s : 10.1039/c6em00130k. Epub 2016 Jul 6.
their implications for human exposure.
5 Irl‘g:f;; Zfbmes'ﬁf;l_‘ﬁ/fg f'z’l‘l}(‘)iii‘j b;:ai‘tame Spandl P, Dryahina K, Vicherkov |J Breath Res. 2015 Nov 19:9(4:047104. |, |
duanthied by g asp 4 P, Smith D. doi: 10.1088/1752-7155/9/4/047104,
ingestion.
Consumption of caffeinated and artificially M::E:igzg; CI())ZSmIZij}I;’ EW Am J Clin Nutr. 2015 Sep;102(3):648-54.
54|sweetened soft drinks is associated with ’ .7 |doi: 10.3945/ajcn.114.100958. Epub 2015 |t k
. Kelly SP, Dreyfus JG, Pereira
risk of early menarche. Jul 15.
MA.
. o . EFSA
Consumption of artificial sweetener- and Schernhammer ES, Bertrand KA, [Am J Clin Nutr. 2012 Dec;96(6):1419-28.
55|sugar-containing soda and risk of lymphoma|Birmann BM, Sampson L, Willett |doi: 10.3945/ajcn.111.030833. Epub 2012 |t b
and leukemia in men and women. WC, Feskanich D. Oct 24.
New clinical findings on the longevity gene
in disease, health, & longevity: Sirtuin 1
often decreases with advanced age & Omura Y, Lu DP, Jones M, Acupunct Electrother Res. 2011;36(3-
56|serious diseases in most parts of the human |O'Young B, Duvvi H, Paluch K,  [4):287-309. doi: =
body, while relatively high & constant Shimotsuura Y, Ohki M. 10.3727/036012911803634111.
Sirtuin 1 regardless of age was first found
in the hippocampus of supercentenarians.
isoning i - [AFFH]
57 H\i&telflizsgrllgmcsl?:lii;:dad?;b}(;i:—?;i::le Szponar J, Gérska A, Majewska |Przegl Lek. 2011;68(8):521-2. PMID: E
W v Giag M, Tchérz M, Drelich G. 22010455 Polish.
report].
EFSA
. . Andreatta MM, Mufioz SE Prev Med. 2008 Jul;47(1):136-9. doi: FiE T
5 » TR
sg|Artificial sweetener consumptionand G Mg Eynard AR, Navarro|10.1016/.ypmed.2008.03.015. Epub 2008 | €
urinary tract tumors in Cordoba, Argentina. A Apr 8 W77 LAY
7 L#31
ls.afe.';ly and efficacy Of_;‘Spagtf‘.‘m‘?;lbased dgor |Chamberlain SM, Balart JC, Dig Dis Sci. 2007 Novi52(11):3165-8. doi:
59| Juid versus sucroserbased Uquids useCior | q.i4is K, Salek J, Sridhar S,  |10.1007/s10620-007-9790-8. Epub 2007 | F
dilution in oral sodium phosphate solutions
. Thompson WO. Apr 4.
for colonoscopy preparations.
Metabolic and feeding behavior alterations |von Poser Toigo E, Huffell AP, Appetite. 2015 Apr;87:168-74. doi:
60|provoked by prenatal exposure to Mota CS, Bertolini D, Pettenuzzo |10.1016/j.appet.2014.12.213. Epub 2014 |Z v b
aspartame. LF, Dalmaz C. Dec 24.
The effect of aspartame metabolites on the |Simintzi I, Schulpis KH, F00f1 Chen} Toxicol. 200.7_ EFSA
61|suckling rat frontal cort Angelogianni P, Liapi C, Tsakiris | 26¢ 45(12):2397-401. doi: in vitro
sucklng rat rontal cortex ngeloglanmi £, taapt L, LSaXIS 144 1016/.fct.2007.06.016. Epub 2007 Jun
acetylcholinesterase. An in vitro study. S. 16
The effect of aspartame on Simintzi I, Schulpis KH, Pharmacol Res. 2007 Aug;56(2):155-9. EFSA
62|acetylcholinesterase activity in hippocampal [Angelogianni P, Liapi C, Tsakiris |doi: 10.1016/j.phrs.2007.05.003. Epub in vitro
homogenates of suckling rats. S 2007 May 13.
. e . . Basic Clin Pharmacol Toxicol. 2008 (#85t]
63 Consequences of exposure to carcinogens Soffritti M, Belpoggi F, Esposti Febi102(2):118-24. doi 10.1111/j.1742-

beginning during developmental life.

DD, Falcioni L, Bua L.

7843.2007.00200.x.

14




BL . e - FYtE e
e X aA b % % 1B | BE
&
Aspartame: a safety evaluation based on Magnuson BA, Burdock GA, (sl
64 Cu;;en + use Tevols ie lations. and Doull J, Kroes RM, Marsh GM, ~ |Crit Rev Toxicol. 2007;37(8):629-727. doi: EFSA
toxicological andej 'dgem'olo ‘c7al studies Pariza MW, Spencer PS, Waddell [10.1080/10408440701516184.
xieolost prdemiologt 185 |WJ, Walker R, Williams GM.
Environ Health Perspect. 2007
65| Aspartame not linked to cancer. Abegaz EG. Jan;115(1):A16-7; author reply A17. doi:
10.1289/ehp.115-a16.
M ! ! is and Ivmph . Schoeb TR, McConnell EE, Vet Pathol. 2009 Sep;46(5):952-9. doi: EFSA
66 b.y°°p asma p‘i moms an@ lymphomamn |y jiana MM, Davis JK, Davidson |10.1354/vp.08-VP-0240-S-COM. Epub
1085848 10 rats. MK, Lindsey JR. 2009 May 9.
Commentary: further comments on Vet Pathol. 2011 Mar;48(2):420-6. doi: EFSA
67|Mycoplasma pulmonis and lymphoma in Schoeb TR, McConnell EE. 10.1177/0300985810377183. Epub 2010
bioassays of rats. Aug 17.
A " b dincid £ Cancer Epidemiol Biomarkers Prev. 2007
68 hspart ame sf)nsu:ing)) 1on and incidence o Samuels A. Jul;16(7):1527-8; author reply 1528-9. doi:
ematopoletic and brain cancers. 10.1158/1055-9965. EPI-07-0294.
Aspartame and incidence of brain Cancer Epidemiol Biomarkers Prev. 2008
69 mali' hancies Davis DL, Ganter L, Weinkle J. |May;17(5):1295-6. doi: 10.1158/1055-
1enancies. 9965.EPI-07-2869.
70 i‘::il;li;l:;ﬁ)ieggfiggifsi);ngi?:zn asa Caldwell JC, Jinot J, DeVoney D, |Environ Mol Mutagen. 2008
Gift JS. Mar;49(2):155-64. doi: 10.1002/em.20356.
lymphoma.
Identification of aspartame-induced 'IM‘lba}idl. Elzf gngdl F’l.PanaCChl S, Acta Histochem. 2020 Jul;122(5):151548.
71|haematopoietic and lymphoid tumours in andriof L, VOrnom 4, . . |doi: 10.1016/j.acthis.2020.151548. Epub
P Manservigi M, Sgargi D, Falcioni
rats after lifetime treatment. . 2020 May 20.
L, Bua L, Belpoggi F.
Aspartame and cancer - new evidence for . . Environ Health. 2021 Apr 12;20(1):42.
2| causation. Landrigan PJ, Straif K. doi: 10.1186/512940-021-00725-y.
First European conference on aspartame: Food Chem Toxicol. 2007 Jul;45(7):1308-
73|putting safety and benefits into perspective. [Renwick AG, Nordmann H. 13. doi: 10.1016/5.£ct.2007.02.019. Epub
Synopsis of presentations and conclusions. 2007 Feb 22.
Ramos-Garcia M, Ble-Castillo JL,
Effects of Non-Nutritive Sweeteners on Garcia-Vazquez C, Tovilla-Zarate
74 Energy Intake, Body Weight and CA, Juarez-Rojop 1E, Olvera- Foods. 2021 Apr 28;10(5):958. doi: 5.y
Postprandial Glycemia in Healthy and with |Hernandez V, Genis-Mendoza 10.3390/foods10050958.
AlteredGlycemic Response Rats. AD, Cérdova-Uscanga R, Alvarez-
Gonzéalez CA, Diaz-Zagoya JC.
Consumption of a Beverage Containing
Aspartame and Acesulfame K for Two . .
Weeks Does Not Adversely Kim Y, Keogh JB, Clifton PM. Int J EHVHO? Res Pu?hc Health. 2020
75 . Dec 4;17(28):9049. doi: E b
InfluenceGlucose Metabolism in Adult 10.3390/ erph17239049
Males and Females: A Randomized : uerp :
Crossover Study.
Changes in Non-Nutritive Sweetener
76| Consumption Patterns in Response to a ﬁ:ﬁigg‘*“ner IM, Davy BM, |\ rients. 2020 Nov 8:12(11):3428. doi: .
Sugar-Sweetened Beverage : 10.3390/nu12113428.
ReductionIntervention.
The Effects of Non-Nutritive Artificial
Sweeteners, Aspartame and Sucralose, on
7 the Gut Microbiome in Healthy Ahmad SY, Friel J, Mackay D. Nutrients. 2020 Nov 6;12(11):3408. doi: £k
Adults:Secondary Outcomes of a 10.3390/nu12113408.
Randomized Double-Blinded Crossover
Clinical Trial.
Harder NHO, Hieronimus B,
Effects of Dietary QIucose and f‘ructose on |[Stanhope KL, Shl})ata NM, Lee Nutrients. 2020 Aug 25:12(9):2581. doi:
78| Copper, Iron, and Zinc Metabolism V, Nunez MV, Keim NL, Bremer 10.3390/mu12092581 =
Parameters in Humans. A, Havel PJ, Heffern MC, Medici | 0 T :
V.
Tlhe effect (;f :)hci artlﬁc;lal slxt)s;leete;lellt‘s .on Appl Physiol Nutr Metab. 2020
79(8 u‘;{)se .med"" d° ‘;’i“_g}. Z"" q y adults-a Ahmad SY, Friel JK, MacKay DS. |Jun;45(6):606-612. doi: 10.1139/apnm- | & b
randonuzed, doublierbnded, 2019-0359. Epub 2019 Nov 7.
crossoverclinical trial.
Lack of potential carcinogenicity for Food Chem Toxicol. 2020
0 aspartame - Systematic evaluation and Wikoff DS, Chappell GA, Fitch S, |Jan;135:110866. doi:

integration of mechanistic data into
thetotality of the evidence.

Doepker CL, Borghoff Sd.

10.1016/).fct.2019.110866. Epub 2019 Oct

12.

15




Bl . e - FYtE e
o XA b = & BEES . wE
%5 LE
Moderate intake of aspartame and sucralose . J Clin Biochem Nutr. 2019 Nov;65(3):223-
with meals, but not fructose, does not Ryuk JA, Kang S, Daily JW, Ko . . - .
81 . 231. doi: 10.3164/jcbn.19-15. Epub 2019 |Z v b
exacerbate energy and glucosemetabolism |BS, Park S Sep 11
in estrogen-deficient rats. P
Regul Toxicol Pharmacol. 2019 o
29 Mutagenicity and genotoxicity studies of Otabe A, Ohta F, Takumi A, Apr;103:345-351. doi: in vitro
aspartame. Lynch B. 10.1016/j.yrtph.2018.01.023. Epub 2018 |in vivo
Feb 19.
Histological analyses of the Ishii (1981) rat Regul Toxicol Pharmacol. 2019
83 carcinogenicity study of aspartame and Shibui Y, Fujitani S, Iwata H, Mar;102:23-29. doi: 5y b
comparison with the Ramazzini Institute Lynch B, Roberts A. 10.1016/j.yrtph.2018.12.010. Epub 2018
studies. Dec 18.
Plas“.‘atfzttx f}‘l"d eih""n‘)g”?“;‘;i‘?slare jos. |Price CA, Argueta DA, Medici V, [Am J Physiol Endocrinol Metab. 2018
84 Zssoéﬁf "g N p(;; .prﬁn 1Al Sy Ceriaes, p emer AA, Lee V, Nunez MV,  |Aug 1;315(2):E141-E149. doi: .
}f." . ""tn POt in humans ims‘gmmg Chen GX, Keim NL, Havel PJ,  |10.1152/ajpendo.00406.2017. Epub 2018
alghUiructose com syruprsweetene Stanhope KL, DiPatrizio NV. Apr 10.
beverage.
An In Vivo Magnetic Resonance . .
35 Spectroscopy Study of the Effects of Caloric 3?311?,5;?;?(;1CI)\}ZPE:O{{;WI(;RHS Nutrients. 2017 May 10;9(5):476. doi: S5k
and Non-Caloric Sweeteners on Liver Pr(;m ors JJ ’ Y5 10.3390/nu9050476.
LipidMetabolism in Rats. p ’
g:n}iie:ttis;?ﬁ;?éQi?ssfj;n];;f;;e:ﬁ:&n Dooley J, Lagou V, Dresselaers T, |Front Oncol. 2017 Feb 9;7:18. doi:
86 . pr ’ |van Dongen KA, Himmelreich U, |10.3389/fonc.2017.00018. eCollection <R
Growth, or Induced Mortality in aMurine .
Liston A. 2017.
Model.
87 [Safety of intensive sweeteners]. Lugasi A Orv Hetil. 2016 Apr;157 Suppl 1:14-28.
<SAVH Y —EOHRL> gast doi: 10.1556/0H.2016.30468.
Dietary exposure to benzoates (£210-E213), Food Addit Contam Part A Chem Anal
parabens (E214-E219), nitrites (E249- . Control Expo Risk Assess.
88| E250), nitrates (E251-E252), BHA BVJSZE;:; fﬁ’\f;“ll{l)ﬁiﬁﬁvl\fau 7 12015:32(3):293-306. doi: E b
(E320),BHT (E321) and aspartame (E951) ’ ’ ’ 10.1080/19440049.2015.1007535. Epub
in children less than 3 years old in France. 2015 Feb 16.
‘smﬁ“‘"‘uy and St eetfned ""?‘rtm;atii McCullough ML, Teras LR, Shah |J Nutr. 2014 Dec;144(12):2041-9. doi:
gg| everage consumption 1s not associated With p 'ny;oo. WR Gaudet MM, 10.3945/jn.114.197475. Epub 2014 Oct | F
risk of lymphoid neoplasms inolder men and
Gapstur SM. 23.
women.
' ' ' ' Vin K, Connolly A, McCaffrey T, Food Addit Con‘tam Part A Chem Anal
Estimation of the dietary intake of 13 McKevitt A. O'Mahony C. Prieto Control Expo Risk Assess.
90 |priority additives in France, Italy, the UK M Tennan{D Heart yA 7VOIatier 2013;30(12):2050-80. doi: <
and Ireland as part of the FACET project. ? ’ B 10.1080/19440049.2013.851417. Epub
JL.
2013 Dec 4.
g . tened b . fat Maersk M, Belza A, Stedkilde-Jo
:crose'svx;ie T,ne everallges ucicr'ease ?f ; [rgensen H, Ringgaard S, Am J Clin Nutr. 2012 Feb;95(2):283-9.
91 Z ”afe ‘g_ N “’e;"’ m.usz.e’ t""n V‘f."em 2% | Chabanova E, Thomsen H, doi: 10.3945/ajen.111.022533. Epub 2011 |E F
€pot- a 5'mo randomzedintervention Pedersen SB, Astrup A, Richelsen|Dec 28.
study.
B.
Bifects of artificial sweeteners on the AhR- . Toxicol In Vitro. 2013 Dec;27(8):2283-8. [ yii
and GR-dependent CYP1A1 expression in |Kamenickova A, Pecova M, . . in vitro
92| . doi: 10.1016/j.tiv.2013.10.001. Epub 2013
primary human hepatocytes andhuman Bachleda P, Dvorak Z. Oct 9
cancer cells. :
. . . . . . . . EFSA
Links between private habits, psychological |Cabaniols C, Giorgi R, Chinot O, |J Neurooncol. 2011 Jun;103(2):307-16.
93|stress and brain cancer: a case-control pilot |Ferahta N, Spinelli V, Alla P, doi: 10.1007/s11060-010-0388-1. Epub =
study in France. Barrie M, Lehucher-Michel MP. 2010 Sep 11.
Artificial sweeteners and the risk of gastric, |Bosetti C, Gallus S, Talamini R, |Cancer Epidemiol Biomarkers Prev. 2009 EFSA
94|pancreatic, and endometrial cancers in Montella M, Franceschi S, Negri |Aug;18(8):2235-8. doi: 10.1158/1055~ =
Italy. E, La Vecchia C. 9965.EPI-09-0365.
. . EFSA
o L. Gallus‘SZ Scotti L, Neg?‘ E, Ann Oncol. 2007 Jan;18(1):40-44. doi:
95 Artificial sweeteners and cancer risk in a Talamini R, Franceschi S, 10,1093/ /md1346. Epub 2006 Oct
network of case-control studies. Montella M, Giacosa A, Dal Maso | annoncim - Epa ¢
. 16.
L, La Vecchia C.
No difference in ad libitum energy intake in |Kuzma JN, Cromer G, Hagman
healthy men and women consuming DK, Breymeyer KL, Roth CL, Am J Clin Nutr. 2015 Dec;102(6):1373-80.
96 |beverages sweetened with fructose,glucose, |Foster-Schubert KE, Holte SE, doi: 10.3945/ajen.115.116368. Epub 2015 |t b
or high-fructose corn syrup: a randomized |Callahan HS, Weigle DS, Kratz |Nov 4.
trial. M.
Suppression of sweet sensing with glucose, |[Kashima H, Taniyama K, Nutr Res. 2019 Aug;68:62-69. doi:
97|but not aspartame, delays gastric emptying |Sugimura K, Endo MY, 10.1016/j.nutres.2019.06.005. Epub 2019 |kt k

and glycemic response.

Kobayashi T, Fukuba Y.

Jul 2.

16




Bl . e - FYtE e

i WELA b % & 1B %

%5 LE

oa|ong term dictary C‘)i‘iee‘f;t;‘”;i‘g;‘ided Reid M, Hammersley R, Hill AJ, |Br J Nutr. 2007 Jan:97(1):193-203. doi:
gar pplemen ary Skidmore P. 10.1017/80007114507252705.
drinks over a 4-week period.
Svst tized tact d it d Castanedo-Tardan MP, Gonzélez |Pediatr Dermatol. 2009 Nov- bk
99>¥® f“l“aklzet . eon act f”r];“"‘ 1hs an ME, Connelly EA, Giordano K,  |Dec;26(6):739-43. doi: 10.1111/.1525-
montelukast n an atopic boy. Jacob SE. 1470.2008.00855.x.
. Am J Physiol Regul Integr Comp Physiol.

100 Swsemesstand d'?“ttemeis.ta“e ‘zf meals per |y i ile TJ, Gupta N, Case RM,  |2009 Sep:207(3):R632-9. doi: ek
se does not meciate gastric emptymg mn Thompson DG, McLaughlin JT. |10.1152/ajpregu.00090.2009. Epub 2009
humans.

Jun 17.
Marino JM, Ertelt TE,
Caffeine, artificial sweetener, and fluid Wonderlich SA,.Crosby RD’. Int J Eat Disord. 2009 Sep;42(6):540-5. £k

101{. R . Lancaster K, Mitchell JE, Fischer |, ..
intake in anorexia nervosa. doi: 10.1002/eat.20633.

S, Doyle P, Le Grange D,
Peterson CB, Crow S.
102 Modified sham feeding of sweet solutions in |Klein DA, Schebendach JE, dPh},,SllgllBOi}éiv' }? 00b9 ﬂa;)gégg;%gg -5EO‘ b =
women with and without bulimia nervosa. |Brown AdJ, Smith GP, Walsh BT. or 1L 1-physben. He.tbe. Bpu
2008 Aug 17.
oraines: <
103|Formaldehyde, aspartame, and migraines: a|; 1 op §tochschulte S. Dermatitis. 2008 May-Jun;19(3):E10-1.
possible connection.

104 Seizures and hyponatremia after excessive |Mortelmans LJ, Van Loo M, De  |Eur J Emerg Med. 2008 Feb;15(1):51. doi: | £ k
intake of diet coke. Cauwer HG, Merlevede K. 10.1097/MEJ.0b013e3282703645.

I? aspartame really safer. n reduc‘mg‘the .. Diabetes Care. 2007 Jul;30(7):e59. doi: =

105 |risk of hypoglycemia during exercise in Ferland A, Brassard P, Poirier P.

. . . 10.2337/dc06-1888.
patients with type 2 diabetes?
P . South Med J. 2007 May:100(5):543. doi: | E F
106|Aspartame-induced thrombocytopenia. Roberts HdJ. 10.1097/SM.J 0b013e31802fadd7.
Duarte LM, Ferreira SMR, Food Addit Con.tam Part A Chem Anal
. . . Control Expo Risk Assess. 2022
Dietary exposure to low-calorie sweeteners |Almeida CCB, Duran ACDFL, i A L
107]. le of Brazili N Grilo MF. Macedo MS Oct;39(10):1650-1662. doi: =
1.8 sampre of Draziian pregnant womet. F“ ° » f";%g C. Orisoim Sp. | 10-1080/19440049.2022.2112763. Epub
ranceschini » Crispim SP. 1,00, Aug 22.
Food Addit Contam Part A Chem Anal
Dietary exposure to artificial sweeteners Carvalho C, Correia D, Severo M, |Control Expo Risk Assess. 2022

108|and associated factors in the Portuguese Magalhides V, Casal S, Ramos E, |Jul;39(7):1206-1221. doi: =

population. Lopes C, Torres D. 10.1080/19440049.2022.2075039. Epub
2022 May 23.
Effects of Consuming Sugar-Sweetened Is-fiitilgnhﬁ,svlzuﬁfrll; 11?41\\47’ Lee V
109 Beverages for 2 Weeks on 24-h Circulating Benvam Y Br;mer AA M,edici V’ Nutrients. 2020 Dec 19;12(12):3893. doi: R
Leptin Profiles, Ad Libitum Food Intake ¥ ? ? R ’110.3390/nu12123893.
. . Havel PdJ, Stanhope KL, Keim
and Body Weight in Young Adults. NL
Consumption of Aspartame Associated with |Schultz J, Furnish K, El-Mallakh |2 1 Psychopharmacol. 2019
110}, rdive Dyskinesia: New Observation RS Nov/Dec;a9(6):690-691. doi: er
ysxinesia- few LIbs : : 10.1097/JCP.0000000000001112.
Beverages containing low energy . P ..
sweeteners do not differ from water in their |[Fantino M, Fantino A, Matray M, Appetlte: 2018 Jun 13125:557-565. doi:

111 ) > ' 10.1016/j.appet.2018.03.007. Epub 2018 |E b
effects on appetite, energy intake and food |Mistretta F. Mar 9
choices in healthy, non-obese French adults. ars.

Personal Variation in Preference for Child Obes. 2017 Oct;13(5):369-376. doi:

112 . i . . 1. . . b
Sweetness: Effects of Age and Obesity. Bobowski N, Mennella JA. }(2) 1089/chi.2017.0023. Epub 2017 May N
Aspartame intake is associated with greater Appl Physiol Nutr Metab. 2016

113|glucose intolerance in individuals with Kuk JL, Brown RE. Jul;41(7):795-8. doi: 10.1139/apnm-2015- | & k
obesity. 0675. Epub 2016 May 24.

Sathyapalan T, Thatcher NdJ,
- . Hammersley R, Rigby AS, Courts |PLoS One. 2015 Mar 18;10(3):e0116212.
0 ,

114 Asp;rtgmedsen51tlv1ty. tA:liouble blind FL, Pechlivanis A, Gooderham doi: 10.1371/journal.pone.0116212. E b

rancomsed crossover stucy. NJ, Holmes E, le Roux CW, Atkin |eCollection 2015.
SL.
Combined glucose ingestion and mouth Int J Sporjt Nutr EXG.)_I'C Metab. 2014

115 pining 1 int eveli Chone E. Guelfi KJ. F ier PA Dec;24(6):605-12. doi: ek
rinsing improves sprint cycling ong E, Guelfi KJ, Fournier PA. 10.1123/ijsnem. 2013-0097. Epub 2014
performance.

Mar 25.
116 Neurobehavioral effects of aspartame Lindseth GN, Coolahan SE, Res Nurs Health. 2014 Jun;37(3):185-93. Er

consumption.

Petros TV, Lindseth PD.

doi: 10.1002/nur.21595. Epub 2014 Apr 3.

17




BE

Bl = 2 - "
. WX EA b £ s C| o mE
5 s
Systemic allergic dermatitis presumably . . X
. . Contact Dermatitis. 2012 Nov;67(5):315-
E
117|caused by formaldehyde derived from Veien NK, Lomholt HB. 6. doi: 10.1111/.1600-0536.2012.02147 x. N
aspartame.
118 Aspartame-induced fibromyalgia, an 1(\3/11 a,IH) 1;00111315 ”Ié nsem'antCT, Clin Exp Rheumatol. 2010 Nov-Dec;28(6 ek
unusual but curable cause of chronic pain. artle 'er » Lavernier L, Suppl 63):5131-3. Epub 2010 Dec 22.
Ornetti P.
Effects of sucrose drinks on macronutrient Appetite. 2010 Aug;55(1):130-6. doi:
119|intake, body weight, and mood state in Reid M, Hammersley R, Duffy M. [10.1016/j.appet.2010.05.001. Epub 2010 |kt k
overweight women over 4 weeks. May 12.
Effects of stevia, aspartame, and sucrose on |Anton SD, Martin CK, Han H, Appetite. 2010 Aug;55(1):37-43. doi:
120|food intake, satiety, and postprandial Coulon S, Cefalu WT, Geiselman |10.1016/j.appet.2010.03.009. Epub 2010 |t b
glucose and insulin levels. P, Williamson DA. Mar 18.
o s Ultrastruct Pathol. 2007 Mar-
121 Ulltt”‘fttr“st“rfl Changtes torabbit fibrinand |\, 5 B, Humphries P. Apr331(2):77-83. doi: R E
pratelets due to aspartame. 10.1080/01913120701376105.
Stevia and saccharin preferences in rats Sclafani A, Bahrani M, Zukerman Chem Senses. 201.0 Jun;35(5):433-43. doi R
122 . 10.1093/chemse/bjq033. Epub 2010 Apr
and mice. S, Ackroff K. 29 <R
The effect of aspartame and sucralose N caro.
intake on body weight measures and blood |Ragi ME, El-Haber R, El-Masri F, Br.f] Nutr. 2022 Jul 28;128(2):352360.
123 . X . . doi: 10.1017/S0007114521003238. Epub |7 v b
metabolites: role of their form (solid and/or |Obeid OA.
- . . 2021 Aug 23.
liquid) of ingestion.
Arcego DM, Olivo LB, Moraes
RO, Garcia EDS, Silveira AC,
Krolow R, Couto-Pereira NS,
Neurometabolic effects of sweetened Lampert C, Toniazzo AP, Nicola |Nutrition. 2020 Jul-Aug;75-76:110770.
124|solution intake during adolescence related |FDC, Sanches EF, Aristimunha |doi: 10.1016/j.nut.2020.110770. Epub Zv b
to depressive-like phenotype in rats. D, Hoppe JB, Klein CP, Fontella |2020 Feb 22.
FU, Almeida RF, Gamaro GD, Fr
6es FCTDS, Leite MC, Netto CA,
Zancan DM, Dalmaz C.
Solis-Medina A, Martinez-Magan
.. R a JJ, Quintanar-Jurado V,
i:g)‘ﬁ:’i:j;‘i i?gﬁsei::ﬁsl t‘i’(‘)ib(‘)lf‘ty Gallegos-Silva I, Juarez-Rojop IE, [Metab Brain Dis. 2018 Dec:33(6):2031-
125 . q p lfy . ption ¢ Tovilla-Z4rate CA, Diaz-Zagoya |2038. doi: 10.1007/s11011-018-0310-7. |7 v b
aSplarvsmte an tacesu ame potassum I 5o Hernandez-Diaz Y, Gonzélez- |Epub 2018 Sep 28.
male Wistar rats. Castro TB, Lépez-Narvéez ML,
Genis-Mendoza AD, Nicolini H.
Evaluation of long-term effects of artificial Ingba;sl 0, ﬁr((iioiaré I\I/IA’ V. Gii J Biochem Mol Toxicol. 2018
126|sweeteners on rat brain: a biochemical, anmeznad A, Somaz v, WU - 5ini32(6):e22053. doit 10.1002/jbt.22053. |7 v b
X . . rkan FT, Yigittirk G, Eroglu HA,
behavioral, and histological study. . Epub 2018 Apr 16.
Taskiran D.
Aspartame and Soft Drink-Mediated
Neurotoxicity in Rats: Implication of i Metab Brain Dis. 2017 Oct;32(5):1639-
127|Oxidative Stress, Apoptotic Signaling g;bda MA, Sadek KM, El-Sayed 1647. doi: 10.1007/s11011-017-0052-y. Zv b
Pathways, Electrolytes and Hormonal : Epub 2017 Jun 28.
Levels.
Neuroprotective and Ameliorating Impacts Anat Rec (Hoboken). 2017
128|of Omega-3 Against Aspartame-induced Ali EMT, Sonpol HMA. Jul;300(7):1290-1298. doi: vk
Neuronal and Astrocytic Degeneration. 10.1002/ar.23536. Epub 2017 Jan 28.
Long-term soft drink and aspartame intake o ..
. . . . ; Nutr Res. 2017 May;41:47-55. doi:
129 1nc'1uces hepatle damage via dysregul:%tl'on of |Lebda MA, Tohamy HG, El-Sayed 10.1016/j.nutres.2017.04.002. Epub 2017 |5 v F
adipocytokines and alteration of the lipid YS. Apr 19
profile and antioxidant status. p ’
3 il il Parnscl 01
130[25P » 1P Adaramoye OA, Akanni OO. Jan;27(1):29-37. doi: 10.1515/jbcpp-2014- |7 v b
profile and redox status of cellular system of 0130
male rats. :
Chronic Effect of Aspartame on Ionic . Int J Toxicol. 2014 Jul;33(4):332-341. doi:
131|Homeostasis and Monoamine é?]hﬂl\?:i}; Il\{dl,{Alex M, Mathews 10.1177/1091581814537087. Epub 2014 |7 v b
Neurotransmitters in the Rat Brain. ’ ’ May 28.
o irmanchistoehemical and altrestuetaral Ultrastruct Pathol. 2014 May;38(3):224-
132 . . Abdul-Hamid M, Gallaly SR. 36. doi* 10.3109/01913123.2014.889259. |7 v k
changes of cerebellum of albino rats induced
Epub 2014 Mar 31.
by aspartame.
§ . . Drug Chem Toxicol. 2013 Apr;36(2):135-
133 Long-term consumption of aspartame and |Abhilash M, Sauganth Paul MV, 40. doi: 10.3109/01480545.2012.658408. |5 v -

brain antioxidant defense status.

Varghese MV, Nair RH.

Epub 2012 Mar 2.

18




BL : " - FYtE e
- XA b = & BEES wE

#5 75 &
Effect of long term intake of aspartame on |Abhilash M, Paul MV, Varghese Food"Chern TO).HCOI' 2011 Jun;49(6):1203- -

134 .. Lo . 7. doi: 10.1016/.fct.2011.02.019. Epub Zv b
antioxidant defense status in liver. MYV, Nair RH.

2011 Mar 3.
Differential effects of early-life NMDA Collison KS, Inglis A, Shibin S, Physiol Behav. 2016 Dec 1;167:209-221.

135|receptor antagonism on aspartame- Andres B, Ubungen R, Thiam J, |doi: 10.1016/j.physbeh.2016.09.011. Epub |¥ 7 X
impaired insulin tolerance and behavior. Mata P, Al-Mohanna FA. 2016 Sep 15.

. . Arch Physiol Biochem. 2018
136 (]::Iff;/([:?T(g-(i:ig?ltzcda;zjlz;z;ziicsilsilrllnrlfszn Amin SN, Hassan SS, Rashed Oct;124(4):292-299. doi: <z
. LA. 10.1080/13813455.2017.1396348. Epub
and female mice.
2017 Nov 2.
giz%ﬁliil:%ilfltﬁi}?IXIia(ij:llsz;;it)};eol}o;(s)ti?d Onaolapo AY, Onaolapo OdJ J Chem Neuroanat. 2017 Dec;86:67-77.

137  1n e A0 ¢ ’ po A% PO doi: 10.1016/j.jchemneu.2017.09.001. P
morphological, biochemical, Nwoha PU. Epub 2017 Sep 7
immunohistochemical and apoptotic effects. pu ep
Chron; " intak h Finamor I, Pérez S, Bressan CA,

) tr}‘:mtc aspar f“;‘e mt.a © Ci‘}‘fes Changes  |prenner CE, Rius-Pérez S, Redox Biol. 2017 Apri11:701-707. doi:

138 “1‘ . ih.ranssu Il’ t‘.“a 1‘”31 Il’.a Vzlay’ . |Brittes PC, Cheiran G, Rocha MI, |10.1016/j.redox.2017.01.019. Epub 2017 |% 7 X
g u athione depletion and wer damagem g, Veiga M, Sastre J, Pavanato |Feb 1.
mice.

MA.
Alterations in behaviour, cerebral cortical Onaolapo AY. Onaolano OJ J Chem Neuroanat. 2016 Dec;78:42-56.
139|morphology and cerebral oxidative stress NwohaI}-’U ’ P ’ doi: 10.1016/j.jchemneu.2016.08.006. <R
markers following aspartame ingestion. : Epub 2016 Aug 24.
Cognitive and biochemical effects of Neurotoxicol Teratol. 2014 Mar-

140 monosodium glutamate and aspartame, Abu-Taweel GM, A ZM, Ajarem |Apr;42:60-7. doi: v
administered individually and in JS, Ahmad M. 10.1016/j.ntt.2014.02.001. Epub 2014 Feb
combination in male albino mice. 18.

Studies on the e?ffec't:s of aspal:tame 'on Abdel-Salam OM, Sale'zm NA, ElI- Eur Rev Med Pharmacol Sci. 2012

141|memory and oxidative stress in brain of Shamarka ME, Hussein JS, Deci16(15):2092-101 <R
mice. Ahmed NA, El-Nagar ME. ’ ’ :

Gender dimorphism in aspartame-induced |Collison KS, Makhoul NJ, Zaidi |PLoS One. 2012;7(4):e31570. doi:

142|impairment of spatial cognition and insulin |MZ, Saleh SM, Andres B, Inglis |10.1371/journal.pone.0031570. Epub 2012|~ 7 X
sensitivity. A, Al-Rabiah R, Al-Mohanna FA. [Apr 3.

Polyak E, Gombos K, Hajnal B,
143 Effects of artificial sweeteners on body Bonyar-Miiller K, Szabé S, Acta Physiol Hung. 2010 Dec;97(4):401-7. <2

weight, food and drink intake.

Gubicské-Kisbenedek A, Marton
K, Ember I.

doi: 10.1556/APhysiol.97.2010.4.9.

19




PRI 7 LA LEEDRX

Bl . e . BYE .
. WX RA b % B#EiE | wE
#S BE
Chronic intake of nutritive sweeteners and |Mendoza-Pérez S, Garcia-Gémez {;;;Jd};??d Sci Nutr. 2022 Novi73(7):027- B 728
1 ls'acchar'ln increases levili of glycolytic and f/[% Duran-Dominguez-de-Bazta 10.1080/09637486.2022.2088705. Epub vk AP — 1415
ipogenic enzymes in rat liver. . 2022 Jun 16,
Early-life low-calorie sweetener Tsan L, Chometton S, Hayes AM,
9 consumption disrupts glucose regulation, Klug ME, Zuo Y, Sun S, Bridi L, |JCI Insight. 2022 Oct 24;7(20):e157714. 5.k
sugar-motivated behavior, and memory Lan R, Fodor AA, Noble EE, doi: 10.1172/jci.insight.157714.
function in rats. Yang X, Kanoski SE, Schier LA.
Investigating the gut microbiome a.nd Murali A, Gl}rl V, Cameron HJ, Food Chem Toxicol. 2022 Jul:165:113123.
metabolome following treatment with Sperber S, Zickgraf FM, Haake V,| .. . =
g s . . doi: 10.1016/.fct.2022.113123. Epub 2022 | 7 v +
artificial sweeteners acesulfame potassium |Driemert P, Walk T, Kamp H, May 16
and saccharin in young adult Wistar rats. |Rietjens IM, van Ravenzwaay B. ay 2o
o . . . Nutr Metab Cardiovasc Dis. 2020 May
4 A;tfl(;zl:Z;i;tfirtle?;;I;?Iil;?:dzzhilff lin Risdon S, Meyer G, Marziou A, 7;30(5):843-846. doi: S5k
v s " ¥ y resuits Riva C, Roustit M, Walther G. 10.1016/j.numecd.2020.01.014. Epub
rocents. 2020 Feb 12.
Solis-Medina A, Martinez-Magan
. C e a JdJ, Quintanar-Jurado V,
Astrogliosis and dicre"’l‘“d neural t‘."""bﬂf‘ty Gallegos-Silva I, Juarez-Rojop IE, |Metab Brain Dis. 2018 Dec;33(6):2031-
5(2¢ "Oiseq“emgsAO eaffy CO“S“tmp Jon o Tovilla-Zarate CA, Diaz-Zagoya |2038. doi: 10.1007/s11011-018-0310-7. 7 b
aSplarV{“,.mf an . cesutlame potasstum | 1o Hernandez-Diaz Y, Gonzalez- |Epub 2018 Sep 28.
male Wistar rats. Castro TB, Lépez-Narvaez ML,
Genis-Mendoza AD, Nicolini H.
Maternal 1nta1.§e of fructose or artlﬁmaI. Bridge-Comer PE, Vickers MH, J szv Orl.g Health DI.S.. 2022
6 sweetener during pregnancy and lactation Morton-Jones J. Spada A. Rona J Oct;13(5):642-649. doi: <2
has persistent effects on metabolic and Revnold CMS » P ’ £:110.1017/S2040174422000022. Epub 2022
reproductive health of dams post-weaning. Y $ : Mar 24.
IS“;VI;Z‘:ES;MXEZ‘;%EZ&? ;’i ﬁ;ﬁiﬁc g |Bridge-Comer PE, Vickers MH, |Front Nutr. 2021 Dec 6:8:745203. doi:
7 ) 4 . Morton-Jones J, Spada A, Rong J,|10.3389/fnut.2021.745203. eCollection <R
Reproductive Health Outcomes in Male and
. Reynolds CM. 2021.
Female Mouse Offspring.
Consumption of Non-Nutritive Sweetener,
Acesulfame Potassium Exacerbates Lin CH, Li HY, Wang SH, Chen |Nutrients. 2021 Nov 9;13(11):3984. doi: <2
Atherosclerosis through Dysregulation of |YH, Chen YC, Wu HT. 10.3390/nu13113984.
Lipid Metabolism in ApoE Mice.
Hanawa Y, Higashiyama M,
Acesulfame potassium induces dysbiosis ﬁ?;;hiziicj\’r;?iﬁoéo V%ai{lt: [_S\’ J Gastroenterol Hepatol. 2021
9|and intestinal injury with enhanced g s NS P | Nov;36(11):3140-3148. doi: <R
lymphocyte migration to intestinal Inaba K, Sugihara N, Horiuchi K, | 111 501, 15654, Epub 2021 Aug 21
ymphocyte migration to intestinal mucosa. o o Y. Narimatsu K, Komoto . igh. . Epu ug 21.
S,Tomita K, Hokari R.
Low intake of digestible carbohydrates
ameliorates duodenal absorption of . . . J Sci Food Agric. 2019 Aug
10|carbohydrates in mice with glucose ih})Q’ Cgl L, Jia H, Zhu X, Chen 30;99(11):4952-4962. doi: <R
metabolism disorders induced by artificial » Deng . 10.1002/jsfa.9727. Epub 2019 May 13.
sweeteners.
Maternal Exposure to Non-nutritive S . Front Microbiol. 2019 Jun 20;10:1360.
11|Sweeteners Impacts Progeny's Metabolism Olivier-Van Stichelen 8, Rother doi: 10.3389/fmicb.2019.01360. <R
. . KI, Hanover JA. .
and Microbiome. eCollection 2019.
The artificial sweetener acesulfame . . PLo0S One. 2017 Jun 8;12(6):e0178426.
12|potassium affects the gut microbiome and glaﬁlux}’{cm L, Gao B, Tu P, Ru doi: 10.1371/journal.pone.0178426. <R
body weight gain in CD-1 mice. ’ : eCollection 2017.
Uebanso T, Ohnishi A, Kitayama
13 Effects of Low-Dose Non-Caloric Sweetener |R, Yoshimoto A, Nakahashi M, Nutrients. 2017 Jun 1;9(6):560. doi: <™
Consumption on Gut Microbiota in Mice. Shimohata T, Mawatari K, 10.3390/nu9060560.
Takahashi A.
Cong WN, Wang R, Cai H,
Long-term artificial sweetener acesulfame |Daimon CM, Scheibye-Knudsen |PLoS One. 2013 Aug 7;8(8):e70257. doi:
14 |potassium treatment alters neurometabolic {M, Bohr VA, Turkin R, Wood WH |10.1371/journal.pone.0070257. <R
functions in C57BL/6J mice. 3rd, Becker KG, Moaddel R, eCollection 2013.
Maudsley S, Martin B.
Genotoxicity testing of low-calorie . . . | 7R
15 ¢ : ¢ lfame-K. and Bandyopadhyay A, Ghoshal S, Drug Chem Toxicol. 2008;31(4):447-57. S FT AN
sweeteners: aspartame, acesuiamea, an€ a1 kherjee A. doi: 10.1080/01480540802390270. T — L#39

saccharin.

20




™

Y

s WA P x 1B Sl
= mE
Low-calori " tti . Eur J Nucl Med Mol Imaging. 2019
L6 i e ] | Malbert CH, Horowitz M, Young | Octi46(11):2380-2391. doi 200
spectlic insulin sensitivity in a farge ammat | py 10.1007/500259-019-04430-4. Epub 2019
model of obesity.
Jul 24.
: i oh- , B T RN
A tcomPtrehe“SIt"e dat"ﬁ‘b""ge Of.l‘.ied""”d high™ |1 kehara CT, Nicoluci 1, Food Res Int. 2022 Nov;161:111899. doi: o — Lk
p7|ntensity sweeteners n Brazian Andrade TFS, Arisseto-Bragotto |10.1016/j.foodres.2022.111899. Epub = C e =
commercial products and updated exposure T RNy F—
AP. 2022 Sep 5.
assessment. L#T
Changes in nonnutritive sweetener intake .
18 in a cohort of preschoolers after the gi/?ogzd(,) I\II_: IZeyes I\é,LP%pkln 14 Pediatr Obes. 2022 Jul;17(7):12895. doi: e
implementation of Chile's Law of Food » ACAIT . Yery » Lorvaian 10.1111/ijpo.12895. Epub 2022 Jan 27.
. . C, Ng SW, Taillie LS.
Labelling and Advertising.
Debras C, Chazelas E, Srour B,
Druesne-Pecollo N, Esseddik Y,
Szabo de Edelenyi F, Agaésse C,
Artificial sweeteners and cancer risk: De Sa A, Lutchia R, Gigandet S, |[PLoS Med. 2022 Mar 24;19(3):e1003950.
19|Results from the NutriNet-Santé Huybrechts I, Julia C, Kesse- doi: 10.1371/journal.pmed.1003950. (<
population-based cohort study. GuyotE, Allés B, Andreeva VA, |eCollection 2022 Mar.
Galan P, Hercberg S,
Deschasaux-Tanguy M, Touvier
M.
Chazelas E, Druesne-Pecollo N,
Esseddik Y, de Edelenyi FS,
Agaesse C, De Sa A, Lutchia R,
Exposure to food additive mixtures m. Rebouillat P, Srour B, Debras C, Sei Rep. 2021 Oct 4:11(1):19680. doi:
20|106,000 French adults from the NutriNet- |Wendeu-Foyet G, Huybrechts I, 10.1038/s41598-021-98496-6 <8
Santé cohort. PierreF, Coumoul X, Julia C, . § :
Kesse-Guyot E, Allés B, Galan P,
Hercberg S, Deschasaux-Tanguy
M, Touvier M.
Non-Nutritive Sweeteners in Human Ig::i:: BIS\’/IS%Z;ESIQ;%% Walter Am J Perinatol. 2021 Sep 9. doi:
21{Amniotic Fluid and Cord Blood: Evidence of o . b . 10.1055/5-0041-1735555. Online ahead of | & b
T 1 tal Fetal E MF, Walter PJ, Cai H, Hui L, int
ransplacental Fetal Exposure. Rother KI. print.
Consumption of a Beverage Containing
Aspartame and Acesulfame K for Two Int J Environ Res Public Health. 2020
22|Weeks Does Not Adversely Influence Kim Y, Keogh JB, Clifton PM. Dec 4;17(23):9049. doi: <
Glucose Metabolism in Adult Males and 10.3390/ijerph17239049.
Females: A Randomized Crossover Study.
. . Logue C, Dowey LRC, Verhagen
A Novel Urinary Biomarker Approach H, Strain JJ, O'Mahony M, J Nutr. 2020 Sep 1;150(9):2435-2441. doi:
23|Reveals Widespread Exposure to Multiple . <8
. X Kapsokefalou M, Athanasatou A, [10.1093/jn/nxaa184.
Low-Calorie Sweeteners in Adults.
Gallagher AM.
gz?f;?};t:?doiiuilzoriz _S;)vz::er;i(rlnwnh Sylvetsky AC, Sen S, Merkel P, (Mol Nutr Food Res. 2020
24| Alter Iiﬂammatosr Transeri tosjle Dore F, Stern DB, Henry CJ, Cai |Jun;64(11):e1901166. doi: Lt
S Infe Y Lranseriptoms H, Walter PJ, Crandall KA, 10.1002/mnfr.201901166. Epub 2020 May
Pathways in Females with Overweight and
. Rother KI, Hubal MdJ. 5.
Obesity.
Food Addit Contam Part A Chem Anal
Longitudinal modelling of the exposure of , . . , Control Expo Risk Assess. 2017
25|young UK patients with PKU to acesulfame 8 S(}ui%:anl\ij’ I{Eg;t Si,ttOAl\;Iahony Nov;34(11):1863-1874. doi: =
K and sucralose. ’ ey Hd, Menev : 10.1080/19440049.2017.1363417. Epub
2017 Aug 23.
Characterization of Non-Nutritive
2 Sweetener Intake in Rural Southwest Hedrick VE, Passaro EM, Davy |Nutrients. 2017 Jul 14;9(7):757. doi: Lt BEE I T7AN
Virginian Adults Living in a Health- BM, You W, Zoellner JM. 10.3390/mu9070757. LT — L#50
Disparate Region.
' ' Sylvetsky AC, Bauman V, Blau Tox1col}3nv1ron Chem. 2017;99(3):535-
o7 Plasma concentrations of sucralose in JE. Garraffo HM. Walter PJ 542. doi: £k
children and adults. Roéher KI ’ ’ 10.1080/02772248.2016.1234754. Epub
: 2016 Oct 17.
e e . Food Addit Contam Part A Chem Anal
Probabilistic modelling to assess exposure Control Fxno Risk Assess. 2016
to three artificial sweeteners of young Irish |O'Sullivan AJ, Pigat S, O'Mahony . p
28 tient 41-3 ith PKU and C. Gib MJ. McKevitt AT Nov;33(11):1660-1671. doi: [
2"’1‘\/{‘;2 S age years wi an » ibney M, McBevitt AL 10.1080/19440049.2016.1227479. Epub
) 2016 Sep 30.
. Nutr Metab (Lond). 2016 Oct 21;13:71.
29 Hormonal responses to non-nutritive Sylvetsky AC, Brown RdJ, Blau doi: 10.1186/512986-016-0129-3. £k

sweeteners in water and diet soda.

JE, Walter M, Rother KI.

eCollection 2016.

21




™

Y

- X R A b =& BEEE . wE
#5 #E
Red}ugng added suga:}‘ 1nt§1;e m Norwaytl;)ly ,I;;Sig ’lI" lzdsggiflh:ql? :] Flf:) tijand Food Chem Toxicol. 2008 Sep;46(9):3099-
go|Feplacns sugar sweetened beverages wi » ROISELBL), JOWVIK JAKODSEN 105 doi: 10.1016/.ct.2008.06.013. Epub | & b
beverages containing intense sweeteners - a |H, Temmerberg I, Bergsten C, 2008 Jul 1
risk benefit assessment. Alexander J, Frost Andersen L. :
I . Andreatta MM, Mufioz SE Prev Med. 2008 Jul;47(1):136-9. doi: B 7R
g > BV O
g1 |Artificial sweetener consumptionand |y G G Bonard AR, Navarro|10.1016/.ypmed.2008.03.015. Epub 2008 | £k | -
urinary tract tumors in Cordoba, Argentina. A Apr 8 LT — Ls#58
Consumption of Artificial Sweetener
Acesulfame Potassium Increases Preterm Mol Nutr Food Res. 2022 in vitro
39 Risk and Uterine Contraction with Calcium |Chiang YF, Chen HY, Lai YH, Ali|Oct;66(20):e2200298. doi: in vivo
Influx Increased via Myosin Light Chain M, Chen YC, Hsia SM. 10.1002/mnfr.202200298. Epub 2022 Sep
Kinase-Myosin Light Chain 20 Related 2. gt
Signaling Pathway.
Chazelas E, Deschasaux M, Srour
g e s : B, Kesse-Guyot E, Julia C, Alles
33 Food addltlyesl-zci;sgégb;xtlsn an(;i CZ fth B, Druesne-Pecollo N, Galan P,  |Sci Rep. 2020 Mar 4;10(1):3980. doi:
%CC“”}T“CQ 11‘: o 00€ procducts oL the | gorcberg S, Latino-Martel P, 10.1038/s41598-020-60948-w.
rench market. Esseddik Y, Szabo F, Slamich
P,Gigandet S, Touvier M.
Lack of potential carcinogenicity for . .
acesulfame potassium - Systematic Chappell GA, Wikoff DS, Doepker FO.(?d Chem Toxdcol. 2020 Jul:141:111875.
34 . . . .. doi: 10.1016/}.fct.2020.111375. Epub 2020
evaluation and integration of mechanistic |CL, Borghoff SJ. Apr 98
datainto the totality of the evidence. pr e,
Overall lack of genotoxic activity among five Mutat Res Genet Toxicol Environ
common low- and no-calorie sweeteners: A . Mutagen. 2021 Aug-Sep;868-869:503389. s
35 . . . . . ion
contemporary review of the collective Lea TA, Chappell GA, Wikoff DS doi:10.1016/j.mrgentox.2021.503389. Lieat]
evidence. Epub 2021 Aug 3.
Bueno-Hernandez N, Vazquez-Fri
as R, Abreu Y Abreu AT, Almeda-
Valdés P, Barajas-Nava LA,
. .. . Carmona-Sanchez’ RI, Chévez-54 Rev Gastroenterol Mex (Engl Ed). 2019
Review of the scientific evidence and enz J, Consuelo-Sanchez R . ..
) L . . , Oct-Dec;84(4):492-510. doi:
36|technical opinion on noncaloric sweetener |A,Espinosa-Flores AJ, Herna . [#35t]
. . . . . . 10.1016/j.rgmx.2019.08.001. Epub 2019
consumption in gastrointestinal diseases. [ndez-Rosiles V, Hernandez-Vez Sen 26
G, Icaza-Chavez ME, Noble-Lugo |>°P **
A, Romo-Romo A, Ruiz-Margain
A, Valdovinos-Diaz MA, Zarate-
Mondragéon FE.
The safety and resulatory process for low Physiol Behav. 2016 Oct 1;164(Pt B):439-
BT| e e e e toten [Roberts A. 444. doi: 10.1016/j.physbeh.2016.02.039. (8]
. Epub 2016 Feb 27. i
Olivier B, Serge AH, Catherine A,
Jacques B, Murielle B, Marie- . o
Review of the nutritional benefits and risks [Chantal CL, Sybil C, Jean- Arsh Public Health. 2015 Oct 1573:41. -
38 . .. . doi: 10.1186/s13690-015-0092-x. [#a5%]
related to intense sweeteners. Philippe G, Sabine H, Esther K, eCollection 2015
Perrine N, Fabienne R, Gérard S, 1 :
Iréne M.
Position of the Academy of Nutrition and Fitch C. Keim KS: Acad ¢ J Acad Nutr Diet. 2012 May;112(5):739-
39| Dietetics: use of nutritive and nonnutritive |, o 2 o f Academy o 58. doi: 10.1016/j.jand.2012.03.009. Epub

sweeteners.

Nutrition and Dietetics.

2012 Apr 25.

22




PRNDT—LBEDRY

L B} e - FTE
s WX KA R £E BEs | EE
5 735
Chronic toxicity and carcinogenicity of N-
1 [Ij(;[3-1(]:%?:gr;‘{z-ﬁ-_llrft}l;l;}iyfa};ziﬁ)e 1- Otabe A, Fujieda T, Masuyama |Food Chem Toxicol. 2011 Nov;49 Suppl S5k
propy partyll”.u'pheny ) 1:S35-48. doi: 10.1016/j.fct.2011.06.040.
methyl ester, monohydrate (advantame) in
the rat.
A two-generation reproductive toxicity .. Food Chem Toxicol. 2011 Nov;49 Suppl
2|study of the high-intensity sweetener ,(F)tabe A Fujieda T, Masuyama | ).570.6 oi: 10.1016/j.£ct.2011.07.002. |5
advantame in CD rats. ’ Epub 2011 Jul 6.
Evaluation of the teratogenic potential of Sy
-IN-[3-(3- -A- 7Y
3 NHEN 1[]3 é?a:y::: )ﬁI é-nf;?og }iggle;lg 11) Otabe A, Fujieda T, Masuyama |Food Chem Toxicol. 2011 Nov;49 Suppl o4
propy partyll” L pheny ) 1:860-9. doi: 10.1016/}.fct.2011.06.041.
methyl ester, monohydrate (advantame) in
the rat and rabbit.
Chronic oral toxicity of N-[N-[3-(3-hydroxy-
4 4-methoxyphenyl) propyll-a-aspartyl]-L- Otabe A, Fyujieda T, Masuyama |Food Chem Toxicol. 2011 Nov;49 Suppl A%
phenylalanine 1-methyl ester, T. 1:549-59. doi: 10.1016/j.fct.2011.06.044.
monohydrate (advantame) in the dog.
Pharmacokinetics and metabolism of N-[N- Sk
(- -A- - 7Y
5 E; (ir}tlyﬁfz)'(y ht?f;?:ﬁ; Izehf'rzgtllir(l)?:t]es Ubukata K, Nakayama A, Food Chem Toxicol. 2011 Nov;49 Suppl 4%
parky L pPEeny : Y > |Mihara R. 1:88-29. doi: 10.1016/j.fct.2011.06.042.
monohydrate (advantame) in the rat, dog, RS
and man.
Acute and multiple-dose studies to .
determine the safety, tolerability, and g::iizl%‘tofr’lolsr’l'ElieOC’P(i)lf:bs \‘é > |Food Chem Toxicol. 2011 Nov;49 Suppl £k
pharmacokinetic profile of advantame in L ) ’ g8 Vs 1:S77-83. doi: 10.1016/j.fct.2011.06.043.
Krievins D.
healthy volunteers.
. BT AN
‘ﬁ. C;’lr_‘.‘gzsssrt‘s“s’e g;zabjsse.‘)fgeg?ﬁd Takehara CT, Nicoluci 1G, Food Res Int. 2022 Novi161:111899. doi: VT — LA
7|mghrntensity sw 1ners i brazihan Andrade TFS, Arisseto-Bragotto [10.1016/j.foodres.2022.111899. Epub < FTERILT 7
commercial products and updated exposure AP 2092 Sep 5
assessment. : LA LA T L
#17
In vitro and in vivo assessment of the
3 izsﬁf}jm;ziuﬁlt};gf I\II]__[QI\_IZ;[SS_SF;}IE(E?XYA_ Otabe A, Fujieda T, Masuyama |Food Chem Toxicol. 2011 Nov;49 Suppl |in vitro
yphenyl) propy party 1:830-4. doi: 10.1016/}.£ct.2011.06.045.  |in vivo

phenylalanine 1-methyl ester,
monohydrate (advantame).

©

Advantame--an overview of the toxicity
data.

Otabe A, Fujieda T, Masuyama
T, Ubukata K, Lee C.

Food Chem Toxicol. 2011 Nov;49 Suppl
1:52-7. doi: 10.1016/j.fct.2011.06.046.

10

Postscript on advantame--a novel high-
potency low-calorie sweetener.

Renwick AG.

Food Chem Toxicol. 2011 Nov;49 Suppl
1:S1. doi: 10.1016/j.fct.2011.06.039.

Evaluation of certain food additives and
contaminants. Eightieth report of the Joint

World Health Organ Tech Rep Ser.

1 FAO/WHO Expert Committee on Food World Health Organization 2016;(995):1-114, back cover.
Additives.
19 Evaluation of certain food additives and World Health Organization World Health Organ Tech Rep Ser.

contaminants.

2013;(983):1-75, back cover.

23




RZEBBRRUREEERT NI LBREDRX

(EEB:TEFSA)SEFSABEHfiL K—t2016 TEIAIN T\ BN ERIKT 5. )

BL , e - BYiE ”
i WX AA b BE 1Bt L | mE
&5 R
Toxicological impact of sodium benzoate on Drug Chem Toxicol. 2022
1 inflammatory cytokines, oxidative stress Khan IS, Dar KB, Ganie SA, Ali |May;45(3):1345-1354. doi: Sk
and biochemical markers in male Wistar | MN. 10.1080/01480545.2020.1825472. Epub
rats. 2020 Oct 1.
. . . Regul Toxicol Pharmacol. 2021
) ?:i’fc"ife‘%Eoélé}%“Siﬁm;‘ff;iiﬁ:;gﬁn Turnbull D, Jack MM, Coder PS, |Jun;122:104897. doi: .
y y Picut CA, Rodricks JV. 10.1016/j.yrtph.2021.104897. Epub 2021
Sprague Dawley rats.
Feb 24.
Dose-dependent r.eproductlve .t0X101ty of Reprod Toxicol. 2020 Dec;98:92-98. doi:
3 sodium benzoate in male rats: El-Shennawy L, Kamel MAE, 10.1016/i t0x.2020.08.014. Epub Sk
Inflammation, oxidative stress and Khalaf AHY, Yousef MI. ) J-T€prOLOX. e - pu
. 2020 Sep 7.
apoptosis.
i i EFSA
4 lssilllclz Zfl?(izé)fu:nilf?r?cif;?:r:;t;z; tin Noorafshan A, Erfanizadeh M, |Neurosciences (Riyadh). 2014 S5k
rats y b Karbalay-Doust S. Jan;19(1):24-8.
Effects of sodium benzoate, a commonly 4 J Biochem Mol Toxicol. 2018 Feb:32(2).
used food preservative, on learning, Khoshnoud MdJ, Siavashpour A, .. .
5 o . . . .. doi: 10.1002/jbt.22022. Epub 2017 Dec <R
memory, and oxidative stress in brain of Bakhshizadeh M, Rashedinia M. 15
mice. ’
Pharmacokinetics and Safety of Sodium . . . 3
Benzoate, a d-Amino Acid Oxidase (DAAO) |Lin YS, Mao WC, Yao NT, Tsai | C12 Ther: 2022 Oct44(10):1326-1335.
o . . . doi: 10.1016/j.clinthera.2022.08.008. <8
Inhibitor, in Healthy Subjects: A Phase I, |GE. Eoub 2022 Sop 11
Open-label Study. P P
. . N Contact Dermatitis. 2022 Jan;86(1):40-
7| The case of a child with contact urticaria |q. o\ Beksiz 7, Ozmen 8. |41. doi: 10.1111/cod. 13916. Epub 2021 | £ F
due to sodium benzoate treatment.
Jun 23.
Efficacy and safety of add-on sodium . Asian J Psychiatr. 2022 Feb;68:102947.
benzoate, a D-amino acid oxidase inhibitor, | Seetharam JC, Maiti R, Mishra .. L.
8| ; T ! doi: 10.1016/j.ajp.2021.102947. Epub =S
in treatment of schizophrenia: A A, Mishra BR.
R . . 2021 Nov 30.
systematic review and meta-analysis.
Food Addit Contam Part A Chem Anal
Exposure assessment of benzoic acid from Control Expo Risk Assess. 2022
r(f)cessed foods in South Korea Jung Y, Choi S, Oh KS, Sun N. |Jan;39(1):14-23. doi: =S
p ’ 10.1080/19440049.2021.1999506. Epub
2021 Nov 15.
Food Addit Contam Part A Chem Anal
An updated estimate of benzoate intakes Control Expo Risk Assess. 2021
10|from non-alcoholic beverages in Canada ll\)/ﬁi\ffh M, Martyn D, Ngo K, Jack May;38(5):701-717. doi: kb
and the United States. ’ 10.1080/19440049.2020.1859624. Epub
2021 Feb 10.
Adverse reactions to food additives in Lemoine A. Pauliat-Desbordes S Arch Pediatr. 2020 Oct;27(7):368-371.
11|children: A retrospective study and a . ? . > |doi: 10.1016/j.arcped.2020.07.005. Epub |E
. Challier P, Tounian P.
prospective survey. 2020 Aug 15.
Scott JG, Baker A, Lim CCW,
Foley S, Dark F, Gordon A, Ward
Effect of Sodium Benzoate vs Placebo géiifg%/{])ﬁ]:x:ﬁfs& JAMA Netw Open. 2020 Nov
12|Among Individuals With Early Psychosis: . . 4 2;3(11):€2024335. doi: <
A Randomized Clinical Trial Stathis S, Dixon K, Ryan AR, 10.1001/jamanetworkopen.2020.24335
’ McWhinney BC, Ungerer JPJ, ’ ) pen. : :
Berk M, Dean OM, Saha S,
McGrath J.
Aj::;;iﬁ;nz;iiiimzst;ir\iz(:if;ai?ldsome Chaleshtori F'S, Arian A, Food Chem Toxicol. 2018 Octi120:634-
13|P - p ; 1 som L ’ 638. doi: 10.1016/j.fct.2018.08.010. Epub |E b
products in Kashan, Iran with estimation |Chaleshtori RS. 2018 Aug 9
of human health risk. ug -
" bAllerglc co.rtlitactddlermalt ltis cagZEd. by i\/[a_]gl)nez-gogzahiz_l\f/{[.l ’ ?ol_rllza . |Contact Dermatitis. 2017 Sep;77(3):186- | L
enzoic acid and lauryl glucoside in a ez-Pérez R, GarciaRio I, Heras™ | /g0 q 110 1111/c0d.12810.
sunscreen. Gonzéalez S.
Systemic exposure to benzoic acid and
hippuric acid following topical application |Ino H, Takahashi N, Saenz AA, |Clin Pharmacol Drug Dev. 2015
15|of clindamycin 1%/benzoyl peroxide 3% Wakamatsu A, Hashimoto H, Jan;4(1):18-24. doi: 10.1002/cpdd.125. [
fixed-dose combination gel in Japanese Nakahara N, Hasegawa S. Epub 2014 Jun 9.
patients with acne vulgaris.
Sodium benzoate-rich beverage .
L . o, J Atten Disord. 2014 Apr;18(3):236-41.
16 consumption is associated with increased |Beezhold BL, Johnston CS, doi: 10.1177/1087054712443156. Epub £k

reporting of ADHD symptoms in college
students: a pilot investigation.

Nochta KA.

2012 Apr 25.

24




BL , e - BYiE ”
i WXAA b BE 1Bt L | mE
&5 R
What happens if people start drinking Lachenmeier DW, Monakhova |Food Chem Toxicol. 2013 Jan;51:173-8.
17|mouthwash as surrogate alcohol? A YB, Markova M, Kuballa T, doi: 10.1016/j.fct.2012.09.031. Epub 2012 | &
quantitative risk assessment. Rehm J. Oct 4.
Addron treatment of benzoate for 1y gy Tin CH, Green MF,  |JAMA Psychiatry. 2013 Deci70(12):1267-
schizophrenia: a randomized, double-blind, ..
18 lacebo-controlled trial of D-amino acid Hellemann G, Huang CC, Chen |75. doi: =
pa NS b ! 1 PW, Tun R, Chang YC, Tsai GE. |10.1001/jamapsychiatry.2013.2159.
oxidase inhibitor.
gg“lﬁl&ﬁ(‘)’zibﬁéf;ﬁgf;‘:fd"fif&zf Biol Psychiatry. 2012 Feb 15:71(4):9-
19| .. . i . . . Lai CH, Lane HY, Tsai GE. e10. doi: 10.1016/j.biopsych.2011.10.034. |t
inhibitor, in a drug-naive patient with
. . Epub 2011 Dec 15.
major depression.
20 grl:ltoar'l:'(l)il'ii?;eiizrf'ia:?gnssutso ension in Mori F, Barni S, Pucci N, Rossi  |Curr Drug Saf. 2012 Apr;7(2):87-91. doi: £t
joxiernrelavUianic acid SUSPENsIon I\ Ny ge Martino M, Novembre E. |10.2174/157488612802715636.
children: the role of sodium benzoate.
Food Addit Contam Part A Chem Anal
91 Estimated intake of benzoic and sorbic Leth T, Christensen T, Larsen Control Expo Risk Assess. 2010 £k
acids in Denmark. IK. Jun;27(6):783-92. doi:
10.1080/19440041003598606.
Reduing dded ur s o Norway b sy 1 Mo B ol | T, 008 1300
gg|Feplacing sugar sweet g ’ ’ 105. doi: 10.1016/j.£ct.2008.06.013. Epub | & ~
beverages containing intense sweeteners - |H, Temmerberg I, Bergsten C, 2008 Jul 1
a risk benefit assessment. Alexander J, Frost Andersen L. ut
EFSA
Food additives and hyperactive behaviour Igfuclinlr; P]’)BS:;Z: é ’ gff;zi:v;
923 in 3-year-old and 8/9-year-old children in K Kitihin ES Lok K i’orteous L Lancet. 2007 Nov 3;370(9598):1560-7. e
the community: a randomised, double- . ’ ’ > |doi: 10.1016/S0140-6736(07)61306-3.
blinded. placebo-controlled trial Prince E, Sonuga-Barke E,
1nded, placeborcontrolied tnal. Warner JO, Stevenson J.
Lack of Effect of Sodium Benzoate at ACS Chem Neurosci. 2018 Nov
24 Reported Clinical Therapeutic Popiolek M, Tierney B, Steyn SJ, [21;9(11):2832-2837. doi: 4%
Concentration on d-Alanine Metabolism in |DeVivo M. 10.1021/acschemneuro.8b00229. Epub
Dogs. 2018 Jun 19.
Absorption and metabolism of benzoic acid Kristensen NB, Norgaard JV, . |J Anim Sci. 2009 Sep;87(9):2815-22. doi:
25]. . K Wamberg S, Engbaek M, Ferna 10.2597/ias.2009-2003. Epub 2009 Jun 5 other
1M growing pigs. ndez JA, Zacho HD, Poulsen HD.| ™™ jas. - pu un o.
] fvesning e ond frmic it Thurignn S it v o e 200 0wr@rssos. |,
i & ’ ’ doi: 10.1080/17450390701556866.
to slaughter. M.
) - Ali MY, Hassan GM, Hassan Drug C.l'.lem Toxicol. 2020 Sep;43(5):504- |in vitro
97 In vivo genotoxicity assessment of sunset AMS. Mohamed ZA. Ramadan 513. doi:
yellow and sodium benzoate in female rats. ’ ’ 10.1080/01480545.2018.1510416. Epub
MF.
2018 Sep 13.
. . . EFSA
Cytogenetic study in cultured human Mpountoukas P. Vantarakis A Food Chem Toxicol. 2008 Jul;46(7):2390-
28|lymphocytes treated with three commonly -pour PR 15513, doi: 10.1016/;.£ct.2008.03.021. Epub in vitro
. Sivridis E, Lialiaris T.
used preservatives. 2008 Mar 30.
Cytotoxicit . ¢ itical fluid Mol Biol Rep. 2019 Aug;46(4):3691-3699.
gg| wYtotoxicty screening of supereriical TWid | g o1 ji-Guy €, Yesil-Celiktas O. |doi: 10.1007/511033-019-04812-9. Epub  |in vitro
extracted seaweeds and phenylpropanoids.
2019 Apr 19.
The evaluation of the genotoxicity of two Zenein N. Yiizbasioslu D. Unal Food Chem Toxicol. 2011 Apr;49(4):763- EFSA
30|food preservatives: sodium benzoate and g ’ 5108 ’ 9. doi: 10.1016/j.fct.2010.11.040. Epub in vitro
R F, Yilmaz S, Aksoy H.
potassium benzoate. 2010 Dec 3.
Food Chem Toxicol. 2010 EFSA
Assessment of genotoxic effects of benzyl . . May;48(5):1239-42. doi: L
31 jerivatives by the comet assay. Demir E, Kocaoglu S, Kaya B 111616 fer.2010.02.016. Epub 2010 Feb| " '
17.
Chlorogenic Acid and Its Microbial
5 E?taloOlg?;hExeréﬁgP]i"lgerati"e 4 |Sadeghi Exbatans, Lixq, Tnt J Mol Sci. 2018 Mar 3:19(3):723. doic |, ..
eets, srihase Letl-hycie Arrest an Ghorbani M, Azadi B, Kubow S. |10.3390/ijms19030723.
Apoptosis in Human Colon Cancer Caco-2
Cells.
. . " - Toxicol Ind Health. 2014 Nov;30(10):926-
33 ]e) NOA ggx;afoe mf(})‘;l”;r;.lg“g;hf’cyfso glhél;?kSMU“al B, Yuzbasioglu 77401t 10.1177/0748233712466132. in vitro
XPOS ur itives in vitro. , Celik M. Epub 2012 Nov 27.
Evaluation of the Cytotoxicity and El-Hefny IM, Al Senosy NK, Recent Pat Food Nutr Agric.
34|Apoptotic Induction in Human Liver Cell |Hozayen WG, Ahmed AE, Diab  [{2020;11(3):193-201. doi: in vitro

Lines Exposed to Three Food Additives.

A, Basal WT.

10.2174/2212798411666200217124630.

25




BL . e - BYiE ”
o WXKA P EE B . B%
&S RE
In vitro effects of quercetin on oxidative . . Fo.
35|stress mediated in human erythrocytes by |Bas H, Kalender S, Pandir D. Fo.l,la Biol (Krakow). 2014;62(1):59-66. in vitro
L o doi: 10.3409/fb62_1.59.
benzoic acid and citric acid.
L .. L o . . Cytotechnology. 2009 Jul;60(1-3):55. doi:
36 The in vitro genotoxicity of benzoic acid in |Yilmaz S, Unal F, Yiizbasioglu 10.1007/510616-009-9214-z. Epub 2009 |in vitro

human peripheral blood lymphocytes.

D.

Jul 30.

37

Hyper kids? Check their diet. Research
confirms a long-suspected link between
hyperactivity and food additives.

Wallis C.

Time. 2007 Sep 24;170(13):68.
PMID:17957862

38

RIFM fragrance ingredient safety
assessment, sodium benzoate, CAS
Registry Number 532-32-1.

Api AM, Belsito D, Botelho D,
Bruze M, Burton GA Jr,
Buschmann J, Cancellieri MA,
Dagli ML, Date M, Dekant W,
Deodhar C, Fryer AD, Jones L,
Joshi K, Kumar M,Lapczynski A,
Lavelle M, Lee I, Liebler DC,
Moustakas H, Na M, Penning
TM, Ritacco G, Romine J,
Sadekar N, Schultz TW,
Selechnik D, Siddiqi F, Sipes IG,
SullivanG, Thakkar Y, Tokura
Y.

Food Chem Toxicol. 2022 Jan 15;159

Suppl 1:112675. doi:

10.1016/;.fct.2021.112675. Epub 2021

Nov 17.

39

Applicability of a gene expression based
prediction method to SD and Wistar rats:
an example of CARCINOscreen®.

Matsumoto H, Saito F,
Takeyoshi M.

J Toxicol Sci. 2015 Dec;40(6):805-7. doi:

10.2131/jts.40.805.

40

Ayurvedic formulations containing benzoic
and ascorbic acids as additives: benzene
formation during storage and impact of
additives on quality parameters.

Sharma P, Maithani M, Gupta
V, Bansal P.

J Complement Integr Med. 2020 Aug
3;18(1):59-65. doi: 10.1515/jcim-2020-

0012.

4

=

Risk assessment of benzene in food
samples of Iran's market.

Heshmati A, Ghadimi S,
Mousavi Khaneghah A, Barba
FdJ, Lorenzo JM, Nazemi F,
Fakhri Y.

Food Chem Toxicol. 2018 Apr;114:278-
284. doi: 10.1016/j.£ct.2018.02.043. Epub

2018 Feb 19.

42

Pharmacokinetic data reduce uncertainty
in the acceptable daily intake for benzoic
acid and its salts.

Zu K, Pizzurro DM,
Lewandowski TA, Goodman JE.

Regul Toxicol Pharmacol. 2017
Oct;89:83-94. doi:

10.1016/j.yrtph.2017.07.012. Epub 2017

Jul 16.

43

Safety Assessment of Benzyl Alcohol,
Benzoic Acid and its Salts, and Benzyl
Benzoate.

Johnson W, Bergfeld WF, Belsito
DV, Hill RA, Klaassen CD,
Liebler DC, Marks JG, Shank
RC, Slaga TdJ, Snyder PW,
Andersen FA.

Int J Toxicol. 2017
Nov/Dec;36(3_suppl):5S-308. doi:
10.1177/1091581817728996.

26




3. AEHR

(2)mXFEDER
SEFHEIC XL Y AF L2 Y 2 7 iR o FHliE L O D 9 b, U Toh D
ZHERL 7=,

(1] EFSAD FaHiis 53
Scientific Opinion on the re-evaluation of aspartame (E 951)
as a food additive (2013)

(2] EFSA®FaFfi#EAR MR &
Scientific Opinion on the re-evaluation of benzoic acid (E 210), sodium benzoate
(E 211), potassium benzoate (E 212) and calcium benzoate (E 213)
as food additives (2016)

[3] ”Artificial sweeteners and cancer risk: Results from the NutriNet-Santé

population-based cohort study”
Debras C et al. PLoS Med 19(3): €1003950.
GFER TALZHBRELE 84DV 27 IR —2 a3k — MFEORER] )

RELBEIC, ZNFND abstract DFERZ R L 72,

27



(1]
BRAMMELTDT R/NILT—L(EI5T)D
BEMmICBE 9 8 1 R E

EFSAB AN RV BGRIZHAMEINSEEFERIZET 5/ 3RIL (ANS)
FR B SR eES (EFSA) . /8L 44T

EE

EFSA &I OB SIC TR & 0 5 REFICBE 3 % 41 (ANS) 1k, 7 &
ST — L (E951) OREMICEET 2 REER R 2 RIS 2, 7 RS 7 — Ll
EU TRMmAMY L LRl E w3 HikklTch %,

JECFA KU SCF ic k3 2t E CcoFHiiic T, ADI (381 D&M I
HoE 40 mg/kg (RE/H LI N2, AV P FABFTERE. I E ToRE,
BISCHR, R ONGERICHHTTREIC o 72T — 2 DFHli S iz, T A ST — A
. HILECT7 22T 7=V, TAXIIF VR, ROAZ ) —VICEED DT
IR RIS,

1S O F B IZ, BT — 2 X — 2 OB D 2 FMIEE TH - 72,
g % P 718 E B METSE 2> 5. NOAEL (% 4000 mg/kg AE/H LHFE S L7,
#Y< 4000 mg/kg A0 HE THRAERFMEZ 5 K I RIREMEITPER T & %22 o
720 MoA MUGEHLOBEHSGHTICHD E | BoxH v i3, BT H T 2 FAEFNE
722 AT 7= VICRNT B LR 2, PO mBEEO 7 22T T2V
e P CREFEEZFIERITIEPHONT WS, Boirnid, FEmrEickH
T2 bDOTF—2DIEHD, X0 ) X7 FMICHEYTH B &SRS T 2, BRE -
RIGET Y v 7% HLC, IE¥. ~7 n#&61% PKU, Xid+E#H4M PKU ©
WRHIC 7 22T F=2v 2B LEEOe P DT — 20, TASNAVT — L%
HERIMEE7 « =0T 7 = VI RITTHELZIGE L 72, IEH KR O~T v &1 PKU
DEEH RFW 7 2= AT 7=V IMATT AV 7 — L% ADI TH % 40 mg/kg
fRE/HF CEEL Tb, RIS 2 BE LIRS % 720 0BITOMIK A A
FAvELERZREINFE7 c=AT7 7 =VviEEICERAbRnwEE L LN,

WAL, BEDHEE T 27 — L3 Tl £ 7213 ADI40 mg/kg KE/H
TT ANNT — LR E FOBR v et g7z, Lo T, TAANALT
— 20 ADI #SUET 2B HIE %> 0 720 T AN T — LRI Z DOREY)TH %
DKP ~HEDgEGZHR 1T, 2 F D ADI % FlEl - 72, ADI 12 PKU #2#ic 358
HE iz,
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(2]
BRANMMELTHOLZEERE (E 210) . REFBEFTNIDL(E211)  REEFEE
HIHL(E 212) . RUORBEEAIL DL (E 213) DBMICET 2RI R A2

EFSA BAAMMRUVBRIZHEMENSEERIZET 5/3%)L (ANS)
FRN B SRR (EFSA) . /NILT . 415U7

2E

EFSA ANS i, Bfdsmy & L <R S n5G6 0k E&E (E210), REFHES b
Vv (E211), “EEFMEA D v o (E212), RUOLREEFEH ALV v L (E213) 21
A L 72 RBRA R AR 2 e 9 2 X o kiE S 7z,

REREHR, o NICZ0F M) v LEROA Y v L8 IE, BORGHZEERICRINE
5o BANANNE, REFER AN Y LOWIL, oA, R, KOHRIE, 7 F Y v L6
NiFAV L EEULCwE EEZ LN 720 EEEOMT) — N7 7 7 22305
ThDHEEZTI,

LREEWH M 2 OB T 2 Mk g HERABROMSRIT, 2o omERN K &
ZRLTW5S, YXp 3, REFR RO KTICZDF M) v LR A Y 7 LEORN
A e Loz EasmticHL CBaE L LT . ER) - FT 7 Rickko %,
Z DRI R EEFH AN Y LSO BEATERE L F A T2 T HIT, Hovrvid, AFAlRE
BT — ZIIFRBAEDREME 2RI W 2B L 72, 7Y F 2 WA REBHD 4
HARA TSR T, Y rric kot R R 3 h, EHEERIRBRI N
i HETH 5 500mg K EFHFME/ kg (RE/H L S v7,

A D ERER > & 24 ¥ 3 3 AHEERE Z 100 & LT, ZFA— HIEHE (ADI)5 mg/kg
RE/H (REFHRE L) 2EHL -,

LRER - EEREOEERMPZEDONT VIR T ITY —%2EET 5 &k
WCJEBR AT & L2 0B HEIICBENT 2 S R VNR 056 FRESERE R o & H
SFIUATIA—T ADI ATz, Fv ) —F—"—ICLVBMINZIERES
EET L. RTOELVVHEZFOEBIEIT, BM~DOEBESNOADRIY F V4 &
e L TR 2 f5~3 i< 2 nletEns & 2, = ofER, JERFEHMERN S 7 ) 4o
BEOMRKONED 7 v—7 ADI 23 %, ZoBicHFSGTr2EABMAT I
Y=k, RINTORY) - BHERCRKMN T N RRTh - 72,
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[3]
AITHEREENADIRY EER—XOFR—MAEOHEER

Charlotte Debras et a/.

=
=]

de B
AR

BRERTIE WL O DIEMEEE~ O BB ST 2RO B &
LT, KR4 B efRHc ATHHEZAEH S W Tw 2, 2 oMY ozt
ICDOWTIRERSH VML B ORRICE T 2 HENCE L CHKT 2R BE s
T3, Fic, ERAMEICOCTIIW L 22D EBRIIFIEIC X D IRIE X LT 5 23,
T 72 2 B2 RE LIS 72 v, 2 & C AR ik, AL HWH oBEE (RFihko
DDTRTCERBMEBEICHEINSE DD : T AT —24 [E951], TEALT 7 4-K
[E950]., MU*=zx 27 S u—= [E955]) L2340 22 (&fkEs X L) B2
FET B L EHNE LT,

FEBLUHER

75 v ZADHM~R — 2 24— } NutriNet-Santé(2009-2021) D A 102,865 A % Kf 5
L L7- GEBERHRhIRE=7.8 ), HIWHOBEL L oEINE L HEEIZ. MTEMD
77 v FEEED 24 RO RIEREGIR L V AT L, HREE 28ARAEFR & 0B
. Flw, MR BOE . BAES), BUEEE, I, SR, CBUFEE AR o AR E N,
BRI, 23 A DFRIERE, 24 Rl O BRI X— A 74 VIO Z AV F — T a—
vy F R Y T BIRIAENGEE. MRAE. BORE. R, B, N e, KRR o
BEECHIEL 72 Cox ¥ — FEFAMIC X o TEHli L 72, JENSEE & Hik L <,
ANLHER2EOHEEEL S (Thbb, HEFOIXSERELPREU ETH 2)
T8, BRABED Y 27 H3E» -7 (n=3,358 i, ~+— FH[HR]=1.13[95% CI 1.03
-1.25]. P-ffi[a1=0.002) . 7 ic . 7 25 — 4 (HR=1.15[95% CI 1.03-1.28]. P=0.002)
KOT 22N 7 7 5-K (HR = 1.13[95% CI 1.01-1.26], P =0.007) 1%, 254V X2 D
FREBE#EL T, 2. ADBA (n=979 #l, 7 2L F — Lk LT HR=
1.22[95%CI 1.01-1.48], P=0.036) EiBdEA A (n=2,023 ], 2 ANLTHBREHTR L
T HR = 1.13[95% CI 1.00-1.28], P=0.036, 7 Z ¥F — %t L€ HR=1.15[95%
CI1.01-1.32]. P=0.026) IZHWTh @Y X7 REHEI N, KFEORRIL, IR
NAT ARG, HORREROAREETH 223, D DBRAICHULT 57201
KIS 2 AT 2 72
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iEim

ZOKRBEas— MW, HAFOL DM -8B 7 v F el X T
WA ANTHWEE BIcT7 AL TF =L THALT 7 L-K) 23, DAV ZRZD FF LB
HLTWBZEBHALRICR 572, 2O DRI, RN E SRR % O fth o {7{d

PEBE DS BITEAT © T 2 i) o HIREL o HEHilli ic . EEE D OHi 7 R 2 5.2 % b
DTH 5,
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3. AEHE
Q)REWME R T—9R—RIZKYPREL-BXIHITIEHRAHEIA AV

S OFHEIC X Y INE L 2 FHRe A ERICE X, UTogmEICOWT, sEMEZERL &,
D TASALT— LA
@ TEAALTZFPLHY UL
@ TFAVF—LA
@ REH/BMOLEERST ) T LA

¥72, 7—&~_—2Z (PubMed) I X 2 FHAMiFEHRDINEIC X D ERLL 725X Y A b OHd 5
F#EoER~zd o, ERWoEMK (BEFAad) 2> 05Hiia A v+ ZBEECT R X530k 7 #H
BELT2e TNDHIZ T ASNNT — L ZEBFBNOLZEEFHET ) v LICHEST DD TH o7,

F. SO SCRREA © O OB IE 2007 FLIE L L7225, WO 2 8 & %5 IcBE
2 2006 FELHTIO 3 H (WFRD T R T— LEE) IcowTh a Xy FEIONRE L,
BRHUATO 10 HIc oW TEFAMED = A v F ZIEEL 7,

> T AL T — LB
3L 1)
- Life-span exposure to low doses of aspartame beginning during prenatal life increases cancer effects
in rats
- Soffritti M et al. Environ Health Perspect. 2007 Sep;115(9):1293-7.
(Rmi2)
- Aspartame administered in feed, beginning prenatally through life span, induces cancers of the liver
and lung in male Swiss mice
- Soffritti M et al.  Am J Ind Med. 2010 Dec;53(12):1197-206.
(Ri>C3)
- Aspartame induces lymphomas and leukemias in rats
- Soffritti, M et al.  Eur ] Oncol. 2005;10(2):107-116. <20064F LARj >
(G >C4)
- Results of long-term carcinogenicity bioassay on Sprague-Dawley rats exposed to aspartame
administered in feed
- Belpoggi F eral. Ann N'Y Acad Sci. 2006 Sep;1076:559-77. <2006 LA >
(GfiZ5)
- First experimental demonstration of the multipotential carcinogenic effects of aspartame
administered in the feed to Sprague-Dawley rats
- Soffritti M et al. Environ Health Perspect. 2006 Mar;114(3):379-85. <20064F LARij >
(R >Z6)
- Role of L-carnitine in protection against the cardiac oxidative stress induced by aspartame in Wistar

albino rats
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- Al-Eisa RA eral. PLoS One. 2018 Nov 7;13(11):e0204913.
(Gm3LT)
- Effect of I-carnitine on aspartame-induced oxidative stress, histopathological changes, and
genotoxicity in liver of male rats
- Hamza RZ et al ] Basic Clin Physiol Pharmacol. 2019 Jan 15;30(2):219-232.
(FL8)
- Artificial sweeteners and cancer risk: Results from the NutriNet-Santé population-based cohort
study
- Debras C eral. PLoS Med. 2022 Mar 24;19(3):e1003950.

> KEBEBRKIOREEELT TV v LEH
(Fm3C1)
- Food additives and hyperactive behaviour in 3-year-old and 8/9-year-old children in the
community: a randomised, double-blinded, placebo-controlled trial
- McCann D eral. Lancet. 2007 Nov 3:370(9598):1560-7.
A 3L2)
- In vivo genotoxicity assessment of sunset yellow and sodium benzoate in female rats

- Ali MY et al. Drug Chem Toxicol. 2020 Sep;43(5):504-513

REDFEIC, B MBEMEAIBEL -, £ [MEMEQDO 72 5v7—24 ] Hcic [HE
W@ ZEREFEBIOZEEREF Y v LA] o, 2o i HoBE RSN 2 &
Bi#Foa vy b ERL.
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mEBE @

% W TRIWT—L BB L-a-TRANIVFI-L-TTZITSZUAFILIRATIL)
Aspartame
{EZ4&: Methyl L- o —aspartyl —L-phenylalaninate [22839-47-0]

4aF3K: CisHigN,Os
SFE: 12212
BEsX:

HOTB\‘)L OMe
o

N

H

o NH, o

g B BERAIMPAEETE UTOESY,
AREFIEMBEL-BDIEL, 7R/LT—L(C14HisN,05)98.0~102.0%% &L,
R ARE. BEOEREDOMERIITH T, IZBLHEL BLHELH D,
ML FRFE:
BERE: $91 g/100 mL(K)
pH: 45~6.0(1.0 g, 7K 125 mL)
REM: HZRRETEIRAMRE.
(55°C 2 MAT. ERBERYD 5-RT)L-3,6-DF FU-2-EXRS DU EEEE (DKP) (%)
DERIE 1%UT)
KB ED (—RLGEHRBOFRERYE) TOREFE,;
pH3~4, 65°C, 10 5> THETFEEE 100%
*pH4.0~4.6, 85°C, 30 7 THRTFEEE 99%
pH4.6~5.5, 120°C, 4 7> THRTFE 85~98%
OUTARTEFR, BIZDKP, FzEDTFERTDU LIS HI LM H D,

FRRWT—LOELGSRERY
FRNIWT—LIE LTI TISZUAFILIRATIVE L-FRNSEUBOORTFRT, RTFK
BEDRENG AMLIZTI/EEZFHED(a-TRANILT—LAL)  TRNIVLT—LDOELIKS R 57 7
ERPIE. L-TIZIVT I L7 RNSGE U A/ —ILRD 5-RUDIL-36-DAFY-2-EXR
SO UEEEE (DKP) T#HB.DKP [, FRNILT—LDAFIIATILEELEE—RTIVEDDFA
RIGICEKVEREND, B-TRINILT—LAIK, a-TRNILT—LOERMEAERTHY., HKRIEAEL,
NoDOBEX I TROLEEY, (EFSA BEFiiLR—k 2013)
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R TRANNT—LDEGHBRERYOBERF

RSO UEEEE (DKP, U7 REAR
V)

||

IRBEEERELLGIMGS

5262-10-2(2S, 5S-)

2% CAS &2 wa
L-7T=ILTFS=Y 63-91-2
- OH
L-7 RINSFXUEE 56-84-8
(o]
OH
OH
HaN
(¢}
5-RUVIL-3,6-OAFV-2-E | 55102-13-1

Rpede

rR/—)L

67-56-1

CH;0OH

B-F RN T—L

2577-90-4

NH, o

HO. OCH;
B N
H

(o] O

A &: HRE
EREE:
IEERE: 19834 8 A 278

BamiRmpcisESNns-
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RV mBEI TOREER

(1) JECFA
JECFA MO 25 EIEE (1981)IZHWLVT, FR/NILT—L® ADl ELTE 24 AEETHREINT:
0~40 mg/kg RE/BIFERINT=, TV 2 FRRERSSHRBRTHONIEEILIZDNT,
EUFHERINLGLD., FLEAEBFENLGELTHILHE SN EM DN EHEEEL-ESEH
EXREAETHD dg/kg RE/BELTz, F12. DT FERTDU M ADI ZDWVTE, 5§ 24 @(RE
TEEINT- 0~75 mg/kg KE/BH, F 25 BRETHEREINT, TVID 2 FRIRERSHHE
RERTHONI=FEICEITER)—TOHKEEEDEMERUWEL TEREMEEE 750 mg/kg (KE/
BELt-, (RESHFHE. JECFA1986)

(2)EFSA
EFSA (X, 7R/NLT—LIZDOWTOEFHERERE 2013 FITAKRLI=. DT EU BREIZEEE
£ (SCF) TERFEINT= ADI 40 mg/kg RE/BIZDONT. R L DB (T74<. ADI 2R ET AHEE
(AR &L Tz, (EFSA BEHiiL 7R—b 2013)

(IEHESE
B4 (HE) (. 1983 FITFTR/NILT—LERGAMYIZIEELT=. TDEE. JECFA MNEEELT-
TRV T—=LRUSHTRERSTU D ADI ELT, FhEh 40 mg/kg AE/BRUY 7.5 mg/ke
RE/HEHERALTWS, (BB, COBENEOEZEHZIREN B REHERFEIFE L TBIER
IhTWV3,)

RLEMEICRIMAOME:

(1) AR ERE
FEMRUPERTOMEIZEY ., FR/INILT—LEREOERL-Z. BBREANTEZITNKAEESN
BHIEMNRINTWS, CORENSELDERMIE. AF/— IV TANSEUBERUVIIZILTS
ZUTHBD. TRINILT—LDMKASERIZEY  10%A2/—)ILHERT S, HIL B TIEEIZHEY
[ZIK AP REINDT=. TYb, 41X B ILRUVENMEETITHONIZARN S, MFRIZADT R/IL
T—LDEFBREINBEVERESIN TS, T, VLRV TIZRAWERZEICEKY . BERMAL
FRREM THEIIIZ LT IZUAFIILIATIVE. BBENTIIZILT I EAR/—)LIC
BOMNCHBEINDZZENTEINTNS, LIEEN>T . ERT DI TI=0 ., TRINILT VB
BUAR/—)LIFRIREN  BEOREERBEBRICASIDEEZONS, (EFSA BIHMELR—
k 2013)
EFTIEH ATOESEHI IV 7 MU REE (PKU) DRERE D H . T R/INILT—LDITTZIILT 5=
UE N ERET BREN N OOEMN oIz, (EFSA BEEMLR—k 2013)

(2)&H%

BREARICOVWT, EUHBEROBMEIUTOESY,
HH. BRIGREBRER—EZ R L1, (EFSA BELELR—F 2013 DEXRERELEITER.)
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(7 RLT—L4])
7 SMsEt
s PRI T—LOBMEEEE, TOX UM VX RUVAXTHERSN ., FFEITEOI LA TR
Shtz, (EFSA FFffiL R—b 2013)

FRINIWT—LDIVR, FVERU IS XFZRAN-2HROHREHIRTIE, LDs5 & 5,000 mg/kg
ARELULETH> =, (BRBERAR)
CTPERSDUDT IR FYRRUIHFEAN-EEZEORSHERTIE., LD (& 5000
mg/kg RELL L THo1=, (BRETEHTR)

1 RIEKRESHE
BAERUVBEEEORERSEERERTE. SYM . Y9ARVAXIZEVNT,. BELEUEE
[ZEHLNEMI ST, (EFSA BiEffiLR—k 2013)

v EEEN
T ARANILT—LIZDWTIE, in vitro BT in vivo CTEHDEGEEERBRMNEESIN TS, {iF
FRWEEIRERERSRIE. YILESRS TA102, KIBE WP2uvrA DT —4HRITTLNSH,
PEMELAERT ADICHHEIHMN BN TIND, In vitro ELIEBIMIC N T SEEEMEIE. A%
% UDS FERTIEMTHo-ILERITIE. FHATE S A AN BFLATVRLD T, EEFRY
FEBARLRNIILTOEGEHEICOVWTHBZEC(ZEIEITELR, I vivo RERTIX EEEMIC
BT A2MBRDORENEUHFLRERLTVS KEEREETOI 5L (NTP) DFE T, HD
p53 NTORATRETIRATHETHo1=H, HETILIEMEE o= &9 DEERR (equivocal) 7 fE R
NRESN TS D 2 DDISURDT=ZYIII A (TgAC hemizygous ¥ AR Cdkn2a
RIBYIR)ERAWHRTIE., BEEEIEEETH -,
SERELT. AFARLGET AT RN T—LDBEEHEICET 2B E A0 ELT=,
(EFSA BEFEiLR—k 2013)
WHEE®O M4A5(rec) B H17(rec™) AT T R/SILT—LRUY DKP IZDWTHRHEREIT o155
10,000 K T* 20,000 it g/ TARIDWT D REE THIEMETH o1z, (BRBEMHZ)
FAIFIRAE(TAIT RU TA102) ALV -BIRE EHER L = SImix TR TH 1=, (REEMH
ERE, Fujita et a/ 1991)
ER)UNRBERAV-2BAREEHBRRV/NMMEHREBETH . (REEBHRE,
Renciizogulari 2004) LAL. EFSA (S DB MHFERIE. MASHICE IO TTR/NNILT—LA
DEEEHICHEKTEHEEZDICIER+HEL TS, (EFSA BEFHEILR—k 2013)
FyhERAW-EBHEBIEEER LR Th Tz, (AEEMHE)
FYh-TORERAWEEEHARRIIREETH -, (DEEHHRE)
SyhERW-HBEEENRBRILEETh =, (AEEMRHRE)
IV RAEAN-RBAREHERIIZE (RS HE 400mg/kg {KE x 5) THoT=, (AEERFHR)
T RN T—L 0, 400, 800, 1,200 B U 1,600 mg/kg AE/H% 5 xR G LI-#S v 0 B iEH
fRVHERMEREAVCERBAREEOHREELZANECAH RBARESZERIEDHON
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Eot=. (BMBEHR)

YOREHERAN-OAVMRR (RERHE 35 mg/kg AE. BOKRES) IEETHO 1=, (BEE
fi#ZiE, Bandyopadhyay et al. 2008) LA\L. ZDRER (L, BRERSh-HfaiiMn D4, MigE
DFHEN+ 73 T BROFERAH MRS/ THBEIN TOSERIVERVVEE D S THRE
nHY . FHETELRLESN TS, (EFSA BEFEILR—h 2013)

I BUHEERUELNAME
a) JECFA TOFHHi (1981 £T) XU EU BRFIFZE A= (SCF) TOFHii (2002 FT) IZFRL TIRH
SNTIEMBERUENAMKICET 2HMFICEET S EFSA OFF

IDARUSYNERWREBROBER. ABRELIZIRTOAEIZENT,. PRNIILT—AIC
BEETHEBDEMIEHONEMN T,
—HOMRTHEIN-BEENESOREERE, FRSNZSVFORMKTHEINSKE
BOBEAREDERT —2DEHERNTH T,
SybERAW-RRIZBLT. R RE (FR/ULT—LELT, 4,000 X (& 8,000 mg/kg (AE/
B) TERICEEOTIENELELN. TOFEUFHNEREIHLI N THLEENT=, 2000 BV
4,000 mg/kg RE/BIZEWNT, EEEEDR D BT A EXRFNLAEENIH I B
InTWS,
SRELT. o DERERIER D, NOAEL [ 4,000 mg/kg (AE/H &S T=, (EFSA BEL(f
L7R—k 2013)

b) EU B M %l FZE B = (SCF) TO&Hi (2002) LIED REAFRMNAMBZRIZEI T % EFSA DFE
NTP (T, BEIGFHMZ TeAC NIHEA . p53 NTATLRY Cdkn2a RIEYVRZALT,
TRNIWT—LEEIZED 9 hARELSAMRBEERELZ, ChoDREBOLTRIZEL
TH B EICEEL-ESEREXITIFEE MR EDIIII LGN o1, (EFSA BFFEL R—
k 2013)

SybERALVz 2 DORENAMEER (2006 B U 2007) RU IV REAL RN AMEEHER(2010)

HY. the European Ramazzini Foundation &Y Z2AREN TNV, |

> SYMEAWLV=2 DORERE. T TIZEFSA DEELTHMIN TS, R UVZFDMD
BELES - EBICHTIERMERESEE LD/ VI TSHURNFNIEICME, LD

1 >K[E FDA 1. the European Ramazzini Foundation(ERF)iC X 0 2005 i FFK S = FHA A ICET 2 H%E D
FHlifE 5 %2 2007 FEICAK L T2, FDA (X, ERF 2501987 — X O 2RO A3 72 5> o 72 D THUE L 7= {5
MR CTE Ao, AF LT — X5 0 UEWROGHE, EBRTE. W, MRCERRXBEREL
72o TN D ORI R OREENY O G 7r & ORI RE R AT X W IFR o FEME L RO b L
LTw3, ¥5IC ERF 2o ftfitx =7 — %13, ERF © HEICH2ERELFL TR 3EZONAD -
7z & L, FDA OFFliCIWHZZ L IZEBIERN CRREWICHRICRE L 2 X ) KR o, I h OBk
FEMD T A NT — L% 5 L ZBERARVWERZ 2L LTw5, BETH -7z 5 FORBAMERE, 72
NN T — L EEEREAICRRARD b N o RBIBESERE, 3OV AV sy v YR Tyt
A2 DBRENHREZELE DT AN T — AOREWICHET MM ELER L. FDA IR0 —K%N 4
HEEE LCOT ANV T — L OREWEICN T 255 E 2 H T 2l v & w2 T T b,
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DDAATDEBDEZEICOVTTEERELNROON . HBREROBROZ LN
SEhnfz2, (EFSA BEH@LR—k 2013)
¢ YOREAVERBRTRE.FESRUMESORERL, BRRKEESICET LA
BEMBAROERN DLV FA—ILOEHERNTHAHELTIVS, (EFSA BFFEL R—k
2013)
c) TDith
Wi Slc Wistar 527 R/8LT—L% 0, 1,000, 2,000 BT 4,000 mg/kg AE/H., XIE7
AR/NLT—L +DKP(3:1) BREY%E 4,000 me/kg {AE/H T 25 B (1 #%& 10 L), 52 3EfH
(1 B% 16 L)X (I 104 5EME (1 % 60 L) REEIRGLI-LCA. HBRMERSICHKXT S
RTHlEADNEM Tz, 2,000 mg/kg AE/BULHEEEYET. HICHE(CHEELE:
AREEMIMF DA S, MED 20 BLURICIKBRMBE IR S HOAREEMIRBLYL L LHIER
BHLN., CNLDOEFERSETEHEELTEY. AEL-YDEHEE T LR 5HLLR
B LVIELI -z, 52:BMZDRETHRpHDIETH2,000 mg/kgAE/BH UL LEIZHLN.
FRECHICASKREFEEDOR S Ca EBMLRHONT, MEOELITRONGEM>TAN I
BELFHRETIE 4000 me/kg AE/BEICHEWNT, MFILRTA—/LETA 104 B
(2B DT, 4000 mg/kg (AE/BED 25 RV 52 81 . BV 2,000 mg/kg AE/BED 52
BEOMEICEDHRMEENEMMAAHSN., 104 BTIIMDO T R/NILT—LIBREHICEE-
BREORIREELEGEBENEENAONT, (REEREIRE, Ishi H et a/ 1981, K&
DNT, FRANILT—LEFIZEEEERUENAMERDOLEIER RO ONGENST2E
BESNTWSE. BRBTEHARICHLESR)
E—J ILRIZFR/8LT—L 0, 1,000, 2,000 Z T 4,000 mg/ke (AE/BEEFHTEALT 106
BEBRELE-HBRTE. AR, ARHERE. MERFNRE. ARM-BEMBNFRICENT
BEICEDEYMEMICERLRELITHEDONGEI o, (BREEHAR)

T EHEEH

YIRZRAWE-RAESHRRIZENT. RS AED 5700 mg/kg {AE/B% NOAEL LTS,
SYbERW-ERERUFEESHABRDOKER. NOAEL (£, 2,000~4,000 mg/kg AE/BTHDE
LTS, ChioMDELERIZEHLNT, 4,000 mg/kg (A E/BH THARDFOREIZEELBESNT-
ZEITDOWT, CORAIERBRALT RNV T—LEAXRDITZINTI=~DOBE| EEIZL
YRBNSOZANENT-CEDHAEOEICLDAEEMENAHDEL TS, ChIF. TR/SLT—
LEFEILD LTV TI320%5HF 535 WITLTERLIEZTZR/ILT— LR HE LR
[CEEEFEMOERERDARONI-CEIZELS, (EFSA BEE@L R—k 2013)

TANLT—LZREREXEBFABORELVVXERAVERERVUEESHESARD
BREVCOODAFLEN. CODRBRT—2(E. BEE0RE D CEEHRE X L@ HE O
#’E). FEHRIYORERENDES, ZLTEZLD5E. BHROKREhDRIZSICEE

2 KE EPA 3. cNOORBCHED L A ERNY v UEBREH DS < 12, RADIENERYT B L 728K
THY, TRV T—LOEHE IZEEL TwiweE LTwb, (EFSAHIHMiiL +F— F 2013)
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FTHRRD Y FDREICE ST REALDAEL TS EE Z bz, (EFSA BEHEiLR—b 2013)
FIRBDOIYFICTRANIILT—LRESHAED 2,000 mg/kg FEEZEEILD L-TJzZILT5=
EL-TRNSKUBERFIBROBRELE-HRTE. SRET7RANILT—LEBREHEL- DT
SR EETEEEORIIAON. BHETANILT—LEBESETEEELGERERLH
HESN=-, SRETRANUT—LERERICENT, dBHLLRLTHBYM~DEHLEAR
HHNAEDHON, LI TSIV EEHTEREJBL LA LOONT, BFOFEHREE
EUOKREF. BT7RA/NIWT—LBERE LDz LTS5BS BOMATHEITEADL.
2,000 mg/kg AE/BIRGEHIXIBEHLLELT. FRELFEICE I oz, EEIFEVLOD
T VTS5 UBRERTHERBKOEENAEHONT-ZEN L, BEYDEEER D EELLE
BEEICMA. PRNILT—LAXDIIZATIZVOEREFEN . BHETRA/NILT—L
BREBRTHON-ZED—RThDESNT-, LEEZHFZ. BEYW~OEE (KERD) RV
HESM (KERDRUEFH) D NOAEL (F 1,000 mg/kg (AE/B L& t=, (EFSA BEHEiL /R—
k 2013)

h fEFRH
TRV T—LIZDOWTIE, SvhEAVWEIRET. iEiRD R UIRZLER G5 HER . BB E R
BREHR. AEHRCRIBRERER,. VXAV RERBBRSHERN, O7VERS
DUIDOWTI v EAVWERERAREHBRINBESATOED, FRNNILT—LEY
CHRERSDUDETHIEEAHLOONGEMN>fzEEINTIVD, (BREEHRZ)

* erR

TUR—IDKBFBERIAZDR—MARICEN T, IERFP O AN THEHAYEF OER (7 AN
WT—LEHELTEALTOGL) EFHOMmEFLETULX—H8 X DOZIHEDMIC—F
HDHAEEIXRSNEM T,

FALCIR—MIBETHRDEMTIE. ATHRBAVRHOBREEMEN SO XEE. EFHN
[ZBRINE-BEDI)RIMN, INVWAEFERICEFLTWAIEN RSNz, LHL, /ILIT—D
AOFTRAERRTIE. FEEATIEHRBAVYINRYLVEDBEEXEDMIZHEL, (FEAER
BTHLLALTHY . EEMICERIN-AGLYELERSBRISERSN ., EEAVERSE
KOERELOREEDAMN LE>TNSIEMAHAoT=, (EFSA BEEfiL7K— 2013)

[(A5/—)L)

7 ARNEIE
AR/ = TR T—LORBENTHY . BELGVREBNREZT5H, A9/—ILKE
DEERBIE. RILLTILTERERTYEIC. DR, ZBIERFACERRBEMICEEIZKY
#L, (EFSA BEFEiLR—k 2013)

1 sk

A/ =V DBIEEEICEYT ST —EN—REREL. T2 EvbEIRon TW =AY AFEh
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T-{EETE3 in vitro RU in vivo REXIZAZ/— L DEBIGEEERIGLERERSNT=. (EFSA
BEHfiL7R—b 2013)

v EEFRLESH

AR/ — )V DETE-FEBET—RIERON TS, EFAZEL L (4,000 X[ 5,000 mg/kg (KE/
B) CEESN-ROKRSHBRANSIE. NOAEL #HETEHILIETELEM>FIEM L, RAIC
KYUAR/— LIEESNT-BMID D AFaI§EG T —2%EAL T, NOAEL ZHH L=, RAR
BTAZ/— LIZIEEBEIN=-TIRARUVSYMNIBIT 2 ES M EE (NOAEC) &, TN EH 1,300
mg/m* B 6,500 mg/m*EHFELz. TNHM NOAEC [TEDE YOARUSYRDOFZEOKRE
[Z&% NOAEL ZZNE1# 560 R 2,070 mg/kg AE/HEHHLT=,
VIRATHEINE-HRAEANDEZEEI. FORRITONTHEERT AERLHFCEEEREL.
560mg/kg {AE/HIE NOAEL EL TRBFFHITHAEIN TS, MA T, MHHRILLTILTE
FOEBLANILOAEE. RETRNILT—LEAXDARZ/— LS ELTZRILLTIILTERIE,
HEDHTEILSEENXIL ADI 40mg/kg RE/BIZBEVWTRELDBER (TGN EIATNS,
(EFSA BEHfiL R—b 2013)

(7 RISFUEE]
TANSGEUEIE. TN BRI HREEYETHY . SURNGEREEHREEYETHLIIL
RIVBBICEBMEINDIBEN DD, TR/ T—LIEELEEL-BRSMED in vivo DEERLIT
B TR T—LDSERSINIZTANSFUEIE REDOHTEIXEENXIE ADI 40mg/kg
ARE/BIZBLWTRZ2 LEOBRIEELNESNTIVS, (EFSA BETfiLAR—b 2013)

[(Zz=L75=])
T VT IV YRRV X ERWNV - RESER R THRESNZTRNILT—LOEE
ERD—EMXIILIMORRTHSAIREEN BN EEZLND,
TJIDLTI=ERAX L S—EDATOEEHEREZHF DEME EEGALLELT. 7221
TI3ZUDRBBEDNHTMETLTLNS, 7T T7I=oEROF O S—FDREEEHEES:
BDOAN(ZIZILS A URE (PKU) BE) (X, 222 IL7SZ U RBRENELUETLTLNS, £,
REEEHN PKU ORLRIX. BEM I LTS VERAHEBICEEINGZITAIL HFERY
RHMEENEEETT HRTOBEEUIIZLTSZVERBEDEENT+24 PKU @
BEIE. ERMEDEE . DB RUMBEKEEEZTOREHET HAREMELH D,
FANIWT—LEBZREHOMBITZIILTS=ULR)LE, PKU OBBEMEEN-FHOKEA
DFEIZEETSMBIT=ILNTI=ULANILDLEEICEDVNT VRIDHIENTHhIz, BE
BT RNIWT—LIEELARIVEHETB(2HY. NiEIR PKU BEDRRADEEEFHT S
FODBERITARSAUICENWTIRF T TSV REL 360uM RiFICHFTRELLTL
52E. RU 2RTFHITIRELEZBEBISCRICE DI TIZUDORANMBHRED 120 (/M
THAHCENEZBEIN, PRIV T—LHEEOMBFII =T I5=ViREIE 240 (M(360 LM—120
M) EERTE SN T,
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WMEMGET RNV T—LOBREFERICOVT, REMETIIZILTIZ2ULANILIE 240M ZEEZ
BWEEZON, BERBANCT RNV T—LERERSRICNEIT LT IZVREMN 240ME
EEIB1=0IZ1F. 40 mg/keg AE FRTED ADI IZHE) DAMEER—SREE5)% 1 BRI LIC
TOBELHDIEEZLNDESNTINS,

WERMET RN T—LERESH T TR MBIz TSULANLIE, BERATEATOE
afE PKU BETEH 240M ZBRLGWEEN  BEANDBEENHESNTLIRELYLHGY
B RITOBRKRAAFSA2 (360M) BT RIS ESN TS, FERICDOLNT, BERATEATO
EEM PKU BETH. RED ADI(40 mg/kg KRE/B) DT R/NLT—LIZHET SHTI=IILT S
ZUIZKBBBADYRYFIELNESNT =,

EFSA OFEEFHEIZH VT, JECFA R U SCF [Ck->TEHMiisf= ADI TH5 40me/keg (AE/BIX.
TRANILT—LORHEZEZOFMCHLBEUITHY . JRED ADI LITOIFEE . FEEEH
PKU BEZBRUOT.EFOEBRURERESHICEALLZE LOBIEIEGENESN ., T/ED ADI IR
£ EOBEFHEL TR/NILT—LO ADI ZHET T HE AR &SN Tz, (EFSA BFREL R—~
2013)

EIEHEET:
EEFEETE. BEE. BRANMMEZVI—T I RTybARICKHEREHARAEE
EHL TS, A 10 ETIE. FR/INILT—LIZDWTIZUTOHFERENAREINTILVS,

<EA 1 AHT=YDHFEIZEIE LR ADI Lk (ADI & 40mg/ H /kg {KAE) >
2011 FE  BEM—BA#TERE 0019mg/A/B. Xt ADI Ek 0.001%
2015 FE BB —BHTENRE (EETRXE)
2019 E  EAM—B#ETERE 0055mg/A/H. %t ADI Lt 0.00%

SEEH
BRAARETRAI(BIM2F7 A 13HELEERE 23 5)
(B, RS DREELE | (B34 F 12 A 28 HEEHETRE 3708)
%9 BRAMYLEEHHE (RIIEE 2019)
MENIEEE 11 MEDEE . RREEOREFITOVWTIERBIEMZ (1983) 33(9)
Scientific Opinion on the re—evaluation of aspartame (E 951) as a food additive, EFSA Journal
2013;11(12):3496
WHO Food Additives Series 16 (1986)
[R— YRR YR ERIZEZERER BB FNNO—BEREORAE | (FESBMETT
HAh)
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SIS, B BEEEEHER

FANILT—L REMHBRR

<AHlfE>

LUT 13 EFSA FafiiL A — b 2013 o&ERKER % b & IT/ERR L 72,
7ok, ERERE A O GRS EEINT 12 EFSA I X W EdE I Nz b DTH 5,

No. FAE %5+ % . o i - .
o |2 i 5B SRR Xk No
1 | 2t HE (FA9r | A Z v b <5,000 mg/kg WTMOARETH 7 HUNIZFELITRD B | E46 (1973)
T—2) Sprague Dawley, Charles TRinoTz,
River 1 (n=6/f¥) JEHE) - {1 TEhm IR RER L,
1 A TR <5,000 mg/kg
Sprague Dawley,
Schmidt Ha/ICR
(n=2 or 6/F%)
1 & A <5,000 mg/kg
New Zealand White
Luenberg # (=1 or 3/
)
2 HE (7A9y | BN Zvk <2,033 mg/kg WTNOARETH 7 AUPISSELIEERD HiL | E46 (1973)
T—2) Sprague Dawley, Charles ot
River I (n=6/Ff) TEHh - ATENE I IRH TR L,
2 JiEfEN ~UA <1,000 mg/kg
Sprague Dawley,
Schmidt 11a/ICR (2
or 6/EF)
3 B[R] (7R | ERA Z v b 100 mg TS 72 R E TORRLHNITAR L, E84 (1974)
F—21) Charles River, CD /4 Erif, IRE(ophtaloscopic), FEfERAT/ T A —
(n=6/#%) SRHTRE 72 Ly SR,
4 HE (TR0 | FIRN A X 100 mg FEFH% 72 B COETHIEAR L, E85 (1974)
F—L) v—27UL i (n=4/F) WER) « ALY R T A — 4 BRI B
2L,
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HiE] (U7 b | &0 7k <5,000 mg/kg WINORETYH 7 BURIZELIEERD B | E45 (1973)
_ITVv Sprague Dawley, 7ot EE) - ATEYmIIRHI R L,
DKP) Charles River  (n=6/
iz
&M <A <5,000 mg/kg WTNOHRETH 7 ALPICET IR b
Sprague Dawleym, TRInoTz,
Schmidt Ha/ICR #
(=2 or 6/E¥)
&0 AV <5,000 mg/kg
New Zealand White
Luenberg # (n=1or 3/
)
HE (7 b e | I8N Z v b <1,562 mg/kg WTMOARETH 7 HUNIELITRD B | E45 (1973)
RV Sprague Dawley, Charles 7RIt EE) - ATENmIIRHI R L,
DKP) River i (n=6/%f)
aH- S TRV | A (B | 4% 5/125 mg/kg bw/day » 100 %77, (REODJD - HEFF « ¥EIMOZLH) | E21 (1969)
g T—21) ZFrh | YERLe—2 L B —,
E KR 7)) 7.2-13.2 kg (1 #f M 2/t - MiRF, BERIbS, PRI R—BEMER L,
2) iR ocular) T A—Ei147: L, AR (gross)fifE
P —BEMER L, s — B L8
L. MBERER 2 b7 L,
438/ (7 A YL | IRER 7k 2,000/4,000/10,000 - 100 %AAF, mfE - i - 2~3 1 H TOE | E3(1972)
T—U1) Charles River CD, 7 ## | mg/kg bw/day B abrE | (RECAEHEEURIZ /2
s (5 PT /ME /B FEBUIFEO 10%LL | B2 1L,
W SRR TR E R L, B 5T
N ORGHINE A 78 5 B 7o kbR 2 fr B -
BREHOFEZ b2 L, R 5 PC L E A R
HEWIORERAL, 750 OBWIIIFEEE LT,
8 (72 9L | RAY Z v b 5/125 mg/kg bw/day - 100 %HAF, IRECAMHE B CfE/2 | E20 (1969)
T—2) Charles River CD , AN
MR Q0 T A / - HRRA T, BRG-EK OSTHREED D 5 Lo
#) B DT L QYR BRI A 2 52

RIS L) 7L
—7 i}

i U7z, R mtE R OSEE ER O 372 L,
B G- BRED Mk M PRIV B2 L,
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10

125 mg/kg bw/day "CAMYMBEEAS EH-L7-
D3 MU EER PR B A2 L, e
L RO AR E L DY R
ZETT, ARECOE R - I E P

11

12

13

ST AT e L
9 (F&X | REH Tk AETP 9 : 100 DEIE < FETC 2V ; fBoofE 1 P8, 7 A LT —4 | B4
LT — L, Charles River CD, (7 A2 YLT— 1) 501k 1 VG, A7 e B C
Phenylalanine) HiERLET (BT /M /3D RS Ch o7z, BfREICHH D855 BhED
[A 5:100 DEIEG WA,
( Phenylalanine ) - B R - ATEIOZR B 72 L s R, BER(L
5 R BE G BREO B e U e
EOREERBIERIC R RO L,
L&, Witk & b (2B G CIREREIND e
L7= ; e E E BAr=3,
48R (7 29V | JREY <7 FiE : 2,000, 4,000, « 100%4E77, IREICIHE R 2R L, E2 (1972)
F— 1) Ha/ICR, 8 i 10,000 mg/kg bw/day - BRI O FEREOEBRRIY, TS ORY
(BUE HE /D) i : 3,000, 5,000, HEROBEINZ LY TR TOHERT 25~
13,000 mg’kgbw/day | 30% blnlo7e, BAH - FTEIROZAE EA LR
L, #&h~vU ADIGIRETE 5 B2k %
B & 4 G S BB ORERAA A L, TR
VL & RS8O 2, 7Y O
IIBEE LT,
28 | #&A F vk 1,000 mg/kg bw/day - 100 %477, IREICHE/R A2 L, E7 (1971)
BRI Charles River CD, 11 ###fi | 5% /K5 & LT « R - ATENZR 8 b e U i, BRI L
DKP) (10 T /M /RE) L RIS TR GO e L TRIE
BEEOFEAZ LT L,
238 7 K da| ~ A 1,000 mg/kg bw/day + 100 %AAT, IREICHIRE/R A L, E6 (1971)
SRRV Ha/ICR, 4 ¥ 5% KRBT & L C - BRI - ATEIOZRZ b L s R, BER(L
DKP) (1 HE10 D) 2RISR TR GO e L TRE

B DfRE AR kI3 e Lo
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14 5 (U7 K RN Fwh 1,000/2,000/4,000/6,000 | -100 %447 ; i E O CAEHETIERINT | E8 (1972)
|=EON A Charles River CD, 8 #ii# | mg/kg bw/day LV REDD
DKP) (BT /M 1P FEEROWE NG | - B RN FTEIZ b U, IR, R
5%LIN B OREREOZE(ER L ARERED
it 2 B b R OB 5 B D JpBRA A8 Ll &
72U KGR, BEORMRE SR, I
i & R USRS OB IESIED V)
O EEEMNHR(TR/INILT—L)
No. HERRFRAE B’EAE Test system B’E5= HERIER 3K No.
15 | EizEH AR Salmonella typhimurium | 10, 50, 100, 500, 1,000, | - [&i:e E97 (1978)
(in vitro) (7 AT — Tester strains: 5,000 pg/plate R E1:SC-18862; Lot n0.89300
) TA1535, TA1537, <KREHIEIET > FEhs X/ HiET, 5 Sh
TA1538, TA98, TA100 Vot T3 T X e A Y e RAVAN LG o - N DG
WoHEBEZLND,
16 BR TR Salmonella typhimurium | 10, 50, 100, 500, 1,000, | - [&P2 E101 (1978)
(7 AT — Tester strains: 5,000 pg/plate B LA ):SC-18862; Lot n0.0096-89300
) TA1535, TA1537, <HREHIEIET > FEhs X ni- HiET, 5 Sh
TA1538, TA98, TA100 TG THA D DI 4y BR M 2 LT
Wb EEZLND,
17 AR Salmonella typhimurium | 100, 333, 1,000, 3,333, - TA1535, TA98, TA100 TR, NTP (2005)
(7 AT — Tester strains: 10,000 pg/plate - TA1537 TR 9
L) TA1535, TA1537, TA97, - TA97 CTEatt: (89 72 L KR UV A X —fiTi
TA98, TA100 89 & W DYITT)
‘TA97 T v AT S9 % 30%IINTCAR =
0 =—HAEE T OB,
<KBHTHIET> Ehi SR s S
FERE RS D O 2B BN A o T
HEEZ NS,
18 Ba AR Salmonella typhimurium | 50, 100, 250, 500, - ko Rencuzogullari et al.
(7 AI LT — Tester strains: 1,000, 2,000 pg/plate (2004)
2) TA98, TA100 GraBrhmn) 32 S iRiL, s sh

TAER A ST 2 DI+ 72 B 2 H LT
W EEBZ BND,
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19 REH DNA & Z v NMIMIHHIR 5,10 mM - Bt Jeffrey and Williams
% (UDS) (2000)
(7 A/ LT — <KeBHPHIET> i S REL, S S
N TAERAE R DN AR o WD EE X
D,
20 POGIIN Y B R U Bk 0.5, 1.0, 2 mg/mL <RBRRE RSN FOH > Rencuzogullari et al.
(7 AT — 24 K 48 HERR (2004)
L) YRR YRR DA 2T ) T IRE
S9 RIETOHHENM NAERTHRCTRIRTE R, KUY E AR
PHESGZ R LTUVRYY,
<HEE> B D -~/ MR : Historical control range DfEASEE
T e y ~ ST WFBEOZFLME A HETE 220, /%
21 e T B AR RIS LR > T105 (7%
(7 2T — 7 IVT — DDRHEH IR B2 )
) CAAHOHIR B S, i Sh
- ¢ - N )
5 R CRU R TN ?fﬁ%i?ﬁé@@% IRERAEMEAAT LT
. VRNEEZ BID,
(7 AT —
L)
a) RIFEMHL HY -2 Lilih, b REFEMERL, o REEEEHY,
23 | El=HEH EESsE SC- AN 0, 2,000mg/kg bw <[t CQERORR, RERMEE, 72 SR8 | E40 1973)
(in vivo) (7 2915 — | 18862 % | Charles River CD %% 1 FIC 2B ERE | ORET—# . JHTEES)
N B | 15 107 —7 5. (2 R 1 - AREMLAY) ; SC-18862 13 0.2%DKP (SC-
B et T 19192) &A,
WA E
ALK i <KeBHPHINT> Fits S EIL, S SN
AF N % T B2 SR 5 DI 43 e B A > C
il Jie P 5% Wb EEZLND,
5
24 EMEETE SC- 7k 0, 2,000mg/kg bw - PEME CQERORR, RIS, 15 L IR | E41 1973)
(7 A3L7— | 18862 % | Charles River CD %t 1 BIZ 2B 0B | OET—% . IRFFECH)
L) HAkE | #1507 —7 5 (2 W) - HEBRLAW - C-18862 1% 0.7%DKP (SC-
5 14 55t R 19192) &A,
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T AL

25

26

27

28

Z VR <K AHTHIET> FEhi S REL, S S
AF N E TAERE R D O+ 70 R =2 - T
1 e PN WA EEZ LD,
5
HhfRmERD SC- 7k 0, 500, 1,000, 2,000, - i E43 (1972)
YetafKE% (7 | 18862 % | Purina CD &#t 4,000 mg/kg bw/day - sBR(LAY) : SC-18862, Lot#76040C, 0.7 %
29T — 1) HNEEE | 10 Y —7 3 R LTSSy | DRP & F
B et T EIL, 5 HREGHS
T hUx <FSAHHIET > I SR, s SR
FL A T AR A TR D DI+ /s B M 2 Ff o T
FIv%k WoHEEZLND,
JIE e e %
5
BREARIMER L O | BN 7k 0, 400, 800, 1,200, D E BRIk it E12 (1970)
FE IR o Ye Holtzman %#% 1,600 mg/kgbw/day % | 2&EIHIIE TRtk
IRELE T 10 PT/AE 5 HI#hEkE s - SBMEAY) : SC-18862; Lot# A3427;
(7 AN LT—
L) GiaArer) i Sk, miEsh
TAERE IR D OICH070 =2 A LT
WRNWEEZ BiILD,
18 AR R SC-8862 | 7w b 0, 500, 1,000, 2,000, - E44 (1972)
(7 279v5— | Zfn Purina CD ## 4,000 mg/kg bw/day, 3 | - ERLEW - SC-18862, Lot#76040C, 0.7 %
L) Wt f BB | 4k 10 DU/ Ml & 1chEicnEl | DRP &4
LY A F LC3[al, 5 HIHhHg
J=tn TG <FSAHHIET > I SRR, s SR
T TR A ST 2 DI+ 72 Bt 25> C
Z NEEN Wb EEZLND,
el
RS EEET o (§| ~vuA 0, 1,000, 2,000, 4,000, - &k E81 (1974)
(T AT — | ) Sprague-Dawley Ha/ICR | 8,000 mg/kgbw/day % - B A : SC-18862 Lot#76060R;
) Swiss AT 1 A 3[El, 2 kAR
1 10 PL/RE T, 5 HIEEGE GG | <HRARHIN> Sk S - ik, s sh

[ S T a i AT Al B AN R R e S
WD EEZBILD,
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29

30

31

32

33

BHERMEROY | &0 <A 0, 40, 400 mg’kg bw., - Durneve et al. (1995)
EIREE C57/black &#% 5 FH
(7 2T — 5 DL/EE GeaAnrhm e Sh7-J7EL, #Esh
L) T AR A TR B DI+ B2 A LT
WRNWEEZ BILD,
BHRMEROY | &0 (B | wvA T AT — A - [tk Mukhopadhyay et al.
AR ) Swiss albino F&#% +acesulfame K T AT —AIT AL T 7 A K ERA | (2002)
(T AT — Tt 5 VL/RE -(3.5+1.5) mg/kg bw ENTNWBTZD, T AT — AT
L) -(35+ 5) mg/kg bw BT,
-(350+15) mg/kg bw
(BRI | FREIRE D | T R 0, 500, 1,000, 2,000 - [ NTP (2005)
) Eidcn Fisher 344/N %% mg/kg bw - B A : Lot 8415-14-02 RTL i >
(7 AT — T 5 DU/ 24 WG < 3 [l 98 %; GLP-study;
2)
KA W > FhE S REE. s SR
TAERE R D OIS0 R = 2 > C
WA EEZ LD,
/M GRIE ) #o (B hFrAv==vys~<v |0,3,125,6,250,12,500, | - fzi% NTP (2005)
~FENAERER L | ) 2 25,500, 50,000 ppm - AEMEAY : Lot 8415-14-02 RTT;Purity: >
EBiz FVB/N-TgN (v- Ha-ras) 9 HI# 98 %; GLP-studys;
(7 A LT — Led(Tg.AC) #E : 490, 980, 1,960,
L) hemizygous 3,960, 7,660 mgkgbw | <FAHPHWT>IhE I o FIET. BESH
15 PE, #E 15 PU/EE i : 550, 1,100, 2,260, | 7-fERASRFT 2 DIC 0372 B A Ffo T
4,420, 8,180 mglkgbw | WA EB X HND
/N CGIRAAI) BO QR| hTrAYz=v I~ | 0,3125,6,250,12,500, | -[&M(3,125~25,500ppm £ : #EEE HFEM | NTP (2005)
~FERANERGR L | 1) A 25,500, 50,000 ppm « B4:(50,000ppm M : /NS AT DNV Y
iz Trp53tm1Brd(N5) 9 /- HI# N (x2.3) DOI=0GME L E)
(T ARNVT— haploinsufficient HHE - 490, 970, 1,860,
) 15 DL, 1 15 PO/ 3,800, 7,280 mglkg bw | <KEHPHIKT>SEhi SN -HEL, Wi Sh

I - 630, 1,210, 2,490,
5,020, 9,620 mg/kg bw

[ S T o AT Ol B AN G R R e S
WHEEZLILD,
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34

/N CRAHI)

wo (R

[N S ER=T/Ady

0, 3,125, 6,250, 12,500,

g =3

NTP (2005)

35

36

37

38

(7 AT — | £H) A 25,500, 50,000 ppm - BB LAY) : Lot 8415-14-02 RTT; #lUE: >
L) Cdkn2a deficient 9 4 HIH 98 %; GLP-studys;
15 T, W 15 PT/RE
KA W > FhE S REE. s SR
T AR A TR B DI 0370 B 2 Ff > T
Wb EEZLND,
aAy b7y E | &R (B | wUA 2,000 mg/kg bw < JIE LTo TR Coligas Tl Sasaki et al. (2002)
A4 (H. X ) ddyY %k
e, B, B Ik 4 DU/ <FeAHHIT > I SR, ]SSR
N = T RA R B DI 4y B g 2 5 T
i) Wb EEZLND,
(T AN )LT —
2)
aXy b7 vE | KA (B vUA 0,7, 14, 28, 35 mg/kg - E R Bandyopadhyay et al.
A (i) ) Swiss albino &t bw (2008)
(7 27T — Ik 4 DU/RE GeAnrhm e Sh-J7EL, #Esh
L) TAERE R D OIS0/ R =2 A LT
WRNWEEZ HILD,
N (BRI | &0 (B | v R 0, 250, 455, 500, 1,000 - BotE Kamath et al (2010)
ER) )] Swiss albino A mg/kg bw
(7 AT — (EEI IR 72 S 3 78
) )]
/NZ - GRS - Bost
(T A )LT —
2)
B B R 1 BR 0D Y - Bost
RS
(7 27T — Gia by - Sl S 7= iRiL, siEsh
2) ToRER A T DO Ho 7 EtE 2 LC
WRNWEBZ HD,
FHiRmEROY | &0 (5| ~v=x 0,3.5, 35,350 mgkgbw | * B Alsuhaibani et al
RS (7 A% | ) Swiss albino &t (2010)
T — D) 1 5 DU/
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TR et o3 R A8
i (HRRILER)

(7 AN LT—
L)

=3

CRBHem)  FEhi SN J5E. wiESh
T AERA TR 2 DI/ B2 H LT
W EEZ HD,

O EIEEMEEHER (A2/—)L(MeOH))

No. HERRFRIEE BEAE Test system B’5=E EREER 3Z#k No.
39 | EfnEH TR 79 B Salmonella typhimurium | FEGFIHZR Lo WAREE | ot
(in vitro) Tester strains: To X FEMERR S & o =
TA1535, TA1537, FHILL R CHHEARE
TA1538, TA 98 179 <[Fl B> Z DR MeOH OiffmathidflE &
and TA100 720N,
40 DNA &18 E. coli RGOS L, AR e " DeFlora et al. (1984)
(MeOH) Tester strains: TEAXFEMERR S > & g A ET b Y
WP2; WP2 (uvzA-pold); | FHILLR CHEFEAIN%E | -2 K] preincubation
CM871(uvzA-, recA-, 179 <[FlE> without S9 : &,
lexA) with 89 : 1.5 f5~2 52725, 5515
- ARy MTA R Bt
-Z DR S MeOH OEfEFEITHIETE
72\, (MeOH %512 135 (AW A i LT
B A MORETART,)
G5V BT MeOH OAHIMIC L 5 Lk S
NnN50OT, FHD (DeFlora et al) 1+ MeOH
X uncertain/questionable mutagen & L T\
)
41 PPOSREN Y Neurospora Crassa FAER#HE L - [tk Griffiths (1981)
(MeOH) 57 FEFROLEW & RZOWFE, MeOH O
B VLI L,
GG AIer) S8 S /-7, s sh
ToAESR A ST 2 DI/ B 2 A LT
WRNEEZ BILD,
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42

43

44

45

46

47

BRTER Salmonella typhimurium | JHEFCH2 L - farE (S9 R Fed L) Simmon et al (1977)
(MeOH) Tester strains: « 89 DIFEAT, MeOH JEEDTH L
TA1535, TA1537, - MeOH OERZFHMEIHETE 2V MeOH
TA1538, TA98 KON ZEte 45 (LEWETE L TR Y Yiktaw
TA100 DOYREEIIA, )
IR TR Salmonella typhimurium | 5 By £ T - &1 a) Gocke et al, (1981)
(MeOH) Tester strains: 3.6 mg/plate » MeOH O {smERHETE 220
TA1535, TA1537, (MeOH z&ie 31 {a¥ 4 lit, MeOH
TA1538, TA98 KO (ZBET 2 a7 RE R TS S TUany, )
TA100
IR TR Salmonella typhimurium | 2.5 mM/plate a0 DeFlora et al. (1981)
(MeOH) Tester strains: (733 ng/plate) =
TA1535, TA1537,
TA1538, TA98 K}
TA100
B TER Salmonella typhimurium | [pg/plate] - [t a) Shimizu et al (1985)
(MeOH) Tester strains: 5, 10, 50, 100, 500, | = 7 NHI& S9 OFFEE N R OIAHE FoOii
TA1535, TA1537, 1,000, 5,000 i
TA1538, TA98 Kz}
TA100 <HREHRHIET > FE S FIET, ]SS
ToAER A ST 2 DI -5 72 B 2 ff o C
WHEEZEZHLND
B TER Schizosaccharomy  ces | 5% - [t a) Abbondandolo et al.
(MeOH) pombe  ade6-60/radl0- - v A SI0FETF (1980)
198.h- KBTI > SEHE SN2 HTER, S S
(P1 strain) TARERZTUHT 2 DIT+-43 72 B 25> C
WhHEEZBND,
POGIN Yo Aspergillus nidulans 5.2,5.6,6,7% « et RELE (FECPERIIIDHER) Bk b Crebelli et al (1989)
(MeOH) (diploid strain P1) iv) Pt KDY Haz (7 B AF—s3—) : [l

KB RIET > S S AR, A Sh
Tt R BT D DI A3 0B A 2 - T
WHEEZLILD,
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48

49

50

51

BaTEE (T Salmonella typhimurium | [pg/plate] - [t a) NEDO (1987)
A FaN— Tester strains: 10, 50, 100, 500, 1,000,
ay) TA1535, TA1537, 5,000 <KABTHEINT > S SN TER, #ESH
(MeOH) TA1538, TA98 J (X TG B A BT D DI H55 7BR AV 2 4 - T
TA100 WhEEZLND,
E. coli
Tester strain: WP2 uvrA
R TAR Chinese Hamster 15.8,31.7,47.4,63.3 a0 NEDO (1987)
(azaguanine, 6- FRRHEEEHINE (V79 cells) | mg/mL =
thioguanine, X< R 3R
ouabain) GraBrhbn) - Sl S 7= EL, e sh
(MeOH) T R A T B DI 4y B s 2 A LT
WRNWEEZ HID,
eI 71, 143, 285 mgml |
(MeOH) %2 ARG =
GaAnrhmn e Sh7-J7ET, #Esh
TAERE R D OIS0/ =2 A LT
WRNEE R Hid,
Tt fk Ye €0 53 PR A2 Chinese Hamster 7.1, 14.3, 28.5 mg/mL " NEDO (1987)
HA(SCE) BN (V79 cells) $71, 143 mg/ml [
(MeOH) -28.5mg/mL B without S9, [ withS9
Gra By - s 7= iRiL, s sh
ToRER A T DOy g 2 LT
WRNWEBZ HID,
LA (i E. coli (SA500) 23-31% - [tk Hayes et al. (1990)

RIS L)
(MeOH)

Gaanoisn)  SEE S, siskshn
ToFE R A T D DI 45 7B M 2/ LT
W EEZ BND,
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52 p53R2 EIET- D MCF-7 and HepG2 cells - Bt Ohno et al. (2005)
&b
(MeOH) <KRABTAINT > SEHE SN ATER, HESh
T AR A TR B DI+ 70 B 2 Ff > T
WhHEEZBND,
53 IR TR Mouse lymphoma 5-50 pL/mL CBHED . O McGregor et al.
(MeOH) L5178Y(Tk+/Tk-) (approx.3.95-39.5 - (1985, 1988)
mg/mL) S9 OREEAE T 5 & BRMEE OB /2N
NS, UL, BB UK
(5ul/mL) 1%, OECD TG 476 THELE ST
WHIRKIREE (5mg/mL, 5pl/mL, F£7-i%
0.01IM, W HUAMEN ) % E/VREE (13.4M)
THATWD, LIz~ T, A2 4
PRI L BN B s g b Z LT
AN
GiaArptllr) S S -7, issh
T AERA TR B DIT 070 B2 A LT
W EEZ Bivd,
54 BIRTER Saccharomyces 2-8 % - [ D) Hamada et al. (1988)
(MeOH) cerevisiae
(ATCC26422) Gaanimn) e FE, wiEsn
T AR AR B DIT 0370 B2 A LT
W EEZ Bid,
55 Iy —U% E. coliWP2 (0) 0.15, 0.31, 0.62, 1.25, | - [afta Marini et al. (1991)
i 2.5,5%
(MeOH) <HREHHINT > FEhE SR, s Sh
T AR A TR D DI+ 70BN 2 Ff o T
WhHEEZLND,
56 Btk YL STIRZE Chinese hamster (V79 | 50 uL/mL - [tk Lasne et al (1984)
# (SCE) , /)N cells)
¥ GiaArptlln) S S -7, wissh
(MeOH) TG THA D DI 4y 2 LT
Wi EEZ b,
IRFREE LDV R Ll Y REREE R L OGRS Y
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57

58

59

60

61

62

BinEE

(in vivo)

M CRIFIAER | #0 (F | o =x 2,500 mgkg % 1 H 2 « BRI E 7ol RO M Tl Fu et al (1996)
FRINER) ) CD-1 5], GD6 75 GD10 %
(MeOH) IR O TG ARt e mEL, #wiEsn
ToAER A SR D DI 7R B MR LT
WRNWEEZ BILD,
AN CEBEARIL | #RR ~UA 1,050, 2,110, 4,210 & O | - fatk NEDO (1987)
£ (MeOH) ICR %t 8,410 mg/kg bw,
e 6 PL/BE Hi[alfe <KREHPEIWr > 2k S Tz HEE, #wiE S
ToAER % ST 2 DI+ 72 Bt 25> C
Wb EEZ LD,
B Red AT | O 7k 1 H 500 mglkg % 5 H - RS- DNA MR, 3 CTOfRk | Lu et al (2012)
/v DNA -t il (e RN AR, THREMEE Fafv A9 DNA (ko
(MeOH) MeOH) P& bRl
CREHTHEEr)  FEh S JnER, W5 S
ToAER A SR D DI 70 B MR LT
WRNWEEZ BILD,
PEESVEBTEZS ¥AfrayYayAAxT | 1,000mM - & Gocke et al. (1981)
H(Sex-linked Drosophila melanogaster
lethal mutation) wild type } O Basc &#t
(MeOH)
Yot (RELE O ~ A 1,000 mg/kg - 5 Pereira et al. (1982)
(MeOH) - MeOH O RFEMTHIE T2y (Gefafk
B (RR S, 2ok, ZtatiRiekos
$2) OFERDENN LT & T2 03, ARBRoORE
SlFPER DL, ARG 720 ,)
mEEA | v U - AR R SR OGN [(Z5# (23— K | Ward et al (1983)
B6C3F1 %t V) HRHE) | B
15 DO/

BRI Fht -5, #iESh
TR A I 2 DIy 7B 2 L C
WanEEBZ BND,
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63

64

65

66

kg tasy iR se | A <A 0, 800, 4,000ppm (0, Ry RARA Mkt (LM% 2. | Campbell et al (1991)
#: (SCE) , /I C57black/6J 1,048, 5,242 mg/m?3) TR 3T B Yeta /i RacH e, ffiikleta
¥ T 10 PO/t MeOH, RELH /IMEZ, 3RS R T 225
(MeOH) 6 Miftl/day. 5 HRH hp—~1E)
<K AW > FhE SRR, WSS
T AR A TR B DI+ 70 BEM 2 Ff > T
WoHEEZLND,
DNA #1E (8- | KEEN ~ A 1 x 2,000 mg/kg bw - EOAFETHERE, MR, i, BT 6 F | McCallum et al.
oxodG) I CD-1 ML O 24 BE£IZ 8-oxodG 23EM L7220 | (2011a; 2011b)
(MeOH) ~ A &M 15 x 2,000 mgkg | 7,
#E CD-1 (1 B 1[EH#5)
~ A 1 x 2,000 mg/kg bw <HSAHHIgT > I SR, s SR
## CD-1 T R A R B DI 4y B A 5 T
~ 7% OGG1 (-/) WoHEEZLND,
A 1 x 2,000 mg/kg bw
7t New Zealand white
(NZW)
v 1 x 2,000 mg/kg bw
4t (Macaca fascicularis)
N JiEIEN <A 300, 600, 1,200 FE7/=1% | - &k US EPA (1991)
Swiss-Webster 2,500 mg/kg bw
HE 10 DUt 4 AR5
(BRI | BEIRERE | <D & 1,920, 3,200, 4,480 | - [aik Gocke et al. (1981)
) PEs ) NMRI %t mg/kg bw
HE2 VS, M 2 DU <FeAHHIT > I SRR, s SR

Tt R BT D DI A3 0B A 2 - T
WHEEZLILD,
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O EILEMHR (O T MERSUUDKP)

No. e AL B’EAHE Test system 5= HERIER 3K No.
67 BIRTER Salmonella typhimurium | 10 to 5,000 pg/plate - b E98 (1978)
(plate Tester strains:
incorporation) TA1535,TA1537,TA1538, <KBEHPHIE > S S - HEE. S SR
(DKP) TA98 %X TA100 TSR A BT 2 DIT 45372 Bz 2 > T
WoHEEBEZLND,
68 BR TR Salmonella typhimurium | 50 to 10,000 pg/plate - [ E106 (1978)
(plate Tester strains:
incorporation, TA1535,A1537,TA1538, <K B HRRINr > I S 7= HEE. S SR
RAREIE DA TA98 &% (X TA100 TG RATTT B DI 4B g 2 > T
TN Wb EEZLND,
(DKP)
69 FHiRmEkOY: | &0 (F | vk 0, 250, 500, 1,000, = E30(1972)
EIRELE M) 10 PO/t 2,000 mg/kg bw/day B LAYESC-19192; Lot#3R-A-7273
(DKP) (Tween- HfE 5 HiE, 1 H 3
80/7K D WO CE <K AW > FhE S REE. WSS
10% 5 ToAE R A AT B DI+ 70 BEM 2 Ff > T
i) WA EEZ LD,
70 18 AR R ‘gr (F5 | 7o b 0, 250, 500, 1,000, - E31 (1972)
(DKP) M) 10 PO/t 2,000 mg/kg bw/day 1# | FERLEH5SC-19192;Lot#3R-A-7273
fe5 AR, 1 H 3=
MR, &S | <KEABEIWT> SEE S AR, S
30 7014\, Salmonella | 7=5ER% BT D DI 7 BRI AR - T
typhimurium, G-46 & | WA EEZBND,
JENZENZRE,
3 IR AT
L. JEENER CA R
RGP LT,
71 (RS EEE &0 ~ A 0, 1,000, 2,000, 4,000, - [tk E82 (1974)
(DKP) Ha/ICR Swiss ##T 8,000 mg/kg bw/day A LAY: SC-19192; Lot#6-R
T 10 PT/BE % 2 WG T

3 MEZoF 5 ARE R
&5

IR & PR

10 % DKP H A~

2,000 mg/kg bw/day:10 PoH 1 PEAFELS (i
WZALEW) .

4,000 mg/kgbw/H : 10 PCH 2 PLASFELS : 1 T
WAL BOK, b9 1 PGEike (FIRANE) ,
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2 (1% Tween- 80
TKERIR)

EHE A EEHE
15 % DKP {&#iiE (1%
Tween-80 /KIAR)

B 5450 30 11T
Salmonella
typhimurium G-46 %
JElENEAR, 3 IRl
WZEEAE L, 8N

8,000 mg/kg bw/ H : TH#i, K, FELE 70%,
1,000 mg/kg bwiday : # 1 1ZR L7 EA7E5
(=10) &% 2, 3ITRLIFERO=7D/IC
HENDD, IDIT, 207N —7 xRt
(tab.2,3) L REHER-TND, ZD 2 4
IZONWTIE, FHIFER LTV,

CRBHraNr) i - 5EE, #iESh
TR A I 2 DIy 7B 2 LT
WanEEZ HND,

Pes CERRDITE "
S
72 EPESsE wgo (5| 7ok 1,000 mg/kg bw/day % | -« [&PE GQEROBE, FHMAOITIRSE, #K, | E42 (1973)
(DKP) ) 1 B 2 BN/ THEE | 2ERERD .
it dcn ERENIILL O L 9127 7T 25505 L
7o 1) AEAFFTREZZIRIEIERR, 2) PSR At
VBB, 3) IR ISR
- BMEAY) : SC-19192; Lot# A6906;
<KBEHPHIEr > S S - HET. S SR
ToAERZ AT 2 DI 72 B 2 ff o T
WA EEZLND,
O LEREEMHR
No. | TVURRAUL| &5 | EipiE-BVisUEE B52 NOAEL SRS TFEICEESN-AE] BECHEEIN-EEERR5E) 3k No.
Hi& (mg/kg bw/day) | (mg/kg bw/
H)
73 | RO | g0 | v 0, 4000 N/AD AL E89 (1975)
TR F:36,36,36,36 1,000(1,400)2,
(BT A 2,000 (2,700),
~ 2) 4,000 (5,700)
(f:£H)
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74 | MEEEDY | &O 7w bk 0, 2,000 (2,000), | 4,000 N/A fAEHEEEORY) (BHE) E5 (1970)
AT F:30,30,30 4,000 (4,100) (4,100
(7 A (fEH)
~2)
75 | JEEHOR | #&H 7>k 0, 2,000 (1,800), | 2,000 EIRORANE @RS, B | 2L E9 (1972)
E (A M/F:20,20,20 4,000 (3,600) (1,800 F BB BN TR LAk
>3 (fefH) ISECE Y
76 | AHERERER. | #%D 7>k 0, 2,000 (2,400), | 4,000 N/A THRAOREITE -0 | E10 1972)
Uk (k F: 48,30,30 4,000 (4,900) (4,900) HEICRED, ke R Ias
A M: 14,14,14 (f2£1) Dot (S
1)
77| 2 HARUCEE | RO 7>k 0, 2,000 (1,800), | 2,000 {REOII & BELSOFO/NY . (] | 2L E11 (1971)
DAFEFSE P1: F: 24,24,24 4,000 (3,700) (1,800 AR
M: 12,12,12 (1)
Ps: F: 19,20,20
M: 10,10,10
78 | MAERED | B0 Z v b 0, 2,000 (2,000), | 2,000 HIZERE R OBERLI O RS litter) D4 | GDUTHIRHE$0 21 X O'PP (B4 H | E39 (1973)
FE(e 7 A F: 30,30,30 4,000 (4,000) (2,000 D (FEHCHE), MEICT | %) 21 CERENED (EAEED
>~ 1 3) (ff) WAL, e )
79 | MAERED | B0 7w bk 0, 2,000 (2,500), | 2,000 HiFER: (BERIAICAR) . By (B | A OEERD E47 (1973)
(e 7 A F:24,24,24 4,000 (4,400) (2,500) TIEZ2VY) OfFOMREHNHL, AFERO%K
>~k 3) (AfH) TN U720, AEEERITE RO L
770 5/164 DIFTARZRE, 2/164 T
IR AR
80 | H¥ERi#ED | #&0 7>k 0, 2,000 (1,800), | 2,000 HIPERS (BERtICHER) . Bl (BE | PP21 (ZfEHEREDHED (B E48 (1973)
FE(e A F: 30,30,30 4,000 (4,000) (1,800 TIX720) ITFOEREMRL, o047 | &), PP21 RUYAMOKREDR
>k 3) (ffH) BPNFEIAET Lz, 2179 DIF TR | 4 (EHE)
SERRg,
81 | MFEMHEDY | #&0 AES 0, 2,000 (1,880), | 2,000 BRI 2 EERSERER, 1| fEREEEOH LD E54 (1974)
AT F: 16,16,16 4,000 (1,870) (1,880 HA PN, IR, oA, RIK (>50 %),
(BT A (ffH) IRER (25 %).
k2)
82 | MEMEDY | #&0 AES 0, 1,000 (840), 2,000 N/A AR CAEREE RO | E53 (1973)
AT T:14,14,14,14 2,000 (1,450), (35 %) MABNI=,
(BT A 4,000 (1,260) R ERGRECIE (17 %),
- 2) (efH)

59




83 | MEMED | f&O AES 0, 2,000 (670), 4,000 N/A FHERGEETIL, fEHER R | E55(1973)
AT F:15,15,15,15 3,000 (1,350), (1,160) K 29% 8 LTz,
(BT A 4,000 (1,160)
~2) (fEH)
84 | BEMLDY | B0 AR 0, 1,000 (1,100), | 2,000 N/A 2L E62 (1973)
AT F:30,30,30 2,000 (1,900)
(BZ A (f:£H)
k 2)
85 | IR DY | RO AR 0, 1,400(1,380), | 2,400 N/Ab E63 (1973)
AT F: 26, 26, 26 2,400 (2,360)
(BZ A (f:£H)
k 2)
86 | IR | BN AR 0, 2,000 2,000 N/A9 - fERRREEOE S & HERE RN | E51(1973)
AT F:12,36 (Gl O X DIFZEOIREL, FHASE
(BT A TR, fERER RO 0% %
k 2) SAREED pair feeding THIIE,
87 | MEMHEDY | BN AR 0, 2,000 2,000 N/A - e X L BEMERIN | E52(1973)
AT F:24,72 (Gl OB X AFFEDiREL, mHE
(BT A RECIUERRIMET, SRy &
~2) DR 62%AKT L7725, st
pair feeding CTH1E,
88 | IREER DY | BN VA 0, 750, 2,000 750 EFHERE T B RTE - EAERECIHHRRMET L, E79 (1974)
i F: 32,37,95 (5 fREREE B R 3T%I8) LTz
(BT A 23, pair feeding THIE, YR
k2) (resorption) A3%IHRHE 0.5 [RILZK)
LTO.9 R &N, AR
b (BHE,
89 | MHEMEDY | BN VA 0, 500, 1,000, 1,000 FHEOAHTHORE L FHREFOR | A= CHREHEIED 67%) E90 (1975)
AT F: 50,50,50 2,000 b, L. K 16%KER) (GD22) ;
(BT A (52),50 (5 BB CHRENZ < | i~ DF)
%) WNZH T DfAEHER R OFERE
B BT,
a L. EE S REL~L
b) N/A, 7%%7: L, (NOAEL 1378k L =ik Fl & COfE)
0 OB B,
o) M&EE, PM : AQfcHED, F: o, M GD: {HRA. G: R, L : B, P RF. NP : JETRF
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OEFTOME(FTR/INIINT—LEBESEEDITZIILTSZUPHE RV T R/ IIVT—LRBEIRESNTLNDELM)

No. 5 R 5 AR B52 M4k PHE g7 R/ ULT— L AHERKER 3tk No.
ik (Fz=ILT773=Y)
90 | Hi[g] 12 OB | 7T A ULT— A BEETRE SN TWARY, | Not reported E66 (1973)
14, 15O | 34 mgkg bw
14 2 W% - LD
PHE(19 mg
PHE/kg)
91 | Hin| 2R B 6 44, T AIYLT— I 5-6 pmol/L (ZEERFIEHF 2> | 2Yb72 L(2-8 pmol/L).
Rt 6 44 1 | 34mgkgbw, 4&E | & 120+ 30pmol/L (7 A, UL
2\ AF—s— DT AT X T—LARR E T, BEE
(13mg/kg) WEOHMENTER- L, 2R
ICIEREIC RS T2,
92 | HiA Mol | TAST—LAFE R | Bl 162+449umolL £ | b L RRLOT AT X UL E93 (1977)
6417 v AL — | FHHEOWTINE | TEH (TA L7 —NAf PHE »3 814 D& T30
IR— 50 mg/kg bw KrD7y) | BEOME (120« WZHEN,
30pmol/L) X Vb 2NTE
Ntz
93 | HiA| R B 3 4. TAVVT 5100 | WK (Va—RA) BETH | IWRTTIRIEE A SR
L34,/ 7 v A | mghkgbw 720 | 200~260pmol/L £ T EA, | 7L,
F—r— FLoPVa—RA T |« AT U—H : 1hr kK 6424 TAZ Y —RkD
WL, F£7203A 7 | 510pmol/L OB —7 (2 T ASYLT— ACHEIN ;B
J—& LCARES | 4). 2hrfglZ 300pmol/L LA | —2 36 U 58umol/L; -
k(oo 24, Shef&icky | ¥WE—2%) 15£18pmol/L
180pmol/L. (o> 2 4) , a2k L),
94 | Hia] R B 3 4. T ASYLT— . B3 FEREI NS 722k, 107
7% 3 44 150mg/kg bw 351+113pmol/L pmol/L, Tt—7~
95 | Him] R B 3 4. T AT — I &, f2hr RICE—27K | 90 341 7+3.8pmol/L & JE
ok 3 44 200mg/kg bw 487 + 15 pmol/, WS TR,
96 | Bl fEE e B3 4. | TASULT—A R K 2hr RICE—2K | 90 49f41C 7+3.8pmol/L & 3E
# 8 4 200mg/kg bw 487 + 15 pmol/L WS TR,
97 | HiAl R BME 3 4. T AL T— b+ e S L, 3~4hr 41 80 X249 T AOVT— LRSI | E95 (1977)
ik 844/ 7 1 24 | MSG % 34mg/kg ~90pmol/dL FEED v*—2 +5 L. PHE O&HED 43
—— bw Etem A % | LTD (BED M5 64mglkg (ZHEII LT,
By 120£30pmol/L J ¥ 2=
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*MSG:s FRED),
JVE I R Na
98 | Hi[g] gt 124 | TAULT—A 63+12pmol/L. (EiZ2EHE BIEBHARE E107
8~12 » H) 34mg/kg bw M) 25 0.5 %I (51£33umol/L) » 528k (1977
97+:27pumol/L, LNy | e LE-IHED,
i BHAAIFCHARA  (Bumol/L)
L L CTELY,
99 | HmH T AT — 1 T AT — DIEEE, BEBAAAE
50mg/kg bw 57+5umol/L) 75 1 Ktk (30.3+15pmol/L) 7>5HZE L
17 116+44pmol/L (ZHIN, I3V, BRAERECHRRA
(4.243.3umol/L) & Lhik L
TEL,
100 | HiE f@fergli 124 | TALT—A T A YLT— DR BEBRLARE
8~12 »H) 100mg/kg bw 48+8umol/L (BIEZBHAAR) (16.3£7.4pmol/L) » 548
NEY GEATY {biF7evy, BIAARECHARA
214+561mol/L [ ZHAMN, (1.6£0.5pumol/L) & LE#RL
TElY,
101 | Hila] HEERIEEEGRE | T AT —A T AT — DA, N— | BEAERL E110
IZHUE7 6 20Ot | 34mglkg ATA (1979)
Bt/ 7 v A —/3 | bw+sucrose (56.6£8.2umol/L) 225 30
— (1,000 mg/kg bw) 431412 130+25pumol/L D &°
— 27 F£TLEH L7, sucrose
BRI BRI b2 L,
102 | HiE TEREHRERE 9 4 A—Tkt T AT —NERIRIEE | 7 A7 T —LERiE O E111
GtEe4, Ltk | O7 AT —A, | I ER, BE30 IS | B —2 fll 30 /341 (1979)

34)

*MSG;
TN 3 R Na

MSG & iz L,
@ MSG(0
mg/kg bw),

@ MSG(50
mglkg bw)+7 A%
T — 234 mglkg
bw)

b — 7 f& 133+£50pumol/L,
dhy HBIT_R—RAF A AT
60

49+29umol/L, FEH% 150
N TEII_R— AT v F
TRATZH, /NS5
LEEICES L
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103 | Hm| RS 644 | O = —3 T AT — MEEAIT T A YVT — MBI E112
B34, Lt | vov=A T DI MSG BAMERUC T E &7p 5 (MSG Biph & b (1979)
34) @ : O+MSG150 | H-; LTHETIIARY ; B—2
mg/kgbw), R Shr 412 % 1hr % T
®:0 107+23umol/L DA E /2t — | 36+19pmol/L, 1.5hr Tl
*MSG:s +MSG(150mg /kg | 7 filiz~ LTz, 32.5+14umol/L. (MSG Hifh
7TVE I Na bw) + 7 A/ LT L LT p=0.05),
— 24 (23mg/kg
bw)
104 | HH R B 6 4 -PHE560mg « T A9V T— MR T A LT — DB Moller
+7 A9V —2A | 0.25hr T 488+96 75 0.25hr THEIZ EH, (1990)
1,000 mg 75.8+27.5umol/L (2 5 6pmol/LL TE—7 |2,
or
-PHE560mg -AUC X 7 A ULTF—A
+albumini2,200 | #BHEU%, 40%8 (FETIE
mg 72\
or - 53 £ 26 pmol/L hr (7 A/
7K LT —21)
--38 + 15 pmol/L hr
(albumine)
105 | HimE| TR 8 4417 | T A/ YLT— 4 T AT — MBI, 62.1 | REE L Burns et
VA MMEZ v AA | 500mg H +£12.0 pmol/L. (R—ZF A al (1991)

—

F721F sucrose100g
B 5jRas!

>) M5 75+ 13.4 pmol/L
(x5 15 531%) ITHEITHE

o,

sucrose AT A, VLT — A

FRRIE, =T A
(60.4+11.3pmol/L) 5HA

=xAe:2)) [[ES TS ghe DS
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106 | HilH] fERERE 104/ | 7 A/ VT —A - HEIC RS - BRI B Stegink et
FyZ M7 a A | 3,000mg + Cmax : - Cmax : 262+16.3 al. (1987a)
Fr—r3— R EIXH 7 | 191465.4umol/L[35+15min.] | pmol/L [30 + 14min] <sol.>
JVAD) <solution> vs 10.4 + 5 pmol/L[106 +
vs117+39.5pmol/L[123+74 | 61.3 min.] <cap.>
/7] <capsule>
- AUC=
15,340+4,820pmol/L/min
<sol.>vs
8,465+3,356pmol /L/min.
<cap>
107 | B TR 12 4 T AT — I BERERRL HERERZL Stegink et
4 mg/kg bw al (1987b)
108 | Hilal FERERERE 20 44/ | T A/ ULT— A =N R Burns et
FURMEZ A | 20mgkg (Bt | B 7/ Tmax = 108.6 4y al. (1990)
Fr—rR— IVETITAIR) Cmax = 103.3pmol/L
¥R ; Tmax = 36.6 4y
Cmax 126.6 pmol/L,
AUC |ZHERZAT W
109 | HmE| TR T ARGV T— A cHEICESR 34, 50, 150, 200 mg/kg bw Stegink
34, 50, 100, 150, 30 4y~2hr 412 TIXHEEZER L, Hatiic (1984)
200 mgkgbw 110+£25pmol/L, HE7e AT 100 mg/kg
162+49pmol/L, bw T 4.3+2.3 pmol/L, % &°
203+20.51mol/L, —r7 &L (TAVT—
351+113pmol/L, LB 0.5hr)
487+151pmol/L, TE¥—2 % | XLy B E G R E
x5 Jipa By MU BN ST
T, BRERIBESNDOMESE
D BHEVD, RVVETH
2o
110 | A e 6 4 T AT — I Bk 3 hr 3B EZIT72 Mackey
184mg (XA x> k| VY, and Berlin
a—FHICEEN (1992)

%), PHE 104mg
e
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111 | HH| eIt 6 44l 7 | T AT —LE | BRI ER, TANVT—A | REBREIRL Stegink et
0 A — 1% lactose % 50 AT 45 /), ZEEIED 4 al (1979a)
mg/kg bw TH#H- REZHN, 4hr BITI3—2A
FTA ANRST,
112 | HE 1m%IR 24 4 PP OT A 0VT | AEICERS, FHY—2, | 34 KUY50 mgkg bw THE Filer et al
— 2 34, 50, 100 34, 50, 100 mg/kg bw T TRBAGIETR N, (1983)
mg/kg bw 93+14, 11644, 223+115 100 mg/kg bw THEIZ 15
pmol/L (B A TOBIfE & L7z,
AR
113 | X8 fEEERE RIS | I BR, TARYL | FIEREFEER L, £F) | Not reported fEFERAIZBIT 57 2907 | E23(1972)
6 44384 (21- | 5—24 (200mg or HY (5 120pmol/L LA — L OOEHAMME
4575%) |"EER | 300m@E 7B | T)
THYE, H1EOH | 9%y —r =
S~ e b=k, | 120pmol/L
0.6,1.2,24, 4.5,
6.3,81g 7 A%l
77— A/day
114 | X8 OB L B4 | FTvR, TAV | TTvREAEER L, £ | Not reported NI 57 2907 | E24 (1972)
6 [ (2170 5%) /—HE | 7—24 (200mg or HY  (FH) 120pmol/L LA — LR
=1 300me) %% 7k | )
TG, H1EOH | 9Bk —r =
BT 2 han, 120pmol/L
0.6,1.2,24,45,
6.3,81g 7 AL
77— A/day
115 | 8 IN—71:E23 | 7A/ LT —Lh TR EDHFEER L, & | Notreported fEFERAIZBIT 57 2907 | E60(1973)
27 M (7 ABRCSNT 55 | 1,800mg/day v (FEH 120pmol/L LA — LR
N—71) ; 184, 2k 32 (300mgx2 7 | F)
2138 (7 o JN—72: | /b, 1H3IE) 1A%, ©—2r=
N—72) Bk 12 4, Lok 110pmol/L (B |

5%0

103pmol/L (%)
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116 | X8 B 62,4t 64 4 | Sucrose or -sucrose Z#H 5 b A EZL | Not reported E61 (1972)
13 JEfH -ABE 2-37% T AT — A L
B BE4-6 1% -ARE 43.7+£1.66 T AT — A (B—7
-C BET-9 7% -B #£39.5+0.99 E) : 110umol/L, &5 1w %
D BE10-12 15 -C #f:58.1+2.83 (AR, BEH. 114pmol/L
-E #£13-20 1% -D #: 55+ 3.57 1wtk (CHH.
I HEEM -E#E429+1.84 103pmol/L, #5-3w#% (D
mg 7 AL T—2A | B, 96pmol/L 1 5 1w
kg/day. #% (EEH
117 | BU8 JEGSORRA 105 4 | 7 A/ LT— 24 258 (P 120pmol/L LA Not reported E64 (1972)
27 1 (7 (21-70 %) 1,800mg/ day ) »5L7TEREFEE
N—71) ; IN—7"1:E24 (B00mgx2 H 7t | 2L,
2138 (7 ABCBNT5 69 | L, 1 H 3[E) 81wz —7
N—7"2) HOYERE, —E =96pmol/L
Bk
ITN—T72: 364
118 | 8 524 B (21-45 | T A/ ULT—LA 258 (P4 120pmol/L LA Not reported E67 (1973)
21 &[] %) 1,800mg/ day ™) »5b7 TR EAEE
E25 3RO 7 + 1 (800mgx2 H 7t | 2L, 1wikict—r =
-7 v Jb. 1 H 3[a) 132pmol/L, FGHEHIDOME—
DAEE=E. 16 B PHE
ETHRAELR,
119 | X8 TR NBERE | -7 A MBI < T AT —NEREBAE | DTHNTHEN ; Y Cmax UNO5
8 IR, Hiafhr 6 44/7 v AA—X EJrlie 5 =15pmol/L[7" A/ Y17 — (1987
iR 1 A — -7 A MIEH-T A - SEEJMAFEH Cmax= 4], 10.8pmol/Liplacebol, Stegink et
IYLT— I 113pmol/L[7 A/ LT — Tmax, AUC I3 EZ al.
(600mg/hr 2], 58umol/L [placebol, L, (1989)
orl8mg/kg bw) ~Tmax=5.83hr[7 A/ L7
*720% —2], 2.83hr [placebol,
-7 A MIEHDKP | -#AUC (09) =
(150mg/hr or 4.5 788pmol/L[T7 A/ LT —
mg/kg bw) L], 444pmol/L [placebol,

5T MBI,
- DKP s o970 E5-
(BEPRAAE TR0
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120 | iE T AT — I T AT = 75 | - SEHOEERER L, - R ERZE R L, UN 08
24 3#[H] B fEEZR A 53 | mg/ke/ day YA 24w % - EHE 24w (1988)
4 (B 23 44, (300mg 1 7V | 49+18pmol/LI7 A/ YLT— | 7.7£5.1umol/L[7 A/ L7 —
L 304). 77 | 1A 3ECHE) | &l 4556pmol/L [placebo] 4], 7.1x2umol/Llplacebo]
BAREE . 55 LD + Cmax = 60 umol/L, + Cmax = 11.1umol/L,
wWE (B 28 Tmax =9.79w [7 Z2/9YLF | Tmax =8.85w [7 Z/ULF
&, 2T 4) | — 2] —A];
T MEEE + Cmax = 54 ymol/L, + Cmax = 10.1umol/L,
W77 B RxR Tmax = 8.22 w [placebo] . Tmax =9/98 wlplacebo]
121 | X R 8 4 T AT — I BREICER Uz, &#eh% | #8750 Stegink et
2hr fifE T (B4, bk | 10mg/bw/ A 30~45 RITN—AT A al (1988)
385y 44) 17 F LY & (51£8.2pumol/L) LV
(6hr) A —/N— 16.4~20.5pmol/L, 5 (4%
WRFfHTH & HRBIEFEN)
122 | i fFEZR A 6 4 T AT — I BEICER L=, IR304y | AEbERRL Stegink et
1hr RTS8 B34, 4t | 600 mg/ [A] FBIZ_R—AT A LY al. (1989)
15> (8hr) 34) |7 v AF— 14.1~23.5pmol/L. k5. (4%
= IRy & HRR ERHEN),
4~5 [RIRAITEFIRIE,
123 | Hm| fEFRERE 124 | T AT —A 1hr 12 110 °5 160 il E93 (1977)
PKU ~7u#s | 34mgkgbw pmol/L ~& DO N2 EH
IS ELR A 4 44 20, BEIGRO O AMEEL
D/hEY,
(12030 pumol/L)
124 | HiH| Rt (20~ | T A/ ULT—24 R s, PKU 2ttt | Not reported E108
287%) 44k 34mg/kgbw WZIEH#FEN (60- (1978
PKU ~7 a#zh 182umol/L) 12k EFE 5,
PRI R 4 £, 1hr #12#9 140-150pmol/L
Dr’—277+3 (PKU). 1lhr
#%12 50-120pmol/L. (el
B
125 | HiH| fEfEe Bt 6 4L | TAULT—A fEEEgERE,. PKU & bIic7 | fdF#. PRUBERE & b E109
T, 100mg/kgbw ArNT —NEBRURIC ER | BRI, (1978)
PKU ~F m s 30~90 5314 DO IFH L
MISHATNE 5 4 200+60pumol/L (E##). 30

3% 0 355+76umol/L 7> 5
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90 73 D 417+24mol/L

PKU)E CTThH-oT,
126 | HiA| AR 8 4, T A GLT— I b, R N— 2T | BEARLARL Stegink et
PKU ~7 a4 | 10 mgke bw A > 51£8.2umol/L 7> 5 al. (1987b)
MR 64,/ T 67+7.5numol/L £ .
AL 1 AF— PKU : _"—25 A~
— 90+17.1umol/L />5
121420.8pumol/LL £ T
127 | HiH| EREERE 124 | T AT —A AEIC R, 1hr % R Filer and
(BtE64, Lt | 34mgkgbw 110pmol/L (IE%), 1 KFfH] Stegink
64). PKU~T # 160pmol/L. (PKU) 12t (1989)
o RO AR A — 7 BT,
84
128 | HiA| PKU ~7 84 | PHE 303pumol/kg 5, 3hr OV —2%) | Not reported Curtius et
MER134 (& | 2E0RH 100£10pmol/L. (PKU) al. (1994
T4, BHE6 Shr DO — 7%
4) . RS 80+£10pmol/L GeffiRRE) ,
184 (&5
4. B8 4)
129 | Hm| PKU ~7 o8 | 85umolkg D7 A% | 5., SEHMusEdjsse - -
MEEI104 & | VT—L 1hr #% 95+7pmol/L. et
54, BEs5 (75pumolkg ™ )
4) . PHE %#{%) %% | --3hr % 153+21umol/L
RS 104 | LA (PKU), *ff&, PKU &%
et 54, Bk R ORGEPE LD DI
544) WK R
130 | HiH| KPR E 72 DAERERE | 7 A LT — A « ARGl 44.5£12.9umol/L | Not reported Caballero
B 10 4. 10 mg/kg bw (R=RTA) b etal
Ay PKU 45k 58.0+£9.5pmol/L. (FEHY 1hr (1986)
e %) ICHEEICEN +
FEERE T ==L 30%) ;
75 = MR « PKU ~7 AR Tl
e 68.8+13.8 umol/L.  (~—=
PKU ~7 u##s FA4Y) b 82.3+17.3
ALY pmol/L (B 1hrf#) +

20 %) (AR
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131 | Hm| PKU ~Fo#s | 7RV TF—A534 | b5, e R Stegink et
MIERANE6 4, | mglkg AV DALY | 56.6+12.1ymol/L. (R—2F al. (1979b)
TEFRERE 1240 | YV a—2A A ) D35 111£25pmol/L
(BtE64., Ltk (ERRESFFAN) . 8hr 4
644) IZX—=A T A ANIRD,
PKU #ps « P e—2
160+22.5pmol/L (& ~DFL
IR 1 BRACRT B REIEE
DTN EFD),
132 | {8 B4 654 PKU TIRR, TAUL | BEiHD (FH120pumol/L | Not reported E25 (1972)
638 AT OEEAMZER | T—4 (200mgor | LR 28, FIRREAESE
(21~457%) /—. | 300mgEHh 7N | 7L,
HEMR TG, B1Eof | 6hr i —r =
B o han 168umol/L,
0.6,1.2,24, 4.5,
6.3,81g 7 A/ YL
7 —2/ day;
0.34,0.67, 1.35,
2.53,3.54,455 g
PHE/ day
133 | iR AT AR | AR « T AT — LB PRU ~7 n#Ea ko7 I/ UNO06
8hr ], PKU AR 6 EJ il =t s K O DPK RIS MIES T | (19887)
TR 1 38 &0 0 AF—rN— | BT 2oL | I Cmax= AT —LETZIXDKP &
i —A 167umol/LL [77 %/ 17— D AR O
(600mg/M5fE] or 2], 75.2umol/L [placebo]
18mg/kg bw) ~Tmax=6.83hr [7" 2/ Y17
FX —2]. 3.08hr [placebol
-~ DKP ~#AUC (09 =
(150mg/Fft] or 1162.6pmol/L [T A /L7 —
4.5mg/kg bw) 2], 599umol/L [placebol,

6 BT T h—BEIC
- DKP {EHi4 o9 7240
(EERMEE TR
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134 | K& A 64 PKU~ | 600 mg 7 AVL7 | B30 5T ~—AT A | FE7RL Stegink et
1hr RTS8 TugEGMWER | —2 ) [F X 23.5~40.3pmol/LL & A al. (1990)
Bl (8 WH] TUH LT AT B RS, 5 RIRZITERIRE
53) —/N— (~NT e HEA AR PRKU O
WHOBBIEL Y DT DNE
VA RICEY,
135 | iE A 484 (B | IR ERITL5 | [T AULT—4] 45mglkg | Not reported Trefz et al.
12 214, 27 %7713 45mg/kg day | day fEE% 1hr 0 3hr T (1993
4) PKU~7 1 HEIHEMLT,
EOMWER R ~[77%
2. TESH. 7R]90.4+21.23pmol/L (fEH
TI ARG, 7 1hr %) . 88.7+22.36pmol/L
0 A A —S— (81 3hr 14).,
-[7 2, YLT— 2 45mglkg
day &5
7£1116.9+29.48umol/L. (#%
5 1hr) ,
112.5+40.30pmol/L. (% 5-
3hr %)
136 | Him| 145D PRU KRE | -7 A UVT— 1534 | AEAETHRE ST | Not reported E26 (1972)
BEAMARE Y2 | mgkg bw A5
pa -ow RIZ S ED
114X PHE® | PHE &#f&5 (19
B HIEH mg /kg)
(7T0mg/kg/ - H B -
day) . 3,228mgPHE (£

B9 1 LIEHIRRE
i
(17mg/kg/day)

I 2,539meg+
A7 689mg) |
~THIRREERE « fadk
2,037TmgPHE (&
FHEHL 965mg+£
fif 1,072mg )
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137 | HA| PKU &REHAEME | TAULT—A R—=2F A ABLY 54T | Not reported Wolf-
R T L EFEY | 200mg SAYR (BEFEHIRE 55+8.51mol/L. Novak et
B 74 + A PKU1500+230pmol/L) al. (1990)
F72I3
AL 7L
138 | HiH| PKU FE#AME | 7TAULT—A FFIE 15.6pmol/L (~—2 FEARANZEEE CRWEHIHT L | Mackey
HE 5 4 184mg (XA v b | 74 > E=302numol/L) 5 - and
a—IHIZEEN 106pmol/L (:—AZ A > L Berlin
%) +PHE104mg | =798umol/L) ¥ Thix (1992)
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[(%3X 4] Life-span exposure to low doses of aspartame beginning during prenatal life increases
cancer effects in rats

[EZ&] Soffritti M; Belpoggi F; Tibaldi E: Esposti DD; Lauriola M

[#8&i55] Environ Health Perspect 115: 1293-1297, 2007

[Abstract (& &Y)]

BACKGROUND: In a previous study conducted at the Cesare Maltoni Cancer Research Center of the
European Ramazzini Foundation (CMCRC/ERF), we demonstrated for the first time that aspartame
(APM) is a multipotent carcinogenic agent when various doses are administered with feed to Sprague-
Dawley rats from 8 weeks of age throughout the life span.

OBJECTIVE: The aim of this second study is to better quantify the carcinogenic risk of APM,
beginning treatment during fetal life.

METHODS: We studied groups of 70-95 male and female Sprague-Dawley rats administered APM
(2,000, 400, or 0 ppm) with feed from the 12th day of fetal life until natural death.

RESULTS: Our results show a) a significant dose-related increase of malignant tumor-bearing animals
in males (p < 0.01), particularly in the group treated with 2,000 ppm APM (p < 0.01); b) a significant
increase in incidence of lymphomas/leukemias in males treated with 2,000 ppm (p < 0.05) and
a significant dose-related increase in incidence of lymphomas/leukemias in females (p < 0.01),
particularly in the 2,000-ppm group (p < 0.01); and ¢) a significant dose-related increase in incidence
of mammary cancer in females (p < 0.05), particularly in the 2,000-ppm group (p < 0.05).
CONCLUSIONS: The results of this carcinogenicity bioassay confirm and reinforce the first
experimental demonstration of APM’s multipotential carcinogenicity at a dose level close to the
acceptable daily intake for humans. Furthermore, the study demonstrates that when life-span

exposure to APM begins during fetal life, its carcinogenic effects are increased.

[(EEAHBDOOAUE]

<HXDEEF>

%= : CMCRC/ERF T X 17 M OFIc 5T, SD T v F 83844 bAJEICH T2 > T APM %
A2 OB TCEREERSG T2 221X, APMBLEEURBAYETHE Z L #HSLITL 72,

Hiy: 2o 2 BIHDOWZETIE APM ZHRIEM» S 4%, ETcRkEG5T 2Ltk >T, APM 0%
BAEE L VAT 22 L TH B,

#73% 1 70-95 PL/#ED SD F » b ic APM(2000,400,% 18 0 ppm) iEEETE % a2k 12 HH A b4 Ic bz
> THE LTz,

fEE ra) ok, BEHEERE 7 v b o HEMBEEL o 238MA % &, FFic 2,000ppm 5 5-#F
TIREEICHEIML 72, b) k. 2,000 ppm %58 ICE T 2 ) v o5 E/ AR OEE R ME ek 5 %
o OMBEMEBEMEEZ R - 238N E 2,000 #5 ppm B ICEB T 2 HEREINAA LN, o) Mtk T 23
fR23 A D FHEMBE Z £5 o 7238 & 2,000 ppm &5 ICE T 2B REMAEA S L7,
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ai s S OFED AR ORERIZ e PO ADLICEW L RAVED APM L REFRES A ZREL 72 &

DEAIEE 1 HH)OMEEZMHRAL, X HICHEEARD DIC L7, 51, APM ~DJRIRIA» S DI #
D% DFEH AN E BETR L 72,

<EFEHEE>
Materials and Methods

1.

APM %ZRIEBHID S 4%, AT TG T2 2 I 2R BAMERBO 7 A v I3BIE, #HINT
% OECD #4 F 74 vicko docinl, 1970 FROY v # ) v I AMRER CEME X 17-
FiELFAF LRI NS,

OECD DHBIMNA FVIA VRGN, FEXZOIDOEHEEL RV, LrL, FHEMTT 2
BB B DD BT~ OERDND 58, OECD #4 F 74 vCldilE 24 hHEHEREL T
Wb, F 7z, AKFHER UIXTIREE O EFEEIED 25%% TRl 25613, B0l T 2E R T &
D% OECD i3 o T3, SloiliRics <, EEFAEH., B2 0 284 OB IC X
DIDIAEM % Z T DRIREED D Y . KDBAEDOHEDOHE S 2720 LT d LiFREis,
APM (%, t b, - %% T3 {LIE T asparticacid, phenylalanine, methanol IZfUH X 41, BE
HHRINZ NS, WINE N7ZP)E 1T alanine K U oxaloacetate, tyrosine, phenylethylamine,
formaldehyde (IARC classification, Group 1), formic acid i Eh 3, HTE»SL LT, b
DRHEY THEP ORI ICEAT L 2546, IWRIMEEM z@E L., FEYomficEirs s L
Bboind, o<, IR 2 oA BORET TEBMEICIIETILEZONS, ZOEK
TZORBRIC BT G TTEIIRATE 5,

L2L. APM #5885 2, HIbMUENEFEZED 3207455, b, OECD 54 F 74 v
THREI N TR e d 3 BESH (low, middle, high) KR OMALEXIREED 4 F Tl
ANE

Z OB DR ADRME L 2 DRER2 GLP #lE 0 IcEmI N TR W ETH B, GRiczo
FLEkY ) Z OFEO AR I EFEELRAE ARSI D & L ITHERMRAE, R I N D RETH D M- T,
DX DHTIE APM OFEDBAMEICBELHET 2 2 L I3 TE v, FAKEHRDO b 0P 7L
D 200D METH B,

¥ 72 B2 ICBE L | a senior pathologist 23 reviewed L 7z & GR#k X 11T\ % 23, JR5ED pathologist
IZ X % peerreview #5172 & DFLHD R\, - T, TNR R IN TRV EHEING, SHoD
A% Tt lymphoma/leukemia DZWI A3 IE L\ 22 &5 23 b L5,

85 LB AN TH 5, e, FRFZMIEHEMA L 722 FA<TH 5, (HEkE 75-95 DL,
A L7z & DRt#EEH %,)

B ZFR\T, 70% ethylalcohol ZEE L L CTEHL T2, dE X 10% A~ U v EER % (HH
3508, JRELRHARERRWICfE 5 HE e B2 D o 7= D T DT TlLdE O B
HEWIOE B2z LT v orBErH 5, (/s L . ZHL o5 woTldkvid,)

el DA & FEHHBIME % Cox regression model THET L 7z L Edd S LT3, BT IZ & DREE
DA, EHE O T, EERICENIEWIGE, WHEHBARRT R OMUE 1T two-tailed Fisher’s
exact test & —fZICfH 5 L BfiE L T\ %, USNTP % Fisher ZfEH L T 3%,
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Results
1. RAROHLGHIFIE 144 R EMZ &0 5 & 147 H) &, o TRV,
2. fa[fg malignant tumors DO A DFLHEITH D 72D 2>, FEHAMEDHIWTIC B 72 > Tlid benign tumors @
FEOFHEITMLHATH 5,
3. fEDHEMEE (malignant tumors) & U ¥ 3/ HIMfH (lymphoma/leukemia) D FEEIC
B L C(Table 1);
1) BEEEE S HEHBEEL b o THA L. FRCHE, 2000 25 ppm #fC. FREICKELDZ L TH
%, historical controls ICEF 2HHE L T2 &, EH %5 DD,
2) U v/ A9 (lymphoma/leukemia) % £ o T s 2 BWss i B AHES L Vs & @ @ 2000 ppm

BEHCIIEREE DI L TH D, historical control DFFHNTH V., 22% OFHE X D K,
Thos HHELT0B Y VoS EIRTICY voSsIFRRYEY v oSEC, FEAE AT S OHERS /AR A D
VYo EI N TS0, MiEFED Y VoSl TBLwERE S, 7y Mk il
KoV vosfEDBARRE MO TR ML TE Y., RAECHOEEREIBES L T\ % AEE
HERBETE v, ZORICEIL T, Discussion session T EFSA 2% 2006 EICHfii L T\ %
Loz, Larl, FEELRKERL T2,

3) FAELRY v/ AMEORHEITEL LT, £ 314 olifids/ Mk (55 & %05 <5 5 I,
U volfi, MREE) coFAlEEoEE L AR ZFHMICEKETRETH L, Pl LD
IR & RPERICHAE L 2B 1E 2 0o Olifids - ki 0 <ol FHiidy~2Tthbs, 20
F4% Table TRRT~ETH D, X LT, Hlifds/ Mk COMERLEZ AFIL. £ & TRl#k
T, ZNIIEECTE S, MXIIZOBEILEZb DR TH D,

4) JESFESE % Fisher UE L 726, #RITEI b0, 20X ) hEMFEE COLFRLER
% (slight decrease, seemingly dose related, in survival in the treated groups compared with the
control group in both males and females) %5 &7 1C 1%, Fisher ¥E (3 2 7\ D 2>,

4. D malignant tumors D FEEICEI L T (Table 2) ;

1) Vv o3fE/AifE (lymphoma/leukemia) % $5f - T\ 2 B0 R ELHEMEEZ H - T
FEAE L, 5122000 ppm HEHETIIERICHEMTH 2, ZWiAIT Y voNERIEY voNfEe Y
o HERREY vosETT, FiE AT S5, ML FIRR. Mo T e R 5, Rtk
RNE DA TEDFLHD 72\,

2) FUIE (mammary carcinoma) DOFAEDHEMBEZ b > THRAEL. X 51T 2000 ppm 58
TIARICHEMTH 5, SD 7 v + OFUEEE X HAFREESEOREHO—>TH 2, R
FLIRIESS D R EDFCHE D e X DFEDBRET 2L EDH 5, AR AW TH S, 1€
> T, FEVAEZFHES 2 HEHRAFRL T 5,

3) 2000 ppm % 5-8F T DFEAESE 1T historical control D ER% D iz 2ETH %,

4) Jift & [FIkE, MESSFEAEME % Fisher MUE L 726 2ERIZE 9 5 D,

Discussion

FERICBET 28 mB R I n Ty, (1)
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(534 ] Aspartame administered in feed, beginning prenatally through life span, induces cancers of
the liver and lung in male Swiss mice

[EZ&] Soffritti M; Belpoggi F; Manservigi M; Tibaldi E; Lauriola M; Falcioni L; Bua L

[#8#i35] American Journal of Industrial Medicine 53: 1197-1206 (2010)

[Abstract (R &Y)]

Background Aspartame (APM) is a well-known intense artificial sweetener used in more than 6,000
products. Among the major users of aspartame are children and women of childbearing age. In
previous lifespan experiments conducted on Sprague-Dawley rats we have shown that APM is a
carcinogenic agent in multiple sites and that its effects are increased when exposure starts from
prenatal life.

Objective The aim of this study is to evaluate the potential of APM to induce carcinogenic effects in
mice.

Methods Six groups of 62-122 male and female Swiss mice were treated with APM in feed at doses of
32,000, 16,000, 8,000, 2,000, or 0 ppm from prenatal life (12 days of gestation) until death. At death
each animal underwent complete necropsy and all tissues and organs of all animals in the experiment
were microscopically examined.

Results APM in our experimental conditions induces in males a significant dose-related increased
incidence of hepatocellular carcinomas (P < 0.01), and a significant increase at the dose levels of
32,000 ppm (P < 0.01) and 16,000 ppm (P < 0.05). Moreover, the results show a significant dose-
related increased incidence of alveolar/bronchiolar carcinomas in males (P < 0.05), and a significant
increase at 32,000 ppm (P < 0.05).

Conclusions The results of the present study confirm that APM is a carcinogenic agent in multiple
sites in rodents, and that this effect is induced in two species, rats (males and females) and mice

(males). No carcinogenic effects were observed in female mice.

(BEFEFHEDIAH]

<HMXDEE>

B :SD 7 v b 27T AMRERT APM 3% IC A2 R L, £ DFERIZ APM % iR R
BHIXKTET LI LICK o THIEL 72,

HiY : APM ©= v 2ICE T 2 HBAMZFHEIST 22 & TH D,

J715:62-122/FE0> & 72 B MElED Swiss = 7 2 5 FEic APM &R (32,000, 16,000, 8,000, 2,000,
JOf 0 ppm) % AT OFEHR 12 H) 25 EHBIECT 2 £ TG L, HCK. SEWILEL ikl %
2. REY O & ds 2 BRI IR L 72,

SR ¢ b BT, e o FEE S BAHBIME 2 o TN L. 32,000 & 16,000 ppm Z5HETIE
ARICHIIML 72, 250, M s T 3 fiifle/[E SR o F LM EMBEMEZ b - TRAEHML, Fric
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32,000ppm & GRETIXE R ICHI L 72,
fism S EOWEORERD & APM 131 > WO % MO EALICFH ANER TR L. APM OFH ARIRIZ
Sy bELHE) E~ T A ICHABND Z L BHER S NI, MO~ Y R TRAESAMIIED S o
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<EZ:HMER>

Introduction

1.

NTP @ p53 / v 7279 b~v 2% HWTo APM K%z C©l13 50,000 ppm % THASA M
L. 727 L. HEEAL,

1198 &, fHifll, FEIERE: ZOT7ERTOT v b, vV RICEIT 5 APM EB AW CIZARIL T
3% CBIET B, LT 325, OECD 2 AMAA FI4 v Ot L T 2, B TIEH 245,
Yo%t 2 OER MDY, BEOFERICGEZ KT T HREEY D 5,

Materials and Methods

1.

FEICREEE S T B A, GLP e L CiTo 7z & iRt I N CTwr\v», Non-GLP & cdh % &
54 5,

KLz &0, BT EASFElICRER T LT 5,

Z OB CIXBRBHIRRFIC—HE, 62 225 1178 TH B, 7272 L, fAEH I DL I RiITboE»
BB OhHHFETER G, (BB OIIRER 90-95%. fFEIIE 12-13 PLE 725> T 32%) 130
HECTHEINTV S, ZORE CTOEMFEEIT 10%UNTH 5, OECD R AMERBO A4 K74
VeI L DR B,

BER & LT, 70%T7 va—rzHnTwnd, @ildFr<Y YEETH S, Tra—LEEIC
X0, HE POIERDBHELZ T 5 2 L1300, #XD Fig2 l3/NE L, Tra—AEHEDORL
L 2T & v,

2 N\ senior pathologists 23, review L 7z L 5e#{ & LT\ %, ¥ 72, USA, NTP OJHHEFIFR D review
%R T 7L DR D B, (o T, WHEHMAZHNIC IIRE L b s,

JiEE DA & FEHHBIME % Cox regression model TEEMT L 7z L idd I LT\ 5, BHIIZE S 2,
Fisher T3 & 9 72 2 2> 1340,

Results

1.

1200 &, A, %6 2 BtY% ; average daily dose of approximately 247, 987, 1,919, 3,900 mg/kg bw
to male and female & APM @ 1 HFEIEDKH I LT 5, @ CIHENE M L tTliRk
2133 CThH B H,

R CEMES ORAEDOEFHCBI L <, MM & b G0 & NTIE & OfElIC 22 g,

HEIC 3517 2 FFifaRE o FAE 2 HEMEIZ S - T L. 16,000 & 32,000 ppm BE5HF I = iCH N
LCWw3, 7272 L. historical control DHFIFANTH 5, MR FEAMIZE G, i w T
IR iE, o R E FFEE T A v, HeE2 &b 2 Lo 16,000 ppm %58 T
HEIHINLTW3, o T, APM 3HEDOHFIRICHE S A Z R LT LRI N 25, —. WHEE
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I 3BT B IFHIAERE O Fe ARSI DMK o 7ol e SRR I N5, Bl EE b MEE 2D L
ZDT LHELIRBIND,

¥, HIEEERZ CH 2 ZRFMIEE O E ORI 2 <. ZORERNITFHTD %,
Table Il OME : 1fTHD *=— 213 6 THICHTRETH 3,

5. M B VT B IEDFAEAH BB % b o THIML, 32,000 ppm #5HTIREE (P<0.05, {HL,

L N

TablelVTIiZ P<0.01 7> TWw3, EELMBIELWVDA,) KL Tw3, 7270, 2oFR4EiR

historical control D#IFHNTH %, MRIEICEI L CTIEFRAERMA R\, RiELEEZEDE S L, AT

FEAMHBE % 3 o THEM L, 32,000 ppm 5 HETITAEREICHEML TWwW 5 LEEHE L Twv 323, KOKME
EHUMRY Z 5 L3l v, d, Table IVOlFEICE T, ~— 2 CAHAD . el EL

WD E D D, LETIE p<0.05 & 7o T3, HFICE L,

MEIC BT i APM 1 X 2 Wil O F8A B 13 72,

iR b 5z o0 3T AR 22 D RRdl oS MERE & D 72\

fifi & FERB LAS oD ik 2 /AR T 35 1) 2 BB T8 A D REMIIEIH & 2> T\,

Y3 130 BT BU-oTE Y, EHEORMICEFROE I D o7, > T, USA, NTP Dfkic

g S 1B L €. two-sided Fisher’s exact MUE % 1T 5 LB H 2 D Tl 7\ 20, (IfiflEE oS 1T

BILCiE, Table IV O$fE%Z ATWC, HEELRD 2 LB 2R, (T)
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(G4 ] Aspartame induces lymphomas and leukemias in rats
[&F&] Soffritti, M; Belpoggi, F; Esposti, DD; Lambertini L
[#8835] Eur ] Oncol. 2005;10(2):107-116.

[Summary (GEX &Y)]

Aspartame, a widely used artificial sweetener, was administered with feed to male and female Sprague-
Dawley rats (100-150/sex/group), 8 weeks-old at the start of the experiment, at concentrations of
100,000; 50,000; 10,000; 2,000; 400; 80 and 0 ppm. Treatment lasted until spontaneous death of the
animals. In this report we present the first results showing that aspartame, in our experimental
conditions, causes a statistically significant, dose-related increase in lymphomas and leukaemias in
females. No statistically significant increase in malignant brain tumours was observed among animals

from the treated groups as compared to controls.

(EHRAHBFOIAURN]
<MXDEEF>
5 : 8 oMt D Sprague Dawley 7 v b (100 ~ 150 PE/¥:/ 7 v —7) 12 APM % fEHT 7

(100,000, 50,000, 10,000, 2,000, 400. 80 & X% 0 ppm) L. B EHARET 2 £ T 5 L7,

Z DR, APM I3 B¢, HEHENICHEMEZ R > 2 G2 7% Y v d & A E (lymphomas and
leukaemias) 3FE X 7=, T/, AR TR WD, EHEMES APM 58 E-0FH4E L 7=,

<EHHER>

1.

APM 5 8idv Fo—HEBIRE*FE L. &aHE% 100,000 ppm(t b ADI @ 100 %) & L T
W3, (4 F 74 v CidmeHAEIZ 50,000 ppm TH 3, ) REAEORIE =¥ + ADI @ 100
fFE L7zD2,

The experiment was conducted according to the Italian law regulating use of animals for scientific
purposes. & GLH I T2 23, B EECoOGTE L Bbh, GLP #BiCldzwvw e Bbhn s,
B3 CT 2 2 THE L, RIEIECI 159 84, Bl bR G-I 151 M T 2,

FUKE, HER, FHE, AFICBL T, APM 58 & LEN B DI AE I 2w Lid# I T
WB 25, 104 AMBROZEIZIZo 2 D & Lk, D b Y voNfl e HIMEAIER & 75 2 B D
FLCRILIZ A D L7n e,

APM Flffic s\, Y vovfiE & (IE O FE D 400 ppm ML EICHEREMAZ R L7z LRdfiE nC
Wb, LaL, ZRLEINS L GERICHEELZEEOAEITH O, mDFFELLDIZY v o3l
FHREEY vl LTwd, ZORAETDHSL A TR, b, filko e GTECHRIRL T
Vo, (T0%T % 7 —VEED 72020, IS oM 5 2 )

Y yvosfie QR 2 XAI3 2 DIZ A THLDT, Vv EEHIIREZE DD LTH D,
L2 L, £9°, fi4 ol GEIMLRDEHE L BRI, UV v 38, WRSE) < oRERE
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FEER & FEARRDL 2l 2 ICRRHIICRE I T RE TH S 5, D & bEIMR & R ICTEAE L 72 EE 1L
FITCHE, FHiTRETH D, 20K, FTHELLZDDEZELS I L FEmWGLEICKkD b
N3, k., HetNTICIX poly-k test Z T3, (USANTP THhHWTWw3, )

Y vosfE & HIME O R MIZHICE T, Bobh Tk, (i, 100,000ppm BE5H#TIT
AECZVIODOHML T2 LB~ TWw2,) Mics T2 Y v o5l e JILEO AN OJEK %
APM DHPEY) T H % formaldehyde(IARC, Group 1)fXHFEY) CTH % methanol IZKD T35, L
2L AT WD BTSN & Tz D2 DFIEAA e\, BB OFREICIFAEEER L, (T)
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[5/3X4] Results of long-term carcinogenicity bioassay on Sprague-Dawley rats exposed to aspartame
administered in feed

[&F] Belpoggi F; Soffritti M; Padovani M; Esposti DD; Lauriola M; Minardi F

[#8&55)] Ann N Y Acad Sci. 2006 Sep;1076:559-77.

[Abstract (FHX &Y)]

Aspartame (APM) is one of the most widely used artificial sweeteners in the world. Its ever-growing
use in more than 6000 products, such as soft drinks, chewing gum, candy, desserts, etc., has been
accompanied by rising consumer concerns regarding its safety, in particular its potential long-term
carcinogenic effects. In light of the inadequacy of the carcinogenicity bioassays performed in the 1970s
and 1980s, a long-term mega-experiment on APM was undertaken at the Cesare Maltoni Cancer
Research Center of the European Ramazzini Foundation on groups of male and female Sprague-
Dawley rats (100-150/sex/group), 8 weeks old at the start of the experiment. APM was administered
in feed at concentrations of 100,000, 50,000, 10,000, 2,000, 400, 80, or 0 ppm. Treatment lasted until
spontaneous death of the animals. The results of the study demonstrate that APM causes: (a) an
increased incidence of malignant tumor-bearing animals, with a positive significant trend in both
sexes, and in particular in females treated at 50,000 ppm (P < 0.01) when compared to controls; (b)
an increase in lymphomas-leukemias, with a positive significant trend in both sexes, and in particular
in females treated at doses of 100,000 (P < 0.01), 50,000 (P < 0.01), 10,000 (P < 0.01), 2000 (P
< 0.01), and 400 ppm (P < 0.01); (c) a statistically significant increased incidence, with a positive
significant trend, of transitional cell carcinomas of the renal pelvis and ureter in females and
particularly in those treated at 100,000 ppm (P < 0.01); and (d) an increased incidence of malignant
schwannomas of the peripheral nerves, with a positive trend in males (P < 0.01). The results of this
mega-experiment indicate that APM, in the tested experimental conditions, is a multipotential

carcinogenic agent.

[BEFEAHBEDODIAUR]
<HBIXDEE>
BiivR ® Morando Soffritti er alZi X GHiX 3 ) DOEFHHIE B b,

#E 8 MMk Sprague Dawley 7 v (100 ~ 150 PL/¥EHl/ 27— 7)ic APM % fEEHT 7N
(100,000, 50,000, 10,000. 2,000, 400, 80 %% 0 ppm) L. Bi¥As BAATES 3 % Tik 5 L 7=, 5
e LT, APM 12 (A)MERE & b YRS % 35 > T 2 8 o8 FHEMHE %2 b o THIN X & 72, Friclf
® 50,000 ppm 5 TIZ, AREICHEME ¢z, (B)APM i3Iz 5, Het#Wic HEMBE % o /-
Y VoSl & HIR 2 54 X 272, R, 400ppm~100,000ppm #5HTIZERE ML 72, (OMDE
dE IREICE VT, AEMEEZ R - 2B RGBT LB A DFER AL NIz, (D) HITEH T, R
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e DFESHIE D FEE ST EMBEZ b o TR O Nz, 2D XS IC APM FLRENRLPAMEYECTH S C
EEMNLT

<EHmIER>

. BRCEDoNLIHERETZT Yy PREOTHRTH V., b b ~DIMTMEL -, APM %58 & i
REDRICHE I,

2. FHHROMBREEOREVSHEMBEZ D o TRRO LN LIBRT W32, Mt FWIcERE I
R\,
Y vosffl & H K O FC#EIE Paper 1, Morando Soffritti et al. & [RfkTH 5,
Table 1 & LT, &g icAE L BB L £ L O LR 1EH 2, MO AZHERET 2 L.
Additional paper 1 (Eur. J. Oncol. Vol.10, n.2, pp. 107-116, 2005
Morando Soffritti et al.) DFH 9,10 THIR L T2 U v SEDOFAED K LT3R,
F— 2 OfSEMICR T 2H1TH B, (T)
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[E®%3X4] First experimental demonstration of the multipotential carcinogenic effects of aspartame
administered in the feed to Sprague-Dawley rats

[EF#&] Soffritti M; Belpoggi F; Esposti DD; Lambertini L; Tibaldi E; Rigano A

[#5#i5%] Environ Health Perspect. 2006 Mar;114(3):379-85.

[Abstract (&3 &Y)]

The Cesare Maltoni Cancer Research Center of the European Ramazzini Foundation has conducted a
long-term bioassay on aspartame (APM), a widely used artificial sweetener. APM was administered
with feed to 8-week-old Sprague-Dawley rats (100-150/sex/group), at concentrations of 100,000,
50,000, 10,000, 2,000, 400, 80, or 0 ppm. The treatment lasted until natural death, at which time all
deceased animals underwent complete necropsy. Histopathologic evaluation of all pathologic lesions
and of all organs and tissues collected was routinely performed on each animal of all experimental
groups. The results of the study show for the first time that APM, in our experimental conditions,
causes a) an increased incidence of malignant-tumor—bearing animals with a positive significant trend
in males (p < 0.05) and in females (p < 0.01), in particular those females treated at 50,000 ppm (p <
0.01); b) an increase in lymphomas and leukemias with a positive significant trend in both males (p <
0.05) and females (p < 0.01), in particular in females treated at doses of 100,000 (p < 0.01), 50,000
(p=<0.01), 10,000 (p < 0.05), 2,000 (p< 0.05), or 400 ppm (p < 0.01); ¢) a statistically significant
increased incidence, with a positive significant trend (p < 0.01), of transitional cell carcinomas of the
renal pelvis and ureter and their precursors (dysplasias) in females treated at 100,000 (p < 0.01),
50,000 (p< 0.01), 10,000 (p < 0.01), 2,000 (p< 0.05), or 400 ppm (p < 0.05); and @) an increased
incidence of malignant schwannomas of peripheral nerves with a positive trend (p < 0.05) in males.
The results of this mega-experiment indicate that APM is a multipotential carcinogenic agent, even at
a daily dose of 20 mg/kg body weight, much less than the current acceptable daily intake. On the basis
of these results, a reevaluation of the present guidelines on the use and consumption of APM is urgent

and cannot be delayed.

(BEHEFHEDIAH]
HIFE DL 3 L 4 DNEDHE VIR L DR TH 5,
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(GRX 1M omXEFETICEAT A2EFHHE DRIFEIAUN]

. ZoX)BRPAMEFBITI2EL TR0, 2k ) OFHiiiEKwicd s, LarL, GLPREET
FRVWE TABREBRREATH S, [oT. ZOMBTOMREZIHET 2I1CiTHVE VIS,
7272l 7 v b CRIGIEFERZRED 2 BfTbi, 2o R TOMBAITbATEY, APM O
B AMEICE T 252 TN ETH 5,

EEEoRBicESrsTONTEY, L2d T v b Tk leukemia/lymphoma(leukemia and
lymphoma) D &EGF DL ICRERH 2, 7 v P DAL LT~y RICE T 2 IEMBEHREDFEIC
B3 asddhizzv, £, 7y DAL bFvyRICHENTH, RS ICET 250@02Z L v,

2. 7v FTIZAPM I X 2 BEAESERE% 5 L T leukemia/lymphoma (leukemia and lymphoma)
ELT, ¥&BHTN3,
D % ofifes GEIMATH 2 EH L RIERTH 2PN, Vv o i, MRS coREMMEE oML
FAERNZ £ FEHlIcRiElT~ETH A9,
2) X nic, EHiERD leukemia & IR TH 2 K. VU v i, WERZED lymphoma &9 3
BOEFECE S, EELOMLTIIZIOE LD HEHEOREDOAT, LrdEHE RERT
B B lEas icF4 L 725 % leukemia/ lymphoma(leukemia and lymphoma) & L THE L T 3,
B7n L HIEMR & RSERICTHAE LB 0 T Tk, fHiiT <& Th 5,
3) MEDFUIEOFAEICBIL <, FURMESIX 7 v b CHRWIFR T 25 Cch H . RIEMBEOFRAEIC
DT DIFHRE
4) EEo#S»S APM © 7 v FREBPAICE L TIHETE 2\ (equivocal evidence) & W
T2,

3. ¥ 7 ATIFAPM I X2 FEAMEERAE L LT, Hick T 3PS A o34 L iild/[E L5 A D

FERHTTNDB,

1) APM [3IREEAHEME CH 2, IFBEEHEEMEBRES AEZ R T I —RICERE. BRI O
BHEBRETH B, b, RIFICH 72 2 Frfe i e A E 3 0 22 CH 5,

e, fliA oL YEIC K 2~y AFEEOFRERHM SN TE Y, Load Z ONFHigsEsEic B3
LEETFRHL IR o TEY, v~V AFFKBRAERE P ~DHEBAY R 7 IHEL v
O HIC> T3, £72. APMOEHARICX 3HEBATH 3,

2) fito>T. APM @~ 7 AL AR, FrcFilg o BhiE & 2 0P 2B O A ic 3 2 e 3 2T
Hb, ZORER, v b ~OIFERHL 2 ICR Y, VR ZFHERTE 5, I b, BHARHKIA
THYH, HEAD APM OEIE &~ 7 ZADFEPAED H Margin of safety(MOS) % K& 5 D b
—EThb,

3) ALFWEIC X B~ v AT AR ICBE S 25T IR D HEA TV 7R 03 APM D RiFE DS ABET %
BHO ST 2 0ED D 5,

4) PR FHET e TH Y BURESHFHEPACES L T 2[R B E TE 2,
(S EOWIZE TR RIEFE R 2 ) (o T, o 2EET 2 0EHEH 5,

5) APM i X 2HliFAAICBAL TH, MOS 23Kk 2 LERDH 5,
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6) FFMOMEEOFKAEICE L T, AEICHEMLTw3Z L, L L., ZDHhN2s historical control @
HHEHNOBIS 2 5. APM O~ 7 RIS 3 F0 A RHEFK 7
j‘éo

ZF#l(uncertain evidence) & f& &

. BEHENTICOWT s 2o OFRBRREIR Z1E L KRS 2 7201213, REREIW & v 72 5808 AR BR
ZEE L T B HEF O HEMIRIC X B IEHIRITIE O FBGEEA L TH 5,

fifiam & LT, APM DFEBAMICB L CTIRBEDIEIM T~ DRERI N2 H V. IRENTH 5,
AT D7z, A OERPEYICAR E LThro TS AREMNEDLRH 2, X2 HF0
NBERIIRERTH Y. APM OEIFEDS ANE D A& Hiliam % H3 1 (DR PEARRE R AT R D R A 23

PVETHY, b b ~DIFRICH 72 o Td, TP~ ZAFRPA) %2 &0 R s LT
»3, (7)
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[%3X4] Role of L-carnitine in protection against the cardiac oxidative stress induced by aspartame
in Wistar albino rats

[#Z3&] Al-Eisa RA; Al-Salmi FA; Hamza RZ; El-Shenawy NS

[#8&i55] PLoS One. 2018 Nov 7;13(11):e0204913.

[Abstract (&3 &Y)]

Aspartame (ASP) has been used as an alternative to sucrose for diabetics and obese people
worldwide. Co-administration of L-carnitine (LC) with ASP has a protective effect against the liver
and kidney toxicity induced of ASP. The goal of the investigation was to assess the enhancement of
LC effect on the cardiac toxicity caused of ASP. The rats were divided into 6 groups: control with
saline, LC (10 mg/kg), ASP (75 mg/kg), ASP (150 mg/kg), LC with 75 mg/kg of ASP, and LC with
150 mg/kg ASP. The antioxidants were determined by measuring the activities of myeloperoxidase,
xanthine oxidase, superoxide dismutase, catalase,and glutathione peroxidase, and by assessing the
levels of lipid peroxidation, total thiols, and glutathione. There was a significant elevation in LPO, in
conjunction with a significant decline in the enzymatic antioxidants superoxide dismutase, catalase,
and glutathione peroxidase and the non-enzymatic antioxidants glutathione and thiols. The cardiac
myofibrils were found in a disarrayed pattern in ASP treated-animals as compared to the control
rats. The animals treated with ASP-HD showed more than one apoptotic cell with a large tail and a
small head, and the relaxed loops of the damaged DNA were extended to form a comet-shaped
structure. These effects may be due to the excessive generation of reactive oxygen species by ASP,
which reduces cardiac function. Co-administration of LC with ASP improved all of the above-
mentioned parameters that were disrupted of ASP alone. This study evidences a sufficient originality

in showing how LC plays a positive role against cardiac toxicity of ASP.

(BEFAHBEDIAUK]
LIRS 2 IO W TR R R ES TN T 20ARTH 22, EHLPIRL
TREAA G I A T L S E A R T 2 2L TH 2 DOHERTE 7\,
RAEDRAESECEBEICET 27— 223750,
B2 b L 2B 2 T I PURR (LB BE D T © & C. BR(LIGE BT 2T I3 RS h Tk
Vg
Bz b L zic X 2HIEGE L 2tk ) DNA BEYINT O AfREM: 2 b~ T 2 23, DG E O ffHT
DL OFHIC X VRS SH B b, IO BMALELEZ S,
DIEICB T 232y b T v A BT TR, 2 DEYENABERICO VTR C#ER
BRETHBLEEZL, (T)
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[5®3C4 ] Effect of I-carnitine on aspartame-induced oxidative stress, histopathological changes, and

genotoxicity in liver of malerats
[#&2] Hamza RZ; Al-Eisa RA; Mehana AE; El-Shenawy NS
[#8&i5%] ] Basic Clin Physiol Pharmacol. 2019 Jan 15;30(2):219-232.

[Abstract (R &Y)]

Background: Aspartame (ASP) is used for treatment of obesity and diabetes mellitus. This study was
designed to illustrate the biochemical responses and histopathological alterations besides the
genotoxicity of ASP alone or with I-carnitine (LC) in the liver of rats.

Methods: Animals were separated into six groups: control, lower dose of ASP (ASP-LD; 75 mg/kg),
higher dose of ASP(ASP-HD; 150 mg/kg), 1-carnitine (LC; 10 mg/kg), ASP-LD plus LC, and ASP-
HD plus LC. Treatment was carried out orally for 30 consecutive days.

Results: ASP raised the activity of some enzymes of liver markers and disturbed the lipid profile levels.
The hepatic reduced glutathione (GSH) levels, the marker enzymes of antioxidant activities, were
obviously diminished, and, possibly, the lipid peroxidation, C-reactive protein, and interleukins levels
were increased. ASP significantly increased the DNA deterioration in comparison with the control in
a dose-dependent manner. LC prevented ASP induced liver damage as demonstrated by the
enhancement of all the above parameters. Results of histopathological and electron microscopic
examination proved the biochemical feedback and the improved LC effect on liver toxicity.
Conclusions: The co-treatment of LC showed different improvement mechanisms against ASP-induced
liver impairment. So, the intake of ASP should be regulated and taken with LC when it is consumed in

different foods or drinks to decrease its oxidative stress, histopathology, and genotoxicity of liver.

(EFAEHBFOIAURN]
B oW c i N & . e Loz ol 2 8b2 -7
FRRRER E LT L Tw 3,
FE O DPUR L 72 EALRR IR 2SR IR CHT R ASHERR T & 7,
JRIEZAV LD A TR O FEASECEELICT 2 7 — 2 0372\,
T AT — L OB 7 v X0 B 5 2 L FERIN TV I BT — 23R I Tk
W
IRAY FT v ORREIHEESARONIHEBTCOELTH L L2 b, HROMPUIEEIC
RLEZRERD L, (T7)
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[5%3C4] Artificial sweeteners and cancer risk: Results from the NutriNet-Santé population-based
cohort study

[&F] Debras C; Eloi C; Srour; Druesne-Pecollo N; Esseddik Y; de Edelenyi FS; Agaésse C; De Sa
A; Lutchia R; Gigandet S; Inge Huybrechts [; Julia C; Kesse-Guyot E; Allés B; Andreeva VA; Galan P;
Hercberg S; Deschasaux-Tanguy M; Touvier M

[#8&i5%] PLoS Med. 2022 Mar 24;19(3):e1003950.

[Abstract (FfiX &kY) ]

Background The food industry uses artificial sweeteners in a wide range of foods and beverages as
alternatives to added sugars, for which deleterious effects on several chronic diseases are now well
established. The safety of these food additives is debated, with conflicting findings regarding their role
in the aetiology of various diseases. In particular, their carcinogenicity has been suggested by several
experimental studies, but robust epidemiological evidence is lacking. Thus, our objective was to
investigate the associations between artificial sweetener intakes (total from all dietary sources, and
most frequently consumed ones: aspartame [E951], acesulfame-K [E950], and sucralose [E955]) and
cancer risk (overall and by site).

Methods and findings Overall, 102,865 adults from the French population-based cohort NutriNet-
Santé (2009-2021) were included (median follow-up time=7.8 years). Dietary intakes and
consumption of sweeteners were obtained by repeated 24-hour dietary records including brand names
of industrial products. Associations between sweeteners and cancer incidence were assessed by Cox
proportional hazards models, adjusted for age, sex, education, physical activity, smoking, body mass
index, height, weight gain during follow-up, diabetes, family history of cancer, number of 24-hour
dietary records, and baseline intakes of energy, alcohol, sodium, saturated fatty acids, fibre, sugar, fruit
and vegetables, whole-grain foods, and dairy products. Compared to non-consumers, higher
consumers of total artificial sweeteners (i.e., above the median exposure in consumers) had higher
risk of overall cancer (n = 3,358 cases, hazard ratio [HR] = 1.13 [95% CI 1.03 to 1.25], P-trend =
0.002). In particular, aspartame (HR = 1.15 [95% CI 1.03 to 1.28], P=0.002) and acesulfame-K (HR
=1.13 [95%CI 1.01 to 1.26], P=0.007) were associated with increased cancer risk. Higher risks were
also observed for breast cancer (n = 979 cases, HR = 1.22 [95% CI 1.01 to 1.48], P = 0.036, for
aspartame) and obesity-related cancers (n = 2,023 cases, HR = 1.13 [95% CI 1.00 to 1.28], P=0.036,
for total artificial sweeteners, and HR = 1.15 [95% CI 1.01 to 1.32], P =0.026, for aspartame).
Limitations of this study include potential selection bias, residual confounding, and reverse causality,
though sensitivity analyses were performed to address these concerns.

Conclusions In this large cohort study, artificial sweeteners (especially aspartame and acesulfame-K),
which are used in many food and beverage brands worldwide, were associated with increased cancer
risk. These findings provide important and novel insights for the ongoing re-evaluation of food

additive sweeteners by the European Food Safety Authority and other health agencies globally.
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10 AU ED 7 7 v A NKABLEMG L L, 2 FMoMIciRK 15 HEicb7Zz> T, BR7EDdD
LZzoBERHELTL bW, ATHWHOBIREZ 1 ATFoFfEI N, 20 2EMbED, Z0HK7
FELURICDZ o TR 52 b b,

IO 2 FEICTb 7z BEFHE O AN LHEOEEHRIL T 3 20l CRIEBEWHE. K CFE1HS
720 8mg), & CFE1HDY 79mg) 1o, [REIEE] 2R L LT, PADRIERE LT,
ANLHWHREZ B L Coado 28X 0 b, ALHWREZBEL T 72 077 2356 BICFAEE 0N
BRD LN, 72770, BRESLVIEE) Z73EL B bbb TIEARD -7,

<EmHkER>

(1) AR IBIEIEAAED I boaks— K TH Y, BT VA vid@ch 2, BEVEHOH
TEAEIE OHEE T EDOEABIEL ~vidE . bOETH ZOMOWMEIE TN,

(2) LooLedid, G offEid. FonRe4 T L EMRICEBLEbOTEAnEEZLN
%, ZORPWE TREJSEBAHE LN Ty (KEBEEHFcBlRINzY 27 ER LIZIEH CRE
DY Ry EAPEBRBEHCTHBRINL) | LTAICH D, T, aspartame % —E &=L BT
LEDBARIEY A7 &b LR THRER L WS XD D, aspartame ZEET 2 2 & (EBIEIXAL
M) 2R e T2EMOBRAFIEY A 7 7 aspartame ZHEE L 2\ & 2R & T 2 EF DO BAF
JEVAZ XD D ABICEH I L2 RTHREL LTCHERT 213 PHALD LAV & 2RI
RTH5,

KRR, ZoERITIE, ] - RYEBENESL, 2hEEBIE, aspartame OEHE TlX 7k <
aspartame fHIOHHE LT 2 HARED Oz (FE: 7L, TNLOREIIHEINS 2
THRIEY A7 IR ENTW3), T, aspartame ODEBHUE Tli 7 { aspartame B OH LS,
PRIFD ) R 27 & 7o T 2 EOAEEEE CRIEDAEEEE D &) DEW LML Tw 5 AlHE
%5 pBbeEdHDTH S,

BREARICE T, COMBERISGROIFEL L DWMIIC X > THHEI NG, 2Dz, &
DIFFEIC D BT HAHE L 72 B A[HEME D3 TICRMK I T 2 B EUTHER CHIE X v, HiaHEm
ICHEEECHEI N, LELA2S, SROFRIE. 2 Td s [RRIHEDEE] & 5 »h
bEIFMERETDDLTHS I,

(3) W& Iz ar— FfFE, BBRT A VL) Th b, FHEICR 2 D D TH 24, GO
oW TE IBEERE L TR REDD] FE2 S, (T)

D}J
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B W TERALIFLHI)DLGIATERILI7 LK)
Acesulfame Potassium

{24 : Potassium 6—methyl-4—oxo—4H-1,2,3—oxathiazin—3-ide 2,2—dioxide [55589-62-3]

4F3K: C4HKNO,S
SFE: 201.24
BEEK:

& B BERFNMYLEETE.UTOESRY,

AREFIRELIZDOE. 7RIV T7 LA L (C4HKNO4S) 99.0% U EEE D,
K ARE. BEOBREDHMERTHY. ITELHEL BOEHHKRIH S,
MR

pH: 55~75(1.0g, 7K 100 mL)
B & Bk

FEREE: TEALI7ZLNIVLOERER. BRETEECER 27 FRNEFSE 10 §)F2%
F1EE N1 BIRETIXREMERS (UTRICTRERERR 1LV, ) GERIICES, )
[CH>TIEZD kg [2DEF 6.0glh T, HAE. EFRUVEEFITHO>TIETZD kg 1ZDF
25g T (Fa—AVHLIZHOTIXZFD kg [CDE 50gUATF) . FARYY—LKE, Ov LJE,
fzh BT KERUVIZTT—R—XMIHHTIEZD 1kg [TDF 1.0glLT. REA.
HOBE. EIRECEIK, ZLARE . ALBESHE R CIEBE (FRLUTHRAICHTHE8HKIC H
STl HIREBEDEFK) IZHoTIETFD kg 12DE 050gLl T, BERERER (OI—E—,
MRFICEENZ. BECREBIIERKELTHLLNDIIDES, ) IZHH>TIXZED ke
[2DF 15gATF. ZDHMDBRIZHOTIEZD kg I2DF 0.35g A T TRITNILESEELY,
f=1ZU. BRI R (R 14 FR25E 103 5) 5 26 FE1HEOREICK DRI ARKTD
HFRIXIEREIESE 29 £E1EOREICKDHARARRTOKR (U TRICIHFH AERT
DEFARITERBIEWVND, ) EZITIBEE. CORYTELY,

(2000 £ 4 B 25 AE%IE. 2004 F£1 A 20 BHIE (REMEER RICHRDELRZEM, ))

EERE:
1999 £ 10 A 25 H
EE4d BERBERER-RIMYMERBRICENT. 7ERILIT7LA) I LD ADI
% 15 mg/kg AE/H EEHMAL 1=,
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2000 4 A 25 H
BERMPELTRE SN,

AT B TOREHER -

- JECFA DE 37 @E & (1990) [CEWWT. Z7EARIWI7 LA LD ADI [E 0~15 mg/kg AE/HIZ

EEINT, F 27 BI=&(1983) Tl 2. BEEMELZMX 2 FRIRERSHFMHHERD 900 mg/ke
ARE/BELT. TERILIZLA)I LD ADI IE 0~9Img/kg AE/B &SN Tz, LH L. T D% BT
BThh. Er~DMELHFR GREBRIRED 2 £AIX, SVLOERICEHLEE) EZEETNIE,
XOFRBRBEREYSVNDENEERTRETHLHLHIHL . BEUELIVF 2 FRRE REEMER
BOBSAE 15 g/ke KE/HELT=, (JECFA 1990 5 37 B4 S, ATERHE)

TEMICRIMEOME .

1

(AN ENEE

(IRUR ., R R U HEf)

> AR TERUSYMITERILI7 LAY) ) LRSHHESIE AT EEROKES L TRETLT:
BR.RHDIVIESADITITREILAOA D ERSIN. REMIB OGN ST, EURE
(X 95% A ETH>T=z. EMIHBITIRERICENTEH, RELEDO A LRSI, REWILRD
LNIEMoT=,

> TERALWITFLA)ILEZEORSLZGE. 5 24 BEILIAIC, SURTIE 89.7%A RHIZ,
7.1% BNAAFRIZHEMEINT=z, 41 XTIE 93.9%AFKHIZ, 34D S AFHitShi=z, SVk
BRUARDELLIZHENTH, 7 BUAIZIZEEFELELHEMINTIND, R EH SRR
EHTETSHE. FYMIELT 81.9~100.1%, A XIZFHLVT 84.5~100.3%TH o1z, BOFEL
f=BE. IYMIBNTIE, 5 30 A RICRESNGREITEL. FHHIL 48 BETHo1-,
}iﬁ?x'a‘ul_o%%%ﬁ’ria)mqﬂ;ﬁr;tﬂlatn,b&)bnab\ato»rsu BT, 1.5 BEREEIC
RelREECEL, Z0®% 1.3BHOE RSB TETL.

> ERTIE. PERIVIZLAID LERAR 24 BREALINIZ, 97.5~100.0%MRHPIZKRELED
FEH SN, SATHEE#E 07~08%THY . [RAR7BEICIZELEN I TLS,
Rkt EMOHEELI-EFTORINEILIFF 100% THD. Tf=. RA® 1~15 BERELUA
[CiameRECEL, FRHIEHN 25 BRTHo 1=

(57)

& SYMIBLT. METHEEREEMERWRORS(CLIRET T, HILE. B, BBt
BLSTANROLNT-A RWNEDERL. BE 1 BERIZITIREED 0.1 ~4%BE Lo T=,
10 BREIOREHRSIZENTE, ZRRIEED 1~3 BRICITEILLE. BiE. BROWLWThD
HBCHOTLRERR (02 nmol/g) LT ERY M (ARAANDBHEIFROoNGEMN o=, 41X
HHEWETRZHENTH, MG, BiE. BERRICEVRIHEENRE OO NI, ERMETEHRE

(VR T 2 M ROBME ] 13, BRNEIYAESMFEIE, ROEEEER (RSN EIcET 2
AMEETES B - IPERTEME ICowT] (19994F 11 H26 H &FFK 76 5)) % b LI/ L
770
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SN otz,

> REA—ISOHTIVITKBIREATIE BIRSYMIBWTEH, T ERILIF LA I LDSF
(TIEIEIRT VM ERBRTH o=, FRE~NDBITLRDONA 155 24 FERICIEAEKL.
ERMERHoNGD o= Kk 106 mg/kg REZRELFPDIVYNMIBEELIECH 85 5
BE&IC AP TREME (129 1e/mL) [TELEA. B5 24 BREZIZIEH 1.6%&7%501=,

> MER DB EDIEEEETEBNE (n vitro) ICKYRRETLTI=EZ A, 0.1- 5004 g/mL D
REICBVT, IYbTIEH 52%0%, A XTIEH 48%DMEEL TV =, ENIHITHBEEEE
9 12%TH-o1=,

(Z D)

> EMIBWTTERILIFZLA I LI ARG RO MBEEICEEE SR,

(2)&M% ?
7 SsEt
SybEAN-RMEORSHEERICE VT, >y, 4,000, 6,300, 8000 KT 10,000mg/kg
AREORETHEERHEDREL, 14 BEBRELI-HERIZHE L TIL, 6,300mg/kg AELLLED
AEICBEVWTRTHIAERES, 10000mg/kg KETIE. EHINETL =, RERERIZETS
LDsoldk 7,431mg/kg KE TH 7=,
Sw 2, 500, 800, 1,250, 2,000, 2,500 K 1* 3,200mg/keg A EDFAE THEERNZRSL, 14 H
M EBRERLHBRIZELTIL, 2000mg/kg AELULEDORAEICEVWTERTHINZEOHLNT=, FE
THICENT, BREFHOET. OZR5T1TE. BREALRVEENROHONT-EEHINT
BY, FEFMRECBVD T/ NMBEICUFAEDOFREBIENEB RSNz, EEHICTFET
RE FRIFEBBEING N >Tz, RERERIZH TS LDsol. 2,243meg/kg (AE TH>T=,
WS YT ERILIT7 LAY L% 4,167, 5,000, 6,000, 7,200, 8,640 KU 10,368mg/kg {AE
ORECHERFFBOKRSL, 14BMBRLHERICHE UL TIE, 5000mg/kg REL EDORAE
[ZEWT, B524K5BLIAIZFETHINEOHONT-, Tf-. DO LIRS R, M D 8,640mg/kg K
BEUTORERICELVTHREHDIE T, 5000mg/kg KEL L DB ICHEEAGL., D
5,000mg/kg AE LI E R U 6,000mg/kg AE LI EDFEICEWNTEENBOHONT-, M T,
BERSRICAVT—BEOREEMINFARDONI-MN, 7TERICITHBEHEE TG KBS
EIZHEELEETIEG, oz, ETHTEHERRMIC. BRECHLER S+ _{EmEI o5
[CHFTROMNBDHONIAM, DS >MAOMRD KN ERESN -, EFHIIZITFE
TREMREBROSNGE N oIz, RRAERIZH(TDHLD s l&. BT 5438meg/kg AE. T
5,565mg/kg KE TH 1=,
Y™ RIZ 3,472, 4,167, 5,000, 6,000, 7,200, 8,640mg/kg KRENDAEZXHEAFFEOREL,
14 BEBRLZARICBLTIE. 2R 5HICEREBOE T RUERH. 6,000mg/kg KE
UEDHBREEIZENTESZNRHONTz, ETHITE., MHEOTRIZEWDTEEIRAIZE #E
FEodm, MaoFLNRLNA., ZOMICHDS-mbEkRIniz, EFHICDOVNTHERERT

2 EABER (RO REEICT 2 RMEERES HE - SIPERESWE cowT) (1999 4 11 A
26 H &% 76 5)) icBiBo s — R Rl R Icim# L 72,
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ZITITo=BIRTIL., B D 6,000, 7,200mg/kg AE DR EEH R UVIED 7,200, 8,600mg/kg (A E
DIFRERIZEVWT. BEDRIBIRENRONT-, RIRERIZH(T5 LD, HET 6,971mg/kg 1A
EF. MT6713mg/kg KAETHoT1-,

1 EEk
MEMERW-EIREARAEZEHARICBEVT. 7RIV IT7ZLA) I LIK, 0, 1.25, 25,5, 10,
125 RU 20mg/FL—rDAER V. 0. 4, 20, 100, 500, 2,500 KU 5000 1 g/FL—rDRAZE
[CBEWT EERRMEZRIGA ST,
SYMFORESEMRE. 7RI IT7LAYD L 0,25, 50, 100, 250, 500, 1,000, 2,500 KUK
5,000 4 g/mL DFAE TREBLI-GABRIZE T, FEL DNA ERREICHE TR HoNEA T,
TERILIT7LAYI L%, 0, 10, 50, 100, 300, 500, 600, 1,000, 1,200, 2,500, 5,000 KU
10,000 4 g/mL DAET, FyA=—X/\LRZ—D V19 #faZ0ELIHERICEWNT. 7Y
J7=UEREI0 = —HOEmMIEBREINGEN o1,
TIRD M2 RHEFMEEEASECTRELLZHRICELTH, BEMEMREHEEDR KT
HEINT | RRALTEFREARVEEGBRERERO NG, ST,
SYNI. TRV I7Z LAY L% WORAET7HRERERSL. EHIZ 250mg DT 2RILD
7 LN L (9.6x10%dpm "C—TF R IT7 LA I LEED) 2R OK 5L, sER&IC
FFig R VIR D RED R — o H LI=DNAIZ, BEFEHIERHONT, 7ERILIT7 LAY
) Ll DNA #EEHEELTLRELBD LHIS N,
FrA ==X INLRF—IZT 2RI IT7 LA L% 450, 1,500 R 4500mg/kg AEDAE
T.5HMEEORSL. RRES6RERICEMEROSRPIPGZREL-HRIZE T,
ZEAOEREIBREINGL o1,
T IORERAN 2B AEREERRT. BGETHoEDHERNMEERE *ShTLVSA, GLPIZ
EOHERICKY ., BREMNHERINGA o 4 Tz IVRIT TERILIT7 LAY L 450,
1,500 XU 4,500mg/kg AEDAEZ. 24kHHRT2EZEOXRS L-FH/NMERERIZE T
H IMEDFERIIEDONGEI 22D ERANTOERBREEZHRMECREL TIXRER
WbDEEZLND,
SYMZ, 7RRIWI7ZLA) L0, 1 R %D FAETEARMEEER S Lz, BUIES YRR
RS -EERERRICE T IEIRE, BERY. RCRCHBERLAELGEIROOoNT .
F-.BBEE. BRELARUBRTORF. RABHRKRICE T2BEREERIIRHONG
hot=,

L ED#FERMNS, ZEERRMECDOVWTIXRBEAVLEHISNT,

v RERSEN

3 Mukherjee, A. & Chakrabarti, J. Fd Chem. Toxicol. (1997) in vivo cytogenetic studies on mice exposed to
acesulfame-K, a non-nutritive sweetener. 35: 1177-1179
4 RCC cyto test cell research GmbH (1998) chromosome aberration assay in bone marrow cells of the mouse with

acesulfame-K.
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YN 1.3 R 10%DHAET 90 BRI G L-ABRTIX RTHITRoN T —ARIKEEIC
EEFRBOHONGEI o1z, 15ORAEICEWTIL, TEEBOREMEEDFH VL. i THIRD
B EEDF L. UOAZITHENTIE. HTIRBEOEMZEEDREDIEHONA. A=
EDREIZ—EDORFRNEL BREISEALELO TGN SIS, =, ShDAEIZE L
T MTHEREROHOTHEFELNROLN-N, AELORBIC—EDBREILK. SHEFME
ZIFZLLBDLHIEEINTZ 105D AETHRSRENS6EM B EFTHREEMIMEIAEDHS
nr=m. TN LURIEBBELFEELGELRHONGI o, £ . WORAEH TIL. HICTEE
DEMEEDEMMN, 10D BEHTIIMEICEBIERETFEESDEMAA LN, RED
HTIX. BELGTHRINRDON:, CNODELIFEREEEOYMEICLSEEMLRIGT
HEHEHEEINT=, T IOREHDOETIEZ. AT/ OELOEELEM. MEUVEED
HxESEM. BEOENEEDFE LN, MTE, MEEEEOFEL. FERVE RO X
EEDOHEMAROLN-. BH. EEE LN RONHEIRICE, FEABZMICIE. BEIC
BETDHEEZAONDIEREIROONGEI oz, RRERICEITHESMHEZ L. 3%(1,500mg/ ke
RE/B)THDHEEZALNT=,

HIYNMIT7 RV I7 LAY LZE 03,1 RU 3% TRERISEERELTELONFEY
(2 2 FRE(HE 120 58, i 123 8 REHTREERELI-ECH, HEMEMEZHEIBTHFN
ERNHLLEAONDIFRIIROONT | REMABENREBICBEVWTEHEIRNEHRRL
Roonighotz, —RFHICHREEMIIGFIA 1 HBHE DFAETHRIN:-N, FHEF
MEZEEZLLEDLIEIN Tz, MBRFHREIZHTIE. 0.3%DAET. BEITATRY vk
DFAD  WFRERDIEMA, 1%D A THRERDEM, 7ILA)ITART7R—EDIF L. 3%
DRAZIZBEVT, #ICAETBEY RUAIMVYLDFLRUTIVA) IR T7E—E D
mo@EoHont-m. AZEOMIC—EDEBRILEL EILORBELE L BELIL,HL, i
EFHEREIZLLEDLYIMEINT -, F- BBREEITOVTE.03 RU %ORAEITHT,
HIZRBOENEEDRLVENBREINA. BLOEELAZELOMIC—EDEFZEALL.
R FNREICBVDTHEET REMRIITHONENof=, Tf-. EFHAKIFIROON
Ehotz, LIz T AHRICEITAESFHEX. R A=E0 3% (1500mg/kg (AE/H) &&
ni=,

ARIZFERIVI7 LA L%E 0,03 B 1, 3% T2 EREEERESLIzESAH, Wb EHE
FRELRLAONGN Oz, —HUIKE . BETEER, REICHEELZEEROONEA ST, 0.3%
DRAEICEWNT. YU NKDOFED . iFPEROEMA, 1%DAEICHLT, [17E GPT DFED A,
DAZITHENT, MiEF GPT QM. U NEROFDNROLNIA. EYFEREENEFE A
THY. EHFEMEZREZLVLO LY. BREEICHEELGEZEETROLNEI ST,
REHABFHIREICBVTL. BETRERRIEHERESINGLI of-, XHRICHE T 5 ES M
2. BEHEE D 3%(900mg/kg 4hAE/B) E&ht=,

T FERABRRUETMIERAR
SYrEAWT, PERILIFZLAYSDLE, 0,03 R 1, 3%DOAET. BEER 5 LI-3tH A EE
HERICHNT, — MR- FRTRICEEERON G ofz, iEIRE - HER-HERH-HLLE
DEFERED BAEGEL U F it R TEESN - EF B IEAROBEIC. HBREGELEG
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mOLNIGEMN Tz, KSR VEIFEHEIEROLNGL RHRBRICHTHESMEEE. 3.0%
(1,500mg/kg AE/H) THAEEAOND, Tl FYNMITERILIT7 LAY L% 0,031
EU 3%MOAET1 2:B8MOAREERELI-OEXRESEHERICHEL T, —iKE - FETERIC
FEIHONGH O IEIRE - HER-HERK-HLEOLHEREDRET. MBHL
BELGEFIROONGI oz, BKIEHMEE. BOHLNLLY,

SYrDEFIR6BE MS515BBE T, 7RI I7ZLA I L%, 0,03, 1 R 3%DFHAETIEEE
‘5L, 1ER21 B BICREL TREZRARHRICEW T, BEIMMO—iRIKE. KE. £
2. BREEICEEBERONGI ofz, T, EFEERRFICHTEHE T, ERE-BFRE-
USSR R - A FER-REIC. HBRBLEELGELREOONGI o, BIEFHEILEOHSL
NGV DOAEICENT, EOZH ., INELRE. KBE. FREERVEOLEEEN
RHont=MN. ChoDfFRIF. ABEICEVTHIEEXREETRHON, BEISERLED
DTIH G EFRE RGO EHIBTSN =, RRERICE(THBEME (L. 3.0%(1,500meg/kg AE
/B)EBRBNT,

TEAINITFLAYY L%, —BEHT=Y 100, 300 KTV 900mg/kg KAEDAET. FIRIF XD
7EHE&YI9OBBEFTROBSLERBRICEV T, B8O —iIRE-EEE - KEICEET
BoHbNIEM DT, 300me/kg KEDAEICEVWT—HITRENROONI=MN, I HFIZHIT
ZEBEMNLGFETHY . EEFHNEREIZLLLOLHIISNT, £TELRIBICH T HEE
TIEEREC-RIREH-FETR-AFR-BRBREE-AEIC. HBHLARLGEIROONG
Motz BEESMHIEROLNLEN ARISOVTEEE IR OO o=, KR E5E T,
BEEE-WE-EEEOEREEN. 100mg/ke AEDREIZSEVT, BRRUVINE DR
T2 BROMBEERENBDOONZN, CNSOFRIE. HBEICEVLTHIZERBETRD
S, BEICRALEZLOTIEEL EFBE TRV EHIRIh iz, RHRICET2ESFHE X,
900mg/kg AE/BEEZBNT=,

7 MR

DYXIZ TR T7 LA L 500mg ZREICARMERLUEHRICE T, Bk 72 85
FEFETOMT. RIERGIFBESIN G ofz, Tz, VX ORBEENIC, 7TERILIT7 LA
HUo L 100mg ZFRERL. 24 RICHERBLLHRBRICEV T, RR1FHZRIY. IERY
ERICEEDORBEEIEAROON. 72RHRICENTE. BIEOFERUVUEFNEFLT
W=, IhHDZEEIE. 14BRICIETZRITEK L,

EILEYNMI, FERIVIZLA)DLEZT D2\ REESIZ, 25 R 7T0mg DA=ET., 1:E[MIC
1@ D5 4EEFR FISES L. 13BRICTERILI7 LAY L 50meg ZFEARAIZESTLTTT
SHRIZEWT. 7F 24537V —RIGIEFEH NG o1,

7 0t
— AR EEIERER; YORIZ, TERILTF LAY L% 100, 300, 1,000 R 3,000mg/ kg (KED
RAETERERNZESL-HERIZE T, 3,000mg/ke FENDSREIZHNT, ¥ HORITEE KL
BRUFREN2FIZEDoNT=, EEFICOVTIE. TARUAICEE LA, BEEA R UIFIRE
HICKDETHLROONT -, RERBRITHTEHHER L. SUSHRARICE TAERISFRIT
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EDLDEHMSNT= A XXV R-FILNEVL FUMERAVTREALEER . REETEOHEL
TO—FEBESNT  BFE - ASY —LFREEERER AT ERTE~NOZELROHLN
Bot=, TRIRAR R - MRS E R - B MBEE~NDEZEICOVTIX HETSERITE
BEINGH T, REXRANDEEITDNTIE, ERFIVERMEREINMEICHEEN TN E
EHERL TS, T SRR - EER - BBEREEDHONGE M=,
NEYFICETHHER TEALIFLAVLDERENTHAST LEFEETIFIZDONTE,
BHHBNTOA TV BBRERICLDE. TNEREFHIOE X MELLDOFRIFED
bNIEM DT,

EIEHEE:
"BEEFEHETE. BEE. BRANMMEEZVI— IRy ARICKHIEEREHERAES
FEL TS, T 10 ETIE. TERAIWITZLA) D LIZDWTIEIUTOREAARIN TS,

<HAQ0mELE)1 AdT=YDHEEI = L%t ADI Lt (ADI [E 15mg/ B /kg A E) >
2015 EE BEABH—B#TIERE 1.357mg/A/B. Xt ADIEt 0.15%
2019 FE EBAEBH—B#TIERE 1.779 mg/A/B. Xt ADI tt 0.20%

<IMNROA~6 )1 AHT=YDHEEEREEX ADI Lk (ADI (& 15mg/ B /kg (A E) >
2014 FE BEBH—B#TERE 0346 mg/A/B. Xt ADI Lt 0.14%
2018 EfE  EAH—B#TIENRE 0284 mg/A/H. Xt ADILE 0.11%

SEEH

BRmEEAETHRA(BEM23E 7B 13 HEELEESE 23 5)

(B, AMYSEORKEL | (BMMFE12 8 28 HELEEETEI0S)

%9 BRAMYATEERRE (BENIZEE 2019)

[BEEANYOEEICETIRABERER SH - FNMYERTRKKEICOLT]
(EELEBREERAES 199 F 11 A 268 BFAFE 16 5)
WHO Food Additives Series 28 (1991)
(2= yb R IRARICELEREINBRAMMO—BEREORAE I(BEEFBEVTT
HAh)
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<HNER>TRRALI7TLA)ILIZEATIEHHBRER—E:

UTIE. TBERANYDIEEIZEI2ERFELEHAETS S - FNYERSBEHREIZDULNT]
(1999 &£ 11 B 26 B BiE 76 B) M oErHFH L=z, (BE. —EHREZHH=-BEFRHLHB, )

' H HERDIEE H#EE = s BLER A
No. o M % kS ARiER (HEF)
1 SHROSMRAR Soh £4,000~10,000 LD50 £ >7,431 AFRAG RV
(14 BRIEE) 77 mg. ke {hE mg. kg {hE (1973 4F)
N 4167~ LD50 & >5,438 R ERIE AT
AMENSMHR . ' '
2 (14 BREE) vk 10,368 2 >5565 SN
mg kg {AE mg kg {AE (1987 4)
SROSEHHER — &' 23,472~8,640 LDS0 &' >6,971 ER PR BB R
3 (14 BRI EE #6713 B
- mg kg {AE (1987 4)
4 BERERERNEEAER Suh £500~3200 mg | LD50 %>2,243 AFZLAG RV
(14 BRIEER) 77 ke tKE mg. ke {hE (1977 )
20, 500~ -
e = BEME =
5 FOREBHEGHER Sk 5,000 mg kg & 921500 CIVO-TND #5>4%
(90 B/ §§O,1~1o%m e ke K& B (1974 &)
S 2 e 2 ; @20, 150~ e
l’? il f“_mﬂﬁﬁ _ 1500 me ke k| TRRIEE CIVO-TND #3524
6 ER (B5150E8) vk (0. 03~3% & 21,500 (1977 &)
(24/) :EEE)s ’ mg. kg AE.H
S 2 e 2 ; @20, 150~ e
!?Eﬁ,ﬁ EWE{#@ _ 1500 me ke k| TERIEE CIVO-TND #3524
7 SHER (55 2 3ER) AN (0. 03~3% & 21,500 (1979 &)
(24F8) :EEE)s ’ mg. kg AE.H
EMBEHRARICAVS ) o
8 PO RGLEEIR T Sub - - oo ;7”"
&
BOKENEMLEHEREY
9 EREXERIZETS Zvk 20.3RU10% MNEMLECEIZEY,. BB AFZFAG KaY
| (FH#5) (GREH) FENEML. EHRIEXARE (1978 £)
otz
—ge - S B2 488 Zvbk 20.3RU10% AEX R AG FAY
10 SRERCRETES | gmy | cRED (1978 £8)
LD LA R FLTERLTF o "
SENHREDTYMC _ LoussgET | k&R Eii;””‘” AEZRAG BAY
1 riEs@mgaemo | 20" | o skui0% | . BEBEEOMN, (1978 £5)
Hat (90 D) GE#E) EREASBOHENI
&0, 420~
IR AR 4,200 mgke{k = e CIVO-TND #3524
12 (80 @R U2 | g(0.03~39% | ERMEEL (1976 £F)
JREE)
20, 90~900 J——
1B SRR mg kg AE IS CIVO-TND #5> %4
13 (22ER9) 1 (0.03~3% &% 900 (1977 £8)
:EE\E). mg kg AE.H

96




R0, 150~

14 St AR (S Sy 1,500 mg. kg ETERENDEEIL CIVO-TND #5u4
) R UM SRR K (0.03~3%E | EHWHAEL (1976 £)
£H)
&R0, 255~
. - 2490 mg kg & . CIVO-TNO #3524
15 fEF R ER vk F(0.03~3% fEFRHELGL (1975 &)
JREE)
&R0, 150~
ATERERER (11X, - 1,500 mg ke {& o CIVO-TNO #3524
16 REAIES) I g(0.03~30 | FREENOREGL (1976 )
JREE)
s . @20, 100~900 e ~AEZRAG K1Y
17 1R ER Ay me ke hE EFmETL (1977 )
, -, 0.1.3% ¢ s CIVO-TNO A 54
18 EMEEIERER vk WLE [ExE (1974 45)
e Tavel
19 | EREAZENR I one | LoTOm | e KL TR
Ry (1976 £)
. - . V79 #HRE ARV Yy &
TERESK Y ~ .
20 | REEEDECEU | puweg | 101000 at Ioevh- USA
7RIS SRS & (1978 46)
& ©450~4,500
= mg kg AEZE o AFZLAG FAY
21 IMERER ik 24 BRARIRT tE (1977 %)
2EFOKRE
Fr4=— | & 9450~4,500 <
22 S kR XNLRS | mekek 5ER | Bt R B
- RE®RS
i) JKEFEEFT
laféz:g&étrt:‘fﬁf pHIIZBWTHEEBRERIGS German Cancer
23 at_;ggfmm - i) KBHERT | BEBADH, DTAG=R | ool S
= D RGHER Ovib¥nE R Eh - (1979 %)
iy =~avit
DE=E
10 mg ke A=E
(HE#RO., BEmE
24 IR, 5. Zvk AR . RIERE miEPEEE 48 B5E (5 AFZMAG RqY
et BR AR o) EEREO) (1975 %)
10 mg kg AE
(BEE#ZEA)
S g B B E 30 mg./Er(HEE : ANEXMAG K1Y
25 BN AR ER Er @) mArEHER #9 2.5 B (1976 )
Sk 10 mg. ke (AE
RENORMHBU LA 4% GUVPRUAR. | g SRUBABCREY | ~AFRRAG FAY
26 | ERHCOFEED J% REED) ) pmmsnamor (1975 )
RETEER EhifnsE 5mg kg {KE (T -

4, BERED)
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F30mg ER(B | ME. RERUERICREY ~AFRMAG FAY
27 iR ek E#E0) RS A AT (1976 %)
4 B HE S X tamg ke AE 51— 2B RE®ICImtiEE AEZRAG KAV
28 | ROBEHR 7% | wEe T (1975 %)
75 LB
y WFhoEAEKRICRLTY AFRNAG K1Y
By 488 —
29 MR~ ORE 55 LM MIC> 10 mg./ mL (1977 &)
]
YR
o | smss RA _ HROGERERIIROD | ~AFARAG KAV
o Sk nEm-of= (1974 &)
DYE
a1 SMZROSMHER Sk 215,000 mg. kg LD50 £ >15,000 AFZRAG FAY
(7 EFEE7SR) *®=E mg kg {AE (1977 %)
32 BEIREREERR FRXZ 0.2~20,000 ¢t g/ ~ AFZNAG K1Y
(7 EFER7IR) FIRE JL—k (1977 )
1B E B - L. .
EROERLLLHN FAS—LEOBROREE | ~FRFAC KAV
33 1&(-OL\T®1E%EK5§ - - i 7-\[1\ (1986 EE)
(7L BB TSR s
34 BREALER (b = 20~20,000 g/ - AEZRAG KAV
BEEE 7SR D E R FIRHA JL—k = (1979 %)
. +J5 0. 1~1,000 mg.” 48, 96 B AFZMAG FAY
£ 4R 2SR E
35 RIERBIEHR Ty L LC50>> 1,000 mg.~L (1979 %)
. . 0. 1~1,000 mg.” 48, 96 BEFE ANFZRMAG FAY
£ 4 R S E
36 e E,mﬁ?&ni‘:gﬁ "774 L L050>1,000 mg/L (1979 ﬂ_:)
EREEFEURVOE | Fy1=—— CERI b A
37 B ZINLAE | 2500~10,000 it x;:j:i'ﬂ’ 6SEA“
(FEIEFBETIROE | — V79 weg/ml = (1080 )
3 iR
AT VIZED 0. 433~4,426 mg
a8 KERRMEIRIRET L Sy ke KE ETUIUMNIHLTHEEER | ~NFRRAG RV
SyMHTRHE T 7 $2(0.03~ [FXH T (1980 4)
BRIV TF LAY L) 3%;EEH)
&0, 5,588 mg.”
BORE"REHE kg 0. 5,423 mg wmIEFAE .
s0 | (o9EM)(ruEE | vk | ke KESS | dssmmeske BB | o0 AC FTY
73K) (0. 50,000ppm ? 5423mg kg AEH
REH)
&0, 28~3,390
P - kg 20.29
BOREHRERR me mE e o
40 (90 E1R) (7 hBFR Sk Wg;ggg(gkfoo ' 139 me ke K% H /\jFﬁ;gGE;’U
T3K) N Q 148 mg kg AEH
~50,000 ppm
JREE)
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IR

1 EBEER 43 ) BRIGEEERZROS ~AEZFAG FAY
(7 EFEETIF) ELEVH high otz (1979 %)
vk
& 20.94~0.99 " S -
| EDERE oop | mestenE mm | EEEDESELEBTR | exiac kay
(FEMEFBETIR) #0. BEEHR 06 BRI 24N R ; Ut (1979 %)
M. RAEFED T L=
13C kU 14C 12
EMBERR BRKDESY I AXZFAG FAY
43 (7B SR) ek 4 50 e £k MmAREDFFEL 8.9 Frfd (1980 %)
gnxs
vk
e | REER LR | MEEOBSE | ELRGRBMES—EFD | AFEAG K1Y
(PENEFEET7SR) e UREZAKRSE XL ITFITIRTHI- (1981 )
(=
d0. 96~2,192
P ke thE -
EORERSHER o FENLE e
45 | (90 BB (FLhEREE vpx | POSTER | g ke BB A AT
73R) 72 (0. 1200~ ? 560mg ke AEH
30,000ppm EXIK)
EMENREAER &L 15mg. ke n - S
46 | (60 B (FEALT Svb | o mmmme | DO REEE | SRR
7 LhUY L) HERORS e -
N P3%;EE7 AR
PR ol L. | RS EERG | DNA LOBBEEROLN | FabrkE AR
e 7 10mg ke hEE | Bmoto (1982 4F)
LAYH L) o
®5
HIHR (2 HF—FS Sk
18 SHI5) GEEE | Qiomgske th | BF.E.BRUBRBICERE | ~¥IAG RV
(FHRILTF LAY RUSE | BEEREO) DIGHEENBD DI (1983 %F)
L) 1REN)
" 210,000ppm
- SAEFANE7EM
o | ERSEEESEM | .. | RERS®E | BERSRO7AMEIS | A¥RRAG K1V
IRYEIN Bagtksoomg | ~988%mHEHINT- (1983 £)
ke KEZEE
Enxs
5 SEA%IC. it D
o g s -, R106mg kg K | REAZS(1294g/mL) & AFZAG FAY
50 | ATBATHR 77F | maEen) £Y. SIS 56 BET (1983 )
AL
BMEOHERSR 7 oo ek R AG Ay
51 (TEEEEATIN-N-R LK vk LD50>5,000 mg. kg {AE
SEEFHIY L) £ 1,000, 5,000 mg (1984 %)
kg AE
2 PERIRAE R o
52 (PRPEFBETIN -N-R I Sk S LIN0MEKE || 5053150 mg ke KE NFARAG B4
SEEFRDL) K=E (1984 %)
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E4PZS

s ??ff?fé%w_N_m . 4% ) BROGERERERDHS | AFRFAG KAV
yﬁ&ﬂU"}A)\ EILEVL nigmofz (1984 )
vk
INZERER < n
54 (PENBERETIN -N-R Ik YR ;;5000 MeKE | oy A*igsg(;; i
S LIN
o | R | Uk | 9%ioomeke | mERE AFRFAG FAY
F_N_xi KOBEFMIL) RF4Ra *hE 21,000 mg ke AE.H (1985 £)
TEH DNA & RUHER 100~ Yo AF AT A
56 (FPERILIFLAYS vk 5000 4t &/l =4k # USA
L) AR Hg/m (1982 4F)
57 SMEMEAR 43 & 21,000, 5,000 LD50 &' % >5,000 AFZXRAG KAV
(7 EEER72R) mg kg AE mg. kg AE (1979 %)
BOREBHEEGHER @20, 100~ - o .
W|EME(X 100 mg kg 1K AFZNAG KAV
58 ;:Sﬁﬁ) (7 MEEER AX %500 mg. kg 1k BB UFeHEsnt (1980 %)
P &R0, 250~
59 Eﬂ%ﬁ?ﬁﬁﬁ;b 43 1,045 mg. kg fk 1,500 ppm B TIE THIAEE AFZLAG FAY
NCANAEEHIAL) (0.3,750~ Hdh (1986 4F)
1,500 ppm EEE)
BREARTESAR FRAZFT < e
60 (FERLTZLAYS | RHE 4_|~5’°°°“ &7V | e '\*ﬁgg/;c;;{ 4
L) NI
A0, 667 ~4467
p = ke AE =
BOREHRERR ne mE e .
61 enf) reimgrs- | vk | POV M g ieeng ke hmom | T EAC FTY
N-Z LAV BE MY L) (g 5 000 9 2020mg ke KE B
50,000ppm EEH)
SHERASHRER < w
62 (FRRLT7 LAY Sk AQ101.117g | FEEHILL '\*ﬁgggc;)"'r 7
LDESfEY). 250°C)
PR R 25 mg X 4 (&% S w
63 (FrALITZLAUS | ELEVR | )T FURPE LR DT ~F fjgg’;‘;;‘ 4
L) 50 mg GEiE) It
RLEURUBRHER « o
64 (FOMEFBRTN-N-AMA ek M ERE | g s it AFARAG EAY
SEEFNHL) E#EO) (1988 £E)
T # DNA BB o
65 (FEMEEBE TSN -N-R IV ,':E'"Hg“‘% 1~1000ug/ml | Btk "*(’_1‘582‘;)’“ 1Y
YERTMIDL) "
e 1 = ko Frf=—
’Ehﬁ%%_j’;i“ﬁﬁ XINLRS 500~ AFZRMAG KqY
66 (TEMEEER TSN -N-Z LK =4k
SRR by — V79 2,000 1 g/mL (1988 £)
il
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R — R ER

500 mg (7 \yFT

~NFRMAG FAY

67 gtz)ww.d:')rb DYE 2R FligEzL (1088 %)
BIRERERRR RXZFT «
68 | (FulEEBATIN-N-ALE | R AS000uE T | ey Qoo Bk
YEEFMYL) NI
AR FA IR — R .
69 B (FRRILT7 LAY b 100mg BEQRIMRES TS ":\"358’;(;)“ 4
NN
20 SHASHRER(TE +J5 0. 1,000~10,000 48. 96 B AFZXRAG FAY
RIWT7LA L) Tayia mg./L LC50 2,500 mg. L (1988 %)
. . FrA=—
SEEAEEHR . e
71 (PEMEFBRTSEN-ANE | SOVARS | 2002000 Btk ~AFRFAG KAV
SEEFMHL) — V79 Meg/mL (1989 )
#mRa
BRORERSRR THRMNBERSIN=ZELSC <
72 (30 BIRE) (7 & EFEETS $aL ;;"000 MEKE |3 mtrERIZEO SN "*(;1‘;8;‘(;; 1
F-N-ZIVKVEE T L) of=
Y ENRESER (7L MEE SL10me ke S T N
73 BTN -N-RI AT M) Sk HE(EEROR g;fzf;&fﬂﬂ?'ﬁg* "*(7]‘;8’7“;; 1
L) U EEHRM) " T
FrA=—
24 ZEAREEHER XINLRS 101~1,011 - ANFRRAG KAV
(7 EFEE7IR) — V79 1 g/mL = (1989 %)
fmRa
TEH] DNA S RERER ErEE AEXZRAG KAV
75 (7R EEETSR) e 1~1,000  g/mL [ExE (1989 &)
FrA=—
76 B FRALTERR RINLARS 100~1,011 - AFZFAG FAY
(7 EEER72R) — V79 #g/mL = (1989 4E)
#mAa
BOREERGHR 20,100~ . _.
77 (13 3BRS) (7 LhBEBATS $L 1,000 mg ke 1k ;goﬁmffkga; P C'(T1 gsf,’éx
F-N-ZIVKVEE T L) 2
78 fETF R ER R 20, 100~1,000 WFhoRGEHICHLESR RCC RAX
(7 EFER7IR) mg kg {AE HXEBHENIE M oIz (1989 4F)
INZERBR & £500~5,000 AFZNAG KAV
79 (FEREEETER) YA | ke hE Rt (1989 4F)
B RE - KB ER " PR
80 (PEMEERRTSH-N-RLK £k o0 me(EEE | mmizmns ot ~F A
VEETMIL)
HNESE AR (PR $20. 10,000 WIFhokEHLERSH HAZLETON
81 HER) (TEMEFEETIM - vk 30 000~PPI’VI :E:EE L, EEME(T 10,000 Laboratories KA/
N-RLiKUERTH L) ' e PPM (1990 £F)
2R A FEEH ER & 20. 2,000~ o an .y HAZLETON
82 (TEMEEERTIN -N-Z)bik Zvbk 20,000PPM ?;ngﬁfﬁff@ﬁﬁ Laboratories KAV
YEEFMIY L) REE e SHI= (1990 4)
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ROREREHR

R0, 4~100 mENE AFZNAG KAV
N 2| ke hE 319 20mg ke BB (1990 %)
00 uM, 05
84 FIRIRER LR TR StEREE I UM 16 M. 50 | FRERBALETEEROMBESE AFRFAG FAY
) PSR M. 160 M. NEHS NI (1992 4)
50.0u M,
0 ppm. 90 ppm
(ClE3stt) Al
ZybERAL- 14 BRE —. H) . 100 ppm, 3,000pp. 10,000ppm FIZERE ~
85 R 47 BLER AR T 00 pem. 1000 | OEREEX 7’(‘ 1"9;’2“3'3‘
ppm, 3,000 ppm.
10,000 ppm
o RAEHBIHETS i | o PPTZ0 | pmisER. SMRUES | AFRRAG KAV
REH AR gzm 50000 por | TP OIRELBAE (1996 )
A22a)oD5ihE e . I7R—ILY
a7 MBI 5 % 5 Er ;gg ml_gﬂ/zCK/ ;t;\llj):t MmAEEEKE XLt
EHENORE m Pr= (1993 £F) Vol.4
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REBE O

% ¥ 7R/ANUT—L Advantame
{24 : Methyl M[3—-(3-Hydroxy—4-methoxyphenyl)propyl]-L— & —aspartyl-L—phenylalaninate
monohydrate [714229-20-6]

SFK: CuHyuN,07-H,0
SFE: 47652
EEs:

g E: BRAMYLATEETIE.UTODERY,
AGEEKYBELI-EDIE, 7R/ T—L (CyHoN,07 = 458.50) 97.0~102.0%% =L,

% R FREF. B~FEAROVERTHS.

B & Bk

EREE: (BRBARICE OEREEFRESNTLVEL)

EERE: 201446 A 18 H
BRAMYIZIEESNT=

YR HHBI CHREHER !
MEM-Z2——F U FEREE#RE] (Food Standard Australia New Zealand: FSANZ)

FANZAS & 2011 £, PRNAUT—LAIZDWT, DY X EBERAESEORBAEICE DF NOAEL

% 500 mg/kg {AE/H EEHMEIL . K2 %%2L 100 TRRLT ADI % 5 mg/kg AE/BEFEL, A—Xb
SUT7ERIZEITHHEEIERED 90 /N\—E21)LEMNID ADI O %LU TEENIEMND ., K
B OERIEREG O ERERLT=,
(2) JECFA
JECFA % 77 ER& (2013) [CEL TR LM @ATHN ., BTE DV FHEBROBEEZ L LI,
T RIS T—L0) ADI A 0~5 mg/kg RE/B ERTFESN Tz, Fiz JECFA (X, PR T—LDE
EOFEAICHET I I TI=VDERII TS U REEDBEETHETIEHELD T,
CO ADI [ETxZ )L bV REREFEICDEREN S EELT-,
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RLEMEICRIMNAOME:
AMYEFHEET 7N T—L1(2013 £ 7 ARRRERER) LY. ZEMICRLIELHREIFLT
DEBY,

(1) {RRENRE
TRNT—LIE, EIZ ANS9801-acid' DIKEETIRMRNIZIRURS N B AN, —BBIEKRELADIKET
LIRS Hh . M3 H T ANS9801-acid IZE#HSNDHEEZLNT=,
REERA (BT, 6 )12 "C-Fr N\ T—LZHEREEOENR(0.25 mg/kg RE) SEHHBRVERR
A (BB B 8 ) IIRH T RN T—LZEEREOEER(0.10, 0.25 R 0.50 mg/kg {AE) S
HHRBOEREIN TS, “C-TRNUT—LZAN-HROBR ., BMEPRSNERE RS
1.25 BB % I/ R &Y . Cmax [E 30.1£3.2 ng equivalents/g THoT=ESIN TLVS, ANS9801-acid
O MIFFEREE., %5 1.75 BEZRICRKRELY Cmax (&, 22.7+5.1 ng/mL THoFzLSN TS,
e 3R ST RE R T ANS9801-acid D Ti2l&. ZHZh 39 BEIR U 5.7 B THof=LEn TLY
%, MR RETRED KEB 5 (L. ANS9801-acid THHLN Tz, BT H RS RED KE 72 (X
ANS9801-acid TEOHLN TN =EENTULVS, HRIMIFHSTRED AUC IZxd % ANS9801-acid (D
AUC DEIEIE 82.1~89.2%TH o1z, IFZEHMT RN\ T—LERAWHBROFER. 7R\ T—LIF.
0.25, 0.50 mg/kg REXHE LGS IC—HFMICIREINT=OAHTHY. 0.1 mg/kg REDHAETIE
TRTOBEIZBLWTEETRRBETH 1=, ANS9801-acid D Cmax KU AUC IZDWL\TIF, &5
EICIFIZLEFIL-ENNRDHONT-,
Wistar S (SR BFHERS 1 T, MEEIREM RO IEFIREY) IZ “C TREBLI=T R/ T—
Ls(5 mg/kg RE)ZEEIREL. £F5F— 04T 37— AV THRORFEETITIHBRNER
Sht=, HBROBR. BT RVELX/NNI—VITOVWT BERUVEFIRXIEIEFIRICK D E T
RHONT | MATRED BB XILIRIRANDBITIEEDONGENofz, MEHEL NILIZDNT, 5%
ERETRAREGYLUBARREEONEOONT, #E 025~2 BREIERTIEE. HILE. .
B R VBEROBSTREL AL EL ZOMOMBB TITELRILTHY ., 5 6 RU 12 BEET
(XISt RE (X BRI B ICRRELTRDONEIN TS, FEDHRBADBEEEDERTEDHS
nigh-ot=,
TRNDT—LEFEELTHRIRATILEEIZKY AR/ —)LE ANS9801-acid [CHREBIESH ., Ff=-
ANS9801-acid [FZD—EBMBRTFR DMK A EEX(E C-N FEEDYIEIZKY HF-12X(F HU-1°(
RBEINDEHEEINIZEL TS, FAXTIEMBFHICHWOVTREMEL T ANS9I801-acid D
RIS ARNEET HIELERINIZELTLNS,
BERA (BH)IZHIT51% 5% 168 FFEFETORPHMFSBKETEEEL T, 6.223.11%, SA

1 ANS9801-acid ; N-[3-(3-Hydroxy-4-methoxyphenyl)propyl]-L- a -aspartyl-L-phenylalanine
T KAV T — L0 EERY)

2 HF-1; N-[3-(3-Hydroxy-4-methoxyphenyl)propyl]-L-aspartate

3 HU-1; 3-(3-Hydroxy-4-methoxyphenyl)-1-propylamine
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R ER (L 89.48+2.03%THof=LEIN TV, B E5E 120 FHEETICTT RTOHEEBRBEIZH T
BELEIFFLEN I,

TENRUT—LE L-72ZATIZUEEMTHEN . TR T—LZERL-I5E . ANS9801-
acid NELGRBMELTROEFERICHEMEINEZEDS ARIZEVWTITIZIIL TSV BT
BRIFFEFEIELS, PRNAUTF—LERIZE S TITIZIILTZSZVERENEMT I EITEDIRY
[FE|IFTEEHEIN TS,

(2)&M%
7 AtEt
FYMIT RN T—L(5,000 mg/kg (AE) ZHEE#RHEORE T HHARICENT, HBREARHIC
RTFEBOHoNT | EELG—RKRBOEILLEARINGI Sz, TR T—LD LDslE 5000
mg/kg AEZHEZ5EL TS,

1 REHEGEE
Wistar S (6 SBHh, MR R 20 XIE 25 L) 27K/ >F—140(0, 1,500, 5,000, 15,000 K U* 50,000
ppm: I 0, 118,415,1,231 RU 4,227 mg/kg KE/H. I 0,146, 481,1,487 KU 5,109 mg/kg
RKE/H)% 13 EREERR S L. ZD%. EIEE (0. 15,000 KU 50,000p0pm RS EHDEESIL) IZH
WT 4 BEROEEERBIEEIN TS, TOHER. WThOBRSHICLERYMEDORS(IZH
ELLETHUIC—RRE, AERVEEEDOELIROHoNGEM o=, MEFHIRE., REZ
MRE . MRS HTE. MRELCENRE. REE. RESHTHE. FEEE. JIRRVREHR
BEMBRECAV T HRYEDORSICREL-EZEEIROHL NG o,
E—J LK (23~26 BEG. BEFMLHER 4 X 6 IL)IZF7R/\>F7—L(0, 5,000, 15000 KT 50,000
ppm: FIREE i 0, 205, 667 KU 2,230 mg/kg AAE/H. I 0, 229, 703 R U 2416 mg/kg A E
/B)% 13 ERIEEERSL., E1EE (0 KU 50,000ppm X 5FDEE 2 L) [ZDUL\T, 4 BREIDEITE
MRBLNEREIN TS, TORE. WThOBRSHICLERMEDOERGICEELETIERDS
N —MKE. AE, MRFHRE. SR, 22, BRERFEMNEE. DERBIERUVMRELSE
MREICBVTHERYE DR EICEELEZEXBEDonh o1,
E—S LK (22~26 815, LB 4 X6 IT) [CF R/ F—L1(0, 2,000, 10,000 K U 50,000 ppm:
T 0. 83, 421 KX 2,058 mg/kg {AE/B. it 0., 82, 406 B\ 2139 mg/kg AE/H)%F 2 ;BREEE %
5L, [E{8E2 (0 XU 50,000 ppm X5 EDEEE 2 [L)IZDOULVT, 6 BB D EIEMHRBENERINT
W5, ZORER. FTHEVIT—AKRE. AERVEEE . MY BRZFHRE. IRFHRE.
MARECFENZRE. RRE.BREEEAE. JIRRVREHABFNREICEVL T, HRYMED
BEICEEL-EZEETEROLNEI ST,

v RKHAME

« ICRYR (6B, MR EE 64 IT) 27 R/\>T—14 (0, 2,000, 10,000 K U 50,000 ppm: & 0, 223,
1,057 R U 5,693 mg/kg {KE/H. It 0. 272, 481, 1,343 KU 7,351 meg/kg 1A E/H)% 104 JEREEEH
BETLENAMHBREERL TS, ZDRER. TRV T—LOESAKEFEDoNGEA ST,

- BEYIORE 4 BRGNS TR/ T—LIZIFELE (0. 2,000, 10,000 KX U 50,000 ppm) St 7= 438
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B Wistar T ifEEEE 20 XIE 30 L)IZF7R/\>F7—L4(0. 2,000, 10,000 KT 50,000 ppm:
B 0,117,592 B 3,199 mg/kg {KE/H . It 0. 146, 740 KU 4,009 mg/kg {AE/H)% 52 HEfH
JEEE#% 5L, 0, 10,000, 50,000 ppm X EEDEEE 10 LIZDUWNVT, 6 BRI D EIE 4 AEREITSHERMN
ERIN TS, FORE., FRNUT—LDENAKIEEBH NG S=ELTINVS,

T LERLESH

- SD 5w (6 BHh. FOMEmMEREE 30 IT) (CFR/\>F—L (0, 2,000, 10,000 K T* 50,000 ppm. % O,
164, 833 B\ 4,410 mg/kg {KE/B. It 0, 204, 1,036 R U\ 5,439 mg/kg (AE/B) %3 E2RT 10 5B
RBEEIR L. JFon-RE (FLEREE 2500) (CHL FO LRIFRDIRE (I TO, 184, 907 K11 4,776
meg/keg AE/B . MT 0, 229, 1,140 BT 5,920 mg/kg {AE/H)E X EAT 10 BRITLY. B (F2)
ERAHAKBRBRIERIN TS, TOHER. R (FORUF) DL, —fIRE. (KE.
EEEE. AR, XERE. 6. FIRAM. HER JRFR. FEEE. A TRERVRE
HBZHEREORR. HRMEDOREIZLLSEZEEIRHoNGAI o=, REW(FI RUF2)IZHL
T.HERHY. £FE, EH, SARM-BENRET. SRR R EEEICHERMEDOKREICEE
THEIEROH NG oT,

+ SD Sybk(10~11E#h, MREE 22 L) [CF7R/\>T—L4(0, 5,000, 15,000 KU 50,000 ppm: 0, 465,
1,418 RU 4,828 mg/kg AE/H) 1Tk 0~20 BE TREEEHR S L. 1EiR 20 BICHF EVIBZEITOHER
MNEBIN TS, B, —AKEBOEIERH NG oF=hS KEIZDLVT, 50,000 ppm &5
BTHEMIMEAZEDH SN, ELFRIZDUNVT, 50,000 ppm HE B TR SO . 111k 3 AL
DEMABEHONI-EENTNS, IFIRFEEE. REEE. FIE, BRY. RINEH., £FKR
W.ERIERECE, M. BEAE. RBEE. REONK-NiE-BREZITOVT, HERYE
DEEIZEET HEEFFEDoNGEA, ST,

- Za—T—3SUFBBIYF(19~25:B%s. #REFE240T) [TF R/ N\ T—L(0, 500, 1,000 & 1f 2,000
mg/kg AE/B)Z TR 6~28 BETHRAIFOXRSL. 1Tk 29 BICHEURRZIT>HBRLIERSN
TS, TDHER. 2,000 mg/ke (AE/BIR 5T, RERINEBOERGIEMAROHONT-, BIR
W.AETRER ERAEETE, (HH, RRAE. BRBREE. REONK-NE- BERZEZRIZDOLD
T. ERMBE DR SICEEL-EILFEDLNG ST,

T Einstk

« TRV TF—LALIZDWNT, #E (TA98, TA100, TA1535 KU TA1537 HiTkIZ WP2uvrA/pKM 101) %
RAWEREAETERRBRIIEE. T ORZAV /IR IEIEME. BEME (L5178Y)EALV:
IR T7+—< TK RER L2 TH T,

- PRNOT—LBEWIZONT, FYb A XRVEFD E KB TH S ANS9801-acid R U= B
MTHS HU-1 OFEEFEICOVT, MBARIRHINAZERVITT RN T—LDORELELN
B RIZIFEAEROOLNLENIENDS, PRNAVT— LD IF-EEET A LS/MERER TR
FlShTWWSEEZOND, FDOMD S ERIZ DT, #E (A8, TA100, TA1535 KU TA1537
NI WP2uvrA) Z RALV-1E IR EAE R HER, IBEME(L5178Y) ALYV R T+—7 TK
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RERANEmSNTEY. B-ANS9I8014, B -ANS9801-acid®, HF-1 BT HU-1 [Z DWVTIXEHMT
#Ho1=. ANS9801-imide®[Z DN TIEZE M (L5178Y) ZALV=Y IR T+—< TK REROFHER(IL
B THo=M . (FolEZAVW/MIGEBR OB RILE M THo>-Cen s, ERICE>THERRRE
LEHERBREEHONELEHIET SN T,

7 ErEIR
BEERA (BEEBEM 8 ) ICFF/NUT—LA(0.1,025 RU 05 mg/kg RE/B)ZHEERSES
ABONEEINTNS, ZORR. HRYE DR SICEAELLEREROLNGEN ST,
BEFAN (BEBEXZ6H)ITTSERIIETRNLT—L 10mg @FATILE 1 B 3[E (30 mg/
H.0375~0.5 mg/kg AE/H)4 BRERSELHBNERIN TS, TOHER. H5EHD 2 4
TEELGRENROLN. ZOSB1HIIIOVWTHBRYMEDIRELOBENTE TEHLEFIBT
SNtz TOMEBRME DTS ICEAELI-ELITRDONEI, ST,
AR UK FERERFEE (FEBELE 8 DICTSEARRIETRN T—L 10 mg EFHT
+J)LE 1 B 3[E(30 mg/H. 0.375~0.5 mg/kg KRE/A) 12 BIERSEHHBRNERIN TV,
ZTOFER. 14 HIOBETESR 19 DFEFEEMNETIN. 20535 1 HIICEOONTHIEFE.
BARE. HERICOVWTHBRMED RS LOBEENEETETLRVLHIEN A, 5L TR A
FTICEBEL, TOMIESICEELI-ERIZRDH NG o1,

EIEHEET:
"EEFBETE. BEE. BRANMYEEVI—Y YN RyybARICKHIEREHTAEE
EHLTUWS, PRNAUTF—LIZDOVWTIEUTOHREADARIN TS,

<BAQOmUE)1T AdT=YDHEER= &%t ADI Lt (ADI (& 5 mg/H /kg (AE) >
2019 FE EEM—H#ftTEEIRE 0mg/A/B. xf ADI Lt 0%

SEEH
BRBARETRAIBM2F7 A 3EELEERE 23 5)
TB&. FNMFOREELEI (B34 F12 A 28 BEEEETRE 370 %)
AR ET 7NV T—LIQ03FETARRREEREAR
Evaluation of certain food additives and contaminants
(WHO Technical Report Series 983, 2013)
2= bRy ARICELEHRBAIRSANYO—BEREORE I(BEEFBE VLT
HAL)

4 B -ANS9801; N-[3-(3-Hydroxy-4-methoxyphenyl)propyl]-L- B -aspartyl-L-phenylalanine methylester
5 B-ANS9801-acid; V-[3-(3-Hydroxy-4-methoxyphenyl) propyl]-L- B -aspartyl-L-phenylalanine
6 ANS9801-imide; NV-[3-(3-Hydroxy-4-methoxyphenyl)propyl]-L-aspartimide-L-phenylalanine methylester
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mEBE @

& W ZEFE benzoic acid

{24 : Benzenecarboxylic acid [65-85-0]
9F3K: C/H¢0,

PFE: 12212

miE=:

T B BERANMYLAEETE. LTOEREY,
AGRZEFIBELIZDDIEE, REEFE (C/H02)99.5% L EZE T,
K BRAMMATEETIE. UTOERY,
AalE, BEOPERIIHKOBERTHY . BERENRIEHOT DNV ITILTERRLNH S,
FELPOICKEREZBLARETH DS, BIFHICHBTOIL BRHOANIDUITHT AIC
BT 5. KICIEBIFIKOD IR T NITE T, T2/ —IILZ DD B BEFICILBEITOT,
ML FRFE:
BARE: 0.36 g/100mL(JK 25°C) . 56.5 g/100mL(T4/—)L 25°C) . 44.0 g/100mL (7> 25°C)
BE 121~123°C

]
gy B0

|

& ¥ ZREFEEFHNI)DL sodium benzoate
{L%4: Sodium Benzoate [532-32-1]
ﬁ?:_l'-t C7HsNaO,

SFE: 14410
BEEK:
o] O Na'

g B BRANMYLAEETIE. UTOESY,
ARFEHIEL-BDIE. ZREEFEEF M) L (CHsNa0,) 99.0% L EE ST,
R ARE BEOEZEOMERIIIRTHY. IZELHIEN, ZRHPTRETHD,
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MELFHIEE:

R

AN 1gld/K 1.8 mL, TH/—)L 75 mL IZ{BIT5,

pH: AREDKBFRIE. UFIRETET7ILAIMEETT pHHI8),

B &:

REH

EREE: (REFER)

tRTEARRIE:

ZEERE. FYET7. =AY BEEHK. DOVTRULLSMUSN OB RIZERAL
TIEESRLY,

ZEEBOFEREX. REEFBLLT, FYET7IZHOTIEED kg IZDE 25gU T, ¥—
HIDNZHHTIEZFD kg (2DF 1.0g(VILEVEE, VILEVEEN D L VILE VEEDILY
VLR FINEOVWT N EECHENEHATIEEICT. TERFHELTOFERERY
VILEVEEELTOFEREDEETEN 1.0g) LT EREFK. 2OV TRULLIBIZH>
TIEZ D 1kg [2DF 0.60gA T THIFAIEAESEELY,

(

ZREETN)IL)
Z8

BEBERSTMNVLF. EFOHECHAWSIRER—AMREEEZTYEL, XIEFEILLT
R—=ZAMRELIZEDZEWNS, UTIOBRIZBVLWTRIL, ) RURT (GBERETEEL . UT
ZHOBIZBVTRIL, ). FvE7. L&, Ay T | FREFKELICT—H) D LSND
BRIZEALTIEESALY,

ZEREBTMNILOEAZIL. REFBELT. FYETITHOTEZD kg ITDE 25¢
UT.EFOHEICAVWDIRER—IIMRURTHUICIT—AHIUIZH>TIEZD kg 2
DF 1.0g(X—AYUIZHLTIE VILEVEE, VILVEVEEA) D LRIEVILEVEEAILL
LEHRATHEEICIE. REBFBELTOERERVVILEVERELTOFEREDEIHE
A 10g) LT, LESHE, Ay T RERSEFKIZHOTIEZD 1kg [ITDEF 0.60gLL T T
TITNIEESEL,

1948 £ 7 A 15 H

ZEER. REFRY IV BHAMYIIEE SN (BREEEEITHRED
1959 £ 12 § 28 B

REBBR/—FODEMMNLEFR TN DLICEEIN - (BRAEEXETRED
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JRFEHE TOREHER:

(1)EFSA
EFSA (X. REEFM. REFH TN VL. REFBN) VL. RURBEBHRAILS I LIZDNT
O BiHMEFERZ 2013 FEITRARL. ChoD S )L—T ADI #(REEFEELT)S me/ke AE/BE
Ltz £ REFBRRUREICKYRKM TEIN-HZAENITERT 2N ERV/NED
BEBWERMSFTIFICENTY IL—T ADl 2B HEFEMDT1-, (EFSA BEFEiLR—k
2016)

(2) JECFA
JECFA Tl REBER. REREBEBMIE (DI L AV I L FRIIL) RUXTILTER, Bk
ROV AVDLTFIILIA—LRUREFBAUDILOY IL—T ADI(REFE#HELT)0~5mg/kg
AE/B & 1996 FIZFFEL 7=, (JECFA 1996)
JECFA [ 2021 (2 ADI FREDMRIFERAT AR ERMBREMEFBILT 5710 Zu et Al DR EIZ
EOF  EVBEOEMEZITOVTHREDRE 4 ITRDYFRE 2 Z@RAL-, SVhO#HT-4
— R ETES 4 EHER () THESZRS = NOAEL1,000 mg/kg AE /day [ZXL T, A THEEM
%% S0(FEREMBRELES 2 x EHENFEE 25 x EARMZES 10)Z@AL. JECFA XV )L
—7 ADI % 0~20mg/kg AELERFET HELELIT. LIFTDY )L—T ADI THSD 0-5 mg/kg AEH
BEIL:-. RESNTTIL—TADIL. REFH. REBRIE DL IL A)IL FRIIL),
RUZXFZILTER, BEBERU DI  RUDILT A= REFBAUUIL(REBEEFEBUELLT
xR ISEASINSELT=, (JECFA 2022, Zu et al. 2017)
F1-. JECFA &, FHELTHEATHEE. REDERZEICARVLTEREHDBEIITHENELTNS,
(JECFA 2002)

RLEMEICRIMAOME:

(1) {ARENRE
ZEREBOHEILENDDRINULEOHN T, TOREMIERFICHM SN, ARNICEET HER
FRoNGL, (REEMERE, Lang H et al 1969)
Eb. SR DYFTREHELLTHTI I UaEEZIT, BREEELTRPICHE SN, F-A4XT
FEELTRUVAIWYILIAZFORTRPICHMINS, EMNIREFTHRELVERELIZLEL
FELTERBELTHMINID, FEDKEEREFEMTHEAY AT IILIO=FOHE
HEMT 5, REEBIOERBADREBIEE., REENEALDLBEHSN. S HEO
BIREBFEELTOTIND (AEEMRHE, Levy G et al 1979)
MERHHMELT, 2-3- RV 4-EFOFILRRFBATVMNRUTEILEYROMAKD AELTRIZ
RHEIN TS, (AEEMRZE Acheson et al 1962)
FEADRDERBEEMET 1 BY=Y 1~25 ¢ T, CIIFLEREBBED 07~1.7 g [THHL,
F-. RERTHRERROFREBEAHME 1 2E 17Tmg(1 BT 240) ITETHENBESNT
W5, (NTEERERE, Scachter D 1957)
AFARLGEBMRUPERD ADME T—400 REFH. GBoWRICEDOF M) I LERUAI D L
BN BORER, FELTELEEDRMBS TRREICRNSN . REFRET TV UAE6%
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T THRREZERRL. BREIRAICH#ENEELTINS, (EFSA BFHELAR—~ 2016)

Zu et all . IPCS Guidance document for use of data in dose/concentration—response assessment
[CEDE, SUMErOEDNBREICET 5T — 0ot EMEE R DAREFRK(CSAR) ELT 2 &
BHL.ERZEBICERSNIEYERY T O7I5—% 4 BHD 2 HICHIBTHIELEIREL
Tzo SHIZEY | EEROTHEERMEFRBIIBEED 100(F4hDH 4% 25x10) TIEEL, 50(FTHhb
2X25x10) &Etf=, (JECFA2022, Zu et al. 2017)

(2)&M%
7 SEt

ZREBIREICKEVHIRAMEROKREHER T, LDsolX. 1,940 mg/kg AEXIE 2,263 mg/ke
AKETH-o=, TVEEHROTREHERTIE, LDsold. 3040 mg/kg AETH >z, (REEMEHE,
Abe S et al. 1984, McCormick GC et a/. 1974, Wibbertman et a/ 2000)
ZRBBESMN)VLEEICLSTVNRMREOR5HBRTIE., LDsolE. 2,100~3,450 mg/kg AEX
(X 4070 mg/kg RE TH o1z, (DTEEMEIE, Deuel Jr. HL et al 1964, Smyth Jr. HF et al. 1948)
ZEEBREICKETIREMROKEHERTIL, LDs &, 1200 mg/kg AEX (L 2000 mg/kg
{KETdHo1=, (JECFA 2002)
ZRERXILREFTHTNIVLDTYN, 9HF AXTOH LDsld. 2,000~2,700 mg/kg KED
#iFHTHSHE JECFA [ERLT=, (EFSA BEFfiL R—b 2016)
ZERBBRBEEICLIMETIAADRFZEORSHEBROER. LD &, 2,250(1,875~ 2,700)
mg/kg AETH-ofz, £z, REFHIREIZKSTILE/SYrERV AR OKRERE T,
LDso (&, BET 2,742 mg/kg AE ., MET 2,565 mg/kg AETHo71=, (EFSA BEFFfiLR—k 2016,
Bio—Research Lab. 1979)

1 REHEGEE
SYMIREEEL (2250 mg/kg {AE) % 1~5 HFH. 825 mg/kg AE% 7~35 A, REEIRGL1=&
CAREEBME DD HLNT=, T, TYMIKEEER (65 324, 647 mg/kg AE)% 28 HFEEEE
BEL-ECH 324 mg/kg RELULTEMHEMEEDETAAONT, (AEERHRE,
Wibbertman et a/ 2000)
FYMIREBE (750 mg/kg AE)Z 18 NARMBEERGL-ER. AEENERVEEED
B RTEEREMAHONTz, Tz, TYMIREEFER (250, 500 mg/kg AE)%Z 2 HRLEFEREE
BELBER. AE-REEECEE TG, ol (AEEMEIE, Wibbertman et a/ 2000)
SyYMIRBEBEFTRIIL, 2, 4, 8%(640, 1,320, 2,620, 6,290 mg/kg 1A E) D FAE T 90 BREEEE
BELFER. 4% 8% TH 60%H . £FFICHSOTHATE - BIEOEMEENEILRWREN
Hontz, (NEEFEHE, Deuel Jr. HL et al 1954)
SyMZRBEBT )L 181,209, 2.40% (1,358, 1,568, 1,800 mg/kg {AE) DFAET 10 BRE;ELE
BELI#ER. 2.09%(1,568 mg/kg 1AE) U LTIET7 LTI, 2.40%(1,800 mg/kg {AE) T
8BRS -FET . REEMAING . FFiE- B0 ES0EM, FFHEEOEX-FEFIRIED
Ronf-, (®EEMRFHRE, Fujitani T 1993)
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SyMZRBEE®EFF)YL 05 1,2, 4, 8%(375, 750, 1,500, 3,000, 6,000 mg/kg {AE) DAET 42 B
FUEEEIR 5 LI=#E R, 05%(375 mg/kg 1AE) TBEUR . 4% (3,000 mg/kg AE) LI ET, BT,
fafR - IREE =D Aotz (R EEZEMEERE, Sodemoto Y et al 1980 )

IYRICRBEEEEF )L 2.08, 2.5 3.0%(3,000, 3,750, 4,000 mg/kg (AE) DAET 10 HEEEH
BELI-#E8R. 3.0%(4,000 mg/kg (A E) CREE-BHRIG-ET. MFILATA—IIL-YUIEE
i, RO EERVHEXEEDEM., FHAOEX-ZaL-RENADNT -, EELIE
ZERBFBSTMN)ILOFEEETRETHEL TSN EFSA /ARILIE. ShOoDFERIE, —f&IC
ENCEETIEEMEREEZEAONTVEL, FIZER LA T —LIBEDOEMERLTLS
AEEEbH B EE R =, EL TS (EFSA BEHEiL /R—b 2016, Fujitani T 1993)

HEME Wistar 7ILE /S9N RBEE TR L (0, 30, 60 BT 120 mg/kg 1AE) % 48 B &I
14 BEBEORSLE-ERTE. 2 TOXREFTE TN VLHAELAN)L (30,60 RU 120 mg/ke
KE)TNEJOEVDOFE (b < 005) M DAEKRFHNLZETHNRONT-, EFLE. RIEAED
30 mg/kg REHZRSHTIEIEERELEZEIIHEING N >=1D D, 60 B 120 mg/kg AEHR 5
THILEREABDOLIZCEEREL TS (T—RRMBAL) MBFFDOFR) DL AU L, B
Y. ERBATORUVBIVINVBELRNIEBIE SN, MBIV /RVEREICHTHHEIERD
bMWD FRIDLARVA) D LOMEBL ALK, 2 BT EIZ 60 BV 120 mg/kg AEH
BEIN-HBE5HETHBREBIChI->TEMARDONZEMESN TS, MEHDIELEHX
FERBATDOLANIVICERITRONGEMN oIz, (EFSA BEEfiL7/R—K, Ibekwe SE et a/ 2007)
EESTvh (28 [T, FRZURALEEF 62~70 g, AR URMIIFESN TG (C 59K EFET )
) LEELER (6,000 mg/kg AE/HICHY) % 3 BAMZEELHRTIE, 19 LAY 2 ARLIAIC
L. ZYIESEBICRTEL BEHEXFEITHDL. FEAEDBMNEED THERIEL
. BIRTRONEZERF. BEOEORUED M THoIz. RRDEEESEZ SNIFAS YL
5 L& 5 BRURNICECL. EEOKRERINR SNz, (EFSA BFFffiLR—F 2016,
Kieckebusch W et a/1960)

Sherman b (i 5 PT, i 5 L) [CREEFHFR) L (16~1,090 me/kg AE/H) % 30 HEHR S
LIz TIE. AE. B RITETERICEE (TG BROMBEBENELEL, o1z, (EFSA
BEHEL R—b 2016, Smyth HF et a/ 1948)

Sherman v (i 3 P, itf 3 L) IZREFERT ML (0, 2, 5%, AFRIRFRFDAE 40~50 ¢ D
ZwhTO0,2,000 KU 6,000 mg/kg (AE/HAEE) % 28 ARMIREEIR 5 LI-EABRICH VT, 6,000 mg/keg
RE/BREHOETOEYIE. BECREM, REE. RVEEZRLE-ZR. RYO 2 ERE
LIRIZFETE LT, 2,000 mg/kg (A E/ B SHOHESYNIBRELGARERLERL. COBRSED
HERUVEEEMOELES (IR ELLE L THALTUV -, (EFSA BEHEIL /R—F, Fanelli GM et
al 1963)

HEMZ Y (4~5 B, KE 45~60g, 4~19 L/3) IZR BB T )L (0, 15,20, 25, 3, 3.25,
XI& 3.75%& 8 (0. 1,800, 2,400, 3,000, 3,600, 3,900, KU 4,500 mg/kg {AE/HIZHZ))% 40
AREEEEHRGL-HRICEV T, AR P DOREREFTET NI LLAILA 3,600 meg/ke (AE/BZER
ADEEFED 50%RmERY . EFELEBMIEERICRETEGD ofz, JULUERMTBE.
SHMREIMFIESNT-, BIL. HFES KA. REBR(TEE, RUEEDORRKERERL-E.,
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BRTLT-, BHEESESYN(10~15 L/3) 2. REFBEF )V L(0,15,20,25, X(F 3%E L
fIlBREE (0. 1,800, 2,400, 3,000, KX U 3,600 mg/kg fAE/BIZHE . F-FEYO—BH-YIEEEE
—EEL 10 BEICHE) 2R 5 L-RERTIL. 3,600 mg/keg AE/BEOBYITTHBELLERLT
AREEMOBLERL. RCREREFH TNV LBRENECEHREFLYEET N>z, J)
DUERMT B AEEMOR D IEEFRSN Tz, (EFSA BFEffiL 7R—b 2016, Griffith WH, 1929)

v EinE

i3

- REBFMEZAVEGCEEICHTOARBRIIUTOERY,

A\

A\

Y

- BA

Y

A\

FXIFIRAE(TA97a, TA102) ZALV-RIRERKER(E, =SImix TRETH 1=, (REE
fZERE Fujita et a/ 1986)

2 AZFITAE (TA92, TA94, TA98, TA100, TA1535 TA1537) R UL-EREERAERIL.
+S9mix TIEM (REMAE 10.0 mg/plate) THoT=, (AFEERFERE, Ishidate et al 1981)
R AXIFIRHE (TA98, TA100, TA1535, TA1537 R TA1538)ZALV-EREERR (&5
FAZ 1000 u g/plate. =SImix) [ZHWLT, WTFNDEEREHT TH, ERIO=_—HOHEM
(FERINGM o1z, (EFSA BEEfiL 7R—hk 2016, EG&G Mason Research Institute 1979)
HEEME(CHL ZAWV- 2B AEERKER (. -Somix O 48 BHELETEE(RERE 1.5
mg/mL) THoT1=, (NTEEMETE, Ishidate et a/ 1981)

FXIFIAHE (TA1535/pSK1002) % FL = umu RERIE, £SImix TIEM(REHE 1670 4
g/mL) THoT= (DNEEMRERE, Nakamura S et a/ 1987)

Ik B AR MR ER (. ERY 2 /RERTIE-SImix TREME(REAEZ 2 mM). CHO TEEH
(REHAE 10 mM) THo = (RTEEZMIRE, Jansson T et a/. 1988, Oikawa A et a/ 1980)

EEEFT NI LERAVEEGEECHET IHEBREREIUTOLELY,

FXIFIRE (TAIT, TA102) Z ALV EIREEHER L. =S9mix TRETH 1=, (BEE
fiZERE Fujita et a/ 1994)

FXTFIRAHE (TA9S, TA100, TA1537) ALV -BIREERHER (L. £SImix TR (REHAE
3,000 ug/plate) THoT=, (NEEMEE, Ishidate et a/. 1980)
FASFIRAERGEZAV-EIRERARILIEE (RESHE 10000 ue/plate) THT=,
(NTEEZFEERE, Prival MJ et a/ 1991)

tEEME (CHL) ZALV LB AR EHKER L, -SImix D 48 BRELE TEME (K= A= 2,000
U g/mL) THoT=, (REEZREIHE, Ishidate et a/ 1980)

1EE AR (DON) # RNV BAEERER(T. -SImix THHE (BREHAE 290 4 g/mL) THoT=,
(DNTEEMREHE, Ishidate Jr. M et a/ 1988)

ER) 2 \BkE Uik R AR S RS ER (X, -S9mix T (10mM) TH-T=, (AEE
fZERE Xing W et a/ 1990)
FYMIBERRUREZOBEGEL-EHHBERBRRVUEHOLBEHREEHER (50, 500,
5,000 mg/kg AE) (EEHETH oz, YORICEARURERZROR S LE-BEEITRHHARKE
[EtETHot=. (AEEAFIE, OECD SIDS 2001)
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> M CD-1 YORICREFTEXIIREFTHR TNV LEEFEOEEICKYEREES (1,000
me/kg IRE) LI-BHERICEWT, IR B . #Eia. FFiE. B, BEht. . MRUOEHILERESH
f=#%hS, MED 3 AR R Y 24 FERICHTINT, SO I N OBBOKIZEL
T4.DNA OEFEIFBRBEINGH o=, FIRRUVHEBREZREICKY. ATShizED
/RS SR ICEEL - EIXR WAL M o=, (EFSAFFHEiL 7R—k 2016,
Sasaki YF et a/ 2002)

I EHAM
THORIZREBEEEFT NI L 2%(5960~6,200 me/kg (KE) £ERKIRSHBRDIER. HHAAM
[FEHONGMN ST, (RTEEMIRE, Toth B 1984)
SyMZZBEEEFT I L1, 2% (5 700, 1,400 mg/kg A E . It 290, 580 mg/kg A E) DAET
18~24 N AREEBR G LR, BHSAEIEROENGED ofz, (AEEMERE, Sodemoto Y et al.
1980 )
JECFA [ 2001 KA T. ETNFETHDE/ VST TSN =HERE AOXTILTERED—2iH
[ZE&FE. TYMZ 200 XIE 400me/ke 1AE/B% 103 B, ¥ RIZ 200 X (% 400mg/ke AE/H
(i) X% 300 X% 600me/kg {AE/H ()% 103 BRI AFIFEOZE LI EBMRBONEERET
L.EFBERU D ILRUARUDILTILIA—ILOWVWT NERENA SR ERER DT, COEERIC
LTI EBAU DL ED—VRISARBLTRAOKRE LY O RARUSYMDRERERERIZ, N
AT7ILTERFDOESEIZEY . SVrDOEREMBRER VYV XD BELIEEDFKEREINEM
FHIEMN RSNz, LAL. BRFEMPELTOREMITMICE L TIX, a—2HISERELT
EEROREGLERBRLIYL RERELE-HBRBEROANKYBEYI THLHEHIBL. RUDIL
FERARUDLTLIA—N ARUXTILTER BFFBERU D)L REBBRUVREETR TNV L
[ZDWT, TORRUVSYRERAWBEORBHBTRNAED RS L RENGEA o= LR
Dl+1=, (JECFA 2002)

A HEhESH

vk B EE (250, 500 mg/kg AE) % 4 tHREEIR G LI-#ER . B RAICRE T LA -
T=o (NTEEZFEIRE, Sodemoto Y et a/. 1980)

Sprague-Dawley v +®M OECD #i K 1 XA fES M HERICHLNT, FOF1 F2 R ICR BEHER (500,
750, 1,000 mg/kg IAE) WNEEEIR ETEAbNT-, ZTOHEE. FOF1,F2 H#AIZTDULNT, & FEREN.
RIFEE. 2%, EFOETFEE, BETTEOFKZEOIEE. #FTH. FRIRFRILEY . BRKRRE
RERICKDFREMR. BBREE. HBREFZ. BF/\TA—F—IC BRICEETLIEEZEL
BEINGH o, RERFIE T HIREKFEERARIG. BREE. REMABFHERE. B8R
HER UK REEHAIL, AR EICKAEELZTIaM o1, JECFA [, AEFRESMHEITONT
HERLI-HREHAETHS 1,000 mg/keg {AE/day & NOAEL &L7T=, (JECFA 2022, Coder PS et al.
2020, Turnbull D et a/, 2021)

B4R Wistar T (27~30 IL/8) (LR EBEFEFT M)V LEWEIR 1~20 BBEICEA-HKESHRAR
(0.1.2.4, X(F 8%ELEE (BRI D DRELES(CEDE 0, 700, 1,310, 1,875, XX 965 mg/ke
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ARE/BITHEDZ))NERESNT-, FEHSIL. W EHICETLEREORETES M)V LERE
F. BEERANRONGA o= 208 EHDENLY I DG oF=2eM 0, R EHRY 8%k
HOBEMRUVBE~ADEEL. CNSDOHTIIBEYMDOEEEENFH o212 KBELFALL-
=l EIRETREDEEZ -, EHDIL.NOAEL [ 1,310 mg/kg AE/BTHAERER D T1=,
(EFSA BEE{fLR—F 2016, Onodera H et a/. 1978)

SEYRIEME Wistar vk (10 L/3F) IZRBEFE T L (0%, 0.1%, 0.5%, X 1%=2€H (0. 50, 250,
X% 500 mg/kg (AE/BICHE)) ZFIRHAMESARCRIBEASEICHI>TEREL, I6ITF
[CEEZLERAD 45 ARFETHRELEHERICEVLWT. AEL L, EEE; BREBE. R EOt=
U R=NEURUP/ILIERTIILRIL WEELRED/INTA—F—DWVTNITLEBEZE I RE
SINTHLT . EELIL NOAEL (FEABRSINT- RS AETH5 500 mg/ke AE/BELERDITT=.
=1L, O EIL. OECD HAKS54/> 414(0OECD, 2001) [ZHEHL TLVEELY, (EFSA BELELR—
Ik 2016, CGrane SC et a/. 1985)

PEIRS Y (25 PL/8) ICREEE GAFILEILO—ZD 05%KEREZRT 0,30, 160, X[ 450
meg/kg AE) Z1EYRAHL (GD) 7~16 FTHFIEOHR G 1=, 450 mg/kg ST, IVFDIET.
AEEDN EEEOAELEL  HEXEROENMEVEMFEEEDNEMMNEO LN,
HFENTGA—E—(Ix T B EYMEEDEEITTRINGEI>f=, COMBICH TE2BHRRUFELE
F D NOAEL (&, 160 mg/kg AE/BTHDHEEZ b T, (EFSA BFFfiL7/R—k 2016, EPA 1992)
BEYRT — LT U NLRR—(21~22 IL/3E) ICRBFH T ) L(0,3, 14,65, X[ 300 mg/kg
AE/B)Z GD(EIRBE6~10 DfFE. 1 B 1 BRKIEOEREL- EREHOIE 1 LA GD (3
JRE$) 14 LIATIZFET-LYT=, GD (UEIRE 1) 14 28R L1=E2 A, 300 mg/kg AE/BETHHE
Tl BARSHEERDONGE N ofz, ERIIIBARUVBRREOEFOWVNTNIZONTE, xHEBE
CLEELTHRASHIADONGEMN 1=, (EFSA BEEMfiL/R—bk 2016, Food and Drug Research
Labs, 1972)

Dutch-belted D4+ (10~12 IL/8) [CREFF )L (0, 25, 12, 54, XIF 250 mg/kg {KE/
H)% GD ({FRE#)6~18 OfE. 1 B 1 B&KIEOEE L=, GD (3R E %) 29 DJIHREF. 250
mg/kg AE/BETORAETBHSHICHEEEOEZEIIHEEING I of. ERXIEBARY
BRROEFOVWTNIZONTE, MBELLEELTRESEILROON I oz, (EFSA B
L 7k—k 2016, Food and Drug Research Labs, 1972)

Rk

FYMIRBE# (510 mg/kg RE) IR 9 BEICRO/REL-ER. BERC - HEBICEEG
TEh otz (DTEEMERE, Kimmel CA et al 1971)

1FiE 6~15 HEDYIRIZREBEFRF M) I LE 1.75~175 mg/kg RER OB ESLI-ECH ESF
RO ONGI O, 1R 6~15 BEDSYMNILRREBR T NIV LE 1.75~175 mg/ke B E
BOKRELIESA, EFBIEEEOLNGEN o, 1Tk 6~18 BE DY FIZ 25~250 mg/ke
AREROKRSLILIA EFHEILROLNENofz, (RTEEMFHRE, Wibbertman et 2/, 2000)
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X ErHIR
ZEERISEARRBHERICE VT, 12~60 &% (CFHEE 402 = 163 %) DIEHLEEE S
SREH 226 A(BtE 76 A&tk 150 ) BSHMFREROBELOAVE 1 Hh A4,
BRANMYEEEICEUREE 2 BMERL:, REEE TN D LEERLUIHERSE 226 A
20 A(8.8%) &, BRDEHEKKLeARUER) RUBRERK (RARVEDOHIDH) HEFEFHK
Snt-, EELIF. LEOTEDLGVVYEZ REENT S LICE TETRE—HFHRER LN
BIERIINBIENHIHEVIERERE, BHENEESHERBZO—HBNEEDNERRM
PR TETHD TS ERE T HEER/ DT, BB REFEFT MDY LK, BETIEAL,
OLABIEERIEBIULAFERLGTIENTESDELTLVD, (EFSA BEE@iL7/R—bF 2016, Pacor
ML et a/. 2004)
RREBEBTNI)DLIZHTIBOFTEORERICELTE. REFHFTNVLEETEEX
FTEADEREZIAMERS/ NEHFEOIEY—FERYRLBEBLI-BREZTRELT
MEINT=, ARICEFBINEERE 47 ADS5 5 A BYT7LILT VIR HREIOTY
Y E(IgE) REICOHKEL 1 DBMERIGERLIz, T ERICHLTIEEREERST . REE
BRI L 75 mg ERRICRIGAHT=-HERE L 1 AfF2IHof-. EHLIL. COMEEF. TR
FBTIILICE S THERINIANERS/ MEEZFERIEOIEY—FOEAEIERIC
EWCEERLIZEHERD(F1=, (EFSA BEFEiL7R—b 2016, Nettis E et a/. 2004)
EERTCERIN-EEAEL-EFERISEARMBHRREICENT. 45 mg/ A/BOREEFH T
DL 8~ HDFE 130 ADITHCRIFTEELHARLIECAH. TRFH TNV LEFEA
DFEDOTEEDORIEELREEE RO >z, (EFSA BEE@LAR— 2016, Lok KYW et a/
2013)
ERDTIILI—REEERURBTOT7MILICHTE2REFTH TNV LORMMRICEALT,
BIEAEDHRE 14 AW RELE-EEALLIORF—N—BERBAERSNT-, REFHS
DL (1I%REFRIE) OFAETXIEERE T T AT IILa—REH (75 VIILa—RBR) &
[ E R REZRDEM o=, FEREL T, 5.65 mg/kg(4.7~7.5 mg/kg) DEEBEIET
. EFDTILI—REEERVURKBFTOI7AILICSHLTADBHMRITHENIENREINT,
(EFSA BEH{fL R—b 2016, Lennerz B et al. 2015)

EIE R
BEEHBATIRTH. HERHNGEOBRKFIMPOATI)—ZEIZT—r bRy ARIC
FOEMEMHFAEEREL TS REFR. RREFR SN VLEZETHREHNOVTREEF
RETHESNATEY. RWE0FOVTIIUTOREAXREIN TS, UTORERX. R
FBRUREEFRIMIVLERRELTS,

<IMNR1ABHF-YDHEEER= EX ADI EE>

2014 EAH—B#TEERE 1.11mg/A/B. Xt ADI Lk 1.35%
2018 &£ E EAH—B#TIENRE 087mg/A/H. XI ADI Lk 1.06%
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SEEN

<A1 AHT-YDHEEERE EXF ADI EE>
2016 EE BRAH—OHTERE 1.194mg/ A/B. xt ADIEt 0.41%
2020 £ BRAH—OHTERE 1.326mg/A/H. 3t ADI Et 0.45%

2018 FEICIE. a—TYIRBRBMMBRIZHE T EREHKADREZTHRORKEHARE
DI TIFESF T, LEABRLEANREFERRUVREFTR TNV LOERERAELNERSN
. AAETE. REFBRULREFTBITNILOHE—BEREDFHEE. EFHE
14mg/ AN/B/INR(1~6:%)1.5 mg/ A/B.FE(7~14 %)28 mg/ A/B. FE(15~19 &%)
33 mg/ A/B.BA(20 ALLE)1.0 mg/ A/BTHY . ZE, EEIZBVWTREFTHROH# EIEN
ENEMN DT, FTfz. ¥ ADI (%) &, FHET. £FEE 05%. /MR 18%.FE 1.6%. F
F 1.2%. KA 04%THY . /MNEIZELVTHRLEL LT,

BmEEEETHRA(BI 2347 A 13AREESE 23 5)

BR. AINMEORKREE (BMMFE12 A28 ABEEERE0S)

¥ 9k BEmAMHLAEERRE (EIIEE 2019)

Scientific Opinion on the re—evaluation of benzoic acid (E 210), sodium benzoate (E 211), potassium
benzoate (E 212) and calcium benzoate (E 213) as food additives, EFSA Journal 2016;14(3):4433
WHO Food Additives Series 48 (2002)

WHO Food Additives Series 83 (2022)

Evaluation of certain food additives and contaminants
(WHO Technical Report Series 1037, 2022)
[T—r b\ Ry ARICKDEHEANBRAMMO—BEREDHEI(EEFEE)
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OLZEFMRUVULTEREFRTMNIVLBEERI (ST 2EHZAHEIAVE

[5%324] Food additives and hyperactive behaviour in 3-year-old and 8/9-year-old children in the
community: a randomised, double-blinded, placebo-controlled trial

[##&] McCann D; Barrett A; Cooper A; Crumpler D; Dalen L; Grimshaw K; Kitchin E; Lok K:
Porteous L; Prince E; Sonuga-Barke E; Warner JO; Stevenson ]

[#8#3%] Lancet 370: 1560-1567 (2007)

[Summary G&3X&Y) ]

Background We undertook a randomised, double-blinded, placebo-controlled, crossover trial to test
whether intake of artificial food colour and additives (AFCA) affected childhood behaviour.

Methods 153 3-year-old and 144 8/9-year-old children were included in the study. The challenge drink
contained sodium benzoate and one of two AFCA mixes (A or B) or a placebo mix. The main outcome
measure was a global hyperactivity aggregate (GHA), based on aggregated z-scores of observed
behaviours and ratings by teachers and parents, plus, for 8/9-year-old children, a computerised test of
attention. This clinical trial is registered with Current Controlled Trials (registration number
ISRCTN74481308). Analysis was per protocol.

Findings 16 3-year-old children and 14 8/9-year-old children did not complete the study, for reasons
unrelated to childhood behaviour. Mix A had a significantly adverse effect compared with placebo in
GHA for all 3-year-old children (effect size 0.20 [95% CI 0.01-0.39], p=0.044) but not mix B versus
placebo. This result persisted when analysis was restricted to 3-year-old children who consumed more
than 85% of juice and had no missing data (0.32 [0.05-0.60], p=0.02). 8/9-year-old children showed
a significantly adverse effect when given mix A (0.12 [0.02-0.23], p=0.023) or mix B (0.17 [0.07-
0.28], p=0.001) when analysis was restricted to those children consuming at least 85% of drinks with
no missing data.

Interpretation Artificial colours or a sodium benzoate preservative (or both) in the diet result in

increased hyperactivity in 3-year-old and 8/9-year-old children in the general population.

(BEEAHEDIAUR]
Eﬁi@%‘a>
FCIE. BRI OREY) (GGG ER L REFE (REEERT P v L)) 2 & TR0 BRI
y@ﬁ CHEZ 2B OV LEboTHDE, WE B MBIV 8/9 W) ZRZL LT,
ﬁﬁéM%b)ﬁA%AﬁZ@ﬁ@ﬁmﬁMW%m%@ﬁﬁuomf ERfb, —HEER, 77¢ R
AL L7z v 24— "=z 17- 72,

<EZ:AER>
LEEHRF T VY LOREMBINYIE L TCOREEEZEZ S 5 2T, KX DRERT ¥ 4 v i) X i
DT
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LREEWEF M)V LOBMRER2EELZHE 2 5 5 2T, KL Oalli7 ¥4 v IL#EY) Cld v Ll 2,
BHIILLTo LY TH S,

KR ld, AREER L RER/HEST ) Y LORAVOREDLEMEICKH T 2HE LRI L b DT
H20DT, REEFWS MY v sifhoffflomaiz B L XL Tuzw, l4 ORIV OE 2T~ 2
AT FA v T IHERD D,

X5, WEOLE:OMETTHW b 1172 global hyperactivity aggregate (GHA) & \» 9 f51E 13 —fi% T
I WL TWE S DTy, AiisCid, Lancet IKEEH I TE Y, KFED peer review T Dl 1%
ZIF T3 erb, —EDFHITBVWTRWEEDLNS 2, Pubmed T GHA ZH\Wizim X ZEK L
T2l ZAh, Kiwxohice v P L7z@wslid b o7z, Lo T, BR L, CofER EOREOfFH
W, BELED 20 05HEBNETH 5,

LEFEHEF PV v 208MFIYE L CoRENEFEZ S 5 2T, MmO Z4EIco0»T

ATl B W72 2 O B IRIYRE A3 3 R & 8/9 i o B T8I H EFH %
KT efERL T a2, REFHT P v 2 HMOERIIBEI S TEL T, 2, XOELTDH
RHRFELF LY Y LB RLAMICET 2 0k, X 5ic, HERICHV S -5 (GHA) o ¢
DWEEC & FERRERICOWT, 2 HEORAEYCHERE TH 2 REDOFEIRFICE T R IC—EHMEA
Bmnwle, AEEERSLZIODOELITENIZERE S T &, HERIFHABRICET 2 FEHR1 R L
REDOHMEA L, BIANIC RIS - EOZYERD B L EZ LN DD, BEWIHEO B S O (3
DEUWEDRD D L IEE 2\,

KX x EOMEHERETE» GHETRZ b0, ZFEHRE LTI _E b0, WY LT 2080 7%
20D,

KX ld, ZEEFEWHEF V) v L20RBHREEZFHE T 2 &R L L CTIZELY B2 4803700 &Il
5, 7272L, e b EXNRELAEMETH Y, REmicEY IciTOL-HBCTh 20T, REFHR*ED
AREERREYBREOITECHEEN WD B2 52 2R H 5 2 L 2B 3 21FHe L
T, BRI OREMICHET 2 SFEREMO TS L IERER W & kT2, (T)
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SLEEBRRUREEFHR TNV LEERX2 (ST LEHZHHEIAV

[E/3X 4] In vivo genotoxicity assessment of sunset yellow and sodium benzoate in female rats
[E#H] Ali MY; Hassan GM; Hassan AMS; Mohamed ZA; Ramadan MF
[#8&i5%] Drug Chem Toxicol. 2020 Sep;43(5):504-513.

[Abstract (FEX &Y)]

The use of additives in different food products is growing up. It has attracted the attention towards the
relation between the mutagenic potential of human diseases and food additives. Sunset yellow(SY) and
sodium benzoate (NaB) are used as colorant and food additives worldwide. In the present study,
genotoxic effects of different combinations of SY and NaB were assessed i vivo in female rats.
Different combinations of SY and NaB were dissolved in water and administered daily to six animals
groups for 12 weeks. Group 1 (control) received water, Group 2 received 5 mg/kg body weight (bw)
SY plus 10 mg/kg bw NaB, group 3 received 5mg/kg SY plus 100mg/kg NaB, group 4 received 50mg
SY plus 100 mg/kg NaB, group 5 received 50 mg/kg SY plus 10 mg/kg NaB, group 6 received 200
mg/kg SY plus 750 mg/kg NaB, and group 7 received 20mg/kg SY plus 75 mg/kg NaB. Genotoxicity
investigations (Chromosomal aberration of bone marrow cells, Comet assay and DNA profile of liver
cells) were carried out at the end of the experiment. Administration of 200 mg/kg SY plus 750 mg/kg
NaB (group 6) induced the highest abnormalities percentage (1.5%) and showed structural
abnormalities including end-to-end association, fragmentation, chromatid break, ring chromosome,
and centric fusion break of chromosomes. Different combinations of SY and NaB induced an increase
in the frequency of tailed nuclei (DNA damage) in liver cells. A concentration-dependent distinct DNA
smear pattern was observed in the DNA isolated from liver cells of animals administered SY and NaB.
In addition, administration of SY plus NaB resulted in an abnormal distribution of serum proteins. The
results showed that the SY plus NaB could have genotoxic potential. With the increase applications of

food additives, this study reported important data about screening the potential impacts.

(BEFAHEBEDIAVN]

<EH>

EHOIE, vy bAza— (SY) LLREFHEF Y VL (NaB) IRAKAEROBELHEEZHRS 7
O, W7 vy MICRAGREZREOKS L, 12 BHICEMO L EREE L FEO DNA B85 %23 ~7, DNA
B Xy rEBRCTHH N, Ty MIEERE 6 VL B 1 BHIKD A &S 5 2 1 SY 5mg/kg + NaB
10 mg/kg. % 3 #£ix SY 5mg/kg + NaB 100 mg/kg. % 4 #1% SY 50mg/kg + NaB 100 mg/kg. %5 5 #f
1% SY 50mg/kg + NaB 10 mg/kg. 5 6 #£ix SY 200mg/kg + NaB 750 mg/kg. % 7 #£i% SY 20mg/kg +
NaB 75 mg/kg TH o7z, YR EOHEIR, 5 6 HTRDEL 15%TH o7z, 3 X v FilBEOK
B H2HELE AREC, tail length OFEZRMEMZAD 7, T D32/ DNA olth{b. EXIkE)
DEEDIMTE 72 AE K DBEFE RKE DD bz, LLEOKEEL S, FH 513 SY & NaB OREAICII,
EEHEEO RS S 2 L FEwmL T B,
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<EFEER>

SY & NaB #REA L ARKROERHENE (B0 akiy, ko 2y Pl 2350 Tk,
M DFERIZFEME L T zd, SY IZ2WTh, NaB iZoWnwTh, FHMlioNRE TR %R, 72
N REZRE L Tz, SEOEREZFHET 2 2 LA TE v, HEKEDRM (FiHEHD
FER) D I N TRV, OECD 7 X b A4 F 74 v (TG4A75) Tl BT otk B iR 0 54,
—HESICARBIET 2 & LT3, SHoRE T, FEEGHEEIED 5 b 2 PEo Apd g ta ik igiliiic
oo Tsh, COHTHOFMONR2LIETNE, Ay FilBETH A A F 74 v (TG489) T,
—HESLEHIET 2 & LT S B ORERTIIIE2 2 X v biRBRICED N2 0 A (KHE3IE ?)
ThHb, A74 FDa—FNt (BEOBOANL T 2%FC) b2 0f#, B8Rt 2
BEOFM, BEICORLEA R, BEHFEORE L LTI T bDLER 5,

Wame L, WEEBEBF NV v oMY E Lol 2E 25 BT, LY B2 0FEH 7% 0»
bortEZS, (7)
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	ASP

	◆
	ACE-K絞込

	◆
	ADVANTAME

	◆
	BA,SB絞込

	◆
	EFSA食品添加物及び食品に添加される栄養源に関するパネル（ANS）

	◆
	・ 第9版 食品添加物公定書解説書（廣川書店 2019）




