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FE | ALHWREOBIABEAHH I ZZTHELY SN T 52 813, BRMEERLEEICHLDDH B A4
e THEETH D, L L, DHPETRALHREHIBE S 22 2MEIEATE ST, TOEIURI O
BEFHIIWEETH ), BHZHMT5IEPELV £ TERA L, ENADOIIEER T — & X—= 205
NTH MR & MR HE R (B B C 2 i L, BEZE7 A TEICNEZ BT 5 2 & & L7z BUEN
FeTId, NHBRELA O OB O 8B 2 N0 BRI DO FERE T % L Wl ShTs ), A AWETI,
AT HWRE ORISR BNEEL 22 &, ¥ atliz ATHWENI AR L 72 5 AR E SRS
BV EPFE SN TV TRHIEMARAZHRELZZDBDTH Y, FHRIZOVWTE—FTIE %D o7

Sk, ALHBWEHCET2DPETOIEF Y A2 EHT 572012,

2L B THMOERDP KD NS,

HARNTORLR ARG 7E % &

F—U—F ATHRE, JERFHWE, S Ao F—HoRet, M, R

PIRFEZ I LD ETHAGHEBER LAY K v 7 ¥
Fa—2, FZ2ORKICH DL HEEMEE LTy
U—X7 v 7FE3N5%h, HEEN-- ¥4y b7 —24
ZFC, KAn)—sny)—¥u, ya)—-F7%
o 22T 2 IR DR T WD, ThH5D£ I,
ANEOEHATIERED E Uik - IR U WAL
HERR (BHRED RB7 VI — v Tn Y
(FE Do,
ANTHWEREIZOEEINE 7 ANV TF— AR T LA
TraNUTL (TEANVT7LK), v h) s
DOIFFFEAHWENE [FERBEHWE] tdvbhs, £
7o, WHEOHERLOHS»H L2 00 [EHWREH
Wk, HR2TR V72D IR D%, BT AV
F=Pz o erd KAV F—HRE] 2L
EBRREND, ) BRI, ANTHER
FHE THEHBIGHIROH 5 Aok | THHA ST, Z0k
VHACAGAE ORPFERBH MR & L Q)L <l L7z B
ZTOMBE LW, BT, WEHE, FLEG, FREET
RSN, FELPTRICHNL Twb, T/, IMHEEIC
WEES Z B wHWEE U CHERBRAETEEIER - A5
KV vz vy rFa—2a (MetS) FEHD-OIIk4 %7
CIBH SN TV B, bAE O IR EERER A
&b, 011EDOTANVTF—A, THANVT 74
K OB 2 A NmE, Ai4EL 58.4%, 10.4%

B X RIEIZH L Tw» 27,

FEE OBFBIARIE L 2o TV B KRETY, JESE
HREHIDRE OB E L TR ER L Twde KELD
ey L RERR AL, JERFBHWRHIEE T 2 60
7 W% Circulation & Diabetes Care (2012 4F- 7 H 9 HAY)
HFE LYY, REA ORI H T 5 IEH TR
OF & 1965 4E D 3% H* 5 2004 4E 1213 15% 12 EH- L
THY, TOHENPEREOHEL = A0V F —BIE, jx
FRACIEICGE, (SIS R ERFERFO Y A 7 WTI2ED
VBT LN ERRIDBDTH L, ZOFEWTIIL,
[ERE 2 JERFEFHWREHNIMR 2 5 2 L AWM T ~ b
O—VICEHET ATV AE 5 TidRw] L
T, TIEREHREZ 9 £ (VIO BEIEZ I,
FNUCL > THERIE T > b — V73 EORERE
OB AWEEENH S | LR Twa,

=7, DBETONTHWE DML T 5 RFE,
ML RO » A THEH, TICE, AT
HRE %2 & O AR HREOETL <, F£WEIC
Lo THMERFIHEPAS R 2 5 2 &, N THHRELA D
MRS LI E D 2 EERPKHEHFOMK - &
Ha, DOOETOTFEIERFER - W & A%
B EPHIBTETW RV LR T S, #EDF Y
B YRFZUDEE, T AT — ADREH AR &
OFEMEH I ND 2 LR, MAERITPO VT

*HAEE - BIRIEE SRS (E-mail: masa3110@josai.ac.jp)

bR R SR AR AR AR PR IR AR e (350-0295 Wi EWL AT & & 1-1)
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K1 HARTHW SN EEREPHEAEH A
*2
bax: | % (b2 filif*! (¥) FI& - A 25 (m;;Dk; BW) G (e b)
T AT — A “ 10g 4,200 IR 40 KN TIARGH LT T 2= VT 5=V
m.p. : 246-247C [ s FeTNY 2 — ETANRGEUME A Y ) — VSR
4.0 keal/g OY\H(L @ 1 WHO : 0-25 mg/kg/day END,
HBREE*® © 100-200 OHNMH I ‘ WHOY RTERT I B EABO
Rt %2 %,
TEANT 7 AAY YA 100g 11,800  fEshikhny 15 WS # 24 hBh S IR ek Gl
m.p. : 225C HWERK, HAFRE 97.5-100.0 %, 3% v gk © 0.7-0.8%,
0keal/g oz 15-0.35 g/kg BT PRI 7 A 2R EE S h b,
HIRIE : 200 PN R A 6 WU 11312 100% o
A #% 1-1.5 h DAPS LS o5 5 I o B 2
FEL, PRER2.5 he
& M| Huauy . 500 g 7,700 ShR I 5 KBrHE RIS, 48hTZ0
BURES m.p. : 228-230C . F2—4 % A 50 mg/ke 98% LA L kil 4tk 6 A2 0.1-0.3 g/
0kcal/g o H &S Lz & & o4tz
HBRIE © 200-700 © 05-1h TE— 2712 L, i 75 h,
FoA)yF R T A 500 g 8,600 SR 5 FoHhY ITHL B,
HIREE : 400 P H AT H et 7/B [ W O S
| : N Na nE
o JH#IZ £ 5T 20-01 g/kg
A7 FH—A HO o 100 mg 19,000 sy 15 MR TR S v IR R
m.p. : 130C ctiEgﬁrg_ﬂ lg 150,000  Fa—4 ¥ AL, wEK 10-30% : FEh kil © 60-90%. Al f5t
0keal/g Ho” o B Hrne i3 5.8 30 min-3 h 1B S5,
HIREE : 600 &1 o JH#Z & - T 12-04 g/kg PRI 2.5-23 he
YR b . %g 4300 AR, T—b—fk HEET B TO%WINS N, KB T10%iE
m.p. : 118-120C I 100g 28,000 B TOT—VER, F 3 SR, Y AP
0.2 keal/g L A=, HAKILE AN TS AL, TR S S
IR 1 0.75-0.80 90% B\ L ASFR ATz B
E VR 500 g 10,000 Ah, AR L BEET Browo WIS h, 20 80% ik
m.p. : 93-94.5C 500 ¢ 8,600 AR IMEN fr FEE T S N 5. 40 g/l DY
2.8 kecal/g BRI, Wk a0 — i % 20 Wi & TR A~RE LR E L
HBREE © 0.60 oH on THIE X B THRERD 0.3-3% 25k, FEEh~D
FOS A AN PElE T B
o ¥ b—NVFe Fa¥+—ETD-
FINB— AL, RYPF—RY
BRI 7 &1 & ) SRR bR % L KITAR
W7 e
a— YL R = o 500 g 2400 BEIEH (BERTE) L L HEET 702 b—AH SR, TCA WKIC
m.p. : 97-98°C /\fkfi/% 500 ¢ 3,600 THHM AD, FLa—AR#END LR
3.0 keal/g LT AR 1020 I ANF - R A,
HBRJE © 0.60-0.70 BRI, 1) — B HEARPIFIFINE A > A Y ¥ FEIRAEYE,
< NF b= 50 g 5000  Fa—AVHA, o HEET  ABTI0%WINSR, KB T 75%E
m.p. : 148-151C 100 g 14,000 my JSNFEY 15% 238kl
2.1 kecal/g I A, AR
HIREE © 0.80-0.90 BRA - b —F R LB
vv=h—n s 500 g 3000 HEHBEILH W BIRERT 2 & AR SATIOR
m.p. : 166-169C 7 500g 2000  Fa—ArHA HOHE, & LTl
1.6 keal/g AN S TR E SRR  87.7% (24 h)
HBREE © 0.60 FIIC X T 20-50%

BRI & L C U T ORI, Y1 H I

v akhE 1.00 & L.

THIUZE B4 ) A7 R RENFHERINTEI TS
CEBHEHREEZEZ D, ThHITIMAT, DHPETOAL
HWREHCB T 2 AR IEEATE ST, Mz~ b
O — U 7S B BB IR R R0 i L2 B O 2 F o N & 12hS
LT, #HAHEOBELZILNILTEB I EIFEET
DN, BWFEBRIC L B EDND L DR TH LY,
T I TEAE, ANTHHWE OB E L, MetS, #
7% &L ORI OWTHRHINET 22 L & L 4

2, EAEbDBEOENTY THEHOLZ W, T AT —
L, TEANVT 7K RAZ750—2%, INbEHV

7o fLhh - FREHC O W T ORIRIFZE & ik L 72,

NRTF FREWETH 2 7 A0 7— Aid, bAET
13 2002 4F R BRI A S BrAL S, IR 23
RSN TWD, 2000 EICIRES N T LAV T 7 4
K&, ARBEBBELIMEGE M TERNDIBHP)IA V. T
AT — N e D LY g T S 1% 5720 bk
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HbE v, 199 FICEMRMWE LTHRESNIZRAY
Fu—AE, ¥alEz RN iR ICER S
WH L S PR SN HEETH %,

D Eoi##EZFEE L T, 41lid 2000 4RI LR S
N7 SCRk A T L7z

yil =

N H R & BRI B 5 IS 2B 9 5 SRR 1S
X, EWNAOREWLRESB L OZORE KT — ¥
N —Z2Td 5% [PubMed (http://www.ncbi.nlm.nih.gov/
pubmed) | & [PErp§EE Web (http://search.jamas.or.jp/) |
Wz,

AN THWEOBEIZIL, Al TH 55 [artifi-
cial sweetener ; A T HE#} ], [low caloric sweetener ;
e AV F—HMH ], nonnutritive sweetener ; JES5TE
HWE) oF—7—FE2HEH L, 72, ATLHKEO
FEFE, BB E LTREDH LW L L, RITH
L COEHANOHERLF IR A S HIH L, [aspartame :
7 A7V 7 — A |, Tacesulfame potassium ; 72 AV 7 7
LAY L] Tsucralose: A7 5a—2A] O3fE L
72 (1), Lit62oDF—7— K&, [glucose metabo-
lism : G ] % [diabetes mellitus : BERIE |, & 5\
& Tobesity : Jli ] ZHAADETHREL . WH4E
H % 2000 4E 1 HH 5 2012 4F 8 I, ZOMIIHEER
SN ER RO A TS &2 U L7228, (R
it Web]) TIIEYT L XML o2720, DBEIX
[PubMed] 2551 L 72 3CHk % BIZE0T 58 & A ABRIC
SITELD.

& xR

1. NEMRZRER

NLH MR & BRI R0 N D % — 7 — ¥ & Tk
L7-3Cikix, AEZBELCISMZEINLZ, b
RTINS S OFRE T, ENRE L %05 720

2. ERHR

BIZEIZRIX, =R — MFSE 8 # & AT AR A 2 MR H%R% 24
L7z 10fmoiigecid, ATHBEHZ A THBREAD
¥l (artificial sweetened beverage : ASB), F7zldZh
FEULRBEE (F4 Ty bv—%) ZHVTHF SR
Twize Thbid, HERICIEN, MetS % EI2oWT,
FIZTIAR) =Y FRA Y PELTEliIN TV
(2),

Fowler et al. 1, ASB 2SFEIZITT HEIZDOWTHF
J8 7", ASB % 1:BEIC 11-21 48, 22 WL L THT
A2, SARE N WEEREKL T, #AE (body
mass index : BMI 25 kg/m* DA F) 3 X OV (BMI 30
kg/m* L E) DAY 27 A FIHML 2. 72,
BMI ¥4 b kA= ARFITH - 720

Koning et al. 13, ASB ¥ 7213 ¥ = ## A k¥ (sugar
sweetened beverage : SSB) & 2 HUBEFR % & o BY ik % B

e L7, ASB% 14 HIZ28, 1B 2-4M, 58
DR 2#1%, SAREIZWE L LT, 20
AR D 2 BUBERIGFESE ) A 7 DSA ML 72 Lo L,
COA BN BMI Z P L2 RIClE L GHA R
[95% fZHEIX ] : 2 hZh, 1,1.09 [0.96-1.24], 0.98
[0.88-1.09], 1.09 [0.98-1.21]), — /5, SSB T, BMI
AL %D 2 AMEIRRIIE Y A 7 2 AREICHINS &
720

ALy vV —=F% IH/HU KT 581, KM
BEN R VE LR, 2 BBEIRFOFAE) A 7 DR
BEIMLZY, E512, ¥4y by — ¥ BB KN
&, AERRMER), AV F -G E OSSN T 5
ML LT, v A MNEPAE & RHCH SRR ICA B E
RBd7z. LL, IBERERLESMEOTHIIZELh %
Molze—J, owsEE X, ASB 721354 =y by —
FORABIED, LELORHER T2 # %L T MetS D
BRI AL @D &G L0,

¥ 72, Mackenzie et al. 1%, ASB & HbAlc (NGSP) %
L OB E A, FETIE, ASB OfHEEA
HHZERVELOMICHPALCIRE DA E %413 7%
Motz THUTK LT, HRBEETIE, SKHEEOZ
W (HbAIc#EEE © 7.3%) &I, 17 HIZ1-29 4%,
30-59 A, 60 AR LL LA S % E X, SR BRI E
Motz (ENZENT7%, 8.0%, 82%).

X512, ASB Ok HH M & BT & o B 23T
TENTWBEYY, ASB % 2#1/H L LK § 5 #1d
WRETIVT I VIRICEALIZ e h o 7288, HEAERAKA B
wAY10 EHT30% UL KT 32 27 BEEICE D>
729 LA, ¥ afiAD SEHCIZFARRD MBI 5
Niehoize —7J, MOWNZEE ORK A TIX, ASB
OB EIMET VT I VIROFEED) A 7 \ZELE R
SF, FRRETICHES LTwhro,

T/, BRI X D IIEY) A 7 OBKRT 5 KILE A N
Y MZDOWTIE, SSBILEEIIREE BIIE A 2 Bz
R L72A%, ASBICIZBIED 7 2o 72119

3. MAHER

M AEREE, NTHWEOGAMREBRIC X 2E8L Y 3
B2 N THHRENARE L7 A A & 8 fidsHis
EhTwie (%£3),

Steinert et al. 1%, #MHEHIZT VI =, F2ET A8
VF—2n, TRAVTI 7L K AZ7I50—ADENENE
AL, BRI DOFEL KL 727, 7V a— AL,
MpEfiE, £ > AV VRgE, FVAh T UERRTF R
(Glucagon-like peptide-1 : GLP-1) #FE7 &5 NZRTF F
YY REAARICHMSE, L) ViBER AR S
e TR LT, ATHHETIE, wihozfkd
WoNZho7ze F72, Fordet al. £ Ma et al. DIf%EIZ
BWTH, A7 50— AIHRBITHEL 2ho727,

Brown et al. 1, BHRLZLHEZRIITFA Ty VY —FF
REHWHRZ & T ewRBKEZHH S, 2010 5%
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K2 ALHHEA DS O EE & B X OB PR BIEE SO W T OIS
EH ; Al BIEIE L . .
HFH (AE) BHAHIE =Y FRA Vb x| [EES 2 T
(HR4E) () (R " "
Ik — MiF%E
Dhingraet al.,””  Famingham Heart 53 4 FFQ MetS IRVELEST] OR (95%CD), 1  AFfh, PERI, BAECEE, SAREE R, ThLF—H
2007 Study (6,039) 1-6 #/38 1.32 (0.96-1.81)  Ithk, FuRIRIGRE - b 9 >~ ANRNGERIEICE, Wk
1#/HU L 153 (1.10-2.15)  #EdEHGE, Mg #EHGE, 7Vt 3Iv s v Fv s A
Fowleretal,”  Sun Antonio Heart 25-64 8 BuwiLg: HfkE BMI=25) %L OR (95%CID),1 4Ffn, Afl, T, tLASREEE BRI HE, S14
2008 Study (3,682) 3 A/ A 1.56 (1.02-2.40) i@y, BMI
3-10 #/38 1.74 (1.10-2.77)
11-21 #+/34 1.75 (1.09-2.82)
22 # /8L E 1.93 (1.20-3.11)
Lutsey etal,’’  Atherosclerosis 45-64 9 66 Fi o> f 52 it MetS 0.00 #/H RR (95%CD),1 4Fdiv, PER, ABE #F, WFJEhEs, W2maur,
2008 Risk in Communi- FFQ 0.07 #+/H 1.05 (0.96-1.15) B RiGEy &R, =)L F—EE, AMEICRT
ties Study (9,514) 0,80 ¥/ H 1.34 (1.24-1.44)
(Ha i)
Nettleton et al,” Multi-Ethnic 45-84 7 FFQ 2 BUREIR =L RR (95%CD,1 “F#s, PER), ABE, BFZEMERE, 20f, WAE 1,
2009 Study of Athero- 1 H /308 A iy 0.98 (0.68-1.42)  Hkifdhs, BMI, =& MHPHE, —HLF—H
sclerosis (5,011) 1#/3 7% 5 1.25 (0.96-1.62) Bk, 71 x>~ b OFJHRE
[RVASES
1A/ H AL 1.38 (1.04-1.82)
Fung et al.,” Nueses Health 30-55 24 FFQ EARBY IR 14/ H & RR (95%CD), 1  4Filis, BN, Sypamshit, SOmEEaE ARk,
2009 Study (F, 88,520) 1-44/1 0.92 (0.82-1.03)  EBIREEORKIEIE, BT - ST L A7 =)Vl
2-6 11/38 0.98 (0.90-1.07)  JEDBEALEE, 7AKY ¥ - FVE LHOMI
1#/H 1.03 (0.90-1.17)
2H/HELL 1.15 (0.97-1.38)
Koning et al.,’  Health Profession-  40-75 20 131 > FFQ 2 HURE BRI L RR (95%CD), 1 4Ffs, BERE, S5 E) R, BMI fREZALE,
2011 als Follow-Up %’rﬁ/ﬁﬂ%iﬁ 1.09 (0.96-1.24) ki E, 2 BB IRIE O R IKKE, w5 TG IMAE - w5 i
Study (M, 40,389) L/ FEOBAEE, FRA - RS S HORN, %
2-4 M/ 34 0.98 (0.88-1.09) V¥ —3HACH:, fEHE L FIREE
54/ L 1.09 (0.98-1.21)
Koning et al.,'”  Health Profession-  40-75 22 131 #o FFQ TEETRE DR 72 L RR (95%CID),1 4Fin, BRAEEM, SAGEhR, BMIL, fRfZbi,
2012 als Follow-Up 2?/%*?‘@?#% 0.90 (0.82-1.00)  FRIEPME, EEIIRVER B ORIKEE, 2 BUBEIRG - 5
Study (M, 42889) L/ TG s - TIEOBARE, BEE 5 3 AOR,
2-4 /3 0.93 (0.85-1.01) = b ¥ — U
50/ LL L 1.02 (0.93-1.12)
Lin et al.,” Nueses Health 30-55 11 130 A0 F5E i 30%LL 10> eGFRAS T 141/ H i OR (95%CD), 1 Affs, BUEEME, SR8, BML & IUE - BEhRI% -
2011 Study (F, 3,256) FFQ 1-4#%/H 0.82 (0.55-1.20) Lo EHBOREARE, T 3 )b F— I
2-6 #1/3 1.02 (0.76-1.37)
1-1.9%/H 0.90 (0.61-1.33)
24/ H UL 2.02 (1.36-3.01)
TR AT HbAlc ‘1 (%)
Mackenzie et al.'” National Health 18-75 — FFQ HbAlc i ZL 7.3 AEdG, YRR, AFE, BRGEEhEL, BRI O BEAEIE,
2006 and Nutrition Ex- 1-29 #/H 77 WELFFIOR} 0 S5 48
amination Survey 30-59 #+/H 8.0
2 TR R B 60 #1/ 3 LA L 8.2
(1,024)
Shoham et al.,'’ National Health — 20- — FFQ WET VT IR 2/ H K OR (95%CD),1 4w, TR, NG AW, BEEE, SARms)E,
2008 and Nutrition Ex- (M:>17mg/gCre) 2#/HULE 0.97 (0.63-1.47) i, W iMLEOREFERE, HbAle, I L AT H—L
amination Survey (F : > 25mg/g Cre) WERE, TRV F — I
(9,358)

F:etk, M: Bt FRQ: SFIURERAED, MetS: A ¥ K1) v 7 ¥ ¥ Fu—24, eGFR: #EERIKMAIEEE, Cre: 2L T7F =, OR: 4 v Xk, RR: HxfE

Fg, 95%CI : 95% 13 WX 4],

\2 75 g RECURE M B & 17 > 727 IRl X 054~
AN VIREE, MERHICE BRI R o T, ¥
4Ty by —=FE 7V a— ZAEME 180 4 [ & GLP-1
IR EED N A 2 A RIS S 2

7, BFho Y a e NTHWREHIAE: L 780
DHARRTIE, ALHWRHIRBE L2 &Itk s h
VEFHIEE, ABFLeVDd oL L CF RICHE
T, hEBIOWEHES, E, P27 >

4 ¥ AV ¥, GIP (gastric inhibitory polypeptide ¥ 721
glucose-dependent insulinotropic polypeptide) < L 75
Y OWREDHEIMMETH - 7227,
BERBEANDA 7 T u— 2513, 7IERELEDMN
BIZ BT, HbAlcERIMMEE, C X7F FREIZ
HEREAE RS B ho 7,
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&3 ATLHWE OB E Wil X ORI OV T o Albi

ZNE AFE

EA OO (@)'ﬁl%% T SR 7V — 7 & o L™
BT RER
Ma et al.,” R RN 24 —E, A7 70— 80mg, 800 mg Va2 S G 8 I
2009 ) GLP-1—, GIP—
Brownetal,” — fEREREH  12-25  —BEE FA T bV —F Fha—A— 4 VR) v
2009 (22) (7XANVT 75K A7 50—2) GLP-1 t
Steinert et al.,'””  fEH A 19-29  — i 7 A28V — A 169 mg, VA 2= S G ) IV
2011 (12) T ANT 7 A K220 mg, GLP-1 —, X7+ FYY—,
A7 FUu—R 62mg gLy -

Fordaetal,” A 22-27  —WEl A2 5u0—2Z415mg FhIA—RA—= A VA Y,
2011 8) GLP-1—, X7F FYY—
I N ikBE
Raben et al.,*) WREH 35 100 AN THBERRE RE |, IRIFER ], BREDiER ],
2002 (41) BMI |, I/},

T4V F— IR |
Grotz et al.”” MBS 31-70 13 M A2 50— A 667 mg FPG —, HbAlc—, CX7F F—
2003 (128)
Sorensen et al.,”” @k EH 35 108 AT HWEH& fhE |, ~Srruvy |,
2005 (41) NS I

I AV F — G |
Rabenetal.,”  @kFEH 20-50 10 M AT HBE & fREL, 12|, GIP |,

2011 (23)

L7F U], TAVEF—EE]

rOOREREM - mEERL, |

B2, GLP-1 : Glucagon-like peptide-1, GIP: gastric inhibitory polypeptide ¥

72 1% glucose-dependent insulinotropic polypeptide, FPG : ZEJEIR¢ ML

z &
Fan P O NTHWRENE,  BARR 2R & A7 i) iz

TERWZDOIZ, FHEONTHWRE WEITL) DI
RRZEMBZ L IRBETH L, LW T, [TAR7OV
F=Au] R [Ar5u—2R] % EOYWHEN TR S h
BB L, 2L oWETRERS B EENIA
THEEEA D KA (ASB) | O EME &m0 2
MiFEm SN TWV5H,

ASB O IEOBINE, Wil 227 2@ 52
L 73 Fowler et al. D KBBEEFZIC X o TRENE,
COMETIIEBFBEIZOWTIZIEBENTBELT, 20
WD S TV A WREYED D 5 2%, ASB & ARTEH %
HEiis & DB 2 RET L7290 T OFZE & LT ERIE

W ORIk — MFZRIZ L 5T, ASB i3 2 EUEIR
RORIEEHGT 5 EBWME STV, Lal,
BMI % &# K T-& LCEET 5 L 2O gEL L7z
ZENS, OB AR M ST 5 2 &
AR EN LY,

7, oEESI1E, ASBToE Yy Ay hy—
¥ OB R B D, MetS OFRIEY A 7 2B S5
CERPSPICLEOW L, IS DR TIRRE
DEBEIELTBLT, MetSORIEY A7 2 Ed7-
RS BMI %> 557 L 7258 Tdh 5 I T 2 Vo

Doz a6, ASB OBMEMN 2K, ARERM
RACHEE 2 X721, MetS, MW T 2 BB BRGS0
ANBEET AL, 5D Y bR — VIR S
IR SN,

=77, NTHMEHIIMBERE R 4 > A ) VR 2 EE
C A SR D TRV EEZ 5T,
Brown et al. DHIZ LB ET AN T 7 LK EXAT T
O—A%E58L 54Ty VY —=FR 7V a—2AAm%KED
GLP1 5% S HIC RS2 0D, TSSO ANTL
HREHI BB OB H 2 UHE S 2 RENE 2z 5N
tzo)o

72, ALTHWEZ Y aliofBaESE LTHWS S
L, T AIVF PR O T IRE - IR R R R
WD) AT ZEIRT 5 T HeMED D 27 AT HREA
DR a RO AR Z WD S5 T LK
5D, KREWFERFERIE, WD %252 R KLY
AOMPL LT, TOKEZEHELTHEY,

ASB IZEHEAEICH BT LI ENEZ LRSS, H
EINSOBREBRG LRI 2R E L% <, Lin&
Curhan et al. 13 ASB Ok I H WA HEE R ERIK A B 0
TS 5 & i L, Shoham et al. iZ&HEEE L @
B e LTwnaPY,

BUEE oL, MORAZWNRLE LAZDDTHY,
HARANZXG E LIRS RO N oz T2, Bi%



74 AT - fHRA R

WFFEDRRF & LT, ASB @ik B I3 B 5 o [ml 25 2
5D BRI T 5 72O BGOSR D Z AL
AT & T wnwZ &, ASBidbk4 Mk 5 5
BETH Y, LS NTHWE BEROZEL L CHHl
TERWIEND D, 72, ATHIRE OB EZ/HRS
WHZEREZEMSEREIHE ST
2% ASB OFEAG 72 RIS X 2 RE RN <o AC L
EORRE, ATHREZObOORETERL, #
BUZHED EfTEOZ L KM Sz L b EZ 5N b,

& H b [C

ANLHBREHE, SO HWE & w9 221 TR <,
R AV F—, K9, BANBREOUE, WEHOKRZR
EOHWMTHWOLNLEMBMITHY, mHTEilh
METOMHEHEIZT SN TV D, 6K, BFERELIC
W BB E LTORCH TR TH o 7205 Rl
ZORHE LM R, FNENOEE - BRI EDbE T,
b ZHRILL T2,

BARNL TV EMEHS TS Y afizx AL
HRER ASB 12§56 2 i3, =3 VF—EBE
TICEDY, AR ) X7 25 %1
B2 H b, LOLABND, YallzfEssZE%<
ASB # % - BIEALT 5 2 Lid, B RRBERE O U A
I aREmOLREDH L, Sk, DAEHHEAO AT HKE
BT AT Y AN b,

X (73

1) EAE5EE (2013) dxmypi gy 2 -,

2) IH FE (1998) SR, R R A€ 92, 482-
486.

3) MOZATBOE N R F R SEIRBERRE (2012) HURERZE
FEREFAL.

4) Gardner C, Wylie-Rosett J, Gidding SS, Steffen LM,
Johnson RK, Reader D, Lichtenstein AH; on behalf of
the American Heart Association Nutrition Committee
of the Council on Nutrition, Physical Activity and Me-
tabolism, Council on Arteriosclerosis, Thrombosis
and Vascular Biology, Council on Cardiovascular Dis-
ease in the Young, and the American D (2012) Non-
nutritive seeteners: Current use and health perspec-
tives: A scientific statement from the American Heart
Association and the American Diabetes Association.
Diabetes Care 35: 1798-808.

5) Gardner C, Wylie-Rosett J, Gidding SS, Steffen LM,
Johnson RK, Reader D, Lichtenstein AH; on behalf of
the American Heart Association Nutrition Committee
of the Council on Nutrition, Physical Activity and Me-
tabolism, Council on Arteriosclerosis, Thrombosis
and Vascular Biology, Council on Cardiovascular Dis-
ease in the Young, and the American D (2012)
Nonnutritive sweeteners: Current use and health per-
spectives: A scientific statement from the American
Heart Association and the American Diabetes Associ-
ation. Circulation 126: 509-19.

566 % 2% (2013)

6) Shigeta H, Yoshida T, Nakai M, Mori H, Kano Y, Ni-
shioka H, Kajiyama S, Kitagawa Y, Kanatsuna T, Kon-
do M, Otsuki K (1985) Effect of asartame on dia-
betic rats and diabetic patients, / Nutr Sci Vitaminol
31: 533-40.

7) Fowler SP, Williams K, Resendez RG, Hunt KJ, Hazu-
da HP, Stern MP (2008) Fueling the obesity epi-
demic? Artificially sweetened beverage use and long-
term weight gain. Obesity 16: 1894-900.

8) de Koning L, Malik VS, Rimm EB, Willett WC, Hu FB
(2011) Sugar-sweetened and artificially sweetened
beverage consumption and risk of type 2 diabetes in
men. Am J Clin Nutr 93: 1321-7.

9) Nettleton JA, Lutsey PL, Wang Y, Lima JA, Michos
ED, Jacobs DR Jr (2009) Diet soda intake and risk
of incident metabolic syndrome and type 2 diabetes
in the Multi-Ethnic Study of Atherosclerosis (MESA).
Diabetes Care 32: 633-94.

10) Dhingra R, Sullivan L, Jacques PF, Wang TJ, Fox CS,
Meigs JB, D’Agostino RB, Gaziano JM, Vasan RS
(2007) Soft drink consumption and risk of develop-
ing cardiometabolic risk factors and the metabolic
syndrome in middle-aged adults in the community.
Circulation 116: 430-8.

11) Lutsey PL, Steffen LM, Stevens ] (2008) Dietary in-
take and the development of the metabolic syndrome:
the atherosclerosis risk in communities study. Circu-
lation 117: 754-61.

12) Mackenzie T, Brooks B, O’Connor G (2006) Bever-
age intake, diabetes, and glucose control of adults in
America. Ann Epidemiol 16: 688-91.

13) Lin J, Curhan GC (2011) Associations of sugar and
artificially sweetened soda with albuminuria and kid-
ney function decline in women. Clin | Am Soc Neph-
rol 6: 160-6.

14) Shoham DA, Durazo-Arvizu R, Kramer H, Luke A,
Vupputuri S, Kshirsagar A, Cooper RS (2008) Sug-
ary soda consumption and albuminuria: results from
the National Health and Nutrition Examination Sur-
vey, 1999-2004. PLoS One 3: e3431.

15) Fung TT, Malik V, Rexrode KM, Manson JE, Willett
WC, Hu FB (2009) Sweetened beverage consump-
tion and risk of coronary heart disease in women.
Am J Clin Nutr 89: 1037-42.

16) de Koning L, Malik VS, Kellogg MD, Rimm EB, Wil-
lett WC, Hu FB (2012) Sweetened beverage con-
sumption, incident coronary heart disease, and bio-
markers of risk in men. Circulation 125: 1735-41.

17) Steinert RE, Frey F, Topfer A, Drewe ], Beglinger C
(2011) Effects of carbohydrate sugars and artificial
sweeteners on appetite and the secretion of gastroin-
testinal satiety peptides. Br J Nutr 105: 1320-8.

18) Ford HE, Peters V, Martin NM, Sleeth ML, Ghatei
MA, Frost GS, Bloom SR (2011) Effects of oral in-
gestion of sucralose on gut hormone response and
appetite in healthy normal-weight subjects. Eur J Clin
Nutr 65: 508-13.

19) Ma J, Bellon M, Wishart JM, Young R, Blackshaw



N BRA &R AT 75

LA, Jones KL, Horowitz M, Rayner CK (2009) Ef- 24) Grotz VL, Henry RR, McGill JB, Prince MJ, Shamoon

fect of the artificial sweetener, sucralose, on gastric H, Trout JR, Pi-Sunyer FX (2003) Lack of effect of
emptying and incretin hormone release in healthy sucralose on glucose homeostasis in subjects with
subjects. Am J Physiol Gastrointest Liver Physiol 296: type 2 diabetes. J Am Diet Assoc 103: 1607-12.
G735-9. 25) American Diabetes Association, Bantle JP, Wylie-Ro-
20) Brown RJ, Walter M, Rother KI (2009) Ingestion of sett J, Albright AL, Apovian CM, Clark NG, Franz M]J,
diet soda before a glucose load augments glucagon- Hoogwerf BJ, Lichtenstein AH, Mayer-Davis E, Moo-
like peptide-1 secretion. Diabetes Care 32: 2184-6. radian AD, Wheeler ML (2008) Nutrition recom-
21) Raben A, Vasilaras TH, Meller AC, Astrup A (2002) mendations and interventions for diabetes: a position
Sucrose compared with artificial sweeteners: differ- statement of the American Diabetes Association. Dia-
ent effects on ad libitum food intake and body weight betes Care 31: S61-78.
after 10 wk of supplementation in overweight sub- 26) Blundell JE, Hill A] (1986) Paradoxical effects of an
jects. Am J Clin Nutr 76: 721-9. intense sweetener (aspartame) on appetite. Lancet
22) Serensen LB, Raben A, Stender S, Astrup A (2005) 1: 1092-3.
Effect of sucrose on inflammatory markers in over- 27) Brala PM, Hagen RL (1983) Effects of sweetness
weight humans. Am J Clin Nutr 82: 421-7. perception and caloric value of a preload on short
23) Raben A, Moller BK, Flint A, Vasilaris TH, Moller AC, term intake. Physiol Behav 30: 1-9.
Holst JJ, Astrup A (2011) Increased postprandial ~ 28) Elfhag K, Tynelius P (2007) Rasmussen F. Sugar-
glycaemia, insulinemia, and lipidemia after 10 weeks’ sweetened and artificially sweetened soft drinks in
sucrose-rich diet compared to an artificially sweet- association to restrained, external and emotional eat-
ened diet: a randomised controlled trial. Food Nutr ing. Physiol Behav 91: 191-5.
Res 55.

JJpn Soc Nutr Food Sci 66: 69-75 (2013)

Review

Artificial Sweeteners and Glucose Metabolism:
A Review of the Literature Published Since 2000

Masafumi Saito,*"' Yumiko Hori," and Kei Nakajima'

(Received September 4, 2012; Accepted November 1, 2012)

Summary: Individuals with diabetes and those who have an interest in their diet may consume foods and bev-
erages containing artificial sweeteners. Therefore, it is particularly important to examine the effects of consum-
ing artificial sweeteners on glucose metabolism. However, this is a difficult task because very few epidemiolog-
ic studies have been conducted in Japan. Therefore, we conducted a literature review of original articles
published in both Japan and other countries focusing on the use of artificial sweeteners in individuals with dia-
betes or obesity. The prospective observational studies retrieved by this search showed that habitual intake of
beverages containing artificial sweeteners was associated with the development of obesity and diabetes. By
contrast, several clinical trials revealed that body weight and glucose metabolism were not affected by addition-
al intake of artificial sweeteners or by consumption of special foods in which sucrose was substituted by artifi-
cial sweeteners. However, these clinical studies were conducted in Western countries and produced conflicting
results. To establish the appropriate intake of artificial sweeteners for Japanese individuals, clinical epidemio-
logical studies, including observational studies, will be needed in future.
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