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Table1l. Effect of high sweetness sweeteners on intestinal flora
Sweetener Microbial effect Object of study  Reference
Aspartame Increased abundance of total intestinal bacteria, Enterobacteriaceae and Rats [17]
Clostridium leptumin rats.
Acesulfame  Functional bacterial gene enrichment related to energy metabolism CD-1rice [18]
Saccharin Fermentation of glucose in the intestinal floraisinhibited Cara Rats [19]
Sucralose Increased the levels of Ruminococcus and decreased the levels of Sreptococcus  Rice [20-21]

and Anaerobic bacteria; Bacterial pro-inflammatory gene enrichment; Fecal
metabolite disorder; Increased expression of pro-inflammatory genes in mouse
liver; Increased P-glycoprotein and cytochrome p-450 in the intestine.

actamicro@im.ac.cn



EAREAE | Y 2E4, 2018, 58(11)

1981

Suez PR S IFOBRG . = SUREREAN
By 357 EL BT /)N B 1 R S I A TR, R R
—E AT B S B L TR R A, TS
AT AP 2 A R R, BRI S E R
A BTIEOR G OARE /R S UE] < S SR I i1 Sl AN
RO S TR/NRUG TR B A HERT, &
L TE TR 300 A7 76 R JC R 85 557 109 18 Rt A AR AL 3
o Palmnas 25N R FF TS B -5 A0 AR e
A G o I R IR IR R BB AL A B, BT
R A R UK, TR, e i 2 it i i
Wiy 357 2L R s M R R o A A R e S ) 55 R
By FR 535 o 303k 258 3 DK 7 1 20 R 174 2 B
PR BAT 3T A i T B4 A . Enterobacteriaceae Fll
Clostridium leptum AY=FJE 1G4 2% 50 br i
73 ] Sy O A A3 AT B A B A e, b
HENRWIR SCFA TNERER S %, MmN ™4
A R S A S A T v g DAL, DA o8 O i 2
B R S, X — LR A R T AR S WS F
F14)JE 5% 2 T et 0 3 1) 225 I W 7K P v DA B
Wl S 2B RS 30, X IR A 3R Y T A2 P 3 R
Wi, Pleffer SN Cara K U 1 A 55 4 2 i
TEPRAESRAT T HEATRER I Hog I & H pH {8
G AINATHIR R 2365 | Ve R ARG, U3
= H M AW A Y EDso fEL2350 0 260, 251,
140 mmol/L . MAHEE A By TH e, IXJEH T
FH M AT BEAE F 40 1 240 1 ) s A i i 12 R
G, T 240 0 A A R & B . Bian 2RI
16S rRNA /7 FIUHH €38 - BT (GC-M S) LS 21
SO T L FEE N I B A R R, S i 16S
rRNA 5 & B2 38 2 b 25 1) /)N BRI 18 v 45 254 F
R RS, R BTz i R e
T 1F 2 PR SR A R B s AR RE I 4 R R BT
/NERAREHE . BF 58 N 51 5 38 5 GC-M'S 43 A 30

PRI A P ) 3, T PR R e e A A Ok
M CEER Y 2 —, N R PT LA — 25 & T i
BENRNITR , WINERAN TR . TN IR FNZEAT IR 1Y i
F AR T AR T BA L 2 SR AN R E
IR . WFEN R R R L2 B AL T CD-1
/N i TE A A, HC I L TR R
Oxalobacteraceae = i [ AL I HAFHAKE I /0 . 25
TR X S S AR T L . IR RO B Sy T
25 N s A 7R A S PR R S 8 P A E & R AE TE
MTEEVE R
SRR A B Iz TR R, Tk
70 i T PR, G f B 19 B i AR £ 2 L
Bian 254 C57BL/6 itk /N Fd 1 ik K 48 i =
FANERE, T 64~ , il 16SrRNA FEH 7 &
IPEA AL B BR8N, BEER AR SRR
PR . B R ST AR R R A, E X
JHE RS S A 2 K4 b, R B/ BRI A2 R i [
41 iNOS Fl MMP-2 ik, MR %= br
RBARHT P ZETL, /RIS AR e R R = 4
AR HERAGIERIN, 6 4~ 1) = E A
A g 38 2ok gy 1 TR A SR R T 45 0 A A 2H 85 E XL
K. Abou-Donia % B = GRS X T 2R (14 i
WA & A Ik = SRS 20 1 T
A= W GRG0 A D RS RIS, RIS
AR5 3 (Western E[J38 ) B 1 18 Hh B AMHE .
EEA P-HIEAMANMEE p-450 BERm, 1
P-WE R I FIAN A (3 R p-450 Y216 K S finas sk A
AR R G AR, — TR, =4
FEME SO T K B 3 S B IR = S0 M Ui
40 it 32 31 2%, Rodiriguez-Pal acios 2512458 1+ 7% 1t
PRUZH 25 0 A, — SREHE RT REAIE F 5 2 ]9 (CD) 4%
HA R AAT ) A 18 2 SRRy, el Ll i S Ak )
EE(MPO)E MR I, - Halid 16S rRNA 44

http://journals.im.ac.cn/actamicrocn



1982

Chengxu Cao et a. | Acta Microbiologica Snica, 2018, 58(11)

2L e o3 M e B = R BEMEAE B A/ B B
Proteobacteria ) i & AR AT i 9 B2 A I T
et U TR G T

ik, W LR, mSHEE SRR R i
BRI, () s S T A A A QA T 5 7
XA ) 2 TR O, TR HAE 7 1 o 1 2
RS 32 PR A e A LRAE T AT, o I A 2 e
ATETEIN R

3 BAER RN G MEEH

1+ H JRE R TR A B b v i A R SR I
i, AR IR RHRTR , B A AR i T RE
B, fefEURVE, REEE RN, JFREdes
AL DR, I HETEHHEZS T8
AR AR AR, RS DA . ApEEE . FL
B2 2 S H B 45 (3 2).

Normal gut microbiota

High sweetness sweetener

: Perturbed gut microbiota &

& metabolites interaction with gut microbiota metabolites
| |
090 0.0 | Wu-2%°° ,°
L) | L
.. .. . ... . Pr ‘ Ig’g)lelnﬂémlﬁ('\ .
Ll Colon Colon _ F-col
| |

P-glycoprotein and cytochrome p-450T
Bacterial pro-inflammatory gene T

Proteobacteria and E. coli T

)

1. SEHEIHIKTIX G E R AT E T E
Figure 1.

F 2. BPEFHIRTXTEHIE BRI 220
Table 2. Effects of Reduced-value sweeteners on intestinal flora

Regulation mechanism of high sweetness sweetener on intestinal flora.

Sweetener Prebiotic effect

Object of study Reference

Sorbitol  Therat fecal microbiotais converted from Gram-negative bacteriato Gram-positive bacteria.  Rats [25]
Xylitol Moderate metered xylitol decreased the levels of Bacteroidetes and Barnesiella, and Rice [5,26]
increased the levels of Odoribacter in the feces of High fat diet and normal diet mice; The
fecal microbial converted from G~ bacteriato G* bacteria.
Lactitol  The number of Bifidobacteria, Enterobacteriaceae, Sreptococcus and Bacteroides Rats [27-28]
increased; The activity of carcinogenic enzymes decreased, and the amount of short-chain
fatty acidsin feces increased.
Maltitol ~ The amount of dry matter in the fecesis reduced, and the a-glucosidase activity isincreased. Rats [29]
Mannitol Mannitol is utilized by the fish gut microbiota and is fermented into short chain fatty acids Marine [30]

in the hind gut.

herbivore
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Regulatory mechanism and research progress of several
common sweetenerson intestinal microbes

Chengxu Cao, Junrui Wu, RinaWu
College of Food Science, Shenyang Agricultural University, Shenyang 110866, Liaoning Province, China

Abstract: Sweeteners are food additives that impart the sweetness to soft drink foods, which can be divided into
high-intensity sweeteners and low-calorie sweeteners. At present, the regulatory mechanism of sweeteners on
intestinal flora has become one of the hot spots. Sweeteners can affect the ecological balance of the gut microbiota,
and then affects the health of the host. More and more data indicates that excessive consumption of sweeteners can
cause metabolic dysfunction, and affecting host weight and glucose tolerance. This article reviews the recent
research progress of several commonly used sweeteners on intestinal microbia regulation, in order to provide
reference for the researchers.

Keywords: intestinal flora, high-intensity sweetener, caloric value sweetener
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