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Abstract: Gut microbiota, tea and tea polyphenols are closely related to obesity and comorbidity,and the interaction be-
tween them is a hotspot in the field of food; medicine and biology. On one hand, the bioconversion of tea polyphenols and
other ingredients by gut microbiota improves the bioavailability of tea and tea polyphenols, which is more conducive to
the regulation of obesity and comorbidity. On the other hand,tea and tea polyphenols can affect the composition and
function of gut microbiotasand thusaffect ‘the development of obesity and comorbidity. This paper reviews the regulation
effect of gut microbiota, tea and tea polyphenols and their interaction on obesity and comorbidity. Besides, the mechanism

of tea and tea polyphenols for regulating obesity and comorbidity through gut microbiota is summarized , aiming to provide

valuable references dor study on active ingredients of tea and its product development.
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WA 2T 2 1 U T8 DA R A A 3 bl 25
BURE Clostridium difficile Colitis ) FH X F A, B 2¢
s i bR S EURE  IE e R R e
AR (14 26 5 M S AT R TR A 1) Ml s
AR R MR JAE A O L B I R M N Lacto-
bacillus . Bifidobacterium , " {0 i FEE TP IIERY
JRFE A SCRAY 3t - B 40 335 5 A 434k

B 438 o5 S 2R 4 it ( Dendritic cells, CD) 1Y AL,
A B IRELH R T bk L 40 Y Ak, £ 2 A A OC
WAL A, AERe I FERRE A S 3k | BRI 1 58
PRI K, 38 Gk sh T o AR R Y LPS
/S i Clostridia 55 T 74 T B3k =/
W, EATTRE 2 e & 27 4 r= A2 T FR &R, 3 2 e B 1Y
PPAR - 38 FA ] B T o Bk 40 o ) A R B AT A
S AR R R BRI X AU BT
A o PR BB , e I 1B R ARSI KRR 1
T NG ZWEEEAE 2 , D3 TG TGN 1] PS , R AL R
AHOCHEG I AU o

J TE A AR e RS BB SR A 1Y SCFA i
Al GPR A iR . B IESE SCFA &%
KT L 5z A i P 2R R G 5 4 i 3% T 1 — &R
51| GPR BYBCAR, HAF IR X GPR41 il GPR43 |t iR
X} GPR43 . T fi2 % GPR41 F1 GPR109A 43 51| 3 81
F AR CEE G IR s TG Tl S 5 R
TeJAE T B 15

4 BHEHRE

[ ERAE ) R A A AR LA A 1 T HE
JE B A AE B LR Y 28 it o B T Bl A W 5 2 I ok
2 M W AH B A P HE Rk B O e D T HAT 22
YERT. —J7 T, ol (AR 0 vl 25 v 22 1y e LAt 7
A R S N U T - I P G L T R A A
T A FE HE A VR 5 o5 — 07 T, 25 2 2 B B OHAR
AT B E A A [REE 2 5 1 R
MR E A, B 2 L N R A e e 2K,
LA AL BAR BRIV E ] 1B 1 s T
o5 L2k 22 Wy i P T (A A 4 RE JRE B O e B
EIS T E

i3 RS A ELHEIE ] 1 LA T s (i AT
PG AT, B FE 43 B0 T B 1) A IR 9T 4R
WA AL . BRBUAE B A 2 TR 3 W 2% K
AR Wy FAA NI SO K BHE T, A A Dt
FEW KB B Y 5 2% R 2 By LA T Ta) A B
SRR, SR H A BIF T A FUAS B A 2 I 2R 22 B
WA R E 2R, B R 0 2 b 22 5
Mo B A= WA 2 T, HOR 2 8 FAE 2 R il A W)
PRSP XTAE I 8 B AR B DT T, FRTAR DA iF
FEIT T2 AT 440 AR W D R X 2 o 2
1y e HAB S o W Ak b, HL BRI R 2 h i B
AE DA Z WL F 0 B il S A v A TR AR AR, A



1646 FIRF=IIEIE 5T % Vol. 30

Tea and Tea Polyphenols

Dietary Choline, Lecichin, Cainitine —_

FE AF AF 1 P 4] | 5 |

Gut Microbiota
Intestin,

o © . <_\ i
- /7 i M‘\ kY
Bile acid Reg 3r
/ THA

PPARY
Lactiones,Phenolic SCFA Chienp

id, Si SREBP-1
acid, Simple phenols GPR43
\cmm bians
7 v v 0
' = =
AmPK GNG  LPL, Pgc-1a Immune system

Bells, Teells, DC

i - Inflammation response,
Portal Vein PPY GLP-1
SGLT3 p-opioid receptor TNFa, AL, IL-6.IL-2, IL-B,
i sCRP,MCP-1
FFA, LDL, HDL, TC, TG;
Body Weight,
Liver Vegus Nerve Fat metabolism,

Lipid oxidation,

Insulin sensitivity.

TMAO Brain Appetite

Qaﬂ o \%beslty and related diseases

Bl FRFEZBBEIHEREDEVENEFRE

Fig. 1 Tea and tea polyphenols regulate obesity ‘and comorbidity through gut microbiota

RE B2 FE—Fh i A= Wy 5 W B AR (N S AL i 42, 4 Ridaura VK, et al. Gut microbiota from twins discordant for

TR ELAR B 45 1 s A A ot I PR 2% R A 17 obesity modulate metabolism in mice[ J]. Science ,2013,341 ;

B, TSI RO U I h g R 10001070,

b s o B8 e A T 52 e A S B RO I Bl A 20 1

5  Wolf KJ. Gut Microbiota and Obesity[ J]. Dig Dis,2012,30.;
196-200.

(o BT LA, AR TS 0 i 5 5 M QR BF 5T

FBUNAEE [R) 7 R M ARG AL I ST A S

6 Sudrez ZN,et al. Microbiota depletion promotes browning of

white adipose tissue and reduces obesity[ J]. Nat Med 2015,

T AR B A | A Ik R 21 2 Doy 2 i A L A4 21.1497-1501.

Z Y W 1B A o S 22 Wy e HAth 8 A3 i Ak, N 7 Jin J,et al. Effects of green tea consumption on human fecal
ol A Wy as R AT RE 2 i DL S A A: WA i 12 i F microbiota with special reference to Bifidobacterium, species
EATRAR IS B8 15 9 3l 52 i 45 2R [J]. Microbiol Immunol 201256 :729-39.

BN PRAEST b, T8 T AR 38 5 Mg s 8 Seo DB, et al. Fermented green tea extract alleviates obesity
YA WU G IR 5 T At and related complications and alters gut microbiota composi-

tion in diet-induced obese mice[ J]. J Med Food,2015,18:

S BICEK 549-556.

1

9 Axling U, et al. Green tea powder and Lactobacillus planta-
Yu QH(FFKELL) , et al. Mitigation effect of Jerusalem arti-

choke inulin on obese mice[ J]. Nat Prod Res Dev( KIR7=4)

rum, affect gut microbiota, lipid metabolism and inflammation

in high-fat fed C57BL/6J mice [ J ]. Nutr Metab,2011,9

WaE 597 %) ,2017,29 :141-146. (1):1-18

Richard D, et al. Overcoming obesity: an initial economic a- 10 Senger AEV, et al. Effect of green tea ( Camellia sinensis )
nalysis[ R ]. McKinsey Global Institute,2014. consumption on the components of metabolic syndrome in
Biéckhed I, et al. The gut microbiota as an environmental fac- elderly[ J7. J Nuir Health Aging 2012 ,16.738-742.

tor that regulates fat storage[ J]. Proc Natl Acad Sci USA, 11 Sae TS, et al. Weight control and prevention of metabolic syn-

2004 ,101:15718-15723. drome by green tea[ J|. Pharmacol Res,2011 ,64 :146-154.



Vol. 30 XUACHEAE : W BT 5 % TS 2 B () A B A R DR R IR B3 e v i VR 1647
12 Hamdaoui MH et al. Tea decoctions prevent body weight gain fibers alleviate type 2 diabetes[ J]. Science,2018,359.1151-

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

in rats fed high-fat diet;black tea being more efficient than
green teal J |. Nutr Metab,2016,6:33-40.

Du W ,et al. Hypoglycemic effect of the water extract of pu-
erh tea[ J]. J Agric Food Chem,2012,60:10126-10132.
Peng Y ,et al. Water extract of the fungi from Fuzhuan brick
tea improves the beneficial function on inhibiting fat deposi-
tion[ J . Int J Food Sci Nutr,2014,65:610-614.

Alves MG et al. White tea consumption improves cardiac gly-
colytic and oxidative profile of prediabeticrats [ J]. J Funct
Foods ,2015,14:102-110.

Amiot MJ, et al. Effects of dietary polyphenols on metabolic
syndrome features in humans: a systematic review [ J ]. Obes
Rev,2016,17 :573-587.

Rains TM, et al. Antiobesity effects of green tea catechins:a
mechanistic review[ J]. J Nutr Biochem ,2011,22(1) :1-7.
Nomura S, et al. Teacatechins enhance the mRNA expression
of uncoupling protein 1 in rat brown adipose tissue[ J . J Nu-
ir Biochem ,2008 ,19:840-847.

Yang CS, et al. Mechanisms of body weight reduction and
metabolic syndrome alleviation by tea[ J]. Mol Nutr Food
Res,2015,60:160-174.

Yano JM, et al. Indigenous bacteria from the gut microbiota
regulate host serotonin hiosynthesis[ J ]. Cell ,2015,161 ;264-
276.

Korem T, et al. Growth dynamics of gut microbiota in health
and disease inferred from single metagenomicsamples [LJ7.
Science ,2015,349,1101-1106.

Franks PW et al. Gene-environment and gene-treatment in-
teractions in type 2 diabetes; progress, pitfalls, and prospects
[J]. Diabetes Care 2013 ,36:1413-1422.

Cox LM, et al. Altering/the intestinal microbiota during a crit-
ical developmental” window has lasting metabolic conse-
quences| J ]. Cell 2014 ,158.705-721.

Le RT,et al. Intestinal microbiota determines development of
non-alcoholic fatty liver disease in mice[ J]. Gut,2013,62;
1787-17%-

Ussar, et al. Interactions between gut microbiota, host genet-
ics and diet modulate the predisposition to obesity and meta-
bolic syndrome[ J]. Cell Metab,2015,22:516-530.

Carmody RN, et al. Diet dominates host genotype in shaping
the murine gut microbiota[ J]. Cell Host Microbe ,2015,17
(1):72-84.

Shoaie Saeed, et al. Quantifying diet-induced metabolic chan-
ges of the human gut microbiome[ J]. Cell Metab,2015,22
320-331.

Zhao LP,et al. Gut bacteria selectively promoted by dietary

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

1156.

Koppel N, et al. Chemical transformation of xenobiotics by the
human gut microbiota[ J]. Science 2017 ,356;1246-1257.
Van DJ, et al. Colloquium Paper: Metabolic fate of polyphe-
nols in the human superorganism [ J ]. Proc Natl Acad Sci
USA,2011,108 :4531-4538.

Williamson G, et al. Role of the small intestine , colonrand mi-
crobiota in determining the metabolic fate” of /polyphenols
[ J]. Biochem Pharmacol 2017 ,139:24-39.

Monagas M et al. Insights into the metabolism and microbial
biotransformation of dietaryflavan-3-ols and the bioactivity of
their metabolites[ J |. Food Funct,;2010,1;233-253.

Chen H et al. Biotransformation of tea polyphenols by gut mi-
crobiota[ J]..J Funét Foods,2014,7(1) :26-42.
Gomezjuaristi M, et al. Absorption and metabolism of yerba
mate phenolic compounds i humans[ J]. Food Chem,2018,
8:1028-1038.

Pan MH et al:Combination of citrus polymethoxyflavones,
green tea polyphenols and Lychee extracts suppresses obesity
and hepatic steatosis in high-fat diet induced obese mice
[J]. Mol Nutr Food Res,2017,61:1-9.

Bang SH, et al. Metabolism of rutin and poncirin by human
intestinal microbiota and cloning of their metabolizing «-L-
rhamnosidase from Bifidobacterium dentium[ J]. World J Mi-
crobiol Biotechnol ,2015,25(1) :18-25.

Fukuda S,et al. Bifidobacteria can protect from enteropatho-
genic infection through production of acetate [ J]. Nature,
2012,469 :543-547.

Singh DP, et al. Isomalto-oligosaccharides, a prebiotic , func-
tionally augment green tea effects against high fat diet-in-
duced metabolic alterations via, preventing gut dysbacteriosis
in mice[ J]. Pharmacol Res,2017,123.103-113.

Cheng M et al. The modulatory effect of ( -) -epigallocatechin
3-0-(3-0-methyl) gallate( EGCG3"Me) on intestinal micro-
biota of high fat diet-induced obesity mice model[ J]. Food
Res Int,2017,92:9-16.

Foster MT et al. Fuzhuan tea consumption imparts hepatopro-
tective effects and alters intestinal microbiota in high saturat-
ed fat diet-fed rats[ J|. Mol Nutr Food Res,2016,60:1213-
1220.

Marchesi JR ,et al. The gut microbiota and host health:a new
clinical frontier[ J]. Gut,2016,65 :330-339

Yu X, et al. Probing the interaction of polyphenols with lipid
bilayers by solid-state NMR spectroscopy [ J ]. J Agr Food
Chem ,2011,59 :6783-6789.

Slobodna-Kova L, et al. Antibiofilm activity of plant polyphe-



1648

KIRF=YIBE R 5T K

Vol. 30

44

45

46

47

48

49

50

51

52

53

54

nols[ J]. Molecules ,2016,21 :1717-1732.

Vidigal PG, et al. Effects of green tea compound epigallocate-
chin-3-gallate against Stenotropho monas maltophilia infec-
tion and biofilm[ J]. PLoS One,2014,9 ;¢92876-¢92884.
Navarro-Martinez MD , et al. Antifolate activity of epigallocat-
echingallate against Stenotropho monas maltophilia[ J]. Anti-
microb Agents Chemother ,2005 ,49 :2914-2920.

Knights D, et al. Rethinking " enterotypes" [ J]. Cell Host Mi-
crobe 2014 ,16:433-437.

Cooper DN et al. Does whole grain consumption alter gut mi-
crobiota and satiety? [J]. Healthcare ,2015,3:364-392.
Ettinger S. Obesity and metabolic syndrome[ M ]. New York;
Nutritional Pathophysiology of Obesity and its Comorbidities,
2017 :1-26.

Vadder FD, et al. Les des
bénéficesmétaboliques via I'activation de la néoglucogenese
intestinale[ J ]. Obésité 2014 ,9 :280-285.

Duraffourd C, et al. Mu-opioid receptors and dietary protein

fibresalimentairesinduisent

stimulate a gut-brain neural circuitry limiting food intake
[J]. Cell,2012,150.377-388.

Koeth RA et al. Intestinal microbiota metabolism of L-carni-
tine,a nutrient in red meat,promotes atherosclerosis[ J]. Nat
Med ,2013,19:576-585.

Jia W ,et al. Bile acid-microbiota crosstalk in gastrointestinal
inflammation and carcinogenesis [ J . Nat Rev Gastroenterol
Hepatol ,2018 ,15:111-128.

Schugar RC, et al. The TMAO-producing enzyme flavin-con-
taining monooxygenase 3 (FMO3) regulates obesity and the
beiging of white adipose tisste[.d] Cell Rep,2017,19.2451-
2461.

Wang Z,et al. Non-lethal inhibition of gut microbial trimeth-

ylamine production. for ‘the treatment of atherosclerosis[ J].

55

56

57

58

59

60

61

62

63

64

65

Cell ,2015,163 :1585-1594.

Backhed F,et al. Modulation of fiaf and the gastrointestinal
microbiota as a means to control energy storage in a subject:
US20050239706 Al[ P].2005-10-27.

Kusumoto Y, et al. Bile acid binding resin shows anti-obese
effect through the modifications of intestinal microbiota[ J].
Endocrine Abstracts ,2012,29(5) :1-5.

Everard A et al. Microbiome of prebiotic-treated mice reveals
novel targets involved in host response during obesity [ J ].
Isme J,2014,8.2116-2130.

Druart C,et al. Modulation of the gut mierobiota by nutrients
with prebiotic and probiotic/properties[ J ]. Adv Nutr,2014,
5:624S5-6338S.

Kau AL, et al. Humangnutrition, the gut microbiome and the
immune system|[ J [<'Nature 2011 ,474 .327-336.

Jialal 1, et al. Toll-like receptor status in obesity and metabol-
ic syndrome:a translational-perspective[ J]. J Clin Endocri-
nol Metab,2014,99(1) :39-48.

Sanjabi By, et al. Lipid droplets hypertrophy: a crucial deter-
mining factor. in’ insulin regulation by adipocytes [ J]. Sci
Rep,2014,5(8816) :1-12.

Samuel BS et al. Effects of the gut microbiota on host adipos-
ity are modulated by the short-chain fatty-acid binding G pro-
tein-coupled receptor, Gprd1 [ J ]. Proc Natl Acad Sci USA,
2008,105:16767-16772.

Cox AJ,et al. Obesity, inflammation, and the gut microbiota
[ J]. Lancet Diabetes Endo,2015,3.207-215.

Le CE,et al. Richness of human gut microbiome correlates
with metabolic markers[ J]. Nature 2013 ,500:541-546.
Layden BT,et al. Short chain fatty acids and their receptors;
new metabolic targets[ J]. Transl Res,2013,161:131-140.

(L#F 1564-70)

17

18

Ito H, i P, Koreishi M, et al. Ellagitannin oligomers and a
neolignan from pomegranate arils and their inhibitory effects
on the formation of advanced glycation end products [ J].
Food Chem ,2014,152.323-330.

Adfa M, Yoshimura T, Komura K,et al. Antitermite activities

of coumarin derivatives and scopoletin from Protium javani-

19

20

cum Burm[ J . J Chem Ecol ,2010,36.:720-726.

Kan SQ,Chen GY ,Han CY ,et al. Chemical constituents from
the roots of Xanthium sibiricum[ J]. Nat Prod Res,2011,25:
1243-1249.

Nagaiah K, Krupadanam GLD, Srimannarayana G. Coumarins
from the bark of Xeromphis uliginosa[ J]. Fitoterapia,1992,
63:378-379.



