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Review: Plant Polyphenols Modulate Lipid Metabolism by
Regulating MicroRNA

Su Dongxiao'?, Zhang Mingwei', Zhang Ruifen'*
('Sericultural and Agri-food Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510610, China,
“Department of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract MicroRNA (miRNA) is small non-coding RNA molecule, about 21~25 nucleotides in length,
which regulates gene expression at the post transcriptional level by decreasing the translation and/or stability of
messenger RNA. Approximately 60% genes encoding proteins in human are modulated by miRNAs, including
genes modulating lipids metabolism. Plant polyphenols can exert hypolipidemic activity by regulating the lipid
metabolism related miRNAs, such as miR-122 and miR-33. This paper reviewed the advances in action mechanism
by which miRNAs modulate lipids metabolism related mRNAs and the possible effect of plant polyphenols in such
a bioprocess.

Key words microRNA; miR-122; miR-33; polyphenols; lipids metabolism
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B8 BRI T A 1 HAT L EAR R, miIRNAS
52 AR, W 20, KA S AR
JACH AR, e ] R T P A R L AT
SR Ia 1 SRS M P AT IR A il A

miRNA [ 5 ({315 52 21 2 B A ZR I, VF
Z B PEY FAT UE i 2 miRNA R 2R3 7K -
AT T 2 U Y L I I mRNAR % k000 #4)
2 W2 F AR T de LK) — RSRAE s Ve o, I 4F
REWE TR I, FA) 2 W 10 e B DR 4 55 L0
miRNAJF R IEAT K, O K WA TR,
Yy 2 Wy 3 503 i AU AT S 38 R, AR LI
5 JFC R Y T A % 32 1 2 o DL [ RS A A
TR = G 5 AR 3 A B AT AR S AR R 1 A
A R, B AT ST miRNARF IR 0 RN, W
FUE KB, R 2 Wy SO G AR T R Y
miRNA[FJRIE KA EEIC R, s E R & Wil
TR AR AR A DCmiRNA K 5 7K Tk U 2 4 i i
AR AR G 5L 1 B A P ks, 38 i 4 3638 5 i
SO AR AN B AR AL AR FH O, DAL, A R A SR,
miRNA R ULA S F5B5 A6 7 15 oA QAR S (s
YRR . AT ZELRER T miRNA R 705 54 Gl
(IR FHMLUARELA) 22 By of Jig o A T AT SmiRNA

IREN, PR 22 Wy R A (25 HLA

1 miRNAS5BE Rt

miRNAJE 18 3 6] i 5 AR AF G 5 PR R/ el 5
DT~ P 2 55 S YR 4% S S0 I 2840 S A 1) 3 4
CLR I 5 i oA 1 1 2 41 52 miRNAFS 1R 2, W
miR-122. miR-370. miR-33. miR-103. miR-107.
miR-758. miR-106bMImiR-146a%%, H i if 518 2 (1)
JEmiR-122F1miR-33,
1.1 miR-122 588 F4X 5t

miR-122¢ 55 — N4 % e FLAT U 45 A5 o AR gt
I BE MmiRNA, ‘B 78 J A I 21 23 rp 360k =F B 0
L 0 T B miRNAK A &5 (172%5 3l 4 52 56
WE & B, miR-1227] 52 i AL 44 JIH [ /i 70 g 7 1%
P, Esau5PR R X5 # 11 % (antisense
oligonucleotide, ASO)F A #f FimiR-1221F) Ty fig, &
A0 31 4 /) B 5 o0k TR 2 B A I v o T T T e
Jon, i L T B, [ R U g R R O ] e
B S N B B BRI, miR-1226k k4 5
SO 4 R 07 1 4389 AH OC BFFAS(fatty acid synthase).

ACCl(acyl-CoA carboxylase 1). ACC2(acyl-CoA
carboxylase 2). SCDI(stearoyl-CoA desaturase 1)
ACLY (ATP citrate lyase)F1 IH [ fE A€ AH 22 28 A
SREBP-1c(sterol regulatory element-binding protein
-1o) %5 B 5 A, MM 5 25006 M 2 R IH. [ 55 it gk
Do MfilmiR-122%5 N 23k ), 806 I 1D 12 A X g
FAS. ACCIHMIACC255 FJmRNAZ i /K - f fIKC7,
Elmén 5P ] ASOB A i) R AL 5 9 45 I 2 Mk
JHF HEmiR-1223% 325, ) LI 3 rh 2 JIEL [ 72 5 B 410
) 70 70 S 0 i gk b . AT AE ST AR IE, miR-122%%
B4 2> 3 SO [ I ROk B 5 R BEHMGCR(3-
hydroxy-3-methylglutaryl coenzyme A reductase)ifi
B AT, J2E i s e L 5 B X HERIFSE R W], miR-
1222 5 fg A 2
1.2 miR-3705 PR it

miR-370E Jig Ji0AC 4 % 7 i 5 miR-1224F
FHAL, & 2 30 2 1 5 miR-12211) 3 3% 7K 7 I R 15 B
AR, A 4 i HepG2% HmiR-370/55, 4i /i
HimiR-1223 35 7K1 £l 1 HlmiR-3703 34 i 2
B miR-122/K V- HepG241l Jiil & %tmiR-370)5, 4
s WSREBP-1c. FAS. DGAT2FIACCIS [f) 32 35 K
SR G R, 1 FHASOAL BE 40 Mo i, F ok 2L PR () 3%
T KP ] 4R 0, gk — P i L ASOF i HepG2
A WmiR-1223 3K ), Jx BL 40 il A miR-370%} F &
BE DK TA TR 5% g 233 . AR, miR-3701 68 5
Cptla(carnitine palmitoyltransferase 1a)J[A3'UTRI[X.
B I 25, JET AL Cpel ad R38R, IRITRBAAL
HHAR . IXEEWTITEE RN, miR-370Z 553715 JIF it
AR
1.3 miR-33508 R i1

miR-3347 T-SREBPHE K| 1) A & 1o, L1 15 IR
AR T A7 e T A O, et A R A i P IE
] P A0 I PR 0 285~ A4 14 D B e o i T TR 44

miR-3338 1 4 i) i 15 4BCAL. ABCGIFINPCI%:
B DA ) A TA R 2 IEL [ 5 ) AP Marquart 54}
FLmiR-3350) 41 g P L[] P 25 R RS ), R I e i
miR-33 K] FURL T HEK 29341 Jfd, miR-331:d 3 1 4 Jfil
S i R A B 1) ApoA Tk 2D, 1T ASORERmiR-33
Jei, 4N M PN JE [ B AR 95 59 0. Najafi-Shoushtari 5+
I T H [ 1525 0 40 i Y miR-332 1L fR S, B
Jory I 0 6 0 FET- 40 P I T 5, ) Y miR-334%
IR i A T P A N, miR-33%K A |
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W . MarquartS54 e — 438 T /N U IEABCA 1K
IR B HEAH e R A A 20, R ImiR-33 3 3o 4 v 1 %
ABCAIR i 45 11 [ i 2 A5~ F 47 . Rayner%5! B FUIE
S, R KB AR S EmiR -33 55 AT LR
FFIEABCA1/K -0 AT WS &I, miR-33 ][] i ids i
55 57— JIH [ i 448 R ABC G 1), IR BBHJF 57 45 B2 1,
miR-33 115 40 it Ay AL ] e ) A1

miR-33 i sk W 775 I 7 R BAEL AL AH JSmRNA
FILAERE TR . DavalosE 40 i A1 5h 4 7K -
TIF T P 98 P miR -3 3 1 2 38 X6k g 7 1R B4R A AH 5%
FER RIS, R LN HImiR-33 1k ) LG i g 1 R B
S EEBFCROT. CPTla. HADHBFIAMPK a5
g RGP LI ABIESL, MHmiR-33K1% b
G T R PAE AT DG R S B 1 S 19, [ i
1% 45 i AF ¢ 3L ISREBPI . FAS. ACLYFACACAZE
TR TRV, 5% 3 /) B S 36 AR R I I % — IfiL
HVLDL H iy = FR WA /K P 2 B
1.4 HittmiRNA 5B5RK i

miR-103. miR-107. miR-758 FmiR-106b%%
% 55 g e ACHE (1) 8 72 . Ramirez2% 430 i ASO# Bk
N A2 5 98 N B CHA) /N B 6 4 (37 74) R 1)
miR-758, KILABCA1FIA i, 4 i py A [l i 75 i
. Kim&5EU9% B, miR-106bi i i 445 /N Bl # 42
JCAH L ABCA 1R 1A 338 1 BHLLE 41 H v JIE ] e A7
Al L, miR-758 FImiR-106bid ik i 15 #% 5% JFABCAI
5 DAL P 2R e 4 IR [ W s P A, AR
miR-3321LL.

miR-103F miR-107{7 T PANK(pantothenate
kinase) N &5 1o 5% & A5 IE KlmiR-103MmiR-107
5532 IRV LL R4 Y, Jl sk i FA S 3 R 1 I ok
WA R & B9, A, Yang WK B, EE 40 i
P miR-146aid %A 0] 15 2 B i AR FE IR 22
O[] 25

2 ZEAXTBE KT HE XmiRNARY 15
LR, g, VETIRE, gt
G A 2B AR S R E P, 3 2
Sy, HUAML TR AR WIS YA ALY, i 3 4
SR SCHRRIE T 2 W A M3 VE I miRNA K SF R L
. S SR P AN IS S I R
PES, SRR L, N TR, /N R
AR /N, 5] 297 40 P T miR-205-5p 3 i 45 % I

Y15 Y. DR, W 22 0 EE ] A o o
Y AT 5 KU T miRNA R Rk, b i AR I L P v
o A7 3CHRHRIE, 73k 2l ik # HIMAPK (mitogen-
activated protein kinase)Erk K f#{[ TRBP(TAR-binding
protein) i B2 4k 3 117 90 FImiRNA /1y 44 [ B 20 (4 5
AZ AN HImiRNAZR AP, 21 5 4 fu (5 5 AH L AE
R A G006 SN, 71 2 i DRl 3 1, AT s e 2 PR
FEARP, RO T 2 By I miRN AR IA/E - L
IBEFEHRAE IR D, SCRRHRIE AR 22 1) 22 22 Iy 6T miRNA
RILIKEAL AT .

) 2 9y fie 6 1759 AL I HLAA miRNA ) & 1k 7K
S, M AN [F] 9y 2R A5 0 5% M miRNA ) i 2 S /K-
7 3 K. Milenkovic552Uil 1 miRNAFImRNA
e B MU S NI 008 SN 5974~ (NN 1111578 SN
EE R, LR LR RAROER WnHERR R
BRI SEORN A A 22 W % v I IR B WA () apo /)N B
R miRNA 52, 45 0B, MR 3 AAETs
B SN [A] W S ) BN /) BlmiRNAM 2 £ B MR IA
IKP RSS2 R BOR(R ) SNSRI S TC 18
2 B I R UK AR AR AL B miIRNA ) B 1
BB GWZ . TETR NI, SEE Tk My R Fh 2R
b, A E— 20 2% A JLA T IR T miRNATS # .
TiAk, W RA G PP R T B miRNA 5 1) D) gt A
AE 2 A0 A BT SR E 22 Wy o) e L6 5E miRNATF
WO AnSEPHRE R & T IL R R-3-WE TR
fik(epigallocatechin gallate, EGCG)if i " il 45 5 1k
miRNARIE R AR L A6 I5 T 10 N R E Rl 21 4
A5 . KumazakiZESVR I, K20 pmol/L 2
F TR Ak 3 45 e 40 I DLD- 16 2 25 4 5 40 S Y miR -

F1 T EIEN M RIA T apoEEE R /N AP miRNAR)
HE(IRYES % HK21]1220)
Table 1 The numbers of miRNA regulated by different
phenolics in apoE knockout mice (modified from reference [21])

Z W L] e Mt
Polyphenols Down Up Total
Quercetin 22 25 47
Hesperidin 53 44 97
Narangin 33 36 69
Anthocyanin 30 15 45
Catechin 36 44 80
Proanthocyanin 37 18 55
Caffeic acid 18 11 29
Ferulic acid 17 22 39
Curcumin 55 11 66
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34a(2.56%) Fllet-7aQ i) 2 2, HE iy T I I 4 2
0 5 3R 455 DR B2F3 A LT i A DT 7 4 e A
JULZH o 3 4725 PR -5~ Sirt [ (Sirtuin type 1)

H T S U I, T4 2 Wy B A K he Ay am
b b R BT R T 7 R R IE ] 7 A A A JEmiRNA
(R ZEIE AT, BRI R A AR O (1) 38, T
SIS R SO AR . FE) 2 15 1 T miRNA
FEMA I TA QI AH SC A R R GE A g n k2.
2.1 1% BT IHEmiRNAE T A5 AL A it

F W) % W & B B AT I T miRNAZK - (1 4
Mo JovenZEP VR I, FfELEk NFCH A2 My 4 ) v]
LA A w5 g ] M 9 A LDLAZ A4 B b /0N S H
T = TR 07 K, T IS v 22 AN R B
P 15 B AN VR T 7 R A S b A9 o 4 i LML O IR,
e M I 30 8 3h 40 Ak A miR-103F0miR-10735 R 5
Fak, M HE N BCH A 2 15 52 UY) e 1% {miR-103 71
miR-107FFAK 2 5556 BUALAH 4 (7K P, ) I ik I 3%
P HImiR-122F1 22 35, M1 1 422 JIg 107 1 AU AH O 3
FAS. SREBP-1cf1 AMPK(AMP-activated protein
kinase)%5 K1, B BFEAREH . AR YYE £ b
A 15 I miRNAA [A] . Baselga-Escudero%:Po%} 4 25
KFIEAE T ZFE U R 1T miR-122 J SLHEIE R AT &R
GEWT IR BN, SN AR JSAETT 2R SR U AT A b s

BT Y O BUTEIE B A A0 35 5% 19 JH 40 B miR -
1227K3F, DA 410 sl FL 80 3 DR EAS 2 ik, 92D Mg I PR
B ISR E LR T KR N AR A T 5=
SIS0 U0 A I S A 8 2 0 751 2 20 )0 Oy PR A R
LI, S0 AT AR BRUM 40 M i miR- 122 75 5t 6
FBRAR, BEILDR FASHE W, o — S Pparp/s
RI5 B, NIRRT, Murase%5PY7E &1 IR
i 155 IR CSTBL/G AL i /I BUE IO B, w22
Wyt NiEHE4S. ACCI. SCDI. SREBP-Ic. ACC2
FNPDK4%5 5L R 1R 2 8 /0 W i 10 &8 R AT 3k
— B F /N B Hepa 1-641 030 30F T R 45 51
[F) I 34 R L2 Wil 22 1) Adh BE ¥ Hepa 1-641 g ' miR-
122101 R TE AT T T 35%. PRI, HEIHLY) £2 IyiE
BT miIRNAZRIL KV 1R 75 2 2 N 105 R A4 -
2.2 1EYI% EHE T IS miRNAE 75 8 E B2 X 5t
) 22 Wy 38 i 3 T miR-33 FmiR- 122 % 3 7K -
K ¥ HE [5 B2 AC 1 . Baselga-Escudero®$P99%¢ vF T
TP Wistar A B35 N3 (2.5 mL/kg AR 55) B 5 A5
HIRF IR A6 T 2 S UM M (250 mg/kg Ak ) &k
SEHG(0, 1, 3 heRAE MLV, 55U ML), AFF 5 0 4 24
FFIEAETT 2 Ae % Wl =25 B R BRI v b H v =R &
S, U Hp s A G R = e, 2Ry
TR 7] 5 4L T AR miR-3 31 2 3k 506}

F2 SEHBD BB mIRNATA R AL 5RO IBIZIE
Table 2 The modulation of polyphenols on lipid metabolism by regulating the expression of miRNA

AN

ARNA  EW) e e S fRit i 2% 30k
miRNA Polyphenol P . Experimental condition Metabolic pathway References
regulation
miR-33 Grape seed Down 250 mg/kg, 1 h Cholesterol efflux [56]
proanthocyanidins Male Wistar rats liver HDL biogenesis,
25 mg/L, 1 h, FAO and VLDL levels.
Fatty acid oxidation
miR- Polyphenol extract Up 28.6 mg/kg/day 10 weeks TG storage [25]
103/107 (Hibiscus sabdariffa) Male C57BL/6J (LDLr") in adipocytes
mice liver
miR-122 Polyphenol extract Down 28.6 mg/kg/day, 10 weeks Cholesterol synthesis [25,56,58-59]
(Hibiscus sabdariffa) Male C57BL/6J (LDLr™") Bile acid biosynthesis
mice liver Fatty acid oxidation
Quercetin Up 2 mg/g diet, 6 weeks, Female
C57BL/6J mice liver
Coffee polyphenols Up 0.5%~1.0% for 2-15 weeks
Male C57BL/6J mice liver
2.5 g/mL, 24 h, Hepa
Grape seed Down 250 mg/kg,l h
proanthocyanidins Male Wistar rats liver
25 mg/L, 1 h, FAO
miR-370 Ellagitannin Down 15 pg/mL, 6 h, HepG2 Fatty acid oxidation [60]
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WAL FRAIR, ABCAISRIE KR o, s B R A & =
32 SN, TR SR FH A 25 KT S AR T 0 AR U
M HUFAOL UF I iBmiR-33F1ABCAI ) 32 1517 ., 15
P55 W)L AL 5 R . XL g5 PR, M
JRAE T Z L miR-333E K R 1k, $¢ vy FLRE L A
ABCAI IR K, SEEGT IH [l e A5 i 5 7
SR SIS SL A I Baselga-Escudero®5: 57— 20 2% 5%
I HE N 2 K F R AR 7T 2R S I I T AU e 5 I
PR N JHE Wistar K BRI A QIS R 52 MR, A 71 240 (25 mg
GSPE/kg) 5 B 2] LA, REWS W 3% MR L 3% v S H
=BRSSBT B R S
TH =R R S [ 5 i 6 BRI 90 M R BmiR-3 37355
B, R R IL P ABCA I M Cptl a7k V- ik TF
fro WbAh, At A i BE A0 i ) 56 E S5t A 2R A
R BMAWTHRIE, FH) 2 Wy i 15 miR-1225%
&, A H [ REACE . Boesch-SaadatmandiZsE™ k3,
TEANT A B 22 (2 mg/g BN I A e b 2R & i)
MEVECSTBLI6I/IN BT IEmiR-1227K V- B B 7R 41 42 755
61%, 1M1 JH I Hp e JIE [ e 25 i 60 2 PG Wen %51
W, kY Z Wy Ellagitannin kb B 56 h, HepG241 il
miR-3703 1k 42 152.41%, F H B I i) €4 52 1A 12 4
e g b, HY 2 W Het% i T miRNA T HLAA
JIEL [T A

3 FEREER

BLAA P B 3L 60% [ 41 1 7K P 1) 8 55 Fn il 2F =%
FImiRNA P, 11464 2 By B A7 U895 g 105 4K
W AH JSmiRNAZR IS (1 4E H, 1X 4 4 e B 2 1y o4+
HUA A AR L HEB BT e Al . SR, U %
) 5 B — DRI (D) H AT, M= 2 5 i
miRNAZT FHLEI ) B UE . AR RM, £
M n] LLZ5 45 FEmRNAFI 1 B, 80 2 Byt vl fig 5
miRNA B miRNA Fi 44 25 & 3 1M 775 H k7K
FeE Pk i T2k BTN & 1 BImiRNA, Z A
A F A sk Vg 2 S BRI Ak, 1E 0T I P miRNA
215, (2) B ai i #F 58 38 AR BR T 5 22 )y i 75
miRNAILZ (PRI, & T X — 1 S5 FR 2L 2
Z MR RIE R o ZMFIREL, 5E
2%, B I T miRNA T R RO R ITRN T iR
M Z By (0 AR Wi A 2R . (B) 4T Ik 7 4E
HH R I IE 2 Ty 5 B —miRINA K BB 5L DA (1) 5, f5
/U 22 Wy U 1 AR AR O 1 miRNA B 4% 5 4t 1) F

Flo MR FSmiRNAI R IA H AT, AHH 2 (7] ]
BEAFAE BRI F, DAL AN A 2 T B A FEHR 1 2 193
X miRNA Y 4% (1) 2 ] g 25 58 B AR A .
b ) R T T 2 5L T A RN B ) A N TR E
DUESE IR 32 ER AL PEAL 22 ) R [ miRN A f
YERI 3 FHL

S Z 3k (References)

1 Carthew RW, Sontheimer EJ. Origins and mechanisms of
miRNAs and siRNAs. Cell 2009; 136(4): 642-55.

2 Stark A, Brennecke J, Bushati N, Russell RB, Cohen SM. Animal
microRNAs confer robustness to gene expression and have a
significant impact on 3" UTR evolution. Cell 2005; 123(6): 1133-
46.

3 Lu J, Getz G, Miska EA, Alvarez-Saavedra E, Lamb J, Peck D,
et al. MicroRNA expression profiles classify human cancers.
Nature 2005; 435(7043): 834-8.

4 Bartel DP. MicroRNAs: Genomics, biogenesis, mechanism, and
function. Cell 2004; 116(2): 281-97.

5 Forman JJ, Coller HA. The code within the code: microRNAs
target coding regions. Cell Cycle 2010; 9(8): 1533-41.

6 @rom UA, Nielsen FC, Lund AH. MicroRNA-10a binds the 5’
UTR of ribosomal protein mRNAs and enhances their translation.
Mol Cell 2008; 30(4): 460-71.

7 Lytle JR, Yario TA, Steitz JA. Target mRNAs are repressed as
efficiently by microRNA-binding sites in the 5’ UTR as in the 3’
UTR. Proc Natl Acad Sci USA 2007; 104(23): 9667-72.

8 Ambros V. The functions of animal microRNAs. Nature 2004,
431(7006): 350-5.

9 Bartel DP. MicroRNAs: Target recognition and regulatory
functions. Cell 2009; 136(2): 215-33.

10 Bushati N, Cohen SM. microRNA functions. Annu Rev Cell Dev
Biol 2007; 23: 175-205.

11 Lynn FC. Meta-regulation: microRNA regulation of glucose and
lipid metabolism. Trends Endocrin Met 2009; 20(9): 452-9.

12 Rottiers V, Nddr AM. MicroRNAs in metabolism and metabolic
disorders. Nat Rev Mol Cell Bio 2012; 13(4): 239-50.

13 Bae S, Lee EM, Cha H, Kim K, Yoon Y, Lee H, et al. Resveratrol
alters microRNA expression profiles in A549 human non-small
cell lung cancer cells. Mol Cells 2011; 32(3): 243-9.

14 Lecour S, Lamont K. Natural polyphenols and cardioprotection.
Mini-Rev Med Chem 2011; 11(14): 1191-9.

15 Mannaerts GP, van Veldhoven PP, Casteels M. Peroxisomal lipid
degradation via f-and a-oxidation in mammals. Cell Biochem
Biophys 2000; 32(1-3): 73-87.

16 Ramsay RR, Gandour RD. Selective modulation of carnitine
long-chain acyltransferase activities. Kinetics, inhibitors, and
active sites of COT and CPT-II. Adv Exp Med Biol 1999; 466:
103-9.

17 Rayner KJ, Esau CC, Hussain FN, McDaniel AL, Marshall
SM, van Gils JM, et al. Inhibition of miR-33a/b in non-human
primates raises plasma HDL and lowers VLDL triglycerides.
Nature 2011; 478(7369): 404-7.

18 Ahn J, Lee H, Jung CH, Ha T. Lycopene inhibits hepatic steatosis



JRARIGESE R 2 Wl i microRNA YR % I S AC BT 7 T30k Ji8

1043

20

21

22

23

24

25

26

27

28

29

30

32

33

via microRNA-21-induced downregulation of fatty acid-binding
protein 7 in mice fed a high-fat diet. Mol Nutr Food Res 2012;
56(11): 1665-74.

Alvarez-Diaz S, Valle N, Ferrer-Mayorga G, Lombardia L,
Herrera M, Dominguez O, et al. MicroRNA-22 is induced by
vitamin D and contributes to its antiproliferative, antimigratory
and gene regulatory effects in colon cancer cells. Hum Mol Genet
2012; 21(10): 2157-65.

Parasramka MA, Ho E, Williams DE, Dashwood RH. MicroRNAs,
diet, and cancer: New mechanistic insights on the epigenetic
actions of phytochemicals. Mol Carcinog 2012; 51(3): 213-30.
Milenkovic D, Deval C, Gouranton E, Landrier JF, Scalbert A,
Morand C, et al. Modulation of miRNA expression by dietary
polyphenols in apoE deficient mice: A new mechanism of the
action of polyphenols. PLoS One 2012; 7(1): €29837.

Langon A, Kaminski J, Tili E, Michaille JJ, Latruffe N. Control
of MicroRNA expression as a new way for resveratrol to deliver
its beneficial effects. J Agric Food Chem 2012; 60(36): 8783-9.
Shukla Y, Singh R. Resveratrol and cellular mechanisms of
cancer prevention. Ann N'Y Acad Sci 2011; 1215(1): 1-8.

Link A, Balaguer F, Goel A. Cancer chemoprevention by dietary
polyphenols: Promising role for epigenetics. Biochem Pharmacol
2010; 80(12): 1771-92.

Joven J, Espinel E, Rull A, Aragonés G, Rodriguez-Gallego E,
Camps J, et al. Plant-derived polyphenols regulate expression of
miRNA paralogs miR-103/107 and miR-122 and prevent diet-
induced fatty liver disease in hyperlipidemic mice. Biochim
Biophys Acta 2012; 1820(7): 894-9.

Arola-Arnal A, Blade C. Proanthocyanidins modulate microRNA
expression in human HepG2 cells. PLoS One 2011; 6(10):
€25982.

Noratto GD, Kim Y, Talcott ST, Mertens-Talcott SU. Flavonol-rich
fractions of yaupon holly leaves (/lex vomitoria, Aquifoliaceae)
induce microRNA-146a and have anti-inflammatory and
chemopreventive effects in intestinal myofribroblast CCD-18Co
cells. Fitoterapia 2011; 82(4): 557-69.

Dahmke IN, Backes C, Rudzitis-Auth J, Laschke MW, Leidinger
P, Menger MD, et al. Curcumin intake affects miRNA signature
in murine melanoma with mmu-miR-205-5p most significantly
altered. PLoS One 2013; 8(12): e81122.

Matsumoto N, Okushio K, Hara Y. Effect of black tea
polyphenols on plasma lipids in cholesterol-fed rats. J Nutr Sci
Vitaminol (Tokyo) 1998; 44(2): 337-42.

Zern TL, Wood RJ, Greene C, West KL, Liu Y, Aggarwal D, et
al. Grape polyphenols exert a cardioprotective effect in pre-and
postmenopausal women by lowering plasma lipids and reducing
oxidative stress. J Nutr 2005; 135(8): 1911-7.

Gorinstein S, Bartnikowska E, Kulasek G, Zemser M,
Trakhtenberg S. Dietary persimmon improves lipid metabolism
in rats fed diets containing cholesterol. J Nutr 1998; 128(11):
2023-7.

Bravo L. Polyphenols: Chemistry, dietary sources, metabolism,
and nutritional significance. Nutr Rev 1998; 56(11): 317-33.

Lee JS, Jeon SM, Park EM, Huh TL, Kwon OS, Lee MK, et al.
Cinnamate supplementation enhances hepatic lipid metabolism
and antioxidant defense systems in high cholesterol-fed rats. J
Med Food 2003; 6(3): 183-91.

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Zern TL, Fernandez ML. Cardioprotective effects of dietary
polyphenols. J Nutr 2005; 135(10): 2291-4.

Bladé C, Arola L, Salvadé MJ. Hypolipidemic effects of
proanthocyanidins and their underlying biochemical and
molecular mechanisms. Mol Nutr Food Res 2010; 54(1): 37-59.
Lagos-Quintana M, Rauhut R, Yalcin A, Meyer J, Lendeckel
W, Tuschl T. Identification of tissue-specific microRNAs from
mouse. Curr Biol 2002; 12(9): 735-9.

Esau C, Davis S, Murray SF, Yu XX, Pandey SK, Pear M, et
al. miR-122 regulation of lipid metabolism revealed by in vivo
antisense targeting. Cell Metab 2006; 3(2): 87-98.

Elmén J, Lindow M, Schiitz S, Lawrence M, Petri A, Obad S, et
al. LNA-mediated microRNA silencing in non-human primates.
Nature 2008; 452(7189): 896-9.

Norman KL, Sarnow P. Modulation of hepatitis C virus
RNA abundance and the isoprenoid biosynthesis pathway by
microRNA miR-122 involves distinct mechanisms. J Virol 2010;
84(1): 666-70.

Iliopoulos D1, Drosatos K, Hiyama Y, Goldberg 1J, Zannis VI.
MicroRNA-370 controls the expression of microRNA-122 and
Cptlalpha and affects lipid metabolism. J Lipid Res 2010; 51(6):
1513-23.

Marquart TJ, Allen RM, Ory DS, Baldan A. miR-33 links
SREBP-2 induction to repression of sterol transporters. Proc Natl
Acad Sci USA 2010; 107(27): 12228-32.

Najafi-Shoushtari SH, Kristo F, Li Y, Shioda T, Cohen DE,
Gerszten RE, et al. MicroRNA-33 and the SREBP host genes
cooperate to control cholesterol homeostasis. Science 2010;
328(5985): 1566-9.

Rayner KJ, Suarez Y, Davalos A, Parathath S, Fitzgerald ML,
Tamehiro N, et al. MiR-33 contributes to the regulation of
cholesterol homeostasis. Science 2010; 328(5985): 1570-3.
Davalos A, Goedeke L, Smibert P, Ramirez CM, Warrier NP,
Andreo U, et al. miR-33a/b contribute to the regulation of fatty
acid metabolism and insulin signaling. Proc Natl Acad Sci USA
2011; 108(22): 9232-7.

Ramirez CM, Davalos A, Goedeke L, Salerno AG, Warrier N,
Cirera-Salinas D, ef al. MicroRNA-758 regulates cholesterol
efflux through posttranscriptional repression of ATP-binding
cassette transporter Al. Arterioscler Thromb Vasc Biol 2011;
31(11): 2707-14.

Kim J, Yoon H, Ramirez CM, Lee SM, Hoe HS, Fernandez-
Hernando C, ef al. miR-106b impairs cholesterol efflux and
increases AP levels by repressing ABCA1 expression. Exp
Neurol 2012; 235(2): 476-83.

Wilfred BR, Wang WX, Nelson PT. Energizing miRNA
research: A review of the role of miRNAs in lipid metabolism,
with a prediction that miR-103/107 regulates human metabolic
pathways. Mol Genet Metab 2007; 91(3): 209-17.

Yang K, He YS, Wang XQ, Lu L, Chen QJ, Liu J, et al. MiR-
146a inhibits oxidized low-density lipoprotein-induced lipid
accumulation and inflammatory response via targeting toll-like
receptor 4. FEBS Lett 2011; 585(6): 854-60.

Manach C, Scalbert A, Morand C, Rémésy C, Jiménez L.
Polyphenols: Food sources and bioavailability. Am J Clin Nutr
2004; 79(5): 727-47.

Milenkovic D, Jude B, Morand C. miRNA as molecular target of



1044

51

52

53

54

55

56

polyphenols underlying their biological effects. Free Radic Biol
Med 2013; 64: 40-51.

Ei Gharras H. Polyphenols: Food sources, properties and
applications—a review. Int J Food Sci Tech 2009; 44(12): 2512-8.
Anand P, Sundaram C, Jhurani S, Kunnumakkara AB, Aggarwal
BB. Curcumin and cancer: An “old-age” disease with an “age-old”
solution. Cancer Lett 2008; 267(1): 133-64.

Ohno M, Shibata C, Kishikawa T, Yoshikawa T, Takata A,
Kojima K, et al. The flavonoid apigenin improves glucose
tolerance through inhibition of microRNA maturation in
miRNA103 transgenic mice. Sci Rep 2013; 3: 2553.

An IS, An S, Park S, Lee SN, Bae S. Involvement of microRNAs
in epigallocatechin gallate-mediated UVB protection in human
dermal fibroblasts. Oncol Rep 2013; 29(1): 253-9.

Kumazaki M, Noguchi S, Yasui Y, Iwasaki J, Shinohara H,
Yamada N, et al. Anti-cancer effects of naturally occurring
compounds through modulation of signal transduction and
miRNA expression in human colon cancer cells. J Nutr Biochem
2013; 24(11): 1849-58.

Baselga-Escudero L, Bladé C, Ribas-Latre A, Casanova E,
Salvadd MJ, Arola L, et al. Grape seed proanthocyanidins repress

57

58

59

60

the hepatic lipid regulators miR-33 and miR-122 in rats. Mol
Nutr Food Res 2012; 56(11): 1636-46.

Baselga-Escudero L, Arola-Arnal A, Pascual-Serrano A, Ribas-
Latre A, Casanova E, Salvadé MJ, et al. Chronic administration
of proanthocyanidins or docosahexaenoic acid reversess the
increase of miR-33a and miR-122 in dyslipidemic obese rats.
PLoS One 2013; 8(7): 69817.

Murase T, Misawa K, Minegishi Y, Aoki M, Ominami H,
Suzuki Y, et al. Coffee polyphenols suppress diet-induced body
fat accumulation by downregulating SREBP-1c¢ and related
molecules in C57BL/6J mice. Am J Physiol Endocrinol Metab
2011; 300(1): E122-33.

Boesch-Saadatmandi C, Wagner AE, Wolffram S, Rimbach G.
Effect of quercetin on inflammatory gene expression in mice
liver in vivo-role of redox factor 1, miRNA-122 and miRNA-
125b. Pharmacol Res 2012; 65(5): 523-30.

Wen XY, Wu SY, Li ZQ, Liu ZQ, Zhang JJ, Wang GF, et al.
Ellagitannin (BJA3121), an anti-proliferative natural polyphenol
compound, can regulate the expression of MiRNAs in HepG2
cancer cells. Phytother Res 2009; 23(6): 778-84.



	文前五、六 中英文编委
	文前七、八 中英文目录
	853-856 领域前沿-7
	857-868 特约
	869-876 0001
	877-883 0034
	884-891 0014
	892-899 0032
	900-905 0303
	906-912 0043
	913-919 0041
	920-926 0022
	927-933 0085
	934-940 0044
	941-948 0048
	949-955 0039
	956-962 0132
	963-969 0410
	970-975 0367
	976-982 0046
	983-988 0055
	989-993 0124
	994-997 0392
	998-1008 0007
	1009-1017 0036
	1018-1026 0047
	1027-1037 0299
	1038-1044 0437



