11 % 5523 0 S TR e ol i o A =3 Vol. 11 No. 23

2020 4 12 H Journal of Food Safety and Quality Dec. , 2020
ERE-EZHH, BWLT - EORER, BALE

B OE: OCMAPOR R E G E AR PN Z — R IR N A ST, O A PR S T
AR RBIETRE 40%LL 1, & T I S A, B X2 R B R AR R 2257 T . FE @
JEAE @R G R BT B SR S, A TR R RO L 2 FERR SR A, R A
Y A R N R, RPN A IO R A e U . EOTHE N —Fhii e RE . BHRERER
RERAA —ENBIER], 7EfEf @ adh FI R SUR A B RN T . EOH AR T, HUiE .
Rie AR LA R U PR AP S5 2R AR sk, RRAS SO 8 T AR G AORNSE | 4045 LR O LB 1
M. PR A IS RIS S5 ARk

KEE: EOH, OIUEPR; Pl

Research progress of anthocyanins against cardiovascular diseases
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ABSTRACT: Cardiovascular disease is one of the diseases that seriously endanger human health. It is an important
cause of death worldwide. The mortality rate of cardiovascular disease accounts for more than 40% of the total
mortality, higher than that of tumors and other diseases. It brings huge health problems and economic burden to the
society every year. Anthocyanins are flavonoid compounds formed by glycosidic bonds between anthocyanins and
sugars. Anthocyanins are widely distributed in the roots, leaves, stems, flowers, and fruits of angiosperms. They are
responsible for attractive colors of plants and are considered the most perfect substitutes for synthetic pigments.
Anthocyanin, as a safe and non-toxic natural pigment with abundant resources, has certain pharmacological effects,
such as antioxidant, anti-inflammatory, anticancer, and cardiovascular protection, and great potential in the field of
health food and medicine. This review summarized the types, molecular structure of anthocyanins and the prevention
and treatment of cardiovascular disease, aiming to provide a basis for future research.
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> M489 95 (cardiovascular disease, CVD)J& %1k
FHEIA, 2012 EAFRIET ANEZN 1750 T1(31%), Lo LE
P B AET 0 WL R R 0o, U PR, (o
FELC M AR e 2018 ) H 3R BH IR Lo i 45752 95 B LBk
2.9 42, CoMVEHAETHR b Ji RPR I TG 40%L1
b, TR R AR T R Rk SR A 2R
IR G AE, HAME R OIS e h e w, FE.Of
O DI IER Y RN G O L Bl IR L O
FIL . Sl kot B4k AT 1T RO PR A

PEAESk, 35 4E 47 (anthocyanins) 7E N 1 2 By 25 4
FRAEIRTT 2RI, ALFE MO0 0% LA SR AE T o P
Sk, #E 5 % (anthocyanidins), X IEH X, HAHK
WO A WA EE R, S 2R BRIk S A A, LA
C6-C3-C6 MHAH I (LA LM W 1), BT RIEEER
EWE DR Y R RS, BT THEY
KRR AR, BRTH R AES 17 Fh,
EHE I 6 Fl, SRARERER . REER, CHEE .,
R AAFERMEEROLE D, HEIC S8 E ML
BRI 90% LU LI i FE R ek, e R
Fh O 3 T DL [R] A B S 4 A AR A T 25 U A6 £
O BRI E & B AE RS 600 Fh, A2
BRI - E B E ER, REFERAGAEYE
TREE, REFZERRILAEY RO A, (MR R IR
YR e @l B RN, O LIS
BT S AR, B UAAL, BUANM O TS g e
BRI . SR MBS . CRAPTFAE . ORAP R
W2 it AR it g RS L i 1 AR 58 DA R T Bk A S AR BRI RE . [
Hp X6 T i 042 S R T A AR AR AR T
TR . A FE5H L Fohi0 i A B e A, L
WA AE T 1 R AT 3RS 22 K3 .

K1 IEERE

Fig.l Chemical structure of anthocyanidins
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Table 1 Basic structures of six kinds of common anthocyanidins
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OCH; AR
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2 mEMLEH

1% M % (reactive oxygen species, ROS)JEIAR PN T A AL
7, ROS 5 LL B I IETE A E R A B+ R A H 5
AMUEE A P AT AL A . RN ESE, AN
1~ ROS 2 58 bR I S, LEHT A FNH R 55 J7 R %
BT, A P [ AR X L R B R, ke 4R
A 54k i (superoxide dismutase, SOD), i F L[ . &5
e RS AL G . AR C . AR ESE, TR
ROS. FEAR YA AL AIBL A AL T IEAE 2 de A PR B LAk B 1
RG-S SAAR RS ROS AR pid Zi i bt E L
FFIHT A AR IERRBE IR, WA ZE ROS ME, B
R B RRELT AR . B0, ROS M= kAT 3
A ERAN PR AN L O LA A R R A T,
MO E AR NP AR A S, X ROS 1)
F, SEAHLRAh rF8is, W DNA, EE R
FIRE RS VE 226 A58 R0 SE BRI A B, O LA PR
G A T 5 SRR N O B IO R B gE R
CVD iy ROS FZRIF T4 bR J5mE, A e nsing
M FRWEHR (nicotinamide adenine dinucleotide phosphate,
NADPH)% L . LR b S LA . 5 IEMS S fb i (xanthine
oxidase, XO) . Ji UL HEFIFR A £ 2021

TR NG ZFh 2R EYE M, B BT IR
PRI B 5 S 1 (B AR B 7)), AR R 1k B R SR X
MR FEE AP B OH PR RTERR A B LR RE
1@y R e Y I EOF 28 SED i S N DA A DS iR
B, Hitp C4'. C3'(B ¥ L)AI C3(C 36 1) b FR i Ak,
FX LR B, AT AL RR R AIR. fEETT B
FELEMAR 2R M Bl AR 28 = B 2540 3 i LU A A ) e 0 el
R MPLEAL TG, A T LIRSk e AH SR 1) 2 ik al ik
T[22, gl 47 (37 S PTILER JEOK AR €7 X S 6 £ g I i
BIYIREI, 455 A WK BRLIMLE AR ST 4 AL RE ] (total
antioxidant capacity, TAC). 8% fk¥) 5 1k [ (superoxide
dismutase, SOD) . 4 bt H Ik i % 1k ¥ 1§ (glutathione
peroxidase, GSH-Px) & £ W] &2 3§ 58 , i 7§ N — &



8846 1% A T R A

81

(malondialdehyde, MDA)f 4 i it {2 75/ . Feshani 251
LR A A X PRI K RS, 512 36 245 S 2 K Bt Y
thit 4 k& . SOD. GSH-Px YREEHIM, A LW
FEARAE T @A HAT I XO A NADPH fy4E F 1220,

3 MmREH

HEAE L JE NS5 Hh i L 0 g PR 2, 2 Bl kot
FEREAL R AR W E B, C K [ (c-reactive
protein, CRP). MJEIRFEH T a(tumor necrosis factor o,
TNF-a). A% 14(interleukin 18, IL-15) . IL-6 25 ZF
R KAz R A0 A B DKo A A Ak 550 I 457 R Ak ST
fals HF, FHAE R TG f4etr. KPR FRes T4
ALK B 43F 1(intercellular adhesion molecule, ICAM-1)l
I 45 40 M9 K5 B 43 F (vascular cell adhesion molecule,
VCAM- )25 53776 P9 B 40 S Ao Lan i vh 33k, )5
B NS5 B K RE T AL 0 R R B0 SR AN BT P
A RE B . TR RN AT e bR . KN T
kB(nuclearfactor kappa B, NF-«xB)Xf 2 1i %% 5t 85 (1 HA 1717

YERL, BV Sl DRORAR RE AL ) K 2R R AT SR JE TR 7,

AR BT RS TR E T, XEET
YoF AR SN B A B0G . HE L R . B R e A
SRR,

PESCHRARIE, FEAIF @S NF-«B 5% HFkE
2 HE P T IZRI5 F 4300 . Paixao 25131 TR #8802 -3-
H PR 1 3K P9 B 41 NF-kB SR S5 R,
MAEHEHURIER, 73— T 5% 45 5 28 B #2540 R @ L 1)
il I SR FE R F o TNF-a) 2R FH T ICAM-1 1 VCAM-1 3
i5, BRAREHRAERPY, Limtrakul 25555 93K M6 6
FH Y X5 3 B — S AL & 4 W (inducible nitric oxide,
iNOS) . TNF-a..IL-6 . 37 A Ti#-2(cyclooxygenase-2, COX-2)
BAWHIEA . B SCERIRE AL (77 AT R 7 o CRP
g BT S (0 5 B PR ApoE ™ Sl ik BEAE fk /1N
FLEBK IL-18. 1L-6 F1 MCP-1 A mRNA %3508,

4 fEMmME

Shaughnessy %PV kA5 76 (5 177 B 4 25 A Kk
F 8 JH LUR AN A B, 523025 5 s 45 25 20 K B 4
JE R (178+15) mmHg, X BRI 47 4 (216+11) mmHg.
Kalea %" 5 RE 46 (170 15 4525 SD KL 7 I LUR, FIE
AR IR S S50 5 0 WL 245 245 A ROK 2 K Lt 5 s oz
sk, FRWE RS & AR R A, 45 R R A2
AR BRI A A IO 4 R 3 G T R B SR AIE, SRS FH 2 TR AR s
SEETIR, 45 R B4 2 2 R BRI A AT o R HE X IR 4
58, Ojeda SF11& B Ce B (4 3 -3-O- A RUBH T IR %244
2K -3-0- R Ay BUPE T L VRS0 38 AP0 ) 1078 55 7K 3R e AL g

(angiotensin converting enzyme, ACE)I% 1t . 7 41200
FUERE AT RN R AL G X AP v il e R R ot s Py 2 1
SER A5 R AR AT IR AR AL A A R I AR

5 MEIAKMHREL

Nicholls 2 EAR L FEIESE T 2h Bk ok AR R AL 5 1 fig 25
ALZ B R, K% E I8 & M (low density lipoprotein, LDL)
KRB IR R % . I FEBORN R, SR
#E [ (high density lipoprotein, HDL)J2: ¥ JIH [ B i) 12 5 5]
JHENE AR B A, AT REARAIL A AR R K, AT HEHT 3 Tk
FEEAL . Wang ZEH SR 423 K -3- 4 49 BT ApoE” gk
HERERELL /NS, 5 20 5 ApoE Bl ko FERE AL/ L
A MG AH, = AL T IHE SRR, S254
BT R AR -3 o/ke) Y B B g bk 1 8
JAl, SERAE R, PR AR T 5K 1L A 5T £ TR RS
R/ B SRR AP R R T A, SE A
AAEE, @252/ UM AE BESL B> 54%, 25 2541/ R
T4 P B HE [ % (total cholesterol, TC)F1 LDL 75+ B i A%
Zawistowski 55UV = A T RHZ 3 20 KRR AL R FUREARY,
TEREEST I Z )5 F 3% (wiw) Bk BB AT T 70 10 A, 52
B 2 R R W25 25 20 R RIS b TC . LDL . 3l =&
(triglyceride, TG)H 5 T, Alvarez-Suarez 5L &
B AT R i K R g B LA s, 45 2440
MR A SE 30 d 1 K452 500 g HTifFAE, 55 30 d A
MR, SRR ER, SEA4MEIL, HL54 A ME
TC. LDL. TG W&o HIFEAR 8.78% . 13.72%. 20.80%,
ERWHERITFEE L.

Qin FWE 120 42X E H FHH T &4 17 Ffk A
A BRI 0 Sl Ak AR 0T S B, WS AL €41 X 1ML 1Y)
Mo B P S s RN IR, 2R 2 2 ] 2
F 80 mg AEATFACHE—K 2 (320 mg/d), *THRLIAH 2
R R —R 2 ), T 12 i, SLmaiREky, 5
XFHRZAAR L, 232520525038 LR HDL & &3, LDL
1 JH [# 58 12 25 F (cholesteryl ester protein, CETP) & &t [
I, U B AE €40 T R 2 G 41 ) JE [ P AR i AR T R
A M AR

6 XHEfOMERFIIER

Cassidy %1%} 93600 & 4585 Ky 25~42 % Wy Lotk kAT
T 18 MBS, WAL AT BRI S5 O U2 B R
MK FR, S5 HF I E 6 T BRI 55 0 LA 28 JR T R 2 171
MG, 25 HA G278 X, D & A6 Ot SR T PR AIE
TR ZEM9 JL 2 Dohadwala %14V 44 4 500 B 3%
Y URFIE AT, HEHBERRMA 480 mL #4F
R GE 94 mg AT, FI45 R T 45 25 4 A -t 3
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P ok P 904 2 Tt 390 £ B S8 AR, 10 AL 0 ik a6 £
FEASE] T AR ME . CVD RfE ARE(23~56 ) TERER M)
F1 500 mL AR (36 mg £ dJF, M4 N R
HibEET Sk ThBEAS 2 T W] B B, [FEFm3E CRP. IL-6,
TNF-a 25 S0 R T H9 7K (5 35 R AIRE0

7 FHIESRE

AT —F R AR R B . AR
ok PR R SRS AL BT E L B AL GE R ROS,
Ik MDA . XO . NADPH, 75 SOD. TAC fgJJ . GSH-Px.
AL A EE) . PR @M NF-KB. TNF-A. ICAM-1 .,
VCAM-1, IL-6. IL-1B, COX-2. CRP). V& IL}§ (% LDL
TC. TG. CETP, ¥4/ HDL)., MBI N IhAE . FEiLE
EREBT RO MERG . 2P R TR LR
UE SEAE €217 38 520 52 e L o A DG 2 e ke R AT
BT O ML BB R E T, (LR 00 5 5 0 RIS A BT %o
HET 005 B0 i 2 RS AT SR, A3 A 28T et
TR YT BT IR] LKA SR I R S50 S5
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