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Research progress about the anti-aging effect and mechanism of
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Abstract: Aging is a normal physiological process involving coaction of many factors. The anti-aging effects
of natural products have been studied by many domestic and international scholars, but not far enough, which still
needed to be explored. Flavonoids, as natural products, have a variety of pharmacological activities and present in
many traditional Chinese medicines. In recent years, research results indicate that flavonoids can delay the aging
process of the nervous, immune, and reproductive systems, and the liver, skin and other tissues. The anti-aging
effects of flavonoids have attracted more and more attention. Therefore, development of anti-aging drugs from
flavonoids is of great significance to improve the quality of life for the elderly and slow the process of aging.
However, the mechanism of the anti-aging effect of flavonoids remains unknown at present. This review will
discuss the anti-aging effect and mechanisms of flavonoids in traditional Chinese medicine from the aspects of
cellular signaling pathways and metabolic pathways based on the modern theories of aging.
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(catalase, CAT) %5 P Y5 14 bt S8 A4 i 6 14 PR AR, V5 R H HH
B SkEs, M 15A A ROSFL R . ROS 1 Ao 4 Ak 71
25| AR (R R AR P N g B AR Ak, FEAR R P M 1A
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3 2 0 R A B T Al A 5 5 Sl R SR, X A
T % RS B ) SRR R L R R AR AR A, 4 i 1 G B R

T PR S 52 B, ML Py S e S L R, A i
M B H RS S WENAR AN R L . E
FKEWPiEZERSHUE B BRI RG] &
HIE L E AL S YA . B E 5T RNIE B AL R
T bR E TR AN R AL 5] R R . R
Z503 R 04 2T S R IS 2 FE N6 op 24 i S A 1)
B A 28 P 2 AT AR A R T AR R 7R KRR R Bt
AL, e B B 25 0 ) R S B W B el SR B
INE, P/ SR A 7 A s T o 1 i P YR I S AL
P, (R LR AR I B iR R, TE R 2 A
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(O3 P, B SR B B BRI RE /), BRI A MDA & &,
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KERFFAEMPUERE J1. ) A SPIR IS & F
) S R T AR w0 T 4 4 PSR A R a3t i AR 3 BT
JIE, BEAh, FOE RE R TR BT AR A R R R
e (23VRN 4T 35 K o I 2455 35 e o T S LA o U 1
PUEAL BRIV, (R ATIEE 2 % . 2 AL DR
AT PR R NUAR S 2 1 — AN RHAE, 5651 05 S 2SR I, 45
2540 F R E SR AR 00 3 KR T 52 LR
15, WA JRE SN, RE B SR ORI S8 FLZH 4 R BB AR
RPN, 58 JH 4 H 4T 0.25 g-mLt M 45 5 4 8 i g
B D-2EFLBE (D-galactose, D-gal) #5057 B iR 4.
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Figure 1  The relationship among free radical theory, inflamm-
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aging theory and immunological theory
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p65 i 1xB (1) 8 B R Ab ik, I8 # i) NF-«B {5 5 il
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Gao AR L, A FRHF A LA L= E KRESHH
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J IR AT B AE T B BR AL 5 i AMPK AT 805 R 580 4 1
2 55U TR U IR AR R R AR 1 2 R AR
o FRE061 T = AMP/ATP EC AR, 35 B R B Fh o7 10
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AR LR E W SR, I I T YT AN e S R
I i S 020 i IR, 9 o TR R T v AR R R
i p-AMPK . L¢3 11 A1 Beclinl 215, i L AMPK (5 5
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TE RN R P T RE R RS . AMPK iE 43 5 HiAth {5 5 30 % 45
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HET GE SIRTL, SIRTL Bl B 3 3% g 4 7, Hop
NAD* IR 58 0 £ ek % 1 A0 SR S, 8055 98 14 R A
T T T 2 RS, X8 g 5 R Ve U e B 2 2 AT
TEWE R . B 77 AR08 B R E AR B B TR B
AMPK 516, Fif SIRTL A, #1141 NF-«B 35 1, ik
/> 98 E Rl I 2R 0, Il 38 ik AMPK/SIRT1/NF-xB
55 I R R AR 5 R K R SR AL S 98 SRV

M2 5 AEEEVIM . 2% LRk, e
B R o7 A 4R A R O R T SRR A
Lk, dEm R A 508 B, W E0E AMPK, SIRTL A
PI3K/Akt {5 S il i, 11| mTOR.MAPK Fl NF-xB {5 5
BEE, S50 R RN SRR, R0 R
FEAEH . ARSCHE K 25 BB A A R A O
MR 5 S E B 2 s .
22 ETRBAZNHARALXCEIMEZNS
ORI

H H = U, BT A B2 S8
LB AT R R A L, MR IR AR & Re
EACH AL, SRR ZR, R R R K
PR 7 TR 2SR LA VR TT 5 I AR AR AR A B AR
I I P AR, R T AR 4 A ) 2 B R A
B W R 2 LI BRI TR G DL S Y I R VR I
WAZH 23468 &, @ I8 2 2 MRS A1k,
RV B AR IE B, Syt — DT S0 IR 28 1 By 1 AR
FHALHI SR BLHT i B AN 5 vk . S 48 B 9B 2 5
AUV FEAT 38 2% 73 AT, 3038 B 288 s A T T 3 2
PR UL JLRhd B =R BRAIAIA | TN R R AU 2 e R
N4 AU B 2R 5 1 AL AR U &5, Hoh =32
P A0 A R0 T B R A Q8 = R AR AE 2R A
221 Z=RERMEINR =RFRIEH (tricarboxylic acid
cycle, TCA) J& AT A S W IR 1) A5 9 Ak N 5 3k A7 7E 1)
R, RS A IR & SE 1R A1 1) B AR S
o Horb ATEERR o N R RN B R 2B Ak R B
Hh ] P2, AR A g H AR A U I AR PR R AR
LIRS RAFIRI G A %, BLHE R 2 5 7 i 1R
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HAHLEL, D-gal 757 3 2 B AR BUAA N 5 = RRIRTEH
AH R AT I  o- TR 1 — R 2 =3 B B PRI, DR BE
BRI 22, —RIRIGIA AR & & FEAIK, ReEAR
WK 2B . MR, JRIET &= B, e
5] % 2K BRI R AT AR R o TR T R 1) 5 2, R
JRAETE 2 B, VA 1T BB fR, A R IRTE M T 1B,
T AE 2% 35 5 55 SR 0 A 3, 2 25 S A vl [l i) =2
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Figure 2 Several cellular signaling pathways influenced by flavonoids in traditional Chinese medicine. Signaling pathways in red and

green respectively represent significant activated and inhibited by flavonoids, which could activate adenosine monophosphate-activated

protein kinase (AMPK), silent mating type information regulation 2 homolog-1 (SIRT1), phosphoinositide 3-kinase/Akt (PI13K/Akt) signal-

ing pathways, and inhibit mammalian target of rapamycin (mTOR), mitogen-activated protein kinase (MAPK) and nuclear factor kappa-B

(NF-xB) signaling pathways
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Figure 3 Schematic diagram of the perturbed metabolic pathways regulated by flavonoids in traditional Chinese medicine. Metabolites in

red and blue represent significant increase and decrease in aging levels, respectively, compared with control. Arrows (* T | ") represent

the notable increase or decrease of metabolites regulated by flavonoids in traditional Chinese medicine
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