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Mechanisms of caffeoylquinic acids from Erigeron breviscapus
in delaying aging through regulating the PI3K/Akt/FoxO3a pathway
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Abstract: To investigate the anti-aging effect of caffeoylquinic acid from Erigeron breviscapus (EBCQA) ,and explore its un-
derlying mechanism of action. Caenorhabditis elegans ( C. elegans) was used as a model to investigate the impact of EBCQA
on its lifespan, oxidative and thermal resistance , motility , nuclear translocation of DAF-16, enzyme activities of superoxide dis-
mutase (SOD) , glutathione peroxidase ( GSH-Px) , catalase ( CAT) , and malondialdehyde ( MDA) content. The aging rat
model was established by intraperitoneal injection of D-galactose,and the effects of EBCQA on its learning and memory abili-
ty,thymus and spleen coefficients , the expression of phosphoinositide 3-kinase ( PI3K) , Akt/protein kinase B ( Akt) , phos-
php-Akt (p-Akt) ,forkhead box class 03a (FOX03a) and phosphp-FOX03a (p-FOXO03a) in liver,the enzyme activities of
SOD,GSH-Px,CAT,and MDA content in liver and serum were assessed. The results showed that EBCQA was able to extend
lifespan of wild-type nematodes, enhance oxidative resistance ,thermal resistance ,and motility,but it has no significant effects

on the lifespan of mutant strains of nematode orthologs of PI3K, Akt,and FoxO3a. Furthermore ,EBCQA could promote DAF-
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16 nuclear translocation , elevate the SOD ,GSH-Px, CAT activities and decrease MDA levels in a DAF-16 dependent manner.

In D-galactose-induced aging rat,the administration of EBCQA notably improved the learning and memory function, increased

thymus and spleen coefficients, reduced the protein expression of PI3K, Akt, p-Akt, p-FoxO3a and MDA content, enhanced

SOD, GSH-Px, CAT activities. The above results indicate that EBCQA has an anti-aging effect and the mechanism may be at-

tributed to its potential inhibition of PI3K and Akt activation, reduction of FOXO3a phosphorylation, promotion of FOX03a

nuclear translocation and transcriptional activity, enhancement of antioxidant enzyme activity, and inhibition of oxidative

stress.

Key words:: caffeoylquinic acid from Erigeron breviscapus ; Caenorhabditis elegans ; D-galactose-induced aging rat; PI3K/Akt/

FOXO03a pathway ; anti-aging
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H: K R +-1 (insulin-like growth factor-1,IGF-1) 5 i
By R RGE G W U S B, TS0 7 i A
PR W R/ICF-1 55 e i 352 R 2 £ W T
BBk L EE 3-1 B ( phosphoinositide 3-kinase, PI3K) ,
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MDA ) 7K, NTTIE AR 3, I8 K i, TETCH
HES ) RIS HE S AL b B RIFIE R ], RERATR IR £ 22/
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HEE EBCQA J& 45 B 4 K 75 iy, JHAS [F] e B
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N2, 25BN, 7 20 C 557 44 7, 50,100,200
mg/L ) EBCQA 43 H3E K25 54y 7.9% 17.7%
F19.8% (VLI 1A) ;48 I FRAES S mmol/L
FRA E 2 HU AR P 7 A T L RS T4, R AR
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Fig. 1

Effect of EBCQA on the lifespan (A) ,oxidative resistance (B) ,thermal resistance (C) ,and motility (D) of C. elegans

T G LA, *P < 0.05,**P < 0.01,"**P < 0.001, & 3.[&14 |7, Note:Compared with control, * P < 0.05,**P < 0.01,
***P < 0.001. The same as Fig. 3 and Fig. 4.
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FoxO3a [ [E] )54 ( https : //wormbase. org//) , AL,
WE5E T EBCOA %2k i PI3K . Akt FoxO3a [fi] Ji A %
SR A0S , % B 100 me/L [y EBCOA 7K Al it
K =A% #Rk aki-1 (0k525) | age-1 ( hxa546 ) | daf-16
(mu86) Y7 (WL 2A ~2C) , FoxO3a j&i 4y 5

B
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age-1(hx546) akt-1(0k525)

YR SR T, BE T A T i U SR Y
FHENED e R L R TI356 1, FOXO03a fiy
[RIJEZE 19 DAF-16 34 GFP, DAF-16. : GFP 7E Ji
JR B, SRR AR, DAF-16: . GFP A% )5,
SRR SR, LU 37 CHE 30 min 7E K FH
HEXT AR, 4381 EBCQA 9fi2 DAF-16: :GFP ARAEH .
AH EELF X HE 100 mg/L () EBCQA A 358 DAF-16: :
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~ 08
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& 02
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0.0 T T T T
30 40 0 5 10 15 20
B[] Time (d)

2 EBCQA XfZ&H1 PI3K(A) (Akt(B) \FoxO3a( C) EiRRET Rk F BT =M
Fig. 2 Effect of EBCQA on the lifespan of mutant strains of nematode orthologs of PI3K (A) ,Akt (B) ,Fox03a (C)
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Fig. 3 Effect of EBCQA on the DAF-16 nuclear localization
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