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Anti-aging Effects of Phloretin on Female Drosophila melanogaster
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Abstract: The anti-aging effects of phloretin on female Drosophila melanogaster and its potential mechanism were explored. By
supplementing serially diluted phloretin (1.15 mM, 2.3 mM, 4.6 mM) to female Drosophila melanogaste, the effects of phloretin on survival rate,
crawling ability, stress resistance, intestinal barrier function and microbial colonies, number of intestinal progenitor cells, activity of endogenous
antioxidant enzymes of SOD, CAT and GSH-PX and content of lipid peroxidation product MDA, related antioxidant genes SOD2, CAT, MTH
and foxo mRNA expression level were investigated. The Results showed that female Drosophila melanogaster treated with 4.6 mM phloretin
was markedly extended the mean lifespan by 23.98%, crawling ability increased by 44.96% at 30 days, lifespan after H,O, and SDS injury
increased by 24.35% and 23.94%, respectively, the number of intestinal precursor cells reduced by 15.59%, the number of LMRS, ENT, ACE,
NR in the gut of Drosophila melanogaster reduced by 23.73%, 33.33%, 43.24% and 27.50%, respectively, at 40 days of age. The activity of
Mn-SOD, Cu/Zn-SOD, CAT and GSH-PX increased by 17.85%, 31.03%, 32.07% and 25.57%, respectively; the content of MDA decreased by
23.55%, the mRNA expression of foxo, CAT and SOD2 were increased by 67.21%, 32.54% and 36.27%, respectively, while the mRNA
expression of MTH was decreased by 27.16%. Phloretin can improve the antioxidant enzymes activity and antioxidant gene expression levels,
enhance the stress resistance, promote intestinal homeostasis and prolong the lifespan of female Drosophila melanogaster.
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Table 1 PCR primers used for the measurement of antioxidant genes mRNA expression in female Drosophila melanogaster

AR J# 705

LaF514

Ti#55l4n

RP49  NM_079843.2

CTTCACCGCCACCAGTC

GCACCAGGAACTTGAATC

SOD2 NM_057577.3 GATTCGGAGCCTTGATGTGGTAG TCATCCAGCCTTCCATTCTTACAG

CAT  NM_080483.3 GCAGCACCTGAAGTCATCTC GAGTGGCGACAGAACGATTG
MTH NM_079147.4 ACTGAGGCTGAGAATACTG GCTGAGAAGGAGTTACAATC
Foxo NM_206483 CCTCATCCAATGCCAGTTC TGCGTCATCGTTGTGTTC
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PT3  58.89+2.14** 90.24+1.71* 1004.77+3.71

E: EmAvs AR FA, p<0.05%; p<0.01%*, T&F.
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Fig.2 (a) Effects of phloretin on food intake of female
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Fig.3 Effects of phloretin on survival curve of female
Drosophila melanogaster induced by H,0, (a) and SDS (b)
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Fig.4 Effects of phloretin on the barrier function of female
Drosophila melanogaster
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Table 3 Effects of phloretin on amount of flora from mid-gut

homogenates of female Drosophila melanogaster aged 10 days

3/mM  LMRS ENT ACE NR
TEWE 167121 242414 266124 142420
PT1 160+26 230+29 252+15 138422
PT2 15617 220424 242424 130424
PT3 150+16 216+19 238+11 128+16

B R AT, IR R AT Z R 2

HEZHE(LPS) /KT, SIEACIHIAN Goie K AT,

IS4
iz

Wi SR 75

P, e 3 A, MEME R TR E 10d 5, 5
THAM, FHiE TR TR, LMRS, ENT. ACE.
NR Y7052 7 5 (p>0.05). H13% 4 v %0, MEr: SRiE T
TR % 45d 5, SaExtiRAMmEt, EnmEy
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K 2% T M (p<0.05) o FLrb i SRR TR B 21 AR
2 4.6 mM B, 573 BZHELES, LMRS. ENT. ACE.
NR 75 R T 23.73%. 33.33%. 43.24%7#! 27.5%.
PAESE RN, R B 3 P LA 5 2 AP SR e T 1l
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1% 5 Linlin Guo %™ 5K, PGRP-SC2 gl
TP, BRAIZER A, T KAFa RIS R — 3.
R4 REZRXT 45 d W RAB PR EE B E RIS (10°CFU/per
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Table 4 Effects of phloretin on amount of flora from mid-gut
homogenates of female Drosophila melanogaster aged 45 days
285//mM  LMRS ENT ACE NR

THH 5946 48+3 37+2 4045
PT1 52+1 42+5*  30+4*  35+2*
PT2 48+2**  3BE3**F 2743*F* 3242
PT3 4543**  3242%*F  21+]** 2044
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Fig.5 Effects of phloretin on excessive proliferation of
progenitor cells in adult mid-gut of female Drosophila

melanogaster
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i 6 74N, JHiEE gRT-PCR 45 R 2o, MEMES
TR G B e M 7 SOD2 fil CAT, F#IKT
MTH K mRNA X FIEKT, I EFERGCR.
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Fig.6 Effects of phloretin on foxo, CAT, SOD2 #1 MTH mRNA

expression in female Drosophila melanogaster
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Table 5 Effects of phloretin on Mn-SOD, Cu/Zn-SOD, CAT, GSH-PX enzyme activity and the content of MDA in female Drosophila

melanogaster.

28 %1/mM Mn-SOD/ Cu/zn-SOD/
(U/mg pro£SD)  (U/mg pro+SD)
gkl 47.72+2.62 32.16+2.46
PT1 49.62+4.16 34.15+1.62
PT2 53.22+3.17* 39.8442.44**
PT3 56.24+2.78** 42.14+1.13**

CAT/ GSH-PX/ MDA/
(U/mg pro£SD)  (U/mg pro£SD)  (hmol/mg proxSD)
24.3242.14 46.70+4.22 4.16+0.45
28.42+3.11* 50.20+1.54 3.82+0.22
30.15+1.86** 54.61+2.64* 3.58+0.52*
32.1242.19** 58.64+3.12** 3.18+0.46**

3 4hip

ZR EPTIR, EVE R TIE FRAIR B R AT L
BEIEKTFr (p<0.05), JRZE KL FEHIEshEE
TR, SEIRGUNAE ST, P NIE B R D) REREAS
B T E A VAR R 7 15, SR P
W 71, ERPTEIER] mRNA K. DL R4
REoR, MR LE TR BRE I ATE
FERIFRILIRT SEENUATINIEE S, dERmiERads,
IEZZMENE SR IR FEE
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