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Abstract: Objective To analyze the impact of Poria cocos polysaccharides (PCP) on antioxidant and anti-aging effects in
Caenorhabditis elegans and elucidate its potential mechanisms. Methods L[4 stage C. elegans were randomly divided to low-,
medium-, high-dose (10, 20, 40 ng/mL) PCP groups, and control group for cultivation. Anti-oxidant experiments, lifespan assays,
lipofuscin determination, stress tests (UV/heat), and physiological function experiments (swallowing frequency/number of swings/egg-
laying amount) were conducted to investigate the anti-oxidant and anti-aging effects of PCP on wild-type C. elegans. Mutant C. elegans
were divided into PCP group (40 pg/mL) and control group. Stress tests, lifespan assays, cell localization detection of C. elegans BZIP
domain protein 1 (skn-1) green fluorescent protein, qRT-PCR experiments, and reactive oxygen species (ROS) detection were
performed to explore the mechanisms of PCP in anti-aging. Results PCP significantly extended the lifespan of C. elegans, reduced

lipofuscin production, enhanced resistance to UV and heat stress, increased pharyngeal pumping frequency, and improved locomotor
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activity, demonstrating significant anti-aging biological activity. The anti-aging effect of PCP was mediated through the skn-1 signaling

pathway, independent of the insulin-like receptor subunit beta (daf-2) and neuronal acetylcholine receptor subunit eat-2 signaling

pathways. PCP increased the nuclear localization of skn-1 transcription factor in C. elegans, upregulated the transcription levels of

downstream anti-oxidant genes, including glutathione S-transferase 4 (gs#-4) and putative glutathione S-transferase 7 (gsz-7), and

significantly reduced intracellular ROS level. However, these effects were not observed in skn-1 mutant worms. Conclusion PCP

exhibit antioxidant and anti-aging effects in C. elegans, involving the regulation of the skn-1 transcription factor and its downstream

anti-oxidant genes, ultimately reducing ROS level and enhancing the organism’s anti-oxidant stress capacity.
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KT RERK (P<0.01), THAKH ROS /KT 1] &
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] * oy
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f»lﬁ v * iH
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0-
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AGREE Z WX LR B AT IR s B4R AR A AR 2 WX 2 A A2 TN TR G I s C-30IR 5 2 PR N AR 2 WIS 28 AR A7 RS RN 528 ;. D-1K
KPR HE 3. 64 9. 12 REMMEMIFEN; ERE SRR 3. 6. 9. 12 RIBINREIIRN; PR 2 Hixh 2k A B RE ) 52 5
5N2 Atk "P<0.05 P<0.01 *P<0.001.

A-effect of P. cocos polysaccharides (PCP) on lifespan of nematodes; B-effect of P. cocos polysaccharides on survival time of nematodes under UV stress
conditions; C-effect of P. cocos polysaccharides on survival time of nematodes under heat shock conditions; D-effect of P. cocos polysaccharides on
swallowing frequency of nematodes on 3rd, 6th, 9th, and 12th day; E-effect of P. cocos polysaccharides on oscillation frequency of nematodes on 3rd, 6th,

9th and 12th day; F-effect of P. cocos polysaccharides on reproductive ability of nematodes; "P <0.05 **P<0.01 **P<0.001 vs N2 group.

Bl HREZEERBMEATERNEGHIZSMREES (X£s,n=50)

Fig. 1 P cocos polysaccharides extends lifespan of C. elegans and enhances anti-aging abilities (X £ s, n = 50)
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A-fluorescence map of lipofuscin under physiological conditions; B-statistics of fluorescence intensity of lipofuscin under physiological conditions; C-

expression levels of antioxidant genes gst-4, gst-7, sod-3 and hsp-16.2 detected by qRT-PC; D-endogenous ROS levels; *P < 0.05 **P < 0.01

0.001 vs N2 group.
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Fig. 2 P, cocos polysaccharides reduces lipofuscin and ROS levels, promotes expression of antioxidant genes in C. elegans

(X£s,n=50)
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A-effect of P. cocos polysaccharides on lifespan of nematodes under oxidative stress conditions; B-fluorescence map of lipofuscin under oxidative stress
conditions; C-statistics of fluorescence intensity of lipofuscin under oxidative stress conditions; D-expression levels of antioxidant genes gst-4, gst-7, sod-
3, and hsp-16.2 under oxidative stress conditions detected by QRT-PCR; E-endogenous ROS level under oxidative stress conditions; *P < 0.05 #P<0.01
##P <0.001 vs N2 group; "P<0.05 *"P<0.01
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Fig. 3 P cocos polysaccharides induces antioxidant stress in C. elegans and reduce damage ( X + s, n = 40)
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A-survival curve of daf-2 mutant nematodes under oxidative stress conditions; B-survival curve of EAT-2 mutant nematodes under oxidative stress

conditions; C-survival curve of skn-1 mutant nematodes under oxidative stress conditions; D-survival curve of N2 nematodes under physiological
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Fig. 4 P cocos polysaccharides require skn-1 for induction of oxidative stress resistance in C. elegans (X + s, n = 40)
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Fig.5 P cocos polysaccharides induce oxidative stress resistance via skn-1 signaling pathway (X + s, n =50)
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