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Abstract: The effects of a high-sucrose diet on the lifespan and fertility of male Drosophila melanogaster were studied. The lifespan,
exercise ability, and hatch rate of D. melanogaster were measured after fly model establishment. Additionally, T-SOD and CAT activities and
MDA content in D. melanogaster were measured by enzyme activity assay. DAPI staining, Raman spectroscopy, and Raman imaging were used
to observe changes in the cell structure and biochemical components. Moreover, transcriptome sequencing and fluorescence quantitative PCR
were utilized to investigate the:mechanismsof these changes at the gene level. The results showed that, compared with those in the control group,
the life span of male flies in the high-sucrose diet group was significantly shortened; the median lifespan decreased from 34 days to 29 days
(p<0.01). Similarly, the exercise ability of this experimental group decreased significantly, to approximately 46.32% of that of the control group
(»<0.01). Moreover, T-SOD and CAT activities of male flies in the high-sucrose diet group significantly decreased to 83.47% (p<0.01) and
79.47% (p<0.01), respectively, compared to those in the control group. However, MDA content of the high-sucrose diet group increased
significantly to 1.51 times that of the control group (p<0.01). Furthermore, the embryo hatch rate of male flies significantly decreased, from
88.08% in the control group to 70.77% (p<0.01) in the experimental group. DAPI staining showed abnormal enlargement of the testis and no
sperm bundles‘in the seminal vesicles of the experimental group. Raman spectroscopy revealed that nucleic acid and protein components in the
testis tissue of male flies in the high-sucrose diet group decreased significantly compared to those in the control group;

E[pE 5w

SCHA B, St DR, A5 B R e ] e A G SR 75 i A A 1 B LA PR (0] A G B 4,202, 38(10):9-18

WEN Mingming, BI Jie, HE Yanping, et al. Lifespan and fertility of male Drosophila melanogaster decreased by a high-sucrose diet and
the related mechanisms [J]. Modern Food Science and Technology, 2022, 38(10): 9-18

WAEHER: 2021-12-13

HeWH: BEREANFZESEFNE (32102198); #MItEEANFELEFIE (2021CFB195); HINBTRFASRMER N LHE PBE RS EF MR
(2019GYBQGDKFBO7; 2020JYBAGDKFAO1); EINER T AFRMIBANSHR

{E&EI/Y: SCARRR (1997-), %, WLFARE, MRAE: RMES, Email: 22374247730qq. com



HRRmME
ERfEE: HE (1990, %, 8t #F, BT R&EF, Email: 2718163670qq. com

Modern Food Science and Technology 2022, Vol.38, No.10

additionally, Raman imaging indicated irregular distributions. Transcriptome sequencing suggested that differentially expressed genes were
enriched in aspects of stress response, development, and reproduction in the experimental group. Therefore, this study indicates that a

high-sucrose diet reduces the longevity, exercise ability, and fertility of male flies and causes damage by aggravating oxidative stress responses.
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Fig.2 Flow chart of transcriptome sequencing
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Fig.8 Raman imaging of testis of control group (Ctrl) and high-sucrose group (Hger) in 200 pm>200 pm region
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