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Abstract: Based on the UHPLC-Q-Exactive-MS metabonomics technology, the effect of Hippocampus kuda
Bleeker on the life span of Drosophila melanogaster was studied, and the change rule of endogenous metabolites in
the aging process of Drosophila melanogaster after the intervention of Hippocampus kuda Bleeker japonicus was
explored to clarify the anti-aging mechanism of Hippocampus. The natural aging model of Drosophila melanogaster
was used. Different doses of raw Hippocampus and fried Hippocampus were given to observe the effects on the life
span, climbing ability, sexual activity, and antioxidant enzyme activity of Drosophila melanogaster. Based on
UHPLC-Q-Exactive-MS metabolomics technology, the metabolic profile of the aging Drosophila melanogaster
was analyzed using metabonomics technology to explore the mechanism of Hippocampus kuda Bleeker delaying

the aging of Drosophila melanogaster. The results showed that raw Hippocampus and crispy Hippocampus
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(1, 4 mg-mL™") could significantly prolong the average life span, median life span and maximum life span of male

fruit flies, and significantly improve the climbing ability and sexual vitality of fruit flies. Catalase (CAT) and

aldehyde content were increased, while malonaldehyde (MDA) content was decreased. Through metabonomics

technology, it was identified that the Hippocampus can significantly recall 16 metabolites and participate in the

biosynthesis of phenylalanine, tyrosine and tryptophan, starch and sucrose metabolism, tyrosine metabolism,

cysteine and methionine metabolism, and histidine metabolism. The anti-aging mechanism is related to amino acid

metabolism and sugar metabolism, which provides a substantial scientific basis for the development and utilization

of Hippocampus and clarifying its role in senile diseases. The animal experiment of this study was approved by the
Ethics Committee of Shanxi University (approval number: SXULL2021028).
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Table 1  Effect of Hippocampus on climbing ability of Dro-
sophila melanogaster before and after processing (n = 100, x = s).
'P<0.05,""P<0.01 vs control group

Group Climbing index (CI)
Control 0.40 £ 0.05
RHL 0.54 +0.04
RHM 0.61 +0.04"
PBHL 0.61 +0.03"
PBHM 0.57 +0.02°
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Survival curve of drosophila before and after processing of Hippocampus and control group. A: Survival curve of raw Hippo-

campus and control Drosophila. B: Survival curve of processed with butter Hippocampus and control Drosophila. RHL: Raw Hippocampus

I mg-mL"; RHM: Raw Hippocampus 4 mg-mL"'; RHH: Raw Hippocampus 16 mg-mL"; PBHL: Processed with butter Hippocampus,

1 mg-mL"'; PBHM: Processed with butter Hippocampus 4 mg-mL"'; PBHH: Processed with butter Hippocampus 16 mg-mL"
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Table 2 Effect of Hippocampus on sexual activity of Drosophila
melanogaster before and after processing (n = 50, x £ 5). "P < 0.01

vs control group

Mating Mating Mating

Group S . .
logarithmic rate/% time/min

Control 15 16 1493 +£1.15
RHL 20 20 17.45+0.84
RHM 28 32 19.61+0.80"
PBHL 26 28 20.08 £ 1.05™
PBHM 30 36 22.00+0.78"

WK N CAT (I35 77 (P < 0.01), {5 & (1 mg-mL™") 41
T CATHE 05 LB mER Lo %2 .
556 HRAEL AR B, AR 751 AR ORI 1 50 P ) = R
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Figure 2 Effect of Hippocampus on CAT activity (A) and MDA content (B). n = 100, x + 5. "P < 0.05 vs control group. CAT: Catalase;

MDA: Malonaldehyde
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Figure 3 Multivariate data analysis from UPLC-MS/MS. A: PLS-DA score plots of raw Hippocampus; B: PLS-DA model validation

results of raw Hippocampus; C: PLS-DA score plots of processed with butter Hippocampus; D: PLS-DA model validation results of pro-

cessed with butter Hippocampus
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IR I E R AN O R (1 2R ) R T AT SR AT
Mt = BRACS L~ Dt = MR A R = MR A L R AN 55 5
AV RS . I S M ) B 5 SR A
LA BRACS - e b AN BE R 2 2 AU B . DA B
S5 RN K S M ) )5 ) eI L B 2 3 A A0 SR AL
RIIIERE, B, Ky M 5 20 R 52 K
AR 1% 5 4 T

Table 3 Differential metabolites in Drosophila melanogaster which were associated with aging d etected by UHPLC-Q Exactive Orbitrap-

MS. T and | represent higher and lower level; P < 0.05, “P < 0.01, control group vs drug delivery group; VIP: Variable importance for

the projection

, . RHL/ RHM/ PBHL/ PBHM/
No. Metabolite m/z tp/min Formula Ton VIP

Con Con Con Con
1 N-Acetylhistamine 153.09033  1.052  C,H,N,0 [M+H]" 110 |~ - " 1
2 Adenine 135.054 46 1.056  C/H,N, [M+H]" 170 1 I T T
3 L-Acetylcarnitine 203.115 98 1.059  C,H,NO, [M-H] 130 1 1 1 T
4 Uric acid 168.02836  1.059  C.HN,0, [M+H]"  L11 | l I i
5 L-Isoleucine 131.094 83 1.075  CH,NO, [M-H] 144 1 1 1 T
6  L-Methionine 149.05113  1.076  CH,NO,S [M+H]" 126 1 ) 1 T
7 L-Histidine 155.06967  1.293  CH,N,0, [M+H]" 145 17 T T T
8  D-Maltose 34211616 1355  C,H,,0, [M+H]" 124 17 T 1 T
9 Adenosine monophosphate  347.063 3 1.645 C,HI4NOP  [M+H]" 140 17 T T T
10 L-Valine 117.079 21 1.646  C.H NO, [M-H] 156 1 [ T T
11 D-Glucose 180.06341  1.798  C.H,0, [M-H] 128 1" T T ™
12 D-Proline 11506364  1.799  C.HNO, [M-H] 167 | 1 1 "
13 L-Tyrosine 181.07406  1.983  C,H,NO, [M+H]" 120 1 T T T

14 Inosine 268.080 94  2.568  C,H,N,0, [M-H] 101 1° 1 1 1
15 D-Tryptophan 204.090 01 5042 C,H,N,0, [M+H]" 132 1 T T T
16  LysoPC(18:3(9Z,127,15Z)) 51731743 9925  C,H,NOP [M-H] 139 | ! U 1
17 LysoPC(16:0/0:0) 49533316 11311 C_ H/NO.P [M-H] 173 | - 17 1
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Figure 4 Comparison of relative peak areas of the potential biomarkers in UHPLC-Q Exactive Orbitrap-MS. n =10, x £ 5. P < 0.05, "P <
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Figure 5 The relative content of the heatmap of differential metabolites. Con: Control; Mod: Model; RHL and RHM Hippocampus before
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Figure 6 Venn diagram of metabolites of before and after pro-
cessing. A: Hippocampus before processing; B: Hippocampus after

processing
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Figure 7 Summary diagram of pathway analysis with Met-PA. A: Hippocampus before processing; B: Hippocampus after processing
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