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Metabonomic study of alcohol extract from Scutellariae Radix in prolonging
lifespan of Drosophila melanogaster based on *H-NMR
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Abstract: Objective To investigate the anti-aging effects and the changes of endogenous metabolites in Drosophila melanogaster by using
Scutellariae Radix. Methods Using D. melanogaster (fruit fly) as a model organism and Scutellariae Radix alcohol extract (SAE) as
intervention drug, the effect of the drug group on the lifespan of D. melanogaster was observed. The tissue samples of D. melanogaster was
collected to analyze the metabolic profile changes among different groups by nuclear magnetic resonance (NMR). Results \We demonstrated
that SAE could significantly extend the lifespan of fruit fly. Using "H-NMR metabonomics and multivariate statistical analysis methods, the
changes in the levels of endogenous metabolites in the 30 d D. melanogaster, including decreasing in isoleucine, valine, acetate, glutamine,
cysteine, phenylalanine, glycine, and succinate, increasing lactate and glucose, compared with 3 d D. melanogaster. SAE can significantly
regulate all of them. Conclusion SAE can regulate amino acid metabolism and energy metabolism to anti-aging. The metabonomic approach
is an effective tool for the investigation of the pharmacologic mechanism of SAE and it is helpful to further research.
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Table 1 Effect of SAE on lifespan in D. melanogaster (X +s)

g ALY : P75 dnid : ‘ I i A3 /d ‘
MEPE iR MEPE i
pagidl — 35.79+1.37 4159+1.42 57.70+1.53 58.2040.44
SAE 0.1 39.78+1.31 41.96+1.34 57.6040.89 59.3040.73
1.0 40.5941.52" 4359+1.34 62.2040.47" 59.2040.71
5.0 40.124+1.67" 45.86+1.52" 63.204+0.59™ 64.704+0.39™
10.0 38.79+1.38 42.29+1.27 61.60%1.30 63.204+0.25"
L IRl "P<<0.05 TP<<0.01

“P<0.05 “P<0.01vs control group
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Fig. 1 Lifespan survivorship curves of female D. melanogaster in each group
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Fig. 2 Lifespan survivorship curves of male D. melanogaster in each group
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Fig. 3 H-NMR spectrum of D. melanogaster
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Table 2 Peak attribution in *H-NMR spectra for main metabolites in tissues of D. melanogaster
g 5 R Sn
1 T2 R 0.96 (t, J = 7.4 Hz), 1.01 (d, J = 7.0 Hz), 1.27 (m)
2 AR R 0.99 (d, J = 7.0 Hz), 1.05 (d, J = 7.0 Hz)
3 3-FRHET R 1.15(d, J = 6.3 Hz)
4 FLIR 1.33(d, J=7.0Hz), 4.12 (g, J = 6.9 Hz)
5 WaR 1.48 (d,J=7.1Hz)
6 i1 1.92 (s)
7 B2 Bl 2.14 (m), 2.5 (M)
8 BRIR 2.41 (s)
9 AR 2.14 (m), 2.65 (t, J = 7.6 Hz)
10 RAW 2.86 (m), 2.96 (m)
1 IR 3.03 (m)
12 JIE 3.19 (s)
13 TR AL ik 3.21(s)
14 HE®R 357 (s)
15 R B 3.91 (dd, J = 12.3, 2.1 Hz), 5.24 (d, J = 3.7 Hz), 4.65 (d, J = 8.0 Hz)
16 IREE 5.81(d,J=7.7Hz),7.55(d, J=7.7 Hz)
17 TR 6.90 (m), 7.20 (m)
18 AR 7.89 (s), 7.07 (s)
19 P SEN 7.32 (m), 7.42 (m)
20 IR 7.73 (d, J=8.0 Hz), 7.54 (d, J = 8.2 Hz)
21 B A 7.81 (5)
22 g 8.46 (s)
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Fig. 4 PLS-DA scores plots in *H-NMR spectra of female and male D. melanogaster
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Fig.5 OPLS-DA scores plot (A) and corresponding S-plot (B) derived from *H-NMR spectra of female D. melanogaster



* 1719 -

¢ &% Chinese Traditional and Herbal Drugs %5 47 % %5 10 % 2016 €E5 A
A A miE3d A
! @im0d |
[ ") I
2 =
= 1 [ @ 05r
S = |
50 ‘ L = 0
81 k)
o
S oL a r -05F
_3 - [
4 . _l -
_5 [ 1 1 i 1 L =_ 71 5 L L L L L 1 i L 1 L 1 L 1
-10 -5 0 5 202 015 01 005 0 005 01 015

1.0014 *{[1]

P[]

6 HEMEREE 'H-NMR i% OPLS-DA B =& (A) & S-plot #77E (B)
Fig. 6 OPLS-DA scores plot (A) and corresponding S plot (B) derived from *H-NMR spectra of male D. melanogaster
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Fig. 7 Comparison on relative peak areas of some potential differential metabolites in tissues of D. melanogaster
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Table 3  Correlation analysis of protential differential

metabolites between female and male D. melanogaster
WEVEACS ) HEPEACH ) FHICRHL
SRR FAERAMR 0.952 15
SR AR 0.949 29
B L 0.900 67
AW A 0.965 26
PR PR 0.988 27
KNEIR FNER 0.962 09
B I ZRE 0.800 66
HEmR HER 0.904 50
FLR FLR 0.717 50
PRHIR PEIR 0.856 80
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