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Urinary metabolomics study of the effects of Scutellaria baicalensis
Georgi ethanol extract on D-galactose-induced rats
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Abstract: The purpose of this study is to evaluate the anti-aging effects and reveal the underlying mechanism
of Scutellaria baicalensis Georgi ethanol extract (SBG) in D-galactose-induced rats.  Fifty rats were randomly
divided into five groups: vehicle control group, D-galactose group, and D-galactose combined with 50, 100,
200 mg'kg ' SBG. A rat aging model was induced by injecting subcutaneously D-galactose (100 mg'kg ')
for ten weeks. At the tenth week, the locomotor activity (in open-field test) and the learning and memory
abilities (in Morris water maze test) were examined respectively. The urine was collected using metabolic cages
and analyzed by high-resolution '"HNMR spectroscopy combined with multivariate statistical analyses. The
SBG at doses of 50, 100 and 200 mg-kg ' treatments groups could significantly ameliorate aging process in rats’
cognitive performance. The 50, 100, 200 mg-kg ™' SBG regulated citrate, pyruvate, lactate, trimethylamine (TMA),
pantothenate, f-hydroxybutyrate in urine favorably toward the control group. These biochemical changes are

related to the disturbance in energy metabolism, glycometabolism and microbiome metabolism, which is helpful
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to further understanding the D-galactose induced aging rats and the therapeutic mechanism of SBG.
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Table 1 Comparison of different extraction methods of Scutel-
laria baicalensis Georgi. The content of baicalin was compared
with raw material

Extract Yield ratio/% Content of baicalin/%
Water 52.17 8.89
Ethanol 50.05 11.46
2.1
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[18,19] 1A Table 2 'H NMR assignments of major metabolites from rat
1 5 urine. TMA: Trimethylamine
b
3 No. Metabolite Moiety & "H/(multiplicity)
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Figure 1 Effects of Scutellaria baicalensis Georgi ethanol 3 3
extract (SBG) on the spatial learning and memory of rats in the ]1//2 1
Morris water maze test. Mean latency in the hidden platform
45 4.0 35 3.0 25 20 15 1.0

test during five consecutive days of training (A). The number

of crossings over the exact location of the former platform on -
probe test (B), the swimming distance in the target quadrant on
probe test (C), the time spent in the target quadrant on probe test
(D). n=10, X¥+s. P<0.05, "P<0.01 vs model group o 78 77 76 75 74
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Figure 2 Typical "H NMR spectrum of control rat urine
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Figure 3 PCA scores plot (A) of control group (®) and model
group (®), PCA scores plot (B) of model group and SBG (50
mgkg™") group (V), PCA scores plot (C) of model group and
SBG (100 mg-kg ") group (¥), PCA scores plot (D) of model
group and SBG (200 mg-kg ') group (*)
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Figure 4 PLS-DA (A) and corresponding validation plot (B)
derived from 'H NMR spectra of urine from rats in contonl group
(), model group (®), SBG (50 mg'kg ") group (V), SBG (100
mgkg ") group (+) and SBG (200 mg-kg™") group (¥). OPLS
scores plot (C) and corresponding S-plot (D) of the control group
and model group
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Figure 5 The relative peak area of potential biomarkers in
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