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Abstract: Objective To explore the intervention of baicalein on D-galactose-induced aging rats by 'H-NMR metabonomics methods.
Methods The aging model was induced by sc injection of D-galactose (150 mg/kg) in rats, and the effects of baicalein (50, 100, and 200
mg/kg) on autonomic activities of aging rats were investigated. After 10 weeks, the serum of rats was collected for "H-NMR detection, and
the anti-aging effects of baicalein were explored using multivariate statistical analysis. Results Baicalein significantly improved the
locomotor activities of aging rats. Compared with control group, the levels of alanine, acetic acid, pyruvic acid, tyrosine, and N-acetyl
glycoproteins in rat serum of model group increased, while the levels of glutamine, dimethyl glycine, glycine, threonine, creatinine, and
histidine decreased. These 11 potential biomarkers could be reversely regulated after treatment with baicalein. Conclusion Baicalein exerts
anti-aging effects likely through regulation of amino acid metabolism, nucleotide metabolism, and glucose metabolism.
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AR EMNEE (Labiatae) HiA & Scutellaria
Linn. HY5%° Scutellaria baicalensis Georgi T34
I B ISR S, A DUE. PURa.
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Table 1 Effects of baicalein on open field of aging rats
(X %£59)

‘ ‘ A ARmgke ) 0 FOUE R
DI RP e SEPN N ERTAYE X — 13 19.770£1.565" 40.150£3.519"
i, Horh 200 mg/kg AR AEWARIBRRT  pom — 14 13.430+1.504 26.500+4.527
ZOBF MO B (P<<0.05), RUIMREEWIE g 50 14 15500+2.070 27.000+5.810
e D-EIUBECEZ KM B AAT A (R D. 100 14 17.43041.696 40.640+5419
22 MMFENERINS 2 200 14 19.000+1.852" 41.710+5.243"
ZIRSCIRIRGE I 4 5 A S5 . HMDB Mgt P<0.05 TP<0.01
Chttp://www.hmdb.ca/). BMRB Chttp://www.bmrb. P<0.05 "P<0.01 vs model group
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Fig. 1 Typical '"H-NMR spectrum of rat serum in control group
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£2 KRILEHZA 'H-NMR #1238
Table 2 '"H-NMR assignments of major metabolites from rat serum
W5 (AMIEY] A Su
1 ek CH;, (CH,),, C=CCH,C=C 0.86 (m), 1.28 (m), 2.78 (m)
2 RER CH=CH 0.96 (d, J=17.1 Hz), 0.97 (d, J= 6.6 Hz)
3 RAEER OCH;, 5CH;, 6CH;, yCH;, yCH,  0.94 (t,J=7.4 Hz), 1.01 (d, J=7.0 Hz), 1.27 (m)
4 HER yCH3, yCH; 0.99 (d, J= 6.6 Hz), 1.04 (d, J= 7.2 Hz)
5 RITR CH; 1.07 (d, J = 6.6 Hz)
6 3BT yCH, 1.20 (d, J= 6.6 Hz), 2.41 (d, J=7.0 Hz), 2.31 (d, J = 6.0 Hz)
7 AR aCH, BCH; 1.33(d, J=8.4 Hz), 4.12 (q, /= 8.3 Hz)
8 WAR BCH; 1.48 (d, J= 8.6 Hz)
9  MER 6 CH,, BCH 1.90 (m), 1.72 (m), 1.45 (m)
10 BB CH; 1.92 (s)
11 N-ZEhEEA CH; 2.04 (s)
12 O-LBH®EA CH, 2.14 (s)
13 A CH; 223 (s)
14 LB LR CH; 2.27 (s)
15 NEER CH, 2.37 (s)
16  HER aCH, BCH,, yCH, 2.08 (m), 2.35 (m), 3.75 (m)
17 AR aCH, BCH,, yCH, 2.14 (m), 2.46 (m), 3.77 (m)
18 IR CH, (1/2), CH, (1/2) 2.54(d,J=18.2 Hz), 2.70 (d, J= 18.2 Hz)
19 —HEHER N-CH;, CH, 2.92 (s), 3.70 (s)
20 JULEF CH;, CH, 3.04 (s), 3.93 (5)
21 JHA N (CH3); 3.20 (s)
22 TEMRAEGH N (CH;)s 3.21 (s)
23 H R IH N (CH;)s 3.22(s)
24 HALCHE CH; 3.24 (s)
25 TR CH;, CH; 3.26 (s), 3.91 (s)
26 HE®R CH, 3.56 (s)
27 HER o-CH 3.60 (d, J=17.2 Hz), 4.24 (m)
28 JULEE 4,6-CH 3.63 (s)
29 i CH,OH, CH,0H 3.66 (dd, J=11.4, 4.2 Hz), 3.56 (dd, J=9.6, 3.6 Hz)
30 a-fHABE 1-CH 5.23 (d, J= 4.2 Hz), 3.90 (dd, J = 6.0, 6.0 Hz)
31 BRI 3 or 5-CH, 2 or 6-CH 6.90 (m), 7.19 (m)
32 HER 2-CH, 4-CH 7.04 (s), 7.74 (s)
33 KRER 2 or 6-CH, 3 or 5-CH 7.32 (m), 7.42 (m)
34 AR CH 8.45 (s)
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Fig.2 PLS-DA (A) and corresponding validation plot (B) derived from 'H-NMR spectra of serum from all rats
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Fig.3 OPLS scores plot (A) and corresponding S-plot (B) of serum of rats in control and model groups
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Table 3 Relative peak areas of potential biomarkers in '"H-NMR spectra of serum

R POyl T HRHEGOmgkg )  HEEEA00mgkg )  HAZE(200 mgkg )

R 0.120£0.009" 0.170£0.011 0.190%0.009 0.170£0.012 0.160£0.015
it 1 0.0830.005" 0.11740.011 0.126%0.013 0.107£0.012 0.11040.007
THIEHER  0.041£0.002" 0.024+0.003 0.0270.003 0.025+0.003 0.0370.003"
HER 1.06040.064" 0.8100.091 0.870+0.088 0.9400.090 1.05740.058"
AN 0.270+0.011" 0.210+0.011 0.230+0.009 0.230+0.019 0.250+0.006"
JiINiS 0.210+0.007"" 0.160+0.009 0.160+0.001 0.170+0.009 0.200+0.008"
ANz 0.012+0.002"" 0.025+0.001 0.021+0.003 0.022+0.003 0.017+0.002"
IR 0.210£0.008" 0.170%0.011 0.160+0.004 0.190+0.011 0.2200.008"
2 H R 0.038+0.001"" 0.02240.004 0.024+0.005 0.0300.006 0.0380.002"
N-C R 0.490+£0.013™  0.700%0.032 0.650+0.008 0.6000.007" 0.550+0.022""
WAR 0.055+0.003" 0.071+0.003 0.068 +0.005 0.056+0.005" 0.048+0.003""

ERMAILE: "P<0.05 TP<0.01 "P<0.001

"P<0.05 "P<001 ""P<0.001 vs model group

25 MFEFNEHIRERS T
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PERGS8:  N- S Ieb i A MR s R I E AR SR . A
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PR, IEIE . 11 MR . R IX e s
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(F6) —5. Hrp MetPA 45 24 Sl 43 HT 1Y



* 516 ° ¢ 3 # Chinese Traditional and Herbal Drugs 35 48 % 5 3 #§ 20172 A

HER. BRI

o A
6l A
0.5 1 217
9 PG I
s | i i
0.5 LB ek . P
5 P A i 5X10°°
e i
7 Y AR TSRS [ —
. FIE 2 YIS —
M mf I
2 AR - AR 0.2
) PN Gl (AN —
P —
| s Yot —
g —
3 NV — 0.5
" Frigm R
SRR A AT
6 9 8 5 7 1l 2 4 1 3 10 P
wEE AR
L-NER 2R 3N-CEEEE 4NN S5-I mssm e
- HIHAR T-HERM SHEm 9NN 10-BER e R
PR i o o iy A
A1 K PAIRIE I A e B SRRV S e
LR, e R RSP ERRSS s bt R iEme, kR 0 s 10 s
NIVt P S Fold enrichement

l-alanine 2-acetic acid 3-N-acetylglycoprotein 4-pyruvic acid
S-glutamine  6-dimethylglycine 7-glycine 8-threonine 9-creatinine
10-tyrosine  11-histidine; The horizontal axis and vertical axis
represent variable information; the deep color represents strong
correlation, and the light color represents weak correlation; the brown

denotes positive correlation, and the blue denotes negative correlation

B4 Z5FKEMIHEXED T

Fig.4 Correlation analysis results of biomarkers

6 RBF=IEE

Fig 6 Enrichment of metabolite sets
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Fig. 5 MetPA analysis of metabolic pathway
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x4 BELERTH D-FIEHREARMBRET RERGHRE
Table 4 Metabolic pathways affected by baicalein in serum of D-galactose-induced rats
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