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Investigation into the urinary metabolomic profiling of spontaneously
hypertensive rat (SHR) based on 'H-NMR analysis
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[ Abstract] Objective To investigate the application of metabolomics in research of the metabolic profiling of
spontaneously hypertensive rats (SHR) and Wistar rats using NMR combined with PLS-DA. Methods  SHRs were fed
with normal diet for 1 week and then the urines of normal rats and SHR hypertensive model rats were collected at 1, 2, 3,
and 4 weeks. The metabolic profiles were analyzed using ' H-NMR. Partial least squares discriminant analysis ( PLS-DA)
was used to determine the differential biomarkers. Results The systolic blood pressure (SBP) of SHRs were significantly
higher than that of normal rats. Using PLS-DA and orthogonal partial least squares discriminant analysis ( OPLS-DA), it
was also possible to distinguish them in the principal components score plot. In the SHRs, the levels of some amino acids
and some small molecular substances were higher than those in the control rats. Conclusions NMR combined with PLS-
DA is a promising approach to provide the information on metabolic changes related to the pathophysiological processes in
spontaneously hypertensive rats.
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TRVKFE IR ] EE 7K (Cambridge Isotope La-
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1.4 RiGEFRAWELTE

S TRERS 1.2.3 4 AR AT IREE 12 h
KEURIL, —80°C VKAALRAT DRIG AT ik .
TN RIBFEAS A I 400 pL, BASHEASTIA 200 L &
FK R B R 2% h i, = IR ICE 10 min, LA 10 000
t/min 20 10 min, HEIER 550 wL A 5 mm Z#
Erh, H Inova600 JK 4% # L 3R 37 1% 1 98 F Noesy-

Presat-1D ( RD-90°-t1-90°-tm-90°-acquisition ) fik i ¥
AT, X H RN 500. 13 MHz,
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squares discriminant analysis, PLS-DA ) #4748 115047
FIIE S i F5e /N T F 531 43 FT (orthogonal partial least-
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P B IR FRAH O R BT 1425 A5 ( Pearson’s prod-
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&1 SHR Fl Wistar KEAMEIE (> +5)
Tab.1 Systolic blood pressure of the Wistar and SHR rats

419 G ) 38 PR EIRN %10 K H15 K %520 K %25 K %28 K
=LA Lroups Adaptive feeding Day 5 Day 10 Day 15 Day 20 Day 25 Day 28
%5 140 Blank n =8 127 £2.7 128 £5.7 127 5.3 126 £5.7 126 +4.2 127 +4.1 125 +4.4
HiEIZH Model n =6 193+6.7" 190 £2.7°% 191 +4.1°% 190 +4.4* 191 +4.0° 190 +4.5* 190 +3.9*
o SRR A AR P <0.01,
Note. Compared with the model group, *represents P <0.01.
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9 8 7 6 5 4 3 2 pm ARSI RS T X0 BP0 3 AL it AT
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Fig. 1
samples from Wistar (A) and SHR (B) rats

Typical NMR chromatograms of the urine
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Note. A. One week after modeling. B. Two weeks after modeling. C. Three weeks after modeling. D. Four weeks after modeling.
Fig.2 Comparison of the metabolic profiles of the model and control groups
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F2 REARHE b EZACRY R AL
Tab.2 Changes of main variables in the urine metabolic profiles of the rats
i) 2 x4 AL 20 55 5% B2 AR A T 1) P1H
Metabolites Shift Change trends P-value
ST AL R Tsoleucine 0.93(1),1.00(d) 1 0. 88
SEEA Leucine 0.95(1)0.97(d) 1 0. 89
TR Valine 0.98(d)1.03(d) 1 0.85
ZKINA R Phenylalanine 3.96(dd) 1 0. 81
P4 R Alanine 1.47(d) 1 0.73
JIUBRTF Creatinine 3.06(s) 7 0.77
E WL Scyllitol 3.35(s) 1 0.74
HE1, Betaine 3.27 1 0.77
H& MR Glycine 3.55(s) 1 0.75
o FEHE a-glucose 3.53(dd) 1 0. 80
fi% %R Tyrosine 3.94 1 0.74
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