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Effect of Scutellariae Radix on fever syndrome induced by dry yeast and its
property-effect relationship between bitter and cold based on metabolomics

WANG Na, LIU Chang-feng, LIU Shu-min, YANG Zhi-ming, LI Xu-zhao
Institute of Traditional Chinese Medicine, Heilongjiang University of Chinese Medicine, Harbin 150040, China

Abstract: Objective To study the intervention of Scutellariae Radix on the fever syndrome induced by dry yeast based on metabonomics
and reveal its property-effect relationship between bitter and cold. Methods There were control, model, low- and high-dose (3 and 12
crude drug g/kg) Scutellariae Radix groups. The rats in all groups were sc dry yeast suspension (10 mL/kg) except control group. The
rats in Scutellariae Radix group were ig given water extract from Scutellariae Radix 4 and 8 h once after modeling, and the rats in model
and control groups were given the same volume distilled water. From the aspect of biomarkers of fever syndrome and the variation, the
characteristics of dry yeast-induced fever syndrome and intervention of Scutellariae Radix were investigated by metabolomics,
ultra-performance liquid chromatography/electrospray ionization time-of-flight mass spectrometry (UPLC/ESI-TOF-MS), PCA, and
OPLS-DA analyses. Results Thirty specific biomarkers were determined, and the structure of L-phenylalanyl-L-hydroxyproline was
identified, and it is correlated with metabolic pathway proline and phenylalanine. The rats in both high- and low-dose Scutellariae Radix
groups showed the obvious regulation against 13 ions. Conclusion The property-effect relationship between bitter and cold of
Scutellariae Radix is represented by studying the changes of the whole metabolites and biomarkers of fever syndrome.
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mL/kgo BEALUA A 5 TIEH S 42 8 h 4051 ig AH
N I B S KRB & 1, WAL RIS ig )
I 281K
23 HmXEE
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TE WAt UPLC-TOF-MS 7347
24 BIEXYG

1638454 Acquity UPLC™BEH C 5 £ (50 mm X
2.1 mm, 1.7 pm); AR & 0.4 mL/min; #E7E 40 C;
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WA 1.0 ng/mL, KIEEBEAARBREN 30
uL/min, FZIEAE K 15 s; AT, i
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Table 1 Effect of Scutellariae Radix on body temperature of rats with fever syndrom (x+s,n=6)
s FlHE / AT/ C

(gkg) HBUS3h MBS 6h  HEE 8h MBS 10h MBS 12h #BUS 15h JEEUS 18h
paylit —  -1.10£041 -1.25+043 -1.03+0.28 —-1.01+0.54 —120%+025 —0.65+039 —1.03+0.36
Y —  =02940.79  0.74+0.79" 0.81+029" 043+0.54" —020+0.46" —045+042 —1.67+0.68
TS 12 —0.53+047* 0.16+038* 0.36+0.52* 0.16+0.41 —0.19+0.63** —0.53+0.58* —1.00+0.41

3 —028+0.36* 0.45+028* 0.70+0.55* 047+0.54* —023+0.32* —0.05+0.59** —0.08+0.44**
xR P<0.05; SHMANKE: 4P<0.05 **P<0.01, FTEF

*P < 0.05 vs control group; 4P<0.05 **P<0.01 vs model group, same as below
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Fig. 1 BPI chromtograms of rat urine samples from each group
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Fig. 4 PCA Scores plot of urine samples of rats from

each group 6—10 h after modeling
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Table 2 Information of potential biomarkers (up-regulation) under ESI" mode

¢/ min m /z [M~+H]" X R Y HA 12 gkg! WH 3 gkg!
0.30 140.011 1 7.32+4.48 28.97+6.70" 7.81+4.74* 11.64+6.16*
0.36 188.175 7 1.0940.71 3.53+1.29" 3.32+1.74 4.40+2.33
0.38 175.071 7 3.4X10°%+7.07x10% 2.40+0.80 1.441+0.93 2.1242.02
0.38 176.093 7 1.69X 107840 1.04+0.19° 1.11+0.58 0.96+0.47
0.39 114.067 2 26.55+6.08 48.96+6.77" 33.58+7.54* 36.76+8.37*
0.41 169.039 6 2.00+1.10 7.09+2.31" 2.92+1.44% 43742.66
0.42 267.060 4 2.00+1.50 4724189 3.69+2.90 5.44+3.10
0.43 212.103 2 26.311+6.84 42.99+7.53" 35.76+9.21 38.68+12.23
0.44 229.119 3 545+2.83 19.24+7.70" 11.57+4.14 13.14+5.55
0.46 322.108 9 04+2.83X107% 3.02+0.62" 1.39+1.25* 1.61+0.61*
0.47 234.068 1 1.95X107+2.83 X102 6.58+3.96" 2.37+3.94 3.461+4.16
0.49 226.081 3 7.94+3.05 13.74+2.50" 6.43+5.33% 8.37+4.36*
0.56 286.139 0 2264091 6.56+2.24" 2.03+1.80* 415+1.11*
0.80 258.109 1 15.61+6.69 21.67+3.31 20.18+7.99 10.07+3.17*
0.82 271.096 0 1.80+1.53 3.69+0.54" 2.78+0.52* 3.02+0.74
0.98 190.111 0 6.53+1.22 8.22+0.74" 10.59+4.67 8.58+2.81
2.55 235.108 2 27.90+8.16 53.00+8.22" 24.17+5.34* 22.90+3.04*
2.80 219.1199 8.510 740 1.88+0.98" 0.91+0.85 0.79+0.71*
9.80 279.159 2 39.96+8.53 102.95+23.29 64.80+32.50* 86.49+37.39
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Table 3 Information of potential biomarkers (down-regulation) under ESI' mode
¢/ min m /z [M+H] pagic fi W12 gkg! %3 gke
1.03 199.107 8 43.38+21.28 22.08+5.59" 26.34+9.83 32.174+10.33
1.08 303.071 4 54.734+16.91 14.46+9.07" 2821+1091*%  37.03%+17.00*
1.60 210.082 7 3.20+0.83 0.56+1.37 0.99+0.82 0.380.68
2.03 225.0813 1.24+0.19 225X 10780 0.5140.82 0.48+0.75
2.08 270.090 6 2.95+0.45 1.98+0.87 1.00+0.50% 0.78£0.78*
2.73 279.133 9 117.28+6.32 63.40+14.08" 65.954+3.59 80.68+16.02
2.88 431.097 6 38.85419.54 14.28+9.65" 27.24+16.25 4131+13.17*
4.00 151.075 8 1.28+0.68 0.124+0.26 0.75+0.514 0.55+0.81
4.09 239.139 4 34.82410.58 10.25+5.59" 11.734+5.40 16.03+6.26
4.69 325.150 8 5.75+2.08 1.814+0.77 2.53+1.61 327+143%
4.47 281.149 8 61.2945.10 17.60+7.13" 28.21+8274 34.68+14.09*
%4 EBFRNEXTHREEYREDER
Table 4 Information of fever syndrome biomarker identified under ESI* mode
¢/ min m st MIMSETIN st S
WEME PR (m/z)
2.73 279.1339  278.1267 Ci4H;sN,O, 279 C1,H N0, L- RN R -L-F2 I 2 R
278 C14H N, O,
262 C4H gNO,
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148 CeHiN,0,
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