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Effect of Scrophulariae Radix on Rat Model with Dampness Stagnancy due to Spleen

Deficiency and Analysis of Its Liver Metabonomics
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[ Abstract] Objective: To explore the effect of Scrophulariae Radix on rat model with dampness stagnancy
due to spleen deficiency, and to analyze biomarkers and metabolic pathways based on liver
metabonomics. Method; The high fat and low protein diet plus swimming for 8 weeks under weight bearing
condition was adopted to establish rat model with dampness stagnancy due to spleen deficiency. Liver index,
serum albumin, blood fat, gastrointestinal function and water load were measured at 2 weeks after administration of

high (5.40 g-kg ') and low (1.35 g-kg ') dose of Scrophulariae Radix decoction. UPLC-Q-TOF-MS was
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employed to analyze metabolites in liver tissue under electrospray ionization positive and negative ion mode with m/z
100-1 500. Principal component analysis ( PCA) and partial least squares discriminant analysis ( PLS-DA) were
adopted to compare the differential metabolites among the normal group, the model group, the high and low dose
group of Scrophulariae Radix decoction; these different metabolites among four groups were analyzed by KEGG
metabolic pathway method. Result; Compared with the model group, gastric emptying rate and D-xylose excretory
rate in the high dose group were increased significantly; contents of serum albumin and total protein in the low dose
group were increased; contents of low density lipoprotein-cholesterol, total cholesterol and water load index in the
high dose group were decreased. A total of 21 biomarkers were identified and 7 major metabolic pathways were
found, which mainly related to the insulin secretion, purine metabolism, bile acid secretion and so
on. Conclusion; Treatment of Scrophulariae Radix on rat model with dampness stagnancy due to spleen deficiency

is connected with improving the digestive function, inhibition of glucose metabolism, improving blood lipid

metabolism and so on.
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Fig.1 UPLC chromatograms of Scrophulariae Radix decoction

( detection wavelength of 190-600 nm )
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Fig.2 Total ion chromatograms of liver tissue metabolism of rats

from different group
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Fig.3 PLS-DA score of blank group (k) , model group ( m), high
(g) and low(d) dose group of Scrophulariae Radix
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Table 4 Basic informations of 21 potential biomarkers for improving liver function by Scrophulariae Radix
% HMDB ID m/s a4 4 B o HSt
1 HMDB00708 450.321 7 HEREBAME glycoursodeoxycholic acid 2.168 ESI* 1
2 HMDB00138 466.316 4 HfHMZ glycocholic acid 2.279 EST* 1
3 HMDBI11503 453.289 2 ¥ IfiL W R Bt £ B % lysophosphatidylethanolamine (16:0/0:0) 6. 196 ESI* il
4 HMDB10381 482.323 6 ¥ IfiL W IR B I B lysophosphatidylcholine (15:0) 6.812 EST* 1
5 HMDBI10386 520.340 3 % Ifi. 5 I5 Bk JE 55 lysophosphatidylcholine[ 18:2(97,127) | 4.033 EST* il
6 HMDB00292 153.041 0 #IZ14 xanthine 1.114 ESI* 1
7  HMDBI11475 480.309 4 ¥ I W RS Bk 2 BERE lysophosphatidylethanolamine[ 0:0/18:1(112) ] 3.288 ESI* 1
8 HMDBI1526 526.293 2 % IfL W5 I8 Bk £ 5 iz lysophosphatidylethanolamine[ 22 : 6 (47,772,107, 6.074 EST* 1
132,162,192)/0:0]
9 HMDB09853 904.598 6 i JIE ok JULEE phosphatidylinositol[ 18:2(9Z7,127)/20:2(11Z,14Z) ] 2.170 EST*
10 HMDB10404 568.340 1 W I B A% BE AH 8% lysophosphatidylcholine [ 22 : 6 (44,77 ,10Z 137, 3. 415 ESI*
1672,197) ]
11 HMDB00874 500.304 0 &k i A B tauroursodeoxycholic acid 2.058 ESI* 1
12 HMDB09098 792.556 3 WilEEE £ B2 phosphatidylethanolamine[ 18:2(97,122)/20:1(11Z) ] 3.628 ESI* }
13 HMDB01401 243.018 2 #ij%j Bl -6-#i 2 glucose-6-phosphate 1.174 EST* l
14 HMDB09057 746.576 7 WilEEE Z Eilk phosphatidylethanolamine[ 18:1(9Z)/18:0] 1. 494 ESL* i
15 HMDBI10383 538.315 3 % L5 5 Bk AB B lyso-phosphatidylcholine [16:1(97) ] 3.464 ESI~ 1
16 HMDBI11487 500.277 9 Y I W B Tk 2 BE % lysophosphatidylethanolamine [ 0:0/20:4 (57,87, 6.168 ESI- 1
112,142) ]
17 HMDB10385 1 087.697 2 ¥ 1L A5 ot AH A& lysophosphatidylcholine [18:1(112) ] 6. 840 ESI- 1
18  HMDB10379 512.299 1 % 1M B e e AR lysophosphatidylcholine(14:0) 1.932 ESI- 1
19 HMDB07854 483.274 0 VA MLBERE AR lysophosphatidic acid(18:0/0:0) 2.310 ESI- |
20 HMDB09786 861.545 4  ®iEWEHLEE phosphatidylinositol[ 16:0/20:2(11Z2,147) ] 2.403 ESI- !
21  HMDB09809 861.545 6 Wil EEt ILEE phosphatidylinositol[ 18:0/18:2(92,127) ] 2.813 ESI- l

I3 N6 A 3 W UIAH O, Wi AR ot £ 1 e V- TP Bk B
o i T LA P B3 S 15 £ 15 g P e A 0l A T JIEL
(PC)'™ PC 2 Wy & B AE I UK 10 105 53 04 4% A 2
FE g & H (very low density lipoprotein, VLDL) f) i3 f#
o AR T P R A K BRI v A
LM 22, e 2 JT A 16 1 2% 73 96 LDL-C, 33 i fE ]
B e M8 N B DT AR, o LB IR R (182 0/0: 0) 3 i
WEARE D {5 53 8% 5 B, X il /N A 5 1 R AR AR
I, A S Tk s R 8 Ak B e v o7 T I IR o
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Fig. 4 Potential biomarkers and metabolic pathways in liver of treatment group rats under pathological condition
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