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[ Abstract] Objective: To study the effect of combined decoction and single decoction of Houpu
Wenzhongtang on rats with deficiency-cold of spleen and stomach from the perspective of metabonomics, to find
out the relevant potential biomarkers and metabolic pathways, and to explore the similarities and differences
between the combined decoction and single decoction, so as to provide reference for the feasibility analysis of
replacing traditional decoction with single dispensing granule of this formula. Method: SD rats were randomly

divided into normal group, model group, Houpu Wenzhongtang combined decoction group and simgle decoction
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group. Rats in the normal group were given distilled water by intragastric administration, rats in the other three
groups were given cold vinegar at 4 °C in the morning and refined lard in the afternoon for 10 days (the dosage
of 10 mL-kg"). After the model was successfully established, rats in the combined decoction group and the
single decoction group were given corresponding decoction with dosage of 1.8 g-kg' (according to the amount
of crude drugs), once a day for 7 days. Ultra-high liquid chromatography-quadrupole-time-of-flight tandem mass
spectrometry (UPLC-Q-TOF-MS) technique was used to analyze the small molecular endogenous metabolites in
urine. Orthogonal partial least squares-discriminant analysis (OPLS-DA) and principal component analysis
(PCA) were used to compare the changes of differential metabolites among the normal group, model group,
Houpu Wenzhongtang combined decoction group and single decoction group, and the differential metabolites
were introduced into Kyoto Encyclopedia of Genes and Genomes (KEGG) for metabolic pathway analysis.
Result: Compared with the model group, the Houpu Wenzhongtang combined decoction group and single
decoction group jointly regulated 13 potential biomarkers, including phosphatidylcholine(PC), lysophosphatidic
acid (LysoPA) and cholic acid, etc. They played a role in treating deficiency-cold of spleen and stomach by
influencing metabolic pathways such as glycerophospholipid metabolism, glycerolipid metabolism,
phosphatidylinositol signaling system and so on. The combined decoction and single decoction of Houpu
Wenzhongtang could obviously restore the body weight, motilin and gastrin contents of rats with deficiency-cold
of spleen and stomach to normal levels. Conclusion: According to biochemical indexes, there is no obvious
difference between combined decoction and single decoction of Houpu Wenzhongtang, but according to
metabonomics, the combined decoction may be slightly better than the single decoction. The research shows that
it is feasible to replace traditional decoction with single dispensing granule of Houpu Wenzhongtang in clinical
application.
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Table 2 Effect of Houpu Wenzhongtang on endogenous metabolites in urine of rats with deficiency-cold of spleen and stomach

BRI GRE i

No. / te/min G 37 HMDB ID mé e L o
me R L . /ppm m /a5 L ARERLA] AR
1 7445611 43.18  WEMEHLARG[ 15:0/18:2(9 Z, C,,H,,NO,P HMDB07940 9.8 [M+H]' 1 1l !
12Z)] PC[15:0/18:2(9Z,12Z)]
2 569.288 5 29.14 [ —Jfi F4 leukotriene F4 C,gH,,N,0,S HMDB0006465 1.0 [M+H]" 1 1 !
3 268.2453 39.23 N-HJLT T N-methylputrescine CsH,N, HMDB0003661 7.1 [2M+ACN+Na]* 1 1! !
4 2101020 3.98 3,6- 4% JEIIE proflavine C,H, N, HMDBO0015255 -2.8 [M+H]" 1 1l l
5 407.277 4 31.22 Wi Al A9 cortexolone C, H,,0, HMDB0000015 -4.4 [M+isopropanol+H]" 1 ! Il
6 430.2298 5.85 —H A IKMEM trimethobenzamide C, H,,N,0, HMDB0014800 -8.8 [M+ACN+H]" 1 ! -
7 389.2684 31.26 HihZ2 i megestrol C,,H,,0, HMDBO0014495 -0.5 [M+ethanol+H]’ 1 ! Ll
8 2451857 9.91 & H:C A aminocaproic acid CH,;NO,  HMDB0001901 -1.2 [2M+H-H,0]" 1 ! L
9 405.2612 31.13  7a,12a- 53 3-3-540-4-I0fR C,H,0; HMDB0000447 -5.9 [M+H]" 1 1l }
Ta,12a-dihydroxy-3-oxo0-4-
cholenoic acid
10 355.2634 3246 (4Z,7Z,10Z,13Z,16Z,19Z)-— C,,H,,0, HMDBO0013627 0.6 [M+H-H,0]" 1 1! !
TSR 2 RO mE2 -
hydroxyethyl (472,7Z,10Z,13Z,
16Z,19Z)-docosa-4,7,10,13,16,
19-hexaenoate
11 281.2476 39.61  (9Z,11E)-1/\fk-9,11- 4 C,H,,0, HMDB0003797 0.4 [M+H]" 1 l Ll
(9Z,11E)-octadeca-9, 11-dienoic
acid
12 426.3214 31.28 A cholic acid C,,H,,0, HMDB0000619 0 [M+NH,]* 1 - bl
13 4032593 22.83  KIMEFASAER(0:0/18:0)lysoPA C, H,;0,P  HMDB0007850 -3.7 [M+H-2H,0]" 1 1l !
(0:0/18:0)
14 623.3244 4130  2-C M dk-6-F 4 Jk-1,4-K08] 2- C;,H,,0,4 HMDBO0006818 -3.0 [M+2K-H]* 1 - !
hexaprenyl-6-methoxy-1,4-
benzoquinone
15 786.6003 43.22 PC[14:0/22:2(13Z,16Z)] C,,Hg,NO,P  HMDB0007888 -0.5 [M+H]" 1 I -
16 199.0956 10.91 =7 K homovanillin C,H,,0, HMDBO0005175 -4.5 [M+CH,OH+H]" 1 1! !
17 336.1113  9.83 R T RAJT chlorambucil C,,H,CLNO, HMDB0014436 -4.5 [M+CH,OH+H]" 1 Ll }
E: T AR R LA L LI AR A R - JE VT /R s ACNL 2 sisopropanol. 5 Y ; ethanol. £ B
x3 EBEMEHIHETIEE EREKXRR RS EEWARE DR K58
Table 3 Mebabolic pathways of Houpu Wenzhongtang regulated potential biomarkers in urine of rats with deficiency-cold of spleen and
stomach
A7/ i P
3 . M VETiC AL A Ji e PAH
RT3 B (A=) AP .
A 3 % 48 38 linoleic acid metabolism 5 1 PC[15:0/18:2(9Z,12Z7)] 0.0520 0
H i @ A5 1L 1f glycerophospholipid metabolism 36 2 PC[15:0/18:2(9Z,12Z)],LysoPA(0:0/18:0)  0.0539 0.2343
- R AC a-linolenic acid metabolism 13 1 PC[15:0/18:2(9Z,122)] 0.1299 0
H I g 188 glycerolipid metabolism 16 1 LysoPA(0:0/18:0) 0.1575 0.0125
Wi 15 Bk L 5 5 & 48 phosphatidylinositol signaling system 28 1 LysoPA(0:0/18:0) 0.2601 0.0015
64 U 2 18 15 arachidonic acid metabolism 36 1 PC[15:0/18:2(9Z,12Z7)] 03218 0
1i% 2 FR ¢ it tyrosine metabolism 42 1 homovanillin 0.3649  0.006 4
VI NA TR (4 4= ) & BY primary bile acid biosynthesis 46 1 cholic acid 03922 0
{55 R i % 4= W A i steroid hormone biosynthesis 77 1 cortexolone 0.5693 0.0132
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urine of rats with deficiency-cold of spleen and stomach
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