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Abstract: Objective To identify the potential biomarkers related to the dampness obstructing spleen— stomach
syndrome (DOSS) through a serum metabolomics method based on Ultra High Performance Liquid Tandem
Chromatography Quadrupole Time of Flight Mass Spectrometry (UPLC—QTOF-MS), and illustrate the intervention
mechanism of Huoxiang Zhengqi oral liquid (HZOL). Methods Comprehensive physical methods were applied to
establish the rat DOSS model. Body mass, body length, tail length, abdominal girth index, and locomotor activity
were observed. UPLC—QTOF-MS combined with orthogonal partial least squares — discriminant analysis (OPLS—DA)
were used to analyze the metabonomics of rat serum and to identify potential biomarkers and related metabolic

pathways in rats with DOSS after administration of HZOL. Results Compared with the healthy control group, rats
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with DOSS showed body mass loss(P<0.001), slower growth of body length(P<0.001), increased abdominal girth
index (P<0.001) , and significantly decreased locomotor activity (P <0.001). 15 and 10 potential biomarkers

associated with DOSS in rat serum were identified under the positive ion and negative ion modes, respectively,

which involved 9 metabolic pathways such as phospholipid metabolism, amino acid metabolism and energy

metabolism. HZOL effectively intervened in the serum metabolic phenotype of the model rats, and significantly

regulated 14 potential biomarkers (P <0.05). Conclusion The mechanism of HZOL intervention on the DOSS in rats

may relate to the regulation of phospholipid metabolism, amino acid metabolism, energy metabolism, and so on.

Keywords: Huoxiang Zhengqi oral liquid; dampness obstructing spleen—stomach syndrome; metabonomics; UPLC-

QTOF-MS; phospholipid metabolism; amino acid metabolism; energy metabolism; rats
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Figure 1 Total ion flow diagrams of rat serum under positive (A) and negative (B) ion modes

A B 40f
401 [
| 30 3 |
201 [ ] [ ] 20 °
- 3 ® - 10F -
7 0 g F 01 »
i ¢ -10t
-201 [ -20%
[ =301
L) S - _aok

@

~
o
©
3

to[1]

-40 -30 -20 -10 O 10 20 30 40

t[1] ]
E: @FRIEWA; BIAERY; ARRIAITY
E2 EBF(A. C). AEF(B. D)X TARME OPLS-DA F45E
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Table 2  Potential biomarkers associated with dampness

obstructing spleen—stomach syndrome in rats” serum

. . , i

53N it Uiy i mlz { HY

ESI+ JRE CHN.0 10186 610397 [M+H]
[ CsH.NO 25809  104.1069 -
B4 CHNO:  357.86  106.0491 [M+H]'
£ CsHoN, 36379 112.0862 [M+H]
BB GHN.O; 35484 169.058 1 [M+Na]
Al GHsNOP 17233 184.0728 [M+H]
y- A BN 2R GHN.Os 38842 219.0972 [M+H]
5B T CuHsN:OS 9949 298.0968 [M+H]

AR CsHoNO, 12329 3023047 [M+HJ'
HIEH K CoHoN:OS — 392.82 308.0910 [M+H]
U R C2:Ha0 14870 4103257 [M+NH.'
BEEHETG A 70 CxHoNO,  157.62 4283730 [M+H
VEMBENGEEIRRL(14:0)  CoHNOP 18439 4683089 [M+H
VEIMBENGEEC BN (20:3)  CuHNOP 18229 5043055 [M+H

]
]
o CoHaNO, 3676 3002893 [M+H]'
]
]

ESI- AR C:H,0; 12631 87.0074 [M-H
R C:H0; 21170 89.0233 [M-HJ
T CHN,0 2593 1810582 [M+CH,COO|

AR S-HiFALE CHNOS, 28520 199.9670 [M-HJ
iU CHaN:O, 19072 2260818 [M-HJ
D-ZAA R 6-TERR CH.NOP 2584 2750702 [M+NH.~2H[
WIEIRBEC RN (16:0)  CuHWNOP 18273 4522773 [M-HJ
R INBENETR(18:1) CaHaOP  227.73 4572337 [M+Na-2H|
AR CHsNOS 18280 5142828 [M-HJ

WEIRBLZ ZFR(18:0/18:1) CoHoNOWP 13265 7885448 [M-HJ

JIBERT . WA RERGER BRI | 3 PO AR, A B
FERMGE YGRS A IR U
B HIEWAH I, BRAR AT AR
Apde, FIEIFRECE N, sk R AL IR A R B

=

ESI+ B

WL 1 000
L RGVRE Y

& ] *

ARXFIAETRT AR
ARSI AR

TR SO HE, P<0.05
E 3 EFEEBIEXRRAMEREEMREY R EREHERE

Hiztb 5 5 miE e aelts; A EE SR>,
FORBRA KRR R . SEFIEHRRIRTT
Jei, VPR IR K R 7 AARAE 517 Ry 2 48 h A 3
iR

AW iz 3T UPLC-QTOF-MS £ A 1 1fi i 1L
WA 2% R A 1R IR T R AL B K
BUEOVEFHIALE . 7ERTH "H-NMR #F 55590 JE a8
BT 25 MR TEAEYIbREY), Hh A & B LR Ny
2 e 4 A S RIS AR B AR B, HARbrEWh
I B — RN AR B, 2 AR 2 B AT A
Yo up Ko 3 AR K g AR & 4%, i UPLC-
QTOF-MS Zr Hr 5 5483 T AR Q&2 . '"H-NMR
F AR AT 385 2 A ATk = e ) K T S B i S R R T
RS Bk, 2 MEORECHEA B EAME, ATY K
R G R, B al Rl IAH A IE, #ES7 E 4T fY
AW IR
4.1 BENRICH VI BERETHE £ BERE (LysoPE ) X T8 15
bR e E A RS B CHE L, LysoPE /25|
LN 1 R B A2 A0, 5 L9 B T AL ( LysoPC) & —
AR B R B ALY, LysoPC X i Bt i HL AT A 3R
TEA, JFEARREET, BEAREE22 2R (PS) Ak
FWEW R 2 —, B V540 RO B 2R 1 T RB IR 7S
MIVERT ;s 22 2R B LA™ Py it T 40 i 3 5 2 AN
/b YIE, BABEREREAER, 5805
R, GlBElEmt2E . WAaRE THIER, =
AP A e A AT EY, R A 2t
Jie (R e A B i O 2 5 s e .
b, T, AWRgET, SIEW A, ALK
1) FIRBERRKCOT 35 0 T R, S R R RS
FH e IR S R YT,
T I NS IR ARG (14:0) . ¥ I8 A 9 £ B (20:3)

ESI-

B

wam. megmpaamin @ wmcn
& SR AR
& 2 . ;
3
I

; wmgm?
§ FERERNA A el (CF
© @ o _mgwwm@w
8 O ‘

f T i
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Pathway Tmpact

Figure 3  Potential biomarkers and metabolic pathways related to dampness obstructing spleen—stomach syndrome in rat serum
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