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Abstract: Objective Using the metabolomics technology based on UPLC—-Q-TOF/MS, the effects of Qingre Huatan
Tongfu decoction (HTF) on stroke— associated pneumonia (SAP) rats was explored, and the relevant potential
biomarkers and metabolic pathways of serum were screened to explain the mechanism of HTF treatment of SAP.
Methods Male SD rats were randomly divided into Sham—operated group (J), model group(M) and treatment group
(Z), 7 rats in each group. Except the group J, SAP models were established in the other two groups by modified
suture embolization combined with tracheal injection. Group M was treated with HTF 38 g-kg'-d™', dosing volume

was 38 mL - kg ', while the other two groups were treated with normal saline for 7 days. UPLC— Q- TOF/MS
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technology was applied to analyze the serum of rats in each group, multivariate statistical methods such as Principal
Component Analysis (PCA) and Orthogonal Partial Least Squares Discriminant Analysis (OPLS—DA) were used to
screen the relevant potential metabolites, and metabolic pathways were analyzed by MetaboAnalyst 3.0. Results
Twenty— two potential differential endogenous metabolites were identified in the positive and negative ion modes.
Compared with the M group, HTF can significantly increase the concentrations of estrogen, N- acetylglutamate
acid, sebacic acid, cytidine, deoxycytidine, cisaconitic acid, vitamin E, tyrosine and shikimic acid (P < 0.01),
and while significantly decreased the biomakers, concentrations of Phosphoserine, 3- methoxy— L~ tyrosine,
thromboxane B, leukotriene B4, prostaglandin E2, prostaglandin Floa, phenylacetylglycine, prostaglandin F2or, 11—
deoxycorticosterone, 19— oxytestosterone, The concentration of prostaglandin E3, palmitic acid and oleic acid (P <
0.01). The relevant potential biomarkers totally involved in 15 metabolic pathways, and among them are arachidonic
acid metabolism, glycine, serine and threonine metabolism, phenylalanine, tyrosine and tryptophan biosynthesis,
citric acid cycle (TCA cycle) , steroid hormone biosynthesis, pyrimidine metabolism and fatty acids, a total of
7 metabolic pathways are closely related. Conclusion The therapeutic effect of HTF on SAP rats may be related to
improving the levels of endogenous metabolites in serum, regulating arachidonic acid metabolism, fatty acids and
energy metabolism, and then restoring the metabolism to be normal in vivo.

Keywords: Siroke—associated pneumonia; Qingre Huatan Tongfu decoction; metabonomics; UPLC—Q-TOF/MS;

mechanism; endogenous metabolites; rats
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Figure 2 Total ion flow spectra of rats’ serum in positive and negative ion mode
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Figure 5 The results of OPLS-DA replacement test in serum metabonomics of rats with stroke—associated pneumonia treated with

Qingre Huatan Tongfu decoction
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Table 1 The effect of Qingre Huatan Tongfu decoction on potential biomarkers in serum of rats with stroke—associated pneumonia

(positive ion model )

(3

PRI vs IR 4L s

s i i mlz {H Ak &Y HMDB ID KEEG ID BERA oA AR5

1 41204 2120185 CoHNO, 3-HE -1~ R - - T I -
(3-Methoxy—L~tyrosine )

2 34735 190.0845 CHuNOs N-ZEAEmR 0001138 C00624 I T REEHSEIR
(N-Acetylglutamic acid)

3 54451 3372507 CuHnO.  F1 =/ B4(Leukotriene B4) 0001085 C02165 T U mSIRE A A AR, s

TR 2 AR AR H

4 14250 1940796 CoH,NO, HZBHEAMR 0000821  €05598 T L RmEm
(Phenylacetylglycine )

5 9.7563  297.1460 CyH,0.  HEHZE (Estrogen) 0001962  €07534 iy T -

6 0.5796 203.0516 Ci,Hs0, %8 R(Sebacic acid) 0000792 C08277 iy T -

7 1.1445  202.0459 CHNO.P 422 % #2 (Phosphoserine ) 0000272 €01005 T L7 CEREm SR

8 55966 353.2460 CyuH.O0s  RiFIIEZE E2(Prostaglandin E2) 0001220 C00584 T L AR ERA

9 48221 3552615 CoHuOs  HiFIIRE F2a(Prostaglandin F2a) 0001139 C00639 T I -

10 56012  228.1945 CHuN:O.  JHEZUMIFT (Deoxyeytidine) 0000014 C00881 I T e

e

11 55968 3712570 CyHs0s M2 B2(Thromboxane B2)

0003252 €05963 T AU E RN =Ja it

T MO SFEARGILE, P <005, "P<0.01; AT SHREELE, TP <001; 1. FhE; L. BRE
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Table 2 The effect of Qingre Huatan Tongfu decoction on potential biomarkers in serum of rats with stroke—associated pneumonia

(negetive ion model )

55 ﬁ;’im m i TR et HMDBID KEEG ID i%;@éﬁ ﬁgjy‘ P
12 127901 3292463 CoHy0s  11-JBL4E L iR 0000016  €03205 1" L7 BEEES R YA
(11-deoxycorticosterone )

13 125433 303.2336 CuoHx0s  19-% 520 (19-oxytestosterone) 0003959  €05295 1 17 MEME R R Al

14 47592 2421740 CH:N:Os JfiFf (Cytidine) 0000089 00475 1 T mEnE

15 44722 251.0933 CpHieN,O. FEEZER (Tyrosine) 0029098 - L T -

16 09132 1729891 CHOs  FFHIER(Shikimic acid) 0003070  €C00493 b T RINAR (RN (0 AR
IR

17 137513 3492341 CyHy0s  RiFIIEZR E3(Prostaglandin E3) - - 1* 1 -

18 135055 355.1564 CxHiOs  AiFIARE Fla(Prostaglandin Fla) - - 1 L R A

19 09124 1729891 CsHeO, JIFE 33182 ( Aconitic acid) 0000072 €00417 L T APERRIGH (TCA JE)

20 89398 4292992 CxHy0, 424 E(Vitamin E) 0001893  €02477 1 T RERER A AR

21 137507 281.2470 CiHu0. R (Oleic acid) 0000207  CO0712 1w L IR RR A A

22 135046 2552312 CiHu0,  AHER (Palmitic acid) 0000207  €00249 1 1 RORHARBE IR IE K

e RS RFARALLE, P <005, “P<0.01; RIFASHIL AL,

= - AEEVURRRARE e -
L
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~log(P {t)
4
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Figure 8 The analysis of serum metabonomics pathways in rats
with stroke— associated pneumonia treated with Qingre Huatan

Tongfu decoction
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TR BRI 2 20 i i 2o SR A P Il (MPO) 16 4, /b
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V-, sZma e A, DA & FR D8 it 8 4 A S5 1 K
PRAF IR LA

FERE IR IR N = R (1) 2L R 2
—, T =R FRAG IR 75 8 A A PN 35 0l A7 1 4% 35
WAE, EHUARIKEGE R A 2 20, FE A Wik py it
3 R R AT TR AE Sk TR il (R A AE 2k i ) /B
SR AT TR B R P . AR IR AR
7N, SAP AR ZH A BRI H A0 Sk @R K OF B T
FE(P < 0.01), W HTF TG, 97 4R B
SLFRAK I BT (P < 0.01), 455360, HTF 7] fE
i 3 [ 9 SAP A B PRI 25 3k 12 19 7K S-S B2 i) — 3R
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(P <0.05), MIfisZmmmsnEfCih, BHAR R S0
AR A . T4 HTF THE, BIFH KR
MoK T E (P < 0.01), 2580 HTF fEf%
% SAP KU mERE A L .
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