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Abstract: [ Objective] Using multi—omics technology, we conducted the present study to determine whether dexa-
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methasone has therapeutic effect on pneumonia rats through the regulation of intestinal flora and metabolites.[ Methods] To-
tally 18 Sprague—Dawley rats were randomly divided into 3 groups (n = 6 each) : Control group, Model group and Dexa-
methasone (Dex) group. Lipopolysaccharide (LPS) was continuously injected intraperitoneally into rats at a dose of 4 mg/
kg for 7 days to induce pneumonia except the Control group. Then the Dex group was given Dex at a dose of 2 mg/kg via
oral gavage for 12 days, and both the other two groups received continuously equal volume of sterile PBS buffer for 12 days.
On the 19th day, lung, plasma, feces and intestinal contents of rat were collected. Hematoxylin—eosin (H&E) staining
and Bio—plex suspension chip system were applied to evaluate the effect of Dex on pneumonia. Furthermore, metagenomic
sequencing and UPLC-Q-TOF-MS/MS technology were employed to determine the intestinal flora and metabolites of rats,
respectively.[ Results ] H&E staining results showed that the lung tissue of the Model group was infiltrated with inflammato-
ry cells, the alveolar septum was increased, alveolar hemorrhage, and histological lesions were less severe in Dex group
than in the model group. The levels of 3 inflammatory cytokines including TNF-a (P < 0.000 1), IL-1a (P = 0.009 6)
and IL-6 (P < 0.000 1) in the Model group were increased compared with the Control group , while Dex treatment reduced
the levels of the three inflammatory factors. Taken together, Dex treatment effectively reversed the features of pneumonia in
rats. Metagenomic analysis revealed that the intestinal flora structure of the three groups of rats was changed. In contrast
with the Model group, an increasing level of the Firmicutes and an elevated proportion of Firmicutes/Bacteroidetes were ob-
served after Dex treatment. Dex—treated rats possessed notably enrichment of Bifidobacterium, Lachnospiraceae and Lacto-
bacillus. Multivariate statistical analysis showed a great separation between Model group and Dex group, indicating meta-
bolic profile changes. In addition, 69 metabolites (P < 0.05) were screened, including 38 up-regulated in the Model
group and 31 elevated in the Dex group, all of which were mainly involved in 3 metabolic pathways: linoleic acid metabo-
lism, tryptophan metabolism and primary bile acid biosynthesis. [ Conclusions] In summary, we demonstrate the beneficial
effects of Dex on the symptoms of pneumonia. Meanwhile, integrated microbiome—metabolome analysis reveals that Dex im-
proves LPS—induced pneumonia in rats through regulating intestinal flora and host metabolites. This study may provide new
insights into the mechanism of Dex treatment of pneumonia in rats.
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Fig.4 Column graph of inferred intestinal flora functions by KEGG from Metagenome sequencing
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Table 1 Differential metabolites between Model and Dex groups

Compound P value Trend (Dex/Model) HMDB 1D

Nutriacholic acid 5.01E-05 up HMDB0000467
L-Tryptophan 8.13E-05 down HMDB0000929
Taurocholic acid 6.03E-04 down HMDB0000036
MG(0:0/22:4(7Z,10Z,13Z,16Z)/0:0) 9.12E-04 down HMDBO011554
Ursodeoxycholic acid 1.18E-03 down HMDB0000946
Cholic acid 1.28E-03 down HMDBO0000619
2-Arachidonylglycerol 1.35E-03 down HMDB0004666
Tetrahydrodeoxycorticosterone 1.53E-03 down HMDB0000879

Vaccenic acid 1.81E-03 down HMDB0003231
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Compound P value Trend (Dex/Model ) HMDB ID
PC(16:1(92)/14:1(92)) 2.75E-03 down HMDB0007999
Bisnorcholic acid 4.03E-03 down HMDB0002082
15(S)-HETE 5.13E-03 down HMDB0003876
7-Ketodeoxycholic acid 5.24E-03 down HMDB0000391
Cortol 5.27E-03 down HMDB0003180
7-Sulfocholic acid 5.39E-03 down HMDB0002421
Gamma-Linolenic acid 6.39E-03 down HMDB0003073
Hexadecyl Benzoic acid 8.83E-03 down HMDB0094685
Cer(118:0/16:0) 1.27E-02 down HMDB0010697
Deoxycytidine 1.77E-02 down HMDB0000014
Linoleic acid 1.95E-02 down HMDB0000673
8,11, 14-Eicosatrienoic acid 2.12E-02 down HMDB0002925
PS(14:0/18:1(92)) 2.39E-02 down HMDB0012335
12-Ketodeoxycholic acid 2.42E-02 down HMDB0000328
Ursodeoxycholic acid 3—sulfate 2.54E-02 down HMDB0002642
13S-hydroxyoctadecadienoic acid 2.98E-02 down HMDB0004667
Dodecanoylcarnitine 3.59E-02 down HMDB0002250
L~Urobilin 3.63E-02 down HMDB0004159
Chenodeoxyglycocholic acid 3.65E-02 down HMDB0006898
Docosanamide 2.99E-04 down HMDB0000583
Cholesteryl acetate 4.18E-04 down HMDB0003822
7a, 12a-Dihydroxy—3-oxo—4-cholenoic acid 6.22E-04 down HMDB0000447
Dehydroepiandrosterone 6.59F-04 down HMDB0000077
Cervonoyl ethanolamide 7.75E-04 down HMDB0013627
Heptadecanoyl carnitine 7.82E-04 down HMDB0006210
12-0x0~2,3~dinor-10, 15—phytodienoic acid 9.28E~04 down HMDB0032090
3b—Hydroxy—5-cholenoic acid 9.80E-04 down HMDB0000308
7-Ketodeoxycholic acid 1.01E-03 down HMDB0000391
Styrene 1.07E-03 down HMDB0034240
PS(18:0/20:4(87,117,147,17Z) ) 1.55E-03 down HMDB0010165
Deoxycholic acid 3.67E-03 down HMDB0000626
Latanoprost 4.47E-03 down HMDB0014792
3b—Hydroxy-5-cholenoic acid 5.20E-03 down HMDB0000308
Vaccenic acid 5.49E-03 down HMDB0003231
Palmitic acid 5.60E-03 down HMDB0000220
MG(0:0/15:0/0:0) 6.11E-03 down HMDB0011532
Eicosapentaenoic acid 6.67E-03 down HMDB0001999
Cervonoyl ethanolamide 7.05E-03 down HMDB0013627
Gamma-Linolenic acid 7.37E-03 down HMDB0003073
Phytosphingosine 7.66E-03 down HMDB0004610
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Compound P value Trend (Dex/Model) HMDB ID
Docosapentaenoic acid (22n-3) 1.03E-02 down HMDB0006528
Vaccenic acid 1.08E-02 down HMDB0003231
Tetrahydrocorticosterone 1.13E-02 down HMDB0000268
PS(20:4/22:6) 1.16E-02 down HMDB0012439
MG(0:0/18:1(11Z)/0:0) 1.91E-02 down HMDB0011536
L-Urobilinogen 1.98E-02 down HMDB0004157
Docosapentaenoic acid (22n-3) 2.03E-02 down HMDB0006528
3b-Hydroxy-5-cholenoic acid 2.24E-02 down HMDB0000308
Epi—coprostanol 2.26E-02 down HMDBO0001569
Tryptophanol 2.77E-02 down HMDB0003447
7-Dehydrodesmosterol 3.05E-02 down HMDB0003896
MG(0:0/18:3(9Z,12Z,15Z)/0:0) 3.05E-02 down HMDBO0011540
12-Ketodeoxycholic acid 3.15E-02 down HMDB0000328
Ribothymidine 3.19E-02 down HMDB0000884
Adrenic acid 3.53E-02 down HMDB0002226
Stigmastanol 3.60E-02 down HMDB0000494
Nicotinic acid 3.81E-02 down HMDB0001488
Deoxycholic acid glycine conjugate 4.26E-02 down HMDB0000631
N-Oleoylethanolamine 4.45E-02 down HMDB0002088
PC(14:0/16:1(9Z)) 4.61E-02 down HMDB0007870

The comparison of the peak area hetween Dex and Model groups by Student * s t—test; up: indicates up—regulated trend in Dex group compared

with Model group, down indicates down—regulated trend in Dex group compared with Model group; PS(20:4/22:6) :PS[20:4(5Z,87,117,147)/22:6

(47,,77.,102,137,167,19Z) ].
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Fig. 6 Significant altered host metabolites in rats
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