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Abstract: [ Objective ] This study aims to explore the changes of serum metabolites and intestinal flora
structure of laying hens before and after fasting, thus revealing the strategies of laying hens to cope with energy
deficiency, and providing a theoretical basis for improving the feeding method of poultry and formulating
scientific dietary formulations. [ Method | A total of 90 252—day—old Hyline brown laying hens were randomly
divided into three groups : control group(C) , fasting group for 1 day(F1)and fasting group for 3 days(F3)with 6
replicates in each group and 5 chickens in each replicate. After the experiment, 1 chicken was randomly
selected from each replicate for slaughter. Blood and cecum contents were collected for serum non—targeted
metabolome and 16S rDNA sequencing analysis.[ Result ] (1) The results of serum non—targeted metabolomics
showed that after fasting, the levels of serum differential metabolites of laying hens increased, and the main
differential metabolites were 1-methylhistidine, pipecolic acid, L-lysine, pantothenic acid, pyridoxamine,
deoxycholic acid, dulcitol and acetyl-L-carnitine. That indicated that muscle protein decomposition and
ketogenic reaction were enhanced after fasting in order to maintain the energy demand of the body.(2) The
results of 16S rDNA sequencing of intestinal flora showed that after fasting, the intestinal flora diversity of
laying hens showed a decreasing trend , and the flora structure changed significantly.The differentially dominant
bacterial groups at the genus level included Rikenellaceae_ RC9_gut_group , Bacteroides , Ruminococcus_torques_
group and Desulfovibrio, etc., all of which were related to energy metabolism. (3) Correlation analysis between
differential dominant bacteria and differential metabolites showed that the abundance of bacteria was negatively
correlated with the levels of deoxycholic acid and dulcitol, and positively correlated with the levels of other
screened differential metabolites. [ Conclusion | After fasting for 1 and 3 days, serum metabolites levels and
intestinal microbes of laying hens change significantly, and the changes of different metabolites may be related
to the changes of intestinal flora, and they jointly maintain metabolic homeostasis of laying hens.

Keywords : fasting ; laying hens ; metabolomics ; intestinal flora
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Tab.1 Composition and nutrient levels of basal diets(air—dry basis)

FERIARZ A /% BRI EE
Composition of diet Content Nutrient level Content

F2K Corn 64.5 fRiHiE ME/(MJ -kg™)” 11.56
KT Soybean meal 23.50 A 5U/% CP 16.35
{08} Fish meal 1.50 HLHE i /% EE 3.08
BERREES CallPO, 1.50 HK531% Ash 3.16
£k CaCo, 8.00 #5/% Ca 3.49
£k Nacl 0.30 SH/% TP 0.58
AR L-lysine 0.10 F 55 1% AP 0.39
TR R B AR Feed grade Lys 0.20 HE R /% Lys 0.91
ZALAHE Choline chloride 0.10 FEAIRI% Met 0.51
FHIEE Premix” 0.30 IR/ % Thr 0.57
A3 Total 100

a) TR 5T s R A 4EAE 22 A(VA) 12 000 TU, 4EA4E 2 BI(VB1)4 mg, 4842 B2(VB2) 15 mg, 4E4= % B3(VB3)
65 mg, 4E4E E BS(VB5)21 mg, 442 % B6(VB6)7 mg, 4E4: & B12(VB12)0.035 mg, 4E2E & D3(VD3)4 400 IU, 4L K E(VE)
85 mg, 44 FE K3(VK3)5 mg, 44 % (biotin) 0.35 mg, M i (folic acid)3 mg, i (Cu)2.5 mg, %k (Fe)75 mg, ffi (Mn )25 mg, 5F
(Zn)115 mg, B(1)1.0 mg, fifi (Se)0.35 mg, 4 (Cr)0.2 mg, 4 (Co)0.48 mgs; b) (RIHHAE A T, HA N S .

a)The premix provided the following per Kg of diets: VA 12 000 [U, VB1 4 mg, VB2 15 mg, VB3 65 mg, VB5 21 mg, VB6 7 mg,
VB12 0.035 mg, VD3 4 400 IU, VE 85 mg, VK3 5 mg, biotin 0.35 mg,folic acid 3 mg,Cu 2.5 mg,Fe 75 mg,Mn 25 mg,Zn 115 mg,
[ 1.0 mg, Se 0.35 mg, Cr 0.2 mg, Co 0.48 mg;b)ME was a calculated value, while the others were measured values.
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Fig.2 PLS-DA model analysis of the serum metabolites of laying hens before and after fasting
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Fig.3 Venn diagram of the metabolites of laying hens before and after fasting
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Fig.5 Trend analysis of differential metabolites of laying hens before and after fasting
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Tab.2 Differential metabolites of laying hens before and after fasting

YR vs 25 1 A4 YR vs 253 A4 A A vs 2R3 A4
EEER HFR it Pl Pl
Profile Name log,FC log,FC log,FC
P-value P-value P-value
LT Profile? -4 % <0.001 0.470 <0.001 1.198 <0.001 0.727
WR E iR <0.001 1.355 <0.001 2.467 <0.001 1.112
L-H 2R <0.001 1.163 <0.001 2.016 0.002 0.852
2R <0.001 0.581 <0.001 1.421 <0.001 0.840
ML fiz <0.001 1.400 <0.001 1.985 <0.001 0.586
FEe 1 Profilel At SE R TR <0.001 -3.968 <0.001 -3.108 <0.001 0.225
BB O ProfileO A 0.010 -1.727 <0.001 -3.560 0.335 -1.833
F5 6 Profile6 T2 JiE PR <0.001 1.524 <0.001 1.361 0.177 -0.163
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Fig.6 Analysis of KEGG enrichment of different metabolites of laying hens before and after fasting
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Fig.7  VENN plot of the number of OTUs of intestinal microbiota of laying hens before and after fasting
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Fig.8 Chaol(A)and Shannon(B )index analysis of alpha diversity of intestinal microbiota of

laying hens before and after fasting
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