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Effect of selenium yeast on plasma metabolism of transition
dairy cow in parturition stress status
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Abstract :[Objective] The aim of this study was to detect the effect of selenium yeast on metabolism of
transition dairy cows and to explain the biological functions of selenium yeast during parturition stress.
[Method] A total of 24 transition dairy cows with similar body condition scoring, parity,age and due date
were selected and randomly divided into a test group and a control group. The 12 cows in each group were
fed on basal diet supplemented with or without 0. 15 g selenium yeast per kg dry matter (DM) from 21

days prepartum to postpartum. Plasma from caudal vein was collected 21 d prepartum and 6 h postpartum.
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Serum samples were subjected to metabolic profiling analysis using ultra performance liquid chromatogra-
phy time-of-flight mass spectrometry (UPLC-TOF/MS) in positive and negative modes. Pretreatment data
was performed by multivariate statistical methods including principal component analysis (PCA) and or-
thogonal partial least squares-discriminant analysis (OPLS-DA) as well as univariate analysis including ¢-
test or fold difference method. The differences of plasma metabolites were analyzed between test group and
control group 21 d prepartum and the delivery day. The differential metabolites were selected based on the
VIP score (>>1) obtained form OPLS-DA model and P<C0. 1 in ¢-test. [Result] The plasma metabolites of
two groups had no significant difference before feeding selenium, but there were 19 differential metabolites
after feeding selenium. Compared with control group, L-phenylalanine, L-leucine, isoleucine, L-glutamine,
L-valine,tyramine, leucine,and indoxyl sulfate in test group were significantly reduced (P<C0. 05), while
betaine,7-methylxanthine, hippuric acid, allantoin and citrate were significantly increased (P<C0. 05). L-
norleucine, DL-phenylalanine, 2-ethoxyethanol and 2-oxoadipic acid in test group were lower than that of
the control (0. 05<CP<C0. 1) ,while L-creatine and phenylacetylglycine were higher (0. 05<ZP<C0. 1). [Con-

clusion] The selenium may play an important role in anti-stress process by regulating the metabolism of

aminoacid, lipids and purine derivatives during parturition stress.
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Table 1 Composition of basal diet (DM basis) for dairy cow g/kg
4 i, Composition 2 Content 2 iy Composition & 1 Content
2k F kT Whole corn silage 54.8 1 Cottonseed meal 3.7
e A B Oat grass 19.6 Tk Corn grain 8.2
A 1 Folium ginkgo 2.7 R R 55 CaCO; 0.3
%1 Rapeseed meal 2.7 FAL B Choline chloride 0.2
o} Soybean grain 2.3 TR Bl Premix 1.8
# %k Wheat bran 3.7 4t Total 100. 0

AT BIRA &AL FE A 800 000 TU, 4E2E % D; 180 000 TU, 44 % E 15 000 TU. 44 % By 920 mg, 4EA: % By 1 200 mg, 4iE &K
Biz 10 mg, fHER 30 000 mg.4k 1 000 mg. 4 680 mg,4% 1 350 mg.4¢ 1 800 mg, %t 198 400 mg, %l 20 mg,
Note:One kg of premix contained the following: Vi 800 000 TU, Vp, 180 000 1U, Vg 15 000 TU, V920 mg, Ve, 1 200 mg, Vy, 10 mg,

Nicotinic acid 30 000 mg,Fe 1 000 mg,Cu 680 mg,Mn 1 350 mg,Zn 1 800 mg,Mg 198 400 mg,Co 20 mg.
2 RRMFEMBARNEFKFEFUREM
Table 2 Nutrient levels of the basal diet (DM basis) for dairy cow

i H Item B F527KF Nutrient levels I H Item B 777K F Nutrient levels
WELERE/(M] « kg 1) NE. 5.49 TRYEVE 2T 4E/ (g « kg™ !) ADF 208. 6
MEE R/ (g kg™ CP 209.7 £ /(g - kg™!) Ca 3.9
R4/ (g - kgm ') NDF 399.7 /(g kg H P 3.1
FEM /(g kg ) ST 251. 6 TFHE/ (g kg) DM 509. 0

T B FRROT T WA FL A AR S8 (E L Al S SA

Note:NE, is calculated, while others are measured.
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T 1 - SRSV (VR D = VGRS =1+ 1)
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LC #1820 M 40,338 22 48 (UPLC) HILIC 8 3% +: 3
300 85 AR 25 Cs i 0. 3 mL/min; g A i 2
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Table 3 Identification of differential metabolites between TO group and the CO group
251 R Bt AR B/ s VIP 2 T A5 R s ¥
Category Metabolites m/z  Retention time Fold difference Adduct
%%P&ﬁ_ L-1F 2 4%k L-Norleucine 263.196 501. 708 1.183 0.055 0.733 2M+H) +
Amino acid L-#i% /% L-Valine 116.073  560.059  2.113 0.035 0.812 (M—H)—
L-% % /& L-Leucine 130. 088 483. 557 5.639 0.005 0.710 (M—H) —
HE2 AR L-Tsoleucine 130. 088 507. 057 3.689 0.025 0. 780 (M—H)—




%2 M BAE A S ERE AR X 43 00 R SORR 2S TR B A 9 A AR B 2 13
& 3(&) Continued Table 3
#5 i By R/ R 2
Category Metabolites m/z Ret.ermon Vvip P . Fold Adduct
time difference
HIMATEY  FIE AR Ketoleucine 129. 057 74.710 7.724 0.041 0.821 (M—H) —
Amino acid [ Jj| g I-Carnosine 227113 791.453  1.204 0.075 1.309 (M+H) +
derivatives | e ot W L-Glutamine 145.063  700.169  2.669 0.028 0.838 (M—H) —
L- XN % ik L-Phenylalanine 164.072 469. 845 3.534 0.002 0. 754 (M—H) —
DL- %75 % DL-Phenylalanine 331.164  465.454  1.325 0.055 0. 811 M+ +
fig fiz Tyramine 120. 080 465. 700 3. 250 0.037 0.832 (M+H—H,0)+
B R M WE iy Indoxyl sulfate 212.002 44.192 9. 626 0.043 0.558 (M0O—H) —
K Bk H 4 FR Phenylacetylglycine 194. 080 361.682 2.691 0.099 1.573 (M-+H)+
&S 2, M Z ik 2-Ethoxyethanol 151. 095 110. 646 1.196 0.094 0.784  (M-+CH3COO+2H)+
Lipids %A% O — R 2-Oxoadipic acid 181.009  623.816  1.142 0.072 0.761 (M+Na—2H) —
Fi#ER Citrate 210.060  892.724  1.374 0.042 1.791 (M~+NH4) +
o, JR i Hippuric acid 180.065  369.522  2.670 0.027 1.387 (M+H) +
HAbACEY  ®ISE0 Betaine 118. 086 497.636  10.839 0.013 1.151 (M+H)+
Other metabolites pa g2 22 Allantoin 159.050  329.215  2.067 0.041 1. 204 (M+H)+
7-F 3L 25 B 7-Methylxanthine 166. 052 78.151 1.145 0.023 1. 458 (M-+H)+

T 22 AR ECh TO 4R CoO ML, M2 RAAEBRT 1. 3RR ToOH & itm T CoH 22 F UM 1,38 To A& KT Co 4.,

Note: Fold difference was calculated as ratio of the average of T0 group to that of the CO group. Fold difference greater than 1 indicates rela-

tively higher concentration present in TO group, whereas less than 1 means a relatively lower concentration as compared to the CO

group.
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