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Study on the Plasma Metabolism Using ' H-NMR in Postpartum Cows

TAO Jin-zhong® ., GUO Yan-sheng
(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: In postpartum, cows often suffer from negative energy balance, resulting in physical
dysfunction. The aim of this study was to define the physiological mechanism of cows exercising
metabolic energy shortage after calving. ' H-NMR technology was used for measurement of me-
tabolites. Results were analyzed in multivariate statistical methods to find out the trend of plasma
metabolites changing after calving and the influence on energy metabolism pathway. Results
showed that:the biomarkers profile of plasma was not significantly different in Day 7 from Day 1
after calving;but a significant difference were found between Day 14 and Day 1 after calving. The
biomarkers are unsaturated fatty acid, choline and trimethylamine oxide; There were significant
differences in biomarkers profile between Day 28 and Day 1 after calving with different markers of
unsaturated fatty acid, choline, trimethylamine oxide, citric acid and glucose. After calving, unsatu-
rated fatty acid,choline and tricarboxylic acid expression gradually increased, whereas trimethyl-
amine oxide and glucose expression gradually decreased. With the increasing lactating yield after
calving,cows showed a negative energy balance. In response, the lipolysis and fatty acid oxidation,
the oxidation of choline, re-methylation methionine and methyl metabolic pathways were in-
creased,relieving the negative energy balance. This study could provide a scientific basis for the
physiological mechanism of the negative energy balance after calving for dairy cows.
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Table 1 Codes of plasma samples and ' H-NMR form postpartum cows
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Fig. 1 Original ' H-NMR spectras of plasma samples from postpartum cows
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A. The 1st day after delivery; B. The 7th day after delivery; C. The 14th day after delivery; D. The 28th day after
delivery. The region (dashed box) was longitudinally magnified 16 times
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Fig. 2 Representative 600 MHz ' H-NMR spectras of plasma samples from postpartum cow
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Fig. 3 Scores plot based on ' H-NMR spectra of plasma obtained from 1* day after delivery compared with that of 7%,

14" and 28" day, respectively
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Table 2 'H-NMR signal assignments of significant differential metabolites between 1 day and 14™ day after delivery

45 Key 2 fi% o 'H H:H Moieties R4 Metabolites
0.88 (b) —CH;
1.26 (b) —(CHy), Unsaturated fatty acids 4
1 2.03 (b) —CH,—C=C— AN D 5 R
2.75 (b) =C—CH,—C=
5.27 (b) —CH=CH, —
3.23 (s) —N(CH3);
Choline 4
2 3.53 (m) 3-CH, ‘
JiERT:
4,06 (m) o« CH,
TMAO v
3 3.26(s) —N(CH;); B
A = H %

WERY Z TN s, B0 m. ZEIEL b ISy TROR P IRIE A 14 RAIXT T RS 1 R AR TR A ROR RS 4

T4 KA T o005 55 1 Ko m g

Multiplicity:s. Singlet; m. Multiplet; b. Broad peak; TMAO. Trimethylamine-N-oxide; Compared to 1* day after delivery,“ ¥

2]

denote down regulated expression,and“ A "denote up-regulated expression at 14™ day after delivery
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Table 3 'H-NMR signal assignments of significant differential metabolites between 1* day and 28™ day after delivery

4= Key i Fs 6 ' H FEHA] Moieties R Metabolites
0.88 (b) —CH,;
1.26 (b) —(CHy)n Unsaturated fatty acids 4
1 2.03 (b —CH,—C=C— o 0 i i R
2.75 (b) =C—CH,—C=
5.27 (b) —CH=CH, —
) 2.52(d (a,b)half—CH, Citrate A
2.67 (d) (a.b)half—CH, =R
3.23 (s) —N(CH3);
Choline 4
3 3.53 (m) g-CH, ‘
JI B
4,06 (m) «-CH,
TMAO y
4 3.26(s) —N(CH;); I
Ak =
3.26 (dd) 3-CH
3.40 (dd) 5-CH
3.46 (dd) 6-CH
. B-Glucose ¥
5 3.47 (dd 4-CH P
3.72 (dd) half-CH, P
3.89 (dd) half-CH,
4. 45(d 2-CH

VeI Z B s, B0 oL s dd. ZER A WLEE W s, 20, b, U2 LG Y VRR M T 28 R FAMES 1 REET
oo A 73 S R 28 FHIX T MR 4 1 K &
Multiplicity:s. Singlet;d. Doublet;dd. Doublet of doublets; m. Multiplet; b. Broad peak; TMAQO. Trimethylamine-N-oxide; Com-

pared to 1% day after delivery,“ y ” denote down regulated expression,and“ 4 ”denote up-regulated expression at 28" day after

delivery
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Table 4 Relative content of differential metabolites at 1*,7" ,14™ and 28" day after delivery

% 1K The 1%day

%5 7 K The 7"day

%5 14 K The 14" day % 28 K The 28" day

UFAsl 0.043 9£0.008 6 0.041 1£0.015 0 0.059 9£0.008 7 0.080 6£0.024 5
UFAs2 0.030 3£0.005 2 0.033 3£0.003 3 0.040 1£0.004 5 0.052 5£0.015 6
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UFAs4 0.003 0£0.000 5 0.003 6£0. 000 4 0.004 2+0. 000 5 0.005 1£0.001 5
Citrate 0.003 1£0.001 1 0.003 920.001 4 0.004 4£0.000 9 0.005 0£0.001 7
Choline 0.013 9£0.004 0 0.014 8£0.003 0 0.018 6£0.002 4 0.025 2£0.008 8
TMAO 0.007 7£0.001 2 0.006 42£0.002 0 0.005 8£0.000 9 0.005 9£0.001 0
Glucose 0.003 7£0.000 8 0.003 12£0.001 0 0.002 8£0.000 5 0.002 72£0.000 4
0.09 4 IR 0.008 - - UFAs4
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Fig. 5 Change trend of differential metabolites at different time after delivery
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