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Body lipid mobilization, acetonemia and
hepatic steatosis in the underfed high-
yielding dairy cow during early lactation.
Y Chilliard 1, A Ollier ', D Durand 2, R
Lefaivre 1, M Tourret 1, D Thomas 1, E
Girard 1, G Sauvage ', D Gruffat 2, JC
Robert 3, P Williams 3, D Bauchart 2 (1 INRA,
Laboratoire Sous-Nutrition des Ruminants,
2 INRA, Laboratoire Croissance et Métabo-
lismes des Herbivores, 63122 Saint-Genés-
Champanelle, 3 Rhéne Poulenc Nutrition
Animale, 03600 Commentry, France)

Relationships between lipid mobilization, ketone-
mia and hepatic steatosis were studied in 15 high-
producing Holstein cows. Animals were fattened
before calving (body condition score, BCS, of
3.9 £ 0.5) and received post-partum a low-con-
centrate (< 25%) corn silage complete diet ad
libitum. Rump subcutaneous adipose tissue and
liver samples were taken by biopsy and blood
samples obtained before morning feeding, on d 4,
11, 25 and 80 (71-89) of lactation.

During weeks 2—6 of lactation, milk yield was
34.4 + 3.3 kg/d and net energy balance was
-13.3 + 2.5 Mcal/d. Peak milk yield occurred
between weeks 4 and 9. The losses of estimated
body mass were 74 and 32 kg between weeks
1-4 and 4-12, respectively. The corresponding
losses of BCS were 0.84 and 0.75, whereas
decreases in adipocyte mean volume were 154
and 261 pl. On d 4, 11, 25 and 80 the plasma
metabolite values were respectively: 1.4, 1.3, 1.1
and 0.4 mM for non-esterified fatty acids (NEFA);
86, 73, 64 and 58 uM for free glycerol; 1.1,2.4, 3.0
and 0.5 mM for 3-hydroxybutyrate (3HB); 1.1,
4.3, 5.0 and 0.2 mg/di for acetone; 0.9, 1.1, 1.6
and 0.8 mM for acetate; 47, 41, 41 and 59 mg/d|
for glucose; and 6.2, 6.1, 7.0 and 9.7 uU/mi for
insulin. The percentages of C18:1 in milk fat were
32.4, 35.5, 34.9 and 25.7, and values of liver
lipids were 78, 131, 104 and 34 mg/g.

For all cows at all lactation stages (n = 59),
liver lipids were correlated to NEFA, 3HB, ace-
tone, milk fat content, milk C18:1, glycemia and
energy balance (r=0.55, 0.72, 0.73, 0.68, 0.67,
—0.80 and -0.69, respectively), whereas plasma
3HB was correlated to acetone, acetate, milk
C18:1 and glycemia (r = 0.94, 0.80, 0.64 and
—0.80, respectively).

These results show that maximal tipid infiltra-
tion in the liver occurs rapidly following post-par-

tum body lipid mobilization, whereas maximal
ketone body and acetate production by the liver is
more closely correlated with hypoglycemia occur-
ring at peak milk (lactose) yield.

Plasma and hepatic lipids and lipopro-
teins in the underfed high-yielding dairy
cow during early lactation. D Durand 1,
M Martinaud 1, D Gruffat 1, L Leplaix-Char-
lat ', J Lefaivre 1, A Ollier 2, JC Robert 3,
Y Chilliard 2, D Bauchart 1 (T INRA-CHM,
2 INRA-SNUT, 63122 Saint-Genés-Cham-
panelle, 3 RPNA, 03600 Commentry,
France)

In high-yielding dairy cows, intense fat mobiliza-
tion during early lactation results in severe infil-
tration of the liver with lipid. Relationships be-
tween fatty liver and plasma energy metabolites,
apolipoproteins B (apo B) and A-Il (apo A-l) and
low (LDL) and high (HDL) density lipoproteins
have been studied. Further light may be shed on
these relationships from data collected in kinetic
studies on the same animals and from knowl-
edge of the complete resolution of LDL and HDL
occurring in the bovine in the same density range.

Fifteen Hostein cows were overfed during ges-
tation and underfed after parturition to increase fat
mobilization and precipitate hepatic steatosis.
Samples of blood (80 ml) and liver (200 mg) were
simultaneously obtained from each cow at 1, 2, 4
and 12 weeks after calving. Plasma lipids (non-
esterified fatty acids (NEFA) and triacylglycerols
(TG)), total cholesterol (C), and hepatic lipids
(TG, C and phospholipids (PL}), were determined
by enzymatic or colorimetric methods. Plasma
apo B and A-l were measured by radial immun-
odiffusion. Plasma LDL and HDL were isolated
by gradient density ultracentrifugation and purified
by heparin—Sepharose affinity chromatography.

During weeks 1, 2, 4 and 12 post-calving, hep-
atic TG were 85, 199, 158 and 10 g/109 cells,
respectively (representing 75 and 14% of total
hepatic lipids in weeks 2 and 12, respectively).
Over the same period, hepatic C and PL were
constant but both plasma LDL and very light HDL
increased markedly (18 to 61 and 5 to 83 mg/dl,
respectively). Cows with lowest hepatic TG levels
in week 1 (42 mg/10° cells) developed maximal
TG infiltration in week 4 (178 mg/10° cells) where-
as cows with moderate or severe steatosis in
week 1 (80 and 134 mg/10° cells) developed



