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Abstract

Project Code : TRG4580002
Project title . Effect of oral administration of propylene glycol on hepatic

gluconeogenesis In dairy cows

Investigators : 1. Dr. Theera Rukkwamsuk Kasetsart University
2. Dr, Apassara Choothesa Kasetsart University
3. Dr. Theo Wensing Utrecht University

E-mail Address : theera.r@ku.ac.th

Project Perlod : 1 year (July 2002 to June 2003)

Twenty-three Holstein Friesian cows were randomly allocated into 2

groups, a control group of 8 cows and a treated group of 13 cows that were drenched

with 400 ml of propylene glycol once daily from 7 {6 t 4) days before anticipated
calving date until 7 days after calving. At -1, 2, and 4 wk from parturition, blood samples

were collected from all cows for determination of serum glucose, non-esterified fatty

acid, B-hydroxybutyrate. and total cholesterol concentrations; and biopsied liver
samples were collected from all cows for determination of triacylglycerol and glycogen
concentrations. At all intervals, hepatic fructose 1,6 bisphosphatase activities were also
measured. Milk yields were recorded daily. Compared with the concentrations at -1 wk,
serum glucose concentrations decreased sharply at 2 and 4 wk, and the concentrations
did not differ between the two groups at all intervals. Serum non-esterified fatty acid
concentrations did not differ between the two groups at -1 wk, the concentrations at 2
wk Increased 269% and 118% for control and treated groups, respectively. The
concentrations were higher at 2 and 4 wk for control group than for treated group.
Serum ﬁ-hydroxybutyrate concentrations did not differ between the two groups at -1 wk,
the concentrations increased after calving and were higher for control than for treat
group at 2 wk. At all intervals, serum cholesterol concentrations did not differ between
groups, the concentrations were higher at 4 wk that at -1 and 2 wk for both groups.
Triacylglycerol concentrations in the liver increased 245% at 2 wk in the control group,
but only 125% in the treated group. At -1 wk, hepatic triacylglycerol concentrations did
not differ between the two groups; however, the concentrations were higher at 2 and 4
wk for the control group than for the treated group. Hepatic glycogen concentrations

decreased at 2 wk when compared with the concentrations at -1 wk; however, the
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concentrations did not differ between the two groups at ail intervals. Hepatic fructose

1,6 bisphosphatase activities did not change throughout the experimental period in both
groups, and the activities were similar in both groups at all intervals. Average 30-d milk
yields were 29.1 £ 5.3 and 30.2 T 4.1 kg/d for control and treated groups, respectively,
and the milk yields did not differ between the two groups of cows. Our results indicated
that dairy cows drenched with propylene glycol at a dosage of 400 ml/cow/day coﬁld
improve negative energy balance and could alleviate a massive mobilization of fat,
consequently lower triacylglycerol accumulation in the liver. Though propylene glycol did
not seem to increase hepatic glucoenogenesis, it could be suggested that increased
ruminal propionate by propylene glycol administration raises blood insulin concentrations,
and this phenomena could Inhibit lipolysis in adipose tissue. In conclusion, propylene
glycol giving between 7 days before expected calving date and 7 days postpartum could
be used in practices to alleviate fatty liver problems and their consequences in

postparturient dairy cows.
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