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Abstract

The objectives of this study were to investigate the effects of a high intake of rapidly fermentable
carbohydrates on the response of plasma glucose and insulin resistance and the development of
laminitis in dairy heifers. The secondary objective was to investigate the relationship between
advanced glycation end-products (AGEs), insulin resistance, the development of laminitis and
metabolic diseases in dairy cows under Thai feeding conditions. In the first experiment, ten
Holstein-Friesian crossbred heifers were randomly fed to a ration that either contained a low
(control) or a high proportion (48% DM) of cassava starch. The experimental period followed of a
seven-day pre-experimental period followed by a six-day experimental period. Rumen fermentation
and pH, as well as clinical signs of laminitis were evaluated. On the last day of the experimental
period, insulin sensitivity was estimated using an intravenous glucose tolerance test. The mean

postprandial rumen pH of heifers fed high a cassava starch ration was reduced to values below 6.0



at all times, indicating that the animals were suffering from rumen acidosis. The rumen total volatile
fatty acid (VFA) and lactic acid concentrations were increased (P<0.01) by feeding a high cassava
starch ration. Likewise, the basal plasma glucose, insulin and AGE concentrations were higher
(P<0.05) for the high cassava starch ration compared to the control. The glucose clearance rate
was higher (P=0.025) and insulin sensitivity was decreased (P=0.022) for the high cassava starch
compared ration to the control. Three out of the five heifers fed a high cassava starch ration
displayed clinical signs of acute laminitis. The concentration of glucose and insulin were correlated
(R2=O.59) with the clinical signs of laminitis.

In the second experiment, 30 dairy cows on five smallholder farms were enrolled using a
cohort study design. During the seven day before their expected calving dates to 30 days after
calving, the incidence rates of laminitis and metabolic diseases were calculated. The relationship
between AGE, insulin resistance, blood metabolites, the development of laminitis and metabolic
diseases in dairy cows was estimated using multiple regression analysis. The highest incidence of
metabolic disease was ketosis, which was observed 14 days after calving. Cows with ketosis had a
lower (P<0.01) insulin resistance index than healthy cows. Blood metabolites, concentration of
plasma non esterified fatty acid (NEFA) and beta hydroxy butyrate (BHBA) were significantly higher
in cows with ketosis than those of controls (P < 0.05). Moreover, cows with ketosis had a tendency
to have a higher plasma insulin (P=0.051), while plasma glucose (P=0.051) and triglyceride values
(P=0.052) tended to be lower compared with the control cows. In contrast, the concentration of
plasma AGE showed no significant differences between the two groups. The results demonstrated
that the values of NEFA and insulin were found to be associated with the insulin resistance index
(R2 = 0.407 and 0.300, respectively). Finally, the concentration of AGE was not found to be

associated with the occurrence of laminitis and metabolic diseases.
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