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Background - To develop preventative and treatment strategieomndrol obesity and resultant metabolic syndrotris i
necessary to have animal models to study the agtiaf the metabolic syndrome. Obese minipigs lameght to be a good
model for studying metabolic syndrome as they digphsulin resistance and exhibit impaired glucasd amino acid
utilisation. In this paper data supporting the ofthe pig as a model for nutritional and obesttydies will be presented as
will studies investigating some interventions, sasthigh protein diets.
Review - The pig is considered to be very similar to thuenan with respect to many aspects of intermediagtabolism
allowing us to study how dietary factors may redtfoe risk factors for a number of diseak&s.More recently, our
attention has turned to obesity and the possilitiia high protein diets, particularly those ofrgarigin, may be beneficial
in satiety and weight contr8l.The major proteins present in milk inclugiactalbumin,a-lactoglobulin, immunoglobulin,
bovine serum albumin, and the caseikgasein,-casein, and the-caseins. In addition, whey contains glycomacro-
peptide (GMP) that is cleaved frokacasein during casein precipitation. Some wheygmadsolates (WPI) are relatively
high in GMP, which is thought to have intrinsic iaAhg effects. In a study conducted to demonstthte relative
differences in insulin sensitivity between lean ah@se pigs 8 obese mini (141 kg, 50% body fat)8odnventional lean
(111 kg, 27% body fat) female pigs were offeredsd@ntaining two sources of protein (WPI vs soyt@n isolate (SPI))
formulated to provide 100% of CP requirements foleast 10 wk. The WPI contained 46, 30, and BYactalbumin,
GMP anda-lactoglobulin, respectively. Pigs were infused with insulin at 0.6 and 6.0 mU/(kg.min) and kdoglucose
and amino acids clamped at pre-infusion values\byirifusion of dextrose and amino acids. Pigsewaso injected with
epinephrine (3.Qug/kg) and the metabolic responses measured. DRex{ddl.8 vs 9.2 mg/(kg.minfp, = 0.08) and amino
acids (1.42 vs 0.80 mg/(kg.mirf},= <0.001) required to maintain glycemia and plasysie were higher in lean pigs.
Also, the plasma NEFA response to epinephrine wagdnn the minipigs (0.48 vs —0.28 mM.mx0.001). Next, to
test whether dietary protein could influence melisbg 16 obese adult female minipigs (133kg, 50%lybéat) were
allocated to a 2x2 factorial design with the resipecfactors being source of protein (WPl vs SHi)level of dietary
protein (11 (LP) vs 22% (HP) CP). After consumihgir respective dietad libitum for 10 weeks insulin infusions as
outlined above were conducted. Feed intake wasrlawpigs fed the HP diet (2070 v. 2352 gRI<0.001), particularly in
pigs fed WPC (1951 v. 2408 g/d) as indicated bynteraction P = 0.027) between source and level. Pigs consuthiag
HP diet deposited less weight (231 v. 382 §'d; 0.045) and had a lower ratio of fat:lean in trean (0.70 vs 0.76,
P = 0.026) at 8 weeks than those fed the LP diebteRr source had no effect on the amount of degtinfised to
maintain euglycemia (108 v. 115 mlL#h= 0.59) but the amount infused was lower in theipigs fed the LP diet (101 v.
125 mL/h,P = 0.048). Protein source had no effect on the amaicid infusion rate required to maintain plasmsiny
concentrations (50 v. 50 mL/R, = 0.98) but the amount infused was lower in pigg the LP diet (45 v. 55 mL/I®, =
0.030).
Conclusions- Obese minipigs exhibit insulin and epinephrin@si&nce. A HP diet reduces feed intake, weight gad fat
deposition and reduced insulin resistance in ob@sgigs. The HP diet containing WPI that was emed in GMP had
the greatest effect upon feed intake and weight. gai
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