Maternal dietsrich in fat programme obesity, hypertension and altered sympathetic nervous
system activity in adult offspring
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The predence of obesity and related disease are rising rapidijdwide. The majority of Australian
adults are werweight or obese and the cangdecular and metabolic consequences are predictedvioHgh
financial and social costs. Adult risictors, genetic predisposition and socioeconomic factors all contribute to
the deelopment of obesity and obesity related hypertensiomeher there is compellingwdence that the early
life environment also contributes to disease progression. This process is terneapfdental programming”
and it is hypothesized that maternal dietary imbalance ignprey results in fetal and neonatal adaptations
including redistribution of blood flg, dtered oganogenesis and growth in response to altered nutritional
awailability later in life (Barler 2001; Armitage, Taylor & Poston, 2005). Maternal obgsigternal essential
fatty acid depwation (Weisingeret al., 2001), or high &t consumption in pgnang can programme obesity and
hypertension in the offspring (Khaet al., 2003). This programmed obesity related hypertension has been
associated with dysfunction of the periphe@daulay metabolic and renal systems (Armitageal., 2004). W\
hypothesized that the hypertension and obesity seen in offspriag fetifmothers was associated withvatied
sympathetic new activity and altered ypothalamic responses to peripheral appetite controlling peptides and
hormones including leptin and ghrelin, and@eped an animal model to test the hypothesis.

Female Ner-Zealand White rabbits were fed either a control (3.5% fat) or high fat diet (HFD, 18tb% f
for 3 weeks prior to mating and throughout gestation and lactation. After weaningispfingf were fed a
calorie controlled 3.5% fat diet. At 4 months of age all rabbits were instrumented with intracevghmaar
(icv) cannulae and renal nerdectrodes under isoflurane anaesthesia (letiak., 2010). The central ear artery
was aatheterized and arterial pressure, heart rate and sympatheticatdrity recorded under basal conditions
and in response to a stressful stimulus; a jet of awibtpat 100 L/min was directed at the face for 10 minutes.
The cardi@ascular and renal sympathetic nemesponses to increasing doses of leptin (recombinant murine
leptin Peprotech USA, 5-100ng dadied icv) and ghrelin (human ghrelin Auspep, Melbourne 1-5 nMol, icv) on
separate days. Body weight was similar between groupgvboHFD offspring (n = 9) had heger visceral
white adipose tissue compared with control offspring (n 9 8& 0.05). Rabbits from &t fed mothers
demonstrated greater mean arterial pressure (p/4).05) tacclycardia (+11%p < 0.05) and eleated renal
sympathetic activity (+17%p < 0.05) compared with control offspring. The cardiscular and sympathetic
responses to acute stress were similar between groups. Interedithgiygh icv administration of ghrelin
reduced the pressdactycardic and RSN response to stress in both groups, this reduction in stress responses
was aérogated in offspring of fat fed rabbits, compared with contrpls @.05).

Maternal high fat feeding during geany and suckling results in the dgopment of obesity related
hypertension in the offspring. Our results indicate thatagdel renal sympathetic activity is associated with the
hypertension and that perturbations of the leptin and ghrelin systems in the hypothalamus may underlie the
phenotype. Further understanding of which hypothalamic nuclei are affected are the subject of ongoing work.
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