Maternal obesity resultsin impaired brain function in the offspring by mechanismsinvolving
electrical hyperactivity
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Children gestated in an obesogenigiemment are at increased risk of neunadigomental problems. A
study of 1.4 million children reported a doubling in the rate of childhood epilepsy in those of obese mothers.
Due to the greater number of excitatory cells with feedback circtiitcal excitation and seizures are more
likely to occur in the hippocampus, a major centre for menheayning and decision making, and emational
regulation. Inhibitory neurons are reladly easily damaged. @ hypothesized that the inflammatory
ervironment of maternal obesity reduces inhibitorgulation of excitatory aatity, leading to hippocampal
hyperactivity in a rat model.

All experimental procedures were apyao by the Animal Ethics Committee of Monash Weisity and
were conducted in accordance with thgulations set out by NHMRC. Rat dams were placed on contrel cho
(CC) or high fat/cafeteria (HF) diet for 6 weeks before mating. Offspring were retained on the diet of the dam or
switched to the other diet at weaning. At 11-13 weeks of age reference and working memory function were
tested using a radial arm maze (8-arm). At 14-16 weeks of age a female and male of each litter were deeply
anaesthetized using isoflurane (5%), the brains wereveehand activity studiedn vitro using multi-electrode
arrays to record electrical agty in hippocampal and cortical brain slices in 04aurtificial aCSF In other
individuals from the same litters, anaesthesia was induced by 5% isoflurane and maintained at 2.5%, anc
electrodes were implanted onto the dura and secured in place using dertalismg aseptic sgical
procedures. 6llowing one week of rea@ry, EEG activity was recordeth vivo in conscious, free-funning
animals for 1-2 hours per day for 1 week. Other animals were deeply anaesthetized using 5% isoflurane and th
brains perfused with phosphatefiered saline (PBS) dekredvia the heart and then with PBS containing 4%
paraformaldeyde. The brains were rewetl, cryoprotected, cut into fufn dices and stored at —80 degrees C.
Inhibitory neurons and agtited astrocytes were visualized using immunohistochemistry.

Offspring exposed to HF had impaired reference and working memssgssed on an 8-arm mabe.
vivo, EEG recordings displayed sgitvave dischages (SWDs), a pattern of activity associated with epilepsy
Bursts of SWDs occurred with greater frequeaed much greater duration in HF males. In brain slices, 0-Mg-
aCSF resulted in bursts of epileptiform activity that occurred with a shorteryidtmnidF versus CC animals.
Block of inhibitionvia GABA receptors reduced the latgno onset of these bursts for CC animals such that
bursts of activity were similar for CC and HFhis is consistent with loss of inhibition contributing to the
hippocampal Wperactvity in HF animals. Inhibitory nee/terminal density s markedly reduced and asitec
pro-inflammatory markers were increased in HF hippocampus.

We found reduced cognitt apacity and ¥peractivity and this was associated with reduced inhibitory
nene terminals and astrocyte adiion in hippocampal slices in fspring of obese dams. These obatibns
shed explanatory insights on obssrons in children of obese mothers, in which the occurrence of childhood
seizures is enhanced.
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