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Sympathetic nerve activity (SNA) is involved in lipolysis through the
activation of hormone sensitive lipase. Activation of SNA can promote fat
degradation, thus helping to prevent obesity. Food intake is known to result in
increases in arterial pressure, heart rate, and SNA. However, little is known
regarding the dependence on nutrients of such SNA responses to food intake.
The aim of this study was to examine the responses of SNA to sucrose and oleic
acid, and to discuss meal patterns causing an increase in SNA.

Wistar male rats were anesthetized for chronic implantation of electrodes for
measuring electroencephalogram (EEG), electromyogram (EMG), diaphragm
EMG, renal SNA (RSNA), and lumbar SNA (LSNA), as well as a catheter for
measuring systemic arterial pressure (AP). Following surgery, rats were
provided a recovery period of at least 3 days. On the day of the experiment,
following a 30 min control period, rats were given either a normal diet solution
(STD), 50% sucrose (CHO), or oleic acid (FAT) into the stomach by gavage, using
an intubation cannula, after which the responses in the above parameters were
observed over a 60 min period. The intra-gastric administration of STD, CHO,
and FAT resulted in temporal increases in AP, RSNA, EEG, and diaphragm EMG,
although no differences were observed in any of these responses between the
STD, CHO, and FAT groups. Heart rate (HR) increased significantly immediately
after the administration of STD, CHO, and FAT, and gradually recovered to pre-
administration levels thereafter. HR increases were larger and more sustained
in the FAT group, compared to the CHO and STD groups. LSNA increased
significantly after CHO and FAT administration, while LSNA tended to exhibit a
larger increase in the FAT group, compared to the CHO group.

These results clearly indicated that the magnitude and duration of the
increase in LSNA was dependent on the nutrients given in the stomach. FAT
administration resulted in a greater activation of LSNA and cardiac sympathetic
nerve activity than CHO and STD administration. It is therefore likely that the
intake of fat-rich food, including oleic acid, before the main dish could activate
LSNA, thus promoting lipolysis.



