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Activation of meurons in the insular cortex and lateral hypathaiﬁiﬁﬁ;
during food anticipatory period caused by food restriction in mice ‘
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Mice that only cat ong menl 1l & fixed time per day exhibit food anticipatory activity (FAA), which beging 2-3 hours before. foad
nequisition, According to reports, the insular cortex (IC) plays an essentinl wle in food unticipation, and orexin newions in (he
jateml ilypdlllﬂlamus (L) rogulate the expression of FAA. However, it is still unelesr whelher znd how neurons in 1C and LE
inéluding ‘orexin- neurons are sctivaled during the developmient of FAA, Therelore, the -degree applicam first conducted a
behavioral activity study to determine whether mile aduit CS7BL/G mice show FAA under scheduled daily 4 hours (fvom Zeitgeber
“Time (LT) 4-2T8) food restriction for | day, § days, and 15 days. Then, fluorescence immunohislodlmni‘slr}( llc.‘cl'Llniqui.'s were
applied io measre neuronal activily by c-Fos expression of neurons in the bilateral IC (including the anterior (Al), middie (MI)
and poqwnm (PD) regions) aned LH mclndmg ovexin heurons during {he food anticipuory perind on tie day-1, 8, and |5 of 1he
restricied feeding (RF) to clarify the temporal svd spatial activation pattern of these newrons and their role in FAA establishment.

" Asa resull, this sledy identificd the following insights. -

131 day RF di(l not affect the locomotor activity of mice during ZT2-ZT4 and d:d nat wsuil inTAA I‘ommuon B dnye or 13 chys
RF alg,mﬁ.anlly mcn:ns::d the luccmolomcnwly after 2 days or 3 days of RF and resnlt in FAA farmation. 2) 8 days and 15 days
RT had no eifeet on 24 Lowirs otal lm.mnolnrmlmly of mict, 3) Thc number of c-Fos-positive newrons in the bilateral Al M1, P1,
and LH, including orexin neurons of mice during the food antigipatory period increased graduaily from the 1st day to 15th day of
T RE, howover, peaked at a different point in the feed restsistion procedure, 4) RF-mice showed a signiftcant positive correlation
botwepn the number of ¢-Fos-positive neurons in Al or Mt or PLor total 1C and the number of c-Fos-positive orexin neurons in LH
during the FAA. 3) Tnaddition, 8 days and 15 days RF deereased signiticantly the dally (ood intake and body weight of mice only
at the early phiase of (he scheduled RE protocal,

The current study demonstraies that the FAA devclopmcnt requires periodic, predictable feeding restriction shmu!al ion and is a
‘geatual pracess. The neurons in the bilateral IC and LH, including oroxin newrons, are activated during FAA, There is an
IMeraction betweon the aelivation af newrews in the IC (including AT, MI, I and orexin neurans in LH.during FAA. The temporal
palterns of nedronal nclivnllion in several subrogions of the IC during the development off FAA arc diffcrélll, and those of weuronul
aclivation between the 1C aud LH are also different, suggesting Hut the 1C and ,'I(..l-I aro differently involved in {he llelrui network

for FAA production. o
| This stwly represents a significant contribudion to the field as it quantifies the extent of temporal neuronal activation in 1C and
LH during the development of FAA (hrough appropriate experimental methods and statistical analysis, Therefore, it is judged bt

this stndy hos sulficient valug 25 a depreo thesis.




