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Brief Communications

Medial Prefrontal Cortex Is Necessary for an Appetitive
Contextual Conditioned Stimulus to Promote Eating in
Sated Rats

Gorica D. Petrovich, Cali A. Ross, Peter C. Holland, and Michela Gallagher
Department of Psychological and Brain Sciences, Johns Hopkins University, Baltimore, Maryland 21218

Motivation plays an important role in the control of food intake. A cue that acquires motivational properties through pairings with food
consumption when an animal is hungry can override satiety and promote eating in sated rats. This phenomenon of conditioned poten-
tiation of feeding is mediated by connections between the forebrain and the lateral hypothalamic area (LHA). In a recent study using
markers for cellular activation, neurons in the ventral medial prefrontal cortex (vmPFC) that project directly to the LHA were strongly
engaged after exposure to a conditioned cue that stimulates eating in sated rats. Here, we examined whether those vmPFC neurons are
necessary for conditioned potentiation of eating. We trained rats in a paradigm in which the context provided conditioning cues. Rats
with bilateral neurotoxiclesions of vmPFC were impaired in context-enhanced food consumption in tests when the rats were sated. At the
same time, vmPFC lesions did not produce changes in food consumption in the home cage or changes in body weight during training.
Thus, vmPFC neurotoxic lesions produced impairment in food consumption specifically driven by conditioned motivational cues. The
current findings suggest a critical role for vmPFC in the brain network that mediates control of conditioned motivation to eat perhaps by

amechanism akin to appetite or craving.
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Introduction

Food consumption is controlled not only by metabolic factors
butalso by signals that are not directly related to homeostasis. For
example, rats that are trained to associate a cue with food con-
sumption when hunger prevails will subsequently consume a
greater amount of food when that cue is presented under condi-
tions of satiety (Weingarten, 1983). Previously, we showed that
cue-driven food consumption critically depends on an intact
amygdala and amygdalohypothalamic network (Holland et al.,
2002; Petrovich et al., 2002). Recently, in a study that combined
detection of immediate-early gene (IEG) induction and tract
tracing methods, we found that neurons in the ventral medial
prefrontal cortex (vmPFC) that directly project to the lateral hy-
pothalamus (LHA) are activated selectively by a cue that stimu-
lates eating in sated rats (Petrovich et al., 2005a). In addition to
this evidence, other anatomical studies also suggest that this re-
gion of the PFC is well positioned to communicate with both the
amygdala and lateral hypothalamus (Sesack et al., 1989; Hurley et
al,, 1991; Risold et al., 1997; Swanson and Petrovich, 1998; Floyd
et al., 2001; Gabbott et al., 2005). A strikingly similar forebrain
network for motivational control of appetite in humans is emerg-
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ing from studies using functional imaging methods. Most nota-
bly, activations of the amygdala and medial region of the orbito-
frontal cortex are seen in response to a number of different food-
related cues (LaBar et al., 2001; Arana et al., 2003; Gottfried et al.,
2003; Killgore etal., 2003; Hinton et al., 2004; Pelchat et al., 2004).

Here, we tested whether an intact vimPFC is necessary for
learned potentiation of eating. We produced neurotoxic lesions
in the region of the vmPFC that encompassed the ventral prelim-
bic, infralimbic, and medial orbitofrontal areas, designed to
closely match the region of the vmPFC that was functionally
activated in potentiation tests in our previous study (Petrovich et
al., 2005a). Then, we trained rats in a conditioned potentiation
paradigm in which a behavioral chamber and contextual cues
associated with it served as a conditioned stimulus (CS). After
training, we tested sated rats for food consumption in the condi-
tioning context. We found that the vmPFC lesions abolished
context-driven food consumption specifically for the food used
in training and did not impact food intake in the home cage or
body weight. Preliminary results from this study were presented
previously (Petrovich et al., 2005b).

Materials and Methods

Subjects. The subjects were male Long—Evans rats (Charles River Labo-
ratory, Raleigh, NC) housed in individual cages under a 12 h light/dark
cycle (lights on at 6:00 A.M.). After arrival, rats were acclimated for 1
week in the vivarium and then given neurotoxic lesions of vmPFC (n =
28) or sham lesions (n = 20). A postoperative recovery interval of ~2.5
weeks occurred before behavioral procedures.

Surgical methods. All surgeries were performed under aseptic condi-
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Figure 1.

putamen; ORBm, orbital area, medial part; T, tenia tecta.

tions using isoflurane gas for induction and maintenance of anesthesia,
using a stereotaxic frame (Kopf Instruments, Tujunga, CA). Neurotoxic
bilateral lesions were made with 20 mg/ml NMDA (Sigma, St. Louis,
MO) ina 0.1 M phosphate buffer solution. Each rat received a total of four
injections (two sites in each hemisphere of 0.1 ul) using a 30 gauge needle
attached by a length of plastic tubing to a 10 ul microsyringe (Hamilton,
Reno, NV) mounted on a syringe pump (Sage Instruments, Boston,
MA). The flat-skull coordinates from bregma were as follows: anteropos-
terior, 3.20 mm; mediolateral, =0.8 mm; and dorsoventral (taken at the
site of injections), 4.00 mm and 4.7 mm. Sham lesions were made by
infusing phosphate buffer vehicle alone. After each infusion, the needle
was left in place for 4 min to allow for diffusion.

Apparatus. The behavioral training apparatus consisted of four iden-
tical chambers (30 X 24 X 30 cm; Colbourn Instruments, Allentown,
PA), with aluminum top and sides and a transparent Plexiglas back and
front. Dark blue Plexiglas was placed on top of the grid floor so that rats
could not see or feel the grids. Each chamber contained a recessed food
cup (3.2 X 4.2 cm) and an opaque glass food bowl, 9 cm in diameter and
7 cm high, which was located on the opposite side of the chamber from
the food cup. Dim background illumination was provided by two 25 W
red bulbs, each placed 1.5 m from the chambers. Masking noise (60 dB)
was provided by ventilation fans located outside the conditioning cham-
bers. The experimental chambers were wiped with 1% acetic acid solu-
tion before each animal was placed in them for training or testing ses-
sions. Video cameras in the test chambers recorded behavior during
training and testing.

Behavioral training procedure. Rats were trained in a conditioned po-
tentiation paradigm in which the behavioral chamber served as the con-
text that was paired with food consumption under food deprivation.
Approximately 24 h before training, all rats were given ~1 g of the train-
ing pellets in the home cage to familiarize them with those pellets. The
training consisted of six sessions; all rats were food deprived for 19 h
before each of those sessions. For each training session, rats were trans-
ported in the home cage from the vivarium to the behavioral testing
room. Rats in the paired group were placed in the conditioning context
with 7 g of training food pellets (formula PJPPP; 45 mg; Research Diets,
New Brunswick, NJ) in the food cup. After 10 min, rats were taken out of
the conditioning context, placed into the home cage, and transported
back to the vivarium. Rats in the unpaired group were placed in the same
context without food for 10 min and then returned to the vivarium,
where the training pellets were provided in the home cage after 1-3 h had
passed from exposure to the training apparatus. The amount of the train-
ing pellets given to rats in the unpaired group was matched to the average
amount eaten by the rats in the paired group in the conditioning context.

Histology. A, Representative photomicrographs of bilateral, vmPFC lesions. The arrowheads denote lesion borders.
B, The extent of the largest (enclosed black area) and smallest (filled black area) acceptable vmPFClesions at several rostrocaudal
levels. The plates were adapted from the atlas of Swanson (1998 —1999). ACAd, Anterior cingulate area, dorsal part; CP, caudo-
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After consumption of the training pellets by rats
in the unpaired group, all rats were given food
chow (18% Protein Rodent Diet; Harlan Teklad
Global Diets #2018; Harlan Teklad, Madison,
WI) ad libitum for 24 h before they were de-
prived before the next training session. The rats
in paired and unpaired groups were matched
for the time of the day they were trained, as well
as the amount of time that lapsed between
training and the time food chow was returned
to the home cage. The amount of food chow
consumed in the home cage after each training
session in a 1 h period was recorded. Addition-
ally, rats that failed to increase food consump-
tion during training were removed from the
study (three shams and two lesions).

After the last training session, rats were given
ad libitum access to food chow and water
throughout the remainder of the behavioral
protocol; testing started 2 d after ad libitum ac-
cess to food and water was reinstated. Rats were
tested in four food-consumption tests that were
conducted on 4 consecutive days. For each test,
rats were placed in the conditioning context for
a total of 10 min with 15 g of food in the food
bowl, which had been empty during training
sessions. We tested food consumption in a receptacle and location other
than that in which food had been delivered during training to minimize
possible enhancement of food consumption as a result of conditioned
food cup approach behavior. Consumption at another location in the
chamber would better reflect conditioned motivational properties ac-
quired by contextual cues. After 10 min, the rats were taken out of the
conditioning context, and any remaining food was removed and
weighed. On the first and last tests, rats were tested for food consumption
with the training pellets. On the second test, rats were provided with
novel food pellets (formula PJAI; 45 mg; Research Diets), and on the
third test, rats were tested for food consumption in the conditioning
context with their standard food chow. Immediately after testing, rats
were returned to the vivarium and given access to food chow and water
ad libitum. The amount of food chow consumed in the home cage in the
first hour after each test was also recorded.

The experiments were conducted in two replications with 24 rats in
each (lesion, 14; sham, 10). In the first replication, rats were tested after
four training sessions in one food-consumption test with the training
pellets. Those data indicated that the training was insufficient to support
robust potentiation in control rats (shams, unpaired, 1.8 = 0.8 g; paired,
3.3 + 2.5 g; lesion, unpaired, 1.0 * 0.3 g; paired, 1.9 = 0.3 g), and rats
were given a reminder training session (sham, 5.5 * 1.5 g; lesion, 5.7 *
0.8 g) and then returned to complete the training schedule described
above. Otherwise, the replications were identical.

Statistics. Behavioral data were analyzed using ANOVA, followed by
Fisher’s PLSD tests when appropriate. In all cases, p < 0.05 was consid-
ered significant.

Histological procedure. After completion of all behavioral procedures,
rats were anesthetized and perfused intracardially with 0.9% saline, fol-
lowed by 4% Formalin in 0.1 m PBS. The brains were removed and stored
in the Formalin solution used for perfusion with 12% sucrose for 48 h.
The brains were sliced on a freezing microtome, and coronal sections (40
pum) were collected through the vmPFC were mounted on slides and
stained with thionin. Lesion placements were verified under a light mi-
croscope and drawn onto plates adapted from rat atlas (Swanson,
1998-1999).

Results

Histology

The vinPFC lesions encompassed the prelimbic, infralimbic, and
medial orbitofrontal cortical areas (Fig. 1A,B). The damage to
the infralimbic region was complete, whereas only the ventral half
of the prelimbic area was consistently damaged. Within the me-
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Figure 2.  Food pellet consumption during training. An asterisk indicates significant differ-
ence in consumption between rats in the lesioned and sham groups ( p << 0.05).

dial orbitofrontal cortex [mOFC; corresponds to “dorsal pedun-
cular cortex” of Hurley et al. (1991) and Fisk and Wyss (1999)],
damage was confined to the medial orbital area (as defined by
Swanson, 1998-1999), with minimal damage to adjacent medial
parts of the ventral and ventrolateral areas (Swanson,
1998-1999). No damage was observed within the lateral OFC.
The vmPFC area lesioned here corresponds to ventral compo-
nent of the medial PFC of Dalley et al. (2004). Lesions were re-
jected by a preestablished criterion if the overall unilateral dam-
age to the ventral prelimbic and infralimbic regions was <50% or
if that amount of minimal damage was only achieved in one
hemisphere (n = 4). In all acceptable lesions, there was substan-
tial (>75%) damage to the infralimbic, ventral half of the prelim-
bic areas and medial orbitofrontal cortex. No damage was ob-
served in sham-lesioned rats.

Behavioral training

Food-restricted rats in both vmPFC- and sham-lesioned paired
groups increased food consumption in the conditioning context
during training (Fig. 2). With the exception of the first training
session, vimPFC- and sham-lesioned rats ate a similar amount of
food pellets in the conditioning context during training (Fig. 2).
During the first training session only, vimPFC-lesioned rats con-
sumed fewer pellets than sham-lesioned controls (F; ;5 = 7.6;
p < 0.02). The vmPFC- and sham-lesioned rats in the unpaired
groups consumed all of the food pellets available in the home cage
on each day. There was no difference in food chow consumption
in the home cage or in body weight between vmPFC- and sham-
lesioned rats in the paired or unpaired groups during either train-
ing or testing (Table 1).

Behavioral food-consumption tests to measure learned
potentiation of feeding

After training, rats were sated and then tested for food consump-
tion in the conditioning context with the training pellets. In this
test, sham-lesioned rats showed conditioned potentiation of eat-
ing: rats in the paired group ate more food pellets than rats in the
unpaired group (Fig. 3, Test 1). In contrast, during the same test,
no effect of conditioning was observed for rats with vmPFC le-
sions; the paired and unpaired vimPFC groups consumed similar
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Table 1. Body weight and food chow consumption during training

Lesion Sham
Paired Unpaired Paired Unpaired
Body weight (g)
Start of training 379+ 7 370 =10 391 +10 383+ 10
Testing N4+ 422+10 426 = 17 428 +8
Food chow consumption (g)
After session 1 46 + 0.5 44+ 0.5 58 0.8 48 = 0.5
After session 2 52*04 6.2 *+0.7 59*09 42 *+0.7
After session 3 5907 43+08 50+13 39+04
After session 4 5309 3805 42+09 4004
After session 5 55*06 52+06 50+09 45+05
After session 6 51*0.6 49+ 0.5 46 0.8 43+ 04

There was no difference in body weight (mean = SEM) during training and testing between rats in different groups.
Food chow consumption during 60 min (mean == SEM) in home cages 2— 4 h after each training session was similar
forall rats.

Food consumption in the conditioning context
during tests
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Figure 3.  Food consumption (mean = SEM) in the conditioning context during tests. An
asterisk indicates significant difference in consumption ( p << 0.05). See Results for details.

amounts of food pellets (Fig. 3, Test 1). This description of the
data is supported statistically. An ANOVA of the pellet consump-
tion in the first consumption test with lesion type (lesion or
sham) and training condition (paired or unpaired) as factors
revealed main effects of lesion (F(, 35y = 11.5; p < 0.002). Subse-
quent comparisons showed greater consumption by sham-
lesioned rats in the paired group relative to the unpaired group
(p < 0.05), whereas there was no difference in consumption by
rats with vimPFC lesions in paired and unpaired groups (p =
0.92). Furthermore, vimPFC-lesioned rats in the paired group ate
significantly less than sham-lesioned rats in the paired group
(p<0.003). Consumption of unpaired vmPFC-lesioned rats was
not significantly different from consumption of unpaired shams
(p = 0.18). We also measured food cup entries during the first
10 s of the test and found no difference between rats with vmPFC
lesions and sham-lesioned rats; rats in paired groups spent more
time in the food cup than rats in unpaired groups (vinPFC,
paired, 12.5 *= 3%; unpaired, 0%; controls, paired, 14 = 2%;
unpaired, 1.2 = 1%). Note that in the consumption tests, the
food was placed in bowls, and so the food cups (used in training)
were empty. These data show that the learned tendency to ap-
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proach the food cup in paired rats did not differ between sham-
and vmPFC-lesioned rats and thus did not contribute to lesion-
related differences in eating from the bowls.

After the first test, rats were assessed in additional tests to
determine whether the acquisition of potentiated consumption
was specific to the training pellets. Rats were tested for consump-
tion of a novel food (Fig. 3, Test 2) and then consumption of a
familiar (nontraining) food (Fig. 3, Test 3) in the training con-
text. No CS-potentiated eating was observed in the tests with
nontraining pellets, regardless of whether the food was novel
(F1 35y = 1.70; p = 0.20) or familiar (F(, 55, = 0.70; p = 0.41).
Interestingly, in food-consumption tests with novel pellets (Fig.
3, Test 2), there was an overall lesion effect (F(, 5y = 4.79; p <
0.05), attributable to a decrease in consumption by vmPFC-
lesioned rats compared with consumption of the shams. This
suppression of consumption by the vmPFC-lesioned rats in the
test with novel food is similar to suppression of the vmPFC-
lesioned rats in the first training session in a novel environment
(Fig. 2). In contrast, in the test with familiar but nontraining
food, consumption was similar for vimPFC-lesioned and sham-
lesioned rats (F, 5y = 0.149; p = 0.70). Finally, the pattern of
consumption of the training pellets in a fourth test was similar to
the results obtained in the first test. Only sham-lesioned controls
showed potentiation of eating. There was a main effect of lesion
(F1.35 = 5.1; p < 0.03), and the lesion by pairing interaction was
close to significance (F, 5y = 3.7; p = 0.061). Follow-up com-
parisons showed that pellet consumption of the sham-lesioned
rats in the paired group differed from the consumption of the
sham-lesioned rats in the unpaired ( p < 0.05) group, as well as
from consumption of the lesioned rats in the paired ( p < 0.01)
and unpaired ( p < 0.05) groups.

Discussion

Our main finding is that vmPFC damage impairs learned en-
hancement of food consumption. Bilateral neurotoxic lesions of
the vmPFC produced a selective impairment in food consump-
tion driven by contextual conditioned cues.

The vimPFC area here is well matched to the ventral subregion
of the medial PFC of Dalley et al. (2004), which was defined based
on anatomical and functional evidence. In the current study,
lesions were centered in the infralimbic area (ILA) with addi-
tional damage to the ventral prelimbic (PL) and medial OFC
cortical areas. There was no damage to the lateral OFC, and only
in the largest acceptable lesions did damage extend into the dorsal
PL. This distinction is important because anatomical evidence
suggests similarities between the ventral PL and ILA and dorsal
PL and cingulate cortical areas (Sesack et al., 1989; Hurley et al.,
1991; Fisk and Wyss, 1999). Similarly, the mOFC (corresponds to
dorsal peduncular cortex) is strikingly similar to the ILA and
distinct from lateral OFC (Sesack et al., 1989; Hurley et al., 1991;
Floyd et al., 2001; Petrovich et al., 2005a). In addition, the ILA
shares bidirectional connections with both PL and mOFC,
whereas the latter two are not interconnected (Fisk and Wyss,
1999). Thus, the functional impairment in the current study
could be caused by damage to the ILA alone or might be a con-
sequence of disruption of the system formed by the three regions.

Additional connectional features justify grouping the vimPFC
subregions. This area of the mPFC is connected with the hip-
pocampal formation (Swanson et al., 1987; Van Groen and Wyss,
1990; Condé et al., 1995), relevant for contextual information,
and its integration in motivational processing associated with
appetitive learning and the control of ingestive behavior (Ito et
al., 2005; Davidson et al., 2005). Similarly, the ILA, ventral (but
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not dorsal) PL, and medial (but not lateral) OFC all send output
to the nucleus accumbens (ACB) (Sesack et al., 1989; Hurley et
al., 1991; Petrovich et al., 2005a), which, itself, has been heavily
implicated in feeding behavior (Baldo and Kelley, 2007). Thus,
our lesions are likely to substantially eliminate direct mPFC ef-
ferents to the ACB, which might be important for effects on food
neophobia and CS-driven eating observed here. Interestingly, a
preparation that disconnected communication between the ACB
and basolateral area of the amygdala did not abolish CS-
enhanced eating (Holland and Petrovich, 2005). Similarly, ACB
neurons that project to the lateral hypothalamus did not show
selective IEG induction during consumption tests with the CS
(Petrovich et al., 2005a). Nevertheless, it is interesting to consider
the possibility that the ACB contributes to CS-driven consump-
tion or food neophobia via its communication with the vmPFC.

Enhanced food consumption by the contextual CS shown
here is in agreement with previous results showing CS enhance-
ment of eating with explicit cues (Weingarten, 1983; Birch et al.,
1989; Holland et al., 2002; Petrovich et al., 2002, 2005a) and is
similar to context-enhanced eating recently shown in intact rats
(Petrovich etal., 2007) and mice (Le Merrer and Stephens, 2006).
The contextual CS enhancement of food consumption is attrib-
utable to associative learning; all rats had equal exposure to both
the context and pellets, but only the rats that were fed the pellets
in the context during training show enhanced consumption in
the tests. Also, the learned context-induced eating is not simply a
consequence of the animals learning to approach the food cup,
because during tests the foods were presented in a food receptacle
that was different in appearance and location from the food cup
used in training. Thus, learned enhancement of food consump-
tion is a consequence of motivational properties acquired
through pavlovian conditioning.

The current study examined the contribution of the vmPFC to
the enhancement of eating by conditioned contextual cues. Thus,
the current data do not necessarily address whether this region is
also critical for control of food consumption by discrete CSs.
However, in our study that combined tract tracing with IEG in-
duction (Petrovich et al., 2005a), neurons within the vmPFC
were activated by the discrete CS+ relative to CS— in the same
context. Thus, the current results together with our previous
findings (Petrovich et al., 2002, 2005a; Holland and Petrovich,
2005) suggest that the vmPFC is a critical part of the forebrain
network formed by the basolateral amygdala and LHA that me-
diates CS-enhanced eating by contextual and also by explicit CSs.

The current results and another recent behavioral study using
similar procedures (Petrovich et al., 2007) suggest that the CS-
enhanced eating is food specific, and as such likely involves in-
duction of a relatively specific motivational state, perhaps akin to
appetite or craving, rather than induction of a more general mo-
tivational state, akin to hunger. Although there is no consensus
definition of food cravings, especially in animal models (Wein-
garten and Elston, 1990), cravings for food in humans can be
elicited by exposure to food cues and are often associated with
binge eating (Fedoroffetal., 1997; Jansen, 1998; Sobik et al., 2005;
Tiggemann and Kemps, 2005). It is particularly notable that food
cues activate the medial region of the OFC in humans (Arana et
al., 2003; Hinton et al., 2004). Moreover, similar regions of the
PFC may also participate in the brain networks mediating cue-
induced cravings for drugs. The OFC, including its medial re-
gions, is activated by cue-induced cigarette cravings in humans
(Brody et al., 2002). Similarly, regions overlapping the vmPFC
targeted in the current investigation are also activated by
chocolate- and nicotine-associated contextual cues in rats (Schr-
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oeder et al., 2001). Although additional studies are needed to
indicate whether this rat model parallels the role of human me-
dial OFC in appetite and cravings, the current results provide
evidence for a functional dissociation within the OFC in the ro-
dent brain. The impairment in the current study is linked to the
medial OFC, whereas previous findings showed that the lateral
OEFC is not necessary for CS-enhanced food consumption (Mc-
Dannald et al., 2005). Thus, substantial evidence suggests that the
ventral areas within the rat vmPFC (approximately the medial
regions of the OFC) could represent a functional counterpart for
the medial OFC in humans (Ongiir and Price, 2000).

The motivation to eat driven by the CS may also involve over-
riding sensory-specific satiety (Rolls et al., 1981). As reported
previously, food cues increase dopamine efflux within the medial
PFC in both food-deprived (Ahn and Phillips, 1999) and nonde-
prived (Bassareo and Di Chiara, 1997) rats. And importantly,
dopamine efflux within the vmPFC was correlated with de-
creased consumption of palatable foods as a result of sensory-
specific satiety. Likewise, activation of the human OFC decreased
selectively in response to an olfactory cue of a food eaten to satiety
but not to an odor of a food not eaten (O’Doherty et al., 2000).
Also, a decrease in regional cerebral blood flow within the human
caudomedial OFC is shown as subjects’ rating changes from
pleasant to aversive in the course of chocolate satiation experi-
ment (Small et al., 2001). Still, the specific mechanisms by which
food-associated cues stimulate eating in sated states, by increas-
ing craving, decreasing satiety, or a combination of such pro-
cesses, remain to be elucidated.

In addition to eating under the influence of learned cues, the
vmPFC contributes to modulation of food intake by novelty.
Here, we found that vmPFC-lesioned rats ate less than controls
when food was presented in a novel environment or when a novel
food was first presented in a familiar environment. This impair-
ment is likely an exaggeration of neophobia, a species-typical
adaptive response to novel food, and suggests a role for intact
vmPFC in regulation of unlearned adaptive feeding responses.

A previous study also showed effects of lesions of the ventral
medial PFC on food neophobia (Burns et al., 1996). In that study,
rats with neurotoxic lesions of the PL were given a choice between
familiar lab chow and a novel, preferred food in an unfamiliar,
open field environment. Rats with lesions showed an increased
trend to taste novel food before tasting familiar food and an
overall increase in latency to eat familiar food, compared with
shams. However, the amount consumed of the two foods was
similar for rats with lesions and controls. Thus, Burns et al.
(1996) found reduced, whereas we find exaggerated, food neo-
phobia in rats with mPFC lesions. In that regard, lesions of Burns
et al. (1996) were centered in the PL, whereas our lesions were
centered in the ILA (with damage to the adjacent ventral PL and
mOFCQC) regions. Thus, the findings of the two studies together
might suggest different roles for two of the subregions within the
vmPFC in food neophobia. However, there are also important
procedural differences between Burns et al. (1996) and our study
that could have contributed to the different findings, including
differences in food deprivation, testing environment, and
whether one or more foods were present during tests.

Together, the impairments after vimPFC damage noted here
suggest a broader function of the vmPFC in control of motivation
to eat under nonmetabolic influences. Viewed within its well
known role in goal-directed behavior (O’Doherty, 2004), the
vmPFC appears critically involved in controlling an impulse to
eat according to environmental cues. In turn, dysfunction of the
vmPFC, and its associated brain network, could provide a model
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for features of feeding in humans relevant to overeating, appetite,
and cravings.
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