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Aquaporin-4 (AQP-4) water channels are an important compo-
nent of glymphatic (glial lymphatic) system. Functional disorders
of glymphatic system and AQP-4 channels takes part in the patho-
physiology of neurodegenerative disease. The aim of this study
describe distribution of AQP-4 channels in the prefrontal cortex and
hippocampus in a mouse model of N-methyl-d-aspartate (NMDA)
receptor blocking agent induced schizophrenia like behaviour.

In this study, NMDA receptor antagonist MK-801 (Dizocilpine)
used to evaluate experimental schizophrenia model. MK-801 injec-
tions for eleven days to Balb/c mice intraperitoneally (n = 10–11).
Beginning from the sixth day of injection, spatial learning and mem-
ory of the mice were tested by Morris water maze (MWM) task.
Time to find the hidden platform, time spent at the target quad-
rant when platform removed, swimming speed was recorded by
Ethovision XT. A group of mice was injected MK-801 for eleven
days and without MWM sacrified. Hippocampus and prefrontal
specimens isolated from this group (n = 5). Hippocampus and pre-
frontal cortex stained immunohistochemically and AQP-4 channels
examined. Statistical analysis of behaviour tests done by repeated
measure ANOVA and immunohistochemical data analysis done by
Mann–Whitney U test.

The results of the study are, time to find the platform was
significantly longer at MK-801 injected group than the control
group (p < 0.001). The time spent at the target quadrant by MK-801
group was shorter compared to control group. AQP-4 expression
increased at hippocampal glial cells, perineuronal (p < 0.01) and
pericapillary (p < 0.0001) space. At the prefrontal cortex an increase
at the glial cells (p < 0.01) and precapillary (p < 0.001) space is seen.
Our results reveals that MK-801 induced NMDA receptor blockade
causes decline in the cognitive and memory functions. Increased
AQP-4 expression at the prefrontal cortex and hippocampus in
order to elicit and transport production of synaptic neurotransmit-
ters and end metabolites can be suggested.

https://doi.org/10.1016/j.ibror.2019.07.623

P10.57

Plasticity of ascr#3 avoidance behavior in C.
elegans

Hyeonjeong Hwang, Kyuhyung Kyuhyung ∗

DGIST, Daegu, Republic of Korea

Experiences or environmental cues can influence neuronal
functions and behaviors. However, the neuronal and molecular
mechanisms of behavioral plasticity are not fully understood.
Caenorhabditis elegans secretes a mixture of small molecules
referred as ascarosides that sense environmental conditions includ-
ing population density and influence many aspects of development
and behavior of C. elegans (Edison, 2009; Srinivasan et al., 2012).
Wild-type hermaphrodites are repulsive to ascr#3(asc-�9, C9)
while wild-type males are attractive to it (Macosko et al., 2009;
Jang et al., 2012). Previously, we have shown that ascr#3 avoid-
ance behaviors are modulated by early experience of ascr#3 and
feeding state, indicating that ascr#3 avoidance behaviors are plas-
tic (Hong et al., 2017; Ryu et al., 2018). Here, we next investigated
whether ascr#3 response is habituated by repeated exposure of
ascr#3. We found that wild-type hermaphrodites exhibit normal
ascr#3 avoidance to each exposure up to ten times, suggest-
ing that ascr#3 avoidance behavior is not habituated. However,
we found that the ascr#3-sensing ADL neurons shows decreased
Ca2+ response to ascr#3 upon repeated exposure of ascr#3, indi-
cating that adapted ADL responses to repeated ascr#3 exposure
do not lead to habituation of ascr#3 avoidance behavior. In
addition, we examined the effects of mating on ascr#3 avoid-
ance and found that mated hermaphrodites appear to exhibit
increased ascr#3 avoidance. Understanding how the behaviors
are altered upon various experience or condition is the essential
step to dissect molecular and neuronal mechanisms of behavioral
plasticity.
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Introduction: Resting-state functional connectivity (rsFC) may
indicate abnormalities in the brain physiology as it was shown at
the example of altered rsFC within fear-processing brain circuit
in patients with posttraumatic stress disorder. However, little is
known about whether resting state networks vary their functional
connections after experimental fear learning (FL). Here we studied
brain network changes in resting state immediately, in one day and
a week after FL using graph theory metrics.

Methods: We collected resting-state fMRI data from 19 healthy
controls and 24 participants of FL protocol. Control group took part
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in three fMRI sessions: the second and the third fMRI-scanning
were acquired in one day and a week after the first respectively.
FL group took part in five sessions: before FL, with fear extinction,
immediately after FL, one day after, and a week after the first. We
calculated pairwise rsFC of 94 anatomical regions of interest (ROIs)
separately using Anatomical Automatic Labeling with the partial
correlation of time series for each pair of ROIs (Marrelec et al., 2006).
We analyzed the graph theory metrics of reconstructed networks
for each session.

Results: The network obtained during fear extinction showed
greater global efficiency than other resting-state networks. Bilat-
eral frontal gyri, precuneus and parietal lobes became and remained
network hubs after FL as well as in one day and one week after-
ward. Bilateral angular gyri gained the hub features after FL but
lost them afterward. Bilateral middle temporal gyri and occipi-
tal lobes lost the hub features after FL but recovered afterward.
No significant network changes were observed in the control
group.

Conclusions: Our findings highlight the temporary effect of FL
in resting-state networks, which implies the functional readjust-
ment of neural connections even after mild aversive exposure.

This study was funded by the grant No. 16-15-00300 of the
Russian Scientific Foundation.
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Use of metaphors requires considerable cognitive efforts for
choosing the adequate meaning of words. Specifically, altering
familiarity of metaphors and context in which metaphoric utter-
ance is used imposes additional processing demands on executive
functions. Therefore, we aimed to investigate the effects of familiar-
ity and context on metaphor processing, emphasizing the influence
of individuals’ executive functions measured by various neuropsy-
chological tests. Participants read 124 two-sentence pairs in Korean
and responded whether the second sentence made sense after
reading the first sentence. The first sentence was used as either
supporting or opposing context, while the second sentence had a
metaphoric expression in the form of “X is a Y.” We had four exper-
imental conditions: a supporting context with a familiar metaphor
(SC-FM) or a novel metaphor (SC-NM), and an opposing context
with a familiar metaphor (OC-FM) or a novel metaphor (OC-NM).
In result, accuracy data showed main effects in both context (more
accurate in OC than in SC) and familiarity (more accurate in FM than
in NM). With respect to response time (RT), we found main effects
in both context (faster in SC than in OC) and familiarity (faster in FM
than in NM). More interestingly, the significant correlation between
RTs and the Stroop task scores confirmed the critical role of inter-
ference control during metaphor comprehension. This indicates

that people showing high performance in the Stroop task, com-
pared to low performers, inhibit conventional meanings of words
more effectively when processing metaphors. Taken together, these
results suggest that the interference controlling mechanisms that
operate in the Stroop test play an important role in processing a
metaphor by inhibiting its familiar meaning and choosing a less
familiar meaning that is contextually more appropriate.
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Previous studies reported differences in criticality during
resting-state and task-induced brain activity. We aimed to find dis-
tinctions in critical dynamics (measured by Hurst exponent using
detrended fluctuation analysis) in resting state before and after fear
learning.

A twenty-three healthy right-handed participant took part in
the research. They were scanned twice at 3T MRI scanner for 10 min
resting state with a difference in one hour. During the pause, they
passed through Pavlovian fear learning (FL) with reinforcement by a
mild electrical stimulation. After preprocessing, we extracted aver-
aged time courses, calculated Hurst exponents for each participant
in 246 regions of interest (ROIs) of the functional atlas (Fan L. et al.,
2016) and compared them using a paired T-test.

Nine ROIs showed a significant difference in the brain critical
dynamics after FL including areas from the fear and memory
networks. Hurst exponent significantly rose in 8 ROIs, except the
right medial frontal gyrus associated previously with memory
function. Another three ROIs were related to the processing of
negative emotions: the right precentral gyrus, left insula and right
lateral occipital cortex. The condition of the fMRI-study most
likely induced the observed difference in the other ROIs (visual,
auditory, and motor). Moreover, several ROIs showed a strong
correlation with state and trait anxiety. Our results suggest that
brain criticality assessed by Hurst exponent is a sensitive indicator
of the residual brain activity related to a recent negative experience.

This study was funded by the grant No. 16-15-00300 of the
Russian Scientific Foundation.
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The suprachiasmatic nucleus is a bilateral hypothalamic
nucleus, enriched with neuromodulatory peptide, including argi-
nine vasopressin (AVP), vasoactive intestinal peptide (VIP), and

https://doi.org/10.1016/j.ibror.2019.07.625
https://doi.org/10.1016/j.ibror.2019.07.626
https://doi.org/10.1016/j.ibror.2019.07.627

