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Cognitive research with great apes in U.S. zoos advances conservation,
welfare, and science

Robert Shumaker (Executive Vice President of Conservation and Life Sciences and Zoo
Director, Indianapolis Zoological Society, USA)

Cognitive research with great apes in the United States has a rich history. Investigations
into topics such as numerical competence, language, and tool use have helped to shape our
understanding of great ape mental skills. Until recently, this important work occurred in a
variety of settings. Today, zoos are the primary location where such work occurs.

The Simon Skjodt International Orangutan Center at the Indianapolis Zoo was designed to
be functionally naturalistic for the apes who live there. The design of the Center promotes
normal styles of locomotion, emphasizes a dynamic social environment that includes choice
and variation in social partners, and provides daily opportunities for learning and problem
solving in the form of computerized cognitive tasks. Participation in these tasks is entirely
voluntary for the apes, and all testing sessions are conducted in a demonstration format
that is viewable by zoo guests.

Having zoo guests present during cognitive research sessions fosters public engagement
with orangutans in a way that advances a greater concern for field conservation efforts.
Simultaneously, these sessions promote the psychological welfare of the apes, and
advance the science of understanding their mental skills and abilities.
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A newly-developed animal simulator for the veterinary nursing education
OHitomi Abel - Natsumi Yamashita2 - Fujiro Sakurai2,3 (1 Teikyo University of Science,
Department of Animal science, 2 Sakurai veterinary hospitals, 3 Keio University, Department
of Psychology)

The efficient training of animal experimentation skill is important for veterinary nursing education. Use of
live animal is limited and, from a viewpoint of animal welfare, alternative training methods such as a
simulator are needed. However, developing the simulator hasn’t been advanced in Japan. Recently, we
developed a new simulator of a stuffed cat which allows to palpate urinary organs, pregnant uterus, and
anus in body cavity and to measure body temperature realistically. To evaluate the usefulness of the
simulator, we examined the effects of practical training using this simulator on palpating and knowledge
of students of veterinary nursing schools. After training, students correctly palpated the kidneys, bladder
and pregnant uterus in the abdominal cavity and understood at the level of knowledge. These results
indicate our newly-developed simulator could be useful for an efficient practical training of veterinary
nursing education.
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Exploring attentional bias in chimpanzees using the dot probe task
ODuncan Wilson - Masaki Tomonaga (Primate Research Institute, Kyoto University)

In the dot probe task two stimuli appear simultaneously on a screen for a brief period. Typically, one of
the stimuli is threatening, while the other is neutral. After the stimuli disappear, a dot appears in place of
one of the stimuli. Allocation of attention is measured by the time taken to respond to the dot. If the dot
appears where attention is allocated, faster response times are recorded. While the task is frequently
used for studying attentional processes in human emotional perception, few studies exist in nonhuman
animals. In the present study, seven adult chimpanzees (Pan troglodytes) participated in
manual-response dot probe tasks featuring: colour, object, familiar vs. unfamiliar face, own vs. different
species face and emotional vs. neutral face images. Preliminary results suggest our chimpanzees show
broad attentional biases for objects and faces, but are less sensitive to more detailed or emotional image
contents. Possible explanations for the results will be discussed.
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Atypical antipsychotic aripiprazole reduces radial-arm maze learning deficits
in adult rats following chronic neonatal treatment with MK-801, an NMDA
receptor antagonist.

OJuan Martin Ueharal - Muhamad Aiman Bin Ismail 1 - Kazuo Yamada2 - Yukio Ichitani2 (1
Graduate School of Comprehensive Human Sciences, University of Tsukuba, 2 Institute of
Psychology, University of Tsukuba)

We investigated the effects of aripiprazole, an atypical antipsychotic, on spatial learning and working
memory ability in adult rats early treated with MK-801, using the radial-arm maze task.

Chronic neonatal administration of MK-801 (0.4 mg/kg s.c., twice daily) significantly delayed maze
learning, regardless of the pharmacological treatment given during adulthood. However, training
extended for 40 trials allowed almost all MK-801-treated animals to reach the learning criterion.

In addition, injections of 0.5 mg/kg aripiprazole (i.p.) before each behavioral trial significantly decreased
the trials required to learn the task, while a higher dose of 1.0 mg/kg did not produce further
improvements. These findings suggest that chronic blockade of NMDA receptors during an early life
period impairs spatial working memory in adulthood by significantly delaying, but not preventing,
learning. The aforementioned impairment can in turn be reduced by administration of aripiprazole.
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Stroking stimuli form an affiliative relationship between humans and rats
OShota Okabe - Yuki Takayanagi - Masahide Yoshida - Tatsushi Onaka (Division of Brain and
Neurophysiology, Jichi Medical University)

We have previously reported that gentle stroking induces an affiliative relationship between humans and
rats. Oxytocin play an important role in the control of affiliative relationship. Here, we investigated
whether stroking activates oxytocin neurons in rats. Female rats (LEW/CrICrlj) received 5-min stroking
stimuli by use of experimenter’s hand for 4 weeks between 3 and 7 weeks of age (S3-7 group), for 4
weeks between 7 and 11 weeks of age (S7-11 group), or for 8 weeks between 3 and 11 weeks of age
(S3-11 group). Control rats received no stroking stimuli (N3-11 group). S3-7 and S3-11 groups emitted
the higher number of 50-kHz ultrasonic vocalizations, an index of positive emotion, during stroking as
compare to the N3-11 group. Stroking induced expression of Fos protein in oxytocin neurons of the
hypothalamic paraventricular nucleus of S3-7 and S3-11 groups. These findings suggest that stroking
activates oxytocin neurons, which may contribute to forming an affiliative relationship.
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Short-Chain Fatty Acids May Promote the Reproductive Behavior of
Long-tailed Monkey (Macaca fascicularis)

OMaiko Kobayashil - Takamasa Koyama2 - Hiroyuki Fuchinol - Yasuhiro Yasutomil - Tadashi
Sankail (1 National Institutes of Biomedical Innovation, Health and Nutrition, 2 Japan
Women's University)

In our study, we have investigated the possibility of promoting macaque’s reproductive behavior with
some short-chain fatty acids. All subject animals were born and raised in our institutes. We compared
their reproductive performances on the experimental condition with them on the control condition. We
have set male-female cohabitation on the eleventh day after the menstruation started. The experimental
condition adopted two ways of making the male smelled the artificial mixture of acids: smelling through
the syringe containing the acid and through the female’s genitalia put the acid, before being set in
cohabitation. The male smelled of distilled water instead of the acid in the control condition before
cohabitation. 15 minutes behavioral observation was carried out at cohabitation. There was no difference
between water condition and acid condition through syringe. We will soon report the results of genitalia
condition.
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Do rats help their conspecifics if they have another choice?

OMari Saito (Department of Psychology, Graduate School of Human Sciences, Sophia
University) - Takashi Okada (Department of Psychology, Faculty of Human Sciences, Sophia
University)

The occurrence of cooperative behavior among animals under experimental conditions has been widely
reported. For example, it has been reported that rats will approach fellow rats that are in difficulty.
However, it remains unclear whether such approaching behavior is due to an intention to help or a lack
of other alternatives. In this study, we examined whether free-moving rats would consistently approach
another rat that was trapped in a restrainer in one arm of a T-maze, even when an alternative was
available; i.e., when the free-moving rats had the opportunity to walk into another arm of the T-maze
containing a toy rat (as a decoy) in a restrainer. Although the free-moving rats spent much longer
approaching their trapped cagemates than approaching the decoy on day 1 of 10, they spent almost
equal amounts of time in both arms on the subsequent 9 days, suggesting that the approaching behavior
seen on the first day could not be regarded as the emergence of spontaneous helping behavior.
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Study of time perception in patDP/+ mouse with peak interval procedure
OShogo Sakatal - Akari Ishiharal - Yuta Nakamural - Toru Takumi2 (1 Department of
Behavioral Sciences, Hiroshima University, 2 RIKEN BSI)

Timing behavior is very important to survival and goal reaching in all animals. It is known that animals
have some special timing ability of intervals. One of the model mouse of human autism spectrum
disorder (ASD) is patDp/+ mouse, while the underlying mechanisms of their behavioral abnormalities are
remaining unknown. This study focused on the interval timing ability with seconds to minutes range. We
examined psychological expectation of the interval timing in laboratory experimental settings with the
peak-interval (PI) procedure. In the PI procedure, mice were trained on a fixed interval schedule to press
lever for food after a specified interval (30 seconds in this experiment) as signaled by a tone stimulus for
70 sessions. Though with some individual variations, the distribution of the lever press responses
eventually showed a peak around 30 seconds. There were no significant difference between wild type
(WT) and patDp/+ mice.
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Hippocampal time cells represent relative elapsed time in a temporal
discrimination task

OAkihiro Shimbo1,2 - Ei-Ichi Izawal - Shigeyoshi Fujisawa2 (1Department of Psychology, Keio
Universtiy, 2 RIKEN, BSI)

Recent studies suggest that sequential activities of hippocampal time cells subserve temporal
information. However, it remains unknown how temporal information is encoded by time cells in
suprasecond durations. To clarify whether time cells encode temporal information absolutely or relatively,
we manipulated the lengths of interval that subjects were required to measure in the temporal
discrimination task. The task consisted of three stages, such that the rats experienced 5 s or 10 s
intervals in stage 1, followed by either 10 s or 20 s intervals in stage 2, returning to 5 s or 10 s intervals
in stage 3. Sequential activity was observed in a subset of neurons across the three stages. However, the
peak firing-time of neurons was sifted later in the stage 2. The ratio of the time shift was reflected by the
ratio of the duration between the stage 2 and the stage 1. These results indicate that time cells encode
temporal information in a relative manner.
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Inhibition of GABAergic transmission onto striatal cholinergic interneurons by
M1 receptor activation

OEtsuko Suzuki, Toshihiko Momiyama (Department of pharmacology, Jikei University school
of medicine)

It has been reported that acetylcholine receptors modulate several types of neurotransmission in the
striatum. We examined the cholinergic modulation on the GABAergic transmission onto striatal
cholinergic interneurons. Acute coronal brain slices were obtained from transgenic mice with restricted
expression of channelrhodopsin-2 in medium spiny neurons (MSNs). The inhibitory postsynaptic currents
(IPSCs) were evoked by blue light stimulation in the presence of glutamate and glycine receptor
antagonists. The light evoked IPSCs were inhibited by muscarine receptor agonist, carbachol. This
inhibition was blocked by M1 receptor antagonist, pirenzepine. These results suggest that cholinergic
modulation of the GABAergic transmission onto cholinergic interneurons is mediated by M1 receptors.
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Analysis of behavior and plasma cortisol in goldfish exposed to alarm
substance as an environmental stressor

OYandejia SONG1 - Ryunosuke Sudol - Kajornvut Ounjail - Yunhao Wang2 - Guofeng Han2 -
Vishwajit Chowdhury3 - Johan Lauwereynsl (1Grad Sch Systems LifeSciences, Kyushu Univ, 2
Grad Sch Bioresource and Bioenvironmental Science, Kyushu Univ., 3Division for Experimental
Natural Science, Grad. Sch. Bioresource and Bioenvironmental Science, Kyushu Univ)

Goldfish (Carassius auratus) is very widely used animal at nervous system and behavioral research.
The purpose of this study is to answer three basic questions as below: 1. Can alarm substance be a
stressor affecting preference behavior? 2. Can the stress intensity due to alarm substance be measured
with the cortisol level? 3. Can cortisol as a stress parameter be reflected in behavioral experiments? In
this study, we used alarm substance as a stressor, and conducted dark/light preference behavior
experiment with goldfish under control and stress conditions. After behavior experiment, plasma level of
cortisol was determined by ELISA kit.Between control and stress group, only the number of times that
the fish cross the boundary between the light and dark zone shows marginally significant. Furthermore,
the alarm substance extremely decreased the movement in stress group. However, there is no
correlation between plasma level of cortisol and behavior result shows in this study.
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Effects of optogenetic manipulation on dorsal raphe serotonergic neuronal
activity increases pup-caring behavior in virgin female mice.

ORAEIR 1 - PAHE— 1 - SBME 1 - AFH— 2 - IUPER 3 - /MIEF 1 (1 FTUEX - T8RN
o, 2EBEKX - E, 348K - RIZEEFMAIFR)

It is known that permanent loss of functional serotoninergic neurons by dorsal raphe nucleus (DR)
ablation, or tryptophan hydroxylase2 (Tph2) knockout reduces expression of pup-caring behavior.
However, effects of acute manipulation of serotonergic neurons remain to be determined. In this study,
we reversibly suppressed DR serotonergic neuronal activity with the use of optogenetic methods. Virgin
female mice expressing either Tph2-tTA (Control) or Tph2-tTA:TetO-ArchT-EYFP (ArchT), backcrossed
with ICR/Jcl, were implanted with an optic fiber in the DR. After two weeks, they were presented with
three pups for 15minutes for five consecutive days. During first three days, all mice were given a light
stimulation to suppress serotonergic neurons. We found the suppression induced pup-caring behavior
from day1, which was reversed on day4 without the light stimulation, and induced again when the light
stimulation was back on day5. (Supported by KAKENHI 15H05724 to SO.)
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Can rats acquire delayed matching to sample task of objects stimuli?
OChiaki Tanaka-Tohru Taniuchi (Kanazawa University)

In a typical directed forgetting paradigm in human, items are presented as a list. We are planning
directed forgetting experiment in rats by a list learning procedure similar to human settings. In our plan,
object items are placed like a list in a straight alley. Two qualitatively different floor materials presented
immediately after the items served as remember- or forget-cues that inform whether the preceding
items would be tested or not in later test. The present study examined delayed matching to sample task
that could be basis for the directed forgetting experiment in list learning. Rats were confined to the
presentation area with an object and a remember-cue for 20 s and then allowed to enter the test area.
A positive object and three negative objects were presented in the test area. Acquisition and other details
of results will be presented at the meeting.
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Food aversion conditioning in Japanese fire belly newts
OTohru Taniuchi - Ippei Maruyama (Kanazawa University)

It has reported that administration of lithium choloride after foods cause selective flavor aversion in
reptiles such as lizards but not amphibians such as toads or newts (Paradis & Cabanac, 2004). Present
study examined food aversion conditioning in Japanese fire belly newts. Newts in 190 group were placed
in an individual water tank with 15 pieces of 40 mg of Kamaboko for 60 min. and then injected LiCl of
0.15M, 190 mg/kg. 285 group was injected LiCl of 0.15M, 280 mg/kg. Control group was injected
isotonic saline of 190 mg/kg. Seven days after, newts were presented 15 pieces of 40 mg of Kamaboko
for 60 min. as a test. Newts were also tested with familiar 50 food pellets (13 mg, wet weight) on the
next day. Groups 190 and 285 showed significant decrease in consuming CS food but not familiar food.
These results show first demonstration of reliable food aversion conditioning in newts.
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Numerical discrimination in medaka (Oryzias latipes)
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O%H=ES] (Duke University, Department of Psychology & Neuroscience) - Nicholas A Lusk -
Dongye Lu + Warren H Meck - Henry H Yin (Duke University)
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Group signatures in echolocation calls of a leaf-roosting bat, Kerivoula furva
Mei-Ting Kaol, Jian-Nan Liu2, OTakefumi Nakazawal (1 National Cheng Kung University, 2
National Chiayi University)

While bats use echolocation for orientation and foraging, recent studies have suggested that it may
function for social communication because vocal features can differ between groups, individuals, or sexes.
However, previous studies have used bats living in permanent roosts (e.g., caves) in large colonies, in
which communication using echolocation calls may not be so important as they can readily find roosts
and social bonds are weak among colony members. Here, we analyzed vocal features of dark woolly bat,
Kerivoula furva, which uses ephemeral roosts (unfurled banana leaves) in small steady groups and
moves roosts frequently following foliation, and tested whether its echolocation calls contain group
signatures according to the need to find roost members effectively. Discriminant function analysis
generally supported the hypothesis. Our results provide ever stronger evidence that echolocation calls of
bats may play a more important role in social communication than previously thought.
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Identification of social cues in emotional contagion of pain using MSM/Ms and
C57BL/6] strains of mice

OMadoka Nakamural, Kazutaka Mogil, Tsuyoshi Koide2, Takefumi Kikusuil (1 Department of
Veterinary Science, Azabu University, 2 Mouse Genomics Resource Laboratory, National
Institute of Genetics)

Emotional contagion is one fundamental component of empathy that allows individuals to detect the
emotional information transmitted by others and express the same emotion. We previously showed that
olfactory information is one of the effective social cues in emotional contagion of pain in mice. In this
study, we focused on visual cues to determine how mice detect another individual’s emotional state
without distinguishing the origin of the emotion. The Japanese wild-derived strain MSM/Ms (MSM) mice
were shown footage on an iPad mini tablet of unfamiliar C57BL/6] (B6) mice receiving 0.99mA foot
shocks. To examine the effects of blocking visual cues, we applied a mosaic to the footage. The MSM
observing the video of B6 receiving foot shocks showed significantly higher freezing behavior than the
mosaic condition. These results therefore indicated that the multiple social cues including olfactory and
visual information may be required to detect another individual’s emotional state in mice.
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BESMNMCUTz. VRS O7UZEDIIEZHES LR, IIEANICIIEERELTLIINE, EABENTLS
SRRSO SNZ. BEDOINETHAEIEL TH O, BIIE(CHEREIND RN Eiesd. IIRINEN TS &fE
TSNz, IINNEFEYT DHBE (CZEDINEIRFEZRANRD Z ET, RINDITON AL 8 B THhDIZEMN
PO Tz. COFERIFLENIIRINIC K> TINEEEFERE (CHIFI L TWBDZEZRELTVD, ZENDED
SOPRUNEATVN, EISREI A I ET. JO0-—ADCERRESH&EEIL SN TWBaIEEENH D,
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1 XDOMHBIRE (Kubinyi et al., 2009) BAERDBHFE
OFFfalt - NIIEE - FERET - BER (AXREBELEHGRFEX - BIE)

CNETICEERL A RDOEBIRENHAREINTE D, REICKDEVVORECHSIEEECDOLWTHEREN R E
NTE7=. Kubinyi et al.(2009)(&. R-VEEEBDEWEEIRICA >F—3wv MNABEZEMRL. Calmness.
Trainability. Dog Sociability. Boldness @ 4 AFMNSIBRENDIEERBZRAR I D EEBIC. A XBXUE
WEDTEI S T+ v IEEORECDLWTHESMNI LTS, AT Kubinyi et al.(2009)DMHEZIERED
BARBRZHEITDCEZBNE U, 1259 —3y MABZEMU. 881 % (514 487 4. % 394 %&. 16
~64 %) NSEEZR. RFONOER. RIS, #1324, A%, JFEED 4 RFHmt e, 32 sal
#BI%(E. =NEN Dog Sociability. Trainability &EXd5E L TULVER, RIS EARZ(E Kubinyi et al.(2009)DHE
FEFHIELTUWRD Dz, BARE RAVEBEBICHITD 1 XOMEEORINEENERR D TLD AN REEN
Iz
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7 VU DKEZEITENCHWVWT, EEDOY A ADKEANBRRECSADHE
OFFATIET - TS - EFEEE (RREIKX - B)

Z< DFELEIREMICHWT. KEZBE T D EEEVWIRITZHEDIITEIEEEZI SN TUVD. UIULRBHS,
JKE L TRDONCBENTETIENE. BROEBRECWESEESERIBT D ENTEEICRD, EFEZHJS
DHRPICBVTENCRDEEZSND. CNETDERTIE. JOAATVUDEBET U ZKLEDEICKE. £
DEANENSEEN. KEBEEFMIET DETO—EDTHZER U, B LEICHRDEEN—SEDHEES & _ED
BET. BAEROITENCEEN DD EZHASMNCUE, CDT&EIE. KEBEMTEICREALU CERE U TOER
ENfTONIZEAEHZRLUTVWD . EFNEBRRE(E. ERS EORBREHENRRDCENSEULDEED
NTWd, £oT. EFYAXEZEZXBCET. LDBPHECITEORMCERERTCEB(IITTHD, T T, X
EBRTE. BEMNSSHIACEETTYUDREBREERZIED. —EHNSEHEZELICESE. WDHDEMY1X
DEBREEARUL. TNTNOXRREM T, KEBHTEODEVWVELER L. EROY 1 IHEMNEBRREIC
523887 REU.
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B4 hFIAYD LS (Megabruchidius dorsalis) DEBITENCH T B EDEEICDWNT
OfFEHF (BAKPk - #8E>L)

EBRTE. RERCHEMEERIERREZEIRT I MEUTHETEL. WNAZDBIRF D hh(CESENIRER
EICERITIBNLZ LASNTVD. TORTEYAHFIAVDILS (Megabruchidius dorsalis) (&, HEH
B (CZ < DIERZEE S DR DDA MAS 4 THARE L L STEBNICKRE T D &V SO DMER N
5N TL\B(Takakura, 1999, Salehialavi et al. 2011, Fritzsche et al. 2015). AEDIETLDZ < DFRES
BRHITKRBITEZITDOLDICIRD I EEX SN, BN (CRBZITDRVGS, MHNSDKREBIERE
BRDIHEICBEMTSHD., WHIKRBTHEECSEDIERICRDEEZISND . AEDHORBITENIIASNT
WD 2R SEIDBROER. HHS5E. EAOMATREICHFICMND [FvE>T] EWSKEBITH
ZREBHCITD CENEERTEL. Fle, FBICYVESIERIBUEEDLENS., FEDENSTEMRNICKE L
TWWBEFWRM DIz, &5(C. BIREH ERZEHOBREZ LR U, O EBEEN OB (CRIFT
HEETANIERERET 2. CNSDERMNS. BAAFIAVILS DR EDLS ICUTRBITHZITD
KD IeDhEZRT Do
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Who am ], a frog or a toad?: ANV ISDTAFToFTA4TA(—
ORBMF (MBiAX - cERFE)

ERRE (&) HBlEEN, HA3VWEHESTIL—T\DREEHEVDDIE, EDLDICUTEREINDIDH.
ARARTIE, RECEDTCEEAINS v I, BEZZRHTETDOEZIMN? ] EVLWDSREWEFRIKIC,
BEEICHTE T D 2 BOmMAFADIE — e+ TV (Bufo japonicus) &7~ 7787 TV (Rana ornativentris)
—-ZAWT, BIWMEERDT AT 7«4 T+ —[CDVWTIREEYS D.

Bufo M4 (FIMIFERMEEE TS, ESMHEWREKRE, TOITECHEVWTHERMZRT ZENFISNTWLS. {7,
Rana DHWETI(E, BHKREDHESHZERT CEFEFLAER. 2BEBEBNERICKD, YEIMFEES
CEVEROFRTHRETD. REXE (L, BABEBEERNMDEDEERDI AT 274 T« —(C5XDFE, £z
EFEENEEEMERDODIDNEDINZELT DD, BEFEREERIIL—TERETOIZ. EFEE T,
Rana (Z7z(d Bufo) D$HEDHFTE Dz Bufo (F/z(E Rana) BADRREADRIFEHICDWT, BEDTTE
DIEEREDEERZ LR U, BRI —TERTE, MEERS > TE>IEEAEZDITRVLERIICEWNT, B
EADBIFEISGEVWVSAR SN0, HHEARSELTE
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FYRREPRERZFTUTA LA SEIERT S

KBRS - BBLCE - OFEEIK - IR DE - KARIGIE - B2 - = EARX - BEET - K
RERs - A E2TE (FEX)

ABLAEMAT TR EBORERA/ A TR EDITE - RANDECIRA IREETIHRESNTND. TDE
{E(3BE EDITRICKDENENISBDFILE FTIHRESNTND. 5 ULIARNDEMIER TREF SNTTBESH
REKRTHINERDIZH. HABHRHDS DO 7UCEB L. HEETEREOESMEBEEDTY b
U—Z#5 I D8, BEOREEMZHDHFITEICL D THEEZHIRIT 2RENSDD. SHFAL (F77U (580
REOMEBEIA ML REZ5X 2L BFTHMIFHINDCEZRRE U, AMLARAD 20— DEM
MERMeEd & MPTBOIMFENEELZ, DFED. A ML RICKBITEIOZEEAUFRE EDRR(IC K> THE
B LmnUlrc. B EDORRISMADERT ZVIREZZELSEDZEMMENTULZTZSH., AL
EERT I OBEFERANTZ, ARLAZMATE, MRTEOMZVEEA LR UL, O > ZROKS L
ZUTEEFTHOMFEN RSNz, O RBABEERNZ/RS UV VICA M RXE5X 5 & HETE
OIFEINR SN o7z, UEDERNS, PUDI ML RBERMECEO M AES5IT D EEZRUI,

P-186
ZIFRICEOTHEETNDI =T MU EFDANRS > MREDHIFE 6T 5 9 FE DR
ORBNEF - RLExE (BEX - ARBRF)

ZTORUREDERMERHEOEF(E, MEBERICEBULRIBNRICIEBELZDERLIZED TS, ZORIGDE
BEEFREDIFELTHESNTWLWSD. QENDIFSncklE (ZIENREED) (&, ARS > MRS ITFORIERIEIC
RBDZEBRESNTUVD. LENRBAOEBERIEPEMRIGZERECTHANRND E, EFTORREEEBITHDT
3. AERBDERICKD TANRS Y MEEESNTERIGERE(CBREEINRLLRD. ZNICWH LT, FHTOR
BEETOMGRERD &, MEOBGREILERNEICHIZD THIFEIND. TOHIFE, HEADODEFTDRIEIC
EEVROMBEE VD TERIBN M T DIZHTHD EERXD. AERE, COmREEEEEERNICRTLZ. BBl
JR>D=DJ kU (Gallus gallus domesticus) MEFDF—DDERE(CHEMH U TRFIFEEE R, TDRIB
DERT TEF M) RIUF URSZ BRI NITE CSRRRINZE > ORIGICHAELUTERUELE. CDXDR2D
DHEHEEDRINC I D> TEFDF—DDERIGHTHIRFENDIONE DI ZRANZ. TORER, CORFIRFEHE
(LD T, HENFEHC LD TERIEESNDF—DDERIGE, RINMBRFEHEENRVEE LN TEXRTHIIFS
na3ceEnghor
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V) ABDIICHEN D&KL FIERED L — RA T
OR®INIZE - g (WX - BERF)

I DEEMELFIESHIRANIN D ESND, HEED T, MEFIERENKE L, KMHADKRENMLITOSND &
EASNDIEHTHD. LIEN\DIREBZIENME BNUIEEHANDREN RO TUFEL B(CEEIN\DIREZIEDZ
S ETNIETFIENDIRENR O TUED, COELRR ML — RA D (IUEDEER L EDIFHDELEERX D LT
BELN FEARNFEAEFELRV, KRR TRV \ARNTERZH T, KHORIRE S FIBRE S D
FREFNTz. CNSORTRIRI DMEGIREIR MEAHDIEMTH D, Fo. W/ FRAEFEIX hHSEY
X([CEFEITDIENS, MOMENFRET DBELIPOASTSHBL I D ENRRAEND. KR W/ AR 65
BORMBRILLE(C LD T, MORMEDFE I 1 X (CFERNREBDOBFENSD Oz, COBREIIDEEKX
SSREFERBRTO ML — RATTIESRATET . XK EIIBIREM TOEENA N —RATCLD EE
ABNs.

P-188
RERESN (C X BEBRED/\ FOMEXRES B L DODOTEHHIHICSXIE
OrEttishsk - BEAME (RKKk - X)

AT T3/ \ N(Columba livia)Z M RICHEBEHRIAE T S ESNHIHID 2 DDIEFEZRAL, EEERES) CLDE
U2 EHREBITEFMINDDFRZIRFT Uz, 31D\ MITARDAE HIEREZIIR Uz, BEERDY
v FEZY(CEMEF EAEAOCBEREMERSNZ. BEREE5BDD ZETHEL 2 DORIGF—H'R
Nz, MHDOKRESZ 6 BEARL. NSV 3BEOVI NN RSN DT TIE—ADF—. KEVRIFD
HBEMADOF—Z2 DD T ETRERMMMR RSN, /\NERED 3 RTAEZ 2 BDHIASICLDEIFL.
Bz TRENER) S EB UBIN I C L TEBRECKDRENRETEFINONSR SN, EBREFINDIC
K BAREDEEMENEC D725 (FRIBEREHNEVRA TMERODBARRNHS5ND E TSN, EEHR
EDRFIAS SHIM(CHEZSZ RN oIz, —75. MiFE DD ERICHSNDIREPDERLE D T - XHDEEER
N SRIBETOERE, RBERMNEVRGTERICRD Uz, INSOBRZRFR. RENEITESFAND
FADOEEEREEE FORES AT LAEDEREERT B,

P-189
Rhythmic engagement with auditory beat in chimapnzees
ORRBMaF (RK - BESMHARE> S —)

Humans tend to spontaneously align their movements in response to auditory beats. Neuroscientific
research has indicated that motor areas in the brain are recruited while perceiving an auditory rhythms,
suggesting a tight link between the auditory and motor systems in the human brain. However,
evolutionary origins of this ability is still unclear. In this experiment, I conducted a playback experiment
to see spontaneous response of chimpanzees (three males and four females) to auditory beat. Auditory
beat was played for 2min at six different tempi in a session and six sessions in total were conducted.
Video analysis revealed that the chimpanzees showed rhythmic engagement spontaneously while
perceiving the beat and stronger response shown in males than females. These suggest that to some
extent, foundation for rhythmic engagement with auditory beats had already existed at least in the
common ancestor of chimpanzees and humans, approximately 7 million years ago.
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BN ETEICER Uit RBROBRE
OTERBE (FRK - ASXRFHZERN)

ARG & (EEORMEDELZESB T DENRMRHFED—DOTH D, COMEZIFITDIT—FIEULT
Dunbar (1992) (FZERIEDOFHERY 1 X EMEOFREERRL TLD EEX SNDIAMFTEEDE -1 X
OBICIEDHEEAN DD EERLTWLND, LML Dunbar (1992) (CIEAHDABEM BRI T+ XK EWLITEIDD
57, HSEFZESRVNVE (AS>D—45Y) ([CDVWTHBTERVWEWVWDSBENKREIN TS, T THHA
RTECOHSNAMERGOBRIZ A e, BEAN(C(IMERBRIN TEBEOMHIER YA X ENWSHOE
R(CHNZ, FECENDEREVWDHSEFROBERRIRY SEREHAHAH, FIlERETIUERERATZ. ERE
21 BEMRE UERIBOMZRAVWTREIIUEER, SRAORAEEL TENDENARSNDEEF L, KM
BOUAZTHRENCTENEASHNCRDIE. TDT E (IR MBI & BFRZR - #FDDICEMEFIAT
EDREFEEAMFEBEOET T A ANKEZTNCEZRLTND. DEDEAYZHEHET D EWDIEHANRFIZETZ
FTRLAME EDBMFRERELS SVWSEIANQRNREZZ I DD IHOREZ(E UICaEEENRE SN,
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DR (CHT B & FDIBENERA—HRIBENEREZ AU\ SERRARET—
OFHZTE 1 - HGIEA 2 - BAEM 1 (136K - X, 246X - LHBEME T « —IL RRIZFEE> 5 —)

HEADEEIZRF L. ENCEDVWTCEEOITEZRZRRICAE T D L. HeNERTES T L TEETH
B. TNIEAEBIZIT TR ERERITEEEET. FICA e hDBEIICERTH D ZENS. RE(CBAER
DIBEHRIAZ(BELTE—RIZEEZ SN TULS (e.g., Buttelmann & Tomasello, 2013) . LML, 1 X4t D
RZBEMZIRE UTTARIEETHEA TR, AARTIE. 1 REBRRICE M ERBERBEFGREENTEZOY
e hDIBEEN =R T DN ERIBBREREZT AV Uz, EBRENDTODRICIE. EADESSHDAE
ZRT. Happy - Neutral - Disgust DW\WITNHDIEEEERL. TOERBEFOOYDOREZEETAIUZ. €D
#ER. Neutral FTLDE Disgust 4T, IVAERELRIUAEZRIEEHEEHFARL (p<.05) . @
UAmER TVWEEETRREIIEN > /2 (p < .05) . DED . IVIEZDRFEAEERD0OZEOE LIzEEX SN,
B EDFERMNS. OXMFICE hORBT« TIXEEZRI L. BEDOTENERE(CFAT Dol RE TN,
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D4 ADAED ISEEENDFHIZEAL
OBREEZ (EZRHE - 8))

DIAZRDARSHBEZFKR I L. BV YFITvFTg - 1 BRELHIRD. BR<HmLSITE
ERULWEERZRI DIEMMSNTVD, O [HEDIBE] FERFLEEONDZENGDIN. EEDR
EEVHEERASH TRV, EEE EEARDEENE OMNFERB O THREDIRSENMREESND EVSIEHE
DEERN B D, COBEGFEMRUNOEKREZ (B) FHOEEXFEZITOTND. KAKTIE. 2FMTHD.
AADIBDIEOHEIID, TDERDAADERS - DOV FIBDEITOFENZ(EN RS RSz H
BitE U, BEDISSHEDOFHE(LZRELC, AXDBEDETZ T DOIEE . RIS HIEZE L
TRERENIIN DTz, —75. BEDIBEEAINEET DRIRFLALITONT . AXNEEUARXNKE
ITBEHNS., AANER., Btz 9 RHSERITITRADONE. COZEEF. BEDIBEMHREICHIDE
STHEOBOMEZIFT DEWDIRRZFFUIRA . COEFBFIAZANDRBDES TH DN DHUVVEF(CH
BEDEOZHNSEBES THDIEDERNND,
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WWARIZEDET D RIEICKRDIDD ? EHROXEEFMRICEITIIVIIF FARADiEL
OMEM - /MNUIESE - EFEE (RREIAR - E5E)

AR ZM DA MR F(E. ECHENDERENRIARD—DOTH D, ARDETEL TR ORZEDEE(LZ(E
T, FIC. ITUREERE FE<BFRVERICAREZEDHD LW IDERRIZEFRN (CHB T, ERELLFED
TARICRD TWND. TDEHHUWARIBRENECTNDN. COLDIRZEFRRNICH T DA RDIFEE
BB (LSOO TULRW, ATV FOARIE. LERDLD ICERE(FBEMFRDRNERD, HDHF
EDZEMCEEBDARNEED. ZTIIGHINTEARERET D, CNET. COROSRIZESBFEHIRE (K
BFREITDCENRESNTEN., BHHIREEMHSA RN EDREIHZESNERDDER. F.
REBBICEEFDARDIEEDEWNCDWTIFASMNCENTIRMNDIZ. RIAKRTE. HESMUHARICT
—0ZBELTHE. ZV/\FOEGHMMNSHERFR 1km BINTHIHE UTEEBBORXREBAICH VT, RERUIEARZH
EURESEB(CEERDIARDIFHZRE L.
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Sv MCBIFBIIEY — ROGEIE & IR KR E DRE

OMBAL (BAFEZERARR - X) - EEEEsE (BEflRFERX - X)

TEY—RNEREMBEAREE (RSC) OBENDZEFRANDIZHIC what - where - when - episodic D 4 DD
BRREZSY MR U, BREIERHEET X NAD 2 BREETHER SN T2, what - where 3R T3ESR
FRCRUMAZE 2 AZRU. TARBICHNT what 5BE(L 1 DZEFTOYMAIC. where $RE T3 1 DOYIMAD
UBEZZXERUIZ. when - episodic 33 (FIREZREAN 2 ERFETHERR .. ZEFET when RETI(E 1 OV
7z 2 {E. episodic ERECIT 4 B2 RUIE. TXNAICDWTIE when SRET(IIEREATHER LU 2 BOYkE 1
B9 DERUTZ. episodic SRETI(IERIATHER LU 2 BoWrx 2 BT DAV, —AZERHAERCAE. it
FEERBDMUBCERURE. TR NATOEMENDERREZRT UIzEZ S, MFIBFTIEINRTORAICS
WTHHGZEE I 23MEER IERUIEH. RSCIBEEITIE what BRETOHERRDER TH Oz, DI EM
5. RSC DIEE(CKDIBFAB LURERS (CRADBERENBEESNZ. DT EMS RSC (&, TP, BFREDEEIEC
D ENRENT.
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IV FEIEREOREZFIAT S L TRISREENRIIZIEMEES
OREHfE (FNK - SVYN\FRIFAFTEZ> 5 —)

TAIDIV/\FOHREEE. RITOBRETENEFOMB E U TENSTEEZFEHI ZENMBSNTILD,
T, RNEDTEMIREBENEEREBR LD ERREEDEEZHEH U TVD T ENPESMNTRDTZ. KAFT T,
TAIDIVNFOEMREENSREDTEEZFIAT DI ECIO T, EHRERIZEMETETNDEND
EREAREELTE. PREERT(E. AEDIOZ—(C 30%> IMBREIFET D L. EAEREEEOHERHSHEDOHE
IRE(E 59.4+£10.8%0'5 45.8+14.1%AEBRICHD T 20, BHES(XENL. ESHEECIBRRZELE
BEBoniuncenbnofc. COERMT. RRULREEN STEMHFEZHRML. TOREZHELZES,
EISEERF S LR U T 21%D I H5NTz (P<0.01) » Ffo. IBEREIFCEBIATFUTCVWZEDRE &1E
MEFECE, GEHECEGEROmAS T, BRIBIEDEENASNT (rs=0.47, 0.51, P<0.05) Z&EM5.
TEMEF I A XDHD (FHEETDEDDOHE TR, HEBCK> THEEREOREMET Uiz THD
CigmUTz,. CNSDIER(E. RFRZZFHFLTND,
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2032R)\A5' ORI K DHEBENDEFRZE(L
OfEOER 1 - lWOB< 2 - TR 3 (1 3R Khe - 38, 2 B RIIBARZEE, 3¥EX - HE)

20O032)\A45 09 (Myrmeleon bore) MR (FAH(CHE D =AM OEINOHF TEZFERED 77U
J0] o—&ET. BARLEORIFIEBMIICERT D, —FEORFSAR(CHNT, 700D R/\AT5OT7%HR
DORBERICDVWTCIREL. MR T IEHOBEN WD ROEBPEMICHVNERILLIZT E, MEUIZSRIFER
HAZXDOREFRFUEERHBELCWEC EZRUE. UHU. BIEORZEEDRESSH. 7ISTIICLDHE
BIESZR-O EHREEEAEV £, BRE(ICHERISNMEEDIFICDOVWTORRFRWN, E5(C. ZUST
DOWBERICDOVWTEREICHDIEIMREVETHD. TITAMRTIE. JO0TDR/\AHS5OTHROHEE
SEENE T DERZCZIPSNCT DD, FBAFERHEF >/ \REDICHULT 2015 EHSHFTEMEE L.
CNZFETIC 150 B LIABZITOfc. TR, HEBOHEREOMBKHIECL > TERO>THD. 77U
FOFEMNERILL TRV 3 BICBHBEISNH SNz, £z, HEEEOEE dEhOM TERICER D .
INSDERICDVWTERT D,
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20vI7VUDT 0N A I RERD SHRERDKFEASHCTS
OARIZT - ML ER{E - FRIRERSE - a5 (RHEEX - SoEET)

T URARBISTIEE UL BRAERZITD ZEMSN TS, BiE & (E— DRz EEUEAR TENTA
TdHD. BYE, HRAEDERCANSND. DT EIEEERDIFORIBOBIREESD EDRENBE
THH, BEREFNBERRAEDIRRE UV TEFEEINTND, 52, BFRERIIEDIEE &(FMIZUTHREL
T3z, HiBTDIHBENEFEITDEEZISOND. AARTIE. REIENRBAERZTS OO I7UICDW
TEEZTOE. TUT. BNEMORE S BNED ERE &R EIROIBIEE LTI LIZ. TDRR.
o0V 77UTIE. BEIER & 7SR & OB TEMIR(CENRVWCT EMBES MR Tz, &5IC. ERICE
KR EZRFTITBHERERL. TNZE [BERE] S&MTz. ZoIdd. ERELE L TVIEFRNENS
BN, AEzSE. BUBECEVLWDWTHEERIGER, EWDEDTHD. CNSOIOVITZUDITEE
fFEDRFIEMRDN ARIEIRZ LB, #REELTZ, TORR. KREIMEOBERNEES LICRRDN. HiRERDHE
DOHEFE E U TAHMIBERZES T DITEBNEE THDZENESMCRD T,
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BHTENCHS T DIMIPEDAFS b > ZBADIRIT

OBWMEE 1 - RAXH 1 - BIFEE 1 - fIRE 1 - 868 1 - FWFF 1 - KLEER 2 - AR
mE1 (1HIEX -8B, 2B8EX)

AR TIE. BTSN T EDINFEIED OXTR HEETEICEIVLWVTWIDOWERIAT 22BN E L.
OXTR MFOE—4—T Venus W"EIR T 2D ADIEFIEH - HED - B TP ORI A Z R 0iEH b~ —
HN—T&HD c-fos & Venus EOERBERE(CH Uz, BIETEIOHLHRMERONARRZRRIE (MPOA) T
(3 Venus KT c-fos RIRMRZHEII L. SMEIEBR(LS) TXAHEITEIH(C c-fos OFIRMZHEI L OXTR D+
BrERRIHIEMENUZ, SO ENSEETEHOEREHITEIC MPOA & LS M OXTR Z1—OHEE
THDHEMENEZ SNE. TTTHARARETELESNIZ OXTR DTOE—SF—T Cre "EIRTBII IR
(OXTR-Cre)d MPOA %2\ LS (T, Cre RIFHAE CHIFEZFBE T D775 JFEET1ILR (AAV) X5 —%
A>2x 023> L. BETHESRRUE. TOREE. MPOAENIC OXTR —a1—0O>=RELRBES. Bl
TENCHEIHSNT, LS FEMNC OXTR Za1—0O>%MET 3 & BHTEORTHAAHSN L Sl OXTR
PEMETENICEAS I 3 ENRBENTZ.
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BENEEWT L—IVI\VURX = (Erinaceus amurensis)iRRARBRDRH
OfRiEDHSH - ETEE - AEIETF - Z&aKEF (BX - £MEIR)

EZAUZOY =)L AVWRENREMOREE (L, TOBOERBMRIRIB(CK D TRE RSB, TIT,
T L=V \URX =R E U TRREREADENMZRET Uz, STS R—ILL hUJ— (2014 F 6 B%) &2
v—x>2x/){—R (2015 F 1 B4%) D 2 BEHREL. O/\URXZDREIFPREI[IZRL. BRULKES
HMEMFZRT Z EQ/\URX IS DAY (C(FEKRZRFLIAN T EQ/\URX I (CEENRIE TNV &
ZBERICHEERMEEZRWTIIBR U, SRR 2~4 [Bl/3E (60 53/[]) £U. 6 4w BEAZFEFv >/ (XRDES
EITEERIR S CRE LT, BRI 3 RN SH 1B 2 BRICERMT AN (BT X MISTICHETR
[T AN) ZEBELURL. D%, MBRNRREZFHEEFRTATE/BLUL, HATX bOFET X NEMFER(ISENM
EE(CHFOTERT LA EBIRRT X FOIERRFEF U, MBRNRBICSVT, ERRESA MY
£DEEL, FERBUVBLWRIETE/\URXZZER UL, NS5O ENS. FATA NS ZHEET D8
BEN'HDEDD, FHRICKDEABE IRV EMNESHERD T,

P-200
SR EIEREST —4 (XK DA TRIDITEZ BB D DSIEE (CBIT S iR
OfElEET 1 - |la4 1,2,3 (1 KB - FsREElRk, 2 AR - 3, 3R]X - AUBIFAFTFT)

EMITHICAT DAREREET — N SBEHREENRFECLIDFIEDITHLENZ/NNY—2RETD
“Computational ethology” WEBZEH TD. FIZIETNETODMAREIICEKD. HHFES EHE>—4ZAL)
THERBYOAGT S, YDORIREDIFEDITEN>—EDTEIEBEMNICHBI L. ARSI DS ENEHETHDED
IMTENS - &I Z D EBUREEIRD DDH B,

T TAIMRTIE. KDZ<OFDIBAVTEIZHIBFE LD (CL> TR TEDLD. EENRMTEHT—F&
UTIEREF —9ZA0. {TBRRFEZRRELTND. AR TE. #H2NCEAOSUMMBEI TS D, B
BETHORHAREITEE DS SRDIBEADEENKEZ VIR (Felis silvestris catus) ZEXISREMDE L
foo TNETIC, 3 EMIIRESZEREHICERDMIBCEICLDIIRET -9 ZEBEL (13 ., &5t 8 ¥R
7)) BRFEZGCLDINSOILRET —FM5 22 BDTEIATTU— (<. B, REE) AD#BIZITL.
TOREZIHELUIC. CORBREEC. AFMRIMTEIBNZITORMZEERIDIILZBEL TS,

P-201
SA193IYDT A RIS AA=IREZDUICHBITBI M= IDMEE
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Learning faster together

O Youcef Bouchekioua (Keio University School of Medicine) - Shigeru Watanabe (Keio
University)

We test here the possibility of a social facilitation in learning a new task. To answer that question, we test
the speed of operant conditioning acquistion in group or alone. This new simple task should provide a
simple paradigm to investigate social effect on learning, and should inspire humans in how to use social
interactions in enhancing their learning performances.

P-206
144D D1 ZEEHIES v FOREEIFENS R IE
ORREN - TEEE (L&KM - #T)

AN A ZEEFH SAIL#Z(nucleus accumbens: NAcC)NIEET T D R—/C= > (DA)ERIE. FRENORENN T
BENIKRTER LTI ENMMBNTUVND. HAREOLTHATRLD. RIFWS v S TEEDODVNDFULE
REEZIRREND & NACCHYEMEL T D 2 &MY cFos ZI8IE E UIe BBl F T E(C KD RENTVDFE.
FIB S v MCHEDOBWEIRR UTE & D NAcc D DA IHEDZE{L% in vivo microdialysis iE(CKDBIET S
&. DA RHEDEBIMBRR N, ISy M TEREBNICHDBWIEET DTSN EVWDREEIFUHNMEEL
TWD, T TSHEEL FHES Y bOHEOEWNIH I DIRERIFIERIRC NAcc (CH1TD DAEARESLTWS
DIEMNCDWVWTIANZ, D1 SEHBEEEF/Z(E D2 SEARBEEZIES v b NAce ICBFTES L. DS
WERIBF (CIR U CIREEIFE R AN, TORER D1 SEHRERE RIS UEBOHEDE W 3 B IRERLT
HEASHR UTz. CNSDEREMN SIS v SOREEIFIEFIR(C(E NAcc D D1 REROEEEPIRETHD LN
REEN.

P-207

LR MK-801 DIFSIRIDEVDS Y FOZERSIRE RS LR RICRIFITZE
OmZAME 1 - ILA—XK 2 - —&%5 2 (1 EIzFEM - HRERMARTE Y — - BHEE, 2 [{KK -
Af&)

A A TF v RIVBLD LD = BEREIRD—DTdH D N-methyl-D-aspartate (NMDA) TEA(L. HAZRBEADN
FRIECEWTCEEREIZRIZLUTVD, FEFHADE)(C NMDA RERIENEZIRSTD & AIEHACE LU
TERIGBOBRENRREIND. UNU. FEFEIOZRIGCIEHEEDFIEICH LT NMDA AN S5 T D IEMHR
RHERIFISE SN TURL, T TAIAR TIE. NMDA SHANEHEIBEDORIECHES I ISHERET D28,
FESwY MCER 7-13 H. 14-20 B, 3L EZOMS(C NMDA SHAIEHIE MK-801 &IE2MHI%RS U, AAH
(CHIEHIARRER SRS KT RKGRIEFEZIE LTz, R, 4% 7-13 B MK-801 %51, 7-20 HIZI®SE L
256 ERASFEDEERBEHARBOEITEE RIS Uz, £z 7-20 HD MK-801 %5 (3KRIEE-EDZE L
EITREEZSIZSRIUZ—7A. 7-13 HOEBRSICKDBEEFEM TH oIz, 14-20 HD MK-801 5D (F.
WINDRE(CHBVNTEHSNMdIc. INSKD. ERIEESLIBORET(IERE 2 B, ZEMSEBELIBOR
ETIEERSE 2 BXRU 3B(C NMDA SEARDFENBE TH D AR RE NS,



P-208
T >FIAVDTEICHS BUILICDNWT
OE&BAH - &RTHE - B/ &a—k (RAB - ¥&31E)

EBOBEIZ 125 —2a =58 3REBLBEDHEONM TR ESNIEVWEETHD [XID] & KRR
CIECTHRESNDE/NERTHD [O—)L HIBE) | CXBIFTIZENTED. T>Fadd. KRETENIC
5T GRRRRR & HKiLEN B I—)LDEFREEFE T DT ENRESN TS, — A THERBGREDT >F 3D
B OFATEN > TEHEMULEI—IILOEHREZER T D ENGD. CNSOI—ILOEFAR(NUIL) (G, F
EENBRRIIER T IEDTHINBTENMES(IIEE(CHLUL TS, TJ>FIaunI=T1 =5 —3 324
TECDWTIERZRED. SSICBEHPUHSEICDVTEZD LT, COLSRIKRORELRD 2 DDBE(CHS T
ZRUILNABEENCA—DEDTHINCEATIRNEITSICENNETHD. TTTRARTEHI>FIaoon
TEIEHERTERL. BIMTEIICHE S TRITD ML (Bl hUIL) ERFEDAREARDRT THRINTEZ T
JRCRITD UL I RUIL) (2DWT. BENRISFBICDOVLWTOARZEITL. 2 DD KJJLDENTDL
TERZITD. (RAE M HRME 16H01481 [CLB3ZIBEZIT)

P-209

FAH =D waving (Z. T, BERTDDOH?

OBEFRA 1 - IEHET 2 - BIHADE 3 - OIS F 2 - E41EE 4 (1 BBAK - <FEEKBEER -
KARBBECR>H—, 2HBAK - BR, 38EAK -8, 48KK 1)
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Gene expression profiling: effects of tickling on restraint stress in the
adolescent rats.

O¥FER 1 - KfFEZ 1,2 - IWH—K 3 - AR F 1 - —a8FF5 3 - WM LN 1 (1 2RHAEEAERR
RIFFIREAAE], 2 BRRERBCK, 3 HUKEK)

Optimal brain development depends on healthy play experiences, and play has promoted social bonds
and social learning. Previously, we showed that tickling which mimic rat’s play could inhibit fear-related
behaviors and restraint stress (RS) responses. In this study, we investigated the changes of the gene
expression in the adolescent rat brain to examine the effects of tickling on responses associated with RS.
The rats were subjected to tickling after the RS for 30 min. Brains were dissected 60 min after exposure
to RS. We comprehensively compared the gene expression levels in the brains of tickled rats with those
of control rats. As the results, the expression levels of 361 genes, 716 genes and 532 genes of the 41,012
genes (included transcripts) were changed in the hypothalamus, the hippocampus and the striatum,
respectively. In conclusion, the tickling after the RS affected neuronal circuitry directly and/or indirectly,
and altered the expression of the many genes in the rat brain.
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Effects of the prism-induced visual shift on pecking kinematics in crows and

pigeons

OHiroshi Matsui (Graduate School of Human Relations, Keio University) - Ei-Ichi Izawa
(Department of Psychology, Keio University)

Visual role in avian pecking evolved species-specifically in association with foraging ecology. It has been
suggested that pecking of pigeons, a ground-feeding forager, is controlled feedforwardly by visual guides
only at the pecking initiation. However, it remains unclear how visual guides control pecking of crows, a
generalist forager, where online feedback could be crucial to catch a moving target. The present study
examined visual roles in pecking of pigeons and crows by testing the effects of prism-induced visual shift.
Pecking trajectory to a target food, given in front of the subject, was compared among before, during 10
days with a prism, and after its removal. Pigeons gradually adapted to the visual shift, whereas crows
quickly did. Angular displacement to the food position at pecking initiation were correlated to those at the
pecking completion in pigeons but were not in crows. These results suggest that pecking of crows, but
not pigeons, could involve online visual control.
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Precise matching of patch-use time shared among socially foraging domestic
chicks

Qiuhong Xin (Graduate School of Life Science, Hokkaido University) - Yukiko Ogura (JSPS
fellow (PD), Department of Psychiatry, Graduate School of Medicine, Hokkaido University)
OToshiya Matsushima (Department of Biology, Faculty of Science, Hokkaido University)

Effects of resource competition on patch-use behavior were examined in domestic chicks. Subjects
foraged in an I-shaped maze equipped with two terminal feeders. Following the variable interval
schedule, one feeder supplied food (grains of millet) three times more frequently than the other, so that
a 3:1 matching of stay-time was expected. The maze was divided to two parallel lanes, so that chicks
fictitiously competed. Three groups of chicks were compared. Single chicks served control for Pair chicks.
Mirror chicks were single individuals exposed to own mirror image in the maze. Facilitated foraging run
was found in both Pair and Mirror. The patch-use ratio was precisely 3:1 in Pair, but it was significantly
lower in Sigle and Mirror (under-matching). The socially facilitated run gave more visits to feeders, but
failed to yield precise matching. Four eyes match better than two, and it was due to public information
rather than improved private information on the feeders.
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DOHBEELTEETD. SAA. I\ AITF, BEFREMISNTNIN, ARPLVERITHEREIRL
ZEMNS, ARNEMZER - BHRHELTLD EHEREND, Fio. BEEZITIEREFEROFOERICWLD A
R HEARK D EIDEBICWL D EVMEARD(F DA Sz, BIOEDRERE L DERITEZRIEED. AHAKOE
B, ARIEARKIDBEZEBACTVWREEMNELS. BZERITTOIREARVLWDNESHERSHNCITDZETH
. HENMERSINTULBIHETFIEI EEEMEHRIC. BEULBEZDHL. REEE=0rOBZHEUT
WBEE EBERITTOWIRBIORE(CDVLWTHE - Flii0SRICKDEBLNG DN ZEDTUE.
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Human Animal Bond/HAB (A & EIDi) = RIE T DEIFDORE (e.g., 11, 2000) (CIE, Bond OEAZEIRT
HDIMHOBICEFEND WDICEVRVWER, BINMNTZUVVEE] , DEDRY hEd TBENMTzE] (CET 241
RIEEENTULRL. UMUL, Ry bOXRY, KEBEHIFO—IFNRNRY ~EDBINICHAEDS DMEMNBECTTO
—FIREHICIE, D BNHeE] ZEDIEHAB ZRIET B ENEETHDEERD. €I T, AART
(&, TBENHIZZ] OEZEEDIE, AERY FOMREZMAFEUZ. 2017 £2 B, Ry NMIEHE 300 &%5
RICA > -3y MABZITV, HITHATEZSE(MB (TR U 45 BEAOEEZRDE. BLEICKBIATF
PZEITVY, LN 4 AFEEESED 19 IBHOREZEHKR UZ (BEF&E, [EinAes] Al X
whELEEER] IRV NBE] ) . EFMIRE®D Cronbach Mafkiild .70 — .92 THD, FAICTHIESDIE
FEEMNER SNz, £z, HAB RE (#1,2000) OFTUREEFHL, BULITHRBEDIEDIEEAHSN,
ZHEMENER SN,
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NOADEEIZ 15— 3 Y [CHBIFFHESFOFRESER

OMAFE 1 - FBAF 1,2 - BEFFFRKX 2,3 - ®KEL 2 - B/ a—Kk 4 (1 EIfFH - HEEFRARE
> — - FEEIAFIRR, 2 BMKRE - BAE, 3EREX - EX, 4 A - #8EX1b)

N OZAPHENNIRICBVWTRE T IBERFEOESZ. AF. £ hOBEIZ 15— 3 > DBREEH
BEBZZFEITETILEUVTEEZBRUTND. ULHAURAS. YOXADOREOEANMREFZUL. WEZEST
ILELTZDENRIRSNZ D EEFEH UL, BRERESKREXMTOARDREECEEL. COREN. SHEIE
RDEDFTHDARDETENZAMISEN S, (Bl (M B3] O=DD/\F—2I(CHHERETH D
Z &R UTE (Matsumoto et al., 2016) . CNSDINF—REZEFICEDLDRFERE KT T DM ZRET L.
REDWEZASHNCTDCENTEND. KOFHAREFTNTIEEERD. TI T, AARTIE. FEER
HERZITL., INSDBEE/F—2(CHTDEEFOREERIT Uz, TOER. SEEREEEESFOERIN
HEBRICISCTEIET DT EMASH ERD o, FICHEFAXTIE. BELCARUAXDBEEEEPHERED
BESHERE (CU I IRFTEICEVERERH SN, HECKH T DRERTHZRE T DRSBEDA X DL
BZ1TD CODAREENRIE SNz, AAFRDKRR (. SEBOREFNICHITIENRN (CKESEMIDRLES
S,
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FTELBEHZARICESRI CEARBENSEZTEZT LU ADENMIEEIND EVWDSIHRZ, £YHLESH)

(BM) &R, E3TFAESBHIC BM &7 HE%=IFS (Vallortigara et al. 2005) . &) BM &P HEE R IEAK(E
KDBVRIDIAFZZRT (Miura & Matsushima 2016) . TIRERARIBTTEES LSS, £ - FFEWMZERD
TR [EI<H)] (CBESNTWBEIT THSD. (<& DED BM HDFIEISEIRMICH DIAENDH.
KR (CFANTE, 2 O RBBEEZAREUE. 1 DIEEIIDOEEEH SIED = BM YemEhE (walking chick:
WC) . 351 D& 1 JL—LAZFTRENESEIZZIFDIE BM K=BhE (Linear chick: LC) THd. TNENE
HRHDNIEBDARTHED. 514 RZHAELUZ. NS0 1 DEFICBEINESESEE. 2 DXRE (BULKIFE
i) (CERENEHE. ETONEDRSRIBIFEERT KD CRBIHMEEANTZ, WCDHDIBE., BICKST WC
ADETFHZERUED. LC DHIBENTE LC (CH T DBIFIERRSAN DI, 2 DOFEICBRENTZIBES.
WC BIEHREDHR TESNTULEEDHA. E3(E WC (9 & FERRUIE. E3(E BM AERI(IC
RIDIAFENDH, EENEERIFEOHEZZITDEEZSBND,
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TOXT (FREAKRIKICHDEMI T, MRDHPRERX N RXICKO>THEMEID—AT. MIETEROFEEA
5NTWNSD. CNSDBERICKDIEMEMRD/I\SOATTOXRTDREZFELL. BIEOESVWNSHEHAD
AL ADRERD, EAEORGBDEICE EDOBFENIRESNTNSD. BETEERICRBEMMEIDIDEHE
BOBATOATFEMNDTEH. COEMIICEIDZDON. DZRIDPHEEETOX RN B S DEINFIDS
ETREDDON. 1EINEEN—EIER & W\ D TSR DEIDRIEDE NV TRE DDMMREE T D/28H(C. FEIFHACESR
NI U TABRARERZITV, SOFTOXTRZRAE U, BNER EINRERRZ DT 28. SHlEE
—RESPERIC K D T 4 BHMERR LETDIRZ ANER . S35 R 1 BURI(CSTOXT7REDZHDRI & SR
EZUT, TOENRUZ, BEMOTOX7 FTDORDEECEFHET D LEENONDIH. FHHORERSO
AV RRENFRNRZE RN SOEGEHIENR)D, FRIPREPRIBRMC LD EDRDONHER T D.
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O/KEHEREE (RK - BEESMIAKRTE>5—) , U. K. G. K. Padmalal (The Open University of Sri
Lanka)

EHITEE D E(C KD RERDERITENRD . MOTEDOMNEN ENBEEXSND. RUSZHDIS
DI TENARICHSDMEMIFTED. BAROBCHEINDT W, D&\ I 7O ESE(CHIRT
Do FELEEKPTOEESHEE R DD (CRBIE CTEBADHUNEN DS EEX5ND. AAKTIE. &
DEIIPBENIR TN DD EEZSNDMICHNT, HERFACEHEFRTITERICEWND S DINZERAN. #
ERIR(E 2016 £ 6~8 BTH D fo. MZEFNIZY DN TKEROH, MDORICADHERFRUL, BECTHL
Tl HRBE2ZEX TEFZKTENSEIZBEN VI ENBEERUZ. BEFIA 29 fln>S5. 26 HITERD
MADADINEEROTED. MOHZHDHIEN 2 B, MORICADTZDN 24 fITH D fz. BEIHRFIA 41 Fld>S
5. MOHOFEN 9 PITH o, ERFABTRIABZZEX TOKITENSEDITHN RSN D TZD(CH
L. BEFIATE 9 fITRESN, MOPFRTEHRTNDZLEICLDEFEKITENSED EVWDKIBRMITEINE
CPFTVNEERBND, VYIFBENYR DS DIHE(CHN T, EFEDAXICKDITEIZAE L TL\DElEEE
&3,
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INSDEZTD () OBEZDHITDIBE. ROBRZTILIZARY RTSNILDIFU. REXFHTEZHR
2D ENEHICIZDTND. UNUZDOKDICESDIZMDER(E. RIcUTNSICE> THNREDEAIIRDIZS
Sh. CORWESTICAAE TIE. ARSY FEEDITZRVERBEZRORTEREZREL. NED—ETH
BDTATIRVYDARIGER U, RIEE 2 BOREBRNSIAD., pre & target (p-t &) BUL LK (I target &
post (t-p &) &M (END. RERMICIIFAEDRSODESXEINGD. p (& 1 BEDSSTILT. t(X3EHE
D2ST)L (@hbhc) DWWITNHTEHD. p-t ZAFCHVWTEERAIL p-a N2 RSNz &&= (CRIG T NUTZIREN
783N, p-b Fi2ld p-c (CRIETDETNEZEND (t-p XMEBEEK) . CDIlFEDE. TO-TF7A &L
T, BEXHZRIZERENICEZZ a-p EULK & p-a ZIR9 D. EURBRMIMEDEA THDRSE. &
DREICEL D TRIEEATMNDCEFRVESR S, BEIRKENCEIC, AT IVDORICARESNBZIREEET
BEXMEZEMHEOD E. RIBENET TR EVWSERESZ. CNFESHROBRZNEDEAE L TLVRL
THEM R RIZ T D (RHAE 16H01498 [CLBZEEZITRL) .
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O=HER1 - RFEMIR 1 - BKFEF 2 - XK 3 - Z=i% 2 (1 IKEX - [SALEY), 2 IREX -
JICREY), 3 BARRESS BHEERIS)

FORDEBREZHND CLFEREREVTEETH D, RERFFIOVOEAKRECL D> THEESNDIH, I
FRATHORBRRRATETMMTE D EERISND. TITHARARTE, FIATHZFOVDBRELERUESIK
BBz YIMT I DRELQRDINESMRELTZ. #HEMER(E IRA BEBRIISOY ST Ly REBF 7L Uiz, &
AIFAR(E 11 BEE L. DR 0~7 BEDFT —5%=R3/\D hOEEDF(C, 7, 14, 21, 28 HEDT—9%
TEBERERODBMT(CALZ, &H 18 K53 6 BFFETD 12 B5fEl. BEADERFZ CCD DX S(ICLDims UIZE
BZRAWNTTBREZT O . RIAATHEFIOVORENBIVDED THAICAD TOWDIRREEEER L. &t
EHECKDERUIZ. T—FBANS. RIUTBIOREN 32 BULRWHBEZRIDORI/IND hE U, F
FATHRZSE(C. 40 U EME U2/ (D MEIRIKRIN/ D b EER UL, FOXDIEKRE 1 BTz D DIREL
BIH/ D N Bl E DR (S FIEDHEBMERN R 51 /2(P=0.097), 1 KffEdsiz D DRI/ D ~OHKGE. )
FLAIN/ D SARDIFFLERE (CHWTIE. FOXDIBKEDORE (CERHERB®RER SN o7,
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O=8MEF 1 - Russel D. Andrews 2 - IBf¥K 3 - BEAER4 - HEFLLES5 - KRE6 - HEFEKT7 -
AR F 8 - EME9 (1JbK - ItFEME T+ —IL RRIFEL> S —, 2 Alaska Sealife Center -
PSADRZEITT7I\OX, 3SEEEKER, 41K - IRIB, S5 BEX, 6 EK - 8%, 7
FEEMRIEEFIFER, 8 RK - HFEMAR TS —, 9 =& K - £MEIR)

IREE, 5~6 BICIRD EIREBIEICS v FHRLES D ENASHTIRD TLWDIR, AZzBiE U TRET 200,
HEBENIZ EITNERIZENTVWRIDON, i, NBEMNS ECICBEIL TLWBIDMNCDWTIFESMNIRDT
LVRLY., ZTTAMAFRTIE, BREBICBVWTS v FOEUNICRERESRZREL (20166 8, 201745
BIC& 4 K, 2017 D 1 ARICDVTIZ, FETRUHSE) |, BEREEBKITEICDWTHESMNMCIT DR
EEBENELE. 2016 EOZEHAM L 56+37 B (12~101 BR) THD, 2017 F£(3 6 A 16 BIREEZE
hTdhd. 2016 FEDFT—HFN5, v FiE7~8 BIREBKZHE T, tANEAR—YIEAIEBEL, BHIC
TEBBTBX CILtAREFZAETLBEITDCENESHERDE. T, BKEEST—IM5, SvFiE
300~400m E£THEEDIRUBKL, =K 680m £THDICENESHERDIE. CORKEBKEEE, SEITHRE
(CBITFDHFIDORHALAEM (53~101m) PHIEM (42~264m) DS v F ELEBRUTEVWS ENBESHNER
ofz. BARICHNT, S FOBKTEIZESNCULIEHIFEHHTTHD, TEREHOBEEZFIAL TS ZEN
HREINE.
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MR RIE(ICEBBEFMzT O VMERTERE IS [MglEEs)] ZREANMEL TLDN TOEFREEDE
NR(ET7ICBASHTIFRN, T TAAT (SIS BRI & IFR MR (CHE VW TEREOERIRHAE
ZTV\. BEREERECEHAES TR T S T MsIEESI OERSHIFISRZHASNCITDILEZBHNEL
1o FIEIIRFERBIIXAICHS T, HigiEEB Rt & IFR IR C &) 2km DIL— MEREL. 2015 F
7RA~BF 6 AFXTOD 1 F/H. A 3 BIDMREZITV. WOBESF ek Uiz, CORBRNSEOFERE.
B - FIEODE. FARRERY. HEERS. SIUEBMIRZEHL, Mg ThHE L. AEPEZEBEL T
DIEDRETHBMEAER (S, EENRAEMIEN 46 BA. FFRMMIR(E 137 BATH Oz, R AIEDH. FIRER
HIIBEBERMUIBDOITNE < (WEDHD t RE, P<0.01) . FEBHIRSFBEMUKT 46%. IRl
T 15%THD. BRENHFSNE JRIIMOIRTE, P<0.01) . EFERERERUHEEEGESRSESE kDTS
MMEL | HIESEE B RIS T (MEFSDIIFI SN TV S C ERES N ER D T2,
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HENERITEIRE COEYIXADOAHRHRETIRA OS> ZEE7 IV D 7 EiE#RD
MHE S BN DRFT

O=IREE - iRHEE - FAEE - SHIE - NIETF FURK - TEHREADW)

HRATHHERY ND—UZEM T DA BMEHCBEY 2 TR FOSSREE (ER) [ HXFOA RLE
> CELBTHOHMCPONEEZRZLTNS., BHTE. RAFHE (MeA) O ERald. FIEIEADIETE
PEAEADKEITE U\ D YO DR THOREOREHCES LTV T EAMSNTNS. L.
HRATEFD EROFEIMIROMREBCOVTIE. +HBIBITNEATLRN KRR T, RABEADRIE
YO (SREBEMYOR, PRBE+ TR MO VABIY R, HIREFHTDOR) IR UEBICHYD
DRI HRMRFRITE & MeA O ERaB3IEHRRDEE) 2 FI (CAIE U LLEHRES Uiz, ERaBBIEMABITRENIC Cre
EFIRY B Esrl-Cre TIRAD MeA (T, Cre fKIFHI(C GCaMP6s ZRIRT D AAV ZBFHES U, T 7+ /\—D
hX hU—&BEANT, TEB7R MO ERAUBIEMIZDEABEL(CE IV DA A =D PEC L DRIE
Uz, TO#ER. MeA-ERABUEMIIDEEE. IFIE OIHRE) YIRERREINIIBELFE (IHR
E+IZANOYVAE) RO ZBRENZHBEETE. AS<BRABTENESHERD R, (RIFIH
#15H05724)
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O=mZE (E#KFt - &) - IASMH (—REEEAMBRSHHS) - BHAMFK (OHX - R)

TN E (FFTBCEDS W TEE 1S 1= —>3>0—FEBREUVTERRTE UL ZRERTTIT
ROITETHN, ZLOEREVIHFETCHRESNTVS. AR CRIHBEE CRRERINZZIFTI/\ ORIV
(Tursiops aduncus) DHZIMEITENCDWTCEFMICRFHITDCEEBNETSD. 2014 F£~2016 FFHTITFH
BE CEREINTEESIRAERETAZBEL, e TBIO/\Y—2DEUE. £z, pop B (BER
[CHIE) &#HY, YT hETD, &iERaHUTVB T EDONTNHDITEIZITD TLBEDELSIIMET
EEERU. ARE(ETEIORCN D > b3 BEIRK) & ARG (ETEIDBRICY D> hENBER) 2Rk Uz,
E(CTHARNPRCDITENICEINL, AXDEMEFENTH /. EAEFLBK FERUEHERNE. XI>
NMEZR (A REXARIR) (FHEEE<BEEHREZNM /e, HLSWETERE, BT IVWITNEARENSHE
<HBNz. AREEIFRNC ENSARERN—ANICITEZEC U TVWDEEERIHMEVNEEX SNZ. £z,
AR ARB LD EERETHIEAN B oz, BBlDAHEBFRIOESHE TN BRR N,
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Reinforcing effect of food: dissecting the effects of sensory and motivational
aspects of food on the acquisition of conditioned place preference in mice
OTomoaki Murakawa 1,2 - Ei-Ichi Izawa 2 - Yutaka Kosaki 2,3 (1 Laboratory of Behavioral
Neuroendocrinology, University of Tsukuba, 2 Department of Psychology, Keio University, 3
Department of Psychology, Waseda University)

Using the conditioned place preference (CPP) paradigm, we investigated whether sensory (taste) and
motivational (blood glucose) aspects of food have different effects on the formation of CPP. Specifically,
we assessed if injection of glucose can produce CPP on its own, or concurrent presence of sweet taste,
provided by saccharin, is necessary for such learning to occur. The result showed that mice failed to
acquire CPP regardless of the presence of tastant cue. Glucose injection produced a phasic increase of
blood glucose level followed by a decrease, within the duration of a conditioning trial. In a separate
experiment, we injected glucose and exposed mice to the CS+ room selectively during each phase of
blood glucose fluctuation. As a result, the mice tended to develop preference and aversion, respectively,
towards the room associated with the increase and decrease of blood glucose level. The results suggest
that changes of blood glucose level alone can support place conditioning.
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OARIIEA 1 - FESR 1 - =MESE 1 - SBAT 2 (1 1A - %, 2 EERITRATRER £970
2 EAZRERPI)

HEIENEORTF RIILES THRI AT R ORIV T LS U ld, HHTEETETEIOKD . PIRT
[FHSMEITENCEMR UTEEERIFI DT ENHIBN TS, NS UL EBEZIF DRTF REENEHEEIH
SEBHEMETLAREFINTED., TNSEFEDTAFS N> - NVTLS D IT7IU—-EFENS.
UN U DR IIKRIZHEENRBBIRINRT F REFEL. TO—DHEIREBYI TREFESNTWVD T h 2 THD.
B2 SBEHSEERTHZ 7 UZHENT. 1/ MO OEEBNEEEORAZEIIE LTS, B4 DLFIOMRTTH
5, 4/ URUVZOSEBARORBRIE. TEREDEIEERICLRTHEIUTEL. £BETT7YDFH5ED
BISFELUTHETDE. BN TEHIT DI PUDATEIDBENCERD I, SIS/ S TFILA
BETFUICBWTRISHDOEBEEEZIF D ENRBEIND. B2 (d1/ 22 TdF)ILzE AANICRIET 4.
EEMRRERWEERIOU - 0%1T0\. 1/ 22 0F)ILoRERZRELE. £ermw/\—1—
REFERALUT. 7YDEERBBIRTEREI 21TV BET7UDTEDEESNMFEFZED TS,
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SAR Y FEEBALA(MMN) FEPRII TIRR SN D RERIDZE(LIC K D THERENDERMEBIIDVEDTH
3. AUEETOE(RERB)DHE DR UIRRSNDRIIDH(C, BRDIFTDECERRIE)MESAE TIEASNDS
EWDSAY FR—ILERENHD. DAY RIR—ILBREICHNT, ERENCIT OEHREN DL DEMIETIER
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FADDORM—IR - ZIRIBEFRIKICHEZE IS field L - NCM [CDWTHHBITEN T CRMMERBERI(LFP)ZEHRIL.
ZARYFICENR DN ZREELC. IFBRMAICHVWTEFIZ 22— 3> #HEBEFRZEES. EEH
AIEBEBEIRZ I DEHCEETHD. TIT. ME. MCEFNDTEHR. HIESDOIBRZAVNAY B
IR—JILEREZITV. TENTNDE(CHT D LFP ZfNTz, TORR. HE ERBEROHREIRRE 200-300ms
TZRAVYFICEMREINZ. BEIAVY FICEIERBIVREELBORRISRCIADEEISNTLD,
BRBDBACEL DI AV Y FIGEDEWNC DWW TERT D, (BAE #HFif HEME 16H01481 (CXDXEZ
RITZ)
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F2FITAY hMeAFBEKUTKRCNY FEUTHMIDIAFTIZHEYT . CORFDIREIR bEFIE
(FAFT ZDET A X0\ FORRKRBERL T TR, BKRECERESEEEIND. X<DMID/N\vFZ
FAv beA (L EOTHFER/\Y FTHOHBENBVDT, AFFINS5ITDERVNDIDANLETHD—7
T, AFT7ZBBOHE (HBNTS>UKY) 2EZXDEXNETB3OAMEEDEEE V. Fiz, /Ny FOfE
HEENEVWEAY MzADHEBENE <2DH, AFT7ZBEICERIRHRNMBV TR ERDOLZEEEED.
KIARTE, AF7 )y FORFE (BHESAX - BREE - DWRE) MRET DAY Mz OMBECHL
THIIRZERBUIBND SAF T ERDREEZTHMEL, AFT7INRERERAFT I/ FOREEZET
ILDSISMNC Uz, #BRE, AYAXBARESVMEGENSIEBREND/\Y FIFRDMI DL, HDIRECH
19 2/\Y FICRRBERMEGEENMFET DT ERENTFR =N, CNSOFRIEERBEOAFTZDNHZH
DEEHRPFI DN TED.
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BEBEARERIBBCBIIDIMR/REITHOZEAZRFEL. AE TOBYRERIZICDNTRET T D,

(753%] BREHEMARS SUOMBEHARLUEBMEICSNT 8-11 BIC. BIC1E. SA4A>. ZA—ILES,
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(CHFBTROLIREE EURS JUEMEE EORBEREFRZANT. [BRELUER] SAA>TESE
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T+ ONFER T BuIEEENRE SNz,



P-238

HOSZANDAIHDFETIKSEOTREE

OZRBREE 1 - Subhasis Dey2 - Sunil Kumar Choudhary?2 - Nachiket Kelkar3 (1 =&KX - £¥&
&, 2 T.M. Bhagalpur University, 3 Ashoka Trust for Research in Ecology and the Environment)
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@ 1m. TLTOYvYORMERIE 24.4 (ms) Tholzc. I\>TS5TS 1 TORATHARELEAN, BEFHNEL. B
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Bz, CDOFENHDEEEENHD.
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PSR FERDHCE D RERESEFRZ DL D, BSHEREEZH S SHFHROKEZE D, BE. HD
BEENBAERICH DT, SAMEKRECEOERICHKRINT D, MEIRT TOEEDITENIE. BFOTECIEU
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Anticipation of auditory regularity in common marmosets (Callithrix jacchus)
OMasumi Wakita (Primate Research Institute, Kyoto University)

Non-human primates have poor ability to process temporal configuration of sounds. Here, I trained two
common marmosets (Callithrix jacchus) to discriminate auditory temporal patterns in two conditions to
study their auditory processing abilities. A (50-ms, 0.5-kHz) and B (200-ms, 2-kHz) tones constituted
ABAB and AABB sequence patterns. These patterns served as either a reference or a target. In one
condition, tones were arranged with an inter-onset interval (I0I) of 500 ms. In the other condition, tones
were arranged with an inter-tone interval (ITI) of 375 ms. During training, they had to detect a change
from the reference sequence to the target sequence patterns. Consequently, one monkey completed the
task more efficiently when the ITI was fixed than the other condition. However, the other monkey could
discriminate tone sequences only when the 101 was fixed. The present findings imply that marmosets can
anticipate incoming tones based on a temporal regularity.
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OWada Hiromi (Graduate School of Letters, Hokkaido University)
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The medial prefrontal cortex-paraventricular thalamus cicuit decreases
maternal behavior during the stressful postpartum.

OE&RIT1 -BEHEM 1 - RESH2 - RA—F1 - FKEE 1 (1 KX - BE, 2 BBEX - &)

Mammals adjust their investment amount of caring pups, depending on the environments. When mother
mice were exposed to an unfamiliar male during the postpartum, the stress experience enhanced
aggression to the males and decreased maternal behavior in mothers. However, the neural mechanisms
for the adjusting are yet to be elucidated. We investigated the neural activity in the regions involved in
stress response and maternal behavior of the stressed mothers during the retrieving test. Compared with
control mothers, the number of c-fos-positive cells was higher in the medial prefrontal cortex (PrL).
Using retrograde tracer, the paraventricular thalamic nucleus (PVT) was a target of PrL. When mPFC-PVT
circuit was artificially activated by pharmacogenetics methods, maternal behavior was decreased
comparable to the stress-mother. Collectively, it is suggested that the mPFC-PVT circuit decreases
maternal behavior during the stressful postpartum.

P-266
Sheep in wolf's clothing: predator mimicry between moth and spider
OMu-Yun Wang (The University of Tokyo, Graduate School of Arts and Sciences)

Predator mimicry occurs when prey resemble their predator to gain protection. Several moth species are
hypothesised to mimic their jumping spider predator in order to gain protection. We conducted predation
tests using multiple mimetic moths and jumping spider species, and found two moth species may be
mimicking spiders. The mimicry was so successful that the spiders not only give up attacking the moths,
but court to the moths. The combination of the mimetic patterns, display postures and jumping
behaviour increase the survival rate of the moths. This special type of mimicry system also gives us
opportunity to find the actual model of the mimicry, which is difficult in traditional systems. It also gives
us more opportunity to explore the recognition ability of the predators, and provides insight into the ways
evolution shapes the mimicry system.
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O-1 9:00-9:15
Reward value of conspecific infants in chimpanzees
ONAwD - &xHe (RK - SREIEHAFAT)

Human studies revealed that “baby schema”, infantile features induce looking behavior and modulates
brain reward system. These are supposed to lead to nursing. However, there are a few studies about
cognition toward infant in non-human primates. We studied the reward value of conspecific infant in
chimpanzees. We adopted a simple discrimination task. There were two types of trials: food reward trial
and sensory reinforcement trial. In the latter the video clip of chimpanzee infant was played back after a
correct choice and adult one after an incorrect choice. The results show that participants learned the
discrimination of food reward pair but not video reward pair. However, most participants, especially
middle-age and elder participants looked infant longer than adult. This may be because infant stimuli
attract attention, but they are not so rewarding compared with adult one in chimpanzees. Another
possibility is that conspecific video itself is rewarding and they do not care the age.

0-2 9:15-9:30
The Body Inversion Effect in Chimpanzees (Pan troglodytes)
OGao Jie - Masaki Tomonaga (Primate Research Institute, Kyoto University)

Animals use bodies to explore and interact with the world. Humans’ body recognition is deteriorated by
inversion. This inversion effect suggests configural body processing. Little is known about this in
non-human primates. We tested seven chimpanzees using upright and inverted stimuli in
matching-to-sample tasks to examine the body inversion effect. Exp. 1 used chimpanzee bodies and
houses. Exp. 2 used intact bodies, bodies with blurred faces, and faces with blurred bodies. Exp. 3 used
intact bodies, bodies without faces, only faces, and body silhouettes. Exp. 4 used intact bodies and
scrambled bodies. They showed the inversion effect to all intact body conditions, indicating configural
body processing. They also showed the inversion effect to faces with blurred bodies in Exp. 2 and to
silhouettes in Exp. 3, suggesting the roles of faces and body contours in the inversion effect. No inversion
effect was found in scrambled bodies, suggesting that they know about typical body structures.

0-3 9:30-9:45

Effect of distractor timing on localizing auditory source in chimpanzees (Pan
troglodytes)

OBELLIESL 1 - BREPFETF 1,2 - okHE 1 (1 RK - ERIEMAFFR, 2 RK - BEBSMATE>5—)

An ability to localize auditory source is frequently used in many animals in various contexts and
considered important for the survival. To better elucidate the ability, we examined how the onset
difference between distractor and target affected the ability in chimpanzees (n=5). After localization
training, we played distractor sound prior to target. We analyzed how stimulus onset asynchrony (SOA
0.5, 1.5 or 2.5 s) and the distractor affected accuracy. We found distractor main effect and
SOA*distractor interaction were significant. Post-hoc analysis revealed chimpanzees had difficulty in
localizing auditory source when distractor sound preceded target sound by 0.5 s. This suggests distractor
played almost simultaneously (0.5 s SOA) caused dispersion in selective attention. Based on previous
studies and given that humans often reciprocate during vocal communication, it might be possible that
humans have superior ability to localize even with distractor sound during the short period.



0-4 9:45-10:00

The acoustic key for individual discrimination in Japanese macaques

OFWLEX (AF X - AREEEERKE, £akE) - /JWHK (AEHKX - £aE) - hhed (R
REEEZ>5—)

The Japanese macaques have a species-specific vocalization called “coo call” to locate group individuals
and maintain within-group contact. Monkeys are able to discriminate individuals based only on their
vocalizations. However, the acoustic keys are still debated regarding how the fundamental frequencies
(FOs) and filter characteristics of vocal tract properties (VTC) contribute to individual discrimination in the
nonhuman primates. The purpose of this study was to investigate the acoustic keys used by Japanese
macaques in individual discrimination. We trained two animals to distinguish the coo calls of two
unfamiliar monkeys with standard Go/NoGo operant conditioning. Test stimuli were synthesized by
combining the FOs and VTC from each monkey. As results, the reaction times to the test stimuli were not
significantly different from those to the training stimuli that shared the same VTC. Our results indicate
that VTC are necessary for individual discrimination by Japanese macaques.

O-5 10:00-10:15

Capuchin monkeys' (Sapajus apella) memory strategies depends on delay
length: forgetting / remembering includes metacognitive processing of their
memory trace

OFAmMZE - SlEHK - BREMNE RXk - X)

Flexibly changing information processing, based on information value and required cognitive resources,
seems adaptive to animals in terms of cognitive parsimony. Non-human animals have been shown to
engage in selective memorization. Therefore, animals should flexibly adjust depth of encoding and
amount of effort to maintain the items to be used later in order to maximize benefit at least cognitive cost.
The present study provided such an opportunity by informing capuchin monkeys how long the
information should be remembered at different points; with-sample or after-sample. We thus
investigated whether capuchins change information-processing depending on their expectation of
upcoming delay lengths (4s vs. 16s). Results indicated that two monkeys adopted different strategies
depending on whether encoding was controllable but that the third never did. We did same test with
shorter delay (1s or 8s), still in progress. The final result will be presented in the conference.

0-6 10:15-10:30

Inequity Aversion in Squirrel Monkeys (Saimiri sciureus)

OBucher Benoit + Maxime Bourgeois + Kazuo Fujita (Department of Psychology , Kyoto
University)

Inequity aversion (IA), a negative response to an unfair division of resources, is supposed to be one
mechanism maintaining cooperation in primates. However, the paradigm used to assess IA as well as the
relationship between the participants tested, can greatly influence animals’ responses. Here, we tested
squirrel monkeys, using an untested tray-pulling paradigm. Monkeys were tested in pair consisting of an
operator and a partner, where the operator was the only individual able to pull a tray to deliver food to
both participants. Different distributions of food between the participants as well as the latter’s social
relationships were studied. We observed that females were less willing to pull the tray to reward their
partner when the latter was an out-group individual. Contrary to previous findings, our results suggest a
sex-, context- and social specific inequity aversion in squirrel monkeys.



O-7 10:30-10:45
Socio-spatial cognition in cats (Felis catus)
OBAIER 1,2 - "EAHDD 1,2 - FL2EHE 1,2 - BENE 1 (1 ®RKAR - X, 2 BARFEiRES)

We asked whether cats responded more strongly when confronted with a physically impossible scenario
using two speakers at a distance. One of two speakers (speaker 1) were located on the other side of the
door to the room, and the other one (speaker 2) was located inside the room. Owner voices were played
back five times, once every 2.5 sec. The sixth voice was either the owner’s or a stranger’s, from either
speaker 1 or 2 depending on each condition. There were four conditions; OO double, OS double, OO
single, OS single. In both double conditions, the voice was presented through speaker 2 whereas it was
speaker 1 in single conditions. We coded whether cats showed alternative gaze (ear) from speaker 2 to
speaker 1. Results showed that the number of subject who showed alternative gaze (ear) was more in
00 double condition than OS double condition, suggesting that cats’ recognition of their owners goes
beyond simple discrimination; they might have a spatial representation of the owner.

0-8 10:45-11:00

Experience of nearer future events may extend possible time horizon in
anticipatory contrast in rats

OBIRFK - BAE (2RK - ABHRIRIR)

Flaherty and Checke (1982) found that rats refrained from drinking a less preferable saccharin solution in
anticipation of a more preferable sucrose solution given later. The purpose of the present study was to
examine whether previous experience with shorter inter-solution interval (ISI) could extend possible ISI
in anticipatory contrast in rats. Rats were given 0.15% saccharin solution first and then 32% sucrose
solution after ISI. Control rats were given only with first saccharin solution. Rats showed reliable
anticipatory contrast effect under ISI of 5 min. but not of 30 min. However, once rats showed reliable
anticipatory contrast under 5 min ISI, such reliable anticipatory contrast was maintained even under
extended 30 min. for a long period ISI in comparison with appropriate control groups. These results
suggest that possible time horizon in anticipatory contrast situation in rats can be extended through
previous experience with nearer future events.

0-9 11:00-11:15
Do fish see face: the first implication for face-viewing in fish
OYEEER - JIISREEA - (oiEES - SERIEM (KIRMART - 1)
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0-10 11:15-11:30

Aberrant responses to the biological motion of CAPS2 knockout mice by
conspecifics

OFEEMISE 1 - HFIEFM 1 - AR 2 - 8HE 3 - ahE—2 - flIHE 1 (1 EuEEEY/\EUF
—> 3> —HEMR, 2ERREKR, 3EREKX)

We analyzed how mice respond to the biological motion (BM) of CAPS2 KO mice, a model of
autism-spectrum disorders (ASD). Previously, we presented BM of wild-type mice and its control movie
to subjects simultaneously, then WT mice spent longer near the latter one, but ASD mice did not. In the
present study, WT did not show the discriminative response to the BM of ASD mice. Results suggested
motion traits caused by the abnormality in model mice modulates orienting responses of normal
individuals.
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Restraint operant test : TaskForcer

Touch panel operant test

Touch panel : Module of operant test
Pellet dispenser : Module of operant test
Pump unit : Module of operant test
Licking unit : Module of operant test

Odor test unit : Module of operant test
Ultrasonic vocalization analysis

Morris water maze

Eight-arm radial maze

Barnes circular maze

Contextual and cued fear conditioning test
Passive avoidance test (Step-through type)
Y-maze

T-maze

Conditioned taste aversion test

Operant test

Active avoidance test (Shuttle box type)

OUR SIDE

Open field test

Elevated plus maze

Social interaction test

Light/dark transition test & Conditioned place preference test
Porsolt forced swim & Tail suspension test

Vogel type conflict test

Startle response & Pre-pulse inhibition test

Planter pain test

24 hour home cage activity and social behavior monitoring
Three-points meter

Activity sensor system

Wheel meter

Drinko-meter

Food deprivation tool

Accelerating rotarod test

Wire hanging test

Grip strength test

Balanced beam test

Sound attenuating room AMC type / AMG type / AMS type
Mouse observation tools

O’HARA & CO.,LTD.

—; ————
Fear Conditioning
test system

)

eleopto'

T Gy St

Trial Builder
Design Task

Trial builder software is used to visually design

uitively.

Operun;?usk Stud

T@Sko |

Forcer 4

External Events <.

Operant task studio integrates seamlessly with external

neuro-recording devices.

Task Executor

Operant task e
the execution of
sequentially or

http://www.ohara-tfime.co.jp

T165-0022 RREPPFXTHH4-28-16 TEL 03-3389-2451

O’HARA & CO.,LID.
INREREEKASH

FAX 03-3389-2453
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