Welcome to Hiroshima!
It is a great pleasure for us to welcome you all to this annual meeting. The 78th annual
Meeting of the Japanese Society for Animal Psychology is now open in an old town in Saijo,
Hiroshima. On behalf of this Organizing Committee, I would like to express our sincere thanks
to Professor Tomonaga, the President of the Society, and all Operation Committee Members
who made this meeting possible.
I hope that all participants will fully enjoy the top-quality animal psychology, world-wide
friendship and delicate taste of the Japanese sake culture in the ancient Japan.
Shogo Sakata, Hiroshima University

᪥ᮏື≀ᚰ⌮Ꮫ➨ 78 ᅇ䛾䛤ᣵᣜ
ື≀ᚰ⌮Ꮫ⯆ࢆࡶࡘⓙᵝ㸪ࡼ࠺ࡇࡑ㓇㒔す᮲㸟ᗈᓥᏛࡀࡇࡢࢆ࠾ୡヰࡍࡿ
ࡢࡣ 78 ᅇࡢఏ⤫࠶ࡿṔྐࡢ୰࡛ึࡵ࡚࡛ࡍࠋሙࡣ 2016 ᖺ࣮࢜ࣉࣥࡋࡓᮾᗈᓥⱁ⾡
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8 ᭶ 29 ᪥㸦Ỉ㸧ࡢ༗ᚋࡣᅜ㝿ࢩ࣏ࣥࢪ࣒࢘ࠕAnimal Cognition: Space, Timing, and
Memory from Neuron to Behaviorࠖࢆ㛤ദ࠸ࡓࡋࡲࡍࠋ⡿ᅜ Duke Ꮫࡽ Meck ඛ⏕
Williams ඛ⏕㸪ࢽ࣮ࣗࢪ࣮ࣛࣥࢻ Otago Ꮫࡽ Colombo ඛ⏕ࡀ᮶᪥ࡉࢀࡲࡍࠋᅜ㝿ࢩ
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ࡔࡁࡲࡍࠋ⏬ࡋ࡚ⱝᡭ◊✲⪅ࡢࡓࡵࡢዡບ㈹ࡶ࠸ࡘࡶࡢࡼ࠺ィ⏬ࡋ࡚࠸ࡓࡔࡁࡲࡋ
ࡓࠋࡲࡓᑐ㠃࡛ࢹࢫ࢝ࢵࢩࣙࣥࢆࡋ࡚࠸ࡓࡔࡃ࣏ࢫࢱ࣮ࢭࢵࢩࣙࣥࡶ࠶ࡾࡲࡍࠋࡌࡗࡃࡾ
◊✲ෆᐜࡀ῝ࡲࡿࡇࢆᮇᚅ࠸ࡓࡋࡲࡍࠋኪࡣ⨾ࡋ࠸す᮲ࡢ᪥ᮏ㓇ࢆࡈሓ⬟ୗࡉ࠸ࠋ
ဨࡢⓙᵝࡢࡈ᮶ᗈࢆᚰࡼࡾ࠾ᚅࡕࡋ࡚࠾ࡾࡲࡍࠋ
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9:00

(Small Hall)

Poster Presentation

B

(Large Meeting 14:00

Room 303)
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16:00

17:00
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18:00

19:00
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(Café‐Restaurant
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21:00

20:00

21:00
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Dates
th

Tuesday, August 28 to Thursday, August 30th, 2018

The Venue for the Meeting
All sessions will be held at Higashi Hiroshima Arts & Culture Hall “Kurara”

Access to the Venue
A record torrential rain hit many parts of West and East Japan, causing one landsliderelated disaster and flooding of a river after another in many prefectures including
Hiroshima, Okayama, and Ehime. The City of Higashi-Hiroshima has been cut off from
access by local railway services (JR Sanyo Line). Available access way to the venue is
as follows:
1. Access from Hiroshima Airport
࣭Hiroshima Airport ĺbus (about 25min.) ĺSaijo Sta. ĺWalking (about 4min.)ĺ
venue
2. Access from Higashi-Hiroshima Station (Shinkansen)
࣭Higashi-Hiroshima Sta. ĺbus (about 20min.) ĺSaijo Sta. ĺWalking (about 4min.)
ĺvenue
࣭Higashi-Hiroshima Sta. ĺtaxi (about 15min.) ĺvenue
࣭Higashi-Hiroshima Sta. ĺbus (about 15min.) ĺHiroshima University ĺBus (about
12min) ĺ ୰ኸබᅬ๓ (Chuo Koen Mae, “in front of Central Park´  ĺ Walking
(about 1min.) ĺvenue
ͤCause Additional Bus Services Arranged between Higashi-Hiroshima Station and
Hiroshima University, there are more choice of timetable if you change “Saijo Sta. –
Hiroshima University Line (down by the Boulevard)” bus at Hiroshima University.
3. Access from Hiroshima Station
࣭Hiroshima Sta. ĺ Shinkansen Hikari (Light)࣭Kodama (Echo) (about 10min.) ĺ
Higashi-Hiroshima Sta. ĺSame as (2) above
࣭Hiroshima Bus Center ĺGreen Phoenix Express (about 60min.) ĺOtsubo-dori (
ᆤ㏻) ĺWalking (about 8min.) ĺvenue
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4. Access by private car or rental car
࣭Hiroshima – Saijo㸸Sanyo Express Way and National Route 2 were repaired
࣭Okayama – Saijo㸸Sanyo Express Way and National Route 2 were repaired
ͤBecause of the traffic jam, National Route 31 from Kure is not recommended.
ͤJR Sanyo Line need to be repaired from either side of Saijo.
ͤYou can check the homepage of RCC to get the news of traffic information.
http://news.rcc.jp/saigai/saigai.htm

The Accommodation
Visit your favorite hotel booking websites to find the rooms with the lowest fare, including
Rakuten Travel, JTB and Travel Jalan. For your easy access to the venue for the meeting,
the hotels near the JR Saijo Station are convenient.

Reception
Reception Desk is in front of Small Hall. Participants without an advanced booking kindly
pay the following registration fees on-site. Always wear a name card at the Conference
Hall.
Date

Hours

Location

August 28

12:30-17:00

August 29

9:00-19:00

August 30

9:00:13:30

in front of Small Hall, 1F
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Banquet
The banquet is held on Aug. 29, the day 2 of Congress from 19:00-21:00 at CaféRestaurant “Soraoto”. We accept on-site registration at the Reception Desk with the
following fees.
The Fees for the Participation and Banquet
Registration (Early/ On-

Banquet (Early/ On-

Site)

Site)

General member

¥5,000/ ¥6,000

¥5,000/ ¥6,000

Graduate student

¥3,000/ ¥4,000

¥3,000/ ¥4,000

ʊʊʊ

¥1,000/ ¥2,000

ʊʊʊ)UHH

ʊʊʊ

ʊʊʊ

ʊʊʊ

Undergraduate
Student
(as First Author)
Undergraduate
Student
Non-member

Cloakroom
The cloakroom is available for the storage of your luggage. Please be advised that
valuables and perishable goods cannot be accepted.
Date

Hours

August 28

9:00-20:00

August 29

9:00-19:00

August 30

9:00:16:30

Location
Room 205, 2F

Head Office
Head Office of the meeting is situated at Room 204 on the 2F.

Lounge
Take a break and have a chat at Room 202 and 203 on the 2F.
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Smoking
Non-Smoking rule is applicable to everywhere at Higashi Hiroshima Arts & Culture Hall
“Kurara”. Thank you for your cooperation.

The Guidance for Oral presenters and Chair
Date & Time: 9:30 to 12:00 on the day 2 (Aug. 29), 15:00 to 16:30 on the day 2 (Aug.
29), and 9:30 to 12:00 on the day 3 (Aug. 30).
Place: Oral Presentations run at Small Hall.
Language: English (presentation and discussion) in general.
Oral Presentation: The presentation time is 15 minutes (including a discussion of 3
minutes). The bell tells you when 10, 12 and 15 minutes have passed with one, two, and
three rings, respectively.
PC: A PC (Windows 7) connected to a projector is prepared. Microsoft PowerPoint 2013
is installed in the PC. Run your presentation files on the PC before the session starts
(earlier than 20 minutes). You can also use your own PC. However, be careful about time
management of preparing for your PC. Confirm your PC properly work on prior to the
session. For Macintosh PC users, prepare VGA display adapter (D-Sub 15 pin) to
connect your Mac.
Handout: If you have handouts, prepare about 200 handouts and take them to staff
members at Main Auditorium prior to the session.
Chair: A chairperson is requested to run the session on time. If a presentation is
cancelled, please use the time slot for discussion on the previous talks or as a free time
for rest. If the speaker is absent, the presentation is basically regarded as “cancelled”. If
one of the co-workers wants to present the work instead, you may do so under the
approval of the organizing committee. If you have any change or question, contact us by
an e-mail or on site.
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The Guidance for Poster Presenters
Preparing Your Poster Presentation
All posters should be prepared in English. Each author will be provided with one board
1160 mm wide x 1760 mm height.

Each board will be numbered on the upper left corner.

Be sure you place your presentation on the board number for your poster that appears
in the final program. We will provide pushpins to mount your poster.
Poster Authors are to be present during their designated Poster Author Session to
answer questions from meeting attendees.

Posters not displayed during the

designated poster sessions will be withdrawn from the program.

Poster Sessions will

be on Wednesday, August 29, and Thursday, August 30.
Poster Schedule:
Poster Set-up is from 9:00 to 9:30 a.m.
Poster Author Session (authors present):
13:00-14:00 (Odd numbered posters)
14:00-15:00 (Even numbered posters)
Poster Take-down is from 15:00 to 15:15 p.m.

General Meeting (ᖺḟ⥲)
At 15:00 of August 30, the general meeting is held at Small Hall on the 2F. Hope the
members attend the general meeting. Announced here the winner of the award for young
psychologists.

Annual JSAP Committees (ྛ✀ጤဨ)
The JSAP 2018 is going to have the award committee (ዡບ㈹㑅⪃ጤဨ) at 12:00 on
Aug. 29, the editorial meeting (⦅㞟ጤဨ) at 13:00 on Aug. 29, the standing committee
(ᖖ௵⌮) at 17:00 on Aug. 29, and the board of directors (⌮) at 12:00 on Aug.
30. Meeting Room 208 and 209 on the 2F are used for all meetings.
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Child care
A child room will be available during the meeting at room 104.

Please feel free to use

it for breastfeeding, changing diapers, resting, etc. Use is responsibility of parents.
Please contact the Secretariat office of Organizing Committee about the temporary use
of external nursing care facilities. We will make arrangements individually.

There is a

limit on the number to be accepted.

Contact
Inquiry about registration and presentation
Shogo Sakata
Organizing Committee of the 78th Annual Meeting of the Japanese Society for Animal
Psychology
Graduate School of Integrated Arts and Sciences
Hiroshima University
1-7-1, Kagamiyama, Higashi-Hiroshima City, Hiroshima, Japan 739-8521
Phone: 082-424-6581
E-mail: jsap2018@hiroshima-u.ac.jp
URL: http://jsap2018.hiroshima-u.ac.jp/
ࠛ739-8521 ᮾᗈᓥᕷ㙾ᒣ 1 ┠ 7 ␒ 1 ྕ ᗈᓥᏛ Ꮫ㝔⥲ྜ⛉Ꮫ◊✲⛉
ᆏ⏣ ┬࿃ ᪥ᮏື≀ᚰ⌮Ꮫ➨ 78 ᅇ‽ഛጤဨ㛗
Inquiry about application for membership and notice of address change
Secretariat Office of the Japanese Society for Animal Psychology C/O K & U Co., Ltd.,
Bixel Bunkyo Bldg., 207, 2-13-4 Suido, Bunkyo-ku, Tokyo, Japan 112-0005
Phone: 03-5970-1630
Fax: 03-5656-5365
E-mail: dousin-gakkai@umin.ac.jp
URL: http://plaza.umin.ac.jp/dousin/
ࠛ112-0005 ᮾி㒔ᩥி༊Ỉ㐨 2-13-4 ࣅࢡࢭࣝᩥி 207 ྕ (ᰴ) ࢣ࣮ࣥࢻ࣮ࣘෆ
᪥ᮏື≀ᚰ⌮Ꮫົᒁ
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බ㛤䝅䞁䝫䝆䜴䝮

䛂⿵ຓ≟䛾ᬑཬ䛻䛴䛔䛶⪃䛘䜛䠉ᕷẸ䛸ඹ䛻⪃䛘䜛䠉䛃
ᮏබ㛤ࢩ࣏ࣥࢪ࣒࢘ࡣࠊJSPS ⛉◊㈝ 18HP0007 ࡢຓᡂࢆཷࡅ࡚࠸ࡲࡍࠋ
Ⓩ㘓せ㸪ཧຍ↓ᩱ

8 ᭶ 28 ᪥䠄ⅆ䠅 13:00-15:30 䠄㛤ሙ䛿 12:00 㛤₇䛿 13:00䠅
ᮾᗈᓥⱁ⾡ᩥ䝩䞊䝹 䛟䜙䜙 ᑠ䝩䞊䝹
䠄ᗈᓥ┴ᮾᗈᓥᕷ獾᮲ᰤ⏫ 7 ␒ 19 ྕ䠅 TEL: 082-426-5900

⏬䠖

ᆏ⏣┬࿃
䠄ᗈᓥᏛᏛ㝔⥲ྜ⛉Ꮫ◊✲⛉䠅

ྖ䠖

⳥Ỉྐ
䠄㯞ᕸᏛື≀ᛂ⏝⛉Ꮫ⛉䠅

ヰ㢟ᥦ౪䠖

㧗ᰗᏊ 䠄♫⚟♴ἲே ᪥ᮏຓ≟༠䠅

ከ⏣ᝅ
䠄බ┈㈈ᅋἲே
᪥ᮏ┣ᑟ≟༠䠅

ఀ⸨⿱ᡂ 䠄ㄆᐃ NPO ἲே ᪥ᮏ䝺䝇䜻䝳䞊༠䠅

㔝Ⴙ
䠄ᖇி⛉ᏛᏛ
⏕⎔ቃᏛ㒊䜰䝙䝬䝹䝃䜲䜶䞁䝇Ꮫ⛉䠅
ᣦᐃウㄽ䠖

୰ᓥᐃᙪ 䠄㛵すᏛ㝔ᏛᩥᏛ㒊⥲ྜᚰ⌮Ꮫ⛉䠅
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㞀䛜䛔⪅䛾⮬❧䛸♫ཧຍ䜢ᨭ䛘䜛ຓ≟䞉⿵ຓ≟ ࠥ㌟య㞀ᐖ⪅⿵ຓ≟ἲ䛸䛿ࠥ
㧗ᰗᏊ䠄♫⚟♴ἲே ᪥ᮏຓ≟༠䠅
㌟య㞀ᐖ⪅⿵ຓ≟ἲ䛿䚸ຓ≟䝅䞁䝅䜰䛾⏝⪅䚸ᮌᮧẶ䛾άື䜢ዎᶵ䛻᪥ᮏ┣ᑟ≟
⏝⪅䛾䚸⫈ᑟ≟⨾㡢䛾⏝⪅䛸䛧䛶Ꮩ㌷ዧ㜚䛧䛶䛔䛯ᯇᮏẶ䛾♫䛻䛚䛡䜛⌮ゎಁ㐍
䛾䛯䜑䛻ዑ㉮䛧䛯ດຊ䛜ᐇ䛳䛯䜒䛾䛷䛒䜛䚹ཌ⏕⛉Ꮫ◊✲䛸䛧䛶䛾≟䞉ே䞉♫䛾ศ⛉䛻䜘
䜛ᅜෆእ䛾ᐇែㄪᰝ➼䛛䜙ᚋ䛾ᒎᮃ䜢᳨ウ䛧⿵ຓ≟ἲ䛜❧䛥䜜䛯䚹⿵ຓ≟ྛ䚻䛾ᙺ
䜢ே㛫䛻ᩍ䛘䛶䛟䜜䛯䛾䛿≟䛷䛒䜛䚹䛭䛾Ṕྐ䛸⤒⦋䛻ᛅᐇ䛺⫱ᡂᬑཬάື䜢⥆䛡䛶⾜䛝䛯
䛔䚹

┣ᑟ≟䛾カ⦎
ከ⏣ ᝅ䠄බ┈㈈ᅋἲே ᪥ᮏ┣ᑟ≟༠䠅
┠䛾ぢ䛘䛺䛔ே䚸ぢ䛘䛻䛟䛔ே䛾Ṍ⾜䛾ᡭຓ䛡䜢䛩䜛䛾䛜┣ᑟ≟䛷䛩䚹⌧ᅾ᪥ᮏ䛷䛿⣙
950 㢌䛾┣ᑟ≟䛜ά㌍䛧䛶䛔䜎䛩䛜䚸ᬑẁ┠䛻䛩䜛䛣䛸䛿䛺䛛䛺䛛䛒䜚䜎䛫䜣䚹⚾䛯䛱䛿ே䜒
≟䜒≛≅䛻䛺䜙䛺䛔⫱ᡂ䜢┠ᣦ䛧䚸᪥䚻┣ᑟ≟䜢カ⦎䛧䛶䛔䜎䛩䚹ᬑẁ┠䛻䛩䜛䛣䛸䛾ᑡ䛺䛔
┣ᑟ≟䛾カ⦎䜢ᐇ㝿䛻ぢ䛶䛔䛯䛰䛝䚸䛹䛾䜘䛖䛻⫱ᡂ䛥䜜䚸䛹䛾䜘䛖䛺ᙺ䜢ᯝ䛯䛧䛶䛔䜛䛾䛛
䜢䛤⤂䛧䛯䛔䛸ᛮ䛔䜎䛩䚹

≟䛸䛸䜒䛻♫㈉⊩άື䛻䜘䜚ே䛸ື≀䛾䜢䛴䛺䛠
ఀ⸨⿱ᡂ䠄ㄆᐃ NPO ἲே ᪥ᮏ䝺䝇䜻䝳䞊༠䠅
⿕⅏ᆅ䛷 1 ␒ษ䛺ேᩆຓ䜢᭱ඃඛ䛧ከ䛟䛾ᩆຓ≟䜢⫱ᡂὴ㐵䛧䛶䛝䜎䛧䛯䚹䛭䛧䛶⿕
⅏ᆅ䛷䛿ᐙ䜔ᐙ᪘䜢ኻ䛳䛯⿕⅏⪅䛻ᑐ䛧ᚰ䛾䜿䜰䛸䛧䛶䝉䝷䝢䞊≟䜢㑊㞴ᡤ䜔௬タఫᏯ䛻
ὴ㐵䛧䛶䜎䛔䜚䜎䛧䛯䚹䛣䛾 2 䛴䛾άື䛿䜎䛥䛻≟䛾≉ᚩ䜢ά䛛䛧䛶᭱䛾㈉⊩䛜䛺䛥䜜䛶䛚
䜚䜎䛩䚹䜎䛯䛣䛾䜢䛴䛺䛠άື䛿ே㛫䜔ື≀䛾䛴䛺䛜䜚䛻䜘䛳䛶ᚓ䜜䜛䜒䛾䛷䛩䚹䛭䛧䛶≟
䜔ື≀䛾䜢䜒ษ䛻ẅฎศ 0 䜢┠ᣦ䛧䛶ឡㆤάື䜢⥆䛡䛶䛔䜎䛩䚹

㯞⸆᥈▱≟䛾⛉Ꮫ
㔝Ⴙ䠄ᖇி⛉ᏛᏛ⏕⎔ቃᏛ㒊䠅
㯞䜢䛿䛨䜑䛸䛧䛯㯞⸆㢮䛾䛻䛚䛔䜢᥈䛧ฟ䛩䜘䛖䛻カ⦎䛥䜜䛯䜲䝚䛾䛣䛸䜢䚸㯞⸆᥈▱≟䛸
䜘䜃䜎䛩䚹㯞⸆᥈▱≟䛿䚸ṇ⸆≀䜢ྲྀ䜚⥾䜎䜛䛸䛔䛖㔜せ䛺ᙺ䜢ᯝ䛯䛧䛶䛔䜎䛩䚹䜒䛱䜝䜣䚸
᪥ᮏ䛷䜒ᅜྛᆅ䛾✵ 䜔

䛷㯞⸆᥈▱≟䛜ά㌍䛧䛶䛔䜎䛩䚹䛣䜜䜎䛷䛻⚾䛯䛱䛿䚸㯞⸆᥈

▱≟䛾⫱ᡂ㐣⛬䜢⾜ື䛸㑇ఏᏊ䛾୧㠃䛛䜙◊✲䛧䛶䛝䜎䛧䛯䚹ᅇ䛾Ⓨ⾲䛷䛿䚸⚾䛯䛱䛾◊
✲ᡂᯝ䛾୍➃䜢䛤⤂䛧䛺䛜䜙䚸సᴗ≟䜔⿵ຓ≟䜢⛉Ꮫⓗ䛻⌮ゎ䛩䜛䛣䛸䛾㔜せᛶ䛻䛴䛔䛶
䛚ヰ䛧䛧䛯䛔䛸ᛮ䛔䜎䛩䚹
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⮬⏤㞟
8 ᭶ 28 ᪥㸦ⅆ㸧 1 ᪥┠
ሙ㸸ᑠ࣮࣍ࣝ

16:30-19:00

Tuesday Aug. 28th, 16:30-19:00, Small Hall

ື≀䛻䜘䜛㡢㡪ಙྕ䛾⏝䛸䛭䛾㐍
Application of acoustic signals in animals and the evolution
⏬⪅䠖㛵⩏ṇ 䠄ឡ▱ᏛᩥᏛ㒊ᚰ⌮Ꮫ⛉䠅
ᩥ⛉┬⛉◊㈝䞉᪂Ꮫ⾡㡿ᇦ䛂ඹⓗ䝁䝭䝳䝙䜿䞊䝅䝵䞁䛾䛯䜑䛾ゝㄒ㐍Ꮫ䛃䠄ᮾி
Ꮫ䞉ᒸ䝜㇂୍ኵ㡿ᇦ௦⾲䠅䛻䜘䜛⏬
⏬㊃᪨
㏻ୡ௦䞉㏻ᩥⓗ䛻䛂㡢ኌゝㄒ䛃䛂㡢ᴦ䛃䜢⏝䛔䜛䛸䛔䛖䛣䛾≉␗ᛶ䛿䚸䜟䜜䜟䜜䛾
䝁䝭䝳䝙䜿䞊䝅䝵䞁䛻䛚䛡䜛㡢㡪ಙྕ䛾㔜せᛶ䜢♧䛩䜒䛾䛷䛒䜛䚹䛭䜜䜙㡢㡪ಙྕ
⏝䛾㐍䞉㉳※䜢᫂䜙䛛䛻䛩䜛䛣䛸䛿䚸䛂䝠䝖䛃䛾⌮ゎ䛻ྍḞ䛷䛒䜛୍᪉䚸▼➼䛾
グ㘓䛜ṧ䜙䛺䛔⾜ື䛾㉳※䛻⌧௦⛉Ꮫ䛾᪉ἲ䛻䜘䛳䛶㏕䜛䛣䛸䛜ᅔ㞴䛷䛒䛳䛯䛣䛸
䜒䜎䛯┿ᐇ䛷䛒䜛䚹
䛧䛛䛧䛺䛜䜙䚸㏆ᖺ䚸䝠䝖௨እ䛾ື≀䜢⏝䛔䛯ẚ㍑◊✲䛛䜙䚸䝠䝖䛾㡢ኌゝㄒ䞉㡢ᴦ
䛾㉳※䛾⌮ゎ䛻䛴䛺䛜䜛ᡭ䛜䛛䜚䛜ᚓ䜙䜜䜛䜘䛖䛻䛺䛳䛶䛝䛯䚹ᮏ⏬䛻䛚䛔䛶䛿䚸
Ẽ㗦䛾◊✲⪅ 3 ྡ䛻䚸↓⬨᳝ື≀䛷䛒䜛䝅䝵䜴䝆䝵䜴䝞䜶䚸Ⓨኌᶍೌ䜢⾜䛖㫽㢮䚸䝠䝖
䛻᭱䜒㏆⦕䛺⏕≀䛷䛒䜛䝏䞁䝟䞁䝆䞊䛻䜘䜛㡢㡪ಙྕ䛾⏝䛻䛴䛔䛶᭱᪂䛾▱ぢ䜢
ᥦ౪䛔䛯䛰䛟䚹䛭䛧䛶䚸⤂䛥䜜䜛ከᵝ䛺◊✲ᡭἲ䚸䛚䜘䜃⣔⤫Ⓨ⏕ⓗ䛻䛝䛟␗䛺䜛
䛭䜜䜙ື≀✀㛫䛾⾜ື䛻ぢ䜙䜜䜛㢮ఝⅬ䞉┦㐪Ⅼ➼䛛䜙䚸ᚋ䛺䛥䜜䜛䜉䛝◊✲䛾
᪉ྥᛶ䜢ウㄽ䛩䜛䚹
ヰ㢟ᥦ౪⪅
▼ᕝ⏤ᕼ 䠄ྡྂᒇᏛᏛ㝔⌮Ꮫ◊✲⛉䠅
᳃༓⣫ 䠄ᮾிᏛᏛ㝔⥲ྜᩥ◊✲⛉䞉᪥ᮏᏛ⾡⯆䠅
᭹㒊⿱Ꮚ 䠄ி㒔Ꮫ㟋㛗㢮◊✲ᡤ䠅
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International Symposium
Animal Cognition: Space, Timing, and Memory from Neuron to Behavior
Organize: Shogo Sakata (Hiroshima University) & Kosuke Sawa (Senshu University)
Date: Aug 29th 2018 16:45 – 18:45
Place: KURARA Small Hall

16:50-17:25
Christina L. Williams (Duke University, USA)
Neuroplasticity, Exercise and Memory
17:25-18:00
Mike Colombo (University of Otago, New Zealand)
Neural basis of memory in the avian forebrain
18:00-18:35
Warren H. Meck (Duke University, USA)
Interval Timing Mechanisms in Support of Learning and Memory
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Wednesday, August 29th, 16:50-17:25

KURARA Small Hall

Neuroplasticity, Exercise and Memory

Christina L. Williams
Professor
Department of Psychology & Neuroscience
Duke University, USA

Abstract:
The link between exercise and memory is well established; however, exercise
exerts myriad effects on body and brain, and the contribution of aerobic capacity,
the body’s ability to consume oxygen, is largely unknown. To isolate the role of
aerobic capacity in hippocampal neuroplasticity and memory ability, we have
used selectively-bred rat models of inherent and acquired aerobic capacity.
Remarkably, we have found that high aerobic capacity is both necessary and
sufficient to maintain high levels of hippocampal neurogenesis and superior
pattern separation ability – the ability to keep new memories distinct and resistant
to confusion. We have also determined that aerobic exercise that increases
hippocampal plasticity is neuroprotective and memory-enhancing following
neural assaults by brain irradiation and chemotherapy and also in a mouse model
of Alzheimer’s disease.
B.
C.
A.

Fig. 1. A. Inherent aerobic capacity of selectively bred Low Capacity Runner (LCR) rats and
High Capacity Runner (HRC) rats. B. Time spent by LCR and HCR rats with familiar and
novel objects. C. Number of BrdU+/NeuN+ and BrdU+/GFAP+ cells in the dentate gyrus
(DG) in LCR and HCR mice. * p < 0.05. Note: None of these mice were exercised.
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Wednesday, August 29th, 17:25-18:00

KURARA Small Hall

Neural basis of memory in the avian forebrain

Mike Colombo
Professor
Department of Psychology
University of Otago, New Zealand

Abstract:
So much of what we know about learning and memory comes from studies with
pigeons, yet our understanding of the neural basis of learning and memory in the
avian brain is still in it's infancy. The unwillingness to use pigeons in neural studies
of learning and memory probably stems from two factors, one that the avian brain
is seen as radically different from the mammalian brain and as such can
contribute little to its understanding, and the other that the behavior of pigeons is
not seen as sophisticated as that of mammals, and certainly primates. Studies
over the past few decades detailing the
remarkable cognitive abilities of pigeons,
as well as a newly revised nomenclature
for the avian brain, should spark a renewed
interest in using pigeons as models to
understand the neural basis of learning
and memory. Here we review studies on
the pigeon’s hippocampus and ‘prefrontal
cortex’ and show that they provide
information not only on the workings of the
avian brain, but also shed light on the
operation of the mammalian brain.
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Wednesday, August 29th, 18:00-18:35

KURARA Small Hall

Interval Timing Mechanisms in Support of Learning and Memory

Warren H. Meck
Professor
Department of Psychology & Neuroscience
Duke University, USA

Abstract:
The ability to predict when something will occur is an important aspect of learning
and memory in humans and other animals. Because of the "scalar property" of
interval timing (variance grows proportional to the mean of the intervals being
timed) ratios of different intervals determine the ability to discriminate among
different durations and also predict the rate of learning. Moreover, oscillatory
patters of neural activity in cortico-striatal circuits can code for the timing of a
series of target durations as well as the encoding of those durations into memory
using different frequency ranges. Such mutilplexing appears to be a common
property of learning and memory for a wide range of stimulus dimensions (e.g.,
item, order, location, and duration). How the scalar property of interval timing can
account for multiplexing is an interesting question because it involves a “super
scalar” hierarchy in which ratios of durations are embedded within other duration
ratio sequences in order to produce complex temporal patterns of behavior.
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Oral Presentation A
Wednesday Aug. 29th, 9:30-12:00, Small Hall
Chair: Hiroshi Matsui & Reiki Kishimoto
ཱྀ㢌Ⓨ⾲ A䠖8 ᭶ 29 ᪥䠄Ỉ䠅➨ 2 ᪥┠ 9:30 -12:00
ሙ䠖ᑠ䝩䞊䝹
ᗙ㛗䠖ᯇ䞉ᓊᮏບᏘ

[OA-01]

9:30 - 9:45

Chimpanzees, but not bonobos, preferentially view infants of own species over adults
ࠐYuri Kawaguchi1, Fumihiro Kano2࣭Masaki Tomonaga1㸦1Kyoto University, Primate Research
Institute㸪2Kyoto University, Kumamoto Sanctuary㸧
[OA-02]

9:45 -10:00

Chimpanzees’ attentional and physiological reaction toward others’ injury and pain
ࠐYutaro Sato1, Fumihiro Kano2࣭Satoshi Hirata1㸦1Wildlife Research Center, Kyoto University,
2Institute

[OA-03]

for Advanced Study, Kyoto University㸧

10:00 -10:15

Experimental identification of social learning mechanisms in a free-ranging group of
Japanese macaques
ࠐYu Kaigaishi, Masayuki Nakamichi, Kazunori Yamada (Graduate School of Human Sciences,
Osaka University)
[OA-04]

10:15 -10:30

Ordering strategies of three-choice task by free-ranging Japanese monkeys (Macaca
fuscata)
ࠐ Shenwen Xu1, Kazunori Yamada2, Masayuki Nakamichi2, Masaki Tomonaga1 (1Primate
Research Institute, Kyoto University, 2Graduate School of Human Sciences, Osaka University)
[OA-05]

10:30 -10:45

Capuchin monkeys (Sapajus/Cebus apella) seek information for their future memory state:
prospective strategy against their own forgetting
ࠐReiki Kishimoto, Iwasaki Sumie, Fujita Kazuo (Graduate School of Letters, Kyoto University)
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[OA-06]

10:45 -11:00

Cats’ recognition of other cats’ names
ࠐSaho Takagi1, Atsuko Saito2, Minori Arahori1, Hitomi Chijiiwa1, Hika Kuroshima1, Kazuo
Fujita1 (1Kyoto University, 2Sophia University)
[OA-07]

11:00 -11:15

The fish in the mirror: mirror image is not normal conspecific
ࠐ Takashi Hotta1, Shiho Komiyama2 ࣭ Masanori Kohda1 㸦 1Osaka City University 㸪 2Kyoto
University㸧
[OA-08]

11:15 -11:30

Face Inversion Effect in Fish: Fish Process Faces Holistically
ࠐKento Kawasaka1, Takashi Hotta2, Masanori Kohda1 㸦1Graduate School of Science, Osaka
City University, 2Faculty of Letters, Kyoto University㸧
[OA-09]

11:30 -11:45

Pigeons do not see 2D visual motion from barber-pole and plaid stimuli.
ࠐYuya Hataji, Hika Kuroshima, Kazuo Fujita (Kyoto University)
[OA-10]

11:45 -12:00

Neural basis for sensorimotor learning of pecking movement with an experimentally
extended bill in pigeons.
ࠐHiroshi Matsui1, Ei-Ichi Izawa2㸦1Graduate School of Human Relations, Keio University㸪2Faculty
of Letters, Keio University㸧
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Oral Presentation B
Wednesday Aug. 29th, 15:00-16:30, Small Hall

Chair: Taichi Kusayama & Taisuke Kamada
ཱྀ㢌Ⓨ⾲ B㸸8 ᭶ 29 ᪥㸦Ỉ㸧➨ 2 ᪥┠ 15:00 -16:30
ሙ㸸ᑠ࣮࣍ࣝ
ᗙ㛗㸸ⲡᒣኴ୍࣭㙊⏣Ὀ㍜
[OB-01]

15:00 -15:15

Inhibition of corticosterone synthesis with metyrapone reduces pro-social behavior in rats
ࠐ Madoka Nakamura1, Yuri Sugano2, Kazutaka Mogi1, Peggy Mason2, Takefumi Kikusui1
(1Department of Veterinary Science, Azabu University, 2Department of Neurobiology, University
of Chicago)
[OB-02]

15:15 -15:30

The GABAA receptors in the dorsal striatum control interval timing
ࠐTaisuke Kamada1, Toshimichi Hata2 (1Graduate School of Psychology, Doshisha University,
2

Faculty of Psychology, Doshisha University)

[OB-03]

15:30 - 15:45

Tracking of Body Parts of the Dog using DeepLabCut
ࠐSatoshi Murashige1, Takatomi Kubo1, Rina Ouchi1, Eri Nakahara1, Takefumi Kikusui2, Kazushi
Ikeda1㸦1Nara Institute of Science and Technology㸪2Azabu University㸧
[OB-04]

15:45 -16:00

Does the developmental environment of rats affect on their parenting behavior?
ࠐKaede Ouchi1, Katsuyoshi Kawasaki1,2࣭Takamasa Koyama1㸦1Japan Women's University㸪
2

Hoshi University㸧

[OB-05]

16:00 -16:15

What acoustical features are important to cognize emotional calls in rats?
ࠐYumi Saito, Kazuo Okanoya㸦Graduate School of Arts and Sciences, The University of Tokyo㸧
[OB-06]

16:15 -16:30

Do rats feel empathy for other rats?
ࠐTaichi Kusayama, Yang Yu, Mayuna Ichikawa, Kotone Oka, Risa Norizuki, Marika Hayashi
(Department of Psychology, Teikyo University)
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Oral Presentation C
Thursday Aug. 30th, 9:30-12:00, Small Hall
Chair: Yumiko Yamazaki & Yoshimasa Seki
ཱྀ㢌Ⓨ⾲ C䠖8 ᭶ 30 ᪥䠄ᮌ䠅➨ 3 ᪥┠ 9:30 -12:00
ሙ䠖ᑠ䝩䞊䝹
ᗙ㛗䠖ᒣᓮ⏤⨾Ꮚ䞉㛵⩏ṇ
[OC-01]

9:30 - 9:45

Imitation learning of bottlenose dolphin calves
ࠐChisato Yamamoto1, Risa Nikaido2 ࣭Nobuyuki Kashiwagi2 ࣭Masaki Tomonaga1 (1Primate
Research Institute, Kyoto University㸪2Kagoshima City Aquarium)
[OC-02]

9:45 -10:00

Degus (Octodon degus) prefer Chilean folk music
ࠐShigeru Watanabe1, Katharina Braun2, Maria Mensch2, Henning Scheich3 (1Keio University㸪2Otto
Von Guericke University㸪3Leibniz Institute for Neurobiology)

[OC-03]

10:00 -10:15

Sensitivity to, or talent for, music of the cockatiel
ࠐYoshimasa Seki (Aichi University)
[OC-04]

10:15 -10:30

True food aversion conditioning but not enhanced neophobia in Japanese fire-bellied newts
ࠐTohru Taniuchi (Kanazawa University)
[OC-05]

10:30 -10:45

Predisposed preference to Johansson’s biological motion (BM) is functionally linked with
thyroid hormone conversion in telencephalon of domestic chicks
ࠐToshiya Matsushima1, Yuri Takemura1, Shinji Yamaguchi2, Naoya Aoki2, Koichi J. Homma2,
Momoko Miura1 (1Department of Biology, Faculty of Science, Hokkaido University, 2Faculty of
Pharmaceutical Sciences, Teikyo University)
[OC-06]

10:45 -11:00

The understanding of body structures in chimpanzees
ࠐJie Gao, Masaki Tomonaga (Primate Research Institute, Kyoto University)

19

[OC-07]

11:00 -11:15

Complex visual concept in the horse
ࠐ Masaki Tomonaga1, Sarah E. Koopman2, Sarah Kainz3, Thibalut Genissel4, Carlos Pereira5,
Tetsuro Matsuzawa6 (1Primate Research Institute, Kyoto University, 2University of Rochester,
3University

of Vienna, 4Ecole Normale Supérieure de Lyon, 5U. Paris III Sorbonne Nouvelle, 6Kyoto

University)

[OC-08]

11:15 -11:30

Reinforcing effects of visual social stimuli in common marmosets
ࠐYumiko Yamazaki, Atsushi Iriki㸦Laboratory for Symbolic Cognitive Development,
RIKEN Center for Biosystems Dynamics Research㸧
[OC-09]

11:30 -11:45

Exploring attentional bias towards threatening faces in chimpanzees using the dot probe
task
ࠐDuncan Wilson, Masaki Tomonaga (Primate Research Institute, Kyoto University)
[OC-10]

11:45 -12:00

Gross motor development changes the mother-child relationship in captive chimpanzees
ࠐMiki Kakinuma1, Hitoshi Hatakeyama1, Asami Tsuchida2, Izuru Nose1, Yukiho Kotani3, Aoi
Nonaka1 (1Nippon Veterinary and Life Science University, 2Tokyo University of Agriculture,
3

Animal Medical Hospital)
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Poster Presentation A
Wednesday Aug. 29th, 13:00 - 15:00, Salon Hall (3F 303)
䝫䝇䝍䞊Ⓨ⾲ A䠖 8 ᭶ 29 ᪥䠄Ỉ䠅 ➨ 2 ᪥┠ 9:00 - 15:00 䠄䝁䜰䝍䜲䝮 13:00-15:00䠅
ሙ䠖䝃䝻䞁䝩䞊䝹 3 㝵 303
[PA-01]
Behavioral characterization of the rats with caudate nucleus lesions
༫Asami Ujita, Toshiro Mizuta (Department of Psychology, Jin-ai University)
[PA-02]
Modulation of dorsal raphe neuron activity by interleukin 1 beta and inter-male aggression in
male mice
༫Aki Takahashi1 , Hossein Aleyasin Icahn2, Mihaela A Stavarache Weill3, Meghan E. Flanigan Icahn2,
Sonoko Ogawa1, Scott J. Russo Icahn2 (1University of Tsukuba, 2School of Medicine at Mount Sinai,
3Cornell

Medical College)

[PA-03]
Attachment behavior and emotional contagion between humans and dogs
༫Maaya Saito, Miho Nagasawa, Takefumi Kikusui (Azabu University)
[PA-04]
Development of dogs' attachment behaviors to humans
༫Sakiko Tomori1, Miho Nagasawa1, Haruna Otsuka2, Tomoko Morita2, Kazutaka Mogi1, Takefumi
Kikusui1
(1Azabu University, 2Japan Guide Dog Association Fuji Harness)

[PA-05]
Does raising experience facilitate multisensory emotion perception of dogs in humans?
༫Marina Kawase1, Akihiro Tanaka2, Ayaka Takimoto1,3 (1Department of Behavioral Science,
Graduate School of Letters, Hokkaido University, 2School of Arts and Sciences, Tokyo Woman's
Christian University, 3Center for Experimental Research in Social Sciences, Hokkaido University)
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[PA-06]
The effects of environmental enrichment on anxiety-like behavior and hippocampal gene
expression in Hatano rats
ూHikaru Asano1,
Asano1, Airi
Hasuka Okawa
Okawa11,, Hideyo Tokuoka11, Ryo Ota2, Maiko Kawaguchi1
༫Hikaru
Airi Nakayama
Nakayama11,, Hasuka
(1School of Agriculture, Meiji University, 2Hatano Research Institute, Food and Drug Safety Center)

[PA-07]
Effect of environmental enrichment on reproductive behavior and body weight in Hatano rats
ూAiri
༫Airi Nakayama1, Hasuka Okawa1, Hikaru Asano1, Hideyo Tokuoka1, Ryo Ohta2, Maiko Kawaguchi1
(1Lab of Animal Behavior and Environmental Science, School of Agriculture, Meiji University,
2
Hatano

Research Institute Food and Drug Safety Center)

[PA-08]
The effect of oxytocin injection on socio-emotional behavior in pubertal mice
ూShogo Sugimoto, Toshiro Sakamoto (Kyoto Tachibana University)
༫Shogo
[PA-09]
Testing the social salience hypothesis: The effect of intranasal oxytocin on conditioned aversion
to a social-place compound cue in mice
ూKumi
༫Kumi Shinoda, Yuta Yazu, Yutaka Kosaki (Waseda University)
[PA-10]
The effects of acoustic environment on mouse behavioral responses
ూYui
༫Yui K Matsumoto, Yuichi Yamashita, Osamu Ueno, Manabu Honda (National Institute of
Neuroscience, National Centre of Neurology and Psychiatry)

[PA-11]
Psychological effects of contact with a large dog: a test for the effect of animal assisted activity
(AAA) with questionnaires and implicit association test (IAT)
ూKouji
༫Kouji Urushihara1 , Ryosuke Furuno2, Haruki Minagawa3, Riho Yamaguchi4, Hirona Kobayashi1
(1Department of Psychological Sciences, Health Sciences University of Hokkaido, 2Hokkaido

HokkaidoWelfare
WelfareCollege,
College,44Asahikawa
AsahikawaCity
CityOffice)
Office)
Government, 3Hokkaido

22

[PA-12]
Neural activity in the basal ganglia prior to vocal behavior in Java sparrows
༫Sachio Uemoto, Shin Yanagihara, Kazuo Okanoya (Department of Life Sciences, Graduate School
of Arts and Sciences, The University of Tokyo)

[PA-13]
Influence of Cross-Fostering on Anxiety-Like Behavior and Expression of Wnt3a Gene in
Hippocampus in Hatano Rats
༫Kotaro Kawakami1, Shingo Nakazima2, Tomoko Soga2, Ishwar S Parhar2, Ryo Ohta3, Maiko
Kawaguchi1 (1Graduate School of Agriculture, Meiji University, 2 Brain Research Institute, School of
Medicine and Health Sciences, Monash University Sunway campus (BRIMS), 3Hatano Research
Institute, Food and Drug Safety Center)

[PA-14]
Behavioral evidence of auditory-induced visual illusion in rodent
༫Yuki Ito, Ryo Sato, Shizuko Hiryu, Kohta I. Kobayasi (Graduate School of Life and Medical
Sciences, Doshisha University)

[PA-15]
The effect of prior visual exploration on the following in situ exploration in rats
༫Nobuya Sato1,2, An Qi Zhu3, Yoshiyuki Takahashi2 (1Department of Psychological Sciences,
Kwansei Gakuin University, 2Center for Applied Psychological Science, Kwansei Gakuin University,
3Graduate

School of Comprehensive Human Sciences, University of Tsukuba)

[PA-16]
Effect of stimulus brightness on stimulus-induced exploratory behavior in rat
ᶝYoshiyuki Takahashi1, Nobuya Sato1,2 (1Center for Applied Psychological Science, Kwansei
Gakuin University, 2Department of Psychological Sciencies, Kwansei Gakuin University)

[PA-17]
Efficient control of tool-use behavior according to the environment in rodents
༫Koichi Tasaka1, Shoko Yuki1,2,3, Kazuo Okanoya1 (The Graduate School of Arts and Sciences, The
University of Tokyo, 2Japan Society for the Promotion of Science, 3Graduate School of Brain Science,
Doshisha University)
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[PA-18]
Pavlovian conditioning in head-fixed mice.
ూTomoki Matsuo1, Koji Toda2, Shun Fujimaki1, Yutaka Kosaki1 (1Department of Psychology, Waseda
University, 2Waseda Institute for Advanced Study, Waseda University)
[PA-19]
Repetition rates of trill calls in aggressive, affinitive, and isolated contexts by Java Sparrows
(Lonchura oryzivora)
ూAkari Furutani1, Chihiro Mori1, 2, Natsune Shikano1, Kazuo Okanoya1 (1Graduate School of Arts and
Sciences, The University of Tokyo, 2Research Fellow of Japan Society for the Promotion of Science)
[PA-20]
Human-dog interaction by visual and auditory signals
ూShohei Matsushita, Miho Nagasawa, Takefumi Kikusui (Department of Veterinary Science, Azabu
University)
[PA-21]
Respiration synchronizations between humans and dogs
ూTomoki Hashimoto, Miho Nagasawa, Takefumi Kikusui (Azabu University)
[PA-22]
Social role of eye-blinking between humans and cats
ూHikari Koyasu, Takefumi Kikusui, Miho Nagasawa (Department of Veterinary Science, Azabu
University)
[PA-23]
Behavioral responses of a mother and other in-group and out-group individuals toward a
wounded foal: a case report in feral horses (Equus Caballus)
ూMonamie Ringhofer1, Sota Inoue2, Pandora Pinto2, Sakiho Ochi2, Tamao Maeda2, Renata S.
Mendonça3 (1Kyoto University Institute for Advanced Study, 2Wildlife Research Center of Kyoto
University, 3Primates Research Institute of Kyoto University)
[PA-24]
Effects of maternal separation on the development of empathetic behaviours in rats
ూRuri Kimura, Nao Anzawa, Nanami Murayama, Yutaka Kosaki (Waseda University)
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[PA-25]
Behavioral Characteristics of Male Mice Lacking Androgen Receptor on Estrogen Receptor Į
Expressing Cells.
༫Sonoko Ogawa1, Shoko Sagoshi1, Kazuhiro Sano1, Anders Ågmo1,2 (1Lab. Behavioral
Neuroendocrinology, University of Tsukuba, 2Department of Psychology, University of Tromsø)

[PA-26]
A preliminary study for matching-to-sample task with tactile stimulus in rats
༫Makiko Kamijo1, Clemence Tillet1,2, Shoko Yuki1,3,4, Noriko Katsu1,3, Kazuo Okanoya1 (1Graduate
School of Arts and Sciences, University of Tokyo, 2UFR Arts et Sciences Humaines, Université de
Tours, 3Japan Society for the Promotion of Science, 4Graduate School of Brain Science, Doshisha
University)

[PA-27]
Effects of AP5 or muscimol infusion into the retrosplenial cortex on the retrieval of spatial
memory in rats
༫Shota Shimoda1, Toshimichi Hata2 (1Graduate School of Comprehensive Human Sciences,
University of Tsukuba, 2Faculty of Psychology, Doshisha University)

[PA-28]
Discrimination of the shape of mazes in rats
༫Ayaka Sato, Nobuya Sato (Department of Psychological Sciencies, Kwansei Gakuin University)
[PA-29]
Use of position-matching memory task for testing metacognition in pigeons
༫Arii Watanabe1, Fu Imamura2, Kiwako Shimada3, Tomokazu Ushitani1 (1Graduate School of
Humanities, Chiba University, 2Faculty of Letters, Chiba University, 3Graduate School of Humanities
and Studies on Public Affairs, Chiba University)

[PA-30]
Metacognitive and non-metacognitive behavior adaptation in rats after degenerated task
performance
༫Shoko Yuki1,2,3, Yoshio Sakurai2, Kazuo Okanoya1 (1Graduate School of Arts and Sciences, The
University of Tokyo, 2Research Fellow of Japan Society for the Promotion of Science,
School of Brain Science, Doshisha University)
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Graduate

[PA-31]
Does methamphetamine exposure produce learning under zero contingency?
ూYutaka Kosaki, Young joo Joh (Waseda University)
[PA-32]
Social companions may affect rat pup physical strength and anxiety calls
ూAnna Isobe, Maiko Kawaguchi (Graduate School of Agriculture, Meiji University)
[PA-33]
Production of regular rhythmical action induced by external stimuli in rats
ూNoriko Katsu1, Shoko Yuki2, Kazuo Okanoya1 (1Graduate School of Arts and Sciences, University
of Tokyo, 2Graduate School of Brain Science, Doshisha University)
[PA-34]
The Animal Mind (1909) by M. F. Washburn and the Japanese Society for Animal Psychology:
Early history of comparative psychology
ూMiki Takasuna (Tokyo International University)
[PA-35]
A study on associative learning in the upside-down jellyfish Cassiopea sp.
ూIho Hasegawa1, Akiyoshi Kitaoka2 (1Graduate School of Humanities, Kwansei Gakuin University,
2

College of Comprehensive Psychology, Ritsumeikan University)
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[PB-01]
Insufficient latent inhibition of taste aversion learning consistent with aspects of ADHD in EL
mouse
༫Go Mugishima1, Toshikazu Shinba2, Hiroaki Kubo3, Aiko Moridera4, Yurie Nakamoto5, Masumi
Inoue4, Mitsunobu Yoshii5 (1Fukuoka Prefectural Univ, 2Shizuoka Saiseikai General Hosp, 3Kyushu
Univ, 4Univ of Occupational Environmental Health, 5Tokyo Metropolitan Inst of Medical Science)

[PB-02]
Group Motion Analysis of Hunting Dogs Using GPS Sensors
༫Yuki Maruno1, Ayumi Hirao1, Mayu Nishimoto1, Takatomi Kubo2, Miho
Nagasawa3, Kazushi Ikeda2 (1Kyoto Women's University, 2Nara Institute of Science and
Technology, 3Azabu University)

[PB-03]
Fos-like immunoreactivity in the intermediate and medical mesopallium during sleep after filial
imprinting in the domestic chick
༫Rie Suge1, Alister U Nicol2, Brian J McCabe3 (1Department of Physiology, Saitama Medical
University, 2Development and Neuroscience, Department of Physiology, University of Cambridge,
3Sub-Department

of Animal Behaviour, Department of Zoology, University of Cambridge)

[PB-04]
Comparison of anxiety-like behaviors after PTSD-inducing procedures between preadolescentand adolescent rats
༫Ryoya Otake1, So Takagi1, Takashi Okada2

(1Department of Psychology, Graduate School of

Human Sciences, Sophia University, 2Department of Psychology, Faculty of Human Sciences, Sophia
University)

[PB-05]
Starfish (Astropecten scoparius) crawl towards, and remain in, the light and the fine sand
༫Miku Yamamoto, Sadahiko Nakajima (Kwansei Gakuin University)
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[PB-06]
Effects of competition on the motor performance of rats
༫Yayoi Sekiguchi1, Toshimichi Hata2 (1Graduate school of Psychology, Doshisha University, 2Faculty
of Psychology, Doshisha University)

[PB-07]
Do mice have sense of agency for their actions?
༫Makoto WADA (Research Institute of National Rehabilitation Center for Persons with Disabilities)
[PB-08]
Behavior of a demonstrator affects helping behavior of an observer in rats
༫Atsuhito Yamagishi, Nobuya Sato (Department of Psychological Sciencies, Kwansei Gakuin
University)

[PB-09]
Do rats that help their conspecifics have high sociality?
༫Mari Saito1, Takashi Okada2 (1Department of Psychology, Graduate School of Human Sciences,
Sophia University, 2Department of Psychology, Faculty of Human Sciences, Sophia University)

[PB-10]
Does accurate memory predict the categorical learning in pigeons?
༫Rei Kurimoto1, Tomokazu Ushitani2, Toshihiko Matsuka1 (1Graduate School of Humanities and
Studies on Public Affairs, Chiba University, 2Graduate School of Humanities and Studies on Public
Affairs, Chiba University)

[PB-11]
A preliminary study of experience order in rats semi-gambling task
༫Ruoheng Qu, Shogo Sakata (Graduate School of Integrated Arts and Sciences, Hiroshima
University)

[PB-12]
ື≀ᅬ㣫⫱㟋㛗㢮࠾ࡅࡿ⣔ิᏛ⩦ぢࡽࢀࡿᖺ㱋ຠᯝ
༫⏣୰ṇஅ࣭Ḉᗞ㝧Ꮚ (ி㒔ᕷື≀ᅬ)
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[PB-13]
Blood pressure reduction and autoshaping of a lever-press response in spontaneously
hypertensive rats (SHR): Effects of a single intravenous injection of two different doses of the
vasodilator hydralazine
༫Toshihiko Sato (Nagano University)
[PB-14]
What temporal information are encoded by hippocampal time cells during interval timing task?
༫Akihiro Shinbo1, Ei-Ichi Izawa2, Shigeyoshi Fujisawa1 (1RIKEN CBS, 2Keio University Faculty of
Letters)

[PB-15]
A mixed injection of NMDA and M1 receptor blockers into the dorsal striatum impaired the
acquisition of memory for duration in a peak interval procedure
༫Toshimichi Hata1, Atsushi Nakata1, Taisuke Kamada2 (1Faculty of Psychology, Doshisha University,
2Graduate

School of Psychology, Doshisha University)

[PB-16]
Timing and time perception in head-fixed mice
༫Koji Toda1, Tomoki Matsuo2, Shun Fujimaki2, Kazutaka Morita3, Youcef Bouchekioua4, Yutaka
Kosaki2 (1Waseda Institute for Advanced Study, Waseda University, 2Department of Psychology,
Waseda University, 3Department of Psychology, Keio University, 4Weill Cornell Medicine, Cornell
University)

[PB-17]
Temporal order memory acquisition in rats: effect of training procedures
༫Manami Sugita1, Katsumasa Takahashi2, Kazuo Yamada1, Yukio Ichitani1 (1Faculty of Human
Sciences, University of Tsukuba, 2Graduate School of Comprehensive Human Sciences, University of
Tsukuba)

[PB-18]
A study of temporal perception in interval bisection task with aged rats
༫Nanami Arakawa, Shogo Sakata (Graduate School of Integrated Arts & Sciences, Hiroshima
University)

29

[PB-19]
Effects of alcohol on peak-interval procedure in rats
༫Hiroshi Miyazato, Shogo Sakata (Graduate School of Integrated Arts & Sciences, Hiroshima
University)

[PB-20]
A pharmacological investigation of the function of delta-opioid receptors in temporal
discrimination
༫Xingzhi Liu1, Toshimichi Hata2 (1Graduate School of Psychology, Doshisha University, 2Faculty of
Psychology, Doshisha University)

[PB-21]
Directed forgetting of serially presented items in rats
༫Chiaki Tanaka, Tohru Taniuchi (Kanazawa University)
[PB-22]
Social communicative ability in a mouse autism model
༫Risa Kato1, Akihiro Machida1, Kensaku Nomoto1, Noboru Hiroi2, Kazutaka Mogi1, Takefumi
Kikusui1 (1Azabu University, 2Albert Einstein College of Medicine)

[PB-23]
Do horses (Equus caballus) have social buffering effects to conspecifics?
༫Chihiro Baba1, Masahito Kawai2, Tomohiro Mitani2, Ayaka Takimoto1,3, (1Department of Behavioral
Science, Graduate School of Letters, Hokkaido University, 2Field Science Center for Northern
Biosphere, Hokkaido University, 3Center for Experimental Research in Social Sciences, Hokkaido
University)

[PB-24]
Emotional fever through a physiological response in the lizard Pogona vitticeps
༫Daichi Yokohata, Kazuo Fujita, Hika Kuroshima (Graduate School of Letters, Kyoto University)
[PB-25]
Do horses show some signs of emotional contagion from humans?
༫Eriko Ueda1, Ayaka Takimoto1,2 (1Department of Behavioral Science, Graduate School of Letters,
Hokkaido University, 2Center for Experimental Research in Social Sciences, Hokkaido University)
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[PB-26]
What is the unity of rider and horse: objective evaluation of movement and investigation of
effects on their psychological states
༫Sakiho Ochi1, Monamie Ringhofer2, Shinya Yamamoto2 (1Wildlife Research Center, Kyoto
University, 2Kyoto University Institute for Advanced Study)

[PB-27]
Effects of chronic insufficient sleep and subsequent caffeine ingestion on memory performance
in rats
༫Shuyue Mao1, Takashi Okada2 (1Department of Psychology, Graduate School of Human Sciences,
Sophia University, Department of Psychology, 2Faculty of Human Sciences, Sophia University)

[PB-28]
Discrimination of relative numerosity in mice
༫Miku Kimura, Kazuhiro Goto (Sagami Women's University)
[PB-29]
Investigation of visual short-term memory in pigeons (Columba livia) using a change detection
task
༫Kiwako Shimada1, Midori Ohkita2,3, Arii Watanabe4, Tomokazu Ushitani4

(1Graduate School of

Humanities and Studies on Public Affairs, Chiba University, 2Japan Society for the Promotion of
Science, 3Senshu University, 4Graduate School of Humanities, Chiba University)

[PB-30]
Naloxone increased food intake of rats under the activity-based anorexia procedure
༫Eriko Ishihara1, Kenjiro Aoyama2
2Faculty

(1Graduate School of Brain Science, Doshisha University,

of Psychology, Doshisha University)

[PB-31]
Effects of nicotine ingestion and withdrawal on depressive-like behavior in rats
༫So Takagi1, Ryoya Otake1, Takashi Okada2 (1Department of Psychology, Graduate School of Human
Sciences, Sophia University, 2Department of Psychology, Faculty of Human Sciences, Sophia
University)
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[PB-32]
What factors influence sense of operation agency in the interaction between humans and horses
(Equus caballus)?
༫Midori Ohkita1,2, Makiko Kamijo3, Sho Otaki4, Kazuyuki Samejima5, and Kosuke Sawa1 (1Senshu
University, 2Japan Society for the Promotion of Science, 3The University of Tokyo, 4Toyota Motor
Corporation, 5Tamagawa University)

[PB-33]
The effect of contact frequency on human individual recognition in horses
༫Miki Kamatani1, Osamu Fukusima2

(1Department of Behavioral Science, Graduate School of

Letters, Hokkaido University, 2Faculty of Humanities, Niigata University)

[PB-34]
Brain regions of individual discrimination in Japanese macaques
༫Takafumi Furuyama1,2, Kohta I. Kobayasi2 (1Organization for Research Initiatives and Development,
Doshisha University, 2Faculty of Life and Medical Sciences, Doshisha University)

[PB-35]
Behavioral and physiological responses to human facial expressions of emotion in the domestic
horses (Equus caballus)
༫Mikako Mitsuda1, Hiroki Katou2, Midori Ookita2, Kousuke Sawa2 (1Azabu University,2 Senshu
University)

[PB-36]
The effect of familiarity on recognition of human facial expression in sports horses (Equus
caballus)
༫Hiroki Kato1, Mikako Mitsuda2, Midori Ohkita3, Kosuke Sawa4 (1Graduate school of Letters,
Senshu University, 2Azabu University, 3Japan Society for the Promotion of Science࣭Senshu University,
4Senshu

University)
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[PB-37]
Neural responses to facial images with different skin textures in the temporal lobe of monkey
༫Kazuko Hayashi1, Narihisa Matsumoto1, Keiji Matsuda1, Kenichro Miura2, Shigeru Yamane1, Shin
Matsuo3, Keiji Yanai3, Mark A. G. Eldridge4, Richard C. Saunders4, Barry J. Richmond4, Yuji Nagai5,
Naohisa Miyakawa5, Takafumi Minamimoto5, Masato Okada6, Kenji Kawano1, Yasuko SugaseMiyamoto1 (1National Institute of Advanced Industrial Science and Technology, 2Kyoto University,
3

University of Electro-Communications, 4National Institute of Mental Health, 5National Institute of

Radiological Sciences, 6University of Tokyo)

[PB-38]
Performance of an Asian elephant (Elephas maximus) in interpreting sustained pointing cues by
humans
༫Aki Konno1, Makiko Kamijo2 , Hideo Sato3, Hiroshi Furuta3, Kayo Fujisawa3, Yukiko Kubota3,
Yukiko Sakurado3, Yuji Iino3, Kosuke Sawa4
2Graduate

(1Graduate school of Letters, Senshu University,

School of Arts and Sciences, University of Tokyo, 3Yokohama Zoological Gardens

(Zoorasia), Yokohama Greenery Foundation, 4Senshu University)

[PB-39]
Preliminary study of anticipatory contrast in instrumental behavior in rats
༫Katsuyoshi Kawasaki, Mamiya Taga㸦Hoshi Univ.㸧
[PB-40]
Effects of contextual cues in the anticipatory contrast in rats
༫Mikita Nishikawa, Tohru Taniuchi (Kanazawa University)
[PB-41]
The effect of post weaning social isolation on emotional, social and cognitive behavior in mice
༫Toshiro Sakamoto, Tomoko Uekita, Kotomi Takagi, Misaki Kimura (Kyoto Tachibana University,
Faculty of Health Science)

[PB-42]
Effects of prenatal stress on neuronal morphology of the medial prefrontal cortex in rats
༫Toshiko Suenaga1, Masao Yukie2, Daiichiro Nakahara3 (1School of Psychology, Tokyo University
of Social Welfare, 2Institute of Living Science, Bunkyo University, 3Faculty of Medicine, University
of Miyazaki)
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[OA-01] Chimpanzees, but not bonobos, preferentially view infants of own species over
adults
ࠐYuri Kawaguchi1, Fumihiro Kano2࣭Masaki Tomonaga1㸦1Kyoto University, Primate Research
Institute㸪2Kyoto University, Kumamoto Sanctuary㸧
In primates, infants are the special members in a society because they require extensive caretaking
from adults. Infants have species general (e.g. baby schema) or species specific (e.g. infantile
coloration) physical features which adults do not have. In human, it is known that there is
attentional and emotional bias for infants, while quite a few studies examined how adults perceive
infants in non-human primates. This study examined viewing patterns for adult and infant
individuals in chimpanzees and bonobos using an eye-tracker. Fifteen chimpanzees and 6 bonobos
participated in this study. We presented to them the pictures of mother-infant dyad of these species
(both chimpanzees and bonobos) and an outgroup species (Japanese macaques). The total viewing
time for adult and infant faces was analyzed. Chimpanzee showed significant infant looking bias
to conspecifics. However, they showed marginally significant infant looking bias to the macaques,
and no looking bias to bonobos. The results suggest the existence of infant looking bias in
chimpanzees and that this bias may be mainly for own species. Conversely, bonobos showed
significant adult looking bias to chimpanzees and macaques but not to conspecifics. Chimpanzees
and bonobos have species-typical interest to infants of own species.
[OA-02] Chimpanzees’ attentional and physiological reaction toward others’ injury and
pain
ࠐYutaro Sato1, Fumihiro Kano2࣭Satoshi Hirata1㸦1Wildlife Research Center, Kyoto University,
2Institute

for Advanced Study, Kyoto University㸧

Nonhuman animals are observed to inspect groupmates’ injury and console those being
distressed; the behaviors often interpreted as an expression of empathy. Yet, it remains unclear if
they experience negative emotions while attending to it. We examined this with chimpanzees
(Pan troglodytes), the species known to console others. First, we used eye-tracking and
confirmed that chimpanzees attend to others’ injury more strongly than color-controlled images.
We then used thermal imaging to test if chimpanzees physiologically respond to conspecifics’
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injury. We presented to them still images of conspecifics’ injury or movies of conspecifics being
injected. Chimpanzees dropped their nasal temperatures in response to those stimuli (a signature
of negative emotion). However, they did not distinguish those images from the control images
(without injury or injection). We then presented to them a real-life demonstration of fake injury
(with blood) by a familiar human experimenter. No group-level effect was found. However,
adult female participants, but not adolescents or a male, responded to the injury and
distinguished it from the control stimuli (hand washing). Our tentative conclusion is that
chimpanzees do experience negative emotions while attending to others’ injury, although further
studies are necessary to understand the effect of contexts and the individual differences.
[OA-03] Experimental identification of social learning mechanisms in a free-ranging group
of Japanese macaques
ࠐYu Kaigaishi, Masayuki Nakamichi, Kazunori Yamada (Graduate School of Human Sciences,
Osaka University)
Recently, cultural transmission processes in animals have been studied experimentally, for
understanding how cultures could emerge in animal societies. In this study we conducted a field
experiment on a free-ranging group of Japanese macaques (Macaca fuscata), one of the most
famous species for cultural behaviors, to investigate the mechanisms of behavioral diffusion in
Japanese macaques. We presented them with an apparatus which could be opened in two ways,
by either sliding the door or lifting it up, and we trained an adult female of the group to open it
using the slide technique. The other individuals were given opportunities to observe her opening
by sliding, and then allowed to interact with the apparatus by themselves. The macaques preferred
to use slide at the initial stage of the experiment, although the other technique immediately spread
and finally prevailed across the group. Additionally, the technique they used at the first trial tended
to depend on the technique they observed more frequently before opening the apparatus by
themselves. These results suggest that behavior could be socially transmitted by some form of
observational learning in Japanese macaques, although other simple mechanisms such as local
enhancement cannot be ruled out.
[OA-04] Ordering strategies of three-choice task by free-ranging Japanese monkeys
(Macaca fuscata)
ࠐ Shenwen Xu1, Kazunori Yamada2, Masayuki Nakamichi2, Masaki Tomonaga1 (1Primate
Research Institute, Kyoto University, 2Graduate School of Human Sciences, Osaka University)
This study aims to investigate how animals order their choice behavior in social context. We
conducted a field experiment on Japanese monkeys at the feeding site of Awajishima free-ranging
group, by using a three-choice task. Three boxes containing identical food reward but a different
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number of weights (1.5kg/per) were presented. In condition 1 and 2, three boxes were all needed
to pull, contained one/two/three weights, zero/one/two weights. In condition 3, two boxes were
needed to pull, contained one/two weights; one box was not needed to pull, contained no weight.
Participants came to the apparatus voluntarily, obtained food by pulling each weighted box in any
order. The results show that monkeys adjusted their choosing behavior to the physical cost of food
reward by changing ordering strategies: they prioritized the one with the lowest physical cost as
the first choice in both condition 1 and 2. When they were having one “free food” option of three
in condition 3, they prioritized it as their first choice or prioritized it in their second choice. These
results suggest that monkeys may not only take the energy expenditure but also other factors such
as social condition into account, during order choices among three different options.
[OA-05] Capuchin monkeys (Sapajus/Cebus apella) seek information for their future
memory state: prospective strategy against their own forgetting
ࠐKishimoto Reiki, Iwasaki Sumie, Fujita Kazuo (Graduate School of Letters, Kyoto University)
Knowledge of and planning for the future has been considered a human unique ability for a long
time. However, several recent studies have provided evidence that non-human species also make
provision oriented toward future. The present study examined whether capuchin monkeys, who
show metacognitive access to their own current memory state, prepare for their future memory
state, based on their anticipation of forgetting. Three capuchin monkeys were trained a delayedmatching-to-sample task, in which they were informed delay length at the onset of delay. In the
initial 2s of delay period, they could choose to seek/not seek re-presentation of a sample after the
offset of delay. They experienced these tasks with 2s and 16s delays across trials. Results show
that two monkeys sought review in 16s delay trials significantly more frequently than in 2s delay
trials. This suggests that capuchins might be able to prepare for their memory fading and they
may have a form of recursive mental simulation beyond the limitation of “here and now”. It is
still unclear which cues participants relied on in modulating their review seeking. We are currently
collecting the data to clarify this question. The final results would be presented at the conference.
[OA-06] Cats’ recognition of other cats’ names
ࠐSaho Takagi1, Atsuko Saito2, Minori Arahori1, Hitomi Chijiiwa1, Hika Kuroshima1, Kazuo
Fujita1 (1Kyoto University, 2Sophia University)
We tested whether cats who live with other cats match their companions’ names and faces, using
a cross-modal expectancy violation procedure. On a portable computer we presented cats with a
photo of either cat A or cat B, both of which were living with the subject, after playing back
either cat A or cat B’s name called by owner. The name and the face matched in half of the trials
(Congruent condition) and mismatched in the other half (Incongruent condition). We compared
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results between cats tested in a cat café and household cats. We predicted that cats would look
at the monitor longer in Incongruent condition than in Congruent condition, if they know their
companion’s name and predict the face. Cats living in cat cafés looked at the monitor similarly
in both conditions, whereas household cats looked at the monitor significantly longer in
Incongruent than Congruent condition. These results suggest that cats have the capacity to
understand the referential meaning of spoken words and predict the correct face upon hearing
their companion’s name.
[OA-07] The fish in the mirror: mirror image is not normal conspecific
The fish in the mirror: mirror image is not normal conspecific
ࠐ Takashi Hotta1, Shiho Komiyama2 ࣭ Masanori Kohda1 㸦 1Osaka City University 㸪 2Kyoto
University㸧
Some mammals and birds recognize a mirror image as oneself (mirror self recognition: MSR).
The mark test has been used for testing MSR in animals. So far, the negative results of the mark
test have been assumed that subjects recognize their reflection as a conspecific. However, some
questioned this interpretation because of the lack of comparison the response toward a mirror with
toward a conspecific. In this study, we explored the any quantitative and qualitative differences
in an African cichlid fish, Neolamprologus pulcher that failed to pass the mark test. When first
exposure to a mirror, subjects fish fixated in direction to a mirror rather than rushed (quantitative
difference). Moreover, interestingly, in conspecific condition, they did not rub their body with
glass barrier, but they do frequently so toward a mirror (qualitative difference). These results
showed that subject fish recognize their reflection as at least “non-threatened” conspecifics rather
than “normal” conspecifics or non-fish objects. This is the first empirical documentation how
animals that failed to pass the mark test recognize a mirror image. We suggest that the mark test
is not all-or-nothing procedure and other methods to test MSR will be needed.
[OA-08] Face Inversion Effect in Fish: Fish Process Faces Holistically
ࠐKento Kawasaka1, Takashi Hotta2, Masanori Kohda1 (1Graduate School of Science, Osaka
City University, 2Faculty of Letters, Kyoto University)
Some primates can recognize faces and obtain information. When these animals face to other
individuals, they often process the face as a holistic/configural image more than scan the character
of each element separately. “Face inversion effect”, which causes difficulty for recognizing
upside-down faces, has been used to demonstrate the holistic processing. Recent studies show
that non-primate vertebrates also have face inversion effect. However, some studies trained
animals to discriminate faces, so it is unclear that these animals use the holistic images in natural
condition. Neolamprologus pulcher, Lake Tanganyika cichlid, discriminate between familiar and
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novel individuals by face. We familiarized N. pulcher for an upright conspecific face, and then
we present a novel face and the familiar face simultaneously (VPC task). Fish gazed the novel
face more than the familiar one when presented upright faces. By contrast, they did not show such
difference when presented upside-down faces. In addition, when fish were familiarized an upsidedown face did not show the difference regardless of these orientations. Our results show that they
can discriminate faces only when they are familiarized and presented upright faces. Our study
suggests that N. pulcher have the “face inversion effect” and they might process faces holistically.
[OA-09] Pigeons do not see 2D visual motion from barber-pole and plaid stimuli.
ࠐYuya Hataji, Hika Kuroshima, Kazuo Fujita (Kyoto University)
Many non-human animals have been shown to discriminate various types of visual motion. To
understand the underlying processes they use, we tested how pigeons perceive hierarchically
structured motion stimuli. Pigeons were presented random-dot motions (100% coherence) and
response dots surrounding the stimulus. Pigeons were trained to peck to the response dots
positioned in the same direction as the motion direction. In probe trials, a drifting grating on an
ellipse window (Barber pole stimulus, Experiment 1) or two drifting gratings of different
orientations (Plaid stimulus, Experiment 2) were presented. Results revealed that the pigeons
responded based on luminance-defined motion direction (first order motion). Responses for the
Barber pole stimulus were based on grating orientation regardless of ellipse angle, and
responses for the Plaid stimulus were based on the vector sum of two gratings. This is in
contrast to the human case. The motion direction we perceive from these stimuli is according to
2-dimensional pattern motion. These results suggest a diversity in visual motion processing
across vertebrate clades.
[OA-10] Neural basis for sensorimotor learning of pecking movement with an
experimentally extended bill in pigeons.
ࠐHiroshi Matsui1, Ei-Ichi Izawa2㸦1Graduate School of Human Relations, Keio University㸪2Faculty
of Letters, Keio University㸧

The ability to use tools as extended body parts evolved not only in primates but also in birds.
Primates’ tool-use proved to be underpinned by the neural plasticity for sensorimotor control of
body parts, called as ‘body schema’. In birds, however, neural substrates for sensorimotor control
of extended body parts remains totally unknown. Our previous study showed the sensorimotor
learning ability of pigeons to adapt pecking to the experimentally extended bill by an artificial
attachment. The present study aimed to clarify telencephalic nuclei responsible for sensorimotor
learning to control pecking with the extended bill. Neuronal activities related to pecking grains
on the floor were measured immunohistochemically with brain-derived neurotorophic factor
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(BDNF) and an immediate-early gene protein, c-fos, in several telencephalic nuclei of pigeons
and compared among three groups; normal bill as control, 1-day (1D), and 10-day (10D) billextension. Candidate telencephalic nuclei included the hyperpallium, the nucleus basorostralis
(BAS), and the arcopallium. BDNF, but not c-fos, positive neurons in the BAS were found more
both in the 1D and 10D groups than in the control group. Given that BAS receive somatosensory
afferents from bills, the present results suggest the role of the BAS in sensorimotor plasticity to
control extended body parts.
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[OB-01] Inhibition of corticosterone synthesis with metyrapone reduces pro-social behavior
in rats

༫Madoka Nakamura1, Yuri Sugano2, Kazutaka Mogi1, Peggy Mason2, Takefumi Kikusui1

(1Department of Veterinary Science, Azabu University, 2Department of Neurobiology, University
of Chicago)
Rats behave pro-socially in response to a conspecific’s distress. Specifically, it was observed that
rats acted deliberately to release cagemates trapped in a restrainer, while rats did not open a door
of an empty or object-containing restrainer. To examine whether another’s emotional state of
distress is necessary to motivate door-opening behavior, we used metyrapone, an inhibitor of
glucocorticoid production, to suppress corticosterone levels of trapped rats. Male SpragueDawley rats housed in pairs for two weeks were placed into an arena; one rat was allowed to roam
free while the other was trapped in a transparent plastic tube that could only be opened from the
outside. The trapped rats were treated with either saline or metyrapone (25mg/kg, sc) 30 min
before the test session. Free rats were not manipulated. The administration of metyrapone in the
trapped rats resulted in a significant decrease of door-opening behavior of the free rats compared
to the saline condition. This result indicates that helping behavior towards familiar individuals is
sensitive to the level of corticosterone in trapped rats, suggesting that pro-social behavior is
elicited by rats that express stress.
[OB-02] The GABAA receptors in the dorsal striatum control interval timing

༫Taisuke Kamada1, Toshimichi Hata2 (1Graduate School of Psychology, Doshisha University,
2

Faculty of Psychology, Doshisha University)

The dorsal striatum has been suggested to be crucial for interval timing (time perception in the
seconds-to-minutes range). However, how the gamma-aminobutyric acid (GABA) A receptors in
the dorsal striatum mediate interval timing is unknown. Here, we examined the role of the
GABAA receptors in the dorsal striatum in the peak interval (PI) 20-s procedure in rats. During
the PI procedure, two types of trials were mixed; one was fixed interval trials in which the first
lever-press response after 20-s was reinforced, and the other was probe trials that lasted for 60-s
and the reinforcement was omitted. During probe trials, rats started response before the criterion
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duration (20-s) and stopped response after it. Following sufficient trainings in the PI 20-s
procedure, we infused either a GABAA receptor agonist (muscimol) or a GABAA receptor
antagonist (bicuculline) into the bilateral dorsal striatum. A moderate dose of muscimol delayed
responding without affecting responding spread between start and stop response, whereas
bicuculline advanced responding in a dose dependent manner without affecting responding spread.
These results suggest that the GABAA receptors in the dorsal striatum control interval timing.
[OB-03] Tracking of Body Parts of the Dog using DeepLabCut

༫Satoshi Murashige1, Takatomi Kubo1, Rina Ouchi1, Eri Nakahara1, Takefumi Kikusui2, Kazushi
Ikeda1㸦1Nara Institute of Science and Technology, 2Azabu University㸧

It has been desired to develop an automated quantitative evaluation method for behaviors of dogs.
We propose a method that can track body parts of a dog in a video using DeepLabCut, one of the
deep learning techniques. In this study, we used a video recorded during dog training and tracked
both eyes and snout of the dog. First, we randomly extracted 30 frames from the video and
annotated the locations of the body parts for each frame to prepare training data, validation data,
and test data. We input the frames and the annotations to them to DeepLabCut to train the model.
As a consequence, we can obtain a neural network that can estimate locations of the target body
parts even in unknown frames. We evaluated the performance of the trained model with test data
and found that the root mean squared errors are approximately 3 pixels in the body parts tracking.
In addition, we visualized results of the body parts tracking for additional frames of the video and
confirmed with a visual inspection that the estimated locations are valid. These results indicate
that DeepLabCut can track body parts of dogs with practically sufficient accuracy.
[OB-04] Does the developmental environment of rats affect on their parenting behavior?

༫Kaede Ouchi1, Katsuyoshi Kawasaki1,2࣭Takamasa Koyama1㸦1Japan Women's University㸪
2

Hoshi University㸧

The purpose of this study was to investigate the influences of developmental environment of rats
on their parenting behavior. Twenty female rats were used as subjects. They were divided into
three groups at their weaning period and were bred in an environment of RICH, NORMAL, and
POOR respectively. The RICH environment was a two-story wide plastic cage with toys such as
rotating wheels, and the subjects of RICH were raised together with the other subjects. The
NORMAL environment was a plastic breeding cage, and the subjects of NORMAL were bred
with the other two subjects. The POOR environment was also a same plastic cage, but each of
the subject was raised alone in each cage. There was no significant difference depending on the
developmental environment in the total time of parenting behaviors, but "licking" time tended to
be longer as the environment got better. As a result of calculating the correlation between the
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number of pups and total time of their parenting behavior, the time of parenting behavior per rat
pup increased as the number of pups increased in the RICH environment, but decreased in the
POOR environment. It became clear that developmental environment also affects parenting
behavior.
[OB-05] What acoustical features are important to cognize emotional calls in rats?

༫Yumi Saito, Kazuo Okanoya㸦Graduate School of Arts and Sciences, The University of Tokyo㸧
Ultrasonic vocalizations in rats are known as emotional calls, which can transmit positive or
negative states of emitters to listeners. Listeners need to perceive two categorical calls
respectively, and take appropriate actions according to the situation. We aimed to clarify how to
process the auditory information to cognize emotional calls. So we examined what acoustical
features were important or not.
As the methodology, two-alternative choice forced tasks were conducted. Rats were trained to
press one lever when the playback of positive calls, while to press the other when the playback of
negative calls. Then, they were forced to choose either lever when the playback of probe stimuli.
Probe stimuli were synthesized to mix acoustical features of positive calls and negative calls.
After tests, logistic regression was carried out to estimate contribution rates of each feature for
the choice.
Among acoustic features, the frequency of maximum amplitude was most important. Positive
calls positioned around 50 kHz, and negative calls did around 22 kHz. Their choices were mostly
influenced by the pitch of calls. The range of frequencies also significantly contributed to
discriminate, while the duration of calls did not. This result supports to model how rats perceive
their communicative vocalizations.
[OB-06] Do rats feel empathy for other rats?

༫Taichi Kusayama, Yang Yu, Mayuna Ichikawa, Kotone Oka, Risa Norizuki, Marika Hayashi
(Department of Psychology, Teikyo University)
A previous report found that when a free moving rat came in contact with a rat trapped in a small
container, the free moving rat was empathically motivated to release the distressed rat. On the
other hand, there is a doubtful opinion on the interpretation of such a result. When helping others,
it is difficult to determine whether animals have empathy for others or whether problems can be
solved appropriately. Repeated testing also has the problem that the rescue behavior of animals is
routinized. Therefore, we tried experiments to examine empathy of rats in a way different from
previous research. In general, rats tend to prefer dark and narrow spaces. Utilizing this property,
we investigated whether rats can invite other individuals in a bright, wide space to the dark,
narrow place.
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[OC-01] Imitation learning of bottlenose dolphin calves
ࠐChisato Yamamoto1, Risa Nikaido2 ࣭Nobuyuki Kashiwagi2 ࣭Masaki Tomonaga1 (1Primate
Research Institute, Kyoto University㸪2Kagoshima City Aquarium)
Imitation learning has been reported in many species including bottlenose dolphins (Tursiops
truncatus). However, there are few studies with dolphins from the developmental perspective. We
investigated how calves of bottlenose dolphins learned the “trick” that calves were not explicitly
trained but observed of the other individuals’ responses, and how they learned associations of the
trick and sign presented by the trainer through observation. The target trick was called “beating”,
which dolphins swim with hitting the water surface by their tail. Participants were two calves born
in Kagoshima City Aquarium. They have started beating trick with adults when they became about
1 year old. Before imitation of beating, the calf swam with the others when the trainer commanded
to perform beating. When the trainer commanded the calves only, they exhibited beating more
frequently and reliably in 3 years old than until 2 years old. They sometimes performed the wrong
tricks using their tail. Calves of bottlenose dolphins were able to imitate of others’ behavior but
learned relationship between the trick and the sign relatively slowly. Furthermore, cognitivedevelopmental changes might occur at around 2 to 3 years of age.
[OC-02] Degus (Octodon degus) prefer Chilean folk music
ࠐShigeru Watanabe1, Katharina Braun2, Maria Mensch2, Henning Scheich3 (1Keio University㸪2Otto
Von Guericke University㸪3Leibniz Institute for Neurobiology)

Most non-human animals do not show selective preference for types of music, however, I have
demonstrated that Java sparrows show a preference for musical style. Humans and songbirds
(Java sparrows) appear to be exceptional species for showing preferences for particular types of
music. But researchers, including myself, have typically employed only Western music in such
studies. Thus, there has been bias in music choice. Degus, originally from the mountain areas of
Chile, have highly developed vocal communication. Here, we examined music preference of
degus using not only Western music (music composed by Bach and Stravinsky), but also South
American folk music (Chilean and Peruvian). The degus preferred the South American music to
the Western music but did not show selective preference between the two Western music choices.
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Furthermore, the degus preferred the Chilean to the Peruvian music to some extent. The present
results indicate that the previous negative data for musical preference in non-human animals may
be due to biased music selection. Our results suggest the possibility that the soundscape of an
environment influences folk music created by native peoples living there and also the auditory
preference of other resident animals there.
[OC-03] Sensitivity to, or talent for, music of the cockatiel
ࠐYoshimasa Seki (Aichi University)
The cockatiel (Nymphicus hollandicus), a cockatoo (parrot) species, occasionally and
spontaneously imitate man-made music using whistle-like vocal sounds, which are well known
among aviculturists. Songbirds have often been used as a model species to investigate musicality
of humans because the birds sing “songs”. However, the songs were generally regulated by the
species specific acoustic features unlike human music which is characterized by the large
variability of the acoustic structures, rhythms and other expressions. So that, parrot species can
have larger potential than songbirds in the comparative psychology for musicality of humans and
hon-human animals.
In this study, four cockatiel chicks were hand-raised and they were exposed to whistle sounds of
the Mickey Mouse Club March. The vocalizations were recorded, then, the sound spectrograms
were analyzed to see the development, the variability and the stability of the vocalizations. They
began to imitate the melody of the music before 100 days post-hatch. Three cockatiels
successfully learned to imitate the sound sequences. Interestingly, in the early stage, one bird
learned the global structure of the whole sound sequence. Then, the bird learned the local acoustic
pattern of each note, suggesting the bird might have a sense of melody.
[OC-04] True food aversion conditioning but not enhanced neophobia in Japanese firebellied newts
ࠐTohru Taniuchi (Kanazawa University)
The present study examined food aversion conditioning in Japanese fire-bellied newts. Newts
were allowed to eat pieces of 40 mg kamaboko as CS food for 60 min. and then received either
i.p. injection of lithium chloride (LiCl) solution or a saline solution. Most of the newts who
received LiCl injections showed emesis of CS foods within 24 h and lesser CS consumption in a
test conducted one week after the conditioning. Additional experiments showed that the
conditioned aversion was selective to CS food and that decrease in consumption of CS food could
not be attributed to enhanced neophobia (e.g., Domjan, 1975) or general illness caused by
administration of LiCl. Contradictory to the previous findings that showed food aversion
conditioning in reptiles but not in amphibians (e.g., Paradis & Cabanac, 2004), the present
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findings provide the first clear evidence of food aversion conditioning in amphibians.
[OC-05] Predisposed preference to Johansson’s biological motion (BM) is functionally
linked with thyroid hormone conversion in telencephalon of domestic chicks
ࠐToshiya Matsushima1, Yuri Takemura1, Shinji Yamaguchi2, Naoya Aoki2, Koichi J. Homma2,
Momoko Miura1 (1Department of Biology, Faculty of Science, Hokkaido University, 2Faculty of
Pharmaceutical Sciences, Teikyo University)
Filial imprinting constitutes the earliest step of the social attachment formation. We have recently
reported critical roles of thyroid hormone (3,5,3’-triiodothyronine, T3). (1) Imprinting
upregulates gene expression of the converting enzyme (Dio2, type 2 iodothyronine deiodinase).
(2) Infusion of exogenous T3 augments the imprinting score, and (3) reopens the sensitive period
even on post-hatch day 4 (memory-priming effect; Yamaguchi et al. 2012). On the other hand, (4)
chicks have an innately predisposed preference to the biological motion (BM; Vallortigara et al.
2005), and (5) induction of a higher BM preference leads to a higher imprintability (Miura and
Matsushima 2012, 2016). Here we examined if the BM preference is functionally linked with the
Dio2 expression. Chicks were imprinted using an artificial non-BM animation, and tested for their
BM preference (walking chick vs. linear motion). Dio2 expression in the telencephalon was
compared among naive control, chicks trained for short (0.5 h) or long (2 h) period. Individual
variation revealed a significant positive correlation between BM and Dio2 in 2h trained chicks.
Memory-priming via T3 could thus be linked to the induction of BM preference, leading to a
successful imprinting to natural objects even when they are initially exposed to artificial objects.
[OC-06] The understanding of body structures in chimpanzees
ࠐJie Gao, Masaki Tomonaga (Primate Research Institute, Kyoto University)
The recognition of bodies of conspecifics’ and other species’ is vital for animals to live. In this
study, we investigated the understanding of body structures in chimpanzees, both of chimpanzee
bodies, and of bodies of other species. Previous studies have found that chimpanzees show the
body inversion effect to intact chimpanzee bodies, but not to other objects, including houses. It
suggests that they use configural processing for their own bodies. We used scrambled chimpanzee
bodies and other species’ bodies with different postures to test whether they use the same way to
perceive them as with intact chimpanzee bodies by examining the inversion effect. For their own
species, they showed no inversion effect for bodies with abnormal body part arrangement, and
showed the inversion effect for bodies with abnormal body part proportion, but the effect was
smaller than for intact bodies. It suggests that chimpanzees have the knowledge of their body part
arrangement and body proportions. For other species, they showed no inversion effect to standing
humans (familiar) and silhouettes (familiar), but showed the inversion effect to crawling humans
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(unfamiliar), horses (unfamiliar) and monkeys (familiar). It suggests that chimpanzees’ configural
body processing may rely on embodied expertise more than visual expertise.
[OC-07] Complex visual concept in the horse
ࠐ Masaki Tomonaga1, Sarah E. Koopman2, Sarah Kainz3, Thibalut Genissel4, Carlos Pereira5,
Tetsuro Matsuzawa6 (1Primate Research Institute, Kyoto University, 2University of Rochester,
3

University of Vienna, 4Ecole Normale Supérieure de Lyon, 5U. Paris III Sorbonne Nouvelle, 6Kyoto

University)

We have been studying perceptual and cognitive ability in horses, from size discrimination, shape
perception, and relative numerosity judgements, using the touchscreen monitor. In this
presentation, we have tested the visual concept formation of “horse” in the horse. At first, using
the 2-choice discrimination task, we trained three ponies. When the pair of pictures, one with
horse and the other with only background scene, ponies are required to touch the picture with
horse. After the single-pair training, we successively introduced new pictures. All the three horses
successfully discriminated the presence-absence of the horse, and these performances were
generalized to newly introduced picture sets. And then we further tested what cues they used for
the discrimination, by presenting manipulated photographs (inverted, grayscale, phase-scrambled,
and grayscale+phase scrambled). The performances were not deteriorated by inversion nor
grayscale. Interestingly, they showed significantly worse performances when the phasescrambled (color/gray) pictures were presented than for baseline trials, but still exhibited
significantly better performances than chance level. These results suggest that they used not only
single but several cues to discriminate the presence or absence of the horse in the picture.
[OC-08] Reinforcing effects of visual social stimuli in common marmosets
ࠐYumiko Yamazaki, Atsushi Iriki㸦Laboratory for Symbolic Cognitive Development,
RIKEN Center for Biosystems Dynamics Research㸧
In social animals, appearance of conspecific individuals can be reinforcing partly because they
are various sources of information such as food resources, dangerous situations, and sexual states.
We examined the reinforcing effects of visual appearance of others in the captive marmosets. The
subjects were trained to choose either of the figures which were simultaneously presented on the
monitor. A response to one stimulus led to reinforcement by sweetened liquid, whereas a response
to the other one led to reinforcement by the liquid and the appearance of the conspecific animal
in the chamber located next to the experimental subject. Daily training was run with the same
pairs: the same individuals appeared when they chose the option with social reinforcement. The
reinforcement contingencies of the stimuli were reversed for three times after 13 training sessions.
After completion of the reversals, the subjects were tested with individuals who were not the
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partners of the training sessions. They could learn to discriminate the figures according to the
outcomes with or without social reinforcement. The test results showed that the choices for the
social reinforcement option temporally increased when they saw unusual partners next to their
experimental chamber.
[OC-09] Exploring attentional bias towards threatening faces in chimpanzees using the dot
probe task
ࠐDuncan Wilson, Masaki Tomonaga (Primate Research Institute, Kyoto University)
Primates have evolved to rapidly attend to threatening stimuli in their environment. The dot probe
task is used extensively to investigate the mechanisms involved in attending to threatening stimuli
in humans. However, few studies have been conducted in nonhuman primates. In the task, two
images appear simultaneously on a screen for a brief period. Typically, one of the stimuli is a
threatening face, whilst the other is a neutral face. After the stimuli disappear, a dot appears in the
location of one of the stimuli. Spatial allocation of attention is measured by the time taken to
respond to the dot. If the dot appears where attention is already allocated, faster response times
are observed. In this study eight adult chimpanzees participated in a series of touch screen dot
probe tasks. We found no attentional bias towards chimpanzee threatening faces relative to neutral
faces and no difference in response times towards faces of high and low threat intensity. However,
biases towards perceptually different primate faces were found. Methodological limitations of
using the task to measure emotional attention including: stimulus threat intensity, stimulus
presentation duration, emotional state and manual responding will be discussed.
[OC-10] Gross motor development changes the mother-child relationship in captive
chimpanzees

༫Miki Kakinuma1, Hitoshi Hatakeyama1, Asami Tsuchida2, Izuru Nose1, Yukiho Kotani3, Aoi
Nonaka1 (1Nippon Veterinary and Life Science University, 2Tokyo University of Agriculture,
3

Animal Medical Hospital)

At Tama Zoological Park㸦Tokyo Japan㸧, there is a room called ‘ kids room’ at chimpanzee
exhibit. Only young chimpanzees can go through the entrance. The developmental timing for
the chimpanzees to start using the room is related to the gross motor development, preceded by
the observation of brachiation and the knuckle walk (Kakinuma2017). For mothers, this episode
can be very nervous one, that they try pull out, scream or peek into the room.
In this study, we have analyzed the data of 8 mother-child pairs shortly after birth to 24 months
with focus on the mother-child interaction prior to the entrance of kids’ room. While the mothers
spend most of the time with the children until 8 months or so, the way the spend time together
changes from quietly laying down or sitting using feeding tools, to taking the child to higher area,
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to roam around exhibit area. This change is possibly related to the gross motor development.
After the kids’ room episode, mothers again start using the feeding tool and children sometimes
come by as if they are observing. As the gross motor development enhances the independence,
the behavior of mothers changes.
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[PA-01]
Behavioral characterization of the rats with caudate nucleus lesions
༫Asami Ujita, Toshiro Mizuta (Department of Psychology, Jin-ai University)
Striatum consists of the caudate nucleus and putamen, and the caudate nucleus is known to be involved
in mental functions such as emotions. This study examined whether thigmotaxis is observed in rats
with caudate nucleus lesions and whether it was caused by emotional changes. Wistar albino rats
(N=24) were used in the experiment. The hole-board test was used as the experimental device. The
results indicated that the frequency of head dips in the lesioned group was smaller than in the control
group, and the time before the first head dip was longer. When analyzing by dividing the hole-board
into the outside area and inside areas, the lesioned group stayed in the outside area longer and moved
a long distance. Based on the results, it is considered that the frequency of head dips decreased in the
lesioned group because of emotional changes and the increase in anxiety caused by the destruction of
the caudate nucleus. On the other hand, there were no differences between lesioned and control group
in the staying time and staying ratio. It is suggested that the lesioned group stayed in the outside area
longer and moved, which caused thigmotaxis.

[PA-02]
Modulation of dorsal raphe neuron activity by interleukin 1 beta and inter-male aggression in
male mice
༫Aki Takahashi1 , Hossein Aleyasin Icahn2, Mihaela A Stavarache Weill3, Meghan E. Flanigan Icahn2,
Sonoko Ogawa1, Scott J. Russo Icahn2 (1University of Tsukuba, 2School of Medicine at Mount Sinai,
3Cornell

Medical College)

Increasing evidence suggests that the immune system is involved in responses to social stress that
causes psychological problems ranging from exaggerated anxiety and depression to antisocial and
violence-related behaviors. Previously, we have shown an involvement of interleukin 1 beta (IL-1ȕ 
in the dorsal raphe nucleus (DRN) on individual difference of aggression in male mice. We found that
animals with no to low aggressive behavior (NON) show higher IL-1ȕlevel in the DRN compared to
animals with aggressive behavior (AGG) in the 3-day resident—intruder test. Local injection of IL-1
receptor antagonist into the DRN caused an increase of aggressive behavior, indicates that IL-1ȕin
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the DRN has suppressive effect on aggressive behavior. To examine DRN neural activity in AGG and
NON individuals, we measured c-Fos expression after aggressive encounter in the serotonin neurons
and glutamate neurons in the DRN. Our result indicated that there were differential activation of DRN
neurons between AGG and NON, suggesting that IL-1ȕmodulates activity of DRN neurons which
causes individual difference of aggressive behavior.

[PA-03]
Attachment behavior and emotional contagion between humans and dogs
༫Maaya Saito, Miho Nagasawa, Takefumi Kikusui (Azabu University)
Dogs can form social bond between the owners, similar to human mother and child. Attachment
behavior of the dogs toward the owners can be categorized with the Strange Situation Test (SST)
㸦Ainsworth et al., 1978㸧similar to human mother and child.. In addition, dogs have a variety of
social cognitive ability and respond sensitivity to human emotional expressions, so there is a
possibility that the change of owner’s emotional state transmits to the dogs. In this study, we examined
a transmission of emotion between the dogs and owners by measuring the autonomic activity accessed
by heart rate variability (HRV) and observing the behavior related to attachment in the SST. As the
results, the dogs’ behavior differed according to who spent time together with them in the room; the
owner condition or stranger condition. In the owner condition, [Exploration],[Playing],[Greeting]
[Following], and [Gaze] increased, but on the other hand, [Stand by the door] and [Bark] decreased.
Correlation coefficient of the HRV between the dogs and owners was high when the owners reunited
again with the dogs in the room. This poster presents a relation between emotion-transmission and the
types of attachment.

[PA-04]
Development of dogs' attachment behaviors to humans
༫Sakiko Tomori1, Miho Nagasawa1, Haruna Otsuka2, Tomoko Morita2, Kazutaka Mogi1, Takefumi
Kikusui1
(1Azabu University, 2Japan Guide Dog Association Fuji Harness)

Animals including humans require physical and psychological protection in infancy, and form a strong
bond with mothers by attachment behaviors to their mothers. Even in an interspecies relationship, such
as humans and dogs, domestic dogs show attachment behavior to their owners as human infants do
and there is a biological bond between them.
The purpose of this study was to investigate the development process of dogs' attachment to humans,
and correlation between attachment development and social behavior in their adulthood. Strange
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Situation Test (SST), which is the most common method for assessing attachment in humans, were
conducted in guide dogs’ puppies. In addition, we analyzed the relationship between the results of SST
and the behavioral performance assessed by the trainers one year later.
As the results, there were significant differences in "Exploration", "Passive behavior", "Playing", and
"Whining" in puppies in a comparison of caregiver and stranger conditions.

Furthermore, there was

a negative correlation between "sensitivity" and passive behavior to strangers, and between
"dominance" and behavior looking for caregivers. These suggested that puppies can distinguish their
caregivers from strangers and behaviors in puppies may be predictive for future behavioral
temperament.
[PA-05]
Does raising experience facilitate multisensory emotion perception of dogs in humans?
ూMarina Kawase1, Akihiro Tanaka2, Ayaka Takimoto1,3 (1Department of Behavioral Science,
Graduate School of Letters, Hokkaido University, 2School of Arts and Sciences, Tokyo Woman's
Christian University, 3Center for Experimental Research in Social Sciences, Hokkaido University)
Previous studies have shown that humans can perceive dogs’ facial and vocal emotions. However,
there is still no study about humans’ multisensory emotion perception of dogs. In this study, we tested
about humans’ multisensory emotion perception of dogs, and investigated whether the perception is
facilitated by raising experience of a dog and which modality, visual or auditory one, is dominant in
the perception. Participants were people who have experienced raising of a dog for more than 2 years
(dog owner) and have not. We used happy emotion as positive one and angry emotion as negative one.
In a multisensory task, we presented audiovisual stimuli in which the emotional value of a face and a
voice was congruent or incongruent. Participants were instructed to ignore vocal emotion and judge
facial emotion in the face-attention condition, and vice versa in the voice-attention condition. In an
unisensory task, we presented only the faces in the face condition and only the voices in the voice
condition. We calculated the mean accuracy in each condition and compared the accuracies between
tasks. We report our results on the day of this conference.
[PA-06]
The effects of environmental enrichment on anxiety-like behavior and hippocampal gene
expression in Hatano rats
ూHikaru Asano1, Airi Nakayama1, Hasuka Okawa1, Hideyo Tokuoka1, Ryo Ota2, Maiko Kawaguchi1
(1School of Agriculture, Meiji University, 2Hatano Research Institute, Food and Drug Safety Center)
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Environmental enrichment (EE) can reduce anxiety-like behavior. However, the effects of EE may
differ depending on the characteristics and genetic background of animals. In this study, we conducted
an experiment to examine the effects of EE on Sprague-Dawley rats (SD), and on Hatano rats (HAA,
LAA) selected from SD by active avoidance test. It was known that HAA show higher anxiety-like
behavior than LAA. At 4 weeks of age, animals were introduced into either normal cages or
environmentally enriched cages containing a running wheel, tube and shelter. At 8 weeks of age, we
conducted an elevated plus maze test to investigate any differences in anxiety-like behavior between
the different rat types and housing environments. Brains were sampled at 20 weeks of age and gene
expression levels in the hippocampus were measured using Real-time PCR. EE reduced anxiety-like
behavior only in LAA. BDNF (Brain-derived neurotrophic factor) 3, 4 and GR (glucocorticoid
receptor) gene increased in HAA and LAA. However, BDNF1 and TrkB (Tyrosine receptor kinase B)
gene increased only in LAA. These results suggest that the effects of EE differed between strains, and
that BDNF1 and TrkB are involved in these mechanisms.

[PA-07]
Effect of environmental enrichment on reproductive behavior and body weight in Hatano rats
༫Airi Nakayama1, Hasuka Okawa1, Hikaru Asano1, Hideyo Tokuoka1, Ryo Ohta2, Maiko Kawaguchi1
(1Lab of Animal Behavior and Environmental Science, School of Agriculture, Meiji University,
2Hatano

Research Institute Food and Drug Safety Center)

Environmental enrichment, such as living in a spacious environment and having various toys, brings
out natural behavioral and endocrinological reactions that can enhance animals’ quality of life, but it
does not always have a good impact on all animals. , Here, we studied inbred Hatano high-avoidance
(HAA) and low-avoidance (LAA) rats, selected from Sprague-Dawley (SD) rats for high and low
active avoidance learning in shuttle box tests, to explore the effect of environmental enrichment on
animals with different emotional behavior characteristics. Four-week old male Hatano (HAA and
LAA) and SD rats were subjected to either a continuous standard environment (SE), or an enriched
environment (EE) that comprised a large cage with a tunnel, running wheel and hiding place. After
seven weeks, the rats were subject to a behavioral test to measure reproductive behavior and a sexual
behavior test. EE tended to suppress body weight gain in HAA rats. The LAA rats reared in EE showed
later mount latency than LAA rats reared in SE. Also, HAA rats reared in EE showed later intromission
latency than HAA rats reared in SE. These results showed that there was a difference in the effect of
environmental enrichment on HAA and LAA.
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[PA-08]
The effect of oxytocin injection on socio-emotional behavior in pubertal mice
༫Shogo Sugimoto, Toshiro Sakamoto (Kyoto Tachibana University)
Oxytocin plays an important role in socio-emotional behavior in mammals. In the present study, we
examined the effects of oxytocin intraperitoneal injection on emotional and social behavior in pubertal
mice. C57BL/6J male mice underwent four kinds of behavioral tests at 5 weeks of age: the social maze
(SM) test, the social preference (SP) test, the light-dark transition (LDT) test, and the elevated zero
maze (EZM) test. Oxytocin (H-OT: 1 mg/kg, L-OT: 0.1 mg/kg) or saline was injected 10 minutes
before each behavioral test.
There were no differences among the three groups in SM test performance. In the SP test, control and
L-OT mice exhibited normal investigation to stimulus mice (both a novel and a cage-mate mouse).
However, H-OT mice rarely investigated either type of stimulus mice. In the LTD test, the time spent
in the light room by H-OT mice was shorter than that spent by the control and L-OT mice. In the EMZ
test, the time spent in the open areas by H-OT mice was also shorter than that spent by control and LOT mice. These results indicated that oxytocin administration at a high dose (1 mg/kg) might reduce
social behavior and enhance anxiety-related behavior.

[PA-09]
Testing the social salience hypothesis: The effect of intranasal oxytocin on conditioned aversion
to a social-place compound cue in mice
༫Kumi Shinoda, Yuta Yazu, Yutaka Kosaki (Waseda University)
Exogenous oxytocin can produce conditioned social preference in female mice; that is, the subject
mouse acquires a preference for a conspecific which had been paired with oxytocin administration
(Kosaki & Watanabe, 2016). There are two possible accounts for this effect; firstly, oxytocin works as
a social reward per se, and secondly, oxytocin increases salience of social stimuli. The current study
sought to tear these two accounts apart, by examining the effect of intranasal oxytocin in aversive
conditioning of compound cues consisting of social and non-social elements. Female mice were
injected with lithium chloride before being exposed to a compound stimulus (CS+) consisting of a
specific place (X) and a same-sex conspecific (A). On the next day, a compound (CS-) of a different
place (Y) and a different mouse (B) was paired with saline injection. During conditioning, one group
of mice was intranasally administered with oxytocin (12 µg per mouse) on CS+ trials and saline on
CS- trials. The other group received saline on both the CS+ and CS- trials. Based on the salience
hypothesis, we would expect to observe an enhancement of conditioned aversion to the conspecific in
oxytocin-administered group. We will report the result on the conference.
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[PA-10]
The effects of acoustic environment on mouse behavioral responses
༫Yui K Matsumoto, Yuichi Yamashita, Osamu Ueno, Manabu Honda (National Institute of
Neuroscience, National Centre of Neurology and Psychiatry)

Animal behavior in response to stimuli changes according to the environmental condition. Integrating
stimuli information and environmental information in behavioral response is critically important for
reacting adaptively in the natural environment. However, it remains unclear which kind of
environmental information is important for animal behavioral response. In this study, we focus on
acoustic environment, and examined the effect of the background sounds on exploratory behavior
during open field test in mice. Mice were exposed to 4 acoustic environments 10 min before and during
the behavioral test as follows; (i) Rainforest sounds (n = 13), (ii) Reversed rainforest sounds (n = 13),
(iii) White noise (n = 12), or (iv) no sounds (n = 12). We found that activity of mice differed according
to the acoustic environment. Mice exposed to reversed rainforest sounds showed the highest level of
activity, following by animals exposed to rainforest sounds, to no sounds, and to white noise. Although
the interpretation of this result needs further discussion, the finding suggests that acoustic environment
affects animals’ exploratory behavior in the new situation and that the effect was caused by not only
presence/absence of sounds, but also the several acoustic characteristics.

[PA-11]
Psychological effects of contact with a large dog: a test for the effect of animal assisted activity
(AAA) with questionnaires and implicit association test (IAT)
༫Kouji Urushihara1 , Ryosuke Furuno2, Haruki Minagawa3, Riho Yamaguchi4, Hirona Kobayashi1
(1Department of Psychological Sciences, Health Sciences University of Hokkaido, 2Hokkaido
Government, 3 Hokkaido Welfare College, 4 Asahikawa City Office)

Psychological effects of short-term contact with a large domestic dog was investigated with
undergraduate students as participants. Participants received a dog-therapy (DT) session and a recess
(RE) session on different days with the order of session counterbalanced. During the DT session,
participants were allowed to contact freely with a calm female golden-retriever for 30 min. During the
RE session, participants took a rest break for 30 min in a quiet room. Before and after each session,
participants were asked to fill questionnaires to measure their sense of relaxation (Koike, Shibuya, &
Fujimaki, 2007), state anxiety (A-state of STAI in Japanese; Shimizu & Imae, 1981) and psychological
stress responses (SRS-18; Suzuki et al., 1998), and received an implicit association test (IAT) on a PC
to measure their implicit anxiety. Results showed that their anxiety and senses of relaxation measured
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via questionnaires changed in the positive direction significantly more after the DT than the RE session.
These results suggested that short-term animal assisted activity with a large dog is effective in
decreasing anxiety and increasing senses of relaxation. The implicit anxiety measured with IAT were
analyzed and discussed in relation to these psychological changes.

[PA-12]
Neural activity in the basal ganglia prior to vocal behavior in Java sparrows
༫Sachio Uemoto, Shin Yanagihara, Kazuo Okanoya (Department of Life Sciences, Graduate School
of Arts and Sciences, The University of Tokyo)
Male songbirds sing to seduce females, but they sometimes sing alone (undirected song, US). Being
induced without apparent external stimulus, US could be influenced by intrinsic motivation. In the
brain of songbirds, Area X, corresponding to the mammalian basal ganglia, integrates motor and
reward-related dopaminergic signal during US. Recent studies suggested that its neurons can be
categorized into 6 subtypes by their firing characteristics during singing. In the present study, neural
activity in Area X of male Java sparrows (Lonchura oryzivora) was analyzed during vocal behavior
(songs and innate trill calls), especially around its onset and offset. Results showed that firing rate
(FR) of Area X neurons increased during singing in the same pattern as past study categorized. We
found that FR increase around song onset was much slower than decrease around offset. It started few
seconds, and sometimes more than 10 seconds, prior to singing. Moreover, some neurons showed FR
increase also during call emissions. These results suggest that the internal state changes in the songbird
vocal system including Area X might precede the occurrence of US and other vocalizations, and the
FR increase represents gradual increase of motivation related with vocalizations. (Supported by JSPS
grants #17H01015 and #17H06380.)

[PA-13]
Influence of Cross-Fostering on Anxiety-Like Behavior and Expression of Wnt3a Gene in
Hippocampus in Hatano Rats
༫Kotaro Kawakami1, Shingo Nakazima2, Tomoko Soga2, Ishwar S Parhar2, Ryo Ohta3, Maiko
Kawaguchi1 (1Graduate School of Agriculture, Meiji University, 2 Brain Research Institute, School of
Medicine and Health Sciences, Monash University Sunway campus (BRIMS), 3Hatano Research
Institute, Food and Drug Safety Center)

The level of anxiety-like behaviors in rat pups changes depending on the rearing environment. Hatano
high (HAA) and low (LAA) avoidance rats have been selectively bred based on respective high and
low avoidance performance in an active avoidance task. HAA rats have higher anxiety-like behavior
than LAA rats, but it is not clear if these characteristics can be influenced by the rearing environment.
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Therefore, we examined the effect of HAA and LAA foster mothers on HAA and LAA pups by
comparing anxiety-like behavior by elevated plus maze behavioral test and real-time PCR expression
levels of the Wnt3a gene in the brain hippocampus which has been shown to affect anxiety-like
behavior. Both LAA and HAA offspring reared by LAA dams showed less anxiety in the elevated plus
maze than offspring reared by HAA dams. The influence of cross-fostering was also seen with Wnt3a
gene expression. However, offspring anxiety was still significantly less in LAA offspring than in HAA
offspring. Therefore, these results indicate that although HAA is genetically more anxious than LAA,
the level of anxiety is affected by the rearing environment. This work was supported by Research
Project Grant (A), Institute of Science and Technology, Meiji University.

[PA-14]
Behavioral evidence of auditory-induced visual illusion in rodent
༫Yuki Ito, Ryo Sato, Shizuko Hiryu, Kohta I. Kobayasi (Graduate School of Life and Medical
Sciences, Doshisha University)

Various illusions like McGurk effect caused by sensory integration in humans have been studied. It is,
however, not well known whether other animals experience the illusion involved in audio-visual
information. We investigated whether Mongolian gerbil perceives the sound-induced flash illusion by
novel object recognition. When a brief visual stimulus is accompanied by two brief sounds, the single
flash is often perceived as two flashes, and the illusion is called “sound-induced flash illusion”. An
object equipped with a LED was set in a free field, and a loudspeaker was fixed above the field. In
familiarization session, both experimental and control group explored a flash-emitting object, while
single flash and double sounds were presented asynchronously. In test session, timing of flashes and
sounds was synchronized. As a result, experimental group explored the object more in test than in the
last familiarization trial, while control group presented with timing between flashes and sounds shifted
by 100 ms in test did not show increase of exploration time. These results suggest that sound-induced
flash illusion occurs in gerbil and their temporal window is similar to that of humans. We will
investigate the brain region related to this illusion using physiological methods such as optical imaging.

[PA-15]
The effect of prior visual exploration on the following in situ exploration in rats
༫Nobuya Sato1,2, An Qi Zhu3, Yoshiyuki Takahashi2 (1Department of Psychological Sciences,
Kwansei Gakuin University, 2Center for Applied Psychological Science, Kwansei Gakuin University,
3Graduate

School of Comprehensive Human Sciences, University of Tsukuba)

When we are exposed to a new environment, we visually explore around us for a while and then start
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to move. We examined whether prior visual exploration at a distance can affect the following in situ
exploration. An experimental box was divided into two segments. At first, rats were placed in one
segment of the box and were classically conditioned by pairing of a visual conditioned stimulus (CS)
with food pellet as an unconditioned stimulus (US). The visual CS was presented at a fixed position
or a variable position on a display of the other segment of the experimental box. After the conditioning,
the rats were allowed to explore the entire box, and the time spent in the familiar and novel segments
was measured. As a result, the rats that conditioned with the CS presented at the variable position spent
time in the novel segment, in which the visual CS was presented, longer than the rats conditioned with
the CS at the fixed position. This suggests that prior visual exploration of various locations of an area
develops a preference of the area as compared with visual exploration restricted a specific location.

[PA-16]
Effect of stimulus brightness on stimulus-induced exploratory behavior in rat
żYoshiyuki Takahashi1, Nobuya Sato1,2 (1Center for Applied Psychological Science, Kwansei Gakuin
University, 2Department of Psychological Sciencies, Kwansei Gakuin University)

In rodents, exploratory behavior has been evaluated as the indices reflected psychological function
(e.g. as memory index in object recognition task). However, why rats explore around themselves has
not been examined in detail. Exploratory behavior is defined as the behavior to gather information
which exist around the organism. According to this definition, exploratory behavior might be evoked
by increase of the information around the organism. We previously reported that moving distance of
rats was increased by presenting the random walk dots pattern. This result suggested that visual
stimulus caused exploratory behavior. The amount of dots (10, 50, 90 dots) and the percentage of
random walking dots (10, 50, 90 % of the total) had been controlled as the information. As the amount
of dots increased, the moving distance of the rat increased accordingly. There is a possibility that the
rats explore around themselves against the brightness of a stimulus. In this report, we presented
motionless dots patterns and investigated whether exploratory behavior increased according to the
amount of dots. As a result, there was no difference in moving distance of rats depending on the amount
of dots. The stimulus movement may be important to induce the exploratory behavior.

[PA-17]
Efficient control of tool-use behavior according to the environment in rodents
༫Koichi Tasaka1, Shoko Yuki1,2,3, Kazuo Okanoya1 (The Graduate School of Arts and Sciences, The
University of Tokyo, 2Japan Society for the Promotion of Science, 3Graduate School of Brain Science,
Doshisha University)
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Tool-use is efficient behavior realized by animals interacting with objects. Tool-use behavior can be
observed in experimental settings under which the behavior is shaped by operant conditioning or in
natural settings where animals learned through trial-and -error and/or observational learning. More
important question is whether animals can adaptively modulate their tool-use behavior according to
the environmental constraints. We trained 10 rats to bring two halves of a resin ball into a hole. We
also trained rats to put two halves together and to make a ball. Rats can take two halves into the hole
either by taking them separately or by taking them together. The latter was more efficient than the
other in terms of the cost of carrying but required additional manipulative/cognitive cost to put the two
halves together. As a result, rats were able to use the two behaviors properly depending on
environmental constraints, utilizing the property of magnets to stick together, and tended to attach two
halves if they were prepared at a distance from the hole or if they are closely arranged. Results
demonstrated that rats use tools spontaneously and more effectively, according to the environment.
Work supported by MEXT/JSPS KAKENHI #4903, JP17H06380.
[PA-18]
Pavlovian conditioning in head-fixed mice.
ూTomoki Matsuo1,Koji Toda2, Shun Fujimaki1, Yutaka Kosaki1 (1Department of Psychology, Waseda
University, 2Waseda Institute for Advanced Study, Waseda University)
Pavlovian conditioning is the basis of many kinds of our everyday learning and behavior. Advances
of cutting-edge techniques in molecular biology and engineering offer new tools to study animal
learning and memory. To monitor and manipulate neuronal activities effectively in the brain, it is
getting popular to study behavior with head-fixed mice. There are several advantages of testing mice
while their heads are fixated in a constant position. For instance, the head-fixed conditions endorse
that the animal is presented with the stimuli in a constant arrangement, which excludes behavioural
confounds that often undermine the interpretation of the results. The licking responses in the headfixed setup also enable temporally precise analyses of learned behavior compared to conventional
measures such as magazine entries and freezing. Here we utilized this head-fixed technique for
studying associative learning theory. Using this head-fixed setup, we assessed acquisition of Pavlovian
conditioning. We demonstrate successful acquisition of conditioning as indexed by a standard
definition of conditioned response. Additionally, we report various indices of conditioned and
unconditioned licking responses, including licking duration, temporal distribution, inter-licking
intervals, and licking frequency. This approach will shed a new light on quantitative analysis of animal
learning and behavior.
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[PA-19]
Repetition rates of trill calls in aggressive, affinitive, and isolated contexts by Java Sparrows
(Lonchura oryzivora)
ూAkari Furutani1, Chihiro Mori1, 2, Natsune Shikano1, Kazuo Okanoya1 (1Graduate School of Arts and
Sciences, The University of Tokyo, 2Research Fellow of Japan Society for the Promotion of Science)
Java Sparrows (Lonchura oryzivora) use several calls depending on behavioral contexts. They produce
similar trill calls both in aggressive and affinitive situations. We previously showed that these trill calls
are mainly differed in repetition rates. Male Java Sparrows also produce trill calls prior to singing
under social isolation. In this study, we compared trill rates under aggressive, affinitive, and isolated
conditions. Calls were recorded from a total of 26 Java Sparrows (19 males) and analyzed using Oneway ANOVA. Results revealed a significant difference among trills uttered under the three conditions.
Tukey’s post hoc test showed that aggressive trills are faster than affinitive trills, and isolated trills are
faster than affinitive trills. Isolated trills are, however, faster than affinitive calls but similar to
aggressive trills. Comparing distribution of trill rates among the three conditions, we found that the
isolated trills were categorized ether in aggressive or affinitive clusters. From these results, we can
conclude that trill rates in Java Sparrows could be divided into two categories. (work supported by
MEXT #4903, JP17H06380).
[PA-20]
Human-dog interaction by visual and auditory signals
ూShohei Matsushita, Miho Nagasawa, Takefumi Kikusui (Department of Veterinary Science, Azabu
University)
It is still unclear what kind of human emitted signals dogs change their behavioral responses to. In this
study, in order to examine the efficacy of the visual and auditory signals from the humans to dogs, we
observed how much the dogs’ responses were controlled by these signals. The subjects’ success rate to
human command and dogs’ behavior was compared under two conditions; real human-dog interaction
(Real-Owner) and human-dog interaction via monitor (Monitor-Owner). In the Monitor-Owner
condition, the owners were in a different room but the dogs and owners could communicate with each
other at real-time via regenerated audio-visual signals. As the results, the success rate was significantly
lower in the Monitor-Owner condition than the Real-Owner condition in the first 2 sessions of the 4
sessions (1 session: 10 commands). In Real-Owner condition, the success rate decreased through the
sessions, but in the Monitor-Owner condition the success rate did not change throughout the
sessions. There was no difference between the conditions in the gaze time and the time of tail-wagging
during the sessions. These suggest that even the Monitor-Owner can be expected to interact with dogs
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and moreover, there is a possibility the dogs can discriminate the Monitor-Owner and the Real-Owner.

[PA-21]
Respiration synchronizations between humans and dogs
༫Tomoki Hashimoto, Miho Nagasawa, Takefumi Kikusui (Azabu University)
Behavioral synchronization is known as the basis of emotional contagion. In humans, respiration
synchronizations which occur in face-to-face communication and between mother and child are known.
In addition, there is a breath synchronization between the whales mother and child. However, it is
unknown about the physical synchronization between dogs and humans. In this study, we hypothesized
that breath synchronization can occur in human-dog dyads, which forms relationship as the human
mother and child.
Firstly, we carried out some experiments to establish a measurement method of breath in resting dogs.
Attaching the Magneto-Impedance sensor and the magnet in the vicinity of the end ribs, there was a
distinct wave of magnetic power corresponding to dogs’ respiration. In humans, the respiration was
measured by a thermocouple. Using these two devices, the respiration of humans and dogs can be
measured at the same time. In the poster, we present the data of respiration changes in humans and
dogs under a emotional contagion condition in which only humans are exposed to emotion-stimulating
movies.

[PA-22]
Social role of eye-blinking between humans and cats
༫Hikari Koyasu, Takefumi Kikusui, Miho Nagasawa (Department of Veterinary Science, Azabu
University)

Emotional contagion occurs by synchronization of behavior, and it is the primitive form of empathy.
One example of synchronization of behavior is eye-blinking. In humans, eye-blinks of the storylistener were synchronized with those of the story-teller. This synchronization lead to sharing the break
of the story and enhancing mutual understanding of the story and empathy. Various synchronization
of behavior has been reported among the same species, and it has been suggested that it can be occurred
among different species as well. Cats is one of the most-widely habituated companion animals. The
purpose of this study is to investigate the social role of eye-blinking between humans and cats.
In the first experiment, we examined whether cats positively show eye-blinking to humans. We
compared the blink frequency of cats under three conditions;one was without human (No Human),
second was with human but without Interaction (No Interaction), and the last was with human gazing
at the cat (Gaze Interaction). As a result, the blink rate was higher in Gaze Interaction. Since
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responding blinks have a social role in humans, eye-blinking of cats may have a similar social role. In
addition, we are now investigating the time-synchronization of eye-blinking between humans and cats.

[PA-23]
Behavioral responses of a mother and other in-group and out-group individuals toward a
wounded foal: a case report in feral horses (Equus Caballus)
༫Monamie Ringhofer1, Sota Inoue2, Pandora Pinto2, Sakiho Ochi2, Tamao Maeda2, Renata S.
Mendonça3 (1Kyoto University Institute for Advanced Study, 2Wildlife Research Center of Kyoto
University, 3Primates Research Institute of Kyoto University)

A rare case of social interaction between a wounded foal and other individuals including her mother
was observed in feral horses at Serra D’Arga, Portugal. We found a foal, wounded possibly by wolves’
attack, became unable to stand up. We video-recorded behavior of the mother and the foal until the
foal died. The mother tried to stay with her foal, although her group’s male tried to take her back to
the group. When she kept staying with the foal, she behaved aggressively toward two bachelor males
approaching her. When the mother was some distance away from the foal, we observed one adult
female of another group licked the foal for about 15 minutes, and showed aggression toward others
who approached the foal. At the end, the mother went back to her group leaving her foal alone. Feral
horses form a stable harem group maintaining long-term social relationships with group members, and
females are known to form a strong maternal bond with their foals. This is an episode illuminating a
conflict between the female-offspring bond and female-group bond. This report also indicates that
horses, especially females, show affiliative behavior toward a wounded foal, even an out-group
member.

[PA-24]
Effects of maternal separation on the development of empathetic behaviours in rats
༫Ruri Kimura, Nao Anzawa, Nanami Murayama, Yutaka Kosaki (Waseda University)
In humans, early life stress (ELS) has been shown to impair typical development of different brain
regions, and it is considered a risk factor for various psychiatric disorders. In addition, individuals
with ELS are more likely to demonstrate a lack of empathy and problems with interpersonal
relationships. In the present study, we used maternal separation (MS; from postnatal days 2-14) as an
ESL model in rats to investigate whether ELS impairs the later development of empathetic abilities.
Specifically, we assessed observational fear learning, pain contagion, and social transmission of food
preference (STFP) in a group of rats that were subjected to MS stress and in a control group. For
observational fear conditioning, the mother rat was first individually conditioned to an olfactory cue,
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which was subsequently presented to the mother and the pups. Pups’ acquisition of fear was then
assessed in a Y-maze with two olfactory cues. For pain contagion, we measured the potentiation of
pain response in a pair of rats simultaneously injected with formalin at its paw. For STFP, we measured
acquisition of preference for a novel food of which scent was previously carried by a demonstrator.
The results will be reported on the conference.

[PA-25]
Behavioral Characteristics of Male Mice Lacking Androgen Receptor on Estrogen Receptor Į
Expressing Cells.
༫Sonoko Ogawa1, Shoko Sagoshi1, Kazuhiro Sano1, Anders Ågmo1,2 (1Lab. Behavioral
Neuroendocrinology, University of Tsukuba, 2Department of Psychology, University of Tromsø)

It is well established that testosterone plays a critical role in the regulation of male social behavior by
acting on androgen receptors (AR) and estrogen receptors (ER), after being aromatized to estradiol in
the brain. However, it is not completely understood whether AR and ER, particularly ERĮmay need
to be simultaneously activated. Here, we produced ERĮ-cell specific AR knockout (ERĮ-ARKO) mice
by crossing ERĮ-Cre male and AR-floxed female mice and examined their social behavior. We
confirmed that no AR expression in ERĮ-immunoreactive (IR) neurons in ERĮ-ARKO male mice
resulting great reduction of AR-IR cells in the medial preoptic area and medial amygdala. In long-term
social preference test (cf. Tsuda and Ogawa, PloS One, 2012), we found that unlike wild-type mice,
ERĮ-ARKO spent more time in the vicinity of a female mouse and hardly approached the area with a
male mouse throughout 18days recording period. They showed no mount or intromission during
30min test and failed to sire after 2weeks of cohabitation with female mice. Their aggressive behavior
was also greatly reduced but not completely disrupted. These findings suggest that synergism of AR
and ERĮmay be necessary for masculinization in male mice. (Supported by KAKEN #15H05724 to
SO.)

[PA-26]
A preliminary study for matching-to-sample task with tactile stimulus in rats
༫Makiko Kamijo1 ,Clemence Tillet1,2, Shoko Yuki1,3,4 ,Noriko Katsu1,3, Kazuo Okanoya1 (1Graduate
School of Arts and Sciences, University of Tokyo, 2UFR Arts et Sciences Humaines, Université de
Tours, 3Japan Society for the Promotion of Science, 4Graduate School of Brain Science, Doshisha
University)

Matching-to-sample procedure has been widely used in animal cognition studies. But it was difficult
to show that rats have an ability to perform the task because visual stimuli were often used in several
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experiments. Here, we examined whether rats can perform matching-to-sample task by using tactile
stimulus. The apparatus was a modified T-maze and tactile stimuli were presented on the floor of each
of the three runways. Sample stimulus was placed in the first runway from the start position, and two
comparison stimuli were placed in the left and right runways. One of the comparisons was the same
with the sample, and another was different. Animals were trained to match the left or right comparison
with the sample stimulus. Correct responses were reinforced by two pellets and a sound, whereas
incorrect responses were punished by 20 s time out. Two rats accomplished the criteria over 80%
correct responses for three successive sessions. The result shows rats can discriminate two runways
depending on the tactile stimuli as discriminative cues, but there is a possibility that they might use
direction cue rather than matching-to-sample strategy. Further investigation is in progress (Work
supported by MEXT/JSPS grant #4903, 17H06380 and 17K18694).

[PA-27]
Effects of AP5 or muscimol infusion into the retrosplenial cortex on the retrieval of spatial
memory in rats
༫Shota Shimoda1, Toshimichi Hata2 (1Graduate School of Comprehensive Human Sciences,
University of Tsukuba, 2Faculty of Psychology, Doshisha University)

The retrosplenial cortex (RSC) is known to play a role in spatial learning and memory from lesion
studies, but its involvement in the retrieval of spatial memory is unclear. We examined the involvement
of the RSC in the retrieval of spatial memory using the Morris water maze task. Male Wistar rats were
first trained to find a hidden platform using four extra-maze cues for five days of acquisition phase.
Subsequently, they were tested for retrieval without the platform under one of two conditions (onecue or four-cues) for two days. Just before each test session, rats were bilaterally infused with
muscimol Ȗ-aminobutyric acid A receptor agonist), AP5 (N-methyl-D-aspartate receptor antagonist),
or aCSF (artificial cerebrospinal fluid) into the RSC. Under the four-cues condition, musciomol or
AP5 groups spent significantly less time in the circular area where the platform had located than the
aCSF Group. Under the one-cue condition, the time spent in the target zone for the aCSF groups was
similar to chance levels, meaning that this test condition was not suitable as the test for the retrieval
of spatial memory. These results suggest that the RSC involves in the retrieval of spatial memory.

[PA-28]
Discrimination of the shape of mazes in rats
༫Ayaka Sato, Nobuya Sato (Department of Psychological Sciencies, Kwansei Gakuin University)
Some previous studies have been shown that a lot of kind of animals can use geometric cues to solve
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spatial tasks. The purpose of this study is to investigate which of visual or tactile cue is useful to
recognize the geometric structure of an environment. Rats were trained to discriminate between two
different shapes of mazes. All corners of one maze were rounded shape (R-maze), the other had
squared corners (S-maze). All mazes had boxes on the both inner and outer walls. Rats ran either Ror S-maze and chose one of the two boxes. When they chose the correct box corresponding to the
shape of the maze, they could get rewards. After rats reached a learning criterion, in the test phase,
they ran different mazes from the learning phase; one maze had round-shaped inner walls and squareshaped outer walls (R-s maze), and the shape of the other’s inner walls was square and that of the outer
walls was round (S-r maze). The result showed that the rats could discriminate the shape of the mazes.
However there was no clear consistent tendency to use either the inner or the outer walls as the cue to
discriminate.

[PA-29]
Use of position-matching memory task for testing metacognition in pigeons
༫Arii Watanabe1, Fu Imamura2, Kiwako Shimada3, Tomokazu Ushitani1 (1Graduate School of
Humanities, Chiba University, 2Faculty of Letters, Chiba University, 3Graduate School of Humanities
and Studies on Public Affairs, Chiba University)

The notion that metacognition is an ability found only in humans and some primates has been
challenged with accumulating evidence from non-primate mammals and avian species. Yet, the results
from pigeons have been inconclusive. There is a possibility that the escape-response paradigm,
commonly used as a test of metacognition, pose difficulty for species with high impulsivity. In an
attempt to minimise subjects’ behavioural cost in choosing the metacognitive response, we designed
a new metacognition task that involves study time. Because animals that can monitor their own
knowledge state should spend longer time encoding a more difficult sample information, their
allocation of study time should increase with task difficulty. Our task was a spatial memory task
requiring pigeons to remember the relative location of the target displayed on a touchscreen monitor.
During the presentation of the sample stimulus, the subjects could choose when to proceed onto the
test phase by responding to a red dot on the screen. Time taken to make this response showed an
inverse relation with task difficulty. The results are discussed in light of reinforcement rate.

[PA-30]
Metacognitive and non-metacognitive behavior adaptation in rats after degenerated task
performance
༫Shoko Yuki1,2,3, Yoshio Sakurai2, Kazuo Okanoya1 (1Graduate School of Arts and Sciences, The
University of Tokyo, 2Research Fellow of Japan Society for the Promotion of Science,
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3

Graduate

School of Brain Science, Doshisha University)

At the behavior level, metacognition is a use of one’s cognitive processes, such as confidence about
memory, to adaptively modify behavior. To measure this, animals are imposed upon some cognitive
task, and are given alternative options which enable them to efficiently perform the task only when
they can use metacognition. We already reported that rats in the lower chance level (6-choice) memory
task succeeded to utilize the metacognitive option, while rats in the higher chance level (2-choice) task
did not. This suggests rats exhibit metacognitive behavior only when their performances without the
metacognitive option are sufficiently low. Here we manipulated the task to decrease their performance
within individuals and assessed changes in option use. In three rats, their task was switched from 2 to
6-choice. In another three rats, memory hold time was prolonged. All rats finally increased the
frequency to use the option after the manipulations. However, not all rats showed the adaptive use of
the option. Results suggest the increment in the frequency to use the option by environmental change
is not necessarily accompanied by the increments in the adaptiveness. To further study metacognitive
processes, we need to develop methods to directly condition adaptive use of metacognitive option.

[PA-31]
Does methamphetamine exposure produce learning under zero contingency?
༫Yutaka Kosaki, Young joo Joh (Waseda University)
Previous studies have indicated that repeated exposures to the dopaminergic drugs of abuse, such as
cocaine and amphetamine, can promote the shift of behavioural processes underlying instrumental
behaviour from the goal-directed to the stimulus-response (S-R) habit process (e.g., Nelson &
Killcross, 2006). The accelerated habit formation could be one mechanism whereby the initial
recreational (goal-directed) drug use can easily turn into addiction. The habit process is defined by its
insensitivity to the expected value of the outcome as well as to the response-outcome contingency.
While the previous studies focused on the former criterion, it is conceivable that the repeated exposures
to the drugs of abuse also affect the latter, and even the contingency learning in general. Using the
instrumental contingency degradation procedure in mice, we tested whether repeated pre-exposures to
methamphetamine can render instrumental performance insensitive to the response-outcome
contingency. We also investigated using Pavlovian fear conditioning whether exposures to
methamphetamine can promote learning under the so-called truly random control condition, in which
there is zero contingency between the CS and the US. Such aberrant learning would attest the general
effect of methamphetamine exposure on contingency perception. The result will be reported on the
conference.
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[PA-32]
Social companions may affect rat pup physical strength and anxiety calls
ూAnna Isobe, Maiko Kawaguchi (Graduate School of Agriculture, Meiji University)
When rat pups are isolated from their mothers, they emit ultrasonic vocalizations (USVs) as an anxiety
behavior. These USVs are related to physical strength and ambient temperature. Previous studies
reported that maternal separation induces locomotor activity in rat pups and that USVs are reduced by
the presence of anesthetized mothers and anesthetized littermates. We examined the effect of
unanesthetized social companions (littermates) on pups’ physical strength, USVs and their relations.
Preliminary USV, righting reflex and negative geotaxis tests were conducted before and after pups
were put in various environments: no maternal separation (Control: CON), maternal separation with
littermates (LMS) and single maternal separation (SMS). Only SMS pups showed increased physical
strength between the two tests. There was a strong correlation between the number of USVs by each
CON and LMS pup measured in the before and after tests, suggesting that individual vocal ability was
more important than environmental factor for these pups.

However, the SMS pups did not show this

correlation. Therefore, these results indicate that SMS has a big influence on pups’ physical strength
and USV ability. This study also indicates that social companions could suppress the effect of maternal
separation.
[PA-33]
Production of regular rhythmical action induced by external stimuli in rats
ూNoriko Katsu1, Shoko Yuki2, Kazuo Okanoya1 (1Graduate School of Arts and Sciences, University
of Tokyo, 2Graduate School of Brain Science, Doshisha University)
Ability to entrain to external rhythm is limited to several nonhuman species, but regular, periodic
motor actions such as locomotive actions are more widely seen. We investigated ability to maintain
regular actions induced by external stimuli on rats. Rats learned to press lever synchronously with
five-consecutive visual and audio stimuli presented regularly in two types of tempi. Then we tested
whether they maintained pressing action when the fifth stimulus was omitted. We predicted that if rats
anticipated regularity and prepared for rhythmical action, rather than reactively pressing the lever in
response to the stimulus, the timing of pressing was concentrated on the range in which the stimulus
were supposed to be presented. We found that the timing of lever pressing is closer to the stimulus
onset when the tempo was faster, although the timing varied by individual. We also tested the rats by
presenting the stimuli in irregular tempo. We found that response latency was shorter in regular, faster
condition than in irregular condition, indicating that the rats anticipated the timing of stimulus
presentation in regular condition. These findings suggested that rats can recognize and produce regular

66

rhythm in limited tempo. (Work supported by MEXT/JSPS grant #4903, 17H06380, 17J10994)

[PA-34]
The Animal Mind (1909) by M. F. Washburn and the Japanese Society for Animal Psychology:
Early history of comparative psychology
༫Miki Takasuna (Tokyo International University)
Just 100 years ago, Dobutsu no kokoro, a Japanese translation of The Animal Mind (1909) written by
American psychologist Margaret Floy Washburn (1871-1939), was published from Shokabo, Tokyo.
The two translators, Naohide Yatsu and Ken Takahashi, were both biologists and then became the first
and the second presidents of Japanese Society for Animal Psychology (JSAP) respectively. Washburn
was known to be the first PhD women psychologist in the US and had offered the first course in
comparative psychology at Vassar College, her alma mater, since 1918. According to a survey (Warden
& Warner, 1927), there seems to be less than 30 universities and colleges in the US which offered the
earliest course in comparative psychology by the end of 1918. There was another episode on the
connection of Washburn and JSAP; Sadaji Takagi, the third president of JSAP, graduated from Tokyo
Imperial University in 1918 and went to Cornell University at Ithaca, NY to study psychology for 2
years under Edward B. Titchener (1867-1927), the mentor of Washburn.

[PA-35]
A study on associative learning in the upside-down jellyfish Cassiopea sp.
༫Iho Hasegawa1, Akiyoshi Kitaoka2
2College

(1Graduate School of Humanities, Kwansei Gakuin University,

of Comprehensive Psychology, Ritsumeikan University)

This study investigated whether cnidarians are capable of associative learning. Cnidarians have a
diffuse nervous system that lacks central nervous system structures such as a brain. Classical
conditioning experiments in cnidarians suggest that the central nervous system is not necessary for
associative learning in animals. In this study, we used 12 jellyfish (Cassiopea sp.) as cnidarian subjects.
In Experiment 1, we conducted a classical conditioning procedure, in which light and tactile stimuli
were repeatedly presented to the jellyfish. The light stimulus was the conditioned stimulus (CS) and
the tactile stimulus was the unconditioned stimulus (US). The repeated CS-US presentation elicited
slight contractile responses to the CS. In Experiment 2, only the light stimulus was presented. As a
result, the frequency of contractile responses was lower than in Experiment 1. These results support
the possibility of associative learning in cnidarians. Cnidarians may have the ability to learn new
associations without a central nervous system.

67

Poster Presentation B
Thursday Aug. 30th, 13:00 - 15:00, Salon Hall (3F 303)
䝫䝇䝍䞊Ⓨ⾲ B䠖 8 ᭶ 30 ᪥䠄ᮌ䠅 ➨ 3 ᪥┠ 9:00 - 15:00 䠄䝁䜰䝍䜲䝮 13:00-15:00䠅
ሙ䠖䝃䝻䞁䝩䞊䝹 3 㝵 303
[PB-01]
Insufficient latent inhibition of taste aversion learning consistent with aspects of ADHD in EL
mouse
༫Go Mugishima1, Toshikazu Shinba2, Hiroaki Kubo3, Aiko Moridera4, Yurie Nakamoto5, Masumi
Inoue4, Mitsunobu Yoshii5 (1Fukuoka Prefectural Univ, 2Shizuoka Saiseikai General Hosp, 3Kyushu
Univ, 4Univ of Occupational Environmental Health, 5Tokyo Metropolitan Inst of Medical Science)

Latent inhibition (LI), the diminution of associative learning as a function of prior conditioned
stimulus (CS) exposure, is believed to reflect normal attentional processes. Previous reports have
demonstrated the attenuation of LI in acute schizophrenics or schizotypal persons. Coroboma mouse
also attenuates LI as well as patients of Attention-deficit hyperactivity disorder (ADHD). ADHD is a
neurodevelopmental disorder associated with alterations of function in prefrontal cortex via
dopaminergic and noradrenergic neurotransmission. EL mouse, a model of epilepsy, shows
hyperactivity and impulsivity. The medication such as methylphenidate and atomoxetine improves its
hyperactivity and impulsivity, so this strain can also be regarded as a model of ADHD. We previously
reported the possibility of deficit to acquire of LI in El mouse with preliminary investigation
(Mugishima et al, 2015). In this report, we investigated the LI of taste aversion learning in EL and
DDY (control) mouse to discuss the attentional process in ADHD. The results of this investigation
may confirm our preliminary report in that EL mouse shows the significant insufficient learning of LI
compared to DDY mouse, suggesting the difficulty of attentional process in this strain.

[PB-02]
Group Motion Analysis of Hunting Dogs Using GPS Sensors
༫Yuki Maruno1, Ayumi Hirao1, Mayu Nishimoto1, Takatomi Kubo2, Miho
Nagasawa3, Kazushi Ikeda2(1Kyoto Women's University, 2Nara Institute of Science and
Technology, 3Azabu University)

A group of hunting dogs shows socially organized motions in hunting. It is one of the unique social
behaviors of dogs, but it has not been investigated due to the lack of well-developed analysis
approaches. We propose a method for an automated group motion analysis of hunting dogs using GPS
sensors for measurement and network analysis. In our experiments, participants were two humans and
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six hunting dogs. We conducted multiple trials and changed the members for each trial. For GPS
measurement, we used the Garmin Astro GPS dog tracking system. The handheld device can track ten
dogs simultaneously at the maximum up to nine miles away with dog collar devices. The battery of
the device has a life of twenty to forty hours, which enables us to log long-term measurement during
hunting. After data acquisition, Python libraries, gpx-py and GeoPy, were used to calculate distances
of pairs of individuals from GPS data. We investigated the social relations of the hunting dogs and the
humans from distance matrices. In this presentation, we will report the feasibility of this approach with
preliminary results.

[PB-03]
Fos-like immunoreactivity in the intermediate and medical mesopallium during sleep after filial
imprinting in the domestic chick
༫Rie Suge1, Alister U Nicol2, Brian J McCabe3 (1Department of Physiology, Saitama Medical
University, 2Development and Neuroscience, Department of Physiology, University of Cambridge,
3Sub-Department

of Animal Behaviour, Department of Zoology, University of Cambridge)

Imprinting is a type of leaning whereby social preference becomes restricted to an object following
exposure to that object. In domestic chicks, this preference is maintained by consolidation process, in
which sleep have an important role. Imprinting leads to an increase in the proportion of neurons in the
intermediate and medical mesopallium (IMM) that are selectively responsive to an imprinting stimulus.
This increase is dependent on undisturbed sleep 5-12 h after the exposure. We examined whether sleep
during this period is associated with a change in neuronal activity in the IMM using Fosimmunoreactivity. Dark-reared chicks (24 h old) were imprinted in running wheels by exposure to a
red box for 2 h. Chicks were divided into two groups, Rest group (immobilized running wheel) or a
Disturbed group (randomly rotated wheel) and killed 9 or 11 h after onset of exposure. In both groups,
the left IMM contained more Fos-positive cells than the right IMM. There were more Fos-positive
cells in the Rest group than in the Disturbed group. Such effects of sleep and hemisphere side were
not found in Visual Wulst or hippocampus. This work was supported by JSPS KAKENHI Grant
Number 16K04430 and BBSRC Grant BB/H018948/1.

[PB-04]
Comparison of anxiety-like behaviors after PTSD-inducing procedures between preadolescentand adolescent rats
༫Ryoya Otake1, So Takagi1, Takashi Okada2

(1Department of Psychology, Graduate School of

Human Sciences, Sophia University, 2Department of Psychology, Faculty of Human Sciences, Sophia
University)
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Post-traumatic stress disorder (PTSD) is a serious mental state that may occur in an individual who
goes through and/or witnesses an event threatening their life or physical integrity. Some human studies
have reported age differences in the development of the symptoms of PTSD such as younger children
reporting higher anxiety scores on questionnaires. However, the causal relationships between PTSD
symptoms and age are unknown. To investigate the effects of age on the symptoms of PTSD
experimentally, we used the single prolonged stress (SPS) method, which is a widely-used rodent
model of PTSD consisting of 2 h of restraint, 15 min of forced swimming, and anesthesia. For
anesthesia, we used a mixture of three anesthetic agents (medetomidine, midazolam, and butorphanol)
that was recently reported to be safer than ether. Preadolescent (postnatal day 28-32) and adolescent
(postnatal day 50-54) rats were exposed to SPS, and their anxiety-like behaviors in an elevated plus
maze were compared seven days after SPS. The SPS-induced anxiety-like behaviors of preadolescent
rats did not differ from those of adolescent rats under the present experimental conditions.

[PB-05]
Starfish (Astropecten scoparius) crawl towards, and remain in, the light and the fine sand
༫Miku Yamamoto, Sadahiko Nakajima (Kwansei Gakuin University)
Some species of starfishes crawl faster than people imagine. For example, Ferlin (1971) reported with
11 subjects that starfish (Astropecten aranciacus) moved 3.7 m on fine sand during the 30-min period
of observation, and that the highest instantaneous velocity was 2.3 cm per second. This property
provides us with the possibility to study "mental life" of starfish by observing their approach/escape
behavior. We now present two experiments with a close relative species (Astropecten scoparius)
individually tested in a rectangular arena to reveal their preference regarding lighting intensity and
sand fineness. Experiment 1 with 6 subjects showed that they strongly preferred the illuminated (35303600 lux) side to the dark (7-12lux) side, suggesting positive phototaxis. Experiment 2 with 4 subjects
revealed that they preferred the fine-sand (less than 0.5 mm in diameter) side to the coarse-sand (4-7
mm in diameter) side.

[PB-06]
Effects of competition on the motor performance of rats
༫Yayoi Sekiguchi1, Toshimichi Hata2 (1Graduate school of Psychology, Doshisha University, 2Faculty
of Psychology, Doshisha University)

We investigated the effect of competition on the performance of a motor task in rats (Rattus
norvegicus). Specifically, we developed an apparatus consisting of two runways that were placed on
each side of a central partition component. Rats were trained solitarily to run along the runway and
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then to pull down the lever inside the partition to receive a reward. After the training sessions, rats
were assigned to one of two groups: competition and co-action. In the test sessions, rats in both groups
performed the task with another rat that was placed at the opposite side of the apparatus. In addition,
only one of the two rats was rewarded in each trial. Rats in the competition group could only receive
a reward when they finished the trial faster than the opponent rat, i.e., they won the trial. Rats in the
co-action group could receive the same number of rewards in the same temporal distribution (yoked)
with a matched rat in the competition group. The time needed to complete a trial and the accuracy of
the lever-pull movement were measured and compared between groups. The data are currently being
analyzed and the results will be shown at the conference.

[PB-07]
Do mice have sense of agency for their actions?
༫Makoto WADA (Research Institute of National Rehabilitation Center for Persons with Disabilities)
In the previous study, we found that mice would have body ownership of their tail by using rubber
hand illusion like paradigm. For understanding body awareness, not only body ownership but also
sense of agency for actions is thought to be important. In human, when movement of an object is
synchronized to one’s action, a participant sometimes feels sense of agency to the object. In this study,
we tried to elucidate whether mice have sense of agency or not, by using simultaneous presentation of
their body movements and delayed presentation (667ms) of them. In simultaneous presentation
condition, back view of the mouse was simultaneously displayed on a small monitor placed in front
of his head. In this case, the mouse responded as if his own tail was touched when an experimenter's
fingers were physically overlaid on his tail on the display. In contrast, in the delayed presentation
condition, the response rate was significantly low. The preliminary result suggests that mice may also
have sense of agency for their actions.

[PB-08]
Behavior of a demonstrator affects helping behavior of an observer in rats
༫Atsuhito Yamagishi, Nobuya Sato (Department of Psychological Sciencies, Kwansei Gakuin
University)

We examined whether behavior of a distressed demonstrator rat influences on helping behavior of an
observer rat. An experimental box consisted of pool and ground areas. A rat assigned as an observer
was placed in the ground area, and his cagemate assigned as a distressed demonstrator was locked in
the pool area. When the observer opens a circular door, the demonstrator can escape from the pool
area. The observer was tested for 10 sessions whether he opens the door to help the demonstrator. We
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analysed the behavior of the demonstrator. As a result, when the observer helped the demonstrator,
activities of the demonstrator that were helped by the observer was increased more than that of the
demonstrator that were never helped. This result suggests that the behavior of a demonstrator may
affects the helping behavior of an observer.

[PB-09]
Do rats that help their conspecifics have high sociality?
༫Mari Saito1, Takashi Okada2

(1Department of Psychology, Graduate School of Human Sciences,

Sophia University, 2Department of Psychology, Faculty of Human Sciences, Sophia University)

Recently, cooperative behavior among non-human animals under experimental conditions has been
widely reported. Some studies have suggested that empathically-motivated helping behaviors
exhibited by rodents are associated with their sociality and affective states, but no report thus far has
directly examined these relationships. To clarify this point, we measured rat behaviors representing
sociality and anxiety, and examined their association with helping behaviors. In the helping behavior
test, if a free-moving rat approached and released another rat that was trapped in a restrainer, the freemoving rat’s behavior was regarded as helping behavior toward the conspecific in distress. After the
helping behavior test, the rats were used in the elevated plus maze test and resident intruder test to
measure their anxiety and social behaviors, respectively. This study demonstrated that helping
behaviors were significantly and positively related to social and anxiety behaviors. Moreover, rats that
often helped their conspecifics had a high degree of sociality and anxiety, suggesting that these
functions have common underlying mechanisms.

[PB-10]
Does accurate memory predict the categorical learning in pigeons?
༫Rei Kurimoto1, Tomokazu Ushitani2, Toshihiko Matsuka1 (1Graduate School of Humanities and
Studies on Public Affairs, Chiba University, 2Graduate School of Humanities and Studies on Public
Affairs, Chiba University)

Over-generalization, or over-fitting, problems in machine learning can be reduced by stochastically
dropping out some processing units (Srivastava et al 2014). A computational modeling of category
learning with Incomplete Memorization (IM), analogue to dropouts, is known to produce
generalization patterns different from a model that uses full information of learned exemplars,
Complete Memorization (CM). The current study investigated whether categorical learning by pigeons,
known for their accurate and detailed visual memory, would be more similar to CM than IM. In
Experiment 1, pigeons were trained to discriminate between two categories of visual objects defined
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by their radii and angles. Each category included an anomaly that was supposed to be the prototype of
the opposite category, requiring accurate memorization of the exemplars to accomplish successful
learning. The result showed that the pigeons could not learn the anomalies, demonstrating that learning
processes of pigeons were similar to IM rather than CM. The results of Experiment 2, in which
anomalies were more extensively trained, showed the pigeons paid more attention to one feature
dimension, exhibiting generalization patterns similar to IM. An IM type of categorical learning by
pigeons may enable them to discriminate visual objects without over-generalizing training exemplars.

[PB-11]
A preliminary study of experience order in rats semi-gambling task
༫Ruoheng Qu, Shogo Sakata

(Graduate School of Integrated Arts and Sciences, Hiroshima

University)

Besides traditional gambling, gamble-like activities are more familiar in our life these days such as
Gacha, Fukubukuro, especially social online games which have caused problems similar to pathology
gambling. But the border of gambling and gamble-like activities is not clear to definite. One of the
most remarkable difference is the existence of minimum rewards, which means that there would be
some rewards at least in the "lost trial", were focused in this study. 4 male Long-Evans Rats were
demanded to make a choice between fixed-reward and variable-reward in 2-lever Skinner boxes.
According to the win or lose, for gambling sessions (GB), variable-reward resulted in a stimulus that
predicted 0 or 2 food pellets; for gamble-like sessions (semiGB), the choice of variable-reward resulted
in a different stimulus that predicted 1 or 3 food pellets. Choice of the fixed-reward was same to the
mean reward of variable choice. We found rats with GB experiences before (GB-semiGB) have higher
response rates in variable choice. semiGB-GB group did't show higher response rates in GB sessions.
Extra subjects are going to be tested in the future.

[PB-12]
ື≀ᅬ㣫⫱㟋㛗㢮࠾ࡅࡿ⣔ิᏛ⩦ぢࡽࢀࡿᖺ㱋ຠᯝ
༫Masayuki Tanaka, Yoko Sakuraba (Kyoto City Zoo)
ி㒔ᕷື≀ᅬ࠾࠸࡚ࠊ㟋㛗㢮ࡢ▱ᛶࢆᒎ♧ࡍࡿ┠ⓗ࡛ࢱࢵࢳࣔࢽࢱ࣮ࢆࡗࡓࣛࣅ
ᩘᏐࡢ⣔ิᏛ⩦ㄢ㢟ࢆ⥅⥆ࡋ࡚ᐇࡋ࡚࠸ࡿࠋᑐ㇟ࡣࠊࢽࢩࢦࣜࣛࠊࢳࣥࣃࣥࢪ࣮ࠊࢩࣟࢸ
ࢸࢼ࢞ࢨࣝࠊ࣐ࣥࢻࣜࣝࡢ 4 ✀ 11 ಶయ࡛࠶ࡿࠋྛಶయࡣ㸯ĺ㸰ࡢ 2 㡯┠ࡢ⣔ิᏛ⩦ㄢ㢟
ࡽጞࡵ࡚ࠊṇゎ⋡ 75㸣ࡢᏛ⩦ᇶ‽฿㐩ࡍࢀࡤ㡯┠ᩘࢆቑࡸࡋ࡚࠸ࡗࡓࠋ⤖ᯝࠊ✀ࡼࡽ
ࡎ㧗㱋ಶయᏛ⩦せࡍࡿヨ⾜ᩘࡀᖜከࡃ࡞ࡿ㢧ⴭ࡞ᖺ㱋ຠᯝࡀぢࡽࢀࡓࠋ
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[PB-13]
Blood pressure reduction and autoshaping of a lever-press response in spontaneously
hypertensive rats (SHR): Effects of a single intravenous injection of two different doses of the
vasodilator hydralazine
༫Toshihiko Sato (Nagano University)
The spontaneously hypertensive rat (SHR) was developed as an animal model of human essential
hypertension. The present study aimed to determine the behavioral performance after treatment with
two different doses of a hypotensive drug. Eighteen male SHRs and WKY rats were used. On the
day after food-cup training was complete, the animals were divided into three treatment groups; the
first and second groups of the SHR and WKY rats were intravenously administered with two different
doses of a vasodilator—0.3 and 0.6 mg/kg of hydralazine, respectively—to reduce their blood pressure,
while the third were administered saline as a vehicle; an autoshaping training session was performed
20 min after drug/vehicle injection. The same sessions were also carried out once a day on the second
and third days without drug treatment.

A two-way ANOVA for the number of lever-pressing

responses in the first session revealed that neither main effects of the strain and doses nor their
interaction was significant, while a main effect of strain was significant for the latency to the lever
press, suggesting that the SHR groups respond slower than the WKY to the lever and light presentation
regardless of the amount of the drug administered.

[PB-14]
What temporal information are encoded by hippocampal time cells during interval timing task?
༫Akihiro Shinbo1, Ei-Ichi Izawa2, Shigeyoshi Fujisawa1 (1RIKEN CBS, 2Keio University Faculty of
Letters)

Recently, bodies of evidence that hippocampal neurons represented temporal information were
accumulated. In particular, sequential activities of hippocampal time cells encode temporal
information in supra-seconds duration. However, how hippocampal time cells encode temporal
information during interval timing are largely unknown. To clarify this problem, we recorded activities
of hippocampal neurons during the temporal discrimination task and manipulated length of durations
or task demands. The task consisted of three blocks, such that the rats experienced 5 s or 10 s intervals
in block 1, followed by either 10 s or 20 s intervals in block 2, returning to 5 s or 10 s intervals in
block 3. A subset of neurons showed sequential activities across the three blocks. However, the peak
firing-time appeared later and the firing-field became larger in block 2. Thus, same population of
neurons filled the longer intervals. These results indicate that time cells encode temporal information
in a relative manner. In addition, rats were required to discriminate the position of LED light after they
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experienced same running intervals in the temporal discrimination task. At the poster session, we plan
to show the details of how hippocampal neurons represent the temporal information during interval
timing.

[PB-15]
A mixed injection of NMDA and M1 receptor blockers into the dorsal striatum impaired the
acquisition of memory for duration in a peak interval procedure
༫Toshimichi Hata1, Atsushi Nakata1, Taisuke Kamada2 (1Faculty of Psychology, Doshisha University,
2

Graduate School of Psychology, Doshisha University)

According to the Striatal Beat Frequency (SBF) model (Matell & Meck, 2004) of interval timing, the
information for a stimulus duration is coded by the synaptic plasticities in the dorsal striatum. The
plasticities in the region was regulated by M1 acetylcholine receptors as well as NMDA glutamate
receptors. Thus, it is expected that the blockade of these receptors will impair the acquisition of
memory for duration. Following enough numbers of training in peak interval 20-s (PI 20) procedure,
the required time of the task was changed from 20-s to 40-s (a “time-shift” session). Before starting
the time-shift session, a NMDA receptor blocker, AP-5 (3µg) , and a M1 receptor blocker, pirenzepine
(10µg), were injected into the dorsal striatum. In this session, the peak time of both groups shifted
toward 30–35-s and there was no difference between groups. On the next day, animals were tested on
a probe session containing only non-reinforced trials without any drugs. On the probe session, the peak
time of the injected group was significantly lower (approx. 20-s) than that of the control group,
suggesting that the memorization of duration was impaired with these drugs.

[PB-16]
Timing and time perception in head-fixed mice
༫Koji Toda1, Tomoki Matsuo2, Shun Fujimaki2, Kazutaka Morita3, Youcef Bouchekioua4, Yutaka
Kosaki2 (1Waseda Institute for Advanced Study, Waseda University, 2Department of Psychology,
Waseda University, 3Department of Psychology, Keio University, 4Weill Cornell Medicine, Cornell
University)

Animals including humans need to create the sense of time based on the integration of perceivable
sensory and motor information. Although many researchers have tried to describe the psychological
and neurobiological mechanisms of the subjective experience of physical time, theories of timing and
time perception have been controversial, contradictory, and confused. We previously established a new
approach for studying the interval timing in mice by combining quantitative behavioral analysis with
optogenetics in the head-fixed setup (Toda et al., 2017). Here we employed a novel task to study the
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interval timing in mice. Head-fixed mice were trained on a Pavlovian temporal conditioning task. We
administered sucrose solution through a drinking needle interfaced with a solenoid connected to
custom-made Arduino and Python programs. Sucrose solution was given after each of the successive
8s and 16s inter-trial intervals (ITI). No external cue was presented throughout the experiment. We
examined whether mice could learn to predict future timing of the reward delivery by past experience
of the ITI in the previous trial. This approach will pave a new way forward to study timing and time
perception in animals.

[PB-17]
Temporal order memory acquisition in rats: effect of training procedures
༫Manami Sugita1, Katsumasa Takahashi2, Kazuo Yamada1, Yukio Ichitani1 (1Faculty of Human
Sciences, University of Tsukuba, 2Graduate School of Comprehensive Human Sciences, University of
Tsukuba)

We trained rats in temporal order memory task using a radial arm maze under two types of training
procedures. The task consisted of a study and a test phases. In the study phase, five arms (A - E) were
opened sequentially, and rats obtained a food reward at the end of each arm. In the test phase, two of
the five arms presented in the study phase were opened simultaneously. Only the choice of the arm
presented earlier in the study phase was rewarded. Animals were trained in either procedure: (1) the
first and last arms in the study phase was presented in the test phase (A vs. E), and after acquisition of
it, the second and fourth arms were used in the test phase (B vs. D); (2) rats experienced only B vs. D
training without A vs. E training. The percentage animals reached the criterion in B vs. D training was
significantly higher in the former group. Results suggest that rats can acquire temporal order
discrimination more easily by insertion of an intermediate stage task containing the first and last
sample items in the test phase.

[PB-18]
A study of temporal perception in interval bisection task with aged rats
༫Nanami Arakawa, Shogo Sakata (Graduate School of Integrated Arts & Sciences, Hiroshima
University)

We studied the effect of age on temporal perception by interval bisection task in aged rats. Previous
experimental experience made it possible to perform time discrimination learning relatively easily in
aged rats. Regarding PSE (point of subjective equality), no major effect, and interaction was
significant and there was no significant difference in PSE. However, when the age was larger than 3
months old, the shape of the psychophysical function changed. The slope of the psychophysical
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function became shallow and changed to a more flat shape. In addition, WF (weber fraction) increased
over 3 months of age, suggesting the possibility that the range of discrimination threshold of temporal
perception may widen depending on age.

[PB-19]
Effects of alcohol on peak-interval procedure in rats
༫Hiroshi Miyazato, Shogo Sakata (Graduate School of Integrated Arts & Sciences, Hiroshima
University)

Alcohol has various effects on animals. A lot of research has been done on the influence of alcohol on
time perception. Peak-interval (PI) procedure is one of the tasks of measuring time perception. It also
reflects our psychological anticipation in timing. Although several studies report that alcohol
overestimates time, it is unclear how alcohol affects the PI procedure. In this study, I focus on effect
of alcohol on peak-interval procedure in rats. After a series of training of the PI procedure, alcohol
was injected intraperitoneal (i.p.) into male Long-Evans rats (n=5). Peak time (PT) was measured after
administration of 1.0 ml/kg alcohol (10% v/v, 20% v/v) or saline. These results showed that 10% v/v
alcohol extended PT compared with saline. However, PT on 20% v/v alcohol was not different from
PT on 10% v/v alcohol and saline. Alcohol, also, did not change number of lever press. The result of
present study changed the PT in the opposite direction to the report of previous studies. This research
resulted in a new perspective. It is necessary to further clarify the action mechanism of interval timing
on alcohol in the future.

[PB-20]
A pharmacological investigation of the function of delta-opioid receptors in temporal
discrimination
༫Xingzhi Liu1, Toshimichi Hata2 (1Graduate School of Psychology, Doshisha University, 2Faculty of
Psychology, Doshisha University)

The dopaminergic system, especially in the dorsal striatum, is generally considered to play important
roles in interval timing (time estimation for the supra-second range). Although enkephalin (Enk) is
also a neurotransmitter, which exists widely in the dorsal striatum and interacts with the dopaminergic
system, the relation between Enk and interval timing has not yet been investigated with a
pharmacological approach. In this study, we focused on the delta-opioid receptor (DOR), a subtype of
the Enk receptors, to clatify the role of the Enk system in interval timing in rats. After sufficient
training on a temporal bisection task of 3-s vs 9-s, we examined the effect of the daily intraperitoneal
injection of a DOR antagonist, naltrindole (3 mg/kg), on task performance over 7 days. We failed to
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find any effect of the drug on either the point of subjective equality (an index of timing accuracy), or
the differential limen (an index of timing precision). Thus, the function of the DOR in interval timing
was not detected in our experimental paradigm.

[PB-21]
Directed forgetting of serially presented items in rats
༫Chiaki Tanaka, Tohru Taniuchi (Kanazawa University)
Serial position effect refers to better memory performance for initial (primacy effect) and last (recency
effect) items than for middle ones in a list. Primacy effect is interpreted to reflect active effortful
mental rehearsal of initial items, whereas recency effect is said to reflect passive retention of recent
items in the short-term storage. The present study examined interaction of the serial position effect
and directed forgetting in rats using an eight arm radial maze. The order of forced visits to the arms
served as a list in a learning phase. In a test phase, rats were presented with two arms and were
rewarded if they chose the arm presented earlier in the learning phase. Additionally, two different
foods were used as remember- or forget-cues in the learning phase. Remember-cue foods were placed
only in the two arms to be tested in the subsequent test phase. After acquisition, forget-cue arms were
tested occasionally as a probe test. Significant primacy and recency effects in the training trials were
shown. Results of the probe test will be presented at the meeting. Only recency effect is expected in
the probe test if rats stopped active rehearsal of the arm information after encountering forget-cues.

[PB-22]
Social communicative ability in a mouse autism model
༫Risa Kato1, Akihiro Machida1, Kensaku Nomoto1, Noboru Hiroi2, Kazutaka Mogi1, Takefumi
Kikusui1 (1Azabu University, 2Albert Einstein College of Medicine)

Tbx1 variants are associated with Autism Spectrum Disorder in humans. We previously showed Tbx1
heterozygous mice emit atypical pup ultrasonic vocalizations (pup USVs). However, it is still poorly
understood how this gene contributes to social cognition between Tbx1 heterozygous and wild-type
mice. To address this knowledge gap, we first replicated the effect of neonatal USVs on maternal
responses and expanded the evaluation of rewarding value of juvenile social contact with littermates.
We played back recorded pup USVs and examined the responses of wild-type mothers. Moreover, we
evaluated the rewarding impact of social contact using social conditioned place preference at postnatal
day 35-49. Mice were confined for 24 hours to one type of bedding with a wild-type or Tbx1
heterozygous littermate and to a different type of bedding without a littermate. Twenty-four hours later,
mice were tested for 30 min for their preference for the two types of bedding. Our data show that wild-
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type mothers approached wild-type pup USVs compared to Tbx1 heterozygous pup USVs and wildtype mice didn’t prefer the bedding conditioned with Tbx1 heterozygous mice, but Tbx1 heterozygous
mice preferred the bedding conditioned with wild-type mice. In summary, our data suggest that Tbx1
deficiency alters social communication in mice.

[PB-23]
Do horses (Equus caballus) have social buffering effects to conspecifics?
༫Chihiro Baba1, Masahito Kawai2, Tomohiro Mitani2, Ayaka Takimoto1,3, (1Department of Behavioral
Science, Graduate School of Letters, Hokkaido University, 2Field Science Center for Northern
Biosphere, Hokkaido University, 3Center for Experimental Research in Social Sciences, Hokkaido
University)

Social buffering is the phenomenon in which animals’ responses to stressors are suppressed by the
presence of conspecifics. Social buffering is important for domestic animals because it can be helpful
to reduce stresses affecting their body weight gain and improve their welfare. However, there have
been few studies about social buffering in domestic animals yet despite their contribution for humans.
Additionally, it is still unclear whether familiarity influences social buffering or social buffering
enhances familiarity though the relationship between social buffering and familiarity is suggested. In
this study, we investigated whether social buffering is found in domestic horses (Equus caballus) and
familiarity facilitates social buffering. The participant horses were isolated from the herd and exposed
to a novel environment alone in the solitary condition or with a conspecific partner in the social
condition. We recorded and compared the plasma cortisol level and the frequency of stress-induced
behaviors such as vocalizations and pawing between the two conditions. We also recorded the
frequency of proximity and social behaviors between the participant and the partner as the indicator
of familiarity and tested a familiarity effect in social buffering. We report these results on the day of
this conference.

[PB-24]
Emotional fever through a physiological response in the lizard Pogona vitticeps
༫Daichi Yokohata, Kazuo Fujita, Hika Kuroshima (Graduate School of Letters, Kyoto University)
Emotional fever is a change of body temperature response to emotional states. There are two possible
causes: behavioral fever caused by moving to a hot place, and physiological fever associated with
peripheral vasoconstriction or other internal factors. Previous research on emotional fever in
ectothermic animals focused on behavioral fever. This study examined whether a central bearded
dragon (Pogona vitticeps), an ectothermic species, shows physiological fever in response to a stressful
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stimulus. Subjects were given an unpleasant stimulus, namely handling by an experimenter for 30
seconds. Their temperature was measured with infrared thermography before and after handling. As
there was no thermal gradient in the experimental cage, body temperature changes could not be due to
external factors. We analyzed the temperature difference between their back and nasal regions, which
could reflect physiological fever due to peripheral vasoconstriction. We found that the temperature
difference significantly increased from baseline after handling, compared to the control condition in
which no handling occurred. This result indicates that an unpleasant stimulus can induce peripheral
vasoconstriction, suggesting that central bearded dragons show emotional fever through a
physiological response.

[PB-25]
Do horses show some signs of emotional contagion from humans?
༫Eriko Ueda1, Ayaka Takimoto1,2 (1Department of Behavioral Science, Graduate School of Letters,
Hokkaido University, 2Center for Experimental Research in Social Sciences, Hokkaido University)

Understanding others’ emotional states is adaptive for social animals to live in groups. Emotional
contagion is considered to facilitate recognition of others’ emotional states. Emotional contagion
between conspecifics has been reported in many species, but there have been few studies about
heterospecific emotional contagion yet, though some domestic animals, such as dogs and horses, have
cooperated with humans by communicating each other for a long period. In this study we investigated
whether horses would show some signs of emotional contagion from humans and they were influenced
by familiarity. Experimenter1 (E1; Caretaker or Stranger) sat in front of a participant horse. Then, E1
watched a video that evoked one of three kinds of emotions (Happy, Neutral or Sad facial expression)
on a laptop monitor, and showed his/her emotional reactions toward the video to the participant horse.
As a result, the horses’ average heart rate was not changed significantly by human emotion and
familiarity. Moreover, horses did not prefer to look at their caretaker’s happy emotional expressions.
Horses just tended to look at strangers significantly longer than caretakers. These results do not suggest
that horses show some signs of emotional contagion from humans.

[PB-26]
What is the unity of rider and horse: objective evaluation of movement and investigation of
effects on their psychological states
༫Sakiho Ochi1, Monamie Ringhofer2, Shinya Yamamoto2 (1Wildlife Research Center, Kyoto
University, 2Kyoto University Institute for Advanced Study)

In equestrian events, the unity of rider and horse is most important. The aims of this study were (1) to
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determine the state of unity with objective parameters, and (2) to investigate whether this unity affects
psychological states of the rider and the horse or not. Six rider-horse pairs were video-recorded by
digital cameras while their trotting. We analyzed two-dimensional movements of riders’ pelvis and
horses’ withers using manual digitizing system. To investigate their psychological states, we monitored
the riders’ and horses’ heart rates. We also asked the riders to answer questionnaires about their selfevaluation of their performance after each trial. Here we found that (1) the horses’ movements
preceded the riders’ movements and each rider may have unique time interval between rider’s and
horse’s movements, (2) the riders’ self-evaluation was positively correlated with the degree of unity,
(3) the riders’ heart rates were positively correlated to their self-evaluation of the trials, while we found
no such correlation between the horses’ heart rates and the riders’ self-evaluation. These results
indicate that the rider-horse “unity” is not necessarily represented as simultaneous movements, and
that the state of unity causes a physiological change in riders, but not in horses, during horse riding.

[PB-27]
Effects of chronic insufficient sleep and subsequent caffeine ingestion on memory performance
in rats
༫Shuyue Mao1, Takashi Okada2 (1Department of Psychology, Graduate School of Human Sciences,
Sophia University, Department of Psychology, 2Faculty of Human Sciences, Sophia University)

Previous studies using rat models suggested that chronic caffeine ingestion in advance may facilitate
the prevention of acute sleep deprivation-induced impairment of memory. Although chronic
insufficient sleep has been proposed to impair memory in rats, the effects of chronic caffeine ingestion
on recovery of this impairment remain unclear. In the present study, we used a rat model to examine
the effects of chronic insufficient sleep and subsequent caffeine ingestion on memory performance in
a novel object recognition (NOR) task. After sleep interference using the platform method for 5 days,
rats were administered a set dose of caffeine orally once per day for 5 consecutive days. NOR tasks
were carried out after sleep interference and caffeine administration to measure both short-term and
long-term memory performance. Although the procedure for chronic insufficient sleep in the present
study lowered the long-term memory performance, no rescuing effect of caffeine ingestion was
observed.

[PB-28]
Discrimination of relative numerosity in mice
༫Miku Kimura, Kazuhiro Goto

(Sagami Women's University)

We examined whether mice are capable of discriminating relative numerosity. We trained six mice to
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discriminate eight dots from four dots in a simultaneous discrimination task using a touchscreen
operant-conditioning chamber: the choice of eight was reinforced in all animals. Mice successfully
discriminated eight from four. They were then tested with novel quantities. In the first test, they
showed successful transfer to 8 vs. smaller quantities (6, 5, and 4) but failed to transfer to 8 vs. 7. In
the second test, they also showed successful transfer to 4 vs. greater quantities (5, 6, 7, or 8). These
results suggest that mice are capable of discriminating relative numerosity. Results of other transfer
tests will also be included in the presentation to examine possible discrimination cues mice use in
these tasks.

[PB-29]
Investigation of visual short-term memory in pigeons (Columba livia) using a change detection
task
༫Kiwako Shimada1, Midori Ohkita2,3, Arii Watanabe4, Tomokazu Ushitani4

(1Graduate School of

Humanities and Studies on Public Affairs, Chiba University, 2Japan Society for the Promotion of
Science, 3Senshu University, 4Graduate School of Humanities, Chiba University)

Gibson et al. (2011) compared visual short-term memory of pigeons and humans by using a change
detection task, and showed they follow a similar behavioral pattern, suggesting a similar underlying
systems in the two species. The purpose of our study was to extend the Gibson et al. (2011) study by
investigating how the location of presented items affected performance. Our experiment required
pigeons to report whether two sequentially presented displays, each containing 8 items at various
locations on the screen, were the same (no-change condition) or different (change condition). The
number of items that changed between the two displays was 8 for the training trials and 2, 4, 6, or 8
for the test trials. One out of four pigeons passed the training criteria and proceeded to the test. The
reporting of change increased with the number of changed items, showing a sigmoid curve, which is
different from the pattern observed in the previous study. Our results also suggest that the performance
is affected by the locations of the items.

[PB-30]
Naloxone increased food intake of rats under the activity-based anorexia procedure
༫Eriko Ishihara1, Kenjiro Aoyama2
2Faculty

(1Graduate School of Brain Science, Doshisha University,

of Psychology, Doshisha University)

Under the activity-based anorexia (ABA) procedure, voluntary excessive wheel running reduced rat's
food intake during the limited food-access period. Apart from this, previous studies have revealed that
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opioids are released by running, and that the consumption of food is reduced by high doses of opioid.
Therefore, in this study, we investigated whether food intake increases by injecting naloxone, an opioid
antagonist, into ABA rats. So we prepared two groups. One was the control group that was limited
meal time, and the other was the ABA group that can run voluntarily with each wheel in addition to
meal time limit. And each group was intraperitoneal injected with naloxone and saline alternately
every 2 days. As a result, the ABA group ate less chow than the control group in the saline period, but
the ABA group ate more chow than the control group in the naloxone period. Thus, food consumption
of the ABA rats are increased when their opioid was inhibited, suggesting that decrease in food intake
of the ABA rats is due to the release of excess opioid.

[PB-31]
Effects of nicotine ingestion and withdrawal on depressive-like behavior in rats
༫So Takagi1, Ryoya Otake1, Takashi Okada2 (1Department of Psychology, Graduate School of Human
Sciences, Sophia University, 2Department of Psychology, Faculty of Human Sciences, Sophia
University)

Although the percentage of smokers among patients with depression is reportedly higher than that
among healthy individuals, the effects of nicotine on depression remain unclear. In this study, we orally
administered aqueous nicotine solution over 2 weeks to rats that were randomly divided into three
groups: (1) the “chronic group”, which ingested the solution chronically for 16 days, (2) the
“withdrawal group”, which ingested the solution for 14 days until one day before the following test,
and (3) the “control group”, which did not receive any solution throughout the experiment. At the end
of these periods, the forced swimming test (FST) was conducted to compare the immobility time
among the three groups. There was no difference in immobility time among groups, suggesting that
nicotine ingestion and withdrawal do not affect depressive-like behavior. On the other hand, the
withdrawal group and the control group had reduced water intake after the FST, whereas the intake of
the aqueous nicotine solution in the chronic group did not change. This suggests that acute exposure
to stressful stimuli, such as the FST, facilitates nicotine ingestion behavior.

[PB-32]
What factors influence sense of operation agency in the interaction between humans and horses
(Equus caballus)?
༫Midori Ohkita1,2, Makiko Kamijo3, Sho Otaki4, Kazuyuki Samejima5, and Kosuke Sawa1 (1Senshu
University, 2Japan Society for the Promotion of Science, 3The University of Tokyo, 4Toyota Motor
Corporation, 5Tamagawa University)
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Past qualitative research has shown that humans felt a sense of operation agency (e.g., “It seems as if
the horse has become my limbs”) when the responses of horses (Equus caballus) were produced
immediately after humans’ own signals (much like when they use tools). This sense was considered
one component of the feeling of "jinba-ittai". However, this effect, particularly how it is influenced by
temporal contingency, has not been studied experimentally. In the present study, to reveal the influence
of temporal contingency on this sense of operation agency, we conducted a longeing training task
wherein the trainer used voice signals to change horses’ gaits at a target point. We found that the shorter
the interval between the first voice signal and the horse’s behavior change, the stronger the trainer’s
sense of operation agency; in other words, temporal contingency influenced this sense. Some trainers
reported feeling a stronger sense of operation agency when horses changed behavior exactly at the
target point. Accordingly, the factors influencing the sense of operation agency that humans experience
when interacting with other agents which human feel animacy may differ from the factors influencing
this sense when using tools.

[PB-33]
The effect of contact frequency on human individual recognition in horses
༫Miki Kamatani1, Osamu Fukusima2

(1Department of Behavioral Science, Graduate School of

Letters, Hokkaido University, 2Faculty of Humanities, Niigata University)

Social animals, including horses, need to identify other individuals to act appropriately in their group.
Recently, researchers have examined horses’ ability for individual recognition of heterologous species,
and found that horses can recognize a human individual with whom they are familiar. There is little
research, however, on how the familiarity is developed to the extent that horses can recognized human
individuals. In the current study, we hypothesized that horses would increase the familiarity with
human individuals through frequent contact. We tested 7 horses on their ability to recognize target
human with different level of contact frequencies; almost every day, once a week or never contact.
The results showed that no horse passed the recognition test even in the high frequency contact
condition, suggesting that the total number of contact occurrences might be insufficient to develop
familiarity with the targets in this experiment. Familiarity and other possible factors that make horses
capable of recognizing human individuals were discussed.

[PB-34]
Brain regions of individual discrimination in Japanese macaques
༫Takafumi Furuyama1,2, Kohta I. Kobayasi2 (1Organization for Research Initiatives and Development,
Doshisha University, 2Faculty of Life and Medical Sciences, Doshisha University)

84

The vocalizations of primates contain information about speaker individuality. Many primates,
including humans, are able to distinguish individuals based on vocalizations. The purpose of this study
was to investigate brain regions for individual discrimination in Japanese macaques (macaca fuscata).
Brain waveforms to sound stimuli were recorded by 15-channel silver electrode. Vocalizations (“coo
call”) of two monkeys were used as auditory stimuli, and those were presented by using mismatch
negativity (MMN) paradigm. As results, the most of MMN was observed at 200 ms after stimulus in
anterior position. In addition, MMN of left recoding site was bigger than that of right site at frontal
region. Our results showed that left hemisphere at anterior position was important to discriminate
individuals in monkeys.

[PB-35]
Behavioral and physiological responses to human facial expressions of emotion in the domestic
horses (Equus caballus)
༫Mikako Mitsuda1, Hiroki Katou2, Midori Ookita2, Kousuke Sawa2 (1Azabu University,2 Senshu
University)

It is reported that horses can spontaneously discriminate, both behaviorally and physiologically,
between positive and negative human facial expressions (Smith et al, 2016). Recognition of human
facial expression in dogs are depending on the familiarity (Nagasawa et al. 2011), so, we performed
the similar experiment incorporating horse's familiarity to human, to evaluate the cognitive ability of
horses for responding human facial expression depending on the familiarity. Using three ponies (Equus
caballus), we recorded behavioral (gaze and ear direction) and physiological (heart rate) measures
while subjects were visually presented with familiar and unfamiliar human faces with different
emotional expressions (smiling, neutral, and angry). Horses showed a left-eye bias when presented
with the smiling faces of unfamiliar humans when compared to those of familiar humans; however,
there was no change in ear direction or heart rate. Left gaze bias was reported to be associated with
the perception of negative stimuli in horses. Thus, familiarity had an effect on these subjects’ emotional
evaluations of the smiling faces of humans. We discuss the potential for this to be the result of their
receiving reinforcement paired with human smiling through daily human interactions.

[PB-36]
The effect of familiarity on recognition of human facial expression in sports horses (Equus
caballus)
༫Hiroki Kato1, Mikako Mitsuda2, Midori Ohkita3, Kosuke Sawa4 (1Graduate school of Letters,
Senshu University, 2Azabu University, 3Japan Society for the Promotion of Science࣭Senshu University,
4Senshu

University)

85

A recent study (Smith et al., 2016) revealed that horses (Equus caballus) exhibit different responses
depending on humans’ facial expressions. Specifically, they showed a left gaze bias in response to
negative facial expressions in humans; such gaze bias is considered associated with the perception of
negative stimuli in horses (Roches at al., 2008). These past findings suggest that horses can
discriminate human facial expressions. However, the effect of familiarity on horses’ response to human
facial expressions was not explored in this past study—only a stranger’s face was presented to the
horse. In the present study, we therefore presented familiar and unfamiliar faces with different
expressions (i.e., smiling, neutral, and angry) to horses in order to investigate the effect of familiarity,
and how it interacts with expression. We found that horses showed different gaze bias tendencies
depending on the presented facial expression. However, we found no effect of familiarity or an
interaction between facial expression and familiarity. These results suggested that although horse can
discriminate human facial expressions, familiarity might not factor into this discrimination process.
Therefore, whether a horse has had direct contact with a person does not seem to influence their
recognition of human faces.

[PB-37]
Neural responses to facial images with different skin textures in the temporal lobe of monkey
༫Kazuko Hayashi1, Narihisa Matsumoto1, Keiji Matsuda1, Kenichro Miura2, Shigeru Yamane1, Shin
Matsuo3, Keiji Yanai3, Mark A. G. Eldridge4, Richard C. Saunders4, Barry J. Richmond4, Yuji Nagai5,
Naohisa Miyakawa5, Takafumi Minamimoto5, Masato Okada6, Kenji Kawano1, Yasuko SugaseMiyamoto1 (1National Institute of Advanced Industrial Science and Technology, 2Kyoto University,
3University

of Electro-Communications, 4National Institute of Mental Health, 5National Institute of

Radiological Sciences, 6University of Tokyo)

In our social interaction, it is important to detect a face and recognize its individual identity and
expressions of emotions. This ability is assumed to rely on processing visual characteristics of faces
parts in the primate temporal lobe. The physical properties of faces such as texture of skin, twinkle in
eyes, and gloss of hair also provide abundant information associated with ages, health conditions and
emotional states, etc. Previous functional magnetic resonance imaging studies have shown that the
material properties of objects including gloss and texture are processed in the posterior inferior
temporal cortex in humans and monkeys. The temporal cortical area involved in material properties is
suggested to have partially overlapping and interaction with the face-responsive regions. To examine
how neurons respond to monkey and human face images with different skin textures in the temporal
lobe, we recorded neuronal activities using multi-electrode arrays in a Japanese monkey during the
presentation of stimuli synthesized by image-based material editing methods. We observed effects of
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the material editing on the responses of face-responsive neurons in the temporal lobe and analyzed the
spatial and temporal aspects of neuronal processing for facial information.

[PB-38]
Performance of an Asian elephant (Elephas maximus) in interpreting sustained pointing cues by
humans
༫Aki Konno1, Makiko Kamijo2 , Hideo Sato3, Hiroshi Furuta3, Kayo Fujisawa3, Yukiko Kubota3,
Yukiko Sakurado3, Yuji Iino3, Kosuke Sawa4

(1Graduate school of Letters, Senshu University,

2

Graduate School of Arts and Sciences, University of Tokyo, 3Yokohama Zoological Gardens

(Zoorasia), Yokohama Greenery Foundation, 4Senshu University)

Pointing has been commonly used to study whether animals can interpret human cues, such as by
pointing to hidden food in an object choice task. Previous research has shown that African elephants
(Loxodonta Africana) could follow sustained pointing cues issued by humans until the time of choice.
Asian Elephants (Elephas maximus), on the other hand, could not follow unsustained cues. In the
present study, we investigated whether an Asian elephant (Sully, aged 23 years) could follow sustained
pointing cues given by humans to obtain hidden food, to clarify whether the difference in this ability
is due to species or procedure. The elephant was required to choose a bated trash can from among two
based on the experimenter’s signal. The experiment was conducted in seven conditions, which
replicated as much as possible the procedure used to study African elephants. The Asian elephant was
unable to perform above the chance level, according to the result of a two-binomial test, in any
condition. Therefore, it is possible that the difference in performance between the two species of
elephants is not due to the procedure but the species, and is possibly due to the environment to which
they have adapted.

[PB-39]
Preliminary study of anticipatory contrast in instrumental behavior in rats
༫Katsuyoshi Kawasaki, Mamiya Taga㸦Hoshi Univ.㸧
Anticipatory contrast (AC) corresponds to the suppression in consumption of a first rewarding
substance when it is followed daily by a second preferred substance. The AC has been interpreted as
resulting from anticipation of the impending preferred reward and its comparison with the currently
available first reward. However, the almost studies that show AC were conducted on consummatory
behavior of rats. We should be cautious in generalizing of these results. We conducted an experiments
with the objective of ascertaining whether AC occurs in instrumental behaviors of rats by the method
that is as close as possible to the schedule used in consummatory behavior. We conducted the
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experiments in which all rats were given FR1 schedule of nose-poking on both of 1st and 2nd
component of daily session for 10 days. The reward was one 5mg pellet on 1st component and 1, 2, or
4 of 5mg pellet(s) on 2nd. Mean numbers of nose-poking in last 5 days on 1st component were
suppressed in function of number of reward pellets on 2nd component. But there was no statistical
significance. We need to do further experiments to examine the existence of AC in instrumental
behaviors.

[PB-40]
Effects of contextual cues in the anticipatory contrast in rats
༫Mikita Nishikawa, Tohru Taniuchi (Kanazawa University)
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. However, some studies failed to
replicate this finding. We hypothesized that preference conditioning to saccharin solution also
occurred in this setting since saccharin solution was always paired with sucrose solution and that
enhanced preference to saccharin solution might interfere with the anticipatory contrast. If this is true,
we may produce a clearer anticipatory contrast if saccharin solution as CS is overshadowed by another
salient cue for sucrose solution. All rats were given saccharin solution in their home cage first and then
sucrose solution. In the conditioning group, sucrose solution was also presented in the home cage. In
the overshadowing group, rats were moved to an experimental cage from the home cage during intersolution interval and received sucrose solution there; thus the change in context could be acting as a
good signal for the sucrose solution. The control group was also moved to the experimental cage but
did not receive sucrose solution. According to our hypothesis, a clearer anticipatory contrast in the
overshadowing group than in the conditioning group is predicted.

[PB-41]
The effect of post weaning social isolation on emotional, social and cognitive behavior in mice
༫Toshiro Sakamoto, Tomoko Uekita, Kotomi Takagi, Misaki Kimura (Kyoto Tachibana University,
Faculty of Health Science)

Social isolation in early life adversely affects brain development and adult behavior in mammals. In
this study, we examined the effects of post-weaning social isolation on emotional, social and cognitive
behavior in mice. After weaning, at the age of 21 days, C57BL/6J male mice were divided into two
isolation groups undergoing different isolation periods (3 weeks or 6 weeks), and compared with
control mice of the same age. In the isolation groups, each mouse was housed individually in a small
cage. Control mice were housed with three cage-mates in a large cage. After each isolation period,
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subjects received four kinds of behavioral tests: the light-dark transition (LTD) test, elevated zero maze
(EZM) test, social investigation (SI) test, and object recognition (OR) test. There were no differences
between mice that were isolated for 3 weeks and control mice in each behavioral test. In contrast, mice
that were isolated for 6 weeks exhibited severe impairment in the SI test, spending significantly less
time investigating novel stimuli compared with control mice. These results indicated that post-weaning
isolation for 6 weeks adversely affected social behavior in mice.

[PB-42]
Effects of prenatal stress on neuronal morphology of the medial prefrontal cortex in rats
༫Toshiko Suenaga1, Masao Yukie2, Daiichiro Nakahara3 (1School of Psychology, Tokyo University
of Social Welfare, 2Institute of Living Science, Bunkyo University, 3Faculty of Medicine, University
of Miyazaki)

Maternal stress during pregnancy causes many physiological and behavioral changes in offspring both
of male and female rats. In the present study, we investigated the effect of prenatal stress on neuronal
morphology in the medial prefrontal cortex of male and female offspring. Restraint stress procedure
to pregnant rats was performed daily from gestational days 13 to 19. Offspring from prenatally stressed
(PS) and unstressed control (UC) females were decapitated at 10 weeks of age and their brains were
treated by a modified Golgi-Cox impregnation. The pyramidal neurons in II/III layers of the anterior
cingulate, prelimbic, and infralimbic areas were sampled. Total length and complexity of the apical
and basal dendrites were observed for each neuron. We found significant difference only in the apical
dendrites of neurons of the male prelimbic area, which in the PS rats were significantly fewer in
complexity than those in the UC rats were, but with no significant difference in total length. For the
female, in contrast, no significant difference of the dendrites in any area examined was found, in either
total length or complexity, between the two groups. Thus, prenatal stress might induce long lasting
and sex-specific morphological change in the medial prefrontal cortex.

89

90

ㅰ㎡
᪥ᮏື≀ᚰ⌮Ꮫ➨ 78 ᅇ䜢㛤ദ䛩䜛䛻ᙜ䛯䜚䠈᱁ู䛾䛤ᨭ䞉䛤༠ຊ䜢䛔䛯䛰
䛝ㄔ䛻䛒䜚䛜䛸䛖䛤䛦䛔䜎䛧䛯䚹ୗグⓙᵝ䛾䛤㧗㓄䜢㈷䜚䠈‽ഛ➃䠈ᙜ᪥䜢㏄
䛘䜛䛣䛸䛜䛷䛝䜎䛩䛣䛸䜢ᚰ䜘䜚ឤㅰ⏦䛧ୖ䛢䜎䛩䚹䛣䛣䛻グ䛧䛶䛚♩䜢⏦䛧ୖ䛢䜎䛩䚹
䛺䛚䠈ᩗ⛠䛿␎䛥䛫䛶䛔䛯䛰䛝䜎䛩䠄༑㡢㡰䠅䚹

༠㈶
յ
յ
յ
յ

ᑠཎ་⛉⏘ᴗᰴᘧ♫
ᰴᘧ♫㊰᭩ᡣ
ᰴᘧ♫㊰᭩ᡣ
ᰴᘧ♫䝤䝺䜲䞁䝃䜲䜶䞁䝇䜲䝕䜰
ᰴᘧ♫䝤䝺䜲䞁䝃䜲䜶䞁䝇䜲䝕䜰
୕ᜨᶵᮦᰴᘧ♫
୕ᜨᶵᮦᰴᘧ♫

ຓ
ຓ
յ ᮾᗈᓥᕷᏛ⾡⯆➼⿵ຓ㔠
յ ᮾᗈᓥᕷᏛ⾡⯆➼⿵ຓ㔠

බ㛤䝅䞁䝫䝆䜴䝮
බ㛤䝅䞁䝫䝆䜴䝮
յ ຓᡂ䠖᪥ᮏᏛ⾡⯆

◊✲ᡂᯝබ㛤Ⓨ⾲䠄B䠅 䛂⿵ຓ≟䛾ᬑཬ䛻䛴䛔䛶⪃䛘䜛
䠉ᕷẸ䛸ඹ䛻⪃䛘䜛䠉䛃 ◊✲ᡂᯝබ㛤Ⓨ⾲䠄B䠅
䠄18HP0007䠅
յ ຓᡂ䠖᪥ᮏᏛ⾡⯆
䛂⿵ຓ≟䛾ᬑཬ䛻䛴䛔䛶⪃䛘䜛
䠉ᕷẸ䛸ඹ䛻⪃䛘䜛䠉䛃 䠄18HP0007䠅

ᅜ㝿䝅䞁䝫䝆䜴䝮
ᅜ㝿䝅䞁䝫䝆䜴䝮
յ ඹദ䠖ᩥ㒊⛉Ꮫ┬ ᪂Ꮫ⾡㡿ᇦ◊✲

䛂ㄆ▱ⓗ䜲䞁䝍䝷䜽䝅䝵䞁䝕䝄䜲䞁Ꮫ䠖ពᛮ
㏻䛾䝰䝕䝹ㄽⓗ⌮ゎ䛸ேᕤ≀タィ䜈䛾ᛂ⏝䠄26118001䠅
ே䠙ື≀䜲䞁䝍䝷䜽
յ ඹദ䠖ᩥ㒊⛉Ꮫ┬
᪂Ꮫ⾡㡿ᇦ◊✲ 䛂ㄆ▱ⓗ䜲䞁䝍䝷䜽䝅䝵䞁䝕䝄䜲䞁Ꮫ䠖ពᛮ
㏻䛾䝰䝕䝹ㄽⓗ⌮ゎ䛸ேᕤ≀タィ䜈䛾ᛂ⏝䠄26118001䠅
䝅䝵䞁䛻䛚䛡䜛⾜ືືែ䛾ศᯒ䛸ㄆ▱䝰䝕䝹䠄26118004䠅䛃 ே䠙ື≀䜲䞁䝍䝷䜽
䝅䝵䞁䛻䛚䛡䜛⾜ືືែ䛾ศᯒ䛸ㄆ▱䝰䝕䝹䠄26118004䠅䛃

91

মੱ৶৾ভਸ਼  পভ৩ভ


ጤဨ㛗㻌
ົᒁ㛗㻌
㻌 ィ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌
ᐇ⾜ጤဨ㻌

㻌
㻌
㻌
㻌
㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌
㻌㻌

㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌

㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌

㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌
㻌

ᆏ⏣㻌 ┬࿃㻌
᭷㈡㻌 ᩔ⣖㻌
ᆏ⏣㻌 ┬࿃䠄වົ䠅㻌
∵㇂㻌 ᬛ୍䠄䝥䝻䜾䝷䝮ጤဨ䠅㻌
ᚋ⸨㻌 ᏹ䠄䝥䝻䜾䝷䝮ጤဨ䠅㻌
⃝㻌 ᖾ♸㻌 㻌 䠄䝥䝻䜾䝷䝮ጤဨ䠅㻌
Ọ㻌 㞞ᕫ䠄බ㛤䝅䞁䝫䝆䜴䝮䠅㻌
⳥Ỉ㻌 ྐ䠄බ㛤䝅䞁䝫䝆䜴䝮䠅㻌
బ⸨㻌 ᬸဢ䠄䝥䝻䜾䝷䝮ጤဨ䠅㻌
ୖ㻌 ⣪ዉ䠄㼃㼑㼎 ᢸᙜ䠅㻌
⳻ᮧ㻌 ㇏㻌
୰ᔱ㻌 ᬛྐ㻌
ᑠ㔝⏣㻌 ୍㻌
᭹㒊㻌 ⛱㻌
㷂ᮏ㻌 ⿱ஓ㻌
୰ᮧ㻌 ຬኴ䠄㼃㼑㼎㻌 ᢸᙜ䠅㻌
᭤㻌 ⱝ⾮㻌 㻌 䠄㼃㼑㼎㻌 ᢸᙜ䠅㻌
௵㻌 ᪫⦕㻌

㻌


পভ৴൪
䕺ཧຍ䞉◊✲Ⓨ⾲➼䛻䛴䛔䛶䠄ົ㛵㐃䠅㻌
䛈㻣㻟㻥㻙㻤㻡㻞㻝㻌 ᮾᗈᓥᕷ㙾ᒣ䠍┠ 㻣 ␒ 㻝 ྕ㻌 ᗈᓥᏛ㻌 Ꮫ㝔⥲ྜ⛉Ꮫ◊✲⛉㻌
ᆏ⏣ ┬࿃ ᪥ᮏື≀ᚰ⌮Ꮫ➨ 㻣㻤 ᅇ‽ഛጤဨ䠄㼀㻱㻸䠖㻜㻤㻞㻙㻠㻞㻠㻙㻢㻡㻤㻝䠅㻌
㻱㻙㼙㼍㼕㼘䠖㼖㼟㼍㼜㻞㻜㻝㻤㻬㼔㼕㼞㼛㼟㼔㼕㼙㼍㻙㼡㻚㼍㼏㻚㼖㼜㻌 㻌 㻌
㼁㻾㻸䠖㼔㼠㼠㼜㻦㻛㻛㼖㼟㼍㼜㻞㻜㻝㻤㻚㼔㼕㼞㼛㼟㼔㼕㼙㼍㻙㼡㻚㼍㼏㻚㼖㼜㻛㻌

