#e=L C-19
HEMREHBEHRRRBEE

Rk 214 4 H 9 BHUE

WIZRAER  E R

THZCHARS : TR 16 E~FRL 20 £
FREEE . 16086204

MRBEESE (FIX) BROEMELL 5T BBRGEOHEZECRET 8%
MERES (EX)
mice.

MRRRE
ks (KIKUSUI, TAKEFUMI)
M KE - REZED - HEHIR
HREES : 90302596

Sex differentiation on the emotional and behavioral responses in
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Short Summary

Neuro-behavioral changes induced by early weaning
[Elevated plus maze test (rats) ] Decreased OA
[Elevated plus maze test (mice) ] Decreased OA Anxiety 1
Hole board test (rats) Decreased HD

Autonomic response to stress (rats) Increased
Maternal behavior (mice) Decreased
Male sexual behavior (mice) Decreased Reproduction |
Food-restricted aggression (mice) ] Increased Aggression 1

\/Aggression to cage mats (mice) ] Increased
Corticosterone response to stress (mice)increased

Hippocampal GR expression (mice Decreased Endocrine
Basal corticosterone (mice) Increased response

Observed in males
Observed in females

OA: Open arm entry and duration.
HD: head dipping frequency and duration
GR: Glucocorticoid receptor
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DHBNE ST, SRIOWERE TR LR
ML OITEIN WAL ZE EORICE &
776

Early weaning

Deprivation of maternal care

Decrease of warm environment

Decrease of milk consumption

Deprivation of mother-offsprings interaction
etc...

Glucocorticods

+
Neurogenesisl | [5-HTIBRY f-‘

‘ Precocious myelination‘

Axon growth{
Neural networky I—-{ Limbic system function U FJ

[T Male specific
["] Female specific

Emotional behavior
High response to stress
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Ojganizational Activational

Not Necessary

Not reverse sex diff.

DHT o= A b7 v TIXZ OEANEHE T
Rnote, ZOZ END, RHEIEEAL OMERERE
X, MBAES 4 BADLOT  Re X usR
Kb A b7 U2 RIKOFMEER
WCE TR END Z ERHALNEE o T,
INORERELEKICE & DT,

5. ERFEERE
(WFgefRzsE. Wt
1T TR

Gy e ONEEERT7EE 12

(MEsSRm ) (Gt 34 1)

1. Kikusui, T., Mori, Y. Behavioral and
neurochemical consequences of early
weaning in rodents. J. Neuronedocrinol
(in press)

2. Kikusui, T., Ichikawa, S., Mori, Y., Maternal
deprivation by early weaning decreases
hippocampal BDNF and neurogenesis in
mice. Psychoneuronedocrinology  (in
press)

3. Inagaki, H., Nakamura, K., Kiyokawa, Y.,
Kikusui, T., Takeuchi, Y., Mori, Y. The
volatility of an alarm pheromone in male
rats. Physiol. Behav. (in press)

4. Nagasawa, M. Kikusui, T., Onaka, T., Ohta,
M. Dog's gaze at its owner increases
owner's urinary oxytocin during social
interaction. Horm. Behav. (in press)

5. Ono, M., Kikusui T., Mori, Y. Ichikawa, M.
Murofushi, K. (2008) Early weaning
induces anxiety and precocious myelination
in the anterior part of the basolateral
amygdala of male Balb/c mice.
Neuroscience 28;156(4):1103-1110.

6. Nakamura K., Kikusui T., Takeuchi Y., Mori
Y. (2008) “Influence of pre- and postnatal
early life environments on the inhibitory
properties of familiar urine odors in male
mouse aggression” Chem. Senses. 33,
541-551.

7. .Shimozuru, M., Kikusui, T., Takeuchi, Y.
and Mori, Y. (2008) “Effects of isolation
rearing on the development of social
behaviors in male Mongolian gerbils
(Meriones unguiculatus)” Physiol Behav 94,
491-500

8. Kodama Y., Kikusui T., Takeuchi Y., Mori Y.
(2008) “Effects of early weaning on anxiety




10.

11.

12.

13.

14.

15.

16.

and prefrontal cortical and hippocampal
myelination in male and female Wistar rats”
Dev Psychobiol. 50, 332-342.

Inagaki H. Kiyokawa Y, Kikusui T.,
Takeuchi Y., Mori Y. (2008) “Enhancement
of the acoustic startle reflex by an alarm
pheromone in male rats” Physiol Behav. 93,
606-611.

Nakamura K., Kikusui T., Takeuchi Y., Mori
Y. (2008) “Changes in social instigation-
and food restriction-induced aggressive
behaviors and hippocampal 5HT1B mRNA
receptor expression in male mice from early
weaning” Behav. Brain Res. 187, 442-448.

Uchiumi K., Aoki M., Kikusui T., Takeuchi
Y., Mori Y. (2008) “Wheel-running activity
increases with social stress in male DBA
mice” Physiol Behav. 93, 1-7.

Kobayakawa K., Kobayakawa R.,
Matsumoto H., Oka Y., Imai T., lkeda M.,
Itohara S., Ikawa M., Okabe M., Kikusui T.,
Mori K., Sakano H. (2007) “Innate versus
learned odor processing in the mouse
olfactory bulb” Nature. 450, 503-508.

Kayasuga Y., Chiba S., Suzuki M., Kikusui
T., Matsuwaki T., Yamanouchi K., Kotaki
H., Horai R., lwakura Y., Nishihara M.
(2007)  “Alteration  of  behavioural
phenotype in mice by targeted disruption of
the progranulin gene” Behav Brain Res. 185,
110-118

Uematsu A., Kikusui T., Kihara T., Harada
T., Kato M., Nakano K., Murakami O.,
Koshida N., Takeuchi Y., Mori Y. (2007)
“Maternal approaches to pup ultrasonic
vocalizations produced by a nanocrystalline
silicon thermo-acoustic emitter” Brain Res.
1163, 91-99.

Iwata E., Kikusui T., Takeuchi Y., Mori Y.
(2007) “Fostering and environmental
enrichment ameliorate anxious behavior
induced by early weaning in Balb/c mice”
Physiol Behav. 91, 318-324.

Shimozuru, M., Kodama, Y., lwasa, T.,
Kikusui, T., Takeuchi, Y. and Mori, Y.

(2007).  "Early  weaning  decreases
play-fighting  behavior  during  the
post-weaning developmental period of

Wister rats." Dev Psychobiol in press. 49:

17.

18.

19.

20.

21.

22.

23.

24,

25.

345-350

Shimozuru, M., Kikusui, T., Takeuchi, Y.
and Mori, Y. (2007). " Discrimination of
Individuals by Odor in Male Mongolian
Gerbils, Meriones unguiculatus” Zool Sci.
24: 427-433

Kiyokawa, Y., Kikusui, T., Takeuchi, Y. and
Mori, Y. (2007). "Removal of the
vomeronasal organ blocks the
stress-induced hyperthermia response to
alarm pheromone in male rats." Chem
Senses 32(1): 57-64.

Nakamura, K., Kikusui, T., Takeuchi, Y. and
Mori, Y. (2007). "The critical role of
familiar urine odor in diminishing territorial
aggression toward a castrated intruder in
mice." Physiol Behav 90(2-3): 512 - 517.

Kikusui, T., Kiyokawa, Y. and Mori, Y.
(2007).  "Deprivation of  mother-pup
interaction by early weaning alters myelin
formation in male, but not female, ICR
mice." Brain Res 1133(1): 115-122.

Kikusui, T., Nakamura, K., Kakuma, Y. and
Mori, Y. (2006). "Early weaning augments
neuroendocrine stress responses in mice."
Behav Brain Res 175(1): 96-103.

Shimozuru, M., Kikusui, T., Takeuchi, Y.
and Mori, Y. (2006). "Social-defeat stress

suppresses scent-marking and
social-approach ~ behaviors in male
Mongolian gerbils (Meriones
unguiculatus)." Physiol Behav 88(4-5):
620-7.

Ito, A., Kikusui, T., Takeuchi, Y. and Mori,
Y. (2006). "Effects of early weaning on
anxiety and autonomic responses to stress in
rats." Behav Brain Res 171(1): 87-93.

Kihara, T., Harada, T., Kato, M., Nakano, K.,
Murakami, O., Kikusui, T. and Koshida, N.
(2006). "Reproduction of mouse-pup
ultrasonic vocalizations by nanocrystalline
silicon thermoacoustic emitter." Appl Phys
Lett 88(4): 043902 (1-3) .

Kiyokawa, Y., Shimozuru, M., Kikusui, T.,
Takeuchi, Y. and Mori, Y. (2006). "Alarm
pheromone increases defensive and risk
assessment behaviors in male rats." Physiol




26.

217.

28.

29.

30.

31.

32.

33.

34.

Behav 87(2): 383-387.

Shimozuru, M., Kikusui, T., Takeuchi, Y.
and Mori, Y. (2006). "Scent-marking and
sexual activity may reflect social hierarchy
among group-living male Mongolian gerbils
(Meriones unguiculatus)." Physiol Behav
89(5): 644-9.

Kiyokawa, Y., Kikusui, T., Takeuchi, Y. and
Mori, Y. (2005). "Mapping the neural circuit
activated by alarm pheromone perception
by c-Fos immunohistochemistry.” Brain Res
1043(1-2): 145-54.

Yamaguchi, H., Kikusui, T., Takeuchi, Y.,
Yoshimura, H. and Mori, Y. (2005). "Social
stress  decreases  marking  behavior
independently of testosterone in Mongolian
gerbils." Horm Behav 47(5): 549-55.

Kikusui, T., Faccidomo, S. and Miczek, K.
A. (2005). "Repeated maternal separation:
differences in cocaine-induced behavioral
sensitization in adult male and female
mice." Psychopharmacology (Berl)
178(2-3): 202-210.

Kikusui, T., Isaka, Y. and Mori, Y. (2005).
"Early weaning deprives mouse pups of
maternal care and decreases their maternal
behavior in adulthood." Behav Brain Res
162(2): 200-6.

Kiyokawa, Y., Kikusui, T., Takeuchi, Y. and
Mori, Y. (2005). "Alarm pheromone that
aggravates stress-induced hyperthermia is
soluble in water. Chem Senses 30(6):
513-9.

Inagaki, H., Kuwahara, M., Kikusui, T. and
Tsubone, H. (2005). "The influence of
social environmental condition on the
production of stress-induced 22 kHz calls in
adult male Wistar rats." Physiol Behav
84(1): 17-22.

Kanari, K., Kikusui, T., Takeuchi, Y. and
Mori, Y. (2005). "Multidimensional
structure of anxiety-related behavior in
early-weaned rats." Behav Brain Res
156(1): 45-52.

Covington, H. E., 3rd, Kikusui, T., Goodhue,
J., Nikulina, E. M., Hammer, R. P., Jr. and
Miczek, K. A. (2005). "Brief social defeat
stress: long lasting effects on cocaine taking

during a binge and zif268 mMRNA
expression in the amygdala and prefrontal
cortex." Neuropsychopharmacology 30(2):
310—321.

(%K) Gt 1)

1. Z/KMEEsr (2006) —fk AR T A [T
TR BR B2 380 D A A A - AL BT B O Bk
D SEBIZEET 2 AR RIMESE ) . 5 83 [RIH
AP PR, BFESRAIET  3.28-30.

2. KM, BT (2006) AR TV T A
(ERF: - A Ble) TEh b it B
DIEETEN E IO FE I RITTHE) | 5H
141 [5] 0 ARBRE P2 s, KR <
I 3.19-21.

3. FEAM, ks, RNDD, i E]
(2006). HHIBEFLEREN T > N OATHE) &K
DRI RIT TR 5 141 [8] H AREREE 7
EEESS, IR T o ITEEE
£, 3.19-21.

4. Kikusui T, Mori Y (2006). Sex differences
in the early weaning-induced augmentation of
anxiety and decrease of BDNF protein levels in
the re-limbic system in ICR mice. Society of
Behavioral Neuroendocrinology 10 th Annual
Meeting, Pittsburgh, U.S.A, 6.17-20.

5. Shimozuru M, Kodama Y, lwasa T, Kikusui T,
Takeuchi Y, Mori Y (2006). Early weaning
increases anxiety and decreases play fighting
behavior in rats. Society of Behavioral
Neuroendocrinology 10 th Annual Meeting,
Pittsburgh, U.S.A, 6.17-20.

6. /KM, AR#F] (2006). Early weaning
arguments anxiety and decrease BDNF protein
levels in the pre-limbic system in male ICR
mice. &5 29 [A] H AR F RS, HUEA AT
#iti 7.19-21.

7. Kikusui T (2006). Behavioral adaptation
using social cues in rodents. International
Symposium on Social Cognition as Higher
Brain Function, Keio University, Tokyo, Japan,

8.1-3.

8. Z/KMEENT (2006). )11 B A B [ R4k
FA R U RICKET D MEEAEOfRT & AT 1
A RANVEOBE ] . 5 33 [Bl H AN
W FERFMES, AR R ET
10.27-28.

9. /KM (2006). =Y v ¥ —D ATt
SATEVO AR, H AW LHEEEE 66
FIKE U—2vavy” [HRIZEBT DT
BN T UAIFFE OB A ), RCER I RCER T



10.13-15.

10. A e &, ks, RN D, AR E]
(2006). 7 v MZEBIT 5 RHEEFLIC X Dt
DT OITEI O BISR L REHm OB K. H
AREN DB RE S 66 RIS, FENF AT
10.13-15.

11 HARBRE, HARESE, KNP D, HHEF
(2006). ICR ~ 7 AIZHF B Hi&rEREE FCO
1TEN R O\ WSS O MEREZERRFT] . B AR
LB 66 MRS, RN AR
PN 1 NI SR N RS S ) = RN
10.13-15.

12. NgEERk, FAME, FREER, AP

D, BT (2006). ~ 7 AITEIT DIEAM
BN - ELEEATENIC B D ATSE. A ARE O
BERE 66 B KR, s RS H
10.13-15.

13 FEAN B, Bk MEsl, NP0, £ F]
(2006). ~ v AMEHEIZ BT DIF~ 7 A
WK 2 BSOS EOFE. B ARE) LB
S 66 [FIRa:, FUAN AR 10.13-15.

14. 5g /K fE s (2007). FHIEERLIC X 5 1TEES
F ORGSR DS, % 143 [0 B ARERE 72

RS HARBEMHYS YRV Y
A TR A L RIRE ], KRS
i, 4.3-5.

15. Kikusui T (2007). Behavioral adaptation
using chemical cues in rodents. Asia-Pacific
Conference on Chemical Ecology 2007
Symposium B Sociobiology and human,
Tsukuba, 9.11-13.

16. 7)1 AE, ks, RN D, R4 F]
(2007). RHIEEHLIC L A~ T ADA B L R
WA IsEH O R ITE AL, 55 144 (5] H ARER
FER P S, dbmEi TR 9.2-4.

17. Kikusui T, Uematsu A, Takeuchi Y, Mori Y,
Nakano Y, Murakami O, Kihara T, Harada T,
Koshida N (2007). Maternal approaches to pup
ultrasonic  vocalizations produced by a
nanocrystalline silicon thermo-acoustic emitter.
Society for Neuroscience 37th annual meeting,
San Diego, USA, 11.3-7.

18. Kiyokawa Y, Takeuchi Y, Mori Y (2007) Two
types of social buffering effects on conditioned
fear responses in male rats. Society for
Neuroscience 37th annual meeting San Diego,
USA, 11.03-07

19. Kikusui, T. Mori, Y. (2008) Behavioral and
neurochemical sex differences in response to
early weaning US/JAPAN  Neurosteroid

SYMPOSIUM, Gifu, Japan 9.08-11

20. Kikusui, T. Mori, Y.(2008) Sex difference in
response to early weaning is reversed by
prenatal androgen treatment US/JAPAN
Neurosteroid SYMPOSIUM, Gifu, Japan
09.08-11

21.Kikusui, T. (2008) Behavioral and
neurochemical changes induced by maternal
deprivation in mice Frontiers of comparative
cognitive developmental neuroscience, Kyoto,
Japan 9.13

22.Kikusui, T. (2008) Sex Differences in
response to early weaning is reversed by
prenatal androgen treatment.
International Symposium for Sex
Differentiation, Fukuoka, Japan 9.14-16

23 /N R, KM, BN D . B E]
(2008) AXMEATENZ & D HHIBEFL ~ 7 A DR
LATENREN R O 146 [0l H ABRESS H
R 9.24-26

24. Kikusui, T. Nakamura, K. (2008) Pre- and
postnatal programming of familiar urine odors
in male mice. UK-Japan Frontiers of Science
Symposium, Shonan Village Center 10.04-06

25. Kikusui, T. (2008) Early weaning augments
anxiety and decreases BDNF protein levels in
the pre-limbic system in male ICR mice.
Strategies to Reduce Risks on the Brain
Development Contingent to Urbanization,
Tsukuba 10.23-25

26. Kikusui, T. (2008) Pre- and postnatal
programming of familiar urine odors in male
mice %5 6 [E[EFRS AR 7 A TR 0
Oy . tEl . 12.06-07

27.Kikusui, T. Ichikawa, S., Mori, Y.(2008)
Maternal deprivation by early weaning
increases  corticosterone  and  decreases
hippocampal BDNF and neurogenesis in mice
% 3L R Ay A, P, 12.09-12

(XF] o)

(PEZET PEHE)
OimRd (F 0 )

(Zfth)
R B— U
http://www.animalhumanlab.com/car/



6. WFIEHR

() wFgefEs
ks (KIKUSUIL TAKEFUMI)
RAT R« BRIE D - HEEER
MIEEE S : 90302596



