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BEKES., BAEETF (2012) MEEMESMEESR - ULy
U A A=V TR R DET U B EE A S
EEOBEFE (A new class of confocal microscope for a
fast Voltagefsensitive dye (VSD) and Ca2+ imaging)
% 50 [EIRAAMMEERFS 9 A &4HE (D8
FR)

BB, BT TRIER—

a slowly inactivating potassium current enhances

(2012) Suppression of

the interaction between the perirhinal cortex and
entorhinal-hippocampal neuronal activities. MRJE
PHEZE & RNEF—HEG RIS & ORI OBAE(RES — b
BEREIITR O INE LT 20 U U LB RSB S
5 535 EHAMHEREAR (BHE) 9 A (RER
FER)

BEAES BT IHEBS EAMERER wER
FRESK— (2012) IHREIR G L DA VT B
MRRTE~ U AT ERCRER LERIHRORES &
Y 39 ERAAEMEERFENES (v T A
(DEERR)

H SROMEERTEFEDHEE « BRI (PEbLEL)

L. REFEUG 2L
2. EFREERE 2L
3. FOf 2L

113



HROEERAAX—I VT LD
RREENIE Y E O R ] S LT

FRE-FRERHOEXA T /—IL AFREICLD
I EID B W E D RERET

Bk EEF(EEXEXZE -BIEEH)

Fik 23 FEEEBOHBPMRERDZ(LPYE ) A IHEREE)

HRERRE-REROCEVEREIC L ZERPRZERNICED MEN R R THEETERELICE
T B (H23-LF-—#&-004) M

HE:Fs 25 £ 3 A 4 H(A)13:30-17:00
BETRRER T A — 35,6508

FE—FZER

fLeme g 01 o> B
— LA

EX7x/ » \)\
pPe W

anp
(aYay

-~

/

114




MEENY (2B S) TDBPAD BT E

Sch

control

BPA 10uM

60 800 20 40 60 sm 20

=T DRSS

r8tort ( fitts m1 4rnmg 4n( m mory

PP84 rpos  ( mrt
113 !
—— M
P84 8 84 P84
- e

¢

Open Field

Light/Dark Transition

Elevated Plus Maze

Pre-pulse Inhibition

Tail Suspension

) -

general activity level, gross
locomotor activity, exploration
habits

anxiety-like

anxiety-like

sensorimotor gating

depression

{  J ppsormcicontrol) P 840rorT sts

total distance, center time,
move episode, distance per
movement

dark distance, dark time,
transition, light distance, light
time, latency to enter light

total distance, open time,
close time, open entry, close
entry, total entry

pre 90db/120db, pre 95db/
120db, pre 100db/120db

immobility time

Conte)&tuaVCued Fear
Conditioning

Y-Maze Alternation

learning and memory

learning and memory

conditioning, contextual, cued

correct alternation

115



NILTOBORE—FHZHEREICLZ2HREIKREL

Control — »*x*

=] ACSF O ACSF
= +pnx = pitx

3.0
g
=
2 25 =
& E
E 20- $
5
E 1.5

all

Mossy Sch Mossy
control A

gRlzn

FREE & 4]
Hllc kB
ol fE]

P'T>' PITX

2.5 =

0.5 —

Mossy

3
A

= c(mtml
|| vpa

116




Conr ol e

3.0

2.5

maximum Response
(5]
(=]

Control

+running wheel

3.0 H

25+

20

LO—

%k

Mussy

O ACSF
W pitx

* (0,028 *** 10-5

‘_I

Mossy

VPA
Mossy
Control+RW ; _| VPA+RW
*0.024
25—
2.0
1.5
o4l Lt b

Mossy

pitx/control

pitx/control

PAY
- control
20— = vpa

F‘l

1.5
1.0 - '
05 —

2.5

Mossy

117




sl DB E 7T S HEAE

(a) {d)
E EUUTINN  7cnos o e Vo X N7 b ey

% ¢, Ca’
INMED/TINS special issue k
Role of GABAergic inhibition in
hippocampal network oscillations

Edward O. Mann and Ole Paulsen
Dupsrment of Piymology, Anstomy and Genetics. Parks Rosd. Oxford, OXT 2PT, UK
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Kinetics of GABAA receptor-mediated events. The
synaptic conductance change (Gsyn) responsible
for shunting is short lasting, whereas the time
course of the associated membrane potential
effect is determined by the membrane time
constant of the postsynaptic neuron. The effect on
membrane potential can be depolarizing, (®)
hyperpolarizing or clamping, depending on the
relation between the actual membrane potential
(Vm) and the reversal potential of the GABAA
receptor-gated conductance (Esyn).
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Membrane potential response profiles of CA1 pyramidal cells probed with

voltag itive dye optical i ing in rat hippocampatl slices reveal the impact
of GABA,-mediated feed-forward inhibition in signal propagation

Yoko Tominaga *, Michinori Ichikawa %', Takashi Tominaga *»<*

Neuroscience Research 64 (2009) 152-161
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Developmental profile and synaptic origin of early network
oscillations in the CA1 region of rat neonatal hippocampus

Large-scale oscillatory calcium
waves in the immature cortex

Olga Garwschuk, Ene Hanse and Arthur Konoerth
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[1] W. Akemann, H. Mutoh, A. Perron, Y. Kyung Park, Y. Iwamoto, and T. Knopfel, “Imaging Neural Circuit Dynamics with a Voltage-Sensitive Fluorescent
Protein.,” J Neurophysiol (2012) [doi:10.1152/jn.00452.2012].
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Entorhinal-Hippocampal Interactions Revealed . =
by Real-Time Imaging excitation light L4

Toshio lijima,” Menno P. Witter, Michinori Ichikawa, i} \ f
Takashi Tominaga, Riichi Kajiwara, Gen Matsumoto

.....

E’ embrane
wguc.;tosol

o0
hyperpolarizaion depolarlzalon

SCIENCE e« VOL.272 < 24 MAY 1996

-7~ Hippocampus Is Crucial for Temporal
K Association Memory

P Junghyup Suh,* Alexander J. Rivest.” Teshiaki Makashiba,* Takashi Torninaga,” Susumu Tonegawa™
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Endocrine disrupting
chemicals

Estrogen agonist,
Androgen antagonist

Wide ranging effects on
brain (neocortical
development), genome
(DNA methylation) and
behavior (social
behavior, learning and
memory)

(i)weakly activate Er e,
Er 8 and ERR-y

(ii) DNA methylation
agent
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Effects of BPA on brain structure, genome and behavior

Animal Dosage Administration

Mouse 20 ug/kg S.c. Injection,
EO0.5, daily

Rat 40,120, and  S.c. Injection,

(ovariectomized) 400 ug/kg single dose
(adult)

Mouse 0.05,0.5,5,50 Qral gavage

mg/kg/d (E7 - P21)

Mouse 20 uglkg S.c. Injection,

EO0.5, daily

Age of
collection

Embryonic
and adult

Adult

Adult

Embyronic

In vivo effects

Accelerated neuronal differentiation and
migration during neocortex development,
malpositioning and abnormal trajectories of
neurons in adult (Nakamura et al., 2006, 2007).

Inhibits estradiol-induced hippocampal
synaptogenesis (MacLusky et al., 2005)

Impaired learning-memory, proposed to be
related to the concomitant down-regulation of
N-methyl-D-aspartate receptor subunits and
ERB in the hippocampus (Xu et al., 2010).

BPA can cause both hyper- and
hypomethylation at the promoter-associated
CGls of multiple unique loci, resulting in
aberrant gene expression (Yaoi et al., 2008)

The big test for BPA

o High degree of variability in the dosing regimen in

published reports

o Critical windows of vulnerability: timing of exposure."

o Tissue-specific responses

o Most controversial issue: injection of the chemical under
the animals’ skin, rather than giving it orally, as humans
would generally be exposed

(Brendan Borrell, Nature, 2010)
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EPIGENETIC REPROGRAMMING

Kundakovic et al Brain Behav Immun 2011

In vivo experimental scheme for BPA administration

\

2
<

f BrdU Sacrifice for
injection analysis
1 1
i i k]
- 1 4 5 5 *
E0.5 E14 P28
E: Embryonic
P: Postnatal
Route of administration For BPA-exposed group, BPA stock solution was
added into drinking water.
Dosage / Concentration Final concentration in drinking water: 15 ppm,

concentration of BPA intake per day/mouse is
estimated to be approximately 75 pg.

Course of administration EO0.5 until P28
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The number of BrdU* cells in the subcortical white matter
(SWM) was dramatically reduced in BPA-treated mice

CTRL

Number of BrdU* cells in the SWM

BPA

The density of GFAP* and GS* astrocytes were decreased in the
cingulum and subcortical white matter of BPA-treated offspring

CTRL

BPA
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