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Reduced Adult Hippocampal Neurogenesis and Cognitive Impairments
following Prenatal Treatment of the Antiepileptic Drug Valproic Acid
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Figure 7. Voluntary Running Restores Neuronal Activity in VPA-Treated Mice
(A) Representative pseudocolar actvity map images of brain sices including the hippocampus show that volurtary runing can only

the GABA, receptor channel antaganist picrotaxin (PITX) (1 = 6 for MC. n =  for MC-+ RW, n = 7 for VPA, n = & for VPA + RW). Electrical

fiber pathway (msy): and to the molecular ayer of the upper blade in the 0 (pp).

19 for MC + RW, 0= 7 for VPA, 0 = 8 for VPA + RW). Note that aithough the augmentation of the neural response caused by GABA,
eceptor-mediated inhibition with PITX application seen in sch and msy was abolished in VPA-treated mice, voluntary running could
restore the augmentation oaly i the msy.
e, :

Sl W A L
<0.05, ***p<0.003, twortaled

thest.
11

Control

&)‘&9):

3.0|

AF/F (x107-3)

2 EIE€,
eec

BPA 0 ppm

Sch stim
| #

BNEQ\Q RET

0 200

Distance from soma (um)

40 A

Sch weak stim

L
L=

400 -200 0

200 400

Distance from soma (um)

BPA 1 ppm

Sch stim

40 A

Sch weak stim

N

+é’"ﬁbozme ]OJJM

Ei:xm

BPA Tp g)m

Normal ACSF

'i?‘s aaaaaaaaaaaas

240 ms

FEFFFFFFFFEFFFFereee

240 ms

+Gabazine 10uM

sdicicaan SO LI LI L L LI LI L L]

200 ms.

Tanemura & Tominaga, unpublished



Sch

MF

PP

+Gabazine Normal +Gabazine Normal

+Gabazine Normal

normalized fEPSP slope

Control

S=25V S=40V

M ACT
S=25V

ownao

130
120
110
100

L1 Inaucuort surmuius

S=40V

normalized {EPSP slope normalized fEPSP siope

normalized fEPSP slope

m Control
M
m ACT
20
15+
) I I I I
0.5
~ o 4 N n o S @ o
14
207 18
187 contol 89
| ] 1st respoonse
-1 144 m Ctl_ave
— @ NeoAct_ave
a0 5003 0T 01 20750
0 Time (min) 104
Im
121 184 .o
o 50500
20 Time (mip)
T A
1 T 1 08
& £ & & E £ T comtol ! HFS5 ' HFS40 ' HFS100x3 !
e e e e L Un fg He &

“Time (min)

The first pair of the burst stimulation induced the facilitation

EPSP. (Vis)
)

Non-Hebbian

theta burst stimulation (TBS)

M

Hebbian

T. Tominaga et al., J Neurophysiol., 2012

Paired burst facilitation (PBF)

Stir

O

1 x10%
02 O e, o O S O B '.
3 B T o e e e Ty Ay R
N e N e e e -
0

Tominaga & Tominaga., Front Cell Necurosci, 2016



BEUNMIESBOMN?

Cortical oscillation

e — e
I v
BIFREE
Anterior ci e (e,

Endopiriform nucleus

FERRE

BBEXRY ENEEOTIL—TEOHRAWNE o

23ms/div

23

8

o

B

8

3

o e

8

caet) e

8

8

20|
e AL

8

B Averaged maximum amplitude plot of the EC response at ROI #1-#4 in the picture.

AFF 11th surface
x10°
6
4
2 Kajiwara,, Tominaga, SFN2016, SanDiego
0 Time [min]
T
30

AR CNGO UR A

The anterior cingulate cortex (ACC) lies in a unique position in the brain, with connections to both the
“emotional” limbic system and the “cognitive” prefrontal cortex. Thus, the ACC likely has an important role in
integration of neuronal circuitry for affect regulation and can be identified as a distinctive region in understanding
psychopathology. To acquire the broad swatch of the neural activity, we employed a specially designed wide-field
imaging system with a high-speed and high-resolution imaging system with a large imager (MiCAMO5, BrainVision,
Inc.)
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Voltage Sensitive Dye (VSD) imaging
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