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Introduction

 The basal forebrain cholinergic corticopetal system is a
regulator of cerebral cortical function.

 The basal forebrain provides the major source of
cholinergic input to the neocortex.

 Probably related to its activational effect on cortex,
the basal forebrain cholinergic system have been
shown to play an important role in attention, cognition
and motivational processes.



Anatomy of Basal Forebrain
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Aim : To assess the interactions between primary visual cortex
(V1) and basal forebrain during behaviour.

We will examine BF activity as well as BF coupling with V1 during general behavioural
states such as locomotion, quiet wakefulness and sleep.

Animals : Long Evans Rats

Methods:

e Chronic implantation of electrodes.

* Torecord EEG and LFP wireless miniature device Neurologger were used.

 Electrophysiological recordings lasts 6 h Tungsten micro electrode
Wedia
septum Stainless steel screw electrode
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Examples of electrophysiological recordings and general activity patterns across behaviour
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Differences and similarities of theta activity in visual cortex and basal forebrain
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Absolute Power (micV?)
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Analysis of synchronisation of basal forebrain and visual cortex
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LBF WMW

Cross correlation analysis between BF and VC

i

REM “MWWWWWWWWMMWMNWWMMWMWWMWMWWMWMWW

Theta i/l HU\ ‘[ AAAAANANAP A AAMAMANA A M Wf WA ‘W\/‘mwmﬂ‘
Lve MJM» J,\”WMM Iy W Ml\ "\Mﬂ il w]l I W,‘ W m M W il WMMHP M MW”W hi MywwM

(5 Z;. ‘ 3 4 é 7 8 9 1‘0
LBF

retan g it il AAN A

Theta me‘W‘ﬂ PNt )

MM s e

A

ve A sl 'w"ww ity

0 1

3 4

CrossCorrelation LBF and LVC

5 6 8

0.4p

05¢
0.3+
04+ T
H -
0.3 0.2
=
c 021
.g N c 0.1r
2 | + g
© 01 1 s
o - E
o H
§  Of — 0
1% . @
o — g
O -0.1r ; O -0.1r
J——
0.21 *
e -0.2F
-0.3r _i_
-0.3f
-04 L L 1 L
M Q NREM REM
-0.4
-150

9 10

2N
o/ W\

0.4r

Cross Correlation

-0.4

BF vs VC

1 1
-200 -100

BFvs VC

! !
-100 -50

1 1 |
0 50 100 150

Lag

1
100

1
200



Principal findings

e Cortical theta was also enhanced during REM sleep as well as during active exploration,
as compared to quiet wakefulness and slow-wave-sleep (SWS).

e BF theta activity was significantly high during REM sleep compared to other states.

e Coherence analysis also showed better coupling between BF and VC during active wakefullness
and REM, but oscillatory theta synchronisation was more enhanced during REM sleep.

* A correlation analysis revealed that during exploration and quiet wakefulness, BF and
visual cortex were positively correlated, whereas and during NREM and REM sleep signals in
these two regions were anti-correlated

Significance

Our preliminary results provide novel insights into the functional coupling between the
basal forebrain and cortex as a function of behavioural state. These observations provide
a basis for studying functional modulations during behavioural task performance.
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