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Fatigue



Decreased Sleep Quality



NREM Sleep Promoting Circuitries
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Effect of PZ Lesion on 
Rat Sleep-Wake Cycle

Anaclet et al., J. Neurosci. 2012
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GABA Neurons Located in the Parafacial Zone 
are Involved in Sleep Control Anaclet et al., JN 2012

Vgatflox/flox mice
(Tong et al., 2008)

AAV-Cre injection

250µm
Vgat KO 250µm

Wake

0

10

20

30

40

50

60

70

80

90

100

%
 o

f 
ti
m
e

7 am 7 am7 pm

*
** *

**
*

*

*

**

**
*

**

*
*

NREM sleep

0

10

20

30

40

50

60

70

80

90

100

*

7 am 7 am7 pm

** * **
*

**
*

***

*
* *

Control n=6
PZ VGAT KO n=5

REM sleep

0

2

4

6

8

10

12

14

7 am 7 am7 pm
*

**

*

**
**

***
* ** * *

*



Chemogenetic Activation of PZ GABAergic Neurons
Anaclet et al., Nat. Neurosci., 2014

(Vong et al., Neuron 2011)
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Activation of PZ GABA Neurons Induces SWS
Anaclet et al., Nat. Neurosci. 2014

RS

7000 µv²

SWS
W

0

Cortical EEG Delta (0.5-4 Hz) power

EMG integral200

0

Vehicle

7000 µv²

SWS
RS

W

0

Cortical EEG Delta (0.5-4 Hz) power

EMG integral

719

200

0
Local time

CNO 0.3 mg/kg



Activation of PZ GABA Neurons Induces SWS
Anaclet et al., Nat. Neurosci. 2014
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Effect of Sleep Deprivation on Hippocampal 
Function Vecsey et al., Nature. 2009



Effect of Sleep Enhancement on Hippocampal Function 
in Adult Mice
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Sleep Enhancement in Aged Mice



Effect of Sleep Enhancement on Hippocampal Function 
in Aged Mice
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Sleep Enhancement in APP/PS1 Mice



Effect of Sleep Enhancement on Hippocampal Function 
in Alzheimer’s Mice
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Spontaneous Neuronal Activity During Human 
Slow Wave Sleep Dang-Vu et al., 2008

fMRI study

Brain regions activated in relation to slow oscillation

Common effects of both high-amplitude 
slow waves and delta waves

Specific responses associated with 
high amplitude slow waves
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