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“Shift workers” mice are less resistant to Lipopolysaccharides
(LPS)-induced endotoxemic shock
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Monitoring circadian rhythms of activity in rodents.
Actogram, the secret hand-shake of chronobiologists
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Rhythms of firing rate in the SCN,

Ameasurements INn the intact animal
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Rhythms of firing rate in the SCN,
measurements in SCN cell culture
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What are the evidence that the SCN is the
central pacemaker in mammals?

« SCN lesion led to loss of rhythms
e SCN neurons have an intrinsic clock

o Stimulation of SCN neurons synchronized
rhythms

 An implanted SCN dictates the rhythm



How important is the SCN? A wild experimnt
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SCN-lesioned animals did not survive well

C.
|

o 1.0
S Sham
$ 08+
u::- Control b==t
©
: L
O
3
= 0.4 -
o
. SCN-X
=
o
=
E
e |
U T I T T I |

0 10 20 30 40 50 60

Days of Survival



0

LD

il

DD

No manipulation

SCN lesion

D - o s

[ T

LD

oD

—:__:"

Pre-chiasmatic
dissection of the optic
nerve

Post-chiasmatic dissection
of the optic nerve

T

LD

DD 7r

—

(d)




Vitreous gel

Optic nerve
Fovea \

1HOI17 40 NOILLD3NIA

8iqy
anJau ando
[ER)
uolbueg
uoinau
Jejodig
182 auo) m
sioydadal k7
" o
189 poy OUd 5
wnijayyda

uawbig



H
H‘\ CHy c T-o
u,c’c\l"'mn IH’ N
Disks %{- i\
ey
CH, H CHy H
cis isomer
Cell body
fa nghtl TEnzymes
Synaptic
terminal H 0
\l..-fc”‘
opsin \(’ \II
Retinal trans Iso mer
Rhodopsin
Opsin
(a) (b)
traviolet shortwave
gamma X-rays rays ‘ infrared radar v AM
rays [‘I rays m ‘
- ]
" 10" 10r -10° 10° '~ 1007 1 10t 10t
ay
- ~ __ Wavelength (meters)
- Visible Light o~

Four opsins in the
human eyes are
sensitive to different

400
wave lengths

T |

o,

600

Wa%length @nometers)

700




Genetic ablation of both B
rods and cones using

diphtheria toxin did not os -/l
affect light-induced phase O::{
shifts

“The eye contains additional .
photoreceptors that regulate G’:t:

the circadian clock.”
Freedman et al, 1999
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IPRGC - intrinsically photosensitive

retinal ganglion cells

IPRGC express another form of opsin
called melanopsin
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Transgenic mice expressing x-gal under the control of
the melanopsin gene

Hattar et al, 2002
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Knock out of the melanopsin gene
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Ablation of the ipRGCs
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RGC - retinal ganglion cells

IPRGC - intrinsically photosensitive
retinal ganglion cells

Non-image-
Image forming
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Organization of the mammalian clock system
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Molecular oscillator based on a
transcription feedback loops
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Discovering clock
A C57BL/6J O
ENU

o>

C57BL/6J 10-12
@ ‘weeks

SR — - x &0
e e s
ST R = Screen G offspring
:E? .. -:.—:‘:-5-—:'. ; __="_-;—"{::‘" Relay Number of Light
B iR 3 switch wheei\turns dar!;f cycle

Vitaterna et al., 1994



A ENU HCE?BUEJ og

& —
C57BL/6J Q ! 10-12
weeks
—CD x &0
i

. . I
Screen G, offspring

C
mul

305 mice

Number of G, offspring
L |
(=)

0
23 24 25
Period (hours)

g E
%4 13
5 |
-~ pivl
2t
4
m I
€ oL |1l
3 23 24 25

, Period (h .
Vitaterna et al., 1994 piodnows) Time (hours)



w5 %arrhythmic

BT o i |

48

Vitaterna et al., 1994






L

Fat tissue Liver Digestive tract Muscle






	Slide Number 1
	Slide Number 2
	“Shift workers” mice are less resistant to Lipopolysaccharides (LPS)-induced endotoxemic shock 
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	How important is the SCN? A wild experiment
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Genetic ablation of both rods and cones using diphtheria toxin did not affect light-induced phase shifts 
	Slide Number 27
	Transgenic mice expressing x-gal under the control of the melanopsin gene
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Organization of the mammalian clock system
	Molecular oscillator based on a transcription feedback loops
	Discovering clock
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42

