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 Thin rat bury fat rat

 The rats are both 1000 days old, very old for rats. The
one on the right was calorie restricted. The one on
the left is near death and shows typical signs of old
age similar to what happens in humans.

e Image cited from Clive McCay 1939. QT}



32z (free radical theories)
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5. EH|MTEE (replicative senescence)

o ZHMUHIIEITIREE A BRE), PRHayflick” ti R . 4
NI REET 2 4 i 7] 55 57 60-701 K
» DNAREE M| —m bt da i — B, 2| — e ERT,
N HEDNASRAG R SG, ANARIA T AR AT 4E 4
Pt i ot A5 4 46 55 14-18bp
o iPIME R Rk, SRR T ERIA
Qo

Dr Tean 2008




6. T EZ R F U

o TR SXCRIIAFA I I M =18
7E BT 220 R o3¢ 1 75 0

o IMNFEIIE: 213985 5%, 475 EmsiN; 289
JLHRIERE: 153, 12~18%5 A dndhi R,

— B E B AR N MR EEE K R RAR
o HEN, ITEAFTEN (SAG) JHEAFRIE, Ul

senescent cell derived inhibition of DNA synthesis
G

Dr Tean 2008




 Werner's syndrome

A 37 years old patient, Adoue DFP 1997 Q}‘Fﬁ

D Pean 2008




Hutchinson-Gilford syndrome
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mitochandrial morphological membrane breakdown

chromatin pattern conserved

normal reversible swelling irreversible swelling

mitochondrial morphology
preserved

%% : 'fé% " ragments _.

nuclear changes

apoptotic bodies

normal condensation (cell blebbing) fragmentation secondary necrosis
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A Figure 6: DNA ladder assayed with tha Apoptotic DNA Ladder Kit
Lane ldentification:
M = Size marker

Control cells without camptothecin

Cells treated with camptothecin

Positive control from the kit
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iVER

o C. elegans;&HiF5LPCOR AR M B (A=A,
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» Sculpting the digits in the developing mouse paw by apoptosis (Wood 2000),33'“"* \!
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e Human embryo at day 4 morula containing 23 nuclei
labelled with DAPI (blue), including seven TUNEL-
labelled condensed nuclei (pink, arrow) that were
excluded from development (Kate Hardy 1999).
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e Caspase classification (Zimmermann 2001)

A

ICE caspase-13
subfamily { aspase-5 ; ]
{ caspase-: inflammation
[ caspase-4

caspase-1

Executioner
.; . :._ '1_? /

L h:;:t/ or effector
casgase-J3

caspase-6

_ apoptosis
caspase-8 o8

cagpase-10

aspase-9

3
large subunit
L. initiator
Autocatalytic initiator caspase ==
small subunit

procaspase-3 active caspase-3




2. Apaf-1
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Bcl-2 gene family (Zimmermann 2001)

Dimerization

Membrane-
Regulation Pore formation anchor

Anti-apoptotic | | | |

BC1-2, BCI-XL,BCI-W BH4

Pro-apoptotic
Bax, Bak, Bok

‘BH3-only’ proapoptotic

Bik, Blk, Hrk,
Bim, Bnip3

Bid, Bad
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e Next topicis tumor cell.
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