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Molecular mechanism of cellular senescence and its physiological role in vivo.
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Abstract

Most of mammalian somatic cells have limited replicative capacity and undergo irreversible growth arrest af-

ter certain number of cell divisions. This process, termed “cellular senescence”, involves several tumor sup-

pressor proteins, and increasing amounts of evidence suggest that cellular senescence functions as an initial

barrier to repress the cancer formation in vivo.
ports have suggested that cellular senescence may also be implicated in the aging process itself.

In addition to its function in tumor suppression, recent re-

In this re-

view, we introduce molecular mechanisms underlying the cellular senescence and its biological functions

based on the evidences obtained from mutant mice.

Key words® cellular senescence, CDK, CKI, tumor suppression, ageing












SMP30 functions as gluconolactonase which involve in
vitamin C synthesis pathway
Akihito Ishigami, Yasunori Sato, Naocki Maruyama

Aging Regulation,
Tokyo Metropolitan Institute of Gerontology
35-2 Sakae-cho, Itabashi-ku, Tokyo 173-0015, Japan

Senescence Marker Protein-30 (SMP30) was originally identified as a novel protein in the rat liver, the ex-
pression of which decreases androgen-independently with aging. To examine the physiological function of
SMP30, we established SMP30 knockout mice and found that they were viable and fertile although lower in
body weight and shorter in life span than the wild type when fed autoclaved mouse chow. The mean sur-
vival time of these SMP30 knockout mice was approximately 6 months. On the other hand, wild type mice
was approximately 24 months. Although phenotypical analysis during the survival interval of SMP30 knock-
out mice uncovered no obvious abnormalities, immediate postmortem examination revealed atrophy in al-
most all their abdominal organs. Recently, we identified SMP30 as the lactone-hydrolyzing enzyme
gluconolactonases (GNL) of animal species. GNL is a key enzyme which involve in vitamin C biosynthesis,
and the essential role of SMP30 in this synthetic process was verified by a nutritional study. These knock-
out mice fed a vitamin C-deficient diet did not thrive: i.e., they displayed symptoms of scurvy such as bone
fracture and rachitic rosary, then died by 136 days after the start of receiving the deficient diet. Thus
SMP30 knockout mice developed symptoms of scurvy when fed a vitamin C-deficient diet, verifying the piv-
otal role of SMP30 in vitamin C biosynthesis. As mentioned above, these mice were shorter in life span
than the wild type when fed autoclaved mouse chow contained ~55 mg/kg of vitamin C, which we now
know contains too little vitamin C to maintain normal levels of vitamin C in tissues. However, never before
did we observe scurvy symptoms in the knockout mice when fed autoclaved mouse chow. Collectively, these
results demonstrate that vitamin C deficiency accelerate aging.

Key words: ascorbic acid, gluconolactonase, scurvy, SMP30. vitamin C
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P-41  MANDIBULAR ADVANCEMENT AND
MORPHOLOGICAL CHANGES IN THE MANDIBLE
OF FEMALE MICE OF DIFFERENT AGES

Maria Luisa Tagliaro (1) ,Maria Leticia Rassi Guimardes (1), Dalva
Maria Pereira Padilha (2), Sidia Maria Callegari-Jacques (3), Emilio
Antdnio Jeckel-Neto (4) (1) Biomedical Gerontology Post-graduate
Program, Pontificial Catholic University of Rio Grande do Sul (PUCRS),
Porto Alegre, Brazil. (2) Gerontology and Geriatrics Institute, PUCRS.
(3) Statistics Departament, Federal University of Rio Grande do Sul
(UFRGS). (4) Bioscience Faculty, PUCRS.

The mandibular advancement (MA) by means of functional
orthopedic techniques is currently used in young patients to
stimulate the mandibular growth. This study aimed to evaluate
the mandible morphological changes in 2, 7 and 16 months female
mice after MA. Every three days during a month, the lower incisors
were trimmed in one milimeter to exceed the protrusion movement
when the animal was feeding. The left mandibles of the 30
experimental and 28 control animals were dissected and analysed
linear/angular measurements. The condylar microstructure was
analysed by Scanning Electron Microscopy. The MA produced a
growth response in different regions in 2 and 16 months and a
cartilage regeneration in 7 months. Thus, confirming different

morphological responses to MA in different ages of female mice.

P-46 Vascular and renal sympathetic changes in
rats congenic for the hypertension-related
region on chromosome 1

ISR, T, TR
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1% (D1Wox29 725 DIArb21) 2 A+ aL Vx=y 78T v F(Ce) 2E
ML, FonPRUMHEXBIR, B8O/ L7 FLFY Ly (N) &
%, [@#. [FI¥E D SHRSP/Tzm R TRER MLFE O WKY/Izm & H&& L, DIHT
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cuff #:C, NA {3 HPLC-ECD Bx CRIRE L1z, [H5H]1 & Cg UM E
P27 NG, 11 B TIE WKY & 2372 < 20 S8 TR WKY X 9 15mmlg
HEICED o, SHRSP Ci 7 HENTEEIC WKY L0 HFICEL. 11
s, 20 HIBTIXIMELRIT L W EWTH ok, 7 HEN Cg DM NA
WAL SHRSP LRI L~ALT, WTR L AMD WKY LY HEICHE» -
720 7 WD SHRSP SR KEIIRD - A YV DO NASERIZWKY L v &
Bic@mn ot 788 Cg FEBXEIARD NA S & WKY L 0 @V m At
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ST WKY L DI, Cg bEFROMm AR L, LA L., Bk
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[£5a] 7 @M Cg Titf NA BT, Mo NA BBV EESH
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Keywords Hypertension /Congenic rats /Sympathetic nervous
system/ Spontaneously hypertensive rats
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