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Senescence accelerated mouse (SAM), a murine model of accelerated senescence, was established by Toshio Take-
da and colleagues. SAM consists of series of SAMP (prone) and SAMR (resistant) lines. All SAMP lines (from
SAMPI1 to SAMP11) are characterized by accelerated accumulation of senile features, earlier onset and faster progress
of age-associated pathological phenotypes, such as amyloidosis, impaired immune response, senile osteoporosis and
deficits in learning and memory. These SAMP lines are useful for evaluation of putative anti-aging therapies. For exam-
ple, SAMP1 line is used to study the anti-aging effect of the antioxidant containing foods and various anti-oxidants, such
as coenzyme Q10, vitamin C, lycopene. SAMP8 line exhibiting an early onset of impaired learning and memory is often
used for test strategies for therapeutic intervention of dementia of early onset. SAMP6 is used as an animal model for
developing new strategies for the treatment of osteoporosis in humans. Various lines of SAM (P1, P6, P8, P10 and R1)
are now commercially available for research. In this review, I will briefly introduce various usages of SAM in anti-aging

research.
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Table 1. Pathologic Phenotype in SAM Mice

Strains Pathologic phenotypes

SAM P1  Senil amyloidosis, Impaired immune responsive-
ness, Hyperinflation of lung

SAM P6  Senile osteoporosis

SAM P8  Deficits in learning and memory

SAM P10 Brain atrophy, Deficits in learning and memory
SAM R1  Non-thymic lymphoma
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Table 2. Anti-aging Studies in SAMP1

Supplements/Treatments Parameters™ Ref.
Bone marrow transplantation Accelerated presbycusis (1) 4)
Spontaneous wheel running Circadian rhythm disorder (I) 5)
Tooth absence/Soft food ingestion Altered activity rhythm (I) 6)
Reduced Coenzyme Q10 Grading score of senescence (D) 7)
Reduced Coenzyme Q10 Urinary 8-OHdG (N), acrolein-lysine (D) 8)
Young green barley extract NO producing response in peritoneal cells (D) 9)
Young green barley extract Antibody-producing function of spleen cells (N) 10)
Fucoidan, sulfated polysaccaride Peripheral blood adiponectin (D) 11)
Spirulina Sperm quality (I) 12)
Dietary unsaturated fatty acids Grading score of senescence, Senile amyloidosis, Autoantibody  13)
Vitamin C Grading score of senescence (N) 14)
Lycopene Grading score of senescence (D) 14)
Reduced Coenzyme Q10 Gene expression 15)

The selected studies presented at the 16th (2000)—23rd (2008) Annual Meeting of the Council for Senescence-Accelerated Mouse (SAM) Research are listed.

*: Improved (1), Down-regulated (D), Up-regulated (U), No effect (N).
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Table 3. Anti-aging Studies in SAMP6

Supplements/Treatments Parameters™ Ref.
Melatonin 8-OHdG in brain DNA (D) 20)
Deep sea water Bone mass (U) 21)
Allogeneic bone marrow transplantation Bone mineral density (I) 22)
Running exercise Total and cortical bone density (N) 23)
1,25-dihydoroxyvitamin D3 Gene expression 24)
Intra-bone marrow-bone marrow transplantation Senile osteoporosis (1) 25)
Intra-bone marrow-bone marrow transplantation Senile osteoporosis (1) 26)
Acupuncture Peak bone mass (U) 27)

The selected studies presented at the 16th (2000)-23rd (2008) Annual Meeting of the Council for Senescence-Accelerated Mouse (SAM) Research are listed.

*: Improved (1), Down-regulated (D), Up-regulated (U), No effect (N).
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Table 4. Anti-aging Studies in SAMP8
Supplements/Treatments Parameters™ Ref.
Glehnia littroralis F. Step-through passive avoidance (I), Morris water maze (I) 31)
Tomato carotinods (lycopene) Grading score of senescence (N), Step-through passive 32)
avoidance (I)
Vitamin E + Vitamin C Grading score of senescence (D), Water-finding test (I), Pas-  33)
sive avoidance (I)
Dietary polyunsaturated fatty acids Mean life span (SO>PO), Serum lipids (SO>PO) 34)
(Safflower oil (SO) vs. Perilla oid (PO))
Sodium hyaluronate Degenerative temporomandibular joint disease (I) 35)
Lycopene Grading score of senescence (D), Step-through passive 36)
avoidance (I)
Herb Grading score of senescence (D) 37)
Oolong tea Grading score of senescence (D), Step-through passive 38)
avoidance (I)
Ginkgo biloba extract B-amyloid deposition (D), Two-say active avoidance (N) 39)
Ginkgo biloba extract Brain ischemia (I) 40)
Toona sinensis Roemor extract Anti-oxiodation enzymes (SOD, catalase, GSH-Px) (U) 41)
Calorie restriction Passive avoidance (I) 42)
Dietary restriction Passive avoidance (I) 43)
Sodium hyaluronate Degenerative temporomandibular joint disease (I) 44)
Liuwei dihuang decoction Long-term potentiation in hippocampus (I) 45)
Spirulina Passive avoidance (I), Active shuttle avoidance (I) 46)
Acupuncture Stem cell proliferation in dentate gyrus and ependyma (U) 47)
Spirulina Sperm quality (I) 48)
HuangDiSan Life span (U), Morris water maze (N) 49)
Minus hydrogen ion food Lipid peroxidation (D) 50)
Peanut seed testa water extract Protein oxidation (protein carbonyls) (D) 51)
Acupuncture Cell proliferation of hippocampaus dentate gyrus (U) 52)

The selected studies presented at the 16th (2000)—23rd (2008) Annual Meeting of the Council for Senescence-Accelerated Mouse (SAM) Research are listed.
*: Improved (I), Down-regulated (D), Up-regulated (U), No effect (N).

Table 5. Anti-aging Studies in SAMP10

Supplements/Treatments Parameters™ Ref.
Green tea catechins Passive avoidance (I), 8-OHdG in liver DNA (D) 56)
Green tea catechins Production of oxygen free radical (D), 8-OHdG in brain DNA  57)

(D)

Acupuncture Morphology of cerebrum (I) 58)
Acupuncture Gene expression in hippocampus 59)
High-fat diet containing green tea catechins and caffeine  Cognitive functions (I), Brain atrophy (I) 60)
Acupuncture Life span (U), Morris water maze (1) 61)
Purified water (Ground Water Pro) Protein oxidation (carbonyls) (D) 62)
High-fat diet containing green tea catechins and caffeine  Insulin secretion (I) 63)
Social stress and green tea catechins, theanine Brain atrophy induced by social stress (I) 64)
Acupuncture Brain cholesterol contents (D) 65)

The selected studies presented at the 16th (2000)—23rd (2008) Annual Meeting of the Council for Senescence-Accelerated Mouse (SAM) Research are listed.
*: Improved (I), Down-regulated (D), Up-regulated (U), No effect (N).
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