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Research Models and Services
Inbred Mice

SAM P8/ TaHsd (Senescence Accelerated Mouse Prone 8)

SAMP8/TaHsd

The SAMP8 Mouse is developed by Dr. Toshio Takeda, Kyoto University, from AKR/J mice and crossed with mice from an unknown strain,

followed by sib mating since 1975.

In 2002 from Takeda Chemical Ltd to Harlan Laboratories. Harlan became Envigo in 2015, then Envigo was acquired by Inotiv in 2021.

CHARACTERISTICS

Behavior

SAMP8 mice showed impairments in
passive avoidance tasks (Miyamoto

etal, 1986; Yagi et al, 1988), one-way
(Miyamoto et al, 1986), T-maze (Flood
and Morley, 1993) and Sidman (Ohta et
al, 1989) active avoidance tasks and an
impairment of their spatial memory task
ability (Miyamoto, 1997). SAMP8 mice
had age-related emotional disorders
characterized by reduced anxiety-like
behavior (Miyamoto et al, 1992). The
SAMP8 and SAMP10 showed a profound
disorder of their circadian rhythms of
spontaneous motor activity and drinking
behaviors (Miyamoto, 1997).
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Immunology

SAMP8 mice also showed a more

rapid decline in the lymphoproliferative
response to concanavalin A, but cytotoxic
T lymphocyte responses did not change
with age. Natural killer cell activity was
reduced with age in both SAMR1 and
SAMPS, but no strain difference was
observed (Powers et al, 1995).

Genetics
Coat colour gene
e c:albino.

All SAMP mice have been identified at
approximately 20 loci. There is only minor
variation among the strains, restricted to
ldh-1, Mod-1 and Car-2 loci.

Life-span and spontaneous
disease

The SAMP8 mouse showed accelerated
ageing (Takeda et al, 1991). They had
age-related emotional disorders
characterized by reduced anxiety-like
behavior (Miyamoto et al, 1992). SAMP8
showed a profound disorder of the
circadian rhythm of spontaneous motor
activity and drinking behavior (Miyamoto,
1997). The SAMP8 showed age-related
appearances of spongiform degeneration
in the brain stem (Yagi et al, 1989), and

of PAS-positive granular structures in
their hippocampal formation (Akiyama
etal, 1986), and astrogliosis in their brain
stem (Yagi et al, 1989), hippocampus,
pyriform cortex, brain stem nuclei and
white matter (Kawamata et al, 1997).
Clusters of activated microglia were also
seen around the vacuoles in the brain

stem (Amano et al, 1995). A monoamine-
oxidase-B-positive granular structure
was found in hippocampus of old mice
(Nakamura et al, 1995). Beta/A4 protein-
like immunoreactive granular structures
were observed in various regions,
including the medial septum, cerebral
cortex, hippocampus, cerebellum, and
some cranial nerve nuclei and roots and
increased markedly in number with age
(Takemura et al, 1993).

Other age-dependent histological
changes included cortical atrophy in

the pyriform cortex, neuronal cell loss in
the locus ceruleus and lateral tegmental
nucleus, intraneuronal accumulation

of lipopigment in Purkinje cells, and
eosinophilic inclusion bodies in thalamic
neurons (Kawamata et al, 1997; Akiguchi
et al, 1994). Similar changes were also
observed to a lesser degree in SAMP10.

Blood-brain barrier function was impaired
with advancing age in the olfactory bulb
and medial hippocampus in SAMP8
(Ueno et al, 1993; Ueno et al, 1996; Ueno
et al, 1997; Vorbrodt et al, 1995).

SAMP8 mice have a median survival time
of 12.1 months.

Miscellaneous

Characteristics of the SAMPS strain have
been described by Festing (1997) and
Lyon etal, (1996).
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Physiology and biochemistry

Hippocampal glutamic acid content

is higher than in SAMP1 (Nomura et al,
1991). Muscarinic acetylcholine receptors,
alpha 2-adrenoreceptors, N-methyl-D-
aspartate (NMDA) receptor channels and
L-type Ca2+channels were all changed
in the cerebral cortex and hippocampus
in aged SAMPS8 (Kitamura et al, 1989).
High levels of K* - and NMDA induced
L-[*H] noradrenalin release in brain
slices, and this release was significantly
lower in SAMPS8 than in SAMR1 (Zhao
and Nomura, 1990). Damage to the
central histaminergic neurons (Meguro
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etal, 1992), synaptic dysfunction in the
glutamatergic (Kitamura et al, 1992) and
cholinergic systems (lkegami et al, 1992;
Zhao et al, 1992) seem to be present in
SAMP8. The SAMPS8 retained a higher
concentration of GM3 than SAMR1
throughout their life span (Ohsawa and
Shumiya, 1991). The endogenous levels
of the beta-subunit of NGF in these mice
was already elevated in the thymus,
adrenal gland, testes and hypophysis
during the early period of life as compared
to SAMRI1 (Katoh-Semba et al, 1991;
Katoh-Semba et al, 1993). Neurotrophin-3
(NT-3) mRNA in the cortex was higher

in SAMPS8 than in SAMR1, whereas

in the midbrain, hippocampus and
forebrain, NT-3 expression levels were
lower in SAMPS8 than in SAMR1 during
early development (Kaisho et al, 1994).
Brain glucose metabolism was also
impaired, as indicated by reductions in
2-deoxyglucose uptake (Kurokawa et al,
1996; Ohta et al, 1996) and in hexokinase
activity (Kurokawa et al, 1996) in aged
SAMPS8. The binding of [3H]phorbol-
12,13-dibutyrate to protein kinase C in
both cytosol and membrane fractions in
the hippocampus of aged SAMP8 was
reduced (Nomura et al, 1997).

inotivco.com


http://inotivco.com
mailto:RMSinfo%40inotivco.com?subject=

REFERENCES

1. Akiguchil, Yagi H, Ueno M, Takemura M, Kitabayashi T, Nakamura S,
Shimada A, Takeda T (1994,) Age-related morphological changes in the
brain of Senescence-Accelerated Mouse (SAMP8). In: The SAM Model of
Senescence. (Takeda T ed). Amsterdam: Excerpta Medica, pp 67-72

2. Akyama H, Kameyama M, Akiguchi |, Sugiyama H, Kawamata T,
Fukuyama H, Kimura H, Matsuchita M, Takeda T (1986) Periodic
Acid-Schiff (PAS)-positive granular structures increase in the brain of
senescence accelerated mouse (SAM) Acta Neuropathol. 72, 124-129.

3. Amano T, Nakanishi H, Oka M, Yamamoto K (1995) Increased expression
of cathepsins E and D in reactive microglial cells associated with
spongiform degeneration in the brain stem of Senescence-Accelerated
Mouse. Exp. Neurol. 136, 171-182

4. Festing MFW (1997) Inbred Strains of mice. Mouse genome 95, 519-686.

5. Flood JE, Morley JE (1993) Age-related changes in foot shock avoidance
acquisition and retention in senescence accelerated mouse (SAM)
Neurobiol. Aging 14, 153-157.

6. lkegamis, et al (1992) Age-related changes in radial-arm maze learning
and basal forebrain cholinergic systems in senescence accelerated
mice (SAM). Behav. Brain Res. 51, 15-22.

7. Kaisho Y, Miyamoto M, Shiho O, Onoue H, Kitamura Y, Nomura S
(1994) Expression of neurotrophin genes in the brain of senescence-
accelerated mouse (SAM) during postnatal development. Brain Res. 647,
139-144

8. Katoh-Semba R, et al (1991) Elevated concentrations of b-nerve growth
factor in selected tissues from Senescence Accelerated Mice (SAM-P/8)
Mech. Ageing Devl. 59, 163-175.

9. Katoh-Semba R, et al (1993) An acceleration of age-related increases
in levels of the beta-subunit of nerve growth factor in selected tissues
from Senescence-Accelerated Mice (SAM-P/8). J. Mol. Neurosci. 4,
107-115

10. Kawamata T, Akiguchi |, Yagi H, Irino M, Sugiyama H, Akiyama H,
Shimada A, Takemura M, Ueno M, Kitabayashi T, Ohnishi K, Seriu N,
Higuchi K, Hosokawa M, Takeda T (1997) Neuropathological studies on
strains of Senescence-Accelerated Mice (SAM) with age-related deficits
in learning and memory. Exp. Gerontol. 32, 161-170

11

=y

Kitamura Y, Zhao XH, Ohnuki T, Nomura Y (1989) Ligand-binding
characteristics of [*H] QNB, [*H] Prazosin, [°H] rauwolscine, [*H] TCP and
[*H] nitrendipine to cerebral cortical and hippocampal membranes of
senescence accelerated mouse. Neuroscience Letter 106, 334-338.

12.

N

Kitamura Y, Zhao XH, Ohnuki T, Takei M, Nomura Y (1992) Age-related
changes in transmitter glutamate and NMDA receptor/channels in the
brain of senescence-accelerated mouse. Neuroscience Letter 137,
169-162.

800.793.7287 | RMSinfo@inotivco.com

13.

™

14.

15.

16.

17.

N

18.

19.

2

21

=

2

2

«

2

o

N

&

Kurokawa T, Sato E, Inoue A, Ishibashi S (1996) Evidence that glucose
metabolism is decreased in the cerebrum of aged female senescence-
accelerated mouse; possible involvement of a low hexokinase activity.
Neuroscience Letter 214, 45-48

Lyon MF, Rastan S, Brown SDM (1996) Genetic variants and strains of
the laboratory mouse. 2 Volumes. Oxford, New York, Tokyo: Oxford
University Press.

Meguro K, Yanai K, Yokoyama K, Sakurai A, Maeyama K, Watanabe T,
Matsuzawa t (1992) Neurochemical studies on central histaminergic
neuron system of senescence accelerated mouse. Biogenic Amines
8,299-307.

Miyamoto M (1997) Characteristics of age-related behavioral changes
in Senescence-Accelerated Mouse SAMP8 and SAMP10. Exp. Gerontol,
32,139-148

Miyamoto M, Kiyota Y, Nishiyama M, Nagaoka A (1992) Senescence-
accelerated mouse (SAM): age-related reduced anxiety-like behavior in
the SAM-P/8 strain. Physiol. Behav. 51, 979-985.

Miyamoto M, Kiyota Y, Tamazaki N, Nagonka A, Matsuo T, Noga Y,
Takeda T (1986) Age-related changes in learning and memory in the
Senescence Accelerated Mouse (SAM). Physiol. Behav. 45, 393-406.

Nakamura S, Akiguchi |, Seriu N, Ohnishi K, Takemura M, Ueno M,
Tomimoto H, Kawamata T, Kimura J, Hosokawa M (1995) Monoamine
oxidase-B-positive granular structures in the hippocampus of aged
senescence-accelerated mouse (SAMP8). Acta Neuropathol. 90,
626-632

Nomura Y, Kitamura Y, Ohnuki T, Arima T, Yamanaka Y, Sasaki K, Oomura
Y (1997) Alterations in acetylcholine, NMDA, benzodiazepine receptors
and protein kinase C in the brain of senescence-accelerated mouse: an
animal model useful for studies on cognitive enhancers. Behav. Brain
Res. 83, 51-55.

Nomura Y, Kitamura Y, Zhao XH (1991) Aging in glutamergic system with
special reference the NMDA receptor/ion channel complex in the brains
of senescence accelerated mice. In: NMDA Receptor related agents:
Biochemistry, Pharmacology and Behavior (Kameyama T, Domin F,
Nabeshima, eds) Ann Arbor, MI: NPP books, pp 287-298.

Ohsawa, T, Shumiya S (1991) Age-related alteration of brain gangliosides
in Senescence-Accelerated Mouse (SAM)-P/8. Mech. Ageing Devl. 59,
263-274

. Ohta A, Hirano T, Yagi H, Tanaka S, Hosokawa M, Taneda T (1989)

Behavioral characteristics of the SAM-P/8 strain in Sidman active
avoidance Task. Brain Res. 498, 195-198

Ohta H, Nishikawa H, Hirai K, Kato K, Miyamoto M (1996) Relationship of
impaired brain glucose metabolism to learming deficit in senescence-
accelerated mouse. Neurosci. Letter 217, 37-40

25.

o

26.

27.

N

28.

29.

30.

31

=

32.

33

Al

34.

35.

a

Powers DC, et al (1995) Age-related changes in lymphoproliferation,
cytotoxic T lymphocyte responses, and natural killer activity of
Senescence-Accelerated Mouse (SAM)-P/8 and SAM-R/1 substrains
Aging: Immunol. Infec. Dis. 6, 43-52.

Takeda T, Hosokawa M, Higuchi K (1991) Senescence-accelerated
mouse (SAM): A novel murine model of accelerated senescence. J
Amer. Geriatr. Soc. 39, 911-919.

Takemura M, Nakamura S, Akiguchi |, Ueno M, Oka N, Ishikawa
S, Shimada A, Kimura J, Takeda T (1993) Beta/A4 protein like
immunoreactive granular structures in the brain of Senescence-
Accelerated Mouse (SAM). Am. J. Pathol. 142, 1887-1897.

Ueno M, Akiguchi |, Hosokawa M, Shinnou M, Sakamoto H, Takemura
M, Higuchi K (1997) Age-related changes in the brain transfer of blood-
borne horseradish peroxidase in the hippocampus of Senescence-
Accelerated Mouse (SAM), Acta Neuropathol. 93, 233-240.

Ueno M, Dobrogowska DH, Vorbrodt AW (1996) Immunocytochemical
evaluation of the blood-brain barrier to endogenous albumin in the
olfactory bulb and pons of senescence accelerated mice (SAM).
Histochem. Cell Biol. 105, 203-212.

Ueno M, et al (1993) Age-related changes in barrier function in mouse
brain. |. Accelerated age-related increase of brain transfer of serum
albumin in accelerated senescence prone SAM-P/8 mice with deficits in
learning and memory. Arch. Gerontol. Geriatr. 16, 233-248

Vorbrodt AW, et al (1995) A quantitative immunocytochemical study

of blood-brain barrier to endogenous albumin in cerebral cortex and
hippocampus of senescence-accelerated mice (SAM). Folia Histochem
et Cytobiol. 33, 229-237.

Yagi H, Irino M, Matsushita T, Katoh S, Umezawa M, Tsuboyama T,
Hosokawa M, Akiguchi |, Tokunaga R, Takeda T (1989) Spontaneous
spongy degeneration of the brain stem in SAM-P/8 mice, a newly
developed memory-deficient strain. J. Neuropathol. Exp. Neurol. 48,
577-590

Yagi H, Katoh S, Akiguchi |, Taneda T (1988) Age-related deterioration of
ability of acquisition in memory and learning in senescence accelerated
mouse: SAM-P/8 as an animal modal of disturbance in recent memory.
Brain Res. 474, 86-93.

Zhao X-H, Kitamura Y, Nomura Y (1992) Age-related changes in NMDA-
induced [*H] acetylcholine release from brain slices of Senescence-
Accelerated Mouse. Int. J. Devl. Neuroscience 10, 121-129.

Zhao X-H, Nomura Y (1990) Age-related changes in uptake and release
on L-[*H] noradrenaline in brain slices of Senescence Accelerated
Mouse. Int. J. Devl. Neuroscience 8, 267-272

inotivco.com


http://inotivco.com
mailto:RMSinfo%40inotivco.com?subject=

