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Senescence accderated mice SAM-P/g) 18
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() Open field activity test
17 25 x 25 x 25
activity monitor video path andyzer, Coulbourn instruments Modd E61-21

cm?

locomotion; sec/5

mins) 5 10

() Single-trial passive avoidance test

18 step-through type
K3 x 17 x 20 cn?
( shuttle cage, Coulbourn instruments Modd E10-15) 75 x 6.5 cn?
guillotinedoor  Coulbourn insruments Modd E10-15GD lcm
10
0.5 05mA 1 shock
5 180
180
24 48 72 7
() Active shuttle avoidance test
18 35 x 17 x 20 cn?
shuttle cage, Coulbourn instruments Model E10-15 7.5 x 6.5
cn? 1cm
10 intertrial interval
10 conditioned simulus; CS
CS 10
5 03 0.3 mA unconditioned stimulus, UCS
UCs escape response CS
Cs
avoidance response 5 CsuCs 20 25
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3 2 5 Mayer
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gm gm %
4200 3188.35 76

95% 6600 3004.65 46

+95% 11 4200 2935.57 70

% = / x 100
2 SAMPS 12
Drink intakes (gm)

Group N 1 (mon) 2 (mons) 3 (mons) 4 (mons)
Control 10 5.79+ 0.49 5.31+0.36 6.19 £ 0.53 6.43 £ 0.31
water-1% 10 6.66 + 0.46 6.62 £ 0.71 6.66 + 0.35 7.42+0.20
ac-1% 10 5.34+0.31 5.50 £ 0.25 6.88 + 0.58 7.06 £ 0.64
water+alc-1% 10 6.93 + 0.46* 6.69 £ 0.72 6.10+£0.30 6.73+0.28
water-5% 10 592 +0.10 7.42 +0.37* 7.80 £ 0.16* 7.92 + 0.52*
alc-5% 10 5.65 + 0.40 6.60 £ 0.55 7.35+0.53 7.02 £0.67
water+alc-5% 10 571+£0.20 6.20+0.43 6.48 £ 0.46 7.29+ 0.33
! Vaues were mean + S.EE.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at *P < 0.05.

3 SAMPS8 12

Drink intakes (gm)
Group N 1 (mon) 2 (mons) 3 (mons) 4 (mons)
control 10 4.34+0.20 5.07+0.23 5.00+0.21 4,98 +0.42
water-1% 10 5.37+£0.47 6.04 £ 0.33* 6.69 = 0.30* 6.18 £ 0.51*
ac-1% 10 6.92 + 0.22* 6.67 + 0.22* 6.36 + 0.38* 6.20 + 0.35*
water+alc-1% 10 6.59 + 0.35* 6.68 + 0.26* 7.38 £ 0.34* 7.93 + 0.42*
water-5% 10 5.44 + 0.32* 6.10 £ 0.38* 6.17 £ 0.42* 6.46 = 0.33*
alc-5% 10 5.75+ 0.37* 6.38 + 0.41* 6.39 + 0.31* 6.23 + 0.41*
water+alc-5% 10 4.68 +0.22 4.08 £0.20 5.13+0.49 5.20 £ 0.37
! Values were mean = S.E.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at *P < 0.05.
weter + dc-1% water-5%
P < 0.05 SAMP8 3
4 SAMP3 waer + dc-1% water + alc-5%

5 SAMPS8 water + ac-1%
water + ac-5% P<0.05 wae + dc-5%

P<0.05
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4 SAMPS8 12
Food intakes (gm)
Group N 1 (mon) 2 (mons) 3 (mons) 4 (mons)
Control 10 4.02+0.21 4.07+0.20 4.22+0.25 4.37 £0.27
water-1% 10 4.30+0.34 457 +£0.35 4.89+0.21 4.91+0.24
alc-1% 10 4.13+0.13 453 +0.18 4.44 +0.15 448 +0.21
water+alc-1% 10 5.10 + 0.29* 4.79+£0.43 5.01+0.27 4.65+0.27
water-5% 10 4.08+0.16 435+0.21 4.86+0.28 4.92+0.29
alc-5% 10 3.63+0.16 3.99+0.13 4.41+0.13 4,97 £0.19
water+alc-5% 10 4.05+0.25 4.88 +0.32* 5.00 + 0.49 5.15+0.45
! Vaues were mean + SEE.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at *P < 0.05.
5 SAMPS 12
Food intakes (gm)
Group N 1 (mon) 2 (mons) 3 (mons) 4 (mons)
control 10 4.24+ 0.45 444 +0.19 4.05+0.32 3.78+£0.41
water-1% 10 3.63+0.23 3.89+0.20 3.85+0.36 4.01+0.20
ac-1% 10 4,55 +0.47 3.91+0.12 472 +£0.14 4.15+0.16
water+alc-1% 10 4.34+0.19 4.74+0.24 4.73+0.21 4.83 £ 0.29*
water-5% 10 4,54 +0.00 4.89+0.31 4.29+0.17 4.54 £ 0.22%
alc-5% 10 3.32+0.35 4.20+0.33 4.67+0.20 4.03+£0.11
water+alc-5% 10 3.48+0.25 3.79+0.18 3.20+ 0.36* 4.23+0.00
! Values were mean = S.E.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at *P < 0.05.
6 SAMPS8 12
Body weight (gm)
Group N Initial 1 (mon) 2 (mons) 3 (mons) 4 (mons)
control 10 18.20 £ 0.70 2371+ 054 2557 £0.78 2770+ 0.53 28.82+0.54
water-1% 10 18.21 + 1.10 21.37 £ 0.96 2430 £ 0.84 26.88 +0.84 28.34 £ 0.62
ac-1% 10 18.73+1.10 2286 +1.22 2556 + 1.22 2741 +1.10 29.28 + 1.14
water+alc-1% 10 18.18 £ 0.72 2191+1.28 2520+ 1.24 2720+ 1.24 29.00 £ 1.13
water-5% 10 18.00 + 1.75 2215+1.38 25.40 £ 0.92 27.01+1.03 28.33+0.86
alc-5% 10 18.74 £ 0.91 2255+ 0.77 24.96 + 0.26 26.74 £ 0.63 2711+041
water+alc-5% 10 18.13 + 1.10 21.81+1.07 24.56 £ 0.92 26.59 + 0.93 27.93+0.93

! Values were mean + SEE.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at P < 0.05.

SAMP8

polysaccharide of Lydum barbarum ; LBP
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7 SAMPS8 12
Body weight (gm)
G i
roup Initial 1 (mon) 2 (mons) 3 (mons) 4 (mons)
control 10 16.48 + 1.61 19.32+1.29 2217+ 0.73 2354+0.71 24.63 £ 0.65
water-1% 10 16.81 + 0.86 19.66 + 0.67 22.38 £ 0.62 23.75+0.61 24.76 £ 0.59
ac-1% 10 16.00 = 0.86 17.43 + 0.68 20.70 £ 0.63 2090 £ 243 24.32 £ 0.80
water+alc-1% 10 16.74 + 0.47 19.55 + 0.30 21.47 £0.26 2324 +0.41 24.56 £ 0.64
water-5% 10 16.90 + 0.87 19.54 + 0.89 2310+ 054 24.24 + 0.57 24.85 + 0.64
alc-5% 10 16.43 £ 0.81 19.29 + 0.95 21.88 £ 0.87 22.54 £ 0.75 24.19 + 0.69
water+alc-5% 10 16.01 + 0.93 17.82 +1.02 20.78 £ 0.78 2257 +0.74 2354+ 0.74
! Values were mean + SEE.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at P < 0.05.
8 SAMPS 12
Locomotion
Group N Timeinterval (min)®
0~5 6~10
(sec/5 minutes)

control 10 109.22 + 8.08 89.00 + 6.36
water-1% 10 104.90 £ 3.35 91.40 + 3.49
ac-1% 10 110.11 +6.95 88.66 + 8.15
water+alc-1% 10 109.77 £5.26 88.77 £ 5.16
water-5% 10 104.88 £ 8.78 87.88 + 7.99
alc-5% 10 101.75+5.28 91.26 = 6.08
water+alc-5% 10 109.77 £5.94 88.66 + 4.90
1Values were mean + S.E.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at P<0.05.
3Record time indicates every 5-minute s reading by the monitor E61-21.

SAMP8 17 10

locomotion, seconds / 5 minutes 8
05 6 10
6 10 05
SAMP8 17 10
locomoation; seconds/ 5 minutes 9 05
6 10
5 6 10
10 0 5 5
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9 SAMPS8 12

Group N Timeinterval (min)®
0~5 6~10
(sec/5 minutes)

control 10 118.00 £ 2.37 104.50 +3.89
water-1% 10 115.62 +6.18 97.75+4.70
ac-1% 10 108.66 + 6.21 97.88 +5.67
water+alc-1% 10 114.37 +4.86 99.12 +£3.75
water-5% 10 112.87 £ 3.97 98.75+3.61
alc-5% 10 111.37 +6.47 93.25+5.95
water+alc-5% 10 109.00 +4.43 92.37+5.89
1Values were mean + S.E.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column are significantly different at P<0.05.
3Record time indicates every 5-minute s reading by the monitor E61-21.

10 SAMPS8

Brain 3 Brain 4

Grol N .

P ( Hippocampus) (Stem)
control 10 2.22 +0.27 244 + 0.24
water-1% 10 1.80+0.24 210+ 0.23
alc-1% 10 2.00 + 0.37 222 +0.27
water+alc-1% 10 211+ 0.30 2.11 + 0.26
water-5% 10 1.88 + 0.35 1.88 + 0.35
alc-5% 10 2.37 + 0.26 2.37 + 0.26
water+alc-5% 10 2.11+0.26 211+0.26
! Vaues were mean + S.E.M. and anayzed by one-way ANOVA.

2 Data with different superscripts in the same column are significantly different at P < 0.05.
ucs
()
SAMP8 18
2 3 1%
5%
water adc-F water
dc-5% 48 p< 005 water-5%
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SAMPS
()
1% 5% 18 SAMP8
10 11 Brain 1l hippocampus grade 0 < 2 grade 1 24
grade2 58 grade3 >8 BranlV sem grade0 <5 gradel 5-10
grade2 10-30 grade3 >30
SAMP8 18
n Brainlll hippocampus water-1
Alc-1%  wae  Alcl weter -5 waer  Alc-5
Brain IV gem
SAMP8 18
12 Brain Il hippocampus
Brain IV stem weter-1 weter  ac-5%
SAMPS
)
11 SAMPS 12
. 3 L4

Group N (HIiSprSIOT:ampus) BE ;t:ﬂl ;
Control 10 2.00£0.32 200+ 0.32
Water-1% 10 150+ 0.32 175+ 0.31
alc-1% 10 188+ 0.26 211 +0.26
Water+alc-1% 10 175+ 0.36 212+ 0.29
Water-5% 10 1.87+0.39 225+0.31
alc-5% 10 175+ 0.36 225+ 0.25
Water+al c-5% 10 175+ 0.36 162 +£0.37

! Values were mean + S.EE.M. and analyzed by one-way ANOVA.

2 Data with different superscripts in the same column are significantly different at P < 0.05.

3 Assessment standard in 100X photomicroscopy: grade 0: < 2 vacuoles; grade 1. 2~4 vacuoles; grade 2. 5~8
vacuoles; grade3:>8 vacuoles

“Assessment standard in 100X photomicroscopy: grade 0: < 5 vacuoles; grade 1: 5~10 vacuoles; grade 2: 11~30
vacuoles; grade3:>30 vacuoles
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12 13
()
SAMPS 18
12 13 brain hipppocampus ~ brain stem
13 brain hipppocampus
brain stem water-1%  water

-5% ac-5% +dc-5%
SAMP8 18 brain
hipppocampus  brain stem 14 brain hipppocampus
water -1%
p<0.05

brain sem
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12
Group N .Brain Brain
( Hippocampus) (Stem )
control 10 587 +£0.70 15.20+ 1.05
water-1% 10 6.70 £ 0.51 15.00+ 0.81
alc-1% 10 6.70 £ 0.67 15.84+ 0.73
water+alc-1% 10 5.65 + 0.57 17.18 + 0.66
water-5% 10 543 +0.33 14.60 + 0.90
alc-5% 10 5.61 + 0.67 14.86 + 0.70
water+alc-5% 10 6.01 £ 0.62 14.82 £ 0.45
1Values were mean + S.E.M. and analyzed by one-way ANOVA.
2 Data with different superscripts in the same column aresignificantly different at P < 0.05.
3 Lipofuscin (%)= number of positive |
13 SAMPS 123

Brain Brain
Group N ( Hippocampus) (Stem)
control 10 7.23 £ 0.60 1571+ 0.72
water-1% 10 509 + 0.57 13.01 + 0.66
ac-1% 10 6.12 + 0.73 14.65+ 1.07
water+alc-1% 10 6.42 + 0.70 16.20+ 1.37
water-5% 10 6.32 + 0.59 13.68+ 0.76
alc-5% 10 6.29 + 0.59 14.04 + 1.13
water+al c-5% 10 7.34+0.47 16.53+ 0.94

1 Values were mean = S.E.M. and analyzed by one-way ANOVA.

2 Data with different superscripts in the same column are significantly different at P < 0.05.

% Lipofuscin (%) = number of positive lipofuscin / number of total nerve cell x100

SAMPS

SAMPS8

18



1.
2.

© 0o N 9

10.
11.

12.

13.

14.

15.

187

NSC89-2314-B126-001

89 2000
@ 262 123-124,1997 (b)
263 122-125 1997
. McGeer PL, McGeer EG, Suzuki J, Dolman CE, Nagai T. Aging Alzheimer’ s disease and the cholinergic system

of the basal forebrain. Neurology 34: 741-745, 1984.

. DeKosky ST, Scheff SW, Markesbery WS. Laminar organization of cholinergic circuits in human frontal cortex in

Alzheimer’ s disease and aging. Neurology 35: 1425-1430, 1985.

. Tanzi RE, McClachey Al, Lamperti ED, Lydia VK, Gusdla J-, Neve RL. Proteinaseinhibitor domain encoded

by an amyloid protein precursor mMRNA associated with Alzheimer’ s disease. Nature 331: 532, 1988.

. Elaine R, Peskind MD. Neurobiology of Alzheimer' sdisease. J. Clin. Psychiatry. 57: 5-8, 1996.

pp.55-60, 1981.
SOD Hb LPO 22 : 251, 268, 1991
17(4) : 189-190, 1994
pp.452-453, 1996
Takeda T, Hosokawa M, Takeshita S, Itino M, Higuchi K, Matsushita T, Yomita Y, Yasuhira K, Hamamato H,
Shimizu K, Ishii M, Yamamuro T. A new murine model of accelerated senescence, Mech. Ageing Der., 17:183-
194, 1981.
Miyamoto M, Kiyoto Y, Yamazeki M, Nagaoka A, Matsuo T, Nagawa Y, Takeda T. Agerdaed changes in
learning and memory in the Senescence-Accderated Mouse (SAM). Physial. Behav., 38: 399-406, 1986.
Yagi H, Katoh S, Akiguchi |, Takeda T. Agerdeased deterioration of ability of acquisition in memory and
learning in senescence accelerated mouse: SAM-P/8 as an anima mode of disturbances in recent memory. Brain
Res., 474:86-93, 1988.
Takeda T, Hosokawa M, Higuchi K. Senescence-aced erated mouse (SAM): A novel murine mode of accelerated
senescence, J. Am. Geriatr. Soc., 39: 911-919, 1991.
Kawamata T, Akiguchi |, Yagi H, Irino M, Sugiyama H, Akiyama H, Shimada A, Tekemura M, Ueno M,
Kitabayashi T, Ohinishi K, Seriu N, Higuchi K, Hosokawa Takeda T, Neuropathologicd studies on srain of
senescence-aced erated mouse (SAM) with age-releated deficits in learning and memory. Exp. Gerntol. 32:161-



188

169, 1997.
16. Flood J~, Morley JE. Learning and Memory in the SAMP8 Mouse. Neuros. Bio-behav. Rev. 22: 1-20, 1998.

17. Okuma Y, Nomura Y. Senescence-accderated mouse (SAM) as an anima modd of senile dementia
pharmacological, neurochemical and molecular biologica approach. Japanese Journd of Pharmacology. 78:399-

404, 1998.
18. We X, Zhang Y, Zhou J. Alzheimer's diseese-rdated gene expresson in the brain of senescence accderated

mouse. Neurosci. Lett. 268: 139-142, 1999.



189
J Chin Med 13(2): 171-189, 2002

EFFECT OF LYCII FRUCTUS ON LEARNING
AND MEMORY ABILITY IN
SENESCENCE-ACCELERATED MICE

Ming-Fu Wang', Y ung-Y u Cherf, Jeng-Shiow Lai * and Keh-Feng Huang ?

! Institute of Food and Nutrition,
2 Institute of Applied Chemistry, Providence University
Taichung, Taiwan
(Received 2™ May 2002, revised Ms received 18" June 2002, accepted 18" July 2002)

In this research, we attempt to investigate the effect of Lycii fructus (Kao-Chi-Zu) extracts on
learning and memory and aged of one-month-old senescence accderated mice (SAM). Firgt of dl,
the Lycii fructus were extracted with water, water and 95% ethanol (1:1, v/iv) and 95% ethanol,
respectively. The study was proceeded by feeding the declined mice with different concentration
drink for 18 weeks. The open fidd activity, Sngle trail passive test and active shuttle avoidance test
were conducted during the experiment, and then the mice were sacrificed to andyze the biochemica
parameters and to observe the brain histopathol ogy.

The result showed, the extracts of Lycii fructus have a better improvement in learn-ing and
memory ability, but have no sgnificant difference neither in single trid passive avoidance test nor
active shuttle avoidance test between examined group and control group for mae or femae mice. It
was improvement to feed the extracted solution of Lydi fructus in brain and hippocampus for mae
and femalemice.

To sum up, the extracts of Lycii fructus have the improving effect in learning and memory ability
of SAM. The study should be proceeded to get more information in the future.

Key words: Lycii fructus, Senescence accelerated mice (SAM-P8), Learning and memory.
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