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Stress of Senescence-Accelerated Mouse
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Abstract

Long-term effects of Ganoderma lucidum (GL) on memory and oxidative stress of senescence-accelerated mice (SAM)
were investigated. Senescence-resistant (R1) and prone (P8) strains of SAM were fed GL diets, premixed with low
(20 mg/kg/day, T1) or high (200 mg/kg/day, T2) levels of GL powder for 9 months starting from young (3 months
of age) or for 5 months starting from old (7 months of age). After the final feeding at 12 months of age, all animals
were subjected to passive avoidance test for the evaluation of memory function. In addition, the changes in hepatic
thiobarbituric acid-reactive substance (TBARS) and glutathione were analyzed. SAMPS fed GL diets from old age (7
months) exhibited the improvement of memory, although GL rather inhibited the memory function of both SAMR1
and SAMP8 mice fed diets from young (3 months of age). Hepatic TBARS contents were decreased in SAMPS fed
high GL diet for 9 months and in SAMR1 fed low GL diet for 5 months. Hepatic glutathione content was also
remarkably increased in SAMRI following both feeding periods, and less extent in SAMP8 fed diets for 5 months
of age. Taken together, it is proposed that GL extracts may play an anti-aging role through antioxidant action, and
thereby may improve the senescence-related memory dysfunction.

Key words — Ganoderma lucidum, Senescence (aging), Senescence-accelerated mice (SAMR1, SAMPS), Passive
avoidance test, Oxidative stress
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Table 1. Classification of experimental groups

Duration

Initial Daily
Group  Strain age dose NP' Olf

(Mos) eeding (mg/kg) animals

(Mos)

RC  SAMRL 3 9 - 6
RT1  SAMR1 3 9 20 6
RT2 SAMR1 3 9 200 6
RC SAMRI 7 5 - 6
RT1  SAMRI1 7 5 20 5
RT2  SAMR1 7 5 200 6
PC SAMPS 3 9 - 6
PT1  SAMPS 3 9 20 6
PT2  SAMPS 3 9 200 6
PC SAMPS8 7 5 - 6
PT1  SAMPS 7 5 20 4
PT2  SAMPS 7 5 200 5

*RC, SAMR1 control; RT1, SAMR1 treatment 1 (low dose); RT
2, SAMR1 treatment 2 (high dose)

PC, SAMP8 control; PT1, SAMPS treatment 1 (low dose); PT2,
SAMPS treatment 2 (high dose)
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Fig. 1. Passive avoidance response of SAMR1 and SAMP8
fed GL diets (T1, 20 mg/kg/day; T2, 200 mg/kg/
day) for 9 months starting from 3 months of age
(n=4-6).

Retention tests were performed 24 hr after acquisition
trials. Acq: acquisition trials; Ret: retention test. ~ Sig-
nificantly different from SAMR1 control (P<0.001).
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Fig. 2. Passive avoidance response of SAMR1 and SAMP8

fed GL diets (T1, 20 mg/kg/day; T2, 200 mg/kg/
day) for 5 months starting from 7 months of age
(n=4-6).
Retention tests were performed 24 hr after acquisition
trials. Acq: acquisition trials; Ret : retention test. = Sig-
nificantly different from SAMP8 control (7, P<0.01; *, P
<0.001).
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Fig. 3. Hepatic TBARS content of SAMR1 and SAMPS fed
GL diets (T1, 20 mg/kg/day; T2, 200 mg/kg/day)
for 9 months starting from 3 months of age (n =
4-6).

'Significantly different from SAMPS control (P<0.05).

7b #E&E A okgtrt

e =3t A" 7)L9HERE 508 B9 FRAL
BE F98 AL E SAMRISIA 7+4 TBARS7} A5
A vl (Fig. 4), A€ L (20 mg/kg/day)ol A <49
= a5 YER AT (P < 0.05). ¥HA, SAMP8e) A & 13}
HE= A gtk

]

ZREX|2(GSH) &zl n|xje g8

AARAA A3t B2 Adstd WEAE 22
3 st Ed 98 GSHY ##g 2389 =3}
7t FAE ) A ML RE AL 5 FAANRE F
3l 749 SAMR1AA @ A3 213 GSHY Z7)7) 325
Aedl, E3] AL (20 mg/kg/day, RT1)o) A RCUIZ
Toll vlE fofdle F7HE UERidT (P < 001) (Fig
). WHH, SAMP8o| M Wdly} BFE A gt

3, 37t A E TAHYERE 50E B GAAE
£ F9% Aol SAMRL ¥ SAMP8S EE FolA
GSH %teko] &3 oJ&H0 2 Z7l8le AES e
(Fig. 6). 121} /HAZES) HA7} AX Fodo] A=A

_&

193]

552 / Aw=eta A

0.010

0.008

}_‘

=
5 -
O 0.006 |
2 l% 1
g
— 0.004 |-
()
(@]

0.002 |- /

0.000

Control T1 T2
Treatment
| T SAMR1 772 SAMPS |

Fig. 4. Hepatic TBARS content of SAMR1 and SAMPS fed
GL diets (T1, 20 mg/kg/day; T2, 200 mg/kg/day)
for 5 months starting from 7 months of age (n=4-6).
'Sigru’ficantly different from SAMR1 contro! (P<0.05).
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Fig. 5. Hepatic glutathione (GSH) content of SAMR1 and
SAMPS fed GL diets (T1, 20 mg/kg/day; T2, 200
mg/kg/day) for 9 months starting from 3 months
of age (n=4-6).

"Significantly different from SAMRI control (P<0.01).
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Fig. 6. Hepatic glutathione (GSH) content of SAMR?® and
SAMP8 fed GL diets (T1, 20 mg/kg/day; T2, 200
mg/kg/day) for 5 months starting from 7 months
of age (n=4-6).
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