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Effects of Calorie Restriction on the Life Span of Mice
Chronically Exposed to Low Dose-rate Gamma-rays
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Abstract

Calorie restriction (CR, reduction of calorie intake to 50-70% of ad libitum levels) has been reported
to increase life span and suppress tumor incidence in mice. To determine whether the life shortening induced
by long-term low dose-rate irradiation can be alleviated by CR, male SPF B6C3F1 mice were exposed to
low dose-rate (20 mGy/day) gamma-rays from 8 weeks of age for 400 consecutive days and were either fed
a normal diet (95 kcal/week) or a CR diet (65 kcal/week) from 8 weeks of age until natural death. The CR
diet efficiently suppressed the body weight increase in both the non-irradiated mice and the irradiated mice.
At 1550 days of age, all mice were dead. The median ages at death were 1010 days, 1258 days, 933 days,
and 1112 days, for the normal-diet non-irradiated group, the CR non-irradiated group, the normal-diet
irradiated group, and the CR irradiated group, respectively. Based on these results, CR appears to be
effective in lengthening the life span of both the non-irradiated and low dose-rate-irradiated mice.

1. BW

RGO HEE, R ER v S AT X 2 7
AL RN J v U — BRI K o TEERU L S 415 7>
FHETHZ L, RORFED A=A LIZET 5 Fn
MO EELZLETHD, ZO, KR ERy
WilES (20 mGy/H ., 400 H#) BREA LI T D F
TEEI e Y —OHIREITV, BHFEHEFEETO~ 7 A
EAAEER, Fmle EER T 5,

2. Hik

B6C3F1 DA A~ 7 Z|Z 20 mGy/ H O v # % 8 i fi
£V 400 A MER S L7z, FRETBIGAREL D . —i
Md7- 0z 95 keal GRHEHE) & 65kcal (71
U —HIRREE) ORI THETHETHEETo72, A
FEFEIX, AR 1100 H AR O FmBLER O 5% & Wi

EEAE

3. HEDHE

Fig. 1 |2 8 Jiliin )~ & O KPR EOHER 2R LT,
1a ) —HIROEE~OEEIIAATH -T2, — .,
95 keal A%, 65 kcal #f & & IZAKHR B3R ¢ Bl G
KDBE~OFEREEBIIRD Dol

Fig. 2 \C A7 R ih R % . Tablel \Z 4= 774 i) sl
B LTz, S RED LIRS LA TF OFERBE LT,
OFERFEETIL, 65 keal #£1% 95 keal £ & g LT
ALF AR P Ui 248 AN L 72, AfFRiiRoO =
7T UIRREICKY . FEMOIERIIARE LHE S
7= (P <0.0001) ,
@URSRETIL, 65 keal #£13 95 keal £ & e L T4
FHIR gAY 179 BN LT, AfFRdfion 7
FUUREICRY, FmOLRITAE LHIE SN



(P <0.0001) .

(@65keal FE T, PRETFEILIERRRTE & bl U CAAF
WIS 143 A L7z, AfFgihiRon 77
VIRREIC LY | FaOEMIIAE L HES N (P
<0.0001) .

@095kcal FETI, PRETHEILIERRRIE & bl U CAAF
MR 2 77 B Lz, LU, EfFERERO
777 7 E T, FMOEMEIEA R TIERro
7= (P =0.1888) .

LI ED#ERND, MR LR L B2, I

40-

w
hd

Body weight (g)
]
T

3

Irradiation Period
20 mGy/day x 400 days

U —HIRRAZAT 9 2 & Tl EERE L 0 Fd OB 7k
ERROND Z LR ynoT-, FREBHAAT 200 H,
400 H OG5y 5341 £ 0 . 65keal #Ei% 95 keal 7 &
LT, al2Ara— i T AT I/ Fas
U ok L IFREESCIIEE., TR CREDORLS
N MG DB BRI B AL, B~ T A
DIEFIREFRIRFT R 5 B OFEIZ»rb 6T
65kcal B T 95 keal B & Lbik U TN B 2 5>
TERDRD BB SN (7 4 v ¥ —HE P<0.05),

=== 95 kcal/week,
non-irradiated

== 95 kcal/week,
irradiated

— 65 kcal/week,
non-irradiated

— 65 kcal/week,
irradiated

200 400 600 800

1000 1200 1400 1600

Age (days)

Fig. 1 Changes in the body weight of mice exposed to low dose-rate radiation with (65 kcal/week) or without

(95 kcal/week) calorie restriction as compared to non-irradiated controls.
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Fig. 2 Survival curves of mice exposed to low dose-rate radiation with (65 kcaliweek) or without (95

kcalAweek) calorie restriction as compared to non-irradiated controls.

Tablel 1 Median age at death of mice exposed to low dose-rate radiation with (65 kcaliweek) or without (95 kcaliveek) calorie

restriction as compared to non-irradiated controls.
95 kcal/week, 65 kcal/week, 95 kcal/week, 65 kcal/week,

non-irradiated non-irradiated irradiated irradiated
Median age at death (days) 1010 1258 933 1112
Life extension (days) and extension rate (%)* 248 (24.6) 179 (19.2)

*Life extension rate (%): (65 kcal group median age at death - 95 kcal group median age at death) / 95kcal group median age at death X 100



	5.1 低線量率ガンマ線連続照射によるマウス寿命短縮に対する

