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A Study of Meal Deprivation

—— Effects of a Single Meal Deprivation before Active Period
' on the Changes of Energy Sources in Rats——

1IN -4 R Z-EH & G/

Akira YAMAMOTO, Kenji TANI, Hiromu KUNISAKI

(FEFI614£ 10 A 11 HSH)

Abstract

The purpose of this study was to investigate the effects of a single meal deprivation be-
fore active period on the changes of energy sources in rats.

Male, 6 weeks old rats of Sprague—Dawley strain were meal—fed on a commercial diet
twice a day at 08 —09h and 20 —21h. Rats were individually housed in light—dark cycle (dark-
ness from 19h to 07h).

After three weeks, rats were divided into three groups with approximately the same body
weight (fasted, meal—fed and meal—deprived groups). Meal—fed rats were given a meal at 20 -
21h, but meal—deprived rats were not given the meal. Fasted rats were sacrificed at 20h, and
meal—fed and meal—deprived rats were sacrificed at 24h and 03h. Energy sources in the rats of

three groups were determined.

The results were summarized as follows: -

1. Serum concentrations of glucese in meal—deprived rats were significantly lower than those
in meal—fed rats at 24h and 03h.

2. Serum concentrations of free fatty acid in meal—deprived rats were significantly higher
than those in meal—fed rats at 24h and 03h.

3. Glycogen. contents in liver and in soleus muscle in meal—deprived rats were significantly
lower than those in meal—fed rats at 24h and 03h.

4 . . Glycogen contents in gastrocnemius muscle in meal—deprived rats were significantly lower
than those in meal—fed rats at 03h. '

5. Glycogen contents in heart were not significantly different between the rats of three
groups. '

6. Basal lipolytic activities in epididymal adipose tissue in meal—deprived rats were signifi-
cantly higher than those in meal—fed rats at 03h.
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From these results it is suggested that the acute meal deprivation before active period de-
creases the stores of energy sources for mental and physical functions in rats.
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pe/ml) REML, ML EATS —6EYDY & TAXRK, STCOREEKEHET TRE L%
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BroHu— FTAHHELUTHEBRA Z2BRELZ, &) LTRXAXAT 47 500 FFA RE
2OHL, 1BEHZICAT 47 ARICHB S FFA R TR #HEELRD L7,
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1. MmiEXEEEDEN (Table 1, Fig. 1)

M7 VT — AREICDOVWTHD L, 20WOEBERITI, BAH BB, 48
BB OUBTREBLREBIERE L o728, THREZOBETIEE (p<0.05) KEHHEL
BL7e —F, REBIUBTIAEBELELERE 2 o020, BHTIER (p<0.01) &
BEER U 77, REBIEBARICE~N, 248 (p<0.05) &£038 (p<0.001) TWIh
bEEIEMBEER L,

M5 FFA EEICOWTALE, ZEBICES, BABEIUSTIIARLRELLERS 2P
72%%, 03B TCIAE (p<0.05) KEMER L. —F, REBII24EE (p<0.01) LO03K (p
<0.001) TWTFNOFZICEMER L. 77, RARZEARICK~N, MEZ V- R
BE Lz, 248 (p<0.01) &038F (p<0.001) TWIFNDARICEHEERLL,

[ TG WEILDWTAD L, ZEBEICHEN, BARIVWTLOBATOEELELERS

Table 1. Changes in serum concentrations of glucose, FFA and TG.

Serum concentration

Group Time of day(hrs) Glucose(mg/100ml) FFA(zeq/) TG(mg/100ml)
Fasted 20:00(5)2 154.1i2.4b 72.3+16.6 188.9+ 8.8
Meal-fed 3418083 13T:Efifer JESTHE M3z
Meal-doprived 34188683 HE:§ETde BRIiLPe BdiBd

2 Number of rats.
b Values are means+SE.

c.d.e Significantly different from fasted group (c:p<0.05,d:p<0.01, e:p<0.001).
 Significantly different from 24h (f:p<0.01).

»g’hdSignificanthy different from meal-deprived group (g:p<0.05,h:p<0.01,i:p<0.001).
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oz, REBII24ALFTHINROEE (p<0.001) ICEMEER L, T/, RER
BARICH, 24BF (p<0.05) LO038F (p<0.001) CWIhdEHEIKMEE /Tl,to

2. W) - EBOE (Table 2, Fig. 2)

RO 7 ) -7 ERICOVWTAL L, ZERBICES, BABRIVWThOBETLAESR
AR RE R o 7208, RABEIZ24B5 (p<0.01) & 038 (p<0.001) TV R b A F I % ]
Lf:o T, REBIBEAMICISN, UREBHTHRTNROE L (p<0.001)EEER L7,

Table 2. Changm in glycogen contents in liver, soleus and gastrocnemius muscle, and heart.

Glycogen content(mg/g wet tissue)

Group Time of day(hrs) Liver Soleus m. Gastrocnemius m. Heart
Fasted 20:0005)% 51.1+5.2° 2.540.5 3.8:+0. 0.6+0.2
Mot B4I88FE) -TEdfe DREQHN 450D 00303
Mead-deprived 3399 ¢8] HIE38n 3 ARl 39503 09EQle

aNumber of rats.
Values are means + SE.

’ Slgnlflcantly different from fasted group (c p<0.01, d:p<0.001).
Slgmflcantly different from 24:00h (c:p<0. 05)
Slgn1f1cantly different from meal-deprived group (f:p<0. 05 g:p<0.001).

—~ —_ Liver
S 6of , —A— S 6of '
Q —— * o =
?EJ\ 140+ .'“-?\\\ *RR 2 wo} \;*\\\ xHH Free
% 120! TSl % 20l i
§ 120} - ¢ 20+ ~~=0
S 100t o Soleus m
O o
*% //6 & 4+
~ 300} g ~ L /’t
= -7 % = 2t O TTee——e R e ©
gzoo}. *% /"b’/ i E’ Tk
E 100 [FL_:*//” § . Gastrocnemius m. (white)
s 2l S o

= 200} Sy A *
Sisol O~ =
%1 100 —— N - o ) Heart
E Tl TN “l .t
© 50| Toee ol &====== il '

L L J 20 24 03

20 24 03

‘ Time of day (hrs)
. Time of day(hrs) Fig.2. Changes in glycogen contens in liver,soleus and
Fig.1. Chacges in serum concentrations of glucose, FFA and TG. gastrocnemius muscle,and heart.

[Fasted grpup, @Meal-fed group, OMeal-deprived group. [CIFasted grpup, @Meal-fed group, OMeal-deprived group.
Significantly different, sp<0.05, skp<0.01, ***P(O 001.

Significantly different, %p<0.05, 2 %p<0.01, 3 3kp<0.001.
Values are means+SE for 5-6 rats. : - B

Values are means+SE for 56 rats.
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CIAGDOT) a—F U ERIIOWTAL L, EHEEICH, BARLREBIVTILOR
HCOEBLBLERE Dotz LL, RABZEARICH~N, 248 (p<0.01) &O03MH

(p<0.05) TWINIHEREITKMEER L,

BEGOBERMO ) a7 &R, LT AMERRE SERIChS, BAREREH
TWTHLOBETOERLELERE P o7, Lo L, RERIBARICKES, 2UFTHE

(p<0.05) &M% R L7

DO 7Y a—r U EREEE, BREARTHW IR FREIROONED, o7,
Table 3. Changes in basal and epinephrine-stimulated lipolysis in epididymal adipose tissue.

Lipolysis( x eQFFA/g tissue/h)

Group Time of day (hrs)’

a

Fasted 20:00C5]
_ 24:00C(6
Meal-fed 03:00E6%
Meal-deprived (2)3 88%3%

Basal Epinephrine-stimulated
1.1+0.10 6.1+ 0.4
f:ixf:ien §:8£08:8¢c.1
31558108 §:218:8 ¢

aNumber of rats.

bV_:a.lues are means+SE.
c,d,e

Significantly different from fasted group (C:p<0.05,d:p<0.01,e:p<0.001).

f.8 Significantly different from 24:00h (£:p<0.01,g:p<0.001).
hSignificantly different from meal-deprived group (h:p<0.01).

. 9r Epinephrine -stimulated
£
3 8f
3
8 7t
v 6f
2
o 37
<
£ oaf
o
i 3r
w 2} Basal - .
g ————— b"” * K%
Re
—
o- [l
20 24 03

Time of day(hrs)
Fig.3. Changes in basal and epinephrine-stimulated lipolysis
in epididymal. adipose tissue.
[OFasted group, @Meal-fed group, OMeal-deprived group.
" Significantly different, d2kp<0.01, 3% %2%kp<0.001.
Values are means+SE for 5-6 rats.

3. BRI o g IE o B D &AL
(Table 3, Fig. 3)
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SNTnin,
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