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The oxygen consumption of adult rats fed ad-libitum on restricted diet for 31 days,
was determined. The oxygen consumption and body weight on restricted diet
decreased by 34% and 8.6%, respectively, after 20 days: No change was observed
thereafter. On re-feeding oxygen consumption and body weight returned almost to
original leyels. It was concluded that adaptation to restricted diet could be
explained on the basis of caloric adaptation i.e., the animals on restricied diet need

less energy to maintain their body weight.

. Some metabolic changes take place when
individuals are forced to subsist on restricted
diets.! Laboratory experiments on man and
animal have shown that it is possible to
attain caloric balance at a new low level after
some time on a restricted caloric intake by
a reduction in basal metabolism.2-#

The loss of body nitrogen and weight are
at first rapid if food supplies are suddenly
reduced but gradually slow down even
though there is no increase in the amount of
food intake. Khans suggested that such
adaptation to dietary restriction could be
explained on the basis of (@) reduced nitro-
gen turnover and (b) reduced caloric re-
quirements.

_In the present experiment the second possi-
bility was investigated by measuring the
caloric needs of the rats fed with restricted
diet by indirect calorimetry.

MATERIALS AND METHODS

The experiment was conducted on a group
of six male adult rats (6-7 months old) of
Sprague-Dawley strain, housed in individual
cages. An experimental diet containing 5%
protein, found to be adequate to maintain

body weight and nitrogen equilibrium in
adult rats® was fed ad-libitum for three
weeks and oxy?en consumption measured
at the end of the period (day0). The
rats were given restricted diet i.e. 709 of
their normal food intake and oxygen con-
sumption was determined after 10, 20, and
31 days. At the end of the restricted period
all the rats were re-fed for five days and
oxygen consumption determinations were
repeated.

Heat production was calculated by using
a factor of 4.8 Cal per litre of total oxygen
consumed.? All determinations were made
in the post-absorptive state (water ad-lib,
but no food, for 16 hours). The caloric
value of the diet was determined in the
Ballistic bomb calorimeter? and the calories
c‘:lonsumed were calculated from food intake
ata.

The apparatus consisted of a manometer
filled with water attached to the metabolic
chamber—a large desiccator, beneath the
grid of which was placed soda lime for the
absorption of carbon dioxide produced. The
oxygen consumption was measured by putt-
ing the rat in a desiccator for 10 minutes
As oxygen was consumed and carbon
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dioxide produced was absorbed, there was a
decrease in the level of water in the mano-
meter. Oxygen consumption was read direct-
ly from the calibrated manometer and con-
verted to S.T.P. and expressed and cc O/

min/Kg3/4,
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Fig. 1. Effect of food restriction on oxygen
consumption and body weight.

The data were subjected to statistical
analysis by using Mann Whitney U Test,$

RESULTS AND DISCUSSION

Average oxygen consumption and heat
production of rats fed ad-]ibo%m on restrict-
ed diet is given in Table 1. )

During the period of ad-libitum feedin,
the ave: oxygen consumption was 7.4 cc/
min/kg/4.  After the 10 and 20 days period
]of restricta‘:l’ geo&ddi/ng. during ;/hich ﬂ'nei r?ts

lost 677 and 8.6 7, body weight, respectively,

the ox;gen mns\u:w(ion decreased by 5.47%
and 349 There was no change in body
weight and oxygen consumption between 20
and 31 days, reflécting an adaptation to
restricted diet. The oxygen consumption and
body weight increased to the average values
of 6.8 cc./min/kg?¥ and 8.5%, respectively
at the end of 5 days re-feeding. The average
values of oxygen consumption and body
weights are plotted in figure 1.

Statistical analysis showed that the decrease
in oxygen consumption after 10 days on
restricted diet was not significant, but the
decrease was highly significant (P<.001) after
20 and 31 days. After five days re-feeding

riod the oxygen consumption significantly
5< .001) increased, returning almost to the
original Jevel. It appears that the component
responsible for the decrease of basal oxygen
consumption during restriction is quickly re-
stored when the period of re-feeding begins.

TABLE 1.—Oxygen consumption and heat production o, rats fed ad-libitum on restricted diet

(mzan and range values)

Treatment Ad-lib, 70 per cent of food intake Re-feeding
(Ad-lib)

Days 0 20 3t 5

Oxygen consumption 7.4 49 43 68

e Oy/min‘kg ™ (6:69.0)  (6.58.6) (4259 (4155 (6.08.3)

Heat production 2.5 18.0 1.5 262

(KCals/day) (Q4.1-36.6)  (22.8-33.8) (14.5-22.8) (14.2-21.4) (22.1-33.8)

Caloric intake 8.0 9.0 59.0 $9.0 1110

(KCalsmetabolzabicsnergy/  (19-94) (56-65) (56-65) (5665 ©7-116)

ay)
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_ Results show that after 10 days on rest-
ricted diet the oxygen consumption was only
slightly reduced. This period coincided with
a fall in body weight. oxyg;n consum-

by 34 % after
er

20 days, no change was observe

and during this period the body weight re-
mained constant. These findings agree well
with Infantellina and Rubino® who fed
Testricted diet to pigeons and rats and
observed a 309, decrease of the basal met-

of restriction. From here on only a very
moderate further decrease was noticed.

The findings of present experiment suggest
that the adaptation to reduced food intake
could be explained simply by reduced caloric
requirements. Thus in the first place after
restriction when the rat’s caloric needs are

diets significantly lower in calories than
those consumed in the more developed

countries can survive and adapt to limited,
caloric intake.
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