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Summary : This study aims to clarify the effect of coprophagy on heat production and body compo-
sition of fasting rats. Eight male Sprague-Dawley (SD) strain rats were used to determine heat
production under coprophagy -prevented and -allowed conditions. Twelve male SD strain rats were
used to determine whole body chemical composition under coprophagy -prevented and -allowed
conditions. Though heat production 72 hrs from the starting point showed no significant difference,
carbon dioxide generation in the coprophagy-prevented group was significantly higher than that in
coprophagy-allowed group. Rats in the coprophagy-prevented group attained the fasting condition,
which was indicated in the RQ value of 0.69, 12 hrs earlier in comparison with coprophagy-allowed
group rats. Ether extracts in the coprophagy-prevented rat body were significantly lower than that
in the coprophagy-allowed rat. These results suggest that coprophagy prevention accelerates body

fat utilization.
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Introduction

In previous studies'®, we learned rats obtained vita-
mins from their own hydrous feces by eating them as
coprophagous behavior. The prevention of copropha-
gy by physical apparatus reduced the growth of ani-

malsl,5,8,17)

, l.e. deficiency of vitamins affected pro-
tein metabolism and/or energy metabolism. Caecec-
tomy prevents the ingestion of hydrous feces by bio-
logical means, but caecectomized rats consumed a
large amount of feed instead of ingested hydrous
feces'”. Therefore, coprophagy prevention disturbs the
nutritional phenomenon. Simplified recognition of the
effect of coprophagy on heat production is possible
under fasting conditions. The present experiment aims
to compare heat production in coprophagy-allowed
and coprophagy-prevented rats during fasting condi-
tions. Furthermore, whole body chemical composition
related to heat production was also compared.

Materials and methods

Animals and feed :

Twenty healthy male Sprague-Dawley strain rats 4-
week-old were purchased from Japan Clea Co. Ltd,
Tokyo. Eight with an initial body weight of 163.71+1.9
g were used to determine heat production and 12 with
an initial body weight of 170.3£3.2g were used to
They
were divided into two groups, coprophagy-allowed and

determine whole body chemical composition.
coprophagy-prevented groups. They were usually
given commercial feed (CE-II, Japan Clea Co. Ltd.,
Tokyo) and water ad libitum. They were fed in individ-
ual dormitory-type cages (38X25X21cm) and were
kept in a temperature controlled room at 23%=1°C
except during the period of heat production determina-
tion. Daylight period was from 6 : 00 to 18 : 00.

Determination of heat production :

Heat production was determined by using a HALDANE

12,14)

type respiration apparatus In this experiment we

used 2 sets of HALDANE type respiration apparatus for
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simultaneous determination. Rats were accommoda-
ted in a coprophagy-prevented tube cage' and a copro-
phagy-allowed small cage fitting their body size with-
out feed, respectively. The coprophagy-allowed small
cage prevented wasteful feed investigation behavior
that was induced by fasting. They could drink water
freely. These cages were placed into the chamber of
the HALDANE type respiration apparatus. Aeration was
3//min and a 72-hour test was conducted. Consump-
tion of oxygen, generation of carbon dioxide and respi-
ration quotient (RQ) were determined every 12 hours.
Heat production was calculated from data according to

BENEDICT?.

Determination of chemical composition of fasting rat
body :

After the appointed fasting period, rats were Kkilled
with diethyl ether. Their entire body was processed
with a meat chopper to determine the chemical compo-
sition. Determination of chemical composition (mois-
ture, crude protein and ether extracts as crude fat) and
calories was conducted using the usual methods for
meat?. Glycogen was also determined by the following
procedure : settled meat was dissolved by 40% KOH
and 95% alcohol poured into it for the condensation of
glycogen. After the filtration of glycogen, it was dis-
solved again by 25% HCI and determined using
BERTLAND method?.

Statistical treatment :
Data were treated by one-way analysis of variance
and multiple range test by Tukey at significance level

of 0.05.

Results

Heat production of fasting rats :

Oxygen consumption, carbon dioxide generation, RQ
and heat production after 48 hrs from the start of fast-
ing are shown in Table 1. There was no significant
difference. The results obtained after 60 hrs from the
start of fasting are shown in Fig. 1. Carbon dioxide
generation in the coprophagy-prevented group showed
significantly (P<0.05) lower values than that of the
coprophagy-allowed group. RQ value in coprophagy-
prevented group was also significantly lower than that
of coprophagy-allowed group. There was no signifi
cant difference in heat production between copro-
phagy-prevented and -allowed groups, and it showed
the similar tendency.

Chemical composition of fasting rats :

Chronological change in the body weight is shown in
Fig. 2.
decreased the body weight, there was no significant

Although coprophagy prevention slightly

difference between both groups. Chemical composition
of fasting rats is shown in Table 2. There was no
significant difference in the moisture, crude protein,
Ether

extracts in coprophagy-prevented group was sig-

calories and glycogen between both groups.

nificantly (P<0.05) lower than that in coprophagy-
allowed group 48 hours from the start point.

Discussion

Basal metabolism of energy, i.e. heat production of

Table 1 Results of respiration test after 48 hrs from the start of fasting

Oxygen Carhon dioxide RQ Heat production
Experimental  group consumption generation

(0/kg"™/day) (0/kg™™/day) (kcal/kg®™/day)

12hrs 12.6+0.82 10.2£0.4 0.8240.08 121.245.22

Coprophagy-allowed 241hrs 11.0£0.91 9.8310.83 0.71%0.01 131.5£8.89

36hrs 11.6£0.11 8.8110.08 0.76%0.01 110.6£0.64

48hrs 11.3£0.94 8.50%0.40 0.76%+0.02 107.3£8.24

12hrs 14.5£0.49 11.3%£0.01 0.7810.04 138.5£3.46

Coprophagy-prevented 24hrs 14.4£0.77 10.5£0.51 0.73%£0.01 138.1£4.70

36hrs 12.4£0.71 9.89%0.50 0.80%0.01 118.6£6.62

48hrs 10.1£0.51 7.85%0.19 0.781+0.02 96.21+4.40

Mean=*S.D.; n=4.
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Fig. 1 Results of respiration test
The upper row shows the results of respiration test after 60 hrs from the start of fasting and the lower row shows the
results after 72hrs from the start point. Significant (P<0.05) difference was recognized between different superscript

letters. n=4.

fasting animals, relates to the metabolic body size
(kg"™), and the rats having small body weight require
large energy in comparison with other animals having
large body weight. KLEIBER et al.'” reported that heat
production of fasting rats decreased in accordance
with body weight gain and this phenomenon was also
observed in our previous report with piglets”. Further,
coprophagy frequency in rats also decreased in accord-
ance with body weight gain®”.

In the results of the respiration test offering heat
production, significant differences were recognized in
the values of carbon dioxide generation and RQ al-
though not in heat production. RQ is about 0.7 under
the fasting condition. Therefore, both the groups
reached the fasting condition animals’ 72hrs. The
coprophagy-prevented group showed fasting condition
attained 12 hrs earlier than coprophagy-allowed group.
This tendency suggested that the coprophagy preven-
tion accelerates a decrease in the speed of heat produc-
tion. The difference of RQ may be induced by the
carbon dioxide generation. The difference in carbon
dioxide generation reflected the consumption of ether
extracts, which is an important material in energy
production after glycogen consumption during fasting

)

conditions'”. The results of statistical treatment heat
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Fig. 2 Chronological change of body weight
after the start of fasting
There was no significant difference in each
time point.
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Table 2 Chemical composition of fasting rats’ body

Experimental group Moisture Crude protein Ether extracts Calories Glycogen
(g) (&) (g) (kcal) (®

Start point 125.3%£2.4 33.3£0.22 7.96+0.93 249.6£5.5 3.60+0.07
100% 100 100 100 100

After fasting

Coprophagy —allowed 83.9+6.1 27.7+1.0 2.14+0.37° 162.9+7.9 2.77%0.20
67.2 83.4 28.8 65.4 76.9

Coprophagy—prevented 82.5£3.0 27.0£1.1 1.73£0.04"° 154.5%£5.8 2.65+0.25
65.9 81.3 22.6 60.5 73.6

Mean=*S.D.; n=4.

same vertical column.

production showed no significant difference, but the
coprophagy-prevented group showed lower values

Significant (P<0.05) difference was recognized between different superscript letters in
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