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Abstraet

Many small cecal fermenters are well known to select and reingest the feces with high nutritional values that are
produced in the cecum to enhance overall nutritional efficiency. In the previous study, using the rat-like hamster
Tscherskia triton De Winton - a pregastic and cecal fermenter - we demonstrated that the nutritional benefit by the
coprophagy could not be obtained in the absence of a cecum, indicating the strong relationship between coprophagy
and cecal function, as in other animals showing cecal fermentation. However, it has not been determined whether
the loss of nutritional benefit might be caused by reduced coprophagy in addition to the decreased nutritive value
of the reingested feces. In this study, we observed behavior continuously for 48 h in the hamsters, which had been
subjected to cecal resection or a sham operation. Coprophagy was found to occur mainly during periods of light
when the animals usually rest. Animals subjected to cecal resection rarely displayed coprophagy, whereas the
sham-operated control hamsters reingested their feces frequently. The finding suggests that the loss of coprophagy
following cecal resection might contribute to the decline in the nutritional benefit of coprophagy.
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Table 1 Composition of the experimental feed (%)

Ingredients

Casein 14.0
L-cysteine 0.18
Cornstarch 46.5692
a-cornstarch 15.5
Sucrose 10.0
Soybean oil 4.0
Cellulose powder 5.0
AIN-93M mineral mix 35
AIN-93M vitamin mix 1.0
Choline bitartrate 0.25
Tertiary butyl hydroquinone 0.0008
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Fig. 1 Effects of cecal resection on the frequency
of coprophagy. CX, cecal resection group : Sham,
sham operation group. Frequencies of three
individuals subjected to CX and Sham are shown
in plates a and b, respectively. The x-axis shows
the time of day in the observation period for 48 h
from 22:00 and scale markings show 2 h periods.
The black-and-white bar indicates the light/dark
condition, respectively.
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Fig. 2 Effects of cecal resection on the amount of feed
intake. CX, cecal resection group : Sham, sham
operation group. The intakes of three individuals
subjected to CX and Sham are shown in plates a
and b, respectively. The x-axis shows the time of
day in the observation period for 48 h from 22:00 on
day 1 and the scale markings show 2 h intervals.
The black-and-white bar indicates the light/dark
condition, respectively. The amount of feed intake is
expressed as time (minutes) spent on feeding per 2 h.
The duration of intake was variable but its rate (feed
intake per unit time) was constant so the amounts
of feed intake were determined by multiplying the
incidence of intake with the duration of each phase
of feeding activity.
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Fig. 3 Effects of cecal resection on feed intake. CX,
cecal resection group ; Sham, sham operation group.
Means are shown and the bars indicate standard
errors.
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Fig. 4 Amounts of intake of feed or feces in
sham-operated animals. The figures are shown
individually. The x-axis and the black-and-white bar
show the same parameters as in Fig. 1. The amount
of feed intake was calculated as described in Fig. 2.
The amount of fecal intake was determined from
the incidence of coprophagy, because only one fecal
pellet was ingested in each bout.

Table 2 Factors affecting the frequency of coprophagy.

Frequency of coprophagy
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Fig. 5 Effects of light/dark conditions on the
frequency of coprophagy. CX, cecal resection
group : Sham, sham operation group. The figure
shows mean frequencies from 48 h successive
observations and the bars indicate standard errors.

Coefficient Standard error Z value p
Intercept -4.467 0.647 -6.9 <0.001
Light-dark conditions (Light/Dark) 1.041 0.362 2.881 <0.001
Operations {Sham/CX) 2,632 0.635 4.146 <0.001

CX, cecal resection group : Sham, sham operation group. On light-dark conditions, positive coefficient showed that
the frequency of coprophagy was higher in the light period than in the dark period. The positive correlation
coefficient indicates that the frequency of coprophagy was higher in the Sham than in the CX groups.
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