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ABSTRACT

The aim of this study was to examine the influence of bulbectomy on the chemical composition of digesta during its daily
passage through the large intestine of rabbits. For this reason 80 New Zealand White male adult rabbits were assigned to
two groups: 40 treated and 40 control animals. The diet was the same during the entire experimental period for both
experimental groups. The olfactory bulb was removed in the group of the treated animals only, by incision after trepanation
of the frontal bones. Twenty days after the operation, the treated and control animals were slaughtered and samples from
caecum, colon (proximal and distal) and rectum were collected and analyzed according to the AOAC method. No
significant differences were found in nutrient elements between the caecum contents of the two groups, which were
homogenous. Also, there were no significant differences between the two groups for the nutrient elements determinated in
the whole digesta, but there were significant differences within the same group of animals in regard to elements sampled
from different parts of the intestine at various hours during daily passage. The digesta of the treated animals had higher Na
and K concentrations in all parts of the intestine examined, in comparison with that of the control animals. So it is
concluded that bulbectomy affected the mineral concentration of the treated animals.

INTRODUCTION

The rabbit stimulating mechanisms responsible for the beginning and ending of caecotrophy and the
faeces differentiation remain unknown.

After the first scientific announcement about caecotrophy (Charles Morot, 1882), researchers have
studied many different ways of approaching the phenomenon, but only tiny steps have been taken
towards a reasonable explanation (Bonnafous and Raynaud, 1966, Gallouin, 1984).

The colon is the intestinal part where the digesta is differentiated and the highest absorption of water
takes place. This phenomenon is in close relation to the structure of its mucosa. The lumen surface of
the colon consists of cylindrical absorptive epithelium (Sabatakou et al., 1999) whereas the crypts
consist of non differentiated cells (Ross et al., 1989). The histological structure of the proximal colon
presents great similarities with that of the ruminant duodenum while the caecum and the distal colon
are similar to the large intestine of the ruminants (Gallouin and Demaux, 1980).

It was suggested that rabbit had an internal or external information mechanism to differentiate digesta
and stimulate caecotrophy (Gallouin, 1984).

Particularly, it was believed that the soft faecces contain volative substances, which attract or stimulate
caecotrophy (Yoshida et al., 1968). The olfactory substances can act not only on the olfactory
epithelium but also on the mitral cells, changing their function, in relation to the change of the feed
olfactory sense (Watanabe et al., 1986, Chaput and Holley, 1976).

The aim of the present study was to examine the influence of bulbectomy on the chemical composition
of digesta during its daily passage through the large intestine of rabbits.



MATERIAL AND METHODS

Eighty New Zealand White adult male rabbits, about six months of age, were used. They were bred
under daylight in the same housing conditions. Feed and water were offered ad libitum. The animals
were kept individually in wire cages and were fed with a starter ration of pellets consisted of: Dry
matter (DM): 89.76%, Crude protein (CP): 15.35%, Ash: 5.88%, Fat: 1.82%, Crude fiber (CF): 7.54%,
Nitrogen free extract (NFE): 69.71%.

The animals were randomly distributed into two groups, control and treated, after a three-week period
of rest. The treated animals were subjected surgically to the removal of their olfactory bulb under
general anaesthesia. They were slaughtered, according to the schedule (Table 1) twenty days after
bulbectomy.

Our pre-experimental observations indicate that caecotrophy takes place between 07.00 and 15.00
hours, under local conditions.

The samples of digesta were taken from 1) the middle of the caecum, 2) the colon area: a. from the first
parts of proximal colon (PC) and b. from the distal colon (DC) and 3) the rectum. The samples of the
colon area (2 and 3) were pooled for inorganic substance analysis. Analysis of digesta was performed
regarding the AOAC.

The results were statistically analyzed based on the model Yix = pt+Ei+Xjteij, where Yix = the
observation, i = the general mean average, Ei= treatment variable ( i=1,2), X;= time variable (j=1-6),
and (1-4) and finally e;x = random error, N (0.0c%).

Table 1. Slaughter timetable and number of slaughtered animals.

Slaughter timetable 7:30 10:30  12:00 13:30 16:30 24:00  Animals
Control group 7 7 6 7 7 6 40
Treated group 7 7 6 7 7 6 40

RESULTS AND DISCUSSION

Studying the results of Tables 2-5, it is shown that the transit of digesta through the large intestine
begins with a homogenous composition of nutrient elements in the caecum.

The composition of the intestinal content changes according to the digesta position passing through the
large intestine, the hour of the day and the secretion type (soft and hard faeces) that follows.

Table 2. Concentration of nutrients (% DM) and minerals (g/kg DM) in Caecum

Treatment Time

Cont. | Bulb. | 7:30 10:30 12:00 13:30 16:30 24:00 | RSD
Water | 77.7 | 77.8 78.5 77.6 77.0 78.3 78.0 77.1 2.24
CF 238 | 229 24.5 26.4 23.8 21.5 22.9 21.2 5.33
CP 38.8 | 404 39.9 40.7 35.9 38.7 427 39.4 7.14
NFE 242 | 231 | 22.6% 19.5° 27.0° 26.1%° 20.5% 26.2% 5.96
Fat 0.9 0.7 0.7 0.9 0.7 0.8 1.1 0.7 1.03
Ash 123 | 129° [ 123 12.4 12.6 13.0 12.8 12.6 1.03
Na 69" | 11.3° | 94® 9.7% 7.8 9.6™ 10.5° 7.4° 2.47
K 6.0° | 9.6° 7.3% 9.0% 6.3° 7.2% 9.4° 7.6% 2.54
P 8.5 8.7 8.9 8.5 8.6 8.3 8.4 8.8 1.19
Ca 235 | 237 21.8 25.9 24.6 24.8 22.0 22.4 0.75
Mg 33" | 4.0° 3.3 4.7° 3.1%° 2.9° 3.8 4.2% 1.52

Mean values with different superscript in colons are significantly different (P<0.05).




Our results are in accordance to that of other studies, which concluded that the differentiation of both
types of faeces occurs in the second half of the proximal colon (Bonnafous and Reynaud, 1963, 1966,
Garcia, 1995). These changes are mainly the result of absorption and inner wall secretions, as it is
shown in Tables 2-5. The changes referred as the results of exchange Na' /H" and K'/H" in the brush
border membrane are in accordance with those of previous studies (Vernay, 1984, 1986). Our results
were in accordance with the findings of other researchers as are shown in Table 6 (Bonnafous, 1973,
Carabaiio et al., 1988, Hornicke & Batsch, 1977, Fekete & Bokori, 1985, Proto & Gioffre, 1986 ).

Table 3.Concentration of nutrients (% DM) and minerals (g’kg DM) in Proximal colon

Treatment Time

Cont. | Bulb. 7:30 10:30 12:00 13:30 16:30 24:00 | RSD
Water | 76.9 | 77.3 76.7" 76.1° 73.7° 75.9° 80.0* 80.3¢ 3.00
CF 21.6 | 197 21.0 23.0 20.6 18.4 22.7 18.0 4.55
CP 37.9 | 387 39.4 37.7 36.1 40.4 42.1 343 7.05
NFE 257 | 25.0 | 250 21.7% 30.2° 26.4% 19.9° 28.8° 5.05
Ash 12.2° | 12.8° 12.3 12.4 12.2 12.7 12.7 12.8 1.07
Fat 0.8 0.7 0.7% 1.0° 0.6™ 0.6° 1.0% 0.7% 0.40

Colon (proximal + distal)
Na 6.4* | 10.1° | 8.6® 8.0" 7.4° 8.1% 10.2° 7.9 2.03
K 8.0" | 11.0° | 102%™ 10.9° 7.5° 9.7% 9.2% 9.6™ 2.71
P 9.7 10.1 9.4 9.0 11.1 9.8 9.4 10.8 3.12
Ca 237 | 240 | 215 24.8 24.7 23.3 24.7 23.9 0.79
Mg 3.9 4.4 3.8 4.8 4.1 4.1 3.8 4.4 1.75
Mean values with different superscript in colons are significantly different (P<0.05)
Table 4. Concentration of nutrients (% DM) and minerals (g/kg DM) in Distal colon
Treatment Time

Cont. | Bulb. 7:30 10:30 12:00 13:30 16:30 24:00 RSD
Water | 754 | 75.4 75.6° 75.0° 72.0° 75.0° 78.6° 75.9% 2.42
CF 20.1 | 19.6 17.9% 23.7% 17.4% 16.3° 25.6° 18.4% 6.09
CP 38.5 | 387 39.9 38.1 35.3 423 40.8 35.2 6.40
NFE 283 | 27.9 | 29.0™ 23.9% 34.6™9 28.0% 19.9° 33.0° 6.69
Ash 12.1* | 13.0° 12.6 13.0 12.0 12.5 12.6 12.8 1.62
Fat 1.0 0.8 0.7° 1.3° 0.8% 0.9% 1.1 0.8 0.49

Mean values with different superscript in colons are significantly different (P<0.05)

Table 5. Concentration of nutrients (% DM) and minerals (g/kg DM) in Rectum

Treatment Time

Cont. | Bulb. 7:30 10:30 12:00 13:30 16:30 24:00 RSD
Water | 66.2 | 65.9 69.0° 64.9 69.5a 69.7% 64.5° 57.1° 5.11
CF 18.9* | 21.7° 19.6° 25.5° 17.4° 16.6* 20.3° 22.4° 420
CP 339 | 36.0 36.3 34.3° 39.2° 43.4° 37.6° 19.1° 9.29
NFE 35.4* | 29.6° 32.7° 27.6° 31.3% 27.8%® 29.7° 46.0° 8.48
Ash 11.2° | 11.9° 10.9 11.8 11.5 11.8 11.7 11.7 1.38
Fat 0.6 0.7 0.5 0.8 0.6 0.5 0.7 0.8 0.50
Na 43" | 62° 5.3% 6.0° 6.1° 6.2° 5.3° 2.3° 1.78
K 7.0° | 9.1° 9.0 10.4° 8.1° 8.5% 7.9 45° 2.78
P 9.9 9.5 10.2% 9.5% 11.6° 9.2%® 9.0° 8.5° 2.29
Ca 348 | 33.6 25.5° 37.2% 25.7% 36.9° 36.9% 52.9° 1.46
Mg 3.8 3.9 3.8 45 3.9 3.6 4.0 3.2 1.58

Mean values with different superscript in colons are significantly different (P<0.05)




Table 6. Chemical composition (%DM) of digesta and faeces.

Caecum Soft faeces Hard faeces References
DM % 223 - 33.9 34.9 429 60.3
CF 233 13.4- | 203 14.3-34.9 224 10.9-46.6 Carabano et al., 1988,
CP 396 | 364 | 349 28.5-44 19.1 9.2-18.7 Ezlﬁikj‘ &Bé’iii’ﬁ, }gg;
NFE 23.6 - 325 30.3 46.0 35.8 Proto & Gioffre, 1986
Ash 12.6 11.2- | 115 8.2-15.7 11.7 3.9-14.8
Fat 0.8 1.6-1.8 | 0.65 0.9-3.5 0.8 1.7-43
Na" mmol/kg 395.7 - 226 40 100 120 Bonnafous, 1973
K" mmol/kg 200 - 205.1 95 115.4 280 Bonnafous, 1973
P mmolkg | 277.4 - 313 | 110 PO% 274.2 | 10 PO mmolkg Bonnafous, 1973

On the left column are shown our results and on the right those of other authors (mmol/kg).

It was proved from our experiment that the bulbectomy did not influence the organic substance
Nitrogen-Free Extracts (NFE) and Crude Fiber (CF) in both experimental groups. However in the same
animals NFE and CF are differentiated according to the parts of the colon and the daily time.

We found that the proximal colon does not change its content of total nitrogen, during 24 hours period,
which means no nitrogen absorption occurs. This may be due to the fact that the diet fed to our animals
was low in CF content. On the contrary, other authors have found that the second half of the proximal
colon has the largest absorption of nitrogen (Bonnafous and Reynaud, 1966).

According to others, bulbectomy in rabbits depress the behavior of the kits from searching and suckling
the mammary gland (Distel and Hudson, 1985). Bulbectomy in other kinds of animals provokes:
cannibalism of rats (Flemming, 1973), delay of the body development of mice (Cooper and Cowley,
1976) and disturbance of the maternal behavior of sheep (Baldwin et al., 1977).

It is concluded that bulbectomy according to our results influences only the mineral concentration of
the chemical composition of digesta.
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