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ABSTRACT 

A glass cannula and surgical procedure suitable for caecal cannulation 
of five week old rabbit was described. The main advantages of this cannula 
were resistance against rabbi t da.mages, absence of caecal liquid leakage, 
simple surgical procedure, easier digesta outflow during collection, good 
tolerance by the animals for several months. 

Caecal digesta collection were performed throughout a 24 hours period 
during 6 consecutiva days (2 collections/day) in 6 week old rabbits 
receiving ad libitum a standard diet. Low level of VFA were measured during 
the light period (meanly 60 mM/L between 8.00 and 16.00h) which correspond 
to the caecotrophy phase ( -8.00 to 12.00h) and to the low feed intake 
period. At the same time the level of butyrate decreased, while level of 
propionate or those of ammonia remain steady throughout 24 h. Compare to 
adult rabbit, the caecal fermentation pattern in the post-weaned rabbit 
differed essentially by slighter VFA variations during a 24 hour cycle and 
by a lower level of butyrate and a higher level of aceta te. 

INTRODUCTION 

In rabbit the fiber degrading bacteria! activity take place mainly in 
the caecum (40% of the total volume of the digestive tract), and absorption 
of the end-products of fermentation (volatile fatty acids, ammonia •• ) from 
this organ has been reported (BARCROFI' et al 1944, COOLS and JEUNIAUX 
1961) . Changes in the normal fermentation pattern were observed on subject 
affected by enteritis, especially in the young rabbit during the post­
weaning phase. However, few studies have described the caecal fermentation 
in the young rabbit (MORISSE et al 1985). In addition, the caecal 
fermentation has been generally studied using material taken from the 
animal after slaughter, and extrapolated to the situation in-vivo. Thus, we 
have recently developped an improved technique of caecal cannulation in 
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adult rabbit using a glass cannula design, in order to obtain caecal 
material with a minimal disturbance in the normal fonctionning of the 
digestive tract (GIDENNE and BELLIER, 1992). However, differences in 
fermentation pattern were found between adul' and post-weaned rabbit, then 
it is necessary to adapt a cannula to the young rabbit in order to perform 
in vivo studies of the bacterial activity at this particular physiological 
stage. 

This paper describes a technique for caecal cannulation in the fi ve 
week old rabbit, which allowed repeated sa~~~ple collection. In arder to 
check the effect of the collection time, we also investigate in vivo 
circadian variations of the fermentation pattern, because of the incidence 
of caecotrophy on the metabolism of the rabbit hindgut (VERNAY et al 1984, 
VERNAY 1987, VERNAY 1989). 

MATERIALS AND Ml:THODS 

ANIMAL AND FEEDING. 
A group of seven New Zealand White rabbdts was constituted at weaning 

in arder to perform cannulation of the caecum at 37 days old (mean live­
weight 816: 134 g). 

Animals were kept during all the expe:r>iaent 
submitted to a 12h light (7 .00 to 19_,0Qh) 
experimental diet ( table 1} was providedl ad 
experim.ent. 

in metabolism cages and 
12h dark schedule. An 
libitum throughout the 

Table 1. Ingredients and chemical composition 
of the experimental diet. 

Ingredients (%) Chemical composition (% dry ma.tter) 

Wheat 
Dehydrated lucerna meal 
Wheat bran 
Wheat straw 
Soya bean meal 
Minerals and vitamins 

CANNULA DESIGN. 

37.4 
32-0 
10.2 
6.1 

11.2 
3.1 

Organic matter 
Crude protein 
Crude fiber 
Neutral detergent fiber 

90.8 
18.5 
12.3 
32.6 

Previous work concerning ileal cannulettion (GIDENNE et al. ,1988) and 
caecal cannulation (GIDENNE and BELLIER 1992) in adult rabbit have 
deaonstrated the advantage of glass cannula (Pyrex) compare to plastic or 
Tetlon one: higher resistance against ac~idental damage by the rabbit, 
easier caeca1 digesta outflow during sampling and sillplification of the 
surgical procedure. 

The design of the cannula is si.Jii.lar to that employed for adult, 
except a reduction in size for the adapta~on to five week old rabbit (fig 
1). 
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ANALYSES 
Dry matter was determined on caecal sample by heating at 105•c for 24 

h, and ash was determined after incineration at 550•c for 5 h. The pH was 
taken immediately after the collection wi tb a glass electrode pH meter. · 
Volatile Fatty Acids (VFA) were measured by gas chromatography according to 
the method of JOUANY (1982) adapted to a s~-capillary column, and ammonia 
(NH3 ) concentrations by the technique of WEA'UiERBURN (1967}. 

STATISTICS 
Analysis of variance was conducted witll. GLM procedure of Statistical 

Analysis System {1985), with a two-way model : collection time effect and 
individual effect. 

RESULTS ANO DISCUSSION 

POST-SURGICAL RECOVERY. 
The cannula was installed in six rabbits weighing 816 ± 134 g at 37 d 

of age. The post-surgical live-weight loss was vecy low since all animals 
(except one) have returned their initial intake and have increased their 
weight by 64 ± 27g (n=5) four days after surgery. The rabbits showed no 
lesions around the cannula, and any digesta leakage was observed. It was 
possible to perform sample collection by only seven days post surgery, mean 
live-weight was then 965 :t 143 and daily waight gain (since surgery) was 
21.3 g/d. In comparison with adult rabbit,, post-surgical recovery time 
reach 10 d if using a glass cannula (GIDENNl: and BELLIER 1992) and 30 d if 
using PVC cannula (CARMAN and WAYNFORTH 1984). 

Repetitive digesta sampling were ~alised (two collections/day) 
during six consecutive days and daily feed consumption was 78.5 ± 12.8 g. 
Cannula remained functionnal for at least 3 months. 

Table 2. Mean composition of caecal content 
collected in-vivo on five week old rabbits. 

DM Ash pH NH3 VFA C2 C3 c4 Cm 
(%} (mM} (mM) (%} (%} {%) (%) ...,.. ___ 

General mean 17.6 9-3 6.0 7.6 65.4 83.2 5.4 9-9 1.4 

S.E.M 1.9 1.2 0.2 2.2 8.2 2.6 1.2 2.1 0.5 

Effect of: 
Sampling time 0.001 0.11 0.001 0.058 Q.001 0.28 0.003 0.37 0.65 

Individual 0.18 0.018 0.023 0.017 0.018 0.001 0.001 0.001 0.72 

S.E.M: Residual standard error of the mean. 
C2: acetate; C3: propionate; c4: butyrate; 
Cm: valerate + isobutyrate + isovalerate. 
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