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ABSTRACT

Feed restriction is a common practice to reducé weaning digestive disorders in rabbits and to get
carcasses with less fat. Water restriction is coniynased to induce feed restriction in growing
rabbits. Two water restriction times (2 and 4 hopes day, continuously) were used in our trial
carried in good sanitary conditions.

Thirty six rabbits were divided at weaning (28 daiygo three groups: R2 with restricted access to
drinking water from 35 to 80 days of age of 2 houes day (from 8 to 10 am), R4 access to drinking
water 4 hours per day (from 8 to 12 am) and T (@dnivith unlimited access to drinking water.

Six animals from each group were slaughtered atlé8®& of age. Carcass measurements and meat
quality were studied. Histological study for kidseyas carried out.

Relative weight of gastrointestinal tract increasatth the degree of water restriction: 16.5, 18 a
18.9 for groups T, R4 and R2 respectively (P<0.8&yirenal fat was lower in restricted groups, but
the differences were not statistically significa®tapular fat decreased of 2/3 or 1/3 respectiwély
limiting access to drinking water of 2 or 4 houes pay.

Compared to control group, meat of restricted gsoopntained more water: 70.3, 70.0 and 69.3%
respectively for R4, R2 and T (P<0.01). The sameldacy was observed for protein content: 19.2,
19.3 and 17.7% for groups R2, R4 and T, respegtiedt content decreased in meat of restricted
animals: 8.4, 8.2 and 8.1%, respectively for T,aRd R2 (P<0.05). Water restriction induced decrease
of carcass and meat adiposity. There were no diffars between pH post mortem and pHu among the
three groups. Water restriction did not affect kegihistology.
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INTRODUCTION

Perrier and Ouhayoun (1996) observed that thetsffet carcass yield, muscle/bone ratio depends on
the type of feed rationing. Gondret al. (2000) noted that feed restriction tends to deserdgpid
content. The present work was undertaken to sthdyeffects of limiting access to drinking water
during the fattening period (35-80 days) on carchssacteristics and kidneys. The objectives of our
trial are to compare the interest of two duratiofsaccess to drinking water on carcass and meat
quality and kidneys of rabbits in good sanitaryditans.

MATERIALSAND METHODS

This study was carried out between th& 88April and the 1% of June 2007 at INAT research center
in Mornag, Tunisia.
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Animals and experimental design

Thirty six rabbit kits, from the rabbitry of INATQalifornian grandparent stock) were randomly
divided at weaning at 28 days of age into 3 grodpd€R2 and R4 of 12 individuals, homogenous in
body weight, sex ratio and origin (mothers). Tharets from each sex and each litter were allocated
to different lots. Rabbits from the three groupsevplaced in cages of 4 rabbits and receiadd
libitum standard commercial pellet food (10.45 MJ DE/Kgp% crude protein and 16% crude fibre).
Group T had unrestricted access to drinking wateind the whole fattening period (35 to 80 days of
age). Group R2 had access to drinking water frorto30 days of age for 2 hours (continuously from
8 am to 10 am). Group R4 had access to drinkingewfiom 35 to 80 days of age for 4 hours
(continuously from 8 am to 12 am). Only one acdesdrinking water through a pipette in a 5 | tank
was available per cage of 4 rabbits.

M easur ements

Slaughtering, carcass and meat quality

Six rabbits from each group were slaughtered atd&gs of age. They were individually weighed
before slaughter. Carcasses were prepared as remmeoh by Blascoet al. (1993). Body
composition, proportions of all organs and cargéalsls were determined as recommended by Blasco
et al (1992, 1993). After 24 h at 4°C, commercial cascevas weighed. Scapular and perirenal fats
were removed from the carcass and weighed. Theh, emrcass was divided into three parts: hind
part, intermediate part and fore part. After onarhet ambient temperature, one thigh (hind parg wa
weighed and the muscle was removed from the bodenmarscle/bone ratio was determined. After
slaughtering, gastrointestinal tract was weighedeich animal. Digestive organs were separated and
weighed. Scores from 1 to 5 were attributed toass@s described in AFNOR NF V47-001 (2004).
The score relates the general adiposity of commlecarcass.

The pH was measured in the leéftepsfemoris 15 to 20 minutes after slaughter (pH PM) and 24
hours at 4°C (ultimate pH, pHu). The decrease ofwas$ calculated (pH PM — pHu). Analysis of
chemical composition of meat (hongissimus dor3iwas carried out. Water, protein and lipid content
was determined as described in AFNOR (NF V 04-41368), NF V 04-407 (1972) and 1SO1443
(2973).

Histology of kidneys

Six rabbits from each group were used in the loglichl study of kidneys. Immediately after
slaughtering, kidneys (left and right) without penal fat depots were moved and placed in 10% (v/v)
formaldehyde solution, then transferred to the glatfic laboratory of veterinary school of Sidi
Thabet for histological examination. Samples weased definitely in 10% (v/v) formaldehyde
solution for 24 hours. Then, they were included eodditioned in paraffin blocs and finally debited
with a microtome in thickness lamellas of 3 at 5 phwidth then placed on lames, before being
stored at a temperature of 42°C for at least 12dh@fter dehydration, the coupes were stained with
haematoxylin eosin which is a tinctorial stainstains the nucleus in blue and the cytoplasm and
intercellular structures in red. It perms to studg general topography of tissues, the cytology and
lesions. For each kidney (left and right), an apiatéon of lesions was carried out at four levels:
cortex, junction between cortex and medulla, medaiid bassinet. A score were attributed for each
kidney. The defined scores are: 0: absence ofHresi®: very discreet cellular degeneration; ++:
discreet cellular degeneration

Statistical analysis

Analysis of variance was performed with SAS GLMg&dure (version 9.1.3). Means were compared
with the paired Student t test.
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RESULTS AND DISCUSSION
Car cass characteristics
Water restriction had no effect on carcass yi€ladble 1).

Table 1: Carcass yields of rabbits (80 days) having d#ifeitimes of access to drinking water

Group MSE
T R4 R2 Prob.
Rabbits (no.) 6 6 6
Weight before slaughter (g) 2195 2180 2135 0.89 245
Dressing percentage (DP) 59.53 58.35 57.84 0.35 023
Commercial Carcass (CC) 57.52 56.89 56.09 0.63 6.14
Reference Carcass (RC) 48.20 47.63 50.90 0.83 6.00

Means with different letters on the same row diffigmificantly at the 5% level (Duncan test)

Results in Table 2 shows that there are no difftsxerfor weights of different parts of carcass.
Gastrointestinal tract is more important for resédl groups. Lebas (2002) noted that feed restnicti
favourites systematically the increase of digestivatent. No significant effects of restriction end
the weight of gastrointestinal organs were illustia Perirenal fat is lower in restricted group2 (R
and R4) than group T but the difference is notificant (Table 2). Scapular fat decreases of 1/8mwh
animals have access to water for 4 hours (0.328éfefence carcass) and decreases of 2/3 if aaress t
water is for 2 hours per day (0.16% of RC).

Table 2: Effect of water restriction (2 or 4 h/d) on gasttestinal tract, organs proportions and fat

Group MSE
T R4 R2 Prob.

Gastrointestinal tract (% of live weight) 18.5 18.4 18.9 0.03 1.97
In % of Reference Carcass (RC)

Hind part 37.1 36.8 33.7 0.16 3.2

Intermediate part 25.9 26.5 25.4 0.70 2.35

Fore part 37.6 375 36.1 0.70 3.51

Perirenal fat 1.05 0.74 0.66 0.15 0.34

Scapular fat 0.48 0.32% 0.1€ 0.03 0.19
Muscle/bone ratio 5.7 5.0 5.74 0.13 0.67
Score of adiposity 3’8 2.8 2.5 <0.01 0.58

Means with different letters on the same row diffigmificantly at the 5% level (Duncan test)

Adiposity appreciation

General adiposity is better with restricted animadsnpared to group T (Table 2). The differences
were statistically significant (P<0.01). Limitingc@ess to water engender feed restriction which
induced a decrease in general adiposity.

Meat quality

There were no differences between pH PM and pHbI€T3). The decrease of pH was the same for
all groups showing that muscles contain the sapie $itorage.

Table 3: Post-mortem changes of pH of the meat (rabbitsl &9 days)

Group MSE
T R4 R2 Prob.
pH PM 6.33 6.36 6.31 0.83 0.15
pH24 5.83 5.81 5.79 0.78 0.94
Decrease of pH 0.50 0.55 0.52 0.91 0.07

Water content of meat was higher in groups R4 afda® compared to group T (Table 4). The
differences were significant (P<0.01). Meat of niegtd groups (R2 and R4) contains more proteins
and less fat than group T. As mentioned by Gonetetl. (2000), restriction tends to decrease lipid
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content. The values for group T (water, protein &atyl were almost similar to values mentioned by

Ouhayoun and Delmas (1989).

Table 4: Chemical composition (water, proteins and lipioineat (%)

Group MSE

T R4 R2 Prob.
Water 69.3 70.3 70.00 <0.01 0.38
Proteins 175 19.3 19.2 <0.01 0.26
Lipids 8.4# 8.2" 8.1° <0.05 0.19

Means with different letters on the same row diffiginificantly at the 5% level (Duncan test)

Histology of kidneys

Very low lesions (cellular degeneration) in tubutguithelium at the level of the loop of Henle were
observed (Table 5) on experimental groups (R2 adid Fhey seem more pronounced in animals of

group R2 (Figure 1). Hydric restriction does ndeef on kidney histology.

Table5: scores (0, + or ++) attributed to kidneys in fiime of lesions (frequency)

T (n=6) R4 (n=6) R2 (n=6)
R* Lx* R L R L

Cortex o) 0@ 0(@®) O0() 0(6) 0 (6)
Jonction between cortex and medulla 0@®6) 0(M®6) 04 04 0(©2 0(2)
(images of cellular souffrance at the level of lih@p of Henle) +2) +(©2) +@® +(3)

++ (1) ++(1)
Medulla o) 0@ 0@ 0(6) 0(6) 0 (6)
Bassinet o) 0@ O0(@®) 0(6) 0(6) 0 (6)
Total Score 0@®) 0M®6) 04 04 0Q) 0(1)

+(@2) +(2 +(@) +@4)
++ (1) ++(1)

*: right **: left Absence of lesions in T group
R2 and R4: low at very low cellular degeneration anlfubular epithelium of the loop of Henle (celukouffrance)
T R4: very discreet tubular degeneration R
v > N “ .

e

2: discreet tubular degeneration
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Figure 1: Photos of tubular epithelium (kidneys of rabbite@&0 days)

CONCLUSIONS
Limiting access to drinking water for 2 or 4 hoper day decrease adiposity of carcasses and meat.
Kidneys were not affected by water restriction.
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