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ABSTRACT

The experiment was carried out in Intensive
Rabbit Production Unit, belonging to the Agricul-
ture Studies and Consultations Center; Faculty of
Agriculture, Ain Shams University; on 60 weaned
male New Zealand White (NZW) rabbits, four

weeks of age, in order to determine " the effect of -

Cobalamin (vitamin Biz on growlh performance,
carcass characteristics and some related physio-
logical parameters. Rabbits were randomly distrib-
uted into two comparable groups of 30 kids. The
animals housed in cages provided with continues
feeder and automatic waterers facilities during the
experimental period, which lasted for 8 weeks. The
basal diet (commercial peliets) was fed to the con-
trol animals {group 1) without Cobalamin supple-
mentation, while the treated animals {group Il) was
orally supplemented daily with 2 pg Cobalamin /
kg body weight. Growth was assessed by measur-
ing body weight gain (BWG). At 12 weeks of age
ten animals from each group were slaughtered for
carcass evalualion. Results showed that kids in
group {I!) were significantly (P < 0.005) heavier in
body weight than those not received Cobalamin.
Average daily gains during the study were 21.14 &
1.1G and 25.40 £ 1.16 gm for groups | and I, re-
“spectively. Supplementation with Cobalamin im-
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proved (P<0.05) the dressing perceniage by
3.58%; middle part by 10.09 % as compared with
the control group. However, the hind parl in-
creased insignificantly by 4.94 %. The percentage
of bone less meat increased (P<0.01) in front leg
and middle part for Cobatamin treated rabbit. Meat

- protein increased (P<0.05) in Cobalamin supple-

mented rabbit; however ether extract decreased
(P<0.01). Rabbit received Cobalamin showed
higher {(P<0.05) values of RBCs, Hb, PCV, plasma
glucose, globulin and lower (P<0.05) plasma cho-
lesterol as compared with control group.

INTRODUCTION

The availability of vitamin Bz for animals
depends on bacterial synthesis of By; rather than
getting it from ration, which is dependent on Cobalt
(co) levels in the soil. House and Fletcher (2003)
reported that the water-soluble vitamin Cobalamin
plays a central role as a co-factor in key pathways
of energy and prolein metabolism. However,
Cheeke (2005) reporied that swine and poultry fed
diets deficient in vitamin B, have shown reduced
growth, anemia and poor reproduction. Kadim et
al (2004} found that the final live and carcass
weights were significantly higher (P<0.05) for goat
treated with vitamin B, by 13.4 and 8.3% respec-
tively, compared with the. control group. Carcass
length, leg tength, width behind shoulder, maxi-
mum shoulder width and longissimus muscle area
were significantly higher (P<0.05) for goat treated
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with Bqo than for the control by 6.7, 5.8, 10.1, 10.1
and 28.5%, respectively. This study was designed
lo invesligate the impact of daily oral Cobalamine
supplementation on the performance of growing
New Zealand White male rabbits.

MATERIALS AND METHODS

This experiment was carried out in the Inten-
sive Rabbit Production Unit belonging to the Agri-
culture Studies and Consultations Center;, Facuity
of Agricuiture; Ain shams University.

Animals, treatment and management

A total of 60 new-weanling New Zealand White
male rabbits, four weeks of age were randomly
distributed into two comparabie groups of 30 rab-
bits in each. Animals in group (I} served as con-
trol., while group (I) animals were orally adminis-
trated with 2 pg of Cobalamin / day/ kg live weight
during the experimental period.. All experimental
animals were housed in individual cages provided
with continues feeders and automatic waterers
during the experimental period which iasted for 8
weeks. The basal diet was a commercial feed pel-
lets. Chemical analysis of the ration showed that

the basal diet contained 7.93% moisture, 17.6%

crude protein, 2.5% ether extract, 11.8% crude
fiber, 51.37% nitrogen free exiract, 8.8% ash and
0.1mg cobalt /kg diet The animais were fed ac-
‘cording fo NRC (1977). Animals were weighed
individually at weekly intervals.

Blood samples were withdrawn once weekly
from the ear vein of each animal in a heparinized
syringe and put in a vacutainer tube under cooling
to the Iaboratory. Red blood corpuscle was
counted by using heamocytometer, haemotocrit
ratio (PCV%) and hemoglobin (Hb) were also
measured in fresh whole biood at the same time of
collection according to Frankel and Reitman
{1963). The plasma was carefully separated after
centrifugation and stored at -20°C for biochemical
analysis. Total plasma proteins {TP) were esti-
mated as described by Henary et al (1974), ai-
bumin determine according to Doumas et al
{1971) cholesterol according to Stein (1986} and
glucose as described by Bahram and Trinder,
{1872).

Slaughter and Carcass Traits

At the end of the experimental period (at 12
weeks of age) ten animals from each experimental

groups were slaughtered according to the Islamic
slaughtering using the procedure described by
Abou-Ashour and Ahmed (1983). Rabbits were
weighed just before slaughter as well as after
complete bleeding. The head, giblels (heart, liver
and kidneys) and hot carcasses were weighed.
The dressing percentage was calculated. For meat
compeosition traits, all carcasses were divided lon-
gitudinally to two similar halves. The right half was
physically separated into lean and bone.Lean of
each carcass was separated and prepared for
chemical analysis. Lean samples from different
carcass parts are mixed for chemical analysis.
Meat dry matter, crude protein (CP), ether extract
(EE) and ash were determined according to the
A.0.A.C. (1990). Muscle Calcium (Ca),Phosphorus
(P}, Zinc (Zn), Iron (Fe), Cupper {(Cu} and Sele-
nium (Se) were determined using Inductive Cou-
pled Plasma (ICP) technique, Perkin Elmer- Op-
tima 2000 DV as described in A.0.A.C (2000).

Statistical analysis

Data of the prese\ﬁt study were analyzed using
procedure of SAS (1996) program, Version 6.12.
Value in tables were presented as means + SE.

RESULTS AND DISCUSSION
Growth Performance Traits

Data in Table (1) and Figure (1) represent the
rabbil performance as affected by Cobalamin sup-
plementation. Differences between the body
weights of the experimental groups were signifi-
cant (P< 0.01). Rabbits supplemented with Bz had
heavier weight than the control. The final body
weighls were 1634132 and 1858+43 gm for control
and treated groups, respectively. Average daily
gains followed the same trend of the body weight
being higher for rabbits received Cobailamin than
control group. Average daily gains were 21.14+
1.18 and 25.40+1.16 gm during the experimental
periad for control and treated groups, respectively.
Similar results were recorded by Stangl et al
(1999 and 2000) who found that vitamin Bsz defi-
ciency results in reduced feed intake and average
daily gain in ruminants. Kadin ef af {2004) found
that final live body weight was significantly heavier
{P<0.05} for goat treated with Cobalamin by 13.4%
compared with the control. Tiffany and Spears
{2005) found significant correlation between aver-
age daily gain and plasma vitamin Biz in finishing
steers. This improvement of body weight and daily
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gain may be due to the effect of Cobalamin on
metabolism of VFA and animal appetite {Cheeke,
2005 and Smith, 1997} as Cobalamin increases
feed intake and helps the body to absorb calcium
to improve chromium picolinate that enhance build-
ing lean of mass (Keizo, 2006) and save amino
acids for muscle growth instead of energy produc-
tion, because it is considered as a coenzyme in
amino acid metabolism. '

Carcass characteristics and meat quality

Data concerning the carcass characteristics of
the growing rabbits (NZW) supplemented with Co-
balamin and control group are shown in Table (2 ).
Body weight at slaughter was heavier in rabbit
supplemented by Cobalamin than control group.
This may be due to the differences in body weight
gain and/or growth rate (Table 1 and Figure 1) as
treated rabbits were growing faster than control.
Carcass weight followed the same trend being
heavier for rabbit received Cobalamin than control
group. The carcass weight improvement may be
due to the effect of Cobalamin on metabolism of
VFA and animal appelite (Cheeke, 2005 and
Smith, 1997), which increased growth rate and
daily gain (Table 1 and Figure 1). The Cobalamin
supplementation for rabbits increased dressing
percentage being 63.610.22 and 61.4+0.22 % for
Cobalamin and control groups, respectively. Simi-
lar resuits were obtained by Kadim et al {2004)
who found that the final live and carcass weights
were significantly heavier (P<0.05) for goat treated
with vitamin Bz by 13.4% and 8.3% compared with
the control group.

Cobalamin enhanced (P<0.01) the percentage
of boneless meat in the front leg and middie part
by 18.01% and 18.76 %, respectively. The increas-
" ing boneless meat in the Cobalamin treated group

may be due to the role of Cobalamin in methion-
ine synthesis and aciivation of metabolic enzymes,
which increase lean mass (Matthews, 1999 and
Holm et af 2005). The percentage of rabbit head,
liver, kidney, lung and heart did not differ signifi-
cantly between Cobalamin and control groups. The
" chemical analysis of rabbit meat showed that Co-
balamin increased (P<0.05) CP and deceased
(P<0.05) EE % in rabbit meat (Figure 2). This may
" be due to.the effect of Cobatamin on energy and
protein metabolism {House and Fletcher 2003).
Moreover, Smith (1997} found that New Zealand
White male rabbits given additional vilamin B4z had
significantly decreased surface area of fat deposi-
tion. Cobalamin causes a shift from body fat to

body protein (Holm et af 2005) and the absorption
of chromium picolinate to enhance lean mass
building (Keizo, 2006). The muscle ash and mois-
ture had not been affected by Cobalamin supple-
mentation.

Data concerning the minerals concentration in
meat of growing rabbit supplemented with Co-
balamin and control groups are shown in Table
{3). Cobalamin increased Ca, Cu , Na and P con-
centration. Keizo, {2006) found that Cobalamin
helps the body to absorb calcium to improve skele-
tal strength and chromium picolinate io enhance
lean mass building. The meat Fe, Se and Zn con-
centration were decreased in Cobalamin supple-
mented group. The lower concentration of pervious
minerals in rabbit meat may be due to that certain
minerals have to interact, either positively or nega-
tively, with absorption of other minerals. Excessive
amounts of calcium can influence phosphorus and
selenium absorption (Bell, 2003). Wang ef al
{2006) found that there is a negative correlation
between lean or plasma zinc and vitamin Byz in
lambs.

Hematological parameters

Hematological parameters of New Zealand
White male rabbits are presented in Table (4).
Rabbit received Cobalamin showed higher
{P<0.05) values of RBCs, Hb and PCV compared
with control group. Treated weaned male rabbits
with vitamin Bi, increased (P<0.05) RBC's, Hb and

_PCV by 23.25, 13.82 and 19.23, respectively (Ta-

ble, 4}. These results were in agreement with
those of Cheeke (2005) and Girard & Matte
(2006} who reported that vitamin B is required for
formation of hemoglobin and has a dual role in the
formation of erythrocytes which stimulates erythro-
polesis and increases packed cell volume and
blood hemoglobin. Blood plasma biochemical con- -
stituents of rabbits as affected by Cobalamin are
shown in Table (4). Plasma giobulin concentration -
was higher {P<0.08) in male rabbits received Co-

balamin as compared with control. The decrease in

Alb/Glb ratio (-28.12%) in treated animals seems to

be due (o the increase in globulin {Table, 4], which - -

increased by 31.6%. This may reflect the positive
increase in animal immunity through increasing the
gama-globulin {More et al 1980}. However there
were no differences between male rabbits received
Cobalamin and control in plasma total protein and
albumin concentration, however TP increased by
7.84% and albumin decreased by 5.17% as com-
pared with control rabbit. Furthermore plasma
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Figure 1. Effect of Cobalamin supplementation on body weight of post weaning rabbit

Table 1. Effect of Cobalamin supplementation on growth performance of growing rabbits

Items Controf Cobalamin | Changes% MSE Probablity
4|
Animal number 30 30
[nitial Body weight (@) .
450+ 6.68 43516.68 -3.33 1339.21 NS
(4" weeks of age)
Final body weight(g)
N 1634422 6 1858422 6 +13.71 15674.38 {P<0.08)
(12" weeks of age)
Total body gain (g)
1184+11.14 1423x11.14 +20.19 3728.89 (P<0.01)
(4" to 12" week of age)
Daily body gain(g) 21.14+1.16 25.4+1.16 +20.15 4082 | (P<0.01) |
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Figure 2. Show the percentage of meat component for control and Cobalamin supplemented

growing rabbit

Table 2. Effect of Cobalamin supplementation on carcass characteristics of growing rabbits

Carcass traits Control Cobalamin Changes®: MSE Probability
Animal number 10 10
Slaughters body weight (g) 1634 £ 4.73 1858.0+4.73 +13.1 223.72 (P=0.01)
Hot carcass weight (g) 997 13+ 10.59 1181.69+10.59 +18.44 1121.48 (P<0.01)
Dressing {%) 6141022 63.640.22 +3.58 0.484 (P=<0.05)
Front leg + chest (%) 18.23+ 0.14 1B.0240.14 -1.15 0.198 NS
Front leg (%) 6.76 £ 0.143 7.410.143 +0.47 0.205 (P=05)
Front leg bone less meat (%) 4,83+ 0.07 5.70+0.07 +18.01 0.049 (P=0.01)
Front leg bone (%) 1.93+ 0.04 1.700.04 -11.92 0.016 NS
Middle part (%) 11.1020.2 12.2240. 2 +10.09 0.43 (P=0.05)
Middle part bane less meat (%) B.42+0.109 10.00£0.109 +18.76 0.12 (P<0.01)
Middle part bone (%) 268 £0.05 2.2510.05 -16.05 0.025 NS
Hind part (%) 156 +0.117 16.37+£0.117 +4.94 0.137 NS
Hind part bone less meat (%) 11,96+ 0.173 13.040.173 +8.68 0.3 NS
Hind part bone (%) 0,051 3.37 3.6320.051 +7.72 0.026 NS
Head (%) 11.0 £ 0.137 11.3£0.137 +2.73 0.188 NS
Liver (%) 3.23:0.0.122 3.78+0.122 +17.34 0.1486 NS
Kidney (%) 0.71+0.0091 0.71£0.0081 0.0 0.0008 NS
Heart (%) 0.26+0.00316 0.285+0.00316 +9.6 0.0001 NS
Lung (%) 0.79+0.0055 | 0.80240.0055 +1.5 0.0003 NS
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Table 3. Effect of Cobalamin supplementation on meat mineral concentration {mg/kg
meat) in growing rabbits

Item Control 1 Cobalamin Changes% MSE
Animal number 10 10
Ca '931.02+2.14 953.78+2.14 +2.44 458
Cu 7.2950.25 7.3410.25 +0.61 0.67
Fe 119.07+0.93 116.87+0.93 -1.84 8.7
Na 3358+4.05 3390.72+4.05 +0.97 164.5
P 8530+6.24 8889.75+6 .24 +4217 3904
Se 48.355+0.67 47 05+0.67 -2.69 4.62
Zn 62.337+0.81 58.921081 | 548 L 6.54

_ Table 4. Mean + SE of some hematological and plasma parameters of growing male rabbit as

affected by Cobalamin

cholesterol was lower (P<0.05) in male rabbit re-
ceived Cobalamin as compared with control ani-
mals. Plasma glucose concentration was increased
(P< 0.05) by 13.51% in rabbit received vitamin Bi;
as compared with control group. These results
were similar to those reported by Girard and
Matte, {2006} who found that plasma glucose
increased in cows received vitamin By This
increase in glucose level may be due to effect
of Cobalamin on propionate that transferred
to glucose as repoited by Chen and Wolin,
{1981); Tanner and Wolfe, (1988) and Strobel,

(1992).

Item Control Cobalamin Changes% | MSE | Probability
Number of samples 240 240
Blood parameters
RBCsx10° 4.714+0.068 5.811+0.068 +23.25 1.12 P<0.05
Hb {g/dI} 12.011£0.075 13.67+0.075 +13.82 1.35 P<0.05
PCV (%) 38.3710.18 45.75+0.18 +19.23 7.82 P<0.05
Plasma parameters
Total Protein{g/dI) 7.1440.058 7.710.058 +7.84 0.82 NS
Albumin(g/dl} 4.64+0.047 4.4+0.047 -5.17 0.55 NS
Globulin(g/dl) 2.5+0.037 3.29:0.037 +31.6 0.34 P<0.05
A/ G ratio 1.85+0.0086 1.33+0.008 -28.12 0.01 P<0.05
Glucose(mg/di) 105.9810.71 120.3+0.71 +13.51 122.4 P<0.05
Cholestrol{mg/dl) 110.3+0.65 87.48+065 J -20.68 101.3 P<0.05
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