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ABSTRACT: This study was performed to investigate the effects of breed, probiotic (as growth
promoter agent) and their interactions on growth performance traits, carcass traits and serum
biochemistry of growing rabbits from 5 to 13 weeks of age. A 2 x 5 factorial design experiment was
performed including two rabbit breeds: New Zealand White (NZW) as forgin breed and Baladi Black
(BB) and five treatments of probiotics. Seventy five growing rabbits with in breed were divided into 5
treatments (15 rabbits in each) were fed on the basal diet and treated as follows; the first group was
untreated with probiotics (T,), the second group was given a dose of 1 ml of Bifidobacterium bifiduim
fresh culture suspension containing 1x10” CFU (T,), the third group was given a dose of 1 ml of
Lactobacillus acidophilus fresh culture suspension containing 7x10° CFU (T;), the fourth group was
given a dose of 1 ml of bacterial mixture (Bifidobacterium bifiduim and Lactobacillus acidophilus)
fresh culture suspension containing 3.5 x 10’ CFU (T,) and the fifth group was given a dose of 1 ml of
Saccharomyces cerevisiae (Ts), in each group. The results showed that the live body weight, body
weight gain and relative weight gain of growing rabbits were significantly (P<0.05 or 0.001) affected
with breed types at the most of the experimental periods studied. Breed type was insignificantly
affected on feed intake during all the experimental periods, except that only significant (P<0.01)
effect, during the period of 5-7 weeks of age. Breed type significantly (P<0.05, 0.01 and 0.001)
affected on feed conversion ratio during the periods of 5-7, <9-11, <11-13 and 5-13 weeks of age.
However, breed type significantly (P<0.001) affected all blood components studied where BB rabbits
generally recorded the higher values of RBC count, WBC count, hemoglobin, hematocrit, total
protein, albumin and liver enzymes (ALT and AST) than the NZW rabbits. Breed type had a
significant effect (P < 0.001) on all studied carcass traits, except carcass and dressing percentages. In
general, probiotics treatment groups were significantly (P<0.01 or 0.001) affected on rabbits live body
weight at most experimental periods. All probiotic treatments increased significantly live body weight
as compared with control group. All probiotic treatment groups significantly (P<0.05 or 0.001)
affected on feed conversion ratio. In general, probiotic treatments improved significantly (P<0.05 or
0.001) feed conversion ratio. Probiotics treatments affected significantly (P<0.001) on all blood
components studied, except globulin level. Moreover, most probiotic treatments were increased
significantly (P<0.001) carcass traits studied as compared with control group. Interaction between
breed type and kind of probiotics treatments were insignificantly effected on growth performance of
rabbits at all the experimental periods studied.
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INTRODUCTION protein (Parker, 2012). Simple biological
characteristics, short breeding cycle, high

Rabbits have been recognized to have a very prolificacy and better feed conversion efficiency
important role in supplying humans with animal logically place rabbit just below poultry
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(Hasanat et al., 2006). However, improved feed
formulation and strategies for enhancing the
production potential of rabbit, especially in
tropical and subtropical regions of the world
have not been fully exploited (Falcdo-e-Cunha
et al., 2007). Rabbit has a quite high dressing
percentage when compared to ruminants,
ranging between 50 - 65% (Roiron ef al., 1992).
Genetics are important factors of high impact on
rabbit carcass and meat quality (Moura et al.,
2001). Feed efficiency is one of the most
commercially important traits because post-
weaning feeding accounts for around 40 % of
total cost (Armero and Blasco, 1992). Efficiency
of meat production can be improved by firstly
applying diversity of rabbit breeds through
characterization. Other possibilities to reduce
production costs by using of high performance
stock. Also, the use of healthy stock is an
important factor to achieve a more economical
and constant production level for the rabbit
breeder.

Probiotics come under the category of safe
ingredients classified by Food and Drug
Administration as reported by Bansal et al.
(2011). Probiotics are nonpathogenic bacteria
that exert a beneficial influence on the health or
physiology (or both) of the host, it neither has
any residues in animal production nor exerts any
antibiotic resistance by consumption (Rajput and
Li, 2012). Various kinds of probiotics, as natural
biological response modifiers, have the ability to
enhance host defense mechanisms against
infections and have been evaluated based on
preventive and therapeutic effects on infectious
diseases (El-Abasy, 2002).

Probiotics, such as yeast, are essentially live
microorganisms that are “direct fed” to the
animal via the daily ration (Oso et al., 2013).
They added that, these bacteria promote a
healthy digestive system, working with the
microbes already residing in the digestive tract,
as well as allowing for more microbial growth.
With the improved microbial environment,
animals fed rations supplemented with
probiotics have the ability to utilize feed more
efficiently, thus, increasing weight gain, as well
as boost the immune system, and therefore,
overall health of the animal (Samanta et al.,
2011).

Recently, consumers have expressed their
dissatisfaction with utilization of antibiotics in
animal rations to promote weight gain, as they
push for more “naturally” raised animal meat
products. It is now thought that the addition of
prebiotic and probiotic supplements, which are
sometimes included in human diets, in animal
rations can increase feed efficiency, promote
weight gain, and provide various other health
benefits (Oso et al., 2013).

Therefore, the objective of this study was
intended to evaluate the potential use of
probiotics, which could be used in rabbit feeding
on the growth performance, carcass
characteristics and biochemical profile of two
breeds of rabbits, under intensive management
condition.

MATERIALS AND METHODS

The present study was carried out in the
researcher's own Rabbit Farm, El-Qenayat,
Sharkia Governorate, from October up to
December 2014.

A 2 x 5 factorial design experiment was
performed including two breeds of rabbit: New
Zealand White (NZW) as forgen breed and
Baladi Black (BB) as local breed from 5 to 13
weeks of age and five treatments of probiotics
were used.

Seventy five growing rabbits with in breed
divided into five main groups (15 rabbits in
each) and each one includes 3 replicates (5
rabbits in each one), in each breed, the first
group was untreated with probiotics (T;), the
second group was given a dose of 1 ml of
Bifidobacterium  bifiduim  fresh  culture
suspension containing 1x10” CFU (T,), the third
group was given a dose of 1 ml of Lactobacillus
acido({?hilus fresh culture suspension containing
7x10° CFU (Tj3), the forth group was given a
dose of 1 ml of bacterial mixture
(Bifidobacterium bifiduim and Lactobacillus
acidophilus) fresh culture suspension containing
3.5 x10” CFU (Ty) and the fifth group (Ts) was
given a dose of 1 ml of Saccharomyces
cerevisiae.

During the experimental period, animals
were housed in windowed Rabbitry, provided
with a three-level pyramid design cages (50 x 60



Zagazig J. Agric. Res., Vol. 44 No. (1) 2017 217

x 35 cm), made of galvanized wire net. Each
cage was equipped with an automatic drinker
nipple and a manual feeder. Before starting the
experiment, all cages were cleaned and
disinfected by fire. The relative humidity was 70
+ 10% and the temperature was 20 to 27°C
moreover, light period was 14 hours per day.
Manure was dropped from cages on the building
floor and removed every morning by using
water flushing.

All rabbits were kept wunder similar
managerial and environmental conditions and
were offered experimental diets ad-libitum in
pellet form, with the same commercial pelleted
ration as shown in Table 1. Tap fresh water was
automatically available all the time by stainles
steel nipples.

Individual live body weight, daily weight
gain, relative weight gain = (Final body weight
— Initial body weight)/Initial body weight) x
100, daily feed intake and feed conversion ratio
were  biweekly recorded, during the
experimental period.

At the end of the experimental period (13
weeks of age), 3 rabbits were randomly chosen
from each treatment around the mean for each
treatment. Assigned rabbits were fasted for 12
hours before slaughtering and were individually
weighed as pre-slaughtering weight. Animals
were slaughtered by cutting the jugular veins of
the neck by sharp knife, upon the completion of
bleeding. After skinning, the carcasses were
weighed and the weights of kidneys, liver, heart
as a giblet weight and lungs were recorded and
expressed as g kg™ of slaughter weight. Carcass
percentage = carcass weight x 100/live body
weight. Dressing percentage = (carcass weight
plus giblets weight) x 100/live body weight.

At the same time of slaughter test, blood
samples from three rabbits of each treatment
were collected using vacutainer tubes containing
heparin as anticoagulant under aseptic
conditions to determine the total erythrocyte
(RBCs), leukocyte (WBCs) counts, the
hemoglobin (Hb) and Hematocrit. Other blood
samples were led to coagulate and centrifuged at
3500 rpm for 15 min to obtain serum and serum
samples were kept in Eppendorf tubes at -20°C
until  analyzed. The following serum
biochemical parameters were determined: Total

protein (TP), Albumin (ALB), Globulin,
Aspartate  Aminotransferase (AST) , Alanine
Aminotransferase (ALT) and (GLB) where GLB
= (TP-ALB) were estimated in serum using
commercial biodiagnostic kits provided from
Biodiagnostic Company (29 El-Tahrir St. Dokki,
Giza, Egypt) and a spectrophotometer
(Shimadzu, Japan).

Analysis of variance for the data was
accomplished by a factorial design of 2x5 using
the SAS General Liner Models Procedure (SAS,
2002) where the effects of breed type, probiotic
treatments and their interactions were in
consideration (Snedecor and Cochran, 1982).
The following statistical model was used:

Yijk =p+ B+ Pj + (BP)U + Cijk
Where:

Yij is an observation, p is the overall mean,
B is the fixed effect of breed type (i=1....2), P;
is the fixed effect of probiotic treatment
(=1,...5), BPj is the interaction effect of breed
type and probiotic treatments (ij= 1,....10) and
ejx 1S random error. Means were tested for
significant differences by using Duncan’s
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Growth Performance

Live body weight and relative body weight

gain

The results presented in Table 2 show that
the live body weight of rabbits was significantly
(P < 0.05 or 0.001) affected by breed type at
most the experimental periods studied. At 5
weeks of age, live body weight (BW) of NZW
rabbits was significantly (P<0.001) higher than
BB rabbits, while BB rabbits were higher
significantly (P < 0.05 or 0.001) than NZW
rabbits at 9, 11 and 13 weeks of age.

The breed type significantly (P<0.05, 0.01
and 0.001) affected relative body weight gain
and relative weight gain at the most of the
experimental periods studied. The BB rabbits
recorded the higher relative gain values than the
NZW rabbits at all experimental periods (Tables
3 and 4).
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Table 1. Ingredients and chemical composition of the basal diet used during the experimental

period
Item (%)
Ingredient
Barley 32.00
Wheat bran 21.00
Soy bean meal (44%) 10.00
Hay 22.00
Berseem straw 6.00
Decorticated cotton-seed meal 3.00
Molasse 3.00
Limestone 1.00
Salt 0.34
Minerals and vitamins concentrate:* 0.30
DL-Methionine 0.06
Anti-coccidian and antibiotic. 1.30
Total 100.00
Calculated analysis: **
Crude protein 16.30
Crude fiber 13.20
Ether extract 2.50
Digestible energy, K Cal / Kg 2600

* Premix provided per kg of complete diet: vitamin A, 12,000 IU; vitamin D3, 1000 IU; vitamin E acetate, 50
mg; vitamin K3, 2 mg; biotin, 0.1 mg; thiamin, 2 mg; riboflavin, 4 mg; vitamin B6, 2 mg; vitamin B12, 0.1
mg; niacin, 40 mg; pantothenic acid, 12 mg; folic acid, 1 mg; choline chloride, 300 mg; iron, 100 mg; copper,
20 mg; magnesium, 50 mg; cobalt, 2 mg; iodine, 1 mg; zinc, 100 mg; selenium, 0.1 mg.

** Calculated according to NRC (1977).

Table 2. Live body weight (g) of rabbits (i + SE) at different ages as affected by breed type, probiotic
treatments and their interactions

Item 5 wks 7 wks 9 wks 11 wks 13 wks
New Zealand White (NZW) 662.0£3.8  1047.44£9.6 1405.8+18.1 1700.4+£27.5 1843.2432.1
Baladi Black (BB) 619.3+£1.1 1064.1+7.7 1443.8+16.1 1749.2+25.2 1920.4+33.1
Breed type ok NS * * HAK

T, (Control) 639.749.9  1013.1£8.2° 1327.2+16.1° 1578.9+21.4° 1694.5+19.6°
T, 637.849.7  1073.1+£8.9" 1477.849.4" 1824.5+21.9" 2014.7+16.7°
T; 632.8+7.3 1072.0+14.2* 1454.9+£19.8" 1784.6£21.3* 1977.9+27.3%
Ty 647.8+11.7 1072.248.7* 1459.7+19.8" 1754.6+23.9* 1898.0+28.7°
Ts 645.3+12.4 1048.3+12.7* 1404.5+22.5° 1681.7429.4° 1824.0+31.4°
Probiotic treatment NS ok oAk oA ol
Interactions NS NS NS NS NS

Means in the same column within each classification bearing different letters are significantly different at (P < 0.05)
NS: Not significant * = (P<0.05) ** =(P<0.01) *** =(P<0.001)
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Table 3. Relative body weight gain of rabbits (i + SE) at different periods as affected by breed
type, probiotic treatments and their interactions

Item 5-7 weeks <7-9 weeks <9-11 weeks <11-13 weeks 5-13 weeks
New Zealand White (NZW) 5828+ 1.67 34.19+0.88 20.90+0.66 838+042 178.68+5.58
Baladi Black (BB) 71824129 3564+082 21.12+0.66 9.75+0.70 210.07+5.27
Breed type Rk NS NS * ok

T, (Control) 58.63 +£3.58° 31.01+1.13° 18.96+0.66° 7.34+045° 165.38+6.82¢
T, 68.45+2.92" 37.74+0.56" 23.44+0.96" 1046+ 0.71" 216.39+6.73"
T, 69.49 +2.48" 35.72+0.73® 22.69+0.83" 10.86+1.34* 212.92+6.93"
T, 65.85+3.81% 36.15+1.56™® 2020+0.38" 8.17+0.60° 193.81+9.25
Ts 62.84+4.41™ 33.95+0.94™ 19.74+0.93" 8.48+0.66™ 183.38+8.68
Probiotic treatment *ok *k *k *k *ok*
Interactions NS NS NS NS NS

Means in the same column within each classification bearing different letters are significantly different at (P < 0.05).
NS: Not significant * = (P<0.05) ** = (P<0.01) *** =(P<0.001)

Table 4. Daily feed intake (g) of rabbits ()_(:I: SE) at different periods as affected by breed type,
probiotic treatments and their interactions

Item 5-7 weeks <7-9weeks <9-11 weeks <11-13 weeks 5-13 weeks
New Zealand White (NZW) 69.72+1.03 74.54+1.34 68.84£1.21 57.86+2.53  67.74+1.00
Baladi Black (BB) 74.91£1.03 74.75£1.71 65.89+£1.48 61.36£3.29  69.23+£0.97
Breed type ok NS NS NS NS

T, (Control) 69.92+2.72  69.80+0.95" 64.52+1.16 53.21+3.31  64.37+0.93"
T, 71.0940.81 74.6140.64™ 68.73+2.79  63.17+2.68  69.40+0.89"
T; 73.97+1.00 75.16+2.36™ 69.01+3.00 68.08+6.81 71.55+1.37°
T, 74.28+1.79 78.13£2.06" 67.98+1.68 54.69+3.85  68.77+1.85"
T;s 72.3042.58 75.5243.81" 66.59+2.03  58.89+3.79  68.32+1.32°
Probiotic treatment NS * NS NS *
Interactions NS NS NS NS NS

Means in the same column within each classification bearing different letters are significantly different at (P <0.05)

NS: Not significant * = (P<0.05) *** (P<0.001).
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The recorded means of BW in the present
study at the different ages were within the range
obtained by Youssef (2004) and Farid et al.
(2006), which means that the improvement in
growth traits of rabbits (.e. BW and DG)
through phenotypic selection is quiet possible.
Also, El-Sheikh et al. (2011) found that NZW
rabbits showed the heaviest (P<0.05) initial and
body weight at 60 days, while V-line and BB
groups showed significantly higher daily weight
gain than both Gabali and NZW growing
rabbits.

Probiotics treatments increased significantly
(P<0.01 or 0.001) live body weight, generally at
the most of experimental periods (Table 2). The
heaviest live body weight was obtained in rabbit
group given a dose of bifidobacterium bifiduim
(T,) followed by those given a dose of
Lactobacillus  acidophilus (T3), while the
lightest one was observed in the control group
(Table 2).

All probiotic treatments improved significantly
(P<0.001 or 0.001) body weight gain and
relative weight gain. The highest estimates were
recorded with the rabbits given a dose of
bifidobacterium bifiduimas (T,) as compared
with the other groups (Table 3). The present
results are in conformity with the findings of
Eiben et al. (2008) who showed an increases in
body weight and body weight gain in the rabbits
fed with mineral mixture and probiotic as
increased digestion of protein, carbohydrate and
fat and their absorption through intestine which
might be due to more fermentative action of
microflora probiotic.

Beneficial effect of probiotic supplementation
to broiler diet in terms of increased body weight
through a natural physiological way and
improving digestion by balancing the resident
gut microflora as it can improve the integrity of
the intestinal mucosal barrier, digestive and
immune functions of intestine. Improvement in
digestion and absorption of intestine of nutrient
transportation systems leads to immune
resistance and productivity (Mountzouris et al.
2010 and Bansal et al. 2011).

Tables 2 and 3 showed that the interaction
between breed type and kind of probiotics
treatments insignificantly affected live body
weight and relative weight gain of rabbits at all
the studied experimental periods. In general, the
BB rabbits group, which dosage with
bifidobacterium bifiduim recorded the heaviest
live body weight and relative weight gain at 5-
13 weeks of age as compared by the other
groups. Similarly, El-Sagheer and Hassanein
(2014) reported that concerning the interaction
between Veta-zyme supplementation and strain
effect showed that, using Enz2 for VL strain
exceeded body weight as other groups at 72
days of age.

Feed intake and feed conversion ratio

Table 4 show that breed type insignificantly
effected on feed intake, during all the
experimental periods, except that only
significant (P<0.01) effect found during the
period of 5-7 weeks of age. The BB rabbits
generally recorded the significantly (P<0.001)
higher feed intake during the period of 5-7
weeks, while it was insignificantly higher at 7-9,
11-13 and 5-13 weeks of age than NZW rabbits.

The results presented in Table 5 show that
the feed conversion ratio was significantly
(P<0.05, 0.01 and 0.001) affected by breed type
during the periods of 5-7, <9-11, <11-13 and 5-
13 weeks of age, while feed conversion ratio
was insignificantly affected by breed type
during 7-9 weeks. Feed conversion ratio was
significantly (P<0.05, 0.01 and 0.001) improved
during most studied experimental periods in the
BB rabbits as compared with the NZW one.
Similar results were observed by El-Sagheer and
Hassanein (2014) who showed that the FI for
VL strain significantly (P<0.05) exceeded those
of CA strain from 51 to 72 days of age, while,
there were no significant differences in FI
between CA and NZW strains. Also, EI-Sheikh
et al. (2011) found that the NZW and V-line
breeds showed significantly (P<0.05) daily feed
intake than both BB and Gabali breeds but BB
rabbits showed the highest (P<0.05) feed
efficiency (0.375) estimate.
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Table 5. Feed conversion ratio of rabbits ()_(:I: SE) at different periods as affected by breed type,
probiotic treatments and their interactions

Item age period 5-7 wks <7-9wks <9-11 wks <I11-13wks  <5-13 wks
New Zealand White (NZW) 2.55+0.06  2.95£0.09  3.32+0.10  5.75+0.16  3.24+0.08
Baladi Black (BB) 23740.05  2.77+0.06  3.06+0.09 5.16+0.18  3.00+0.06
Breed type * NS ko dokok dokok

T, (Control) 2.64+0.10°  3.14+0.14*  3.62+0.17° 6.44+0.14*  3.43+0.12°
T, 2.30+0.07° 2.58+0.04° 2.79+0.10° 4.68+0.18°  2.83+0.07
Ts 2.37+0.06" 2.76£0.12° 2.93+0.08° 4.99+£0.13%  2.98+0.06%
T, 2.46+0.05® 2.85+0.13™° 3.23+0.04° 5.35+0.10°  3.09+0.08"
Ts 2.5340.10° 2.974+0.09® 3.38+0.09"° 5.83+0.17°  3.26+0.07
Probiotic treatment * * *okx *kok *kok

Interactions NS NS NS NS NS

Means in the same column within each classification bearing different letters are significantly different at (P < 0.05)

NS: Not significant * = (P<0.05) ** = (P<0.01) *** = (P<0.001).

Probiotic treatments significantly (P<0.05)
affected rabbits feed intake during periods of
<7-9 and 5-13 weeks of age only while, during
the experimental periods of 5-7, <9-11 and <11-
13 weeks of age, feed intake was insignificantly
affected. During the experimental period of <7-9
weeks of age the significantly (P<0.05) highest
feed intake was recorded in rabbits given the
bacterial mixture of bifidobacterium bifiduim
and Lactobacillus acidophilus as compared with
the other groups. Also, during the whole period
of 5-13 weeks of age, the rabbits group which
dosage with Lactobacillus acidophilus recorded
the highest value of feed intake (71.55g) than
the other probiotic treatments (Table 4).

Probiotic treatment groups were significantly
(P<0.05 or 0.001) effected on feed conversion
ratio. The best feed conversion ratio was
recorded with the rabbits group dosage with
bifidobacterium bifiduim (T,) followed by the
rabbits group dosage with Lactobacillus
acidophilus (T;) as compared with others groups
(Table 5). Kritas et al. (2008) found that the feed
conversion ratio of the probiotic-treated rabbits
was significantly (P < 0.05) improved, during all
the experimental periods as compared to the

control one. The same trend was observed by the
findings of Matusevicius and Jeroch (2009) who
reported improved feed conversion ratio in the
feed additive supplemented groups. The best
feed conversion ratio in the rabbits given
probiotic might be attributed to better growth
and higher weight gain observed during the
experimental periods in present study.

The interaction between breed type and
probiotics  treatments was  insignificantly
effected on feed intake and feed conversion ratio
at all the experimental periods studied. In
general, the BB rabbits group, which had
bacterial mixture of bifidobacterium bifiduim
and Lactobacillus acidophilus (T;) recorded the
highest feed intake during 5-7 and <7-9 weeks
of age as compared by the others groups. The
BB rabbits group, which given Lactobacillus
acidophilus (T3) only recorded the highest feed
intake during <11-13 and 5-13 weeks of age as
compared by the other groups (Table 4).

The results presented in Table 5 showed that
the best feed conversion ratio was recorded in
the BB rabbits group, which given
bifidobacterium bifiduim when compared with
the other groups.
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Blood Characteristics

Breed type was significantly (P<0.001)
effected on all studied blood characteristics
(within normal range). The BB breed rabbits
generally recorded significantly (P<0.001)
higher values of RBC count, WBC count,
hemoglobin, hematocrit, total protein, albumin
and liver enzyme (ALT and AST) than the NZW
breed rabbits (Table 6).

Similar results were recorded by El-Sheikh ef
al. (2011) who showed that; genotype was
significantly (P<0.005) effected on hematological
and biochemical parameters. Growing native
rabbits from both BB and Gabali showed
significantly (P<0.05) higher values for almost
hematological and biochemical traits than both
imported ones (NZW and V-Line), which may
be due to the high adaptation of the native
rabbits to the Egyptian conditions as observed
by Meshreky et al. (2005). They also, showed
that among the native breeds, Gabali breed
exhibits a significant (P<0.005) higher value of
RBCs (6.61 x 10° /mm’) as compared with 6.36
x 10° /mm’ for the BB growing rabbits. Within
exotic breeds, the V-line scored significantly
(P<0.005) higher Ht % (36.47) as shown as a
result of an increased in RBCs count by about
1.05 x 10° /mm’ than NZW growing rabbits.
The same trend was also observed for the
globulin value, where the native Gabali recorded
a significant (P<0.05) highest values and also
14% extra globulin level more than BB one.
Within imported breeds, V-Line rabbits showed
a significant (P<0.005) higher score for total
protein level by about 0.34 mg/ 100 ml higher
than NZW growing rabbits as a result of
possessing (P<0.005) higher globulin level of
1.70 mg / 100 ml as compared to 1.48 mg/ 100
m globulin level for NZW rabbits.

Serum total protein level is a general
indication of immune status (White et al., 2002).
Also, the results of Ismail ef al. (2002) revealed
that globulin can be taken as a good indicator of
immunity response. The latter authors added
that, the albumin level was significantly
(P<0.001) higher in both Gabali and BB breeds
than both V-line and NZW ones. Albumin level
reflects liver function (Azoz and El-Kholy,
2005), where, the liver is the site of albumin
synthesis (Selem et al., 2007). The latter authors

suggested that metabolic rate may be higher in
native rabbits and such results may give
evidence that native breeds are more able to
metabolize protein.

Probiotic treatments significantly (P<0.001)
increased all studied blood characteristics,
except globulin level, which was insignificantly
affected as compared by yeast and control
groups. Rabbits group which fed with
Lactobacillus  acidophilus  (T3)  recorded
significantly (P<0.001) the highest values of
RBC count, WBC count, hemoglobin,
hematocrit, total protein, albumin and liver
enzyme (ALT and AST) values as compared
with the other groups (Table 6). Abdelhady and
El-Abasy (2015) found that no significant
changes in albumin, ALT, AST, urea and
creatinine. The same authors also, showed a
significant (P < 0.05) increase of total protein
and globulin concentration only in rabbit
received mixture of prebiotic and probiotic in all
treated rabbit groups when compared with
control group.

The interaction between breed type and
probiotic treatments was significantly (P < 0.05
or 0.01) affected RBC count, WBC count and
ALT only, while the others blood characteristics
studied were insignificantly affected by the
interaction between breed type and probiotic
treatments. In general, the BB rabbits group
which given Lactobacillus acidophilus (T5)
recorded the highest values of RBC count, WBC
count, hemoglobin, hematocrit, total protein and
liver enzyme (ALT and AST) values as
compared with the other groups (Table 6).

The BB rabbits generally recorded the higher
values of carcass weight, giblets, heart, liver,
kidneys and lungs than the NZW rabbits (Table 7).

Similar results were recorded by El-Sheikh et
al. (2011) who found that, dressing percentage
and all internal organs weight were significantly
(P <0.01) affected by breed.

In general, the most of kind probiotic treatments
significantly (P<0.001) increased carcass traits
studied as compared with control group. In
general, the BB rabbits group, which fed with
bifidobacterium bifiduim (T,) recorded the
highest values of carcass weight, carcass percentage,
heart, liver, kidneys, lungs and giblets as
compared with the other groups (Table 7).



Table 6. Blood characteristics of rabbits ()_(:I: SE) as affected by breed type, probiotic treatments and their interactions

Item RBC WBC Hemoglobin Hematocrit  Total Albumin  Globulin ALT AST
protein  (g/100 ml) (g/100 ml) (U/L) (U/L)
(/100 ml)
New Zealand White (NZW) 5134008  6.11£0.07 9.13+0.10 39.50+0.95 5.52+0.10 2.92+0.08 2.60+0.10 47.70+£1.34 53.30:£0.99
Baladi Black (BB) 580+0.11  6.91+0.11 1045+0.12 4320+0.95 5.89+0.14 3.90+0.13 1.99+0.12 51.20+1.47 55.70+1.23
Breedtype sksksk sksksk sksksk skksk sksksk sksksk skksk sksksk skksk
T, control 5.15+0.13°  6.18£0.18° 9.40+0.28° 36.75+1.33° 5.50+0.18" 3.25£0.15% 2.25+021 42.50+1.45% 51.25+0.85°
T, 570+0.18"  6.68£0.16° 10.05+0.30° 41.50+1.26° 5.80+0.16™ 3.43+0.28" 2.38+0.22 52.25+2.28" 54.75+073"
T; 595+0.18"  6.90£0.23" 10.25+0.32% 45.00+1.77° 6.03+0.13% 3.73+0.24° 2.30+0.12 55.50+1.15% 60.00+1.46"
T, 560+0.28"  6.65+0.28" 9.88+0.35" 43.00+0.82" 6.10+0.12" 3.70+0.33* 2.40+£0.29 50.00+0.93% 57.00+0.86°
Ts 5.15+0.14°  6.15£0.10° 9.38+0.28° 40.50+1.15° 5.1040.11° 2.95+0.21° 2.15+0.26 47.00+1.24° 49.50+0.62°
Probiotictreatment sksksk sksksk sksksk skksk sksksk sksksk NS skesksk skksk
T, 490+0.06° 5.80+0.12° 8.80+0.12 34.50+0.87 5.20+0.12 3.00£0.12 2204023 40.00+1.15% 50.00+1.15
T, 530£0.06° 6.35+£0.09° 9.40+0.12 39.00£0.58 5.50£0.06 2.85+0.14 2.65+0.09 47.500+1.44° 53.50:+£0.87
T; 5.55+0.03° 6.40+0.12° 9.55+0.03 42.00+231 5.80+0.12 3.25+0.09 2.55+0.03 54.00+1.15* 58.00+1.15
T, 500£0.12Y  6.05£0.09 9.10+0.12 43.00£0.58 6.00+0.12 3.00+0.12 3.00+£0.23 51.00+£0.58" 56.00+1.15
Ts 490+0.17"  5.95+0.09° 8.80+0.23 39.00+1.73 5.10£0.17 2.50+0.06 2.60+0.23 46.00+1.15™ 49.00:+0.58
T, 540+0.12°  6.55£0.09° 10.00+0.17 39.00+1.73 5.80+0.23 3.50+0.17 2.30+040 45.00+1.73° 52.50+0.87
T, 6.10+£0.06° 7.00+0.12" 10.70+0.12 44.00+1.15 6.10£0.17 4.00£023 2.10£0.40 57.00+1.15* 56.00+0.58
T; 6.35£0.09°  7.40£0.06" 10.95£0.14 48.00£1.15 6.25+0.14 4204023 2.05£0.09 57.00+1.73° 62.00+2.31
T, 6.2040.12*  7.25+0.14* 10.65£0.09 43.00+1.73 6204023 4.40+023 1.80£0.00 49.00+1.73° 58.00+1.15
Ts 540+0.06° 6.35+£0.03° 9.95+0.09 42.00+1.15 5.10+0.17 3.40+0.12 1.70+0.29 48.00+2.31° 50.00+1.15
Interactions (Breed % Probiotic) ok ok NS NS NS NS NS * NS

Means in the same column within each classification bearing different letters are significantly different at (P < 0.05)

NS: Not significant * = (P<0.05) ** = (P<0.01) *** = (P<0.001)
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Table 7. Carcass traits of rabbits (X £ SE) as affected by breed type, probiotic treatments and their interactions

Item LBW Carcass W Carcass P Heart Liver Kidneys  Lungs Giblets Dressing
New Zealand White (NZW) 1843.0430.3 1011.6225.5 54.8£0.6 5.8+02 56.6+2.8 11.9£0.5 11.840.7 4.0£0.13  58.8+0.6
Baladi Black (BB) 1907.0£30.0 1039.1424.8 54.4+0.5 7.2403 63.542.3 15.1£0.7 12.940.5 4.5£0.10  58.9+0.6
Breedtype sksksk sksksk NS sksksk sksksk sksksk sksksk sksksk NS

T, control 1697.5+15.5° 897.3+7.8° 52.940.2° 5.4+0.3% 48.9+2.6° 11.3£0.9° 10.4+0.3% 3.9£0.18°  56.7+0.1¢
T, 2005.0+11.7* 1165.549.4" 58.1+0.3" 7.8+0.5" 68.7+4.2° 16.9+1.2° 15.5+0.2° 4.7+0.27*  62.8+0.3"
T, 1972.5+17.4° 1085.0+10.5° 55.0£0.3° 6.1+0.3° 70.8+1.5* 14.140.3° 14.2+0.3° 4.6+0.10°  59.6+0.3"
T, 1890.0420.9° 1009.2+13.0° 53.4+£0.3° 6.8+0.3° 56.5£2.1° 12.9£1.1° 11.6+0.8° 4.0+£0.15°  57.4+0.3%
Ts 1810.0+12.4° 969.8+6.2¢ 53.6+0.3° 6.2+0.4° 55.3+0.9° 12.140.4°" 10.2+0.5° 4.1+0.07°  57.7+0.2°
Probiotictreatment sksksk sksksk sksksk sksksk sksksk sksksk sksksk sksksk sksksk

T, 1665.042.9  885.1+4.8 53.2402 4.7£02° 43.5£1.4% 9.5+£0.5° 9.9+03% 3.5£0.057  56.6+0.2
T, 1985.0+8.7 1160.3+7.4 58.4+0.1 6.8+0.1° 60.0+2.9° 14.3+0.4° 15.5+0.3° 4.1+0.16°  62.5+0.3
T, 1935.048.7 1067.8£16.1 55.240.6 5.8£0.2% 73.7£1.6° 14.0+0.1° 14.4+0.1° 4.8£0.04®  60.0£0.6
T, 1845.048.7 981.8+7.1 53.240.6 6.2+0.1° 52.1x12" 10.4+0.2" 9.9+0.0 3.7£0.07°  56.9+0.6
Ts 1785.0+8.7 963.1+12.2 54.040.4 5.3+0.1° 53.540.8" 11.240.5° 9.44+0.6° 3.9+0.06° 57.9+0.5
T, 1730.0£11.5 909.5£11.5 52.6£0.3 6.120.2° 54.4+1.5" 13.240.3% 10.9£0.4° 4.3+0.08°  56.8+0.2
T, 2025.0+14.4 1170.8+19.0 57.8+0.5 8.9+0.3° 77.3+1.9* 19.5+0.6" 15.4+0.2° 5.2+0.01°  63.0+0.5
T, 2010.045.8  1102.240.3 54.8+0.2 6.4+0.4° 68.0+0.1° 14.2+0.7° 13.9+0.5° 4.440.03°  59.2+0.2
T, 1935.048.7 1036.745.9 53.620.1 7.4+0.1° 60.9£1.2¢ 15.440.6° 13.3+0.6° 4.3+0.12°  57.9+0.1
Ts 1835.048.7  976.6+0.8 53.2+0.2 7.140.4° 57.140.7° 13.040.0° 11.0+0.4° 4.2+0.04°  57.4+0.2
Interactions (Breed % Probiotic) NS NS NS * ok oA ok ok NS

Means in the same column within each classification bearing different letters are significantly different at (P < 0.05).

NSS: Not significant * = (P<0.05) *** = (P<0.001).
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Carcass traits

Breed type was significantly (P < 0.001) in
all studied carcass traits, except carcass and
dressing percentages, which were insignificantly
affected. The BB rabbits generally recorded the
higher values of carcass weight, giblets, heart,
liver, kidneys and lungs than the NZW rabbits
(Table 7).

Similar results were recorded by El-Sheikh et
al. (2011) who found that, dressing percentage
and all internal organs weight were
significantly(P < 0.01) affected by breed.

In general, the most of kind probiotic
treatments significantly (P<0.001) increased
carcass traits studied as compared with control
group. Moreover, the BB rabbits group, which
fed with bifidobacterium bifiduim (T,),
recorded the highest values of carcass weight,
carcass percentage, heart, liver, kidneys, lungs
and giblets as compared with the other groups
(Table 7).

The interaction between breed type and
probiotics treatments was significantly (P<0.05
or 0.001) affected heart, liver, kidneys, lungs
and giblets percentage.

Conclusively, it could be concluded that the
breed type (BB growing rabbits) and probiotics
treatment groups (bifidobacterium bifiduim T,)
significantly (P<0.05, 0.01 and 0.001) affected
growth performance, blood profile and carcass
traits generally at most experimental periods as
compared with control group.
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