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SUMMARY

Experimental study was conducted to investigate the effect of using of antibiotics
such as virginiamycin and zin¢ bacitracin or probiotics such as bioaction and yeast culture
(Saccharomyces cerevisiae) es growth promoters in growing rabbit diets and their
influences on growth performance, nutrients digestibility, carcass traits, some
physiological traits and economic efficiency. Seventy- two growing New Zealand White
rabbits aged 35 days were randomly assigned into 6 experimental groups of 12 rabbits
each. Each group was divided into four replicates, each of 3 rabbits. The first group was
fed the basal diet and served as control, while the groups from 2 to 6 received the basal diet
supplemented with 20 mg virginiamycin, 100 mg zinc bacitracin, 1g bioaction, 1.5 g yeast
or 3 g yeast/kg diet, respectively. The experimental period was extended for 8 weeks.

The results obtained revealed that: -

I- Growth promoters supplementation to rabbits diet improved significantly final live body
weight, daily weight gain and feed conversion ratio.

2- Digestibility coefficients of DM, OM, CP, EE and CF% increased significantly in all
supplemented groups except the group supplemented with high level of yeast.

3- The highest values of DCP% and TDN were recorded for group with1.5 g yeast/kg diet.

4-The protein efficiency ratio (PER) was significantly improved by feed additives
administration compared to the control diet.

5-Econimical efficiency and performance index were significantly improved in all
supplemented groups compared to the control one.

6- Dressing percentage (edible parts weight %) and carcass weight % were significantly
increased in all supplemented groups than these of control group.

7- Most of alimentary canal traits were not affected by supplementation except, caecum
weight%, caecum length.

8- Antibiotics and Probiotics addition was associated with a decrease in stomach and
caecum pH.

9- Total plasma proteins were significantly higher in all supplemented groups than those of
control group.

10- Feed additives administration resulted in a significantly decrease in levels of tota}
lipids, cholestero!, GPT, GOT, urea in blood plasma and ammeoenia concentration in
caecum.

11- The lowest (P<0.01) level of TVFA’s was recorded in the control group compared to
the all other experimental groups. _

Generally, antibiotics and probiotics used under the conditions of this study could be
considered as growth promoters for growing rabbits, specially yeast at a level of 1.5g/kg diet.
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INTRODUCTION

Growth  promoters are non-
nutritional compounds given to animals
to improve the growth rate and feed
efficiency through different modes of
action (Radwan et al., 1996).

Development of the digestive
immune system is progressive and the
presence of useful flora is indispensable
to good maturation especially for the
diversification of the antibody repertoire
(Lanning et al., 2000). For that many
studies have been made to see whether
the ingestion of living micro- organisms
in the diet might stimulate the immune
defenses, subsequently improve animal

performance (Fortun- Lamothe and
Drouet- Viard., 2002).
Probiotics are Dbiological feed

additives that provide live not only yeast
given orally to alter intestinal flora
resulted improvement in body gain and
feed efficiency (Hollister et al, 1990).
Probiotics as growth promoters exert
their beneficial effects by producing
antibiotics substances inhibiting the
harmful bacteria metabolism as well
decrease intestinal pH (Makled, 1991.,
Radwan et al., 1996 El- Adawy et al,
2000 and Soliman er af, 2000}
Probiotics has been reported to improve
livability, body gain and feed utilization
of growing rabbits (Gippert ef al,, 1992
and Abdel- Azeem et al., 2004).

Use of antibiotics in animal nutrition
might have unfavorable side effects,
however: they are still mainly used in the
control of cocidiosis and enteritis,
although these substances are also
considered to have growth promoting
properties (Elwinger et al., 1998).

Antibiotics have been used widely as
growth  promoters  particularly — of
antimicrobial properties (El- Sayaad.,
1997, Soliman et af,, 2000 and Abou El-
Ella et al, 2001). Mode of action of
antibiotics as feed additives is mainly
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related to stimulate growth of animal by

eliminating undesirable micro-
organisms that produce toxins or
metabolic products that irritate and

increase the thickness of the intestinal
wall that decrease the absorption of
nutrients (Stutz, et al.,, 1983 and Engberg,
et al., 2000). Virginiamycin (Vir) is an
antibiotic produced by the selected strain
of streptomycin virginia (Radwan et al.,
1998). Tissue residues of Vir are
uncommon because the activity of Vir is
strictly isolated to the intestinal tract
(Pantaleon  and Chvier., 1969).
Virginiamycin used as growth promoters
stimylate growth promotion and improve
feed efficiency by alteration intestinal
mircoflora as reported by several authors
(Belay et al., 1991, Radwan ef al, 1996
and El- Adawy, et al., 2000).

King (1976) and Hudd (1983)
illustrated that zinc bacitracin could be
used in the diet of rabbits to improve the
digestion without residues left in the
carcass meat because it is not absorbed
from the alimentary tract due to its large
molecule size. El- Adawy ez al.. (2000)
suggested that probiotics could replace
antibiotics as growth promoters, but not
in the treatment of disease. On the other
hand, Ayyat (1993) as well as El- Adawy
et al (2000) mentioned that the results of
several studies on the use of either
antibiotics or probictics as growth
promoters in rabbit diets are so variable
or conflicting.

The present study was carried out to
evaluate the growing rabbit diets
containing either Virginiamycin, zinc
bacitracin, bioaction or two levels of
yeast and the beneficial effects of using
such materials on the performance of
growing rabbits.

MATERIALS AND METHODS

This work was carried out at the
Center of Agriculture Studies and
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Consultations (CASC), Rabbit
production Unit, Faculty of Agriculture,
Ain Shams University, Cairo, Egypt.

A total number of seventy-two,
unsexed, New Zealand White (NZW)
weaned rabbits, (5 weeks old) were
randomly divided into six experimental
groups (12 rabbits/group). Each group
was subdivided into four replicates of 3
rabbits. Initial body weights of all groups
were almost equal. The first group
(control group) was given a commercial
pelleted diet (Basal diet), while the
groups from 2 to 6 received the basal diet
supplemented with either 20 mg
virginiamycin, 100mg zinc bacitracin,lg
bipaction, 1.5g yeast (Saccharomyces
Cerevisiae) or 3g yeastkg diet,
respectively. The basal experimental diet
was formulated and pelleted at Atmida
Company to cover the nutrient
requirements of rabbits recommended by
NRC (1977} and Cheeke {1987).

The rabbits were housed in
galvanized metal wire cages provided
with feeders and automatic drinking
system and were kept under the same
managerial and hygienic conditions.

The experimental period was
extended for § weeks. Ingredients and
chemical composition of the basal diet is
presented in Table (1). Individual live
body weight, feed consumption and feed
conversion ratio were recorded at weekly
intervals during the experimental period
(5-13 weeks of age).

At 13 week of age, a digestibility trial
was carried out. The animals (4males
/experimental group) were housed
individually in metabolic cages for 7
days as a preliminary period and 5 days
as a collection period. Amounts of feed
were offered and faeces of each animal
were taken daily during the collection
period. The analysis of the experimental
diet and facces were carried out
according to A.0.A.C (1990). The total
digestible  nutrients (TDN)  was
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calculated according to the classic
formula (Cheeke et al., 1982).

Blood samples were collected from
the experimental treatments as well as
from the control (4 rabbits/ group) at the
end of the experiment. The blood
samples were collected in heparinized
tubes and centrifuged at a speed of 3000
rpm for 15 minutes and bloed plasma
was stored frozen till biochemical
analysis. Total proteins, albumin, total
lipids, total cholesterol, urea,
transaminase enzymes activities (GOT
and GPT) were determined in the blood
plasma colorimetrically using available
commercial kits  purchased from
Diamond Diagnostics Company, Egypt.
The globulin values were obtained by
subtracting the values of albumin for the
corresponding values of total proteins.

After complete bleeding of rabbits,
pelt, viscera and tail were removed, then
carcass, giblets, (heart, kidney, caul,
mesenteric fat) were weighed. Dressing
percentage included relative weights of
carcass, giblets and head. While, non-
carcass fat included relative weights of
heart, kidney, caul and mesenteric fat.

Values of pH for stomach and
caecum  contents were  measured
immediately by using a digital pH meter.
The volatile fatty acids and ammonia
concentration in caecum were
determined according to Conway (1958).

Data were statistically analyzed by
using SAS program (1995). According to
the following model. Y;=p + T; + g
Where:

Y;; = The observation on the [ treatment
u = Overall mean
T, = Effect of the IM treatment

e; = Random error treatment

Duncan's Multiple Range test (1955)
was also used for the comparison among
means of the experimental groups. The
Economical  efficiency (EE) was
calculated according to the following
equation: EE = A-B/B X 100
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Table (1): Composition and chemical analysis of the basal diet.

Ingredients %o
Clover hay 33.00
Yellow corn 21.00
Wheat bran 30.10
Soybean meal (44% CP) 14.00
Limestone 1.13
Premix* 0.30
Common salt 0.30
DL-Methionine 0.17
Total 100.00

Chemical analysis (as fed basis)

A- Determined analysis: -

Dry matter (DM%) 91.95
Organic matter (OM%) 81.29
Crude protein (CP%) 17.11
Crude fiber (CF%) 14.21
Ether extract (EE%) 3.95
Crude ash (%) 10.66
Nitrogen free extract (N.F.E.) (%) 46.02
B- Calculated analysis:-
DE (kcal’kg) 2629
Methionine + cystine (%6) 0.67
Lysine (%) 0.86
Calcium (%) ' 1.02
Total phosphorous (%) 0.60

* One Kilogram of premix provides: 2000.000 IU vit. A, 150,000 IU vit. D, 8.33¢g vit. E, 0.33g vit K, 0.33¢
vit. B1, 1.0g vit. B2, 0.33g vit. B6, 8.33g vit. BS, 1.7 mg vit. B12, 3.33g Pantothenic acid, 33mg Biotin,
0.83g Folic acid, 200g Choline chloride, 11.7g Zn, 12.5g 1, 16.6 mg Se, 16.6 mg Co, 66.7g Mg and 5g Mn.
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where A is selling cost of obtained gain
(LE per kg) and B is the feeding cost of
this gain. The performance index (PI)
was calculated according to the equation
described by North (1981) as follows; PI

= Live body weight (Kg) Feed
conversion x 100

RESULTS AND DISCUSSION

Growth performance and economical
evaluation: -

Mean values for live body weight,
daily weight gain, feed consumption and
feed conversion from 5-13 weeks of age
are shown in Table (2). Both final body
weight and daily weight gain were
significantly (P<0.01) improved by
antibiotics or probiotics supplementation
as compared to the control diet. The
highest average final body weight and
daily weight gain were recorded for the
group fed diet supplemented with low
level (1.5g/kg diet) of yeast followed by
those fed the basal diet plus 100mg zinc
bacitracin (ZB). Besides, the mean daily
feed consumption in the groups
supplemented with 100mg ZB or low
tevel of yeast were higher (P<0.01) in
comparison to the other experimental
groups, which recorded intermediate feed
conversion ratio. The  best-feed
conversion ratio was obtained by
increasing the level of yeast froml.5 to
3glkg diet. However, the highest
(P<0.01) level of feed consumed to
produce one kilogram of body weight
was recorded for the control group.
These results support those obtained by
{Zahran, et al, 1996, El- Adawy et al,
2000, Hammad and Gamaa, 2001, Aziza
and Gomaa, 2002 and Gomaa, et al,
2003). They reported that Virginiamyein,
zinc bacitracin and yeast administration
in rabbit diets improved significantly
fina! body weight, daily weight gain and
feed conversion ratio as compared to the
basal diet. The highest improvement in
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final body weight and/or daily weight
gain in the groups fed the basal diet plus
1.5g yeast or 100mg ZB could be due to
the increase in feed consumption of these
groups than those of the other
supplemented groups. This result is in
contrast with those of King (1976) who
reported that daily feed consumption of
rabbit did not differ significantly by ZB
administration. In fact the improvement
in final body weight, daily weight gain
and feed conversion rate in all
supplemented groups as compared to the
contrel one might be attributed to an
increase in the efficiency of nutrients
absorption and/or nutrients utilization
(Fairley et al, 1985) by using such as
antibiotics or probiotics.

Addition of virginiamycin, bioaction
and 3g yeast to growing rabbit diets
resulted in a highly significantly increase
in protein efficiency ratio (PER)
followed by the groups supplemented
with either ZB or 1.5g yeast compared to
the control group. The same trend was
obtained for efficiency of energy
utilization (EEU).

Data of economical evaluation are
summarized in Table (2). Both
economical efficiency and performance
index were significantly improved by
growth promoters supplementation. The
best economical efficiency was obtained
for the group supplemented with 1.5g
yeast followed by those fed diet with 100
mg ZB, while the best performance index
was for the group with high level of yeast
(3g). These results are in harmony with
those obtained by El- Adawy et af (2000)

who postulated that the highest
economical  efficiency value  was
obtained in the probiotics supplemented
groups compared to the groups

supplemented with antibiotics or the
controi group.
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Table (2) : Growth performance of growing rabbits as affected by supplements of different experimental growth promoters.

Treatments .
Items Control Virginia Zinc bacit Bioaction 1.5g Yeast 3g Yeast Significance
No. of rabbits 12 12 12 12 12 12
Live body weight (g): -
Initial body weight  618.74.70 619.0= 2.08 618.0+5.03 617.3+5.84 618.0+2.52 618.0£0.58 NS
At 9 week 1288.3°t14.2  1427.7°£19.0  1428.0"+38.1 1446.0°£33.5  1452.3°+419  1452.0%31.1 *
At 13 week 1906.0°616.3  2029.0°%154  2116.0"+40.6 2060.0™+27.5  2150.7°t16.8  2093.0°°+49.3 *
Body weight gain (g/day): -
5-9 weeks 23.9°40.67 28.9+0.69 28.9%+1.42 29.6%1.31 29.8°+1.48 29.9%]1.12 *
9-13 weeks 22.1°%+0 41 21.5°+0.13 24.6°026  21.9%+1.02 24.9%%1.15 22.5°°+0.77 *
5-13 weeks 23.0%0.35 2518028  26.8*+0.74 2584060  27.4%026  263"+0.89 Yoo
Feed consumption (g/rabbit/day): &
5-9 weeks 82.243.38 88.3+2.92 90.3+4.62 92.3+3.47 94.2+4.74 91.2+4.00 NS T
9-13 weeks 102.1%1.65 91.3%2.64 108.6%1.83 91.1°+3.14 110.0%£5.70 91.8%1.66 g
5-13 weeks 92.1°+0.86 89.8°4+2.54 99.5%+3.22 91,7°+1.76 102.2°£0.50 91.5°+2.82 3
Feed conversion ratioc (FCR): - il
5-9 weeks 3.4°+0.06 3.1°£0.03 3.1°40,03 3.1°%£0.04 3.2%+0.03 3.1°+0.03 LR )
9-13 weeks 4.6°+0.07 4.3%+0.14 4.4™+0.07 4.2%+0.06 4.4%+0.05 4.02°£0.07 e
5-13 weeks 4.0°£0.04 3.6°:0.06 -3.7°£0.02 3.6°+0.03 - 3.7°+0.05 3.5°40.02 ¥+
Protein Efficiency Ratio (PER):-
5-13 weeks 1.5°£0.01 1.7%:0.03 1.6°+0.01 1.7+0.01 1.6°+0.02 1.7°+0.01 "
Efficiency of Energy Utilization (EEU):-
5-13 weeks 10.6°+0.11 9.5°%0.17 9.9°+0.05 9.4°+0.08 9.9°+0.14 9.2°+0.03 ¥
Economical Efficiency (%):-
5-13 weeks 194.9°+3.01 227.3%6.61  238.7%12.70 227.6*t9.80 248.3%6.42  232.7%13.96 *
Performance Index:-
5-13 weeks 47.6+0.87 56.9%+0.74 56.9°+0.82 57.9%1.17 57.7°+1.24 60.2°+0.84 o

Means within the same row with different superscripts are significantly diffcrent at P<0.05.
NS = Not significant * (P<0.05) ** (P<0.01).
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Nutrients digestibility coefficients and
nutritive values: -

Mean nutrients digestibility
coefficients and nutritive values are
presented in Table (3). The resulis
showed that, all supplemented groups
recorded a significant (P< 0.01) increase
in nutrients digestibility coefficients of
DM, OM, CP, EE and CF% as compared
to  control, except the group
supplemented with 3g vyeasvkg diet
which showed intermediate values. The
digestibility coefficient value of NFE

was comparable between all the
experimental  groups, except the
bioaction group, which showed the

highest (P<0.05). In terms of nutritive
values, the highest (P<0.01}) DCP and
TDN values were obtained in the group
fed the basal diet plus 1.5g yeast, while
the other supplemented groups were
almost similar. Control group as well as
the group with 3g yeast recorded the
lowest values of DCP and TDN,

These results confirmed
obtained by (Radwan et al, 1996,
Zahran, et al, 1996, El- Adawy et al,
2000 and Gomaa, et al, 2003). They
reported that addition of antibiotics as
well as probiotics to rabbit diets
improved  significantly  digestibility
coefficients of nutrients and nutritive
values. Also, Abdel- Azeem er al (2004)
reported that Yea-sacc administration
(0.2 or 0.3%) to the growing rabbit diets
improved significantly the digestibility
coefficients of DM, OM, CP and CF as
well as the nutritive values of DCP and
TDN as compared to the rabbits fed the
same diets without Yea-Sace
supplementation. However, Ghaudhary
et al (1995) found that yeast
administration to rabbit diets of different
fiber content had no effect on
digestibility coefficients of nutrients.
These differences in the obtained results
between authors may be due to the
environmental conditions,

those -
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The beneficial cffect of antibiotics or
probiotics on nutrients digestibility
coefficients is mainly related to the
inhibiting effect of certain intestinal
harmful bacteria that produce toxins and
decrease intestinal pH (Sissons, 1988 and
Engberg et of, 2000). Moreover,
antibiotics have useful effects in
modification of gut bacterial population
(Cheeke, 1987) as well as increase
absorption and sparing of nutrients
(Ghazala et al., 1990).

Carcass traits:

Mean values of carcass traits as
affected by antibiotics or probiotics
administration are illusirated in Table
(4). Dressing percentage as well as
carcass weight % were significantly
(P<0.05) increased by supplementation.
The highest carcass weight and dressing
percentages were recorded for the group
supplemented with 20 mg Virginamycin
while the lowest values were those of the
control group. This result is in
accordance with the findings of (Radwan
et al, 1996, El- Sayaad, 1997, El-
Adawy et al, 2000 and Gomaa et af.,
2003). However, Zahran et af (1996)
found that carcass weight and dressing
percentage were insignificantly affected
by zinc bacitracin. Neither antibiotics nor
probiotics exerted any significant effect
on the percentage weights of edible parts,
head, blood, heart fat, Kidney fat, caul
fat and total non-carcass  fat
Virginiamycin group had the lowest
{P<0.05) percentage of offal weights. On
the other hand, addition of probiotics was
associated with a significant decrease in
the mesenteric fat percentage than those
of control. These results were in
agreement with those obtained by
(Radwan et al, 1996, El- Sayaad, 1997,
El- Adawy et al, 2000) who reported
that the differences in most carcass traits
due to antibiotics or probiotics
supplementation in rabbit diet were



Table (3): Nutrients digestibility coefficients and nutritive values as affected by supplements of different experimental growth

I 12 IRy IPqY

prometers.
Treatments
Control Virginia Zinc bacit  Bioaction 1.5g Yeast 3g Yeast Significance
Items
Nutrients Digestibility Coelficients:-
DM 66.9":0.24 74.6"42.21 72.3°+0.54 72.6%:0.42 74.1%1.27 67.5°+2.04 *
» OM 67.8°20.67 75.7":2.10 73.9%12.19 73.6"+1.75 74.8%+0.34 68.7+1.88 **
= CP 64.5°40.75 72.6°+0.73 72.6°+1.24 70.7°+0.48 76.2°+0.96 66.7°+0.94 e
EE 77.3°+0.66 86.8%0.50 87.2°£0.95 83.3%+1.49 86.7°+3.35 86.7°+3.17 %
CF 37.6°%1.01 59.5%44.07 58.2°+2.57 58.8%43.08 60.8°+1.08 49.0°1.93 Wb
NFE 81.8°+0.51 85.2°+0.97 82.2%+1.77 87.5°+0.90 85.1°+1.10 83.3°+0.36 *
Nutritive Values: -
pcp 11.0°:0.13 12.4+0.12 12.4%40.21 12.1°+0.08 13.0+0.17 11.4°0.16 “*
TDN 59.7%+0.87 67.1°+0.84 65.6°+0.65 67.4%°£0.55 68.0°1.04 63.6°£0.58 **

a,b,c,d: Means within the same row with different superscripts are significantly different a¢ P<0.05.
* (P<0.05) ** (P<0.01).
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Table (4). Carcass traits and digestive tract measurements of growing rabbit groups as affected by supplements of different
experimental growth promoeters.

Treatments
Traits Control Virginia Zinc bacit Bio action 1.5g Yeast 3g Yeast Sign,
Dressing percentage 61.9°+0.94 66.6"£1.26 63.9%£1.11 636131  64.0°:0.73 63.2+1.21 *
Carcass weight (%) 50.7°+1.26 56.6°+1.24 54.0%+1.41 54.6t127  53.8:0.13 54.1°°40.61 *
Head weight %) 7.5+, 0.44 6.7+0.05 6.60.30 5.7+1.68 6.8+0.39 5.5+0.93 NS g
Giblets weight (%) 3.620.25 3.3£0.06 3.4£0.13 3.4+0.20 3.4£0,18 3.6:0.13 NS 3
Heart weight %) 0.30+0.04 0.28:0.02 0.24+0.02 0.2620.01 0.26+0.02 0.25+0.01 NS §
Liver weight (% 2.7:0.22 2.5+0.08 2.51£0.12 2.48+0.21 2.5+0.13 2.7+0.10 NS &
Kidneys weight (%) 0.6+0.03 0.54x0.03 0.53+0.01 0.570.03 0.59£0.05 0.58+0.02 NS 2
Spleen weight (%) 0.07+0.01 0.06+0.01 0.06=0.02 0.06+0.01 0.06+0.01 0.05+0.01 NS §
Offal weight (%) 38.1°£0.9 33.4°%13 36.1%<1.1 3640513 36.0™+0.7 36.9%+1.1 «
Heari fat weight (%) 0.19+0.03 0.23+0.03 0.2040.04 0.170.04 0.21+0.01 0.21£0.02 NS 3
Kidneys fat weight (%) 0.51£0.15 0.52+0.13 0.66:0.15 0.60+0.14 0.600.11 0.49+0.13 NS ¥
Mesenteric fat weight (%) 0.46"+0.03 0.35%+0.14 0.35"+0.13 026°+0.09  0.19°:0.01 0.25°+0.02 - :
Caul fat weight (%) 0.13+0.03 0.20£0.03 0.17+0.04 0.180.07 0.21:0.04 0.20+0.08 NS !}
Total non-carcass fat (%) 1.0+0.18 1.3+0.12 1.3+0.27 1.4+0.29 1.2+0.21 1.540.27 NS _%
Empty stomach weight (%) 1.320.22 1.0£0.08 1.1£0.12 1.2+0.06 1.120.16 1.2+0.19 NS 8
Empty intestine weight (%) 3.4+0.41 3.0+0.07 3.240.19 3.340.20 2.80.19 3.1£0.19 NS &
Empty caecum weight (%) 1.5%40.07 1.2%40.04 1.3%20.13 1.3%+0.11 1.2°40.07 1.3%*+0.12 *
Empty appendix weight (%)  0.24%0.05 0.30+0.02 0.230.01 0.30+0.03 0.29+0.03 0.31£0.03 NS
‘Caecum length (Cm) 34,9%+3 3 30.1%£1.0 36.5%+2.2 33.3*+1.3 33.0%%2.0 38.1%2.4 *
Long appendix (Cm) 9.9+0.43 10.620.52 9.5+0.54 11.2+1.82 11.6+0.75 10.6+0.38 NS
Blood Wt (%) 3.040.30 3.1£0.17 2.9+0.29 2.8+0.16 2.8+0.28 3.4+0.20 NS
pH Caecum 6.7°+0.18 6.2°+0.31 6.1°£0.19 6.1°+0.11 6.0°+0.04 6.2°+0.06 *
pH Stomach 2.6+.0.28 2.4£0.55 1.9+0.35 1.7+0.11 2.0£0.22 2.3+0,53 NS

a,b,c: Means within the same row with different superscripts are significantly different at P<0.05.

NS =Not significant. * (P<0.05).
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insignificant. With respect to alimentary
canal f{raits, Table 4 showed that
percentage of empty stomach, empty
intestine and empty appendix weights
and also appendix length were not
affected by supplementation. However,
percentage of empty caecum weight,
caecum length and caecum pH were
significantly differed among all the
treated groups. The lowest percentage of
empty caecum weight was found in the
group supplemented 1.5g yeast, while the
longest caecum was recorded in the
group with 3g yeast. Although,
statistically  insignificant, antibiotics
andfor probiotics administration was
associated with lower stomach pH, but
the decrease was significant in caecum
pH. It could be noticed insignificant
trend toward reduced the empty
alimentary  tract weight in the
supplemented groups as compared to the
control group. This slight reduction was
associated with a significant increase in
carcass weight and dressing percentage.
Similar results were observed by
(Radwan et al, 1996, El- Sayaad, 1997,
El- Adawy et al, 2000 and Gomaa et al,
2003). King (1974) attributed the
decrease in empty weight of alimentary
tract to the reduction in the thickness of
intestinal and caecum wall as a result to
antibiotics  effect which in tum
facilitating the uptake of essential
nutrients. The decrease noticed in the pH
of stomach and caecum as a result to
supplementation might induced an
improvement in digestibility coefficient
of nutrients and maintaining the acidic
condition in the hindgut optimal for
better-feed utilization.

Bleod components: -

Data presented in Table {5) show that
the total plasma proteins and albumin
levels were significantly higher in all
supplemented groups than those of
control group. Probiotics addition was
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accompanied with the highest value of
plasma globulin, which reflects the good
immunity status of the animal. This
agrees with the finding of El-Tantawy et
al (2001) who found that the rabbit fed
diet supplemented with flavomycin or
lacto-sacc had higher total plasma
proteins level than the control group.
They also suggested that increased total
plasma proteins level might reflect an
increase in the hepatic function, thus
antibiotics and probiotics may act
through affecting the metabolic rate
besides its effect on the gastro-intestinal
microbial activity. Data in Table (5)
show that growth promoters
supplementation resulted in rabbits with
a significant reduction in plasma levels
of total lipids, cholesterol, GPT, GOT,
urea, urea-nitrogen and ammonia
concentration in caecum. These findings
mean that addition of these growth
promoters improved liver functions of
rabbits. Gomaa et af (2003} reported that
yeast administration to rabbit diet
associated with significant decrease in
serum level of urea. With respect to
TVFAs, the rabbits fed diet
supplemented with bioaction or yeast had
the highest (P<0.01) level of TVFAs,
followed by the group received
virginiamycin then those of zinc
bacitracin, which kept the caecum acidic
and prevented changes in microflora,

It may be concluded from the present
results that virginaimycin and zinc
bacitracin as antibiotics as well as
bioaction and yeast (up to 1.5g/kg) as a
probiotics can be wused as growth
promoters in growing rabbits diet to
improve efficiency of feed utilization and
rabbit performance. The best results in
this study were obtained by the group
supplementing with 1.5g yeast. Thus
probiotics as a natural source could
replace antibiotics as growth promoters
to avoid their side effects.
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Tabie (5) : Blood components and caecum activity of experimental growing rabbit groups as affected by supplements of different
experimental growth promoters

Treatments
Parameters Control - Virginia Zinc bacit Bioaction 1.5g Yeast 3g Yeast Sign.
Blood components:-
Total Proteins (g/dl) 7.8°+0.21 8.3%+0.28 8.4°:0.25 8.6°+0.24 8.6°£0.19 8.7°0.30 *
Albumin ( g/dl} 4.1%£0.16 4.7*+0.32 4.9%£0.33 4.6"+0.20 4.5°£0.13 4.8°£0.28 *
Globulin ( g/dl) 3.7°+.0.08 3.7°+0.16 3.5°£0.19 4.0°%+0.12 4.2°+0.09 4.0%1£0.15 *
A/ G ratio 1.1%20.04 1.3"+0.13 1.4°4£0.16 1.2%40.06 1.15+0.03 1.2°+0.10 *
Total Lipids (mg/dl) 368.1%£9.21  301.3%:1048 314.6°3.40 208.7°:10.17 321.4%4.36 3002°:2145 **
Total Cholesterol(mg/dl) 153.1%3.41  84.3°+2.11 112.3%42.67 118.5°40.98  88.9°+7.87  111.2%:0.95  **
GPT.(w/L}) 17.1%2.11 11.2°£2.53 7.9%+1.12 5.4°40.92 11.39%+1.97  6.9°£0.43 **
GOT.(u/L) 2774295 19.7°%:1.72 13.4°%0.86  13.33%+0.88  16.9°:0.76  17.2°:0.44 o
- Urea (mg/dl) 31.8%+0.81  25.0%%1.72  25.9%2.10  19.4°%1.01 22.3%+0.58  21.4%x1.86 *x
Urea-Nitrogen (mg/dI)* 14.6*+0.37 [1.5%°£0.79 11.9%4097  8.9°:0.46 10.3%+0.27  9.8°+0.85 *
Caecum activity: -
TVFAs (mg.eq/100ml} 3.9%0.71 9.8%£1.05 8.0°41.02 13.2%+1.88  13.9%+1.87  14.8%0.56 x
Ammonia-nitrogen 14.1°4093  9.4°+0.87 10.0°£0.35  10.7°+0.15 9.8"+0.53 10.4%£1.40 *
mg/100ml)(

A, b,c, d: Means within the same row with different superscripts are significantly different at P<0.05, * (P<0.05) ** (P<0.01).
Urea-Nitrogen (mg/dl)=Urea value * 0,46

(#002) SPa3f pup vopnN °f uohdd3g
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