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Abstract

The effect of vitamin E (G-tocopherol), vitamin C (ascorbic acid) and zinc
methionine and/or their combination on performance, carcass traits, digestibility and
immune response were studied in New Zealand growing rabbits under sub-tropical -
Egyptian conditions. Fifty weaner New Zealand White rabbits of both sex (age of 30
days and initial weight of 555+12.0g) were used in this experiment. The growing
rabbits were randomly divided into five equal experimental groups of ten each, and
submitted to the five dietary treatments. Experimental period extended for about 42
days from weaning (30-day) to slaughter age (72 days), and the last 5 days were
assigned for fecal collection. Rabbits in the first group (control) were fed on pelleted
basal control ration with no extra vitamins or zinc supplement and the diet was
formulated to satisfy the nutritional requirements of growing rabbits. Animals in the
second, third and fourth groups fed on the same diet but fortified with 300 mg G-
tocopherol acetate, 4g ascorbic acid and 100mg/kg basal diet, respectively. Growing
rabbits in the group 5 fed on the same diet supplemented with mixture of 150 mg G-
tocopherol acetate, 2g ascorbic acid and 50 mg zinc methionine/kg diet. The obtained
results indicated that massive addition of vitamin E, C, zinc methionine and their
combination improved the total body weight gain by about 9.5, 9.0, 9.4, 11.9 %
respectively, matched with substantial reduction in feed conversion by about 7.5, 6.9,
8.4, and 9.7 % than control. Dressing percentage was increased significantly (P<0.05)
in the second and fifth groups (58.11 and 58.82 %) compared with control one
(56.19%), while no significant differences were observed for weights of fore limb, hind
limb, lion and internal organs between the different experimental groups. Dietary
supplementation of vitamin E, C and zinc methionine alone or in combination caused
insignificant increase in the digestion coefficients of all nutrients and nutritive values,
and the fifth group recorded the highest values. Total serum protein and urea
significantly (P<0.05) increased in the groups supplemented with zinc, while no
significant differences among treatments were recorded for serum cholesterol. -
tocopherol, ascorbic acid and zinc concentrations were significantly higher in the
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serum of rabbits which simultaneously ingested the highest amounts of these
nutrients. Significant (P<0.05) increase in the total erythrocytic and leucocytic counts
was observed in the fifth group fed on the combination of vitamin E, C and zinc
methionine. B and T-cell reactions were increased in all supplemented groups and the
best result was noticed in the fifth group which show marked increase of the B-cells
reaction especially in the lymph nodes and spleen either in red or white pulp. The
results of this study concluded that dietary supplementation levels of vitamin E, C
and/or zinc methionine beyond the recommended level improve growth rate and feed
efficiency of growing rabbits and co-supplementation of these nutrients confirmed
synergistic positive effect on immune response of this animal.
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Introduction

Nutrition has a profound effect on immupity and health in animals
and poultry. Vitamin E (G-tocopherol), vitamin C (ascorbic acid) are
naturally-occurring antioxidant nutrients that play impostant role in animal
health by inactivating harmful free radicals produced through normal
cellular activity and from various stressors (15). Dietary supplementation
has been proved fo be a simple and convenient strategy to introduce a
natural antioxidant that may effectively inhibit the oxidation reactions (9).
Vitamin E is a highly effective natural antioxidant that protects cellular
membranes against oxidative change. Vitamin C is an essential micro-
nutrient required for normal metabolic functioning of the body. Ascorbic
_acid can also reduce the generation of oxidants and regenerates G-tocopherol
from its oxidative form (35; 25 and 38). Dietary supplementation of vitamin
E and C at levels higher than the minimum requirements may influence the
immune responses and resistance to diseases, thereby increasing overall
performance of several animal species. Based on that antioxidant action,
both vitamins have been used under stress or un-coming conditions to
improve the performance in vivo (15; 38 and 40 in rabbits, and 44 and 25 in
calves). In rabbits, (31), (16) and (40) working on vitamin E and (1), (39),
_ (38) and (40) working on vitamin C, they all reported a growth promoting
action for two vitamins. Other studies failed to prove such response (13, 12,
11; 34; 17; 9 and 41). (37) and (2) concluded that a combination of higher
dietary levels of ascorbic acid and vitamin E had a positive synergistic effect
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on the immune response and provided greatest performance in Japanese
Quills and broilers. Zinc has both specific and unspecific role on immune
defensz mechanism. Zinc involved in many biological functions and
enhances cell mediated immunity and therefore improves production
efficiency in rabbits (4; 19; 47; 22; 5 and 10). The present study was
undertaken to evaluate, under field conditions the effect of dietary vitamin
E, C, zinc methionine and their combination on performance, carcass traits,
digestibility and immune response of growing rabbits.

Materials and Methods

Animals, Management and feeding:

Fifty weaner New Zealand White rabbits of both sex (age of 30 days and
initial weight of 555+12.0g) were used in this experiment. The growing
rabbits were randomly divided into five equal experimental groups of ten
each, and submitted to the five dietary treatments. All growing rabbits were
housed in galvanized wire cages that allowed separation of feces and urine. A
cycle of 12 hours of light and 12 hours of dark was used throughout the
experiment. Heating and forced ventilation system allowed the building
temperature to be maintained between 20 and 30 °C. All rabbits were kept
under the same m~nagerial and hygienic conditions and were subjected to a
prophylactic vaccination and pharmacological program against viral and
bacterial diseases. Experimental period extended for about 42 days from
weaning (30-day) to slaughter age (72 days), and the last 5 days were
assigned for fecal collection and digestibility determination.

Rabbits in the first (control) group were fed on basal control diet with no
extra vitamins and zinc supplement (10 mg/kg vitamin E (G-tocopherol
acetatc and ‘50 mg zinc/kg diet provided through the vitamin and mineral
premix, N.R.C., 33). Animals in the second and third groups fed on the same
basal control diet but fortified with 300 mg &-tocopherol acetate/kg diet and 4
g ascorbic acid/kg diet, respectively. The amount of vitamin E added confirms
good resistance of vitamin E to feed processing. In the fourth group zinc
methicnine was added at the rate of 100mg/kg diet, while rabbits in the group
5 fed on the same basal control diet supplemented with 150 mg @-tocopherol
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acetate, g ascorbic acid and 30 mg zinc methionine’ke diet. Basal control
diet was formulated in a pelicted form to satstv the NR.C. (33)
reccommendation. Phyzical and chemical composition of the basal diet is
presented in Table (1). To avoid vitamin C oxidation during nelleting process,
the vitamin was dissolved in 30 - 50 ml water and then sprayed over the
pellets every day. The pelleted basal diet was fed to rabbit's ad-hibitum and
fresh water was automatically availablce at all times by stainless-steel nipple
for each cage.

J’arameters evaluated: .

During 42-day growth triai period, imtial weight was recorded at the weaning
age (30-day), live body weight deyciopment and feed intake were weekly
tecorded. Total body weight guin, feed consumption and feed conversion
indices were calculated for the whole experimental period from weaning to
slaughter age (at 72 days). The amount of feed consumed was divided by the
otal body weight gain of the rabbit in order to calculate the rate of feed
conversion. At the end of the ¢xperiment, three rabbits from each group were
taken randomly, fastened for 12 lours (27), and then slaughtered. Skin was
immediately removed and afier complete bleeding (within 30 minutes), pelt,
vi-cera, distal portion of legs and tail were removed to obtain dressed carcass
weight. Thereafter, the eviscerated carcass was cut into fore-limb, hind-limb
and i1on. These parts woeie weighed and proportionate to evisceraled carcass
weight. Internal organs weiglts including heart, kidney, liver and lung were
calculated as a percentage of cviscerated dressed carcass weight.

Fecal and blood samples collection:

During the last 5 days of the experimental period (collection period), feces
was quantitavely collected daily from cach rabbit. Feces from each animal
were weighed, sampled, mixed, dried (60 “C}), ground and stored to be
analyzed for different nutrients. Two blood samples were collected from each
slaughtered rabbit in the five groups at the end of the experiment, one with
EDTA and other without EDTA. Blood samples without EDTA were allowed
to clot at ambient temperature, centrifuged and sera were separated and kept
at -20 °C till further biochemical analysis.

Analytical methods:
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Basal experimental diet and feces collected were sampled, dried, ground,
mixed thoroughly and analyzed for determination of different nutrients
according to the method of the AOAC (3) ofﬁc:al method.

Digestion coefficients:

From the analysis of the basal diet and fecal matter excreted, the digestion
coefficients of dry matter and other nutrients were calculated accordmg to the
following equation (29).

Amount of nutrient intake - amount of nutrient in
Seces '
D.C. of any nutrient =
x 100

Amount of nutrient intake

Serum biochemical parameters:

The blood serum parameters, including total serum protein, urea, and
cholesterol were determined using standard test kits supplied by Biomerieux
(Baines / France). Serum &-tocopherol was determined calometerically
according to the standard method described by (24), while total serum
ascorbate was estimated by the 2, 4-Dinitrophenyl hydrazine method reported
by McCormick and Green (30).- ’

Immunological Assays:
Blood samples with EDTA were used for the detection of:

a- Total erythrocytic count/ mm blood

b- Total leucocytic count/ mm’ blood.

c- Differential leucocytic count on blood film stained with

Giemsa stain.

Immunohistochemical studies:

Specimens were taken from spleen and lymph node, then fixed in cold
acetone, processed and paraffin infiltrated. The paraffin blocks were sectioned
at 7 p. The prepared sections were used for immunologic studies by the
following histochemical indices: a- Alkaline phosphatase reaction for
detection of activated B-lymphocytes (Gomeri method, 23). b- Non specific
esterase activity for detection of T-lymphocytes (26).
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Statistical analysis:
All data were subjected to one-way analysis of variance (ANOVA) using the -
general lines model of Statistical Analysis System (36), and differences
~ (P<0.05) among treatments were tested using Duncan’s multiple range test
- (18). .

Results and Discussion

Growth performance and carcass traits: :
" The effect of vitamin E (&-tocopherol), vitamin C (ascorbic acid) and zinc
methionine and/or their combination on performance, carcass traits,
~ digestibility and immune response were studied in New Zealand growing
rabbits under sub-tropical Egyptian conditions. Data on growth performance
in terms feed intake, body weight development, live body weight gain and
feed conversion are presented in tables 2, 3 and 4. Mean values cleared that
rabbits had access to extra levels of vitamin E, C and zinc methionine beyond
recommendation levels achieved significantly (P<0.05) better growth
performance compared with control group. Values indicated that treatment
with vitamin E or C and their combination with zinc methionine caused a
slight increase in feed intake as compared to control. Massive addition of
vitamin E, C, zinc methionine and their combination improved the total body
'weight gain by about 9.5, 9.0, 9.4, 11.9% respectively, matched with
substantial reduction in feed conversion by about 7.5, 6.9, 8.4, and 9.7 % than
control. The minimum values for both variables were belonged to the ascorbic
acid group (gain 1195g and conversion 2.98); while the superiority was for
the fifth group (gain 1226g and conversion 2.89). Favorable effect of the
combination of three supplements on rabbit performance in the fifth group
may be due to a positive synergistic effect on the immune response which
provided greatest performance (37). The effects of @-tocopherol and/or
ascorbic acid on growth performance may be fluctuated due to several factors
as initial weight, length of the study, environmental conditions, dose of
vitamin studied and way of introduction.
- The improvement in -live body weight and feed conversion efficiency of
" growing rabbits fed high levels of vitamin E are in agreement with the
findings of (39), (31), (16) and (40) in rabbits, and (46), (45) and (2) in
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broilers. Other reports failed to detect a growth promoting action for vitamin
E as (13 and 12), (34), (9) and (17). Also the current results of the group fed
diet supplemented with high dose of vitamin C confirms the findings of (1),
(39), (38) and (40) who reported that vitamin C supplemented diet resulted in
better performance and lower feed conversion in growing rabbits. On the
other hand, (41) reported no further response of vitamin C on growth
performance in rabbits. The beneficial effects of G-tocopherol and/or ascorbic
acid may be attributed to the enhancement of the total antioxidant status (40).
Zinc methionine alone or in a combination with antioxidant vitamins had a
significant (P<0.05) increase in LBW and feed efficiency. Similar results
were obtained by (4), (19), (6), (22), (28) and (5) who found that zinc
supplementation increased live weight gain and feed conversion efficiency in
rabbits. ;

Concerning the effect of antioxidant vitamins and zinc supplementation on
carcass traits (table, 5), obtained results revealed that only dressing
percentage was increased significantly (P<0.05) in the second and fifth
groups (58.11 and 58.82 %) compared with control one (56.19%). These
results are supported by observations of (42), (16) and (40) who concluded
that dressing percentage was significantly improved with vitamin E
supplementation. Other studies carried out by (13), (39) and (40) reported no
effect of vitamin C and/or E on carcass traits. There were no significant
(P<0.05) differences between different experimental groups for the mean
weights of fore limb, hind limb, lion and internal organs including liver, heart,
kidneys and lungs expressed as percentages of dressed carcass weight. The
same was recorded by (47) and (43) as they found that no effect for zinc
supplementation on dressing percentage and internal organ weights in both
growing rabbits and male guinea pigs, respectively.

Nutrient digestibility:
The results of nutrient digestibility, table (6) showed that dietary
supplementation of vitamin E, C and zinc methionine alone or in a -
combination had no significant increase in the digestion coefficients of all
nutrients and nutritive values including DCP and TDNs. The growing rabbits
fed diet supplemented with a combination of vitamins and zinc in the fifth
group recorded the highest values for all nutrients. Similar results were
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recorded by (38) who found that ascorbic acid supplementation slightly
increased digestibility of all nutrients in rabbits. On the other hand, (19) and
(47) reported that rabbits fed diet supplemented with 170 mg zinc/kg diet had
an increase in the digestibility of all nutrients. On the contrary, (20) found
that, vitamin E had no effect on digestibility coefficients in growing rabbits,
and (43) stated that zinc supplementation from different sources had no
significant effect on digestibility in male guinea pigs.

Serum biochemical parameters:

Serum biochemical parameters including total serum protein,
cholesterol, urea, vitamin E, vitamin C and zinc are illustrated in table (7).
Data indicated that total serum protein and urea significantly (P<0.05)
increased in fourth and fifth groups supplemented with zinc compared with
other treated groups and control, while no significant differences among
treatments were recorded for serum cholesterol. These results are in
agreement with the studies of (6) and (28) who reported that zinc
supplementation significantly increase final body weight, total serum protein
and urea-N in rabbits during period of heat stress. (43) found that total serum
protein, albumin and alkaline phosphatase activity were higher in all zinc
supplemented groups in male guinea pigs. Serum concentrations of a-
tocopherol, ascorbic acid and zinc of all the supplemented rabbits were
significantly (P<0.05) higher than the control and this agreed with that
previously recorded by (25), (12), (22) and (43) who found that ascorbic acid,
vitamin E and zinc concentration s in the serum depended on the uptake of
these nutrients. :
Haematological examination:

The hematological picture (Table, 8) showed significant (P<0.05) increase in
the total erythrocytic count and highly significant one in the total leucocytic
count in the fifth group fed on diet supplemented with the combination the
supplement in comparison with control one. Marked increase in the
percentage of lymphocytes in groups 3 and 5 and marked decrease in the
percentage of neutrophils in groups 4 and 5. Results on hematology were
similar to those reported previously by (39) working on vitamin E, (31)
working on vitamin C and (40) working on both two vitamins and their
combination in rabbits. They all reported that these vitamins had appreciable
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significant effect on lvinphocytes percentage which considers a good
indicator {or increasing immunity efficiency. (7) found that vitamin E plays
an important role in protecting leukocytes and macrophages during
phagocytosis; it protects icukocvtes from the toxic products that produced
{rom ingested bacteria.

Immunohistochemical studies:

The alkaline phosphatase reaction showed few B-cell reactions (which tock
blackish color) in both lymph node and spleen (Figs., 1, 3). In the different
supplementec groups, the B-celt Tedction was increased, wherever the best
result was noticed in the fifth- group. In this group, there was marked
increase of the B-cells reaction especially in the lymph nodes and spleen
cither in red or white pulp (Figs., 2, 4). This may be attributed to a positive
synergistic effect of antioxidant vitamins (8). Non specific esterase reaction
is a marker of T-cells revealed few T-cell reactions which took brownish
color in the lymph node of control rabbit (Fig., 5). T-cell reaction increased
in different supplemented groups especially in group 5 (Fig.,, 6) .The
positive effects of vitamin E, C and zinc methionine supplementation on B
and T lymphocytes response was reported by (15), (43) and (10). Zinc
regulates the maturation and functions of immune cells by protecting
developing lymphocytes {rom apoptosis, and as a part of zinc finger protein
and may influence DNA transcription (21). Vitamin C also may function to
reduce the tocopheroxyl radical, thereby restoring the radical scavenging
activity of vitamin E (32). Vitamin C interacts synergistically with &-
tocopherol at the membrane cytosol interface to generate membrane-bound
oxidized vitamin E (32 and 14). Interaction among these antioxidant
nutrients are likely very important in protecting cells because the
concentration of each antioxidant alone may not be adequate to effectively
protect these cells against lipid peroxidation. The results of this study
concluded that dietary supplementation levels of vitamin E, C and/or zinc
methionine beyond the 1ecommended level improve growth rate and ‘eed
efficiency of growing rabbits and co-supplementation of these nutrients
confirmced synergistic positive effect on immune response of this animal.
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Legend of Figures

Fig. (1): Lymph node from rabbits of control group showing few B-cell reactions, which
took the blackish discoloration. Alkaline phosphatase. Bar=100um.

Fig. (2): Lymph node from rabbits of group 5 showing increase in the number of activated
B lymphocytes. Alkaline phosphatase. Bar=100pm.

Fig. (3): Spleen from rabbits of control group showing B-cell reactions, which took the
blackish discoloration. Alkaline phosphatase. Bar=100pm.

Fig. (4): Spleen from rabbits of group 5 showing an increase in the number of activated B
lymphocytes. Alkaline phosphatase. Bar=100pm and the insert (Bar=50 pm).

Fig. (5): Lymph node from rabbits of control group showing few T-cell reactions, which
took the brown color. Non specific esterase. Bar=50pum.

Fig. (6): Lymph node from rabbits of group 5 showing an increase in the number of T-
cells. Non specific esterase. Bar=50pm.
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Table (1): Physical and chemical composition (%) of the experimental diet

~_Ingredients

Control basal diet

Physical composition:

Total phosphorous

Yellow corn 29.0
Soybean_meal 12.6
Wheat bran 10.0
Berseem hay 41.8
Molasses 5.0
Vegetable oil -
Common salt 0.50
Limestone, ground -
Di-calcium phosphate 0.55
Methionine 0.25
Premix* 0.30
Total 100.0
Chemical composition: -
Dry matter 88.83
Crude protein 16.42
DE (Kcal/kg diet) 2602
Crude fiber 13.82
Ether extract 3.03
Nitrogen free-extract 57.17
Calcium 0.74
0.49

*Five star and Egavet premix: Each 3 kg contain: Vitamins: vit. A=12000000 IU, vit. D =
250000010, vit. E=10000 mg, vit. K;1000 mg, vit. B ;=1000 mg, B,=5000 mg, B¢=1500 mg,
Niacin=30000 mg, biotin=50 mg, folic acid=1000 mg, pantothenic acid=10000 mg,
Minerals: Manganese = 60000 mg, Zinc=50000 mg, Fe= 30000 mg, Copper = 5000 mg,
Iodine= 500 mg, Selenium= 100 mg, Cobalt= 100 mg and Magnesium = 250000 mg. (carrier

Ca COj; up to 3 kg).
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Table (2): Weekly feed intake (g/rabbit) of the different experimental groups

Age in weeks Groups
3 4 5
1* week 4340 390.0 409.0 4100 |  406.0
2" week 494.0 4640 | 4820 | 4960 | 4360
3" week 516.0 566.0 560.0 555.0 514.0
4™ week 592.0 626.0 592.0 582.0 644.0
5™ week 712.0 726.0 736.0 710.0 746.0
6% week 760.0 780.0 786.0 762.0 798.0
Total intake
30-72 days 3508.0 35520 | 35650 | 3515.0 3544.0

-

Table (3): Body weight development of rabbits (g) in the different experimental groups

Age in wee Groups
1 2 3 4 5
Initial weight| 570.0£32.1 | 560.0£30.2 | 556.0+26.7 | 534.0+24.7 | 559.01+23.9
First week | 768.0£29.4" | 816.0+25.4* | 775.0+25.3" | 760.0+22.6" | 756.0+27.2°
second week | 940.0£24.7° | 998.0+28.4" | 933.0£294" | 984.0+27.1° | 982.0+28.9*
third week | 1115+28.3° | 1239+30.7* | 1116+28.3" | 11231+31.7° | 1179+28.5*
fourth week | 1271 £30.1° | 1383132.0* | 1294126.2" | 1336+24.3" | 1355+28.5*
| fifth week | 1499+32.9° | 154725.6* | 1564+23.9" | 1571+33.4* | 1581437.0*
6" week 1666.0 | 1760.0 1751:0 1733.0 1785.0
(Finsal weight $36.1° | £32.4* - . | £33.8 +34.6 +35.3*

*Figures in the same row having the same superscripts are not significantly different (P<0.05).
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Table (4): Rabbit performance and mortality of the five experimental groups

Item Groups
1 2 .3 4 5
Number of 10 10 10 10 10
rabbits ' . -

Total feed intake (g) during whole period:

30-72 days 3508.0 - 35520 3565.0 | 35§.0 3544.0

Total body weight gain (g):

30-72 days 1096.0 1200.0 1195.0 1199.0 1226.0
135.6° $31.5° 128.9* 132.6* +30.7*
| Feed conversion: |
30-72 days 3.20 2.96 298 2.93\1 2.89

Mortality % 20 - , - -

*Figures in the same row having the same superscripts are not significantly different (P<0.
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Table (5): Carcass traits (%) of rabbits in the five experimental groups

Item groups
1 2 3 4 5

No. of rabbits 3 3 3 3 3
Pre-slaughter
weight (2) 1680+23.6° 1800+36.4° 1740+32.7" 1710£27.1* 1785+28.6*
Dressed carcass
weight (g) 9441+27.2° 1046+35.7* 975+30.9° 960+28.7° 1050+26.9"
Dressing (%) 56.19+0.95° 58.1140.89" 56.03£0.92° 56.1541.07° 58.82+0.94"
For-limb 27.7540.98 28.22+1,18 28.70+1.26 29.5710.87 28.28+1.07
Hind-limb 39.79+1.16 39.41£2.02 40.90+1.62 38.70£1.28 39.21+1.36
Loin 21.47+0.68 21.4940.59 19.9610.84 20.86:0.66 20.1810.75
'ﬁ'::r't 8.3210.36 8.06:0.61 1.7640.48 8.5640.54 7.8910.68
Kidneys 0.5110.06 0.49+0.08 0.5310.05 0.55+0.07 0.50+0.09
Lung 0.8510.15 0.8710.13 0.8310.16 1.03£0.13 0.8810.14

- 1.0540.12 1.0940.09 1.10+0.13 1.0740.17 1.11+.15

*Figures in the same row having the same superscripts are not significantly different (P<0.05).
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Table (6): Nutrient di

estibility and feeding values (%) of the experimental diet in the different treatments

Nutrients groups
1 2 3 4 [ 5

Nutrient digest. .
Dry matter 75.57+1.78 77.46£1.27 76.06+1.98 76.3242.08 78.64+.63
Crude protein 80.15+1.46 82.341+1.62 81.15+1.83 81.96+2.11 82.87+2.05
Ether extract 86.55+1.89 87.18+2.13 86.74+1.92 87.0811.55 87.1141.72
Crude fiber 37.85+1.18 38.12£1.32 37.46£1.52 38.16£1.62 38.27£1.29
A 80.6411.81 82.3611.57 81.35:1.43 82.70 2.0 83.0242.17
?S{, 13.160.35 13.5240.29 13.3240.41 13.46£0.28 13.6110.38

70.39+1.28 71.8240.98 70.9241.43 71.95+0.95 72.30+1.36
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Table (7): Serum biochemical

:arameters (%) of rabblts in the five experimental | groups

Biochemical - groups
parameters 1 iy 3 4 5
Total serum protein (g/dl) | 7.5+0.98" 8.2+0.86" 7.940.78° 9.9+0.86" 9.4+0.78"
Cholesterol (mg/dl) 18517.8 19419.3 18818.4 118619.7 19049.0
Urea (mg/dl) 10.6£0.94° | 10.910.1.1° 11.0+0.78" 14.841.3* 13.610.9*
G-tocopherol (ng/dl) 0.38+0.06" 1.5610.16" 0.360.05° 0.3740.06° 1.45£0.12°
ascorbic acid (mg/dl) 1.4410.14° 1.391+0.18° 2.95+0.31* 1.4240.1° 2.5610.28°
zinc (pg/dl) 146.8£15.0° | 141.0+22.3 | 155.6+19.7° 296.0130.6" 245.0424.8"
*Figures in the same row having the same superscripts are not significantly different (P<0.05).
Table (8): Haematological picture (%) of rabbits in the five experimental groups
Blood Group
parameter 1 2 3 4 5
o T 613003 | 61£0.09° | 594006 | 6.17:009° |  647:0.2"
i 812008 | 807:0.12° | 813£000° |  7.93:0.09° 8.83:0.09"
Neutrophiles (%) 28.3+0.33° 28.0+ 0.57° 28.0+ 0.57° 31.0+ 0.88" 32.6+0.33*
Lymphocytes (%) 66.0+0.57° [ 67.6:0.88° 68.6:0.3" 66.6+ 0.57°¢ 75.3+£0.33"
Monocytes (%) 3.0+ 0.0 2.0+ 0.0 4.0+ 0.0 2.0+ 0.0 3.0+0.0
Eosinophiles (%) 2.0+ 0.0 1.0 £ 0.0 1.0+ 0.0 2.0 0.0 1.0 £ 0.0
Basophiles (%) 1.0 +0.0 1.0 £0.0 1.0 £0.0 1.0 0.0 1.0 £0.0

*Figures in the same row having the same superscripts are not significantly different (P<0.05).
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