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INFLUENCE OF SUPPLEMENTATION OF POMEGRANATE DRIED
WASTE AS OF NATURAL ANTIOXIDATIVE POTENTIAL SOURCE IN
FEEDING DOES RABBITS ON SOME PRODUCTIVE AND
REPRODUCTIVE PERFORMANCE, UNDER HOT CLIMATE
CONDITION

A. A. Azoz and M. Basyony
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Giza, Egypt. bakrazoz@yahoo.com

This study was carried out to investigate the effect of pomegranate
dried waste (PDW) supplementation as natural antioxidant source on some
reproductive and productive traits and blood constituents’ doe rabbits,
during summer season in Egypt.

Twenty eight of New Zealand White (NZW) does aged 6 months with
an average weight of 2942.5 + 48.14 g were used from April and lasted 16
weeks with 7 does per treatment groups and allotted into four dietary
groups. First group was served as control, while, 2", 3", 4" groups were
fed control diet with levels 0.5, 1.0 and 1.5% PDW, respectively.

Results indicate that PDW levels at 0.5, 1.0 and 1.5 with a few
exceptions were ranked first, second and third as had the highest values for
feed intake during pregnancy (P<0.01), and lactation periods (P<0.05),
litter size at birth (P<0.01) and weaning (P<0.05), litter weight at weaning
(P<0.05), milk production (P<0.01) through 4 weeks of lactation, while it
was lowest values of and pre weaning mortality rate (P<0.0001) during
birth to weaning age.

Doe rabbits receiving 0.5, 1.0 or 1.5% levels of PDW had a
significant decrease in blood triglyceride (TG), low density lipoprotein
(LDL) and very low density lipoprotein (vLDL). The activities of different
blood plasma enzymes were significantly enhanced. Interestingly, PDW
levels increased both the blood plasma antioxidant enzymes (TAC, SOD
and GPx).

These results may indicate that dietary supplementation of PDW could
be used up to 1.0 % to have a favorable effect in the improvement of doe
rabbits performance and antioxidant status during summer season in Egypt.
Keywords: Pomegranate dried waste (PDW), blood lipid profile,

antioxidant, reproductive, productive, doe rabbits.
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Oxidants (reactive oxygen species; ROS) are normally generated during
cell metabolism and are indispensable for the cellular redox regulation
(Kobayashi et al., 2001), supporting the phagocytosis of invading microorganisms
(Castellini etal., 2000), and as a key signal molecules in physiological processes,
such as oocyte maturation and fertilization, pregnancy and parturition (Kirschvink
et al., 2007). Exposure to metabolic, environmental, photo, drug-dependent or
nutritional oxidative stress can disturb normal cell functions, initiating chain
reactions that can compromise cell integrity (Lykkesfelt and Svendsen, 2007). To
counteract, a series of defense mechanisms, one of which are the antioxidants
defenses, has been developed (Cheeseman and Slater, 1993).

Pomegranate peel (waste product of the pomegranate industry) was higher
antioxidant levels than the juice itself, an attractive candidate as a nutritional
supplement for rabbit feed. The mode of action for pomegranate peel extract had
high antioxidant capacity, considering the scavenging or preventive capacity
against super oxide anion, hydroxyl and peroxyl radical, as well as, inhibiting.
Pomegranate fruit peel exerted diverse pharmacological functions as antioxidant
activity (Li, Yunfeng et al., 2006 and Thring et al., 2009).

However, in recent years, many attempts have been made to study natural
antioxidants, particularly those of plant origin. Pomegranate contains 2, 92 + 0, 19
mg / 100g total phenols and 0.2-1.0% soluble phenols (Aviram and Dornfeld,
2001) showing remarkable antioxidant activity and significant health properties.

In Egypt, the climate is characterized by a long hot period during the year
seasons. Exposure of the growing rabbits to high ambient temperature impairs
their growth and increases the mortality rate. Rabbits in hot climate months are
very susceptible to heat stress, since they have unfunctional sweat glands and
have difficulty in elimination body heat (Marai et al., 1996 & 2002; Fernandez et
al., 1994 and Finzi et al., 1994).

Therefore, the aim of this study was to evaluate the effect of
pomegranate dried waste (PDW) supplementation as natural antioxidant source
on some reproductive and productive traits and blood constituents’ doe rabbits,
during summer season in Egypt.

MATERIALS AND METHODS
The present study was carried out at Borg EI-Arab Experimental Station,

Animal Production Research Institute, Ministry of Agriculture, Egypt, it was
started in April, 2011 and lasted 16 weeks.
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Rabbitry minimum and maximum temperatures, relative humidity and
temperature humidity index (THI) during the experimental period were 26.5 -
325°C, 62 - 75 % and 87.5 - 93.5, respectively, under Borg El-Arab
Experimental Station, Alex., Egypt.

Preparation of fruit wastes (Pomegranate by-product) was taken, washed
carefully with running water till being completely clean. They were then dried in
an air circulating oven regulated at a temperature of 60 °C until complete dryness.
The dry matter was then ground in a mixer to fine powder and then kept in clean
dry containers till used.

In this respect, twenty eight primiparous New Zealand White (NZW) doe
rabbits, aged 5-6 months with an average initial body weight, 2942.5 + 48.14 ¢
were randomly divided into four comparable groups. All rabbits were fed on a
basal pelleted ration. The 1% group was used as control, while the 2, 3" and 4"
groups were supplemented with 0.5, 1.0 and 1.5% PDW levels to each doe group,
respectively. Twelve fertile bucks (6-7 months of age) were used for mating;
however they fed on control diets.

Mating was carried out at random between does and bucks and each doe
was transformed to the buck’s cage to be mated and returned back to its cage after
mating. Each doe was palpated 10 days thereafter to detect pregnancy. Those,
which failed to conceive, were returned to the same mating-buck at the day of
test. The experimental rabbits were allotted in a windowed house. Flat desk cages
(60 x 55 x 40 cm) provided with galvanized nests for does, feeders and drinker
nipples. All kindling kits were remained in the nests with their dams for suckling
from birth up to weaning at 28 days of age.

All animals were kept under the same environmental and managerial
conditions. The basal ration was formulated in one of feed mills to meet the
nutrient requirements of rabbits according to NRC (1977). The ration was offered
to rabbits ad libitum. Concentrations of total phenolics (TP) in pomegranate peel
extracts were determined by the Folin-Ciocalteu colorimetric method (Singleton
and Rossi., 1965) at Food Chemistry Department, Wageningen University,
Netherland. The ingredients and chemical composition of the pelleted ration and
pomegranate by-product are shown in Tables land 2. The samples of pelleted
ration and pomegranate by-product were analyzed for crude protein (CP), crude
fiber (CF), ether extract (EE), nitrogen-free extract (NFE) and ash according to
A.0.A.C.(2003).

Feed intake, litter size, litter weight (g) at birth and weaning, and milk
production at 1%, 2" 3 and 4" week of age were recorded weekly as the method
described by Lukefahr et al. (1983).
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Table 1: Formulation and chemical analyses (%0) of the experimental diets.

Pomegranate dried waste in the diet levels (%)
Ingredients Control
(0.0) 0.5 1.0 1.5
Alfalfa hay 34.55 34.05 34.05 34.05
Wheat bran 32.00 32.00 31.50 31.00
Barley grain 12.00 12.00 12.00 12.00
Soybean meal (44%) 16.00 16.00 16.00 16.00
Molasses 3.00 3.00 3.00 3.00
Pomegranate Dried waste 0.00 0.50 1.00 1.50
Limestone 1.50 1.50 1.50 1.50
Sodium chloride salt 0.35 0.35 0.35 0.35
DI- Methionine 0.20 0.20 0.20 0.20
L-Lysine 0.10 0.10 0.10 0.10
Vit, and Min. mix.! 0.30 0.30 0.30 0.30
Total 100 100 100 100
Calculated analysis
Dry Matter 88.15 88.14 89.03 89.10
Organic Matter 91.51 91.49 91.47 91.45
Crude Protein 18.15 18.11 18.03 18.00
Ether Extract 2.68 2.66 2.67 2.67
Crude Fiber 15.22 15.19 15.35 15.41
Nitrogen Free Extract 52.10 52.18 53.25 53.02
NDF  ( calculated)’ 38.92 38.90 39.01 39.05
Ash 8.77 8.77 8.76 8.76
DE(Kcal/Kg)*( calculated)® 2449 2450 2445 2443

(1)=Each 3 kilogram of Vit+Min mixture provides: Vitamin A, 12000 IU; Vitamin E, 20 IU;
Menadione, 1.3 mg; Vit. D3, 2500 ICU; Riboflavin, 5.5 mg; Ca Pantothenate, 12 mg; Nicotinic acid,
50 mg; Choline chloride, 600 mg; Vitamin B12, 10 ng; Vitamin Bg, 3 mg; Thiamine, 3 mg; Folic
acid, 1.0 mg; d-biotin, 50 pg. Trace mineral (milligrams per kilogram of diet): Mn, 80; Zn, 60; Fe, 35;
Cu, 8; Se, 0.60.

**Based on NRC (1977).

(2, 3)= DE (Kcal/ Kg) = 4.36-0.0491 x NDF%, Where, NDF% = 28.924 + 0.657 x CF%. as
calculated according to Cheeke (1987).

Blood samples were collected from the ear vein of each doe rabbit
treatment group every week (7 Rabbit’sx4 Weeks), during lactation period and
immediately placed on ice in heparinized tubes. Plasma was separated from
the blood by centrifugation at 860 rpm for 20 min. and stored at -60°C. Blood
plasma samples were analyzed biweekly for total cholesterol, HDL- cholesterol,
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Table 2. Chemical composition of pomegranate dried waste, PDW (g/kg DM).

Nutrient groups PDW
%
Organic matter 86.6
Dry matter 90.2
Crude Protein 9.60
Ether Extract 2.61
Crude Fiber 174
NDF 44.29
Ash 13.4
Nitrogen free extract 60.59
Digestible Energy (Kcal/ Kg) 2185
Total phenolic content: mg gallic acid equivalents /g dry weight 270

triglycerides (TG) calorimetrically using commercial kits (Diamond Diagnostics,
Egypt). The concentration of Very Low Density Lipoprotein V LDL-c was
estimated according to the Fridewald’s equation (Fridewald et al., 1972).
Thiobarbituric acid-reactive substances (TBARS) were measured in the blood
plasma using the method of Tappel and Zalkin (1959). Blood plasma
glutathione peroxidase (GPx) activity assayed using the method of Chiu et al.
(1976). Superoxide dismutase (SOD) activity was assayed according to Misra
and Fridovich (1972). Total antioxidant capacity (TAC) was determined
according to Diamond Biodiagnostic, Egypt.

Statistical analysis:

The obtained data were analyzed using one-way ANOVA of GLM
Procedure of SAS® (SAS Institute, 2000). Significant differences between means
were detected using New Duncan Multiple Range - Test (Duncan, 1955).

RESULTS AND DISCUSSION

Some Productive and reproductive performance traits:
1. Feed intake of does

Total feed intake of does during pregnancy and lactation periods,
generally, were affected (P<0.01& P<0.05) by pomegranate dried waste
(PDW) supplementations as compared to control (Table 3). Rabbit doe
supplied levels 0.5, 1.0 and 1.5% with (PDW) in their diet caused to increase
(P< 0.002) in feed intake of does by about 13 % in comparison with those does
fed the control diet during pregnancy period. On the other hand, does supplied


http://www.guthcad.com/ssl/buy_pdf-xchange.htm
http://www.guthcad.com/ssl/buy_pdf-xchange.htm

28

AZOZ & BASYONY

Table 3: Some productive & reproductive performance traits of does fed
diets supplemented with different levels of pomegranate dried

waste (PDW).
Items PDW levels in the diet (%)
Control 0.5 1.0 1.5
During pregnancy period P value
Doe body weight (g), at mating| 2950 2910 2990 2920 NS
148 146 +39 +40
Feed intake, (g) 3510° 39507 40607 4080° 0.01
164 156 +39 165
Litter size at birth 4.98° 7.82° 7.98° 8.42° 0.01
+0.41 +0.67 +0.57 +0.37
Litter weight at birth, (g) 198.85° | 314.44° 319.52® | 335.20° 0.01
+18.61 122.54 +20.59 +21.63
During lactation period
Feed intake, (g) 4902° 5365" 56347 5660° 0.05
+86 165 176 81
Litter size at weaning 3.74° 6.10° 7.09% 7.10°% 0.05
+1.14 +1.01 +0.48 +0.91
Litter weight at weaning, (g) | 1743.40° | 2493.56° 2953.8° 2853.21° 0.05
+40.13 +51.26 +48.11 +39.2
Pre weaning mortality rate, (%)| 24.9° 21.9° 11.2° 15.7° 0.0001
+9.15 8.1 +2.34 +3.98

a,b,c Means within a column not sharing similar superscripts are significantly different (P< 0.05).

NS : Not significant (P > 0.05).

with 1.0 and 1.5% (PDW) in their diet resulted in a significant increase in feed
intake during lactation period, followed by those fed 0.5% in their diets,
respectively, as compared to the control group, during summer months.

These declines in the control treatment tend to the effect of high
temperature on the thermal receptors that transmit suppressive nerve impulses to
the appetite centre coursing a decrease in feed consumption.

Radwan and Abdel - Khalek (2007) suggested that the herb mixture of
equal parts of sage, oregano and sweet basal at 0.5% supplementation level
increased both of villi height, crypt depth and absorption area and improved
growth and health of rabbits grown under high ambient temperature conditions.
The significant increase in feed intake for does treated with PDW may be due to
PDW having antioxidant properties (Ghasemain et al., 2006) which delays the
start or slow the rate of oxidation reaction in animal cell (Little and Gladen,
1999). So, the consumption of PDW under summer hot conditions helps the
animal to improve feed intake and decrease oxidative status through antioxidant
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properties of PDW. Phenolic substances present in these fruit wastes are believed
to be behind this effect. They have been implicated in increasing the antioxidative
systems, acting as enzyme modulators and metal chelators (Butera et al., 2002
and Edenharder and Grunhage, 2003). These agents inhibit peroxidation reactions
and significantly reduce the oxidative stress (Fuhrman and Aviram 2001 and Pari
and Saravanan, 2002).

2. Litter size and weight at birth

Means of litter size and weight at birth are listed in (Table 3). The rabbit
does supplied at level 1.5% PDW in their diet caused clear to increase (P<0.01) in
litter size by about 40.86 % as compared with those does fed control diet. On the
other hand, does supplied at levels 0.5 or 1.0% PDW in their diet resulted in a
significant increase in litter size as compared to the control group. However, there
were significant effects among treatment group on litter weight at birth with PDW
supplementation, this increase due to the increase the number of bunny at birth.
Theses results were agreed with Abdel-Samee, et al (2005), who described that
the litter size and weight of rabbits increased (P<0.05) in summer months than
that in winter months for California and NZW rabbits at birth, 21 days of age and
at weaning. Abdel-Khalek et al. (2008) indicate that supplied vitamin E in diet
rabbits had the highest values of litter size and weight at birth.

Litter size and weight at weaning generally affected (P<0.05) by
pomegranate dried waste (PDW) supplementations compared to control group.
The rabbit does supplied at levels 1.0 or 1.5% (PDW) in their diet caused to
increase (P<0.05) in litter size at weaning by about 47.3 % in comparison with
those fed control diet. On the other hand, rabbits doe supplied at level 0.5% PDW
in their diet resulted increased in a significant litter size at weaning (by about
38.7%) in comparison with those group fed the control diet. The clear
improvement in performance of polyphenol with (PDW) treatments might be due
to its protective action against lipid oxidation in the cell membrane (Liebler,
1992). Also, it was important for newborns, which exhibits a greater sensitivity to
oxidative damage than adults, and for the development of the immune system in
young animals (Debier et al., 2005).

However, litter weight at weaning age for the rabbit does supplied with 0.5,
1.0 or 1.5% PDW levels in their diet had been increased (P< 0.05) in comparison
with those group fed the control diet. These improvement back to the number of
pups per doe, but the reduction in pups weight tend to that young rabbits reared in
larger litters have access to less milk, which leads to reduce weight gain
(Sezendro, 1999).Vicenye and Garcia- Ximenez (1992), also established that both



http://www.guthcad.com/ssl/buy_pdf-xchange.htm
http://www.guthcad.com/ssl/buy_pdf-xchange.htm

30 AZOZ & BASYONY

the ability of the doe for milk production and competition between suckling
rabbits limits the maximum expression of genetically determined ability for
growth. On the other hand, Marai et al. (1996) showed that pups weight gain were
lower in summer than in winter by 19, 25 and 23 % during the period (0-21), (21-
35) and (0-35) days of age, respectively.

3. Pre- weaning mortality rate from birth to weaning:

Means of pre- weaning mortality rate from birth to weaning age in the
treatments groups were 24.9, 21.9, 11.2 and 15.7%, respectively (Table 3). The
differences between the treatments were significant. This result indicated that
PDW supplementation reduced mortality rate from birth to weaning age and this
reduction may be due to the increase in the defense mechanism system in these
treatments. Doe rabbits milk are contain Colostrums is the very first secretion of
the mammary glands. It is very nutritious and contains high levels of protein, milk
solids, globulins, fats and vitamin A. Most important, it contains antibodies
against the diseases to which the doe has immunity. It is critical to feed
colostrums for the first three days for maximum protection against disease
because the absorption of these antibodies disappears after three days.
Immunoglobulin among factors absorbed from milk that have potential for
regulating the immune responses of rabbit neonates. All the previous points will
reduce in hot months, so the addition of PDW in different levels as a rich source
of natural antioxidants in does rabbit diets will help them to protective from
oxidative stress.

Dietary polyphenols have been reported to possess potent antioxidant
activity by endogenous and exogenous mechanisms. Li et al., (2003) they found
that the extract of pomegranate leaves abundant with tannins was demonstrated to
be a good gastric protective agent, increase the activity of pepsin, improve the
secretion of bile, enhance the intestine peristalsis, inhibit the secretion of gastric
acid and dispel intestinal parasite by continual intestinal tract concentration.
Besides, pomegranate extract inclusion significantly enhanced the growth of
Bifidobacterium breve and Bifidobacterium inantis which conceder a good
probiotic essential for good health (Viuda-Martos et al., 2010).

Generally, the current study provide in field evidence that when
pomegranate dried waste at different levels 0.1, 1.0 and 1.5% could have a
satisfactory effect on performance of does rabbit since they have a high total
antioxidant effect against Oxidants (reactive oxygen species; ROS) that release
from the animal that expose to environmental stress (summer season) as indicated
in Table 3.



http://www.guthcad.com/ssl/buy_pdf-xchange.htm
http://www.guthcad.com/ssl/buy_pdf-xchange.htm

SUPPLEMENTATION OF NATURAL ANTIOXIDATIVE IN RABBITS 31

4. Milk yield

Doe rabbits fed basal ration and supplemented with 1.0 and 1.5
pomegranate dried waste showed the best value of milk yield (Table 4). The
differences were not significant between control and 0.5% PDW treatments.
However, 1.0 and 1.5% of PDW supplementation were significantly increased
(P < 0.01) the milk yield from birth to 21 and 28 days of lactation (Table 4).
These results were similar to those of Marai et al. (1996). Abdel-Khalek et al
.(2008) indicated that vitamin C and E or compilation had the highest values
for milk production during all lactation periods.

Table 4: Milk yield of NZW doe rabbits as affected by pomegranate dried
waste supplementations.

Items Pomegranate dried waste levels in the diet (%)
Mill yield (9): Control 0.5 1.0 1.5 P value
1% 70.22° 77.10° 90.1° 88.36° 0.01
+4.0 +6.11 +7.8 +10.1 '
2 89.11° 90.65° 100.04° 99.69° 0.01
+3.0 +8.6 +9.01 +8.9 '
3 109.60° 119.50° 144.16° 135.93° 0.01
+1.8 +8.9 +9.1 +6.8 '
4™ 80.48° 99.01% 104.36° 110.23° 0.01
+9.0 +12.0 +11.0 +10.0 '
0-21 days 89.64° 95.75° 111.43° 108°
+9.1 +11.0 +6.8 +8.9 0.01
0-28 days 87.35° 96.81% 109.67° 108.55°
+9.8 +8.6 +9.0 +10.01 0.01

a,b, Means within a column not sharing similar superscripts are significantly different
(P<0.05).
NS : Not significant (P > 0.05).

Blood biochemical constituents:

It could be observed that doe rabbits fed different levels (0.5, 1.0 and
1.5%) of PDW in diets had significant increase in high density lipoprotein
(HDL) cholesterol comparing with rabbits fed basal diet (Table 5). Moreover,
all groups administrated with different level of PDW (0.5, 1.0 and 1.5%) had a
significant decrease in plasma total cholesterol; triglycerides low density
lipoprotein (LDL) and very low density lipoprotein (v LDL) as compared with
the control group. A high consumption of phenolic compounds has already
been found to decrease serum cholesterol and triacylglycerol concentrations in
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Table 5: Blood constituents of NZW doe rabbits as affected by the
experimental diets.

Criteria Pomegranate dried waste levels (%0)
0 J o5 ] 10 | 15 | Pvalue
Blood plasma constituents
Total cholesterol, 68.33 66.33 64.00 63.67 0.005
(mg/dl) +4.89° | +4.76 +4.11° +4.52° '
. . 65.10 63.00 61.01 51.90
Triglycerides, (mg/dl) +354% | +346° | +369° +3.99¢ 0.0001
30.27 35.40 36.93 40.50
HDL- cholesterol, (mg/dl) +530° | +5.18° +5.53° +5 987 0.0001
23.84 18.13 14.67 14.59
LDL - cholesterol, (mg/dl) +189° | +185° +1.97¢ +2 13¢ 0.005
13.8 12.80 12.40 10.58
V LDL (mg/dl) +0.68" | £0.60° | +0.84° | +0.59° 0.005
Blood plasma antioxidant constituents
TAC?, (mmol/l) 1.99° 2.38° 2.55° 2.66° 0.0001
+0.02 +0.02 +0.04 +0.05
SOD?, units / L(u/l) 23.5° 35.98° 36.10° 36.48° 0.0001
+1.63 +2.43 +1.96 +2.64
GPX®, (u/l) 455° 673" 698" 896° 0.001
+40.1 +45.6 +48.7 +42.2
TBARS', (umol/ml 1.17* | 0.89° 0.82° 0.75° 0.0001
1
+04 +02 01 +03

a,b,c Means within a column not sharing similar superscripts are significantly different (P<0.05). NS
: Not significant (P > 0.05).

(1) TAC = Total antioxidant capacity. (2) SOD = Superoxide dismutase

(3) GSH-Px = Glutathion peroxidase (4) TBARS= Thiobarbituric acid

rat (Afaf et al., 2000). Meanwhile, groups supplemented with 1.0 and 1.5% had
intermediate values. Dietary supplementation with nutrients rich in antioxidants
was associated with inhibition of atherogenic modifications to LDL, macrophage
foam cell formation, and atherosclerosis. Aviram et al., (2000) reported that
dietary supplementation with nutrients rich in antioxidants was associated with
inhibition of atherogenic modifications of LDL, macrophage foam cell formation
and atherosclerosis. Also, Li et al., (2006) who reported that pomegranate peel
extract appeared to have more potential as a health supplement richer in natural
antioxidants than the pulp extract. These results are agreed with Esmaill Zadeh
et al. (2006) they reported that consumption of concentrated pomegranate juice
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for diabetic patient with hyperlipidemia significantly decreased in total cholesterol
(P<0.006) and had no significant changes in serum HDL. Also, Labib (2009)
reported that all hypercholestrolemic groups administrated with different level of
pomegranate peel powder (5, 10 and 15%) or administrated with pomegranate
peel extracted (1, 2 and 3%) had a significant decrease in serum low density
lipoprotein LDL, very V LDL, lipid peroxidation and atherogenic index
compared with hypercholesterolemic rats (control positive).

Blood plasma antioxidant constituents:

It is clear that, the high cholesterol diet used in this experiment could induce
many of the health hazards reported by different investigators. This shows how
important it is to find a way or a mean to avoid these health complications. The
beverages produced in this study, which was prepared from the vegetable or fruit
wastes can be that mean. These beverages proved to contain considerable number
and quantities of the polyphenolic antioxidants (EI-Shobaki et al., 2011) which
are believed to participate in the prevention of these health hazards. Pomegranate
peels contain of (3,164 % total phenols, w/ w.) could be a valuable source of
natural phenolic antioxidants.

Blood plasma TAC, SOD, and GPx activities significantly increased with
increasing pomegranate peel content while it decreased TBARS activity of blood
plasma (Table 5). These results are parallel with Bagri et al. (2008) about the
effects of administration of Punica Granatum aqueous extract at doses of 250
mg/kg and 500 mg/kg for 21 days on diabetic rats, resulted were in a significant
reduction in fasting blood glucose, TC, TG, LDL-C, V LDL-C and tissue LPO
levels coupled with elevation of HDL-C, GSH content and antioxidant enzymes
in comparison with diabetic control group.

Hermes-Lima et al. (1998) proposed that the activation of antioxidant
defenses, in which the actual production of oxyradicals should decrease, is a
preparative mechanism against oxidative stress caused by physiological stress
situations. Erisir et al. (2009) evaluates the oxidant and antioxidant status for
pregnancy in ewes and found decreased CAT activities and elevated GSH
concentrations and GSH-Px activities after the 1st month of pregnancy in ewes.

Conclusively, from these results indicate that the addition of pomegranate
dried waste at level 5.0 or 1.0% of the feed doe New Zealand White rabbits
during pregnancy and lactation periods improved milk production and most of the
reproductive performance, had a beneficial effect on blood cholesterol and the
antioxidative status of heat stressed does rabbit plasma, under Egyptian
conditions.
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