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The present study aimed to investigate the effects of different 

levels of dietary supplementation of rocket (Eruca Sativa) seeds, 

carrot (Daucus Carota L) seeds or bay laurel (Bay laurel Nobilis L)., 

leaves and their mixed between them on some reproductive and 

productive traits, antioxidant status of doe rabbits and their 

offspring's, during the pregnancy and lactation periods, under the 

same conditions.Forty eight New Zealand White (NZW) doe rabbits 

about 6-7 months old (2.890-3.070 kg) were randomly allotted to 

eight dietary groups (6 rabbits in each treatment group). The first 

group  was fed a basal diet as control group,(T1); while the 

experimental second to eighth groups were fed the basal diet 

supplemented with 1.0% rocket seed (T2); 1.0% carrot seed (T3); 

1.0% bay laurel leaf (T4); 0.5% rocket seed+0.5% carrot seed (T5); 

0.5% carrot seed+0.5% bay laurel leaf (T6); 0.5% rocket 

seed+0.50% bay laurel leaf (T7) and 0.33% rocket seed+0.33% 

carrot seed+0.33% bay laurel leaf (T8), respectively. The 

experimental period lasted for 16 weeks.  

Live body weights of does before and after parturition days and 

at first day of lactation were significantly higher (P=0.05, 0.002 and 

0.01) in all treated rabbits as compared to control group 

respectively, while the response of does live body weights at weaning 

day was not significant. 

All treated groups had significantly higher total feed intake 

during pregnancy and lactation when compared to the control group. 

During pregnancy constantly plasma, antioxidant capacity and 

endogenous antioxidant enzymes in terms of glutathione peroxidase 

(GPx) and superoxide dismutase (SOD) were higher in treated 

groups compared to the control group, however the effect was 

significant in some treated groups. Hence, lipid peroxidation in 

terms of TBARs was significantly reduced in all treated groups 
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compared to control. Metabolic and sex hormones (T3 and E2) were 

significantly leveled up in all treated groups, while the effect on 

progesterone (P4) hormone was significantly higher for some 

treatments. 

During lactation period weekly and total milk yield were 

higher in treated groups. The improvement of milk yield was 

significant increased in T3, T4, T7 and T8 compared to the control 

group. During lactation period data on plasma antioxidant, 

constituents and hormones followed the same trends as in these 

concerning pregnancy periods, where treated groups surpassed the 

control group and favored the parameters evaluated.        

Litter size and weight at weaning significantly (P=0.01 and 

0.004) increased for all feed additives compared to control, 

respectively. The same trends were observed in litters weight gain fed 

diets supplemented with different feed additives. Means of pre- weaning 

survival rate (%) from birth to weaning age in the treatments groups 

were better significantly than control group. 

Conclusively, the findings of this study demonstrated that 

dietary supplementation of feed additives rocket seeds and carrot 

seeds or Bay leaves individually or in combinations improved 

reproductive or productive performance of does, antioxidant status 

hormone function during pregnancy and lactation period of doe 

rabbits. Moreover, offspring of rabbits the best results were obtained 

supplementing 0.33% rocket seed+0.33% carrot seed+0.33% bay 

laurel leaf/ diet of litter weight at weaning.  

Keywords: Rocket seeds, carrot seeds, Bay laurel leaves, productive, 

reproductive, antioxidants, doe rabbits. 

 

No doubt that the functional feeds are widely predicted to become 

one of the biggest dietary trends of the next 25 years. Plants (whole plants, 

leaves or seeds, mainly used as feedstuffs) and their extracts (considered as 

additives) are being increasingly used in animal nutrition as appetizers, 

digestive and physiological stimulants, colorants, and antioxidants, and for 

the prevention and treatment of certain pathological conditions. Always 

researchers look for natural feed additives away of using antibiotic to face 

the challenge of meeting the requests of increasingly informed and 

demanding consumers for products that provide similar effects of natural 

and controlled origin, the so-called pro-nutrients (Rosen, 1996).  

Herbs, spices, and their extracts are classified by habitat, part used, 

beneficial value, and type of administration. Although the difference 
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between herbs and spices is unclear, it has been suggested that herbs tend 

to be of leaf origin and spices of stem, bark, and seed origin (Collin, 2006). 

They cover a wide range of activities and some have been associated with 

improvements in animal performance and increased nutrient availability. 

Plants have developed arrange of low molecular weight secondary 

metabolites that help them to prevent physiological and environmental 

stress, and resist pathogens (Wenk, 2003). Most of these active secondary 

metabolites are isoprene derivatives, flavonoids and glucosinolates. 

Reports on the effects of this group of feed additives on rabbit growth 

performance (Omer et al., 2012), antioxidant, and antibacterial activity 

(Al-Turki, 2007), meat quality (Cardinali et al., 2012), blood biochemical 

parameters (Al- Jowari, 2012), reproductive performance (El-Nattat and 

El-Kady, 2007) and doe milk production (Eiben et al., 2004) are still fairly 

scarce, however in growing rabbits, particularly weaners, digestive 

disturbances are the main cause of the morbidity and mortality that create 

important economic losses for rabbit farmers (Licois, 2004 and Marlier et 

al., 2006). Weaning is the period in which the bunnies are separated from 

their mothers, milk is substituted with solid feed, and the bunnies immune 

system is still immature (Carabaño et al., 2006 and  Gidenne  et al., 2005).  

There is a growing interest in using natural sources of plants with 

medicinal properties, rocket (Eruca sativa) in Egypt has been stead 

increased for the strong demand to volatile oils for pharmaceutical 

purpose. This plant was found to be incarnate the body condition to 

counteract the stress of illness (Eisenberg et al., 1993). The rocket seeds 

contain carotenoids, vitamin C, flavonoids such as appiin and luteolin and 

glucosinolates the precursors of isothiocyanates and sulfaraphene (Talalay 

and Fahey, 2001), volatile oils like myristicin, apiole β-phellandrene 

(Bradley, 1992; Leung and Foster, 1996). Glucosinolates were found to 

have several biological activities including anticarcinogenic, antifungal and 

antibacterial plus their antioxidant action (Kim et al., 2004). They also, 

contain Zn, Cu, Fe, Mg, Mn and other elements (Abdo, 2003), which 

increase immune response of addition rocket seed, in rabbit feed diets 

significantly improved daily body gain and feed conversion and decrease 

daily feed intake (El-Nomeary et al., 2016).  

Also,  bay laurel (Bay laurel Nobilis L), which was presented as high 

level of nutritional support due to the content of free sugars, organic acids, 

PUFA and tocopherols together with antioxidant activity, such as 

scavenging activity, reducing power and lipid peroxidation inhibition (Dias 

et al. 2014).  Plasma TBARs a level was statistically lower in the rabbits 
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receiving bay leaves in their diets and enhanced plasma TAC 

(Casamassima et al., 2017). 

Carrot plants (Daucus Carota L) have also a unique combination of 

three flavonoids: kaempferol, quercetin and luteolin ( Ching and 

Mohamed, 2001 & Horbowicz, et al., 2008). They are also rich in other 

phenols, including chlorogenic, caffeic and β-hydroxybenzoic acids along 

with numerous cinnamic acid derivates. Seeds of carrot caused to decrease 

of cholesterol and have anti-bacterial, anti-fungal, anti-inflammatory and 

wound healing benefit, (Da Silva Dias 2014). Muralidharam et al. (2008) 

observed that levels of serum aspartame transaminase, alanine 

transaminase and lactate dehydrogenase were significantly lower in carrot 

seed extract fed rats. Moreover, Singh et al. (2010) observed that rats fed 

with carrot seeds showed a significant rise in levels of antioxidant enzymes 

such as SOD, catalase, and glutathione peroxidase as compared with the 

control group of rats.  

Therefore, this study aimed to compare more correctly the single and 

mixed effects on reproductive and productive performance of does rabbits 

and their offspring's, as well as, antioxidant activities, during the 

pregnancy and lactation periods of four commercially available natural 

feed additives as Rocket (Eruca Sativa) seeds and carrot (Daucus Carota 

L) seeds or Bay laurel Nobilis L. leaf and their mixed between them, under 

the same conditions. 
 

MATERIALS AND METHODS 
 

The experimental work of this study was carried out at El Nobaria 

Animal Production Research Station, Behara Governorate, Animal 

Production Research Institute, Egypt. It was started in April, 2017 and lasted 

for 16 weeks. 

A total of forty eight New Zealand White (NZW) does at maturation 

age (6 – 7 month), weighing 2.890-3.070 kg were equally divided into 8 

experimental treatments       ( 6 does in each treatment group) to study the 

response \of doe rabbits and their litters to dietary supplementation with 

Rocket (Eruca Sativa) seeds and carrot (Daucus Carota L) seeds or Bay 

laurel (Nobilis L.) leaves in according to the following treatments order 

Treatment 1: Basal diet as a control group (T1). 

Treatment 2: Control + 1.0% rocket seeds (T2). 

Treatment 3: Control + 1.0% carrot seeds (T3). 

Treatment 4: Control + 1.0% bay laurel leaves (T4). 

Treatment 5: Control + 0.5% rocket seeds+0.5% carrot seeds (T5). 

Treatment 6: Control + 0.5% carrot seeds+0.5% bay laurel leaves (T6). 
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Treatment 7: Control + 0.5% rocket seeds+0.50% bay laurel leaves (T7). 

Treatment 8: Control + 0.33% rocket seeds+0.33% carrot seeds+0.33% 

bay laurel leaves (T8). 

All animals were kept under the same environmental and managerial 

conditions. 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 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. 

The basal ration was formulated and pelleted to meet the nutrient 

requirements of rabbits according to NRC (1977). The ration was offered to 

rabbits ad libitum. The ingredients and chemical composition of the pelleted 

ration are shown in Table 1. The samples of pelleted ration was analyzed for 

crude protein (CP), crude fiber (CF), ether extract (EE), nitrogen-free extract 

(NFE) and ash according to A.O.A.C. (2003). 

Body weight and feed intake of each doe rabbits during pregnancy and 

lactation periods were recorded weekly. Milk yield was estimated day after 

day by the difference in doe weight before and after suckling that occurred 

once every test day. The decrease in mother weight was considered as the 

milk yield. Litter size, litter weight (g) at birth and weaning were recorded as 

mass product/doe; pre-weaning survival rate (%) recorded too.  

Blood plasma samples were withdrawn from ear vein at two phases; 

1) at 18 day of pregnancy and 2) at 18 day of lactation (peak of milk 

production). Blood samples were collected from the ear vein of all does 

and immediately placed on ice in heparinized tubes. Plasma was separated 

by centrifugation at 1500 rpm for 10 min. and stored at -60
o
C. 

Thiobarbituric acid-reactive substances (TBARs) were measured 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. Also, the following blood plasma hormones 

were analyzed; Concentrations of total Triiodotyronine (T3), Estradiol 

(E2), and Progesterone (P4) in blood plasma were determined by means of 

duplicate determinations using commercial kits for clinical use in humans 

(El Borg Laboratories, Alexandria, Egypt).  
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Table1. Ingredients and chemical analysis of the experimental diets.  
Ingredients Experimental groups 

T1 T2 T3 T4 T5 T6 T7 T8 

Berseem hay 34.0 34.0 34.0 34.0 34.0 34.0 34.00 34.0 

Barley 15.0 15.0 15.0 15.0 15.0 15.0 15.00 15.0 

Rocket seed 0.00 1.00 0.00 0.00 0.50 0.00   0.50 0.33 

Carrot seed 0.00 0.00 1.00 0.00 0.50 0.50 0.00 0.33 

Bay laurel leaf 0.00 0.00 0.00 1.00 0.00 0.50   0.50 0.33 

Corn yellow 10.8 10.8 10.8 10.8 10.8 10.8 10.80 10.8 

Wheat bran 13.3 12.3 12.3 12.3 12.3 12.3 12.30 12.31 

Soybean meal(CP44%) 21.5 21.5 21.5 21.5 21.5 21.5 21.50 21.5 

Molasses 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

Limestone 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Di-Ca phosphate 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

NaCl 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

Vit-min premix* 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

Lysine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Methionine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Total 100 100 100 100 100 100 100 100 

Chemical analysis (%) 

Dry matter 91.07 90.23 91.0 90.27 90.35 90.22 90.04 90.1 

Organic matter 84.18 83.75 83.99 83.37 83.57 83.75 83.04 83.22 

Crude protein 17.88 17.85 17.86 17.86 17.85 17.85 17.85 17.84 

Ether Extract 2.85 2.86 2.87 2.86 2.86 2.86 2.87 2.86 

Crude fiber 13.4 13.37 13.38 13.41 13.39 13.35 13.31 13.35 

Ash 6.89 6.48 7.01 6.9 6.78 6.47 7.0 6.88 

NFE 
50.05 49.67 49.88 49.24 49.47 49.69 49.01 49.17 

NDF** 37.88 37.79 37.82 37.91 37.85 37.74 37.62 37.74 

DE kcal/kg*** 2500.20 2504.36 2502.98 2498.81 2501.59 2507.14 2512.69 2507.14 

* Vit. and Min. mixture: Each kilogram of Vit. and Min. mixture contains: 2000.000 IU 

Vit. A, 150.000 IU Vita. D, 8.33 g Vit. E, 0.33 g Vit. K, 0.33 g Vit. B1, 1.0 g Vit. B2, 

0.33g Vit. B6, 8.33 g Vit.B 5, 1.7 mg Vit. B 1,2 3.33 g Pantothenic acid, 33 mg Biotin, 

0.83g Folic acid, 200 g Choline chloride, 11.7 g Zn, 12.5 g Fe, 16.6 mg Se, 16.6 mg 

Co, 66.7 g Mg and 5 g Mn.. 
**NFE = Crude protein- Crude fiber- Ether Extract. 

***Digestible energy (DE) of the experimental diets was calculated according  to the 

equation described by Cheeke et al., (1987) as follows: DE (K/cal) = 4.36-

0.0491×NDF% , NDF = 28.924+0.657× CF%. 

      T1=Treatment 1: Control., T2=Treatment 2: Control + 1.0% rocket seeds, 

T3=Treatment 3: Control + 1.0% carrot seeds, T4=Treatment 4: Control + 1.0% bay 

laurel leaves, T5=Treatment 5: Control + 0.5% rocket seeds+0.5% carrot seeds, 

T6=Treatment 6: Control + 0.5% carrot seeds+0.5% bay laurel leaves, T7=Treatment 

7: Control + 0.5% rocket seeds+0.50% bay laurel leaves, T8=Treatment 8: Control 

+ 0.33% rocket seeds+0.33% carrot seeds+0.33% bay laurel leaves. 
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Statistical Analysis:  

Data were analyzed by Completely Randomized Design according to 

Sendecor and Cochran (1982) using the General Linear Models of SAS 

(2001) as following statistical model: 

Yij = μ + Ti + εij . 

Where, Yij is the value measured, μ is the overall mean effect, Ti is the ith 

diet effect and εij is the random error associated with the jth rabbits assigned 

to the ith diet. Significant differences of P<0.05 between means were 

determined using Duncan's Multiple Range Test (Duncan, 1955).  

   

RESULTS AND DISCUSSION 
 

1. Body weight of does 

Body weights of doe rabbits as affected by studied feed additives 

displayed in Table 2. Results show that average doe body weight during 

pregnancy and lactation were significantly (P-0.05 and 0.01) affected by 

studied feed additives, except for weaning day, respectively. 

 

Table 2: Effect of dietary treatments on live body weight and feed intake of 

does during pregnancy and lactation periods 
Items Experimental treatment groups SEM 

 

P- 

value T1 T2 T3 T4 T5 T6 T7 T8 

Body weight: 

Initial LBW 

Before parturition day 

After parturition day 

At first day of lactation 

At weaning day 

2980 

3140b 

2690c 

2720b 

2815 

2965 

3300a 

2900a 

2950a 

2970 

2890 

3295a 

2790b 

2950a 

2970 

2990 

3325a 

2800b 

2890a 

2980 

3010 

3310a 

2910a 

2980a 

2985 

3070 

3350a 

2980a 

3050a 

3070 

2985 

3320a 

2875ab 

2900a 

2975 

2910 

3290a 

2870ab 

2915a 

2890 

108.47 

67.91 

55.69 

57.81 

86.47 

0.469 

0.05 

0.002 

0.01 

0.664 

Total feed intake 

During pregnancy 

During Lactation 

3575c 

4190c 
3810ab 

4640a 
3680b 

4500ab 
3770ab 

4210b 
3815ab 

4310b 
3820a 

4275b 
3730b 

4715a 
3870a 

4615a 
101.91 

130.24 

0.05 

0.0001 

a- c,  Means within a row not sharing similar superscripts are significantly different.  

T1=Treatment 1: Control, T2=Treatment 2: Control + 1.0% rocket seeds, T3=Treatment 3: 

Control + 1.0% carrot seeds, T4=Treatment 4: Control +  1.0% bay laurel leaves, 

T5=Treatment 5: Control + 0.5% rocket seeds+0.5% carrot seeds, T6=Treatment 6: 

Control + 0.5% carrot seeds+0.5%   bay laurel leaves, T7=Treatment 7: Control + 0.5% 
rocket seeds+0.50% bay laurel leaves, T8=Treatment 8: Control + 0.33% rocket seeds+    

0.33% carrot seeds+0.33% bay laurel leaves. 

 

Improved body weight (P=0.05) before parturition day was detected 

due to the addition all supplemented feed additives as compared with control 

group. Body weight after parturition day followed a downward trend when 

compared with the initial body weight of all the experimental treatment. 
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However, addition different feed additives in doe rabbit's diets significantly 

(P≤0.002) gave higher body weights than those higher than those fed the 

control diet. Ibrahim (2005) showed that growing rabbits that fed diets 

including 0.5% and 1% rocket seed or 1% bay laurel leaf growth performance 

significantly (P<0.05) increase in comparison with control group. These 

improvements may be attributed to the properties of this material that act not 

only as antibacterial, antiprotozoal and antifungal but also as antioxidant 

(Bradley, 1992; Leung and Foster, 1996 and Zeweil et al., 2008). The 

decrease in body weight after parturition may be due to that low circulating 

levels of leptin and glucose immediately after kindling are related to that body 

energy stores are depleted by pregnancy or that no energy is available for 

body tissue deposition due to the very low feed intake at kindling (Parigi Bini 

et al., 1990a; Houseknecht and Spurlock, 2003; Xiccato et al., 2005). Also, 

addition different levels of feed additives may be able to retrieve body 

condition, reduced physiological stress of lactation on the does, as well as, 

reducing the demand on the body reserves of does.  

During lactation period, body weight of rabbits fed diets supplemented 

with different feed additives was significantly (P≤0.01) higher as compared 

with control group at 1
st 

day of lactation period. At weaning day body weight 

of doe's rabbits fed on diets including different levels of feed additives did not 

lose weight as compared with control group. In this respect and during 

lactation, the doe’s body is subjected to a marked reduction in energy reserves 

following the mobilization of fat deposits (Pascual et al., 2000b, 2003). 

Unlike in treatment group addition additives help this energy loss remains 

constant throughout lactation (Parigi Bini et al., 1990b) and no recovery is 

observed during the final phase due to the milk energy output, which remains 

high even after 25–30 days of lactation. However, El-Tohamy and El-Kady 

(2007) found that the replacement of rocket meal to 50% crude protein level 

of soybean meal showed significant augmentation in the performance of 

rabbits. Similar trend obtained by El-Nomeary et al., (2015) who found that 

growth performance was improved significantly when growing rabbits fed on 

diet supplemented with 3% rocket seeds meal for 68 days. 
  

2. Total feed intake of does 

Data on the effect of studied treatments on total feed intake is presented 

in Table 2. Total feed intake of doe's rabbit during pregnancy and lactation 

periods were significantly higher (P≤0.01and P≤0.05) in tested groups as 

compared to control. The highest feed consumption were by does supplied 

with 0.5% carrot seeds+0.5% bay laurel leaves and 0.33% rocket 

seeds+0.33% carrot seeds+0.33% bay laurel leaves during pregnancy period. 
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In this concern, Ibrahim (2005), who found that daily feed intake for growing 

rabbits, received either rocket or bay laurel leaf at the level of 0.5 and 1% 

increased significantly as compared to the control group, which may be due to 

its beneficial effect for stimulating and activating the digestive system by 

improving the diet palatability and enhancing appetite. 

During lactation period rabbit doe supplied with 1.0% rocket seed. 

(0.5% rocket seed+0.50% bay laurel leaf) and (0.33% rocket seed+0.33% 

carrot seed+0.33% bay laurel leaf)  in their diet caused to increase (P= 

0.0001) in total feed intake of does in comparison with other treatments and 

does fed the control diet. In this term El-Nomeary  et al., (2016) found that 

growth performance were improved significantly when rabbits were fed on 

diet supplemented with black cumin (Nigella sativa), mustard (Sinapis alba), 

sesame (Sesamum indicum) and rocket (Eruca sativa) seeds meals as feed 

additives for 68 days. Such improvement of tested materials may be attributed 

to the properties of those materials that could be considered as anti-bacteria, 

anti-protozoal, anti-fungal and anti-oxidants.   

Thus, such assimilation didn't affect the palatability and voluntary feed 

intake in rabbits.  
 

3- Milk yields of does 

Milk production (g) of does during lactation periods were 

significantly affected by feed additives supplementation as compared to 

the control (Table 3). Does rabbit supplied with 1.0% carrot seed. 1.0% 

bay laurel leaf, (0.5% rocket seed+0.50% bay laurel leaf), (0.33% rocket 

seed+0.33% carrot seed+0.33% bay laurel leaf), in their diets constantly 

had a higher caused milk yield in comparison with other. Meanwhile, 

addition 1.0% rocket seed in doe feed caused to increase significantly 

((P=0.05) milk yield during mid lactation at 3
rd 

week when compared with 

control group. Also, addition of 0.5% carrot seed+0.5% bay laurel leaf in 

doe feed caused to increase significantly ((P=0.05) milk yield, during mid 

lactation at 4
th 

week when compared to control group. This could be due to 

that these additive improved secretions of metabolic hormones are altered 

in lactating does to favor mobilization of body reserves to support milk 

production. This improvement returned to the feed additives (rocket and 

carrot seed or bay laurel leaf) have high nutrient of vitamin A, beta- 

carotene (Rinzler 1990) and vitamin C (Barillari et al., (2005), Abdel-

Khalek et al., (2008) indicated that vitamin C and E or their combination 

had the highest values for milk production during all lactation periods. 
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4- Biomarkers of antioxidant of does 

Effects of different feed additives (rocket seed and carrot seed or bay 

laurel leaf)  on blood plasma antioxidant constituents of total antioxidant 

activity TAC, (mmol/l), superoxide dismutase SOD (u/l), glutathione 

peroxidase GPx (u/l) and thiobarbituric acid reactive substances TBARs, 

(µmol/ml) at 18 day mid pregnancy and lactation periods of does rabbits are 

presented in Table 3.  

Generally, during pregnancy all studied additives improved the TAC, 

SOD, GPx values as compared to the control; however, the response was not 

significant for all treatments. Hence, all additive managed to decrease 

significantly (P=0.05) the TBARs as compared the control. As during 

pregnancy values of TAC, SOD, GPx and TBARs during lactation following 

the same trend, where all feed additives enhanced the oxidation of blood 

plasma compared to the control. Pregnancy is a period in life when oxidative 

stress can be expected due to a high energy demand and increased oxygen 

requirement (Ganong, 2005).These results confirm that the antioxidant 

activity of phenolic compounds in feed additives (rocket seed and carrot seed 

or bay laurel leaf) is mainly due to their reduction−oxidation (redox) reactions 

and chemical structure (Hanafi et al., 2010; Da Silva Dias 2014 and Chahal et 

al., 2017)). An elevation of various indices of oxidative stress during the 

physiological course of pregnancy has been shown (Arikan et al., 2001; 

Djordjevic et al., 2004; Little and Gladen 1999). During pregnancy, oxidative 

stress has been associated with reproductive problems such as pre-eclampsia 

and abortion (Poston and Raijmakers 2004). Our results regarding antioxidant 

enzymes (SOD, TAC and GPx ) are in good agreement with those of 

Casamassima et al., (2017) who reported that plasma TBARs levels were 

statistically lower in the groups receiving bay laurel leaves while it enhanced 

TAC, retinol and alfa-tocopherol in rabbit. Moreover, Carocho and Ferreira, 

(2013) notice that the antioxidant activity exerted by bay laurel leaves could 

be attributed to the ability of phenol compounds which act as donors of 

hydrogen, metal chelators and radical scavenger of peroxides and 

superoxide's. 

The importance of these antioxidant enzymes is due to their 

involvement in the clearance of superoxide and H2O2 to maintain the 

structure and function of biological membranes (McCord 2000). SOD plays a 

role in an antioxidant defense system (Khan1999). Choi et al., (2010) 

reported that GPx was effective in converting the oxidized glutathione into 

reduced glutathione and in removing H2O2 created by oxidative stress. 
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5- Blood hormones 

Plasma hormones as Triiodothyronine (T3), Estradiol (E2) and 

Progesterone (P4) at 18 day mid pregnancy and lactation periods as affected 

by studied different levels of feed additives (rocket seed and carrot seed or 

bay laurel leaf) are presented in Table 4. 

Almost for all studied feed additives during pregnancy and lactation, 

and with exceptions, there were significant increases in blood plasma of 

studied hormones compared to the control group. The most noticeable 

increase was in individual supplementation groups compared to 

combination groups. The increase in the concentration of E2 in groups 

under feeding additives (rocket seed and carrot seed or bay laurel leaf) may 

be due to changes in follicular steroidogenesis and circulating steroid 

concentrations (Novak et al., 2003). Also, Mao et a., (1999) supported these 

results. They reported that nutrition may influence reproductive 

performance by number of mechanisms, including central effects on 

gonadotropin secretion. Pharmacological studies showed that carrot seeds 

exhibit anti-fertility properties in females (Bhatnagar, 1995 and Majundar et 

al., 1998). In most mammals the progesterone (P4) secreted during 

pregnancy inhibits oestrus and the pregnant female refuses to mate, but a 

pregnant doe may accept mating throughout the pregnancy period. In the 

otherside, from the third to the 15th day after mating the progesterone rate 

continues to increase, then remains stationary and finally drops rapidly 

before parturition, Lebas et al., (1997).  

Progesterone hormone level in blood plasma of pregnant does 

increased with the progress of pregnancy period reaching the highest level at 

day-14 of pregnancy and decreased thereafter (Gad Allah et al., 2005). This 

trend was similar to that shown by Meshreky and Metry (2000) and Ubilla 

et al. (2000).   

Milk synthesis depends on prolactin, a lactogenic hormone. During 

pregnancy prolactin is inhibited by the oestrogens and by progesterone, 

Lebas et al., (1997). Lower blood T3 concentration could reduce the rate of 

oxidation and the rate of continuous breakdown and formation of protein 

and fat in the most, if not all mammary tissue (Riis and Madsen, 1985). In 

this context Todini et al., (2007) explain that during gravidity in all 

mammalian species increased thyroid activity and blood hormone levels. 
 

6- Litter performances of does 

Performance and survival rate (%) of litters as affected by studied feed 

additives are displayed in Table 4. Results show that litter size at birth was 

not significantly affected by studied feed additives. Improved litter weight  
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Table 4: Effect of dietary treatments on performance of Litter at birth and 

weaning of does. 

Treatment 

groups 

At birth At weaning 
Weight 

gain 

(g) 

Pre- 

weaning 

survival 

rate, (%) 

Litter 

size 

Litter 

weight (g) 

Litter 

size 

Litter 

weight (g) 

T1 7.34 296.26b 5.33b 2478.5c 2182.2c 72.6b 

T2 6.90 324.40ab 6.90a 3381.0ab 3056.6ab 100a 

T3 7.11 312.84ab 7.11a 3341.7ab 3028.9ab 100a 

T4 7.35 352.80a 7.00a 3080.0b 2727.2b 95.2a 

T5 6.88 295.84b 6.45a 3192.8ab 2896.9ab 93.9ab 

T6 7.12 291.92b 7.12a 3275.2ab 2983.3ab 100a 

T7 6.68 287.24b 6.50a 2879.5b 2592.3b 97.3a 

T8 7.20 352.80
a 

7.20
a 

3600.0
a 

3247.2
a 

100
a 

SEM 0.72 76.31 0.36 58.34 36.7 23.11 

P-value 0.756 0.005 0.01 0.004 0.0001 0.01 

a-c Means within columns with no common superscripts are differ significantly.  

T1=Treatment 1: Control, T2=Treatment 2: Control + 1.0% rocket seeds, 

T3=Treatment 3: Control + 1.0% carrot seeds, T4=Treatment 4: Control +  1.0% bay 

laurel leaves, T5=Treatment 5: Control + 0.5% rocket seeds+0.5% carrot seeds, 

T6=Treatment 6: Control + 0.5% carrot seeds+0.5%   bay laurel leaves, T7=Treatment 

7: Control + 0.5% rocket seeds+0.50% bay laurel leaves, T8=Treatment 8: Control + 

0.33% rocket seeds+    0.33% carrot seeds+0.33% bay laurel leaves. 

 

(P=0.005) at birth was detected due to the additives tried, especially feeding 

diets with 1.0% bay laurel leaf (T4) and 0.33% rocket seed+0.33% carrot 

seed+0.33% bay laurel leaf (T8). The significant higher litter weight may be 

due to the link metabolic status and neuroendocrine improve of growth and 

reproduction that may be altering by endocrine function during periods of 

supplementation, feed additives and lactation (Barb et al., 2001). Litter size at 

weaning was significantly (P<0.01) higher in all experimental feed additives 

when compared with control group. Does supplied at levels 0.33% rocket 

seed+0.33% carrot seed+0.33% bay laurel leaf in their diet resulted in a 

significant increase in litter weight at weaning followed by the rest of 

experimental treatments as compared to the control group. The same trends 

were observed in weight gain of litters does fed diets supplemented with 

different feed additives. Thus, litter weight at this time would expect to be a 

useful index for lactational performance (Knight et al., 1986). Thus, the 

increase in their weight gain may be due to the increase in milk yield (Table 3).  

In this connection, Lebas et al. (1986) found close correlation between 

rabbit weight at 21 days and milk production between day 0 and day 21 (r = 

0.92). On the other hand, Afifi et al., (1973) and El-Kelawy (1993) postulated 

that the mean bunny weight at birth or at weaning decreased with the increase 
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of litter size at birth. The apparent increase in litter weight may be due to the 

increase of growth rate of offspring during lactation. Means of pre- weaning 

survival rate (%) from birth to weaning age in the treatments groups were 72.6, 

100, 100, 95.2, 93.9, 100, 97.3 and 100%, respectively (Table 3). The 

differences between the treatments were significant. This result indicated that 

feed additives (rocket seed and carrot seed or bay laurel leaf) 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.  

Conclusively, the findings of this study demonstrated that dietary 

supplementation of feed additives rocket seeds and carrot seeds or Bay leaves 

individually or in combinations improved productive performance, antioxidant 

status hormone function during pregnancy and lactation period of doe rabbits. 

Moreover, feed additives have a high antioxidant capacity or are good 

antioxidant properties, especially for stressed doe rabbits. 

 In the present study on rabbits the best results were obtained 

supplementing 0.33% rocket seed+0.33% carrot seed+0.33% bay laurel leaf/ 

diet of litter weight at weaning. 
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على أثز اسحخذام الاضافات الغذائية الطبيعية فى علائق امهات الارانب 

. والحناسلى الأداءالأنحاجى  
 

محمذ بسيىنى
 

محمذ محمىد
1

أبى بكز أحمذ عشوس,  
2

  
1  

وسارة – يزكش انبحىد انشراػيت - يؼهذ بحىد الاَخاج انحيىاًَ : لسى بحىد حغذيت انذواخٍ

.ع.و.ج- انشراػت   
2  

وسارة – يزكش انبحىد انشراػيت - يؼهذ بحىد الاَخاج انحيىاًَ: لسى بحىد حزبيت الاراَب

.ع.و.ج- انشراػت   

  

 انطبيؼيت نؼلائك الأراَبأخزيج هذِ انذراست نًؼزفت يذي حأثيزالاظافاث انغذائيت 

 اخزيج هذة انخدزبت بًحطت بحىد .ػهً بؼط انصفاث الإَخاخيت وانخُاسهيت نلأراَب

 يٍ 48حى اسخخذاو ػذد . يؼهذ بدىد الاَخاج انحيىاًَ– انخزبيت نلاَخاج انحيىاًَ بانُىباريت 

 خزاو وحى حىسيؼهى انً ثًاًَ  3.070-2.890اَاد الاراَب انُبىسبلاَذي بًخىسػ وسٌ 

انًدًىػت الاونً يدًىػت انًمارَت، . ( ايهاث نكم يدًىػت حدزيبيت6 )يداييغ يخىاسَت 

يٍ بذور % 1انًدًىػت انثاَيت وانثانثت وانزابؼت حى حغذيخها ػهً ػهيمت يعاف انيها 

ورق انهىري انًدًىػت انخايست وانسادست وانسابؼت % 1- بذور اندشر% 1- اندزخيز

ورق % 0.5+ بذور اندشر % 0.5 - )(بذور اندشر% 0.5+ بذور اندزخيز % 0.5)

بذور % 0.33)انًؼايهت انثايُت (ورق انهىري% 0.5+ بذور اندزخيز % 0.5 - )(انهىري

ػهً انخىانً اسخًزث انخدزبت  (ورق انهىري% 0.33+ بذور اندشر % 0.33+ اندزخيز

.  اسبىع16نًذة 

:  اوضحث النحائج الاجى

انخغذيت ػهً ػلائك ححخىي ػهً يسخىياث يخخهفت يٍ بذور اندزخيز   أن 

واندشر وورق انهىري ادث انً حذود ححسٍ يؼُىي نىسٌ اندسى واسخهلان انؼهف 

خلال فخزةانحًم وفخزة انزظافت وايعا ظهىر ححسٍ يؼُىي نىسٌ اندسى بؼذ انىلادة 

يباشزة يمارَت بًدًىػت انكُخزول هذا يًا يبيٍ اٌ هذة الاظافاث ادث انً انًحافظت 

ػهً وسٌ اندسى ثابج هذا بالاظافت انً سيادة وسٌ انخُاج ػُذ انىلادة وانفطاو وسيادة 

وسٌ انخهفت ػُذ انفطاو وسيادة اَخاج انهبٍ بشيادة يسخىياث يخخهفت يٍ بذور اندزخيز 

.  واندشر وورق انهىري فً ػلائك اَاد الأراَب

هذا كًا اوظحج انُخائح انً اٌ انُشاغ الاَشيًً نكم يٍ بلاسيا انذو ادي انً 

ونكٍ ساد انُشاغ الاَشيًً نكم يٍ انمذرة  ( TBARS)حذود اَخفاض يؼُىي نم  

واندهىحاثيىٌ  ( SOD)و انسىبز اوكسيذاس ديسًيىحاس  ( TAC)انخاكسذيت انكهيت 

 (E2) والاسخيزويذال (T3) حزاي ايىدو ثيزوَيٍ وحزكيش كم يٍ ( GPx)بيزوكسيذاس 

.   خلال فخزة انحًم وفخزة انزظاػت  يمارَت بانًدًىػت انًمارَت(P4) وانبزوخيسخيزوٌ
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بذور )هذِ انُخائح حىظح اٌ أسخخذاو الاظافاث انغذائيت انطبيؼيت : الحىصية

فً صىرة يُفزدة او خهيػ يشدوج فيًا بيُهى لاػلاف  (اندزخيز واندشر وورق انهىري

ايهاث الاراَب انُيىسيلاَذي نها حاثيز خيذ ػهً انصفاث انخُاسهيت نلايهاث يٍ ػذد ووسٌ 

هذا بانعافت انً اٌ . انخهفت ػُذ انًيلاد وانفطاو ويسخىي انذو يٍ انًزكباث انمابهت نهخاكسذ

ػذة الاظافاث انطبيؼيت نت فؼم انخاثيز انىلائً نًا يحخىيت يٍ يزكباث غبيؼيت يعادة 

.       نلاكسذة فً رفغ حيىيت الايهاث خلال فخزاث انحًم وانزظاػت


