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INTRODUCTION 

 
Improved reproductive efficiency of buck rabbits dependent on many factors such as feeding, genetic strain, health status, management condition, season and 

age. These reasons are contributing to the great variation in semen qualities (Castellini, 2008; Alvariño, 2000; Colenbrander et al., 2003; Lavara et al., 2005 and 

El-Deeb, Mariam et al., 2015). Shortage of grain and high cost of imported feed ingredients were the major force to exploit other alternative unusual feeds in the 
progressing countries as moringa. Moringa generally called horse radish tree, as potential cheap protein source for livestock feeding) Sarwatt et al., 2002(.There 

are about thirteen species of Moringa trees in the family Moringaceae. They are local to India, the Red Sea area and/or parts of Africa. It is rich in carotene, 

ascorbic acid, vitamin B, calcium, potassium, selenium, zinc and iron and in the two amino acids scarce in other feeds such as methionine and cystine. Also, 
moringa contains exact plant pigments with demonstrated potent antioxidant such as the carotenoids - lutein, alpha and beta-carotene, xanthins, and chlorophyll; 

other phytochemicals with powerful antioxidant ability (Fuglie, 1999 and Surai, 2002).  

Moringa tree are the favorite part for use in animal feeding and investigators were conducted to study the influence of moringa leaves and seeds on the 
growth rate of layer chicks (Melesse et al., 2011), on the productive parameters of laying hens (Kakengi et al., 2007 and Abou-Elezz et al., 2011), on broilers’ 

performance (Juniar et al., 2008 and Olugbemi et al., 2010), and on the carcass, and blood components of weaning rabbits (Nuhu, 2010; Abbas and Ahmed, 2012; 

El-Sheikh et al., 2016 and Ibrahim et al., 2014). El-Sheikh (2014) reported that 3 % Moringa peregrine leaves meal can be used a feed additive without negative 
effect on rabbit growth performance. EL Deeb, Mariam  et al. (2015) found that Moringa Oleifera leaves could be incorporated at 4% without negative effect for  

reproductive efficiency and performance in male rabbits planned for breeding purpose and furthermore, for improving body weight of males offspring till 

marketing age.  
Few studies are available on using Moringa peregrine seeds (MPS) or leaves (MPL) as a dietary addition on buck reproductive performance. Hence, this 

study was carried out to study the beneficial effect of different levels of MPS and MPL on reproductive performance and some heamatological parameters of 

California buck rabbits. 

 

MATERIALS AND METHODS 

 

This work was carried out in South Sinai Research Station, Desert Research Center, Ministry of Agriculture and Land Reclamation located at Ras Suder, 

South Sinai, Egypt. The study was started in February 2013 till May 2013. Rabbits used to study the effect of Moringa peregrine seeds (MPS) and Moringa 
peregrine leaves (MPL) as additive enhancement on semen quality, litter traits performance from birth to weaning and hematological parameters of buck 
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The present study was carried out to study the effect of added different levels of Moringa peregrine seeds (MPS) and Moringa 
pergrine leaves (MPL) on reproductive performance and some hematological parameters of California rabbits. A total 
number of 40 buck and 25 doe California rabbits (5 months old and body weight of 2946.4 ± 40.09 g) were used and 
randomly separated into five equal groups (8 bucks and 5 does of each) according to dietary level of Moringa peregrine (MP); 
control group (G1) fed 0 % MP, G2 and G3 groups fed MPS by 0.2 and 0.4 %, respectively, while, G4 and G5 groups fed MPL 
by 1 and 3 %, respectively. The results represented that semen quality characteristic and reaction time of rabbits were 
improved (P<0.05) with using 1 and 3 % MPL (G4 and G5) in the diet. Testosterone hormone was increased (P<0.05) in the 
buck rabbits of G4 and G5 groups as compared to bucks of control group. Rabbits of G5 group showed significantly higher 
litter size and weight (at birth and at weaning) as compared to the litters in control group. On the other side, litter weight at 
weaning was increased (P<0.05) in the G4 group as compared to the rabbits of G3, G2 and G1 groups. However, pre-weaning 
mortality rate from birth to weaning was decreased (P<0.05) in the G3 and G5 groups than that in the G1 group. The results 
show that red blood cells, white blood cells and hemoglobin (Hb) level were increased (P<0.05) in the buck rabbits received 
3 % MPL as compared to G1 group. Meanwhile, hematocrit % was decreased (P<0.05) in the buck rabbits of G4 and G5 
groups as compared to those bucks in G1 group. Glucose and triglycerides (TG) concentrations were decreased (P<0.05) in 
the buck rabbits of G3, G4 and G5 groups as compared to two other groups. Insulin hormone was increased (P<0.05) in the 
buck rabbits of G4 and G5 groups than to those bucks of control group. In opposite trend, leptin hormone was lower 
(P<0.05) in the bucks received MP (G5, G4, G3 and G2 groups) as compared to bucks in G1 group. In conclusion, Moringa 
peregrine leaves (MPL) could be used at 3 % (G5 group) for enhance buck reproductive performance and blood constituents 
of California rabbits and likewise for improve pre-weaning offspring performance. 
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California rabbits. Moringa peregrine seeds and leaves were collected from Wadi Fieran in South Sinai, Egypt. The leaves and seeds were dried in dark area at 

room temperature and grounded to be a powder.     

A total number of 40 buck and 25 doe California rabbits (5 months old and body weight of 2946.4 ± 40.09 g) were used and randomly separated into five 
equal groups (8 bucks and 5 does of each) according to dietary level of Moringa peregrine (MP); control group (G1) fed 0 % MP, G2 and G3 groups fed Moringa 

peregrine seeds (MPS) by 0.2 and 0.4 %, respectively, while, G4 and G5 groups fed Moringa pergrine leaves (MPL) by 1 and 3 %, respectively. 

 Bucks and does were free of any physiological diseases and were kept under the same managerial, hygienic and environmental conditions. Bucks were 
individually housed in standard dimensions wired metallic cages. The rabbits were fed, ad-libitum, a commercial concentrate pelleted diet (Table 1). 

 

Table 1: Composition and proximate chemical analysis of diets 

 

 

Ingredients 

Levels of Moringa peregrine 

0.0% 

MP 

0.2% 

MPS 

0.4%  

MPS  

1%  

MPL  

3%  

MPL  

G1 G2 G3 G4 G5 

Corn 11.5 11 11 11.5 11.5 

Soybean meal (44 % CP)  16.8 16.8 16.7 16.3 15.3 

Wheat bran 28.5 28.5 28.5 29.5 29.5 
Clover hay 31.7 32 32 31.2 29.7 

Barley 6.5 6.5 6.4 5.5 6.0 

Moringa  seeds - 0.2 0.4 - - 

Moringa leaves meal - - - 1 3 

Molass 3 3 3 3 3 

Limestone 1.3 1.3 1.3 1.3 1.3 
Salt 0.3 0.3 0.3 0.3 0.3 

Premix* 0.3 0.3 0.3 0.3 0.3 

DL-methionin 0.1 0.1 0.1 0.1 0.1 

Total 100 100 100 100 100 

DE kcal. 2608 2603 2604 2601 2593 

CP% 18.02 18.08 18.11 18.03 18.0 

CF% 13.01 13.09 13.08 13.01 13.08 
EE% 2.30 2.37 2.44 2.39 2.46 

*Supplying each kg diet = Vit. A 12000 IU, Vit. D3 2000 IU, Vit. E 10 mg, Vit. K3 2 gm, Vit. B1 1000 mg, Vit. B2 5 mg, Vit. B6 1.5 mg, Vit. B12 10 mg, Niacin 

30 mg, Pantotheni acid 10 mg, Folic acid 1 mg, Choine 250 mg, Biotin 50 mg, Copper 5 mg, Manganese 60 mg, Zinc 50 mg, Iron 30 mg, Iodine 0.3 mg Selenium 

0.1 mg and Cobalt 0.1 mg. 
 

Semen was collected (four times during experimental period) from 8 bucks/group using a clean, dried and sterilized standard artificial vagina of rabbits 
and a teaser doe according to (Mocé et al., 2000). Reaction time was calculated in seconds as the time from introducing the doe to the buck and incidence of 

complete intercourse and ejaculation using stopwatch (Luzi et al., 1996). The ejaculate volume without gel fraction was measured by graduated test tube and 

recorded in milliliter. Sperm concentration was determined by the haemocytometer according to (Smith and Mayer, 1955) . Total sperm output was calculated 

by multiplying ejaculate volume and spermatozoa concentration. Percentage of live and abnormal sperms were determined after staining with eosin and 

nigrosine (Blom, 1950) and then calculated as a percentage out of randomly chosen 100 sperm counted. Percentage of motile spe rm was estimated a phase-

contrast microscope according to (Melrose and Laing, 1970). Total motile sperm number (TMS) was estimated by multiplying percentage of motile sperm and 
total sperm output. Semen quality factor (SQF) = (ejaculate volume × Sperm concentration × live spermatozoa) /100. Cconcentration of hydrogen ion (pH) of 

semen was immediately determined after collection by using Whatman pH Indicator paper. 

Before end the experiment by about 3 weeks, bucks were allowed to mate naturally with 25 California doe rabbits fed same MPS and MPL levels (5 does/ 
group) to study the effect of MP on litter traits performance from birth to weaning period (litter size at birth and at weaning, litter weight at birth and at weaning, 

litter weight change and mortality rate from birth to weaning). 

Blood samples were taken from the marginal ear vein into tubes containing EDTA as anticoagulant (10 rabbits /group). Hemoglobin concentration, 
hematocrit (%), red blood cells count and white blood cells count were examined immediately in whole blood using blood counter apparatus model Rayto Product 

RT-7600 Auto Hematology Analyzer and the rest of the blood was centrifuged for 15 minutes at 3000 rpm to collect plasma before being stored at -20 C until 

analysis.  
Plasma glucose, urea, creatinine, triglycerides, alanine transaminase (ALT) and aspartate transaminase (AST) were determined by the colorimetric methods 

with commercial kits. Insulin, leptin and testosterone hormones were measured by ELISA method. 

Statistical analysis was carried out using General Linear Model (GLM) procedures by SAS (2004) using simple one way analysis of variance. Duncan’s New 
Multiple Range Test (Duncan, 1955) separated differences among treatment means. 

 

RESULTS AND DISCUSSIONS 

 

1. Semen quality, reaction time and testosterone hormone: 

Results of semen quality are presented in (Table 2).  Semen quality characteristic of rabbits were improved with using Moringa peregrine leaves (MPL) in 
the diet. Bucks received 1 and 3 % MPL (G4 and G5, respectively) were showed improved (P<0.05) in SC (by +33.8 and +38.7 %, respectively), TSO (by +97.6 

and +91.1 %, respectively), SM (by +38.2 and +42.1 %, respectively), TMS (+173.3 and +171.9 %, respectively), DS (by -44.4 and -61.1 %, respectively), SA (by 

-36.0 and -33.5 %, respectively) and SQF (by +147.1 and +156.8 %, respectively). However, bucks supplemented with 1 and 3 % MPL recorded significantly 
superior (P<0.05) in EV by +63.0 and +52.1 %, respectively as compared to those bucks received 0.4 % MPS (G3) and was insignificantly increased by +19.0 and 

+11.1 %, respectively, when compared to bucks of G1 and G2 (0.2 % MPS) groups.  

On the other hand, bucks of G3 (0.4 % MPS) group showed significantly higher SM by +36.8 % and decreased DS by -44.4 % as compared to bucks 
received 0 % MP (G1). No significant differences among all groups were observed in the value of pH. 
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Table 2: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on semen quality and reaction time (RT) of buck California rabbits 

 

 
Traits 

Levels of Moringa peregrine (MP)  

 
±SE 

0 % 

MP (G1) 

0.2 %  

MPS (G2) 

0.4 %  

MPS (G3) 

1 %  

MPL (G4)  

3 %  

MPL (G5)  

EV (ml) 0.63ab 0.56ab 0.46b 0.75a 0.70a 0.10 

SC (106ml) 516.6c 500.0bc 608.3abc 691.6ab 716.6a 98.38 

TSO (106) 262.4c 280.0bc 279.8abc 518.7ab 501.6a 125.66 

SM (%) 63.3b 85.8a 86.6a 87.5a 90.0a 7.15 

TMS (106) 166.0b 240.2ab 242.3ab 453.8a 451.4a 126.92 

LS (%) 64.0b 70.6b 80.0a 80.0a 86.0a 2.47 
DS (%) 36.0a 29.3a 20.0b 20.0b 14.0b 2.47 

SA (%) 20.0a 14.6ab 18.0ab 12.8b 13.3b 2.86 

SQF 167.9c 197.6c 223.8bc 414.9ab 431.3a 97.28 
pH 7.0 6.9 7.0 7.1 7.1 0.07 

EV = ejaculate volume; SC = sperm concentration; TSO = total sperm output; SM = sperm motility; TMS = total motile sperm; LS = live spermatozoa; DS = dead 

spermatozoa; SA = sperm abnormalities; SQF = semen quality factor; pH = hydrogen ion.    
a, b, c Means with different superscript among columns are significant differences (P<0.05). 

 

Bucks received 1 and 3 % MPL (G4 and G5, respectively) were showed improved (P<0.05) in reaction time (RT) by -50.8 and -48.3 %, respectively, 

compared to those rabbits in control group (Figure 1). 

 

 
Fig. 1: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on reaction time of buck California rabbits 

G1 = control (bucks received 0.0 % MP); G2 = bucks received 0.2 % MPS; G3 = bucks received 0.4 % MPS; G4 = bucks received 1 % MPL; G5 = bucks 
received 3 % MPL. 

a, b, c Means with different superscript among groups are significant differences (P<0.05). 

 
Semen quality characteristics showed an improving trend in the California bucks received 1 or 3 % MPL (G4 or G5) compared to control bucks. Improving 

of semen quality characteristics may reflect on good fertility (Castellini & Lattaioli, 1999, Brun et al., 2002 and El-Deeb, Mariam et al., 2015). High nutritive 

value of MPL unified into – California bucks diets have a potential to progress reproductive efficiency of rabbit bucks and hence enhance fertility performance. 
Some of medicinal plants such as moringa are expansively used as aphrodisiac to release sexual dysfunction or as fertility enhancing agents. They oblige a boost of 

nutritive value thereby developing sexual performance and libido (Yakubu et al., 2007; Sumalatha et al., 2010).  

On the other side, this improvement in buck reproductive performance may be due to the MP are valuable in minerals such as Fe, vitamins A, B complex, C, 
K and E that importance in enhancing semen quality and reaction time (Odeyinka et al., 2008, Faye et al., 2011 and Dougnon et al., 2012).  Navodita and Varma 

(2014) assigned the improvement in semen quality to its moringa leaves as they are important source of vitamin B, calcium, protein and potassium, beta-carotene 
and other phytochemicals with prevailing antioxidant ability; dominant antioxidant vitamins - A, C and E and essential micro-nutrients with antioxidant activity as 

reported by Fuglie, (1999); Jaiswal et al. (2009) and Vongsak et al. (2013). Also, D’cruz Mathur (2005) and Sudha (2010) showed that the sperm cytoplasm 

contained low levels of foraging enzymes therefore an increase in the antioxidant enzyme system by moringa treatment can improve the reproductive progression 
and also enhances spermatogenesis, seminiferous tubules, testis and epididymal weight and seminal vesicles in the male rats. 

These results agreed with the results of El-Deeb, Mariam et al. (2015), they suggested that Moringa Oleifera leaves (MOL) could be integrated at 4% 

without negative effect for reproductive efficiency and performance of male rabbits intended for breeding purpose. Also, Ewoula et al. (2014) stated that inclusion 
of MOL in rabbits diet up to 7.5% improved semen quality but recommended using level 2.5 % MOL for enhance reproductive efficiency in male rabbits. 

Meanwhile, Abu Ahemen et al. (2013) reported that using MOL at 15 % level don’t caused any adverse effect on semen quality.  

Testosterone hormone (T2) was increased (P<0.05) in the buck rabbits received 3 % MPL (G5 group) by 36.2, 31.8 and 43.4 % as compared to those bucks of 
G3 (0.4 % MPS), G2 (0.2 % MPS) and G1 (0.0 % MP) groups, respectively (Figure 2).  

 

 
Fig. 2: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on testosterone hormone of buck California rabbits 

G1 = control (bucks received 0.0 % MP); G2 = bucks received 0.2 % MPS; G3 = bucks received 0.4 % MPS; G4 = bucks received 1 % MPL; G5 = bucks 
received 3 % MPL. 

a, b, c Means with different superscript among groups are significant differences (P<0.05). 

However, bucks of G4 (1 % MPL) showed significantly increased in T2 hormone by 20.1 and 26.5 % as compared to bucks of G3 and G1 groups, 
respectively. This increase in T2 level might attribute to that moringa supplementation led to increase leydig cell count, overall increased sexual performance, 
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enhances spermatogenesis, seminiferous tubules, testis and epididymal weight and seminal vesicles because moringa considered excellent source of powerful 

antioxidant vitamins such as  C, E, and A and essential micronutrients with antioxidant activity such as selenium and zinc (Prabsattroo et al., 2015, D’cruz Mathur, 

2005 and Sudha, 2010). 
 

2. Litter traits: 

Results of litter traits from birth to weaning are presented in (Table 3). Does in the G5 group (received 3 % MPL) showed significantly higher LSB, LSW, 
LWB and LWW 56.5, 84.2, 34.6 and 70.4 %, respectively than those litters in control group. Meanwhile, LSB and LSW were significantly increased in the G2 

(0.2 % MPS) group by 34.7 and 47.3 %, respectively as compared to control group (0.0 % MP). On the other side, LWW was increased (P<0.05) in the G4 (1 % 
MPL) group by 23.5, 59.2 and 59.9 % as compared to the rabbits of G3 (0.4 % MPS), G2 (0.2 % MPS) and G1 groups, respectively. However, LWC was 

significantly increased (P<0.05) in the G4 and G5 groups as compared to those rabbits in G3, G2 and G1 groups. The improve in litter traits in the rabbits fed MP 

diets may attributed to a high digestibility of its proteins that is possibly arising from a higher methionine and lysine supply and its antimicrobial activity (Booth 
and Wickens, 1988). These results agreed with those reported by Ayers et al. (1996); Okorie (2003); Odetola et al. (2012) and El-Deeb et al. (2015). Also, high 

protein and essential amino acids are abundant in the moringa leaves which can support livestock production (Makkar and Becker, 1996; Ferreira et al., 2008 and 

EL-Deeb et al., 2014). El-Sheikh (2014) reported that the chemical composition of Moringa peregrine leaves meal as 28.42 crude protein, 11.02 crude fiber and 
3524 kcal gross energy.  

MRB-W was decreased (P<0.05) in the G3 and G5 groups (3.8 and 2.7 %) than that in the control group (17.3 %), however, pre-weaning  mortality (MRB-W 

%) recorded insignificantly decreased in the rabbits of G2 (0.2 % MPS) and G4 (1 % MPL) than those in control group. The decrease in pre-weaning mortality rate 
of does received MPS and MPL may be explained by enhancing immune potential. It has been stated that moringa improves the immune systems in rabbits broiler 

chicks (Ibrahim et al., 2014 and EL-Deeb et al., 2014 and 2015). In addition, moringa contains plant pigments, phytochemicals, vitamins C, E, and A and essential 

micronutrients selenium and zinc with known powerful antioxidant properties (Fuglie, 1999; Dahot, 1988; Gupta and Barat, 1989; Fuglie, 2002; Anwar and 
Bhanger, 2003; Siddhuraju and Becker, 2003; Anhwange et al., 2004; and Anwar et al., 2007). The protective antioxidant compounds enabling cellular protection 

to occur by inhibition of free radical formation and maintain this process under control and restriction of chain formation and propagation and hence, fixing or 

removal of impaired molecules from the cell (Surai, 2002).  

 

Table 3: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on litter traits of California rabbits 

 

 
Traits 

Levels of Moringa peregrine (MP)  

 
±SE 

0.0 %  
MP (G1) 

0.2 % 
MPS (G2) 

0.4 %  
MPS (G3) 

1 % 
MPL (G4)  

3 % 
MPL (G5)  

LSB 4.6c 6.2ab 5.2bc 5.2bc 7.2a 0.40 

LSW 3.8c 5.6b 5.0bc 4.8bc 7.0a 0.41 

LWB (g) 322.4b 403.8ab 401.2ab 408.8ab 434.0a 30.49 
LWW (g) 2837.2b 2849.4b 3672.6b 4538.0a 4836.8a 276.60 

LWC (g) 2514.8b 2445.6b 3271.4b 4129.2a 4402.8a 268.04 
MRB-W (%) 17.3a 9.6ab 3.8b 7.6ab 2.7b 4.44 

LSB = litter size at birth; LSW = litter size at weaning; LWB = litter weight at birth; LWW = litter weight at weaning; LWC = litter weight change; MRB-W = 

mortality rate from birth to weaning.    

a, b, c Means with different superscript among columns are significant differences (P<0.05). 

 

3. Blood picture: 

The results in Table (4) show that red blood cells (RBC's), white blood cells (WBC's) count and hemoglobin (Hb) level were increased (P<0.05) in the buck 
rabbits received 3 % MPL (G5 group) by 27.5, 44.4 and 26.9 %, respectively as compared to G1 group. On the other hand, there were insignificantly increased in 

RBC's, WBC,s and Hb levels of buck rabbits of G4, G3 and G2 when compared to G1 (control group).  

These results may attributed to that MP is rich in amino acids, vitamins (particularly, vitamin C, E and A) and minerals particularly iron which considered 
strong antioxidants in preventing reduction of oxygen consumption in rabbits through protects leukocytes from auto-oxidation (Subadra et al., 1997; Faye et al., 

2011 and Ibrahim et al., 2014). Meanwhile, hematocrit % was decreased (P<0.05) in the buck rabbits of G4 and G5 groups by 8.6 and 8.4 %, respectively as 

compared to those bucks in control group. This reduction in Ht and MCV of rabbits fed moringa seeds and leaves might indicate an responses of rabbits fed 
moringa by rising surface ratio compared with volume unit so that quick diffusion of oxygen (Alessandro et al., 2011).  

 

Table 4: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on some blood picture of buck California rabbits  

 

 

Traits 

Levels of Moringa peregrine (MP)  

 

±SE 
0 %  

MP(G1) 

0.2 % 

MPS (G2) 

0.4 %  

MPS (G3) 

1 %  

MPL (G4) 

3 %  

MPL (G5) 

RBC’s (×106/ml3) 8.7b 10.8ab 9.8ab 10.4ab 11.1a 0.58 
WBC’s (×103/ml3) 8.1b 8.3b 9.5ab 9.7ab 11.7a 1.36 

Hb (g/dl) 11.5b 13.4ab 11.6b 12.4ab 14.6a 1.12 

Ht (%) 45.0a 42.7ab 42.8ab 41.1a 41.2b 1.68 

RBC’s, red blood cells; WBC’s, white blood cells; Hb, hemoglobin; Ht, hematocrit.  
a, b Means with different superscript among columns are significant differences (P<0.05). 

  
4. Some biochemical parameters: 

Glucose and triglycerides (TG) concentrations were decreased (P<0.05) in the buck rabbits of G3 (0.4 % MPS), G4 (1 % MPL) and G5 (3 % MPL) groups as 

compared to two other groups (Table 5). No significantly differences in urea, creatinine, aspartic transaminase (AST ) and alanine transaminase (ALT) levels were 
detected between all groups. The decrease in glucose concentration may propose that MP may have an insulin-like influence on peripheral tissues either by 

stimulating glucose uptake and metabolism or by inhibiting gluconeogenesis and glucose absorption into the muscles and adipose tissues (Ibrahim et al., 2014; 

Jaiswal et al. 2009; Jabeen et al., 2008; Luqman et al., 2012; Desta et al., 2011 and Kamanyi et al., 1994). Also, this decrease in TG level might attribute to MP 
cause hypocholesterolemic activity (Ghasi et al., 2000; Pari and Kumar, 2002 and Ibrahim et al., 2014).  

Liver and kidney is reported to contain enzymes such as ALT, AST and creatinine, it releases these enzymes to the blood when damaged (Kaplan et al., 

2003). So, the absence of significant differences among group diets may reflect normal liver and kidney functions of the buck rabbits received MP. And/or this 
might be an indication of the non-toxic action of MPS or MPL on the body metabolism of the rabbits (Teshome et al., 2001 and Ibrahim et al., 2014). 

 

 

 

 

 



5 
Citation: Morsy, A.S., Ashgan, M. Ellamie and Ibrahim, N.H., 2017. Effect of Moringa Peregrine Seeds and Leaves Additives on Semen Quality, Pre-Weaning  
                Offspring Performance and Blood Constituents of Rabbits. Res. J. Anim. & Vet. Sci., 9(2): 1-7 

 

 

Research Journal of Animal and Veterinary Sciences 

ISSN: 1819-5458 

Table 5: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on some biochemical parameters of buck California rabbits  

 

 
Traits 

Levels of Moringa peregrine (MP)  

 
±SE 

0 %  

MP (G1) 

0.2 % 

MPS (G2) 

0.4 %  

MPS (G3) 

1%  

MPL (G4) 

3% MPL(G5) 

Glucose (mg/dl) 101.7a 96.7a 85.3b 86.8b 80.9b 2.99 

TG (mg/dl)  157.6a 163.6a 136.6b 138.0b 127.2b 6.40 

Urea (mg/dl) 39.2 36.3 40.8 36.3 39.3 2.06 
Creatinine(mg/dl) 0.63 0.66 0.67 0.66 0.66 0.03 

ALT (I.U./L) 25.5 27.1 32.4 27.3 29.6 4.44 

AST (I.U./L) 42.4 48.3 53.0 45.8 46.3 5.14 

a, b Means with different superscript among columns are significant differences (P<0.05). 

TG= triglycerides; ALT, alanine transaminase; AST, aspartic transaminase.  

 
5. Insulin and leptin hormones: 

Insulin hormone was significantly higher (P<0.05) in the buck rabbits received 3 % MPL (G5 group) by 21.5, 29.5 and 37.7 % as compared to those bucks of 

G3 (0.4 % MPS), G2 (0.2 % MPS) and G1 (control) groups, respectively (Figure 3). 
 

 
Fig. 3: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on insulin hormone of buck California rabbits 

 

G1 = control (bucks received 0.0 % MP); G2 = bucks received 0.2 % MPS; G3 = bucks received 0.4 % MPS; G4 = bucks received 1 % MPL; G5 = bucks 

received 3 % MPL. 
a, b, c Means with different superscript among groups are significant differences (P<0.05). 

 

Meanwhile, bucks of G4 (1 % MPL) showed significantly increased in insulin hormone by 26.5 % as compared to the bucks of control group. Insulin is a 
serious hormone for the process of cellular glucose uptake and thus mainstreaming the normal levels of blood glucose. The antihyperglycemic and antioxidant 

abilities of moringa leaves (G5 and G4 groups) may be accompanied with its ability to improve insulin sensitivity (Muobarak, 2016). In opposite trend, leptin 

hormone was lower (P<0.05) in the bucks received MP (G5, G4, G3 and G2 groups) by -41.1, -25.7, -21.7 and -15.5 %, respectively, as compared to bucks in G1 

group (Figure 4). 

 

 
Fig. 4: Effect of Moringa peregrine seeds (MPS) and leaves (MPL) supplementation on leptin hormone of buck California rabbits 

 

G1 = control (bucks received 0.0 % MP); G2 = bucks received 0.2 % MPS; G3 = bucks received 0.4 % MPS; G4 = bucks received 1 % MPL; G5 = bucks 

received 3 % MPL. 
a, b, c Means with different superscript among groups are significant differences (P<0.05). 

 

Leptin hormone plays a critical role in the adjustment of feed intake and energy outflow throughout acting on its receptor expressed mainly in the 
hypothalamus (Bingham et al., 2008). Leptin hormone plays a role in fat metabolism and relates with insulin challenge and other markers of the metabolic 

syndrome (Gulturk and Erdal, 2008).  Leptin is a cytokine similar to polypeptide supplied by the adipocytes and it is over produced through obesity due to the 

generation of reactive oxygen species (Assal et al., 2007). Received Moringa peregrine perform as a good source of natural antioxidant due to the presence of 
various types of antioxidant compounds such as vitamin C, flavonoids and carotenoids (Anwar et al., 2007). Hence, it has the ability to scavenge free radicals with 

consequently lowering release of leptin hormone level in blood as there is a significant positive correlation between leptin concentration and reactive oxygen 

species generation (Xu et al., 2004). 
In conclusion, Moringa peregrine leaves (MPL) could be used at 3 % (G5 group) for enhance buck reproductive performance and blood constituents of 

California rabbits and likewise for improve pre-weaning offspring performance. 
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