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ABSTRACT

The experiment was conducted to investigate tleetedf Moringa oleifera leaf meal (MOLM) on haeniagy and
serum biochemical parameters of weaner rabbits. ntyw€20) weaned rabbits of mixed breeds, aged hstwie
5weeks with initial average live weight of 627.5grevrandomly allocated into four (4) treatment gosuwith five

(5) rabbits per treatment. Each rabbit served gglicate. The rabbits were fed diets containing @24, 10%, and
15% Moringa leaf meal in diets designated as T, Ts, and T, respectively. The experimental diets and clean
drinking water were supplied ad-libitum throughotlte experimental periods of 8 weeks. The resulthef
experiment showed no significant (P>0.05) diffeesicamong the treatments for packed cell volumevjPfed
blood cell (RBC), mean corpuscular volume (MCV)ameorpuscular haemoglobin (MCH), mean corpuscular
haemolobin concentration (MCHC), white blood cdymphocyte, neutrophils, monocytes, basophils and
eosinophils. Significant effect of diet was onlgerved on haemoglobin (Hb) concentration whose emlwere
however within the normal range for healthy rabbi® significant (P>0.05) influence of diet wdsserved on all
the serum biochemical parameters studied. Therefbmmuld be concluded that inclusion of Moringaitera leaf
meal in the diets of weaner rabbits up to 15% haadverse effect on blood profile of rabbits.
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INTRODUCTION

Rabbit meat production has been on the increallggieria in recent years. The rabf@ryctolagus cuniculusy the
most productive meat producing among all domestttatnimals. The feeding habits offer no appreciable
competition with man. This is because it can stbsisgreen as basal diets. In addition to thispitabhave a
number of other characteristics that might be athgeous to subsistence farming system, such asstineil body
size, short generation interval with a relativdipd gestation period of 30-31days.The use of feragd other agro-
industrial by-products have become an area oféstdior many researchers because of the challeyagesl by the
high cost of conventional feedstuff. Recently, éhieas been interest in the utilization of Morinjio(inga oleiferg
commonly called horse radish tree or drum stick,tes potential inexpensive protein source forslivek feeding
[1]. It is rich in carotene, ascorbic acid, irondaim the two amino acids generally deficient in esttieeds i.e
methionine and cystine [2].

Blood analysis is an established means of assestimgal and health status of animal on feedirigldr since
ingestion of dietary components has measurableteffe blood composition [3] and may be considersdaa
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appropriate measure of long term nutritional staliss study was therefore, carried out to invesgghe effect of
feeding graded levels dforinga oleiferaleaf meal on the haematology and serum biocheriridades of rabbits in
Southern Guinea Savannah of Nigeria.

MATERIALSAND METHODS

Location-The study was conducted in Makurdi-Nigeria at th@versity of Agriculture, Livestock Teaching and
Research Farm Rabbitry Unit. Makurdi is locatedasitude 7’45N Longitude 8'3% E. The location lies in the
middle belt of Nigeria and is characterized by teeasons; dry and wet seasons. Annual rainfall safigen
508mm to 1016mm [4]. The temperature ranges bet@é¥hand 35C and the environment is warm.

Test ingredient- Moringa leaves were harvested within Makurdi town anddaied under shade to prevent the
leaves from being denatured until they were crigptouch. The leaves were thereafter crushed vathrher mill
before incorporation in the test diets. Four (4earimental diets were formulated. Diet 1 designa®d; served as
the control diet and contains no (O#dringa oleiferaleaf meal. Diet 2 designated ag Diet 3 as T, and Diet 4 as
T, containingMoringa oleiferaleaf meal at the levels of 5%, 10% and 15% respelgt(Table 1).

Table 1: Ingredient Composition of the experimental diet

Diets

Ingredients T, T Ts T4
Maize 35.00 35.45 35.25 34.00
FFSB 25.00 24.5 23.70 22.95
Maize Bran 21.95 17.00 13.00 10.00
Moringa Oleifera 0.00 5.00 10.00] 15.0
Rice Offal 15.00 15.00 15.00 15.00
Salt 0.30 0.30 0.30 0.30
Bone Meal 2.50 2.50 2.50 2.50
Premix 0.25 0.25 0.25 0.25

100.00 100.00 100.00 100.0D

Calculated Values

Crude Protein ¢ 17.07 17.07 17.0¢ 17.0¢

Crude Fibre % 9.24 9.25 9.34 9.51

Dry Matter % 95.69 95.42 94.34 93.3¢

Calcium % 0.50 0.50 0.50 0.50

Phosphorus % 0.51 0.51 0.50 0.5

ME (Kcallkg) 2506.50] 2521.5]1 2514.80 2473.10
T,=0% Moringa oleifera leaf meal 2E5% Moringa oleifera leaf meal

T3=10% Moringa oleifera leaf meal  ,F15% Moringa oleifera leaf meal

Experimental animals-Twenty weaner male rabbits of mixed breeds wersd us this study. The animals were
between 4-5 weeks old and with initial average lxeight of 627.5g. The rabbits were randomly altedao four
(4) treatment groups with five (5) rabbits per tme@nt. Each rabbit served as a replicate. Feedwaatdr were

suppliedad-libitum At the end of the feeding period, the animalseghper treatment) were starved of feed for
24hour and thereafter slaughtered.

Blood sample collection-Blood samples were collected into labeled Ethyldeamine tetra-acetic acid (EDTA)
treated tubes for haematological analysis andtimbes without anticoagulant for serum biochemicaValuation.
Evaluation was conducted according to the methahdly described by [5].

Data analysis-Data obtained were subjected to analyses of vagiasmg GenStat (Release 4.24) statistical package
[6]. Significant differences between treatment neearre separated using Duncan’s Multiple Range [Vést

RESULTS

The results of the effect of Moringa leaf meal @eimatological parameters of rabbits are present&dble 2. The
packed cell volume (PCV), mean corpuscular haenaglMCH), mean corpuscular haemoglobin conceradrati
(MCHC) mean corpuscular volume (MCV), red blood &BC) count and white blood cell (WBC) count werot

significantly (p>0.05) different among treatmert®emoglobin (Hb) content was significantly (p<0.@&)uenced
by dietary treatments.
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Table 2: Haematological parameters of weaner rabbitsfed graded levels of Moringa oleifera leaf meal

Diets
Parameters T T, T3 T4

Packed Cell Volume (%) 36.00+2.08  39.00+1.15 36.880| 41.00+1.00
Red Blood Cell (x1®/mn7) 5.99+0.34 6.51+0.21 6.12+0.13 6.83+0.17
Haemoglobin (g/dl) 11.82+0.83 12.99+0.46F | 12.23+0.28 | 13.6+0.33
Mean corpuscular volume ( 60.09+0.0: 60.03+0.0: 60.04+0.0. | 60.00+0.01
Mean Corpuscular Haemoglobin (pg) 19.77+0.p4 20000k | 20.00+0.02| 20.00+0.0p
Mean Corpuscular Haemoglobin Concentration (g{dl) 2.88+0.45 29.96+3.36 33.31+0.08 33.30+0.00
White Blood Cell (x181) 9.60+1.44 9.40+0.64 10.53+1.85  10.53+0.B7
Lymphocytes (%) 61.00+0.59 63.00+2.5P  66.67+3.33 .3880.33
Neutrophils (% 30.00+0.3: | 30.00+2.01 | 25.00+3.01 | 28.33+2.9I
Monocytes (%) 3.3340.33 2.33+0.33 3.67+0.88 2.33+0.33
Basophils (%) 2.67+0.33 2.67+0.33 2.67+0.67 2.33+0.33
Eosinophils (%) 3.00+1.00 2.00+0.53 2.00+0.58 3.00+0.598

3P means in the same row with different superscrgsignificantly different (P<0.05) . ,;$0% Moringa oleifera leaf meal
T,=5% Moringa oleifera leaf meal
T3=10% Moringa oleifera leaf meal  ,F15% Moringa oleifera leaf meal

The results of the effect dfloringa oleiferaleaf meal on serum biochemical parameters of talae presented in
Table 3. Total protein, albumin, total cholesteroCreatinine, conjugated bilirubin, total bilirmpiurea, Alanine
aminotransferase, Aspartate Aminotransferase akalimd phosphatase were not significantly differantong

treatment groups (p>0.05).

Table 3. Serum biochemical parameters of weaner rabbitsfed graded level of Moringa oleifera leaf meal

Diets
parameters T1 T2 T3 T4 Level of significance
Total protein (g/dl) 7.4940.22 7.7940.30 8.23+0.2B 7.72+0.53 ns
Albumin (g/dl) 3.53+0.09 3.80+0.05 3.96+0.04 3.8x0 ns
Globulin (g/dl! 3.9040.1! 3.9940.2! 4.28+0.2 3.9240.2( ns
Glucose (g/d 113.17+4.4 | 112.00+6.7 | 124.9340.6. | 111.13+4.8 ns
Urea (mg/dl) 6.00£0.49 7.33+0.27 9.17+1.39 9.0320.4 ns
Creatinine (mg/dl) 1.00+0.03 1.10+0.14 1.40+0.11 25%1.15 ns
Cholesterol (mg/dl)|  98.67+4.51 96.00+5.86  102.63#4| 103.33+8.67 ns
AST (Ul) 96.00+13.30] 96.80+12.10 103.30+9.10 106400 ns
ALT (UD) 61.70+4.8! | 65.07%5.3 66.43+5.8. | 65.93+2.2; ns
ALP (Ul) 121.00+4.1 | 113.67+6.1 | 124.33+8.3 | 112.33+4.7 ns
ALT = Alanine Aminotransferase AST=Aspartate Amenwferase ALP = Alkaline phosphatase

T,=0% Moringa oleifera leaf meal;#5% Moringa oleifera leaf meal ;£10% Moringa oleifera leaf meal  ,¥15% Moringa oleifera leaf
meal ns = not significant

DISCUSSI ON

Haematological components of blood are valuabledmitoring feed toxicity especially with feed cahsénts that
affect the formation of blood [8]. Packed cell vole (PCV) is a measure of the relative mass of b[@dThe
result obtained in this study shows that PCV ofbisbwere within the normal range reported by [¥@jo
considered the normal PCV of a healthy rabbit tobbeveen 30-50%. The normal PCV value is suggestfve
adequate nutritional status of the rabbits [3]. Témult is in agreement with the findings of [11favobserved no
significant (P >0.05) effect of feedifdoringa oleoferdeaf meal in the diet on PCV of Rabbit.

Red blood cells (RBC) function to transport oxygehhe values of RBC obtained in this study werehimitthe
normal range (5.46-7.94 x¥tn’) reported by [12]. No significant effect of dietas observed on RBC values.
Similarly [11] found no significant influence of eti on RBC of rabbit fedMoringa oleifera leaf meal. These
workers however reported lower values (3.2-3.35x6%) which were below the normal range. It has bedj [1
reported that increased RBC values were assoaitbdigh quality dietary protein and disease fa@émal.

The mean haemoglobin (Hb) value of rabbits in tresatt four (T;) was significantly (P >0.05) higher than those in
treatment one () and treatment three {jTbut similar (P >0.05) to the values of treatmigvi (T,). The Hb values
of rabbit on § and T, were numerically higher than the mean value pf(¢ontrol). This implies thaMoringa
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oleiferaproteins are of higher quality. It has been regub{14] that the low level of Hb of rabbits on tleatment
diets imply that the dietary proteins were not iglhhquality. Values however, were within the staiddeange (10.4-
17.4gm/dl) recommended for clinical healthy rablpit®]. There were no significant differences (P0%).in the
mean corpuscular volume (MCV), mean corpusculamuagobin concentration (MCH), and mean corpuscular
haemoglobin concentration (MCHC).The values obthimesre within the normal ranges reported [12]. This
suggests that the animals responded positivetheotest diet. The Red Blood cells indices (MCH, WiGnd
MCHC) are important morphological characteristi€aimaemia [15].

Leucocytes perform a defensive function in the begstem especially when transported to the bodydis. The
white blood cell counts were not significantly (p&9) different. Values obtained in this study warithin the
recommended normal range reported [12]. Thesetseulicate that the animals were healthy becaesesdse in
number of WBCs below the normal range is an inthoabf allergic conditions, anaphylactic shock aaitain
parasitism while elevated values indicate the erist of recent infection usually with bacteria [16]

The neutrophils, eosinophils, monocytes, basopid lgmphocytes were not significantly (P>0.05) efésl by
dietary treatments, thus indicating probably norptalsiology of the animals fedoringa oleiferaleaf meal. It also
implies that the immune system of rabbits were adex] the numerical difference observed were pighdie to
individual variations among these rabbits. The @mes of monocyte in the rabbit fed dietary treattmeontradicts
the observations of [5] who recorded total absefagaonocytes in male rabbits fed pawpaw peal ngiakce there
was no difference in the white blood cell countd &s differentials, there is no fear of immineiizard that may be
associated with the use Mdoringa oleiferaleaf meal. The non significant (P >0.05) influeméaliet on most of the
haematological indices and the positive influentéhe test diet on haemoglobin suggest the nutdi@dequacy
and safety of the test diet. This is because [Epprted that reduction or abnormal values of haelogical
parameters may indicate low protein intake, anaemfarasitological infestation.

The total protein was not significantly (p>0.056jluenced by dietary treatments. Values obtainéldafishin the
normal range (6.00 to 8.30) recommended [12]. Thamvalues of albumin and globulin obtained instugly were
also not significantly (p>0.05) influenced by distareatments. Since total protein, albumin andbglm are
generally influenced by the quality and quantitypobtein intake [18], the values obtained in thedgtindicate
nutritional adequacy of the dietary protein. Nonsfigant (p>0.05) influence of diet was observedsenum glucose,
cholesterol, urea and creatinine. This was a goditation that the dietary protein lfforinga oleiferaeaf meal was
well utilized by the rabbits. The non significapt=0.05) effect of diet on aspartate aminotransé&e(AsT), alanine
aminotransferase (ALT) and alkaline phosphatéadd’) is an indication that the treatments have ntoward
effect on the health status of the rabbits. THaesfor all the parameters were within the norraalyes established
[12].

CONCLUSION

The result of this study showed thdbringa oleifera leaf meal will support a normal blood profile. Tatore,
Moringa oleiferaleaf meal can be conveniently used as good ingmed feeding rabbits.
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