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Abstract

Feed components affect blood constituents and less consideration is often given to health status of the
animals used in feeding trials either with conventional or non-conventional feedstuffs; hence, blood analysis
is usually carried out in order to assess the degree of well-being of such animal. A total of ninety (forty-five
males and forty-five females) weaner rabbits with weight ranging from 790-830 grammes were used to
investigate the effect of different feed types on haematological and serum biochemical parameters of weaner
rabbits in first and second phase, respectively. The rabbits were allotted into 10 treatments after weight
equalization on the basis of sex and different dietary groups (100% mash, 100% pellet, 50% mash + 50%
Sunflower leaf, 50% pellet + 50% Sunflower leaf, and 100% Sunflower leaf) in a 2x5 factorial arrangement,
with each treatment consisting of 9 rabbits; each treatment was further subdivided into 3 replicates and 3
rabbits per each replicate. The experiment lasted for 10 weeks. Data were collected on blood profile
(haematology: packed cell volume — PCV, red blood cell counts — RBC, white blood cell counts — WBC,
haemoglobin — Hb, lymphocytes, mean corpuscular and haemoglobin concentration — MCHC; serum
biochemical indices: total serum protein, albumin, globulin, glucose, cholesterol, alkaline phosphate — ALP
and aspartate transferase — AST) at the end of the 6™ and 10" weeks of the experiment from one rabbit per
replicate. All data generated were arranged in a 2 x 5 factorial layout and subjected to one-way analysis of
variance in a completely randomized design. Results at 6" week revealed both male and female rabbits fed
combinations of concentrate and sunflower had the highest (p<0.05) red blood cell counts. Total protein
and albumin were highest (p<0.05) in male rabbits than female rabbits. Serum indices of male rabbits fed
100% sunflower had the highest (p<0.05) values of total protein, albumin, urea, and creatinine. At the 10"
week, Packed cell volume and red blood cell were highest (p<0.05) in females fed 100% pellet. Red blood
cells, neutrophils, urea, and creatinine were higher (p<0.05) in males than females. Females fed 100%
pellet had the highest (p<0.05) values of urea, creatinine, and cholesterol. It was concluded that sex had no
detrimental effect on haematological parameters and serum biochemical indices. However, feeding rabbits
100% forage reduced the ability of rabbits to fight infection resulting from reduced lymphocyte.
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Description of Problem

The rising demand for animal protein has
led to exploration of healthier meat options
apart from cattle, sheep, and goats for the ever-
increasing population. Rabbits are efficient
feed converters, highly prolific and easy to
manage with a short generation interval (1).
Increase in meat production can be achieved

through proper nutrition and inclusion of feed
ingredients at required levels (2). In recent
years, people involved in rabbit production are
faced with high cost of feeding (3). The high
cost of conventional feedstuffs is one of the
major limiting factors to large scale
commercial rabbit production in Nigeria (4). In
corroboration, 5 also  reported that
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conventional feeding has been the most critical

challenge of rabbit production, representing 70%

of the overall production cost. This made
rabbit rearing relatively expensive as there are
no known customized commercial feeds for
rabbits.

In an attempt to reduce feed cost in rabbit
production, nutritional interventions such as
feeding rabbits solely on some forage species
have been successfully carried out (6 and 7).
According to (3), forages could serve as a
potential source of nutrients for animals, since
rabbits can utilize fibrous materials for
production of meat (8). Rabbits can also thrive
on sunflowers because of their enlarged
caecum, sunflower is cost-effective with high
protein content of about 18% (8 and 9).
Furthermore, nutrient uptake can be affected
by the form of feed presentation; therefore,
feed presentation such as mash, crumbs, and
pellets are vital for effective utilization and a
crucial meat yield factor (10). Pelleted feeding
has been reported to reduce feed wastage,
selective feeding, aids in the destruction of
pathogenic ~ organisms, and  improves
palatability (11). However, low weight gain
was reported due to the presence of anti-
nutritional factors in tropical forages which
affect digestion and absorption of nutrients
(12).

The combination of concentrate in
different forms with forage is vital towards
achieving optimum performance and profit
maximization for the sustainability of rabbit
production. However, many feed products are
often fed to rabbits usually with the aim of
improving performance with less recourse to
the health and physiological status of the
animals (13). Emphasis by animal nutritionist
has always been on nutrient digestibility,
utilization and performance of farm animals
without given much consideration to the future
health status of the animals. There are factors
in the blood whose levels are usually
determined in order to assess the degree of
well-being of an animal as deviation in these
factors is used to access nutritional stress or

other factors that predispose animal to stress.
The commonest parameter for measuring these
implications is through the haematology of the
animals (14). Haematological studies are
important because the blood is the major
transport system of the body, and an evaluation
of the haematological profile usually furnishes
vital information on the body’s response to
injury of all forms, including toxic injury (15,
16 and 17). Moreover, the comparison of blood
profile with nutrient intake might indicate the
need for adjustment of certain nutrients upward
or downward for rabbits (18). Therefore, this
experiment evaluated the effect of different
feed types on the haematological and serum
biochemical parameters of male and female
weaner rabbits.

Materials and Methods
Experimental location

The experiment was carried out at the
Rabbitry Unit of Teaching and Research Farms,
Federal University of Agriculture, Abeokuta,
while blood analyses were carried out at the
College of Veterinary Medicine (COLVET) of
the same institution. This area is situated in the
rainforest vegetation zone of South-western
Nigeria on Latitude 7° 13" 49.46"" N,
Longitude 3° 26" 11.98"" E, and altitude of 98
m above sea level. The climate is humid with a
mean annual rainfall of 1003 mm; temperature,
31.9 to 34.8 °C, and relative humidity between
79.7 10 90.1 % (19).

Sources of test ingredients

Wild sunflower (Tithonia diversifolia)
leaves with succulent stems were harvested
daily around the Teaching and Research farm
of the Federal University of Agriculture
Abeokuta, Ogun State.

Experimental rabbits’ management

A total of ninety (forty-five males and
forty-five females) weaner rabbits with weight
ranging between 790-830 grammes were
procured from a reputable farm in Abeokuta,
Ogun state. Hutches and equipment were
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thoroughly washed and disinfected before the
commencement of the experiment, and the
rabbits were acclimatized for two weeks. The
dimensions of the hutches were as follows:
length: 105cm, width: 85cm, and height: 60cm.
They were placed inside a dwarf-walled stable
with wire mesh at the upper part for adequate
ventilation and covered with asbestos sheets as
the roofing material. The hutches' bases were
made of wire mesh for easy evacuation of
faeces and urine. Afterwards, rabbits were
randomly allotted into 10 treatments after
weight equalization on the basis of sex (male

and female) and different dietary groups (100%

mash, 100% pellet, 50% mash + 50%
Sunflower leaf, 50% pellet + 50% Sunflower

leaf, and 100% Sunflower leaf) with each
treatment consisting of 9 rabbits in a 2x5
factorial arrangement, with each treatment
consisting of 9 rabbits; each treatment was
further subdivided into 3 replicates and 3
rabbits per each replicate. Commercial
concentrate (growers mash and pellet) diets as
shown in Table 1 and water were provided ad
libitum throughout the experiment that lasted
for 10 weeks. The rabbits were raised under
natural ambient temperature and light and daily
routine management procedures were followed
to ensure a good hygienic environment
throughout the experiment with careful
watchfulness.

Table 1: Nutrient Composition of the Commercial Growers mash and pellet as declared by

the manufacturer

Ingredients Composition
Crude protein (%) 16.00

Fat/Oil (%) 5.00

Crude fibre (%) 7.00

Calcium (%) 1.60
Available phosphorus (%) 0.45

Lysine (%) 0.75
Methionine (%) 0.36

Salt (min) (%) 0.30

Energy (Kcal/Kg) 2450

Data collection
Blood collection and Analysis

At the end of the 6™ and 10" weeks of the
experiment, blood samples were collected from
one rabbit per replicate for determination of
hematological and biochemical components as
described by (20). 2.5ml of blood was
collected by puncturing the jugular vein and
allowing free flow of blood into labeled sterile
universal bottle containing 1.0mg/ml ethyl
diamine  tetracetic acid (EDTA) as
anticoagulant to determine the haematological
component according to the methods described
by (21) and (22). Another 2.5ml was also
collected into a labeled sterile sample bottles
without anticoagulant to determine the
biochemical components (20 and 21). All

blood samples were collected in the morning
before feeding (between 7.00 am to 9.00 am)
and transported immediately to the laboratory
for analysis. Haematological parameters
analyzed were packed cell volume (PCV),
haemoglobin concentration (Hb), white blood
cell counts (WBC), red blood cell counts
(RBC), neutrophil, lymphocytes, basophils,
eosinophils, monocytes, mean corpuscular
volume (MCV), mean corpuscular
haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC). Packed
cell volume (PCV) was determined with
Wintrobe’s microhaematocrit method while
red blood cell (RBC) and white blood cell
(WBC) were determined with an improved
Neubauer  haemocytometer.  Haemoglobin
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concentration (Hb) was determined using
cyano-methaemoglobin method. The
erythrocytic indices, mean cell volume (MCV),
mean cell haemoglobin (MCH) and mean cell
haemoglobin concentration (MCHC) were
calculated (22). For serum biochemical
analyses, blood samples collected into plain
tubes without anticoagulant were centrifuged
(Rotofix 32®-Hettich) at 3000 rpm for 10 min,
the serum was collected and kept at 20°C until

analysis. Total serum protein was determined
using the Biuret method as described by (23).
Albumin was determined using Bromocresol
Green (BCG) method while globulin was
estimated by subtracting albumin values from
total protein. Serum cholesterol  was
determined  spectrophotometrically  using
commercial Bio-La-Tests, and serum glucose
was estimated using a commercial glucose
colorimetric assay Kkit.

Table 2: Main effects of sex and feed types on haematological parameters of weaner rabbits &t"

week of the experiment

Sex Feed types

Parameters Male Female 100% Mash ~ 100% Pellet ~ 50%Mash+ 50%Pellet 100% sunflower
50%sunflower  +50%sunflower

Packed Cell Volume (%) — . 35474142 32.83+2.57 35174233  38.5041.77 35.831.67 36.0040.68
Haemoglobin conc. (g/dl) 12.1140.35  12.0010.45 11.1740.84  11.9310.74  12.954.57 12.1040.56 12.1340.19
Red blood cell (x1G/ul)  9.9240.36  8.8740.94 4.8841.08 5311041  59810.26 5.39+0.28 5424012
White blood cell (x109ul) 541017 5.380.23 8.0041.06 9.63+1.84 10.7740.99 8.9040.82 9.6840.58
Neutrophil (%) 40.204551  39.1315.65 42.33+8.78> 31.67+4.83  23.00+4.64 42.3319.840 59.0048.4%
Lymphocytes (%) 58.6045.22  59.0045.70 60.6747.02  66.17£15.56  54.5049.77 751744.2% 37.5048.11
Basophil (%) 0.10£0.07  0.0740.10 0.0040.00 0.0040.00 0.00£0.00 0.1740.17 02540.18
Eosinophil (%) 1.0310.28  0.73+0.25 0.6740.33%>  0.3310.33 0.830.48° 1.8310.4¢ 0.7540.36>
Monocytes (%) 1.80+0.44  1.670.35 1.3340.71 2.6740.76 1.0010.63 1.1740.40 2.5010.22
MCV (fL) 66.2840.53  66.2510.68 67.22+1.0%  66.73+1.38  64.2740.5° 66.630.7% 66.480 47
MCH (pg) 22404021 22.4410.28 22.90+0.34  22.70+0.6@>  21.6246.22 22.5010.300 22.3810.2%
MCHC (%) 33.7640.07  33.9140.15 34.0740.32  34.0040.29  33.6840.15 33.7740.11 33.6840.12

®Means on the same row having differentuperscripts are significantly (p<0.05) different

MCV: Mean Corpuscular Volume
MCH: Mean Corpuscular Haemoglobin
MCHC: Mean Corpusular Haemoglobin Concentration

Statistical Analysis

Data collected at 6™ and 10" week were
arranged in a 2 x 5 and 2 x 4 factorial layout
and subjected to one way analysis of variance
as described by (24). The factors were sex
(male and female) and 5 different feed types
(100% mash, 100% pellet, 50% mash + 50%
Sunflower leaf, 50% pellet + 50% Sunflower

leaf, and 100% Sunflower leaf)) and (sex (male
and female) and 4 different feed types (100%
mash, 100% pellet, 50% mash + 50%
Sunflower leaf and 50% pellet + 50%
Sunflower leaf)) for the6™ and 10" week,
respectively. Significant differences across
means were separated using Duncan's Multiple
Range Test of the same software.
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Table 3: Interaction Effect of sex and feed types onhaematological parameters of weaner rabbits at
6" week of the experiment

Sex Male Female

Feed type 100%Mash ~ 100%Pellet  50%mash+ 50%pellett 100% 100% 100% 50% Mash+ 50%pellett 100%
50%Sunflower ~ 50%Sunflower ~ Sunflower Mash pellet 50%Sunflower  50%Sunflower  Sunflower

Parameters

Paded Cell 350252  37.7+0.88  38.7+3.84 33.0£2.82 35.0£1.15 30.7+4.70 32.7+448  38.3+0.88 38.7£1.20 37.0£0.00

Volume (%)

Haemoglobin  11.8£0.90 1274029  13.0+1.23 11.2£0.77 11.9£0.32 10.5£1.50 1112140 12,9033 13.0£0.39 12.40.00

(g/dl)

Redblood ~ 53+0.282 574014  6.1+0.57% 4.8+0.28 5.240.142 458062  4.9+08%  60:0.7% 5.9+0.1% 5740002

cell(x109ul)

White blood ~ 9.70.81 9.4£0.99 10.40.74 10.1£0.67 10.1+1.24 631149  99+399  11.1£2.06 774123 9.3£0.00

cell (x10/ul)

Neutrophil ~ 55.0£14.530  29.3+10.08  22.0£9.02 50.7+11.85  44.0+11.55 2974384  34.0+30%  24.0+5.0% 34.0+16.56 74.0+0.00

(h)

Lymphocytes  53.0£13.200  65.7+10.65 76.78.35 46741202 51.0£12.12 683367 66.7t6.12  73.7+4.09 62.3£16.48 24.0£0.00

()

Basophil (%)  0.0£0.33 0.0£0.67  0.0£1.00 0.041.67 0.5£1.500 0.0£0.00c  0.0£0.00  0.0£0.00 0.3£0.3% 03£0.000

Eosinophil ~ 0.3£0.3%  0.7:067  1.0+1.002 174067 1.540.2% 1.0£0.58  0.0£0.00  0.7£0.3% 2.00.5% 0.0£0.00

(%)

Monogytes  1.741.20 3.041.53 0.310.33 1.0+0.00 3.040.00 104100 2.3+067  1.7£1.20 1.3£0.88 2.040.00

(h)

MCV (fL) 664+1.4%  66.2£0.3%  63.310.39 68.1+0.55 67.5+0.38 681153 67.2+3.04> 653:0.712 65.2¢0.810 65.5£0.000

MCH (pg) 225£0.620  224+0.06>  21.240.03 23.0£0.34 22.90.0% 2331013  23.0£1.3%  22.0£0.3% 22.0£0.23 21.90.000

MCHC (%) 338+0.19  33.8+0.06  33.6+0.17 33.8£0.23 33.9£0.20 34.440.62 3424042 33840.33 33.740.33 33.5+0.00

abMeans on the same row having different superscripts a re significantly (p<0.05) different
MCV: Mean Corpuscular Volume
MCH: Mean Corpuscular Haemoglobin
MCHC: Mean Corpuscular Haemoglobin Concentration

Table 4 : Main effects of sex and feed types on haematological parameters of
weaner rabbits at 10" week of the experiment

Sex Feed types
Parameters Male Female 100%Mash 100%Pellet 50%Mash + 50% Pellet+
50%sunflower  50%sunflower

Packed Cell Volume (%) 50.75+0.97 48.33+1.08 48.08+£0.45%>  5225+1.17a  47.67+2.04° 50.17+1.42¢20
Haemoglobin conc. (g/dl) 16.98+0.32 16.20£0.38 16.13£0.172b  17.53£0.36¢  15.95+0.69° 16.75+0.492b
Red blood cell (x10 ¥pl) 10.56+0.182 10.01£0.19 10.00£0.15° 10.81£0.262  9.91+£0.33® 10.43£0.2520
White blood cell(x103/ul) ~ 10.76+0.94 12.34£1.03 12.73£1.77 12.05+1.61 11.25£1.07 10.17+£1.24
Neutrophil (%) 30.98+1.562 17.92+1.410 20.33£3.400 2542446320 24.00£2.8020 28.00+2.272
Lymphocytes (%) 65.25+1.540 78.1711.462 75.75£3.51a  70.58+4.532  72.50+2.84 40 68.00+2.440
Basophil (%) 0.00£0.00 0.17£0.11 0.00£0.00 0.17£0.17 0.17£0.17 0.00£0.00
Eosinophil (%) 1.00£0.24 1.4240.39 1.00£0.52 1.00£0.45 1.50£0.62 1.33+0.333
Monocytes (%) 2.96+0.34 2.33+0.49 2.92+0.49 2.83£0.70 1.83+0.60 3.00£0.63
MCV (fL) 48.09+0.36 48.24+0.39 48.10£0.32 48.40£0.70 48.05£0.74 48.03£0.31
MCH (pg) 15.8620.15 16.16£0.14 15.88+0.22 16.22+0.25 16.07+£0.24 15.87£0.15
MCHC (%) 33.45+0.05 33.52+0.07 33.53+0.06 35.54+0.10 33.52+0.11 33.40£0.05

®Means on the same row having different superscripts are significantly (p<0.05) different
MCV: Mean Corpuscular Volume
MCH: Mean Corpuscular Haemoglobhin
MCHC: Mean Corpuscular Haemoglobin Concentration

Results and discussion

The main effects of sex and feed types on influenced by sex. This result corroborated the
haematological parameters of rabbits at 6™ report of (25) and (26), that no differences
week of experiment are depicted in Table 2. among the sexes for most haematological
There were no significant (p>0.05) differences  parameters. However, red blood cell count

in all haematological parameters measured as
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(RBC) was significantly (p<0.05) highest (5.98
x10%pl) in rabbits fed 50% mash+50%
sunflower and lowest (4.88 x10%/pl) in rabbits
fed 100% mash. RBC counts according to (27)
are influenced among other factors by nutrition,
physical activities and wvolume and its
reduction indicates anaemia. In this study,
there was no clinical state of anaemic condition.
This result is an indication that the feed types
had no negative effect on the RBC but instead
has the ability to improve it. Rabbits fed 100%
sunflower had significantly (p<0.05) highest
(59.00%) neutrophil count and lowest (31.67

and 23.00%) were observed in rabbits fed 100%

pellet and 50% mash+50 sunflower,
respectively. The neutrophil values gotten in
this study remained within the reference range
indicating that the feed types did not
compromise the welfare of the rabbits.
Lymphocyte count was significantly (p<0.05)
highest in rabbits fed 100% mash (60.67%),
100% pellet (66.17%), 50% pellet+50%
sunflower (75.17%), and lowest in rabbit fed
100% sunflower (37.50%). This may imply
that feeding rabbits 100% sunflower may
decline the ability of rabbits to fight infection.
According to (27), significantly lower
lymphocyte count is an indication of a
reduction in the ability of the experimental
rabbits to produce and release antibodies when
infections occur. Rabbits offered 50%
pellet+50% sunflower had the highest (p<0.05)
eosinophil (1.83%) while the lowest value
(0.33%) was obtained in rabbits offered 100%
pellet with values falling within the range
earlier established by (28) for rabbits.
Significantly (p<0.05) highest (67.22 and
22.90 fL) mean corpuscular volume (MCV)
and mean corpuscular haemoglobin (MCH),
respectively were recorded in rabbits fed 100%
mash while lowest values (64.27 and 21.62 fL)
were obtained in rabbits fed 50% mash+50%
sunflower. Similarly, (29) posited that MCV,

MCH and MCHC are used in diagnosing
anaemic conditions. However, values recorded
for MCV and MCH were slightly higher than
the normal range of 60.15 — 60.18 and 19.85 —
20.06, respectively reported by (27) for rabbits.
The interaction between sex and feed types on
haematological parameters at 6" week of the
experiment shown in Table 3 also revealed
significant  differences  (p<0.05) across
treatments for parameters such as red blood
cell counts, neutrophils, lymphocytes,
eosinophil, basophils, MCV and MCH.

In Table 4, the main effects of sex and
feed types on haematological parameters
measured in the 10" week of the experiment
revealed sex significantly influenced (p<0.05)
red blood cell counts, neutrophils, and
lymphocytes. Red blood cells and neutrophils
were higher (p<0.05) in male rabbits while
lymphocytes were (P<0.05) higher in females.
This is in accordance with reports by (30) who
listed sex as one of the several factors that can
affect haematological parameters of rabbits.
Higher red blood cell count and neutrophils in
males may be due to androgens' effect, which
stimulates erythropoiesis (31). However, all
values obtained for the haematological
parameters are within the range of values for
healthy rabbits (32). Previous studies by (30)
and (33) stated sex as one of many significant
factors influencing red cell blood count in
rabbits. Similarly, results by (34) discovered
that sexual dimorphism favoured
haematological parameters measured in males
than females. The higher lymphocyte count in
female rabbits at 10" week of this study does
not comply with the findings of (34) who
observed higher values for lymphocytes in
males. However, in experiments conducted by
(35) and (36), no significant differences in
lymphocytes were obtained between male and
female animals.
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Table 5: InteractionEffect of sex and feedtypes on haematological parameters of weaner
rabbits at 10" week of the experiment

Male Female

Parameters  100%Mash ~ 100%Pellet  50%Mash: 50%Pellet: 100%Mash ~ 100%Pellet  50%Mash: 50%Pellet:
50%sunflower  50%sunflower 50%sunflower  50%sunflower

Packed Cel ~ 47.740.33b  50.0+1.00®  47.0+4.04° 8742402 485£087® 54540872  48.3+2032 51.7+1.452
Volume (%)
Haemogobn ~ 16.0+0.152  16.%+0.34®  157+1.420 16.240.84 2 16.3:0.2¢ 18240292  16.2+0612 17.340.52%
conc. (g/d)
Red blood 99+020  10.3:011>  97+064° 10.240.45" 1044020 1130172 10.120.33° 10.7+021
cel (x10 ¥
Whteblood 13,5225 1324266  125+1.57 10.242.06 120£2.% 1.0£217  10.0:1.9 10.0+1.86
cell (x10 %)
Neutrophi 1274240¢  16.3:0.88 ¢ 19.3+1.86« 2.3+1.76% 280:0002 454912 BTE3T6D 2.7+0.882
(%)
Lymphocytes  83.0£3.00¢ 7971202  77.3+0.67% 7274273 68540.29%  61.5+4.33¢  67.7+4.06¢ 63.3+0.67 ¢
(%)
Basophi (%) 0.00.00 0.3+0.33 0.3+0.33 0.0+0.00 0.0+0.00 0.00.00 0.00.00 0.0£0.00
Eosinophi 2.0:0.58 1.0+1.00 1.7£1.20 1.0+0.58 0.00.00 1.0+0.00 1.3+0.67 1.7+0.33
(%)
Monocytes 2.3+0.88 3540.9 274145 3.0+0.58 1.3:0.88 2.3+0.88 3.0+1.00 3.01.00
(%)
MCV(fL) 8306 479017 4874050 4824147 83154 4781054 417H0.R2 4844050
MCH (pg) 1624020  15.6£0.32 16402 16.140.49 16.140.52 16.0£0.12 1594015 16.840.29
MCHC (%)  33.6x0.122 3350062 337+0.122 33.4+0.03 340152 36£0.172  334+0.09 33.440.072

a\eans on the same row having different superscripts are significantly (p<0.05) different
MCV: Mean Corpuscular Volume

MCH: Mean Corpuscular Haemoglobin

MCHC: Mean Corpuscular Haemoglob  in Concentration

Table 6: Main effects of sex and types on serum biochemical parameters of weaner

rabbits at 6" week of the experiment
Sex Feed types

Parameters Male Female 100%Mash ~ 100%Pellet  50%Mash+ 50%Pellet+ 100%
50%Sunflower  50%Sunflower  Sunflower

Glucose(mg/dl) 85.4744.16  90.31£3.79 98.38£7.55¢  89.82+7.2420  77.20+4.36° 88.2616.9620  §5.80£1.992
(ord) 70.90£0.82¢  68.960.95° 67.57¢1.41°  68.08£1.15>  71.77x1.392 69.87£1.672>  72.38£0.852

Total protein

Albumin(g/dI) 40.80£0.522  38.93£0.93 38.25+1.09> 38.35£0.83°  41.95+1.48: 39.25¢1.292  41.530.762
Globulin(g/dl) 30101048 30.03£0.36 20324053 29.73+1.24  29.82+0.14 30.6240.54 30.8540.12
Urea(mmolll) 15174187 15.4842.39 12.20£1.34 13504212 18.3245.83 13.52+0.85 20.60+3.61

Creatinine(mgfd) 0832007 0.80£0.04 0.75£0.04>  0.77£0.08>  0.68£0.07 0.72£0.05® 1,150,072
Cholesterol(mg/dl) ~ 84.89£4.19  83.82+4.30 84474943  8797£922  T78.68+4.54 86.47+4.72 84.20£5.09

AST (UIL) 78.284£329  88.395.38 87.3316.64  71.62¢5.09  91.57#1023  76.15+6.83 90.03+4 .44
ALT(UL) 30.90£2.05  44.67£3.07 47.20£2.95:  33.35£2.64>  43.70x4.190  4327£6.06®  43.93+5.02¢0
ALP (UIL) 48.69+4.12  42.18+3.23 35.98+2.410  36.80+4.270 445248212 59335342 50.5542.322

®Means on the same row having different supe  rscripts are significantly (p<0.05) different
AST= Aspartate transaminase , ALT= Alanine transaminase , ALP= Alkaline Phosphate

Feed type significantly affected parameters like  obtained for PCV, Hb, and RBC were
packed cell volume (PCV), haemoglobin significantly (P<0.05) highest in rabbits fed
concentration (Hb), red blood cells (RBC), 100% pellet (52.25%, 17.53 g/dl, 10.81x10%pl)
neutrophil, and lymphocytes. The values and the lowest value (47.67%, 15.95 g/dl and
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9.91x10%/pl) was recorded in rabbits fed 50%
mash+50% sunflower. These values indicated
the diets had no adverse effect on the rabbits.
(37) reported that the normal ranges of value
for rabbits are as follows: PCV: 30 — 35%, Hb:
93 - 193g/dl and RBC: 4.00 -
8.60(x106/mm3). According to (27), when the
haematological values fall within the normal
range reported for rabbits by (37), it is an
indication that the diets did not show any
adverse effects on haematological parameters
during the experimental period, but when the
values fall below the normal range, it is an
indication of anaemia (37, 38 and 39). Rabbits
fed 50% pellet+50% sunflower had the highest
(p<0.05) value (28.00%) for neutrophils, while
rabbits fed 100% mash had the lowest value
(20.33%). Comparative values were recorded
for those on 100% pellet and 50% mash+50%
sunflower. However, rabbits on a 100% mash
diet had the highest value (75.75%) of

lymphocytes, while rabbits fed 50% pellet+50%

sunflower recorded the lowest value (68.00%).
These values were within the normal range
presented by (27) for rabbits. Furthermore,
PCV, Hb, RBC, neutrophils, lymphocytes, and
MCHC differed significantly across treatments
as influenced by the interaction between sex
and feed types (Table 5). Results further
confirmed earlier reports by (31) that the
haematological parameters of rabbits can be
affected by several factors, especially by stress,
age, sex, and season, the nutritional and
hormonal status.

Main effects of sex and feed types on
serum biochemical parameters of weaner
rabbits at 6™ week of the experiment is shown
in Table 6. Total protein and albumin were
higher (p<0.05) in male rabbits than female
rabbits. This is in agreement with (40) who
ascribed significantly higher total protein and
serum albumin levels among males to the
androgens anabolic effect. On the other hand,
serum glucose was significantly (p<0.05)

highest (98.38mg/dl) in rabbits fed 100% mash
and lowest (77.20mg/dl) in rabbits on 50%
mash+50% sunflower. Similar values were
obtained in rabbits on other feed types. The
glucose level observed in rabbits fed different
feed types indicated that rabbits had the right
metabolic energy balance corroborating earlier
reports by (41); elevated glucose levels in
rabbits are generally due to various stress
factors. The highest value for total protein and
albumin were recorded in rabbits served 50%
mash+50% sunflower and 100% sunflower
while the lowest value was recorded in rabbits
fed 100% mash and 100% pellet respectively.
Serum protein and albumin synthesis are
related to the amount of available protein (42).
The significant increase observed in total
protein and albumin in rabbits fed feed types
containing sunflower forage might be that the
rabbits were able to utilize the available protein
in their feed better. Creatinine was
significantly highest (p<0.05) in rabbits fed
100% sunflower when compared with similar
values obtained in rabbits fed other feed types.
This might be due to the presence of some
bioactive compounds which have been
reported to block the energy metabolic
pathway in animals, thus making it difficult for
the animals to meet their energy requirement.
ALT value (47.20U/L) recorded in rabbits fed
100% mash is higher (p<0.05) while rabbits
fed 100% pellet had the lowest value
(33.35U/L) compared to those fed other feed
types. Rabbits fed 50% pellet+50% sunflower
had the highest ALP value (59.33U/L), those
fed 100% mash (35.98U/L) and 100% pellet
(36.80U/L) had the least values respectively.
The values were comparable with the normal
reference ranges for healthy rabbits reported by
(32). Furthermore, interaction between sex and
feed types depicted on Table 7 revealed all
serum biochemical parameters at 6" week of
experiment differed significantly (p<0.05)
except serum cholesterol.
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Table 8: Main effects of sex and feed types onserum biochemical parameters of weaner

rabbits at 10" of the experiment

Sex Feed types

Parameters Male Female 100%Mash 100%Pellet 50%Mash+ 50%Pellet+
50%Sunflower  50%Sunflower

Glucose (mg/dl) 79.0744.76 83.03+3.88 76.91+4.90 81.86+5.46 76.35+5.39 89.0748.08
Total protein (g/dl) 68.59+0.92 68.63+0.81 69.28+1.19 68.13+1.04 70.05+1.08 66.98+1.37
Albumin (g/dl) 39.46+0.83 39.40+0.64 39.50+1.15 39.78+0.75 40.20+0.94 38.20+1.28
Globulin (g/dl) 29.13+0.24 29.22+0.29 29.72+0.172 28.35+0.33b 29.85+0.272 28.78+0.342b
Urea (mmoll) 16.13+1.302  12.04+0.360 12.79+0.64 15.33+1.59 14.75+2.45 13.48+1.25
Creatinine (mg//dl) 0.83+0.062 0.67+0.02b 0.76+0.04 0.8440.13 0.70+0.04 0.67+0.42
Cholesterol (mg/dl) 76.79+6.26 59.1746.36 64.79+3.85 78.33+11.93 52.22+5.27 76.58+11.83
AST (UIL) 131.974599  135.57+10.26 14536415082 1515749.258  12532+10.65%  112.83+2.33P
ALT (ULL) 75.1544.90 85.9346.14 86.96+12.63 81.0445.44 79.2346.65 74.92+6.84
ALP (UL) 39.25+1.980  47.95+4.01a 41.34+1.55 47.72+7.23 41,05+3.32 44.30+5.62

% on the same row having different supersc

ripts are significantly (p<0.05) different

AST= Aspartate transaminase , ALT= Alanine transaminase , ALP= Alkaline Phosphate

Table 9: Effect of sex and feed types interaction on serum biochemical parameteisf growing

rabbits at 10" week of the experiment

Male Female
Parameters 100%Mash 100%Pellet 50%Mash+ 50%Pellet+ 100%Mash 100%Pellet 50%Mash+ 50%Pellet+
50%$ unflower 50%$ unflower 50%Sunflower 50%$Sunflower

Gucose (mg/d) 84.947.37 78.9¢7.59 78.87.34 89.6£11.17 600:165  849:9.09  73.9:9.23 88.514.21

Total protein (g/d) 60.20.75 66.6£1.73 70.421.07 68.3£2.42 69.4£257  69.7£0.20  69.74213 65.7+1.37

Aloumin (g/d) 30.720.79 351,10 40.3£0.71 30.242.39 056245 41002 401197 37.241.22

Gobuin (g/d) 205:03% 281067 301043 29.1£0.17% 209:011° 286017 29,6034 28,5:0.63°

Urea (mmol) 120:089° 12661060 11.2:048" 12.4£0,29° 136:084° 1812205  183:41% 14,6+2.55°

Creatinine (mg//d) ~ 0.7£0.00° 06£0.03 0.7£0.03 0.740.09 09:003%  1.1:0.20° 0.740.08 0.7:0,03

Choesterol (mg/d) ~ 60.8£7.17%  50.2+14.89%  43.6:7.02 73.1£18.69° 68.8:2.62% 97561108  60.8£3.95 80,148,368

AST (UIL) 160.1£29.60 151842049 121.5:11.26 108.9¢1.21 13074621 15138271 120.2420.62 116.8£3.19

ALT (IUL) 103.262247  90.9¢1.85 78.0¢4.45 71.6£2.63 708546 7126684  80.4+14.14 78.3£14.69

ALP (IU1L) 40.4+3.21 60.948.77 38.9+6.11 51.6£8.39 4231095 345341 43,2363 37.0+5.89

¥ on the same row having different superscripts are significant  ly (p<0.05) different

AST= Aspartate transaminase , ALT= Alanine transaminase , ALP= Alkaline Phosphate
Serum  biochemical parameters provide statistically significant difference existed
essential information about visceral organ between sexes for any serum biochemical

damage, particularly for the liver and the
kidneys (42, 30 and 33). On the 10" week of
the experiment, serum biochemical parameters

presented in Table 8 revealed that sex
significantly ~ (P<0.05) influenced urea,
creatinine, and ALP with male rabbits

recording significantly (P<0.05) higher urea
and creatinine while ALP was significantly
higher (P<0.05) in females. Serum ALP
activity originates from both liver and bone
and varies by age, and in young individuals’
serum ALP levels are higher because of rapid
bone growth; hence, serum ALP activity in this
study might be due to the differences in age
and growth period of the animals. These results
contradicted earlier reports by (26) that no

parameters of New Zealand white rabbits.
Globulin was significantly (P<0.05) highest
(29.72g/dl) in rabbits fed 100% mash and 50%
mash+50% sunflower (29.85¢g/dl) and lowest
(28.35g/dl) in rabbits fed 100% pellet.
Significantly (P<0.05) highest (151.57U/L)
AST was recorded in rabbits fed 100% pellet
while the lowest value (112.83U/L) was
observed in rabbits fed 50% pellet+50%
sunflower. Aminotransferases are normally
intracellular enzymes, with low levels found in
the plasma representing the release of cellular
contents during normal cell turnover. The
serum ALT and AST levels are elevated in
nearly all liver diseases and are particularly
high in conditions that cause extensive cell
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necrosis, including severe viral hepatitis or
toxic liver injury (42). AST occurs in a wide
variety of tissues, but with high concentrations
in muscular tissues and liver; hence, the
decrease in AST activity in rabbits fed 50%
pellet+50% sunflower could be a reflection of
the absence of degenerative changes in their
muscles and livers. Similarly, globulin, urea,
creatinine and cholesterol differed significantly
across treatments by the interaction between
sex and feed type (Table 9). Values recorded
were within the range of reference values
reported for rabbits in previous studies (43, 44
and 30). Increase in urea in the blood of an
animal is an indication of an increase in
muscles metabolic activities anaerobically
resulting to formation of ketones. Similarly, in
the evaluation of the effect of chemicals in the
kidney, an increase in serum urea implies an

increase in rate of deamination in the liver (45).

Conclusion and Applications
1. Sex had no detrimental effect on
haematological parameters and serum
biochemical indices as most of the
values obtained in this study fall within
the normal literature values for rabbits..

2. Feeding rabbits 100% sunflower reduced
the ability of rabbits to fight infection
and also cause difficulty for the animals
to meet their energy requirement as
indicated by the reduced lymphocyte
and increased creatinine respectively.
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