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Abstroct

Watermelon rind is o fruit woste that con be comeerted into fivestock teed by combining it with wheot oftal as an
absorbent: This non-conventional feedstuff can be incleded in the diet of livestock toreplace  This study was conducted to
evaluote the hoemotologicol ond serum biochemicol profiles of Hylo weoner robbits Fed 'Wheat Ottaol-Corried
Wotormelon Rind [WOWR). Forty-five six weoks old Hyla weoner robbits were randomly selected ond  housed
ndividuaily. Five concentrate diets comprising 0%, 10%, 20%, 30% ond 40% WOWR (wheot offol-cormed wotermelon
rind} were compounded and fed to weaner hylo robbits bosed on 4% of their body weights (ot on overoge weight of 1.02kg
per rabbit). The feeding trial losted 20 weeks. The analysis of blood components. pocked cell wolume (PCV], red blood cell
[RBC]), white blood ccll (WBC), plateict, hocmoglobin concentrotion (HB), meon corpusculor volume (MOV), mean
corpuscular hoemoglobin (MCH) and mean corpusculor hoemoglobin concentrotion (MCHC) showed that there were
significaont (p<0.05) differences omaong the robbits fed experimentaol diets. Theme were no significont differences in the
neutrophils, leucocytes, basophils, ymphocytes and monocytes of robbits fed the diff erent levels of WOWR {p=0.05). The
resultof the serum  Asportote Aminotronsferase (AST), Alanine Aminotransferase (ALT) and Allaline phosphotase (ALF)
of rabbits fed 10% to 40% WOWR waos significontly (p<0.05) lower than that of the control group (0% WOWH). it is
concluded thot feeding wotermelon rind with wheot offol os obsorbent (WIOWR) ot the different ndusion fevels hod no
odverse effect on the rabbits ond could be used o= a novel experimentol diet for robbits’ monogement to reploce moize.
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Intraduction
Hyla rabbit is a meat breed with high productivity, growth
rate, high disease-resistant, and more than 96 % survival
rate of growing robbits (Yamani, 1994). Nizzaand Meniello
{2000) reported that Hyla rabbits con attain o weight of
2750 gin 90

days, Hyla rabbit is reported to be a productive breed that
is used in many crossbreeding programs (Homouda et al.,
1920} It wos introduced at the experimental level in hot
and humid countries like Benin, Ghana ond Nigeria.
Among monagastric animals, rabbits utilize fibrous
materials for the production of meot. Gidenne (2000)
reported that rabbit hos low utilizotion of the fibrous
fraction due to the ropid passage of feed through the
gastrointestinal troct. Howewver, through the caecotrophic
octivity, the digestibility of nutrients is incremented
iMochado etal., 2012).

The high cost of formuloted concentrates and pelletized
feeds, compaunded from conventional ingredients,
including maize and soybean militotes against increased
rabbit production (Agunbiode et al, 2001). Rabbits have
the ability to convert foroges and other farm byproducts
thot are not consumed directly by humans into highly

nutritious meot. &s aresult, the develapment of alternative
feadstuffs in rabbit nutrition will continue to receive
attention in Migeria as long as the feed sources continue to
he scarce and expensive, The utilization of uncanventional
feedstuffs and forages which are not consumed by
humans can be used te produce animaol feeds [(Asar et al,,
2010y, Among such olternatives is the use of wotermelan
waste which is found to be abundont in minerals and
vitamins and can be used to feed animals like rabbits due
to fast-growing characteristics and their ability te convert
trapical forages and agricultural by-products to meat. it
was suggested by Bawala et al, (2008) thot nutritional
studies should not be limited to performonce, corcass
guality and protein intake alone, but the effect on blood
constituents is also relevant. There is a need to evaluate
the blood parameters of animals fed with non-
conventionol feeds such os WOWR in order to oscertain
the effect of the different inclusions on the health stotus of
the animals (Mahgoub et al, 2008). Blood exarmination
allows investigating the presence of several metabolites
and other constituents and helps detect conditions of
stress, which can be nutritional, environmental or physical
(Aderemi, 2004), Haematological parameters are those
factors in the blood whose levels are usually determined to
assess the degree of the well-being of an animal. They are
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impaortant in feeding trials because it has been established
that feed components affect blood constituents (Harper et
al,, 1979}, The blood porameters of animals present the
occasion to study the pothologicel, physiclogical and
nutritional stote of the animal {Doyle et al, 2006), which
then aids in nutritional andfor environmental stress
diagnosis (Aderemi, 2004). Furthermore, for blood
analysis, a readily ovailloble and fast means of assessing
the health status (Anosa, 1983). clinical evaluation for the
survey of physiological or pathological conditions (Bush,
1991), and a diognosticprognostic evaluation of various
diseases in animal [Nottidge et al, 1999). According to
Schalm et al. (1975), blood pictures of animals might be
influenced by certoin factors, one of which is nutrition.
Swenzon (1970) gnd Addass et al, (2012) posited that
nutrition affects the blood values of animals.

Due to established facts thot feed components aoffect
blood constituents (Harper et al, 1979) and paucity of
information on the effect of inclusion of agro-industrial by-
products on hoematological and serum biochemical
indices of rabbits. Thus, this study sought to evaluate
hoematological and serum biochemical parometers of
Hyla weaner rabbits fed wheat offal-carried wotermelon
rind.

Materials ond Methods

Experimental site

The study waos conducted at the students’ project site of
the Federal College of Animal Heolth and Production
Technology, Moor Plantation, |badan, A total number of
forty- five [45) Hylo weaner rabbits (six weeks old) were
used for the experiment. The rabbits were purchased from
Anurex Integrated Farm, Omiadio, lbadan.

Maonagement of experimental animals

The animals were housed in individual cages and were
occlimatized for two weeks before the commencement of
the experiment. The rabbits were provided with water ad
libitum while feed was served twice daily. The experiment
lasted for 20 weeks. The digts were fed to weaner Hyla
rabbits based on 4 % of their body weights (ot an average
weightof 1.02 kg per rabbit),

Preparation of experimental diet

Fresh watermelon rind was obtained from Ooje market in
Ibodan. The wotermelon rind was thoroughly rinsed with
water to remave sand particles, The rind was cut into
smaller pieces and ground with a milling machine. The
blernd of wheat offal-carried watermelon rind (WO WR)
was prepared in o rotie of 1:1; the blend WR waos
theroughly mixed with WO by hond until the fluid frem WHR
was not superflucus (Mokinde and Sonaiya, 2007). The
blend was then sun-dried by spreading thinly on palythens
sheets (0.5 mm thickness) on o concrete floor for 3 doys.
Five concentrote diets were compounded comprising 0, 10,
20, 30 and 40 % levels of inclusion of wheat offal-carried

watermelon rind meal (Table 1).

Blood sampling

In the 16th week of the study, blood samples were
collected from the experimental animaols via the jugulor
wein in the morning before feeding in order to measure the
hoematological and serum biochemical indices. The blood
sample was emptied into two sets of well-labelled saomple
bottles, one containing ethylene diamine tetra-acetate
(EDTA) as an anti-coagulant while the other contained no
anti-coagulant. The somple containing anti-coagulant
was used for the determination of pocked cell volume
(PCW), red blood cell (RBC), white blood cell WEC),
platelet [PLAT). hoemoglobin (HB), neutrophil [N),
lymphocytes (L), monocytes (M), eosinophils [EOQS),
basophils [BAS) = mean corpuscular volume (MCWV), mean
corpuscular haemaglabin (MCH) and mean corpuscular
hoemaoglobin concentration (MCHC) while sample without
anti-coagulant was used to analyse the serum
biochemical profiles (glucose, sodium, potassium, chioride,
bicarbonate, fluoride, creatinine, calcium, total protein,
albumin,  globuling bilirukin, blood count, gsportate
aminotransferase (AST), olkaline phosphatase (ALP),
alanine aminotransferase (ALT), total cholesteral,
triglycerides [TG), high-density lipopratein (HOL) and low-
density lipoprotein (LDL) of the rabbits fed the
experimental diets. All haematological parometers were
determined by conventional labaratory methods of Baker
and Silverton [1982); Bitto ond Gemade (2001), while
serum metabolites

were determined by methods described by Ochei and
Kolhathar (2007). The readings were carried out using o
phota spectrometerin the laboratory,

totistical onalysis
Dato obtained were statistically onalyzed with the General
Linear Model of SAS (2008) and the Duncan Mew Multiple
Ronge Test option of SAS (2008) wos used to detect
significont differences among means.

Results and Discussion

Haematological porameters of Hyla weaner rabbits fed
groded levels of WOWR are presented in Table 2, Results
revealed significant effects (P<0.05) of the experimental
diet as there was on increase in the values of packed cell
volume (PCY), red blood cell (RBC), white blood cell (WEBC),
platelet, hoemoglobin concentration (HE), meoan
carpuscular volume (MCWY), mean corpuscular
haemaglobin (MCH) and mean corpuscular haemoglobin
concentration (MCHC), This is contrary to the report of
Alogbe (2018) who reported no significant difference in
the hoematalogical traits but it is similar to the report of
Ekine etaol., {2018). who reported a significont effect on the
PCY HE, RBC, WEC and plotelet, Rabbits on 30% WOWR
had the highest numerical values of PAVC, REBC, WEBC, HC,
and MCHC thon rabbits on other experimentol diets,
Rabbits on o dietof 0%
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Table 1: Feed composition of the experimental diets

lmpredienis 0% WORWH 107 WIISWH 0% WO W WEIWE 0% WOWER
Maire AN ikoa b 1 14m -
WAWE L] e e e 00 010
Sy 250 A5 50 A5G0 RE ]

el

Padny ki=med 3000 ALHD ML Ll MU

[E173

Girounde 3000 00 i 00 A

=17

fice bon 1L 12 1280 (1] wd- 1}
Fishmeal Lo 100 KX ] 100 100
Batemeal 20 14K PELE] 100 240
Lysine 04 s 25 2y 25
Mothinine (124 s K25 02 (1.

Toomll i (1] [RL1] (L] (L]

0% WOWR - Control (without wheat offol-corried
watermelon rind); 10% WOWR: 10% wheat offal-carmied
watermelon rind; 20% WOWR: 20% wheat offal-carried
wotermelon rind; 30% WOWR: 30% wheaot offal-carmied
watermelon rind; 40% WOWR: 40% wheat offal-carmed
wotermelon rind

WOWYR recorded the highest numerical values of MOV and
MCH. However, there was no significant effect of the diets
on neutrophils, lymphocytes, monocytes, eosinophils,
basaphils, L+M and L/M of the rabbits with the highest
numerical values of eosinaphils recorded in rebbits on diets
20% and 40% WOWH; neutrophils in rabbits on diet 30%
WOWR: lymphocytes in rabbits on 40% WOWR);
monocytes in rabbits on (0% ond  20% WOWR);
basephils in robbits on 0% ond  20% WOWR, L+M in
rabbits on 40% WOWR and the rotic of L: M in rabbits on
0% WOWR, which is in agreement with Ekine et al. (2018)
who also recorded no significant effect on leucocytes and
neutrophils. Values obtained for PCY, WBC, PLAT and HB
were within the normal ronge reported for robbits by
Mitruka and Rownsley (1977). This implies that the dietary
treatment did not couse any harmful effects and con
supply the needed nutrients to the rabbits. This result is an
indication that the ingredient had no negative effect on the
blood parameters but instead has the ability to improve
these parometers, This result differs from thot of Hosson et
al. (2021} who reported the PCV value below the normal
range. Ahamefule et al. (2008} also reported a fall below
the normal range for the POV values even though there
was a significont difference ocross treatment groups.

Rabbits in oll the experimental diets hod a normal value
range of RBC except rabbits fed 40% WOWR with higher
REBC thon the normal range. This is an indication of
erythrocytosis which makes the blood thicker than it
should be and this may increase the risk of blood clots in
the rabbits. This result is different from that of Hosson et al,
12021) who reported a decrease in the RBC in their T4 and
TS but similar to thot of Suha (2014) with the reported
slightly higher RBC counts. Togun et al. (2007) reported
that an increase in PCV coupled with a marginal increase
in RBC is indicative of more efficient erythropoiesis in

Table 2: Hematological parometers of weaner robbits fed
groded levels of watermelon waste with wheat offal
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a. b, c means of different superscripts along the some row
are statistically significant {p<0.05)

0% WOWR - Control (without wheot offal-carried
watermelon rnd); 10% WOWR: 10% wheat offal-corried
wotermelon rind; 20% WOWR: 20% wheot offal-cormed
wotermelon rind; 30% WOWR: 30% wheot offal-cormed
wotermelon rind; 40% WOWR: 40% wheot offal-comed
watermelon rind

PCV = Packed Cell Volume; REBC = Red Blood Cell; WBC =
White Blood Cell; PLAT = Plotelet; HB = Hoemoglobin; N =
Neutrophil: L = Lymphocytes; M= Monocytes; EOS =
Eosinophils; BAS = Basophils; MCV = Mean Corpuscular
Violume; MCH = Mean Corpuscular Hoemoglobin: MCHC =
Mean Corpusculor Hoemoglobin Concentrotion; SEM =
Stondard Error of Mean; *Mitruka and Rownsley (1977)

experimental rabbits. Red Blood Cell (RBC) counts of 7.10x
1068/ml as reported by Bawala et al, (2007) could be due to
the harmful effects of high dietary content. This revealed
that the experimental animals had good resistance to
disease ond o corresponding high immunity {Jiwuba etal.,
20186), According to Suha (2014}, the age of the
experimental animal, storage condition and variety of the
feed coupled with the environment could be the possible
reasons for the increased RBC count.

The values of White Bload Cell (WBC) count in oll the
experimental diets were significant across treatment
groups and within the normal range, but a higher value
was recorded in rabbits fed 30% WOWR. & high WBC
count is mostly linked to the presence of foreign antigens in
the body. Since the value is in the normal range, it shows
that the inclusion of 30% WOWR helps to boost the
immunity of the robbits. Alogbe (2018} reported a slight
increase in WHEC value along with other parametars fram
diet 1 to 5 although without a significant difference, Ekine
et al, (2018) also reported a significantly higher WBC in the
control diet. Contrary to this, Ahaomefule et al. (2008)
reported o significantly normal range of WBC across
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treatment groups, while Hassan et al., (2021) reported no
significant difference. The presence of a bioactive chemical
is responsible for several activities such as antimicrabial,
anti-inflammatory, antifungal and antiviral in animaols
(Tajetetal, 2018}, HB, MCH and MCHC Values can be used
to determine the efficiency of the bone marrow to produce
red blaod cells, WBC and its differentials were significantly
{P=0.05) offected by the inclusion of watermelon with
wheat offal in the diet. This result is in agreement with the
reports of &hemen etal. {2013) but contrary to the findings
of liwuba etal, (2016).

Serum biochemical indices of Hyla weaner rabbits fed
graded levels of WOWR ore presented in Table 3. Results
revedled significant effects [P<0.08) of the experimental
diet an the enhancement and availability of the minerals
ond electrolytes — sodium, potassium, chloride ond flucride
ions to the experimental danimals with the highest values
depicted in diet inclusions 10% and 40% WOWR mostly.
Howewver, there was no significant effect of the diets on the
carbonate level of all the experimental animals. Rabbits on
40% WOWR had the lowest numerical values of totol
cholesteral (TC), triglycerides (TG), high-density
lipoprotein (HDL) and low-density lipoprotein (LDL} than
rabbits an ather experimental diets.,

The range of values abtained for albumin was in line with
the reports of Medirabbit (2015) for healthy rabbits
insinuating that there was ne alteration in the normal
systemic protein utilization as well as the proper
functioning of the liver (Jiwuba et al, 2016}, Similarly, the
result of globulin (3.08-3.10g/d1) was in agreement with
the findings of Burke {2015} who reported o range of 1.5-
3.3 gl for healthy rabbits. This reveoled that the
mxperimental onimals had good resistance to disease and
a corresponding high immunity {Jiwubo et al, 2018} In
addition, in this study, the experimental diet dose-
dependently decreased the serum ALT, ALP and AST levels
which were indicative of non-detrimental effects on the
hepatic tissues by the diet at all inclusions, although the
decrement in these serum enzymes octivities was not
significant statistically (P<0.0%) when compared to the
control group (0% WOWR). Aspartate aminctransferase
(AST), Alanine Aminotransferase (ALT) ond Alkaline
phosphatase (ALF) are reliable determinants of liver injury
(Moling et al, 2006). The increase in their activities in
serum after exposure might be due to the leakage of these
enzymes from the liver cytosol into the bloodstream.
Interestingly. however, the rabbits that received 10 % and
40 % inclusion of the experimental diet hove values of their
creatinine levels higher when compared to other treatment
groups, but these values still fall within the normal range
as docurmented by Mitruka and Rawnsley (1977).

Canclusian
Based on the results of this study, 30% inclusion of Wheat
Offal carried Watermelon Rind (WOWR) is suitable as o

performance enhoncer as it did not have an adverse effect
on the haematalogical ond serum biochemical parameters
of the rabbits, Therefore, the inclusion of watermelon with
wheat offal could be used as a novel experimentadl diet for
Hyla rabbitmanaogement.
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Table 3: Serum biochemical profile of weaner robbits fed groded levels of watermelon waste with wheat offal

Variables 0% 10% 20% 30% 40% SEM (+) *Normal Range
WOWR WOWR WOWR WOWR WOWR

GLU 63.00 66.50 65.25 61.25 62.50 1.62 42-89

(mmol/L)
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FL (mmol/L)  29.00°  4025*  33.75"  2850°  4425° 1.58 -
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TC (mg/dl) 151.50"  157.00® 16275  153.00™  148.00° 2.06 <

TG (mg/dl) 52.50 58.00 55.50 51.25 51.25 1.71 -

HDL (mg/dl)  37.00®  41.00™ 4450  37.75% 3400 131 =

LDL (mg/dl)  127.00™  13325™ 14150 12925 117.25" 3.19 "

a, b, cmeans of different superscripts along the same row are stotistically significant (P<0.05)

0% WOWR - Control (without wheat offol-carried watermelon rind): 10% WOWR: 10% wheat offal-cormed wotermelon
nind; 20% WOWR: 20% wheat offal-camed watermelon rind; 30% WOWR: 30% wheaot offal-carried wotermelon rind;
408 WOWR: 40% wheat offal-carned watermelon nind
GLU = Glucose; NA = Sodium; K = Potassium; CL = Chionde; HCO3 = Bicarbonate; FL = Fluonde; CR = Creotinine; CAL=
Coloium; TP = Total protein; ALE = Albumin; GLE = Globulin; TE = Total Bilirubin; CB = Blood count; AST = Aspartate
Aminotransferose; ALP = Alkaline phosphotose; ALT = Alanine Aminotronsferose; TC = Totol Cholesterol; TG =
Triglycerides; HDL = High-Density Lipoprotein; LOL = Low-Density Lipoprotein; SEM = Standard Error Of Mean; *Mitruka
and Rownsley (1977).
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