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ABSTRACT

This study was conducted to evaluate the serum biochemical indices in rabbits fed diets containing
Manchurian wild rice (MWR) hay at the Rabbit Unit of Adamawa State University Teaching and
Research Farm, Mubi. Sixteen New Zealand bucks, weighing approximately 958.15 g, used for the
study, were purchased from Rabbit City® in Jos, Plateau State. The rabbits were kept under close
observation and acclimatisation for one week before the start of the experiment. They were housed in
cages for the duration of the study, with each cage designed to accommodate a single rabbit and
equipped with an individual feeding trough and drinker. The rabbits were randomly assigned to the
dietary treatments: control, 10% MWR (10MWR), 20% MWR (20MWR), and 30% MWR (30MWR)
(n = 4 per treatment) in a completely randomised design. All data collected were analysed using the
SAS software. The results showed significant differences (P<0.05) in all measured parameters. All liver
enzymes (ALT, AST and ALP) were least (P<0.05) in 1I0MWR (7.81, 10.02, and 11.72 UIL,
respectively); higher (P<0.05) total protein and albumin were observed in 30MWR (76.41 and 41.76
g/L, respectively); bilirubin and cholesterol were least (P<0.05) in 10MWR (4.5 and 14.9 mg/dL,
respectively); glucose was higher (P<0.05) in 30MWR (100 mg/dL); while BUN and creatinine were
least (P<0.05) in 10MWR (3.01 mmol/L and 89.69 umol/L, respectively). The study concluded that
feeding rabbits with up to 30 g/kg MWR was adequate with no adverse effect.
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DESCRIPTION OF PROBLEM Additionally, understanding how this plant
Rabbits, being herbivorous monogastric interacts with the rabbit’s physiology can
animals, depend heavily on the nutritional provide broader implications for feed
quality of their diets to maintain health, formulation in other small herbivores. From an
productivity, and optimal growth rates (1). As ecological perspective, utilising the grass as a
global demand for sustainable and cost- feed ingredient aligns with sustainable
effective animal feed increases, the exploration agricultural practices by turning a weed species
of alternative and underutilised feed resources into a valuable resource, potentially reducing
has gained significant attention in animal competition with staple crops and decreasing
nutrition research (2). One such potential feed reliance on conventional feed resources.

resource is Manchurian wild rice (Zizania
latifolia), a fast-growing, widely available plant
known for its rich phytochemical composition
and adaptability to diverse environmental
conditions (3). Despite its reputation as an
agricultural weed, Manchurian wild rice
contains bioactive compounds, minerals, and
fibres that could contribute positively to animal
nutrition (4).

The present study focuses on evaluating the
inclusion of Manchurian wild rice in the diet of
rabbits and its subsequent effects on serum
biochemical indices. Rabbits, being non-
ruminant herbivores with a unique caecotrophic
digestive system, are well-suited for the
fermentation of fibrous plant materials (5).
However, while the potential of this grass as a
dietary component is promising, its effect on

The evaluation of this grass stems from both rabbits’ biochemical indices remains largely
nutritional standpoints; determining the effects unexplored. Therefore, the study aims to bridge
of Manchurian wild rice (MWR) on serum the knowledge gap regarding the nutritional
biochemical characteristics will offer insights potential of Manchurian wild rice in rabbit
into its suitability as a feed ingredient and diets, emphasising its effects on some serum
whether or not it promotes a healthy system. biochemical indices. It is hypothesised that
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incorporating the grass into rabbit diets, within
specific inclusion limits, can support optimal
serology while offering an environmentally
sustainable alternative to conventional feed
ingredients.

MATERIALS AND METHODS

Study area: The study was conducted at the
Rabbit Unit of Adamawa State University
Teaching and Research Farm, Mubi Local
Government Area. The area lies within the
northern Guinea savannah zone of Nigeria. It is
geo-located between latitude 10°16.6'6.9" north
of the equator and longitude 13°16'1.2" East of
the Greenwich meridian, at an elevation of 560
metres above sea level (6).

Source and processing of the Manchurian
wild rice hay: The MWR hay was sourced

Table 1: Gross composition of experimental diets

from Kuva Gaya village in Hong Local
Government Area, Adamawa State. It was
freshly harvested from the rivers and streams in
the area, shade-dried for over a month, then
packaged and transported to the study location.
The hay was shredded with a forage shredder
into particles about five to eight millimetres
long. It was then bagged and kept ready for the
next stage trial.

Preparation of experimental rations: Four
total mixed rations were formulated using the
least-cost method to contain cowpea husk
(control), and MWR hay was included at 100,
200 and 300 g/kg. Other ingredients used in
each of the treatments to formulate the diets are
presented in Table 1. The diets were formulated
to meet the requirements of the rabbits
according to the MSD Manual (7).

Ingredients (kg) Control 10MWR 20MWR 30MWR
Cowpea husk 30.00 - - -
Zizania latifolia hay - 10.00 20.00 30.00
Maize 15.32 20.97 17.25 13.54
Maize bran 30.65 41.94 3451 27.07
Groundnut meal 12.19 14.22 14.99 15.76
Local brewers’ residue 6.09 7.11 7.50 7.88
Fish meal 3.00 3.00 3.00 3.00
Bone meal 1.00 1.00 1.00 1.00
Salt 0.50 0.50 0.50 0.50
Premix 0.25 0.25 0.25 0.25
Lysine 0.50 0.50 0.50 0.50
Methionine 0.50 0.50 0.50 0.50
Laboratory analysis (%)

Dry matter 94.025 94.02 94.02 94.35
Organic matter 89.72 91.01 90.20 91.33
Crude protein 18.53 18.43 18.02 18.72
Ether extracts 2.96 2.21 2.02 2.92
Ash content 431 3.02 3.82 3.03
Nitrogen-free extracts 62.78 64.85 64.50 62.74
Neutral detergent fibre 52.78 48.98 46.02 44.02
Acid detergent fibre 46.76 52.52 52.02 53.07
Energy (ME, kcal/kg) 3162.69 3164.86 3121.14 3157.99

10MWR, 20MWR, 30MWR: 10, 20 and 30% Manchurian wild rice inclusion, ME: metabolizable energy

Ethical consideration: The Institutional
Animal Care and Ethics Committee at
Adamawa State University approved the
research procedures and animal use under
approval number ADSUIACEC/2023/014. It
attests to the processes' compliance with global
guidelines for the use and care of animals.
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Experimental animals and management:
Sixteen growing New Zealand bucks, at eight
weeks of age, weighing ~958.15 g, were
purchased from Rabbit City® in Jos, Plateau
State. The rabbits were kept under close
observation and adaptation for one week before
the commencement of the experiment.
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Afterwards, the rabbits were housed in metal
cages for the trial. The cages were washed and
disinfected one  week  before  the
commencement of the experiment. Each cage
(3x2x1 ft) was constructed to house one rabbit
at a time, and it’s equipped with individual
feeding troughs and drinkers. Feed and water
were supplied using an ad libitum feeding
regime.

Experimental design and data collection:
Four rabbits were randomly assigned to each
treatment diet in a completely randomised
design before the start of the experiment. Three
rabbits from each treatment were used for blood
sample collection at the end of the feeding trial.
Blood was drawn by severing the jugular vein
into Vacutainer bottles for analysis. Three
millilitres and one millilitre of blood were
placed in plain Vacutainer bottles and fluoride
oxalate bottles for other biochemical indices
measurements and glucose determination,
respectively, according to the procedure
described by Ochei and Kolhatkar (8). The
blood samples were transported to the
Laboratory Service Department, Specialist
Hospital, Mubi, for measurement.

Dietary compositions of the experimental
diets: Samples of the experimental ration were
collected and oven-dried for proximate
composition determination as described by
AOAC (9). The cell wall constituent of the feed
was also determined using the methods of Van
Soest et al. (10). The analysis was conducted in
the Animal Nutrition Laboratory, Department
of Animal Production, Adamawa State
University, Mubi. Metabolizable energy was

calculated using the method documented by
Pauzenga (11).

Data analysis: All data obtained were analysed
according to the PROC GLM procedures of
SAS (12). The effect of treatment means was
tested at a probability level of 5% (P<0.05), and
significant effects were compared using
Dunnett’s Test.

RESULTS AND DISCUSSION

The biochemical characteristics in the blood of
rabbits fed diets containing MWR are presented
in Table 2. All of the treatment means measured
showed significant (P<0.05) effects. All liver
enzymes (ALT, AST and ALP) were lowest
(P<0.05) in 1I0MWR (7.81, 10.02, and 11.72
U/L, respectively), and were below reference
ranges (45-80, 35-130 and 12-96 UIL,
respectively) recommended for healthy rabbits
(13). This implies that the hepatic and
hepatobiliary systems are not under stress or
harm resulting from the diet fed during the
study (14). Higher (P<0.05) total protein (76.41
g/L) and albumin (41.76 g/L) values were
observed in 30MWR and were within
recommended ranges (54-75 and 27-50 g/L,
respectively) for healthy rabbits (13). This
signifies that the diet provided enough protein
(Table 1) for amino acid metabolism and
promoted better protection against fluid
leakages from the blood vessels (15). Bilirubin
(4.5 mg/L) and cholesterol (14.9 mg/dL) values
were the lowest (P<0.05) in 10MWR and were
within recommended ranges (0—7 and 10-80
mg/dL, respectively) for healthy rabbits (13).

Table 2: Serum biochemical indices in rabbits fed diets containing Manchurian wild rice

Parameters Control 10MWR 20MWR 30MWR SEM Ref. values
ALT (U/L) 11.53° 7.81° 15.262 10.15° 0.72 45-80
AST (U/L) 13.702 10.02° 12.39% 11.37° 1.02 35-130
Alkaline phosphatase (U/L)  18.42%2  11.72° 16.84% 18.78° 8.42 12-96
Total protein (g/L) 72.69° 57.73¢ 66.94° 76.41° 1.04 54-75
Albumin (g/L) 39.90° 32.33¢ 38.56° 41.762 0.49 27-50
Bilirubin (mg/L) 5.77° 4.50¢ 5.12° 6.34° 022 07
Cholesterol (mg/dL) 18.61° 14.90°¢ 19.35° 21.002 0.81 10-80
Glucose (mg/dL) 75.70° 69.30° 80.00° 100.002 0.31 75-155
Blood urea N (mmol/L) 3.01¢ 3.87¢ 5.03 5.942 013 7.1-16.1
Creatinine (umol/L) 90.91°  89.69¢ 101.34° 122,690 051 44.2-221

abcd: Mean values within rows with different superscript letters are significantly different (P<0.05), 10MWR, 20MWR,
30MWR: 10, 20 and 30% Manchurian wild rice inclusion, AST: aspartate aminotransferase, ALT: alanine aminotransferase,
N: nitrogen, SEM: standard error of means. Source of ref. values: (13)
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The results indicate a normally functioning
liver. It also shows that RBC oxidation or bile
flow and hormonal/fat metabolism were not
impaired, resulting from the diets fed during the
trial (15). Glucose value (100 mg/dL) was
higher (P<0.05) in 30MWR and was within
recommended ranges (75-155 mg/dL) for
healthy rabbits (13). This is an indication that
the diet supplied adequate glucose (relatively
high NFE and ME, Table 1) for energy
metabolism or probably due to higher
carbohydrate digestion, and the pancreas was
not damaged (15). For the kidney function,
blood urea nitrogen (3.01 mmol/L) and
creatinine (89.69 pmol/L) were lowest
(P<0.05) in 10MWR and were below (for
BUN) and within (for creatinine) recommended
ranges (7.1-16.1 mmol/L and 44.2-221 mol/L,
respectively) for healthy rabbits (13). The result
indicates a well-functioning kidney. It also
signifies that the kidneys of the rabbits could
clear up and filter toxins out of the system, and
there was less muscle metabolism resulting
from the wear and tear due to loss of weight
(16).

CONCLUSION AND APPLICATION
Based on the study, feeding rabbits up to 30
o/kg of Manchurian wild rice in their diets
enhances the function of their accessory
digestive organs without impairing their
functions. It is recommended to include this in
their diet.
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