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ABSTRACT

The aim of this study was to evaluate the influen€eorganic and synthetic antioxidant on the
reproductive performance of heat stressed rablieutropical conditions of Nigeria. A total of fgrt
(40) matured rabbits were used. The rabbits wdmgted into the treatment groups with ten (10)
rabbits per treatment in a completely randomizesigihe Rabbits in the first group {JTwere the
control, animals in the treatment 2,(Twere fed with diets as in the controls and giweium
bicarbonate (NaHC{) buffer water. Rabbits in treatment threg)(Were fed diet containing synthetic
vitamin C and the forth group {lfwas fed diet containing Baobab Fruit Pulp Mealaasorganic
antioxidant. Rabbits were given access to feed vaatbr ad libitum Blood samples (5 ml) were
collected from the ear vein at 10.00 h from fivéenaals chosen randomly from each group of rabbits
respectively before, during and after gestation tiydoxine hormone concentrations were evaluated.
Reproductive performance of the female rabbits va#s evaluated. Vitamin C and BFPM
significantly (P<0.05) increased thyroxine secmetand improved reproductive performance of the
does. It was concluded that baobab can be used ast@xidant for alleviating heat stress and was
recommended to be included in rabbit diets duriregttot period.
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INTRODUCTION

Rabbit production holds promise for relieving widesad micronutrient and protein malnutrition,
while making positive contribution to the sustaileaimtensification of smallholder agriculture. Heat
stress has been known to reduce reproductive esffigi in rabbits and was reported to have affected
hormones secretion, litter size at birth as wellliter size at weaning ( Maragt al., 2004).
Ameliorating heat stress with anti-oxidants wasnfibio be cheaper and physiologically friendly for
rabbits compared to other methods. Vitamin C hanbsidely used as an antioxidant (Abdel —
Monem 2001; Sahin, and Kucuk, 2001) and sodiumrb@zate buffer was reported to be effective in
alleviating heat stress respectivéBeart,et al, 2013). The recent advocacy on the use of organic
products rather than synthetic products that magdzardous brought about a renewed interest in the
use of organic products that are viable and phygiohlly safe. Baobab has been reported to contain
high amount of vitamin C (Agbessi Dos-Santos, 198Al was effective in alleviation heat stress in
rabbits (Anoh, 2017).

This study was designed to evaluate the influentcerganic and synthetic antioxidant on the

reproductive performance of heat stressed rabbieutnopical condition of Nigeria.

MATERIALSAND METHODS

Experimental site

This study was carried out at the Rabbit Unit ad tiational Animal Production Research Institute
(NAPRI) Shika, Zaria. Shika lies between’ 2’ 42" N and 7 33’ 14” E at an altitude of 691 m
above sea level (Ovimaps, 2014). Zaria has an geeran fall of 1100mm which starts from late
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April and early May to mid-October and an averagengerature of 3C and average relative
humidity of 75%

Housing

The animals were housed in perforated metallichageneasuring 75 X 75 X 75 cm and raised 80 cm
from the floor level. The hutches were thoroughlgsived and disinfected with a locally made
disinfectant and allowed to dry for one week beftire animals were brought. Feed and watering
troughs which were made of bunt clay were providgedeach hutch. The rabbits were placed
individually in clearly labeled cells.

Preparation of buffer

Potassium bicarbonate, sodium bicarbonate and arbanhydrous salts were purchased from a
laboratory equipments and chemicals vendor in Saifaria. Distilled water was prepared in the
Multiuser Laboratory of the Department of Chemistyrmadu Bello University Zaria. The buffer
solution was prepared according to the methodshain@ra (2006) at a pH of 7.5 in the Department of
Biochemistry, Ahmadu Bello University Zaria.

Experimental animals, diets and design

A total of forty (40) Adult rabbits (New Zealand \itéh crosses) with average weight of 2600g were
used in this study. The rabbits were randomly tdtbtinto the experimental treatments of five
treatment groups with Ten (10) rabbits per treatnirea Completely Randomized Design (CRD). The
treatment groups consisted of: Control (Water withanti-stress), Sodium Bicarbonate (NaH;O
solution with feed respectively, Feed- Vitamin @da&BFPM as additives respectively (designated T1,
T2, T3 and T4 respectively). The water was offeagdlibitum but changed daily in morning. All
rabbits were fed the same concentrate feed andttity lasted for 20 weeks. All recommended
managerial practices were dully observed.

Determination of thyroxine (T4) concentration

Five (5) ml of blood samples were collected throtlghear vein from five (5) rabbits, before (24
hours before mating), during (14lay of pregnancy) and after gestation (24 houes &fndling)

from rabbits randomly selected from the treatmeatigs, respectively into a bottle without
anticoagulant and allowed to clot. The blood samplere centrifuged at 3000 rounds/minute for 15
minutes. The serum harvested was stored d€-Li@til analyzed for 7 The T4 concentration was
determined using ELISA kits (Liaison® T4 Byk-Sang®@agnostica, Dietzenbach, Germany)
according to the manufacturer’s instructions. Téxesgivity of this assay, or Lower Limit of Detemti
(LLD) was distinguished from zero calibrator; wad.a@ng/mil.

Reproductive performance of Rabbit Does

The rabbits were allowed to adjust to the treatnfienfour weeks before mating. Does were brought
individually to be serviced by the buck (1 buck:ogd/ treatment).*7day weight increment and
abdominal palpation was used to confirm pregnabmes that were not pregnant were re-mated.
Parameters monitored included, date of kindleerlitize, weight of litter, weight of kits, survivbty

(%) of kits at weaning and kits weight at weanib@ata were obtained from two parities and the
experiment lasted for 20 weeks.

Statistical analysis

Data obtained from the study were subjected toyarslbf variance using the general liner model
procedure of SAS (2002). Significant differencesoagitreatment means were separated using the
pair wise difference (Pdiff) in the SAS package.

RESULTSAND DISCUSSION

The initial thyroxine levels (Table 1) of the ratsbivere low, compared to the values obtained during
and after gestation. During pregnancy, thyroxineres@®ons increased a little above the initial
thyroxine value and this may be due to the impartate the hormone play in body metabolism,
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leading to increase in serum protein, fat and dayate to fulfill the high demand of the foetusrfr
glucose and other components (Damianal.,2017). Thyroxine is considered necessary for cailul
metabolism of the mammary gland and energy utibmatvhich could be considered as important
factors in milk biosynthesis. After kindling, vitamC and BFPM significantly increased thyroxine
levels, compared to the treatment with NaCBFPM is high in vitamin C, vitamin C is known to
reduce oxidative stress and improve body metabplisading to the increase in serum thyroxine (Lin
et al 2004). Vitamin C has also been reported to becéffe in the alleviation of retardation in thyroid
functions (Coates, 1984).

Tablel: Effects of Bicarbonate Buffers, Vit C and BFPM ohyfoxine Levels (ng/ml) in Adult
Rabbit Does

Parameters CONTROL NaCO; Vit.C BFPM SEM
Initial (24 h before mating) 56.00 55.33 62.67 64.67 4.80

During (14" Day of Pregnancy) 66.67 68.33° 76.358° 82.42 2.26

After (24 h after kindling) 68.50° 70.06 70.33 71.06 1.73

Means within rows with different superscripts agngicantly different: P<=0.05
Vit C = Vitamin C, BFPM = Baobab fruit pulp meal

Vitamin C and BFPM diets significantly (P<0.05) ieased reproductive performance (Table 2) of the
rabbits does compared to the treatments with tiffetband the values were similar to the controle Th
values were similar to those recorded by Fayeyefgrdinde (2016). Vitamin C has the potentials of
reducing stress, tackling reacting oxygen spedighting pathogens and improving the immune
system of preghant animals (Sivakumar et al., 2@GHhaie et al., 2012). The slight increase recorded
in the control may be due to slight differencegy@netic or physiological status of the rabbits. The
poor reproductive performance recorded in@@; is an indication that the buffer does not support
pregnancy in rabbits. Litter size and weight at mieg was significantly (P < 0.05) higher in the
treatment with BFPM compared to the rest of thatinents. The efficiency of feed utilization might
also have been better in BFPM supplemented grospgtamin C scavenges free, @dicals, so
preventing the oxidative stress of the cell memérahthe digestive system and restoring efficient
feed utilization (Abou-Zeid et al., 2000).

Table 2. Effect of Bicarbonate Buffer, Vit C and BFPM &eproductive Performance of Adult
Rabbit Does

Treatments
Parameters CONTROL Na,CO, Vit. C BFPM SEM
Number of parities’Doe 2 (20 Del) 2 (20 Del) 2 (20 Del) 2 (20 Del)
Average Litter sizeat birth 5.67 4.00 5.00" 5.60° 0.23
Average Weight of litter (g) 236.67 180.00 200.00 200.08 6.68
Average Weight of kit (g) 41.7¢8 45.0¢ 40.00 40.00 0.06
Average Litter size at weaning 4.0¢° 0.67 2.67 467 0.29
Average Litter weight at weaning (g) 500.08 550.00 540.06 600.4% 12.30

Means within rows with different superscripts agngicantly different: P<=0.05
Vit C = Vitamin C, BFPM = Baobab fruit pulp meal, DeBeliveries
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CONCLUSION

In conclusion, heat stress adversely affected Kiyeosecretion in reproductive does; the NgCO
buffer reduce reproductive performance in rabbitsereas the vitamins especially the organic BFPM
improved kits weight at weaning and was recommenttede used in rabbit diets during hot
conditions.
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Introduction
Rabbit production holds promise for:
» Relieving protein malnutrition
» Improving smallholder agriculture
Heat stress has been known to:
» Reduce reproductive efficiency in rabbits
» affect hormones secretion and fertilization
Ameliorating heat stress with anti-oxidants was found to be:
» Cheaper
» physiologically friendly for rabbits compared to other methods



Materials and Methods
- Experimental Site

- Housing

- Preparation of buffer

- Experimental animals, diets and design
Determination of thyroxine (T4) concentration
Reproductive performance of Rabbit Does

Statistical analysis



Results and Discussion

Tablel: Effects of Bicarbonate Buffer, Vit C and BFPM on Thyroxine Levels
(ng/ml) in Adult Rabbit Does

Parameters CONTROL

Initial (24 h 56.00 55.33 62.67 64.67
before mating)

. tn c oc an a
During (14 66.67 68.33 76.35 82.42
Day of
Pregnancy)

After (24 h 68.50 70.00° 70.33° 71.00°

after kindling)



Table 2: Effect of Bicarbonate Buffer, Vit C and BFPM on Reproductive
Performance of Adult Rabbit Does

Number of parities/Doe

Average Litter size at birth 567 4.00° 5.00°
Average Weight of litter (g) 23667 180.000  200.00
Average Weight of kit (g) 41.78" 4500  40.00
Average Litter size at weaning 4.00° 067 267

Average Litter weight at weaning (g) 50000 550.00° 540.00



Conclusion

» Heat stress adversely affected thyroxine secretion in reproductive does

» The NaCO; buffer reduced reproductive performance in rabbits,
whereas the vitamins especially the organic BFPM improved Kitten
weight at weaning

» Vitamin antioxidants are recommended to be used in rabbit diets
during hot conditions
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