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ABSTRACT: The study examines the effects of garlic 
(Allium sativum L.) as a supplementary phytogenic feed 
additive using 246-week old hybrid (Chinchilla x New 
Zealand White) weaner rabbits of both sexes with initial 
average weight of 0.52 kg which were divided into five 
groups of six rabbits each. The groups were randomly 
assigned to the four treatment diets containing 0g (control), 
0.20g, 0.40g, 0.60g and 0.80g powdered garlic respectively. 
There were significant (P<0.05) differences in most 
haematological parameters (RBC, Hb, PCV, MCV, MCH and 
MCHC) measured. A significant (P<0.05) improvement of 
RBC was observed when 0.20g garlic was supplemented, 
but however decreased with increasing level. WBC, total 

protein, globulin, albumin, glucose, cholesterol and urea 
showed significant (P<0.05) difference with higher 
increased of total protein at 0.40g in garlic 
supplementation. The values of pulse rate show a 
significant (P <0.05) difference with higher increase at 
0.40g garlic supplementation while the rectal temperature 
and respiratory rate where not affected by garlic 
supplementation (P<0.05). The supplementation of 
powdered garlic as feed additive could be used for 
treatment of rabbit’s diseases and used as antibiotics. 
 
Keywords: Haematology, serum chemistry, physiological, 
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INTRODUCTION 
 
Rabbits play a very important role in supply of animal 
protein in Nigerians, especially in the rural and peri-urban 
areas. Akinmutimi and Ezea, (2006) stated that 
conventional feeds account for about 70% of the total 
cost of rabbit production making them expensive to most 
farmers. Early weaning of rabbit at 21-23 days of age 
might imply economic benefit as reducing the contact of 
litter and doe would reduce the possibility of transmission 
of pathogens (Schlolaut, 1985). However young rabbits 
are more susceptible to pathogens and digestive 
problems are  more  frequent  (Maertens, 1992)   in   this  

 
 
period of their life. To prevent digestive disorders in early 
weaned rabbits, antibiotic growth promoters (AGP) have 
been generally used in the specific diet of these animals. 

Besides improved management techniques, 
alternatives to antibiotics are increasingly searched with a 
view to disease control. Among others (probiotics, 
prebiotics, symbiotics, organic acids, immune-
modulators, enzymes), phytobiotics might be considered 
as potential alternatives to AGPs (Maertens, 1992). 
Phytobiotics are all the forms and part of medicinal plants 
and spices appropriate for  feeding,  i.e.   leaves,   whole 
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plant, stem, root, and flower seed, etc., as well as plant 
extract or essential oils. Effect of phytobiotics depends on 
their bioactive compounds. The most commonly used 
spices; oregano, savoury and thyme are known to have 
antibacterial effect, due to their main active compounds, 
like thymol, carvacrol, p-cymene and γ-terpinene (Nevas 
et al., 2004). But the number of potential phytobiotics is 
almost endless. 

Garlic belongs to the kingdom: Plantae; Phylum: 
Magnoliophyta; Class: Liliopsida; Order: Asparagales; 
Family: Alliaceae; Genus: Allium; Species: sativum. Other 
plants of the same genus as garlic includes: Onions, 
Leaks and Chives. Garlic belongs to one of the largest 
plant genera on earth (White and Zellner, 2008). The 
name garlic comes from Anglo Saxon word “garlec” 
meaning “spear” in reference to its spear-shaped leaves. 
It is believed that the plant originated from a wild ancestor 
Allium longicuspis, in South Central Asia, an area 
occasionally referred to as “garlic crescent” (Estes, 
2000). 

Garlic (Allium sativum) is one of the most researched 
plants, with a long history of medicinal uses (Block, 
1985). Many of its constituents contribute to its medicinal 
properties and potential to lower the risk of diseases 
(Banerjee et al., 2002). Various formulations of garlic 
exist, which include raw garlic homogenate (Isaacson et 
al., 1998) garlic powder, aged garlic extract and steam-
distilled garlic (Banerjee et al., 2002). This study was 
carried out to evaluate the effects of garlic (Allium 
sativum L.) on haematology, biochemistry and some 
physiological parameters of weaned rabbits. 
 
 
MATERIALS AND METHODS 
 
Study Area 
 
The experiment was conducted at the rabbitry unit of the 
livestock complex of Animal Science Department, 
College of Agriculture, Science and Technology Lafia 
(Latitude 8.330N and Longitude 8.33ºE at altitude 
181.35m above sea level). The area lies within the 
Guinea savanna zone of Nigeria with an average rainfall 
of 1182mm annually (NIMET, 2010). 
 
 
Selection and processing of Garlic (Allium sativum) 
Bulb 
 
Matured fresh garlic bulbs were purchased from 
vegetable markets in Lafia, Nasarawa State. The scales 
around the bulbs were removed while the bulbs were 
washed and rinsed properly in tap and sterile distilled 
water, respectively. The bulbs were sliced and ovum 
dried using hot ovum (Model. No. DHG-9101.SA) at the 
Anatomy and Physiology Laboratory of College of 
Agriculture, Science and Technology, Lafia  at   71oC   for  
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two days and later grounded in a local machine. The 
dried ground smooth powder was stored separately in an 
air tight polyethene bag as a method adopted by Ari et al. 
(2012 and 2020).  

 
Proximate composition 

Determination of proximate composition was carried out 
in accordance with Association of Official Analytical 
Chemists (A.O.A.C) methods (2010).  
 
 
Animals and management 
 
246-week old hybrid (Chinchilla x New Zealand White) 
weaned rabbits of both sexes with initial average weight 
of 0.52 kg were divided into five groups of six rabbits 
each. The groups were randomly assigned to the four 
treatment diets containing 0 (control), 0.2g, 0.4g, 0.6g 
and 0.8g powdered garlic respectively. Each treatment 
was replicated three times with five rabbits per replicate 
placed in a four tier rabbit hutch that had a total of 12 
hutches per tier. Each hutch measured 0.6 x 0.5 x 0.4 m. 
The hutches were housed inside a building equipped with 
vents and windows for proper ventilation. The rabbits 
were provided feed and water ad libitum twice daily at 
8.00 and 16.00 h for 56 days of the experimental period. 
The rabbits were weighed at the beginning of the 
experimental feeding and subsequently on a weekly 
basis. Parameters measured were daily feed intake and 
daily weight gain, while feed conversion ratio and protein 
efficiency ratio were calculated from weight gain, feed 
intake and protein intake values. 
 
Blood collection and preparation  
 
2 mls of blood were collected at the end of the 
experiment from two (2) rabbits per treatment using 
disposable syringes. The blood was transferred into 2 
sterile test tubes; 1 ml into the first tube containing EDTA 
for haematological determination and 1ml into the second 
tube without anti-coagulant for other serum biochemical 
determination. The first with EDTA was used to 
determine RBC, WBC using the improved Neubauer 
haemocytometer as described by Dacie and Lewis 
(1991). PCV was determined using the microhaematocrit 
method by Bernard et al. (2000), and haemoglobin (HB) 
was determined using cyanometheoglobin method 
according to Cole (1986). Mean Corpuscular Volume 
(MCV), Mean Corpuscular Haemoglobin (MCH), and 
Mean Corpuscular Haemoglobin Concentration (MCHC) 
were determined using the appropriate formulae below 
(Stockham and Scott, 2002).  
 
 
MCV = PCV X 10 fentolitre (fl) 
    RBC  
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Table 1: Haematological parameters of weaner rabbits fed garlic based diets. 
 
Parameters Garlic inclusion levels  
 T1 (0.00%) T2 (0.20%) T3 (0.40%) T4 (0.60%) T5 (0.80%) LOS 
RBC 3.18 ± 0.01b 3.37 ± 0.01a 2.99 ± 0.01c 2.78 ± 0.01d 3.17 ± 0.01b ** 
WBC 4.85± 0.01 5.70 ± 2.10 3.55 ± 0.05 6.15 ± 0.05 5.56 ± 0.05 NS 
PCV 31.50 ± 0.71b 33.50 ± 0.71a 29.50 ± 0.71c 29.50 ± 0.71c 31.50 ± 0.71b ** 
Hb 10.55 ± 0.07b 11.25 ± 0.07a 9.85 ± 0.07d 9.65 ± 0.07c 10.15 ± 0.07c ** 
MCV 100.85 ± 0.07c 101.15 ± 0.07b 100.25 ± 0.07d 104.25 ± 0.0 7a 101.15 ± 0.07b ** 
MCH 33.35 ± 0.07c 33.55 ± 0.07b 33.05 ± 0.07d 34.45 ± 0.07a 32.15 ± 0.07c ** 
MCHC 33.05 ± 0.07b 32.15 ± 0.07c 33.05 ± 0.07a 33.05 ± 0.07b 31.75 ± 0.07c ** 

 

abcd: Means on the same rows bearing different superscripts are significantly different (P<0.05).**- Significance at 95% or 
0.05, NS- Not significant, LOS- Level of significance. RBC- Red blood cell (x103/µ), WBC- White blood cell (x103/µ), PCV- 
Packed cell volume (%), Hb- Haemoglobin (pg), MCV- Mean corpuscular volume (fl), MCH- Mean corpuscular 
haemoglobin, MCHC- Mean corpuscular haemoglobin concentration (%), Mean ± SE. 

 
 
 
 
MCH = Hb X 10      picogram (pg) 
    RBC   
 
 
MCHC = Hb X 100   gram per decilitre (gm/dl) 
       PCV  
 
Biochemical parameter 
 
The blood samples for serum biochemistry were 
centrifuge in a micro-centrifuge to generate serum for 
biochemical analysis. Total protein was determined using 
the Biuret method as described by Doumas (1975), 
Albumin using dye-binding techniques with bromocresol 
green as described by Doumas and Birggs (1972), 
Globulin by difference (Total protein minus Albumin). 
 
 
Physiological parameter: 
 
The rectal temperature was taken by using the Kris Alloy 
digital thermometer and a stop watch. This was done by 
inserting a digital thermometer into the rectum of the 
rabbits at approximately 4 cm for 1 minute after which the 
result was taken. Respiratory rate was determined by 
visual counting of nasal movement per 1 minute. In 
addition, pulse rate was determined by placing left arm 
between the radial and carotid artery and counting the 
contractions of the ventricle as a method adopted by 
Asemota et al. (2017). 
 
 
Statistical analyses 
 
Data collected were subjected to analysis of variance 
(ANOVA) for a CRD (Steel and Torrie, 1980), and 
differences between the treatment means were 
separated using Duncan’s multiple range test (Duncan, 
1980). 

 
 
RESULTS AND DISCUSSION 
 
Haematological parameters 
 
The haematological values obtained were presented in 
(Table 1). The values obtained for Red blood cell were 
significantly different (P<0.05) at all the level of inclusion. 
A significant (P<0.05) improvement in RBC value from 
3.18 (T1) to 3.37 (T2) was observed, but however 
decreased with increasing level of garlic in their in T4 and 
T5.   However, our findings differ with that of Suha (2014) 
who reported a slightly higher RBC counts at 5.0% 
inclusion of A. sativum, the possible reasons for the 
difference being as a result of the variety of A. sativum 
used, environmental grown, storage condition and age of 
the animals. The observation of no significant differences 
in the mean WBC count in all groups are similar with the 
findings reported by Ugwu and Omale (2011) and Tende 
et al. (2014) who reported no significant (P>0.05) 
difference in both control and treatment groups. However, 
it contradicts the findings of Suha (2014), who reported a 
significant increase in total WBC count at 5.0% inclusion 
A. sativum compared to the control. The PCV values (%) 
obtained (29.5 - 33.5%) for the treatment groups falls 
below the normal range (38.0 – 45.0) reported by 
Swenson and Reece (1993), even though significant 
differences (P<0.05) existed among treatment groups. 
This might be as a result of age of the animals used in 
separate studies and other factors. The Hb values fall 
within the normal range (9.4 – 17.4). Significant 
difference existed among all the treatments of MCV, 
MCH and MCHC. The results of MCV in this study was 
above the normal range (60 - 69) and contrary to the 
report of Henry et al. (2016) who supplements Carica 
papaya to corn – soyabean meal basal diet of weaned 
rabbits. MCH results obtained in this study were in line 
with the reports of Henry et al. (2016) and fall  within  the  
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Table 2: Biochemical parameters of weaner rabbits fed garlic based diets. 
 
Parameters Garlic inclusion levels  
 T1 (0.00%) T2 (0.20%) T3 (0.40%) T4 (0.60%) T5 (0.80%) LOS 
Total protein (g/dl) 44.50 ± 0.71b 41.50 ± 0.71c 47.00 ± 0.00a 44.50 ± 0.71b 42.50 ± 0.71c ** 
Globulin (g/dl)       20.50 ± 0.71bc 18.50 ± 0.71d 21.50 ± 0.71b 24.50 ± 0.71a 19.50 ± 0.71cd ** 
Albumin (g/dl)       22.50 ± 0.71c 21.50 ± 0.71c 24.50 ± 0.71b 26.50 ± 0.71a 22.50 ± 0.71c ** 
Glucose (g/dl) 3.15 ± 0.07a 2.25 ± 0.07c 1.05 ± 0.07d 2.45 ± 0.07b 3.25 ± 0.71a ** 
Cholesterol (mg/dl) 3.55 ± 0.07b 3.75 ± 0.07a 2.95 ± 0.07c 1.85 ± 0.07c 2.75 ± 0.07d ** 
Urea (mg/dl) 2.15 ± 0.07b 1.85 ± 0.07c 2.25 ± 0.07b 2.45 ± 0.07a 1.45 ± 0.07d ** 

 

abcd- Means on the same rows bearing different superscripts are significantly different (P<0.05). **- Significance 
at 95% or 0.05, LOS- Level of significance, Mean ± SE. 

 
Table 3: Physiological parameters of weaner rabbits fed garlic based diets. 
 
Parameters Garlic inclusion levels  
 T1 (0.00%) T2 (0.20%) T3 (0.40%) T4 (0.60%) T5 (0.80%) LOS 
Rectal Tempt.   37.55 ± 0.25 37.70 ± 0.80 37.49 ± 0.30 38.40 ± 0.30 37.65 ± 1.75 NS 
Pulse Rate       156.00 ± 0.00a 156.00 ± 4.00a 150.00 ± 2.00a 142.00 ± 2.00b 140.00 ± 0.00 ** 
Resp. Rate        56.50 ± 2.50 57.00 ± 1.00 59.00 ± 1.00 56.50 ± 2.50 57.00 ± 2.00 NS 

 

ab- Means on the same rows bearing different superscripts are significantly different (P<0.05). **- Significance at 
95% or 0.05, NS- Not significant, LOS- Level of significance, Mean ± SE. 

 
 
 
normal range (30 -35) while MCHC fall above the normal 
range of (19 -22) as reported by Henry et al. (2016). 
 
 
Biochemical parameters 
 
Mean serum, total protein, globulin, albumin, glucose, 
cholesterol and urea presented in (Table 2) and were 
significantly (P<0.05) different although a higher total 
protein was obtained in rabbits fed T3 diet. Globulin, 
albumin, glucose, cholesterol and urea fall below the 
normal ranges as reported by Henry et al. (2016). This 
may be as a result of the variety of A. sativum used, 
environmental and storage condition. 

 
Physiological parameters 
 
The mean values of pulse rate in (Table 3) showed a 
significant (P <0.05) difference while the rectal 
temperature and respiratory rate where not significant 
(P>0.05). However, the values obtained were in line with 
the standard parameters. The reason for the higher pulse 
rate, in all the treatments could be attributed to the heat 
loss to the environment; the animal undergoes 
homeostasis leading to the pulse rate. The result of rectal 
temperature is in line with the finding of Staw (2004) who 
estimated rabbit rectal temperature to be 38.6°C to 
40.0°C, Iyegbe-Erakpotobor et al. (2012) reported similar 
values for the effect of seasons on physiological 
performance of the local rabbits in the Northern Guinea 
Savanna. Marai et al. (1994) obtain rectal temperature as 
39.5°C. The respiratory rates of all the treatments fall 

within the normal ranges of (32 - 60). Several factors had 
however been found to influence some of these 
physiological parameters. A report from West Virgina 
University (2010) observed that respiratory rate could be 
affected by the body size of the animal, environmental 
temperature, age, exercise and degree of fullness of the 
digestive tracts and all these varies from one animal to 
the other (Asemota et al., 2017). 
 
 
Conclusion 
 
There were marked differences in most of the 
haematological parameters (RBC, Hb, PCV, MCV, MCH 
and MCHC). Significant improvement of RBC was 
observed at inclusion of 0.20g of garlic but decreased 
with increasing level. The serum biochemistry (Total 
protein, globulin, albumin, glucose, cholesterol and urea) 
showed significant showed significant effect for garlic 
supplementation. There was significant effect for the 
values of pulse rate with a higher increase at 0.40g garlic 
supplementation. The supplementation of powdered 
garlic as feed additive could be used for treatment of 
rabbit’s diseases and used as antibiotics. 
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