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Abstract 

The comparative effects of honey and commercially available multivitamin (Vitaflash®, Kepro B.V. Holland) on the 

haemagglutination inhibition (HI) antibody response of cockerel chicks to oral vaccination against Newcastle disease 

(ND) at 3 weeks of age using live attenuated ND ‘LaSota’ vaccine was investigated. Sixty (60) day-old cockerel chicks were 

purchased and reared to 2 weeks of age. The chicks were randomly divided into six groups (A, B, C, D, E1 and E2) with 10 

chicks per group. Chicks in group A were placed on honey for 7 days prior to vaccination and 7 days following 

vaccination, while chicks in group B were placed on honey for 7 days following vaccination. Similarly chicks in group C 

were placed on multivitamin (Vitaflash®, Kepro B.V. Holland) for 7 days prior to vaccination and 7 days following 

vaccination while chicks in group D were placed on the multivitamin for 7 days following vaccination. Chicks in group E1 

(positive control) were place on plain drinking water ad libitum but were vaccinated at 3 weeks of age, while chicks in 

group E2(negative control) received neither treatment nor vaccination but were fed and placed on plain drinking water 

add libitum until the end of the experiment. Chicks in group A exhibited the highest ND HI antibody titre with a geometric 

mean titre (GMT) of 181.0, followed by chicks in group C that exhibited a significantly (P<0.05) lower ND HI titre with a 

GMT of 127.9. Chicks in groups E1 and E2 did not show any significant antibody titre throughout the period of the 

experiment. The high antibody titre demonstrated by chicks that were treated with honey before and after vaccination is 

an indication that honey could be a possible immune enhancer. A more detailed study is therefore required on the 

quantitative assessment of honey for antibody response in chicks. 
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Introduction 

     The rapidly increasing human population in developing 
countries has necessitated the need for increase in animal 
production more especially poultry to meet the increasing 
animal protein requirements [1,2]. The rapid growth of 
the human population has also resulted in increasing 
demand for creation of job opportunities. The demand for 
animal protein and job opportunities in developing 
countries like Nigeria were to a large extent met by an 
increase in poultry production both in the form of large 
scale units and increased productivity among semi-
commercial small holder farmer [3,4]. Poultry are widely 
accepted by people from a wide variety of cultures and 
religious backgrounds [5-7]. The types of poultry that are 
commonly reared in Nigeria are chickens, ducks, guinea 
fowls, turkeys, pigeons and more recently ostriches. 
Those that are of commercial or economic importance are 
chickens, guinea fowls and turkeys, amongst which the 
chickens predominate [8]. 
 
     With the global spread of Highly Pathogenic Avian 
Influenza (HPAI) across several countries since 2003 and 
especially, the confirmation of the epidemic in Nigeria in 
February 2006, there is a new attention focused on the 
importance of poultry in the health and livelihood of 
households [2]. One of the most important constraints 
limiting successful poultry production in Nigeria is 
Newcastle disease (ND) [9].  
 
     Newcastle disease (ND) is an acute, infectious and 
highly pathogenic disease of poultry [10] is reported to be 
one of the most important viral disease of both 
commercial and village chickens in most parts of the 
world including developing countries like Nigeria 
[9,11,12]. The simplest and logical preventive measure 
against ND is vaccination [13]. But problem of 
maintaining minimum viral titre of live attenuated ND 
vaccines from point of production to the point of 
administration among others has been reported to play 
significant role in ND vaccination failures [13-15].While it 
is true that prevention of ND in endemic areas such as 
Nigeria is best achieved by vaccination, there is still much 
work to be done if we are to achieve a significant 
reduction in poultry production losses, notably by 
developing new vaccines and medicines [16-18]. 
 
     Previous studies have shown that oral honey 
stimulates higher antibody production in chicks against 
ND and in mice against thymus-dependent and thymus-
independent antigens [19-22]. Certain nutrients are 
capable of modulating the function of the immune system 

through a variety of mechanisms [23-25]. The immune 
response of chickens has been shown tobe influenced by 
number of nutrients which regulate animal immune 
response [26-28]. The medical properties of some natural 
products have some consideration such as herbal extracts 
[29,30], Probiotics [31], Prebiotics [32] and enzymes 
2000) [33]. There is an increase demand for using natural 
biological compounds as feed additives. The present study 
examined the comparative immune responses of chicks 
that were orally treated with either honey or 
multivitamins before and after vaccination, and only after 
vaccination against ND using live attenuated ND 
‘laSota’vaccine obtained from the National Veterinary 
Research Institute (NVRI) Vom, Plateau State. 
 
     Therefore, this study aimed to determine the effects of 
oral honey on the immune responses of chicks to oral 
vaccination against Newcastle disease (ND) using live 
attenuated ND laSota vaccine. The results which will 
provide baseline data that could be used in future 
research work on the use of honey as a possible immune 
enhancer in poultry and other livestock species. 
 

Materials and Methods 

Experimental birds 

     Sixty (60) day-old cockerel chicks obtained from the 
RNT Farms Gujba, Yobe State were used for this 
experiment. The chickens were fed chick mash from day 
old to 8 weeks, growers mash from 9 weeks to the end of 
the experiment. 
 

Source of vaccine 

     The vaccine used for this study was live attenuated ND 
“LaSota” vaccine obtained from the National Veterinary 
Research Institute (NVRI) Vom, Nigeria. 
  

Source of honey 

     The honey used for this experiment was purchased 
from the Maiduguri Monday Market. One bottle 
containing 200mls of honey was used for the experiment. 
 

Experimental Procedure 

     At two weeks of age, the chicks were divided into 6 
groups (A, B, C, D, E1, and E2) of 10 chicks each and were 
housed separately in pens. At three weeks of age, one vial 
of 200 doses of the vaccine was bought and used in 
vaccinating the chicks. The vaccine with batch number 18 
/2007 was used. The vaccine was reconstituted in 2 litres 
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of water to which skimmed milk was added. Each chick 
was given 10ml of the reconstituted vaccine water. 

Experimental Design 

Group Treatment 

A 
Honey 7 days before and 7 days after 

vaccination 

B Honey 7 days after vaccination. 

C 
Multivitamin 7 days before and 7 days after 

vaccination. 

D Multivitamin 7 days after vaccination. 

E1 
Vaccinated but no treatment (Positive 

control) 

E2 
Not vaccinated and not treated (Negative 

control) 
 
 Groups A: Was given 5 millilitres of honey in 

drinking water for 7 days before vaccination and for 
another 7 days after vaccination. Thereafter, the birds 
were placed on plain drinking water until the end of 
the experiment. 

 Group B: The chicks in this group were placed on 
plain drinking water before vaccination. On the 8th 
day 5 millilitres of honey was administered in their 
drinking water for 7 days. After 7 days of treatment 
with honey, the birds were then placed on ordinary 
drinking water. 

 Group C: Chicks in this group were given 
multivitamin (Vitaflash®, Kepro B.V. Holland) in 
drinking water, at 1gm per litre of water daily for 7 
days before vaccination. After vaccination on the 8th 
day, the same treatment with the multivitamin 
continued for another 7 days. Thereafter the birds 
were placed on plain drinking water. 

 Group D: Multivitamin (Vitaflash®, Kepro B.V. 
Holland) at 1g/litre was administered orally in 
drinking water for 7 days after vaccination. There 
after the birds continued taking plain drinking water 
until the end of the experiment. 

 Group E: This group was sub-divided into E1 and E2, 
which represented the positive control and negative 
control groups respectively. 

 
     Chicks in the E1 sub-group were placed on plain 
drinking water throughout the experiment but were 
vaccinated at 3 weeks of age. 
 
Chicks in the E2 sub-group were also placed on plain 
drinking water throughout the experiment and were 
neither vaccinated nor treated. 

 

Collection of Blood Sample 

     Four chicks each were randomly bled from the 6 
different groups prior to the commencement of treatment 
or vaccination. The chicks were again bled every 7 days 
after vaccination until the 56th day (8 weeks) after 
vaccination. 
 
     Blood samples were collected through the wing vein of 
the chicks using a 2ml syringe and needle. Two milliliters 
(2mls) of the blood was collected in a sterile plain sample 
bottle. The blood sample in each case was centrifuged at 
1,500 rpm for 5 minutes to separate the sera. All the 
samples were individually stored in serum tubes (nunc 
tubes) at – 20 oC until tested. 
 

Serology 

     Newcastle disease antigen was used for this 
experiment. This was obtained from the National 
Veterinary Research Institute (NVRI) Vom Nigeria. The 
positive serum had a titre of 25, negative serum titre was 
23 and the antigen had a titre of 27. Serum samples were 
tested for Newcastle disease virus specific antibodies 
using a modification of the Hemagglutination Inhibition 
(HI) test as previously described by Baba et al. [34]. 
 

Results 

     The response of cockerel chicks to oral vaccination 
against Newcastle disease (ND) using ND ‘‘LaSota’’ 
vaccine following administration of honey at different 
times is presented in Table 1. The HA titre of the ND 
‘laSota’ vaccine used for this work was 1:64. At day zero 
(pre-vaccination and pre-treatment), baseline antibody 
screening results showed geometric mean titres (GMT) of 
11.3, 10.0, 11.3, 7.9, 4.0 and 2.0 for birds in group HN1, 
HN2, MTVN 1, MTVN 2, positive control and negative 
control respectively. 
 
     The baseline antibody screening results showed that 
83.3% of the birds screened were positive for ND HI 
antibodies at day 7 post vaccination, the highest GMT of 
31.9 was recorded in the group of cockerel chicks that 
were given honey via drinking water 7 days before and 7 
days after vaccination. This was followed by 20.1, 15.9. 
11.3 and 2.8 for the groups HN1, MTVN 1, HN 2, MTVN 2 
and positive control respectively. 
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At day 14 post vaccination, the highest GMT of 127.9 was 
obtained in the HN1 group. This was followed by GMTs of 
101.5, 63.9, 50.7 and 16.0 in MTVN1, HN2, MTVN2 and 
positive control groups respectively. 
 
     At day 21 post vaccination, the highest GMT of 181.0 
was obtained in the HN1 group followed by GMTS of 
127.9, 101.5 and 16.0 in MTVN1, HN2, MTVN2 and 
positive control groups respectively. 
 
     At day 28 post vaccination, the highest GMT of 101.5 
was obtained in the HN1 group followed by GMTS of 90.5, 
50.7 and 11.3 in MTVN1, HN2, MTVN2, and positive 
control groups respectively. 
 
     At day 35 post vaccination, the highest GMT of 80.6 was 
obtained in the HN1 group followed by GMTS of 50.7, 31.9 
and 12.6 in MTVN1, MTVN2, HN2 and positive control 
groups respectively. 
 

     At day 42 days post vaccination, the highest GMT of 
31.9 for groups HN1, and MTVN1, followed by 20.1 and 
11.3 in MTVN 2 and HN2 groups respectively. 
 
     At day 56 days post vaccination, the highest GMT 
recovered was 20.1 for HN1 group followed by GMTS of 
12.6 and 11.3 for groups MTVN1, HN2 and MTVN 2 
respectively. 
 
     The result of this work has shown that the group of 
birds which received honey in drinking water before and 
after vaccination maintained a consistently high GMT 
values with the highest titre at the third week after 
vaccination. 
 
     The group which did not receive honey nor 
multivitamin maintained a consistently low titre with the 
highest titre of 16.0 at third week after vaccination which 
began to drop by fourth week after vaccination and at the 
fifth week after vaccination, the birds in this group tested 
negative for HI. 

 

Days (Pre and Post 
Vaccination) 

HN 1 HN 2 MTVN 1 MTVN 2 
Positive 
control 

Negative 
Control 

Pre- vaccination titres 11.3 10 11.3 7.9 4 2 

7 31.9 15.9 20.1 11.3 2.8 Negative 

14 127.9 63.9 101.5 50.7 16 Negative 

21 181 101.5 127.9 101.5 16 Negative 

28 101.5 50.7 90.5 50.7 11.3 Negative 

35 80.6 12.6 50.7 31.9 Negative Negative 

42 31.9 11.3 31.9 20.1 Negative Negative 

56 20.1 11.3 12.6 11.3 Negative Negative 

TABLE 1: Geometric mean titers (GMT) of antibody response of cockerel chicks to vaccination against Newcastle Disease 
(ND) using ND  
‘laSota’ vaccine following treatment with honey or multivitamin before and after vaccination or only after vaccination 
 
 KEY 

HN 1 = Honey administered in drinking water for 7 days 
before and 7 days after vaccination. 
HN2 = Honey administered in drinking water for 7 days 
after vaccination 
MTVN 1 = Multivitamin (Vitaflash®, Kepro B.V., Holland) 
administered in drinking water for 7 days before and 7 
days after vaccination 
 
 

 
 
MTVN 2 = Multivitamin (Vitaflash®, Kepro B.V., Holland) 
administered in drinking water for 7 days after 
vaccination. 

Discussion 

     Most of the commonly used ND vaccines in Nigeria are 
live attenuated among which the ND vaccines, lentogenic 
‘laSota’ strain is described as the best in terms of high 
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spreading potential and capability of production 
protecting antibody titres by all routes of administration 
[35].Honey has been reported to enhance the immune 
response of chicks vaccinated against Newcastle disease 
(ND) [7,36,37].  
 
     The present study conducted to investigate the effects 
of honey on the immune response of cockerels chicks 
from 7-42 days of age that were vaccinated against ND, 
using ND ‘‘laSota’’ vaccine obtained from the National 
Veterinary Research Institute (NVRI) Vom, Nigeria. 
However, the effect of supplement of honey in drinking 
water on the immune response of cockerel chicks was 
evaluated. The results from this present study revealed 
that young cockerels placed on honey before and after 
vaccination appeared to develop a better 
haemagglutination inhibition (HI) antibody response as 
compared to those placed on only multivitamin or the 
control group that were placed on ordinary drinking 
water. At three weeks post vaccination, the highest GMT 
of 181.0 was recorded in chickens that were given honey 
via drinking water before and after vaccination whereas 
GMT of 16.0 was recorded in chickens that were given 
ordinary drinking water. The multivitamin group also 
maintained a reasonably high antibody titre with the GMT 
of 101.5 which indicated that the multivitamin used in 
this study had some level of immune enhancing 
properties. Also, from the results, it was observed that the 
group of birds placed on either honey or multivitamin 7 
days before and 7 days after vaccination maintained a 
higher titre than those placed on either of these only 7 
days after vaccination. This could suggest that honey and 
multivitamin act slowly on the immune system and 
therefore a considerable length of time should be 
maintained in order to achieve the best results. Since 
honey has been reported to have antimicrobial property, 
the high immune responses demonstrated by chicks that 
were placed on honey in this experiment is an indication 
that there could be some degree of contamination of the 
reconstituted vaccine. 
 
     Propolis has been reported as a natural resinous 
mixture produced by honey bees from substances 
collected from many plants sources [38]. Due to the many 
biological activities of propolis, such as antimicrobial, 
anti-inflammatory, antioxidant and immunostimulatory, 
which are attributed to its chemical composition, 
including flavonoids, aromatic acids, diterpene acids and 
phenolic compounds [39,40]. According to Hegazi et al. 
[36] and Fan et al. [41] propolis is able to enhance 
lymphocyte proliferation, and this can reflect in the 

lymphoid organs weight, impacting on immune function 
and disease resistance ability. However, previous studies 
have shown that flavonoids have an immunossupressor 
effect on the lymphoproliferative [42,43]. The findings of 
this study is in accordance with previous report of Hegazi 
et al. [36,37] who in a similar study demonstrated total 
antibody response of the 10% honey additives as 
supplement to broiler chicks vaccinated with (NDV 
vaccine. Broiler chicks fed with honey had significantly 
higher antibody response as compared with the control 
group. The similarity in these researches may be due the 
chemical composition of honey which includes huge 
mixture of flavonoids and phenolic acids which act as 
antimicrobial agent [37,44].It is clear that the similarity in 
performance that is associated with an immune response 
is due to the diversion of nutrients away from growth or 
egg production to be used by the immune system. 
Improvements in immunity or functions that support 
immunity are associated with Zn, Mn, Cu and Se 
[44,45].Honey in drinking water may be considered as a 
new natural additive due to their components of 
micronutrients which enhanced and developed the 
immune system. The use of honey as a cockerel immune-
stimulant for poultry farming purposes needs validation 
with further studies, using different levels and other 
poultry species as previous suggested by Hegazi et al. 
[37]. Serum antibody titer is the indicator of humoral 
immunity. Results in this study have showed that the 
antibody titers in most of treatment groups at each time 
point were higher than that from control group, 
suggesting that they could promote humoral immunity. 
 

Conclusion 

     From the findings from this study, it could be 
concluded that the honey supplementation increases 
antibodies response of exotic breed cockerel chicks when 
administered before and after ND vaccination. This may 
be due to the immunostimulatory activity of natural 
honey. It is there assumed that this group of poultry could 
be better protected against ND if given honey orally via 
drinking water before and after vaccination. 

 

Recommendation 

     Advanced similar researches should be extended using 
natural honey as supplement in drinking water pre and 
post ND vaccinations in other exotic poultry breeds and 
also evaluate the quantity of honey to be used in order to 
achieve an excellent immune stimulation to vaccination. 
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