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INTRODUCTION

This publication, “The NVRI Seminar Series” is a compilation of seminar papers
presented in 2010/2011, as a way of disseminating research results and sharing of
information among scientists within and outside the Institute. Subjects covered in this
Series include basic and applied research on livestock health and production.

Papers presented by erudite visiting scientists on sabbatical in the Institute were also
featured. They include; Survey of medicinal plants used for the treatment of animal
diarrhea in Plateau State, Vaccination strategies in breeder and commercial farms and
Infectious Bursal Disease maternally derived antibodies in day old chicks in Nigeria.

The other papers in the Series were presentations made by staff of the Institute, either
as a report of their routine research work or part of their postgraduate research work
carried in various Universities within and outside the country.

It is hoped that this publication will serve to disseminate information on research
activities and capacities in the Institute as well as provide a platform for collaborations
with interested parties.

P. A. Okewole
Chairman

Seminar and Publications Committee
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IPHENOTYPIC AND GENOTYPIC PROFILES OF DERMATOPHILUS CONGOLENSIS
ISOLATES FROM CATTLE, SHEEP AND GOATS IN NIGERIA

S.J. Shaibu DVM, PhD
National Veterinary Research Institute, Vom
E-mail: sjshaibu@yahoo.co.uk

Introduction

Dermatophilosis is an economically important disease of livestock caused by
Dermatophilus congol ensis, an Actinomycete Gram-positive bacterium that produces
motile zoospores which invade the skin and cause an acute, sub acute or chronic skin
disease resulting in an exudative epidermitis with scab formation (Zaria, 1993). The
economic importance of the disease is estimated in losses of millions of US dollars,
due to loss of productivity, in terms of work by infected draft oxen, decrease meat and
milk production, a failure of reproduction in cows with severe vulva infection and stud
bulls with severe leg lesions making them unable to mount. Death due to starvation of
calves of dams with infected udders, loss of hides and skins, the cost of chemotherapy
and chemoprophylaxis, the cost in time and effort in the control of the disease, as well
as losses due to the culling and death of infected animals (Oppong, 1976, Lloyd,
1976). The disease has a worldwide distribution; it was first reported and described by
Van Sacegham (1915) in the Belgian Congo. The organism causes the disease in man
and a wide variety of animal hosts (Frese and Werber, 1971).

Biochemically, the isolates of D. congolensis from different animal species have been
found to have slight variations. The exhibition of minor biochemical and colonial
variation observed by various workers could not be correlated with hosts’ species
origin. These differences among strains of different origins did not permit separation
into distinct biochemical types and their microbiological characteristics have remained
unchanged.

In the last decade however, the classification of the species D. congolensis as the only
species is being reconsidered. Masters et al. (1995) identified a new species of the
genus Dermatophilus known as chelonae isolated from chelonids in Australia.
Buenviaje et al. (1997) have also suggested a new species of Dermatophilus isolated
from crocodiles in Australia called crocodyli. Following the identification of D. chelonae
and D. crocodyli in chelonids and crocodiles respectively, it has become necessary to
investigate earlier species isolated from different animal hosts considered to be D.
congolensis . This will involve techniques which were previously used in addition to
those that were previously not available. These include Sodium Dodecyl Sulphate
Polyacrylamide Gel electrophoresis (SDS PAGE) (Gogolewski et al., 1992; Ellis et al.,
1993; Masters et al., 1995; Makinde and Gyles, 2000); Polymerase chain reaction
(PCR); (Buenviaje et al., 2000, Mine and Carnegie 1997; Han et al., 2007); DNA
genotyping using RAPD (Larasa, et al ., 2002); restriction enzyme analysis (Masters et
al., 1995; Faibra, 1993) and sequencing Norman et al. (1996).

1Seminar presented 34 June 2010 at NVRI auditorium
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Materials and Methods

Isolation

Skin scabs from clinically infected cattle, sheep and goats were used for the isolation
of D. congolensis according to the method of Haalstra, (1965) with slight modifications.
Nine isolates, three each from cattle, sheep and goats were then inoculated into Brain
Heart Infusion Broth in duplicates and kept for further studies.

Sugar characterization

The following sugars Glucose, Fructose, Maltose, Galactose, Lactose, Sucrose, Xylose,
Sorbitol, Mannitol and Dulcitol were prepared in Andrade’s peptone water according to
Cowan and steel 2004, to a final concentration of 1%. One hundred (100ul) micro liter
of each isolate from the broth culture of the Andrade’s peptone water were added into
each sugar and incubated at 37°C and observed for five days for any activity by the
organisms.

SDS PAGE

Preparation of whole cell proteins

Cultures of the isolates from the Blood agar plates were harvested with a wire loop into
eppendorf tubes and washed three times in phosphate buffered saline (PBS) pH 7.2 by
centrifugation at 10,000g for five minutes. The pelleted washed cells were suspended
in sample treatment buffer (double working strength of sample buffer) containing
125mM Tis-HCI, 4%SDS, 2%Mercaptoethanol, 20 %W /V glycerol and then boiled
for10 minutes. The suspension was then centrifuged at 14,000g for five minutes and
the supernatant transferred to fresh eppendorf tubes. Sample buffer (Laemmli, 1970)
containing 2%SDS, 4%Mercaptoethanol, 10 %W/V glycerol, 0.1% Bromophenol blue
dissolved in 0.625mM Tris HCI pH 6.8 was added to the supernatant and used as D.
congolensis whole cell proteins.

Electrophoresis

A discontinuous SDS-PAGE was performed with 4% stacking gel and a 12% separating
gel according to the method of Laemmli (1970). Pre-stained molecular weight marker
(Amresco Inc. Solon OH) containing Myosin 200KDa, b-Galactosidase120KDa, Bovine
serum 91KDa, Glutamate 62KDa, Ovalbumin 46KDa, Carbonic anhydrase 38KDa and
Lysozyme 19KDA were included as reference proteins. Bands were visualized by fixing
gels and staining for 30 minutes in a solution of 0.2% coomassie blue R. 250 (Biorad
laboratories) in 50% methanol and 10% acetic acid. Apparent molecular weights were
determined by comparison with known molecular weight standards.

PCR

Genomic DNA was extracted using the High Pure PCR Template preparation Kit
(Roche, Mannheim, Germany) according to the manufacturer’s instructions.
Polymerase chain reaction was carried out according to the method of Han et al.
(2007). The primers 5'-ACATGCAAGTCGAACGATGA-3' and 5'-
ACGCTCGCACCCTACGTATT-3"' were used in a 25uL reaction mixture comprising of
Buffer 2.5ul" Mg2*1.0uL’ each primer 0.3ul’ dNTPs 0.8ul” Taq 0.4uL” DNA
1.0uL" nuclease free water 18.7uL was used for the amplification (Gene Amp PCR
system 9700, Singapore). Template DNA was initially denatured at 95°C for 1 minute
followed by denaturation at 949C for 30 seconds, annealing at 60°C for 30 seconds
and extension at 72°C for 1 minute for a total of 32cycles and a final extension at 72°C
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for 7minutes. Ten micro liters of PCR product was electrophoresed in an agarose gel
(1.5%) containing 10ul of 10mg/ml ethidium bromide at 80volts for 45 minutes. One
hundred base pair marker (Roche, Mannheim, Germany) was used as a molecular size
ladder. DNA amplifications were examined and photographed using Bio imaging
system (Syngene VWR international Japan).

DNA Sequencing: DNA sequencing of the PCR amplicons gotten from the PCR
amplifications of the isolates were sent to Inqaba Biotech Company in South Africa to
be commercially sequenced.

Bioinformatics

The results of the sequencing were subjected to bioinformatics analysis. Multiple
sequence alignments was carried out with the sequences of the isolates and a Basic
Local Alignment Search Tool (BLAST) was used between the isolates and sequences in
the GenBank.

RESULTS

Table 1: Sugar characterization of Dermatophilus congolensis isolates from cattle,
sheep and goats

SUGARS ISOLATES
C C2 Cé6 S1 S2 S3 G1 G2 G3

Glucose + + + - + - + + +
Maltose + + = = - - w + +
Sucrose + + + - + - + + +
Lactose - + - - - - - + .
Galactose - + - - - - - w -
Fructose + w - - - - w + -
Dulcitol - - - - - - - - -
Mannitol - - - - - - - - -
Sorbitol - - - - - - - - -
Xylose - - - - - - - - -
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S00bp

Lane M 100bp ladder, lanes 1 — 3 cattle isolates (C, C2 and C6), lanes 4 — 6 Sheep isolates (S1, S2 and S3), lane 7 - 9
Goat isolates (G1 G2 and G3) and lanes 10 -12 negative controls (Staphylococcus aureaus, is in lane 10, E. coli lane
11 and Salmonella spp lane 12).

Figure 1: PCR amplicons of Dermatophilus congolensis isolates from cattle, sheep and
goats

Discussion

Sugar fermentation reactions were observed to be generally limited and more so in
sheep and this is in agreement with Zaria, (1993). Glucose fermentation with respect
to all the isolates were in agreement with previous workers (Masters et al., 1995;
Buenviaje et al., 1997; Kruger, 1998; Buenviaje et al., 2000 and Burd, 2007), except
for two sheep isolates probably due to genetic makeup of the isolates. The
fermentation pattern for other sugars is inconsistent and is positive, negative or
variable.

Two protein bands were common to all the isolates indicating the relationship
between the isolates, these bands weigh 62KDa and 20KDa, though other bands are
present. These bands seems to agree with Makinde and Gyles, (1999) who observed
bands of 62 and 16KDa isolates from cattle sheep and horse; and Shaibu and
Adetosoye, (2008) who observed bands of 72 and 21KDa among cattle isolates.

The PCR results are in complete agreement with the work of Han et al. (2007). This
indicates the high specificity of the primers and the closeness of the isolates. This is
so because of the gene used based on its high conserved nature.

The sequence results also indicate the high similarities between the isolates with
each other which were observed to be over 98%. The same was observed with
sequences within animal species. A blast of the sequences with existing sequences in
the GenBank revealed a 99% similarity which is in agreement with previous workers
(Han et al ., 2007; Sebastian et al ., 2008). The construction of a phylogenetic tree with
the isolates confirms these similarities especially when other sequences were used
together with the sequences of the isolates.
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It is concluded that based on the sequences of the gene used all the isolates are the
same with only slight differences which are not enough to speciate the isolates. Also
sugar fermentations are inconsistent, while SDS PAGE and PCR are good diagnostic
techniques

It is recommended that future work on characterization should focus on multi locus
sequence analysis and not on the 16S rRNA gene because of its highly conserved
nature, but the 16S rRNA gene is a good diagnostic indicator.
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2JSOLATION AND MOLECULAR CHARACTERIZATION OF CANINE DISTEMPER
VIRUSES FROM DOMESTIC DOGS (CANIS FAMILIARIS) IN SOUTH AFRICA

T. Y. Woma 1*, M. van Vuuren?, A. Bosman2, M. Quan2 and M. Oosthuizen2
IMorbilliviruses Research Laboratory, Viral Research Division, National Veterinary Research
Institute, P.M.B 01, Vom 930001, Nigeria.
2Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of
Pretoria, Private bag X04 Onderstepoort 0110, South Africa.
*Correspondence: womaty@yahoo.com, 08036895084.

Introduction

Canine distemper virus (CDV), the causative agent of canine distemper is a member of
the genus Morbillivirus , family Paramyxoviridae (Griffin, 2001). There are considerable
differences in the pathogenicity of different CDV isolates and geographically distinct
lineages have been described (Haas et al., 1997; 1999; Martella et al ., 2007). However,
since the attenuation of the Onderstepoort vaccine strain in 1948, there have not been
any reports of CDV isolation in South Africa and there are no sequence data of field
isolates from Africa available for comparison with established lineages. Considering
the implications of the geographically distinct lineages in the diagnosis, epidemiology
and control of CDV infections, it is important to characterize the canine distemper
viruses occurring in a region. This study therefore was designed to isolate and
genetically characterized current CDVs from dogs in South Africa to lay a foundation
for further molecular epidemiological surveillance in wild and domestic members of
the family Canidae. Enlarge the collection of CDV-specific sequences obtained globally
from a growing number of host species to provide the basis not only for understanding
the molecular epidemiology of CDV but also for the improvement of current CDV
vaccines.

Materials and Methods

Clinical Specimens

Specimens (blood in heparin-containing tubes, CSF, lung, spleen and brain) were
obtained from 124 dogs in Veterinary practices and diagnostic laboratories in South
Africa. Peripheral blood mononuclear cells (PBMCs) were extracted from blood samples
as described by Appel, 1992. Necropsy tissues were processed on receipt as described
by Seki etal. (2003) with some minor modifications.

Virus Isolation

Vero cells expressing canine signaling lymphocyte activation molecule (Vero.DogSLAM)
were prepared according to the protocol of Tatsuo et al. (2001) and Seki et al. (2003).
Each specimen was inoculated at a volume of 0.5 ml into a 25 cm? plastic tissue
culture flask containing a sub-confluent monolayer of Vero.DogSLAM cells in
duplicates. Uninoculated flasks used as negative controls were included in each run.

2Seminar presented 10t February 2011 at NVRI auditorium
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All flasks were incubated in a 37°C humidified incubator and examined daily for
cytopathic effects (CPE). The presence of CDV was confirmed with a direct fluorescent
antibody test and electron microscopy.

Direct fluorescent antibody test and Electronmicroscopy

A direct fluorescent antibody test as described by Maes et al. (2003) was used for CDV
antigen detection. A drop of 3% Phosphotungstic acid was used to stain the tissue
culture pellet prepared using standard techniques and the carbon coated grid was
examined using a Philips CM10 transmission electron microscope operated at 80
kilovolts.

RNA extraction and complementary DNA (cDNA) synthesis

Total RNA was extracted from 200 ul of supernatants of infected cells and 5
commercial CDV vaccines used in South Africa (200 ul) using the RNeasy mini kit spin
column protocol (Qiagen®, Southern Cross Biotechnology, South Africa) according to
the manufacturer’s instructions. The extracted RNA was spectrophotometrically
quantified (DU® 530 Life Science UV/Vis spectrophotometer, Beckman Coulter).
Reverse transcription (cDNA synthesis) was performed using the GeneAmp® Gold RNA
PCR reagent kit (AppliedBiosystems®) according to the manufacturer’s instructions.

Polymerase chain reaction (PCR) and sequencing

PCR was performed using a GeneAmp® Gold RNA PCR reagent kit (Applied
Biosystems) according to the manufacturer’s instructions. A 2100 bp fragment of the
H gene was amplified with forward primer CDV-ff1 and reverse primer CDV-HS2 (Lan
et al., 2006) with minor modifications in the Applied Biosystems® 2720 thermal cycler.
Following PCR, 5ul of the amplicons were electrophoresed in a 1.5% Tris acetate-
EDTA-agarose gel (EM Science, Merck KGaA, Germany) at 120 Volts for 55 minutes.
The product sizes were determined with reference to a 100 bp and a 1 kb molecular
weight ladder. Amplified products were purified using a QIA quick® PCR purification
kit (Qiagen®) according to the manufacturer’s instructions. Purified products were
directly sequenced with a Big Dye® terminator v.3.1 cycle sequencing kit
(AppliedBiosystems®) according to the manufacturer’s instructions. The internal H
gene sequence primers of Pardo et al. (2005) and Lan et al. (2006) were used with
minor modifications.

Phylogenetic analyses

Sequence data of the full length H gene were assembled and edited using GAP 4 of the
Staden package. Assembled sequences were aligned with those available in GenBank
using MAFFT (Katoh et al., 2005). Modeltest v3.7 (Posada & Crandall, 1998), PAUP
v4b10 (Swofford, 2003) and MrBayes v3.1.3 (Ronquist & Huelsenbeck, 2003) were
used to explore distance and character based phylogenetic methods of the nucleotide
sequences. The consensus trees were edited in MEGA v4 (Tamura et al ., 2007).
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Results

Canine distemper viruses were isolated from 26 of 124 (21%) dogs studied. Cytopathic
effects (CPE) seen as giant multinucleated syncytium formation was observed in
positive specimens between 24 and 48 hours of inoculation. Uninoculated negative
controls included in each run did not show any effects. The characteristic apple green
fluorescence seen with the aid of the direct fluorescent antibody test confirmed the
presence of CDV antigen. The characteristic herring bone appearance of the viral
nucleocapsid observed with transmission electron microscopy provided further
confirmation of the presence of CDV. Table 1 shows the vaccination history, clinical
presentation, age, sex, and breed distribution of the dogs positive for CDV. The RT-
PCRs performed resulted in amplicons of the expected size of 2100 bp (Figure 1). All 3
analyses types used showed trees with similar topology. The analyses showed 9 clades
with the field isolates from this study grouping together (Figure 2). The field isolates
from this study clustered within a well-defined clade and form a distinct “lineage
Africa 17 separate from other established lineages and vaccine viruses (figure 2). A
high degree of identity was detected among South African wild-type strains. All of
them group in a phylogenetic cluster clearly separate from the vaccine strains and
from other wild-type CDV strains from GenBank.

12 M 3 4 566 7 8 9 10 11 1213 1415 M

2000bp

Figure 1: RT-PCR amplification of the 2100 bp complete H gene of CDV. M, marker (O’Gene
Ruler™ 100 bp DNA ladder Plus, Fermentas Life Sciences); lanes 1 and 2, ultra sterile water
and DNA extracted from Vero.DogSLAM cells used as negative controls respectively. Lane 3,
vaccine used as positive control for specimens RT-PCR. Lanes 4 — 13, positive clinical
specimens. Lanes 14-15, negative (Nigerian) clinical specimens.
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IN Cf AM903376

Figure 2: Neighbour-joining rooted tree of the complete H gene sequences of CDV with the
closely related PDV. The numbers at the nodes are bootstrap values obtained from 1000 re-
samplings. The GenBank accession numbers/specie from which isolate was
obtained/countries of origin are indicated. The isolates from this study are indicated by the lab
number/specie/country. The sequences from vaccines used in South Africa are boxed. South
African isolates from dogs with a history of vaccination are indicated with asterisks.
Abbreviations Cf, Canis familiaris (dog); Np, Nyctereutes procyonoides (raccoon dog); Am,
Ailuropoda melanoleuca (giant panda); Af, Ailurus fulgens (lesser panda); Xx, unspecified
species; Pl, Procyon lotor (raccoon); Vv, Vulpes vulpes (fox); Nv, Neovison vison (mink); Mm,
Meles meles (badger); Pt, Pecari tajacu (javelina); Pp, Panthera pardus (leopard). JP, Japan; CN,
China; DK, Denmark; US, United states; TW, Taiwan; TH, Thailand; IT, Italy; HU, Hungary; KR,
South Korea; IN, India; TR, Turkey; DE, Germany; GL, Greenland; CH, Switzerland; OP,
Onderstepoort; ZA, South Africa.
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Table 1: Description of the animals and samples positive for CDV by viral isolation in
Vero.DogSLAM cells

DogNo. Sex Age (months) Breed Sample type Clnical signs Vaccination history
(- L Paplon Stleen Braint muscle fasciculaton, jaw clamping N
2 ! Afkans Blood muscle coniraction wi ocular dscharges N
oo ] Dachsund Biood Cugh, diarhoea, vomitng, anorexia N
Poof ! Border Calle ~~ Blood. Spleen Octlar discharge, cough, twiching N
iF 12 Boerbog! Blood Emaciated. cough, oculonasaldischarge, jaw clamping Y

Biateral uvetis, Dlepharospasm hyperkeratosis of rght faotpad blateral

p
i d Cocker spanel -~ Blood Speent mucapurtlent ocular dicharge N
I F 4 Rogrbog! Biood Anorexiz, fever dehyration vamiing N
g F 1l Dachsund Blood Nasal dscharge, crusty eves, lng sounds N
9 ] (Great Dane Blood Muscle contraction, crusty eyes and nose N
0 F i Border Calle Blood Diarhoea, leukopaena,fever temporal muscle contraction N
o i Bogrbog! Biood Caugh, dyspnoea, aw clamping Y
o 2 GemanShepherd  Blood Spleen Musculr weakness, oculr discharge, depressed \
3 F 4 L abrador Blood Spleen  Diepressed vomting, boody clarhoea, ocular discharge, icreased kung sounds Y
L ! Afkanis Blood, Spleen Wucopuruent ocular discharge, dry crusty nose N
fhF 12 Doberman Blood. Spleen Octlo-nasal discharge vomitng d\armuea Increased lung sounds N
(i 12 Toypom Soleen Emaciated, oculo-nasal discharge, depressed N
T F A4 Toypom S0leen Emacated, depressed, mucapuruent nasaldischarge N
fF AU Dachshund Blood Caugh, vomting, haemorrhagic dlahoe3 N
g F d Labrador Soleen Emaciated, ocular discharge N
h i JackRussell Temercross — Blood Puent nasal discharge, cough, dyspnoea N
ol ) JackRussel Blood Dyspnoea, ncreased ung sounds, muscle confraction N
2 f ] Border Colle ~~~ Blood, Spleen Crusty oculo-nasal discharge, epressed, dehyrated N
4 | 12 Yorke Blood Deoressed,fever demydration, anorea Y
4 F 15 Dachshund Blood, Spleen Constanty ryng, tchingoffacil mustes alvaton N
Vomting, anareida, muscle fascicuiations, mucopurulent oculo-nasal dlscharge
hooF 1l Dachshund ~— Spleent Braing N
h F 12 Chhuahua Biood Emaciated, vomitng anorexia, fever N

Y Vaccinated against canine distemper
N Not vaccinated /unknown vaccination history
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Discussion

This represents the first study on the isolation and genetic characterization of CDV
from domestic dogs in South Africa. The findings of this study confirmed that
Vero.DogSLAM cells facilitate the isolation of virulent CDV from infected dogs as early
as day 1 post-inoculation with clinical material, hence a significant reduction in the
costs associated with the isolation of wild-type CDV. Improved vaccination has been
shown to reduce the frequency and magnitude of canine distemper outbreaks
(Chappuis, 1995). However, 4 of the 26 (15.4%) CDV positive dogs in our study had
been vaccinated against the virus. There are several reports of distemper outbreaks in
which affected dogs had received CDV vaccines (Lan et al., 2006). This may be due to
immunosuppression, insufficient time after vaccination to develop immunity, impotent
vaccine, maternally derived antibody, and overwhelming challenge dose of virus
(Iwatsuki et al ., 2000).

In conclusion, the results of this study demonstrated that the availability of
Vero.DogSLAM cells makes virus isolation a useful adjunct for diagnosis of canine
distemper, whereas previously, virus isolation in cell cultures was time-consuming,
difficult and expensive. Furthermore, only one lineage of CDV may currently be
circulating in South Africa and the isolates from this study form a distinct African
clade of their own, clearly separated from the American, Asian, European, Arctic and
vaccine virus clades. Thus the present classification of CDV H gene into America 1 and
2, Asia 1 and 2, Europe, Europe wildlife and Arctic (Martella et al., 2007) should
include the present lineage Africa 1.
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SFRESH HERBAGE, SEED AND CRUDE PROTEIN YIELDS OF LABLAB (LABLAB
PURPUREUS (L) SWEET) AS INFLUENCED BY PHOSPHORUS APPLICATION,
CUTTING HEIGHT AND CUTTING INTERVAL AT SAMARU, NIGERIA

S.A. Ogedegbel: 2, V.B. Ogunlela2, 0.0.0lufajo2 and E.C.Odion2
INational Veterinary Research Institute, Vom

2Institute for Agricultural Research, Ahmadu Bello University, Zaria
Email:sundayogedegbe@yahoo.com

Introduction

In Nigeria, as well as in other tropical countries, quantity and quality of forage,
particularly during the 5 — 7 month dry season, are major constraints for optimum
livestock production from the savanna rangelands (Omokanye et al., 2004).This
situation prolongs the time required to finish off, for example, beef cattle and other
livestock for the market. The introduction of forage legumes such as lablab is a viable
means of correcting the livestock feed constraint.

Lablab can be grazed or used for hay and silage. The foliage has high protein content
(15-30%) with high levels of lysine and about 55% digestibility (Valenzuela and Smith,
2002). According to Murungweni et al.(2004), to make lablab hay harvest must be
carried out at the time when most of the leaves are still intact and the hay is high in
crude protein (>17%), ash (>8%) and digestibility (>54%)

The importance of good re-growth, cutting height and age of pasture to its nutritive
value and overall biomass production has been restated by several authors (Lowe et
al., 1985; Slarke and Mason, 1987; Adjei and Gentry, 1996; Odion and Singh,
2005).Consequently, these factors deserve much attention of scientists interested in
pasture legume production.

Among the many factors affecting the adoption of planted forage legumes, farmers in
Kenya, emphasized the availability of planting materials such as seeds (Mureithi et al .,
1998). In Nigeria, utilization of both selected and adapted forage species is usually
constrained by lack of seed (Adeoye and Onifade, 2000).

This study was therefore designed to evaluate the effect of rates of phosphorus
fertilizer, cutting height and cutting interval on the fresh herbage, crude protein and
seed yields of lablab.

3Seminar presented 24th February 2011 at NVRI auditorium
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Materials and Method

Field trials were conducted during the 2006, 2007 and 2008 cropping seasons at the
Institute for Agricultural Research (IAR) experimental farm at Samaru, in the northern
Guinea Savanna of Nigeria. The lablab accession ILRI 147(black seeded) which was
introduced by International Livestock Research Institute (ILRI) and multiplied by the
International Institute for Tropical Agriculture (IITA) was evaluated. A row spacing of
30cm x 30cm and seed rate of 24kg ha! recommended for fodder production were
used in the experiment. The gross plot size was Sm x 3 m =15m?2.

The experiment consisted of factorial combination of treatments that were replicated
three times and laid out in a split plot design in which phosphorus rates (0, 12, 24
and 36 kg P ha'!) and cutting height (10 and 20cm above ground level) represented the
main plots while cutting interval (6, 12, 18 weeks after sowing (WAS) and harvest
maturity) was the sub-plot level.

The entire plot fodder was cut with a sickle and weighed with a hanging spring
balance set on a tripod to obtain cumulative fresh herbage. The pods from plants
within a plot were harvested at harvest maturity, air- dried and later threshed to
determine the seed yield per hectare through extrapolation by using a conversion
factor. Nitrogen (N) content was determined by the macro kjeldahl method of AOAC
(1990) and crude protein calculated as N x 6.25.

Data collected were statistically analyzed using SAS version 9.0.

Results and Discussion

Neither phosphorus application nor cutting height influenced fresh herbage or seed
yields significantly (Table 1). This implies that resource poor farmers could produce
lablab without phosphorus fertilizer and still obtain relatively good yields. In addition
grazing livestock could utilize lablab without intensive herding in terms of grazing
height that could damage the productivity of the pasture.

However, cutting interval influenced both parameters significantly. In respect of fresh
herbage yield, cutting at 18 weeks produced the highest yield which was 205% greater
than the fresh herbage yield produced at harvest, while the lowest fresh herbage yield
was produced at 6weeks.In addition, cutting at 12 weeks produced significantly higher
fresh herbage yield than cutting at harvest. The seed yields of lablab cut at 6GWAS and
at harvest were similar and statistically higher than that produced at 12 weeks. The
result revealed that when lablab was cut at 18 weeks seed production was
compromised. The implication of this result is that grazing or cutting lablab at or
before 12 weeks will not prevent seed production in lablab as most producers believe.

Phosphorus and cutting height did not have a significant impact on crude protein
concentration of lablab. On the other hand, cutting interval significantly affected crude
protein concentration at the 1st and 2»d cuttings. At the 1st cutting, crude protein
concentration which was similar at the 6 and 12 week cutting intervals was
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statistically higher than that produced at the 18 week interval which was also
significantly higher than crude protein concentration obtained at harvest (Table 2).

Despite the significant reduction of lablab crude protein concentration as cutting
interval increased, the CP concentration at 18 weeks is above that proposed as the
minimum requirement for lactation (120g CP kg! DM) and growth (113g CP kg! DM)
in ruminants (ARC, 1984).This implies that a reduction in protein concentrate use is
possible if lablab herbage is conserved at this stage for the dry season feeding of dairy
animals. At the 2nd cutting the crude protein concentration of the lablab cut at the 6,
12 and 18-week intervals were similar and statistically higher than that cut at harvest.
This implies that cutting improved the crude protein content of lablab which is of
practical advantage in prolonging the quality attributes of forage legumes. Similar to
the results obtained, Adjei and Gentry (1996) reported that dry matter production;
crude protein and in-vitro organic matter digestion can be improved by clipping
management of lablab bean in the semi-arid tropics.

Table 1:Effect of phosphorus application, cutting height and cutting interval on seed
yield(kgha'l) and cumulative fresh herbage yield (thal) in lablab combined over 2006-
2008 at Samaru, Nigeria

Treatment Fresh herbage(t hal) Seed yield(kg ha-1)
Phosphorus (kg P ha-l)

0 21.3 619
12 22.2 668
24 22.1 592
36 22.0 621
SE+ 0.53 38.5
Cutting height (cm)

10 22.1 600
20 21.5 650
SE+ 0.38 27.5
Cutting interval (WAS)

6 5.0d 822a
12 30.0b 568b
18 39.7a N.A
Harvest 13.0c 926a
SE+ 0.53 38.4
Interaction

PxH NS NS
PxI NS NS
HxI NS NS

Means within a column of any set of treatments followed by different letters are significantly different at 5% level of

probability using DMRT
NS = Not significant

WAS = Weeks after sowing

N.A=Not available
**% = Significant at 5% and 1% levels of probability respectively.
P=Phosphorus, H=Cutting height, I= Cutting interval
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Table 2: Effect of phosphorus application, cutting height and cutting interval on crude protein
in lablab herbage combined over the 2007 and 2008 seasons at Samaru, Nigeria.

Crude protein (g kg-1)

Treatment 1st cutting 2nd cutting
Phosphorus (kg P ha-l)

0 139.6 114.1
12 147.3 116.0
24 139.7 117.3
36 137.4 116.4
SE+ 4.09 2.49
Cutting height (cm)

10 140.8 117.0
20 141.2 115.0
SE+ 2.82 1.76
Cutting interval (WAS)

6 162.1a 122.0a
12 168.0a 124.1a
18 134.4b 121.1a
Harvest 99.5¢ 97.2b
SE+ 4.09 2.49
Interaction

PxH NS NS

PxI NS NS

HxI NS NS

Means within a column of any set of treatments followed by different letters are significantly different at
5% level using of probability using DMRT

NS = Not significant N.A=Not available

* %% = Significant at 5% and 1% levels of probability respectively.

WAS = Weeks after sowing P=Phosphorus, H=Cutting height, I= Cutting interval

Conclusion

The highest fresh herbage yield produced at 18 weeks was 205% higher than that
produced at harvest. Cutting at 6 or 12 weeks after sowing did not prevent lablab from
producing seeds. Lablab should be preserved at 18 weeks when the crude protein
content is sufficient for ruminant livestock
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4PRELIMINARY SURVEY OF FOOT AND MOUTH DISEASE VIRUS 3D NON-
STRUCTURAL PROTEIN IN RUMINANTS IN PLATEAU STATE

D. O. Ehizibolo

Vaccine Production Division

National Veterinary Research Institute, Vom
E mail: kingdavid e@yahoo.com

Introduction

Foot and mouth disease virus (FMDV) is highly contagious, and together with its
ability to infect different hosts and exist as multiple types and variants, makes foot
and mouth disease (FMD) difficult to control and constitutes severe constraint to
livestock production. There are seven serotypes of FMDV, namely, O, A, C, SAT 1, SAT
2, SAT 3 and Asia 1, that infect cloven-hoofed animals (Domingo et al., 2003). FMD is
endemic in sub-Saharan Africa (Bronsvoort et al., 2006). The epidemiological situation
of FMD in Nigeria is quite uncertain. So far, four serotypes FMDV (O, A, SAT 1 and
SAT 2) have been reported in Nigeria (Libeau, 1960; Nawathe and Goni, 1976,
Owolodun, 1971; Durojaiye, 1981; Knowles et al., 2008). Conventionally, the detection
of antibody to FMDV non-structural proteins (NSPs) has been carried out by
measuring antibody to the virus infection-associated (VIA) antigen, the viral RNA
polymerase protein 3D using agar gel immunodifusion (McVicar and Sutmoller, 1970;
Dawe and Pinto, 1978). This study was aimed at quantifying the seroprevalence of
FMD and its distribution in Plateau state, Nigeria

Materials and Methods

Five hundred and thirty-two livestock sera from five local government areas (LGAs) in
Plateau State were tested for antibodies against FMDV 3D protein using VIA agar gel
immunodiffusion test. The VIA antigen, the reference serum/positive control serum,
and the weak positive control serum were supplied by Plum Island Animal Disease
Center, USA, in a ready to use form. The agar gel immunodiffusion test was carried
out as described by Berninger (2008).

Results

Out of 532 sera tested, 197 (37%) were positive for FMD 3D protein. Highest
prevalence of FMD-3D protein was detected in Shendam LGA (93.8%) while the lowest
prevalence was found in Jos-South LGA (24.4%) (Figurel). FMDV 3D protein was
detected in ruminants across the three senatorial zones of Plateau State (Figure 2)

4Seminar presented 17th March 2011 at NVRI auditorium
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Discussion

The FMD-VIA AGID reaction is an indication of FMDV replication in a host (Fernandez
et al., 1975; Lobo et al., 1976), and the test has been useful in detecting FMDV
infection in the absence of vaccination (McVicar and Sutmoller, 1970, Abu Elzein,
1987).

The prevalence obtained in this study is higher than 27% reported previously
(Abegunde, 1987) in abattoir samples collected in Plateau State and 13% detected by
Dawe and Durojaiye, (1986) in Oyo State, western Nigeria. The detection of FMD 3D
protein across the three zones of Plateau State is an indication of the endemic nature
of the disease. A serotype specific test is being undertaken to ascertain the existing
FMD serotype(s) in the State.

100 -

90 -
80
270 -
=

8 60 -
o
%50 -
I

S 40 -
b
230 -
20 -
10 -
0_

Bassa LCJ.'l ca ou ernm ark rzlirLeaéjsl samr\ge PIa%eau%atmce

Figure 1: Local Government Area based percentage of antibodies to FMD 3D NSP
determined by VIA-AGID in ruminant animals in Plateau State
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Introduction

Infectious bursal disease (IBD) also known as Gumboro is a highly infectious and
contagious disease caused by an RNA virus belonging to the genus Avibirnavirus

family Birnaviridae (Muller et al., 1979). The disease affects young chickens and is
characterized by high morbidity, mortality, atrophy of the bursa of Fabricius and
immunosuppression. It is of socioeconomic importance causing loses due to high
mortality, poor feed conversion and growth with subsequent poor egg production. It
also affects negatively response to treatment and vaccination against other diseases
(Giambrone et al., 1976; Ivanyi and Moris, 1976; van den Berg, 2001; Paul et al.,
2004).

The IBD virus (IBDV) is resistant to physical and chemical agents and thus persists for
long in contaminated poultry houses and equipment (Benton et al., 1967; Lukert and
Saif, 2003). The virus thus survives harsh conditions and wreck continuous havoc on
the poultry industry. Gumboro is controlled by a combination of biosecurity and
vaccination of chicks and breeders (Lukert and Saif, 1997; Giambrone, 2008; Anon,
2009). Breeder vaccination is conducted in order to transfer antibodies known as
maternally derived antibodies (MDA) to their offspring for protection against
immunosuppression and clinical IBD within the first few weeks of age. To protect
chicks for the rest of their life they are vaccinated with live vaccines. Live vaccines are
however susceptible to neutralization by MDA and vaccinated chicks become
susceptible to infection earlier than they would be and respond poorly to vaccination.
It is therefore important to determine the most appropriate age to vaccinate chicks to
avoid interference by MDA.

Vaccination failures have been reported in Nigeria and neutralization of vaccine virus
by MDA has been attributed as one of the causes of the failures (Okoye, 1984; Abdu,
1986a; Onunkwo and Okoye, 1991; El Yuguda and Baba, 2004). The success of any
IBD vaccination programme depends on the knowledge of breeder vaccination and the
level of antibodies in breeders and MDA in chicks (Lukert and Saif, 1997). If chicks are
vaccinated when MDA levels are still high, the vaccine may be neutralized by MDA,
resulting in a reduced immune response. Conversely, if vaccinations are delayed and

5Seminar presented 2rd June 2011 at NVRI auditorium
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MDA levels drops, a severe vaccine reaction may result and the chick will be left
vulnerable to the disease prior to vaccination (Anon, 2009). This study was therefore
conducted to determine the vaccination strategies in breeder and commercial farms,
the presence and level of MDA in day old chicks and recommend vaccination
schedules for commercial farms in Nigeria.

Materials and Methods

Study sites

Five major breeders and seventeen commercial farms in south-western Nigeria were
used for the study respectively. The breeder farms were coded as F, P, C, Z and Av
while the commercial farms were coded 1 to 17. Two sets of structured questionnaires
were distributed to the management of each of the farms.

Information obtained from the breeder farms include the type of breeder operation and
vaccination schedule meant for the transfer of adequate IBD maternal derived
antibody and the type of vaccine that is administered; whether live, killed monovalent
or polyvalent. Determine if there is periodic sero-monitoring for IBD antibody titre in
breeders and chicks, if information on the antibody titre in breeders was
communicated to commercial farmers, laboratory tests were conducted at all, by an in
house laboratory or outside laboratory or both.

The questionnaire for commercial farms addressed the type of operation, source of day
old chicks, if the levels of IBD MDA level in chicks were provided by the breeder
operators, whether on arrival of day old chicks they test for IBD MDA, whether IBD
breeder vaccination schedule was communicated to them, whether breeder farms
advised them on when to vaccinate with IBD vaccines, the strain of IBD vaccine used
in their commercial operation and source of their respective IBD vaccination
schedules.

Determination of maternal derived antibody in day old chicks

Fifty 50 sera from 50 day old chicks in a batch of broilers obtained from the hatcheries
of four breeder farms coded as Am, O, C and Av were analyzed for IBD MDA using
ELISA test. Fifty sera from 50 day old chicks in a batch of pullets obtained from the
hatcheries of six breeder farms coded as Av, C, Am, F, O and Z were analyzed for IBD
MDA using ELISA test.

Determination of central vaccination time and vaccination days

The central vaccination times and vaccination days were determined based on the
Deventer formula using the MDA half life of 3.5 and 5.5 in broilers and layers
respectively (de Wit, 2010). If the uniformity of the MDA was poor (coefficient of
variation is> 30%) two vaccinations were considered necessary. A break through MDA
of < 100, < 125 and < 500 was used for mild, intermediate and intermediate-plus
vaccines respectively (Lucio and Hitchner, 1979; Skeeles et al., 1979; Kouwenhoven
and Bos, 1995; Segal, 2009).
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Results

The type of breeder operation
All the breeder farms stated that they have both layer and broiler breeder operations.

Vaccination schedule and type of IBD vaccine used in breeder farms

All breeder operators vaccinate at point of lay. Only farm P does not administer
boosters at intervals. Only farm F vaccinates breeders with live vaccines. Only farm C
provided the average IBD MDA titre as>4000 and was the only farm that informed
commercial farmers on MDA level and test for MDA in its laboratory (Table 1).

Type of operation and sources of day old chicks for commercial farms

Out of the 17 commercial farms sampled all rear layers while only three rear both
layers and broilers. Breeder farm C supplied seven commercial farms, Z supplied two,
F supplied five, Am two and Av supplied one farm. Most (71%) commercial farmers
obtain their day old chicks from farm C and F (Table 2).

Vaccination schedule and type of IBD vaccine used in commercial farms

All commercial farms do not have information on IBD titre of breeders and IBD MDA
titre of day old chicks. None of the commercial farms determine the IBD MDA in day
old chicks. All commercial farms sampled used live intermediate strain of IBD vaccine
and reported a successful vaccination. About 65% of the farms obtain their
vaccination schedules from information provided by the various hatcheries supplying
them with chicks. About 12.5% farms derive their vaccination schedule from a
veterinary laboratory, 6.25% from the farm veterinarian and 6.25% from a veterinary
hospital. All commercial farms vaccinated twice for IBD at 5 or 12 and 17 or 22 days
of age. Only two commercial farms vaccinated thrice against IBD (Table 2).

Table 1: Vaccination schedule and type of IBD vaccine used in breeder farms

Farm  Vaccination Booster Type of Monitor Monitor for Test for MDA
vaccine breeder for MDA titre in an outside
IBD antibody laboratory
titre
F 16th wk Every Live No No Yes
8wk
P 16th wk Does not Polyvalent No No Yes
inactivated
C Depending 3 times Monovalent Yes Yes Yes
on antibody inactivated
titre
Z Not provided Not Polyvalent Yes Yes Not provided
provided inactivated
Av 18th wk 20th and Monovalent Yes No Not provided
45th wk inactivated
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The IBD -MDA of broilers and pullets

The IBDMDA ELISA titre of day old broilers range from 1,564+873 to 2,472+962 while
the titre was 2,015+1133 to 3,415+1958 for layers depending on breeder farm. Only
the coefficient of variation (%CV) of the MDA titre of the day old chicks from two layer
breeders was less than 30%. The calculated vaccination days using live intermediate
IBD vaccine for broilers was 14 and 20 days and 26 and 32 days for layers (Table 3).
Broilers from farm Am (12/50; 24%), O (3/50; 6%) C (9/50; 18%) and Av (1/50; 2%),
and layers from farm Av (3/50; 6%), C (0/50; 0%), Am (1/50; 2%), F (8/50; 16%), O
(3/50; 6%) and Z (1/50; 2%) had IBDMDA ELISA titre below 1,000.

Table 2: Type of operation, source of birds and IBD vaccination strategy in commercial
farms

Farm Bird type Bird source Source of vaccination Age at vaccination in days
schedule
Layer Broiler First Second Third
1 + - F Hatchery 9 21
2 + - F Hatchery 9 21
3 + - zZ Hatchery 9 21
4 + - C Hatchery 7 21
) + - C Hatchery 7 21 32
6 + - Am Hatchery 8or9 20 or 22
7 + + Z Hatchery 9 21
8 + - C Hatchery 7 21
9 + - F Hatchery 9 21
10 + - Av Hatchery 8or9 20 or 22
11 + - F Hatchery 9 21
12 + - C Veterinary hospital 14 28
13 + - F Hatchery 10 or 12 20 or 21
14 + - Various Animal laboratory 8 18 28
15 + - C and Am Animal laboratory Sor9 17 or 21
16 + + C Not stated 7 21
17 + + C Farm veterinarian Not stated
Table 3: Mean IBDMDA titre in day old broilers and layers and calculated vaccination time and
days.
Farm Type Target % Coeff. of Central vaccination time in Vaccination days
of bird mean titre variation days
Type of vaccine Type of vaccine
Mild Intermediate  Strong Mild Intermediate  Strong
Am Broiler 1564+873  56.5 17 16 10 14/20 13/19 7/13
Av Broiler 24144909  37.3 18 17 11 17/21 14/20 8/14
C Broiler 1747+678  38.4 17 16 10 14/20 13/19 7/13
O Broiler 2472+962  43.1 19 18 12 16/20 17/21 9/15
Am Layer 2614+937  35.1 31 29 18 28/34  26/32 15/21
Av Layer 3390+1204 37.6 34 32 21 31/37 29/35 18/24
C Layer 2513+758 299 30 29 18 30 29 18
O Layer 3415+1958 56.8 33 31 20 30/36 28/34 17/23
F Layer 2015+1133 56.9 30 28 17 27/33 25/31 14/20
Z Layer 26474723  27.0 31 29 18 31 29 18
Total 1564-3415 27-56.9 17-34  16-31 10-21  14/37 13/35 7/24
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Discussion

The existence of %CV of over 30% in layer and broilerday old chicks from 80% of the
hatcheries sampled is of concern. The implication of this is that chicks from the
different breeder farms sampled should have different vaccination schedules due to
the variation in uniformity of MDA titre. High % CVs for a flock suggests poor
uniformity of response to vaccination and implies that the vaccination programs need
improvement (Lukert and Saif, 1991; Homer et al., 1992). The causes of variation of
MDA in day old chicks include difference in titre between individual breeder birds as
not every bird responds equally to the same vaccination. Others causes are difference
in average titres between different breeder flocks due to age difference, types of
vaccines, vaccination programmes, mixing of eggs from different breeder flocks and
difference in resorption speed of the yolk sac (LAH, 2010). Because broiler flocks are
often derived from several breeding flocks of different ages, chickens will have varying
levels of MDA when hatched (Giambrone, 1995). In fact in this study the mean IBD
MDA titre was lower and %CV higher in the broilers than in pullets sampled. The high
%CV observed in this study might be a result of hatching birds from different batches
of hens or inappropriate vaccination of hens. All the breeder farms have different
vaccination schedules. The highest %CV of 56.9 and 56.8 recorded in pullets from
farm F and O respectively might be as a result of the use of live IBD vaccines in
breeders. It is worthy of note that of the six layer breeder farms sampled, farm F had
the lowest MDA titre which also reflects the use of live vaccines. Although farm Am
used inactivated oil emulsion IBD vaccines, the mean MDA titre was low and the %CV
high (56.5%).

As MDA levels decrease, even in chickens from well-vaccinated hens, the chickens
become susceptible to infection (AUSVETPLAN, 2009). In case of big variation in MDA
titre in the chicks, different groups of chicks within the flock will reach the time of
susceptibility and stage of vaccination at different times. Consequently there could be
more than one best time for vaccination and repeated vaccination may be needed to
reach all categories in time (LAH, 2010).Based on the value of the %CV of > 30%
broilers from all but two of the breeder farms require two vaccinations against IBD.
However, it has been shown that broiler farmers in Nigeria vaccinate only once and the
risk of IBD outbreak was higher in broiler than in layer farms (Mboko, 2010). The high
%CV is an indication of lack of uniformity of MDA in day old chicks and by extension
their hens. To achieve uniformity in MDA level in chicks, it has been recommended
that breeder titres should be maintained at high (8,000) and uniform levels by priming
with live vaccine during growing stage and boosted during the production period with
killed oil-adjuvant vaccines to extend MDA to 4 or 5 weeks (Lucio and Hitchner, 1979;
Homer et al., 1992). Hens from older breeding flocks (>50 weeks) may transfer lower
levels of MDA, leaving progeny relatively more susceptible to infection with IBD virus
(AUSVETPLAN, 2009). It is pertinent to note that the type of vaccine and vaccination
schedule used by breeder farmers varied. Periodic checks of IBD MDA of day old
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chicks by the breeder operators are therefore necessary in order to maintain uniform
IBD MDA and for formulating uniform IBD vaccination programmes for the progeny.
Precipitin IBD antibodies were prevalent in breeders and their level depends on the type
of vaccine administered and the age of the birds (Oyejide et al ., 1986; Abdu, 1990; Abdu,
1991). Young breeders tend to have high antibody levels especially those that received
inactivated oil emulsion vaccine following priming with a live vaccine earlier in life (Abdu,
1989). As antibodies in breeders are transferred to their chicks and such antibodies are
widely available in chicks, their concentrations in birds vary with age and vaccination
practice. Thus, it is expected that the antibodies will be prevalent with varied level
depending on the source of chicks. Since MA interferes with vaccination, the presence of
MA in chicks will make the formulation of a uniform vaccination schedule in Nigeria very
difficult. The need to introduce a uniform vaccination regime for breeders and chicks in
Nigeria is therefore imperative.

Only breeder farm C claimed it transferred information on IBD MDA titres to
commercial farms. This claim was not supported by information obtained from the
commercial farms receiving birds from this source. Farm C also provided the MDA in
chicks’ titre as 4,000, but the mean IBD MDA titres in broilers sampled from the same
farm was 1,747+678 for broilers and 2,513+758 for layers. In order words there was
no information flow from breeder farms to commercial farms on IBD antibody titres in
hens and MDA in chicks.

All breeder farms sampled were involved in both broiler and layer breeder operation
and most commercial farmers obtained their vaccination schedules and day old chicks
from the breeder farms C and F. This explains why most of the commercial farms
sampled have similar vaccination schedules for broiler and layer farms. This schedule
is however inappropriate because the half life of MDA in broilers is shorter (3.5 days)
than that of layers (5.5 days) and would therefore lose their MDA earlier than layers
and requiring early vaccination than layers (Segal, 2009; de Wit, 2010).

Based on the vaccination days it is more appropriate to vaccinate broilers with
intermediate at 14 and 20 days of age and layers with intermediate-plus IBD vaccine
at 14 and 20 days of age (Giambrone, 1995). This is because the day on which to
vaccinate with an intermediate and intermediate-plus vaccine is when ELISA titre is
approximately 125 and 3500 respectively in the face of virulent IBDV. However, all the
commercial farmers sampled used intermediate strain of IBD vaccines for broilers and
layers. Mild IBD vaccine is not suitable for use in Nigeria as vaccination has to be
delayed to between three to five weeks an age when chickens are most susceptible
(Mbuko, 2010).

Based on the protective ELISA titre of 1,000 day old chicks from 90% of breeder farms
in Nigeria would be infected and be immunosuppressed if exposed naturally to
IBDV(Homer et al., 1992; Jackson et al., 1996). Also all flocks with %CV of more than
50% would have a significant number of birds susceptible to IBDV infection before 10
days of age and would develop bursal atrophy and permanent immunosuppression
(Giambrone, 1995). This emphasized the need for combining biosecurity and
vaccination for the effective control of IBD. Chicks obtained from all breeder farms
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should be prevented from exposure to a virulent IBDV within the first seven to thirty
days of life before vaccination because from the seventh day of age they have none
protective MDA titre and would be vaccinated only after 14 to 31 days of age
depending on the source and type of bird with intermediate vaccine to avoid
neutralization of vaccine virus by MDA.The efficacy of IBD vaccination program was
related to the level of MDA in the chickens. The MDA of chickens can impede the virus
in vaccine to infect the target cells and also reduce the ability of virus in vaccine to
stimulate the chicken’s immune system (Naqi et al., 1983; Chansiripornchai and
Wanasawaeng, 2009). Anyhow, the MDA is of benefit to IBDV infection in chickens at
the age of 1-4 weeks (Al-Natour et al., 2004).

Results from various studies on precipitin MDA in chicks revealed that MDA are present
(Abdu, 1985; Abdu, 1986b; Abdu et al., 1988) and widespread (Abdu and Audu, 1987;
Abdu, 1990). The level of MDA varied with the source and age of birds. The higher the
level of MDA at day-old the longer they lasted in circulation. The levels of MDA and the
percentage of birds with MA are low or absent in chicks 3 weeks of age. By 4 weeks of
age all chicks were devoid of MDA (Abdu and Audu, 1987; Abdu, 1990). The MDA does
interfere with vaccination preventing active antibody production (Abdu et al., 1987). The
“safe' age to vaccinate for IBD appears to be between 3 and 4 weeks. However, any bird
that has not been vaccinated at 3 weeks or older stands the risk of suffering from IBD.

Conclusion

In conclusion the following recommendations are made. Breeder farms should avoid
using live vaccines as boosters for breeder vaccination. Breeder farms should adopt a
uniform and effective vaccination strategy. Uniformity of IBD MDA will translate into a
uniform and effective vaccination strategy in all commercial farms. Otherwise may be
better that breeder farms uniformly desist from vaccinating at all so that commercial
farmers start vaccinating chicks at day old due to low IBD MDA. Intermediate and
intermediate-plus vaccines are recommended for commercial operations of broilers
and layer respectively. There should be flow of information within the up and down
stream levels of the poultry industry in Nigeria. Such information should include IBD
MDA titres from the breeders to the commercial farms. This implies that every breeder
should screen various batches of day old chicks for IBD MDA titre for transmission of
information to commercial farms.
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Introduction

The use of medicinal plants in the treatment of diseases has generated renewed
interest in recent times, as herbal preparations are increasingly being used in both
human and animal healthcare systems (McCorkle, 1986; Eisenberg et al., 1998).
Diarrhoea is one of the common clinical signs of gastrointestinal disorders caused by
both infectious and non-infectious agents and an important livestock debilitating
condition (Gilani and Rahman, 2005). Plateau State is rich in savannah and forest
vegetations and home to a vast collection of plants upheld in folklore as having useful
medicinal applications (Adua et al., 2009). There is however scarcity of documented
information on the medicinal plants used in the treatment of animal diarrhoea in the
state (Jacob etal., 2004), thus the need for the study.

Methodology

Ten (10) out of 17 Local Government Areas (LGAs), spread across the three senatorial
zones of the State were surveyed. The LGAs surveyed are Bassa, Jos East, Jos South
and Barkin Ladi in the northern zone; Bokkos and Pankshin in the central zone, and;
Langtang North, Shendam, Qua’an-Pan and Wase in the southern zone. The selected
LGAs have a high cattle population and are favourable for livestock production and
have a high population of pastoralists or natives who keep livestock (Bertu et al.,
2010). A well structured, open-ended questionnaire and guided dialogue techniques
patterned after the method of Jacob et al. (2004) were used to interview pastoralists
and native livestock farmers between October and December 2010. Medicinal plants
reported to be effective in diarrhoea management in animals were collected using the
guided field-walk method (Rashid et al., 2010). The plant samples collected were
scientifically identified and authenticated by the Biological Sciences Department, ABU,
Zaria. Using the scoring system technique, three medicinal plants (Acacia sieberiana;
Cucumis metuliferus and Khaya senegalensis) were selected from the 57 medicinal
plants scientifically identified for the first phase of the laboratory work. Water and
ethanol were used to prepare extracts of the three plants. Extracts derived were freeze
dried and the following tests done on them: phytochemical analysis, acute toxicity
(LDso) and motility test using Charcoal meal in rats. The herbal preparations are
usually administered orally.

6Seminar presented 28th July 2011 at NVRI auditorium
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Results

A total of 248 questionnaires were retrieved, out of which 207 (83.47%) respondents
acknowledged the use of herbs in diarrhoea management, while 41 (16.53%) do not
use herbs in the treatment of diarrhoea in their animals. Medicinal plants cited as
beneficial in the treatment of animal diarrhoea numbered 132, from which 57(43.18%)
were scientifically identified and classified into 25 plant families with the families
Fabaceae and Combretaceae having the highest occurrences of 21.0% and 14.04%
respectively. The plant parts mostly used in antidiarrhoeal herbal preparations are the
leaves (43.86%) followed by the stem bark (29.82%).
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Figure 1: Bar chart of percentage family distribution of medicinal plants used for diarrhoea
management in Plateau State
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Figure 2: Percentage distribution of plant parts used.
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Conclusion

This survey of medicinal plants used for the treatment of animal diarrhoea in Plateau
State revealed an array of plants (Offiah et al., 2011). Investigation to validate the
claimed efficacy is on-going and if found useful, would be potential candidates for the
production of anti-diarrhoeal remedies. The following laboratory works are still on-
going on the six extracts: Chronic (28 days) toxicity test; anti-diarrhoeal activities
using castor oil in rats; anti-microbial activity and anti-parasitic activity.

Observation & Recommendation

1. Some staff of the institute have either worked on or are working on medicinal
plants. There is therefore need to establish a herbarium in the Institute. This
will ensure that the problem of wrong collection, storage and identification is
avoided.

2. Provision of adequate laboratory space, equipment and training for the drug
development laboratory of the Institute is urgently needed

3. There is an urgent and pressing need for a functioning animal house that will
meet the research demands of the institute.

Publication

Offiah NV; Makama S; Elisha IL; Makoshi MS; Gotep JG; Dawurung CJ; Oladipo OO;
Lohlum AS; Shamaki D. Ethnobotanical survey of medicinal plants used in the
treatment of animal diarrhoea in Plateau State, Nigeria. BMC Veterinary Research
2011, 7:36
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Introduction

The egg has been considered over ages as a complete meal for humans based on its
constituents (Campos et al., 2003). Besides being a source of food, it has found uses
in other areas of human endeavours. It is used in the bakery, cosmetic and
pharmaceutical industries, as well as in research just to mention a few. It is known
that there are more than forty egg white proteins. It accounts for about 58% of the
entire egg mass and has a protein content of 10-12%, comprising mainly ovalbumin,
ovotransferrin, ovomucoid, globulins and lysozyme (Miguel et al., 2005). Different
species of poultry exists with specific peculiarities associated with their eggs. It is the
aim of this research work to carry out an analysis of the different egg white proteins of
domestic poultry within the National Veterinary Research Institute poultry farm by
PAGE

Materials and Method

Freshly laid eggs from chicken, duck, bantam duck, guinea fowl and quails were
collected from the poultry farm of the National Veterinary Research Institute Vom and
brought to the laboratory for the experiment. The eggs were wiped clean with 70%
ethanol. The eggs were then cracked and the egg white carefully separated from the
yolk into sterile Petri dishes. The egg whites were then aliquot into eppendorf tubes.
The protein concentration of each egg white was spectrophotometrically determined
using the biuret method.

Poly Acrylamide Gel Electrophoresis (PAGE)

To each egg white protein, a volume of 4:1 native sample buffer consisting of
bromophenol blue was added and polyacrylamide gel electrophoresis performed using
a 4% stacking and gel 12.5% separating gel as previously described by Shaibu et al .
(2008).

Results and discussion

Prominent protein bands of egg white proteins namely ovoalbumin and ovotransferin
were visualized from all the poultry species examined. Differences were however
observed in the protein profiles of other less prominent proteins across the species, of
particular note was a low molecular weight protein present in the egg white of the
quail which was visibly absent in the other species as seen in Figure 1.
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This protein band needs further investigation as it could hold the key reason for the
preference of the quail egg over eggs of other poultry species as a source of food.

Ovotransérrin

47KDA _
Ovoalbumin

28KDa

Ref proteins  Quail G fowl Bantam Hen Duck Ref protein

Figure 1: Polyacrylamide gel electrophoresis (PAGE) of egg white proteins from different
poultry species

Ovoalbumin and Ovotransferin have been reported to have antimicrobial properties
(Hytonen et al., 2003), but these proteins need to be separated from the other egg
white proteins, purified and then used to test their antimicrobial properties.

In conclusion, differences were noted to exist between the egg white proteins of the
different poultry species that need to be further investigated together with the
extraction and determination of the antimicrobial activities of the two major egg white
proteins; ovoalbumin and ovotransferin.
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SEXPERIMENTAL DESIGN, DATA COLLECTION AND STATISTICAL ANALYSIS IN
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Introduction

Research is a systematic quest for answers to unresolved and perplexing problems
(Moore, 1979). Progress in scientific and other spheres of knowledge is made through
research. Basic research generates fundamental knowledge that solves current and
future problems while applied research is used to generate, test and validate
technologies that solve specific problems (Moore, 1979). A research project is
composed of coordinated activities with an explicitly defined time frame, resources
input, objectives, targets and outputs. The success of a research project requires a
definite plan, direction and design such that between the beginning and end there
must be a clear statement of the research problem, a development of hypothesis and
an arrival at factually-based conclusion(s) derived from statistical inference.
Consequently, a working knowledge of experimental design, data collection, statistical
analysis and a good reading habit are required for a successful Research career.

Experimental Design

An experiment involves the planning and collection of measurements or observations
according to a pre-arranged plan. However, variability which is always present in all
measurements is greater in biological measurements. Total variation in a set of
measurements is the summation of assignable causes, bias and random error which is
the only irremovable component of total variation. Experimental designs are used to
manage total variation and thereby improve the precision of the measurements. Three
basic principles of randomization, replication and local control are used to obtain good
experimental designs which reduce bias to its minimal and expose assignable
variation maximally. Randomization ensures equal probability of allocation of
treatments to the experimental material while more replications increase the precision
of the measurements. Blocking of experimental material, utilization of appropriate
sizes and shapes of field plots and the use of concomitant variables are examples of
local control that reduce bias. Every experimental design has a unique model and
there are simple and complicated experimental designs suited to various experimental
situations (Table 1).
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Data collection

Experimental data is used inductively whereas other data are used deductively. The
type of reasoning employed from the specific to the general is called inductive
reasoning whereas reasoning employed from the general to the particular is called
deductive reasoning (Little and Hills, 1978). In experimentation, data collection is
active whereas in a sample survey it is a passive process. Good data like other good
things are the fruit of systematic effort.

In biostatistics, precision has preference over accuracy in data collection. There are
two ways of gathering data. One is simply to accumulate any data that may be
relevant which is called the shotgun approach (Moore, 1979). The other referred to as
rifle-shot approach specifies the precise questions that the inquiry should answer and
gathers only those data that will answer these questions (Moore, 1979).The rifle-shot
approach will preclude the gathering of irrelevant data and produce a more efficient
research design. Data collected in suitable units and at regular intervals are easier to
analyze. Data is collected with different scales of measurement. A nominal scale tells
into which class a unit falls, an ordinal scale indicates when one unit has more of the
property than another unit, interval scale will show by how much one unit differs from
another while a ratio scale reveals how much more of a property one unit has over
another.

Raw data describes data prior to processing while classified data refers to processed
data. Data is quantitative when expressed in measures such as length, height, weight
etc and qualitative when estimated such as in disease monitoring such as high, low
and no incidence of disease etc. Continuous data is one where the value can include
decimals whereas discrete or enumerating data are whole numbers. Most biological
data fall under a normal distribution and could be called normal data, however
dichotomous data can assume a binomial distribution and in addition, manifold data
with several distributions can be changed to dichotomous data. Available data is not
gathered specifically for the study at hand, but is kept for other reasons and when
found to be reliable; they are useful in deductive studies. Data can be used for good
when correctly gathered or for evil when it is fabricated. The knowledge of the source
helps us decide whether to trust a data irrespective of whether it is of experimental or
non-experimental origin. According to Moore (1979),”since you will not accept verbal
nonsense in a discussion, do not accept numerical nonsense either”

Statistical analysis

The procedures of analysis of variance (ANOVA), chi-square, regression and correlation
are used to analyze experimental data. Where statistical inference is required, ANOVA
and chi-square could be utilized otherwise descriptive summaries are sufficient to
explain the data. In the planning stages of an experiment, a broad outline of how the
data will be analyzed should be considered. This will enable the researcher to check
the suitability of the treatments and chosen experimental design against the stated
objectives, which allows corrections to be effected before the experiment commences.

41 | Page



Incorrectly collected data cannot be fitted into a correct experimental design for

analysis.

Table 1: Different types of experimental design

S/No Experimental Design Treatments Usage

1 Paired plot design (PPD 2 Laboratory and Field

2 Completely randomized design 3 and above Laboratory and
(CRD) Livestock

3 Randomized block design 3-20 Laboratory and Field
(RBD)

4 Latin square design (LSD) 4-8 Laboratory and Field

S Split-plot design (SPD) > 20 Field

Table 2: ANOVA structure showing the sources of variation and degrees of freedom in
a completely randomized experiment testing 6 levels of Gumboro vaccine repeated 3

times.

Source DF
Vaccine (6-1) S

Error 6(3-1) 12
Total (6.3-1) 17

Table 3: ANOVA structure showing the sources of variation and degrees of freedom in
a completely randomized experiment testing 6 levels of Gumboro vaccine on four
groups of birds replicated 3 times.

Source DF
Replication (3-1) 2
Vaccine (6-1)

Error (3-1) (6-1) 12
Total (6.3-1) 17

Table 4: Different mean separation techniques

/No

Mean separation technique

S
1
2.
3.
4
S
6

Confidence or fiducial limit

Paired /Planned t-test

Independent or multiple t-test

Least significant difference(LSD)
Duncan’s multiple range test(DMRT)
Student Newman Keuls test

42 | Page



When only two treatments are to be compared, the paired plot design is adequate. On
the other hand, when comparisons of more than two treatment effects are required,
the ANOVA procedure is utilized. Where the ANOVA procedure is to be used, the
ANOVA structure showing the sources of variation and their degrees of freedom should
be outlined (Tables 2 and 3). It is good practice to have the error (residual) degrees of
freedom to be higher than 15 but not lower than 10 so that the estimate of the random
variation is sufficiently precise. Where there is a significant treatment and/or
interaction effect the researcher must go further and determine the order of these
significant differences using an appropriate mean separation technique among several
(Table 4). The chi-square procedure which is used primarily to compare genetic ratios
and the goodness of fit of many data that emanate from contingency tables is also a
useful quick test of the statistical significance of many survey findings (Donnahoe,
1988). Regression analysis is often used to understand the relationship between two
sets of numbers usually an independent (factor) and a dependent variable. Contrarily,
in research, Correlation coefficient is used to compare the relative strength of
relationship among dependent variables. Path analysis is used to separate simple
correlation into their direct and indirect association while percent contribution
converts correlation coefficients into contributory percentages irrespective of their
units of measurements. Computation in statistical analysis can be carried out
manually with a pocket calculator or with the Microsoft Excel software in most
personal computers. However, the fastest and easiest way to analyze data is by using
statistical software packages such as SAS, Genstat, MSTATC, SPSS etc which are now
commonly available.

Conclusion

Experimental design, data collection and statistical analysis are invaluable in
Research. Experimental data can be used inductively and available data deductively to
further scientific knowledge. The objectives of a research project will determine the
type of experimental design and the statistical analysis to use on the data collected.
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Introduction

Pasteurella multocida , is a gram-negative bacterium, and is the causative agent of a
wide range of diseases in wild and domestic animals, birds and humans. According to
current classification, the family Pasteurellaceae includes a large group of gram-
negative bacteria that are chemoorganotrophic, facultatively anaerobic and
fermentative. Pasteurella multocida was named in honour of Louis Pasteur (Rimler and
Glisson, 1997). The organisms can be divided into two pathogenic groups: those
causing haemorrhagic septicaemia and those causing non-haemorrhagic septicaemia.
Pasteurella multocida and Pasteurella haemolytica show several biochemical properties
in common, but they differ with respect to indole production and haemolysis and there
is no antigenic relationship between the two species (Shigeo, 1978). There are sixteen
major somatic types (1 through 16) and five different capsular serogroups (A, B, D, E
and F) used to characterize and differentiate P. multocida isolates (De Alwis,
1996).Current serological nomenclature utilizes both these features. For example, P.
multocida of capsular group A and somatic serotype 3 is designated as A: 3 (Wilson,
1992). In general, capsular type A is mainly associated with fowl cholera, recurrent
purulent rhinitis in rabbits (‘snuffles’), and ruminant, porcine, canine, and feline
respiratory disorders. Although type D is the predominant capsular type associated
with atrophic rhinitis of pigs, this strain is occasionally isolated from pneumonic lungs
in other animal species, including ruminants. Capsular group B and E are restricted
to haemorrhagic septicaemia in bovine species from tropical regions, while P.
multocida capsular type F is isolated mainly from diseased turkeys ( Quinn et al.,
1994).

Materials and Method

Study area

The study was carried out in Plateau State. The State was divided into three senatorial
zones from which three LGAs were selected from each zone. A total of 9 LGAs were
used for the study based on the presence of large population of cattle and the presence
of abattoir or slaughter slabs.

Sampling Procedure: A purposive sampling technique according to Portney and
Watkins (2007) was used to collect 396 samples (tissues and swabs) from cattle in
nine local government areas of Plateau state.

Isolation of Pasteurella multocida

Isolation and identification was performed as described by Cowan and Steel (1985)
with minor modification of using CSY agar. Isolates were confirmed using Microbact
GNB 24E.
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In vitro Antibiotic Sensitivity of Pasteurella multocida Isolates
Susceptibility testing was performed using the standardized single disk method of
Bauer etal. (1966).

Somatic serotyping of isolates

The isolates were shipped and serotyped at the National Veterinary Services
Laboratories Ames, lowa, USDA. The isolates were typed using the procedure of
Hendleston etal. (1972).

Pasteurella multocida species specific PCR assay

Primer used:
P. multocida -specific PCR: KMT1T7 (F) S’-ATC-CGC-TAT-TTA-CCC- AGT-GG-3’

KMT1SP6 (R) 5-GCT-GTA-AAC- GAA-CTC-GCC-AC-3’

Pasteurella multocida multiplex capsular PCR typing system

Primer Capsular Type Amplicon Size
CAPA-FW 5-TGC-CAA-AAT-CGC-AGT-GAG-3: A 1044 bp

CAPA-REV 5-TTG-CCA-TCA-TTG-TCA-GTG-3:

CAPB-FW 5:-CAT-TTA-TCC-AAG-CTC-CAC-C-3: B 760 bp
CAPB-REV 5-GCC-CGA-GAG-TTT-CAA-TCC-3
CAPD-FWS5,-TTA-CAA-AAG-AAA-GAC-TAG-GAG-CCC-3: D 657 bp
CAPD-REV 5,-CAT-CTA-CCC-ACT-CAA-CCA-TAT-CAG-3:

CAPE-FW 5-TCC-GCA-GAA-AAT-TAT-TGA-CTC3: E 511 bp
CAPE-REV 5, GCT-TGC-TGC-TTG-ATT-TTG-TC3:

CAPF-FW 5--AAT-CGG-AGA-ACG-CAG-AAA-TCA-G-3 F 851 bp
CAPF-REV 5,-TTC-CGC-CGT-CAA-TTA-CTC-TG-3:

KMT117 5 ATC-CGC-TAT-TTA-CCC-AGT-GG-3: Specie specific 460 bp
KMT1SP6 5,-GCT-GTA-AAC-GAA-CTC-GCC-AC-3:

Plasmid DNA detection:
Isolates were grown overnight at 37°C in 3 ml BHI broth for plasmid isolation.
Plasmids were extracted by using Plasmid DNA extraction Kit, in which the procedure

was carried out according to the manufacturer’s instructions (Fermentas life sciences,
Maryland USA).

Results and Discussion

Out of the 396 samples collected, 18 (4.5 %) of the isolates were non-haemolytic,
round, grayish, smooth and mucoid colonies on Casein sucrose yeast agar (CSY) and
blood agar, failed to grow on MacConkey agar, and produced no gas in glucose and
lactose negative. They were found to be coco-bacillus, gram negative and non-motile.
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All the isolates produced oxidase, catalase, were indole positive and reduced nitrate,
but did not utilise citrate. They fermented glucose, sucrose, mannitol and mannose
but not maltose, arabinose, lactose, dulcitol, salicin, inositol and trehalose. Similar
findings were also reported by Karimkhani et al. (2011) and Odugbo et al. (2005).
However, Waltman and Horne (1993) observed variability in oxidase, whereas
variability in glucose fermentation was observed by Kumar et al. (1996). The variability
observed in fermentation reactions of glucose might be due to geographical variation of
isolates and use of chemotherapeutic agents as these factors will influence the enzyme
profiles of microbes (Rajini et al., 1995). Eighteen isolates were confirmed positive by
Microbact GNB 24E supplied software version Microbact ™ 200 identification package
V2.03 (Windows™). By the software interpretations package the percentage
probabilities of 12 isolates were above 75% and 6 others were below 75%. Two of the
isolates were detected to have somatic antigens 3, 4 and one isolate 2, 5 while in the
remaining fifteen, somatic antigens were not detected. Among the 18 isolates studied,
(44.4%) were sensitive to gentamicin, amoxycillin/clavulanic acid, and penicillin
respectively. The % susceptibilities to other agents were: chloramphenicol (11.1%),
sulphamethoxazole/trimethoprim (55.6%), ciprofloxacin (38.9%), ampicillin (1.1%),
oxacillin (5.6%) and vancomycin (5.6%). All the isolates (100%) were resistant to
tetracycline and erythromycin. A similar finding by Dimri et al. (1994) and Verma,
(2004) reported 100 per cent resistance to tetracycline. All isolates yielded Pasteurella
multocida spcies-specific amplicon of 460 bp by PCR. Similar finding was reported by
Townsend et al. (2000). Seventeen (94.4 %) of the isolates were identified as capsular
group E and one (5.5 %) as capsular group F by multiplex PCR. The profiles of
plasmids of each isolates were estimated by agarose gel electrophoresis. All the
isolates harboured plasmids of Skb. Five of the group E isolates had additional
plasmid of 3kb, and one isolate (ka3) had a plasmid of 6kb; but none of the isolates
carried all 3 plasmids. None of the eighteen isolates studied had capsular group A or
B.

Conclusion

This study is an attempt to define the current status of HS causing P. multocida
isolates in some parts of North central region of the country. This contemporary study
was necessary as available information indicates that such similar studies were
conducted about 3 decades ago. Variation in antibiotic sensitivity showed the
necessity of in vitro antibiotic sensitivity prior to treatment. It also emphasizes the
need for judicious selection of antibiotic for effective treatment. The study confirmed
the presence of the African capsular strain (E), but of greater interest is capsular
group F that has been identified for the first time in calves in Nigeria. P. Multocida E:
3, 4 and P. multocida E: 2, 5 were identified amongst the isolates. These could redefine
the vaccine strategy as the current vaccine used in Nigeria contain P multocida B: 3,4
and E: 2. However more work needs to be carried out in other parts of the country to
gather more relevant information with regards to capsular and somatic types.
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Introduction

Newcastle disease (ND) is a highly contagious and devastating viral disease of poultry
of worldwide distribution with an enormous economic impact (Alexander, 1988,
Peroulis-Kourtis et al., 2002]. Newcastle disease virus (NDV) also known as Avian
Paramyxovirus Type 1 is an enveloped, single stranded non-segmented, negative sense
RNA virus. The genome contains six genes in the order; 3’-NP-P-M-F-HN-L-5’ that code
for the six major polypeptides viz. nucleoprotein, phosphoprotein, matrix, fusion,
heamaglutinin-neuraminidase and the large protein, respectively (Lamb and
Kolakofsky 2002). The primary molecular determinant for NDV pathogenicity is the
amino acid sequence at the Fusion protein cleavage site, Fo (De leeuw et al ., 2005).

ND is endemic in Nigeria with widespread epidemic outbreaks in both susceptible
commercial and village poultry (Adu et al., 1986; Orajaka et al., 1999). The first
documented evidence of ND in Nigeria occurred in Ibadan, south-western Nigeria in
1952; however, the first laboratory confirmation was made in 1953 from outbreaks in
the former Benue and Ibadan provinces (Hills et al., 1954). Most of the ND isolates
recovered from both wild and domestic birds in Nigeria have been identified using
Haemagglutination inhibition (HI), Mean death time (MDT) and Intracerebral
pathogenecity index (ICPI) studies (David-West, 1972; Nawathe et al., 1975; Oladele et
al., 2007; Ibu et al., 2009) but little information exists on their molecular
characteristics and epidemiology. Recently, Snoeck et al. (2009) and Cattoli et al.
(2010) identified new sub-lineages Sg, 5f, Sh and lineage 7 NDV in non-commercial
farms and abattoirs in west and central Africa, however, samples from live bird
markets, which could be a potential source of infection, were not compared with those
from farms in these studies. In this study, ND virus isolates obtained from LBMs in
Nigeria from 2007 to 2008 were phylogenetically analysed for comparison with isolates
recovered from outbreaks in backyard and commercial chicken farms within the same
period.

Materials and methods

Viruses

Newcastle disease virus (NDV) strains used in this study were isolated from live bird
market (LBM) chickens in Nigeria from 2007 to 2008. Some strains recovered from
outbreaks in backyard and commercial chickens were also included in the study.
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Virus isolation was performed at the Virology department of the National Veterinary
Research Institute (NVRI), Vom. Tracheal and cloacal swabs (in the case of live birds)
and pooled tissue (from dead birds) were inoculated into 9 to 11 day old embryonated
chicken eggs with antibiotics, as per standard procedures. NDV was identified by
haemaglutination (HA) and haemaglutination inhibition (HI) tests (OIE, 2008).

RNA extraction and Reverse Transcriptase-Polymerase Chain Reaction
High-throughput RNA extraction was performed with a MagNA Pure LC total nucleic
Acid isolation kit (Roche, Mannheim, Germany) on a MagNA Pure device (Roche,
Germany). A one-step RT-PCR was performed on each RNA extract using a previously-
published oligonucleotide pair that amplifies a 1180 bp fragment spanning the region
between nucleotide 610 of the matrix gene through to nucleotide 581 of the fusion
gene, including the Fo cleavage site (Abolnik et al., 2004). Reaction mixtures were
cycled at 42°C for 20 min and 5 min at 94°C, followed by 35 cycles of 94°C for 30 sec,
53°C for 30 sec and 72°C for 1 min. Products were electrophoresed at 120V in 1%
agarose stained with ethidium bromide. Gel extraction of PCR amplicons was
performed using a QIAquick Gel extraction kit (Qiagen, Hilden, Germany).

DNA Sequencing and phylogeny

Each purified PCR product was sequenced with the reverse primer using the ABI
PRISM Big Dye Terminator sequencing Ready Reaction Kit v.3.1 (Applied Biosystems,
52 Rocco Drive, Scoresby, Australia). Reactions were analysed on a 3130 Genetic
Analyser (Applied Biosystems). Nucleotide sequences were checked for base calling,
and edited for length prior to export in FASTA format using Chromas Lite software.
Phylogenetic analysis was done using MEGA v4.1 software (Tamura et al., 2007) and
the result is presented as a Neighbour joining tree.

Results and Discussion

Phylogenetic analysis of the partial F gene nucleotide sequence (nt 61 to 374)
including the Fo cleavage site of 33 isolates was done to assess genetic relatedness.
Comparison was made with the corresponding sequences of reference strains using
Mega v4.1 software (Tamura et al., 2007). Results are shown in Fig 1. Based on the
topology of the tree, sequences clustered with sub-lineages defined by Snoeck et al.
(2009) and Cattoli et al. (2010).Observed sequence similarity between strains
recovered from outbreaks in backyard and commercial chicken farms in Jos, Plateau
state and those from live bird markets in Sokoto and Kano states may be due to
horizontal spread by live poultry vendors from rural settlements and LBMs to
commercial and backyard poultry houses.

With increasing report of outbreaks of ND in vaccinated flocks in Nigeria, it suggests
that these new ND variants may be more virulent and the chickens may not be
completely protected by the present conventional vaccines. Hence, further studies
need to be done to determine whether the emergence of new sub- lineages could be
responsible for Newcastle disease outbreaks in vaccinated flocks. It is also anticipated
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that challenge studies using the emerging strains need to be carried out with a view to
produce homologous vaccines that would further reduce virus shedding.

Table 1: Nigerian viruses analysed in this study

Virus strain Host Year Location Lineage Accession number
NGCKO0108 Chicken 2008 Kebbi 5f HQ456833
NGCK0208 Chicken 2008 Katsina 5f HQ456834
NGCKO0307 Chicken 2007 Taraba 5f HQ456835
NGCK0408 Chicken 2008 Akwa-Ibom 5f HQ456836
NGCKO0508 Chicken 2008 Cross-River S5g HQ456837
NGCKO0608 Chicken 2008 Plateau 5f HQ456838
NGCKO0708 Chicken 2008 Plateau S5g HQ456839
NGCKO0808 Chicken 2008 Plateau S5g HQ456840
NGCK0908 Chicken 2008 Plateau S5g HQ456841
NGCK1108 Chicken 2008 Plateau Sg HQ456843
NGCK1308 Chicken 2008 Kebbi 5f HQ456845
NGCK1507 Chicken 2007 Kano Sf HQ456846
NGCK1607 Chicken 2007 FCT S5g HQ456847
NGCK1707 Chicken 2007 Sokoto 5f HQ456848
NGCK1807 Chicken 2007 Edo 5f HQ456849
NGCK2007 Chicken 2007 Zamfara 5f HQ456851
NGCK2107 Chicken 2007 Nassarawa S5g HQ456852
NGCK2207 Chicken 2007 Kano Sg HQ456853
NGCK2307 Chicken 2007 Oyo S5g HQ456854
NGCK2507 Chicken 2007 Edo 5f HQ456855
NGCK2807 Chicken 2007 Kano S5g HQ456856
NGCK2907 Chicken 2007 Kano S5g HQ456857
NGCK3207 Chicken 2007 Kano 5f HQ456858
NGCK3307 Chicken 2007 Oyo 5f HQ456859
NGCK3407 Chicken 2007 Jigawa 5f HQ456860
NGCK3807 Chicken 2007 FCT 5g HQ456862
NGCK4007 Chicken 2007 Yobe Sg HQ456863
NGCK4207 Chicken 2007 Nassarawa Sg HQ456864
NGCK4307 Chicken 2007 Kano Sg HQ456865
NGCK4407 Chicken 2007 Lagos Sg HQ456866
NGCK4507 Chicken 2007 Yobe Sg HQ456867
NGCK4807 Chicken 2007 Ebonyi 5f HQ456868
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Unless better control is exercised in terms of effective application of effective vaccines
(that significantly reduce virus shedding) and controlled movement of infected birds,
the evolution and spread of velogenic NDV strains in Nigeria and other West African
countries is likely to continue indefinitely.

— NGCKO0508

FM200796 fowl/MNigena/MNIES3/2007

=~ FJ77 2469 chicken/2602/348M1ger/2008
FJ772472 chicken/260 2/468M1ger/2008
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[: FJ77 2463 chicken/2415/580/B urkana Faso/2
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FJ772478 chacken/3490/149/Cameroon/2008
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Fig. 1: Neighbour-joining tree based on a 314-nt region of the fusion protein gene with the
Nigerian isolates in this study in boldface
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Introduction

Public health surveillance is the ongoing, systematic collection, analysis, interpretation
and dissemination of data regarding a health- related event for use in public health to
reduce morbidity and mortality and to improve health (Thacker, 2000; Teutsch & Thacker,
1995). Whether a surveillance system is passive or active, periodic evaluation is necessary
in order to ensure that the problem of public health importance are being monitored
efficiently and effectively and the evaluation should include recommendations for
improving its quality, efficiency and usefulness (CDC, 2001). Evaluation of a surveillance
system focuses on how well the system operates to meets its purpose and objectives, and
should involve an assessment of system attributes such as simplicity, flexibility, data
quality, acceptability, sensitivity, predictive value positive, representativeness, timeliness,
and stability. It is important to note that because public health surveillance systems vary
in methods, scope, purpose and objectives, attributes that are important to one system
might be less important to another.

Outbreak of Highly Pathogenic Avian Influenza (HPAI) was first reported in Nigeria in
February, 2006. Despite control measures including depopulation of affected farms and
farms within 3Km radius, movement control and improved biosecurity measures
implemented to stop the spread of the disease, the virus rapidly spread to 25 States
including the Federal Capital Territory (Monne et al., 2007; Fasina et al., 2008) causing
loss of over 1 million poultry. Although the World Health Organization (WHO) reported
more than 300 confirmed human cases of avian influenza A (HSN1) globally,
approximately two thirds of whom have died (WHO, 2007), the first and only confirmed
human HS5N1 infection in Nigeria was reported in February 2007 (Monne et al., 2007)
which was traced back to contact with infected poultry in a live bird market (LBM). LBMs
are said to be the most important mixing point for all birds and have been implicated in
the spread of HSN1 HPAI. While birds from large and small-scale commercial sectors and
scavenging poultry mix in these markets, traders and other intermediaries also serve as
vehicles for HPAL

Live bird market surveillance (LBMS) for HPAI was instituted by the Government in
collaboration with the Food and Agriculture Organization to improve the understanding of
the role of LBMs in the epidemiology of HPAI in Nigeria and the degree of threat of human
exposure to HPAI virus.
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We evaluated the LBMS for HPAI to assess its operations, evaluate its key system’s
attributes and assess whether the system is meeting its objectives.

Methods

We used the Centers for Disease Control and Prevention updated guidelines for
evaluating public health surveillance systems (CDC, 2001), assessed the system
attributes, interviewed stakeholders and reviewed data and reports of LBMS. Analyzed
data from the surveillance for both the infected and non-infected States were reviewed.
Raw data from two States; one each from an infected and non-infected zone, were
reviewed to cross check for missing values and accuracy of data entry. Final reports of
the surveillance activities were also reviewed. Laboratory results were compared with
that available at the lab. In addition, key stakeholders were interviewed.

Results

A. Operation of the system

Funding was provided by United State Agency for International Development (USAID)
and the European Union (EU) with Food and Agriculture Organization (FAO) acting as
implementing partners. It has 13 stakeholders comprising International agencies,
Federal, State and Local Government agencies, private organizations and vocational
associations and was operated in 2 phases. Phase I was in the States with outbreaks,
while Phase II was done in the States with no previous outbreak. Seventy four LBMs
were used; two markets per state. The indicators of the system are the detection of
HPAI virus in LBMs, increased capacity of government to respond to HPAI occurrence
in these markets, improved hygienic/biosecurity practices in LBMs and reduced risk
of human exposure to HPAI virus. The system has been able to generate data of LBMs
operations and biosecurity practices, which the system rated as poor, highlighted the
need for Newcastle Disease surveillance in Nigeria, and detected HPAI HSN1 virus in 7
(9.5%) LBMs, 2 (29%) of which were from 2 (18.2%) States with no previous outbreak.

B. System Attributes

Simplicity

Although forms and questionnaires used in LBMS are easy to fill and the questions
direct, diagnosis is strictly laboratory-based thus requiring specialized trainings for
personnel. Case definition for inclusion as HPAI also requires a laboratory
confirmation.

Flexibility
The System was first designed for infected States and it was later adapted for the non-
infected States. It also incorporated surveillance for Newcastle Disease viruses.

Data quality

Questionnaires were administered by trained field officers. This explains why only 21
(1.6%) of questionnaires had missing values. Data collected were analyzed by trained
veterinary epidemiologist
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Acceptability

Difficulties were encountered initially but with advocacy and sensitization visits to the
markets and Local Authorities, there was full participation of all stakeholders. There
was also a good Public-private partnership as each team had a private veterinarian.

Timeliness

In Phase I, 13,182 (95%) samples arrived the laboratory in good condition while in
Phase II, all samples reached the lab in good condition and within 24-72 hours of
collection. No rapid test was used in the diagnostic procedures and there was delay in
lab report

Sensitivity and Positive predictive value

The Proportion of positive States detected by the surveillance system, which is the
Sensitivity of the system is 15.4% while the Proportion of States with reported cases
that actually have the virus in LBMs, which is the Positive predictive value is 66.7%

Stability
LBMS has dedicated personnel and an operational structure but it has no structured
funding procedures as it is mainly donor driven.

Conclusions

The System is useful, flexible and, has good data quality; however it is not timely and
not stable. It has a low sensitivity but high positive predictive value, and appears to be
meeting its objectives. It is important to note that even though the number of LBMs
studied might not be representative the isolation of HPAI HS5N1 virus in some of these
markets is an indication that these markets are possible reservoirs of the virus in
Nigeria and the delay in Lab analysis could result in selling of infected birds

Recommendations

We recommend that the Federal Government of Nigeria should dedicate more funds for
surveillance for HPAI as this will aid early warning and reduce the risk of a pandemic.
Also, a rapid field test should be incorporated in the diagnostics procedures as this
will reduce the time interval between sample collection and receipt of laboratory result.
Finally, the isolation of HPAI H5N1 virus in LBMs is an indication that these markets
are possible reservoirs of the virus in Nigeria therefore surveillance in more LBMs is
highly recommended.
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Introduction

Campylobacteriosis, caused by bacteria of the genus Campylobacter , is an
important food-borne =zoonoses primarily associated with consumption of
improperly cooked meat and meat products (Mazick et al., 2006). Campylobacter
infections have a substantial public health and socioeconomic. Members of the
genus Campylobacter have been involved in a variety of animal diseases including
abortion in sheep and goats, infertility and abortion in cattle, and gastroenteritis
and abortion in dogs and cats. Limited studies have been reported on
Campylobacter infection in both animals and humans in Nigeria. These studies are
mainly in South Western and North Western Nigeria. There is need for studies in
other parts of the country to generate adequate epidemiological data, especially in
North Central Nigeria. The transmission dynamics of this sporadic disease are
complex and the relative contribution of different sources in Campylobacter
infection has remained unclear, partly due to lack of reliable and definitive
characterization methods. The multilocus sequence typing (MLST) method which
was developed to characterize Campylobacter jejuni and Campylobacter coli strains
and to identify sequence types and clonal lineages in these species have so far not
been used to characterize Campylobacter strains in Nigeria. The objective of this
study was therefore to determine the prevalence and distribution of Campylobacter
infection in poultry, cattle and humans in Plateau State, Nigeria and also to
determine the genetic diversity and relatedness of the isolates to their hosts.

Materials and Methods

A total of 360 cloacal swabs, 352 rectal swabs and 300 faecal samples from
apparently healthy poultry, cattle and humans respectively in selected farms and
hospitals in Plateau State, Nigeria were cultured for Campylobacter organisms on
modified charcoal cefoperazone deoxycholate agar (mCCDA). Characterization of
Campylobacter isolates was done using standard biochemical tests. One hundred
and twenty five of the isolates were randomly selected and further confirmed by
polymerase chain reaction (PCR) using the multiplex PCR as described by Wang et
al. (2003).
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Sixty of the isolates were randomly selected and sequenced using multilocus
sequence typing (MLST) by amplifying and sequencing 7 housekeeping genes. DNA
sequences were analysed on an automated DNA sequencer. All sequence
assemblage and editing was performed using sequencer 4.0 software. MLST
alleles, sequence types (ST) and clonal complexes (ST-Complex) were assigned by
comparing sequences with those held on the public MLST profile database. New
sequences and STs from the isolates in this study were submitted to the
Campylobacter MLST database and new allele or ST numbers were assigned to
them.

Results

Out of the overall 1,012 samples tested, 228 (22.5%) were positive for
Campylobacter . One hundred and seventy five (76.8%) were identified as C. jejuni
while 53 (23.2%) were C. coli. The prevalence was 35.8% for poultry, 18.5% for
cattle and 11.3% for humans (Table 1). The prevalence was significantly higher (P
< 0.05) in calves (25%) than adult cattle (12.2%). Similarly, the prevalence was
significantly higher (P < 0.05) in children (15.8%) than adults (7.1%). The PCR
amplification generated 126 bp and 323 bp fragments corresponding to C. coli and
C. jejuni respectively (Fig. 1). Out of the 125 Campylobacter isolates tested by PCR,
113 (90.4%) were correctly confirmed as C. jejuni or C. coli, 8 (6.4%) were mixed
infection (C. jejuni /C. coli) while 4 earlier identified as C. coli were C. jejuni . Like
the biochemical tests, none of the isolate was confirmed as C. lari. Out of the 60
random isolates sequenced by MLST, 43 sequence types were identified. The most
common ST was ST 1932 with 6 isolates, followed by ST 1036 and ST 607 with 3
isolates respectively. Of the 43 sequence types, 20 (46.5%) had been previously
reported while the remaining 23 (53.5%) were new. The 43 STs were grouped in to
8 previously defined clonal complexes (CC). The clonal complexes were CC-460,
CC-607, CC-353, CC-354, CC-658, CC-574, CC-22 and CC-828. The most
prevalent clonal complex was CC-828 (n = 16; 26.7%) followed by CC-460 (n = 14;
23.3%) and CC 353 (n = 5; 10%). The phylogenetic analysis (Fig. 2) of the
Campylobacter strains showed high level of genetic diversity with C. jejuni isolates
being more diverse than C. coli. Genetic exchange between C. jejuni and C. coli was
also detected in this study. Certain sequence types (ST) and clonal complexes (CC)
were associated with specific host species (poultry, cattle and humans).

Table 2: Prevalence of Campylobacter species in poultry, cattle and humans in Plateau state

Source No tested No (%) positive

No Positive C. jejuni C coli
Poultry 360 129 (35.8) 105 (81.4) 4 (18.6)
Cattle 352 65 (18.5) 52 (80.0) 3 (20.0)
Human 300 34 (11.3) 18 (52.9) 16 (47.1)
Total 1,012 228 (22.5) 175 (76.8) 53 (23.2)
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Fig. 1: Agarose gel electrophoresis of PCR products showing amplicons of Campylobacter jejuni
and Campylobacter coli isolates. The desired products are at 323 bp for C. jejuni and 126 bp for
C. coli. Lane 1 is a molecular weight marker (50 bp ladder), lane 2 is C. jejuni positive control
(ATCC 33560), lanes 3 and 5 - 8 are C. jejuni positive amplicons, lane 4 is negative sample,
lane 9 is C. coli positive control (ATCC 33559) amplicon, lanes 10 — 14 are C. coli positive
amplicons, while lane 15, is negative control
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Fig. 2: Dendogram showing the phylogenetic relationships among C. jejuni and
C. coli strains from poultry, cattle and humans in Plateau state, Nigeria.
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Discussion

The prevalence rate of 35.8%, 18.5% and 11.3% in poultry, cattle and humans
reported in this study is higher than 12.5%, 15% and 8.2% respectively earlier
reported in some states in northern Nigeria (Adekeye et al., 1989; Samuel et al ., 2002).
PCR further confirmed the isolation of C. jejuni and C. coli only with C. jejuni
predominating over C. coli from all sources.

Multilocus sequence typing has been demonstrated to effectively discriminate between
Campylobacter jejuni and Campylobacter coli isolates from a wide range of sources and
geographical locations as well as allow the study of the population structure and the
evolutionary mechanism of this organism (Dingle et al., 2001). Campylobacter jejuni
isolates from this study were found to be highly diverse, with a total of 21 different STs
identified. Of these, 9 were novel to the data base, while the remaining 12 had been
previously reported in other geographical locations. Similarly, C. coli isolates from this
study were found to be diverse with a total of 22 different STs identified. Of these, 14
(63.6%) were new while the remaining 8 had been previously reported. Although a
diverse range of C. coli isolates were identified, the species showed less diversity than
the C. jejuni isolates at each of the MLST loci.

In this study, the most common ST identified was ST1932 followed by ST460, ST1036
and ST607. In a study by Kinana et al. (2006) in Senegal, the most common ST
identified was ST1036 which was also identified in this study. This may be a common
ST in West Africa. Further studies are required to substantiate this finding. Similarly,
while the most common clonal complex identified in our study was CC460, followed by
CC353, CC607 and CC354; CC21, CC45 and CC257 have been reported as the most
prevalent in Europe and USA (Colles et al., 2003).

The association of clonal complexes with source observed for the Campylobacter jejuni
isolates in this study was different from those reported previously from other
countries; in Europe and USA, CC45 and CC257 were found to be associated with
isolates of human and poultry origin while there was a strong association between
CC61 and CC42 with bovine and sheep isolates (Manning et al., 2003). In our study,
however, the predominant clonal complexes associated with the poultry isolates were
CC460 and CC354 while the predominant complex associated with the cattle isolates
was CC460. The human isolates on the other hand were predominantly associated
with CC353. These findings lend weight to the suggestion that the incidence of
campylobacteriosis in humans could be significantly reduced by intervention
strategies targeted at livestock.
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NVRI SEMINAR SERIES
GUIDELINES FOR PRESENTATION AND MANUSCRIPT PREPARATION

The NVRI Seminar Series is an edited publication of seminar presentations made at
NVRI during the course of one calendar year. Seminar presentations provide a
platform for research staff of the Institute and visiting scientists to present their
research findings. The series is published annually.

Types of presentations

Research proposals, progress reports of on-going research, reports of completed
studies and thesis are accepted for presentation. Reviews in any area of the Institute’s
mandate are made by invitation only.

Preparation for of manuscript for presentation

A Microsoft PowerPoint® presentation and an extended abstract are to be submitted to
the secretary of the Committee one week before the presentation is due.

Preparation of manuscript

The manuscript should be written as an extended abstract with the following: Title of
Paper, Author(s), Address including e-mail, Introduction, Methodology, Results and
Discussion, Acknowledgements and References. Only one figure and one table will be
accepted. The title of presentation should not be more than 15 words with the names
of all authors and their affiliations. Only the email of the corresponding author and
telephone numbers are required.

Duration of Presentation

The presentation usually lasts 30 minutes followed by another 30 minutes of
discussion.

Check list for slide presentation

1. Visual Aid
Please check that slides are:
not too many for a thirty-minute presentation
contents are coordinated with speech
slides are neat and spaced to fill the screen
simple and free from excessive data
free from garish colour and other embellishments that may distract
from your message
have a balance of data, lists, and information with photographs
interspersed throughout
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Speaker
Please ensure that

You are familiar with speech and slides

You are dressed properly to make your audience comfortable
Reduce excessive gestures

Avoid reading from the slides and notes all the time

You keep to the time allocated for presentation
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