AFRICAN JOURNAL OF CLINCAL & EXPERIMENTAL MICROBIOLOGY JAN. 2002
AJCEM/200135/2211
COPYRIGHT 2002 AFR J CLIN EXP MICROBIOL

[SSN1595-689 Vot 3 Not

SURVEY OF ANTIBODIES TO NEWCASTLE DISEASE VIRUS IN APPARENTLY HEALTHY ADULT
NIGERIAN INDIGENOUS CHICKENS (Gallus domesticus) IN IBADAN USING ELISA
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The prevalence of antibodies to Newcastle disease virus (NDV) in Nigerian indigenous chickens raised in Ibadan was
surveyed using the indirect enzyme-linked immunosorbent assay (ELISA). Sera from 161 chickens from 3 are as of lbadan
viz University campus, Agbowo and Oremeji were analysed. The prevalence rate obtained ranged between 52.5% and
83.4% with an overall prevalence of 73.3%. The extent and implication of NDV activity il in the Nigerian indigenous chicken as

well as the advantages, sensitivity and usefulness of ELISA in serological investigation were discussed.

INTRODUCTION

Newcastie diseases (ND) is an acute infectious.

and highly contagious viral disease of poultry avian
species, (1). ND was first diaghosed in Eastern Ni-
geria in 1951 and confirmed Hill et al; (2) in 1953 and
since then, the disease has continued to be the most
devastating disease of poultry in Nigeria. (3,4,5). De-
spite the availability of locally produced vaccines and
the protective immunity conferred by recommended
vaccination regime,(6), the number of reported out-
breaks of ND remain high. (7). Cases of outbreaks
in vaccinated birds have also been reported (5) and
these were attributed to antigentic difference’s be-
tween the vaccines used and the field ND viral strains
and the resultant insufficient immunogenic protection
(8).

Previous serological survey of ND virus
haemagglutination inhibition (NDVHI) antibody in
exotic birds in parts of Nigeria showed that 22% had
detectable (NDVHI antibodies (6). Adene and Njoku
(9) reported low NDVHI antibody titre (0-10) for
imported day-old exotic chicks, while Abdu and Garba
(10) reported higher titres for those hatched in one of
the hatcheries in the country.

According to Akinwunmi et al (11), 124 million of
134 million chickens in Nigeria are indigenous local
ckicken. They are usually kept on free range man-
agement system and are normally not vaccinated (12).
Adene (13) also reported that the rural poultry
account for over 70% of Nigerian poultry, hence they
are very important in the gpidemiology of poultry
diseases. To properly evaluate their role, several
studies had been done on many important poultry dis-
eases which affect these birds such as Marek's dis-
~ ease (Adene 14), infectious bursal disease (15,16,17,
" 18), Newcastle disease (4,12, 17,18), egg drop syn-
drome (18), Fowl! typhoid (19, 20) and brucellosis
(21,22). '

in most of the studies done on the seroprevalence
of Newcastle disease in Nigerian indigenous chick-
ens, haemagglutination inhibition technique were
employed. in order {o properly evaluate the preva-
lence, there is need to employ other diagnostic tech-
fiigues hence the use of ELISA technique which has
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been found to be efficient, accurate, easier and more
sensitive in the diagnosis and seromontoring of poul-
try diseases (23, 24). The following study was thus
undertaken to investigate the extent of NDV activity
among Nigerian indigenous chicken in Ibadan and
also to determine the usefulness of ELISA technique
in the detection of humoral antibodies to Newcastle
disease in the indigenous chicken.

MATERIALS AND METHODS

The test sera were obtained by jugular

venopuncture of adult indigenous chickens kept on
-free range management by small holder/backyard
rearers in 3 areas of Ibadan. 3-4 samples were col-
lected per household in these areas, and all the chick-
ens had no history of any vaccination but they were
apparently healthy. A totel of 161 sampies were ran-
domly obtained. Sera were heat inactivated at 560C
for 30mins and stored at 20oc until analysed.

The Newcastle disease virus (Lasota strain) was
used as antigen in the ELISA test the lyophilized vi-
rus was obtained from the Nigerian Veterinary Re-
search Institute, VOM and used at a protein concen-
tration of 5.0mg/mi following the determination of the
viral protein concentration as described by Warburg
and Christian (25). The virus was diluted in carbon-
ate — bicarbonate buffer pH 9.6.

Rabbit anti-chicken 1gG horseradish peroxidase
labeled conjugate-(Zymed Inc. California) was used
as conjugate. If was diluted 1:2,000 in PBS contain-
ing 0.5% Tween 20 and 1% Bovine serum albumin
(PBST-BSA) following a chequer board titration.

The substrate/chromogen was prepared by dis-
solving 0.82g of sodium acetate in 100mi of distilled
water and adjusting the pH to 6.0 with 0.5m citric acid.
This solution was divided into 25mils aliquots. To each
25mis aliquots, 4il of 30% hydrogen peroxide and
25011 of tetramethy lIbenzidine (TMB) in
dimethylsulphoxide (10mg/ml) were added prior to
use.

The ELISA procedure was conducted essentially
by adaptation of the method described by Oyejide et
al (26) for infectious Bronchitis with some modifica-
fions. Following the determination of the optimal work-
ing dilutions for antigen, serum and conjugate by
chequer-board litration, polystyrene micro ELISA
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Miates with 96 riat bottom wells were coated with 1001
»f NDV antigen of 5.0mg/mi protein concentration in
sarbonate-bicarbonate buffer. The plates were incu-
pated overnight at-+ 400C. Excess antigens were
washed off in 2 washes with PBST using automatic
micropiate washer (SLT Labinstruments ® Austria).

100il of test sera diluted to 1;500 in PBST-BSA
was added to duplicate wells of the paltes and incu-
bated at 37°C for 30 minutes. The piates were rocked
manually at every 10minutes interval during the incu-
bation. Thereafter, the plates were washed 3 times
with PBST and flipped to dry.

1001l of conjugate was added to each well at
1:2,000 dilution in PBST-BSA and the plates were
incubated at 37°C for 30 minutes, and manually

shaken every 10 minutes. Excess conjugate was
removed in 3 washed with PBST, the 100 1 of freshly
prepared substrate/chromogen was added to each
well and the plates were incubated at 37°C for 15
minutes. Plates were immediately read at 450nm
wavelength in microplate reader (SLT
Labinstruments ® Austria).

In each plate, control wells consstmg of spe-
cific pathogen free chicken serum, hyperimmune
serum to ND diluted to 1:500 with PBST-BSA, as
well as blank wells consisting of PBST-BSA alone
were included. The positive test samples were
those whose optimal density (OD) values were ei-
ther equal to or above 1.5 times the OD of negative
control.

RESULTS
Sampling No. of samples No +ve with Prevalen Mean OD of +ve
Area/location tested ELISA rate % {+SD)
1. University of Ibadan
Campus 64 54 834 0.218 + 0.060
2. Agbowo 57 43 754 0.198 +0.030
3. Oremej 40 21 525 0.207 + 0.140
Total 161 118 73.3 '

Table 1: Prevalence of Antibodies to NDV in Indigenous Nigerian Chickens in lbadan,

Using ELISA

Of the thee different areas sampled viz: Univer-
sity Campus, Agbowo and Oremeji prevalence rates
of 83.4%, 75.4% and 52.5% were obtained respec-

“tively. The combined prevalence of NDV antibodies
among 161 indigenous chickens sampled in Ibadan
was found to be 73.3%.

The mean optical density readings obtained for
positive reactors for the different areas were 0.128 +
0:060 (U.I), 0.198 + 0.030 (Agbowo) and 0.207 + 0.140
(Oremeji).

DISCUSSION

The antibodies observed in these birds is in re-
sponse to exposure td field strains of Newcastle dis-
ease virus because the birds were not vaccinated
against the disease.

The prevalence of NDV antibodies in this study
ranged between 52.5% and 83.4%. Previous data
on the prevalence of antibodies to NDV with the use
of Hl test showed that 22% of unvaccinated exotic
chickens had demonstrable antibodies (6), while
51.4%, (18 out of 35) was found for local/indigenous
chickens in Ibadan in particuiar and 41.04% in Nige-
ria (12). in this study, however, a higher prevalence
of 73.3% was observed among indigenous chickens
in Ibadan. This higher prevalence may:be attributed

1

to the higher sensitivity of the ELISA method com-

_pared to the HI test.

Adu et al (12), using haemagglutination test pos-
tulated that some birds may habour the virus in the
absence of antibodies, or presence of very low levels
of antibody. Thus the higher prevalence rate observed
in our study could be as a result of this group of birds
with low antibody titres which could not be detected
by HA test but detectable by the ELISA.

The variation in the prevalence of NDV antibod-
ies in the 3 areas studied could be attributed to the
level of poultry production in these areas. For
example the university community high poultry
production especially in the Teaching and Research
Farm in since samples were collected from house-
holds in this vicinity, it was possible that the
indigenous chickens reared here, were constantly

_exposed to the virus through outbreaks in the exotic
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breeds, hence the higher prevalence than Oremeji
area with a few commercial poultry units. Since the
movement of the indigenous -chickens is not
controlled they can possibly constitute infected.
carriers as suggested by Adene et al, (15), and hence
perpetuate the disease especially among susceptible
exotic breeds. There is therefore the need for
adequate fencing of poultry farm premises (18).
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The result of this study shows that the ELISA test
could be a useful tool in the assessment of NDV
activity in a poultry population and would also be use-
ful in the assessment of humoral response to vacci-
nation. The extent of ND virus activity in apparently
healthy Nigerian indigenous chicken in significantly
high hence the need to take into cognizance the role
of rural birds in the epidemiology of the disease.

Further research on the varied pathtypes of ND
associated with indigenous chickens is envisaged to
properly aid in the control of ND in Nigeria.

ACKNOWLEDGEMENT

The authors are grateful to the EEC
Trypanosomosis project for providing the facilities for
this work.

REFERENCES

1. David -~ West K.B., Newcastle Disease in Nige-
ria. Retrospection and Anticipation. Bull of Epiz.
Dis. Afri. 1972: 20, (4) 291.

2. Hill, D.H., Davies, O.S. Wilde, J.K.H.: Newcastle
Disease in Nigeria. Bri. Vet. J. 1953: 10, 381 -
385.

3. Nawathe, D.R. Maiyejagbe, K.A. and Ayoola
S.0.: Characterization of Newcastle Disease Vi-.
rus Isolates from Nigeria. Bull. Off. Int. Epiz. 1975:
83, 1097 — 1105.

4. Fatumbi, O. O. and Adene D.F. Susceptibility of
the Nigerian Local Chickens to a Fulminating
Newcastle Disease Qutbreak. Nig. Vet. J. 1979;
8, 30-32.

5. Ugochukwu, E.1. Post — Vaccination Newcastle
Disease Outbreak. Nig. Vet. J. 1982: 11: 1, 24 —
29,

6. Oranusi, N.A. and Onyekaba, C.O.: Serological
Study of Newcastle in Commercial Poultry Farm
in Niger Delta Nigeria. Bull. Amin. H1th. Prod.
Afr. 1986: 34, 290-292.

7. Patrick, D. Durojaiye, A.O. and Ojeh, C.K: The
Current State of Newcastle Disease in Nigeria. Bull.
Amin. Hith. Prod. Afr. 1987; 35, 104 ~107.

8. Adu, F.D. Oyejide, A. and Tomori, W.: Antigenic
Relationships Among Clones of Nigeria Field and
Vaccine Strains of Newcastle Disease Virus. Zariya
Vet. 1989; 4(2). 11-17.

9.  Adene, D.F. and Njoku A.: \"accination of Imported

Chickens Against Newcastle Disease. Nigeria Vet-

erinary Journal 1979: 8(2); 71-72.

Abdu. P.A. and Garba |.M: Newcastle Disease

Haemaglutination Inhibition Antibodies in Unvac-

cinated Chicks. Zariya Veterinarian 19889: vol. 4,

103 ~ 1086.

Akinwunmi, J.A., Adegeye, A.J. Ikpi, A.E. and

Olajide, S. O. Economic Survey of the Nigerian

Pouitry Industry. Report of the Federal Livestock

Department Lagos 1979.

Adu, F.D., Edo, U. and Sokale, B.: Newcastie Dis-

ease: the Immunological Status of Nigerian Local

Chickens. Trop. Vet. 1986: 4, 149 - 152.

Adene D.F.'Disease of Poulitry in Nigeria: An Over-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22,

23.

24.

26.

26.

A0

g

view of the Problems and Solutions Trop. Vet. 1997:
15: 103-110.

Adene, D.F.: Serological Survey-of Mareks Dis-
ease in Exotic and Local Chickens in Nigeria: Trop.
Vet 1983: 1: 138-140.

Adene, D.F., Oyejide, A. and Owoade, A.A.: Stud-
ies on the possible role of Naturally infected Nige-
rian Local Chickens and Vaccine Virus in the Epi-
demiology of IBD. Rev. Elev. Med. Pays. Trop.
1985; 38: 122 - 126.

Abdu, PA. and George, J.B.: Qutbreak of iIBD
among Local Chicken in Zaria. Trop. Vet. 1986: 4:
143- 144,

Ovewcia KA., Ogundipe, G.A.T. and Durojaiye
Q.A.: Serpprevalence of Gumboro and Newcastle
Diseases in Local Chickens (Gallus gallus
domesticus) in lbadan. Nigeria. Bull. Anim. Hith.
Prod. Afric. 1996: (44) 57 ~ 59,

Adedokun, A.A. and Durojaiye, O.A. Newcastle
Disease, Infectious Bursal Disease and EDS’ 76
Antibodies in indigenous Nigerian Local Chickens.
Tropicla Vet. 1999: 17, 47 — 52. .

Aire, TA. and Ojo, M.O.: Response of White
l.egborn Nigerian Cockerels to Experimental Sal-
monella infections. Trop. Anim. Hith. Prod. 1974:
8, 111-116.

Wekhe, S.N.: Susceptibility of Indigenous Nige-
rian and Exotic (Harco) Chickens in Fowl Typhoid
infection. Tropical Vet. 1992; 10: 1-3.*

Adesiyun A.A. and Abdu, PA. Brucella Abortus
Agglutinin in Chicken in Nigeria.-Byll. Anim. Hith
Produ. Afric. 1984; 32: 311 - 312.

Shehu, L.M. Elutade, F., and Kudi A.C. Serologi-
cal Survey of Brucellosis in Local Chickens, Guinea
Fowl, Ducks and Turkey in Bauchi and Environs.
Nigeria Veterinary lournal. 1999; Vpl. 20(2) 47 -
50.

Solano, W., Giambrone, J.J., Panagala, V.S. Com-
parison of a Kinetic ~ Based Enzyme Linked
Immunosorbent Assay (KELISA) and virus ~
Neutralisation Test for infectious Bursal Disease
Virus I Necay of Maternal Antibody in Progeny from
white leghorns receiving various-vaccination re-
gimes. Avian diseases. 1986; 30(1): 126 = 131.
Svnder, D.B. Latest Develobment in the Enzyme -
Linked Immunosorbent Assay, ELISA Avian Dis-
eases. 1986; 30(1); 19-23.

Adene, D.F., Durojaiye, O.A. Oyejide, A., Ogunii,
F.A. and Owoade, A.A.: Gumboro Disease: A
Synopsis of Group Study on the Epixootiology
and Vaccinal Frevention of the Disease. Annual
Conference of the Nigerian Veterinary Medical
Association. I\gferia . Nov. 6% — 9%, 1985, .
Oyejide, A., Demangam, V.L. and Akinyemi,
J.0.: Serofogical Survey of Antibodies in
Infectious Bronhitus Virus in Commercial and
Indigenous Nigerian Chickens Using ELISA Bull.
Anim. Hith. Prod. Afri. 1988; 36, 259.




