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ABSTRACT 

VERWOERD, D.J., GERDES, G.H ., OLIVIER, A & WILLIAMS, R. 1997. Experimental infection of 
vaccinated slaughter ostriches with virulent Newcastle disease virus. Onderstepoort Journal of Vet
erinary Research, 64:213-216 

A virulent Newcastle disease virus (NOV) isolate from an outbreak in commercial poultry, with viru
lence indices of MDT= 47-48 h; IV PI= 2,17 and ICPI = 1 ,8 ; was used to inoculate 1 Ox vaccinated 
(standard poultry vaccines) as well as 1 Ox unvaccinated slaughter ostriches via intratracheal , ocu
lar and nasal routes, in a controlled environment. All unvaccinated ostriches developed clinical signs 
(mainly respiratory); two of them died while the other eight recovered . No vaccinated ostriches de
veloped any clinical signs. All remaining (18) ostriches were slaughtered 14 d after the last mortal
ity. Virulent NOV could be re-isolated from the dead birds , but not from organs, muscle (fresh) , mus
cle (24 h chilled) , gastro-instestinal tract , bone-marrow or respiratory system taken from the 
slaughtered ostriches. It is suggested that it would be extremely unlikely that the international trade 
in ostrich meat could act as a mechanism for spreading virulent NOV from endemic to non-endemic 
parts of the world . 
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INTRODUCTION 

Newcastle disease virus (NOV) is the most impor
tant infectious agent influencing poultry production 
throughout the world, both in the commercial sector 
(Alexander 1991 , Alexander 1995, Capua, Sacchia 
Toscani & Caporale 1993, McFerran & McNulty 1993) 
as well as on subsistence-farmer ("village chickens") 
level. (Awan , Otte & James 1994; Bell & Moulodi 
1988, Spradbrow 1993/94) . Most strains are spread 
on farms either by aerosol (intensively housed poul
try) or by the faecal-oral route (free-range chickens) , 
while feed trucks, personnel , etc . can act as me
chanical carriers spreading the virus to other areas. 
(Jordan 1990; Awan eta/. 1994; Alexander 1995; 
Beard & Hanson 1984; Alexander 1991 ). 
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Although the concept of vertical transmission is con
troversial (Alexander 1991) velogenic NOV as well 
as live vaccine strains have been isolated from em
bryonated eggs, ovaries and oviducts of clinically 
affected or recently vaccinated hens (Capua et a/. 
1993; Lancaster 1966). 

Southern Africa experienced a particularly severe 
NOV epidemic in 1993/94 with high mortalities in poul
try as well as ostriches and other avian species. (Ver
woerd 1995a, 1995b), Huchzermeyer & Gerdes 
1993). The isolate of NOV has previously been re
corded in commercial ostriches in Israel (Samberg, 
Hadash, Perelman & Meraz 1989) as well as in Euro
pean zoos (Huchzermeyer 1994). Isolated NOV out
breaks occur sporadically in commercial ostriches in 
South Africa, in most cases related to concurrent 
poultry (commercial and/or informal) outbreaks (un
published observations since 1993: author & W. Bur
ger in South Africa, Y. Hemberger & F. Klein in Ma
riental, Namibia; C. Foggin in Zimbabwe). Ostrich 
meat is exported fresh , vacuum packed, from south
ern African countries as well as Israel (NOV endemic 
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countries) to several parts of Europe (non-endemic 
NDV status in most of these). South African export 
slaughter ostriches are vaccinated against NDV with 
both live and inactivated vaccine at least 30 d and 
no longer than 6 months before slaughter under strict 
control of the Directorate of Animal Health. The 
spread of NDV through a flock of ostriches is ex
tremely slow compared with that in commercial poul
try (Verwoerd 1995b; Huchzermeyer 1994; W. Bur
ger, personal communication) probably owing to the 
extensive nature of ostrich farming in South Africa. 
It was nevertheless considered imperative to inves
tigate the possibility that vaccinated slaughter os
triches could be exposed to virulent NDV, not show 
any clinical signs and be slaughtered while harbour
ing the virus, and thus spread it via the meat trade. 

MATERIALS AND METHODS 

Materials 

NOV strain 

Field isolate (Labno. M 142/94) from an outbreak in 
commercial poultry, virulence indices of: MDT= 47-
48 h; IVPI-2, 17; ICPI = 1,8 (for detail on virulence 
indices in poultry see Jordan (1990). 

Birds 

Twenty slaughter ostriches (by definition weighing a 
minimum of 90 kg live mass, and older than 10 
months) were divided into two groups: 

Unvaccinated, i.e. known history of no exposure 
to either live or inactivated NDV vaccines 

Vaccinated, i.e. live vaccine (LaSota) used dur
ing chick rearing at ages 6 weeks and 10 weeks, 
as well as vaccination with inactivated (La Sota) 
vaccine in an aluminium hydroxide carrier (Trade 
name: Lomovac TAD), 3 mQ s/c (dorsal neck) per 
bird, done by first author on the farm exactly 4 
weeks before the challenge date. 

Experimental procedure 

Both groups of ostriches were transported from their 
respective farms to the Onderstepoort Veterinary 
Institute (OVI) 2 d before the challenge date to al
low for evaluation of possible transport-related inju
ries. At the OVI they were housed in a building with 
positive air pressure, shower-in access control and 
inside feed storage. They were fed a commercial fin
isher ration at 2 kg per bird per day (Volos-Meadow 
Feeds) and had access to water ad lib for the entire 
experimental period. The cement floors were washed 
daily with the run-off collected in a closed tank which 
forms part of the building. On the date of challenge/ 
infection each bird was caught, a blood sample (5 mQ) 
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TABLE 1 Newcastle disease ELISA OD values obtained from 
NCO-challenge experiment; prechallenge and 14 d 
after last mortality 

Animall/d 25/10/1996 

1 0,448 
2 0,895 
3 0,275 
4 0,506 
5 0,687 
6 0,109 
7 1,056 
8 0,954 
9 0,176 

10 0,583 
11 0,067 
12 0,071 
13 0,097 
14 0,141 
15 0,876 
16 0,124 
17 0,111 
18 0,097 
19 0,405 
20 0,086 

Nos 1-10 Vaccinated 
Nos 11-20 Unvaccinated 

19/11/1996 

1,385 
1,102 
1,336 
1,294 
1,162 
1,266 
1,352 
1,398 
1,316 
1,356 
1,128 
1,195 
1,153 
1,218 
1,286 
1,247 
1,230 
1,242 
Dead 
Dead 

For comparison of the HI-results; sensitivity and specificity evalu
ations, see original article (Williams eta/. 1996) 

taken from the jugular vein for pre-challenge serol
ogy, and the virulent NDV inoculum 1 06ELD

50
; 5 mQ/ 

ostrich) was given to each bird by intratracheal, ocu
lar, and nasal routes. See Table 1 for ELISA results 
(pre-challenge as well as 14 d after the last mortal
ity). Re-isolation from the inoculum had an HA = 10 
log2 dilution; 1 04·25 virus/mQ. All ostriches were ob
served three times per day until the end of the ex
perimental period, to evaluate the development of 
clinical signs (cf. Table 2). The following samples 
were taken from all mortalities and survivors (by defi
nition alive 14 d after the last mortality) when they 
were slaughtered. Slaughter of survivors followed 
normal abattoir procedures, i.e. electrical stunning, 
bleeding, skinning, evisceration, but was conducted 
inside the facility on day 22 Pl. 

Samples 

• Liver, spleen, kidney as an organ pool 

• Muscle (fresh) 

• Muscle (after 24 h of chilling) 

• Bone-marrow 

• Trachea and lung 

• Several sections of the gastro-intestinal tract as a 
GIT-pool 

Choana! and cloacal swabs were also taken from 
clinically severely affected birds on day 5 PI to evalu
ate their use as a diagnostic technique. Histopathol
ogy was done on samples from the mortalities. 



Virus-isolation technique 

Allantoic-sac route inoculations of 9-11-day-old em
bryonated SPF hens' eggs, five eggs per sample, 
minimum of three passages of 7 d each were used 
to reach a negative result. Allantoic fluid of all em
bryonated deaths was harvested, and bacterial cul
ture and haemaggluttinating activity were tested . 
Positive HA activity was further tested against ref
erence sera for haemaggluttination inhibition (HI) for 
NDV confirmation . Negative results on this material 
would result in another passage in SPF eggs. 

RESULTS (See also Table 2) 

Mortalities (x 2) 

Macroscopic post mortem 

• General congestion, petechial haemorrhages on 
epicardial surface and in lungs (on cut surface). 
Severe mucus discharge from sinuses via 
choanal to oral cavity. Suspected enteritis in duo
denum and jejenum. 

Histopathology 

Moderate congestion of brain with perivascular 
cuffing 

No significant lesions in any organs, trachea, 
gastro-intestinal tract 

Virology 

No virus isolated from choanal/cloacal swabs 

• Cause of death confirmed as velogenic NDV by 
successful re-isolation from bone-marrow and 
muscle 

TABLE 2 Progression of clin ical signs in ten unvaccinated 
slaughter ostriches after experimental infection with 
velogenic NOV 

Days post Clinical signs Number 
infection 

3 Conjunctivitis, lacrimation, 
scratching of head with foot 2 

4 Same as above; severe cough-
ing in one bird 10 

5 Productive cough; lie down often 
(choana! and cloacal swabs from 
two most severely affected) 
Remainder same as previous day 3 

7 Dead. Remainder show clinical im 
provement 1 

8 Dead. Remainder almost normal. 1 
22 Slaughter all survivors and take 

samples for virology 8 

D.J. VERWOERD eta/. 

• No virus could be isolated from any of the sam
ples taken from slaughtered ostriches from either 
of the two groups 

Serology 

The newly developed indirect ELISA with an ostrich 
conjugate , (Williams, Verwoerd , Schoeman, Van 
Wyk,Gerde.s, Roes, & Boshoff 1996) was used to 
evaluate the serological response of both groups 
after challenge. 

Note: At no stage did any of the ten vaccinated 
slaughter ostriches in the pen next to the 
above group develop any clinical signs what
soever. 

DISCUSSION 

Several f ield investigations of NDV outbreaks in 
southern Africa by the first author, other ostrich 
veterinarians (W. Burger in the Klein Karoo, South 
Africa, C. Foggin in Zimbabwe; Y. Hemberger in 
Mariental, Namibia as well as reports in the literature 
(Huchzermeyer & Gerdes 1993; Samberg et at. 
1989, Verwoerd 1995b) have suggested the follow
ing important differences from outbreaks in commer
cial poultry by the same NDV strain : 

• There is a significant individual variation in sus
ceptibility to challenge by virulent NDV in os
triches. 

• Susceptible birds are usually younger, are poor 
performers, are in poor physical condition, have 
concurrent infections, e.g. airsaccullitis, or are on 
an unbalanced diet. 

• Virulent NDV spreads very slowly within a group, 
and in practice almost never to adjoining groups 
even if they are separated only by a fence/poles. 

• Vaccination with standard poultry vaccines (both 
live and dead) in most cases provides protection 
against the development of clinical signs even if 
the challenge is by velogenic NDV. 

• There are no pathognomonic clinical signs nor 
macroscopic or histopathological lesions seen in 
NDV in ostriches. 

• Choana! and/or cloacal swabs for direct virological 
isolation are not an accurate diagnostic method 
for antemortem diagnosis of NDV. 

The results of this experiment supported all of these 
assumptions even in the confined space and high 
stress levels associated with the facility used com
pared with the usual extensive farming method em
ployed in ostrich farming in South Africa. Additional
ly, no virus could be isolated from potential carriers 
(both vaccinated as well as unvaccinated) that had 
recovered from a very high challenge level of viru
lent NDV, that in some cases resulted in clinical 
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symptoms. It is therefore extremely unlikely that the 
international trade in fresh ostrich meat could be the 
way in which virulent NOV could spread from NOV 
endemic areas to NDV-nonendemic areas. 
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