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S5UMMQRY: Twelve Brazilian isolates of NDV were
studied through evaluation of their biological
properties. Three lentooenlc, three mesogenlc and
six velogenic strains of NDV  were identified
according to their JCPI. They were differentiated
from one another by the comparison of the
thermostability, elution time and ability to
agglutinate horse RBC. Among the lentogenic
strains, two isolates resembled the LaSota
vaccinal strain and one the Bl strain. None of
the isolates resembled the 2C Ulster strain. The
mesogenic sample obtained from turkeys could be
differentiated from the two mesogenic chicken
isolates. The velogenic sample were divided into
A groups: raoid elulers - thermostable - (OHO
for horse RBC (one sample); rapid eluters
thermostable - (-)HP for horse RBC (3 samples);
rapid eluters - thermosenslble - (-)HR for horse
RBC (one sample); slow eluters - thermosensible
(-)HQ for horse RBC (one samole).

UNITERM5: Newcastle oisease virus; Hacmo-
agglutination;* Elution; Isolation;
Pathogenicity; Thermostability

INTRODUCTION

The Ffirst description in Brazil of a
Newcastle disease (NO) outbreak was
reported by SRNTOS et alii, 11 (1354). ND
still 1is a serious poultry farm problem in
the country despite the fact that various
vaccination schedules have been adopted.
During the 1971-1373 period ND was one of
the most prevalent diseases in Brazil
(OLIVEIRA | GIRRO, 10, 1373; OLIVEIRR et
alii, 9, 1961). Some of the ND virus (NDV)
field isolates were classified as velogenic
viseerotropic strains (BORDIN et alii, 3,
1976j GUIMARRES, 4, 1962) and velogenic
neurotropic strains (BORDIN et alii, 3,
1976) . Although their biological
characteristics related to the
hemagglutinin (HA) activity were not
described.

HA related studies-thermostability,
elution and HA of horse red blood cells
(RBC) - are very important to differentiate
one strain from another (HANSON, 6, 1975).
SPALATIN et alii, 13 (1970), proposes the
thermostability of the HR of NDV as a
strain marker in epizootiologic studies.

Considering these data and aiming a
better understanding of the different
populations of NDV in the country, we
decided to study some aspects of the
pathogenicity and HR activity related
properties in 12 Brazilian field isolates.

MRTERIRL RND METHODS

Virus: The strains Bl (Hitchner) and
LaSota, were originated from commercial
vaccines (Salsbury). The 2C Ulster strain
was supplied by Dr. J.B. Mcferran from
Veterinary Research Laboratory, Stormont,
Northern Ireland. The field samples of NDV
were isolated from lung and trachea of
vaccinated chickens and “backyard birds".
The samples isolated from 1377 to 1379 were
chosed by chance from a stock of 52 samples
previously isolated by Dr. N.M_K. Ito.
During 1983, all birds showing respiratory
symptons were submited to the necropsy and
virus isolation was attempted. All the
positive isolations were included 1in this
study. The field isolate called MC was

provided by Dr. M.C. Galetti, Campinas, SSo
Paulo, Brazi I.

Stock viruses were propagated by

chorioallantoic route in 3 to 1l day-old
embryonated chickens eggs from a specific
pathogen-free source (Granja Rezende,

Uberlandia, MG, Brazil). The allantoic
fluid harversted 72 hours post-inocu lation
from embryos killed at 4 C was clarified by
centrifugation at 1500 rpm for 5 minutes
and then stored at - 20 C in 1 ml vials
until tested.

Chickens. Commercial Hybro day-old
chickens were obtained from the Coooerativa
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Agricola de Cotia and tested to the
presence of NDV antibodies by the
hemagglutination inhibition CHI) test

before their use in experiments. Chickens
hatched from the same source were raised in
isolation until 4-6 weeks of age.

Haemagglutination (HA) test. The HR
test was carried out according to the
micromethod technique using double
dilutions of the stock virus (172, 1/4,
1/6, ... ) and 0,5% of- chicken or horse
red blood cells (RBC) suspension (HRNSON,

6, 1975). The HR titers were expressed as
mean of the reciprocal of virus dilution
(log )- The HR specificity was checked

using anti-NDV hyperimmune chicken serum.

Virulence testes. The intracerebral
pathological index (ICIP) test and the
intravenous pathological index @vVvPIl)
testes were carried out as described by
RLLRN et alii, 2 (1976) .

The embryo mean death time (EMDT) was
assayed by the inoculation of 9 to 11 day-

old chicken embryos, via the
chorioa llontoic cavity with serial ten fold
dilutions (10~° i 10°5 , ...) of the NDV

isolate. The B1l, LaSota and 2C Ulster
strains of NDV were used as controls. The
inoculated eggs were candled at 12 hour-
intervals up to 5 days post-inocul ation .
The EMDT induced by each virus preparation
was calculated for the highest dilution
related with death of all emDryos (NATIONAL
RCRDEMY OF SCIENCES, 8, 1971). The EMDT to
the isolates which did not kill all the
inoculated embryos Ce.g. lentogenic
isolates) was represented by the mean value
obtained by the following formula:

(Dead Embryos X death time) +
Embryos X 72 hours)/total of

embryos.

(Survivor
inoculated

Hemagglutination (HR) stability. One
ml vials each virus sample were immersed in
a 56 C water bath and removed at different
time intervals (5, 10, 15, 20, 30, 60 and
120 minutes). The samples were chilled
immediately after removal, and titration of
HR activity was performed through the
standard HR test using chicken RBC (HRNSON,

6, 1975)
Elution time. Time of elution NDV
isolates was assayed using the HR

micromethod test (HRNSON, S, 1975). Rfter
adding 0.5% of chicken RBC suspension to
the serial two-fold dilution of each virus

samples, the first HR result was read at
the time when control cells sedimentation
has occurred. Then the microtest ptate was

for 24 hours and another
performed after shaking the

kept at a C
reading was

plate to ressuspend the RBC. Rfter
approximately 2 hours the last HR reading
was done. fit the same time BI1, LaSota and

2C Ulster strains of NDV were assayed.

The elution time was considered slow
when a clear hemagglutination pattern was
observed in all reaoings . When positive HR
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was seen only in the Tfirst reading the time
of elution was said rapid (HRN50N, 6,
1975).

RESULTS

Twelve Brazilian field NDV samples,
isolated form different poultry flocks are
related in Table 1. Two of the 1977 samples
were isolated from vaccinated broilLers
showing 2% of mortality, respiratory and
digestive signals. The birds of the 3120
case showed a very high HI titer (109.14 +
1.80) typical of field disease. The other
sample (3200) was obtained fTom vaccinated
layers at the peak of production showing
e;g drop and mild respiratory signals. The

samples isolated in 1978 were recovered
from birds with respiratory signs. One was
isolated from non-vaccinated adult turkeys
(3362) while the other one was obtained

from vaccinated 30 week-old layers having a
quite high HI antibody response. The
isolate 3569 was recovered in 1979 from
vaccinated 6 week-old broilers showing

digestive symptoms and a very high
morbidity and mortality. fit the same year
MC - Campinas was isolated from a severe
outbreak of ND by Dr. Galleti. During 1983
we had five positive isolations. Three
samples were obtained from vaccinated
broilers with about five to eight weeks of
age presenting varied symptoms. One sample
was isolated from non-vaccinated ’backyard
chickens* with a high HI antibody titer
(31.7 + 2.8). The last isolate was obtained
from a 29 - week-old vaccinated broilers
breeder with egg drop.

Table 2 shows biological aspects of
three non-pathogenic isolates: ICPI lower
than 0.40, IVP 1 equal to zero and EMDT
superior to 87 hours were detected. They

were all able to agglutinate <chicken RBC
and only two were able to agglutinate horse
RBC. The heat stability of the HR was of 5
minutes and the elution time was rapid for
only one sample, while the other two had
slow elution time.

fill the non-pathogenic samples tested

did not kill 100% of the inoculated
embryos.
LaSota strain had an ICPI of 0.17,

agglutinated horse RBC, was thermolabile
and the elution time was slow. The Bl and
2C Ulster strains had the same ICPI (= 0),
they both did not agglutinate horse RBC,
but differed in the heat stability of the
HR (5 and 160 minutes respectively) and in
the elution time (B1 was a rapid eluter and
2C Ulster was a slow eluter).

Results of nine pathogenic isolates
sequenced according to the ICPI are shown
in Table 3. The 3362, 5132 and 3569
isolates had a lower ICPI (0.93 to 1.44)
when compared to the other six samples
3107, 5022, 5086, 5050, MC - Campinas and
3120 (1.62 to 1.79). The low ICPl isolates
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showed IVP I  of 1.37, 0.78 and 0.47
respectively while the high ICPI samples
had an IVPI ranging from 1.20 to 1.55.
PImost all the pathogenic samples killed
the embryos very quickly (at least, until
48 hours) excluding the 3362 and 3583
isolates which had an EMDT around 72 hours.

PIso high HP titers were detected
against chicken RBC. Only the 3362 and 5050
samples were able to agglutinate horse RBC
and there was a wide range of results in
the heat stability test € to 120
minutes). The rate of elution was m*inlv

rapid except for the samples 3362 and MC -
Campinas that were slow eluters.

DISCUSSION

HANSON, 6 (1375) proposed the
classification of the NDV samples as
lentogenic, mesogenic or velogenic

pathotypes based on the ICPI and/or 1VPI
and/or  EMDT. The samples listed in the
table 2 according to the ICPI and IVPI can
be considered lentogenic. All the
lentogenic field isolates as well as the
vaccinal strains presented a very similar
EMDT as preconized for the non-pathogenic
samples (SPALATIN £ HANSON, 12, 1976;
WESTBURY, 14, 1373).

The properties related to the HA
activity have been used to differentiate
lentogenic samples of NDV  (SPALATIN et
alii, 13, 1370; HPNSON, 6, 1975; SPALATIN 4
HANSON, 12, 1976), as well as to identify
subtrains clonec by the plaque morphology
method (LOMNICZI, 7, 1376, YRCHIDR et alii,

15, 1379). The 3412 and 3200 isolates did
not present any detectable difference,
since they were both slow eluters,
thermolabile after 5 minutes of treatment

and agglutinated horse RBC. Comparing these
results with the lentogenic vaccinal
strains of NDV (Tab. 2) we can conclude
that the 3200 and 3412 isolates might be
the LaSota strain since they share similar
responses in the HP related tests. Then we
could think that the respiratory distress
and/or egg oroo found in the layers (Tab.
1) were not associated with the illness
state of the flock. The 5354 lentogenic
isolate also could not be associated with
the field disease found in the 6 week-old
broilers (Tab. 1), because it has the same
HP orooerties of Bl strain (Tab. 2).
Probably all the lentogenic isolates are
vaccinal virus since LaSota and Bl strains
of NDV are wicely used in the country.
RIthrough a small numoer  of lentogenic
samples have been tested, it is very
interesting the (act that we did not find
any isolate similar to the 2C Ulster
strain.

Nine isolates were considered
pathogenic on basis of their ICPI (Tao . 3).
According to the scheme for oathotyping NVD

(HPNSON, 6, 1975), ICPIs ranging from 1 to
1.75, chicken embryo deaths occurring at 48
to 72 hours and absence of intense diseases
symptoms in chickens inoculated by
conjunctival or cloacal route characterize
mesogenic strain. RLEXPNDER & PLLRN, 1
(1974) found an ICPl approximately 0.9 of
the mesogenic Beaudette C strain of NDV. So
the 3362, 5132 and 3583 isolates can be
classified as mesogenic strains, in _spite
of the high IVPI (1.37) found for the first
sample. RLEXPNDER 8 PLLRN, 1 (1374) called
attention to the fact that '"for some strains
of NDV, IVP1 evaluation does not always
serve as a good guide to the overall
disease picture and mortality of birds
infected with each strain.

The 3362 isolate was obtained from
non-vaccinated 77 week-old turkeys showing
respiratory signals (Tab. 1). This strain
was distinct from the two other broiler
isolates (5132 and 3589) because it shows
differences in the three HR parameters
(Tab. 3). Rnothar curious fact is related
with the field observations in the case
3583. The broiler flock showed a very high
mortality (10%) at the 6th. week of age
just after the spray vaccination (Tab. 1).

So we believe that the high mortality
observed for this mesogenic sample in the
flock is due to the <coincidence of the
field virus challenge versus” spray
vaccination. In the —case 5132, Z\ of
mortality was detected. The wvaccination
schedule was different and  the spray
vaccination was not used.

High ICPI (1.62 to 1.79) and 1VPI

(1.20 to 1.55), EMDT lower than 48 hours,
were the characteristics of the other SiXx
samples of NDV (3107, 5022, 5088, 5050, MC

- Campinas, 3120) (Tab. 3). The velogenic
strains of NDV 1induced an over-lapping of
nervous, digestive and respiratory signs
when 6-week-old chickens were inoculated
intravenously. But hemorrhages were also
seen (MC - Campinas and 5088). Ps a
consequence we could not reconize the two

HPNSON, 5
neurotropic-

pathological forms reported by
(1972) (viseerotropic or
velogenic forms).

The velogenic isolates of NDV (Tab. 3)
can be separated in 4 distinct groups of
virus which differ in some aspects related
to the hemagglutination properties. Thus
the® first group is represented by the 5050

isolate which did not agglutinate equine
erithrocytes. Thermostable hemagglutination”
and fast elution time were additional
characteristics. Five isolates unable to
agglutinate equine erithrocytes (3107,
5022, 5088, MC - Campinas, 3120) can be
separated in three distinct groups:
thermolabile hemagglutination/rapid eluter
5022; thermolabile hemagg lutination/slow
eluter-mMC - Campinas; thermostable
hemagglutin ation/rapid eluter - 3107, 5088
and 3120.

The analysis of Tab. 1 related with
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the data presented in Tab. 3 shows some
interesting facts. The velogenic 5050
isolate which was recognized above as a
distinct strain was obtained from non-
vaccinated “backyard chickens”. This fact
represents a serious threat to the poultry
farming since this chickens may act as
velogenic virus reservatories.

MC-Campinas was isolated from a
serious outbreak of ND in 1979 and
considered as a highly pathogenic strain
(Galleti - personal comunication). Four
years latter (1963) we could not detect any
sample resembling the MC strain. Oon the
other hand if we take the 1977  broiler
velogenic isolates (3120 and 3107) Six
years latter we found out a similar strain
(5088). Unfortunately we do not know if
samples resembling the 5022 and 5086
strains were detected before "TB83. Anyway
with this simple study we believe to have
provided some additional information about
NDV  epidemiology 1in our country where the
disease still represents a serious sanitary
problem.

TRBLE 1- Source of

17O, N_M.K.; PRESTES, 0.0.; NICIPORCIUKOS, M.C.
Virus da doenga de Newcastle: Algumas caracte-
risticas bioldégicas de 12 amostras isoladas no
Brasil. Rev.Fac.Med.vet.Zootec.Univ.S.Paulo,
23(1 ): 47-53, 1986.

RESUMO: Foram estudadas algumas propriedades
biolégicas de 12 amostras de vlrus da Doenca de
Newcastle (VDN), isoladas no Brasil. De acordo
com o indice de patogenicidade intracerebral

CIPIC), trés amostras foram consideradas len-
togénicas, trés mesogénicas e 6 velogSnicas. Os
amostras foram diferenciadas entre si pela compa-
ragSo da termoestabilidade, tempo de eluig¢3o e a
habilidade de aglutinar hemicias de cavalo. Den-
tre as amostras lentogénicas dois dos isolados se
assemelharam a amostra vacinai LaSota e um i
amostra B1. Nenhum dos isolados se assemelhou &
amostra 2C Ulster. O isolado mesogénico obtido de
perus pode ser difeunci ado dos dois outros iso-

lados mesogénicos obtidos de galinhas. Os amos-
tras velogénicas foram divididas em 4 grupos:
eluigSo rapida - termoestabilidade - HO (¢) para
hemicias de cavalo (uma amostra); eluigio rapida-
termoestabilidade - HO (-) para hemicias de cava-
lo (trés amostras); eluicio ripida - termosensi-
bilidade - HO (-) para hemacias de cavalo (uma
amostra); eluicSo lenta - termosensibilidade - HO

(-) para hemicias de cavalo (uma amostra).

UNITERMDS: Doenga de Newcastle, virus; Hemoaglu-
tinagSo;"* Elui¢So; Isolamento; Patoge-
nicidade; Termoestabilidade

the newcastle disease virus field isolates related with year of

isolation, age of the chickens, clinical signs and vaccination schedule

Year Number Chickens
of Type Age Signs
isolation (weeks)
1977 3107  Broiler 7 Respiratory/digestive
3120 Broiler 5 Respiratory/digestive
3200 Layer 32 Respiratory/egg drop
1978 3362  Turkey 7 Respiratory
3412  Layer 30 Respiratory
1979 3589 BrnHer 6 Digestive
MC-Campi- Broiler unknown Digestive/Respiratory/
nas nervous
1983 5022  5roiler 5 Oigestive/nervous
5050. *Backyard 4 Respiratory,nervous
onic*en" Digestive
5088 Broiler 29 Egg drop
breeoer
5132  Broiler 8 Respiratory
5354  Erciler 6 Digestive

Rev.Fac.Med.vet.Zootec.Univ.S.Paulo, 23(1):47-53, 1986.

Vaccination
Morbidity Mortality HI titre Virus/Schedule
(&) (¢ (GMT antilog)
- - S.D.
10 2 Not done B,/4Ln dayieye) ¢
L3Spta/14"- and
30 day (eye)
50 2 109.14-1.80 8i/lst day(eye) ¢
LaSota/14"h day
(eye)
40 0 Not done LaSota, Bi -
Sechedule ommited
unknown unknown Not done Not done
20 0 7.40-2.48 LaSota/25th, toth
and 1COth day(oral)
50 10 Not done Bi/s”™ day (eye) ¢
LaSota/18th and
35th oay (spray)
unknown unknown Not done unknown
40 1.5 Not cone Bi/8tn day (oral) ¢
LaSota/31st day (or:
100 100 31.712.8 Not done
10 0 Not oone LcSota, Bl and oil
emulsion vaccins
schedule ommitted
10 2 3.71-1.90 Bi/7th day (oral) *
LaSota/25tn Cay (ori
10 2.3 2.0-0 BI/5th d3y (oral) *

LaSota/25tn (era.)
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