Assut Vet Med. J. Vol. 52 No. 110 July 2006

Dept. of Animal Medic ne,
Fac. Vet. Med. Assiut Liniversity

THE ROLI: OF CAMELS IN DESSIMINATION
OF PESTE DE!5 PETITS RUMINANTS VIRUS AMONG

SHEEP AND GOATS IN SAUDI ARABIA
(With 2 Tables and One Figure)

By
U. ABD EL-HAKIM
(Received at 22/3/2006)

B deall i siaad) Creoth e qug b sdd B Jlaall g0
Laguad 4y ally Jolally g

pssal s Aol

sb Jlaatl danli (g3 5 8l 6 jeay Jlaall (5 pphaall < Sl ol a pe dud il
el e 04 5 3eld 5e 04 ¢ dan 00 pladid 5 (g all capaall eyl b
) il g o Aol Aol a3a ol ya) o3 il L Jleall sl pilie Sl e
§3 il gaall 038 .a Yo 0% [¥0 00 alall (DA Do graall Ly el ASLaally 3 gl g 5 Gl
Lgadl Lo gl S0 pladtinadyg (o il Jall) g g sl g LSIKY! Aalill a Luand
oaldll Jelil Asaly wopoulll J3ad ofjal @ o(dududdl (5 salal Jelil laal)
JS Lhe gpad <l e ¥ Ltgulel Gl gl Gasd 23 LS el Laghy eaiy O 5o Juabuaiall
O SulEYl anill Helal LS LSSy Aualill (o daglu il Loadiiaall i) gl
Qssle Gl oo 5 Ja¥ il Geadll (b Ldeadl Ao i asl ol @ (o3
Jelall e sl B sl de ol ba Jlaa 1 (8 4dde i paill 3 seaall il il
cradall o Copadll 2 JoW Judidall g alall Jelinl laal el el aey aleY
id¥ly Gelall JS Sy Jlaa Vo (b Bpuall o iadt Gaelha (g il (5050
Gsethe geapd e 63 GO gl Gaadll 0 LY R Zuda 3 0l
G onpoll e gl Selall G YY 5 Jan VY (G 4gde Gl 5 kel il gl
3sng GBI dubidall oalal Jelill sl el lpasd & 6 AeW a6
Laig Jeladl e Y0 5 etV (3 3 pphuall < sl gella Gag il (59580 aalall
Jseh iyl SIS eadll L LAY 3 Lule Lpaad 5 3l QLY S s
teibeal afi A Jlanlly SISEal (o O a3 Jelall e YV o 380000l sel
spdll A gl an b pal el eda GBS 3 all G fadll Gaeth e
I (pan o Jlan £ (e Laip s i) leilly Jleud AsS (il y e A
oas Leibial (e U &3 A1 il gad) L colS gl i L dalh daSy 4l
Ghaluiiall (5 palal Jelill {aa0y cag il J3ad olal au 5 paall ¢ fadl oyt
Jhaall o il Jaal 130 88 AL Lalil e dals (Gotall o YE 5 Jaa 1Y)

132



Assut Vet Med. J Vol 52 No. 110 July ;'006

Ji (bl ola e el g LS b el il Jiaall (gell (g e L] A6
50 13y 4l dadu culS Alad! Jlead aline o Aials jom all Cassall (e il
b deadiaall Qlie¥l L cufy Al e of Y ALY Aalill Ga gapall e haal
Agucbin 23] 5 @ el Judusiall 5 palall Jelish of Jaadl (38 2000 Cunada g LS L Jaall 132
ey Jueadl (b 3 psuali il jiaall (el e el (b gy il O3 0
eag WS asall Zgby Al jr gl Ay ol el () adadiuly ey 136
oselda age Ge A e S gl e 3ol Jleall and 8 alleaiuly
d_gi PRYY .)mé&ﬁiﬁl;@ﬂ\&iﬁgﬂ‘&i@&ﬁ#‘ <o aall
A sally dppall Jsallgd Jlaadl (3 el < iaall Gl (i je Jslam At 0
LAY Jleatnd Jgl Ua Javsd Ll WS mjall opall (o il s 8 Jleadl 4pels
ALVl Jleall A5 psall < fiadl (ggetia oo e panddal  Ludusdll g peliilh Jelih
B oY g sy Yrp sl 8 sl il fadd Geells (b oGl Y

Jleall

SUMMARY

To study peste des petits ruminants (PPR) in camels and investigate role
played by camels in transmission of PPR virus,50 cemel, 50 goat and 50
sheep in contact with camels were used in the stud. The animals were
belonged to a private animal farm in the Kingdon of Saudi Arabia.
These animals were examined clinically, virologic:illy (virus isolation,
VD), and by using meolecular biology-based -echnique (Reverse
transcription- polymerase chain reaction, RT-PCR). All used animals
were clinically healthy as shown by clinical examination performed at
the beginning of this work. Clinical examination was done three times a
week while VI and RT-PCR were performed twice one month apart.
Clinical examination showed that 4 camels were uffered from fever,
nasal discharge and cough while 21 goats were suffered from fever,
stomatitis, nasal and ocular discharges, diarrhea ¢nd pneumonia after
two weeks from contact with infected camels. In the first virus isolation,
PPR virus has been isolated from 6 camels while nc PPR virus could be
detected in examined goats and sheep. After performing first RT-PCR,
PPR viral nucleic acid was identified in 10 camels but all examined
goats and sheep were negative for this technique. PFR virus was isolated
from 11 camels and 32 goats while all examined shep were negative in
the second virus isolation. The second RT-PCR showved presence of PPR
viral nucleic acid in 17 camel and 35 goat while ro PPR viral nucleic
acid could be detected in all examined sheep. Results of this work
proved that camel is susceptible to PPR and infecte] camel can transmit
PPR virus to other camels as well as camels plays ¢. very important role
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in dessimination o’ PPR virus to contact goats. Dangerous of this role
increased by the fact that most infected camels were apparently healthy.
This roie not proved in sheep examined in this study. Also, our results
showed that RT-PCR is faster and more sensitive than VI in diagnosis of
PPR so0, we recommend using of this fechnique in routine diagnosis of
PPR and in any epidemiological studies concerning PPR as well as using
this sensitive assay’ in examination of camels imported from Sudan to
can control and eralicate this disease from Egypt.

Key words: Peste d>s petits ruminants (PPR), PPR virus, Camel, Sheep, Goat,
RT-PCR, Virus isolation

INTRODUCTION

Peste des petits ruminants (PPR) is an acute and highly
contagious disease of small ruminants with high rates of morbidity and
sometimes mortality (Raj et al., 2003; Choi et al.,, 2005a). Economically,
it was the most important disease of small ruminants in Africa, Middle
east and southwest Asia (Shaila er al,, 1996, Berhe et al, 2003). The
disease included in the list A of the international zoosanitary code and it
is also a part of tie FAO Empress programme (Subash et al, 2000;
Diallo, 2003). Species susceptible to PPR virus are goats and sheep but it
can infect deer and camels (Al-Naeem et al,, 2000; Haroun et al., 2002;
Abraham et al., 20(5).

PPR was first described in the Ivory Coast of Africa in 1942
(Couacy-Hymann et al., 2005). After that, the geographic distribution of
PPR is expanding ind now includes Northern Africa, Asia and Turkey
(Ozkul et al., 2002; Taylor ef al., 2002; Lundervold et al,, 2004; Cam et
al., 2005). The discase was reported for the first time in Egypt in 1990
(Ismai! and House, 1990; Ismail ef al., 1990 ).

PPR is spreading from areas of endemicity in Africa and Asia to
neighboring countries and has devastated the livestock industry.
Countries free of the disease, especially countries or regions neighboring
areas of endemicity, require extensive surveillance to prevent the
introduction of the disease to naive animal population (Choi et al,
2005b).

PPR is caused by an enveloped RNA virus known as PPR virus
which belongs to tte Morbilivirus genus in the family Paramyxoviridae

(Yilma et al., 2003). Other members of the genus Morbilivirus include
rinderpest virus (RPV), measles virus (MV), canine distemper virus
(CDV), phocine dis:emper virus (PDV) and dolphin morbilivirus (DMV)
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(Chot et al,, 2005a). PPR virus is genetically classificd into four distinct
lineages (I, 1, Il and IV) on the basis of partial sequ:nce analysis of the
fusion (F) protein (Choi et al.,, 2005a). Many strairs of PPR virus are
exist in Africa (Couacy-Hymann ef al, 2005)

Rapid detection of infected animals is very important for PPR
controls. Severe cases in which animals show clinical signs in the field
can easily be detected through clinical surveillance «nd the detection of
antigen in clinical samples, while the diagnosis of PPR infection in
subclinically infected animals can be achieved by serological
surveillance. However, the tests prescribed for the: detection of PPR
antibodies are laborious and expensive (Brindha ef al, 2001; Couacy-
Hymann et al., 2002: Choi et al., 2005b).

Full length genome sequences for PPRV is published and the
complete nucleotide sequence of the large polymerase (L) protein was
determined. The gene is 6643 nucleotides in lenyth and encoded a
polypeptide of 2183 amino acids (Mahapatra et a/, 2003;Baily et al.,
2005; Muthuchelvan ez al., 2005a; Muthuchelvan et ¢/, 2005b).

RT-PCR system has been developed that detects and
differentiates PPR virus from other closely relat:d morbillivirus of
ruminants. The capability of RT-PCR to deal with a large number of
samples at a time and its short turnout time may be b:tter serve the needs
of surveillance and control programs. (Couacy-Hymann et al, 2002;
Forsyth et al., 2003)

Information regarding PPR in camels are scarce and role of
camels in dessimination of PPR virus and transmiss.on of the disease to
goats and sheep are not investigated before, therefore, the aim of the
present work was to investigate PPR virus in caneels and the role of
these animals to dessiminate the virus among sheep and goats. Also, our
goal was continued to compare between conventional VI and recent RT-
PCR in diagnostic techniques.

MATERIALS and METHO.)S

Animals: 50 camel (recently imported from Suda1), 50 goats and 50
sheep in contact with camels were used in the stucy. All used animals
were with age ranged from 6 months to two yeirs. Animals of the
planned work were belonged to a private farm in Satdi Arabia.

Blood: 5/ml unclotted blood (using EDTA) was col ected two times one
month apart from each examined animal. These sanples were used for
extraction of RNA of the virus.
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Nasal swab: One rasal swab collected two times one month apart from
each examined animal for isolation of the virus.

Ocular swab: One¢ ocular swab collected twe times one month apart
from each examine<! animal for isolation of the virus.

1- Clinical examination

Clinical examination of all investigated animais was performed
three times weekly. Body temperature, respiratory and heart rates as well
as pulse were recorced. Any abnormal clinical signs were reported.

2- Virus isolation (VI)

PPR virus was isolated from nasal and ocular swabs using Vero
cell grown in Minirium essential medium (MEM) with 1% bovine fetal
serum (GIBCO, Grand Island ,NY) which maintained for 21 days at
37 °C. The cytopathic effect of the virus (formation of multinucleated
giant cell) was e¢valuated daily. The virus was identified and
differentiated from other viruses causing syncytia (bovine respiratory
syncytial virus and arainfluenza-3 virus) by immunofluorescence assay
using fluorescent PI’R virus antibodies (FA) conjugate (GIBCO, Grand
Island, NY). Isolation and confirmation of presence of PPR virus were
performed accordinz to Nanda er al, (1996) with the modification of
Choi et al., (2005a’. The isolation of PPR virus as well as the various
techniques were carried out in central laboratory of Ministry of
Agriculture at Jeddah, Saudi Arabia.

3- Reverse transcription polymerase chain reaction (RT-PCR)
(a) Synthetic oligonmucieotide primers:

The primers for PPR virus (Pharmacia Biotech) were selected by
comparison of pub ished sequences of PPR virus (Mahapatra et al,
2003; Muthuchelvan et al, 2005a). Four primers were used in the
present study. The d:tails of these primers are listed in Table (1).

Table 1: Sequences and location of the oligonucleotide primers used for
PCR amplification of PPR virus.

Primer | Sequence 5°-3° Expected | Position
} virus
N-F1 GAGCTCATGGCGACTCTCCTCAAAAG | PPR-LI 1-262

N-R525 | AACCATGITCAGCTGAGGAGATCCTTGT PPR-L2 1-525
N-R262 | CGCCGGCGGAGTCCGGCTTCTACAATAT PPR-L3 1-447
N-F405 CGCCGGCGCTTCGGACCCATTTGGGATC | PPR-L4 4035-521

PPR-L}1=PPR  Lineage-I PPR-L2=PPR  Lineage-Il PPR-L3=PPR Lineage-III
PPR-i.4=PPR Lineage-IV (b) RNA extraction:
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RT-PCR was performed according to Forsyth and Barrett (1995) with
modification of Sa-avanan et «l, (2004). Various instruments and
chemical reagents rejuired for PCR — test were kindly supplied and done
at a highly equipped laboratory in Ministry of Agriculture, Jeddah, Saudi
Arabia.

RESULTS

1- Clinical examination

(a) Camels: All camels were clinically healthy at the beginning
of the study. After one week 4 camels were suffered from fever, nasal
discharge and cough while rest of examined camels were clinically
healthy even those proved to be infected with PPR virus.

(b) Goats: All goats were clinically healthy at the beginning of
the study. After two weeks from contact with infected camels 21 goats
showed the followirg clinical signs: fever, stomatitis, nasal and ocular
discharges, bloody diarrhea and pneumonia.

(c) Sheep: A |l examined sheep were healthy along the entire time
of this study.
2-V1
(a) First examination: PPR virus was isolated from 6 camels while no

PPR virus could be isolated from examined goats and sheep.

(b) Second examination: PPR virus was isolated from 11 camel and 32
goat while all ex amined sheep were negative for virus isolation.

3- RT-PCR

(a) First examination: PPR viral nucleic acid was detected in 10 camels,
the positive samoies were belong to PPR virus lineage I (8 samples)
and PPR virus lineage II (2 samples). No PPR viral nucleic acid
detected in examined goats and sheep.

(b) Second examinsation: PPR viral nucleic acid was detected in 17
camel, the positive samples were belong to PPR virus lineage I (12
sample), PPR virus lineage II (3 samples) and PPR virus lineage IV
(2 samples). PPR viral nucleic acid was detected in 35 goat, all of
them were belong PPR virus lineage I. No nucleic acid detected in
examined sheep.

Results of V1 and RT-PCR are summarized in Table (2), and
results of RT-PCR are shown in Figure (1).
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Taile 2: Results of laboratory investigation of examined animals.

T o
| | VIRUSISOLSTION(VD) | RT-PCR |
| ; 1* exam, 2™ exam, l 1% exam, 2™ exam. |
| ! (LILI LIV LILI LIV |
| cAMELS | 6 11 | -5 =R - 2
| coats | . 32 Feith ol s
| sHEEP l - . [ =" - s

L.I=PPR virus linecage I LII=PPR viruslineage I LIV =PPR virus lineage IV

Fig. 1: Agarose gel electrophoresis of PCR product in examined camels,
goats and sheep. Lane 1 {DNA ladder), Lane? (PPRV-Lineagel in
camels), Lane6 (PPRV-LineagelV in camels), Lane7 (PPRV-
Lineagell in camels) Lanes 3, 4, 5 {negative results in camels),
Lanes 11, 14 (PPRV-Lineagel in goats), Lanes 8, 10, 12 (negative
results in goats), Lanes 9, 13, 15, 16, 17 (negative results in sheep)
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DISCUSSION

PPR is the mcst important disease of small ruminant in Africa
and Middle East and recently it has become a much more prominent
disease (Subash er al, 2000; Berhe ef al, 2003).Goats and sheep are the
species susceptible tc PPR virus but the disease has been recorded in
gazelles, deer, Arabiax oryx and camels (El Zein et al., 2004; Abraham
et al, 2005; Frolish ¢t al.,, 2005). In the present work we detected PPR
virus in goats and canels. The disease has been reported in Egypt and
most parts of Africa ( smail et al.,1990; Abraham and Berhan, 2001). No
virus could be detested in examined sheep. Roeder et al, (1994)
reported no affection imong sheep during the first confirmed outbreak of
PPR in Ethiopia and reported that goats are highly susceptible to PPR
than sheep. The same observation has been recorded by Shaila ef al,
(1996) who added ttat the most susceptible animals to infection with
PPR virus are goats.

Clinical sign: reported in infected animals in this work were
more severe in goats than camels, The same result has been recorded by
Haroun et al, 2002, who concluded that goats are more susceptible to
PPR virus than camrels and usually suffered from acute form of the
disease. However, most infected camels (13) and some infected. goats
{14) in our work weie appeared healthy. Subclinical infection with PPR
has been reported (Flaroun ef al, 2002; Abraham et al., 2005; Choi et
al., 2005b; Diop et al, 2005) and only the most virulent strain show
clinical disease (Subiish et af., 2000).

In this study we used nasal swabs for isolation of PPR virus.
Diop et al., (2005) i1 a survey carried out during PPR outbreak reported
that between 85% ard 100% of nasal secretions obtained from clinically
diseased goats reactcd positively to VI. We can add that PPR virus could
be isolated from cl nically diseased and apparently healthy goats and
camels. At the sane time, some clinically infected goats reacted
negatively with V! in the present investigation. Animals with no
detectable virus weie able to seroconvert (Diop et al, 2005).However,
we isolated PPR virus from ocular swabs also. Ismail and House, (1990)
isolated PPR virus ior the first time in Egypt from the ocular secretions
and Nanda ef al., (1796) and sumption ef al., (1998) concluded that PPR
virus excreted in lachryma!l secretions of infected animals. No difference
reported in this study between isolation of PPR virus from nasal and
ocular swab. Many authors isolated PPR virus from ocular and nasal
secretions and repoited no difference (Diop et al., 2005).
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In this work, we used whole blood for etraction of nucleic acid
of PPR virus, Forsyth and Barrett (1995) and Saravanan ef al., (2004)
used whole blood as a source of PPR nucleic acid. In our study we used
RT-PCR for detection of nucleic acid of PPR v rus. A highly sensitive
technique (PCR) for the detection of PPR virus was developed
(Mahapatra et al., 2003; Saravanan ef ol., 2004; Muthuchelvan er al,
2005b)

RT-PCR used in this study detected PP nucleic acid in some
clinical samples which were negative by conventional VI. The same
result was reported by Brindha er al., (2001) and ‘3aravanan et al. (2004)
who added that RT-PCR technique was more sensitive than VI in
detecting PPR virus in early as well as late phase ¢ f the disease.

In this work, all samples gave positive resuits with VI were
positive with RT-PCR beside some samples gav: positive results with
RT-PCR only, therefore RT-PCR proved to be mr ore sensitive than VL
In comparison with conventional techniques used in diagnosis of PPR,
RT-PCR was more sensitive (Couacy-Hymann e al., 2002; Forsyth et
al, 2003). The samples that gave positive results with RT-PCR were
belong to PPR virus lineage I, lineage II and lineage IV in infected
camels and belong to lineage I only in goats. Prescnce of more than one
lineage of PPR virus has been recorded (Haroun er al., 2002; Abraham et
al., 2005; Choi et al., 2005a; Couacy-Hymann et g/, 2005)

Results of this study proved that PPR virus could be transmitted
from infected camels to goats. In a work of Harcun et al., (2002) and
Abraham et al., (2005), they detected seroprevalznces in camels and
goats and they concluded that this antibody serop-evalences confirmed
natural transmission of PPR virus under field conditions. From our
recent results reported in this work, we can add that detection of PPR
virus and PPR viral nucleic acids in both cameis and contact goats is a
very strong evidence of transmission of PPR virus :Tom infected camels
to goats which were free from PPR virus and PPR viral nucleic acid at
the beginning of this study and before contact with tiie camels.

From results of this work we can conclude ~hat camels could be
infected with PPR virus but they usually show no clinical signs of the
disease, therefore, they play a very important role in dessimination of
PPR virus to susceptible goats in contact with them but this role did not
observe in sheep examined in this study. PPR vinus could be isolated
from ocular and nasal swabs of clinically diseased and apparently
healthy animals. RT-PCR is more sensitive than Vi and could be used
when VI failed to detect PPR virus, so, we recommend using of this
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sensitive technique for diagnosis of PPR and for routine examination of
imported camel in ord:r to control and eradicate this dangerous disease
from Egypt. This is thz first study concerning PPR in camels in Arabic
countries and role plaved by camels in dessimination of PPR virus and
we recorded here the first using of RT-PCR in diagnosis of PPR in
camels, in addition to the first recognition of PPR virus lineage 1I and
lineage TV in camels.
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