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Workshop on pig viral diseases

1999: Similar cases 
outbreaks was observed in 
the Shanghai, Fujian and 
Anhui provinces. The 
morbidity and fatality were 
40% and 15% respectively. 

Paramyxovirus disease of pigs in China

2000: an outbreak of fever and dyspnea with a high 
incidence (50%) with fatality about 15% occurred among 

pigs in a pig farm of Jilin province, China. The 
paramyxovirus-like agent was observed in the lungs, 

spleens, and kidneys of the dead pigs under the 

transmission electron microscope.
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The virus mainly affects piglets (about 8-week old) and pregnant 
sows. 

Infected piglets show fever, dyspnea, diarrhea and delirium. 

Infected sows show infertility, abortion, stillbirth. 

Clinical signs of swine paramyxovirus disease

Lung pathology Diarrhea and delirium

The tissue samples were 

homogenized, centrifuged and 
cultured in vitro cells after filteration 

using 0.45 µl filters. 

Collection of clinical samples and preparation

The liver, spleen, lungs, 

and kidneys were 
collected from the 8-

week-old dead pigs in 

Jilin province, China.

grinder filter

Cell culture and virus isolation

The culture showed extensive CPE in 

CEFs and the agent was named as 

JL01. Then it was also tested in other 

cell lines and further purified by 3 

plaque-purification passages.
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The virus was passaged and propagated in SPF eggs.

Allantoic fluid containing the viruses at passage 5 was 

inoculated intramuscularly into six 50-day-old pigs at 

1000 EID50 per 2 ml. 2 ml of mock-infected allantoic 

fluid was inoculated into six other pigs as negative 

control. 

Result: Six to ten d.p.i., 6 pigs infected with the viruses 
showed signs similar to naturally infected cases,and 3 

of them died 10 d.p.i.(100% infection,50% death).

Experimental infection of pigs with the isolate

The virus could be recovered from the 

liver, spleen, lungs, and kidney tissues 
of the experimental pigs as observed 

under the TEM.

The paramyxovirus-like particles that 

were approximately 150 nm in size 
were observed in the tissue 

homogenates under the TEM. 

A paramyxovirus-like virus has been identified as the 

causal agent of the swine disease and designated as 
isolate JL01.

Experimental infection of pigs with the isolate

Single strand negative strand RNA virus; (non-segmented)

Except Henipavirus, genome about 15kb;

Member multitude, parasitifer mainly belong to  vertebrate(fowl, creeper

mammalian,aquatic animal and so on)

Many members are zoonosis etiological agent.

Paramyxoviridae ICTV Virus Taxonomy - 2005

Respirovirus Sendai virus éé

Morbillivirus Measles viruséé

Rubulavirus Mumps virus éé

Henipavirus Hendra virus Nipah virus

Paramyxovirinae

Avulavirus Newcastle disease virus éé

Pneumovirus Human respiratory syncytial virus 

Pneumovirinae
Metapneumovirus Avian pneumovirus éé

Paramyxovirus taxonomy

MenV:
Menangle virus

TiV:Tioman Virus

LPMV(PoRV):
La Piedad 
Michoacan Virus

Paramyxovirus subfamily  analysis

Fruit bat

NiV:
Nipah Virus

TPMV:
Tupaia paramyxovirus

NDV

Primer design-swine paramyxovirus

1997 Menangle virus3 Australia

1980
La Piedad 

Michoacan virus
1 Blue eye disease

Breed obstacle
d isease

year pathogen diseasecountry

1998 Nipah virus4 Malaysia

Mexico

1999 Tioman virus5 Malaysia Epidemic 
enciphalitits

1994 Hendra virus2 Cephalitis meningicaAustralia

é éé ééN éé

PCR amplification using above specific primers failed!

Cephalitis meningica

A novel swine paramyxovirus?

PCR with other paramyxovirus primers

Primers origin Amplified gene PCR results Confidence

Avian paramyxovirus type 2 F ï ×

Avian paramyxovirus type 2 HN + ×

Newcastle disease virus F + ã

Newcastle disease virus HN + ã

Sendai virus HN ï ×

Parainfluenza virus type 2 HN ï ×

Parainfluenza virus type 3 HN + ×

Parainfluenza virus type 4 HN ï ×

Mumps virus N + ×

Measles virus SH ï ×

Rinderpest virus N ï ×

Canine distemper virus N ï ×

Respiratory syncytial virus NS2 ï ×

éé virus éé éé
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BLAST in Genbank

Partial F 
gene  share 
high 
homology(100%
)with some 

Newcastle 
disease virus

HI tests

The HI titers of positive NDV(F48E9) and SIV 

(subtypes H3, H5 and H9) sera against the JL01 

isolate were  28 and no reaction, respectively.

HI tests of JL01

The paramyxovirus JL01 was not a novel paramyxovirus, 

and should be NDV of swine!

The MDT(mean death time) of the paramyxovirus 

isolate was 51.2 h and the EID50 was 10-7.5 per 0.1 ml. 

According to the MDT, JL01 should be a velogenic 

strain.

Biological characterization of swine paramyxovirus 
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Biological characterization
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Isolation in pigs

whole genome sequence of JL01

Results of  amplified segment

Base on the result of 5 ôRACE�ÃRT- PCR�Ãanchor 

PCR, six fragments of JL01 were amplified, and 

the whole genome was spliced and sequenced.

270bp

3616bp

3757bp
2731bp 3458bp

294bp

3ô  anchoring 
PCR fragment

5ô RACE 

fragment

Genome of JL01

The complete sequence of JL01 genome is 

composed of 15,186 bp, containing 6 ORFs in 

the order of NP - P- M- F- HN- L. 

The length of the fragments were 5 ôUTR(1- 55bp), 

3ôUTR(15073- 15186bp), NP(122- 1591bp), P(1887-

3074bp), M(3290- 4384bp), F(4544- 6205bp), 

HN(6412- 8154bp), L(8381- 14995bp).

JL01

Phylogenetic analysis of NDV genome

Comparison of JL-01 with 11 NDV genome (Lasota, B1, Ulster 

et al.) in Phylogenetic tree.

The identities of JL-01 with NDV 

reference strains were 88.9% to 99.1%, 

showing the highest homology with 

Australian NDV strain 01-1108-

Australia .


