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Summary

Four weeks old mice were used for experimental infection with isolated bovine parainfluenza
type 3 virus. Mice were divided into three groups: The first group was infected by intracerebral
route, the second group was infected by intranasal route and the third group was a control group.
Experimental infection with isolated bovine parainfluenza type 3 virus in mice revealed that the
isolated BPIV-3 was unable to kill 4 weeks old mice within 65 days when inoculated by
intracerebral route, but isolated BPIV-3 was shown to kill (5 out of 10) 4 weeks old mice within 65
days when inoculated by intranasal route. There was no mortality in the control group within the
same period. Two weeks old mice were used for experimental infection with isolated bovine
parainfluenza type 3 virus and histopathological examination of infected organs was performed.
Experimental infection of 2 weeks old mice by isolated BPIV-3 revealed that isolated BPIV-3
induced hydrocephalus after intracerebral inoculation. Histopathological examination for collected
organs of BPIV-3 infected 2 weeks old mice (brain and lung) indicated histopathological changes
were detected in comparison to non-infected collected organs. Virus was reisolated from infected
brains of experimentally infected mice with locally isolated BPIV-3.
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Introduction (SEBK) cell culture was prepared in college of

Bovine parainfluenza virus type 3 (BPIV- Veterinary Medicine - Baghdad University.
3) is one of the agents associated with upper The experimental design was conducted
and lower respiratory tract of cattle; the virus according to (7) as follows: Healthy four
was first isolated from calves with respiratory weeks old mice were divided into equal 3
disease (1). BPIV-3 is an envelope, non- groups, first group were inoculated intracer
segmented, negative-sense RNA virus within brally with 10*°TCDI50/ 50ul of BPIV-3, the
the genus Respirovirus, member of Paramyx- second group were inoculated intranasally
oviridae family, antigenically related to human with 10*5TCDI50/ 50 ul of BPIV-3 and the
parainfluenza virus type 3 (HPIV-3) (2 and 3). third group were inoculated intranasally and
The role of this virus in bovine respiratory intracerebrally ~ with  normal SEBK cell
disease is well-established (4), the virus was suspension as control. The animals were
found in acute and chronic cases of pneumonia examined daily. Two other groups of mice
in cattle, but it is most frequently recorded in include younger mice 2 weeks old was
young animal (5). Most strains of BPIV-3 subdivided into 2 groups, first group include 6
induced pathogenic effects when inoculated in mice were inoculated intracerebrally with
mice (6). In order to detect pathogenic effects 10*5TCDI50/ 50 pl of isolated virus and the
of isolated BPIV-3 in mice, mice were second group, include 6 mice were inoculated
experimentally infected with isolated BPIV-3 intracerebrally with SEBK cell suspension
and histopathological changes were examined media. After 3-7 day post infection, two mice
in infected organs (brain and lung). were killed in each group. Collected samples
(Lung, and brain) were used for histopatho-
Materials and Methods logical examination; samples were fixed in
Thirty BALB/c mice 4 weeks of age and buffered 10% formalin for 24 hrs. and tissues
12 BALB/c mice 2 weeks of age were supplied were embedded in low- melting point paraffin
by Iragi Center for Cancer and Medical then sectioned at 5 Mm thickness and stained
Genetics  Researches.  Isolated  bovine with hematoxylin and eosin (8). Lung and
parainfluenza type 3 virus (10*°TCDI50/ 50 brain were used for virus isolation, which were
ul). Secondary embryonic bovine kidney homogenized with maintenance media and

inoculated into SEBK cells.
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Results and Discussion

Experimental infection in 4 weeks old
mice: The isolated BPIV-3 was unable to be
lethal for the 4 weeks old mice in a period of
65 days when these were inoculated
intracerebrally. This result disagreed with
other studies, which showed that M strain and
YN strain were lethal for mice (6) but it agreed
with (7) who showed that 910 N strain and
other wild strains of BPIV-3 were not lethal
for mice.

The isolated BPIV-3 was able to kill (5 out
of 10) 4 weeks old mice for a period of 65
days when inoculated by intranasal route. The
affected mice showed retardation of growth,
red nose and pale lung. Ability of virus to kill
mice when inoculated intranasally corres-
ponding to (5), who showed that the virus
(BPIV-3) spread primarily by large droplet
transmission once inhaled into the respiratory
tract, a BPIV-3 would first encounter a
mucous layer with a high content of N-acetyl-
neuraminic (sialic) acid, a natural substrate for
the neuraminidase activity of the HN glycol-
protein in the viral envelope, based on early
studies conducted with bovine nasal secretions
in vitro it was proposed that the HN molecule
in the viral envelope would specifically and
sequentially bind to the sialic acid residues in
mucus, causing its degradation and effectively
allowing the penetration of the virus to
subjacent target epithelial cells (9).

Experimental infection in 2 weeks old
mice: The isolated BPIV-3 induced
hydrocephalus in 2 weeks old mice after
intracerebral inoculation, this result was in
agreement with (10) who have shown that the
910 N strain induced hydrocephalus in
newborn mice after intracerebral inoculation.
Histopathological examination of sections
from brain and lung tissue of mice revealed the
followings: In day 3 post infection: Brain
showed odema and congestion of meninges.
Lung showed congestion of alveolar cells and
infiltration of inflammatory cells. In day 5 post
infection: Brain showed odema and congestion
of meninges with aggregation of glial cells
(Fig. 1), Lung showed odema, congestion of
capillary of alveolar cells and infiltration of
polymorphonuclear cells in the alveolar cells

(Fig. 2).
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Aggregation of Glial Cells in the Infected Brain, Tissue of
Mice within 5 Days P. 1. Stained with (H and E) (100X).

Figure , 2: Odema, Congestion of Capillary of Alveolar
Cells and Infiltration of Polymorphonuclear Cells in the
Alveolar Cells of Mice Lung after 5 Days of Infection with
Isolated BP1V-3 Stained with (H and E ) (100X).

Figure, 3: Cerebral Odema, Congestion in the Brain
Tissue and Meninges with Vaculation in the Infected
Brain Tissue of Mice with Isolated Virus Stained with (H
and E) (400X).

In day 7 post infection: Brain showed
congestion and perivasular odema with
cerebral odema (Fig. 3), Lung showed
thickening of alveolar wall, bronchial
sloughing, slight infiltration of inflammatory
cells, odema, congestion of capillary of
alveolar cells and slight thickening of
interalveolar septae (interstitial pneumonia)

(Fig. 4).
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Figure, 4: Odema, Congestion of Capillary Alveoli and

Slight Thickening of Alveolar Septae (interstitial
pneumonia) in Infected Lung of Mice with Isolated BPIV-
3 Stained with (H and E) (400X).

Many histopathological changes were
recorded in brain and lung of infected mice
with isolated BPIV-3. This is in agreement
with (7) who have shown that both 910 N-
infected and M-infected newborn mouse
brains at 3 days post infection showed
ventricular, subependymal and meningeal
infiltration of lymphocytes and granulocytes,
and degenerative changes in many ventrieular
epithelial cells and in some meningeal cells.

By 7 days M-infected brains, but not 910
N-infected brains, revealed diffuse
lymphocytic infiltration in  the deep
parenchyma where viral antigens had been
demonstrated. Inflammatory reactive processes
were much more evident in 2 week old mouse
brains than in newborn mouse brains. Both
910N and M-infected brains showed
ependymitis and meningitis manifested by
diffuse and perivascular infiltration of
lymphoeytes at all stages. The
histopathological ~ hallmark  of  BPIV-3
associated lung lesion characterized by
infiltration of inflammatory cells with
sloughing of effected cells into lumen of
airways with intracytoplasmic inclusion bodies
which are most common between 2-7 days
post infection (5).

Result  of  wvirus isolation  from
experimentally infected two weeks old mice:
BPIV-3 was isolated from the infected brain
tissue after two passages in SEBK cell culture
however; the distinctive CPE was evident on
the first passage of the infected lung tissue in
SEBK cell culture in agreement with other
studies (7) by using Madin Darby bovine
kidney (MDBK) cells.

83

References

Reisinger, R. C.; Heddleston, K. L. and
Manthei, C. A. (1959). A myxovirus (SF-4)
associated with shipping fever of cattle. J.
Am. Vet. Med. Assoc., 135: 147-152,
Murphy, F. A.; Fauquet, C. M.; Bishop D. H.
L.; Ghabrial, S. A.; Jarvis A. W.; Martelli, A.
W.; Mayo, M. A. and Summers M. D. (1995).
Virus Taxonomy: Sixth Report of the
International Committee on Taxonomy of
Viruses. Wien, New York: Springer-Verlag.
ICTV (2009).The universal virus database of
the International Committee on Taxonomy of
Viruses .Accessed on 21 August 2009.
Plummer P. J.; Rohrbach, B. W.; Daugherty,
R. A.; Daugherty, A. R.; Thomas K. V.
Wilkes, R. P.; Duggan, F. E. and Kennedy,
M. A. (2004). Effect of intranasal vaccination
against bovine enteric cornonavirus on the
occurrence of respiratory tract disease in a
commercial backgrounding feedlot. J. Am.
Vet. Med. Assoc., 225: 726-731.

John, A. E. (2010). Bovine Parainfluenza-3
Virus. Veterinary Clinical Food Animal J. 26
(2010). Pp: 575-593.Canada.

Shibuta, H.; Adachi, A.; Kanda, T. and
Matumoto, M.  (1982). Experimental
parainfluenzavirus infection in mice: Fatal
illness with atrophy of thymus and spleen in
mice caused by a variant of parainfluenza 3
viruses. Infect. Immun., 35: 437--441.
Shibuta, H.; Kanda, T.; Nozawa A.; Sato S.
and Kumas, T. (1985). Experimental
Parainfluenza Virus Infection in Mice:
Growth and Spread of a Highly Pathogenic
Variant of Parainflnenza 3 Virus in the
Mouse Brain. Arch. Virol. 83: 43-52.

Luna, L. G. (1968). Manual of Histologic
Staining Methods; of the Armed Forces
Institute of Pathology. Edited by. Blakiston
Division, McGraw-Hill, 1968 - Histology,
Pathological - 258 pages.

Morein B. and Bergman R. (1972). Effect of
parainfluenza-3 neuraminidase on bovine
nasal secretion. Infect Immun., 6: 174-7.
Shibuta, H.; Adachi, A.; Kaivda, T. and
Shimada, H. (1978). Experimental parain-
fluenzavirus infection. Hydrocephalus of
mice due to infection with parainfluenza
virus ype 1 and type 3. Microbiol. Immunol.,
22: 505-508.



The Iragi Journal of Veterinary Medicine, 39(1): 81 -84. 2015

O B3 si o A 135N i g iy A 2l Ajbua)
Ul goma Oighil 5 s odle £ poaile
Glall calae daala cé_)ﬁa:\.d\ lall IS 4y jeaall clia) &)ﬂ
E-mail: aidabaral @yahoo.com

-

AdAl
OV s (3 g g gl | gl adai G gyl A el Ala¥) o) sal (gl Aa )l jemy (i Cilaxiad
S i s A5 cpodiall G gaal) b e AN gladll A Gl Byl e sl Cudae | Y aalas 306 L)
bl 4 emy )N 8 Llae Iy jmall 3 g 5 (gl 1335101 udai G gyl oy paill adbia¥) el ol 3l N
Croaiall Bish e Ledia die 3yl (e () i dased el At CilS (s A a s 65 JIA Flaall b LgiEa vie Dl
sl al Gl (e sl jeny G153 Cilania) Lewdi 3 5idll 5 5 plaul) de gana & S (gl elat ol a5 uli SIS
Loy el eVl @ elal Lladl cliacY) o sl Gandll ¢l jal a3 (e g §laall 515k e (sl A el 4!
g e Agast G s i) (asidll jeka) LS g laall (3 5k (e Lgdia die §ladll o 5 (e saal yery () ) 3 (e g il
del oyl de gena (e Lgman gﬂ\ Albadl e cliacWL 45 Hlie (&Laﬂ\_j u;ﬁ.a_)ﬂ) [PEPYS a g_s:‘“ abadl slacy) ‘éﬁ
a3 small sl 13391 i e lis Lt adomal o) Sl Aicadl (o il U
OV AR cugld 3 £ 5 g Rl ) 35 gl i sdsalidal) cilalsl)

84


mailto:aidabara1@yahoo.com

