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ABSTRACT

A Virus is an individual that cannot be described as an animal or a plant. If animals
and plants contain two nucleic acids (DNA and RNA), on the contrary, the virus only has
one of them. These nucleic acids can stimulate a complete virus replication cycle. The virus
can only replicate and live on a living host if the host is finally dead, then the virus will
move on the cells that are still alive. The virus has genetic material which is a protective
protein coat called a capsid. Viruses can infect various varieties of organisms, both
eukaryotes (animals, plants, protists, and fungi) and prokaryotes (bacteria and archaea).
The Virus infects bacteria known as bacteriophage (phage). The Virus can cause serious
diseases for humans such as AIDS, HIV, rabies, etc. Dogs belonging to Canidae family are
the sibling of wolves, foxes and raccoon dogs. Among all members of Canidae, dogs have
the most closely related to wolves which are the ancestors of dogs. The Canidae family
generally has a small elongated body, sharp ear and muzzle, sharp smelling, can run fast
and can swim. Dogs are human best friends. While taking care of the dogs, they can be
attacked by various diseases. The closeness of the relationship between humans and dogs
raises the potential for disease transmission, especially zoonosis and pandemics viruses.
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INTRODUCTION disease was transmitted to other

The word virus comes from Latin tobacco plants when he sprayed

referring to poison. The history of the
discovery of the virus began in 1883 by
Adolf Mayer, a German scientist. He
studied the causes of mosaic disease in
tobacco that caused tobacco growth to
be dwarfed, and the leaves are yellow.

Mayer discovered that the mosaic

diseased tobacco leaf extracts to healthy
plants. Mayer concluded that the disease
was caused by tiny bacteria. These
bacteria could not be seen using a light
microscope (Ahmed et al, 2012). In
1892 a Russian scientist named Dmitri

Iwanowski filtered out tobacco leaf



extracts with a designed sieve so that
bacteria did not escape and could also
obtain the leaf tobacco filtrate. Once the
filtrate was sprayed on healthy tobacco
plants, then the plant was infected with
the mosaic disease. So he concluded that
the cause of this mosaic disease was a
smaller organism than bacteria because
it could pass through filtration. In 1898
a scientist named Martinus W.
Beirejerinck made the observation same
with Iwanowski. He argued that the
infecting agent was as a filterable virus
because the agent could escape the
bacterial filtration and could not be
observed by a light microscope. The
term filterable virus then shortened to a
virus. Iwanowski and beijerick were
named as the inventor of virus
(Borodavka et al., 2013, 2012).

The virus is composed of nucleic
acids, i.e., deoxyribonucleic acid (DNA)
or ribonucleic acid (RNA) wrapped by a
protein envelope called capsid. Viruses
can be classified according to their
nucleic acid content. In RNA viruses,
single-stranded (e.g., picornaviruses
that cause polio and influenza) or
multiple strands (e.g., rotaviruses that
cause diarrhea); as well as DNA virus
(e.g., single-stranded on circovirus and

parvovirus, double-stranded on
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adenovirus, herpesvirus, and poxvirus)
(Lefkowitz et al., 2017).

The RNA virus consists of three
main types: a positive-stranded (+)
RNA virus, whose genome acts as mRNA
in a host cell and acts as a template for
intermediate of minus (-) strand RNA; a
negative-stranded (-) RNA virus that
cannot directly act as mRNA, but as a
template for synthesis of mRNA through
virion transcriptase; and retroviruses,
which (+) strand and can act as mRNAs,
but at the times the infection
immediately acts as a double-stranded
DNA  synthesis  template  (soon
integrates into the host chromosome)
via an encrypted or encoded
transcriptase. Each human
immunedeficiency virus (HIV) is a part
of lentivirus subgroup of the RNA
retrovirus group. This virus is the cause
of AIDS in humans infecting every cell
that expresses the surface marker of
CD4 cells, such as a mature T-cell
builder (Dai et al., 2017; Hall et al,
2011).

Dogs (Canis lupus familiaris) is a
carnivorous mammal that has been
domesticated from wolves from 10,000
to 15,000 years ago and has been
growing up to now that has reached

hundreds of races of all kinds. C.L

familiaris is endowed with advantages



in the sense of smell, hearing, and sight.
The closeness of the behavior pattern of
Clfamiliaris with humans makes C.
l.familiaris can be trained, invited to
play, live with humans, and be socialized
with humans and other C.l.familiaris.
Some of the reasons people keep
ClLfamiliaris are like friends, for fun,
prestige, and additional activity (Call et
al,, 2003).

Canis lupus familiaris as Virus Carrier
in Indonesia
Virus Structure

A complete viral particle is called
virion. It was composed of nucleic acids
(genomes), and coats called capsids
(composed of protein subunits called
capsomere). Capsomere as proteins
encoded by viral genomes is a structural
protein. It is due to the capsomers
participation in building the structure of
virus particles. The viral genome also
encodes some essential enzymes (which
are not owned by the host) for
replication (Erickson et al., 2012).

These proteins or enzymes are not
part of the virion, so they are called non-
structural proteins. In some viruses, the
capsid is enclosed by a lipid-containing
envelop. This envelop comes from the
host's plasma membrane and is

acquired by the virus when the virus
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escapes from the host cell by budding. In
some enveloped viruses there are many
spikes in the form of protrusions that
are used for attachment to host cells
(Novoa etal., 2005).

Unlike living organisms, based on
their capsid architecture, viruses can be
classified into polyhedral (or
icosahedral) viruses, helical viruses, and
complex viruses. Based on the genome,
viruses can be classified into double-
stranded DNA virus (dsDNA), single-
stranded DNA virus (ssDNA), double-
stranded RNA virus (dsRNA), and
single-stranded RNA virus (ssRNA).
There are two types of ssRNA virus, the
first is the sense strand (or positive
sense or positive-stranded), because the
genome (RNA) acts as mRNA; the
second is the antisense strand (or
negative sense or negative-stranded),
because the genome functions as a
template to make mRNA (+ strand). The
viral genome also has some
conformations: linear, circular,
continuous, or segmented (Netherton et
al,, 2007; Stockley et al., 2013; Wileman,
2007).

Virus Replication

Virus replication consists of 6
stages (Netherton et al., 2007; Stockley
et al, 2013) (1) Adhesion (=

attachment, adsorption). At this stage,



the viral receptor-binding protein binds
specifically to the receptor on the host
cell surface. (2) Penetration (=
internalization). There are three types
of mechanisms for penetration: fusion,
endocytosis (viropexis), and
translocation. (3) Uncoating. Viral
nucleic acids are separate from their
coat proteins. (4) Biosynthesis. This
stage consists of the production of
structural proteins of viruses and
enzymes as well as viral genome
replication. In general, this biosynthesis
process begins with the making of
mRNA, except in the dsRNA and + sRNA
viruses (since the genome itself
functions as mRNA) and retroviruses
(RNA viruses that have reverse
transcriptase enzymes that immediately
transcribe the viral genome making
cDNAs integrated into chromosomes
host). For the manufacture of mRNA,
DNA viruses use the host DNA
polymerase, whereas single stranded-
RNA viruses use RNA-dependent, RNA
polymerase which it carries alone. This
RNA messenger will be translated to
make the structural proteins and
enzymes needed by the virus. RNA viral
replication occurs in the cytoplasm
(except retroviruses) using RNA-
dependent RNA polymerase, whereas

DNA viral replication occurs in the
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nucleus (except poxviruses) using host
polymerase DNA. (5) Maturation (=
assembly). Begin with the construction
of protein of capsid followed by
packaging of the viral genome. (6)
Release (release). The enveloped virus
that escapes through the budding (the
plasma membrane of the host cell forms
the envelop virus), while the non-
enveloped virus passes through the
plasma cell membrane rupture of the
host cell (dead host cell).

According to Indonesian Law (UU
No.6 of 1967), the definition of zoonosis
is a disease that can be transmitted from
animal to human and vice versa or also
called Anthropozoonosis. Similarly, in
the UU No.18 of 2009 about animal
husbandry and health, in place of the UU
No. 6 of 1967 stated that zoonotic
disease is a disease that can be
transmitted from animals to humans
and vice versa. While based on WHO,
the definition of zoonosis is a disease or
infection that is naturally transmitted
from vertebrate animals to humans.
Zoonosis, according to the World
Organization for Animal Health (OIE
Office Internationale Epizooticae), is a
disease that can naturally spread among
vertebrate animals and human. Diseases
classified in zoonosis with the spread of

the disease spread throughout the
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Table 1. The Viruses that Infected in
C.Lfamiliaris and Potentially Contagious

world and often found in Indonesia are

such as anthrax, rabies, leptospirosis,

in Humans

brucellosis, toxoplasmosis, tuberculosis, Virus names Virus types
: ) ) Rabies Negative stranded
salmonellosis, avian influenza, and RNA(Cheong etal,
others. From some of the definitions 2014; World Health
Organization, 2008)
above, it can be concluded that zoonosis Parvovirus Single stranded

is a transmitted infection between

vertebrate animals and human, zoonosis

DNA(Ahmed et al,,
2012; Aldaz et al.,
2013; Allison et al,,

2011)
is a disease that can naturally transmit Hepatitis Canine  Double stranded DNA
from animals to humans and vice versa adenovirus (CAV)  (Balboni etal, 2013)
type 1
(Soejoedono, 2004; Suharsono, 2002; Canine distemper  Negative stranded RNA
e - (paramixovirus)  (Carvalho etal., 2012;
Widiasih, 2012; Wileman, 2007). Di Francesco et al.,
C.Lfamiliaris is one of the people’s 2012)
Parainfluenza Negative stranded RNA
favorite pet because this animal has a virus (Call etal.,, 2003;
: . : Kaczorek et al,, 2017)
high level of 11 h .
igh level of intelligence and has a true Rotavirus Double stranded RNA
nature, so that becomes part of the (Lefkowitz et al., 2017)
Canine adenovirus Double stranded DNA

community life as a guard and friends in

(CAV) type 2 (Balboni et al.,, 2013)
the family. Therefore it is always (infectious canine

laryngotracheitis)
treated, and its health is controlled. Circovirus Single stranded DNA

Parvovirus, coronavirus, and rotavirus

(Cheongetal.,, 2014)

Equine influenza

Negative-strand

are known to cause viral enteritis and A (H3N8) RNA(Jirjis et al., 2010;
. . R . . Pecoraro et al., 2013)

diarrhea in C.Lfamiliaris. Parvovirus in Seasonal Negative-strand

C.Lfamiliaris often attacks at all ages and influenza (H3N2) goNlAz()Kapoor etal,

all types of dogs. In general, the virus

Avian influenza

Negative-strand RNA

) (H5N1) (Stockley et al., 2013)
attacks puppies aged 2-6 months. Calicivirus Single stranded
Transmission of the disease occurs positive RNA

(Mosallanejad et al.,
directly through direct contact with sick 2015)
- - Picornavirus Single stranded
dogs, whereas indirect contamination positive RNA (Schmutz
can be through contaminated faces and Berryere, 2007)
) ) Canine Single stranded
(Nichols and Smith, 2002; Schmutz and pneumovirus negative RNA (Ellis and

Berryere, 2007). The viruses infected in
C.Lfamiliaris and potentially contagious

in humans can be seen in table 1.
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Pantropic canine
coronavirus

Single stranded
positive RNA(Kaczorek
etal, 2017;
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Mosallanejad et al.,
2015)

Canine bocavirus  Single stranded
DNA(Kapoor et al,,
2012)

Canine Single stranded
hepacivirus positive RNA(Bexfield
etal, 2014)

Source: Secondary Data, 2018

CONCLUSION

C. Lfamiliaris is one of the carriers
of infectious diseases, primarily the
zoonotic in Indonesia. It is because
Indonesia is a region that has a tropical
climate and still has contagious diseases
with a high prevalence and average
incidence. More studies of C. l.familiaris
on various infectious agents from other
microorganisms such as bacteria, fungi,
parasites, helminths and protozoa are
needed. Also, the study of receptors on
C. Lfamiliaris against various infectious
agents and diagnostic technologies are
open to the development of science and

technology.
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