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he  transmission  of viral  diseases  in wild  boar  using
utherford’s atomic  model

ransmisión  de  enfermedades  virales  en  jabalíes  utilizando  el  modelo
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tómico  de  Rutherford

hroughout  history,  different  atomic  models  have  been  the-
retical  representations  that  describe  the  structure  and
ehavior  of  atoms.

At  the  beginning  of  the  last  century,  Rutherford  proposed
n  atom  with  a  centralized  nucleus  and  electrons  orbiting
round  it.  Here,  we  use  Rutherford’s  atomic  model  as  a
etaphor  to  illustrate  the  dynamic  role  of  wild  boars  in

he  spread  of  viral  diseases  under  a  One  Health  perspec-
ive.  Although  viral  transmission  is  far  from  a  static  process,
he  concept  of  a  ‘‘core’’  and  its  ‘‘orbits’’  provides  a  use-
ul  framework  to  reflect  the  interaction  of  wild  boars  with
omestic  swine  in  viral  transmission.

In  Argentina,  wild  boars  were  introduced  early  in  the
ast  century  for  hunting  purposes.  Today,  they  are  widely
istributed  throughout  various  parts  of  the  country,  coincid-
ng  with,  or  in  some  cases  orbiting  around  the  regions  with
he  highest  agricultural  and  livestock  activity.  Wild  boars
ause  significant  economic  losses  due  to  direct  and  indirect
mpacts,  including  changes  to  flora  and  fauna,  damage  to  the
gricultural  and  livestock  industry  and  the  spread  of  diseases
ith  public  health  relevance.

Due  to  their  omnivorous  diet,  which  consists  mainly  of
rains,  they  tend  to  gather  near  livestock  facilities  where
rains  and  water  are  stored.1 In  this  context,  their  constant
ovement  and  contact  with  livestock  farms  can  be  viewed

s  the  ‘‘orbital’’  component  of  this  analogy,  illustrating  their
ole  in  the  potential  transmission  of  viral  pathogens.

This  proximity  has  led  to  crossbreeding  between  wild
oars  and  domestic  swine.  The  resulting  hybrid  specimens
xhibit  increased  body  mass  and  higher  reproductive  capac-
ty.  Additionally,  the  absence  of  natural  predators  in  the
nvironment  has  created  optimal  conditions  for  the  species
o  thrive,  enhancing  their  survival  rate  and  the  consequent

iral  spread.1

Domestic  swine  are  susceptible  to  a  wide  range  of  viral
iseases,  including  swine  flu,  classical  swine  fever,  African
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wine  fever,  Aujeszky’s  disease,  porcine  reproductive  and
espiratory  syndrome,  swine  vesicular  disease,  and  various
ircoviruses,  parvoviruses,  coronaviruses  and  hepatitis  E.2

ike  protons  confined  in  the  nucleus,  domestic  swine  are
sually  part  of  large  production  systems,  which,  under  ideal
onditions,  tend  to  have  biosecurity  standards  and  sanitary
easures  that  prevent  the  transmission  of  viral  diseases

mong  their  animals.  These  measures  also  ensure  the  safety
f  animals  being  transported  from  one  place  to  another.  In
ontrast,  wild  boars,  analogous  to  electrons  in  their  constant
ursuit  of  food,  have  the  potential  to  interact  with  domes-
ic  swine  and/or  their  fomites,  thereby  transmitting  and
ecoming  carriers  of  several  diseases.  Through  these  inter-
ctions,  they  can  acquire  and  disseminate  viral  pathogens,
hus  expanding  their  geographic  distribution.

These  dynamics  allow  viruses  to  fluctuate  between  two
eplication  substrates  that  are  similar  yet  distinct.  It  is  plau-
ible  that  in  the  context  of  ‘‘production  nuclei,’’  viruses
mploy  ‘‘domestic’’  cellular  substrates  that  are  subject
o  regulation  by  vaccination.  In  contrast,  ‘‘wild’’  cellular
ubstrates,  lacking  the  immune  regulation  of  vaccination,
acilitate  viral  replication  and  transmission.  Regardless  of
he  substrate  utilized  by  viruses  for  replication,  in  addition
o  the  high  mutation  rate  of  RNA  viruses,  the  ability  to  fluc-
uate  between  both  substrates  offers  viruses  the  potential  to
enerate  slight  variations  in  their  progeny.  This  macroscopic
ynamics  of  viruses  between  wild  boars  and  domestic  swine
ill  allow  new  microscopic  replication  dynamics,  observable
hen  disease  events  differ  from  the  usual  ones.

Assuming  that  swine  act  as  a  mixing  vessel  for  the
mergence  of  new  strains  of  the  influenza  virus,  we  can
xtrapolate  and  infer  that  the  same  may  be  true  for  wild
oars.  Although  further  research  is  needed  in  this  area,

here  is  solid  scientific  evidence  that  shows  the  crucial  role
f  wild  boar  in  the  propagation  of  African  swine  fever  virus
nd  hepatitis  E 3 and  several  other  diseases.
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While  large  urban  areas  are  not  currently  being  explored
y  wild  boars,  urbanization  is  encroaching  on  the  niches
ccupied  by  wild  boars.  This  phenomenon  has  already  been
bserved  in  the  case  of  capybaras  and  pumas  in  several  areas
f  our  country.  Consequently,  wild  boars  tend  to  orbit  around
roduction  areas,  either  because  they  approach  them  in
earch  of  food  or  because  the  production  areas  orbit  and
ome  increasingly  closer  to  their  habitats.

In  Samborombón  Bay,  one  of  the  areas  with  the  high-
st  concentration  of  wild  boars  in  the  country,  and  in  the
outhern  region  of  the  province  of  Buenos  Aires  and  north-
rn  Patagonia,  molecular  and  serological  surveys  have  been
arried  out  for  various  viruses,  detecting  the  presence  of
arvovirus,  porcine  circovirus,  rotavirus,  cytomegalovirus,
nd  porcine  herpesvirus.4,5 Many  of  these  viruses  have  the
otential  to  spread  among  wild  boars,  domestic  swine,  and
ther  animals.  For  example,  cases  of  porcine  herpesvirus-
nduced  encephalitis  in  hunting  dogs  have  been  reported,
nd  there  is  even  serological  evidence  of  this  virus  in
umans.

While  it  is  improbable  that  humans  will  acquire  the
nfection  through  contact  with  wild  boars,  their  meat,
erivatives,  and  fomites  could  serve  as  a  source  of  zoonotic
iseases.  Therefore,  it  is  essential  to  implement  control
easures  that  put  an  end  to  this  ‘‘atomic’’  model  of  trans-
ission.  At  the  same  time,  regular  health  checks  on  wild
oars  are  necessary  to  detect  diseases  that  are  potentially
oonotic  or  problematic  for  other  animals,  consistent  with
he  One  Health  approach  that  integrates  animal,  human,  and
nvironmental  health.
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