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Abstract  In  Argentina,  hemolytic  uremic  syndrome  (HUS)  caused  by  EHEC  has  the  highest  inci-
dence in  the  world.  EHEC  infection  has  an  endemo-epidemic  behavior,  causing  20---30%  of  acute
bloody diarrhea  syndrome  in  children  under  5  years  old.  In  the  period  2016---2020,  272  new  cases
per year  were  notified  to  the  National  Health  Surveillance  System.  Multiple  factors  are  respon-
sible for  HUS  incidence  in  Argentina  including  person-to-person  transmission.  In  order  to  detect
possible EHEC  carriers,  we  carried  out  a  preliminary  study  of  the  frequency  of  kindergarten
teachers with  anti-LPS  antibodies  against  the  most  prevalent  EHEC  serotypes  in  Argentina.  We
analyzed 61  kindergarten  teachers  from  26  institutions  from  José  C.  Paz  district,  located  in  the

suburban area  of  Buenos  Aires  province,  Argentina.  Fifty-one  percent  of  the  plasma  samples

had antibodies  against  O157,  O145,  O121  and  O103  LPS:  6.4%  of  the  positive  samples  had  IgM
isotype (n  =  2),  61.3%  IgG  isotype  (n  =  19)  and  32.3%  IgM  and  IgG  (n  =  10).  Given  that  antibod-
ies against  LPS  antigens  are  usually  short-lived  specific  IgM  detection  may  indicate  a  recent
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infection.  In  addition,  the  high  percentage  of  positive  samples  may  indicate  a  frequent  exposure
to EHEC  strains  in  the  cohort  studied,  as  well  as  the  existence  of  a  large  non-symptomatic
population  of  adults  carrying  pathogenic  strains  that  could  contribute  to  the  endemic  behavior
through person-to-person  transmission.  The  improvement  of  continuous  educational  programs
in kindergarten  institutions  could  be  a  mandatory  measure  to  reduce  HUS  cases  not  only  in
Argentina  but  also  globally.
© 2023  Asociación  Argentina  de  Microbioloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Detección  de  anticuerpos  anti-lipopolisacárido  (LPS)  contra  Escherichia  coli
enterohemorrágica  (EHEC)  en  maestras  y  maestros  de  jardines  de  infantes  de  la
Provincia  de  Buenos  Aires

Resumen  En  Argentina,  el  síndrome  urémico  hemolítico  causado  por  Escherichia  coli  entero-
hemorrágica  (EHEC)  tiene  la  más  alta  incidencia  del  mundo.  Las  infecciones  por  EHEC  tienen  un
comportamiento  endemoepidémico  y  causan  del  20  al  30%  de  los  síndromes  de  diarrea  sanguino-
lenta en  niños  menores  de  5  años.  En  el  período  2016-2020,  se  notificaron  272  nuevos  casos  por
año al  Sistema  de  Vigilancia  de  Salud  Nacional.  Múltiples  factores  son  responsables  de  la  alta
incidencia de  SUH  en  Argentina,  incluyendo  la  transmisión  persona-persona.  Con  el  objetivo
de detectar  posibles  portadores  asintomáticos  de  EHEC,  realizamos  un  estudio  preliminar  de  la
frecuencia de  anticuerpos  antilipopolisacáridos  contra  los  serotipos  de  EHEC  más  prevalentes  en
Argentina.  El  estudio  se  realizó  con  muestras  de  plasma  obtenidas  de  61  maestras  y  maestros  de
jardines de  infantes  de  26  instituciones  del  distrito  de  José  C.  Paz,  localizado  en  el  área  subur-
bana de  la  provincia  de  Buenos  Aires,  Argentina.  El  51%  de  las  muestras  presentaron  anticuerpos
contra los  serotipos  de  lipopolisacáridos  O157,  O145,  O121  y  O103;  el  6,4%  de  las  muestras  pos-
itivas tuvieron  el  isotipo  IgM  (n  =  2),  el  61,3%  el  isotipo  IgG  (n  =  19)  y  el  32,3%  los  isotipos  IgM  e
IgG (n  =  10).  Dado  que  los  anticuerpos  antilipopolisacáridos  presentan  usualmente  una  duración
corta, la  detección  de  IgM  específica  podría  indicar  una  infección  reciente.  Además,  el  alto  por-
centaje de  muestras  positivas  hallado  podría  indicar  una  exposición  frecuente  a  las  cepas  de
EHEC en  la  cohorte  estudiada.  Asimismo,  la  gran  población  de  adultos  portadores  asintomáti-
cos de  estas  cepas  patógenas  podría  contribuir  al  comportamiento  endémico,  a  través  de  la
transmisión  persona-persona.  El  perfeccionamiento  de  programas  educacionales  continuos  en
jardines de  infantes  podría  constituir  una  medida  importante  para  reducir  los  casos  de  síndrome
urémico hemolítico,  no  solo  en  Argentina,  sino  también  en  el  mundo.
© 2023  Asociación  Argentina  de  Microbioloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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nterohemorrhagic  Escherichia  coli  (EHEC)  infections  may
ause  a  wide  spectrum  of  clinical  manifestations,  such  as
on-bloody  diarrhea,  hemorrhagic  colitis,  and  hemolytic
remic  syndrome  (HUS),  the  most  serious  complication.
US  is  characterized  by  microangiopathic  hemolytic  anemia,
hrombocytopenia  and  variable  degrees  of  kidney  injury,
hich  result  from  Shiga  toxin  (Stx)  activity  and  may  have

atal  consequences  or  long-term  morbidity.  Children  under
 years  of  age  are  the  most  affected  and  Argentina  has  the
ighest  incidence  in  the  world,  with  an  endemo-epidemic
ehavior.  A  median  of  272  new  cases  per  year  was  noti-

ed  to  the  National  Health  Surveillance  System  in  the
eriod  2016---2020,  with  an  annual  incidence  of  7.3  cases
er  100,000  children  under  5  years  of  age4.  Infection  is
ommonly  associated  with  the  ingestion  of  contaminated

d
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eat,  vegetables  or  water,  but  also  with  person-to-person
ontact5,32.  In  this  sense,  attending  child-care  or  kinder-
arten  institutions  has  been  reported  as  risk  factors  for  HUS,
robably  as  a  consequence  of  the  person-to-person  infec-
ion  route10,19,22. This  fact  suggests  that  it  may  be  important
o  search  for  asymptomatic  carriers,  especially  those  in
ontact  with  children  under  5  years  old.

Although  the  detection  of  Stx-encoding  genes  by  poly-
erase  chain  reaction  (PCR)  in  feces  is  currently  the  gold

tandard  to  detect  EHEC  infections13,30,34,41,  the  low  infec-
ion  inoculum  that  causes  disease  in  children  and  the  short
eriod  of  EHEC-shedding  often  makes  it  hard  to  establish
HEC  infections  only  by  genetic  diagnosis12,43.  It  has  been
reviously  reported  that  infections  by  EHEC  can  be  reliably

etected  by  using  lipopolysaccharide  (LPS)-based  antibody
ests3,18,25,26,42, which  are  sensitive  and  specific.  At  present,
e  know  that  the  predominant  EHEC  serotype  associated
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ith  serious  disease  in  many  countries  is  O157:H71.  However,
on-O157  serotypes  have  also  been  detected  in  HUS  patients
t  a  lower  frequency23.  It  has  been  recently  reported  that
3.6%  of  HUS  cases  in  Argentina  were  associated  with  EHEC
157  infection,  followed  by  EHEC  O145  (16.8%),  O121  (5.4%),
nd  other  serotypes  (4.2%)1.

Given  the  epidemiological  importance  of  person-to-
erson  transmission  and  the  close  contact  of  kindergarten
eachers  with  children  under  5  years  old,  the  objective
f  the  present  study  was  to  determine  the  frequency  of
indergarten  teachers  with  anti-LPS  antibodies  in  plasma
gainst  the  most  prevalent  EHEC  serotypes  in  Argentina:
157,  O145,  O121  and  O103.  In  addition,  an  informative  talk
as  given  to  kindergarten  teachers  by  LUSUH  (Lucha  contra
l  Síndrome  Urémico  Hemolítico),  a  non-governmental  asso-
iation  that  promotes  the  implementation  of  good  practices
o  reduce  EHEC  transmission,  including  information  on  food
reparation  and  appropriate  hygiene  practices  to  prevent
ood-borne  diarrhea  diseases,  particularly  associated  with
HEC.

aterials and methods

wo  hundred  and  fifty  teachers  from  twenty-six  public
indergartens  from  José  C.  Paz  district,  located  in  the
uburban  area  of  Buenos  Aires  province,  Argentina,  partic-
pated  in  the  informative  talks  provided  by  LUSUH.  Talks
ncluded  information  about  adequate  food  handling  and
ygiene  practices  to  prevent  food-borne  diarrhea  diseases,
articularly  associated  with  EHEC.  Kindergarten  teachers
ere  also  provided  with  educational  boxes  created  by  the
USUH  Association  (Bulletin  No.  15,  www.lusuh.org.ar)  con-
aining  puppets  and  scripts  in  order  to  teach  children  about
hree  topics:  washing  hands,  washing  fruits  and  vegetables,
nd  proper  cooking  of  meat.  In  addition,  warning  signs  to
lace  in  kitchens  and  bathrooms  were  also  given  to  be  taken
nto  consideration.

Then,  61  kindergarten  teachers  (4  males,  57  females)
ave  blood  voluntarily  in  order  to  analyze  the  presence  of
nti-LPS  antibodies  in  plasma  against  the  most  prevalent
HEC  serotypes.  The  Ethics  Committee  of  the  University
f  Buenos  Aires  approved  this  study.  All  volunteers  were
nrolled  in  this  study  after  a  written  informed  consent
as  obtained.  Blood  samples  were  obtained  by  pricking  the

ndex  finger  with  a  needle  and  collecting  the  blood  into
eparinized  capillary  tubes  and  plasma  was  immediately
eparated  and  stored  at  −20 ◦C  until  use.

Samples  were  evaluated  for  the  presence  of  immunoglob-
lin  isotype  M  and  G  (IgM  and  IgG)  against  O157,  O145,  O121
nd  O103.  We  used  the  commercial  ELISA  kit  CHEMLIS® E.
oli  Combi  Glyco-iELISA  (Chemtest  Argentina),  following  the
anufacturer’s  indications.
Results  were  expressed  as  the  reactivity  ratio,  which  was

alculated  as  follows:  (absorbance  at  450  nm  (A450)  of  the
est  sample/mean  A450 of  the  positive  control)  ×  100.  The
ositive-control  serum  was  included  in  each  assay  run.
In  this  work,  for  methodology  convenience,  plasma  sam-
les  were  used.  Many  studies  suggest  that  plasma  and  serum
amples  can  be  used  indistinctly  for  antibody  detection27,35

lthough  a  validation  of  the  usage  of  plasma  for  ELISA  kit
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HEMLIS® E.  coli  Combi  Glyco-iELISA  (Chemtest  Argentina)
ould  be  necessary  for  the  clinical  practice.

Graphs  and  statistical  analyses  were  done  by  using  the
raph-Pad  Prism  software  (version  5.01  for  Windows;  San
iego,  CA).  Frequency  values  were  compared  with  the  Chi-
quare  test.  p  values  <0.05  were  considered  significant.

esults

 total  of  61  samples  were  evaluated  by  Glyco-iELISA  for
he  presence  of  immunoglobulin  isotype  M  and  G  (IgM  and
gG)  against  the  most  prevalent  LPS  serotypes  from  EHEC  in
rgentina:  O157,  O145,  O121  and  O103.  Fifty-one  percent
f  the  samples  (n  =  31)  showed  antibodies  against  at  least
ne  of  the  serotypes  evaluated  (Fig.  1A).  When  classifying
ositive  samples  according  to  the  isotype  of  immunoglobu-
in  detected,  IgM  or/and  IgG,  we  observed  that  6.4%  of  the
ositive  samples  had  IgM  isotype  (n  =  2),  61.3%  IgG  isotype
n  =  19)  and  32.3%  IgM  and  IgG  isotypes  (n  =  10)  (Fig.  1B).
hus,  approximately  39%  of  the  positive  samples  had  IgM  iso-
ype.  Given  that  this  type  of  immunoglobulin  accounts  for
he  first  specific  or  adaptive  immune  response,  we  could  sug-
est  that  those  kindergarten  teachers  had  been  exposed  at
east  recently  to  EHEC  LPS,  if  not  at  the  moment  of  sampling.

As  shown  in  Figure  2,  the  presence  of  antibodies  against
he  analyzed  EHEC  serotypes  was  significantly  different
p  <  0.0001,  Chi-square  test).  Antibodies  against  LPS  O157
ere  the  most  prevalent,  in  43%  of  samples  (n  =  26),  followed
y  LPS  O121  (21%,  n =  13),  LPS  O145  (8%,  n  =  5)  and  LPS  O103
5%,  n  =  3).  When  classifying  positive  samples  according  to
he  Ig  isotype  for  each  LPS  serotype  (Fig.  3),  we  observed
hat  the  abundance  of  IgM  positive  samples  was  significan-
ly  different  among  EHEC  serotypes  (p  <  0.001,  Chi-square
est),  17%  of  samples  (n  =  10)  had  IgM  antibodies  against  LPS
157,  10%  (n  =  6)  against  LPS  O121  and  0%  against  LPS  O145
nd  O103.  In  the  same  way,  the  abundance  of  IgG  positive
amples  was  significantly  different  among  EHEC  serotypes
Fig.  3) (p  <  0.0001,  Chi-square  test),  38%  of  samples  (n  =  23)
ad  IgG  antibodies  against  LPS  O157,  19%  (n  =  11)  against  LPS
121,  8%  (n  =  5)  against  LPS  O145  and  5%  (n  =  3)  against  LPS
103.

Finally,  we  observed  that  30%  (n  =  18)  of  the  samples
eacted  against  only  one  serotype  whereas  21%  (n  = 13)  of
he  samples  reacted  against  more  than  one  LPS  serotype:
%  was  positive  for  LPS  O157  and  O145,  11%  for  LPS  O157
nd  O121,  2%  for  LPS  O157,  O121  and  O145  and  3%  for  LPS
157,  O121  and  O103  (Fig.  4).  Table  1  shows  each  sample
hat  reacted  with  more  than  one  LPS  serotype  segregated
y  the  Ig  isotype  detected.

iscussion

espite  40  years  of  research,  relatively  little  is  known
bout  the  factors  responsible  for  the  high  incidence  of
US  associated  with  EHEC21.  Not  only  person-to-person
ransmission  of  EHEC  strains  but  also  the  detection  of
ousehold  contacts2,21,38,45 of  HUS  patients  with  EHEC  iso-

ates  have  been  documented  broadly  and  associated  with
utbreaks  or  sporadic  HUS  cases5,10,22,32,39,40.  Even  if  it  is
ften  hard  to  determine  the  infection  source,  or  if  HUS
atients  were  infected  by  the  same  contaminated  food  than

http://www.lusuh.org.ar/
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Figure  1  Reactivity  against  at  least  one  LPS  serotype.  (A)
Samples  were  grouped  according  to  the  IgM  and/or  IgG  antibody
detection  (IgM+  and/or  IgG+)  or  no  antibody  detection  (IgM−
and IgG−) against  at  least  one  LPS  serotype.  (B)  Positive  sam-
ples were  grouped  according  to  the  isotype  of  immunoglobulin
detected  against  at  least  one  LPS  serotype  into:  IgM  antibody
detection  (IgM+),  IgG  antibody  detection  (IgG+),  and  IgG  and
IgM antibodies  detection  (IgG+  and  IgM+).

Figure  2  Percentages  of  positive/negative  samples  accord-
ing to  the  LPS  serotype.  The  percentage  (absolute  numbers)  of
samples that  were  reactive  (positive)  or  not  (negative)  with  the
specified  LPS  serotype  are  shown.  ***p  <  0.0001.

Figure  3  Percentage  of  reactive  samples  according  to  the  Ig
isotype  for  each  LPS  serotype.  Positive  samples  were  classified
according  to  the  Ig  isotype  (IgG,  IgM,  IgM/IgG)  reactive  with
the indicated  LPS  serotype.  **p  <  0.001  IgM+  vs  IgM−  for  each
serotype;  ***p  <  0.0001  IgG+  vs  IgG−  for  each  serotype.

Figure  4  Percentage  of  positive  samples  segregated  by  the
number  of  serotypes  detected  on  each  of  them.  All  the  samples
were classified  according  to  the  number  of  serotypes  against
which they  reacted.

Table  1  Samples  that  reacted  with  more  than  one  LPS
serotype and  the  immunoglobulin  isotype  detected.

Sample  #  O157  O145  O121  O103

IgM  IgG  IgM  IgG  IgM  IgG  IgM  IgG

4  neg  70  neg  neg  54  71  neg  neg
5 neg  65  neg  neg  neg  47  neg  neg

11 68  73  neg  neg  56  79  neg  neg
13 50  81  neg  neg  neg  61  neg  neg
16 neg  64  neg  46  neg  neg  neg  neg
20 neg  81  neg  69  neg  63  neg  neg
21 43  63  neg  41  neg  neg  neg  neg
25 45  63  neg  neg  44  51  neg  neg
26 50  neg  neg  neg  44  neg  neg  92
32 neg  70  neg  53  neg  neg  neg  neg
33 50  neg  neg  neg  44  44  neg  neg
46 66  86  neg  neg  neg  53  neg  90

c
m
s
s
o

4

54 neg  61  neg  neg  neg  49  neg  neg

neg: negative.

lose  contacts,  the  detection  of  asymptomatic  EHEC  carriers

ay  help  to  establish  diffuse  outbreaks  undetected  by  the

urveillance  system  and  monitor  EHEC  circulation  and  dis-
emination.  Taking  into  account  that  attending  kindergarten
r  childcare  institutions  has  been  determined  as  a  risk  factor
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o  develop  HUS  in  children,  in  the  present  study  we  evalu-
ted  61  kindergarten  teachers  from  26  institutions  from  José
.  Paz  district,  located  in  the  suburban  area  of  Buenos  Aires
rovince,  Argentina.  We  observed  that  51%  of  the  samples
ad  antibodies  against  the  most  prevalent  EHEC  serotypes,
157,  O145,  O121  and  O103.  The  high  percentage  of  posi-
ive  samples  may  be  related  to  the  endemic  behavior  of  post
iarrheal  HUS  in  Argentina,  and  agrees  with  the  presence
f  anti-Stx2  antibodies  in  healthy  children  previously  found
n  Argentina17.  However,  we  have  previously  reported  that
nly  11%  of  kindergarten  teachers  from  a  different  cohort
rom  Buenos  Aires  city  and  suburban  areas  had  anti-LPS  O157
ntibodies,  while  83%  of  them  had  anti-Stx2  antibodies15.
he  higher  prevalence  of  anti-EHEC  LPS  antibodies  observed

n  the  public  kindergartens  from  José  C.  Paz  district  may
uggest  an  improvement  in  diagnostic  technology  and/or  a
igher  risk  of  EHEC  infections  in  this  district  compared  to
uenos  Aires  city  and  suburban  areas.  In  this  regard,  José
.  Paz  district  has  severe  deficiencies  in  housing,  urban-

zation  and  basic  public  services,  with  more  than  44%  of
eficient  housing.  Moreover,  5.88%  of  the  population  lives
n  critical  overcrowding  conditions  (more  than  3  people  per
oom),  only  17.3%  of  the  population  has  network  water  and
%  has  sewage11.  Twelve  percent  of  households  have  unsat-
sfied  basic  needs  (NBI),  a  percentage  that  is  higher  than  the
verage  for  other  suburban  areas  of  Buenos  Aires.  Although
he  infant  mortality  rate  showed  a  downward  trend  between
005  and  2014,  it  continues  to  be  higher  than  that  of  other
uburban  areas.  In  addition,  it  concentrates  the  highest  per-
entages  of  the  population  with  low  educational  levels:  1  out
f  5  inhabitants  over  20  years  of  age  did  not  complete  pri-
ary  school.  We  hypothesize  that  these  sociodemographic

actors  may  have  an  impact  on  appropriate  hygiene  prac-
ices  and  food  preparation,  thus  explaining  the  differences
bserved  in  the  percentage  of  kindergarten  teachers  from
he  two  cohorts  with  anti-EHEC  LPS  antibodies  in  plasma.

Although  the  current  gold  standard  to  confirm  EHEC
nfection  involves  the  detection  of  EHEC  in  feces  by  culture
r  Stx-encoding  genes  by  PCR  in  fecal  culture13,30,34, the
rawback  is  that  a  negative  result  does  not  often  rule  out
HEC  infection.  In  this  sense,  it  has  been  recently  pub-
ished  that  EHEC  infection  is  confirmed  in  only  65%  of  HUS
ases  in  Argentina24.  This  is  fundamentally  due  to  the  short
eriod  of  excretion,  since  EHEC  is  shed  rapidly  during  the
rodromal  phase,  which  has  often  ceased  before  HUS.  In
ddition,  these  pathogens  have  an  unusually  low  infectious
ose;  about  10---100  bacteria  can  cause  disease9,37.  It  was
hown  that  the  detection  of  serum  antibodies  against  EHEC
PS  by  ELISA  may  increase  the  confirmation  of  EHEC  etiol-
gy  of  HUS.  Greatorex  and  Thorne  showed  that  combining
he  serologies  for  antibodies  to  LPS  O157  with  fecal  culture
roduced  evidence  of  infection  by  these  organisms  in  82%
f  HUS  patients20.  In  a  10-year  study,  Chart  and  Cheasty
emonstrated  that  in  97.5%  of  patients  evidence  of  infec-
ion  with  EHEC  O157  was  provided  solely  by  serology,  since
nly  in  17  out  of  676  children  a  fecal  isolate  of  E.  coli  O157
as  obtained7.  More  recently,  it  has  been  demonstrated

hat  serological  evidence  of  EHEC  infection  improved  diag-

osis  from  54%  to  77%  in  HUS  patients  in  The  Netherlands42,
nd  from  38.7%  to  88.9%  in  Argentina18.  Although  we  did
ot  evaluate  feces  from  kindergarten  teachers  for  the  pres-
nce  of  EHEC,  the  low  percentage  of  EHEC  isolates  in  HUS

a
O
b

5

 PRESS
logía  xxx  (xxxx)  xxx---xxx

atients,  in  which  the  bacterial  load  may  be  higher  than
n  asymptomatic  adults,  led  us  to  suppose  that  a  negative
esult  in  feces  culture  from  asymptomatic  adults  may  not
e  indicative  of  absence  of  EHEC  carriage.  In  this  sense,

 study  of  sera  from  members  of  rural  communities  in  Eng-
and  showed  that  healthy  people  with  occupational  exposure
o  cattle  had  antibodies  to  LPS  O157  and/or  to  Stx14.  A
anadian  study  showed  that  6.3%  of  apparently  healthy  peo-
le  associated  with  cattle  had  fecal  EHEC  including  O157
nd  serum  antibodies  against  LPS  O157,  and  suggested  that
ccupational  exposure  to  cattle  harboring  EHEC  may  lead
o  subclinical  infections  in  humans44.  An  independent  study
howed  that  people  associated  with  dairy  farming  were  more
ikely  to  have  serum  antibodies  to  Stx  and  LPS  O157  than
rban  residents31. In  agreement  with  these  previous  stud-
es,  our  results  may  indicate  a frequent  exposure  to  EHEC
trains  in  the  cohort  studied.

On  the  other  hand,  previous  studies  have  demonstrated
hat  an  acute  infection  with  E.  coli  O157  results  in  an  IgM-
lass  antibody  response  and/or  an  IgA-class  response  but
ot  IgG14. Moreover,  the  presence  of  high  anti-LPS  anti-
ody  titers  was  demonstrated  to  be  concomitant  with  the
nset  of  the  symptoms8.  In  this  sense,  the  IgM  isotype  is
he  first  immunoglobulin  isotype  detected  when  an  adap-
ive  immune  response  arises.  Evans  et  al.  suggested  that  the
dentification  of  IgG-class  antibodies  in  volunteer’s  sera  may
ndicate  that  people  with  occupational  exposure  had  come
nto  contact  with  LPS  O157  on  more  than  one  occasion14.
urthermore,  they  detected  IgG  antibodies  in  farm  work-
rs’  sera  up  to  two  years  after  enrolling.  LPS  are  known
-independent  antigens,  thus  they  do  not  elicit  T  cell  help
or  B  cells  with  the  induction  of  polysaccharide-specific  IgM-
o-IgG  switching  and  B  cell  and  T  cell  memory  responses.
herefore,  antibodies  against  LPS  antigens  are  usually  short-

ived  and  suggest  a  recent  infection.  However,  Chart  et  al.
ave  found  antibodies  against  LPS  O157  up  to  75  days
ost-infection  in  sera  obtained  from  HUS  patients8.  In  this
egard,  it  was  shown  that  capsule  polysaccharide  antigens
ound  to  carrier  proteins  are  able  to  activate  CD4+  T  cells
o  help  carbohydrate-specific  B  cells  produce  long-lasting
gG  antibodies  through  both  cognate  and  cytokine-mediated
nteractions36.  Maybe,  in  the  context  of  an  infection  with  the
hole  EHEC  bacteria,  LPS  antigens  are  bound  to  other  com-
onents  of  the  cell  membrane  and  presented  on  the  surface
f  antigen-presenting  cells  in  the  context  of  major  histo-
ompatibility  complex  class  II  (MHC  II)  molecules  to  CD4+  T
ells,  thus  explaining  the  presence  of  specific  IgG  antibodies
gainst  specific  LPS  antigens.  In  our  study,  we  detected  that
9  out  of  61  (47%)  kindergarten  teachers  had  IgG  antibod-
es  against  at  least  one  LPS  serotype,  which  not  only  may
ndicate  repeated  EHEC  exposure  but  also  may  be  in  agree-
ent  with  the  high  circulation  of  EHEC  strains  in  Argentina.
dditionally,  12  out  of  61  samples  (20%)  showed  IgM  antibod-

es  against  at  least  one  LPS  serotype,  thus  we  could  suggest
hat  those  kindergarten  teachers  had  been  exposed  at  least
ecently  to  EHEC  LPS,  if  not  at  the  moment  of  sampling.
evertheless,  further  microbiological  and  epidemiological
esearch  is  necessary  to  support  this  assumption.
In  the  present  study,  anti-O157  antibodies  were  the  most
bundant,  found  in  43%  of  the  samples,  followed  by  anti-
121  in  21%,  -O145  in  8%  and  -O103  in  5%.  Although  O157  has
een  shown  to  be  the  most  prevalent  serotype  among  HUS
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atients  in  Argentina,  representing  nearly  75%  of  them28,29,
145  was  demonstrated  to  be  the  second  most  prevalent
mong  HUS  patients  accounting  for  16.8%  of  HUS  cases,  fol-
owed  by  O121  in  5.4%,  and  other  serotypes  in  4.2%1. Even
hough  non-O157  strains,  such  as  O145,  O121,  O26,  O103,
104,  O111,  O55,  are  increasingly  detected1,  their  isola-
ion  remains  a  challenge  and  may  underestimate  the  number
f  HUS  cases  associated  with  non-O157  strains16. Most  non-
157  EHEC  ferment  sorbitol  and  could  be  missed  when  using
orbitol  MacConkey  agar  for  EHEC  isolation.  Similarly,  the
mmunomagnetic  separation  technique  using  beads  coated
ith  antibodies  against  LPS  O157  fails  to  identify  non-O157
HEC.  Therefore,  the  differences  observed  in  the  prevalence
f  strains  isolated  from  HUS  patients  and  the  prevalence
f  serotypes  observed  in  the  serum  antibodies  from  kinder-
arten  teachers  in  the  present  study  may  be  related  to  that
ifficulty  in  the  diagnosis  of  non-O157  strains.  Moreover,
he  prevalence  of  strain  serotypes  in  a  resistant  population,
uch  as  adults,  may  be  different  from  that  observed  in  HUS
atients.  In  this  sense,  to  our  knowledge,  there  is  no  other
tudy  where  the  prevalence  of  EHEC  serotypes  in  diarrhea
on-associated  with  HUS  or  in  adults  has  been  determined  in
rgentina.  On  the  other  hand,  the  high  percentage  of  pos-

tive  samples  against  LPS  O157  is  worrying,  since  the  O157
erotype  is  the  most  associated  with  HUS  in  children.

Finally,  we  observed  that  21%  (n  =  13)  of  the  samples
eacted  against  more  than  one  LPS  serotype:  5%  was  pos-
tive  for  LPS  O157  and  O145,  11%  for  LPS  O157  and  O121,
%  for  LPS  O157,  O145  and  O121  and  3%  for  LPS  O157,  O121
nd  O103.  The  carriage  of  more  than  one  EHEC  serotype
as  already  reported25,27,33.  Indeed,  the  isolation  of  differ-
nt  EHEC  serotypes  from  the  same  patient,  including  E.  coli
157,  has  been  reported25,27,32.  Even  more,  the  simulta-
eous  presence  of  anti-O157  and  -O145  antibodies26,  and
nti-O26  and  -O1037 were  also  reported,  thus  indicating  a
ossible  coinfection.  Due  to  the  fact  that  the  Glyco-iELISA
est  used  in  the  present  study  was  developed  by  using  bac-
erial  engineered  O-polysaccharide---protein  conjugates26,
hich  demonstrated  no  cross-reactivity6,  we  ruled  out  cross-

eactions.  Even  if  the  Glyco-iELISA  test  used  in  the  present
tudy  appears  to  be  a  highly  sensitive  and  specific  assay,  the
solation  of  EHEC  strains  in  feces  from  kindergarten  teach-
rs  would  have  provided  proof  of  coinfection.  In  conclusion,
n  the  present  study  we  demonstrated  a  high  prevalence  of
nti-EHEC  antibodies  in  kindergarten  teachers  from  Jose  C.
az,  Buenos  Aires  province,  and  propose  that  more  studies,
ncluding  clinical  microbiology  and  epidemiology  analyses,
ay  help  to  confirm  if  they  are  asymptomatic  carriers  who

ould  contribute  to  EHEC  transmission.
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