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During the period June 1983- May 1984, faecal specimens from 797 patients 
with acute enteritis were examined for the presence of bacterial, viral and para- 
sitic agents; 209 (26.2%) enteriVic pathogens were identified, of whom 118 (35.4%) 
in 333 samples from the pediatrics wards. Bacterial agents were detected in 122 
(15.3%), viruses in 63 (7.9%) and parasites in 25 (3.1%) of the 797 specimens. 
LT-producing E. coli, Sa lmone l la  and Rotavirus were the most frequent pathogens. 
Bacterial agents occurred most frequently in t~he summer and autumnal months, 
whereas viruses showed two peaks, t:he first one in summer due to cul,tivable 
agents, the second in winter to Rotavirus mainly. 

INTRODUCTION 

Acute enter i t i s  is one among the mos t  impor-  
tant  causes of i l lness also in developed countr ies .  
However ,  few epidemiologica l  s tudies  have been  
car r ied  out  in I t a ly  to d e t e r m i n e  the  re levance 
of the poss ib le  d i f ferent  enter ic  pa thogens  asso- 
c ia ted  wi th  acute  enter i t is .  

The p u r p o s e  of this p a p e r  is to r epor t  the 
resul ts  of a 1-year s tudy on the f requency of bacte- 
rial,  viral  and pa ras i t i c  agents  in pa t ien ts  wi th  
acute  enter i t i s  a d m i t t e d  to the General  Hosp i t a l  
of Parma,  I taly,  dur ing the pe r iod  June 1983 - 
May 1984. 

MATERIALS AND M E T H O D S  

C!in ica l  s p e c i m e n s .  - Faecal  spec imens  f rom 
797 pa t ien ts  wi th  acute  enter i t is ,  333 of whom 
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a d m i t t e d  to the ped ia t r i c  wards  and 464 to the 
d i f ferent  care uni ts  of the Hospi ta l ,  were  exa- 
mined  for the presence  of bac ter ia l ,  viral  and  
pa ras i t i c  agents.  

B a c t e r i o l o g i c a l  i n v e s t i g a t i o n s . -  Stool  speci- 
mens were  p la ted  on Hecto,en enter ic ,  XLD, Mc 
Conkey and manni to l - sa l t  agar  media.  Each 
sample,  previous ly  enr iched  overnight  in sod ium 
se!enite broth ,  was also p la ted  on Hectoen  ente- 
ric and XLD agar. 

S a l m o n e l l a ,  Shige l la ,  S t a p h y l o c o c c u s  spp. 
were ident i f ied  by s t anda rd  me thods  (4,8). 

In o rde r  to test  the p roduc t ion  of heat- labi le  
en te ro toxin  (LT),  ten colonies wi th  the typica l  
appea rance  of E.  col i  were  selected f rom each 
Mc Conkey agar  p la te ;  the p roduc t ion  of LT 
toxin was de t e rmined  by the V ero cells assay 
(9, 10). 
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All enterotoxigenic  isolates were  finally iden- 
tified by s t andard  b iochemical  tests  (4). 

Each sample  was also p la ted  on blood agar  
wi th  a supp lemented  selective m e d i u m  for  Cam- 
py lobac ter  spp. (Butz ler  supp lemen t ;  Oxoid 
Ltd.) (2)  and incubated  for  48 hours  at 42°C 
in 5% oxygen and 10% carbon  dioxide atmo- 
sphere.  Isotates  were  Gram stained and tes ted 
for motil i ty,  oxidase and catalas,e product ion ,  
abili ty to growth  in glici,ne ( 1% ), NaC1 (3.5 % ), 2,3,- 
5- t r iphenyl te t razol ium chloride m e d i u m  (0.04%), 
nal~dixic acid sensit ivity (8) and morpho logy  by 
electro.n microscopy.  

For isolat ion of Yers in ia  enterocoli t ica,  sam- 
ples were  pla ted on Yers in ia  selective med ium 
(CIN m e d i u m ;  Oxoicl Ltd.) and incubated  at 
32°C ~or 24 hours.  Ident i f ica t ion was p e r f o r m e d  
by s t andard  b iochemical  tests  (8) ;  serotyping 
was kindly provided by the Ins t i tu t  Pasteur ,  Paris.  

Parasitological  invest igat ions.  - Stools were  
microscopical ly  examined  for  intest inal  paras i t es  
and ova using a wet  moun t s  in Lugol 's solution 
and the migra t ion  inhibit ion fac tor  technique 
(Marion Scientific Corp.).  

Virological  invest igat ions.  - Faecal specimens  
were  examined for  the p resence  of viral agents 
by direct  e lectron microscopy,  viral  isolation in 
cell cul tures  and enzyme-linked i m m u n o s o r b e n t  
assay for  Rotavirus  antigen. 

Faecal  suspensions  (10%) in phospha te  buf- 
fered saline ( p H  7.2) were  centr i fuged two ti- 
mes for  15 minutes  at 2700xg to remove  heavy 
sediments .  

The sup e rna tan t s  were  tes ted by commerc ia]  
Rotazyme EIA (Abbot t  Labora to r i e s ) ;  in addi- 
tion, fo rmvar -carbon-coa ted  400 mesh  grids for  
electron microsco~py were  p r epa red  by the lypho- 
gel me thod  (11) and examined for  a m i n i m u m  of 
20 minutes  in a Philips EM 300 ,electron micro- 
scope. 

For the isolation and identif icat ion of viru- 
ses by cell cultures,  10% suspensions  of stool 
specimens  in Ear le ' s  ba lanced salt solution we- 
re centr i fuged at 10,000 r p m  for  1 hr  at 4°C. The 
sup e rna tan t  fluid was t rea ted  with  penicillin 
(200 uni t s /ml)  and s t r ep tomyc in  (200 ~Lg/ml). 

Isola t ion was a t t e m p t e d  in VERO, RD, HEp-2 
and h u m a n  foetal  diploid cells using the me thods  
previously  descr ibed by Lennet te  and Schimdt  (7). 

RESULTS 

From the 797 faecal specimens  examined 
for the presence  of bacterial ,  viral  and paras i t ic  
agents 209 (26.2%) enter ic  pa thogens  were  iden- 
tified, 118 of w h o m  in samples  f rom pedia t r ic  
wards  (Table  1). 

Bacter ial  agents were  detected in 122 (15.3%3, 
viruses in 63 (7.9%) and paras i tes  in 25 (3.1%) 
of the 797 specimens.  

Among bacter ia l  :agents, Salmonel la ,  S. aureus  
and LT-producing E. coli were  the mos t  f requent  
en te ropa thogens ;  the incidence of C. j e jun i  and 
Y. enterocol i t ica was found to be  very low 
(Table 2). Serogroup 09, b iotype 2, lysotype X 3 
was the unique isolated Y. enterocol i t ica strain. 

Rotavirus  was the mos t  f requent ly  identif ied 
viral agent, mainly  occurr ing in the samples  
f rom pediatr ic  wards  (Table  3); Giardia lamblia  
and E n t e r o b i u s  vermicular i s  were observed as 
the prevalent  parasi t ic  agents. (Table  4). 

Associated agents were  detected in 14 pat ients  
(Table  5). 

T A B L E  1. 
Bacterial, viral and parasitic agents identified in 797 
faecal specimens from patients with acute enteritis. 

Pediatric Other care 
Agents wards units Total 

No. % No. % No. % 

Bacteria 62 18.6 60 12.9 122 15.3 
Viruses 45 13.5 18 3.9 63 7.9 
Parasites 12 3.6 13 2.8 25 3.1. 

Total 118 35.4 91 19.6 209 26.2 

T A B L E  2. 
Bacterial agents isolated from 797 faecal specimens 

of patients affected by acute enteritis. 

Pediatric Other care 
Agents wards units Total 

No. % No. % No. % 

Salmonella spp. 18 5.4 22 4.7 
S. typhimurium 6 9 
S. in[antis 4 4 
S. panama 1 4 
S. enteritidis 4 
S. derby 1 1 
S. berta i 1 
S. newport 1 1 
S. give 1 1 
S. corvallis 1 1 
S. munchen 1 1 
Salmonella gr. G 1 1 
S. aureus 17 5.1 15 3.2 32 
E. coIi LT* 21 6.3 20 4.3 41 
C. jejuni  6 1.8 2 0.4 8 
Y. enterocolitica 1 0.2 1 

40 5.0 
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T A B  L E 3 . -  Viral agents identified by electron microscopy and /o r  tissue culture a n d / o r  enzyme-linked 
immunosorben t  assay for Rotavirus antigen in 797 faecal specimens f rom patients affected by 

acute enteritis. 

Viruses Pediatric wards Other care units Total E.M.* T.C.** E.I.A.O 
No. % No. % No. % No. No. No. 

Adenovirus 8 2.4 2 0.4 10 1.3 9 5 - -  
Rotavirus 26 7.8 4 0.8 30 3.8 30: - -  30 
Picornavirus 9 2.7 11 2.3 20 2.5 - -  20 - -  
Coronavirus 1 0.5 - -  - -  I 0.1 1 - -  - -  
Astrovirus 1 0.3 1 0.2 2 0.2 2 - -  - -  

T o t a I 45 13.5 18 

~'~ Electron microscopy. 
:'* Tissue Culture. 
o Enzyme- l i nked  immunosorben t  assay. 

3.9 63 7.9 42 25 30 

T A B L E  4. 
Parasit ic agents found in 797 faecal specimens 

f rom patients affected by acute enteritis. 

Pediatric Other care 
Parasites wards units Total 

No. % No. % No. % 

Giardia lamblia 5 1.5 7 1.5 11 1.4 
Enterobius 

vermicularis 7 2.1 1 0.2 8 1.0 
Tenia saginata - -  - -  2 0.4 2 0.2 
Entamoeba coli 2 0.4 2 0.2 
Enteromonas 

hominis 1 0.2 1 0.1 

T o t a 1 12 3.6 13 2.8 25 3.2 

T A B L E  5. 
Associated agents .observed in the stool samples 

f rom patients affected by acute enteritis.  

Patients Wards Agents 

M.E. Pediatric 
M.V. Pediatric 
P.G. Pediatric 
G.A. Non-pediatric 
B.M. Pediatric 
B.S. Pediatric 

S.D. Non-pediatric 
B.F. Pediatric 
T.C. Pediatr ic  

M.G. Non-pediatric 
B.V. Non-pediatric 

O.S. Pediatric 
L.S. P ediat,ric 
C.S. Pediatric 

S. typhimurium, S. aureus 
S. typhimurium, S. aureus 
S. typhimurium, S. aureus 
S. berta, S. aureus 
S. infantis, C. jejuni 
S. typhimurium, 
Co×sac,kievirus 
S. typhimurium, Echovirus 
E. coIi LT +, Rotawirus 
S. aureus, Rotavirus,  
Adenovirus 
S. derby, Giardia lambIia 
S. typhimurium, S. aureus 
Enteromonas hominis 
S. aureus, Enterobius 
E. coIi LT +, Enterobius 
Giardia lamblia, 
Coxsackievirus 

The m o n t h l y  i n c i d e n c e  of  e n t e r i c  path,o~ens i,s 
s h o w n  in F igu res  1, 2 and  3 for  all samples ,  fo r  333 
s p e c i m e n s  fro,m p e d i a t r i c  w a r d s  and  4.64 f r o m  
d i f f e r e n t  ca re  uni ts ,  r e spec t ive ly .  Seasona l  var ia-  
t ions  w e r e  n o t e d  in the  i nc idence  of b a c t e r i a l  
and  v i ra l  agents .  B a c t e r i a  o c c u r r e d  m o s t  fre- 
qu.ently in the  s u m m e r  and  a u t u m n a l  m o n t h s ,  
w h e r e a s  v i ruses  s h o w e d  two peaks ,  the  f i r s t  one  
in s u m m e r ,  a.ccounti,ng fo r  cu l t ivab le  agents ,  the  
second  in  w i n t e r  w h e r e  m a i n l y  R o t a v i r u s e s  w e r e  
obse rved .  

DISCUSSION 

P r e s e n t  m i c r o b i o l o g i c a l  i nves t i ga t i ons  lead  us 
to  iden t i fy  e n t e r i c  p a t h o g e n s  in 26% of the  to t a l  
faecal  s p e c i m e n s  ; in s a m p l e s  f r o m  p e d i a t r i c  w a r d s  
pos i t ive  result,s r a i sed  to 35%. 

J 

0 BACTERIA 
r ~  VIRUSES 

m PARASFTES 

VALUES ARE EXPRESSED AS A PERCENTAGE OF TOTAL SPECIMENS 

EXAMINED 

Figure 1. - The monthly distribution of bacterial, viral and 
parasitic agents among faecal specimens, from patients 
with acute enteritis. 
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L T - p r o d u c i n g  E. coli, S a l m o n e l l a  a n d  Rota-  
v i ru s  w e r e  the  m o s t  f r e q u e n t l y  i d e n t i f i e d  p a t h o -  
gens.  This  r e s u l t  c o n f i r m s  the  i m p o r t a n c e  of  
L T - p r o d u c i n g  E. coil as cause  o~f e n t e r i t i s  in  Par-  
m a  (9) .  

The  h i g h e s t  i n c i d e n c e  of  R o t a v i r u s  w a s  ob- 
s e r v e d  .during the  w i n t e r  in s a m p l e s  f r o m  ped ia -  

3- 
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Fiugre 2. - The monthly distribution of bacterial, viral and 
parasitic agents in 333 samples from patients admitted to 
pediatric wards. 
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VALUES ARE EXPRESSED AS A PERCENTAGE OF 464 SPECIMENS 

Figure 3. - The monthly distribution of bacterial, viral and 
parasitic agents in 464 faecal specimens from patients ad- 
mitted to non-pediatric wards. 

t r i c  w a r d s ,  in  a g r e e m e n t  w i t h  p r e v i o u s  s t ud i e s  
in t e m p e r a t e  c o u n t r i e s  (1, 5, 6). 

The  i s o l a t i o n  of E n te ro iv i ruses  a n d  Adeno-  
v i ru se s  b y  t i s sue  c u l t u r e  m e t h o d s  d o e s n ' t  s e e m  
to be  s ign i f i can t ,  s ince  t hese  v i r u s e s  a p p e a r e  to 
be  no t  i m p o r t a n t  as  ae t i o log i c  agen t s  in  a c u t e  
e n t e r i t i s  (3) .  
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