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Summary 

 
Diarrheic fecal samples from 97 piglets from 8 industrial growing farms, aged 

between one and 49 days, were examined for the detection of Cryptosporidium spp. and 
associated infections with other three enteropathogens: rotavirus, coronavirus and 
Escherichia coli F5. Cryptosporidiosis, detected by ELISA, was present an all the 8 growing 
farms of Timiş county, having a prevalence of 33% (28% as a unique pathogen and 5% in 
association with other pathogens). At the same age category, coronavirosis had a 
prevalence of 1%, evolving in association with Cryptosporidium spp. in one case. The 
prevalence of rotavirosis at the examined piglets, was of 16% (12% as a unique pathogen 
and 4% in association with other pathogens). The infection with E.coli F5 enteropathogen 
was not detected. It is concluded that the infections with Cryptosporidium spp. represents 
the major cause of diarrhea at pre- and postweaned piglets from the farms included in this 
study in Timiş county. Rotaviruses and enteric coronaviruses also contribute to morbidity, 
either alone or in mixed infections. 
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The diarrheic syndrome of piglets represents a complex problem resulting 

from interaction between enteropathogens, host immunity, and management 
procedures. 

The importance of associated infections for zoo-economy gradually grew 
up, as a measure of livestock growth and mostly as a measure of the extension of 
intensive and semiintensive growing systems. The economic losses are 
considerable, especially at suckling and weaned piglets (3, 5, 7, 9). 

The diagnosis and preventive measures are difficult because of the variety 
of pathogens that can be isolated in piglets of this age category (7). The most 
common enteropathogens are considered to be: coronaviruses (including TGE 
virus and porcine epidemic diarrhea virus), rotaviruses, enterotoxigenic E. coli 
(ETEC), Clostridium perfringens and coccidian (including Isospora suis and 
Cryptosporidium spp) (2, 6). Investigations having the aim of determining the 
prevalence of these enteropathogens have been conducted worldwide. 

However, many studies were concentrated only on a single pathogen and 
the investigations concentrated on mixed infections were reported 15-20 years ago 
and don’t reflect the current epidemiological situation (1, 3, 4, 5, 8, 9, 10). 
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Because there isn’t an epizootologic study regarding the prevalence of 
enteropathogens in piglets in the west part of Romania, it was considered 
opportune the effectuation of some epidemiologic investigations by ELISA 
technique regarding the knowledge of cryptosporidiosis evolution in associations 
with other enteropathogens. The main objective of this study was to determine the 
prevalence of some enteropathogens which determine diarrhea in piglets, pre- and 
post weaning, in intensive growing conditions. 

 
Materials and methods 

 
The study was effectuated during the period October-December 2007 on a 

population of 97 piglets, aged between one and 47 days old, from eight intensive 
growing farms in Timiş county. The piglets were Landrace, Hampshire, Duroc and 
Large White, of different sexes (50 males and 47 females) raised in intensive 
growing system, either in individual boxes along with the sow until weaning, either 
in larger boxes with 10-14 pigs/box (those after 28 days old). 

The diarrheic fecal samples were collected individually directly from the 
rect, stored in coprocultors at a temperature of 4°C and processed within 24 hours. 
The collected samples were examined with ELISA technique in the serology 
laboratory of the Faculty of Veterinary Medicine, Timişoara. It was used the kit BIO-
X EASY-DIGEST (BIO K 151) (Bio-X Diagnostics, Belgium) which is an “in vitro” 
antigenic diagnosis kit from faeces and respects the ELISA technique double-
sandwich. 

The test principle is based on the fact that monoclonal antibodies with 
which are impregnated the microwell plates captures the antigens of corresponding 
pathogens in fecal samples (11). 

 
Results and discussions 

 
The research results are synthetically presented in Table 1. 
In farm I, a sample of 10 was positive in infection with Cryptosporidium 

spp. At rotaviruses infection, two samples were positive, from which a sample was 
positive both for rotaviruses and Cryptosporidium spp. 

In farm II, six samples of 13 were positive in infection with Cryptosporidium 
spp., from which a sample was both positive at infection with Cryptosporidium spp. 
and rotavirus. 

In farm III, four samples of 10 were positive in infection with 
Cryptosporidium spp. At rotaviruses, two samples were positive. In this farm, there 
is no association between these two enteropathogens. 

In farm IV, nine samples of 18 were positive in infection with 
Cryptosporidium spp. At rotavirus infection, two samples were positive. 
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In farm V, a sample was positive at Cryptosporidium spp. infection. In five 
of 10 analyzed samples were identified rotaviruses. In this farm, there was no 
association between these two enteropathogens. 

In farm VI, three samples of 10 were positive in infection with 
Cryptosporidium spp., from which a sample was positive both for Cryptosporidium 
spp. and rotaviruses. 

In farm VII, three samples of 10 were positive in infection with 
Cryptosporidium spp. 

In farm VIII, five samples of 16 were positive in infection with 
Cryptosporidium spp. From these five positive samples for Cryptosporidium spp., in 
two samples were found association with other enteropathogens: once with 
rotaviruses and once with coronaviruses. 

In neither of the farms enterotoxigenic E.coli F5 (ETEC) wasn’t identified to 
be involved in the piglets diarrhea. 

Table 1 
The synopsis of positive samples at BIO-X EASY-DIGEST (BIO K 151) kit, in 

the eight growing units at piglets 
 

Positive samples for 
 
 

Crypto. 
alone 

Coronav 
alone 

Rotav. 
alone 

E. 
coli 
F5 

Crypto. 
+ 

Rotav. 

 
Crypto. 
+ 

Corona 
 

Negatives 

FA
R

M
 

Total 
number 
sample 

Nr. % Nr/% Nr. % Nr. 
% Nr. % Nr. % Nr. % 

I 10 0 0 0 1 10 0 1 10 0 0 8 80 

II 13 5 39 0 0 0 0 1 8 0 0 7 54 

III 10 4 40 0 2 20 0 0 0 0 0 4 40 

IV 18 9 50 0 2 11 0 0 0 0 0 7 39 

V 10 1 10 0 5 50 0 0 0 0 0 4 40 

VI 10 2 20 0 0 0 0 1 10 0 0 7 70 

VII 10 3 30 0 0 0 0 0 0 0 0 7 70 

VIII 16 3 18 0 2 13 0 1 6 1 6 9 56 

Total 
(%) 

97 (100) 27 (28) 0 12 (12) 0 4 (4) 1 (1) 53 (55) 

Legend: Crypto – Cryptosporidium; Coronav – Coronavirus; Rotav - 
Rotavirus ; E – Escherichia; 
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The undetection of enterotoxigenic E.coli F5 (ETEC) can be explained on 
the fact that in pigs, the most enterotoxigenic strains had F4 (K88) fimbrial adesins 
and less often F5 (K99) (7). 

In all six farms studied upon, besides the infection with Cryptosporidium 
spp., rotaviruses are involved in producing diarrhea either alone (12%), or mixed 
(4%). 

On the whole, the study of fecal samples with ELISA technique concerning 
the enteropathogens involved in producing diarrhea at piglets reveals that: 

• Cryptosporidium spp. was identified in 32 samples of 97 
(27 cases as a unique pathogen and in five mixed cases); 

• Rotaviruses was found in 16 samples of  97 (12 cases as a 
unique pathogen and in four mixed cases); 

• Coronaviruses were found in a sample mixed with 
Cryptosporidium spp. infection; 

• E.coli F5 wasn’t identified in any sample. 
The results of epidemiologic survey regarding how age could influences 

the extensivity of the infection with other enteropathogens at piglets, are presented 
in table 2. 

Table 2 
The evolution of the four enteropathogens (Rotavirus, Coronavirus, E. coli F5 

and Cryptosporidium spp.) according to age at piglets, in the eight 
investigated farms 

Positive samples for  

Age 
Total 

examinated 
samples 

Rotav. 
alone 
(%) 

Coronav 
alone 
(%) 

E. 
coli 
F5 

Crypto. 
alone 
(%) 

Crypto. 
Associated 

with 
Rotav.(%) 

Crypto. 
Associated 

with 
Corona 

Nega- 
tives 
(%) 

1-7 days 19 
2 

(10.5) 0 0 4 (21) 0 0 13 
(68) 

8-14 
days 

18 
6 

(33.3) 0 0 3 
(16.6) 1 (5.55) 1 (5.55) 7 (61) 

15-21 
days 

19 1 
(5.25) 0 0 1 

(5.26) 1(5.26) 0 16 
(84) 

22-28 
days 17 1 (5.9) 0 0 4 

(23.5) 2 (11.76) 0 10 
(60) 

29-47 
days 

24 2 (8.3) 0 0 15 
(62.5) 0 0 7 (29) 

Total(%) 97 (100) 
12 

(12.3) 
0 0 

27 
(27.8) 

4 (4.12) 1 (1.03) 
53 

(54.6) 

Legend: Crypto – Cryptosporidium; Coronav – Coronavirus; Rotav - Rotavirus ; E – 
Escherichia 
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On the whole, it was recorded small differences regarding rotaviruses 
distribution as unique enteropathogens causing diarrhea in the first months of life. 
Rotaviruses could be identified at all age categories chosen by us, pre- and post 
weaning. The most affected piglets were from the age category 8-14 days, at which 
rotaviruses could be identified in proportion of 33,3%. The rest of the age category 
proved to be uniform infected with rotaviruses. 

The most receptive age category at Cryptosporidium spp. infection, as 
unique pathogen, was between 29 and 47 days. There were observed very 
significant differences (p<0,001) between this category and the rest of the chosen 
category (table 2). The raised prevalence above  the category of 30 days, i.e. the 
fact that 15 samples of 24 were positive for the infection with Cryptosporidium spp., 
as unique pathogens, could be explained on the fact that the presence of piglets in 
a very contaminated environment facilitated the infection. Another explanation 
could be the presence of weaning stress, which intercede as a imunosupresant  
and diarrhea trigger factor at weaned piglets. 

For the confirmation of this so high percentage at this age category, are 
required another studies on a much numerous effective. At the rest of the age 
category under 30 days, excepting the piglets from the third weeks of life, 
cryptosporidium as unique pathogen was evident in almost equal percentage. 

Association between Cryptosporidium spp. and rotaviruses can be 
observed at three category of age: 8-14 days, 15-21 days and 22-28 days 
respectively, in different percentage, without deducing significant conclusion. 

Regarding the homogeneity of the animal category, it was elaborated a 
chart in which the evolution of cryptosporidiosis in piglets, pre- and post weaning 
was represented (fig.1). 
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Fig.1. The evolution of cryptosporidiosis at piglets according to age 
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Through the implementation of χ2 test, the age influence on the evolution of 
cryptosporidiosis at chose age category under 50 days was followed. From the five 
age category, the most high percentage of the infection with cryptosporidium, was 
proved to be the age category 29-47 days (62,5%), followed by the category 22-28 
days (35,2%). Through the implementation of χ2 test, very significant differences 
(p< 0,001) between the 29-47 days category and the rest of the chose categories 
under the age of 29 days was observed  (fig 1). 

In contradiction with the date obtained by us, which reveal a relative high 
prevalence of the parasitism with Cryptosporidium spp. (33%), Katsuda and col. 
(2006) it isobserved that the digestive problems caused by Cryptosporidium spp. 
infection under the age of three weeks are absent (5). The first category from which 
they discovered infections with cryptosporidium was 22-28 days in a percentage of 
2,5% at forty analyzed samples. At the age category 29-35 days, the most high 
percentage of infection (28,3%), similar with our findings was found. 

The results obtained by Wieler and col. (2001), regarding the incidence of 
cryptosporidium parasitism in or without association with other enteropathogens, 
indicate a very low percentage of cryptosporidiosis prevalence (1,4%), 
comparatively with our investigations which relieve a percentage of 32,95% (10). 

In our country conditions, epidemiological surveys regarding the evolution 
of swine cryptosporidiosis were realized by Dărăbuş and all. in the middle of 90’s 
(1).For the evidence of the protozoa, there were examined 430 porcine fecal 
samples by different methods: Willis, Ziehl-Neelsen modified by Henriksen, 
Anderson, Giemsa, Heine and direct examination of  fecal smears. Although there 
was identified only in a single case, this was the first report in Romania at this 
species, which would represent a prevalence of 0.23%. Comparing the prevalence 
value obtained by us (33%) with the results of the investigation made 10 years ago 
by Dărăbuş and col. (0.23%), it is observed very significant differences. This 
difference is due, probably; to raised sensibility of the ELISA test at 
Cryptosporidium spp. antigens from fecal, comparatively with the usual diagnosis 
methods used until now. 

 
Conclusions 

 
• At piglets aged between one and 47 days, cryptosporidiosis, 

evaluated by ELISA technique, in national premiere, was discovered in all the eight 
growing units of Timiş county, with a prevalence of 33% (28% as a unique 
pathogen and 5% in association with other pathogens). 

• Cryptosporidium spp. infection as monoparasitism ranged between 
0 and 50%. 

• At the same age category, coronavirosis had a prevalence of 1%, 
associated with Cryptosporidium spp. in one case. 

• The prevalence of rotavirus at examined piglets was of 16% (12% 
as a unique pathogen and 4% in association with other pathogens). 
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• The infection with E. coli F5 enteropathogen was not detected. 
• The infection’s extensivity and intensivity at piglets was rised up at 

the age category after weaning (29-47 days). 
• A significant difference regarding the distribution of rota- and 

coronaviruses at the age category that was investigated wasn’t observed. 
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