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Summary 

 
The in vivo tests of the antibodies were made by experimental infection of the 

piglets with a fimbriated entherotoxigenic E.coli strain. There were observed differences 
between the experimental group (where there were administered IgY antibodies) and the 
control group (where there was no treatment) in terms of clinical signs, necropsic 
examination, bacteriological exam of the intestinal content, and hystopathological exam of 
gut sections at different levels. It was observed that: in the piglets in the control group, which 
were deprived of specific protection, the signs of colibacillosis appeared after 24 hours from 
the experimental infection; the piglets in the experimental group had appetite and did not 
show signs of diarrhea; the bacteriological exam shows E. coli is present from the duodenum 
to the proximal colon in both groups but not in the rectum of the piglets in the experimental 
group; the coliforms are more abundant in the ileum of the piglets in the control group; the 
histological exam shows bacteria attached to the ileal mucosa of the piglets in the control 
group compared to the piglets in the experimental group where the mucosa was clear. 

 IgY administration protects piglets of 7 days of age against experimental infection 
with a K88 positive entero-pathogenic E. coli strain. 
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Avian immunoglobulins transferred from the hens’ blood into the egg yolk 
were named yolk immunoglobulins (IgY) (4). They are an appealing alternative to 
mammal antibodies due to economical, ethical and animal welfare reasons (12). 
Yolk immunoglobulins can be used in immunotherapy or in immunodiagnostic (1). 

The immunoglobulins are transferred into the yolk after three to four days 
since they appeared in the hens’ serum with the purpose of protecting the offspring 
(5). IgY is a protein with a molecular weight of 190 kDa (9) and has an isoelectric 
point at 5.7-7.6. IgY does not bind protein A/G, does not activate mammal 
complement system and does not interfere with the rheumatoid factor (17).  

There are various therapeutical applications of yolk immunoglobulins (6). 
IgY has been used for passive immunization of mammals against enteric disease, 
both bacterial and viral (15, 13, 14, 2), for passive immunization against respiratory 
infections of broiler chickens (11) or agains fish disease (3). IgY antibodies also 
proved effective in vitro against E.coli O157 or for blocking bacterial adherence to 
the intestinal brush border (10). There are also several studies of the potential of 
IgY as a reagent in immunological reactions (16). Jin (1998) demonstrated “in vitro” 
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inhibition of fimbriated strains of E.coli to a mucosal sample, in proportion of 84,6-
98% by specific yolk antibodies (10). 

Hen eggs are an important source of antibodies. It has been demonstrated 
that they can contain antibodies against up to 200 different antigens (7). A hen’s 
egg yolk can contain 50-100 mg IgY that is approximately 1500 mg of IgY per 
month (18). This is seven times more antibodies than can be obtained from a 
rabbit. 

Fimbriated E.coli strains can attach to the receptor son the piglets’ 
intestinal brush border. Once attached they secrete toxins which modify the 
permeability of the mucosa and cause diarrhea. 

The present experiment was meant to test the possibility of blocking the 
bacterial adhesion of a fimbriated E. coli strain by IgY antibodies in artificially 
infected 7 days old piglets. 

 
Materials and methods 

 
The E. coli strain used in this experiment had the antigenic structure 

O149:K91, K88ac: H10 and it is a naturally occurring strain in swine farms. The 
strain comes from the collection of the microbiology laboratory of FMV Timisoara. 

Before the experiment started the strain was grown on blood agar to 
enhance its pathogenicity. 

The IgY product used in the experiment was Globigen Pig Doser Extra, 
supplied by Ghen Corporation, Japan. It contains specific antibodies against 
fimbriated strains of E.coli (K88 ab, ac, ad) in an oil suspension. 

Prior to the experiment, there were selected 21 five days old piglets from a 
swine breeding complex. The selection was made so none of the piglets had any 
signs of diarrhea and did not receive any antibiotic treatment prior to the 
experiment. Samples were taken from the rectum of the piglets and tested for the 
presence of E.coli K88. 

Based on the microbiological exam, six piglets were taken from the sows 
and kept in a separate compartment. They were artificially fed a milk replacer until 
the end of the experiment, in order to deprive them of the maternal antibodies. The 
stress of food change and separation from the mother was meant to make the 
piglets susceptible to colibacillosis. 

The experimental group (E) was made from three piglets to which there 
were administered two ml of Globigen at 40 minutes intervals until the end of the 
experiment. 

The control group (C) consisted of the other three piglets to which not 
treatment was administered. 

After 24 hours after the beginning of the experiment each piglet in both 
groups was administered one milliliter of a fresh (24 h) liquid suspension of 
pathogenic E.coli. After 12 hours there were again administered two milliliters of the 
culture. The germ count of the suspension was 1010 bacteria/ml. 
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After 24 hours from the first administration of bacteria feaces samples were 
taken from all the piglets. At 77 hours after the experimental infection two piglets 
from each group were euthanasiated. Samples of different segments of the gut 
were taken for bacteriological and histological examination. The samples for 
histological examination were taken from the duodenum, jejunum, ileum and spiral 
colon. They were fixed in 80% ethanol and colored by the eosin-hematoxilin 
staining. There were also made gram stained smears of all the segments taken.  

 
Results and discussions 

 
Consequent to the experimental infection all the piglets in the control group 

had diarrhea after 24 hours. The piglets in the experimental group had no clinical 
signs of colibacillosis and the appetite was present. The bacteriological exam of the 
feaces from the control and experimental group show K88 positive strains of E. coli 
only in the control group. 

The necropsic examination of the abdomen shows an empty stomach, 
hemorrhagic lesions on the small intestine and the presence of a dark fluid in the 
colon and fibrin deposits on the spiral colon (figure 1). 

 

   
Fig. 1. Necropsic aspects of the abdominal organs from a piglet in the control group 

 
The piglets in the experimental group did not show signs of colibacillosis, 

the stomach is full of undigested milk (figure 2). 

 
Fig. 2. Necropsic aspect of the abdominal cavity of a piglet in the experimental 

group 
 

Bacteriological examination of the samples taken from the intestinal 
segments shows the presence of E.coli K88 positive in all the segment of the gut of 
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both experimental and control group. The density of the germs from a direct smear 
of the mucosa may be an indicator of colibacillosis (8). The smears of the mucosa 
show a polymorph flora in all the piglets. The most important area for colibacillosis 
is the ileum. In these segments there were observed significant differences of the 
bacteria density between the control and experimental groups. 

The smears from the control group show epithelial cells, partially lysed to 
which adhere a micro flora type coli and streptococci (figure 3 A). In the 
experimental group there is a protidic material and a micro flora made most of coci 
and rare coli bacilli (figure 3 B). 

 

  
A            B 

Fig. 3. Ileal mucosa smearing from piglets in the control group A and experimental 
group B (HE staining, 90x) 

 

The histological exam of ileal samples shows bacteria attached to the 
mucosa in the control group. (figure 4 A). These bacteria form a discontinuous 
layer which covers most of the mucosa. In the experimental group there are no 
bacteria attached to the mucosa (figure 4 B). 

 

   
A          B 

Fig. 4. Hystological sample from the ileon of a piglet in the control group (A) and 
from the experimental group (B) (HE staining, 100x) 

 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (1), 2010 TIMIŞOARA 
 

 283  

Specific antibodies bind to the fimbriae on the bacterial surface and by so 
they prevent the adherence to the intestinal microvillus. 

The presence of E.coli K88 in the samples taken from the intestinal content 
from the piglets in the experimental group may be explained by the pathogenic 
mechanisms of colibacillosis. The bacteria may be present in the intestine but if it 
does not adhere to the mucosa the clinical signs do not appear. 

 
Conclusions 

 
Administration of specific IgY antibodies to seven days old piglets 

experimentally infected with a pathogenic, fimbriated E.coli strain blocs the 
adherence to the intestinal brush border and prevents the onset of colibacillosis 

Although bacteria may be present in the lumen of the intestine, the piglets 
are protected by the antibodies and clinically healthy. 
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