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Adopted from C ox (2013) 

DIARRHEA IN PIG S 

› Most outbreaks occur during the 
first 2 wk post weaning 
 
 Morbidity ma y be over 50% 
 Losses of piglets ca n be 17% 
G rowth reduction (100-400 g/ d) 
 

› Enterotoxigenic E. coli (ETEC) is 
an important etiological agent 
 ~10 million piglets die a nnua lly 

worldwide due to dia rrhea , 50% is 
ca used by ETEC  
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FUT-1 G ENE IN PIG S 
› A single gua nine-to a denine muta tion a t nucleotide 

307 in ±-(1,2)-fucosyltransferase (FUT-1) gene is 
determinant for the susceptibility of piglets to E. coli 
F-18 diarrhoea. 
 

› W ha t is the influence of the host genetics on the 
development of the gut microbiota , a nd the host 
responses (immune system a nd meta bolome) under 
non-cha llenged conditions?   
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OBJEC TIVE 

To study the influence of FUT1 gene va ria nts on: 
 
› Esta blishment a nd succession of the gut microbiota  
› The intestina l binding of E. coli F18 and mucosal 

immune responses of piglets post weaning 
› Expression of inflammatory genes and tight 

junctions in the gut mucosa 
› Host metabolism and weight  
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ANIMAL MODEL 

6 

E. C oli 
Sensitive 

E. C oli 
Resista nt 

X 

♀ M307G/A 

 

♂M307A/A 

Sensitive Resistent 
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EXPERIMENTAL SETUP 

7 

PIOC and immune responses 
Piasma metabolomic profile 
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E. Coli F4 in D-MEM (pH 7.0)  

Wash 

Incubation 
(60 min, 37°C) 

D-MEM 
(Gibco) 

Pigs genotyped susceptible   
or resistant to E. Coli F18 

Tissue homogenised 

Wash 

Suspension/ 
Lumen content 

Bacterial counts 
Coliforms 

Pieces of ileum (~10 cm) 
immediately retrieved 

Slaughter 

Ex vivo (PIOC): Adhesion of E. coli O138:F18 to gut epithelium 

Numerica lly different: 
SEN: 6.3 logC FU/ g 
RES: 6.0 logC FU/ g 
SEN: 8.1 logC FU/ g 
RES: 7.8 logC FU/ g 

BI 

AI 
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PIG LET W EIG HT 

9 

Day SENSITIVE (SEN) RESISTANT (RES) 

0 1.3 1.7 

7 2.9 2.4 

14 4.0 3.8 

21 5.9 5.2 

28 8.1a  6.8b 

34 7.8a  6.7b 

a ,bVa lues a re significa ntly different (p<0.05) 
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MIC ROBIAL G ROUPS IN FAEC ES 

10 

Day Hemolytic bacteria 
Log CFU/ g sample 

Clos. Perfringens 
Log CFU/ g sample 

Lactic acid bacteria 
Log CFU/ g sample 

SEN RES SEN RES SEN RES 

5 <6.2 6.3 7.7 7.5 9.7 9.4 

7 <6.2 6.3 <8.0 7.8 9.6 9.4 

14 <6.3 6.3 7.5 <7.4 8.9 8.7 

21 <6.3 6.2 <6.6 6.5 9.1 8.8 

28 <6.3 6.3 5.2 <5.0 9.0 8.7 

34 8.7 <7.5 <3.0 <2.8 8.8 8.6 

No influence of genotype or a ge on 

entero- or a na erobic ba cteria  
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SHORT-C HAIN FATTY AC IDS* IN FAEC ES 

11 

Day SEN RES 

5 61.7 55.4 A 

7 56.0 49.7 A 

14 49.4 43.0 A 

21 54.3 48.0 A 

28 63.8 57.4 Ab 

35 87.1 80.7 B 

*Sum of a cetic, propionic, butyric a cid (mmnol/ kg sa mple) 
No effect of genotype 
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BAC TERIAL ENUMERATIONS - DIG ESTA 

12 

Blue=SEN 
G reen=RES 
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ORG ANIC  AC ID IN DIG ESTA (NMOL/ KG  W ET SAMPLE) 

SEN RES 

Acetic acid G EN*SEG : P=0.01 

Stoma ch 21.1 26.8 

Sma ll intestine 4.2 5.4 

C a ecum 47.6 39.0 

Mid colon 54.5a  39.4b 

Propionic acid G EN*SEG : P=0.01 

Stoma ch 8.1 11.7 

Sma ll intestine 2.3 13.2 

Mid colon 1.9 11.9 

No influence of genotype on la ctic a cid a nd butyric a cid 
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EFFEC T OF FUT1 ON METABOLOME PROFILE  

› Non-ta rgeted LC -MS  
› Tota l da ta set: 16 a nima ls for 3 times sa mpling 
› Da y 7, Da y 28, Da y 35 
› Ra w da ta : more tha n 1,000 compounds 

 
› Age ra ther tha n genotype influenced meta bolomic 

profile of pla sma  
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PC A PLOT OF TOTAL PLASMA SAMPLES 

15 



AARHUS 
UNIVERSITET 
SC IENC E AND TEC HNOLOG Y 

DEPARTMENT OF ANIMAL SC IENC E 
C HARLOTTE LAURIDSEN 

SEPTEMBER, 2016 

G ENE EXPRESSION IN G I-TRAC T 
› Tissues selected: cecum, colon, ileum, stoma ch 
› Expression of TNF-±, IL-10, COX-2, ZO-1, Occludin 
› Preliminary results showed little influence of 
genotype effect. Tendencies (P<0.1) on IL-10 and 
TNF-±: 
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CONCLUSIONS 

› FUT1 genotype does seem to influence the colonisation of the GI 
tract  

› Same age-dependent GI microbiota development  

› Ex vivo model showed more binding of E. coli to intestinal 
epithelium in sensitive pigs.  

› Preliminary data showed that age rather than genotype affected 
metabolomic profile. 

› Difference in piglet weight (?) – limited number of piglets 
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