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« once upon a time, homeorhesis … » 





Normal ? Abnormal ? Where is the limit ? 
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Acute mastitis, MMA 

Systemic symptoms in 
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Low milk production 
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A story in 5 acts 

• New emerging enzootic neonatal diarrhea: 
etiological investigations 

• New emerging enzootic neonatal diarrhea: 
immunological investigations 

• New emerging enzootic neonatal diarrhea: 
zootechnical investigations 

• Easy and Difficult farrowing: on-farm 
investigations 

• Over-Muscled Sow Syndrome: preliminary 
investigations   

 Proposal of a common  

pathophysiological process  

using the word homeorhesis 



New emerging enzootic neonalal 
diarrhea (END) in high performing 

and well-managed swine herds 

Act 1 
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SPT       APR   GM  N 

FFC          CS     TE  SXT 

AO        ENR     UB  MAR 

XNL           CN    AMX AMX 

Antibiogram using antibiotics 

spectrum against E. coli 
AMX = Amoxi 

AMC = Amoxi/clavulanique ac. 

CN    = Cefalexine 

XNL  =  Ceftiofur 

MAR  = Marbofloxacine 

UB    = Flumequine 

ENR = Enrofloxacine 

OA     = Acide oxolinique 

SXT  = TMP-sulfa 

TE  = Tetracycline 

CS  = Colistine 

FFC  = Florfenicol 

N = Neomicyne 

GM  = Gentamicine 

APR  = Apramycine 

SPT  = Spectinomycine 

Enterococcus durans 



Gram+ 



New neonathal diarrhoea 
syndrome,  Denmark 

Birgitta Svensmark 
Laboratory for Swine Diseases,  

Danish Pig Production,  
Danish Agriculture and Food 

Council  
 



1998,  114 submissions 

Laboratory for Swine Diseases 
10 

18 

42 

17 

17 

Trauma 

Starvation 

Enteritis 

Septicemia 

Arthritis 

Pneumonia 

Dermatitis 

Others 

79% 

8% 5% 

Diagnoses, pigs 0 - 5 days  

2008,  147 submissions 



Positive analyzes in pigs 1- 5 days

2008 - 09, 220 submissions
Laboratory for Swine Diseases  
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• Emerging enzootic neonatal diarrhea 

– Affected herds: 15 to 20%  in Brittany (JNS, 2008) 

• Enzootic 

• Poor control with antibiotics 

• Frustration for the producers and the vets  

• Poor response to vaccinations 

• Frustration for the producers and the vets  

• Between batches variability  

– Affected piglets 

• Diarrhea: more or less … 

• Vomiting: more or less … 



Act 1: On-Farm observational investigation 
• 10 affected herds (Brittany) 

• Enzootically affected since > 12 months 

• One week/herd (from farrowing till one week of age) 

• Clinical description 

• Post-mortem investigations 

• 2 piglets/litter 

• 2 affected litters 

• less than 12 hours of diarrhea 

• histo and microbiological investigations 

 

 



END: clinical description 

Many diagnostical procedures 

Many different labs 

Many differents prophylactic measures … 

How ? 
Management? 

 

A long time ! Since when ? 

 

3-4 days of age but great variability within/between 
batch(es), between herds 

When? 

 

Enzootic « non-E. coli » neonatal diarrhea, many 
etiologies. Variability within/between batch(es), 
between herds 

Who/what ? 
How many ?  

Very good herds Where ? 

 





Act 1: major results 

• Clinical investigations 
− Great variability between litters, within litter 

− Great frustration for producers 

• Microbiological investigations 
− In an affected herd, never the same micro-organisms and 

the same histopathological lesions in all the 4 piglets even if 
less 12 hours before onset of diarrhea and necropsy 

− C. perfringens type A 

− C. difficile 

− Enterococcus durans 

− Never the same age (between 2 to 5 days) 

− Never the same prevalence, the same incidence pattern … 

=> More questions than answers 
− Many hypothesis on colostrum consumption or colostrum production 

or colostrum quality … 

 

 



Ho 

Act 2: On-farm immunological investigations  





Colostrum (summary) 

• Minimum: 200g/24 first hours 
• Normal variation 

• 250-300g/d 
• Allow 50g of growth/24 first hours 

• but Δ from 0 to >700g/d 

• Sow production: 3.3 to 3.7 kg/d but …  
• 250g/d * 14 piglets = 3.5kg 

• But 33% to 50% of the sow do not give enough 
colostrum (without any symptoms)  

• If <150g/d => growth = 0 

 
 





Relations between colostrum yield during the first 24h 

postpartum and litter characteristics (Quesnel, 2011) 







Quesnel et al., 2012 

Colostrum intake and plasma IgG  



Quesnel et al., 2012 

Colostrum intake and pre- and post-
weaning growth  



Act 2: On-farm immunological investigations  

• 10 other herds (Brittany), 7 different coops 

• One week/herd (from farrowing till one week of age) 

• Following of >200 litters 

• Exams 

• Necropsies (histo and microbiological investigations) 

• Immunological analysis 

• Sow colostrum (n=135) (before < 3rd piglet) 

• Piglets’ sera (at one week of age)  

– 16 affected litters  

– 22 unaffected litters 



Act 2: major results 

• From piglets blood samples: [IgG] sera 

• Litters with diarrhea: 22.2 mg/ml, SE=0.84 

• Control litters: 24.8 mg/ml, SE=0.83 

• Non significant difference: p>0.05 

• From sows colostrum: [IgG] colostrum 

• Sows with diarrhea litters: 70.8 mg/ml, SE=3.5 

• Sows with control litters: 85.8 mg/ml, SE=3.1 

• Significant difference: p=0.005 



Non affected litters Affected litters 
Sow colostral  

IgG (mg/ml) 
62 71 60 48 

Piglets’ sera 

IgG (mg/ml) 

(one week of age) 

28 22 18 16 
27 19 18 16 
24 18 17 16 
23 16 16 14 
20 15 16 10 
20 13 15 10 
17 12 15 9 
15 8 14 
14 6 11 
14 2 11 
8 10 

8 
Mean 19,0 13,1 14,2 12,9 

SD 6,2 6,1 3,1 3,2 
Sera IgG  /  

Colostral IgG 
0,31 0,19 0,24 0,27 
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[IgG] sera, per litter 

0 10 20 30 40 50 60 70

[IgG] sera (mg/ml) 

Within-litter variation 

Litters with  
diarrhea 

Control litters 

Act 2: major results 



[IgG] colostrum, per farm 

20 40 60 80 100 120 140 160 180

[IgG] colostrum (mg/ml) 

Between-sow  variation 

10 farms 

Act 2: major results 



• Within-litter variation: 

• Birth order (Le Dividich et al., 2004) 

• Birth weight (Devillers et al., 2007) 

• Vitality at birth (Devillers et al., 2007) 

• Between-sow variation: 

• Gestation length / Farrowing induction 

(Devillers et al., 2007) 

• Parity (Devillers et al., 2007) 

• Genetics (Voisin et al., 2006) 

Hyper-prolificacy 

Act 2: major results 

… are well known 
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Parity 

[IgG] Colostrum and parity 

No significant difference (p>0.05) 

Act 2: major results 



Parity and colostrum IgG  

(one herd, 2500 sows) 

Parity 

(# sows) 

P1 (n=21) 

P2 (n=20) 

P3 (n=20) 

P4 (n=6) 

P5 (n=4) 

P6 (n=2) 

[IgG] ±    SD 

     (mg/L) 

  70  ±  26  

  85  ±  25 

  83  ±  22 

  71  ±  22 

100  ±  30 

  75  ±    1  

Voisin and Martineau, IPVS 2006 
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Colostrum 

Voisin and Martineau, 2005 



[IgG] Colostral IgG and gestation lenght 

P = 0,001 

* 

* 

Gestation lenght 

Act 2: major results 



Odds Ratio : 3.6 (P<0,05) 
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Sialelli et al., 2009 

Act 3: On-farm study (in Brittany) 



Herd status Control Control

Sow status Control Control Affected p Control Indemne Affected p

# sows 

Back fat

Total born

Born alive

Farrowing (min)

Interval

% Pig born> 3h

Weight D0

ADG 0-24

Colostrum (ml)

Colostral IgG

Over P2P1-P2

Affected Affected

Sialelli et al., 2009 

Act 3: On-farm study (in Brittany) 



Herd status Control Control

Sow status Control Control Affected p Control Indemne Affected p

# sows 10 7 9 23 29 8

Back fat 18 20 20 15,9 17,1 17,7

Total born 14 13,1 14,8 15,3 15,4 13,1

Born alive 13,5 12,4 13,7 14,1 14 12,9

Farrowing (min) 151 246 229 161 185 196

Interval 13 22 20 11 13 16

% Pig born > 3h 5 39 34 8 15 17

Weight D0 1386 1335 1369 1443 1312 1404

ADG 0-24 70 34 72 77 74 70

Colostrum (ml) 2956 2623 3365 3558 3647 3369

Colostral IgG 372 494 544 382 496 564

Over P2P1-P2

Affected Affected

Sialelli et al., 2009 

Act 3: On-farm study (in Brittany) 
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Act 3: On-farm study (in Brittany) 
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Act 3: On-farm study (in Brittany) 



• Act 1, 2 and 3: Preliminary conclusions on 

Enzootic Neonatal Diarrhea (END)  
• is a paradoxal disease because occurs in herds 

with very good performances and very good 

stockmanship 

• is a new disease and we need to change our 

paradigm (Kuhn refer to the set of practices that define a 

scientific discipline during a particular period of time) 

• Indeed, in our veterinary formated brain, porcine 

neonatal diarrhea is a primary infectious disease 

• Microbiological investigations give enough informations    

 



60 



61 



Paradigm 

Classical neonatal diarrhea  

E. coli 

Small intestine   

Hypersecretion 



Colonic pathophysiology 

Colonic bacteria 
Over 1000 different species  

Only 10 à 50% are able to growth 

First colonisators: E. coli, Clostridium 



      Colonic bacterias 

 
1012 anaerobic bacteria / g feces 

108  aerobic bacteria / g feces 

105  aerobic bacteria Gram neg / g feces 

103  to 106 E. coli / g / feces 

                        Necessary 

  -for mucosal integrity 

  -for colonocyte renewal 

  -for local immune system development 

Colonic pathophysiology 



o Human genome 

 23,000 genes 

o Intestinal microbiota 

 3,000,000 genes 

 



Colonic 

bacteria 

57,5 C6H12O6 + 45 H2O  65 acetates  

     + 20 propionates  

     + 15 n-butyrates 

     + 140 H20 + 95 CO2  

     + 288 ATP 

Carbohydrates Lactic acid and SCFA* 

Colonic pathophysiology 

*Short Chains Fatty Acids: acetate, butyrate, propionate 



Effect on absorption: 

-Water 

-Electrolytes 

Osmotic 

effect 

Colonic pathophysiology 

Colonic 

bacteria 
Carbohydrates Lactic acid and SCFA* 

*Short Chains Fatty Acids: acetate, butyrate, propionate 



Carbohydrate 
Lactic acid  

VFA 

Colonic 

bacteria 



Colonic bacteria  

Less absoprtion 

-Water 

-Electrolytes 
Osmotic 

effect 

Less energy  

for colonocytes 

Antibiotics  

Carbohydrate 
Lactic acid and SCFA* 

Ho1 Colonic pathophysiology 

*Short Chains Fatty Acids: acetate, butyrate, propionate 



Hypothesis AAD « Antibiotic Associated Diarrhea » 

Alteration of digestive processes by  

colonic bacteria (carbohydrate fermentation  

and modification of biliary acids metabolism) 

Proliferation  

of pathogens 

Functional 

Diarrhea 

Gut infection 

Ho 

Direct effect of Ab 

on the gut 

Alteration of the 

ecosystem  



•Anxiety 

•Hyper-intervention: 

 Zootechnical (cross-fostering…) 

Medical (systematic antibiotics …) 

Producer and the « Too Well Done Job Syndrome »  



•Anxiety 

•Hyper-intervention: 

 Zootechnical (cross-fostering…) 

Medical (systematic antibiotics …) 

Producer and the « Too Well Done Job Syndrome »  



Act 1 & 2 & 3: preliminary conclusion 





J. Animal Science 2012 



Homeorhesis 

• Homeorhesis,  coordinated 

changes in metabolism of 

body tissues necessary to 

support physiological state 

• There is a change of priorities 

between pregnancy (fetuses) 

and lactation (mammary glands) 





Act 1 & 2 & 3: preliminary conclusion 

Farrowing 

Colostrum phase 

Homeorhesis of  

gestation 

Homeorhesis of  

lactation 





Metges et al., 2012 



Note - The watermark below ("art.com") will not appear on the artwork itself. 

  









Farrowing 

Colostrum phase 

Homeorhesis of  

gestation 

Homeorhesis of  

lactation 





Partial conclusion 

• END are paradoxals 
 The best herds, the best producers,  

 Inflation of management measures… without results 

 frustrations (producers, vets, technicians, labs) 
 

• END need to reconsider our paradigms on 
neonatal diarrhea 

 

• END are linked with an event occuring before 
birth 

 

• END are associated with different 
« opportunistic » bacterias 



 Act 4: On-farm investigation on “easy” 

farrowing and “difficult” farrowing sows 



• Risk factors 
• Oliviero et al., 2009, 2010 

• Solignac et al., IPVS 2010 

• Consequences on piglets 
• Vitality   

• Colostral intake 

• Enzootic Neonatal diarrhea  
(Gin et al., 2010, Sialelli et al., 2010) 

• Pre-weaning mortality 

• Consequences on sows 
• PDS (Klopfenstein et al., 2006; Martineau et al., 2011;  

         Maes et al., 2010; Papadopoulos et al., 2010) 

 
 

 

 

 Act 4: On-farm investigation on “easy” 

farrowing and “difficult” farrowing sows 



Objective 

• In conventional & commercial herds 

affected by history of « difficult » farrowing, 

establish physiological, biochemical and 

hormonal follow-up in “easy” farrowing and 

“difficult” farrowing sows 

• Give pathophysiological hypothesis 

proposal 

 Act 4: On-farm investigation on “easy” 

farrowing and “difficult” farrowing sows 



• 4 commercial herds (LW x LR) 

• Stillbirth > 1.2 

• History of difficult farrowing 

• Good management, no identification  

 of classical major risk factors 

• Young sows (19 P1 and 9 P2) in 5 batches 

• 28 sows 

• Catheterisation D109 

 

 

Act 4: Localisation, Actors & Actions 



• Chronopart (natural farrowing) 

• Time, piglet’s birth weight, identification, … 

• Blood sample (until farrowing: fasted sows)  

 

Act 4: Localisation, Actors & Actions 
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Act 4: Localisation, Actors & Actions 

Chronopart: example 



• Dosages 

• On-farm : Hemoglobine (Hb), Hematocrite (Ht) 

• On frozen whole blood 

• Estradiol (E2), Progesterone (P4)  

• Total proteines (Prot), Glucose (Glu), NEFA 

• Lactate (Lact), Bicarbonates (HCO3) 

• Calcium (Ca), Magnesium (Mg) 

• Creatine Phosphokinase (CK) 

Act 4: Localisation, Actors & Actions 



Definition of difficult farrowings 

• Three criterias 
• Chronopart (C) 

• Intrapartum stillborn (SB) 

• Hand manipulation (HM) 

• Classification 
• Easy farrowing 

• Chronopart: C<3 hrs 

• Chronopart: 3 hrs<C<4 hrs without HM and SB 

• Difficult farrowing 
• Chronopart: C>4 hrs 

• Chronopart: 3 hrs<C<4 hrs with HM and/or SB  



Act 4: Major results 



97 



P1 and P2 sows: In blue: Duration of farrowings In Red: 

Stillborn 

>P2 sows: In blue: Duration of farrowings In Red: Stillborn 
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Act 4: Major results 
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Hours after birth of the 1st piglet 
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Easy farrowing 

Difficult farrowing 

The same in cattle (Kornmatitsuk et al., 2004)  

Higher metabolism ? 

Higher efficacy of uterine contraction ?  

Act 4: Major results 
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Act 4: Major results 
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Act 4: Major results 



 
Difficult farrowing and bad utilisation of 

Calcium and Magnesium ? 

« Easy farrowing »: High Ca & Mg uptake by myometrium  

« Difficult farrowing »: Default of Ca & Mg uptake by 
myometrium 

 

 

 

Uterine 

contractions 

Ca 

Mg 

Activation of ionic 

channels 

De-phosphorilation ATP 



Preliminary conclusions 

of Act 4 (1/2) 

• Difficult farrowing 

• Early (pre-partum) dys-homeorhesis 

• Hormonal (Foisnet et al., 2009, 2010)  

• Biochemical  

(Ca, Mg, CK) 

• Poor efficacy of myometrium 
 

 



Dyshomeorhesis and production of colostrum 

Clinically healthy 16 sows   
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 Weak production n=4 

 Good production n=12 

Foisnet, 2010 

Dyshomeorhesis and production of colostrum 



Hours according to farrowing 

  

 Weak production n=4 

 Good production n=12 
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Dyshomeorhesis and production of colostrum 

 
In ewe:  
high P4 => ▼ lactose synthesis 
Lactose: High osmotic power 
Low lactose: ▼ colostrum volume 



• Predictors of difficult farrowing 

• Early predictors: E2/P4, P4, Prot, Ca, Mg 

• Late predictors (post-partum): Lact, NEFA, Proteins  

• Prevention of difficult farrowing 

• Ca & Mg myometrial metabolism (intake vs uptake) 

• Pre-partum catabolism (Solignac et al., IPVS 2010) 

 

Preliminary conclusions 

of Act 4 (2/2) 



Act 5: The over-muscled sow syndrome :  

a new emerging syndrome in a 

hyperprolific sow herds 
Preliminary observations on farrowing duration 



• Many factors can affect duration of farrowing such as breed, 
litter size, parity, body condition and housing (Farmer and 
Robert, 2002, Oliveiro et al., 2008, Sialelli et al., 2010).  

• Fat or thin sows ? 
• Fat sows are classically reported having long farrowing but the 

correlation is not very high (Oliviero et al., 2009). 

• Thin sows have also difficult farrowing (Vanderhaeghe, 2010) 

• “Over-muscled sow syndrome”emerges as a consequence 
of the combination of the selection for deposition of lean 
meat and hyperprolificacy.  

Act 5: The over-muscled sow syndrome :  

a new emerging syndrome in a 

hyperprolific sow herds 
Preliminary observations on farrowing duration 



What means hyperprolificacy ? 



Evolution of prolificacy of sows in Brittany (France)
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A continuous progress of the performances but a new deal for each step; 

Why ? The genetic potential increase but the sows change too 

What means hyperprolificacy ? 







Back Fat = 21 mm 

Back Lean = 51,4 mm 

Back Fat = 20 mm 

Back Lean = 55,3 mm 

The level of Back Fat (BF) is not enough to appreciate the 

body condition 



BF = 14.6 

BL = 33.5 

Parity 4 Parity 4 

BL = 47.8 

BF = 19.6 

The level of BF or BL is not enough to appreciate the body 

condition («small » or « large » sow) 

Which is the best sow (For a productivity,economical,longevity,labor 

comfort …point of view) ? Is the sow #1 in a worst body condition than 

the sow # 2 ? 

Sow # 1 Sow # 2 



Back Fat = 14,0 mm 

Back Lean = 51,0 mm 

(Noveko AC037L,3.5 MHtz) 

Mesure of BF and BL : P2 Position 
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• Evolution of BF : no differencies 
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Act 5: Materials and Methods 

• 10 commercial herds in Brittany  
(France) with 3 different hyperprolific  
lines  

• 482 sows 

• For each sow 
• Back fat (BF) 

• Back lean (BL) (Noveko AC037L, 3.5 MHtz)  

• 4 times:  
• at weaning, 

• 4 weeks after mating 

• 3 weeks before farrowing 

• farrowing ; 

• Data were analysed using a 3 factorial (BF, BL and genetic 
line, A, B and C) ANOVA test with p<0.05 as level of 
significance 



Classification of the sows 

Each sow was classified according to the BF 

and BL median* values of data 

*In probability theory and statistics, a median is described as the numeric  

value separating the higher half of a population from the lower half  

BF mm 

BL mm 

BL+ 

BF- 

BL- 

BF- 

BL+ 

BF+ 

BL- 

BF+ 



Morphotype # 
% 
Genetic 
(A/B/C) 

Mean 
parity 

Mean  
BF (mm) 

Mean  
BL (mm) 

BF+  /  BL+ 154 40/32/28 3.2 24.5 57.7 

BF+  /  BL- 85 34/39/27 2.9 23.5 49.1 

BF-  /  BL+ 104 27/36/37 2.9 17.1 57.1 

BF-  /  BL- 139 44/34/22 2.5 15.9 47.6 

Results 

BF+ BL+ 



BF+ 

BL+ 

BF+ 

BL- 

BF- 

BL+ 
BF- 

BL- 

Back fat 

Back lean 

Results : duration of farrowing 

A statistically significant effect of BL on duration of farrowing(p=0.04); 

No significant for BF (p=0.599) and genetic (p=0.790) 
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BF mm 

Relationship between Back fat (BF) and Back Lean (BL) at 

farrowing in P1 (primiparous) and P2 sows at farrowing 

Act 5: Main results 

BL mm 



Act 5: Discussion 

• Genetic selection 

• Growth and body composition 

• Hyperprolificacy 

• Consequences: 

• Over-Muscled Sow Syndrome 

• At farrowing: hyperprolific litters 

• Farrowing difficulties;increase of time spent for survey; 

• Mortinatality 

• Partial lactation failure 

• Shoulder sores 

• Low feed intake 

– specially for the primiparous 

• … 

 

 

 

Morphotype BF-/BL+ 

and post-partum 

shoulder sores 



Liveweight of culling sows (kg) according to some genetic lines  

(INZO, 2009) 
each dot is the mean of culling weight sows from a given herd 

Genetic effect 
ΔW between herds >>> ΔW between genetic lines 
 
=> management 



• There are genetic specifications (Foxcroft et al., 2008).  

• We have to take into account, for a given genetic line,  

BF and BL.  

• Static (such as BF and BL at farrowing) or Dynamic ? 

•  we need to have standards on the evolution of BF and BL during 

the sow’s cycle (starting at gilt level).   

• Our eyes are: 

• Imprecise: huge inter-operators variation 

• Uncertain: BF is totally unpredictable in usual range  

• Incomplete: the visual conformation does not take into 

account BF and BL 

• The eyes can only say whether the sow is “a beautiful 

sow” or a “ugly sow”, but nothing more. 

 

Act 5: Discussion 



Nos perceptions … 
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Pottier and Martineau, 1999, Non published results  



Morphotypes of the hyperprolific sow 

(at farrowing) 

Solignac & Martineau 

IPVS 2010 Poster 1  

Solignac & Martineau 

IPVS 2010 Poster 2  



• If the sows’ body score is misassessed, their classification will be 

wrong and consequently, any nutritional strategy doomed. 

• This study is a first step to take into account a new parameter 

(BL),essential for a nutrition and management point of view;  

there are many interactions; 

• A good understanding of the dynamics of BL-BF allows a good 

nutrition , decrease of many problems like mortinatality,sow 

mortality,shoulder sores …and increase weaning efficiency; 

• It is always a compromise between prolificacy and the ability to 

wean;  

• For a practical aspect,we have elaborated a specific method to 

evaluate body composition and a specific feeding program to 

control lean mass on sows; 

• But ,first of all,the farmer must choose the type of sows he want 

to “build”and not to undergo ; 

Act 5: Solignac’s conclusion 



Paradigm and OMSS 
Gilt at selection for reproduction 

Farrowing +/-  

Milk production +/-  

Farrowing +++ 

Milk production +++ 

http://www.agriaffaires.com/occasion/bovin/1487911/charolaise.html


Proposal of a common pathophysiological 

process using the word homerhesis 









Body 
Building 

Syndrome 





Sow behavior and farrowing 
   

    





 





MMA, PDS 
Mastitis, Metritis, Agalactia Syndrome 

Postpartum Dysgalactia Syndrome 

MMA 
Mastitis, Metritis, Agalactia Syndrome 

 

 

 

PDS 

 Postpartum Dysgalactia Syndrome 



Hormonal changes involved in the farrowing process partly control the initiation of 

lactation. Indeed, the decline in circulating progesterone concentration before 

farrowing acts as a trigger for a succession of hormonal changes leading to 

farrowing and colostrum production 



Lactogenesis 
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Colostrum 

Adapted from Farmer et al., 2006 ;  Barrington et al., 2001 
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Lactogenesis & homeorhesis 

Galactopoiese 
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weaning 

J28 

AI 

G0 G105 G115 J1 J2 

Gestation 

parturition 

Lactation 

days 

Lactog. II Lactogenese I 

Colostrum 

Adapted from Farmer et al., 2006 ;  Barrington et al., 2001, Foisnet, 2010 

Tigh junction open closed 
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epithelia 
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Reiner, 2009 



Local Systemic 

Cytokines  

TNFα 

IL-1 

Prostaglandines  

PGE2 

Reiner, 2009 

Smooth muscles Central nervous  system 

Local  

action 

Systemic  

action 



Painful 

Catabolism 

Anorexia Hormonal balance 

(i.e. leptin, prolactin) 

Dysgalactia 

Reiner, 2009 



 Weak production of colostrum 
 

Less synthesis of lactose and higher 

permeability of lactocyte epithelium 

 

Link with hormonal changes within 48 hours 

before farrowing 

Dyshomeorhesis and production of colostrum 
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 Weak production n=4 
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PDS: pathophysiology 



Local Systemic 

Cytokines  
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10 « MMA sows » 

Serum TNFα 







• Constipation is common around 
farrowing 

•Hard faeces may create a physical 
obstacle pressing the birth canal 
(Cowart, 2007) 

•Discomfort/pain may influence 
hormonal pattern 
• Opioids inhibit release of oxytocin (Bicknell and Leng, 

1982; Douglas et al., 1995; Brown et al., 1999) 

•Prolonged constipation and endotoxins 
may break the gut barrier (Smith, 1985; 

Martineau et al., 1992)  

• Effect on the endocrine regulation??? 



Grannec 2007 

The majority of the sows don’t excrete faeces during 3 to 4 days  

(between F-3 and F+4) 



very wet faeces, unformed 

and liquid 
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between normal and wet; 

still formed, but not firm 
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Oliviero, 2008 
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3.8%                               7% 

Oliviero, 2008 

Evolution of the constipation index around farrowing (n=250 sows) 

Effect of fiber 



constipation vs duration of farrowing

y = -1,4095x + 7,2146

R2 = 0,1129

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

0,3 0,5 0,7 0,9 1,1 1,3 1,5 1,7 1,9 2,1 2,3 2,5 2,7 2,9 3,1

constipation score (mean)

d
u

ra
ti

o
n

 o
f 

fa
rr

o
w

in
g

 (
h

o
u

rs
)

A B

C   D

Oliviero, 2008 

Constipation index at farrowing and quality of farrowing 

 



        Dendogram cluster analysis 

                   % of similarity 

Huge changes around farrowing  

even with the same feed   

                    

T1 = Corn Soy          

T3 = High fibre 

T2 = Corn soy + Sb 

T4 = High fibre + Sb 

T3, day -21 
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T4, day +7 
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Effect on gut flora 

Letreut, 2009 
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Manual (help) versus natural farrowing  

Control Effect on gut flora 

Evaluation of the quality of farrowing 

Martineau, 2010 

12.5% 

vs 

4.6% 
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• Higher layer of back-fat associated 
with longer duration of farrowing 

•High level of fat may interfere with 
the lipid-soluble steroids 

•Progesterone:estrogens ratio >>> 
oxytocin receptors activation (McCracken et 

al., 1999; Russell et al., 2003) 

•Fat sows may have more fat layers 
around the birth canal 

•Reduction of the diameter / physical 
obstacle during the delivering (Cowart, 

2007) 
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