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BACKG RO UND
›Approxim atelyone third of the grow ers and half of 
the sow s in Denm ark have a ‘suboptim al’ gastric 
health
›This is a severe anim al w elfare problem , and an 
im portant econom ical challenge in the sw ine 
production

›how to reduce gastriculcerswithoutjeopardizing
the feed efficiency?
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Pars esophagea
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M ECHANISMS
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Low  pH, high concentration

of gastricacid, pepsin and 

bile acids

Pars esophagea is not protected by m ucosa. 

Contact w ith the acid gastriccontentprovokesgastriculcer.                              

Im portance of inflam m atoryreactionsand oxdative stress reactions

in the epithelium ?                                                      
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EFFECTO F DISINTEGRATIO N METHO D O N STO MACH
SCO RE (NIELSEN AND INGVARTSEN, 1999)
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Disintegration Ground Roller-m illed

Disintegration level Fine Coarse Fine Coarse

No. of pigs (barrow s) 80 80 80 80

Norm al (”0”) % 1.3 72.4 67.7 73.3

Parakeratosis(”1-3”) % 62.7 26.1 27.9 24.0

Gastriclesion (”4-6”) % 30.7 0 2.9 2.7

Severe lesion (”7-10”) % 5.3 1.5 1.5 0

Avr. stom ach score 2.7 0.3 0.6 0.4

Conclusion: The disintegration m ethod (ground or rolled) before

pelleting is decisive for the developm entof gastriclesions! 

But particle size influencesthe feed efficiencynegatively. 
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AU-ANIS & SEGES:
EFFECT OF STRAW ON GASTRIC ULCERS
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N = 712 pigs

Figure mod. from Jensen, K.H.

Red: ulcers without scarring
Blue: ulcers and/or scarring

g straw per pigAm ountof straw is a problem :

–othertypes of straw ?



AARHUS
UNIVERSITET
SCIENCE AND TECHNO LO GY

AU-ANIS-G ASTRIC ULCERS
CHARLO TTE LAURIDSEN

29.08.2016

EFFECTO F STRAW O N GASTRIC HEALTH (CANIBE, C., 2013)
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W ith straw W ithoutstraw P-value

Stom ach content(g) 812 584 0.05

Dry m atter (%) 20.3 17.2 0.04

Aceticacid (m m ol/kg) 8.6 3.4 <0.01

Lacticacid (m m ol/kg) 31.7 12.6 0.08

pH 3.44 3.78 0.09

Phase separation, 1 hr. (m l) 99 79 <0.001

Phase separation, 24 hr. (m l) 98 76 <0.001

Ulcers(% of pigs) 3 35 0.03

Ulcersand/orscarring 15 60 0.03

Conclusion: High content of straw has a positive effect on gastric health, 

and effects are similar as to those observed after feeding with coarse feed
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PRO JECT RESEARCH AIM

›To studythe effectof dietaryhem p products on 
presence of gastriculcersin grow ers
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Industrial hem p:

- Easyto grow, handle and harvest

- Disease preventing potential

- No THC (tetrahydrocannabiol)
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SUG G ESTED MECHANISMSFO R HEMP?
›Hem p straw:
-More effective in 
absorbing liquid than 
other straw  types
-Very strong
-Can increase 
consistency of stom ach 
content
-and lead to less 
stom ach lesions 
because of less acid 
and fluidity  

›Hem p cake:
-Contains prebiotic 
fibres, bioactive 
substances and oil 
residues 
-Tissue protecting  
properties  
-The oil is used in hum an 
m edicine as a 
therapeutic m edical 
against inflam m atory 
diseases. 
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G RO W ER EXPERIMENT W ITH HEMP PRO DUCTS

›-to investigate if hem p products could prevent 
gastric ulcers in grow ers 
›Design: Four groups (100 pigs in each, 30-110 kg)
›Diet 1: Meal
›Diet 2: Pellets
›Diet 3: Pellets (with 4% hem p cake before pelleting)
›Diet 4: Pellets (with 4% hem p husk afterpelleting)

›Before slaughter: sam ples of saliva & feaces
›After slaughter: clinical evaluation of stom achs and 
sam pling of content and epithelium .
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Coarse m eal Fine pelleted

LIQ UID ABSO RPTIO N
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Sources:  VSP Meddelelse 1069

Score 0-5 Score 6-7 Score 7-10

Meal

Pellets

Hem p cake

Hem p husk%
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f 
St
o
m
a
c
h
s

Stom ach score of dietarytreatm ents
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STO M ACH CO NSISTENCY
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1: Meal 2: Pellets 2: Hem p
cake

3: Hem p husk

Num berof 
stom achs

107 110 103 108

% stom achs
w ith liquied
stom achs

99* 48 52 67*

*Statistical significantfrom  group 2
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M ETABO LO MIC PRO FILE O F SALIVA (LC-MS/MS) 

15

-10 -8 -6 -4 -2 0 2 4 6 8 10

-20

-15

-10

-5

0

5

10

15
 

  Healthy_9 

  Healthy_14

  Healthy_18

  Healthy_16

  Healthy_15

  Healthy_17

  Healthy_27

  Healthy_29

  Healthy_4 

  Ulcers_24 

  Healthy_36  Healthy_37

  Healthy_26

  Ulcers_13 

  Healthy_35

  Healthy_5 
  Healthy_25

  Ulcers_34 

Scores PC#1 (16.108%)

PLS Scores [Model 11: [10] 2nd variable selection]

  Ulcers_21 

  Healthy_1 

  Ulcers_20 

  Healthy_3 
  Healthy_8 

  Ulcers_32 

  Ulcers_11 
  Ulcers_2  

  Ulcers_31 

  Ulcers_30   Ulcers_10 

  Ulcers_19 
  Ulcers_6  

  Ulcers_33 
  Ulcers_12 

  Ulcers_23   Ulcers_22 

 

S
co

re
s 

P
C

#2
 (2

0.
52

7%
)

U l c e r s

H e a l t h y

›PLS –DA (partial least squares –discrim inant analysis)

Diet 2-4

Diet 1

Arachidonicacid cascade



AARHUS
UNIVERSITET
SCIENCE AND TECHNO LO GY

AU-ANIS-G ASTRIC ULCERS
CHARLO TTE LAURIDSEN

29.08.2016

O THER (PRELIMINARY) RESULTS
›Stom ach content:
›-less acetic acid, m yristicacid, lactic acid, butyric 
acid.... and dry m atter in ‘Ulcer’ pigs
›Upregulation of inflam m atory genes in epithelium  of 
‘Ulcer’ pigs
›but no difference in feacalm easurem ents 
(Prostaglandin and and calprotektin) 
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Ulcer healing

PGE2

Free arachidonic acid (ARA)  

COX2

Control of pathologicalprocesses
-and factors researched in sw ine

Melatonin,

(Bubenik et al, 1998)

ROS
Vitam in E,

Selenium

Regulation of immune response 

(proinflammatory cytokines)

Oxidation of 
epithelial cells
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CO NCLUSIO N AND PERSPECTIVE
›Hem p husk, but not hem p cake, could reduce 
proportion of severe gastric ulcers
›Pigs w ith severe gastric ulcers and pigs w ith no 
gastric ulcers could be discrim inated (m etabolom ic
profile of saliva)
›Continue studies on the pathogenesis in gastric ulcer 
developm ent
›Feeding m eal rem ains to be the best strategy to 
prevent the developm ent of gastric ulcers in pigs
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Råvare Gruppe 1 -Mel Gruppe 2 og 4 -Piller Gruppe 3 -Piller

Hvede 51,27 51,21 50,80

Byg 20,00 20,00 20,00

Sojaskrå 9,59 9,57 10,40

Hvedeklid 5,17 5,30 4,78

Rapsskrå 5,00 5,00 1,00

Solsikkeskrå, afskallet 5,00 5,00 5,00

Calcium carbonat, kridt 1,50 1,50 1,57

Palm eoliem ix 0,90 0,90 0,90

Fodersalt 0,48 0,48 0,48

Lysin 98 HCl 0,35 0,35 0,35

M onocalcium fosfat 0,31 0,31 0,28

Da Vit SL/US 0,20 0,20 0,20

Threonin 98 0,12 0,12 0,12

DL M ethionin 0,03 0,03 0,03

Ronozym e HPhos GT 4000 0,03 0,03 0,03

M icrogrits grøn 0,05 - -

M icrogrits blå - - 0,05

Ham pekage - - 4,00
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BIO ACTIVE FEED CO MPO NENTS
›Anti-bacterial: Susceptibility to gastric ulcers m ay be 
influenced by infectious diseases w ithout im plication 
of specific bacteria. Anti-bacterial com ponents (e.g. 
alginate, fatty acids) m ay inhibit the pathogenesis.
›Anti-oxidative: Disturbance in m ucosal balance 
betw een free radicals and antioxidants (e.g. vitam in 
E, selenium )
›Anti-inflam m atory: substances that can blockade 
and reduce the inflam m atory cascade (e.g. n-3 fatty 
acids)
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