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Duodenal ulcerogens:  

     Cysteamine-HCl (25mg/100g) 

     Propionitrile (10mg/100g) 

     1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-HCl (5mg/100g) 

 

Control: Ethanolamine (ET), 

               a non-ulcerogenic structural analogue of cysteamine 

               

Pretreatments with endothelin (ET) A and B receptor antagonist,  

      bosentan (10 mg/100g) 

 

Evan’s blue (1mg/100g) iv,  

Mucosal concentration was measured spectrophotomedtrically 



Effects of Cysteamine on Vascular permeability 

of the duodenal mucosa 



Effects of Propionitrile on Vascular permeability 

of the duodenal mucosa 



Effects of MPTP on Vascular permeability of the 

duodenal mucosa 



Endotheline related duodenal vascular 

permeability increase may be a comon element 

in the early phase of duodenal ulceration. 



Stress: Burn injury to rat’s back skin 
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Gastroenterology. 1985 Jan;88(1 Pt 2):228-36. 

Early vascular injury and increased vascular permeability in gastric 

mucosal injury caused by ethanol in the rat. 

Szabo S, Trier JS, Brown A, Schnoor J 
Abstract 
The hypothesis that vascular injury contributes to the development of hemorrhagic erosions after intragastric 

administration of ethanol has been examined in the rat using vascular tracers. Extravasation of intravenously 

injected Evans blue into the gastric wall and into gastric contents was used as an indicator of vascular 

permeability. India ink and monastral blue, which label damaged blood vessels, were used to demonstrate 

vascular injury morphologically. Intragastric instillation of 75% and 100% ethanol induced increased 

vascular permeability within 1-3 min and resulted in monastral blue labeling of vessels in 13% and 17%, 

respectively, of the glandular mucosa within 1 min. After 1 h of 100% ethanol exposure, the areal density of 

monastral blue-stained blood vessels did not increase compared with that seen at 1 min, but the areal density 

of grossly visible hemorrhagic lesions increased strikingly and approximated that of vessel staining. The 

hemorrhagic erosions consistently occurred in regions of glandular mucosa where vessels were stained with 

monastral blue. Pretreatment with prostaglandin F2 beta or cysteamine reduced ethanol-induced Evans blue 

extravasation and monastral blue staining of mucosal blood vessels but did not reduce histologic evidence of 

gastric surface cell damage in the glandular mucosa. As increased vascular permeability and morphologically 

detectable vascular lesions consistently preceded the development of grossly visible hemorrhagic erosions in 

the glandular mucosa, we suggest that vascular injury is an early pathogenetic factor in the development of 

ethanol-induced gastric hemorrhagic erosions. The data also indicate that the degree of vascular damage, 

unlike the injury to surface epithelial cells, is reduced by pretreatment with prostaglandin F2 beta or the 

sulfhydryl cysteamine. 

http://www.ncbi.nlm.nih.gov/pubmed/3871087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Szabo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=3871087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trier%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=3871087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20A%5BAuthor%5D&cauthor=true&cauthor_uid=3871087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schnoor%20J%5BAuthor%5D&cauthor=true&cauthor_uid=3871087


Endotheline related duodenal vascular 

permeability increase may be a common element 

in the early phase of duodenal ulceration. 

 

(Endotheline related) gastric vascular 

permeability increase was also observed in a 

stress induced gastric mucosal injury model. 

 

Vascular permeability increase may be a 

common element in the early phase of mucosal 

injury. 
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To confirm blood flow  
Anterior resection of the rectum 
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"The mucosal venules 

connected with the mucosal 

capillary network only at, or 

very close to, the luminal 

surface of the cast and passed 

through the mucosa without 

receiving further tributaries, i.e. 

all mucosal capillary blood 

must drain via vessels close to 

the stomach lumen “.  

Gannon B, et al. J Anat 

135:667-683, 1982. 
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"The mucosal venules 
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A part of  

capillary blood can 

drain via vessels 

close to the base of  

the stomach. 





A possible defensive mechanism 

in the basal region of the gastric mucosa 
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A possible defensive mechanism 

in the basal region  

of the gastric mucosa 
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 In the resected stomach, the hypha of 

Candida with massive granulocytes 

infiltration were observed at the base of 

ulcer microscopically.  
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Experimental analysis: Method 

Cysteamine (31mg/100g) was administered thrice on Day 1 to Male Wistar rats in the 

Candida group (n=17) and the saline group (n=15).  

Candida albicans at a density of 108 in 0.5ml of saline was administered 1 hour before, 12 

hours and 24 hours after the first administration of cysteamine in the Candida group.  



Incidence of duodenal 

ulcer perforation  

Fisher’s exact test p<0.01 

Positive Negative rate 
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H&E. stain 

Pathological findings 

Grocott stain 

PAS stain 
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Disruption of 

the defensive 

mechanisms 

at the base of  

gastric mucosa 

Candida 

SUMMARY 

Vascular permeability increase 

aggravation 



“Stress” is the crucial factor from 

perspectives of the surgeon in 2016,  

80 years after the article of Hans Selye. 


