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Long history of ICUR/ICEU

I invited
5 Nobel Laureates:

• Julius AXELROD
• Christian De DUVE
• Linus PAULING
• John VANE
• Albert SZENT-GYORGYI







5th ICEU, Boston, MA, 1985



5th ICEU, Boston, MA, 1985



The TWO Vasarely posters

Now dedicated to ICUR Will remain logo of
ISCTICO/IUPHAR GI Section
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Novel animal models & new molecular -
cellular elements during ICUR history

• Novel animal models
– Gastric & duodenal ulcers by acetic acid (rats)

– Duodenal ulcers by cysteamine & its derivatives (rats, mice)

– Acute & chronic gastritis by SH alkylators (rats, mice)

– Enteritis by indomethacin (rats) & IL-10 deficiency (mice)

– Ulcerative colitis by TNBS or SH alkylators (rats, mice)

• New molecules
– Prostaglandins (PG) & sulfhydryls (SH) in gastroprotection

– Glucocorticoids (physiologic doses!) in gastroprotection

– Dopamine in duodenal ulceration & IBD

– Genes: egr-1, STAT3 in duodenal & gastric ulceration

– Angiogenic growth factors: bFGF, PDGF, VEGF for ulcer healing

• New cellular elements
– Vascular endothelial cells

– Angiogenesis



The first duodenal ulcerogens

• DU potency:

– Weak Potent Moderate
• Published:

– Szabo & Selye, Selye & Szabo., Selye,

– Arch. Pathol., 1972 Nature, 1973 Proc.Soc.Exp.Biol.Med.,1972

• Structure-activity:
– Szabo, Lancet, 1979

– Szabo et al., JPET, 1982

– Onishi et al., PNAS, 1991



Comparative effect of growth factors on
gastroduodenal secretion, cell proliferation,

and angiogenesis

Peptides Gs-acid Du-bicarb. Epith. Fibrobl. Angiog.

EGF ++ +/- +/-

bFGF -/ - + ++ ++

PDGF - - + ++ +

VEGF - NT - - ++



The major comparison of antiulcerogenic doses of
bFGF, PDGF, VEGF, and cimetidine in the rat

model of cysteamine-induced chronic duodenal ulcer

bFGF PDGF VEGF Cimetidine

Antiulcerogenic dose
(/100g)

100 ng 500 ng
1 µg

(1,000 ng)
10 mg

(1010pg)

Molecular weight 18,000 34,000 45,000 252

1 pmole 18 ng 34 ng 45 ng 252 pg

Antiulcerogenic dose
in pmole/100g

5.6 14.7 22.2 39,682,540.0

Molar comparison 7,086.168 2,699.492 1,787.502 1



New GI drugs developed during
the history of ICEU/ICUR

• PG derivatives

– Misoprostol (USA) & other PGs (Japan, China)

• Gastroprotective drugs

– Sucralfate (Japan & worldwide)

– Sofalcone (Japan: synthetic flavonoid derivative)

– BPC-157 (Croatia)

• NSAID-PL (with phospholipid attachments)

– Aspirin-PC (just approved by FDA)

• NASID-NO & NSAID-hydrogen sulfide (H2S)

• (H2-receptor antagonists, PPI & anti-Hp drugs)



Sucralfate (sucrose octasulfate-
aluminium salt) similar to heparin…



What is still misunderstood in ulcer
pathogenesis & gastroprotection

• In interpretation & evaluation:

– Acute erosions (heal spontaneously) vs.

– Ulcers (need granulation tissue/angiogenesis for healing)

• In ulcer induction:

– Local irritants (e.g., acetic acid, ethanol) vs.

– Systemic ulcerogens (e.g., cysteamine, MPTP)

• Mechanisms of gastroprotection:

– Indomethacin (COX inhibitor) counteracts some but not all
forms of gastroprotection

– SH alkylators (e.g., NEM) block every gastroprotective agent

– Thus, both endogenous PG & SH are important for
gastroprotection



Pathogenesis of pre-ulcer stages of duodenal ulceration
induced by cysteamine or the dopaminergic

neurotoxin MPTP
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Duodenal ulcer development

Duodenal ulcerogens
(e.g., drugs, stress)

Before
cysteamine

(1973)

Gastric acid in
50% of DU patients



Duodenal ulcer development
& poor healing

Duodenal ulcerogens
(e.g., drugs, stress)

After H. pylori
(1981)

Gastric acid in
50% of DU patients

H. pylori



ET-1

Egr-1

Anti-angiogenic factor
(endostatin, angiostatin)

Duodenal ulcer development
& poor healing

HIF-1α
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(e.g., cysteamine-like drugs)
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ET-1

Egr-1

Anti-angiogenic factor
(endostatin, angiostatin)

Duodenal
ulcer

HIF-1α
Endothelial injury,

increased vascular permeability,
ischemia-hypoxia

Duodenal ulcerogens
(e.g., cysteamine, propionitrile, mepirizole)

Angiogenic factors
(VEGF, PDGF, bFGF)

Diagram of summary
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Challenges in ulcer research
• Ulcer induction vs. poor healing

– Prof. Vincze Varro (Szeged, Hungary): “it’s difficult NOT to
induce ulcer” - at least in the stomach...

– Healing is the problem, not the induction.

• The balance between damaging & protective factors is
still valid!

– Look at the Vasarely poster!

• Molecular & cellular mechanisms of healing are still not
completely clear, esp., in the lower GI tract: PlGF!

• GI ulcer/inflammation & cancer connection!?

• Role of ‘ulcer conferences/symposia’

– 15th Taishotoyoma Int. Symp. on Gastroenterology (last: 2013)

– ICUR (16th in Seoul) & ISCTICO (10th in Kyoto) should continue.



Western blot of placental growth factor (PlGF)
expression in experimental DU and UC in rats

PlGF
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Nuetralization of placental growth factor (PlGF)
in cysteamine-induced DU and iodoacetamide-induced UC
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Conclusions

• The almost 40 years of ICUR/ICEU lead to productive
discussions & creative discoveries.

• During this period novel animal models (e.g., acetic
acid, cysteamine) have been discovered.

• Also identified were new molecules: PG, SH, H2S,
dopamine, GC, genes (egr-1, STAT3) & angiogenic
growth factors in ulcer development & healing.

• New cellular elements (e.g., vascular endotehleail cells
& angiogenesis) also became targets of ulcer research.

• Thus, series like ICUR & ISCTICO are very useful &
productive – not only because of the original Greek
meaning of “symposion”…



Symposium - Conference


