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CHOLERA

http://www.who.int/csr/disease/cholera/globaltaskforce/en/

Caused by Vibrio cholerae.
Severe disease in ca. 5% of cases.
Estimated 120.000 deaths/year worldwide.

Symptoms: profuse watery diarrhea, vomiting, rapid dehydration and
shock. Without treatment, death can occur within hours.

The symptoms are caused by an ABg enterotoxin secreted by V.
cholerae after it reaches the host intestine

The AB; Enterotoxins

The Cholera Toxin (CT) and the Heat
Labile Toxin of E.coli (LT) are 80%
homologous ABj; proteins which use the
GM1 ganglioside as their selective
receptor on the surface of human
intestinal epithelial cells.




Non conventional methods for the control of bacterial infections

=Infectious diseases are the first cause of mortality in the word.

The insurgence of bacterial resistence to antibiotics requires new
strategies for health management and control

= One of the innovative approaches consists in controlling the infection and

its effects on the organism using antiadhesive or anti-toxin therapies.

Design, synthesis and biological activity
of cholera toxin (CT) inhibitors
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The CT:GM1 Complex

Ganglioside GM1

GM1 and ps-GM1 have the
same affinity for CT
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structural and functional
ganglioside mimics.
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PseudoGM1 CT ligands
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Divalent Calixarene: Fluorescence titrations

OH_OH
H, OH
0
Ho. O o o COOMe o 0
oH  NHAC [ j;f Q
e} N’\’(\o")~/‘N N’V(\o’}/‘N
H 3 3 .
Hooc—&=H H H H \¢
Me o™~
(OPLN

H
o
HOOCf. e o —~
o H H H H O~
OH Nw(vov}\,N N o N LA
Ho?b,\ NHAC b 3 EL X
o O (¢]
Ha F)/fo‘ COOMe %
OH OH
OH

0.1puMCT In this assay, the divalent
o] N ] calixarene appears more active
- -0 than the natural ligand 0-GM1

8 4 -//

1 ¢ _

_r IC5= 48 M

11
e e 0-GM1 ﬁ = 3950
2 ,; L divalent calix
0

0 200 400 600 800 1000 1200 1400

[L] nM
Casnati, Bernardi et al J. Am. Chem. Soc. 2005,127, 3660




Linker design:
Evolution of Cholera Toxin inhibitors
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| One simple 3-component library |
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1. Linear structures with lipophylic sidechain
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The most active so far!
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WAC test of amides and ureas

WAC test of amides and ureas
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