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RESUMEN

Hippeastrum miniatum, es una especie nativa de la selva peruana usada

tradicionalmente como antidoto para la mordedura de serpiente.

Este trabajo parte de la hipotesis de que H. miniatum posee alcaloides inhibidores
de la acetilcolinesterasa y por tanto, podria ser un reservorio de moléculas activas
para el tratamiento del Alzheimer. Para corroborar esta hipoétesis, se identificaron

los alcaloides de los bulbos de Hippeastrum miniatum y se determind su actividad

inhibitoria de la colinesterasa; empleando métodos de alto rendimiento que incluyen
docking molecular y técnicas analiticas que integran la cromatografia de capa fina
(TLC), bioautografia enzimatica y espectrometria de masas en tdndem MALDI
TOF/TOF.

Mediante éstas técnicas, se han identificado satisfactoriamente 11 alcaloides,
destacando galanthamine y (+)-8-O-demethylhomolycorine.

La actividad anticolinesterasa in silico, fue evaluada mediante docking molecular.
Este analisis reporto la presencia de 7 alcaloides farmacoldégicamente importantes,
capaces de enlazarse al sitio catalitico y al sitio anionico periférico (PAS) de la
enzima.

La actividad anticolinesterasa in vitro, arrojo un ICso de 29.67ug/mL. Para identificar
los alcaloides responsables de esta actividad, se ha desarrollado por vez primera,
la técnica analitica que integra la bioautografia enzimatica por TLC con
espectrometria de masas en tindem MALDI TOF TOF fuera de linea.

Mediante ésta técnica se determiné que los alcaloides responsables de la inhibicién
de la acetilcolinesterasa son: pancratinine A, lycorine, clivonidine, galanthamine y
(+)-8-O-Demethylhomolycorine.

El docking molecular de (+)-8-O-Demethylhomolycorine con la acetilcolinesterasa,
muestra que éste se une al sitio catalitico y al PAS de la enzima, con una energia
libre de enlace de -8.79 Kcal/mol . Este alcaloide destaca porque ademas de poseer
actividad dual sobre la acetilcolinesterasa, reportes previos muestran que inhibe a
la enzima GSK - 3B, responsable de la hiperfosforilacion de la proteina Tau. Por
tanto, es una molécula multidiana prometedora para el desarrollo de farmacos mas
eficaces para el Alzheimer.

Palabras Clave: Hippeastrum miniatum, Alzheimer, inhibidor de

acetilcolinesterasa, TLC- MALDI TOF/ TOF, bioautografia enzimatica.



ABSTRACT

Hippeastrum miniatum is a native species of the Peruvian jungle, traditionally used

as an antidote for snake bite.

This work is based on the hypothesis that H. miniatum has acetylcholinesterase
inhibiting alkaloids and therefore could be a reservoir of active molecules for the
treatment of Alzheimer's. To corroborate this hypothesis, the alkaloids of the

Hippeastrum miniatum bulbs were identified and their cholinesterase inhibitory

activity was determined; employing high-throughput methods that include molecular
docking and analytical techniques that integrate thin layer chromatography (TLC),
enzymatic bioautography, and MALDI TOF / TOF tandem mass spectrometry.
Through these techniques, 11 alkaloids have been successfully identified,
highlighting galanthamine and (+)-8-O-demethylhomolycorine.

The anticholinesterase activity in silica was evaluted by molecular docking. This
analysis reported the presence of 7 pharmacologically important alkaloids, capable
of binding to the catalytic site and the peripheral anionic site (PAS) of the enzyme.
The anticholinesterase activity in vitro yields an IC50 of 29.67ug / mL. To identify
the alkaloids responsible for this activity, the analytical technique that integrates TLC
enzymatic bioautography with offine MALDI TOF TOF tandem mass spectrometry
has been developed for the first time. By means of this technique, it was determined
that the alkaloids responsible for the inhibition of acetylcholinesterase are:
pancratinine A, lycorine, clivonidine, galanthamine vy (+)-8-O-
Demethylhomolycorine.

Molecular docking of (+)-8-O-Demethylhomolycorine with acetylcholinesterase
shows that it binds to the catalytic site and to the PAS of the enzyme, with a free
binding energy of 8.79 Kcal / mol. This alkaloid stands out because in addition to
having dual activity on acetylcholinesterase, previous reports show that it inhibits
the GSK-3B enzyme, responsible for the hyperphosphorylation of the Tau protein.
Therefore, it is a promising multi-drug molecule for the development of more

effective drugs for Alzheimer's.

KEY WORDS: Hippeastrum miniatum, Alzheimer, acetylcholinesterase inhibitor,
TLC- MALDI TOF/ TOF, enzymatic bioautography.
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