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Abstract:

The introduction of combinatorial chemistry and robotics for high throughput screening has changed the way drugs are discovered

today compared with 10�15 years ago when fewer compounds were tested in animal or organ models. The introduction of new

analytical techniques, especially liquid chromatography/mass spectrometry (LC/MS) has made it possible to characterize the

chemical properties, permeability, metabolic stability and metabolic fate of a large number of screening hits for further development

in a funnel-like manner. The purpose of this contribution is to discuss principles and recent strategies for metabolite identification

and to give an introduction to biotransformation studies. Metabolites are experimentally generated with the use of animal and human

recombinant expressed enzymes, and different liver and other tissue fractions like microsomes and slices. For separation and

identification of structurally diverse metabolites, LC/MS and tandem mass spectrometry (LC/MS/MS) techniques are commonly

used. The LC/MS and LC/MS/MS techniques are rapid, sensitive, easy to automate and robust, and therefore, they are the methods of

choice for these studies. The outcome of the metabolite identification studies is detection of metabolites that could be

pharmacologically active and contribute to the efficacy of a new chemical entity (NCE), and elimination of compounds that form

reactive intermediates and/or toxic metabolites that could cause adverse effects of NCE. If such information is available at an early

stage during the drug discovery process, the chemical structure of the compound may be modified to reduce the risk of idiosyncratic

and/or adverse drug reactions during clinical development.
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Abbreviations: APCI – atmospheric pressure chemical ioniza-

tion, API – atmospheric pressure ionization, APPI – atmos-

pheric pressure photo ionization, CYP – cytochrome P450, ESI

– electrospray ionization, GSH – L-glutathione, HLM – human

liver microsomes, LC – liquid chromatography, MS – mass

spectrometry, NCE – new chemical entity, NMR – nuclear

magnetic resonance spectroscopy, Q-Tof – quadrupole time-

of-flight mass analyser, Q-trap – quadrupole ion trap mass ana-

lyser

Introduction

Drug discovery and development is a time and costs

consuming process. On average, it takes approxi-

mately 12 years and costs about 1 billion USD to reg-

ister a new drug, and attrition of the process is high

�����������	��� 
������ ����� ��� ���	��� 341

�����������	��� 
�����

����� ��� ���	���


��� ��������

��������� � ����

�� 
�������� �� �� �! "�#���

��#��� $" %�!� �� �"���"��


	335	REVIEW Œ Endogenous neuroprotective factors: neurosteroids.
	Katarzyna Wojtal, Micha³ K. Trojnar, Stanis³aw J. Czuczwar

	341	REVIEW Œ Introduction to early in vitro identification 
of metabolites of new chemical entities in drug discovery and development.
	Pawe³ Baranczewski, Andrzej Stañczak, Antti Kautiainen, Per Sandin, Per-Olof Edlund

	353	REVIEW Œ Age-related macular degeneration (AMD): pathogenesis and therapy.
	Jerzy Z. Nowak

	364	Ephedrine-caffeine mixture in wet-cold stress.
	Marek Kowalczyk, Bo¿ena Antkowiak, Oktawiusz Antkowiak, Marek Brytan, Robert Zdanowski, Anna K³os, Anna Frankiewicz-Jó�ko

	373	Modulatory effect of sildenafil in diabetes and electroconvulsive shock-induced cognitive dysfunction in rats.
	Chandrashekhar S. Patil, Vijay Pal Singh, Shrinivas K. Kulkarni

	381	Ebselen attenuates oxidative stress in ischemic astrocytes depleted of glutathione. Comparison with glutathione precursors.
	Bo¿ena Gabryel, Andrzej Ma³ecki

	393	Kynurenic acid in human saliva Œ does it influence oral microflora?
	Damian Kuc, Mansur Rahnama, Tomasz Tomaszewski, Wojciech Rzeski, Katarzyna Wejksza, Teresa Urbanik-Sypniewska, Jolanta Parada-Turska, Marian Wielosz, Waldemar A. Turski

	399	Protective effects of early administration of alpha-lipoic acid against lipopolysaccharide-induced plasma lipid peroxidation.
	Beata Skibska, Gra¿yna Józefowicz- Okonkwo, Anna Gor¹ca

	405	Free radicals generated by xanthine/xanthine oxidase system augment nitric oxide synthase (NOS) and cyclooxygenase (COX)-independent component of bradykinin-induced vasodilatation in the isolated guinea pig heart.
	Valery I. Kozlovski, Rafal Olszanecki, Stefan Chlopicki

	413	Impact of hypercholesterolemia on toxicity of N-nitrosodiethylamine: biochemical and histopathological effects.
	Gaurav Mittal, A.P.S. Brar, Giridhar Soni

	420	Cerivastatin and hypercholesterolemia reduce apoptosis of cardiomyocytes in guinea pig papillary muscle subjected to hypoxia/reoxygenation.
	Rafa³ Dworakowski, Dorota Dworakowska, Ivan Kocic, Tomas Wirth, Marcin Grucha³a, Maciej Kamiñski, Jacek Petrusewicz, Seppo Yla- Herttuala, Andrzej Rynkiewicz

	SHORT COMMUNICATIONS
	427	Effect of MPEP treatment on brain-derived neurotrophic factor gene expression.
	Beata Legutko, Bernadeta Szewczyk, Lucyna Pomierny-Chamio³o, Gabriel Nowak, Andrzej Pilc


	431	Anticonvulsant and acute neurotoxic characteristics of nicotinic acid benzylamide: a preclinical study.
	Mariusz J. „wi¹der, Jarogniew J. £uszczki, Ryszard Paruszewski, Stanis³aw J. Czuczwar, Waldemar A. Turski

	435	Effect of tamoxifen and raloxifene on the conjugation of bile acids with taurine and glycine in ovariectomized rats.
	 Bogus³aw Czerny, Maria Teister, Zygmunt Juzyszyn, Adam Kamiñski, Andrzej Pawlik

	439	Effect of ovoalbumin on the survival of an H-Y incompatible skin graft in C57BL/6 mice.
	Monika Majewska, Katarzyna Zajac, Marta Kubera, Krzysztof Bryniarski, Maria Ptak, Agnieszka Basta-Kaim, Lucyna Ksi¹¿ek, Wlodzimierz Ptak, Wladys³aw Lasoñ, Marian Szczepanik

	443	Influence of fluvastatin on bone formation induced by demineralized bone matrix in mice.
	Ryszard Galus, Pawe³ W³odarski, Krzysztof H. W³odarski
	450	Note to Contributors




