
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Protection of Mouse Heart Against Hypoxic Damage by AMP Deaminase
Inhibition
T. Borkowskia; E. M. Slominskaa; C. Orlewskab; S. Chlopickic; P. Siondalskid; M. H. Yacoube; R. T.
Smolenskiae

a Department of Biochemistry, Medical University of Gdansk, Poland b Department of Organic
Chemistry, Medical University of Gdansk, Poland c Department of Clinical Pharmacology, Jagiellonian
University, Krakow, Poland d Deparment of Cardiothoracic Surgery, Medical University of Gdansk,
Poland e Heart Science Centre, Imperial College London, United Kingdom

Online publication date: 11 June 2010

To cite this Article Borkowski, T. , Slominska, E. M. , Orlewska, C. , Chlopicki, S. , Siondalski, P. , Yacoub, M. H. and
Smolenski, R. T.(2010) 'Protection of Mouse Heart Against Hypoxic Damage by AMP Deaminase Inhibition',
Nucleosides, Nucleotides and Nucleic Acids, 29: 4, 449 — 452
To link to this Article: DOI: 10.1080/15257771003741364
URL: http://dx.doi.org/10.1080/15257771003741364

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/15257771003741364
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Nucleosides, Nucleotides and Nucleic Acids, 29:449–452, 2010
Copyright C© Taylor and Francis Group, LLC
ISSN: 1525-7770 print / 1532-2335 online
DOI: 10.1080/15257771003741364

PROTECTION OF MOUSE HEART AGAINST HYPOXIC DAMAGE

BY AMP DEAMINASE INHIBITION
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4Deparment of Cardiothoracic Surgery, Medical University of Gdansk, Poland
5Heart Science Centre, Imperial College London, United Kingdom

� Clinical observation in patients with heart disease indicates that reduced activity of AMP deam-
inase could be protective in heart failure and ischemic heart disease. This study evaluated the
effect of 3-[2-(3-carboxy-4-bromo-5,6,7,8-tetrahydronaphthyl)ethyl]-3,6,7,8-tetrahydroimidazo [4,5-
d][1,3]diazepin-8-ol, an AMP deaminase inhibitor (AMPDI) in the mouse heart subjected to hy-
poxia. ApoE/LDLR knock-out mice were subjected to reduced oxygen tension in breathing air. AM-
PDI was infused before hypoxia in the treated group. We observed amelioration of elcetrocardio-
graphic changes during hypoxia in the treated group that are consistent with a protective effect.

Keywords AMP deaminase; hypoxia; heart; mouse

INTRODUCTION

Several recent papers indicate that mutation in AMP deaminase (AMPD)
resulting in its reduced cardiac activity is protective in heart failure, ischemic
heart disease and in organ donors.[1,2] These observations highlight a po-
tential for development of new drugs to treat heart dysfunction. We recently
characterised the biological effects of an AMP deaminase inhibitor (AMPDI)
chemically synthesised according to a procedure described by Kasibhatla et
al.[3] We have demonstrated effective inhibition of AMP deaminase using
AMPDI in heart homogenates, with isolated enzyme and with isolated car-
diomyocytes.[4] Our parallel study in this issue shows inhibition of cardiac
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AMP deaminase using AMPDI in perfused heart.[5] We conducted also ex-
tensive analysis of the in vivo application of AMPDI based on analysis of
IMP accumulation in hearts subjected to global ischemia that demonstrated
70% inhibition of AMP deaminase. This study is currently in preparation for
publication. The current study was designed to evaluate whether application
of AMPDI in vivo protects hearts during experimental hypoxia.

MATERIALS AND METHODS

An AMP deaminase inhibitor (AMPDI): 3-[2-(3-carboxy-4-bromo-5,6,7,8
tetrahydronaphthyl)ethyl]-3,6,7,8-tetrahydroimidazo [4,5-d][1,3]diazepin-
8-ol was chemically synthesized according to the procedure established by
Kasibhatla et al.[3] Its identity was confirmed by NMR and mass spectrome-
try. The experimental model used was hypoxia in ApoE/LDLR-/- knockout
mice. This strain is prone to develop atherosclerosis in coronary arteries that
makes it vulnerable to reduction of oxygen tension in breathing air.[6] Conse-
quently, heart infarction develops with typical electrocardiographic changes.
The ApoE/LDLR-/- mice were anesthetized with pentobarbital and intu-
bated. Ventilation was carried out with a rodent ventilator at fixed volume.
Reduction of oxygen tension in breathing air was achieved by mixing air with
nitrogen. A rapid response oxygen sensor was connected in line to achieve
the desired oxygen tension. Preliminary experiments established that reduc-
tion of oxygen tension in breathing air to 5% for 5 minutes was sufficient to
induce electrocardiographic changes typical for cardiac ischemia with mini-
mum mortality during the procedure. AMPDI at 100mg/kg/30 minutes or
saline in controls was administered intravenously starting 30 minutes before
hypoxia. This dose has been established to reduce IMP accumulation during
ischemia to less than 30% of control in a preliminary experiments. ECG was
monitored during hypoxia using the electrodes attached to the chest.

RESULTS AND DISCUSSION

As illustrated in Figure 1, administration of AMPDI resulted in atten-
uation of ischemia in treated animals, according to electrocardiographic
changes. After 5 minutes of hypoxia, ST segment decreased by 0.15 ± 0.01
mV in controls and by 0.05 ± 0.01 mV in AMPDI treated animals (p < 0.05).
These results indicate that inhibition of AMP deaminase could be cardio-
protective in this in vivo experimental model of heart disease. Electrocardio-
graphic changes are an indication of altered myocardial cell potentials that is
a consequence of impaired energy metabolism in cardiomyocytes. Prior infu-
sion of AMPDI markedly reduced these changes. We have also established in
a preliminary experiments that the AMPDI concentration used in this study
is specific and effective in terms of inhibition of AMP deaminase in the heart
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FIGURE 1 Change of electrocardiographic ST segment in C57BL ApoALDLR-/- mouse during hypoxia
induced by reduction of oxygen content in breathing air to 5% (A). A dose of 5 mg of AMPDI was
intravenously infused for 30 minutes immediately before hypoxia. Values represent mean ± SEM, n = 5.
∗P < 0.05 versus control.

and causes a 70% reduction of the activity with no effect on other enzymes
or cell viability. One potential mechanism for the cardioprotective effect of
AMP deaminase inhibition may involve an elevated AMP concentration that
could enhance AMP regulated protein kinase activity and trigger a protec-
tive pathway in the heart.[7] Alternatively, elevated AMP concentration may
lead to increased production of adenosine via the 5′-nucleotidase pathway.
Increased adenosine concentration is reportedly protective in a number of
experimental models of heart disease.[8] Establishing the exact mechanism
will require further studies. There is increasing demand for new therapies of
heart failure and ischemic heart disease and the results of our study indicate
that AMP deaminase could be a therapeutic target.
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