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الملخص
[bookmark: _Hlk201514116][bookmark: _Hlk201515464]الانزيم المؤكسد المرجع للكزانثين (XOR) ينتمي الى مجموعة من الانزيمات تعرف بانزيمات الاماهة موليبدينوم حديد-كبريت فلافين. XOR الحيواني يتألف من تحت وحدتين ذو وزن جزيئي حوالي 300 كيلودالتن. كل تحت وحدة هي سلسلة بيبتيدية منفردة والتي تحتوي على واحد مرافق انزيم موليبدوبترين (Mo-pt) ووحدتين غير متماثلتين حديد-كبريت Fe-2S2 وواحد من مساعد انزيم .FAD الإنزيم يوجد تحت شكلين قابلين للتحول فيما بينهما وهما الشكل المؤكسد (XO, E.C. 1.1.3.2) والشكل المرجع.(XDH, E.C. 1.1.1.4)  يوجد  XORتحت شكلين أيضا الشكل النشط والشكل غير النشط تبعا الى نسبة الموليبدان Mo التي توجد في الشكل غير النشط في الأنواع المختلفة للإنزيم. دوره الاساسي ينحصر في ايض البيورينات حيث الهيبوكزانثين يتحول الى كزنثين والكزانثين الى حمض اليوريك. كما ان الانزيم يتفاعل مع كثير من مواد تفاعل اخرى الشيء الذي يصنفه ضمن الأنظمة الإنزيمية. بالإضافة الى ذلك فان  XORيتدخل في العديد من الأنشطة الفيزيولوجية والممرضة ويعود ذلك لقدرته على انتاج الانواع الاكسجين النشطة والانواع النيتروجين النشطة التي جعلت من الانزيم قيد الاهتمام في مجالات البحث العلمي. الدور الفيزيولوجي الرئيسي لهذا الانزيم يتدخل في نقل الإشارة والدفاع المناعي وكذلك ادرار الحليب. في حين يتلخص دور للإنزيم في الخلل الفيزيولوجي في تدخله بواسطة الانتاج المفرط لأنواع الاكسجين النشطة وحمض اليوريك في الكثير من الحالات المرضية مثل الاختناق واعاده الاحتقان والنقرس والعديد من الامراض الاخرى مرورا بالسرطان والتشيخ...... الخ. كما سلطت هذه الدراسة الضوء على احتمال استعمال المواد الطبيعية لتثبيط XOR مع تفادي الاعراض الجانبية.
الكلمات المفتاحية: الانزيم المؤكسد المرجع للكزانثين ;الهيبوكزانثين ;الكزانثين ;الانواع الاكسجين النشطة ;الانواع النيتروجينية النشطة.






Abstract
[bookmark: _Hlk201514224]Xanthine oxidoreductase (XOR) is part of a group of enzymes known as molybdenum iron-sulfur flavin hydroxylases. Animal XORs are homodimers with molecular mass of about 300 KDa. Each subunit contains a single peptide chain, which binds one molybdopterin cofactor (Mo-pt), two non-identical 2Fe-2S centers, and one FAS cofactor. It exists in two inter-convertible forms know as xanthine oxidase (XO, E.C. 1.17.3.2) and xanthine dehydrogenase (XDH, E.C. 1.17.1.4).  XOR exists in two forms: active and inactive form, depending on the lack of Mo in the inactive form present in any XOR species. Its primary role is purine metabolism, where hypoxanthine is converted to xanthine and xanthine to uric acid, XOR is also active with many other substrates, things which classify XOR as an enzyme system. Additionally, XOR is involved in numerous physio pathological functions by its main production of ROS and NOS, which give the enzyme a great spread over in scientific research. The main physiological role of the enzyme is basically linked to signal transduction   immune defense and lactation, whereas, in pathological role the enzyme is interfering in many diseases states, by the overproduction ROS or uric acid, leading to many physiological disorder such as  ischemia reperfusion, gout and going through a large number of diseases from cancer to aging…...Also this study focus on the possibility of using a natural product as XOR  inhibitors with less side effects. 

Keywords: Xanthine oxidoreductase; Hypoxanthine; Xanthine; ROS; NOS.
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[bookmark: _Toc201262361]Introduction
Xanthine oxidoreductase (XOR) is a member of a highly conserved Family of molybdo-flavoenzymes that are widely distributed enzyme that has been extensively studied for more than 100 years because of its abundance in bovine milk, which is available on a large scale. Bovine milk XOR is the first studied enzyme (Al-Shehri et al, 2020). It is generally recognized as the terminal enzyme of purine catabolism in man, catalyzing the hydroxylation of hypoxanthine to xanthine and of xanthine to urate (Chen et al, 2016).  XOR has been isolated from different species, from bacteria to men, yet minor structural and catalytical differences found in different species (Rouault et al, 2014). In mammals, XOR has been distributed in many organs; however highest levels are found in the liver, intestine and biological fluids such as blood and milk (Batchu and Mandava, 2016). In respect of humans, highest levels are found in liver and intestine, while a very low activity has been detected in other organs. (Stirpe et al, 2002). Interestingly, human endothelial cells from the microvasculature of several tissues have been reported as expressing high levels of XOR activity. XOR can be found in human milk and blood, but its activity is low compared to bovine milk and blood under physiological conditions, but it can be increased under pathological conditions (Battelli et al, 2014). Merely mammalian XOR exists in two forms, whereas other species contain only the XDH form.  This property is an added advantage to mammals to study XOR as an evolutionarily conserved housekeeping enzyme (Vorbach et al, 2003).  It is a well-studied enzyme with many of biochemical functions that plays a major role in the physiology and pathology of humans. However, many review papers have been published on the structural, physiology, pathological and catalytic mechanisms of this enzyme (Battelli et al, 2014), several questions are yet to be answered to resolve ambiguity in the interconversion of XDH to XO and its influence on biochemical activities.  
Oxygen is essential for life, but it is heavily involved in the initiation of oxidative stress, which, while beneficial to the body, can be harmful and lead to a variety of pathologies in certain situations. Indeed, this oxygen paradox leads to the formation of highly reactive free radicals (ROS). XOR is a cytoplasmic enzyme that produces reactive oxygen species by reducing hypoxanthine to xanthine and xanthine to uric acid, Free radicals are generally very unstable and will therefore react rapidly with nearby biological molecules. Consequently, they are capable of interacting with lipids, DNA, proteins, as well as the immune system through phagocytic cells or inflammatory mediators such as pro-inflammatory cytokines. ROS are produced physiologically continuously by aerobic organisms, particularly through mitochondrial respiration and phagocytosis. However, this production is controlled by enzymes with antioxidant activity that are naturally present in our bodies. The balance between ROS and these antioxidants is fragile, and an imbalance can lead to oxidative stress.
Although the relationship between oxidative stress and disease remains unclear, free radicals are produced in greater quantities during certain degenerative diseases.
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