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Urease inhibition is really important in many areas as medicine, agriculture, ecology or economics. Nowadays it is known many ways how to inhibit urease, but most of the discovered inhibitors have side effects or low efficiency, which are the main grounds for trying to find some new inhibitors with better properties.
What Is Urease?

Ureasesarea very interesting group of enzymes, which are widely occurring in nature. They are produced by many organismsincluding plants, fungi, algae, bacteria and invertebrates. Ureases also occur in soils as a soil enzymeand due to their activity have an important role in nitrogen metabolism in nature. But not all ureases are the same, depends on their origin (i.e. the particular organism they are produced by) there is some difference in their protein structure. One curiosity: Urease was the first enzyme that have been crystallised, it was significant scientific discovery.
Ureases have a catalytic function. Their activity consists in catalysing the hydrolysis (decomposition) of urea. Final products of this reaction are an ammonia and carbon dioxide. Released ammonia causes an alkalization of the environment.The catalysed urea hydrolysis passes of much more fast than in case of non-catalysed reaction.
The substrate for the reaction urea is nearly ubiquitous in the environment, arises mainly from urine excretion by animals and decompositions of corpse organisms; urea also constitutes a major part of nitrogen fertilizers and so is plenteously applied to the nature by humans.
In the plant kingdom, the primary role of urease is to make urea possible as a source of nitrogen, because plants need nitrogen to grow. Urea can be internally generated or external.Considerable amounts of nitrogen comes from the urea; but urea is not available as a nitrogen source unless is hydrolysed by urease and decomposed. Urease function also prevents the toxically effects on the plant issues caused by too high concentration of urea, because if urea was not hydrolysed it would cumulate and settle in the organism.
Ureases which occurs in soils (= soil ureases) have an analogous role as the ureases in plants. His mission is to decompose urea present at the soils, and therethroughallow the use of urea as a nitrogen parent to plant. It means that the soil ureases activity is the reason why urea can be used as a nitrogen fertilizer. But on the other hand, if the decomposition of urea is too rapid, nitrogen, in the form of ammonia, release to the atmosphere and so cannot be utilized by plants.
Why Is so Important to Inhibit Urease Activity?
Enzyme inhibitors are substances which affect the catalytic function of the enzyme, make slower or even stop the catalysis. It follows that urease inhibitors slow down or stop the catalytic function of urease. We can also say that urease inhibitors are substances which show an antiurease activity.

The importance of urease inhibition is noticeable in plenty of areas, besides others in agriculture, and medicine.As it is said in the preceding paragraph, urea comprises substantial part of nitrogen fertilizers.Owing to the urease activity, urea applied as a nitrogen fertilizer converts to ammonia very rapidly, the ammonia volatilizes into the atmosphere, which cause a lower effectiveness of the fertilizers. By addition urease inhibitor to the fertilizer we can make urea decompose in much lower extent, so that the reduction of fertilizer effectiveness is insignificant.

Another occasion where the antiurease activity is used is also connected with agricultural area. It is proved that high concentration of the ammonia in animal husbandries has a bad impact on the animal’s health as well as the health of the staff. Moreover, high ammonia concentration also cause a productivity reduction of the animals. In this case, the urease inhibitor can be added either in feed or dung through which we decrease the amount of ammonia production, so the results are an improvement of the living conditions and of course animal productivity, too.
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Medically, ureases inhibitors can be used in curing infections which are caused by ureolytic bacteria (i.e. bacteria, which synthesize urea, because ureases help bacteria grow. Helicobacter pylori(HP) is an ureolytic bacterium which colonizes the mucosal lining of the stomach and may cause gastric or gastroduodenalulcers and some others intestinal problems. Its activity is also associated with hepatic coma, gastric MALT lymphoma and gastric cancer.This bacterium can survive just thanks to its ability to produce urease. The aggressively acidic stomach environment is not advantageous for life of many microorganisms, even for Helicobacter pylori. But the produced urease cause hydrolysis of urea which is present in the stomach (not in large quantity), the reaction product ammonia induces alternation of the pH value (ammonia is alkaline),which is suitable for bacterial growth. Besides that ammonia also cause injury to stomach epithelium.
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HP infection is one of the most prevalent infections world-wide and it is estimated that even half of the human race is infected. Presently, studies focused on connection HP with several extra-intestinal complications are in progress.
In the group ofureolytic bacteria belongalso, for example,Proteus vulgaris, which causes urinary tract inflammation. The problem in curing these infections is mainly the resistance to antibiotics, which are used for the treatment, so urease inhibitors could be good helpers in bacteria’s elimination.
Urease Inhibitors and Their Origin
Thanks to their wide utilization opportunity, urease inhibitors have become the topic of many studies. Many compounds which show antiurease activity have been already discovered and are used; we can differentiate natural and synthetic. But as I mention in the introduction, lots of the discovered ones have a low efficiency and side effects what are the chief reasons for attempts to find some new inhibitors with better properties and so with better use. 
Potential and also convenient source of new urease inhibitors are plants, because of their relatively simple availability and low cost. Lots of plants species have been and is tested in order to discover some agents which have an ability to inhibit urease.Antiurease activity has been already detected at, for example, a plant called Yucca Schidigera, which originate from South America, or at Allium sativum, which is just a Latin name for common garlic.
Sources:

Krajewska, Barbara. "Ureases I. Functional, catalytic and kineticproperties: A review." JournalofMolecularCatalysis B: Enzymatic 59.1 (2009): 9-21.

Thomas, Ben, and David Tolley. "Concurrenturinarytractinfection and stone disease: pathogenesis, diagnosis and management." NatureClinicalPractice Urology 5.12 (2008): 668-675.

Sirko, Agnieszka, and Robert Brodzik. "Plant ureases: roles and regulation."Acta BiochimicaPolonica 47.4 (2000): 1189.

Mobley, Harry LT, George L. Mendz, and Stuart L. Hazell. Restriction and Modification Systems--Helicobacterpylori: Physiology and Genetics. ASM press, 2001.

