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Comparative laboratory evaluation of Pronto Dry, CLOtest, Nycomed Endosc-Hp and BIOHIT tests for the detection of Helicobacter pylori urease with respect to their speed of reaction and detection limits.

Materials and methods

The speed of urease reaction in relation to the number of Hp cells.

Fresh Helicobacter agar cultures of 10 Hp strains (grown for 72 hours) were washed out with saline solution, centrifuged at 10 000 rpm for 5 min. and re-suspended in the new portion of the saline. The number of Hp cells in this solution was estimated by means of bacteriological counting chamber (Helber) in a contrast-phase microscope, and then the final cell concentration was adjusted with the saline to 109 Hp/ml. Two-fold dilutions of this suspension were made and 0.01 ml of each Hp dilution was transferred onto Pronto Dry, CLOtest, Endosc-Hp and BIOHIT tests. Results of the urease reaction were noted at room temperature after various periods of time. They are presented in Table 1. 

The speed of urease reaction and detection limits in relation to the SIGMA standard urease diluted in the saline solution.

Two-fold dilutions of the plant urease (Sigma, U-1500, type III from Jack Beans) in the saline solution were made in such a way that in consecutive tubes the selected concentrations of the urease in 5 µl were from 0.1 to 0.0015 units. From such urease dilutions, 5 µl were transferred onto the Pronto Cry, CLOtest, and Endosc-Hp and BIOHIT tests and urease reaction was monitored after 1, 5, 10, 30 and 60 minutes (table 2). 

Results and discussion

It may be noticed in Table 1 that with Hp cells, the visible urease reaction of Pronto Dry appeared always within 30 minutes and it was clearly faster than that of the CLOtest, Endosc-Hp and BIOHIT tests which, using 3.0 x 106  Hp cells, did not react in 60 minutes. 

This feature is important for both the gastroenterologists and patients. According to our observations carried out with the Pronto Dry tests at several gastroscopy units, patients were always receiving the results of their Hp examination within 30 minutes after the gastroscopy was completed. Eighty nine percent of positive results had the positive reaction in 15 minutes and remaining 15% had a positive reaction within 30 minutes. Such a high speed of the urease reaction with the Pronto Dry is possible due to the fact that the specimen juice containing urease is instantly squeezed out directly onto the test reagents and it does not require slow diffusion of urease into the agar gel or the test fluid as it is in the case of other tests. Such a fast reaction with the Pronto Dry enables avoidance of false-positive reactions which may take place with the agar gel tests of which time of their monitoring is up to 24 hours, what gives a chance for multiplication of other concomitant urease producers. 

Results shown in Table 2 show that after 1 minute as little as 0.006 urease units may produce visible reaction in Pronto Dry test and detection limit after 30 min. and after 1 hour is 0.0015 units. It may also be noticed that the speed of urease reaction is very high and that 0.0015 units of the enzyme may be detected within 30 min. 

All the agar gel urease tests must be stored refrigerated to maintain their shelf live for a determined period of time. The Pronto Dry urease tests, which are always in the dry form, are protected from microbial multiplication by their very low water activity (wa) and require no refrigeration. Their high diagnostic value is maintained over 2 years.  In addition, agar gel urease tests react very slowly if not pre-heated to room temperature before use, unlike Pronto Dry which can be used immediately.

In summary, based on the laboratory evaluation of the Pronto Dry urease tests, it may be stated that their detection limits are around 104 Hp cells or 0.0015 urease units. The speed of urease reaction of the Pronto Dry is high enough for obtaining results within around 30 min. The test is stable for at least 2 years and it doesn’t have to be stored under refrigeration. 
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Table 1. The speed of urease reaction* of the Pronto Dry , CLO, and BIOHIT tests in relation to the numbers of Hp cells. 

* Reactions: ++++ magenta; +++ amaranth; ++ dark pink; + light pink; - no color change

Table 2. The speed of the standard SIGMA urease reaction* and detection limits 
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*Reactions: ++++ magenta; +++ amaranth; ++ dark pink; + light pink; - no color change

