
EP 0 204 438 B1 Description BACKGROUND OF THE INVENTION 5    - This
invention relates to compositions and methods for the detection of urease
as ameansofdiagnosing the presence of gastrointestinal disease. Factors
adversely affecting the funtion of the gastrointestinal system in humans
are exceedingly varied In their nature. Such disorders may arise In the
upper or lower gastrointestinal tracts or both. There is a broad range of
causes of gastrointestinal disorders, including genetic, physiological,
environmental, and 10  psychogenic factors. Accordingly, the diagnosis and
management of these disorders can be exceptionally difficult A detaled
discussion of gastrointestinal tract functions, disorders, causes, and
treatments can be found In Spiro, Clinical Gastroenterology (3d. edition
1983). Among the chronic disorders of the upper gastrointestinal tract are
those which fall under the general categories of gastritis and peptic ulcer
disease. (The upper gastrointestinal tract is generally defined as 15
including the esophagus, the stomach, the duodenum, the Jejunum, and llium
) Peptic ulcers are lesions of the gastrointestinal trct lining,
characterized by loss of tissue due to the action of digestive acids and
pep- sin. It has been generally held that peptic ulcers are caused either
by gastric hypersecretion, or(more often) by decreased resistance of the
gastric lining to digestive acids and pepsin. Gastritis is, by definition,
typified by an inflammation of the stomach mucosa. In practice, though, the
disorder is manifested by a broad range 20  of poorly-defined, and
heretofore inadequately treated, symptoms such as Indigestion, "heart bum",
dys- pepsia and excessive eructation. A general discussion of gastritis
appears In B.J. Marshall and J.R Warren, "Unidentified Curved Bacilli In
the Stomach of Patients with Gastritis and Peptic Ulceration". The Lancet,
1311-1315 (1984), and in R.Greenlaw, et al, "Gastroduodenitis, A Broader
Concept of Peptic Ulcer Dis- ease". 25 Digestive Dieases and Sciences 660
672 (1980). 25     As with the management of any disorder, the rapid
precise, and accurate diagnosis of gastrointestinal disorders Is of
paramount importance. However, the diagnostic methods typically employed In
the art are often slow, cumbersome, costly and may yield equivocal or
Inaccurate results. See, eg., Spiro, supra. it has been discovered that
many disorders affecting the upper gastrointestinal   tract are mediated by
bacteria, such as those of the genus Campylobacter, particularly
Campylobacter pylorldis. so     Presently used methods of detecting
campylobacter pyloridis are time consuming and expensive. In particular, it
is not possible to complete a test to detect the infection within the time
of an appointmentof a patient with a physician. Thus, there is a need for
further consultation. Campylobacter pyloridis Is almost unique in its
ability to produce large amounts of urease enzyme. 35  Urease splits urea
to form ammonla and carbon dioxide. It has now been discovered that the
urease enzyme produced by campylobacter pyloridis is so active that it
destroys all urea present In gastric juices of humans The presentinvention
provides a method forthe detection of preformed urease present In gastric
tissue infected with campylobacterpyloridis. The presence of such preformed
urease in gastric mucosa is pathog- 4o  nomonic of the infection and
indicates that gastritis is present Further, the method of the present
invention has general applicability for the detection of preformed urease.
For example, It may be used for the detection of preformed urease In the
vomitus of patients with carn- pylobacter pyloridis gastritis. Also, it may
be used to detect the presence of preformed urease In leguminous 45
plants. The presence of urease in these plants may be an indication of the
presence of toxins In pasture which can cause gas production or bloat In
animals. The methods and compositions of this invention thus provide a
rapid, Inexpensive, and accurate diag- nosis of the presence of urease
resulting from such disorders 50  SUMMARY OF THE INVENTION In
accordancewith one aspectof the present Invention there is provided
acomposition forthediagnosis of gastrointestinal disorder in a human or
lower animal subject by detection of urease In gastric material of the
subject, which comprises 55     (a) urea, preferably at a concentration of
from about 10 to about 40 grams per litre; (b) a bactericide which
substantially inhibits growth of urease producing organisms, preferably at
a con- centration of from about 1 to about 5 grams per litre; (c) a pH
Indicator which undergoes a colour change upon an increase of pH, at an
effective concen- 2 



EP 0 204 438 B1 tration; and (d) water; wherein said composition has an
acid pH ofatleast 5.0, and the pH of said composition isatleastabout one pH
unit lower then the pKa of said indicator. 5      Preferably, the
composition of the present Invention is In gel form containing a gelling
agent at a con- centration of from about 5 to about 50 grams per lire. In
accordance with another aspect of the present invention there is provided a
method forthe diagnosis ofgastrointestinal disorder ln a human
orloweranimal suct by detection of urease in gastric material of the
subject comprising the steps of obtaining a sample of gastric material from
said subject contacting said sample with a composition of the present
Invention, 10  and observing any colour change in said composion. Al
concentrations herein are by weight of component per volume of total
composition. DESCRIPTION of THE DRAWINGS 15     The accompanying drawings
areof a preferred test device useful in the method of the present
invention. In particular, Fure 1 is an isometric view of a test device of
this Invention, with a cutaway exposing a con- tainer containing a
composition of this invention; Figure 2 is a sectional view of the device
of Figure 1; and Figure 3 Is an isometric view of the device of Figure 1,
showing the device In use. 20 DESCRIPTION OF THE INVENTlON As used heren,
"an effective concentration" of indicator Is a concentration of
indicatorwhich effects a readly-discernible colour of the composition of
this Invention when used according to the method of this 25  Invention.
Typically, the indicator is present at a level of from about 2 to about 150
milligrams per litre, pref- erably from about 20 to about 150 milligrams
per litre. it Is found that amounts of urea In the range from about 10 to
about 40 grams per litre of the composition of the present invention are
sufficient for reaction with the preformed urease present in typical
specimens to produce a colourchange. When the urease con- tacts the urea a
eaction follows which produces ammonia. 30     The presence of ammonia
increases the pH ofthe adjacentportion ofthe carrier medium and if
sufficient ammonia is produced there is a resultant colour change because
of the presence of the pH indicator. More preferably, the composition of
the present Invention contains urea at a concentration of from about 20 to
about 40 grams per litre. As used herein, "gastrointestinal  disorder"
encompasses any disease or other disorderof the gastroin- 35  testinl tract
ofa human or lower animal. Such gastrointestinal disorders Include, for
example  disorders not manifested by presence of ulcerations In the gastric
mucosa (herein "non-ulcerative gastrointestinal dis- order"), Including
chronic or atrophic gastritis, gastroenteritis, non-ulcer dyspepsia,
esophogeal reflux dis- ease and gastric motility disorders; and "peptic
ulcer disease", ie., gastric and duodenal doers. In
particular,"gastrointestinal disorder" refers to such disorders of the
upper gastrointestinal tract caused or 40  mediated by bacteria, Including
campylobacter-like organisms (herein "CLO"), eg.,Campylobacter pylori- dis.
Such CLO include those described in J.R Warren and B.J. Marshall,
"Unidentified Curved Bacilli on Gastric Epithelium in Active Chronic
Gastritis", The Lancet 1273-127 (1983). Urea is of the formula [err] and is
a naturally occurring product of protein metabolism. Urea for use in the
compositions of this invention is available from a variety of commercial
sources. As a basis for 45  this invention, it has been found that gastric
materials from humans or other animals having gastrointestinal disorders
contain relatively large quantities of urease (urea amidohydrolase), which
hydrolyses urea to ammonia and carbon dioxide (or ammonium carbonate). The
compositions of this invention serve, in part, to detect the presence of
urease through Its hydrolysis of urea. The pH indicators useful In this
Invention are weak acids, with sharply different colours in their dis- 50
soclated (Ionized) and undissociated (neutral) states. The indicators
useful herein preferably have [err] values of from about 6.5 to about 8.5,
preferably from about 7.0 to about 8.0. The colour exhibited by the
Indicator In the present composition will depend upon the pH of the
composition, the particular indicator used, and the dissociation constant
[err] for that indicator [err] As the colour exhibited by the indicator
changes over a range of pH values [err], the indicators useful in the
present 55  composition change colour over a pH range of from about 5.5 to
about 9.0, preferably from about 6.5 to 



about 8.5. The pH of the composition of the present invention is,
accordingly, adjusted to a pH at least about one pH unit lower than the
[err] of the Indicator used (i.e., having a hydrogen ion concentration
[err] ten times less than (10% of) the hydrogen ion concentration in a
solution having a pH equal to the [err] of the indicator). 3    EP 0 204
438 B1 Preferably, the pH is adjusted to a pH about two pH units below the
[err]of the Indicator. Adjustment of the pH of the present compositions can
be effected by addition of a base (e.g., sodium hydroxide) or an acid
(e.g., hydrochloric acid or citric acid). Thus, preferably, the pH of the
composition of this invention is adjusted to a pH of from about 5.0 to
about 6.5, more preferably from about 5.0 to about 6.0. 5      Indicators
among those useful herein Include p-nitrophenol, bromothymol blue
(dibromothymolsul- fonphthalein), phenol red (phenolsulfonphthalein),
neutral red (2-methyl-3-amino-6-dimethylami- nophenazine), quinoline blue
(cyanine), cresol red (o-cresolsuifonphthalein), metacresol purple
(m-cresolsulfonphthalein), and thymol blue (thymolsulfonphthalein).
Bromothymol blue, phenol red, neutral red and cresol red are preferred
indicators for use In the compositons of this Invention. 10     Indicators
among those useful herein are described In the The Merck Index (9th ed.
1976). The bactericide Incorporated In the compositions of this invention
Is one or more materials which sub- stantially inhibitthe growth of
urease-producing organisms in the composition. The bactericide Is most
pref- erably present In an amount in the range from 2 to 4 grams per litre
of the composition. Bactericides useful In this invention include sodium
azlde and methyihydroxybenzoate Methylhyd- 15  noxybenzoate is a
particularly preferred bactericide. The spec fic amount of bactericide to
be used In this present composition depends upon factors well known in the
microbiological arts, such as the particular bac- tericide used, and the
bactericidal properties (if any) of the other components in the present
compositions. The presence of the bactericide means that in the absence of
an excess of alkali the test will only give a positive result when there is
preformed urease present in the sample of gastric material. 20      The
compositions of this Invention may contain optional components which affect
the performance or physical charateristics ofthe compositions. Such
additional components must not, however, Interfere with the indicator, as
by obscuring the colours exhibited by the Indicator. The compositions of
this invention preferably contain a gelling agent, so that the compositions
are in a semisolid state at ambient conditions. A particularly preferred
galling agent is agar, preferably present at a 25  level of from about 5 to
about 50 grams per litre, more preferably from about 10 to about 20 grams
per litre. The agarused in the compositions of this invention is readily
availablefrom a varietyof commercial sources. Typically. agar (a
polysaccharide complex) is extracted from the agarocytes of certain algae.
Also, prefer- ably, the agar used In the present composition Is
nonnutritive, i.e., does not support the growth of microor- ganisms In fact
since the test of the present Invention Is Intended to detect only the
presence of preformed 30  bacterial urease, the usual microbial nutrients
may be omitted from the compositions A particularly preferred optional
component of the present Invenon is a buffer. As stated above, the
compositions  f this Invention are adjusted to a pH at least one pH unit
below the [err] of the indicator used. Thus, preferably, the pH of the
present composition is from about 5.0 to about 6.5, more preferably from
about   5.0 to about 6.0.This pH of the final composition is preferably
effected by the addition of a suitable 35  buffer. Such buffers are well
known In the chemical art, including the use ofsuch weak acid salts as
sodium bisulfate, sodium acetate and sodium phosphate. The total amount of
buffer incorporated In the present composition will depend upon the total
amount of urea Incorporated In the composition, such that the buffer does
not prevent sufficient change In compo- sition pH (resulting from
hydrolysis of the urea present), so as to cause a change In the colour of
the indicator 4o  used. However, the buffer Is preferably present In a
concentration sufficient to prent substantial changes In composition [err]
and (thereby) spurious Indicator colour changes, due to chemicals other
than preformed urease enzyme In the gastric material sample to be analyzed.
Typically, then, the buffer is Incorporated In the present composition at
concentrations of from about 50 to about 2000 milligrams per litre. (As
used 45   herein, the buffer concentration includes the concentration of
the buffer salt and of the acid used to effect pH adjustment of the
composition.) As used herein, "gastric material" refers to any material
obtained directly or Indirectly from the upper gastrointestinal tract of a
human or other animal. Such materials Include, for example, gastric
epithelium, 



gastric mucosa, and digestive fluids. Samples of such materials, foruse In
the method of this Invention, may 50  be obtained by any of a variety of
well known methods, according tosound medical practice. Such methods
Include, for example, obtaining the sample by biopsy of the subject,
obtaining the sample from the vomitus of the subject, and obtaining the
sample from nasal gastric aspirate. As used herein, "contacting" the sample
with the composition of the present Invention, refers to any method which
effects substantial Interface between a composition of this invention and
the sample gastric 55   material, fora time sufficiently long so as to
allow the hydrolysis of urea by any urease present in the sample to an
extent sufficient to produce a detectable colour change. Such time Is
typically longer than about five minutes and Is typically in the range from
5 to 15 minutes. Preferably, though, the gastric material sample is
immersed, or substantially immersed, in a composition of this invention.
Also, preferably, care is taken 4    EP 0 204 438 B1 so as to avoid
contamination of the gastric material sample with organisms from a source
other than the stomach of the subject to be diagnosed. In the event that
the gatric material used constitutes digestive fluids, then a preferred
optional step In the present processes Is testing the pH of said gastric
material. Preferably, then, the sample Is contacted 5   with a
pH-testcomposition which is an aqueous solution ofthe particular indicator
used In said composition of this invention (without urea), adjusted to the
same pH as said urea-containing composition of this inven- tion. If the
gastic material effects no change In the Indicator colour of the pH-test
composition, then the material Is of an acid pH, and may be used directly
In the contacting step of the process of this invention described above.
If, however, the colourof the pH-test composition changes, then the pH of
the gastric ma- 10 terial should be acidified, as by addition of an acid.
The observing step of this process entails detection of any colour change
in the composition colour, to the colour exhibited bythe indicator its
dissociated state. Failure ofthe composition to change colourafter about
twenty-four hours reflects a negative test result. In most positive cases
the physician will have the results available before the patient leaves,
and he 15  may, therefore, prescribe therapy immediately. Further tests may
not be required. When small numbers of bacteria are present a delayed
reaction may occur which can be read the next day but this occurs In less
than 10% of positive cases. As all patients infected with campylobacter
pylodis have gastritis a positive result also Indicates the presence of
this condition. Also, as Indicated above, the present invention may be
extended to veterinary use such as testing of pasture to ensure that it is
at the right stage of maturity for 20 grazing and does not contain
excessive quantities of plant urease. The method of this Invention Is
preferably performed using a device, herein "diagnostic device", which
contains a quantit0yof a compositbon of this invention In an easily-handled
container. Such devices may com- prise: (a) a container, having an opening
aperture area of from about 20 square millimetres to about 200 26
square millimetres and having a total contained volume of from about40
cubic millimetres to about 1000 cubic millimetres; and (b) a cover for said
container, affixed to said containerby a means which allows said coverto be
moved so as to open and close said container opening; wherein said
container contains from about0.04to about2.0 millllitres ofa
compositionofthis Invention. 30      Preferably, the container contains
from about 020 millilitres to about 0.40 millilitres of a composition of
this Invention. One such preferred diagnostic device is pictured in Figures
1 through 3 of the Drawings. Figure l and Figure2shows a container 3 which
is formed as a concave form, orwell, in a continuous, flat holder 2,which
isa sheet of rigid, or semi-rigid, water-impermable material. The container
contains a composition of this 35  inention4. Acover 1, is affixed tothe
container, and made of aflexible, water-impermeable material,and is of the
same dimensions as the rigid holder sheet 2. As shown in Figure 1, a label
5 is preferably affixed to or printed directly on the flexible cover 1.
Figure 3 shows the diagnostic device with the fleodble cover partially
removed, opening the container 3 thereby allowing a sample of gastric
material 6 to be placed In the test composition 4 using a suitable device,
such 40  as aforceps 7. The flexible cover I Is affixed to the rigid
container /holder material 2 by a means allowing Its removal, 



and opening and dosing of the container, such as by an adhesive which
remainsfunctional (tacky) through- out repeated openings and closings of
the container. Preferably the cover material Is sufficlently thin so as to
allow piercing by a syringe and injection of a 45  liquid gastric material
directly into the composition, without opening the cover. The diagnostic
device des- cribed above enables positive results to be easily seen and the
device is flat enough to be carried in the physician's pocket or attached
to a patients endoscopy report which enables the test to be examined for
late positive results. The following non-limiting examples illustrate the
compositions, methods and devices of the present 50 invention. EXAMPLE 1 A
composition, according to this Invention, was made comprising the following
components in water: 55 5    EP 0 204 438 B1 Quantity
Final Component                            (grams)
Concentration 5 urea                                 3.000
30 g/l phenol red*                          0.008                   90 mg/l
methyl hydroxy benzoate    0.200                              2 g/l
bacteriological agar                 1.500                   15 g/l citric
acid                         0.040                 400 mg/l sodium
phosphate                    0.080                  800 mg/1 : phenol
sulfonphthalein indicator, having [err]= 7.9, exhibiting a yellow colour In
undissociated state (below pH 6.4) and red colour in dissociated state
(above pH 8.2) 20 . The components, except urea, weredissolved in 100
millilitres of water, heated to [err] and stirred until the solution was
clear. The solution was then cooled to below [err], the urea added and
stirred, and the solution pH was measured to be 6.0. The composition was
then poured Into containers, in a device of this invention, each container
receiving approximately 0.3 millillitres of the composition. The
composition was allowed to cool to amblent temperature, forming a gel In
the container and having a deep yellow colour. 25      Acomposition made as
above is used in a process ofthis invention, by obtaining a sample of
gastric mucosa from the stomach of a human subject presenting symptoms of
gastritis The mucosa sample is then inserted into the composition and the
colourobserved. After approximately 15 minutes,a red colour is obser- ved.
indicating the presence of CLO-mediated gastrointestinal disorder. 30
EXAMPLE II A composition is made, according to the present invention,
comprising the following components In water: 35 Quantity
Final Component                          (grams)              Concentration
urea                                2.000                   20 g/l phenol
red                          0.006                   60 mg/l sodium  azide
0.100                     1 g/l agar                                2.000
20 g/l The components are dissolved In 100 ml water, heated to [err], and
the pH adjusted to pH 5.50. Approximately 0.3 millilitres of the
composition is poured Into the container of a device of this invention and
50  allowed to cool, forming a gel. The composition and device are used In
a process of this Invention by obtaining a sample of vomitus from a human
infant subject suspected of having gastritis. A sample of the vomitus is
drawn into a syringe, and a portion Injected into a pH-test composition
comprising 0.6 milligrams of phenol red in 10 ml of water, adjusted to pH
5.5. The colour of the pH-test composition does not change. Thereafter, the
remainder of 55  the vomitus sample is injected into the composition of
this Invention, by piercing the cover of the device. The colour is observed
for approximately 20 minutes, noting a change in colour from deep yellow to
red, 



and indicating the presence of gastrointestinal disorder. Modifications and
variations such as would be apparent to a skilled addressee are deemed
within the scope of the present invention. 6    EP 0 204 438 B1 Claims 1. A
composition for the diagnosis of gastrointestinal disorder in a human or
lower animal subject by detection of urease in gastric material of the
subject charaterised in that it comprises 5      (a) urea; (b) a
bactericide which substantially Inhibits growth of urease producing
organisms: (c) a pH Indicator which undergoes a colour change upon an
increase of pH, atan effective concen- tration ; and (d) water; 10
wherein said composition has an acid pH of at least 5.0 and the pH ofeaid
composition Is at least about one pH unit lower than the pKa of said
Indicator. 2. An composition according to claim 1, characterised in that it
contains urea at a concentration of from about 10to about40 grams perlitre.
3 A composition according to claim 2 characterised In that it contains urea
at a concentration of from 15  about 20 to about 40 grams per litre. 4. A
composition according to any one of the preceding claims, characterised In
that the bactericide is present at a concentration of from about 1 to about
5 grams per litre. 5 A composition according to claim 4, characterised In
thatthe bactericide is present at a concentration of from about 2 to about
4 grams per litre. 20      6. A composition according to any one of the
preceding claims, characterised In that the pH indicator has a [err], of
from about 6.5 to about 8.5. 7. A composition according to claim 6.
characterised In that the pH Indicator has a[err]of from about 7.0 to about
8.0. 8. A composition according to any one of the preceding claims,
characterised In that the pH indicator 25  is present at a concentration of
from about 2 to about 150 milligrams per litre. 9.Acomposition according to
claim 8 , characterised In that the pH indicator is present ata
concentration of from about 20 to about 150 milligrams per litre. 10. A
composition according to any one of the preceding claims, characterised in
that the pH indicator is phenol red. 90      11. A composition  according
to any one of the preceding claims, characterised in that it has a pH of
from about 5.0 to about 6.5 12. A composition according to claim 11,
characterised in that it has a pH of from about 5.0 to about 6.0. 13.A
composition according toanyoneofthe preceding claims, characterised
inthatitadditionally com- 35 prises a PH buffer. 14.A composition according
to any one of the preceding claims, characterised in that it additionally
com- prises a gelling agent 15. A composition according to claim 14,
characterised in that the gelling agent is present at a concen- tration of
from about 5 to 50 grams per litre. 40      16. Acomposition according to
claim 15, characterised In thatthe gelling agent is present at a concen-
tration of from about 10 to 20 grams per litre. 17. A composition according
to claim 14, 15 or 16, characterised in that the gelling agent is agar. 18.
A composition according to any one of the preceding claims, characterised
In that it is free from microbial nutrients. 45      19. A method, for the
diagnosis of a gastrointestinal disorder in a human or lower animal subject
by detection of urease In gastric material of the subject, characterised In
that it comprises the steps of: (a) obtaining a sample of gastric material
from said subject; (b) contacting said sample with a composition of any one
of claims 1 to 18; and 50     (c) observing the colour of said composition
; wherein a change In colour of said composition indicates 



the existence of a gastrointestinal disorder in said subject 20. A device,
for use In the diagnosis of gastrointestinal disorder In a human or lower
animal subject by detection of urease in gastric material of the subject,
characterised in that it comprises: (a) a container, having an opening
aperture area of from about 20 square millimetres to about 200 55
square millimetres and having a total contained volume offrom about 40
cubic millimetres to about 1000 cubic millimetres; and (b) a coverforsaid
container, affixed to said containerby a means which allows said coverto be
moved so as to open and close said container opening ; wherein said
container contains from about 0.04 to 7 I 111111111111111111111111111111111
EP 0 204 438 B1 about 2.0 milllitres of a compositon of any one of clahns
Ito 18. 21. A device, according to claim 20, characterised In that said
container contains from about 0.20 mil- lilitres to about 0.40 millilitres
of a composition of any one of claims 1 to 18. 5 Ansprache 1.
Zusammenselzung fOr die Diagnose von gastrointestinalen Sternngen belm
Mensohen oder Tier durch Bestimmung der Urease Irm Magenmaterial des
Betrofenen, dadurch geklnmoebhnet, dag sWe auF- *o welst: (a) Hamstoff;-
(b) eh Balderizld, das dwa Wachostm Urease produzlerender Organlrnen stark
hindect; (c) ehen pH-Indicalor, der bel Anstelgen des pH-Wertes oenen
Farbumschlag zelt In wirkammer Kon- zentration ; und 15     (d) Wasser;
wobel die Zusmmmense ung elnen sauren pH-Wert von mindestens 5,0 besitzt
und der pH-Wert der Zusammensekcung mindestens ese pH-EInheit unterhaib des
pKa des Indicators llegt. 2. Zusammensetzung nach Anspruch 1, dadurch
gekennzelohnst, daf sle Hanstoff In elner Konzen- tration von zwbschen 10
bis etwa 40 Geramm pro Liter enthiLt. 20      3. Zusamnmensetzung nach
Anspruch 2, dadurch gekennzeichnet, daf sie Harnstoff In elner Konzen-
tration von etwa 20 bbe sba 40 Granmm pro Lter enthfit 4.Zusammenshtzung
nach irgendebnemdervorangehendenAnsprfche, dadurch gekennzelchnet, daf des
Bakterizid In einer Konzentratbon von etwa I bla etwa 5 Gramm pr Liter
voelegt 5. Zusammensetwung nach Anspruch 4, dadurch gekennzelchnet, datl
das BakMerlzld In elner Konzen- w   tration von etwa 2 bbs etwa 4 Grawn pro
UtervoriegL 6. Zusammenselzung nach Irgendelinem dervorangehendenAnspriche,
dadumhgelcennzeiohnet daft der pH-ndlator elnen pKa-Wert von ebNa 6,5 bls
ebNa 8,5 besalzL 7.Zusammensetzung nachAnspruch 8, dadurch gekennzelchnst,
dng derpH-lIndikatorelnen pka-Wert von etwa 7,0 bis etwa 8,0 bewlzL 80
8. Zusammnensetzung nadh irgendelnem dervorangehendenAnsprfiche, dadurch
gecennzelohnet, dafg der pl4ndlkator In oeer Konzentration von esha& 2 biM
etwa 150 Mhlrmm pro Ltervoilsgt. 9. Zusammensezung nach Anspruch 8, daduroh
gekennzeolchnet dall der pH-Indclator In eher Kon- zen wation von etwa 20
bis oewa 160 Mlnnm pro LtervodlegL 10. Zu ensekung naoh Irgendelnem der
vorangehenden Ansprliche, dadurcb gekennzeIchnet; 3F  dao der pH4indikdor
Phendrot ist; 1t. Zusamnmensstzung nach irgendelnem der vorangebenden
Ansprifche% dadurch gelenelchnel; dag ale elnen pH-Wort von etwa 5,0 ble
etva 6,5 auWeist. 12. Zusanmenselzung nach Anspruch 11, dadurch
gekennzelchnet, daf sle, einem pH-Wertvon etwa 5 bls ewha 6,0 auiwelst. 4O
13. Zusmmnuenseteung nach Irgendelnem der. vorangehenden Ansprlche, dadurch
gekennzelchnet daf ale mzustziich elnen pH-Puffer aufwelst 14.
Zusaminensueung nach Irgendelnem der vorangehenden Anspriche, dadurch
gecennzerlcneot, dal sae zusalzlich ein Gellenaltel aufwelst. 15.
Zusammenselzung nach Anspruch 14, dadurch gekennzechnet, da% des
Gellennittel In elner Kon- 



45  zentratlon von etwa 5 bis 50 Grarmm pro Lter vorlie 16. Zusammensetzung
nach Anapuch 15, dedurch gekennzeichnst, daf das Gellermnitel In einer Kon-
zentraton von etwa 10 bis 20 Granm pro Uitervorilegt. 17. Zusammensekzung
nach Anspruch 14, 15 oder 1B, dadurch gekennzelchnet, dafe des Gellenniltel
Agar 1is o       18. Zusarnmensetzung nach Irgendelnem der vorangehenden
Ansprnche, dadurch gskennzelchnet, dali sle *01 von Mikroben-Nahratof en
lIt 19. Verfahren zur Diagnose gaskrolntestinaler Storungen bel Mensch odor
Tier durch Bestimmung der Urease im Magenrnaterial des Betroffenen, dadurch
gekennzelchnet daft es die Schritte aufwelst: (a) Nehmen ehIer Probe von
Magenmaterial des Betroffenen; u5      (b) Kontaktleren der Probe mit elner
Zusammensetzung nach irgendeinem der AnspriOche I bis 18; und (c)
Beobachten derFarbe derZusamrnmensetzung, wobei emn Farbunschlag
derZusammenseftung das Vorilegen einer gastrolntesatnalen St8rung beim
Betroffenen anzeigt. 8 c 11111111111111111    EP 0 204438 B1
20.VobrrchbzngzurVerwendung ba der Diagnose vn geastointestinalen Stirungen
bel Menschenoder Tleren duich Bestimmung der Urease im Magenmatedal des
Betroffenen, dadurch gekennzeoihnet, dalL sbe aufwelst: (a) olnen
BehEitermit elner Offnung mit elner Filche voh etwa 20 Quadvatmilmeter bis
etwa 200 Qua- 5      dratmillimeter mit einem Gesamtvoluinen von etwa 40
Kublkmilimntem bis etwa 1000 Kubilkmillime- tern ; und (b) elnem
Deckelfi-rden Bohiter, deram Behlltermittels elnerEinrichtung befstlgt loti
ineBws-el gung des Decks!. ur 5ffnung undzumSchlleoen derBehflterbffiung
edaubt ;wobel derBehiterzwl- schen otNa 0,04 bls etwa 2,0 MilIliter elner
Zusammensetzung nach Irgendelnem der Anspicte I bis to     18 enthllt. 21.
Vorrichtung nach Anspruch 20, dadurch gekennzelchnet4 daB der Beilter von
etwa 0,20 M1llilter bi zu etwa 0,40 Milliliter olner Zusammensetzung nach
Irgendeinem derAnsprflche I bis 18 enthuilt 15 Revendicatlons 1. Une
composition pour le diagnostic de troubles gastro-intestinaux chez un sujet
humaln ou animal InfrIeur par d6tectlon de rur6ase dane les substances
gastriques du sujet. caractris6e on ca qu'elle comprend: 20     a) de 'ure
b) un bact6riolde qul Inhibe substantleildemnt la crolisance des organismes
produlsant de l'urease; c) un Indloateurde pH gul subitA une concentration
efflcace un changementde coulour lon d'une aug- mentation de pH; d) de
l'eau; 26     dons laquelle ladite composition a un pH acid d'au moins 5,0
otle pH de ladite composition eat ihneur d'au mons environ une un!t6 de OH
au pKa dudit Indicateur. 2. Un. composition solon Ia revendlcatlon 1,
caractfrls6e on ce qu'elle contlent de l'uree A une concen- tration allant
d'ebnvron 10 A environ 40 grammes par litr S. Une composition solon bs
rvendlcation 2, caraot6ria6e en ce qu'eile ontlent de rurM a une concon- 2o
tratlon asilnt: environ 20 & environ 40 grammes par litre. 4. Un
composition slon l'une queloonque des revendlcations prioldentes, cactiraoe
en ce quo Is bactiricide est prlsent & une concentration slant d'envlron I
a environ 5 grammes par ltre. 6. Une composition selon la revandication 4,
caractrlse en c8 quo le bactAlcke est present a une concenmation allant
d'enoln 2 a environ 4 grammes par lite. 86     6. Une composition selon
l'une quelconque des revendlcaftis prcidentes, caractirlede en ce quo
rindlcateur de pH a un pKa ailent d'environ 8,5 A envion 8,5. 7. Une
composition selon la revendbcalion 6, caractfirlsbe en cs qua llndlcatourde
pH a un pKa allant d'environ 7,0 a environ 8,0. 8. Un. composition selon
rune quelconque des revendloations pricdentes, caract6dfio en as que 



40  l'indicateurde pH est presenta une concentration allant d'environ 2 a
environ 150 milligrammes par litre. 9. Une composition solon la
revendlcation 8, caractdrlsdo on as que l'indlcateur de pH est prhsent a
une concentration ailent d'envion 20 a environ 150 mlligrammos par ltrs.
10. Un. composition solon l'une quelconque des revondicatlons pricdentes,
caracterisee en co quo rindicateur de pH oat du rouge au phenol. 45
11. Uno composition sslon rune quelconque des revendications pr6oedentes,
caractirliee en ce qu'elie a un pH allant d'environ 5,0 a envion 6,5. 12.
Unn composition selon ia revendloatlon 11, caractirlsde en co qu'elle a un
pti ailant d'environ 5,0 ;a 6,Q. 13. Un. composition solon rune quslconque
des revendications pricidentes, caractlrlsi en ce so qu'elle comprend
additionnellement un tampon de pHi. 14. Une composition salon Tune
queloonque des revendicatilons pr6oedentes, caracteris6e en co qu'ele
comprend additionnellement un agent g6liflant. 15. Une composition salon la
revnndication 14, caractirisie on ce quo l'agent geliflant est pr6sent A
une concentration allant d'environ 5 a S0 grammes par litre. 86      16.
Una composition solon la revendicatlon 15, caractedsee en co que l'agent
gelilfant eat pr6sent A une concentration ailant d'environ 10 i 20 grammes
par litre. 17. Une composition selon la rovendicatbon 14, 15 ou 16,
caract&rWs~e en ce que l'agent giliflant est de ragar-agar. g
I ~~~~~~1111111 111111 Illl 11111 11 1111    EP 0204 438 S1 1. Une
composition selon lune quelconque des revendications pr6cidentes, caracrse6
on ce quell. eot exempts de substances nutritives mlcroblennes. 19. Un
prooidepourle diagnosticdun trouble gastrointestinal chez un sujethumain ou
animal Inflireur pard6tction de Iuruae da  les substances gastriquos du
sut, caracteIds on co qu'Ii comprend lea bta- 5   pes consistent A: a)
obtenlrun 6chantillon de substances gasriques du suJet; b) metirs ledit
6chantilon en contact avec une composition de hune quelconque des
revendbcations I A is, St c) observer b couleurde ladgb composition; dans
lequel un changement de couleurde ladite compo-  , to     sition Indlque un
trouble gastro-ntestinal chez [edit sujet 20. Un disposiff utlisabbe pour
Is diagnostic de troubles gastro-Intestinaux chez un sujet humain ou aninal
Infbriour par d~tection de rurnase dans les substances gastriques du suJet,
cract6rls6 en ce qu'il comprend:      j a) un riolpient ayant une surface
d'ouverture d'entr6e silent d'environ 20 millimetres canis A environ 15
200 ellllmAtros carri et Wyant une capacdtW volumlque totals silant
d'environ 40 milmltres cubes a environ 1000 nlllmmtrs cubes ; et b) un
couverie pour lbdK rciplent, fk6 sur ledit ricipient par un moyen qul
permet audit couvercie dMtre diplaoc de manre Ia ouvrr et former ladle
ouverture du riciplent; dane loquel ledit reciplent conoentd'onvron
0,04environ 2,0 milllitres dune compositfond'une quelconquedes
revendbatlons 20      1 A I& 21. Un disposliff slon la revendicatlon 20,
caractrisi en ce quo ledit riciplont condent d'environ 0,20 mIliftos
environ 0,40 mililitres d'une composition d'une quelconque des
revendicatlons I a 18 26 30 40 45 50 55    


