
DESCRIPTION METHOD OF STABILIZING HEMP- PROTEIN ANT) STORAGE SOLUTION
THEREFOR TECHNICAL: FIELD 5 WOO I        The tresent invention
relates to a method of stabilizing a heme protein, particularly Los
method of stabilizing a beme protein in a herde protein test of
feces, :nine, or a blood sample. 10 BACKGROUND ART 100021         In
recent years, detections of fecal human hemoglobin (fecal occult
blood) caused by bleeding from gastrointestinal tracts have been
broadly carded out as a screening method of a digestive system
disorder, such as colon canc;N' The detective method of human
hemoglobin is an :immunological method employing a specific and body
against human hemoglobin, which takes the place of a related-art
dipstick method based on a chemical coloring reaction. fins method
does not require a dietary 20restriction, and therefore it becomes
established as a convenient testing method. 100031        Examples of
an immunological detective method for human hemoglobin include: a
single Immunikii Elision test in agar plates employing a
precipitation line between an anti-human hemoglobin antibody and a
human hemoglobin in a testing, sample a latex agglutination test
using a latex particle sensitized with an anti-human hemth0obin
antibody; enzyme immunoassay or radionimitinoassay, using an
antihuman hemoglobin antibody labeled with an enzyme Or a radioactive
element; and gold colloid aggregation colorimetric method using a
gold colloid particle sensitized with an anti-human hemoglobin
antibody, 30[0004;        However, in a testing solution, human
hemoglobin is gradually denatured, and its antigenic:0y is decreased.
Also, in a testing solution, storage conditions such as storage
temperature often accelerates denaturation of human hemoglobin, or
bacteria  and digestive enzymes in feces often degrade human
hemoglobin. Such denaturation and degradation destroy human
hemoglobin conformation, resulting in decrease of antigenicitv.
Therefore, in an immunological method for measuring human hemoglobin,
denaturation and degradation of the hemoglobin involve an incorrect
diagnosis. [00051       Meanwhile, on a fecal occult blood test,
feces are often collected by subjects themselves at their places, and
are provided for therith a closed container, by dissolving: the feces
in a feces dissolving solution in the. container. In such cases,
10human hemoglobin in feces is often remained in the solution for
several days, or placed in. a high temperature when utilizing a
transportation method such as a postal service. Also, even when feces
are collected in a clinical laboratory, it sometime takes longer
until carrying out the fecal occult blood test because other tests
are also performed. Under such circumstances, an accurate measurement
is disturbed by denaturation and degradation of human hemoglobin as
described above., 



[0006]       To prevent such denaturation and degradation of human
hernoglobn in solution, a method of adding common antibacterial
agents such. as thimerosal and eltiorhexidine (see Patent Doeuillent
I, for example); a method of adding sacclaarides 20(see Patent
Document 2, for example); addition of hemoglobin of animals other
than human (see Patent Document 3, thr example); addition of sera of
animals other than htima.n (see Patent Document 4, for example);
addition of a bacteriolytic. enzyme (sec Patent Document 5, for
example); addition of non protoperp twin(see Patent Document 6, for
example) and the like have been developed.       However, the
techniques for stabilizing human hemoglobin described in those
publications cannot fully suppress denaturation and degradation of
human hemoglobin in a testing solution containing feces. 19007]
Oilier than those described above, a method of stabilizing hemoglobin
using ethylenediaminetetraarietic acid (hereafter; abbreviated as
EDTA) have been developed (see Patent. Document 7, far example).
However, as a result of replication studies conducted by the
inventors of the present invention, it has been confirmed that a.
sufficient stabilizing action on fecal human hemoglobin cannot be
expected with a. single use of EDTA,.        Then, tht. applicant
ofthe present invention has been developing a method of adding an
aqueous transition metal complex which is more effective for
stabilization than EDTA only (see Patent Document 8, for example).
Further, the applicant has already developed a method. of stabilizing
hemoglobin with which a ferrecyanide compound coexists (see Patent
Document 9, for example); a method of stabilizing hemoglobin with
which an enzymatic degradation product of hemoglobin coexists (see
Patent: Document 10, for example); a method of st.aiihzing a Ileum
protein with which transition metals coexist (see Patent Document 11,
for example); a method, of stabilizing a berm: protein with which an
organic acid such as mall acid coexists (see Patent Document 12, for
example); and a method of stabilizing a heme protein with which a.
delipidated albumin coexists (see Patent Document 13, fin example).
[0008] Patent Document 1: Japanese Patent Application Publication No.
JP-A-63-2711 -' ent Document 2: Japanese Patent Application
Publication No, jP-A-63-243756     in Document 3: Japanese Patent
Application Publication No. JP-A-2-296149 Patent Document 4: Japanese
Patent Application Publication No 1P-A-4-145366 Patent Document 5:
Japanese Examined Patent Application Publication No. JP-A-5- 69466
Patent Document 6: Japanese Patent Application Publication No.
JP-A-5-281227 20Patent Document 7: Japanese Patent Application
Publication No. jP-A-5-99923 Patent Document 8: ;Japanese Patent
Application Publication No. IP-A7-229902 Patent Document 9: Japanese
Patent Application Publication No. JP-A-11-118806 Patent Document 10:
Japanese Patent Application Publication No, :IP-A.-11-218533 Patent
Document 11: Japanese Patent Application Publication No.
JP-A-2001-249112 Patent Document 12: Japanese Patent Application
Publication No, ,IP-A-2003-014768 Patent: DocumentJapanese Patent
Application Publication No. lP-A-2003-194825 DISC: SURE OP THE
INVENTION Problem to be Solved by the Invention [9009] 



It is a first object of the present invention to provide a novel
method of stabilizing a hcme protein, which is effective against
denaturation and degradation of a home protein such as hemoglobin. in
particular, tb.e purpose of the invention i3 to  provide.nique for
effectively stabilizing hemoglobin which coexists with feces
components having strong denaturation and degradation activities.
It is a second object of the present invention to provide a storage
solution of a home protein, which employs a novel stabilizing agent
for a kerne protein.       It is a third object of the present
invention to provide a specific compound for use M a. novel method of
stabilizing a home protein. Means for Solving the Problem [00 10The
present invention includes following ( t) to (7). (1) A method of
stabilizing a home protein is characterized by including allowing an
arboxylic acid or a salt thereof to coexist in a sample containing
the home protein.         (2) In the method of stabilizing a hente
protein according to CD, the iminocarboxylic 15acid or a salt thereof
is a compound of Formula (1):       CH2 CH - NH - CH - CH - R 0=C0=0
0=0G=0 f 00  P. is a hvdrogcrt atom :A a nniroxy aroup, and X i:  or
an ammotnum group or a tmxture thereof nala  5 OH I CH2 - CH - NH
---- CH - OH 1; : 



H -- ts - ....... - u 0n kJ.n .....ea kii V-',", i\X i?A. cgs k.t./
(ay:here X is a hydrogen atom, an alkali metal, or an ammonium
group), or a. salt thereof,  (4) In the method of stabilizing a hems
protein acsording to any one of (I ) to (3), a concentration of the
iminoarboxylic acid or a salt thereof falls within a range of 0,001
to o.mo amid-  (5) In the method of stabilizing a hems protein
according to (I), thC IICITle protein is hemoglobin, myogiohin,
peroxidase, or eau:haat        (6) In the method of stabilizing a
hems protein according to (I), a sample containing 10the liens
protein is feces, urine, or blood,  (7) A storage: solution for a
hems protein contains the iminocarboxylic acid or a salt thereof
according to any one of (1) to (1):     (8) An iminocarboxylic acid
or a salt thereof used in the method :)I stabilizing a hems protein
according to any one of (I) to (6), I S Effects of the invention
100111        In the method of stabilizing a home protein of the
present invention, the hems prKgelit can he i,...,,necteo from a
biogenic substance haying :strong denaturation :and 30degradation
activities, (-wen under coexist:a-ice with a feces component,
Accordingly, the method is esethi to stabilize hemoglobin which is
contained M a sample for analysis of a biogenic substance, tbr
example, fen defection of fecal OCCIAI Hood, Especially.: the method
contributes to maintain antigenicity of a hems protein, when the heme
protein is supposed to he immunologictally analyzed mid its antigen
structure is required to be protected. By the compound used for the
method of the present invention, the storage solution, and the method
of stabilizing, a hems protein, hemoglobin in samples of feces is
stabilized effectively, and prevention of a false 



U negative result caused by denaturation and degradation ot
hemoglobin can be expected, BEST 'MODES FOR CARRYING OUT THE
INVENTION 15 100121 The present invention will be described below In
more detail.        In the present invention, the iminocarboxylic
acid or a salt thereof is coexisted with a borne protein in a sample:
The iminocarboxylie acid can be appropriately selected from ones well
known in the art; however, especially the compound of Formula (I) is
preferable, and 3-bydroxy-2,2s-imin0disa3cinie acid of Formula (2) or
a salt thereof k more preferable. Also, examples of an alkali rnetal
of X of Formula (1) and Formula (2), include lithium, sodium,
potassium, rubidium, and Ce,Sitall, Also, as the inthmearboxylic acid
used in the present invention, for example, 15ones synthesized by a
method using aspanic acid and eimxysticeinie acid as raw materials
(Japanese Patent Application Publication No, JP-A-9-183773, far
example); a method using MaleiC acid and ammonia as raw materials
(United States Patent No, I.TS 639863, fOr example), a method using
aspakic acid and maitie acid as raw materials (Japanese Patent
Application Publication No. JP-A-5-320109, for example); 20 a method
using maleic acid halt- ester; maleic acid and ammonia as raw
materials (Japanese Patent Application Publication No, JP-A-8-12631,
for example) can be used, 00131 A concentration of the
iminmearboxylic acid or a salt thereof in a sample 125containing a
herne protein is 0.001 to 0,200 moll:, more preferabl:,/, 0,050 to
0.150 mmolit, When the concentration of the iminocarboxylic acid or a
salt thereof is less than 0,001 annoilL, an effect of stabilizing a
home protein becomes insufficient" On the other hand, when the
concentration of the iminocarboxylic acid or a salt thereof is over
0200,inmol/L, solubility decreases, and an immunareaction is also
inhibited, anI0014.1         Although it is not essential in the
tresent invention, by adding a known protein protectant as required,
an effect to stabilize the Immo protein can be further enhanced.
Examples of such a protein protectant include an inactive protein
such as albumin and gelatin.  00151        Any albumin can be irsar;
however, albumin derived from alliMal serum or an egg is especially
preferable. Specific examples thereof include albumin der: Ved from
blN'-,C f cattle, horses, goats, simmp, pigs, rabbits, and ctal)s or
femties thethol,        in addition to the albumin described in
above, an enzymatic degradation product thereof is also known, As
albumin of the present invention, a protein induced from such albumin
can also be included. [00 61 



In addition to the above protein protetant, :addition of -carious
known protein 10protective components for a home protein, such as an
antibacterial agent to prevent immicessary grormdi of a
microorganism, and a buffer OA ;3.,..; pH ftworiti)le thr preserving
the: herne protein is also effective.        Examples of an
antibacterial agent include a series of non-penicillin antibiotics,
in addition to batneriolytte eitzyme, ethyl benzoate, penicillin,
litingizene, 15streptonwcin,cephan)ycin, Also, it is known that
prothase Inhibitors such as trypsin inhibitor and alpha-2
alaCrOglahlfin also stabilizes the home protein. POI 71        A pH
of a dispersion medium is adjusted to a range which allows a ammo
protein to be stably maintained. Under extremely acidic or alkaline
conditions, 20stabilization of the heitie protein may be lost and
therefore neutral pll ia preferable: C.1orairetely, the pH is 5 to
10, nreferabl about 6 to 8.        An appropriate buffer can be
employed to maintain the Or. For example, the Goods buffer such as
hydroxyethylpiperazine-2-ethanetitillimic aeiti (hereafter,
abbreviated as BERES) anti pipemzine-bis (2- ethanesuifonic acid)
(hereafter, abbreviated as PIPES), gives pH 0 tO 0411011 may be the
most appropriate pH to stabilize a structure of the heir& protein.
Moreover, the Goods buffer is also utilized as a reaction buffer
solution to detect the kerne protein by an annlUille reaction" and it
can be listed as an especially preferable buffer. In addition, a
plaiist_thate bufthr solution, a 'Iris buffer solution, a givoine
buffer solution, a b(Mc acid buffer solution, :30and the like can
also be employed. 00185        The method of stabilizing a home
protein of the present It:Vet:Z:0U can be employed to detect the
herne protein M a feces, urine, or blood sample, -Ile home kircn`i-n
can be elmeronrie'le:c selected from robems having 'kern as their
eg14-`,n'nk'  Examples thereof include hemoglobin, myoglobin,
peroxidase, or eatalase. Especially, it contributes to maintain
antigeniciiy of a home protein, when the heme protein is
immunologically analyzed and its antigen structure is required to be
protected, [00101        The present invention can provide a storage
solution thr hemoglobin containing an iminocarboxylic acid or salts
thereof which aring) as a stabilization factor of a home protein.
in addition, the storage s .t...on of the present invention can
contains protein 10proteetant or a buffer as needed. The protein
proteciant or the buffer can be appropriately selected from the ones
listed in the above. [00201 The present invention can provide an
inntlunological measurement method for 



a home protein as an apniication of the stabilizing technique of a
heme protein. 15Examples of the immunological measurement method
include a latex agglutination reaction method, a gold colloid
aggregation reaction method, immunochromatography, and ELISA. in any
measurement methods, antigen activity during storage is maintained by
coexistence of an imincrearboxylic acid or salts thereof and a horse
protein in a sample, and decrease of measurement value is
20prevented, ince" bi        The method of stabilizing a heme protein
of the present invention is USelad to stabilize a home protein as an
analytical Nee: which exists in a biogenic sample.. Especially in a
heme protein measurement method utilizing an immunological
25procedure with a home protein recognition antibody, antigen:city of
a home protein as an analytical obket is highly stabilized. Feces,
urine, and blood are knOW31 as biogenie samples to detect a home
protein. Especially, hemoglobin in feces will be an indicator of
1-ileeding in a gastrointestinal system, and hemoglobin in urine will
be an indicator of bleeding in a urinary tract. :80[0022]        When
applying the stabilization method of the present invention to
hemoglobin in a sample of feces, it is: recommended to add an
iminocarboxylic acid or salts thereof in a stomp solution in which
thces are suspended. dist:ally, in the detection of hemoglobin in
feces, the feetts are suspended in an appropriate storage   solution,
and a sample for an namtmologicai analysis will be prepared by
filtration as needed. Hereinafter, the present invention will be
described more in detail refeninit to       Examples which should not
be construed as limiting the scope of tide resent 5invention.
Examples 190231 :Example Hemoglobin stabilization effect of HMS of
different concentrations       A storage sot ;loon was prepared by
adding 0 to 0,2 mollt, of tetratsodium 1
hydroxy-2,2Linftitodisuccinate (MARS; of various concentrations shown
in Table I to a solution (pH 7.0) containing 0,05 tuoill. HTPES, 0.9%
sodium chloride, and pure water as remainder, The RIDS manufactured
by Nippon Slink:Mai Co., LTD, was used, 5illemolyzed hemoglobin, or a
inixture of hentolyzed hemoglobin and a thces sample was added to the
storage solution, and each test solution was measured tbr hemoglobin
concentration (concentration immediately alter add:ran),
substitotiently, the hemoglobin criientration titlie test solution
stored at 37"C for 20 hours was 



divided by the concentration immediately after addition, and residual
ratio of 20hemoglobin was calculated.        A. cone nitration of
hemoglobin was measured by CC-SENSOR NE0 analyzer (manufactured by
Liken chemical co., Ltd.) using DC Auto ill (manufactured by Eiken
Chemical Co.; Lid.), which is an immunological measurement reagent
for hemoglobin. 25As shown in Table I, in the test solution in which
RIDS is added to only hemoglobin, a :stabilizing effisit was observed
by addition of RIDS whose concentration is 0.001 mon, or more:. Also,
in the test solution in which hemoglobin and feces are coexisted, the
stabilizing effect is observed by addition of IIMS whose
concentration is 0,005 mnoUk or more. Especially, when a
concentration of :30added is. 0,050 molds or more., the effect to
stabilize hemoglobin was remarkable.  10 Table 1Hemoglobin Antigen
Concentration of RIDS stabilization effect of HIDS letimglo bin
I.I.esidual ratio ['A 77,7 noglobirrtfeces sairmle i\CIUtthU 27.5
0.001 82.8 2.8.8 0,005 83.9 32,3 



0,010 84.2 39.2 0.030 84, I. 50,8 0.075 85.2 53,9 0. 00 87.8 55.9
0,150 88,2 57.8 0.200 86.2 46.3  [00241 Comparative Example An effect
to stabilize hemoglobin was examined by a method similar to the
method of Example., except for adding etliy1enediamine-N,Ndb,N'--4
acetic acid (I5DIA), imintidiacetic acid (IDA; or N-(21hydroxyethyl)
iminothacetic acid (HIDA), instead of tetrasoditan
3-hydr0x5-2,2'-iminodistvictriate (ITIDS) of l9,xtuitiple. As shown
in Table 2" when EttrA, IDA, or hiliDA was used as a el:elating 



tOagent., a slight. stabilizing effect was observed in the test.
solution of hemoglobin only. However" when IDA or IIIDA was Used as a
chelating agent, any certain stabilizing et[ifect was not observed in
the test solution in which hemoglobin and feces are coexisted, When
EDI A was used, a slightly higher effect to stabilize hemoglobin was
observed even under coexistence of feces, however, when an
concentration of               -DS added was 0.010 mold:: or more,
the effect to stabilize hemoglobin was much smaller than the effect
of the storage solution of Example.  Table 2Hemoglobin s'on erfeet of
vanotut or:elating agents ,Theri No (+elating agent added
Concentration of EDTA added [mon] Hemoglobin Residual ratio [JA]
-1000bn:4-feces sarm Residual ratio Nil 27.5 0.001 79,5 34.3 0.010
79.8 15,8 0.050 82.4 3'7.1 Concentration of IDA 



added [moil] 0.001 82,1 28,0 0.010 80.9 27;3' 0.050 81.0 26.3
Concentration of II1DA added [mon] 0.001 80.3 261 0.010 79.3 26.4
0.050 81.6 27,3  INDUS RBILITY 00251 



ter.-iaesen:anti-n, when an unir carbon thereof is coexisted with a
herne protein ins sample, therrotein can be maintained
starAy.'eft)03.:tettiVe tttEtUtXtd be; denaturation and be prevented
on a fecal oectril blood test, As a prardt, fertrA occult blood test
can be performed more accurately.  CLAIMS       A method of
stabilizing, a home protein characte1ized by comprising allowing an
iminocarboxylic acid or a salt thereof to coexist in a sample
containing the heme protein, wherein the iminocarboxylic acid or a
salt thereof is a compound of Forrnuia  CH - NH OHCFVR 0=0 0 X 0=0 0
X 0=C 0 X C=0 0 X (1)  



10(where R is a hydrogen atom or a hydrox; group, anti X is a
nydrogenatoin, an alkali metal, or an ammonium group), or a mixture
thereof        The method of stabilizing a heme protein according to
claim 1, wherein the oearnoxyirc acid or a salt thereof is
3thydroxy-2,2'-iminodisuecinic acid of 15Formula (2): OH CH2 - CHNH
--041  -fl 0 X   a.).The method of stabilIzingprotein according to
claim I or 2, concentration of the iminocarbox he acid or a salt
thereof falls within a range of 0.001 to 0200,moll, 4.The method of
stabilizing a heine nrotein according o any one of elai0 3, wherein
the heme protein is hemoglobin, myoglobin, peroxidase, or catalase,
method of stabilizing a heine protein according to any one of claims
1 to 4, wherew a sample containing the beim protein is feces. urine,
or blood. U.A storage solution tbr a heme protein comprising the
iminocarboxync. acid or a salt thereof according to any one of claims
I to 3. An iminoc,arboxylic acid or a salt thereof used in thetod of
stabilizing a e protein according to any one of claims I to 5. 


