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(54) [Title of the Invention] Method of detecting human hemoglobin and buffer solution for stool dissolution used therein  
 
 
(57) [Abstract] 
[Objective]  To provide a method for detecting human 
hemoglobin accurately and sensitively, while preventing the 
denaturation of human hemoglobin present in a test liquid 
containing feces when left unattended, and a buffer solution for 
dissolving feces to be used therein. 
[Constitution]  A chelating agent is added to a buffer for 
dissolving stool, and human hemoglobin is detected using an 
anti-human hemoglobin antibody. 
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[Scope of Patent Claims] 
[Claim 1] A method for detecting human hemoglobin using 
an anti-human hemoglobin antibody, characterized in that a 
chelating agent is added to a test liquid.  
[Claim 2] A stool dissolving buffer for dissolving the test 
specimen, which is used for detecting human hemoglobin and 
is characterized in that it contains a chelating agent.  
[Detailed Description of the Invention] 
[0001] 
[Field of Industrial Application] The present invention relates 
to an immunological method for detecting human hemoglobin 
using an anti-human hemoglobin antibody, and in particular to 
a method capable of detecting human hemoglobin present in a 
test liquid containing feces with high sensitivity, and a buffer 
solution for dissolving feces used therein. 
[0002] 
[Prior Art] In recent years, the main method for testing for 
diseases of the lower digestive tract, such as colon cancer, is 
the detection of occult blood components in feces caused by 
bleeding from the digestive tract, particularly human 
hemoglobin. In particular, an immunological detection method 
using anti-human hemoglobin antibodies has been proposed, 
which does not require restrictions on food intake or drug 
administration. 
[0003] Such detection methods include, for example, one-
dimensional immunodiffusion, which detects hemoglobin 
using the precipitation line between anti-human hemoglobin 
antibodies in an agar plate and human hemoglobin in the test 
liquid; reverse passive hemagglutination, which detects 
hemoglobin using the precipitation phenomenon image that 
occurs when animal blood cells sensitized with anti-human 
hemoglobin antibodies are mixed with the test liquid; latex 
agglutination, which detects hemoglobin using the 
agglutination image that occurs when polymer latex particles 
sensitized with anti-human hemoglobin antibodies are mixed 
with the test liquid; and enzyme immunoassay and 
radioimmunoassay, which use anti-human hemoglobin 
antibodies labeled with enzymes or radioisotopes. 
[0004] In the above detection methods, the test substance, 
human hemoglobin, is usually provided in the form of a 
dissolved liquid. For example, in fecal occult blood tests, feces 
is dissolved in saline or a buffer solution to convert the human 
hemoglobin in the feces into a dissolved liquid, which is then 
used as the test liquid. 
[0005] The structure of human hemoglobin, for example, is a 
tetramer formed by two polypeptides called alpha chains, 
which consist of 141 amino acids, and B chains, which consist 
of 146 amino acids, in hemoglobin A, which are arranged in a 
three-dimensional structure. Human hemoglobin with this 
structure gradually denatures in fecal solution, and the 
detection sensitivity of conventional immunological methods 
is significantly reduced. In particular, when the concentration 
of feces in the test liquid is high, the denaturation of the human 
hemoglobin is significant, making it difficult to detect the 
hemoglobin in a diagnostically significant low concentration 
range. 

[0006] On the other hand, in fecal occult blood tests, in order 
to reduce the labor and discomfort of the examiner, the subject 
may dissolve the human hemoglobin contained in the feces at 
home or elsewhere, and in such cases the solution is often left 
for several days. Furthermore, even if the examiner puts the 
human hemoglobin into a dissolved state, it may be left for 
several hours before testing for operational reasons, and 
leaving it in such a state can cause denaturation of the human 
hemoglobin, as mentioned above, which is undesirable. 
[0007] In addition, when a detection method such as enzyme 
immunoassay is used, the above-mentioned solution may be 
incubated at high temperatures for several minutes, which 
again makes accurate detection difficult due to denaturation of 
the human hemoglobin. In order to prevent this denaturation of 
the human hemoglobin, for example, bovine serum albumin or 
sugars have been added, but the reality is that these are not 
sufficiently effective. 
[0008] 
[Problems to be Solved by the Invention] The present 
invention has been made to solve the above-mentioned 
shortcomings of the conventional technology, and its purpose 
is to provide a method for detecting human hemoglobin 
accurately and with high sensitivity while preventing the 
denaturation of human hemoglobin present in a test liquid 
containing feces when left unattended, and a buffer solution 
for dissolving feces to be used therein. 
[0009] 
[Means for Solving the Problems] That is, the present 
invention relates to a detection method for detecting human 
hemoglobin using an anti-human hemoglobin antibody, 
characterized by adding a chelating reagent to the test liquid, 
and a fecal dissolution buffer used therein. 
[0010] In the method of the present invention, as a liquid for 
dissolving human hemoglobin or feces containing human 
hemoglobin as a test subject, for example, a phosphate buffer, 
a glycine buffer, a Tris-HCl buffer, a borate buffer, or the like 
is used as the base liquid. The pH of the buffer should be in the 
range of 6 to 9, preferably 6.5 to 8.5. It is preferable to add salt 
to the buffer solution at a concentration close to that of 
physiological salt. Moreover, to inhibit the denaturation of the 
human hemoglobin by bacteria, etc., it is preferable to add an 
antibacterial agent such as sodium azide at a concentration of 
0.05 to 0.5 mass%. 
[0011] In the method of the present invention, a chelating 
agent is added to the above buffer solution to suppress the 
denaturation of human hemoglobin. The chelating agents used 
in the present invention may include ethylenediamine 
tetraacetic acid (hereinafter referred to as EDTA), trans-1,2-
cyclohexanediamine-N,N,N',N'-tetraacetic acid, monohydeate, 
N,N-di(hydroxyethyl) glycine ethylenediamine-N,N'-diacetic 
acid, ethylenediamine-N,N'-dipropionic acid, dihydrochloride, 
ethyl enediamine-N,N,N',N'-TETRAKis (methyl 
enephosphonic acid), glycoletherdiamine-N,N,N',N'-
tetraacetic acid, hexamethylenediamine-N,N,N',N'-tetraacetic 
acid, hydroxyethyliminodiacetic acid, iminodiacetic acid, 1,2-
diaminopropane-N,N,N',N'-tetraacetic acid, nitrilotriacetic 
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acid (hereinafter referred to as NTA), nitrilotripropionic acid, 
nitrilotris (methylenephos phonic acid) trisodium salt, or metal 
salts thereof. The amount of chelating agent added is set 
appropriately depending on the concentration of feces in the 
test liquid, but if the feces concentration is 4 mg/ml, the 
amount should be added to give a concentration of 0.01 mmol/l 
or more, preferably 0.1 to 50 mmol/l. If the amount added is 
too small, the effect of inhibiting the denaturation of human 
hemoglobin will be insufficient, which is undesirable, and if 
the amount added is too large, the effect of increasing the 
amount will not be observed, which is uneconomical and 
makes the compound difficult to dissolve. 
[0012] In the method of the present invention, the test 
substance, human hemoglobin or feces containing human 
hemoglobin, is dissolved in a buffer solution to which a 
chelating agent has been added as described above to prepare 
a test liquid. Specifically, in the case of a fecal occult blood 
test, the test sample can be prepared by dissolving a certain 
amount of the subject's feces in a certain amount of buffer 
solution containing a chelating agent. 
[0013] In order to implement detection method of the present 
invention, a conventionally known immunological detection 
method using an anti-human hemoglobin antibody can be used. 
[0014] An example of a detection method using the latex 
agglutination method is given below. Purified hemoglobin A 
is used as an antigen to immunize animals such as rabbits and 
goats, after which blood is collected and purified to obtain anti-
human hemoglobin antibodies. This antibody is mixed with 
polystyrene latex (particle size 0.3 μm) at neutral pH and 
allowed to react for several hours, after which it is centrifuged 
and purified using a buffer containing bovine serum albumin 
and salt to obtain an anti-human hemoglobin antibody-
sensitized latex reagent. 
[0015] Next, the latex reagent and the test liquid are mixed 
by stirring on a glass plate, and the human hemoglobin can 
be qualitatively detected based on the image of latex 
agglutination after a few minutes. 
[0016] Further, in the case of the enzyme immunoassay, the 
test solution is placed in the wells of a microplate sensitized 
with anti-human hemoglobin antibody, and after washing, an 
antibody labeled with peroxidase or alkaline phosphatase is 
added and the degree of color development is measured. 
[0017] 
[Examples of Embodiment] The present invention will be 
described in more detail with reference to the embodiment 
below. 

[0018] Examples of Embodiment 

An aqueous solution consisting of 0.2 mol/l glycine, 0.1% 

bovine serum albumin, 0.1% sodium azide, and 0.9% sodium 

chloride was prepared, and the chelating agents shown in Table 

1 were dissolved in varying concentrations in this solution, and 

the pH was adjusted to 8.0 with 1N aqueous sodium hydroxide 

solution. 

[0019] Next, 10 ml of 1 mg/ml 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide was added to 10 ml of 5% 

carboxylated polystyrene latex, and the mixture was reacted 

for 20 minutes with stirring, after which it was centrifuged 

twice with 0.01 mol/l borate buffer (pH 8.0) for purification. 

[0020] 7 ml of anti-human hemoglobin antibody (rabbit IgG, 

concentration 5 mg/ml) prepared by immunizing rabbits with 

purified human hemoglobin was added to 10 ml of this latex 

(concentration 5%), and the mixture was allowed to react for 5 

hours with slow stirring. The mixture was then centrifuged and 

purified three times with 0.01 molar borate buffer (pH 8.0) 

containing 0.1% bovine serum albumin to obtain an anti-

human hemoglobin antibody-sensitized latex reagent with a 

latex concentration of 1%. 

[0021] Next, the human hemoglobin was dissolved in varying 

concentrations in the chelating reagent solution prepared 

above, and healthy human feces was further dissolved at a 

concentration of 4 mg/ml. 80 μl of this solution was mixed and 

stirred with 20 μl of the latex reagent in a well, and the 

agglutination image after 10 minutes was observed with the 

naked eye. The results are shown in Table 1.  As is clear from 

Table 1, it was found that human hemoglobin can be detected 

with high sensitivity. 

[0022] Next, the human hemoglobin solution was left to stand 

at 25°C for 6 days, and then mixed again with the latex reagent 

to observe the agglutination image. The results are shown in 

Table 2.  

[0023] Comparative Example 

A latex agglutination reaction was carried out in the same 

manner as in the Embodiment, except that no chelating agent 

was added, and the agglutination images were observed. The 

results are shown in Table 1 and Table 2.  

[0024] <Aggregation criteria> 

+ +: Very strong agglutination was observed. +: Strong 

agglutination was observed.  

±: Weak aggregation was observed. -: No aggregation was 

observed.  

[0025] 

[Table 1] 
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Chelating agent (mmol/ml)  

Comparative 
Example  

EDTA-2Na  NTA  

0.01 0.1 1 10 0.01 0.1 1 
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l  

25600 + + + + + + + + + + + + + + + + 

12800 + + + + + + + + + + + + + + + + 

6400 + + + + + + + + + + + + + + + + 

3200 + + + + + + + + + + + + + + + + 

1600 + + + + + + + + + + + + + + + + 

800 + + + + + + + + + + + + + + + + 

400 + + + + + + + + + + + + + 

200  + + + + ± + + ± 

100 ± ± ± ± - ± ± - 

0 - - - -  - - - 

[0026]  [Table 2] 

 

Chelating reagent (mmol/ml)  

Comparative 
Example  

EDTA-2Na  NTA  

0.01 0.1 1 10 0.01 0.1 1 

H
um

an
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ng
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l  

25600 + + + + + + + + + + + + + + + + 

12800 + + + + + + + + + + + + + + + + 

6400 + + + + + + + + + + + + + + + + 

3200 + + + + + + + + + + + + + + + + 

1600 + + + + + + + + + + + + + + + 

800 + + + + + + + + + + + + + ± 

400 + + + + + + ± + + + - 

200  ± ± + + - ± + - 

100 - ± ± ± - - ± - 

0 - - - - - - - - 

 
[0027] 
[Effects of the Invention] As described above, according to the 
method of the present invention, a chelating agent is added to 
the test liquid, so that the denaturation of human hemoglobin 

in the test liquid can be controlled. As a result, human 
hemoglobin can be detected with high sensitivity even if the 
test liquid is left to stand for a long period of time. 
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