
DESCRIPTION 

Title of Invention: 

ANTI-HUMAN HEMOGLOBIN MONOCLONAL ANTIBODY OR 

	

5 	ANTIBODY KIT, INSOLUBLE CARRIER PARTICLE TO WHICH 

ANTI-HUMAN HEMOGLOBIN MONOCLONAL ANTIBODY IS 

IMMOBILIZED, AND MEASUREMENT REAGENT AND 

MEASUREMENT METHOD USING SAME 

	

10 	Technical Field 

[0001] The present invention relates to an anti-human hemoglobin 

monoclonal antibody or an antibody kit causing an agglutination 

reaction specifically with a hemoglobin-haptoglobin complex in a test 

specimen containing the hemoglobin-haptoglobin complex when the 

	

15 	antibody or the kit is immobilized to an insoluble carrier particle, an 

anti-human hemoglobin monoclonal antibody-immobilized insoluble 

carrier particle, and a measurement reagent and a measurement method 

for specifically detecting and measuring a hemoglobin-haptoglobin 

complex in a test specimen using the same. 

20 

Background Art 

[0002] Inflammations, tumors, cancers, and the like are known as 

digestive organ diseases involving bleeding. Consequently, a fecal 

occult blood test investigating the presence of hemoglobin in a feces is 

	

25 	carried out as a screening examination for these diseases. Further, this 

examination is carried out mainly by an immunoassay (Japanese 
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Unexamined Patent Publication No. S61-137064). 

[0003] However, hemoglobin contained in feces is decomposed by 

various factors beginning with bacteria contained in the feces, i.e., a test 

specimen, and also while travelling through the digestive tracts and 

	

5 	becomes unable to be detected and measured. For this reason, the 

detection and the measurement of hemoglobin in feces are effective for 

examining bleeding in the descending colon and rectum, but it is 

difficult to examine bleeding in the upper digestive tracts. 

[0004] Accordingly, a measurement of a hemoglobin-haptoglobin 

	

10 	complex, which is not decomposed by various factors beginning with 

bacteria contained in feces, is proposed and carried out. However, the 

measurement principle thereof is a sandwich immunoassay wherein an 

antibody specifically binding to hemoglobin and an antibody 

specifically binding to haptoglobin are combined (Japanese 

	

15 	Unexamined Patent Publication No. H2-193071). 

[0005] Sandwich immunoassays represented by ELISA need an 

extended time for measurement because they include a washing step of 

removing protein components and the like other than components to be 

measured contained in a test specimen in the process of measurement. 

	

20 	For this reason, these methods are not suitable for the detection and 

measurement wherein a large number of test specimens need to be 

subjected to the detection and measurement in a short time. 

[0006] Additionally, the basic structures of hemoglobin and 

haptoglobin form tetramers, and thus when an antibody specifically 

	

25 	binding to hemoglobin and an antibody specifically binding to 

haptoglobin obtained by a conventional method are applied in 
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combination to an immunoassay by an agglutination method capable of 

subjecting a large number of test specimens to the detection and 

measurement in a short time, the agglutination reaction is caused with 

not only a hemoglobin-haptoglobin complex but also free hemoglobin 

	

5 	and free haptoglobin which are not forming a complex, thereby making 

an accurate measurement difficult. 

[0007] Under the circumstances, it is desired to produce an antibody 

which is applicable to the immunoassay by an agglutination method and 

can detect and measure only a hemoglobin-haptoglobin complex 

	

10 	without detecting and measuring free hemoglobin and free haptoglobin 

which are not forming a complex, and to establish an immunoassay by 

an agglutination method using the antibody for specifically detecting 

and measuring a hemoglobin-haptoglobin complex. 

	

15 	Summary of Invention 

Technical Problem 

[0008] Performing a screening examination on digestive organ diseases 

involving bleeding has been an  important issue to find at an early stage 

inflammations, tumors, cancers and the like which is becoming severe. 

	

20 	Consequently, a reagent capable of detecting and measuring the 

hemoglobin-haptoglobin complex, which is not decomposed in the 

digestive tracts, in a large number of samples in a short time is in a 

demand. 

[0009] Thus, the present invention has an object to provide an antibody 

	

25 	which can specifically detect and measure a hemoglobin-haptoglobin 

complex in large number of samples in a short time without detecting 
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and measuring free hemoglobin and free haptoglobin which are not 

forming a complex, and which can be used for an immunoassay by an 

agglutination method. 

	

5 	Solution to Problem 

[0010] The present inventors have conducted extensive studies to solve 

the above problem and found an antibody which does not react to free 

hemoglobin or free haptoglobin which is not forming a complex but 

specifically reacts to a hemoglobin-haptoglobin complex when the 

	

10 	antibody is bound to an insoluble carrier particle, whereby the present 

invention has been accomplished. 

[0011] More specifically, the present invention consists in the following 

features. 

(1) An anti-human hemoglobin monoclonal antibody, wherein a 

	

15 	monoclonal antibody-immobilized insoluble carrier particle obtained by 

immobilizing the monoclonal antibody to an insoluble carrier particle 

causes an agglutination reaction with a hemoglobin-haptoglobin 

complex, but does not cause an agglutination reaction with hemoglobin. 

(2) The anti-human hemoglobin monoclonal antibody according to (1), 

	

20 	wherein the anti-human hemoglobin monoclonal antibody is 5C-2A 

(NPMD receipt number NITE ABP-02268) or 12-9G-C (NPMD receipt 

number NITE ABP-02269). 

(3) An antibody lcit comprising two or more anti-human hemoglobin 

monoclonal antibodies, wherein one or more monoclonal 

	

25 	antibody-immobilized insoluble carrier particles, which are obtained by 

immobilizing the two or more anti-human hemoglobin monoclonal 
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antibodies to one or more insoluble carrier particles, cause an 

agglutination reaction with a hemoglobin-haptoglobin complex, but do 

not cause an agglutination reaction with hemoglobin. 

(4) The antibody kit according to (3), wherein the two or more 

	

5 	anti-human hemoglobin monoclonal antibodies are two or more selected 

from the group consisting of 5C-2A (NPMD receipt number NITE 

ABP-02268), 7C-7B-8E (NPMD receipt number NITS ABP-02270), 

1-5G-3C (NPMD receipt number NITE ABP-02271), 12-9G-C (NPMD 

receipt number NITE ABP-02269), 79-80-3F (NPMD receipt number 

	

10 	NITE ABP-02272), and SU112. 

(5) The anti-human hemoglobin monoclonal antibody or the antibody 

kit according to any of (1) to (4), wherein the anti-human hemoglobin 

monoclonal antibody is derived from a mouse. 

(6) A monoclonal antibody-immobilized insoluble carrier particle 

	

15 	obtained by immobilizing one or more anti-human hemoglobin 

monoclonal antibodies to an insoluble carrier particle, wherein the 

monoclonal antibody-immobilized insoluble carrier particle causes an 

agglutination reaction with the hemoglobin-haptoglobin complex, but 

does not cause an agglutination reaction with hemoglobin. 

	

20 	(7) The monoclonal antibody-immobilized insoluble carrier particle 

according to (6), wherein the one or more anti-human hemoglobin 

monoclonal antibodies are one of 5C-2A (NPMD receipt number NI 1'E 

ABP-02268) or 12-9G-C (NPMD receipt number NITE ABP-02269). 

(8) The monoclonal antibody-immobilized insoluble carrier particle 

	

25 	according to (7), wherein the one or more anti-human hemoglobin 

monoclonal antibodies are two or more selected from the group 
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consisting of 5C-2A (NPMD receipt number NITE ABP-02268), 

7C-7B-8E (NPMD receipt number NITE ABP-02270), 1-5G-3C 

(NPMD receipt number NUE ABP-02271), 12-9G-C (NPMD receipt 

number NITE ABP-02269), 79-8G-3F (NPMD receipt number NITE 

	

5 	ABP-02272), and SU112. 

(9) The monoclonal antibody-immobilized insoluble carrier particle 

according to any of (6) to (8), wherein the anti-human hemoglobin 

monoclonal antibody is derived from a mouse. 

(10) The monoclonal antibody-immobilized insoluble carrier particle 

	

10 	according to any of (6) to (9), wherein the insoluble carrier particle to 

which the monoclonal antibody is immobilized is a latex particle or a 

metal colloidal particle. 

(11) An immunological measurement reagent for specifically detecting a 

hemoglobin-haptoglobin complex, comprising the monoclonal 

	

15 	antibody-immobilized insoluble carrier particle according to any of (6) 

to (10). 

(12) An anti-human hemoglobin monoclonal antibody, being 5C-2A 

(NPMD receipt number NITE ABP-02268), 7C-7B-8E (NPMD receipt 

number NI1E ABP-02270), 1-50-3C (NPMD receipt number NI LE 

	

20 	ABP-02271), 12-9G-C (NPMD receipt number NITE ABP-02269), or 

79-80-3F (NPMD receipt number NIIE ABP-02272). 

(13) An immunological measurement method for specifically detecting 

a hemoglobin-haptoglobin complex, comprising using the anti-human 

hemoglobin monoclonal antibody or the antibody kit according to any 

	

25 	of (1) to (5), the monoclonal antibody-immobilized insoluble carrier 

particle according to any of (6) to (10), the immunological measurement 
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reagent according to (11), or the anti-human hemoglobin monoclonal 

antibody according to (12). 

(14) An immunological measurement method for specifically detecting 

a hemoglobin-haptoglobin complex, comprising using a monoclonal 

	

5 	antibody-immobilized insoluble carrier particle obtained by 

immobilizing one or more anti-human hemoglobin monoclonal 

antibodies to an insoluble carrier particle, wherein the monoclonal 

antibody-immobilized insoluble carrier particle causes an agglutination 

reaction with the hemoglobin-haptoglobin complex, but does not cause 

	

10 	an agglutination reaction with hemoglobin. 

(15) The immunological measurement method according to (14), 

wherein the one or more anti-human hemoglobin monoclonal antibodies 

are one of 5C-2A (NPMD receipt number NITE ABP-02268) or 

12-90-C (NPMD receipt number NI1E ABP-02269). 

	

15 	(16) The immunological measurement method according to (14), 

wherein the one or more anti-human hemoglobin monoclonal antibodies 

are two or more selected from the group consisting of 5C-2A (NPMD 

receipt number NITE ABP-02268), 7C-7B-8E (NPMD receipt number 

NI It ABP-02270), 1-5G-3C (NPMD receipt number NI1E 

	

20 	ABP-02271), 12-9G-C (NPMD receipt number NITE ABP-02269), 

79-8G-3F (NPMD receipt number NITE ABP-02272), and SU112. 

(17) The immunological measurement method according to any of (14) 

to (16), wherein the anti-human hemoglobin monoclonal antibody is 

derived from a mouse. 

	

25 	(18) The immunological measurement method according to any of (14) 

to (17), wherein the insoluble carrier particle to which the anti-human 
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hemoglobin monoclonal antibody is immobilized is a latex particle or a 

metal colloidal particle. 

Advantageous Effects of Invention 

	

5 	[0012] The present invention enables the specific measurement of a 

hemoglobin-haptoglobin complex without being affected by free 

hemoglobin and/or free haptoglobin which are not forming a complex 

contained in a test specimen by using an immunological measurement 

reagent produced by immobilizing the above anti-human hemoglobin 

	

10 	monoclonal antibody to an insoluble carrier particle. 

[0013] Additionally, the screening examination on digestive organ 

diseases involving bleeding can thus be carried out easily in a short time 

for, as a test substance, the hemoglobin-haptoglobin complex, which has 

superior stability in a sample to hemoglobin. 

15 

Brief Description of Drawing 

[0014] [Figure 1] A correlation chart of samples when measured by 

ELISA method and the latex agglutination method. 

	

20 	Description of Embodiments 

[0015] The anti-human hemoglobin monoclonal antibody of an 

embodiment of the present invention is an anti-human hemoglobin 

monoclonal antibody wherein a monoclonal antibody-immobilized 

insoluble carrier particle obtained by immobilizing the monoclonal 

	

25 	antibody to an insoluble carrier particle causes an agglutination reaction 

with a hemoglobin-haptoglobin complex but does not cause an 
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agglutination reaction with hemoglobin. 

[0016] The anti-human hemoglobin monoclonal antibody of another 

embodiment of the present invention is an antibody kit, and specifically 

the antibody kit comprising two or more anti-human hemoglobin 

	

5 	monoclonal antibodies wherein one or more monoclonal 

antibody-immobilized insoluble carrier particles obtained by 

immobilizing the two or more anti-human hemoglobin monoclonal 

antibodies to one or more insoluble carrier particles cause an 

agglutination reaction with a hemoglobin-haptoglobin complex, but do 

	

10 	not cause an agglutination reaction with hemoglobin. 

[0017] The hemoglobin-haptoglobin complex in the present invention is 

a complex formed by hemoglobin and haptoglobin and more stable than 

free hemoglobin. When a red blood cell is destroyed for some reason 

in a blood vessel to release hemoglobin into blood, the released 

	

15 	hemoglobin is oxidized and thereby causes oxidative vascular disorder 

toxicity. It is known that haptoglobin readily then forms a complex 

with the released hemoglobin and neutralizes the toxicity thereof. 

Subsequently, the hemoglobin-haptoglobin complex is readily taken in 

via a receptor of reticuloendothelial cell and subjected to the 

	

20 	decomposition process, but it is known that the hemoglobin-haptoglobin 

complex itself is more stable than hemoglobin. 

[0018] The specific detection and measurement of the 

hemoglobin-haptoglobin complex contained in feces in view of the 

nature that a hemoglobin-haptoglobin complex is a stable structure 

	

25 	enable the awareness of bleeding in the digestive tracts. 

[0019] As the method for detecting and measuring a 
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hemoglobin-haptoglobin complex, an immunological measurement 

method is preferable, and an immune agglutination reaction method is 

further preferable as the method of screening examination for a large 

number of samples in a short time. As the immune agglutination 

	

5 	reaction method, a method wherein a carrier particle, for example, a 

particle carrier of homogeneous system capable of highly sensitive 

measurement, is used is preferable. 

[0020] Further, in view of specifically detecting and measuring a 

hemoglobin-haptoglobin complex, a monoclonal antibody is suitable as 

	

10 	the antibody used for the immunological measurement method. The 

present invention constructs a method for specifically detecting and 

measuring a hemoglobin-haptoglobin complex by immobilizing, to an 

insoluble carrier particle, a monoclonal antibody capable of detecting 

and measuring a hemoglobin-haptoglobin complex when used in the 

	

15 	immune agglutination reaction method. 

[0021] The anti-human hemoglobin monoclonal antibody for 

constructing the method for specifically detecting and measuring a 

hemoglobin-haptoglobin complex is not particularly limited by the 

origin thereof, but an anti-human hemoglobin mouse monoclonal 

	

20 	antibody derived from a mouse is preferable. 

[0022] The anti-human hemoglobin mouse monoclonal antibody can be 

produced by a conventional production method of a monoclonal 

antibody. Examples include the following method wherein a mouse is 

used. Specifically, a mouse is immunized with human hemoglobin, 

	

25 	then the enlarged spleen is removed to prepare spleen-derived B cell, 

the B cell is cell-fused by an electrical fusion method with a separately 
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grown mouse myeloma cell, and the cell made by fusing the B cell and 

the myeloma cell is grown and cloned using selective medium. 

Whether the consequently grown colony is producing the antibody to 

the human hemoglobin is confirmed. The cells for which the 

	

5 	production of the antibody to the human hemoglobin has been 

confirmed are cloned to obtain an anti-human hemoglobin mouse 

monoclonal antibody producing cell line. The obtained anti-human 

hemoglobin mouse monoclonal antibody producing cell line is cultured, 

the culture supernatant or cultured cell thereof is grown within the 

	

10 	peritoneal cavity of a mouse to obtain an ascites fluid, and the antibody 

is purified from the ascites fluid to obtain the anti-human hemoglobin 

mouse monoclonal antibody. 

[0023] Subsequently, for the application of the anti-human hemoglobin 

mouse monoclonal antibody to the immune agglutination reaction 

	

15 	method, the antibody is immobilized to an insoluble carrier particle. 

Examples of the insoluble carrier particle for immobilizing the 

monoclonal antibody include commonly used latex particles, silica 

particles, metal colloidal particles, magnetic particles, fluorescent 

particles, and red blood cells, but are not limited thereto. 

	

20 	[0024] Further, the particle size of the insoluble carrier particle is 

preferably 50 to 500 nm, and further preferably 75 to 350 nm, but are 

not limited to these ranges, and particle of any particle size can be used. 

[0025] Furthermore, as for the method of immobilizing the antibody to 

the insoluble carrier particle, the antibody and the insoluble carrier 

	

25 	particle are mixed to cause the physisorption of the antibody onto the 

surface of the insoluble carrier particle thereby to immobilize the 
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antibody to the insoluble carrier particle, which is a known technique. 

[0026] Further, when the insoluble carrier particle to the surface of 

which an amino group or a carboxyl group is introduced is used, the 

immobilization of the antibody to the surface of the insoluble carrier 

	

5 	particle is enabled by a chemical bond using glutaraldehyde or a 

carboxiinide reagent. 

[0027] The insoluble carrier particle to which one or more anti-human 

hemoglobin monoclonal antibodies are immobilized obtained by these 

methods is added to a mixture containing free hemoglobin and free 

	

10 	haptoglobin which are not forming a complex and a 

hemoglobin-haptoglobin complex to confirm that no agglutination 

reaction is caused with free hemoglobin or free haptoglobin but an 

agglutination reaction is caused with a hemoglobin-haptoglobin 

complex, to thereby obtain the anti-human hemoglobin monoclonal 

15 antibody and the anti-human hemoglobin monoclonal 

antibody-immobilized insoluble carrier particle of the present invention. 

[0028] In other words, the anti-human hemoglobin monoclonal 

antibody can be obtained which causes the agglutination reaction 

specifically with a hemoglobin-haptoglobin complex when the antibody 

	

20 	is immobilized to the insoluble carrier particle and used, and the 

anti-human hemoglobin monoclonal antibody-immobilized insoluble 

carrier particle can be obtained by immobilizing the antibody to an 

insoluble carrier particle. With these, the measurement reagent 

specifically reacting to a hemoglobin-haptoglobin complex and 

	

25 	containing the antibody or the monoclonal antibody-immobilized 

insoluble carrier particle, and the measurement method for specifically 
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detecting and measuring a hemoglobin-haptoglobin complex using the 

antibody or the monoclonal antibody-immobilized insoluble carrier 

particle can also be obtained. 

[0029] The anti-human hemoglobin monoclonal antibody of an 

	

5 	embodiment of the present invention is preferably 5C-2A deposited 

under receipt number NITE ABP-02268 at NPMD or 12-9G-C 

deposited under receipt number NITE ABP-02269 at NPMD, which 

causes the agglutination reaction specifically with a 

hemoglobin-haptoglobin complex when immobilized to the insoluble 

	

10 	carrier particle and used. 

[0030] Further, the anti-human hemoglobin monoclonal antibody kit of 

another embodiment of the present invention is preferably two or more 

selected from the group consisting of 5C-2A deposited under receipt 

number NI lb ABP-02268 at NPMD, 7C-7B-8E deposited under receipt 

	

15 	number NILE ABP-02270 at NPMD, 1-5G-3C deposited under receipt 

number NITE ABP-02271 at NPMD, 12-9G-C deposited under receipt 

number NITE ABP-02269 at NPMD, 79-8G-3F deposited under receipt 

number NILE ABP-02272 at NPMD, and SU112 (NIPPON BIO-TEST 

LABORATORIES INC.), which cause the agglutination reaction 

	

20 	specifically with a hemoglobin-haptoglobin complex when the two or 

more monoclonal antibodies are immobilized to the insoluble carrier 

particle and used. 

[0031] The measurement reagent of the present invention comprises the 

anti-human hemoglobin monoclonal antibody or the antibody kit, or the 

	

25 	anti-human hemoglobin monoclonal antibody-immobilized insoluble 

carrier particle, and may also comprise other components such as 
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various electrolytes, a buffer, a stabilizing agent, a surfactant, or a 

sensitizer. 

[0032] The measurement method of the present invention is an 

immunological measurement method for specifically detecting a 

5 hemoglobin-haptoglobin complex using a monoclonal 

antibody-immobilized insoluble carrier particle obtained by 

immobilizing one or more anti-human hemoglobin monoclonal 

antibodies to an insoluble carrier particle, and the monoclonal 

antibody-immobilized insoluble carrier particle causes the agglutination 

10 	reaction with a hemoglobin-haptoglobin complex but does not cause the 

agglutination reaction with hemoglobin, whereby only the 

hemoglobin-haptoglobin complex can specifically be detected and 

measured from a mixture containing free hemoglobin and free 

haptoglobin which are not forming a complex and the 

15 	hemoglobin-haptoglobin complex. 

[0033] The measurement method of the present invention specifically 

detects and measures the hemoglobin-haptoglobin complex in a sample 

based on the presence or absence of an agglutination reaction when the 

monoclonal antibody-immobilized insoluble carrier particle and a 

20 	sample (test specimen) are mixed. The sample is not particularly 

limited as long as it can contain a hemoglobin-haptoglobin complex, but 

preferably blood, feces, urine, or sweat, and particularly preferably 

feces. The detection and measurement method of the agglutination 

reaction may be a common method, and examples include measurement 

25 	of absorbance, measurement of scattered light intensity, and visual 

measurement (slide agglutination method). 
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[0034] Hereinafter, the present invention is specifically described in 

reference to Examples, but the present invention is not limited to these 

Examples. 

	

5 	Examples 

[0035] (Example 1 Production of anti-human hemoglobin monoclonal 

antibody) 

(1) Immunization of mouse 

Five each of 7-week old female Ball* and ddY mice were 

	

10 	immunized with hemoglobin. For the immunization protocol, the 

initial immunization was carried out with a hemoglobin solution mixed 

with adjuvant in a dose of 50 µg/mouse under the dorsal skin. 

[0036] Four weeks after the initial immunization, the immunization was 

carried out with a hemoglobin solution mixed with adjuvant in a dose of 

	

15 	50 µg/mouse under the dorsal skin, and 4 weeks thereafter the 

immunization was further carried out with a hemoglobin solution mixed 

with adjuvant in a dose of 50 µg/mouse under the dorsal skin. 

[0037] After each immunization, an antiserum titer was measured by 

RIA method of a 2-antibody method using 1251E-labeled hemoglobin. 

	

20 	As a result, a high antiserum titer was obtained in one of the ddY mice, 

which was subjected to cell fusion. Note that no fluctuations in the 

antiserum titers were con firmed after the second immunization and the 

third immunization. 

[0038] (2) Cell fusion 

	

25 	 Three days before the cell fusion was carried out, the final 

immunization was carried out intraperitoneally with a hemoglobin 

15 



solution in a dose of 50 ugimouse. For the cell fusion, the spleen was 

removed from the mouse with which 16 weeks have passed since the 

initial immunization, and spleen cell was prepared. 

[0039] The prepared spleen cell and mouse myeloma NS-1 cell were 

	

5 	cell-fused by an electrical fusion method, suspended in selective 

medium for fused cell, and inoculated in a 96-well microplate. 

[0040] (3) Screening of monoclonal antibody producing cell line 

Ten days after the cell fusion, an anti-human hemoglobin 

monoclonal antibody producing cell was screened by MA method of a 

	

10 	2-antibody method using 125I-labeled hemoglobin and a 

hemoglobin-haptoglobin complex. 

[0041] (Example 2 Binding specificity of monoclonal antibody) 

(1) Selection of monoclonal antibodies 

The total of 46 clones of 45 clones of the anti-human 

	

15 	hemoglobin monoclonal antibody obtained by the cell fusion and a 

commercial anti-human hemoglobin monoclonal antibody SU112 

(NIPPON SIO-TEST LABORATORIES INC.) were selected to 

evaluate the binding specificity to hemoglobin and a 

hemoglobin-haptoglobin complex. 

	

20 	[0042] For the evaluation method, each of the anti-human hemoglobin 

monoclonal antibodies was immobilized to a polystyrene latex particle, 

and the degrees of applutination were compared when the 

antibody-immobilized latex particle was reacted to the specimen 

containing hemoglobin and a hemoglobin-haptoglobin complex. 

	

25 	[0043] (2) Immobilization of monoclonal antibodies to polystyrene 

latex particle 
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Each of the monoclonal antibodies was immobilized to a 

polystyrene latex particle having a particle size of 211 nm 

[0044] The immobilization of the antibody to the polystyrene latex 

particle described above was carried out utilizing a known technique. 

	

5 	More specifically, polystyrene latex particles and the antibody were 

mixed to cause the physisorption of the antibody on the hydrophobic 

surface of the polystyrene latex particle, whereby the immobilization of 

the antibody to the polystyrene latex particle was achieved. 

[0045] (3) Preparation of specimen 

	

10 	 A specimen of the hemoglobin-haptoglobin complex was 

produced by mixing 32.3 pmol/mL of hemoglobin and haptoglobin in 

an  equimolar thereto in an equal amount of liquid. For the specimen of 

hemoglobin alone, a specimen containing 16.1 pmol/mL of hemoglobin 

was used. 

	

15 	[0046] (4) Measurement method of latex agglutination 

Using wells of a 96-well flat-bottom microplate, the 

agglutination reaction was carried out. For the specific method, 100 

pT  of a 50 mM HEPES buffer solution (pH 7.4) was dispensed into 

each well of the microplate, 50 pi, of the polystyrene latex particle 

	

20 	solution in which each of the antibodies was immobilized was added, 

and then 30 pi, of the specimen was added. 

[0047] Using Sunrise Rainbow (Tecan Japan Co., Ltd.), 10 seconds 

after and 5 minutes 10 seconds after the addition of the specimen, 

absorbances were measured at a wavelength of 660 nm and the 

	

25 	differences thereof were used as the index of the agglutination. 

[0048] The antibodies or the combinations thereof demonstrating higher 
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degrees of the agglutination when reacted to the 

hemoglobin-haptoglobin complex compared with the degrees of the 

agglutination when reacted to hemoglobin are shown in Table I. 

These antibodies were deposited at NITE Patent Microorganisms 

	

5 	Depositary (NPMD). When the monoclonal antibodies or the 

combinations thereof shown in Table 1 are used, the reagent capable of 

specifically measuring the hemoglobin-haptoglobin complex is 

expected. It was confirmed that the monoclonal antibodies of 5C-2A 

(NPMD receipt number NITE ABP-02268) and 12-9G-C (NPMD 

	

10 	receipt number NITE ABP-02269) are hardly affected by hemoglobin 

even when used singly and agglutinate with the 

hemoglobin-haptoglobin complex. Further, it was confirmed that the 

combination of 1-5G-3C (NPMD receipt number NITE ABP-02271) 

and SU112 (NIPPON BID-LEST LABORATORIES 1NC.), the 

	

15 	combination of 5C-2A (NPMD receipt number NI 	FE ABP-02268) and 

79-8G-3F (NPMD receipt number NITE ABP-02272), the combination 

of 5C-2A (NPMD receipt number NITE ABP-02268) and 7C-7B-8E 

(NPMD receipt number NITE ABP-02270), the combination of 5C-2A 

(NPMD receipt number NILE ABP-02268) and 79-8G-3F, and the 

	

20 	combination of 12-9G-C (NPMD receipt number NITE ABP-02269) 

and 79-8G-3F (NPMD receipt number NITE ABP-02272) are hardly 

affected by hemoglobin and agglutinate with the 

hemoglobin-haptoglobin complex. 
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[0049] [Table 1] 

Combination of monoclonal 
antibodies 

Hemoglobin 
(AAbs. x 10000) 

Hemoglobin-haptoglobin complex 
(AAbs. x 10000) 

1-5G-3C 	SU112 0 710 

5C-2A 	Single 290 1100 

5C-2A 	79-8G-3F 0 670 

5C-2A 	7C-7B-8E 390 940 

7C-7B-8E 	79-8G-3F 0 520 

12-9G-C 	Single 280 1040 

12-9G-C 	79-8G-3F 0 550 

[0050] (Example 3 Specific reaction to hemoglobin-haptoglobin 

complex (1)) 

	

5 	(1) Preparation of monoclonal antibody-immobilized latex solution 

The monoclonal antibody of 5C-2A was immobilized to the 

latex particles by the same method as in Example 2 to prepare a latex 

solution. 

[0051] (2) Preparation of hemoglobin-haptoglobin complex specimen 

	

10 	 Solutions containing 11.4 pmol/mL of hemoglobin and 0.0, 3.8, 

7.5, or 11.3 pmolimL of haptoglobin in a 50 mM phosphate buffer 

solution (pH 6.6) were prepared. More specifically, due to the strong 

binding property of hemoglobin and haptoglobin, the solutions 

theoretically containing 0.0 and 11.4 pmol/mL, 3.8 and 7.6 pmol/mT  , 

	

15 	7.5 and 3.9 pmol/mL, and 11.3 and 0.1 pmol/mL of the 

hemoglobin-haptoglobin complex and hemoglobin, respectively, were 

prepared. 

[0052] (3) Reaction of monoclonal antibody-immobilized latex particle 

to hemoglobin-haptoglobin complex 

	

20 	 The reaction of monoclonal antibody-immobilized latex particle 
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to the hemoglobin-haptoglobin complex was confirmed using a 7170S 

type Automatic Analyzer (manufactured by Hitachi High-Technologies 

Corporation). 	For the measurement method, 15 1.11, of the 

hemoglobin-haptoglobin complex-containing solution was added to a 

	

5 	reaction cell of H7170S, then 100 pi, of a 50 m1VI HEPES buffer 

solution (pH 7.4) was added thereto, and subsequently 25 a  of the 

monoclonal antibody-immobilized latex solution was added thereto, 

whereby amounts of turbidity variation at a wavelength of 660 nm for a 

period of 440 seconds were determined. 

	

10 	[0053] Table 2 shows turbidity variation rates of the solutions when the 

amount of turbidity variation at which haptoglobin was added so as to 

be 0 pmol/mL was corrected to 0 and the amount of turbidity variation 

at which haptoglobin was added so as to be 11.3 pmol/mL was taken as 

100%. 

	

15 	[0054] With increase of the concentration of haptoglobin added, more 

specifically, the concentration of hemoglobin-haptoglobin complex, the 

turbidity variation due to the latex agglutination caused by the 

antigen-antibody reaction with the monoclonal antibody immobilized to 

the latex particle increases. Further, the turbidity variation due to the 

	

20 	latex agglutination was low at a low concentration of haptoglobin 

added, and thus it was inferred that the reaction to the hemoglobin 

which did not bind to haptoglobin was not confirmed. Based on these, 

when the monoclonal antibody of 5C-2A was used, the specific 

detection of the hemoglobin-haptoglobin complex is enabled. 
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[0055] [Table 2] 

Hemoglobin 
(pmol/mL) 

Haptoglobin 
(pmoUniL) Amount of turbidity variation (%) 

11.4 0.0 0.0 
11.4 3.8 10.2 
11.4 7.5 53.7 
11.4 11.3 100.0 

[0056] (Example 4 Specific reaction to hemoglobin-haptoglobin 

complex (2)) 

	

5 	(1) Preparation of monoclonal antibody-immobilized latex solution 

The monoclonal antibodies of 1-5G-3C, 7C-7B-8E, SU112, and 

79-8G-3F were immobilized to the latex particle by the same method as 

in Example 2 to prepare latex solutions. Subsequently, latex solutions 

containing combinations of 1-5G-3C and SU112 and 7C-7B-8E and 

	

10 	79-8G-3F were produced and subjected to the test. 

[0057] (2) Preparation of hemoglobin-haptoglobin complex specimen 

Specimens were prepared by the same method as in Example 3 

except that solutions contained 13.0 pmol/mL of hemoglobin and 0.0, 

9.4, 11.3, or 13.0 pmol/mL of haptoglobin. More specifically, the 

	

15 	solutions theoretically containing 0.0 and 13.0 pmol/mL, 9.4 and 3.6 

pmol/mL, 11.3 and 1.7 pmol/mI  , and 13.0 and 0.0 pmol/rni of the 

hemoglobin-haptoglobin complex and hemoglobin, respectively, were 

prepared. 

[0058] (3) Reaction of monoclonal antibody-immobilized latex particle 

	

20 	to hemoglobin-haptoglobin complex 

The amounts of turbidity variation were determined by the same 
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method as in Example 3. 

Table 3 shows turbidity variation rates of the solutions when the 

amount of turbidity variation at which haptoglobin was added so as to 

be 0 pmol/mi was corrected to 0 and the amount of turbidity variation 

	

5 	of a solution prepared so as to contain hemoglobin and haptoglobin in 

equal amounts at which haptoglobin was added so as to be 13.0 

pmol/mL was taken as 100%. 

[0059] The same results as in Example 3 were obtained. More 

specifically, with increase of the concentration of haptoglobin added, 

	

10 	more specifically, the concentration of hemoglobin-haptoglobin 

complex, the turbidity variation due to the latex agglutination caused by 

the antigen-antibody reaction with the monoclonal antibody 

immobilized to the latex particle increased. Based on these, when the 

combination of 1-5G-3C and SU112 and the combination of 7C-7B-8E 

	

15 	and 79-8G-3F are used, the specific detection of the 

hemoglobin-haptoglobin complex is enabled. 

[0060] [Table 3] 

Hemoglobin 
(pmol/mL) 

Haptoglobin 
(pmoltnaL) 

Amount of turbidity variation (%) 
1-5G-3C 

+ 
SU112 

7-7B-8E 
+ 

79-8G-3F 
13.0 0.0 0 0 
13.0 9.4 49 69 
13.0 11.3 68 73 
13.0 13.1 100 100 

[0061] (Comparative Example 1 Measurement of hemoglobin and 

20 	hemoglobin-haptoglobin complex by ELISA method) 
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The combination of 5C-2A and 79-8G-3F, wherein the 

agglutination reaction was not caused when reacted to hemoglobin but 

the specific reaction to the hemoglobin-haptoglobin complex was 

confirmed in Example 2, was evaluated by ELISA method on the 

	

5 	binding specificity to hemoglobin and the hemoglobin-haptoglobin 

complex. 

[0062] (1) Preparation of monoclonal antibody-immobilized latex 

solution 

5C-2A was solid-phased on a 96-well microplate to prepare a 

	

10 	solid-phased plate, and 79-8G-3F was labeled with horseradish 

peroxidase to prepare an enzyme-labeled substance. The antibody was 

solid-phased on the 96-well microplate utilizing a known technique. 

More specifically, the antibody was added to the 96-well microplate to 

cause the physisorption of the antibody onto the hydrophobic surface of 

	

15 	the 96-well microplate, whereby the antibody was solid-phased on the 

96-well microplate. 

[0063] (2) Preparation of hemoglobin-haptoglobin complex specimen 

A solution containing 12.6 pmol/mL of hemoglobin and 12.6 

pmol/mL of haptoglobin in a 50 mM phosphate buffer solution (pH 6.6) 

	

20 	was prepared, and the solution was doubling-diluted with a 50 mM 

phosphate buffer solution (pH 6.6) to prepare specimens containing 1.6, 

3.2, 6.3, or 12.6 pmol/mL of hemoglobin-haptoglobin complex. 

[0064] (3) Measurement method by ELISA 

10 pL of the standard solution or the sample was added to a 

	

25 	96-well microplate, stirred for 3 minutes, and then left to stand at 25°C 

for 60 minutes. After left to stand, the microplate was washed 3 times 

23 



using a surfactant-containing 50 mM phosphate buffer solution (pH 

7.4). 

[0065] After washing, 100 µL of the enzyme-labeled substance was 

added to the 96-well microplate, stirred for 3 minutes, and then left to 

	

5 	stand at 25°C for 60 minutes. After left to stand, the microplate was 

washed 3 times using a surfactant-containing 50 mM phosphate buffer 

solution (pH 7.4). 

[0066] After 	washing, 	100 	pL 	of a 	0.4 	mg/m1 

o-phenylenediamine-containing substrate solution was added to the 

	

10 	96-well microplate and left to stand at 25°C for 14 minutes. After left 

to stand, 100 pL of 3N sulfuric acid was added as a reaction stop 

solution. 

[0067] The measurement was carried out using Sunrise Rainbow 

(Tecan Japan Co., Ltd.) at a measurement wavelength of 492/650 nm. 

	

15 	Table 4 shows the measurement results by ELISA method using the 

combination of 5C-2A and 79-8G-3F, wherein the agglutination reaction 

was not caused when reacted to hemoglobin but the specific reaction to 

the hemoglobin-haptoglobin complex was confirmed when the 

antibodies were immobilized to the insoluble carrier such as latex and 

	

20 	used. In ELISA method wherein the combination of 5C-2A and 

79-8G-3F was used, the antibodies reacted to both hemoglobin and the 

hemoglobin-haptoglobin complex and failed to specifically detect the 

hemoglobin-haptoglobin complex. 
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[0068] [Table 4] 

Concentration* 
(pmol/mL) 

Hemoglobin 
(AAbs. x 10000) 

Hemoglobin-haptoglobin complex 
(AAbs. x 10000) 

1.6 6672 11165 
3.2 9632 16668 
6.3 12282 21758 
12.6 14382 24458 

*: Concentration of hemoglobin or hemoglobin-haptoglobin complex 

[0069] (Example 5 Specific reaction to hemoglobin-haptoglobin 

	

5 	complex (3)) 

The combination of 5C-2A and 79-8G-3F, wherein the 

agglutination reaction was not caused when reacted to hemoglobin but 

the specific reaction to the hemoglobin-haptoglobin complex was 

confirmed in Example 2, was evaluated by the latex agglutination 

	

10 	method on the binding specificity to hemoglobin and the 

hemoglobin-haptoglobin complex. 

[0070] (1) Preparation of monoclonal antibody-immobilized latex 

solution 

The monoclonal antibodies of 5C-2A and 79-8G-3F were 

	

15 	immobilized to the latex particles by the same method as in Example 2 

to prepare latex solutions. 	The latex solutions in which the 

monoclonal antibodies of 5C-2A and 79-8G-3F were immobilized were 

mixed and subjected to the test. 

[0071] (2) Preparation of hemoglobin-haptoglobin complex specimen 

	

20 	 A solution containing 12.6 pmol/mL of hemoglobin and 12.6 

pmol/mL of haptoglobin in a 50 mM phosphate buffer solution (pH 6.6) 
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was prepared, and the solution was doubling-diluted with a 50 mM 

phosphate buffer solution (pH 6.6) to prepare specimens containing 1.6, 

3.2, 6.3, or 12.6 pmoUmI, of the hemoglobin-haptoglobin complex. 

[0072] (3) Measurement method of latex agglutination method 

	

5 	 A 50 mM HEPES buffer solution (pH 7.4) was used as R1 and 

the above monoclonal antibody-immobilized latex solution was used as 

R2. The measurement was carried out using a Hitachi 7170S type 

Automatic Analyzer (manufactured by Hitachi High-Technologies 

Corporation). For the measurement method, 15 !IL of the standard 

	

10 	solution or the sample was added to a reaction cell, then 100 p,1_, of a 50 

mM HEPES buffer solution (pH 7.4) was added thereto, and 

subsequently 25 !IL of the monoclonal antibody-immobilized latex 

solution was added thereto, whereby amounts of turbidity variation at a 

wavelength of 660 nm for a period of 440 seconds were measured. 

	

15 	[0073] (4) Reaction of monoclonal antibody-immobilized latex particle 

to hemoglobin-haptoglobin complex 

Table 5 shows the measurement results by the latex 

agglutination method using the combination of 5C-2A and 79-8G-3F, 

which was confirmed to have reacted to both hemoglobin and the 

	

20 	hemoglobin-haptoglobin complex in ELISA method. The combination 

of 5C-2A and 79-8G-3F was confirmed that the agglutination reaction 

was not caused when reacted to hemoglobin but the specific reaction to 

the hemoglobin-haptoglobin complex was confirmed when the 

antibodies were immobilized to the insoluble carrier such as latex. 
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[0074] [Table 5] 

Concentration* 
(pmol/mL) 

Hemoglobin 
(AAbs. x 10000) 

Hemoglobin-haptoglobin complex 
(AAbs. x 10000) 

1.6 -15 -2 
3.2 -15 53 
6.3 -1 199 

12.6 11 652 

*: Concentration of hemoglobin or hemoglobin-haptoglobin complex 

[0075] (Example 6 Measurement of sample (1)) 

	

5 	 Using ELISA method, one of the conventional methods, and the 

method of the present invention, the measurement of the 

hemoglobin-haptoglobin complex was carried out. 

[0076] (1) Measurement of hemoglobin-haptoglobin complex by 

ELISA method 

	

10 	 The anti-human haptoglobin monoclonal antibody was 

solid-phased on a 96-well microplate to prepare a solid-phased plate, 

and the anti-human hemoglobin polyclonal antibody was labeled with 

horseradish peroxidase to prepare an enzyme-labeled substance. 

[0077] 100 j  IT  of a 50 mM phosphate buffer solution (pH 7.2) and 10 

	

15 	RL of the standard solution or the sample were added to a 96-well 

microplate, stirred for 5 minutes, and then left to stand at 25°C for 120 

minutes. After left to stand, the microplate was washed 3 times using 

a surfactant-containing 50 mM phosphate buffer solution (pH 7.5). 

[0078] After washing, 100 pL of the enzyme-labeled substance was 

	

20 	added to the 96-well microplate, stirred for 5 minutes, and then left to 

stand at 25°C for 55 minutes. After left to stand, the microplate was 
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washed 3 times using a surfactant-containing 50 mM phosphate buffer 

solution (pH 7.5). 

[0079] After 	washing, 	100 	IIT 	of a 	0.4 	mg/mL 

o-phenylenediamine-containing substrate solution was added to the 

	

5 	96-well microplate and left to stand at 25°C for 15 minutes. After left 

to stand, 100 µL of 2N sulfuric acid was added as a reaction stop 

solution. 

[0080] The measurement was carried out at a measurement wavelength 

of 492/650 nm using Sunrise Rainbow (Tecan Japan Co., Ltd.), and the 

	

10 	measurement value of the sample was determined based on the 

calibration curve obtained from the measurement result of the standard 

solution. 

[0081] (2) Measurement of hemoglobin-haptoglobin complex by latex 

agglutination method 

	

15 	 A 50 mM HEPES buffer solution (pH 7.4) was used as R1 and 

the monoclonal antibody-immobilized latex solution of Example 3 was 

used as R2. 

[0082] The measurement was carried out using JCA-BM2250 (JEOL 

Ltd.). For the measurement method, 8µL of the standard solution or 

	

20 	the sample was added to a reaction cell, then 50 p,L of R1 was added 

thereto, and subsequently 16.7 p.L of R2 was added thereto, whereby an 

amount of turbidity variation at a wavelength of 658 run for a period of 

471 seconds was measured, and the measurement value of the sample 

was determined based on the calibration curve obtained from the 

	

25 	measurement result of the standard solution. 

[0083] (3) Measurement results 
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The measurement results on 5 samples by ELISA and the latex 

agglutination method are shown in Table 6, and the correlation diagram 

between the measurements is shown in Figure 1. 

The measurement results on the samples by the latex 

5 

	

	agglutination method were equal to the measurement results of the 

samples by ELISA, and the correlation coefficient was 0.998, which 

was satisfactory. Note that the numerical value 1 in Figure 1 indicates 

the concentration of 12.9 pmol/mL in terms of hemoglobin. 

[0084] [Table 6] 

Sample ELISA method Latex agglutination method 

A 0.09 0.12 
B 0.28 0.31 
C 0.48 0.49 
D 0.67 0.72 
E 0.89 0.91 

10 

[0085] These results revealed that the accurate measurement of the 

hemoglobin-haptoglobin complex in a sample is enabled by using the 

present invention and contributes to the diagnosis of diseases. 

15 	Industrial Applicability 

[0086] The present invention provides a monoclonal antibody or an 

antibody kit capable of specifically detecting and measuring a 

hemoglobin-haptoglobin complex when immobilized to an insoluble 

carrier particle and used, and an insoluble carrier particle to which the 

20 	monoclonal antibody is immobilized, and a measurement reagent and a 

measurement method for specifically detecting and measuring a 
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hemoglobin-haptoglobin complex in a sample using the same. The 

application of this invention to a feces sample enables the examination 

on the presence or absence of bleeding in the digestive organs in a short 

time accurately. 
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CLAIMS 

[Claim 1] 

An anti-human hemoglobin monoclonal antibody, wherein a 

monoclonal antibody-immobilized insoluble carrier particle, which is 

	

5 	obtained by immobilizing the monoclonal antibody to an insoluble 

carrier particle, causes an agglutination reaction with a 

hemoglobin-haptoglobin complex, but does not cause an agglutination 

reaction with hemoglobin. 

[Claim 2] 

	

10 	 The anti-human hemoglobin monoclonal antibody according to 

claim 1, wherein the anti-human hemoglobin monoclonal antibody is 

5C-2A (NPMD receipt number KITE ABP-02268) or 12-9G-C (NPMD 

receipt number NI 1E ABP-02269). 

[Claim 3] 

	

15 	 An antibody kit comprising two or more anti-human 

hemoglobin monoclonal antibodies, wherein one or more monoclonal 

antibody-immobilized insoluble carrier particles, which are obtained by 

immobilizing the two or more anti-human hemoglobin monoclonal 

antibodies to one or more insoluble carrier particles, cause an 

	

20 	agglutination reaction with a hemoglobin-haptoglobin complex, but do 

not cause an agglutination reaction with hemoglobin. 

[Claim 4] 

The antibody kit according to claim 3, wherein the two or more 

anti-human hemoglobin monoclonal antibodies are two or more selected 

	

25 	from the group consisting of 5C-2A (NPMD receipt number KITE 

ABP-02268), 7C-7B-8E (NPMD receipt number KITE ABP-02270), 
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1-5G-3C (NPMD receipt number NITE ABP-02271), 12-9G-C (NPMD 

receipt number NITE ABP-02269), 79-80-3F (NPMD receipt number 

NITE ABP-02272), and SU112. 

[Claim 5] 

	

5 	 The anti-human hemoglobin monoclonal antibody or the 

antibody kit according to any one of claims 1 to 4, wherein the 

anti-human hemoglobin monoclonal antibody is derived from a mouse. 

[Claim 6] 

A monoclonal antibody-immobilized insoluble carrier particle 

	

10 	obtained by immobilizing one or more anti-human hemoglobin 

monoclonal antibodies to an  insoluble carrier particle, wherein the 

monoclonal antibody-immobilized insoluble carrier particle causes an 

agglutination reaction with the hemoglobin-haptoglobin complex, but 

does not cause an agglutination reaction with hemoglobin. 

	

15 	[Claim 7] 

The monoclonal antibody-immobilized insoluble carrier particle 

according to claim 6, wherein the one or more anti-human hemoglobin 

monoclonal antibodies are one of 5C-2A (NPMD receipt number NITE 

ABP-02268) or 12-90-C (NPMD receipt number NITE ABP-02269). 

	

20 	[Claim 8] 

The monoclonal antibody-immobilized insoluble carrier particle 

according to claim 6, wherein the one or more anti-human hemoglobin 

monoclonal antibodies are two or more selected from the group 

consisting of 5C-2A (NPMD receipt number NITE ABP-02268), 

	

25 	7C-7B-8E (NPMD receipt number NI LE ABP-02270), 1-5G-3C 

(NPMD receipt number N11E ABP-02271), 12-9G-C (NPMD receipt 
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number NITE ABP-02269), 79-8G-3F (NPMD receipt number NIIE 

ABP-02272), and SU112. 

[Claim 9] 

The monoclonal antibody-immobilized insoluble carrier particle 

	

5 	according to any one of claims 6 to 8, wherein the anti-human 

hemoglobin monoclonal antibody is derived from a mouse. 

[Claim 10] 

The monoclonal antibody-immobilized insoluble carrier particle 

according to any one of claims 6 to 9, wherein the insoluble carrier 

	

10 	particle to which the monoclonal antibody is immobilized is a latex 

particle or a metal colloidal particle. 

[Claim 11] 

An immunological measurement reagent for specifically 

detecting a hemoglobin-haptoglobin complex, comprising the 

	

15 	monoclonal antibody-immobilized insoluble carrier particle according 

to any one of claims 6 to 10. 

[Claim 12] 

An anti-human hemoglobin monoclonal antibody, being 5C-2A 

(NPMD receipt number NITE ABP-02268), 7C-7B-8E (NPMD receipt 

	

20 	number NI FE ABP-02270), 1-5G-3C (NPMD receipt number NUE 

ABP-02271), 12-9G-C (NPMD receipt number NITE ABP-02269), or 

79-8G-3F (NPMD receipt number NI 1'E ABP-02272). 

[Claim 13] 

An immunological measurement method for specifically 

	

25 	detecting a hemoglobin-haptoglobin complex, comprising using the 

anti-human hemoglobin monoclonal antibody or the antibody kit 
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according to any one of claims 1 to 5, the monoclonal 

antibody-immobilized insoluble carrier particle according to any one of 

claims 6 to 10, the immunological measurement reagent according to 

claim 11, or the anti-human hemoglobin monoclonal antibody according 

	

5 	to claim 12. 

[Claim 14] 

An immunological measurement method for specifically 

detecting a hemoglobin-haptoglobin complex, comprising using a 

monoclonal antibody-immobilized insoluble carrier particle obtained by 

	

10 	immobilizing one or more anti-human hemoglobin monoclonal 

antibodies to an insoluble carrier particle, wherein the monoclonal 

antibody-immobilized insoluble carrier particle causes an agglutination 

reaction with the hemoglobin-haptoglobin complex, but does not cause 

an agglutination reaction with hemoglobin. 

	

15 	[Claim 15] 

The immunological measurement method according to claim 14, 

wherein the one or more anti-human hemoglobin monoclonal antibodies 

are one of 5C-2A (NPMD receipt number NITE ABP-02268) or 

12-9G-C (NPMD receipt number NI IE ABP-02269). 

	

20 	[Claim 16] 

The immunological measurement method according to claim 14, 

wherein the one or more anti-human hemoglobin monoclonal antibodies 

are two or more selected from the group consisting of 5C-2A (NPMD 

receipt number NITE ABP-02268), 7C-7B-8E (NPMD receipt number 

	

25 	NITE ABP-02270), 1-5G-3C (NPMD receipt number NITE 

ABP-02271), 12-9G-C (NPMD receipt number NITE ABP-02269), 
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79-8G-3F (NPMD receipt number KITE ABP-02272), and SU112. 

[Claim 17] 

The immunological measurement method according to any one 

of claims 14 to 16, wherein the anti-human hemoglobin monoclonal 

	

5 	antibody is derived from a mouse. 

[Claim 18] 

The immunological measurement method according to any one 

of claims 14 to 17, wherein the insoluble carrier particle to which the 

anti-human hemoglobin monoclonal antibody is immobilized is a latex 

	

10 	particle or a metal colloidal particle. 
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