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7) ABSTRACT

The present invention provides a method of determining
toxicity to the heart of an anthracycline-type anticancer
chemotherapeutic agent such as adriamycin etc., which
comprises detecting human H-FABP (Human Heart-type
Fatty Acid-Binding Protein) in the blood separated from
human, a reagent therefor, a kit therefor and the like.
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METHOD OF JUDGING CARDIOTOXICITY OF
ANTHRACYCLINE-TYPE ANTICANCER
CHEMICAL THERAPEUTIC BY DETECTING
HUMAN H-FABP AND REAGENT THEREFOR

TECHNICAL FIELD

[0001] This invention relates to a method of determining
toxicity to the heart of anthracycline-type anticancer che-
motherapeutic agents, of which particularly Doxorubicin
hydrochloride (in the present specification, “adriamycin”
which is a popular name of the present compound is used)
(hereinafter sometimes to be referred to as “cardiotoxicity”),
a reagent for the determination and the like.

BACKGROUND ART

[0002] The anthracycline-type anticancer chemotherapeu-
tic agent is a glycoside consisting of an aglycon part
comprising a 4-membered ring quinone structure as a basic
skeleton and saccharides mainly consisting of an amino
sugar. As a pharmaceutical agent of this type, for example,
adriamycin, daunorubicin hydrochloride, epirubicin hydro-
chloride, idarubicin hydrochloride, pirarubicin hydrochlo-
ride, aclarubicin hydrochloride and the like having the
following structures can be mentioned.

[0003] Examples of Anthracycline-Type Anticancer Che-
motherapeutic Agents

HCl

NH
HO 2

daunorubicin hydrochloride
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[0004] For cancer treatment, prolonged administration of
anthracycline-type anticancer chemotherapeutic agents is
generally employed. While anthracycline-type anticancer
chemotherapeutic agents have a wide range of anticancer
spectrum, they are known to show cardiotoxicity as a
common side effect due to myocardial injury action.

[0005] As a method of determining toxicity to the heart of
an anthracycline-type anticancer chemotherapeutic agent, an
electrocardiogram analysis, a blood biochemical test com-
prising measurement of Creatine Kinase (CK) in blood, an
echocardiogram analysis and the like, which are general
tests of cardiac function, are conventionally known and
performed. However, since electrocardiogram analysis and
echocardiogram analysis do not specifically detect car-
diotoxicity of anthracycline-type anticancer chemotherapeu-
tic agents, they do not have sufficient sensitivity to pick up
the initial stage of the onset of toxicity of the agents, and can
detect only the advanced cardiotoxicity. In addition, only a
small amount of creatine kinase flows (escapes) into the
blood due to the cardiotoxicity induced by anthracycline-
type anticancer chemotherapeutic agents and creatine kinase
requires a long time before escape, and therefore, a problem
in clinical situation has existed in that cardiotoxicity of
anthracycline-type anticancer chemotherapeutic agents is
not precisely reflected.

[0006] On the other hand, as a myocardial injury marker
that detects acute myocardial infarction and the like, Tropo-
nin T (ToT), Myosin Light Chain I (MLC-I), human
H-FABP (Human Heart-type Fatty Acid-Binding Protein)
and the like have been known.

[0007] Human H-FABP is abundant in myocardial cyto-
plasm, capable of binding with fatty acid and is considered
to be involved in the intracellular transport of fatty acid.
Human H-FABP is reported to be a protein consisting of 132
amino acids and has a molecular weight of 14,768 (Bio-
chem. J. (1988) 252 191-198).
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[0008] With regard to Human H-FABP, JP-A-4-31762
discloses that this protein is useful as a marker of acute
myocardial infarction. However, the above-mentioned pub-
lication does not at all refer to the relationship between the
cardiotoxicity of anthracycline-type anticancer chemothera-
peutic agents and Human H-FABP.

[0009] Therefore, the relationship between human
H-FABP and the cardiotoxicity of anthracycline-type anti-
cancer chemotherapeutic agent has not been known at all to
the present day.

DISCLOSURE OF THE INVENTION

[0010] An object of the present invention is to provide a
novel method of determining the toxicity to the heart of
anthracycline-type anticancer chemotherapeutic agents such
as adriamycin and the like and a reagent for the determina-
tion.

[0011] To solve these problems, the present inventors have
compared and studied the levels of Myosin Light Chain I,
Troponin T and human H-FABP in the blood of cancer
patients who have been administered with adriamycin,
which is a representative anthracycline-type anticancer che-
motherapeutic agent, and with whom the expression of
cardiotoxicity has been confirmed by electrocardiogram
analysis and echocardiogram analysis, and found that, while
all these markers belong to myocardial injury markers to
detect acute myocardial infarction and the like, only the
level of human H-FABP has increased to not less than the
cut-off value of acute myocardial infarction unique to each
marker, which resulted in the completion of the present
invention.

[0012] Therefore, the present invention provides the fol-
lowing.
[0013] [1]Amethod of determining toxicity to the heart of

an anthracycline-type anticancer chemotherapeutic agent,
which comprises detecting human H-FABP in the blood
separated from human.

[0014] [2] The method of [1] above, wherein the detection
of human H-FABP is performed by an immunochemical
method using an antibody that recognizes human H-FABP.

[0015] [3] The method of [2] above, wherein the immu-
nochemical method is an enzyme immunochemical method,
a latex agglutination assay or an immunochromatographic
assay.

[0016] [4] The method of [2] above, wherein the antibody
is a monoclonal antibody.

[0017] [5] The method of [1] above, wherein the anthra-
cycline-type anticancer chemotherapeutic agent is adriamy-
cin or daunorubicin hydrochloride.

[0018] [6] A reagent for determining toxicity to the heart
of an anthracycline-type anticancer chemotherapeutic agent,
which is used for performing the method of any of [1]to [5]
above.

[0019] [7] A reagent for determining toxicity to the heart
of an anthracycline-type anticancer chemotherapeutic agent,
which comprises an antibody that recognizes human
H-FABP.
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[0020] [8] The reagent of [7] above, wherein the antibody
is a monoclonal antibody.

[0021] [9] The reagent of [7] above, wherein the anthra-
cycline-type anticancer chemotherapeutic agent is adriamy-
cin or daunorubicin hydrochloride.

[0022] [10] A commercial package, comprising the
reagent of any of [7] to [9] above, and a written matter
associated therewith, the written matter stating that said
reagent can or should be used for determining toxicity to the
heart of an anthracycline-type anticancer chemotherapeutic
agent.

[0023] [11]AKkit for determining toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent,
which comprises an antibody that recognizes human
H-FABP.

[0024] [12] The kit of [11] above, wherein the antibody is
a monoclonal antibody.

[0025] [13] The kit of [11] above, wherein the anthracy-
cline-type anticancer chemotherapeutic agent is adriamycin
or daunorubicin hydrochloride.

[0026] [14] Use of an antibody that recognizes human
H-FABP for determining toxicity to the heart of an anthra-
cycline-type anticancer chemotherapeutic agent.

[0027] [15] The use of [14] above, which comprises
detecting human H-FABP in the blood separated from
human.

[0028] [16] The use of [15] above, wherein the detection
of human H-FABP is performed by an enzyme immu-
nochemical method, a latex agglutination assay or an immu-
nochromatographic assay.

[0029] [17]The use of[14] above, wherein the antibody is
a monoclonal antibody.

[0030] [18] The use of [14] above, wherein the anthracy-
cline-type anticancer chemotherapeutic agent is adriamycin
or daunorubicin hydrochloride.

[0031] The present invention provides a method of deter-
mining toxicity to the heart of an anthracycline-type anti-
cancer chemotherapeutic agent, which comprises detecting
human H-FABP in the blood separated from human. Accord-
ing to this determination method, determination of the
cardiotoxicity of the patients under medication with anthra-
cycline-type anticancer chemotherapeutic agents such as
adriamycin and the like becomes possible. To be specific, by
drawing blood from the above-mentioned patients, compar-
ing the level of Human H-FABP contained therein with that
of human H-FABP contained in the blood of healthy vol-
unteers, and further by comparing with cut-off value for the
determination of acute myocardial infarction, whether or not
the cardiotoxicity has been expressed, and when it has been
expressed, the level of the toxicity can be determined.

[0032] In addition, the present invention also provides a
reagent for determining toxicity to the heart of an anthra-
cycline-type anticancer chemotherapeutic agent, which is
used for performing the determination method of the present
invention, and the like. This reagent for the determination
and the like are directly used for practicing the determina-
tion method of the present invention, and achieve the same
object as the determination method of the present invention.
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BEST MODE FOR CARRYING OUT THE
INVENTION

[0033] The present invention relates to a method of deter-
mining toxicity to the heart of an anthracycline-type anti-
cancer chemotherapeutic agent, which comprises detecting
human H-FABP in the blood separated from human.

[0034] The cardiotoxicity to be the target of determination
in the present invention arises from the side effect of an
anthracycline-type anticancer chemotherapeutic —agent.
Examples of the above-mentioned chemotherapeutic agent
include conventionally known various agents such as adria-
mycin, daunorubicin hydrochloride, epirubicin hydrochlo-
ride, idarubicin hydrochloride, pirarubicin hydrochloride,
aclarubicin hydrochloride and the like. The determination
method of the present invention is particularly preferable for
determining the cardiotoxicity due to adriamyein or dauno-
rubicin hydrochloride, from among these anthracycline-type
anticancer chemotherapeutic agents.

[0035] In the present invention, by the “determination of
toxicity” is meant not only assumption of the presence or
absence of expressed toxicity, but also assumption of the
level of toxicity when toxicity is present.

[0036] While the determination of toxicity may depend
exclusively on the detection of Human H-FABP, other
known methods for the detection of abnormality in the heart,
such as electrocardiogram analysis, echocardiogram analy-
sis and the like may be used in combination to determine
toxicity. By combining plural test methods, the toxicity can
be determined more accurately.

[0037] A method of detecting human H-FABP in the blood
separated from human in the present invention is not par-
ticularly limited, and may be any method; for example,
conventionally known methods for quantification, semi-
quantification or qualitative analysis, such as immunochemi-
cal method, fatty acid binding activity measurement method,
various chromatographies (¢.g., HPLC and the like), and the
like.

[0038] Of these, the detection is particularly preferably
performed by a method aiming at quantification of human
H-FABP because the level and progress of cardiotoxicity can
be determined, and the detection is particularly preferably
performed by an immunochemical method utilizing an anti-
body recognizing human H-FABP (hereinafter sometimes to
be referred to as an “anti-human H-FABP antibody™).

[0039] When human H-FABP is detected by an immu-
nochemical method, an immunochemical method using any
of a monoclonal antibody and a polyclonal antibody as an
anti-human H-FABP antibody can be preferably used. In
view of stable supply of antibody and specificity to human
H-FABP, an immunochemical method using a monoclonal
antibody is preferably used. Anti-human H-FABP antibody
itself is known, and can be produced according to the
production method described in JP-A-4-31762 or a method
analogous thereto.

[0040] The immunochemical method is not particularly
limited, and, for example, a conventionally known Enzyme
Immunoassay (EIA), Latex Agglutination Assay, Immuno-
chromatographic Assay, Radio Immunoassay (RIA), Fluo-
rescence Immunoassay (FIA), Luminescence Immunoassay,
Spin Immunoassay and the like can be mentioned. Of these,
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EIA, Latex Agglutination Assay and Immunochromato-
graphic Assay are preferable. In EIA, sandwich Enzyme-
Linked Immunosorbent Assay (sandwich ELISA) using two
kinds of antibodies, particularly monoclonal antibodies, is
particularly preferable in view of specificity to antigen
(human H-FABP) and easiness of detection operation.

[0041] When the above-mentioned human H-FABP is to
be detected by sandwich ELISA, for example, according to
the description in Journal of Immunological Methods 178
(1995) 99-111 and the like, human H-FABP is inserted
(sandwiched) between two kinds of antibodies that recog-
nize different epitopes of human H-FABP, i.e., solid phase
antibody and enzyme-labeled antibody, and the enzyme
level of the labeled antibody that was bound with human
H-FABP is determined, whereby quantitative detection is
performed.

[0042] The Latex Agglutination Assay is an immu-
nochemical method utilizing an agglutination reaction
between an antibody sensitized Latex particle and an anti-
gen. When the above-mentioned human H-FABP is to be
detected by the Latex Agglutination Assay, quantitative
detection is performed by measuring the level of agglutina-
tion.

[0043] In the Immunochromatographic Assay, all immu-
nochemical reaction systems are retained on a sheet carrier,
wherein the operation is completed only by the addition
(dropwise addition) of blood. In other words, when the
blood is added to the carrier, human H-FABP in the blood is
bonded to an anti-human H-FABP antibody labeled with
gold colloid and the like, and this bonded form is chromato-
graphically developed on the carrier and captured at a
particular site (determination region) by a different solid
phased anti-human H-FABP antibody. When the above-
mentioned human H-FABP is to be detected by this Immu-
nochromatographic Assay, because the bonded form is cap-
tured as mentioned above, the accumulated sample materials
can be detected by visual observation. Since this method
does not require a special measuring instrument for practic-
ing, it is an advantageous method when a rapid treatment
becomes necessary depending on the determination results.

[0044] As measurement methods besides the above-men-
tioned that utilizes specificity of an anti H-FABP antibody,
nephelometry comprising measurement of turbidity associ-
ated with an antigen-antibody complex formation, an
enzyme sensor electrode method comprising detection of
electrical potential change due to antigen bond, which
utilizes an antibody solid phase membrane electrode, immu-
noelectrophoresis, western blotting and the like can be
mentioned. Any of these methods suffices for detection of
human H-FABP.

[0045] As the blood for the detection of human H-FABP in
the present invention, any blood can be used as long as it is
isolated from human, and may be any of whole blood, blood
serum and blood plasma. The above-mentioned blood can be
obtained appropriately by a treatment according to a con-
ventional method per se.

[0046] The determination of toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent such
as adriamycin and the like can be performed by comparing
the human H-FABP level in the blood detected in this
manner with the human H-FABP level in the blood of
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healthy volunteers, and by comparing with a cut-off value of
myocardiopathy (e.g., acute myocardial infarction).

[0047] For example, according to Okamoto et al., Clinical
Chemistry and Laboratory Medicine 2000 38(3) 231-238,
average value of the human H-FABP level in the blood
(blood serum) of healthy volunteer is 2.8 ng/mL (upper limit
being 5.3 ng/mL), and the cut-off value of acute myocardial
infarction, or the level that showed the highest diagnostic
efficiency (value satisfying high true positive rate (diagnos-
tic sensitivity) and high true negative rate (diagnostic speci-
ficity)) is set to 6.2 ng/mL.

[0048] Therefore, when human H-FABP level in the blood
of a cancer patient under medication with an anthracycline-
type anticancer chemotherapeutic agent exceeds the upper
limit of human H-FABP level in the blood of healthy
volunteer, 5.3 ng/mL, the presence of suspect of expression
of cardiotoxicity can be determined, and when it increases to
the cut-off value of acute myocardial infarction, i.e., not less
than 6.2 ng/mL, the possibility of expression of cardiotox-
icity can be determined to be extremely high.

[0049] The determination results thus obtained are useful
for a physician to decide, for a cancer patient under medi-
cation with an anthracycline-type anticancer chemothera-
peutic agent, if (1) the administration of the same agent is to
be continued, (2) the administration is to be stopped (the
kind (type) of anticancer agent is changed) or (3) the dose is
to be increased or decreased, and the like, and for a patient
for whom administration of an anthracycline-type anticancer
chemotherapeutic agent was once stopped due to the expres-
sion of cardiotoxicity, it is useful for determining if (4)
administration of this agent is to be resumed.

[0050] To be specific, during the administration period of
adriamycin, for example, blood is taken from a patient at a
frequency of at least once a month and human H-FABP level
is measured using the obtained blood as a sample. In this
case, when a human H-FABP level shows not less than 6.2
ng/mL, which is a cut-off value of acute myocardial infarc-
tion, administration of adriamycin is quickly stopped, and an
anticancer agent of a different kind (type) is employed. Since
human H-FABP level is considered to also reflect the level
of cardiotoxicity due to adriamycin, when human H-FABP
exceeds 6.2 ng/mL and the value is at a high level, the injury
the cardiac muscle suffered from is considered to be large.
Thus, it is determined that the administration of the agent is
to be stopped and a quick protective measure of cardiac
muscle needs to be taken.

[0051] In contrast, when human H-FABP level is less than
6.2 ng/mL, particularly less than 5.3 ng/mL, it is determined
that administration of adriamycin can be continued without
a problem.

[0052] The present invention also relates to a reagent for
determining toxicity to the heart of an anthracycline-type
anticancer chemotherapeutic agent, which is used to practice
the above-mentioned determination method. Thus, the
reagent for determination of the present invention is directly
used for the practice of the aforementioned determination
method of the present invention, and achieves the same
object as the determination method of toxicity.

[0053] In addition, the present invention provides a
reagent and a kit for determining toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent at
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least containing an antibody recognizing Human H-FABP
(anti-human H-FABP antibody). Such reagent and a kit for
determination can be preferably used for, among the afore-
mentioned determination methods of the present invention,
detection of human H-FABP by an immunochemical method
in blood separated from human.

[0054] The anti-human H-FABP antibody can be produced
according to a known method, such as the method described
in, for example, the aforementioned JP-A-4-31762, and can
be applied to an immunochemical method in a free state, a
labeled state or a solidified state. The anti-human H-FABP
antibody may be a polyclonal antibody or a monoclonal
antibody, but a monoclonal antibody is preferable because
specificity and uniformity of antibody are high. A polyclonal
antibody can be produced by immunizing an animal such as
mouse, rat, rabbit and the like with human H-FABP together
with a suitable adjuvant, taking blood and processing the
blood by known treatments. In addition, a monoclonal
antibody can be produced by harvesting spleen cells of an
animal immunized in this way, subjecting the cells to cell
fusion with myeloma cells, and to antibody-producing cells
screening and cloning ete. by the method of Milstein et al.,
thereby establishing an anti-human H-FABP antibody-pro-
ducing cell line, and culturing the cell line. Here, human
H-FABP to be used as an immunizing antigen is not neces-
sarily a human cardiac muscle organ derived, natural
H-FABP, and may be a recombinant human H-FABP
obtained by genetic engineering technique or any material
having the same effect (fragment).

[0055] When the thus-obtained anti-human H-FABP anti-
body is applied to sandwich ELISA, this antibody is pro-
duced in the form of a solid phased anti-human H-FABP
antibody or an enzyme-labeled anti-human H-FABP anti-
body.

[0056] A solid phased anti-human H-FABP antibody can
be produced by binding an antibody obtained as mentioned
above to a solid phase (e.g., microplate well or plastic
beads). Binding to a solid phase can be generally performed
by dissolving an antibody in a suitable buffer solution such
as citrate buffer solution and the like, and bringing a solid
phase surface in contact with an antibody solution for a
suitable time (1-2 days). Then, phosphate buffer containing
Bovine Serum Albumin (BSA), bovine milk protein and the
like is brought into contact with the solid phase to coat a part
on the surface of the solid phase that was not coated with the
antibody with the aforementioned BSA and the like.

[0057] An enzyme-labeled anti-human H-FABP antibody
can be produced by binding (labeling) an anti-human
H-FABP antibody, which recognizes an epitope different
from the above-mentioned solid phased antibody, with an
enzyme. As the enzyme to label the antibody, alkaline
phosphatase, glucose oxidase, peroxidase, f-galactosidase
and the like can be mentioned. The binding between these
enzymes and anti-human H-FABP antibody can be per-
formed by a method known per se, such as glutaraldehyde
method, maleimide method and the like. In addition, a
method using an avidin-biotin reaction (method comprising
reacting an antibody labeled with biotin instead of an
enzyme with human H-FABP in blood and then binding with
an enzyme-labeled streptavidin) may be employed.

[0058] In sandwich ELISA, enzyme substrate, washing
solution, reaction-stopping solution, substrate dissolution
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solution, standard antigen (human H-FABP) and the like are
used as necessary, besides anti-human H-FABP antibody.
The present invention may be realized in the form of a kit
(kit for determining toxicity to the heart of an anthracycline-
type anticancer chemotherapeutic agent) containing these as
components, besides the above-mentioned anti-human
H-FABP antibody.

[0059] As the enzyme substrate, one suitable for a selected
labeled enzyme is used. For example, when alkaline phos-
phatase is selected as an enzyme, p-nitrophenylphosphate
(PNPP) and the like are mentioned, and as a color devel-
oping agent in this case, o-phenylencdiamine (OPD), tet-
ramethylbenzidine (TMB) and the like are used. As the
washing solution, reaction-stopping solution and substrate
dissolution solution, conventionally known ones are appro-
priately used without any particular limitation, depending on
the selected labeled enzyme.

[0060] A specific production method of the reagent for
determination of the present invention based on sandwich
ELISA is described in Ohkaru et al., Journal of Immuno-
logical Methods 178 (1995) 99-111. In addition, a blood
serum human H-FABP measurement kit (“MARKIT (regis-
tered trademark) M H-FABP”) s based on sandwich ELISA
as a measurement principle has been available from DAIN-
IPPON PHARMACEUTICAL CO., LTD., and this kit can
be used as a determination kit relating to the present inven-
tion.

[0061] In addition, a reagent that detects human H-FABP
by Latex Agglutination Assay is also known and its produc-
tion method is also specifically described in, for example,
Markus Robers et al., Clinical Chemistry 44, No. 7, (1998)
1564-1567 and the above-mentioned JP-A-4-31762.

[0062] Tt is also possible to apply an Immunochromato-
graphic Assay to the reagent for determination of the present
invention. Specific production method of the reagent for
determination of the present invention by Immunochromato-
graphic Assay is described in Watanabe et al., Clinical
Biochemistry 34 (2001) 257-263. Furthermore, a whole
blood human H-FABP detection reagent (“RAPICHECK
(registered trademark) H-FABP”) based on Immunochro-
matographic Assay as a detection principle has been avail-
able from DAINIPPON PHARMACEUTICAL CO., LTD,,
and this can be used as a reagent for determination relating
to the present invention.

[0063] The present invention is explained in detail by
referring to Examples and Reference Examples, which are
not to be construed as limitative.

EXAMPLE 1

[0064] The blood from a cancer patient administered with
adriamycin was taken three times during 5 months of
adrlamycin administration (second blood sampling was
about 2.5 months after the first sampling, third blood sam-
pling was 20 days after the second sampling) and blood
serum was obtained by a conventional method. Using the
obtained blood serum as a sample, the level of human
H-FABP, Myosin Light Chain I and Troponin T was mea-
sured.

[0065] Human H-FABP was measured using a blood
serum human H-FABP measurement kit “MARKIT (regis-
tered trademark) M H-FABP” (manufactured by DAINIP-
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PON PHARMACEUTICAL CO., LTD.) based on sandwich
ELISA using two kinds of specific monoclonal antibodies as
a measurement principle.

[0066] Thatis,a1:1 volume mixture (100 uL) of a diluting
buffer solution (composition: 0.2% BSA-0.9% NaCl-0.1
mol/L potassium phosphate buffer, pH 7.0) and a blood
serum sample were dispensed to a microplate well (antibody
bonded well), in which one kind of anti-human H-FABP
monoclonal antibody had been solid phased, and the reac-
tion was carried out at room temperature (25° C.) for 30 min
(first antigen-antibody reaction). After the reaction, the
antibody bonded well was washed 3 times with 300 uL of
washing solution, then horseradish peroxidase-labeled anti-
human H-FABP monoclonal antibody (100 ul) was dis-
pensed thereto and the reaction was carried out at room
temperature for 30 min (second antigen-antibody reaction).
After washing in the same manner as above, an enzyme
substrate (100 uL, hydrogen peroxide-containing OPD) was
added to start the enzyme reaction, which was carried out at
room temperature for 15 min. A reaction-stopping solution
(100 uL, 0.9 mol/L. sulfuric acid) was added to stop the
reaction. As a control, the above-mentioned diluting buffer
solution and each standard solution prepared to make the
final concentration of human H-FABP 0 ng/mL, 5 ng/mL,, 10
ng/mL, 25 ng/mL, 50 ng/mL, 100 ng/mL, 250 ng/mL were
mixed at a volume ratio of 1:1 and processed in the same
manner as above.

[0067] The level of color development of each well was
determined by measuring an absorbance at 492 nm, and
comparing with a standard curve drawn from the results of
a standard solution containing human H-FABP at each
concentration employed for the control, whereby the human
H-FABP levels in the blood serum samples were read. In
addition, the cut-off value of acute myocardial infarction for
the above-mentioned blood serum human H-FABP measure-
ment kit was set for 6.2 ng/mL.

[0068] For the measurement of Myosin Light Chain I,
sandwich RIA was used and for the measurement of Tropo-
nin T, sandwich ELISA was used. The cut-off values of acute
myocardial infarction in this case were set to 2.5 ng/mL for
Myosin Light Chain I, and 0.1 ng/mL for Troponin T.

[0069] The state of the cardiac function was diagnosed by
electrocardiogram analysis, echocardiogram analysis and
measurement of creatine kinase in blood.

[0070] By the echocardiogram analysis, the heart pump
function was evaluated based on the ejection fraction (EF) of
the heart as calculated by the following formula:

Ejection fraction (%)={(left ventricular relaxation ter-
minal diameter’~left ventricular contraction terminal
diameter”)/left ventricular relaxation terminal diam-
eter?)x10)

[0071] The ejection fraction of healthy volunteers is
known to be not less than 60%.

[0072] The normal range of blood creatine kinase in
healthy volunteers is known to be 25 U/L-180 U/L for male,
and 20 U/L-150 U/L for female.

[0073] Table 1 shows the results of the ejection fraction of
the heart, the measurement of blood creatine kinase and the
above-mentioned three kinds of each marker.
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TABLE 1

Blood concentration

Creatine Human H- Myosin Light

Blood kinase FABP Chain I Troponin T
sampling  EF (%) (U/L) (ag/mL) (ng/mL) (ng/mL)
First 53 37 6.8 <1.0 <0.01
time

Second — 36 9.0 <1.0 0.01
time

Third 37 33 19.6 <1.0 0.41
time

—: no data

ejection fraction of healthy volunteer: not less than 60%

creatine kinase level of healthy volunteer: 25-180 U/L (male), 20150 U/L
(female) cut-off value of acute myocardial infarction in this measurement;
Human H-FABP: 6.2 ng/mL,

Myosin Light Chain I: 2.5 ng/ml,

Troponin T: 0.1 ng/mL

[0074] While not described in Table 1, in the electrocar-
diogram analysis of this patient, extension of QTc at about
2 weeks before the first blood sampling was observed and T
wave decreased at about 1 week before the third blood
sampling. [n addition, sinus tachycardia and supraventricu-
lar extrasystole were also observed then.

[0075] As shown in the above-mentioned Table 1, the
ejection fraction was lower than the value of healthy vol-
unteer (not less than 60%) in the first blood sampling, and
the toxicity to the heart due to adriamycin was considered to
have been expressed. However, the level of creatine kinase
was within the normal range, and the toxicity could not be
detected. At this time point, of the three kinds of markers,
only the level of human H-FABP exceeded the above-
mentioned cut-off value (6.2 ng/mL), and the levels of
Myosin Light Chain I and Troponin T were not more than
the measurement limits.

[0076] In the second blood sampling, the condition of the
heart worsened as compared to the first blood sampling and
stronger toxicity is considered to have expressed, in view of
the findings from the electrocardiogram analysis and the
like. However, from the level of creatine kinase, the toxicity
could not be detected as in the previous time. At this time
point, the human H-FABP level exceeded the above-men-
tioned cut-off value and increased further. In contrast, the
level of Myosin Light Chain I was not more than the
measurement limit, and the level of Troponin T was not
more than the cut-off value.

[0077] In the third blood sampling, the ejection fraction
decreased to 37%, and the condition of the heart was worse
than in the first and the second blood samplings, and still
stronger toxicity is considered to have expressed. However,
from the level of creatine kinase, the toxicity still could not
be detected. At this time point, the human H-FABP level far
exceeded the above-mentioned cut-off value. In contrast, the
level of Myosin Light Chain I was not more than the
measurement limit, and the level of Troponin T first
exceeded the above-mentioned cut-off value.

EXAMPLE 2

[0078] Blood human H-FABP and the like of cancer
patient who was administered with daunorubicin hydrochlo-
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ride and diagnosed with cardiac failure due to the expression
of generalized edema were detected in the same manner as
in the method described in Example 1. The results thereof
are shown in the following Table 2. The second blood
sampling in the Table was performed one month after the
first blood sampling.

TABLE 2

Blood concentration

Creatine  Human H-  Myosin Light
Blood kinase FABP Chain I Troponin T
sampling (U/L) (ng/mL) (ng/mL) (ng/mL)
First 11 7.6 <1.0 <0.01
time
Second 7 6.9 14 <0.01
time

creatine kinase level of healthy volunteer: 25-180 U/L (male), 20150 U/L
(female)
cut-off value of acute myocardial infarction in this measurement;

Human H-FABP: 6.2 ng/mL,
Myosin Light Chain I: 2.5 ng/ml,
Troponin T: 0.1 ng/mL

[0079] The above-mentioned Table 2 reveals that, in the
first and the second blood samplings, human H-FABP alone
exceeded the cut-off value (6.2 ng/mL) of acute myocardial
infarction, and other myocardial injury markers, i.e., Myosin
Light Chain I and Troponin T, were within the normal
ranges. As shown in Table 2, creatine kinase did not exceed
the level of healthy volunteer.

[0080] As shown in Table 1 and Table 2 above, of the three
kinds of myocardial injury markers, only human H-FABP
sensitively detected expression of the cardiotoxicity due to
adriamyein or daunorubicin hydrochloride.

[0081] Therefore, blood human H-FABP is a useful
marker to predict the presence and the level of cardiotoxicity
caused by an anthracycline-type anticancer chemotherapeu-
tic agent such as adriamycin and the like.

INDUSTRIAL APPLICABILITY

[0082] According to the present invention, namely, a
method of determining cardiotoxicity caused by an anthra-
cycline-type anticancer chemotherapeutic agent, which
comprises detecting blood Human H-FABP, and a reagent
therefor and the like, the cardiotoxicity can be detected
sensitively at an early stage, which enables physicians to
conduct medical procedures at an early stage of cardiotox-
icity expression, such as change of pharmaceutical agents
and the like.

[0083] This application is based on application No. 2002-
093688 filed in Japan, the contents of which are incorporated
hereinto by reference.

1. A method for determining toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent,
which comprises detecting human H-FABP in the blood
separated from human.
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2. The method of claim 1, wherein the detection of human
H-FABP is performed by an immunochemical method using
an antibody that recognizes human H-FABP.

3. The method of claim 2, wherein the immunochemical
method is an enzyme immunochemical method, a latex
agglutination assay or an immunochromatographic assay.

4. The method of claim 2, wherein the antibody is a
monoclonal antibody.

5. The method of claim 1, wherein the anthracycline-type
anticancer chemotherapeutic agent is adriamycin or dauno-
rubicin hydrochloride.

6. A reagent for determining toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent,
which is used for performing the method of any of claims 1
to 5.

7. A reagent for determining toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent,
which comprises an antibody that recognizes human
H-FABP.

8. The reagent of claim 7, wherein the antibody is a
monoclonal antibody.

9. The reagent of claim 7, wherein the anthracycline-type
anticancer chemotherapeutic agent is adriamycin or dauno-
rubicin hydrochloride.

10. A commercial package comprising the reagent of any
of claims 7 to 9, and a written matter associated therewith,
the written matter stating that said reagent can or should be
used for determining toxicity to the heart of an anthracy-
cline-type anticancer chemotherapeutic agent.

11. A kit for determining toxicity to the heart of an
anthracycline-type anticancer chemotherapeutic agent,
which comprises an antibody that recognizes human
H-FABP.

12. The kit of claim 11, wherein the antibody is a
monoclonal antibody.

13. The kit of claim 11, wherein the anthracycline-type
anticancer chemotherapeutic agent is adriamycin or dauno-
rubicin hydrochloride.

14. Use of an antibody that recognizes human H-FABP for
determining toxicity to the heart of an anthracycline-type
anticancer chemotherapeutic agent.

15. The use of claim 14, which comprises detecting
human H-FABP in the blood separated from human.

16. The use of claim 15, wherein the detection of human
H-FABP is performed by an enzyme immunochemical
method, a latex agglutination assay or an immunochromato-
graphic assay.

17. The use of claim 14, wherein the antibody is a
monoclonal antibody.

18. The use of claim 14, wherein the anthracycline-type
anticancer chemotherapeutic agent is adriamycin or dauno-
rubicin hydrochloride.



patsnap

TREMOF) BN A h-fabp K& E =5 ¥ M BER K B L 58T T O AR B R 5 5%
[F(RE)F US20050202513A1 RF(REH) A 2005-09-15
BRiES US10/509571 % A 2003-03-28
BB (% FIA) A (1) DAINIPPON PHARMACEUTICAL CO. , LTD.

HAT R E(ZFRR)AGE)

RERERHARHERALF.

[#RI&Z B A KITAYAMA HITOSHI
OHKARU YASUHIKO
REAA KITAYAMA, HITOSHI
OHKARU, YASUHIKO
IPCH =S GO01N33/50 GO1N33/68 GO1N33/92 GO1N33/53 GO1N33/567 C07K16/30
CPCH %= GO01N33/92 GO1N33/5014
R 2002093688 2002-03-29 JP
ShEBEEEE Espacenet  USPTO
HEGE)

REBRET AU ERRRVBLTT R WP S RSN DN EEN T

&, R ESERNM A D B MR E AH-FABP ( AUEBERSBREE
&8&H)., ,HiEdHA , dHEE.



https://share-analytics.zhihuiya.com/view/6b8f7f54-0188-42f8-8f58-ed76d10dc2c1
https://worldwide.espacenet.com/patent/search/family/028671761/publication/US2005202513A1?q=US2005202513A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050202513%22.PGNR.&OS=DN/20050202513&RS=DN/20050202513

