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7) ABSTRACT

To provide a more convenient and more accurate method of
assaying ProGRP by improving the stability of ProGRP
which is known to be unstable in a biological sample.

By using a blood sample in a condition in which a blood
coagulation factor is not activated is used as a sample, the
degradation of ProGRP is suppressed, whereby it is possible
to store a sample for a long period of time and to improve the
accuracy of an assay.
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IMMUNOASSAY METHOD FOR
PRO-GASTRIN-RELEASING PEPTIDE

CROSS-REFERENCE

[0001] This application is the National Stage of Interna-
tional Application No. PCT/JP2007/073854, filed on Dec. 11,
2006, the contents of which are hereby incorporated by ref-
erence as if fully set forth herein.

TECHNICAL FIELD

[0002] The present invention relates to an assay method in
which plasma is used as a sample and the sample stability is
remarkably improved in a system for detecting ProGRP (pro-
gastrin-releasing peptide) by an immunoassay.

BACKGROUND ART

[0003] The usefulness of the relationship between lung
cancer and the concentration of blood gastrin-releasing pep-
tide (GRP) has been known as reported by also Yamaguchi et
al. (see Patent document 1). However, GRP is a physiologi-
cally active substance and loses its activity in an extremely
short period of time in serum or plasma. Therefore, it was
difficult to practically use it as an immunoassay. Yamaguchi et
al. found that the antigen stability sufficient to withstand the
practical use as an immunoassay can be achieved by specifi-
cally assaying, among three types of pro-gastrin-releasing
peptides (ProGRPs) which are precursors of GRP, an amino
acid sequence of residues 31-98 (ProGRP 31-98) which does
not contain a physiologically active region (an amino acid
sequence of residues 1-27) and is a region common to the
three types, and found that it 1s useful for diagnosis of lung
cancer (see Patent document 1). According to this method,
ProGRP can stably exist in serum or plasma equally up to 6
hours, therefore, it became possible to put it to practical use as
an immunoassay method. Further, because an advantage of
the use of plasma is not particularly obtained, serum which is
generally used for assaying a cancer marker has come to be
used as a sample.

[0004] Patent Document 1
[0005] JP-A-6-98794
DISCLOSURE OF THE INVENTION
Problems that the Invention is to Solve
[0006] However, the stability of ProGRP 31-98 is still infe-

rior to a general antigen to be used in an immunoassay. An
acceptable degree of decrease in the activity of ProGRP 31-98
in a sample seems to vary depending on the manufacturer
thereof However, in the case of Immucheck F-ProGRP avail-
able from Sysmex Corporation, a sample is allowed to be
stored under refrigeration for at most 3 hours, in the case ofa
Serumlabo (registered trademark) ProGRP assay kit available
from Fujirebio Inc., a sample is allowed to be stored under
refrigeration for at most about 24 hours (either of them is a
diagnostic agent which has been already approved by the
Ministry of Health, Labour and Welfare), and both products
do not allow the storage at room temperature. Further, it is
construed that the stabilities thereof in plasma and serum are
equal, therefore, only an assay using serum has been put in
practical use. In the case where a serum sample is stored for 3
hours to more than 24 hours, it is necessary to freeze the
sample. Therefore, labors of thawing the sample before use,
removing a deposited matter generated by freezing and thaw-
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ing by centrifugation before the assay are required, and so on,
such insufficient sample stability significantly lowered the
working efficiency. Further, many of the antigens including
typical cancer markers such as CEA, AFP and CA 19-9,
which are immunologically assayed, can stably exist up to 7
days in refrigeration storage. Therefore, only in the case
where this assay is carried out, special operation and storage
place are required, and so on, it has also become a cause that
lowers the efficiency of the test as a whole.

[0007] Ithasbeen construed that the reason why the sample
stability of ProGRP 31-98 is low is because the molecular
weight thereof is low. Further, because a significant differ-
ence was not observed between the assay values of ProGRP
31-98in serum and plasma in the range up to 6 hours, in which
only a slight decrease in the activity thereof was observed
even in serum, it was not considered that there was a differ-
ence in stabilities between serum and plasma.

Means for Solving the Problems

[0008] ProGRP is a protein having a molecular weight of
8000 to 10000, and a domain of an amino acid sequence of
residues 31-98 with which an assay is carried out in an immu-
noassay of ProGRP 31-98 has a molecular weight of about
7800. It 1s known that the sample stability of a peptide mol-
ecule having a low molecular weight is low as a general fact,
and it can be understood that a study of examining the cause
of the low sample stability of ProGRP has not been reported.
However, even in the case where a molecular weight is low
like insulin (molecular weight: 5800) or the like to be used as
an immunodiagnostic agent, a peptide molecule that can sta-
bly exist in serum or plasma for more than 5 days in refrig-
eration storage exists, therefore, the inventor thought that
there must be some kind of mechanism of sample instability,
which 1s unique to ProGRP, in addition to its low molecular
weight.

[0009] The inventors thought that because the ProGRP
molecule per se can stably exist in refrigeration storage for
more than about 1 week, it is not only attributable to ProGRP
per se that makes it unstable in a sample, and there may be a
substance which is present in blood and makes it unstable.
Further, the inventor thought that because a GRP portion
which is a physiologically active region (an amino acid
sequence of residues 1 to 27) is not already contained in
ProGRP 31-98, there may be a possibility that some kind of
reaction other than a reaction occurring in vivo causes the
sample instability unique to ProGRP.

[0010] As described in a standard book, when blood comes
out of the body, more than 10 substances called blood coagu-
lation factors and fibrinolytic factors are activated, and these
respective substances induce degradation or activation of pre-
cursor molecules of blood coagulation factors, and in the end,
induce activation of thrombin generated by the degradation of
prothrombin and formation of fibrin generated by the degra-
dation reaction of fibrinogen by thrombin thereby to coagu-
late blood, which is a well-known fact. A liquid component
obtained by removing a portion coagulated at this time results
in serum. Most of the activators of such blood coagulation
factors are proteases including thrombin and exist in serum.
In plasma, the activation of thrombin is not caused, and fur-
ther, the activation of several blood coagulation factors is not
caused, although it depends on the anticoagulant. That is, in
serum, activators and degraders of blood coagulation factors
and fibrinolytic factors exist at a higher level in serum than in
vivo or in plasma. Thus, the inventors presumed that there
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may be a relationship between such a substance that exists in
serum and does not exist or exists only at a low level in vivo
and the instability of ProGRP 31-98.

[0011] In accordance with this presumption, the inventor
examined a decrease in the activity of thrombin, which is an
activator of a blood coagulation factor, by adding it to a
ProGRP solution, and observed a significant decrease in the
activity of ProGRP in the solution with the addition of throm-
bin. Accordingly, it was found that thrombin, which is an
activator of a blood coagulation factor, is one of the causes of
the decrease in the activity of ProGRP.

[0012] The inventor examined the stability of ProGRP by
using plasma as a sample with the use of a property that
activators of blood coagulation factors exist at a high level in
serum and do not exist or exist only at a low level in vivo or in
plasma, and succeeded in remarkably improving the sample
stability of ProGRP, thus the present invention has been com-
pleted. It is possible to collect plasma from blood in a similar
manner to serum, and plasma can be collected from blood in
asubstantially similar manner to serum, and canbe used in an
immunoassay without any problems. Further, by adding an
inhibitor or an inactivator of such an activator of a blood
coagulation factor or a fibrinolytic factor to a serum sample,
a similar effect can be obtained.

Constitution of the Invention

[0013] Thepresent invention provides, based on the above-
mentioned findings, a method of assaying ProGRP with
which a more convenient and more accurate assay than a
conventional method can be achieved by using a blood
sample in a condition in which a blood coagulation factor is
not activated, whereby fibrin formation is not caused and
blood coagulation does not occur.

[0014] The phrase, “a blood sampleina condition in which
one or more blood coagulation factors are not activated”
means a blood sample in a condition in which an agent that
suppresses or lowers the activation of any blood coagulation
factor is added or a blood coagulation factor is removed. As
the agent that suppresses or lowers the activation of a blood
coagulation factor, an agent such as EDTA, heparin, or citric
acid can be used, however, it is not limited to these.

[0015] Accordingly, as the blood sample in a condition in
which blood coagulation does not occur, it is typical to use
plasma. As the plasma described here, any plasma sample to
be used in a test can be used. That is, typical examples thereof
include EDTA plasma, heparin plasma and citric acid plasma,
and also include other plasmas. Further, as forasalt to be used
for each substance, an arbitrary salt can be selected. As for
EDTA, typical examples thereof include 2K, 3K and the like.
As for heparin, typical examples thereof include a sodium
salt, a lithium salt and the like. However, other salts can also
be selected.

[0016] Further, it is also possible to obtain an effect by
adding a substance that inactivates a blood coagulation factor
to serum after collecting the serum, removing a blood coagu-
lation factor, or lowering the activity thereof.

[0017] It is proper to employ the present invention in an
immunoassay method, however, the present invention can
also be employed in any assay system for performing a Pro-
GRP assay.

Advantage of the Invention

[0018] According to the present invention, a sample can be
stably stored for a long period of time. The storage period
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thereof in refrigeration storage can be prolonged from 3 to 24
hours in a conventional method to about 1 week. Further, it is
also possible to store a sample at room temperature.

[0019] According to the present invention, it is not neces-
sary to cryopreserve a sample even in the case where the
storage time of the sample exceeds 3 to 24 hours. Therefore,
labors of thawing the sample before use when the sample is
frozen, removing a deposited matter generated by freezing
and thawing by centrifugation are not required, and so on, the
working efficiency can be significantly improved. Further, it
becomes possible to store a sample for 1 week for which
many of the other antigens to be immunologically assayed
can be stably stored in refrigeration storage, therefore, a spe-
cial storage operation and storage place for a sample for
assaying ProGRP are not required.

[0020] Further, the present invention improves the long-
term stability of a sample in cryopreservation, and moreover,
it improves the stability thereof at room temperature, there-
fore, labors of performing serum separation or storage in
refrigeration conditions can be omitted. Further, in the
present invention, a decrease in the activity during the opera-
tion at room temperature which cannot be avoided during the
process of operation from blood collection to completion of
assaying can be suppressed. Therefore, it becomes possible to
assay ProGRP values more accurately.

[0021] Itis considered that an instability degree of ProGRP
in serum varies among patients as a matter of course. Accord-
ingly, it is conceivable that in the case of a conventional
method using serum as a sample, by the decrease in the
activity of ProGRP antigen during the process of serum sepa-
ration or storage, the serum exhibits a negative value upon
assaying although it essentially has ProGRP corresponding to
a positive value. It is considered that such occurrence of false
negative test results for the antigen activity can be prevented
by employing the present invention, and thereby the detection
sensitivity of small cell lung cancer can be improved.

[0022] Incidentally, as the method of assaying ProGRP,
there are a number of documents, however, as an example in
which plasma is used as a sample, there is only one report by
Yamaguchi et al. However, this report only leads to the con-
clusion that serum and plasma are equal in terms of the
sample stability, and it does not at all suggest the superior
usefulness of plasma in the present invention. Further, docu-
ments that describe stability studies involved in other sub-
stances between serum and plasma are shown below, how-
ever, it is obvious that they do not at all suggest the assay
method of the present invention.

[0023] Yamaguchi et al. (Japanese Patent No. 3210994)
found a relationship between ProGRP 31-98 and diagnosis of
lung cancer and shows that a plasma sample can be used in the
same manner as a serum sample up to a storage time of 6
hours. However, there is no description of the superiority ofa
plasma sample in terms of the storage stability. It is a work
commonly performed in an immunoassay that the equiva-
lence between plasma and serum as a sample subjected to an
immunoassay is shown by using both plasma and serum, and
the constitution of the invention of this application that
plasma has a superior usefulness is not inferable easily from
this document even by those skilled in the art.

[0024] Evans etal. (Clinical Biochemistry Vol. 34, pp. 107-
112, 2001) examined the stability of a hormone having a
physiological activity in serum and plasma and has reported
that which of serum and plasma is better in terms of the
stability of the hormone varies depending on the type of the
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hormone. This shows that from the viewpoint of the stability
of atest substance, a serum sample can be rather better than a
plasma sample, which prevents those skilled in the art from
arriving at the present invention of this application instead.
[0025] Boyanton et al. (Clinical Chemistry Vol. 48, pp.
2242-2247, 2002) studied the stabilities of 24 types of sub-
stances in serum and plasma. They showed that in either of the
cases of scrum and plasma, when serum separation or plasma
separation from blood cells was carried out immediately after
blood collection, the substances could be stably exist for 58
hours or more in either of serum and plasma. In addition, it
concluded that when separation was not carried out, the sta-
bility of the substances was better in serum. In this document,
there is no description related to ProGRP and also it con-
cluded that the stability is better in serum, therefore, we have
no doubt that our invention has novelty.

[0026] Further, at present, three types of ProGRP diagnos-
tic agents have been approved by the Ministry of Health,
Labour and Welfare and are available on the market and used
in the clinical fields (medical coverage started in 1996). How-
ever, there is no report that the stability of ProGRP 31-98 in
plasma is better than in serum. Therefore, it can be said that
this is clear evidence showing that the present invention has
novelty.

[0027] The invention of this application that the stability of
a sample is improved by using a sample in a condition in
which blood coagulation does not occur is a novel invention
based on a mechanism which is totally different from any
prior art, and exhibits an effect which could not be expected in
the prior art.

EXAMPLES
Example 1

Relationship Between Instability of ProGRP Antigen
and Thrombin

[0028] ProGRP 31-98 antigen (obtained from Abbott
Laboratories in the U.S.A.) amino acid synthesized by the
Fmoc method was added to a phosphate buffer solution con-
taining 1% bovine serum albumin and 2 mM calcium chlo-
ride. Thrombin (manufactured by Sigma-Aldrich Co.)
[0029] was further added thereto and after the mixture was
stored at room temperature, the concentration of ProGRP was
assayed using an Architect ProGRP. The assay results are
shown in FIG. 1. From FIG. 1, because the degradation of
ProGRP is observed in the presence of thrombin, it is sug-
gested that thrombin be related as a major cause of the deg-
radation of ProGRP in serum. Thrombin is the activator of
blood coagulation factor II and is a substance which exists in
serum at a high level. The details of the Architect assay
method are described in Example 3.

Example 2

Stabilization of ProGRP by Addition of PMSF
(Phenylmethanesulfonyl Fluoride)

[0030] After PMSF (manufactured by Sigma-Aldrich Co.)
was added to serum, ProGRP 31-98 antigen amino acid syn-
thesized by the Fmoc method was added thereto. After the
mixture was stored at room temperature, the concentration of
ProGRP was assayed using the Architect ProGRP. The assay
results are shown in FIG. 2. From FIG. 2, it is found that a
decrease in the activity of ProGRP is significantly suppressed
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in the presence of PMSF. PMSF is a substance that is used to
inactivate the activity of an enzyme of a serine protease such
as thrombin and the presence of a protease such as thrombin
can be considered to be the cause of ProGRP inactivation.

Example 3

Stabilization of ProGRP Antigen using Plasma

[0031] ProGRP 31-98 antigen (obtained from Abbott
Laboratories in the U.S.A.) synthesized by the Fmoc method
was added to each of the serum and EDTA plasma obtained
from the same blood donor and the mixtures were used as
assay samples. After the assay samples were stored under
refrigeration for 1 day, 3 days or 7 days, or stored for 1 day at
room temperature, the concentration of ProGRP was assayed.
For the assay of the concentration of ProGRP, a Serumlabo
(registered trademark) ProGRP assay kit (Fujirebio Inc.) and
the Architect ProGRP described below were used. The assay
results are shown in FIG. 3 to FIG. 7.

[0032] Both the Serumlabo ProGRP and the Architect Pro-
GRP are a method of assaying the concentration of ProGRP
31-98 utilizing an immunoassay and the assay results of both
were equivalent. In both cases, when ProGRP antigen was
allowed to exist in plasma, a significant improvement of
sample stability was observed compared with the case of
serum. This significant improvement of stability could be
observed not only in refrigeration storage but also in room
temperature storage.

[0033] Although ProGRP can be stably stored for 1 day
(until the following day) under the refrigeration storage con-
dition in the method using serum, it can be stably stored for 1
week or more in the case where plasma is used. The time
required for a residual ratio to show 90% when a ProGRP
residual ratio is approximated as ProGRP residual ratio=¢"
(e: natural log, k:

[0034] numerical constant, t: time) in accordance with an
approximation formula for an inactivation ratio of a general
substance shown by Evans et al. (Clinical Biochemistry, vol.
34, pp. 107-112, 2001) is calculated to be 10.25 days under
refrigeration when the assay value of a sample stored under
refrigeration for 7 days using a Serumlabo (registered trade-
mark) ProGRP assay kit is used. In a similar manner, the time
is calculated to be 1.26 days in the case of serum (the assay
value of a serum sample stored under refrigeration for 1 day
using a Serumlabo (registered trademark) ProGRP assay kit
is used for the calculation). Thus, it is found that in the case
where plasma is used, the stability thereof about 8 times as
high as that of serum can be obtained.

[0035] In the currently available methods using serum, a
ProGRP sample cannot be stably stored at room temperature.
In the case where plasma is used, it can be stably stored for 24
hours or more. The time required for a residual ratio to show
90% when a ProGRP residual ratio is approximated as Pro-
GRP residual ratio=¢* (e: natural log, k: numerical constant,
t: time) is calculated to be 58 hours when the assay value of a
sample stored at room temperature for 24 hours using Serum-
labo is used, and it is possible to stably store a sample up to
about 2 days even in room temperature storage.

Architect ProGRP Assay Method:

[0036] An anti-ProGRP 31-98 antibody (an antibody
obtained in accordance with the method described in Japa-
nese Patent No. 3210994) was bound to a carboxyl group-
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modified magnetic microparticle (obtained from Abbott
Laboratories in the U.S.A.) by a method using EDC (N-ethyl-
N'-(3-dimethylaminopropyl)carbodiimide ~ hydrochloride
(manufactured by Sigma-Aldrich Co.) and an antibody solid-
phased microparticle was prepared. Then, by adding the anti-
body solid-phased microparticle to a Tris-HCl buffer solution
containing Tween 20 (manufactured by Kanto Chemical Co.,
Inc.), EDTA (ethylenediamine tetraacetic acid sodium salt)
and sodium chloride, an antibody solid-phased microparticle
solution was prepared.

[0037] The anti-ProGRP 31-98 antibody (an antibody
obtained in accordance with the method described in Japa-
nese Patent No. 3210994) was labeled with an acridinium
derivative (obtained from Abbott Laboratories in the U.S.A.),
and then by adding it to an MES buffer solution containing a
surfactant and bovine serum albumin (Sigma-Aldrich Co.), a
labeling solution was prepared.

[0038] For an assay for the concentration of ProGRP, an
Architect full automatic immunoassay analyzer (manufac-
tured by Abbott Japan Co., Ltd.) was used. 50 pl of the
antibody solid-phased microparticle solution was mixed with
50 ul of a sample and a first reaction was started. During the
first reaction, ProGRP antigen binds to the antibody solid-
phased magnetic particle and the amount bound corresponds
to the concentration of ProGRP in the sample. After 18 min-
utes, while being held by a magnet, the antibody solid-phased
magnetic particle was washed with a phosphate buffer solu-
tion dedicated to this device and 50 ul ofthe labeling solution
was further added thereto and the reaction was continued for
an additional 4 minutes. By this reaction, the labeled antibody
binds to the ProGRP on the magnetic particle. Because the
amount of labeled antibody bound corresponds to the amount
of ProGRP on the magnetic particle, if the concentration of
ProGRP in the sample is low, a small amount of labeled
antibody results in binding to the magnetic particle and if the
concentration of ProGRP in the sample is high, a large
amount of labeled antibody results in binding to the magnetic
particle.

[0039] Then, after washing is carried out with the phos-
phate buffer solution dedicated to this device, a luminescence
signal was observed using a luminescence pretrigger reagent
and a trigger reagent dedicated to this device. By using a
solution with a known concentration prepared separately as a
standard solution, a standard curve was prepared by the four
parameter logistic method, and by calculating a signal
obtained from the sample into the concentration of ProGRP,
the concentration of ProGRP in the sample was determined.

Example 4

Comparison of a Variety Types of Plasmas

[0040] Recombinant ProGRP 31-98 obtained in accor-
dance with the method described in Japanese Patent No.
3210994 was added to each of matched samples of EDTA
plasma, lithium heparin plasma, citric acid plasma, sodium
heparin plasma and serum obtained from the same blood
donor and the mixtures were stored at room temperature for
24 hours or stored under refrigeration for 7 days and the
concentration of ProGRP was assayed in the same manner as
described in Example 3. From the assay value of the sample
left at room temperature for 24 hours, the assay value of 0
hour was subtracted, and the resulting value was taken as a
ProGRP residual ratio after 24-hour room temperature stor-
age. From the assay value of the sample stored under refrig-

Sep. 25,2014

eration for 7 days, the assay value of O hour was subtracted,
and the resulting value was taken as a ProGRP residual ratio
after 7-day refrigeration storage.

[0041] InFIG. 7, the ProGRP residual ratio in each plasma
after 7-day refrigeration storage is shown. In FIG. 8, the
ProGRP residual ratio in each plasma after 24-hour room
temperature storage. From FIGS. 7 and 8, the ProGRP
residual ratios are significantly higher in any of the plasmas
compared with in serum and, in other words, it is obvious that
the sample stability is significantly improved in any of the
plasmas. In addition, because the residual ratios are almost
100% in 7-day refrigeration storage in plasma, it is obvious
that almost total amount of ProGRP is stably stored in plasma
up to 7 days under refrigeration.

Example 5

Time Course

[0042] ProGRP 31-98 antigen amino acid synthesized by
the Fmoc method was added to each of matched samples of
EDTA plasma and serum obtained from the same blood donor
and the mixtures were stored at room temperature or under
refrigeration and the concentration of ProGRP was assayed
by the method described in Example 3. The values up to 24
hours are shown by the average of 3 donors and the values up
to 72 hours are shown by the average of 2 donors. The Pro-
GRP residual ratios in refrigeration storage and the ProGRP
residual ratios in room temperature storage are shown in FIG.
9 and FIG. 10, respectively. The storage times shown in the
drawings are 0, 1, 3, 6, 7, 9 and 24 hours (both refrigeration
storage and room temperature storage until this time) and 72
hours (only refrigeration storage).

[0043] From FIG. 9, as Yamaguchi et al. shows, in refrig-
eration storage, serum and plasma have an equivalent Pro-
GRP stability in storage up to 6 hours. However, the differ-
ence gradually becomes significant after 6 hours, and when a
ProGRP sample is stored for 24 hours or more, plasma appar-
ently can show better stability than serum.

[0044] From FIG. 10, in room temperature storage, a sig-
nificant difference in the stability of ProGRP between serum
and plasma has already occurred at the time that exceeds 3
hours. In addition, when a sample is stored for 6 hours or
more, it is obvious that plasma can show apparently better
storage stability than serum. In the case where ProGRP is
stored in serum, the activity of ProGRP decreases to about
80% at the time of 6-hour storage. When a sample is stored for
the purpose of a diagnostic agent, generally a residual activity
up to 90% (a decrease in the activity by 10%) is the acceptable
limit. Because in the case where a sample is stored at room
temperature in serum, the activity of ProGRP decreases to
about 80% at the time of 6-hour storage, it can be said that the
result shown in FIG. 10 is consistent with the description
matter in the Serumlabo (registered trademark) ProGRP
assay kit and the Immucheck F-ProGRP kit of the approved
products which do not allow room temperature storage. On
the other hand, in the case where ProGRP is stored in plasma,
the residual ratio of activity is about 90% even in the case
where it is stored for 24 hours even in room temperature
storage, therefore, it is considered that stable storage up to
about 24 hours can be achieved. Yamaguchi et al. shows that
plasma can be used within the range that allows ProGRP to
exist stably in serum, however the present invention is differ-
ent from the invention of Yamaguchi et al. in the point that the
storage stability of ProGRP in a blood sample that is sufficient
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to be used for the purpose of a diagnostic agent can be secured
even in a storage condition or storage time in which ProGRP
cannot stably exist in serum and it is considered that the
usefulness of the present invention can be shown.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1 shows ProGRP residual ratios in room tem-
perature storage in the presence or absence of thrombin or in
serum.

[0046] ProGRP residual ratio

[0047] Storage time (hours) in room temperature storage
[0048] #: Solution without addition of thrombin

[0049] [O: Solution with addition of thrombin

[0050] x: Serum

[0051] FIG. 2 shows ProGRP residual ratios in room tem-

perature storage in serum with or without addition of PMSF.

[0052] ProGRP residual ratio after sample was left

[0053] Leaving time (hours) in room temperature storage
[0054] #: Serum (without addition of PMSF)

[0055] M Serum with addition of PMSF

[0056] FIG. 3 shows ProGRP residual ratios in refrigera-

tion storage in serum or plasma.

[0057] Assayed by Serumlabo ProGRP method

[0058] ProGRP residual ratio after sample was left

[0059] ILeaving time (days) in refrigeration storage

[0060] 4: Serum

[0061] M: Plasma

[0062] FIG. 4 shows ProGRP residual ratios in room tem-

perature storage in serum or plasma.

[0063] Assayed by Serumlabo ProGRP method

[0064] ProGRP residual ratio after sample was left

[0065] Leaving time (hours) in room temperature storage
[0066] ¢: Serum

[0067] M: Plasma

[0068] FIG. 5 shows ProGRP residual ratios in refrigera-

tion storage in serum or plasma.

[0069] Assayed by Architect ProGRP method

[0070] ProGRP residual ratio after sample was left

[0071] Leaving time (days) in refrigeration storage

[0072] ¢: Serum

[0073] M: Plasma

[0074] FIG. 6 shows ProGRP residual ratios in room tem-

perature storage in serum or plasma.

[0075] Assayed by Architect ProGRP method

[0076] ProGRP residual ratio after sample was left

[0077] Leaving time (hours) in room temperature storage
[0078] ¢: Serum

[0079] M: Plasma

[0080] FIG. 7 shows ProGRP residual ratios after 7-day

refrigeration storage in serum or plasma.

[0081] ProGRP residual ratio after 7-day refrigeration stor-
age
[0082] Serum
[0083] EDTA plasma
[0084] Lithium heparin plasma
[0085] Citric acid plasma
[0086] Sodium heparin plasma
[0087] : Donor
[0088] FIG. 8 shows ProGRP residual ratios after 24-hour

room temperature storage in serum or plasma.
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[0089] ProGRP residual ratio after 24-hour room tempera-
ture storage
[0090] Serum
[0091] EDTA plasma
[0092] Lithium heparin plasma
[0093] Citric acid plasma
[0094] Sodium heparin plasma
[0095] : Donor
[0096] FIG. 9 shows ProGRP residual ratios in refrigera-
tion storage in serum or plasma.
[0097] ProGRP residual ratio
[0098] Storage time (hours) in refrigeration storage
[0099] ¢: Serum
[0100] M: EDTA plasma
[0101] FIG. 10 shows ProGRP residual ratios in room tem-
perature storage in serum or plasma.
[0102] ProGRP residual ratio
[0103] Storage time (hours) in room temperature storage
[0104] 4: Serum
[0105] M: EDTA plasma
What is claimed:

1. A method of assaying ProGRP in a blood sample,
wherein a blood sample in a condition in which one or more
blood coagulation factors are not activated is used as the
sample.

2. The method of assaying ProGRP according to claim 1,
wherein a blood sample in a condition in which thrombin is
not activated is used.

3. The method of assaying ProGRP according to claim 1 or
2, wherein plasma is used as the sample.

4. The method of assaying ProGRP according to any one of
claims 1 to 3, wherein an immunoassay method is used.

5. The method of assaying ProGRP according to any one of
claims 1 to 4, wherein ProGRP 31-98 region is assayed.

6. The method of assaying ProGRP according to any one of
claims 1 to 5, wherein a sample stored for more than 6 hours
in refrigeration storage after collection is used.

7. The method of assaying ProGRP according to any one of
claims 1to 5, wherein a sample stored for more than 24 hours
in refrigeration storage after collection is used.

8. The method of assaying ProGRP according to any one of
claims 1 to 5, wherein a sample left or stored at room tem-
perature after collection is used.

9. A method of improving the in vivo stability of a serum
sample containing ProGRP comprising the step of adding to
aserum sample containing ProGRP obtained from a subject a
stabilizing amount of at least one serum protease inhibitor.

10. The method of claim 9, wherein the serine protease
inhibitor is phenylmethylsulfonyl fluoride.

11. The method of claim 9, wherein the at least one serum
protease inhibitor is added to a sample collection vessel after
serum is added to the sample collection vessel.

12. A ProGRP-stabilizing composition, wherein said com-
position comprises at least one serine protease inhibitor.

13. A sample collection vessel containing the composition
of claim 12.

14. A kit for stabilizing ProGRP in a serum sample, the kit
comprising:

(a) at least one serum protease inhibitor; and

(b) instructions for using the kit.

15. The kit of claim 15 wherein the at least one serum
protease inhibitor is phenylmethylsulfony] fluoride.
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