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Fig. 2 
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Fig. 3 
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Fig. 4 
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BLOOD COAGULATION TIME 
PROLONGINGAGENT 

FIELD OF THE INVENTION 

0001. The present invention relates to a reagent for mea 
Suring blood coagulability typified by a reagent for measuring 
fibrinogen; specifically relates to a blood coagulation time 
prolonging agent used in a blood coagulation activator-con 
taining reagent and/or in a specimen diluent for measuring 
blood coagulability, and to a reagent for measuring blood 
coagulability using this blood coagulation time prolonging 
agent. 

BACKGROUND OF THE INVENTION 

0002. A blood coagulation mechanism is broadly divided 
into two pathways in general. One is an intrinsic pathway, 
which is initiated by contact activation of blood coagulation 
factor XII with a foreign Substance, and finally produces 
thrombin through multistep reactions, and the other is an 
extrinsic pathway, which is initiated by activation of blood 
coagulation factor X with blood coagulation factor VII and 
tissue thromboplastin, and produces thrombin in the same 
manner as described above (FIG. 1). In both of the pathways, 
coagulation eventually occurs by conversion of fibrinogen to 
fibrin through an action of produced thrombin. In order to 
clarify the presence or absence of abnormality or a cause of 
the abnormality in Such blood coagulation mechanism, some 
blood coagulability tests using a blood coagulation activator 
are available and widely used in actual clinical examinations. 
0003. The blood coagulation activator and the blood 
coagulability tests using the same are as follows: 
0004. 1) blood coagulability tests using thrombin 
0005 a fibrinogen measurement, an ATIII measurement, 
and a thrombin time measurement; 
0006. 2) blood coagulability tests using tissue thrombo 
plastin 

0007 a prothrombin time measurement, an activity mea 
surement of factor II, V, VII, or X using the prothrombin time 
measurement, and a measurement of complex factors (a 
thrombo test, a hepaplastin test, and the like); and 
0008 3) blood coagulability tests using phospholipids 
0009 a partial thromboplastin time measurement, an acti 
vated partial thromboplastin time measurement, an activity 
measurement of factor VIII, IX, XI, or XII, prekallikrein, or 
high molecular kininogen using the activated partial throm 
boplastin time measurement, a Viper venom time measure 
ment, a quantitative determination of factor X using the Viper 
Venom time measurement, a lupus anti-coagulant (LA) mea 
Surement using a diluted viper Venom time measurement, a 
protein C activity measurement, and a thromboplastingen 
eration test. 
0010. In any of the above-mentioned tests 1) to 3), a time 
from initiation of coagulation by mixing a reagent including 
a blood coagulation activator and the like with a specimen 
from a patient to final conversion of fibrinogen into fibrin to 
be deposited is measured. 
0011 Methods of detecting coagulation in the blood 
coagulability test can be broadly divided into a mechanical 
detection method and an optical detection method. The 
mechanical detection method refers to a method including: 
monitoring by a magnetic force or the like a magnetic Sub 
stance or the like loaded into a reaction solution; and detect 
ing a decrease in mobility of the magnetic Substance due to an 
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increase in Viscosity by coagulation. The optical detection 
method refers to a method including detecting white turbidity 
of a reaction solution due to coagulation as a change in trans 
mitted light or scattered light, and is most widely used 
because the method is relatively simple. These are generally 
detected by an automated analyZerat present. One example of 
a change curve for scattered light intensity obtained in a 
scattered light detection method is shown in FIG. 2. In the 
figure, the point A indicates a point at which the coagulation 
is initiated by mixing a reagent including a blood coagulation 
activator, Subsequently fibrin deposition is initiated through 
multistep reactions, and as a result, a change in scattered light 
intensity appears after the point B. Fibrinogen is in turn 
consumed and almost depleted in the reaction Solution. Then, 
the scattered light intensity exhibits no change, the curve 
becomes flat as shown at the point C, and the coagulation is 
terminated. A coagulation time is calculated with known cal 
culation parameters based on Such change curve for the scat 
tered light intensity (Patent document 1). Here, it is obvious 
that when a maximum of the change in Scattered light inten 
sity is defined as AH, as the AH is larger, the coagulation is 
detected more sharply and more correct detection becomes 
possible. Thus, the reagent for measuring blood coagulability 
desirably has a property in which an optical change is largely 
displayed. However, when the change from the point A to the 
point C occurs in an extremely short period of time, it is 
impossible to measure a coagulation time with good accu 
racy. Thus, a Substance for prolonging the coagulation time is 
generally added to adjust the coagulation time to a desired 
time. A blood coagulation time prolonging agent is exempli 
fied by halide salts of alkali metals and alkali earth metals, 
including sodium chloride in Patent document 2, and by 
sodium propionate in Patent document 3. However, there has 
been a problem in that Such conventional blood coagulation 
time prolonging agent also has a large negative effect of 
reducing AH in an addition dose-dependent manner. 
0012 For the purpose of solving the problems in those 
conventional methods, there is proposed a method including 
using a reagent Supplemented with a high molecular material 
Such as polyethylene glycol, polyvinyl alcohol or high 
molecular polysaccharide (Patent documents 4 and 5). 

PRIOR ART 

Patent Document 

0013 Patent Document 1: JP-08-15263 A 
O014 Patent Document 2: JP2994557 B2 
0.015 Patent Document 3: JP3330685 B2 
0016 Patent Document 4: JP3074611 B2 
0017 Patent Document 5:JP05-60763 A 

SUMMARY OF INVENTION 

0018. However, there are problems in that, in the method 
including adding a high molecular material to a reagent, the 
Viscosity of the reagent itself is increased to reduce the accu 
racy of sampling the reagent with a pipette or a reagent probe, 
and in that a difference in turbidity between non-coagulated 
and coagulated solutions is not obtained sufficiently and con 
sequently an optical change is not sufficiently enhanced. 
0019. Therefore, it is an object of the present invention to 
provide a reagent having a composition that prolongs a blood 
coagulation time to a desired time and enhances an optical 
change. This can contribute to enhancement of correctness in 
a blood coagulability test. 
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0020. Thus, the inventors of the present invention have 
searched a blood coagulation time prolonging agent which 
enhances an optical change using various compounds, and 
have found that a guanidine compound having a specific 
structure or a salt thereofhas not only an action of prolonging 
a blood coagulation time but also an action of enhancing an 
optical change upon coagulation, and the use thereof as an 
additive for a reagent for measuring blood coagulability 
allows the blood coagulability to be measured correctly with 
high sensitivity, and have completed the present invention. 
0021. That is, the present invention provides a blood 
coagulation time prolonging agent, including, as an active 
ingredient, a guanidine compound represented by the follow 
ing formula (1) or an acid addition salt thereof: 

Chem. 1 
NH 

X-N-R 
HN 

0022 (in the formula, R' represents a hydrogen atom, an 
amino group, or an alkyl group which may have a substitu 
ent). 
0023. Further, the present invention provides a blood 
coagulation activator-containing reagent or a specimen dilu 
ent for measuring blood coagulability, including the above 
mentioned blood coagulation time prolonging agent. 
0024. In addition, the present invention provides a blood 
coagulation activator-containing reagent for measuring 
fibrinogen including thrombinas the blood coagulation acti 
vator or a specimen diluent for measuring fibrinogen, con 
taining the above-mentioned blood coagulation time prolong 
ing agent. 
0025. Further, in one aspect, the present invention pro 
vides a use of a guanidine compound represented by the 
following formula (1) or an acid addition salt thereof for 
prolonging a blood coagulation time: 

Chem. 2 
NH 

X-N-R 
HN 

(in the formula, R' represents a hydrogen atom, an amino 
group, or an alkyl group which may have a Substituent). 
0026. In one embodiment, the above-mentioned guani 
dine compound or acid addition salt thereof is used in com 
bination with the blood coagulation activator. In another 
embodiment, the above-mentioned guanidine compound or 
acid addition salt thereof is used in combination with the 
specimen diluent for measuring blood coagulability. 
0027. Further, in one aspect, the present invention pro 
vides a method of prolonging a blood coagulation time, 
including adding to a plasma specimen a guanidine com 
pound represented by the following formula (1) or an acid 
addition salt thereof: 

Chem. 3 
NH 

X-N-R 
HN 
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(in the formula, R' represents a hydrogen atom, an amino 
group, or an alkyl group which may have a Substituent). 
0028. In one embodiment, the addition of the above-men 
tioned guanidine compound or acid addition salt thereof is 
carried out in combination with the specimen diluent for 
measuring blood coagulability. In another embodiment, the 
addition of the above-mentioned guanidine compound oracid 
addition salt thereof is carried out in combination with the 
blood coagulation activator. 
0029. Further, in one aspect, the present invention pro 
vides a method of measuring blood coagulability, including 
the steps of preparing a reaction Solution containing a plasma 
specimen, a blood coagulation activator, and the above-men 
tioned guanidine compound or acid addition salt thereof, and 
measuring a coagulation time of the reaction solution. 
0030. Further, in one aspect, the present invention pro 
vides a method of determining a fibrinogen concentration in 
the plasma specimen by comparing a measured value of the 
coagulation time using the plasma specimen with a measured 
value obtained by similarly measuring the coagulation time 
using a diluted Standard Solution in place of the plasma speci 
C. 

Advantageous Effect of the Invention 
0031 When the blood coagulation time prolonging agent 
of the present invention is used, fibrinogen level. PT, and 
APTT for blood coagulability can be measured correctively 
because the optical change is enhanced. 

BRIEF DESCRIPTION OF DRAWINGS 

0032 FIG. 1 is a view schematically showing a blood 
coagulation mechanism in a clinical examination. 
0033 FIG. 2 is a graph showing one example of a change 
curve for scattered light intensity obtained by a scattered light 
detection method when blood coagulability is measured. 
0034 FIG. 3 is a graph showing a relationship between an 
addition amount and a coagulation time of each compound. 
0035 FIG. 4 is a graph showing a relationship between a 
coagulation time and a maximum of a change in scattered 
light intensity when the coagulation time is controlled by the 
addition of each compound. 
0036 FIG. 5 is a graph showing change curves for scat 
tered light intensity obtained by using reagents according to 
conventional methods and a reagent of the present invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0037. A blood coagulation time prolonging agent of the 
present invention contains a compound represented by the 
formula (1) or a salt thereof as an active ingredient. In the 
formula (1), R' represents a hydrogen atom, an amino group, 
or an alkyl group which may have a Substituent. Here, the 
alkyl group is preferably an alkyl group having 1 to 6 carbon 
atoms, particularly preferably an alkyl group having 2 to 5 
carbonatoms. A group which may serve as a Substituent of the 
alkyl group is exemplified by a carboxy group, an alkoxycar 
bonyl group, and an amino group. The alkyl group is prefer 
ably substituted with both of the carboxy group and the amino 
group or with both of the alkoxycarbonyl group and the amino 
group. 
0038 Specific examples of the compound represented by 
the formula (1) include guanidine, aminoguanidine, arginine, 
and an arginine alkyl ester. Of those, aminoguanidine is par 
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ticularly preferred because an action of enhancing an optical 
change is large and the correct measurement can be per 
formed. Further, examples of the acid addition salt of the 
compound of the formula (1) include a hydrochloride, a sul 
fate, a nitrate, a phosphate, and a Sulfamate. 
0039. The blood coagulation time prolonging agent of the 
present invention has not only an action of prolonging a blood 
coagulation time but also an action of enhancing a turbidity 
change of a reaction solution in the measurement of blood 
coagulability. This indicates that a network offibrin, which is 
a final product of blood coagulation, is more firmly formed. 
Therefore, the blood coagulation time prolonging agent of the 
present invention can be used in, for example, an optical 
detection method including directly detecting a turbidity 
change and a mechanical detection method including moni 
toring a formation state of a network offibrin with a magnetic 
substance or the like. Of those, it is preferred to use the blood 
coagulation time prolonging agent in the optical detection 
method. Here, a method of detecting a scattered light amount 
and a method of detecting a transmitted light amount are 
available as the optical detection method. Of those, it is pre 
ferred to use the blood coagulation time prolonging agent in 
the method of detecting a scattered light amount. 
0040. Ablood coagulability test to which the blood coagul 
lation time prolonging agent of the present invention can be 
applied may be any test including measuring a time from the 
initiation of coagulation by mixing a reagent containing a 
blood coagulation activator and the like with a patient speci 
men to the final conversion of fibrinogen into fibrin to be 
deposited. Examples thereof include a fibrinogen measure 
ment, an ATIII measurement, a thrombin time measurement, 
a prothrombintime measurement, an activity measurement of 
factor II, V, VII, or X using a prothrombin time, a measure 
ment of complex factors (a thrombo test, a hepaplastin test, 
and the like), a partial thromboplastin time measurement, an 
activated partial thromboplastin time measurement, an activ 
ity measurement of factor VIII, IX, XI, or XII, prekallikrein, 
or high molecular kininogen using the activated partial 
thromboplast in time measurement, a Viper Venom time mea 
Surement, a quantitative determination of factor X using the 
Viper venom time measurement, a lupus anti-coagulant (LA) 
measurement using a diluted viper Venom time measurement, 
a protein C activity measurement, a thromboplastin genera 
tion test, and any other detection of abnormal coagulation. 
0041. In the measurement in the above-mentioned blood 
coagulability test, a time from the addition of a blood coagu 
lation activator-containing reagent (e.g., a thrombin-contain 
ing reagent in the fibrinogen measurement) to a specimen to 
the deposition of fibrin is measured. The specimen is appro 
priately diluted with a specimen diluent if necessary. The 
blood coagulation time prolonging agent of the present inven 
tion has only to be contained in a measurement system. The 
blood coagulation time prolonging agent may be contained in 
the blood coagulation activator-containing reagent, or may be 
contained in the specimen diluent. That is, for example, in the 
fibrinogen measurement, the blood coagulation time prolong 
ing agent of the present invention may be contained in the 
thrombin-containing reagent, or may be contained in the 
specimen diluent. 
0042. The above-mentioned blood coagulation activator 
containing reagent has only to be one used for the above 
mentioned blood coagulability test, and examples thereof 
include a thrombin-containing reagent, a tissue thromboplas 
tin-containing reagent, and a phospholipid-containing 
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reagent. Further, the above-mentioned specimen diluent has 
only to be one used for the above-mentioned blood coagula 
bility test, and examples thereof include Good's buffers such 
as MES, Bis-Tris, ADA, PIPES, ACES, MOPSO, BES, 
MOPS, TES, HEPES, DIPSO, TAPSO, POPSO, HEPPSO, 
EPPS, Tricine, Bicine, TAPS, and CHES, a citrate buffer, 
aphosphatebuffer, an acetate buffer, an imidazole buffer, a 
barbital buffer, saline, and water. 
0043. The blood coagulation time prolonging agent of the 
present invention is preferably contained in the reaction solu 
tion so that a coagulation time which is measurable with high 
accuracy is obtained in the blood coagulability test. For 
example, in the fibrinogen measurement, the blood coagula 
tion time prolonging agent is preferably contained in the 
reaction Solution so that the coagulation time is 5 to 50 sec 
onds, preferably 7 to 20 seconds, more preferably 9 to 15 
seconds when normal plasma (concentration: about 300 
mg/dL) is measured. When aminoguanidine is used as the 
blood coagulation time prolonging agent, the concentration 
of aminoguanidine in the reaction solution for the fibrinogen 
measurement, i.e., the concentration of aminoguanidine in a 
mixed solution of a specimen, a specimen diluent, and a 
thrombin-containing reagent is 10 to 500 mM, preferably 20 
to 200 mM, more preferably 30 to 120 mM. When ami 
noguanidine is contained in the specimen diluent, the concen 
tration of aminoguanidine in the specimen diluent is 10 to 900 
mM, preferably 30 to 400 mM, more preferably 50 to 200 
mM. 

0044) In the prothrombin time measurement, the blood 
coagulation time prolonging agent is preferably contained in 
the reaction solution so that the coagulation time is 9 to 60 
seconds, preferably 9 to 30 seconds, more preferably 10 to 16 
seconds when normal plasma (activity: about 100%) is mea 
Sured. In the activated partial thromboplastin time measure 
ment, the blood coagulation time prolonging agent is prefer 
ably contained in the reaction solution so that the coagulation 
time is 15 to 80 seconds, preferably 15 to 60 seconds, more 
preferably 20 to 50 seconds when normal plasma is measured. 
Also in the other blood coagulability tests, the blood coagul 
lation time prolonging agent has to be contained in the reac 
tion solution so that a coagulation time Suitable for a mea 
Surement method is obtained. 
0045. In addition to the blood coagulation time prolonging 
agent of the present invention, known high molecular 
polysaccharides and synthetic polymers can be contained in 
the reagent for measuring blood coagulability including the 
specimen diluent and the blood coagulation activator-con 
taining reagent used for the blood coagulability test. 
0046 Specific examples of the high molecular polysac 
charides include dextran such as dextran 40, dextran 70, dex 
tran 200000, or dextran 500000, and Ficoll, and the like. One 
kind of those high molecular polysaccharides may be used 
alone, or two or more kinds thereof may be used in combina 
tion. Those high molecular polysaccharides are each added in 
an amount so that the concentration in the reagent for mea 
suring blood coagulability is suitably 0.01 to 10 W/V%, more 
preferably 0.1 to 5 W/V 96. 
0047 Specific examples of the synthetic polymers 
include: polyvinyl alcohol such as polyvinyl alcohol 500, 
polyvinyl alcohol 1500, or polyvinyl alcohol 2000; polyeth 
ylene glycol such as polyethylene glycol 1500, polyethylene 
glycol 2000, polyethylene glycol 4000, polyethylene glycol 
6000, polyethylene glycol 8000, or polyethylene glycol 
20000; and polyvinylpyrrolidone. One kind of those synthetic 
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polymers may be used alone, or two or more kinds thereof 
may be used in combination. The amount of each of those 
synthetic polymers to be added is not particularly limited, and 
the concentration thereof in the reagent for measuring blood 
coagulability is preferably 0.01 to 10W/V%, more preferably 
O.1 to SWAV 9/6. 
0048. The reagent for measuring blood coagulability can 
also contain a buffer, a calcium ion, an antagonist of an 
anticoagulant, and the like in addition to the blood coagula 
tion time prolonging agent of the present invention. 
0049. As a specific example of the buffer, a buffer having 
a buffering ability in the range of pH 4 to 9 is appropriately 
selected and used. For example, the buffer can be selected 
from Good's buffers such as MES, Bis-Tris, ADA, PIPES, 
ACES, MOPSO, BES, MOPS, TES, HEPES, DIPSO, 
TAPSO, POPSO, HEPPSO, EPPS, Tricine, Bicine, TAPS, 
and CHES. citric acid, phosphoric acid, acetic acid, imida 
Zole, barbital, GTA, and the like, and one kind thereof maybe 
used alone, or two or more or kinds thereof may be used in 
combination. The amount of the buffer to be added is not 
particularly limited as long as the buffer has a buffering 
ability, and the concentration in the reagent for measuring 
blood coagulability is preferably 1 to 1,000 mM, more pref 
erably 5 to 500 mM. 
0050 Water-soluble calcium compounds such as calcium 
chloride, calcium lactate, calciumgluconate, calcium glucur 
onate, and calcium tartrate are used as the calcium ion. One 
kind of those calcium compounds may be used alone, or two 
or more kinds thereof may be used in combination. The 
amount of each of the calcium compounds to be used is not 
particularly limited as long as the calcium compounds can 
help a coagulation reaction, and the concentration thereof in 
the reagent for measuring blood coagulability is preferably 5 
mM to 100 mM, and more preferably 10 mM to 50 mM. 
0051 Protamine, polybrene (hexadimethrine bromide), 
and the like are used as the antagonist of the anticoagulant. 
One kind of those antagonists of the anticoagulant may be 
used alone, or two or more kinds thereof may be used in 
combination. The amount of the antagonist of the anticoagu 
lant to be used is not particularly limited as long as the 
antagonist can Sufficiently neutralize an anticoagulant Such as 
heparin contained in specimen plasma, and the concentration 
in the reagent for measuring blood coagulability is preferably 
10 to 10° W/V%, more preferably 5x10 to 5x10W/V 
%. 
0052 Further, the reagent for measuring blood coagula 

bility may be a liquid product, a frozen product, or a dried 
product, and the dried product is dissolved by adding purified 
water or a buffer. 
0053. Further, an appropriate preservative may be added 
to the reagent for measuring blood coagulability. The preser 
Vative can be selected from ciprofloxacin, propionic acid, 
sodium benzoate, sodium azide, ProClin 300, and the like, 
and one kind thereofmay be used alone, or two or more kinds 
thereof may be used in combination. Further, salts such as 
Sodium chloride, common stabilizers such as amino acids and 
Sugars, and the like may be contained as needed. 
0054 The concentration described above is the concentra 
tion in the solution, and the concentration of the dried product 
or the like is the concentration when dissolved in water, a 
buffer, or the like before use. 
0055. The measurement of blood coagulability of the 
present invention can be conducted with a usual method. 
Taking the fibrinogen measurement as an example, a standard 
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solution is diluted with a specimen diluent 5-fold, 10-fold, 
and 20-fold (a dilution rate can be adjusted appropriately). 
Next, two volumes of each diluted standard solution is 
warmed at 37° C. for 3 minutes, one volume of a thrombin 
reagent previously warmed at 37°C. is added, and a coagul 
lation time is measured. Subsequently, a measured value of 
the each diluted Standard solution is plotted on a graph. A 
plasma specimen is diluted with a specimen diluent 10-fold (a 
dilution rate can be adjusted appropriately), the diluted speci 
men is measured likewise, and the concentration can be 
obtained from the graph based on the obtained coagulation 
time. 

EXAMPLES 

0056. Hereinafter, the present invention is described in 
more detail by way of examples, but the present invention is 
not limited to these examples. 

Example 1 

(1) Identification of Coagulation Time Prolonging Action 
0057 When a fibrinogen concentration in a plasma speci 
men is measured by a thrombin time method, in general, 
thrombin is added to plasma to measure a coagulation time, 
and the concentration is determined from a standard curve 
prepared using standard Solutions having known fibrinogen 
concentrations. In the procedure, 90 L of a specimen diluent 
are added to and mixed with 10 LIL of specimen plasma, 
Subsequently 50 uL of a thrombin-containing reagent are 
added as a blood coagulation activator-containing reagent, 
and a coagulation time is measured. 
0058. In this example, commercially available normal 
plasma (Coagtrol N. manufactured by Sysmex Corporation) 
as the plasma specimen, a Coagpia Fbg thrombin reagent 
(manufactured by Sekisui Medical Co., Ltd.) as the thrombin 
containing reagent, and a full-automated blood coagulation 
time analyzer Coagrex 800 (manufactured by Sysmex Cor 
poration) as a coagulation time measurement apparatus were 
used. This apparatus employs a scattered light detection 
method, and change data of scattered light intensity with time 
can also be obtained along with the coagulation time. 
0059. When an HEPES buffer (pH 7.5) was used as the 
specimen diluent, the commercially available normal plasma 
coagulated in several seconds (4.6 seconds). When ami 
noguanidine hydrochloride as the blood coagulation time 
prolonging agent was added to the HEPES buffer (pH 7.5), 
the coagulation time was prolonged in an addition concentra 
tion-dependent manner in the same manner as in conventional 
methods using Sodium chloride and sodium bromide (results 
are shown in FIG. 3). That is, it is found that the present 
invention has the same coagulation time prolonging action as 
the conventional methods. 

(2) Identification of Change in Light Intensity 
0060 A maximum of a change in scattered light intensity 
was calculated as AH, and its relationship with the coagula 
tion time was shown in FIG. 4. AH was remarkably decreased 
along with the prolonged coagulation time in the conven 
tional methods using Sodium chloride and sodium bromide, 
while large AH was kept in the present invention. In other 
words, when the changes are compared in the similar coagul 
lation time, the change in scattered light intensity is larger in 
the present invention than in the conventional methods, and it 
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is found that the coagulation time can be measured more 
correctly in the present invention. 

Example 2 

0061 Commercially available normal plasma was mea 
Sured in the same manner as in Example 1 using the specimen 
diluent (HEPES buffer, pH 7.5) in which the amount of the 
blood coagulation time prolonging agent added was adjusted 
So as to obtain the similar coagulation time. The comparative 
results of the maximum of a change AH in scattered light 
intensity and of the simultaneous reproducibility of the mea 
surements between in the conventional method and in the 
present invention were shown in Table 1. As compared with 
the conventional methods, it is found that the blood coagula 
tion time prolonging agent of the present invention, i.e., argi 
nine hydrochloride, arginine methyl ester, guanidine hydro 
chloride, guanidine phosphate, guanidine Sulfamate, or 
aminoguanidine hydrochloride drastically enhances AH and 
further enhances the accuracy of the measurement (simulta 
neous reproducibility or the like). It was also found that 
aminoguanidine hydrochloride had a particularly excellent 
effect of improving the accuracy of the measurement (simul 
taneous reproducibility or the like). 

TABLE 1. 

Variation 
coefficient of 

Coagulation measured 
AH time values 

Conventional Sodium chloride: 2,348 0.7 4.47% 
method (1) 145 mM 
Conventional Sodium bromide: 2,174 1.3 : 
method (2) 110 mM 
Conventional Potassium bromide: 2,127 1.4 : 
method (3) 105 mM 
Conventional Potassium chloride: 2,170 O.8 : 
method (4) 135 mM 
Conventional Lithium chloride: 2,305 O.8 : 
method (5) 135 mM 
Method of the Guanidine 4,575 O.3 3.39% 
eSel hydrochloride: 

invention (1) 90 mM 
Method of the Guanidine 4217 0.4 2.36% 
eSel phosphate: 

invention (2) 30 mM 
Method of the Guanidine 5,167 1.2 3.29% 
eSel Sulfamate: 

invention (3) SS InM 
Method of the Aminoguanidine 3,480 9.7 1.94% 
eSel hydrochloride: 

invention (4) 90 mM 
Method of the Arginine 3,529 10.3 2.77% 
eSel hydrochloride: 

invention (5) SS InM 
Method of the Arginine methyl 6,130 11.0 3.22% 
eSel ester: 

invention (6) 17 mM 

Single measurement was used in conventional methods (2) to (5) and tentimes measurement 
was used in the others, 
Cannot be calculated 

Example 3 

0062. A specimen diluent containing sodium chloride as 
the blood coagulation time prolonging agent was defined as a 
conventional method A and a specimen diluent further con 
taining polyethylene glycol (molecular weight: 20000) (here 
inafter, referred to as PEG 20000) as an enhancer of a change 
in light intensity in the conventional method A was defined as 
a conventional method B, and the specimen diluents were 
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compared with a specimen diluent employing aminoguani 
dine hydrochloride (present invention) which served as both 
of the blood coagulation time prolonging agent and the 
enhancer of a change in light intensity. It should be noted that 
an HEPES buffer (pH 7.5) was used as a buffer in all of the 
cases. Further, the concentration of PEG 20000 to be added in 
the conventional method B was set to 0.1%, because a large 
amount of PEG 20000 could increase the viscosity of diluent 
and reduce the accuracy of sampling. The coagulation time of 
commercially available normal plasma was measured in the 
same manner as in Example 1 using each specimen diluent. 
As a result, a change curve for scattered light intensity as 
shown in FIG. 5 was obtained. Further, the coagulation time 
and AH were shown in Table 2. The change of the scattered 
light intensity in the conventional method B with the addition 
of PEG 20000 became larger than in the conventional method 
A without the addition. However, it is found that, by employ 
ing the present invention, the change of the scattered light 
intensity is more drastically enhanced and the coagulation 
time can be measured more correctly. 

TABLE 2 

Conventional Conventional The present 
method A method B invention 

Coagulation time 
prolonging agent 

NaCl 150 mM. NaCl 150 mM Aminoguanidine 
hydrochloride 

Enhancer of change — PEG 90 mM 
in light intensity 2OOOOO.1% 
Coagulation time 11.6 seconds 10.4 seconds 10.4 seconds 
Change in light 2,194 2,244 3.444 
intensity AH 

Mean of three times measurement 

1. A blood coagulation time prolonging agent, comprising, 
as an active ingredient, a guanidine compound represented by 
the following formula (1) or an acid addition salt thereof: 

Chem. 1 
NH 

X-N-R 
HN 

where R' represents a hydrogen atom, an amino group, or 
an alkyl group which may have a Substituent. 

2. The blood coagulation time prolonging agent according 
to claim 1, wherein the blood coagulation time prolonging 
agent comprises a blood coagulation time prolonging agent 
for measuring fibrinogen. 

3. The blood coagulation time prolonging agent according 
to claim 1 or 2, wherein R' represents a hydrogen atom, an 
amino group, an alkyl group, an alkyl group having a carboxy 
group and an amino group as Substituents thereof, or an alkyl 
group having analkoxycarbonyl group and an amino group as 
substituents thereof. 

4. A blood coagulation activator-containing reagent, com 
prising the blood coagulation time prolonging agent accord 
ing to any one of claims 1. 

5. The blood coagulation activator-containing reagent 
according to claim 4, wherein the blood coagulation activa 
tor-containing reagent contains thrombinas a blood coagula 
tion activator and is used for measuring fibrinogen. 

6. A specimen diluent for measuring blood coagulability, 
comprising the blood coagulation time prolonging agent 
according to any one of claims 1. 
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7. The specimen diluent for measuring blood coagulability 
according to claim 6, wherein the specimen diluent for mea 
Suring blood coagulability comprises a specimen diluent for 
measuring fibrinogen. 

8. A use of a guanidine compound represented by the 
following formula (1) or an acid addition salt thereof for 
prolonging a blood coagulation time: 

Chem. 2 
NH 

X-N-R 
HN 

where R' represents a hydrogen atom, an amino group, or 
an alkyl group which may have a Substituent. 

9. The use according to claim 8, for prolonging a blood 
coagulation time in fibrinogen measurement. 

10. The use according to claim 8 or 9, wherein R' repre 
sents a hydrogen atom, an amino group, an alkyl group, an 
alkyl group Substituted with a carboxy group and an amino 
group, or an alkyl group Substituted with an alkoxycarbonyl 
group and an amino group. 

11. The use according to any one of claims 8, wherein the 
guanidine compound or the acid addition salt thereof is used 
in combination with a blood coagulation activator. 

12. The use according to claim 11, wherein the blood 
coagulation activator comprises thrombin. 

13. The use according to any one of claims 8, wherein the 
guanidine compound or the acid addition salt thereof is used 
in combination with a specimen diluent for measuring blood 
coagulability. 

14. The use according to claim 13, wherein the specimen 
diluent comprises a specimen diluent for measuring fibrino 
gen. 

15. A method of prolonging a blood coagulation time, 
comprising adding to a plasma specimen a guanidine com 
pound represented by the following formula (1) or an acid 
addition salt thereof: 
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Chem. 3 
NH 

X-N-R 
HN 

where R' represents a hydrogen atom, an amino group, or 
an alkyl group which may have a Substituent. 

16. The method according to claim 15, wherein R' repre 
sents a hydrogen atom, an amino group, an alkyl group, an 
alkyl group Substituted with a carboxy group and an amino 
group, or an alkyl group Substituted with an alkoxycarbonyl 
group and an amino group. 

17. The method according to claim 15, wherein the addi 
tion of the guanidine compound or the acid addition salt 
thereof is carried out in combination with a specimen diluent 
for measuring blood coagulability. 

18. The method according to claim 17, wherein the speci 
men diluent comprises a specimen diluent for measuring 
fibrinogen. 

19. The method according to claim 15, wherein the addi 
tion of the guanidine compound or the acid addition salt 
thereof is carried out in combination with a blood coagulation 
activator. 

20. The method according to claim 19, wherein the blood 
coagulation activator comprises a thrombin-containing 
reagent. 

21. A method of measuring blood coagulability, compris 
ing the following steps of: 

preparing a reaction solution containing a plasma speci 
men, a blood coagulation activator, the guanidine com 
pound or the acid addition salt thereof according to 
claim 15; and 

measuring a coagulation time of the reaction Solution. 
c c c c c 


