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Description

FIELD OF THE INVENTION

[0001] The present invention relates to methods for predicting and following illnesses. More particularly, the present
invention relates to the diagnosis of preeclampsia and other diseases.

BACKGROUND OF THE INVENTION

[0002] Vascular disease is often related to the composition of blood flowing therethrough. In particular, high concen-
trations of very low density lipoproteins (VLDL) in blood have a deleterious effect on vascular integrity. Very low density
lipoproteins in blood tend to break down the inner vascular walls causing vascular diseases including preeclampsia,
atherosclerosis, stroke, peripheral vascular disease, diabetic vascular disease, and such.
[0003] Methods providing earlier detection of vascular diseases, and methods for diagnosing a patient’s proclivity
toward developing a vascular disease at a later point in his life are desirable so that such disease may be better controlled,
or even avoided. The early detection of preeclampsia is particularly important.
[0004] Preeclampsia is a toxic vascular disease of particular interest. Preeclampsia develops in late pregnancy and
is characterized by a sudden rise in blood pressure, excessive increase in weight, generalized edema, albuminuria,
severe headaches, and visual disturbances. The blood vessels in a pregnant woman’s uterus supplying blood to her
placenta and fetus become restricted during preeclampsia, thereby delivering reduced amounts of blood and oxygen to
the fetus. Preeclampsia is linked to poor fetal growth and, in its most severe form, can be fatal to both the fetus and the
mother.
[0005] Human blood’s natural defense against the destructive effect of VLDL on Endothelial cells and Leukocytes has
been quantified by an index or factor known as the "toxicity preventing activity" or " TxPA" of the blood. (Arbogast, B.W.,
and Dreher, N.J. Coronary Disease Prediction Using a New Atherogenic Index. Atherosclerosis, Vol. 73 (1988) 259-267).
(Chi, D.S., et al. Decreased Lymphocyte Response in Streptozotocin Induced Diabetic Rats: A Function of Very Low
Density Lipoproteins. Diabetes 31 (1982) 1098-1104). U.S. Patent 4,699,878 discloses that the TxPA of a blood sample
can be estimated by comparison of the growth of a culture of cells treated with a toxic quantity of VLDL and varying
amounts of the blood sample to the "zero" growth of a reference culture of cells which was treated with the same toxic
quantity of VLDL and no blood.
[0006] The ratio of VLDL to TxPA determines the cytotoxicity of the blood in vitro. The ratio of VLDL to TxPA has also
been effective in predicting vascular disease in vitro. The presence of or future development of preeclampsia can be
predicted with a 90% accuracy using the ratio of VLDL to TxPA. (Arbogast, B.W., Leeper, S.C., Merrick, R.D., Olive,
K.E. and Taylor, R.N Plasma Factors that Determine Endothelial Cell Lipid Toxicity in vitro Correctly Identify Women
with Preeclampsia in Early and Late Pregnancy. Hypertension in Pregnancy Vol. 15 (1996) 263- 279). Similar accuracy
has been achieved with atherosclerosis. (Arbogast, B.W., Gill, L.R. and Schwertner, H.A. A New Protective Factor in
Coronary Artery Disease: Very-Low-Density Lipoprotein Toxicity-Preventing Activity. Atherosclerosis Vol. 57 (1985)
75-86). (Arbogast, B.W. and Dreher, N.J. Coronary Disease Prediction Using a New Atherogenic Index. Atherosclerosis
Vol. 66 (1987) 55-62). The drawbacks of this cell culture method are that it is a relatively expensive assay and that it
requires cell growth time. Also, the level of uncertainty is about 10%, undesirably high for a medical assay.
[0007] Blood plasma contains components including albumin, non-esterified fatty acids (NEFA), and triglycerides
which are carried in varying amounts on very low density lipoproteins (VLDL), low density lipoproteins (LDL), and high
density lipoproteins (HDL). Human blood albumin exists as two species that may be separated by their electrophoretic
migration to isoelectric points of pH 4.8 and pH 5.6. (Basu, S.P., Rao, S.N. and Hartsuck, J.A. Influence of Fatty Acid
and Time of Focusing on the Isoelectr-ic Focusing of Human Plasma Albumin. Biochim Biophys Acta, Vol. 533 (1978)
66). It has been found that the toxicity preventing activity of human blood is mainly provided by pI 5.6 albumin. Arbogast
disclosed that the pI 5.6 albumin species provides the protective effect against VLDL damage to vasculature endothelial
cells and leukocytes. (Arbogast, B.W. Purification and Identification of Very Low Density Lipoprotein Toxicity Preventing
Activity. Atherosclerosis Vol. 7 1988) 259-267 and Chi, D. S., Berry, D. L., Dillon, K. A. and Arbogast, B. W.: Decreased
Lymphocyte Response in Steptozotocin Induced Diabetic Rats: A Function of Very Low DensityLipoproteins. Diabetes
31: 1098-1104, 1982). Accordingly, the determination of the pI 5.6 albumin concentration in blood would be greatly
beneficial in diagnosing vascular and leukocyte associated diseases.
[0008] The concentration of pI 5.6 albumin is not determinable from the total albumin concentration, due to the fact
that the pI 5.6 and pI 4.8 albumin species exist in human plasma in unpredictable ratios. The TxPA of a sample of plasma
can be determined by separating the pI 4.8 albumin from the pI 5.6 albumin via liquid column isoelectric focusing and
determining the concentration of the pI 5.6 albumin fraction via absorbance spectrometry. The concentration of pI 5.6
albumin in plasma is then compared to a standard concentration known to indicate delineation between patients having
been diagnosed with arterial disease and those not diagnosed with arterial disease. (Arbogast, B. W., Leeper, S. C.,
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Merrick, R. D., Olive, K. E. and Taylor, R. N.:Plasma Factors that Determine Endothelial Cell Lipid Toxicity in vitro
Correctly Identify Women with Preeclampsia in Early and Late Pregnancy. Hypertension in Pregnancy 15:263-279,
1996). The electrophoretic method disclosed by Arbogast is quite cumbersome and expensive for clinical operation. The
degree of uncertainty of the electrophoresis method is about 10%.
[0009] In light of the above, it would be desirable to have a simpler process for diagnosing the presence of or the
proclivity toward developing albumin-inhibited VLDL-sensitive diseases, including vascular and non-vascular diseases
and conditions. A process not requiring cell culture growth or an isoelectric focusing separation would be more useful.
It would be further desirable for such new diagnostic process to be more accurate than previous processes.

SUMMARY OF THE INVENTION

[0010] In a first aspect, the present invention provides a process for evaluating the concentration of non-VLDL-bound
pI 5.6 albumin in a blood, plasma or serum sample, said process comprising the steps of: (a) determining the concentration
of non-VLDL-bound albumin and determining the concentration of the non-esterified fatty acids bound to the non-VLDL-
bound albumin in a blood, serum or plasma sample containing non-VLDL-bound albumin, non-esterified fatty acids
bound to the non-VLDL-bound albumin, with said non-esterified fatty acids having an acyl chain length of 6 to 20 carbons,
triglycerides having acyl chain lengths of 6 to 20 carbons, very low density lipoproteins, low density lipoproteins, and
high density lipoproteins; (b) calculating a ratio indicative of the concentration of non-VLDL-bound pI 5.6 albumin in the
blood, serum or plasma sample by dividing the concentration of the non-VLDL-bound albumin by the concentration of
the non-esterified fatty acids bound to the non-VLDL-bound albumin.
[0011] In a second aspect, the present invention provides a process for determining the susceptibility of a subject to
a disease or condition associated with reduced pI 5.6 albumin in the blood, comprising the steps of calculating a ratio
indicative of the concentration of non-VLDL-bound pI 5.6 albumin in a sample of blood, serum or plasma from the subject
in accordance with the method of any of claims 1-5 and comparing said indicative ratio with a standard ratio determined
by conducting the method according to any of claims 1-5 in each of a plurality of blood samples, each of the plurality of
blood samples having been withdrawn from a patient having a known diagnosis for the presence of or development of
said disease or condition, wherein said disease or condition is selected from preeclampsia, atherosclerosis, stroke,
peripheral vascular disease, diabetic vascular disease, nephrotic syndrome, cancer, mortality, morbidity, sepsis, shock
and ageing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG.1 illustrates a plot showing the lack of diagnostic separation that occurs by comparing the plasma albumin
concentration of severe preeclampsia patients and control patients. Control patients are matched with preeclamptic
patients on the basis of gestational age, maternal age and race.
FIG. 2 illustrates a plot similar to FIG.1 except that the albumin concentration is the albumin found in the plasma
supernatant after removing VLDL and LDL by precipitation and centrifugation.
FIG. 3 illustrates a plot showing that some diagnostic separation occurs by comparing the plasma NEFA concentration
of severe preeclampsia patients and control patients.
FIG. 4 illustrates a plot similar to FIG. 3 except that the NEFA concentration is the NEFA found in the plasma
supernatant after precipitation of VLDL and LDL.
FIG. 5 illustrates a graph showing improved diagnostic separation between preeclampsia patients and control patients
when a ratio of plasma albumin concentration to plasma NEFA concentration is plotted.
FIG. 6 illustrates a graph showing further improved diagnostic separation between severe preeclampsia patients
and control patients when a ratio of supernatant albumin concentration to supernatant NEFA concentration (TxPA-
S ratio) is plotted.
FIG. 7 illustrates a linear correlation plot between the TxPA-S ratios (supernatant) and the column TxPA values
(from plasma) measured on the same set of blood samples.
FIG. 8 illustrates a plot similar to FIG. 1, for blood samples taken from a different set of women having mild preec-
lampsia and a set of control women.
FIG. 9 illustrates a plot similar to FIG. 6, for blood samples taken from the same group of blood samples used in FIG. 8.
FIG. 10 illustrates a plot similar to FIG. 9, except that a quotient of TxPA-S ratio multiplied by the HDL concentration
was plotted instead of TxPA-S alone. This set of blood samples was from a group of women who were outside of
the United States. The observation that HDL has a significant contribution to the classification of these women can
be either a function of the area of the world where the samples were collected or it may be an integral part of the
new methodology for measuring TxPA-S.
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DETAILED DISCLOSURE OF THE INVENTION

[0013] The applicant has discovered a new process for predicting the ability of plasma to prohibit deleterious cell injury
from blood toxins, particularly against VLDL-cytotoxicity. The process of the present invention is based upon the appli-
cant’s discovery that the toxicity inhibiting ability of blood can be indicated by the particular pI 5.6 albumin that is not
bound to VLDL. Albumin not bound to VLDL is referred to herein as "free albumin". While the Applicant has found that
direct measurement of free pI 5.6 albumin provides an indication of the toxicity inhibiting activity under the present
invention, such direct measurement would require separation of the pI 5.6 albumin from the pI 4.8 albumin as well as
separating the free albumin from the VLDL-bound albumin. In an effort to find an alternative to a cumbersome electro-
phoretic focusing assay for separating pI 5.6 albumin from pI 4.8 albumin, the applicant has found that the concentration
of free (total) albumin and the concentration of non-esterified fatty acids ("NEFA") bound to free albumin can be compared
to provide a very good estimation of the concentration of free pI 5.6 albumin. This provides an easier process since both
of these quantities are measurable by simple in vitro techniques. The applicant has found that a ratio of the concentration
of free albumin to the concentration of NEFA bound to free albumin is an improved indicator of the ability of plasma to
prohibit cell injury from blood toxins. However, other diagnostic values calculated largely based on the free albumin and
five NEFA concentration are considered to be modifications of the present invention.
[0014] It should be noted that the diagnostic ratio determined by the present process is based upon diamant parameters
than the TxPA value previously used to indicate the toxicity inhibiting ability of blood in U.S. Patent 4,699,878 or the
isoelectric focusing method used to isolate pI 5.6 albumin. Accordingly, the two values are not comparable. In order to
clearly distinguish the new toxicity inhibiting ability diagnostic ratio determined by the present invention from the TxPA
value previously used in the art, the diagnostic ratio determined by the present invention is hereinafter referred to as the
"TxPA-S ratio", with the "S" indicating that a plasma supernatant is assayed. Determination of the TxPA-S ratio and
diagnosis based thereon, according to the present invention, provides an accurate indication of the potential for developing
an albumin-inbibited disease using assay methods much simpler than electrophoresis and cell culturing.
[0015] The present invention includes a process for determining a TxPA-S ratio for blood and a process of making a
medical diagnosis based on the TxPA-S ratio thus determined. The present process can be conducted by testing a
sample of blood, serum, or plasma. Since blood is difficult to analyze due to coagulation, serum and plasma processed
from whole blood are preferable. The specific type of assays used to conduct the process of the present invention will
determine whether serum or plasma would be the most preferable blood form.
[0016] The most pertinent components of plasma assayed in the present invention are free albumin, NEFA having an
acyl chain length of 6 to 20 carbons, triglycerides having an acyl chain length of 6 to 20 carbons, low density lipoproteins
("LDL"), very low density lipoproteins ("VLDL"), and high density lipoproteins ("HDL"). VLDL have a density less than
about 1.006 gm/ml. LDL have a density of about 1.006 to about 1.063 gm/ml. HDL have a density greater than about
1.063gm/ml. The NEFA component is made up of VLDL-bound NEFA and NEFA not bound to VLDL. Since it has been
found that the overwhelming majority of NEFA not bound to VLDL is free NEFA, the term "free NEFA" is hereinafter
used interchangeably to refer to either type of NEFA entity, unless otherwise specified.
[0017] The present process comprises determining the concentration of free albumin (both pI 4.8 and pI 5.6 albumin)
and the concentration of free NEFA in a plasma sample and calculating the TxPA-S ratio of the plasma by dividing the
concentration of free albumin by the concentration of free NEFA. The concentration of free NEFA is preferably determined
after removal of the VLDL from the plasma. The albumin concentration may be measured either as the total plasma
albumin before the VLDL is removed or as the free albumin remaining after the removal of VLDL. However, a more
accurate TxPA-S ratio is obtained using the free NEFA concentration and the free albumin concentration to calculate
the TxPA-S ratio.
[0018] It is more preferable that the free albumin and free NEFA concentrations measured do not include albumin or
NEFA bound to LDL. Accordingly, it is preferred that the LDL is removed from the plasma along with the VLDL. The
TxPA-S ratio has been found to be accurate when the free albumin and free NEFA measured does not include LDL-
bound entities.
[0019] After determining the TxPA-S ratio, the TxPA-S is preferably used to classify the toxicity preventing ability of
the plasma for a particular albumin-inhibited toxic disease or condition by comparing the TxPA-S ratio to a standard
TxPA-S for that specific disease. The standard TxPA-S is determined by conducting the process of the present invention
on a statistically significant plurality of plasma samples having known potentials for the suspected albumin-inhibited
disease or condition. The TxPA-S ratio determined for each of the plasma standards is categorized according to an
independent medical diagnosis for the suspected albumin-inhibited disease. A positive diagnosis for the suspect albumin-
inhibited disease is typically based on the actual development of the disease within a given period. A negative diagnosis
for the albumin-inhibited disease is typically based upon the non-development of the disease over a given period. The
standard may be a single benchmark TxPA-S ratio or, preferably, a range of TxPA-S ratios indicative of a high potential
for the albumin-inhibited disease. The most preferable standard is a pair of TxPA-S ratio ranges, with one of the ranges
representing TxPA-S ratios indicating a high potential for the albumin-inhibited disease and the other range indicating
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a low potential for the same disease.
[0020] The process of the present invention provides an unexpectedly high amount of separation between such a pair
of high and low potential TxPA-S ratio standard ranges. The TxPA-S standard ratios obtained from a sufficiently large
population of plasma standards, most preferably aggregate into two essentially exclusive ranges, i.e., no overlapping
between the two ranges except for a statistically minor number of outliers.
[0021] Thus, the accuracy in diagnosis using the present process is higher than previous processes. A sample TxPA-
S ratio falling within the higher standard range indicates that the patient has a significantly low potential for developing
the suspected disease. A sample TxPA-S ratio falling within the lower standard range indicates that the patient has a
significantly high potential for developing the disease. A test TxPA-S ratio falling between the two standard ranges would
be indeterminate of the risk of development of the disease.
[0022] An even more accurate determination of a patient’s proclivity toward developing an albumin-inhibited disease
is made when the present process further comprises the step of measuring the total triglyceride concentration in the
plasma and incorporating the triglyceride concentration into the diagnostic equation. The triglyceride concentration may
be taken into consideration in determining the patient’s disease potential by evaluating a plot of TxPA-S ratio versus
triglyceride concentration. From such a plot, a linear equation separating the high disease potential plasma from the low
disease potential plasma can be calculated. Diagnosis of a plasma sample can be easily made by entering both the
TxPA-S ratio and the triglyceride concentration into the equation. The high and low disease-potential standard ranges
are further narrowed and separated from each other when the triglyceride concentration effect is included in the diagnosis.
However, the stark improvement in diagnosis accuracy using TxPA-S ratios instead of TxPA values is further evidenced
by the fact that the triglyceride concentration has significantly less of an effect on the amount of separation between
diagnosis standard ranges based on TxPA-S ratios, compared to its effect on TxPA value standard ranges.
[0023] The diseases that may be diagnosed by the present process are diseases having a correlation to a reduction
in the concentration of pI 5.6 albumin in the plasma. The process is especially useful in predicting vascular diseases
caused by the breakdown of endothelial cells due to VLDL attack. The term "disease" is used herein to refer to diseases
and other medically diagnosable conditions. Examples of such diseases are preeclampsia, atherosclerosis, stroke,
nephrotic syndrome (kidney disease), peripheral vascular disease, and diabetic vascular disease. Examples of non-
vascular diseases and conditions not recognized as vascular diseases but which have a correlation to the albumin
concentration are cancer, mortality, morbidity, sepsis, shock and aging.
[0024] The particular methods used to remove the VLDL, measure free NEFA, and measure albumin are not critical.
Various methods for conducting each step in the present process are known in the art. Examples of suitable methods
and reagents are provided below, but should not be construed to be limiting on the scope of the present invention.
[0025] Even though the NEFA concentration of interest is the NEFA bound to free albumin, a determination of non-
VLDL bound NEFA concentration has been found to be a useful approximation of the NEFA bound to free albumin, for
the present process. Thus, any technique that provides differentiation between the VLDL-bound NEFA and the non-
VLDL bound NEFA is suitable for determining the concentration of free NEFA. The VLDL-bound NEFA can be distin-
guished from the free NEFA after removing the VLDL from the plasma.
[0026] The VLDL may be removed from the plasma sample by a number of techniques. Examples of such separation
means include any known techniques for removing LDL and/or VLDL including ultacentrifugation, precipitation by sulfated
glycans or phosphotungstic acid in the presence of divalent cations, immuno-precipitation, electrophoresis, isoelectric
focusing, charge separation techniques such as ion exchange chromatography, size separation techniques such as gel
filtration chromatography, and the like. The VLDL is most preferably removed from the plasma sample by way of pre-
cipitation, followed by filtration, siphoning or decantation of the supernatant from the precipitated solids.
[0027] The VLDL may be precipitated by use of a non-albumin binding lipid precipitating reagent. A preferred reagent
includes a sulfated glycan such as dextran sulfate, and a divalent cation such as magnesium chloride. An example of
a commercially available precipitating reagent useful for precipitating VLDL is the HDL-Cholesterol Precipitating Reagent
comprised of dextran sulfate, magnesium chloride, sodium chloride, and polyethylene glycol, available commercially
from RefLab Medical Analysis Systems, Inc. This preferred precipitating reagent is a mixture of dextran sulfate (0.2 mM),
magnesium chloride (63.9 mM), sodium chloride (63.3 mM), and polyethylene glycol (3.3 mM). It is preferable to remove
LDL from the plasma sample along with VLDL. LDL typically precipitates out of solution along with VLDL. The precipitated
VLDL and LDL solids may be removed by known methods such as by centrifugation of the solution followed by decantation
of the plasma supernatant. An alternative VLDL and LDL precipitation reagent is composed of 30.3 mM phosphotungstic
acid and 100 mM magnesium chloride. This solution is mixed in a 1:5 sample to reagent ratio and the precipitated VLDL
and LDL solids removed as stated above for the dextran-magnesium precipitation.
[0028] After removing the VLDL, the free NEFA concentration may be determined from the supernatant by any method
known to determine fatty acid concentration. Examples of such methods are disclosed in U.S. Patents 4,071,413; 4,360,
591; 4,349,625; 4,301,244; and 4,229,538. Suitable methods of measuring NEFA concentration include titration, color-
imetry, and radioisotope methods, with colorimetry being preferred. Appropriate solvent systems for extracting NEFA
are disclosed by Dole, V.P.J Clin. Invest Vol 35 (1956) 150. Extracted NEFA may be measured by titration with standard
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alkali to an acid-base indicator endpoint.
[0029] Radiochemical methods for determining NEFA concentration involve extracting the NEFA into the heptane
phase of a Dove extract and freeing it of phospholipids. The extract is then labeled with radioactive 63Ni by mixing it with
radioactive nickel nitrate. The upper, organic phase containing the nickel-fatty acid complex is thereafter assayed for
radioactivity. 60Co can replace 63Ni, but is more hazardous because it is a gamma emitter.
[0030] Various methods of colorimetric determination of NEFA concentration are known in the art and may be conducted
on NEFA extracted from the supernatant or on the NEFA as it exists in vitro in the supernatant. Extraction methods are
typically based on the formation of copper or cobalt salts and the extraction of the salt into a non-polar organic solvent
where it is complexed with a chromogen dye for colorimetric measurement. Alternatively, and more preferably, the NEFA
may be measured in vitro using an enzymatic colorimetric method. One such method involves treating the supernatant
with acyl Coenzyme A synthetase in the presence of added adenosine triphosphate (ATP), magnesium cations and
CoA, to form the thiol esters of CoA known as Acyl CoA as well as the by products adenosine monophosphate (AMP)
and pyrophosphate (PPi). The Acyl CoA thereby produced is then oxidized with Acyl CoA Oxidase, with the generation
of hydrogen peroxide. Hydrogen peroxide, in the presence of peroxidase, permits the oxidative condensation of 3-methyl-
N-ethyl-N-β-hydroxyethyl-aniline with 4-aminoantipyrine thus forming a purple-colored adduct. The concentration of
NEFA in the supernatant may be determined from the optical density measured at a maximum absorbance of 550nm.
[0031] It has been found that ascorbic acid (Vitamin C) existing in plasma often causes significant interference in the
determination of NEFA concentration when using this colorimetric assay. This is largely due to the biological role of
ascorbic acid as an antioxidant and it’s ability to react with hydrogen peroxide. Therefore, when using this type of a
colorimetric method to determine NEFA concentration, it is preferable to remove ascorbic acid from the plasma or the
plasma supernatant prior to colorimetric determination of NEFA concentration. The addition of ascorbate oxidase (AOD)
is a convenient way of removing ascorbic acid.
[0032] In the step of determining the albumin concentration, it is preferable that the albumin concentration determined
is the concentration of free albumin. Accordingly, the albumin concentration is preferably measured from the plasma
supernatant remaining after removal of VLDL more preferably after removed of both VLDL and LDL. Albumin concen-
tration may be measured by known methods such as an enzyme linked immunoabsorbent assay (ELISA), immunoassay,
radioimmunoassay (RIA), dye binding colorimetric analysis, and through measuring the amount of protein or amino acid
after purification of the albumin using precipitation, electrophoresis, electrofocusing, gel filtration, ion exchange chro-
matography, affinity chromatography and such. A dye binding colorimetric assay is the preferred assay methodology
for determining albumin concentration since it is simpler and less time consuming than other procedures. In general,
when a dye binds to a site on the albumin molecule it becomes detectable due to the difference in the pH environment
on the albumin mass and in the solution. Examples of such colorimetric dye binding albumin assays are disclosed in
U.S. Patents 5,182,214; 4,568,647; 3,873,272; 3,884,637; 5,194,390; 4,337,064; and 4,230,456. A preferred colorimetric
assay for determining albumin concentration includes mixing about 1 to about 10PL of supernatant or plasma with about
50 to about 200 PL of a 0.030 mmol/liter bromcresol green (pH 4.2) albumin reagent. The albumin concentration may
be determined by measuring optical density at a maximum absorbance of 628 nm.
[0033] An alternative means of determining a value indicative of the free pI 5.6 albumin concentration comprises
measuring the concentrations of albumin and NEFA bound to VLDL and subtracting those concentrations from the total
concentrations of albumin and NEFA in serum, thereby obtaining a concentration of free albumin and a concentration
of free NEFA. These concentrations could thus be used to calculate a TxPA-S value as provided above.
[0034] The TxPA-S ratio for a given sample of plasma is calculated according to the present invention by dividing the
concentration of free albumin by the concentration of free NEFA. The concentration units used are not important, as
long as the same units are used to obtain the TxPA-S ratio standard. For example, the TxPA-S value may be expressed
as mg albumin/mg NEFA or absorbance albumin/absorbance NEFA or as a combination of the above units.
[0035] It should be understood that, although the preferred embodiment of the process which includes the determination
of the TxPA-S ratio is described above, the present invention also includes a process wherein the actual concentration
of the free pI 5.6 albumin, or else any other indicator of such, is determined and used as the value indicative of the
toxicity preventing ability of blood for the particular disease. Such an embodiment of the present invention comprises
the steps of providing a plasma sample as described above, determining an indication of the concentration of free pI
5.6 albumin in the plasma, and evaluating the toxicity preventing ability of the plasma against the disease by comparing
the concentration of the free pI 5.6 albumin to a standard obtained by conducting each of said steps (a) and (b) on a
plurality of plasma samples, with each of the plurality of plasma samples being withdrawn from a patient having a known
diagnosis for the presence of or the development of said disease. One skilled in the art would realize that the direct
measurement of the concentration of free pI 5.6 albumin would not be as economically feasible as the measurement of
free albumin and free NEFA due to the complexity of conducting electrophoretic focusing to separate the pI 5.6 albumin
from the pI 4.8 albumin.
[0036] The preferred process of the present invention includes measuring the triglyceride concentration and factoring
the level found into the diagnosis. The triglyceride concentration may be determined by conducting an enzymatic color-
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imetric endpoint assay.
[0037] This invention can be further illustrated by the following examples, illustrating preferred embodiments thereof.
However, it should be understood that these examples are included merely for purposes of illustration and are not
intended to limit the scope of the invention unless otherwise specifically indicated.

EXAMPLES

[0038] In the following examples, blood samples were drawn from pregnant women who did not have preeclampsia
at that time. The development of preeclampsia or lack of development of preeclampsia in these patients was confirmed
at the end of the pregnancies. Examples 1-6 involve blood samples drawn from women having severe preeclampsia,
defined as women who had late-pregnancy hypertension (an absolute blood pressure of at least 140/90 torr or a rise of
at least 30 torr systolic or at least 15 torr diastolic over values in the first 20 weeks), proteinuria (at least 30mg protein/dL
urine in a catheterized specimen or at least 60 mg/dL in voided urine), and hyperuricemia (serum uric acid > 1 standard
deviation above normal for gestational age) and did not carry to term. Examples 7-9 involve blood samples drawn from
women having mild preeclampsia, defined as having the same criteria as defined for severe preeclampsia, except they
were able to carry their pregnancies to term.
[0039] The following reagents were used in the examples:

Precipitating reagent-
RefLab brand HDL-cholesterol precipitating reagent, available from Medical Analysis Systems, Inc, (USA), containing
0.2 mM dextran sulfate, 63.9 mM magnesium chloride, 63.3 mM sodium chloride, and 3.3 mM polyethylene glycol.

Albumin Binding Reagent-
Albumin assay kit available from Wako chemicals USA, Inc, contains a 0.2 mmole/L solution at pH 3.8 of bromcresol
green in 50 mmole/L citrate buffer.

NEFA binding reagent with ascorbic acid remover -
assay kit available from Wako Chemicals USA, Inc , Richmond, VA.
Reagent A was prepared for the purpose of oxidizing ascorbic acid and acetylating Co enzyme A for determination
of NEFA. Reagent B was prepared for the purpose of oxidizing acyl CoA and generating hydrogen peroxide for
determination of NEFA.
The hydrogen peroxide then reacts with 3-methyl-N-enthyl-N-β-hydroxyethyl-aniline and 4-aminoantipyrine to form
a purple color.

Reagent A:

[0040]

A 10 ml diluent (0.05 M phosphate buffer, pH 6.9, 3 mM magnesium chloride, surfactant and stabilizers) was added to
each vial of reagent A to make working Solution A.

Working Solution B was prepared by diluting reagent B with 20 ml of phenoxyethanol (0.3% v/v) and a surfactant.

ACS (Acyl Coenzyme A Synthetase) 3 U/vial
AOD (Ascorbate Oxidase) 15 U/vial
CoA (Coenzyme A) 7 mg/vial
ATP (Adenosine Triphosphate) 30 mg/vial
4-Aminoantipyrine 3 mg/vial

Reagent B:
ACOD (Acyl Coenzyme A Oxidase) 132 U/vial
POD (peroxidase) 150 U/vial
MEHA (3-methyl-N-ethyl-N-β-hydroxyethyl-aniline) 4 mg/vial
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Example 1 (comparison)-

[0041] Figure 1 illustrates the lack of diagnostic separation that occurred by simply measuring the total albumin con-
centration in plasma from 11 preeclamptic women and 11 matched controls.

Example 2- (comparison)

[0042] The same process of measuring (total) albumin was conducted as in Example 1 on the same plasma samples,
except that the VLDL was removed from the plasma prior to measuring the albumin concentration. The VLDL was
precipitated from each plasma sample by combining 100 PL of the plasma and 100 PL of precipitating reagent in a
centrifuge tube (either the 1:1 or 1:5 sample to reagent ratio is acceptable depending on the concentration of the reagent).
The centrifuge tube was shaken on a vortex mixer to obtain thorough mixing and then centrifuged for 10 minutes at
3,000 rpm. The supernatant was decanted by pipetting into a clean test tube. The albumin concentration was determined
using the resultant supernatant. The results are shown in Figure 2.
[0043] Comparison of the data shown in Figures 1 and 2 show that there is some improvement in separation of albumin
concentration between the group of preeclamptic blood samples and the control blood samples when the VLDL com-
ponent is removed prior to measuring albumin. There is less overlap in Figure 2 than in Figure 1. The mean albumin
concentration for the control, patient blood samples is higher than the mean albumin concentration for the preeclamptic
patient blood samples.

Example 3- (comparison)

[0044] This example illustrates the separation of NEFA concentration between the 11 preeclamptic and 11 control
patient blood samples of example 1. The plasma processed from the blood samples was tested for NEFA concentration
(no removal of VLDL). To measure the NEFA concentration, five PL of plasma was pipetted into the well of a flat-bottomed
microtiter plate. The working solution for reagent A was added, (70 PL) the solution mixed well and the plate incubated
at 37°C for 10 minutes. The working solution for reagent B was then added (140 PL), the plate mixed well and incubated
at 37°C for another 10 minutes. The optical density was measured at a wavelength of 550 nm on a microtiter plate
reader. The absorbance from a water blank was subtracted and the concentration of NEFA was recorded as a proportion
to the resulting absorbance as compared to a known standard.
[0045] The results are graphically shown in Figure 3.

Example 4-

[0046] Example 4 illustrates the methods used to conduct the process of the present invention.
[0047] The 22 plasma samples were tested as in example 3, except that the VLDL was removed from the plasma to
provide a bound albumin free supernatant prior to measuring NEFA concentration. The VLDL was precipitated from the
plasma sample by combining 100 PL of the plasma and 100 PL of the precipitating reagent in a centrifuge tube. The
centrifuge tube was shaken on a vortex mixer to obtain thorough mixing and then centrifuged for 10 minutes at 3,000
rpm. The supernatant was decanted by pipetting into a clean test tube. The NEFA concentration of the supernatant was
measured according to the method used in example 3. The results are shown in Figure 4.
[0048] Comparison of the Figure 3 to Figure 4 illustrates that the concentration of NEFA in the patient samples is
significantly separated between the preeclamptic samples and the control samples when the VLDL is first removed from
the plasma. This indicates that a significant amount of the NEFA in plasma is bound to VLDL, in addition to being bound
to albumin. Therefore, the removal of VLDL-bound NEFA and VLDL-bound albumin allows for a more precise measure-
ment of the concentration of NEFA bound to free albumin, which strongly correlates with the toxicity preventing ability
of the blood.

Example 5-

[0049] Aibumin to NEFA ratios were calculated for each of the 22 patient samples using the result of Examples 1-4.
The ratio was first calculated by dividing the albumin concentration determined in example 1 (plasma sample) by the
NEFA concentration determined in Example 3 (plasma sample). These results are plotted in Figure 5.
[0050] TxPA-S ratios were calculated according to the present invention for each of the 22 patient samples by dividing
the albumin concentration determined in Example 2 (supernatant measured) by the NEFA concentration determined in
Example 4 (supernatant measured). These results are plotted in Figure 6.
[0051] Comparison of Figures 5 and 6 illustrates the significant amount of separation gained by measuring both the
albumin concentration and NEFA in the present process only after the VLDL has been removed. Figure 6 shows a
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complete separation between the preeclampsia samples and the control samples.
[0052] Analysis of the results shown in Figure 6 indicated that a TxPA-S ratio falling between about 1.17 and about
1.78 would indicate a normal risk of preeclampsia, with an approximately 100% degree of certainty. A TxPA-S ratio
falling between about 0.63 and about 0.9 would indicate a high risk of preeclampsia, with an approximately 100 % degree
of certainty. TxPA-S ratios falling between these two ranges would be indeterminate.
[0053] The plot shown in Figure 6 is an example of a TxPA-S ratio standard useful in diagnosis using the present
process. For example, a single TxPA-S ratio cut-off value of 1.0 could be used to separate test TxPA-S ratios for diagnostic
purposes, if desired. But the use of discreet ranges is more precise, especially with a larger population of reference
samples to derive the TxPA-S standard ranges.

Example 6-

[0054] The present example illustrates a previously used method of determining column TxPA and compares the
results with TxPA-S. The (total) albumin concentration of plasma samples obtained from 11 pregnant female patients
diagnosed for severe preeclampsia and 11 pregnant female patients matched for gestational age, maternal age and
race was measured directly from an aliquot (10 :1) of the plasma (no removal of VLDL) by isoelectric focusing, according
to the method disclosed by Arbogast in Hypertension in Pregnancy Vol. 15. Ten microliters of plasma is placed in a 10
ml sucrose density (5%-50%) gradient with 0.25 ml ampholine of pI 4-6.5. Current was applied for 18 hours and the
column eluted into microtiter plates. One drop fractions were collected. Two hundred microliters of the albumin reagent
is mixed with the eluted sample and the color measured at about 660nm.
[0055] The plot shown in Figure 7 illustrates the high correlation between the results shown in Figure 6 for the color-
imetric determination of TxPA-S on supernatant aliquots according to the present invention versus the column method
determination of TxPA on plasma aliquots from the same patient samples according to the method disclosed by Arbogast
in Hypertension in Pregnancy Vol. 15. The correlation coefficient (R2) found between the two sets of results was 0.66.
The variation of replicates is approximately 10% with the column TxPA method, whereas the present colorimetric method
using supernatant has approximately a 2% variation.
[0056] Examples 7-9 illustrate use of the present process in women later diagnosed to have mild preeclampsia.

Example 7 (Comparison)-

[0057] Figure 8 shows total serum albumin levels in 25 preeclamptic and 25 control women in the third trimester of
pregnancy obtained by conducting the same method used in Example 1. As can be seen, a number of the preeclamptic
women have total albumin levels (< 4 g/dl) below the standard range of the controls. There is, however, significant
overlap between the groups which makes total serum albumin levels unsatisfactory for predicting preeclampsia.

Example 8-

[0058] The TxPA-S ratio of the same 50 blood samples assayed in Example 7 were determined via the same procedure
used in Example 5. Figure 9 shows that the TxPA-S determined for these same two groups of women resulted in a better
separation of the groups than did the measurement of total serum albumin levels in Example 7. Using the horizontal line
shown in Fig. 9 as a diagnostic benchmark, 76% (19 of 25) of the controls can be separated from 68% (17 of 25) of the
preeclamptics. This is a marked improvement over Example 7.

Example 9-

[0059] In the present Example, the TxPA-S data determined in Example 8 was further evaluated by multiplying each
TxPA-S ratio by the concentration of HDL in the supernatant (after removal of VLDL and LDL). The HDL cholesterol
concentration was measured on the supernatant after precipitation of VLDL and LDL using phosphotungstate acid, as
disclosed in Lopes-Virella MF, Stone P, Ellis S, Colwell JA. Cholesterol Determination in High Density Lipoproteins
Separated by Three Different Methods. Clin Chem 23:882-6 (1977), and Allain CA, Poon LS, Chan CSG, Richmond W.
Fu PC. Enzymatic Determination of Total Serum Cholesterol. Clin Chem 20:470-5 (1974), incorporated herein.
[0060] Figure 10 shows the further improvement gained by incorporating the level of HDL into the equation. In this
instance 76% (19 of 25) of the Control women are separated from 88% (22 of 25) of the Preeclamptic women.
[0061] Although the present invention has been described in terms of the presently preferred embodiment in the
specification and in the examples, it is to be understood that such disclosure is not to be interpreted as limiting to the
invention described herein. No doubt that after reading the disclosure, various alterations and modifications will become
apparent to those skilled in the art to which the invention pertains. It is however intended that the appended claims define
the scope of the invention.
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Claims

1. A process for evaluating the concentration of non-VLDL-bound pl 5.6 albumin in a blood, plasma or serum sample,
said process comprising the steps of:

(a) determining the concentration of non-VLDL-bound albumin and determining the concentration of the non-
esterified fatty acids bound to the non-VLDL-bound albumin in a blood, serum or plasma sample containing
non-VLDL-bound albumin, non-esterified fatty acids bound to the non-VLDL-bound albumin, with said non-
esterified fatty acids having an acyl chain length of 6 to 20 carbons, triglycerides having acyl chain lengths of
6 to 20 carbons, very low density lipoproteins, low density lipoproteins, and high density lipoproteins;
(b) calculating a ratio indicative of the concentration of non-VLDL-bound pl 5.6 albumin in the blood, serum or
plasma sample by dividing the concentration of the non-VLDL-bound albumin by the concentration of the non-
esterified fatty acids bound to the non-VLDL-bound albumin

2. A process as claimed in claim 1, wherein said step of determining the concentration of the non-VLDL-bound albumin
and said step of determining the concentration of the non-esterified fatty acids bound to non-VLDL-bound albumin
are conducted after a step of removing the very low density lipoproteins from the blood sample.

3. A process as claimed in claim 2, wherein said step of removing the very low density lipoproteins is conducted by
way of precipitation, said determining the concentration of non-VLDL-bound albumin is conducted by performing a
colorimetric dye binding assay, ELISA, or a radioimmunoassay, said determining the concentration of the non-
esterified fatty acids bound to the non-VLDL bound albumin is conducted by performing a titration assay, a radioi-
sotope assay or a colorimetric assay including an enzymatic colorimetric assay.

4. A process as claimed in any preceding claim, wherein said plasma sample contains ascorbic acid and said step of
determining the concentration of the non-esterified fatty acids bound to non-VLDL-bound albumin is conducted after
a step of removing the ascorbic acid from said blood sample.

5. A process for predicting the ability of blood, plasma or serum to prohibit deleterious cell injury from blood toxins,
comprising the steps of calculating a ratio indicative of the concentration of non-VLDL-bound pl 5.6 albumin in a
sample of blood, plasma or serum in accordance with the process of any preceding claim.

6. A process for determining the susceptibility of a subject to a disease or condition associated with reduced pl 5.6
albumin in the blood, comprising the steps of calculating a ratio indicative of the concentration of non-VLDL-bound
pl 5.6 albumin in a sample of blood, serum or plasma from the subject in accordance with the process of any of
claims 1-5 and comparing said indicative ratio with a standard ratio determined by conducting the according to any
of claims 1-5 in each of a plurality of blood samples, each of the plurality of blood samples having been withdrawn
from a patient having a known diagnosis for the presence of or development of said disease or condition, wherein
said disease or condition is selected from preeclampsia, atherosclerosis, stroke, peripheral vascular disease, diabetic
vascular disease, nephrotic syndrome, cancer, mortality, morbidity, sepsis, shock and ageing.

7. A process as claimed in claim 6, wherein comparing said indicative ratio with a standard ratio is determined by
comparing said indicative ratio with an actual concentration of non-VLDL-bound pl 5.6 albumin determined from the
plurality of said blood samples.

8. A process as claimed in claim 7, wherein said standard is a single value, a single range of values, or a plurality of
ranges of values.

9. A process as claimed in claim 8, wherein said plurality of ranges are essentially exclusive of each other.

10. A process as claimed in any of claims 7 to 9, further comprising the step of determining the concentration of the
triglycerides and HDL, wherein said calculating step (b) includes factoring the concentration of the triglycerides and
HDL into the calculation of the value.

11. A process as claimed in any of claims 6 to 10, wherein said disease or condition is atherosclerosis.

12. A process as claimed in any of claims 6 to 10, wherein said disease or condition is preeclampsia.
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13. A process as claimed in any of claims 6 to 10, wherein said disease or condition is selected from cancer, mortality,
morbidity, sepsis, shock and ageing.

Patentansprüche

1. Verfahren zur Untersuchung der Konzentration an nicht-VLDL-gebundenem pI-5,6-Albumin in einer Blut-, Plasma-
oder Serumprobe, wobei das Verfahren folgende Schritte umfasst:

(a) Bestimmen der Konzentration an nicht-VLDL-gebundenem Albumin und Bestimmen der Konzentration der
unveresterten Fettsäuren, die an das nicht-VLDL-gebundene Albumin gebunden sind, in einer Blut-, Serum-
oder Plasmaprobe, die nicht-VLDL-gebundenes Albumin, an das nicht-VLDL-gebundene Albumin gebundene
unveresterte Fettsäuren, wobei die unveresterten Fettsäuren eine Acyl-Kettenlänge von 6 bis 20 Kohlenstoffa-
tomen haben, Triglyceride mit Acyl-Kettenlängen von 6 bis 20 Kohlenstoffatomen, Very-Low-Density-Lipopro-
teine, Low-Density-Lipoproteine und High-Density-Lipoproteine enthält;
(b) Berechnen eines Quotienten, der die Konzentration von nicht-VLDL-gebundenem pI-5,6-Albumin in der
Blut-, Serum- oder Plasmaprobe anzeigt, durch Dividieren der Konzentration des nicht-VLDL-gebundenen Al-
bumins durch die Konzentration der an das nicht-VLDL-gebundene Albumin gebundenen unveresterten Fett-
säuren.

2. Verfahren nach Anspruch 1, wobei der Schritt des Bestimmens der Konzentration des nicht-VLDL-gebundenen
Albumins und der Schritt des Bestimmens der Konzentration der an das nicht-VLDL-gebundene Albumin gebunde-
nen unveresterten Fettsäuren nach dem Schritt des Entfernens der Very-Low-Density-Lipoproteine aus der Blutprobe
durchgeführt werden.

3. Verfahren nach Anspruch 2, wobei der Schritt des Entfernens der Very-Low-Density-Lipoproteine mittels Ausfällung
durchgeführt wird, wobei die Bestimmung der Konzentration des nicht-VLDL-gebundenen Albumins erfolgt, indem
ein kolorimetrischer Farbstoffbindungsassay, ELISA oder ein Radioimmunassay durchgeführt wird, wobei die Be-
stimmung der Konzentration der an das nicht-VLDL-gebundene Albumin gebundenen unveresterten Fettsäuren
erfolgt, indem ein Titrationsassay, ein Radioisotopenassay oder ein kolorimetrischer Assay, einschließlich eines
enzymatischen kolorimetrischen Assays, durchgeführt wird.

4. Verfahren nach einem vorhergehenden Anspruch, wobei die Plasmaprobe Ascorbinsäure enthält und der Schritt
des Bestimmens der Konzentration der an das nicht-VLDL-gebundene Albumin gebundenen unveresterten Fett-
säuren nach dem Schritt des Entfernens der Ascorbinsäure aus der Blutprobe durchgeführt wird.

5. Verfahren zum Vorhersagen der Fähigkeit von Blut, Plasma oder Serum, eine schädliche Zellverletzung durch
Bluttoxine zu verhindern, umfassend die Schritte des Berechnens eines Quotienten, der die Konzentration von nicht-
VLDL-gebundenem pI-5,6-Albumin in einer Probe von Blut, Plasma oder Serum anzeigt, gemäß dem Verfahren
nach einem vorhergehenden Anspruch.

6. Verfahren zur Bestimmung der Empfänglichkeit eines Individuums für eine Krankheit oder einen Zustand, die/der
mit verringertem pI-5,6-Albumin im Blut einhergeht, umfassend die Schritte des Berechnens eines Quotienten, der
die Konzentration von nicht-VLDL-gebundenem pI-5,6-Albumin in einer Probe von Blut, Serum oder Plasma von
dem Individuum anzeigt, gemäß dem Verfahren nach einem der Ansprüche 1-5 und des Vergleichens des indikativen
Quotienten mit einem Standardquotienten, der mittels Durchführen des Verfahrens nach einem der Ansprüche 1-5
in jeder von einer Mehrzahl an Blutproben bestimmt wird, wobei die Mehrzahl an Blutproben von einem Patienten
mit einer bekannten Diagnose hinsichtlich des Vorliegens oder der Entwicklung der Krankheit oder des Zustandes
entnommen wird, wobei die Krankheit oder der Zustand aus Präeklampsie, Atherosklerose, Schlaganfall, peripherer
Gefäßerkrankung, diabetischer Gefäßerkrankung, nephrotischem Syndrom, Krebs, Mortalität, Morbidität, Sepsis,
Schock und Altern ausgewählt ist.

7. Verfahren nach Anspruch 6, wobei das Vergleichen des indikativen Quotienten mit einem Standardquotienten be-
stimmt wird, indem der indikative Quotient mit einer tatsächlichen Konzentration an nicht-VLDL-gebundenem pI-
5,6-Albumin verglichen wird, die aus der Mehrzahl an Blutproben bestimmt wird.

8. Verfahren nach Anspruch 7, wobei der Standard ein Einzelwert, ein einzelner Bereich von Werten oder eine Mehrzahl
von Bereichen von Werten ist.
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9. Verfahren nach Anspruch 8, wobei die Mehrzahl von Bereichen sich im Wesentlichen gegenseitig ausschließen.

10. Verfahren nach einem der Ansprüche 7 bis 9, das ferner den Schritt des Bestimmens der Konzentration der Tri-
glyceride und des HDL umfasst, wobei der Berechnungsschritt (b) eine Faktorisierung der Konzentration der Tri-
glyceride und des HDL in die Berechnung des Wertes beinhaltet.

11. Verfahren nach einem der Ansprüche 6 bis 10, wobei es sich bei der Krankheit oder dem Zustand um Atherosklerose
handelt.

12. Verfahren nach einem der Ansprüche 6 bis 10, wobei es sich bei der Krankheit oder dem Zustand um Präeklampsie
handelt.

13. Verfahren nach einem der Ansprüche 6 bis 10, wobei die Krankheit oder der Zustand aus Krebs, Mortalität, Morbidität,
Sepsis, Schock und Altern ausgewählt ist.

Revendications

1. Procédé pour évaluer la concentration d’albumine pI 5,6 non liée à VLDL dans un échantillon de sang, de plasma
ou de sérum, ledit procédé comprenant les étapes consistant à :

(a) déterminer la concentration d’albumine non liée à VLDL et déterminer la concentration des acides gras non
estérifiés liés à l’albumine non liée à VLDL dans un échantillon de sang, de plasma ou de sérum contenant de
l’albumine non liée à VLDL, des acides gras non estérifiés liés à l’albumine non liée à VLDL, lesdits acides gras
non estérifiés ayant une longueur de chaîne acyle de 6 à 20 carbones, des triglycérides ayant des longueurs
de chaîne acyle de 6 à 20 carbones, des lipoprotéines de très basse densité, des lipoprotéines de basse densité,
et des lipoprotéines de haute densité ;
(b) calculer un rapport indicateur de la concentration de l’albumine pI 5,6 non liée à VLDL dans l’échantillon de
sang, de sérum ou de plasma en divisant la concentration de l’albumine non liée à VLDL par la concentration
des acides gras non estérifiés liés à l’albumine non liée à VLDL.

2. Procédé selon la revendication 1, dans lequel ladite étape de détermination de la concentration d’albumine non liée
à VLDL et ladite étape de détermination de la concentration des acides gras non estérifiés liés à l’albumine non liée
à VLDL sont réalisées après une étape d’élimination des lipoprotéines de très basse densité de l’échantillon sanguin.

3. Procédé selon la revendication 2, dans lequel ladite étape d’élimination des lipoprotéines de très basse densité est
réalisée par précipitation, ladite détermination de la concentration d’albumine non liée à VLDL est réalisée en
effectuant un essai colorimétrique de liaison à un colorant, un ELISA ou un radioimmunoessai, ladite détermination
de la concentration des acides gras non estérifiés liés à l’albumine non liée à VLDL est réalisée en effectuant un
essai de titrage, un essai radio-isotopique ou un essai colorimétrique comprenant un essai colorimétrique enzyma-
tique.

4. Procédé selon l’une quelconque des revendications précédentes, dans lequel ledit échantillon de plasma contient
de l’acide ascorbique et ladite étape de détermination de la concentration des acides gras non estérifiés liés à
l’albumine non liée à VLDL est réalisée après une étape d’élimination de l’acide ascorbique dudit échantillon sanguin.

5. Procédé pour prédire la capacité de sang, de plasma ou de sérum à empêcher des atteintes cellulaires délétères
dues à des toxines sanguines, comprenant les étapes consistant à calculer un rapport indicateur de la concentration
d’albumine pI 5,6 non liée à VLDL dans un échantillon de sang, de plasma ou de sérum selon le procédé de l’une
quelconque des revendications précédentes.

6. Procédé pour déterminer la sensibilité d’un sujet à une maladie ou pathologie associée à un taux réduit d’albumine
pI 5,6 dans le sang, comprenant les étapes consistant à calculer un rapport indicateur de la concentration d’albumine
pI 5,6 non liée à VLDL dans un échantillon de sang, de sérum ou de plasma du sujet selon le procédé de l’une
quelconque des revendications 1 à 5 et comparer ledit rapport indicateur à un rapport standard déterminé en réalisant
le procédé selon l’une quelconque des revendications 1 à 5 dans chacun d’une pluralité d’échantillons sanguins,
chacun de la pluralité d’échantillons sanguins ayant été prélevé sur un patient ayant un diagnostic connu de présence
ou de développement de ladite maladie ou pathologie, où ladite maladie ou pathologie est choisie parmi l’éclamp-
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sisme, l’athérosclérose, un accident cérébrovasculaire, l’acrosyndrome, la maladie vasculaire d’origine diabétique,
le syndrome néphrotique, le cancer, la mortalité, la morbidité, la sepsie, un choc et le vieillissement.

7. Procédé selon la revendication 6, dans lequel la comparaison dudit rapport indicateur avec un rapport standard est
déterminée en comparant ledit rapport indicateur à une concentration réelle d’albumine pI 5,6 non liée à VLDL
déterminée à partir de la pluralité desdits échantillons sanguins.

8. Procédé selon la revendication 7, dans lequel ledit standard est une valeur unique, une plage de valeurs unique,
ou une pluralité de plages de valeurs.

9. Procédé selon la revendication 8, dans lequel ladite pluralité de plages sont essentiellement exclusives les unes
des autres.

10. Procédé selon l’une quelconque des revendications 7 à 9, comprenant en outre l’étape consistant à déterminer la
concentration des triglycérides et de HDL, où ladite étape de calcul (b) comprend la factorisation de la concentration
des triglycérides et de HDL dans le calcul de la valeur.

11. Procédé selon l’une quelconque des revendications 6 à 10, dans lequel ladite maladie ou pathologie est l’athéros-
clérose.

12. Procédé selon l’une quelconque des revendications 6 à 10, dans lequel ladite maladie ou pathologie est l’éclamp-
sisme.

13. Procédé selon l’une quelconque des revendications 6 à 10, dans lequel ladite maladie ou pathologie est choisie
parmi le cancer, la mortalité, la morbidité, la sepsie, un choc et le vieillissement.
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摘要(译)

本发明公开了一种测定血浆细胞保护活性的方法，该方法可防止内皮细
胞的破坏，并预防许多疾病如动脉粥样硬化，先兆子痫，水肿，肾病综
合征和中风的发展。本发明包括通过确定指示pI浓度的值来诊断患者发
展疾病的倾向的方法，所述疾病与血浆中pI5.6白蛋白浓度的降低具有相
关性。 5.6不与患者血清中的VLDL（“游离pI 5.6白蛋白”）结合的
albumint。该方法的优选实施方案利用体外方法获得游离pI的指示剂。 
5.6白蛋白代替直接测定游离pI 5.6白蛋白的浓度。优选的方法包括以下
步骤：（a）提供含有游离白蛋白，甘油三酯，极低密度脂蛋白，低密度
脂蛋白和与游离白蛋白结合的非酯化脂肪酸的血浆样品; （b）测定游​​离
白蛋白的浓度; （c）测定与游离白蛋白结合的非酯化脂肪酸的浓度; 
（d）通过比较游离白蛋白的浓度与结合游离白蛋白的非酯化脂肪酸的浓
度，计算表示血浆的毒性防止能力的值。本方法不能直接测量血浆的细
胞保护活性，而是提供一种经验值，该临床相关性在鉴定具有发生由pI5.
6白蛋白抑制的疾病的高机会的患者方面具有临床意义。
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