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1
METHOD AND MEANS FOR DETECTING ALCOHOL CONSUMPTION

FIELD OF THE INVENTION

[0001] The invention relates to a method for detecting alcoho! con-
sumption from a sample. More specifically, the invention relates to a method
for detecting alcohol consumption from a person's body sample, to an antibody
used in the method, to a test kit including the antibody, and to a hybridoma
producing said antibody. The invention further relates to a method for produc-
ing said antibody, to an antibody produced by the method, and to the use of
the antibody.

BACKGROUND OF THE INVENTION

[0002] Immoderate use of alcohol is a health hazard and a common
problem in public health. A significant number of patients in health centres and
hospitals are heavy users of alcohol, whose diseases may be alcohol-induced;
the patients themselves, however, do not come out with their drinking problem.
It may, however, be crucial that a drinking problem is revealed while planning a
patient's treatment in order to be able to prevent alcohol-related problems from
becoming more serious or at least to retard the process and, if necessary, to
refer the patient to a more efficient treatment. Since patients do not usually
reveal that they are heavy users of alcohol, a doctor must be capable of rec-
ognizing immoderate consumption in other ways, e.g. through laboratory tests.

[0003] A vast majority of alcohol (ethanol) consumed becomes oxi-
dised to acetaldehyde and acetate and further to acetylcoenzyme A (AcCoA) in
the body. Long-term heavy consumption of alcohol may cause liver damage
(fatty liver, hepatitis alcoholica or cirrhosis of the liver), which may possibly be
found as changes in liver enzyme values.

[0004] However, even immoderate use of alcohol cannot always be
detected by ordinary laboratory tests, such as by determining liver enzyme
valuss. Therefore, the aim has long been to provide better tests for this pur-
pose. An alternative method for determining alcohol use has been described in
Stibler 1991. In the publication, the amount of desialylated transferrin in a
sample is detected cromatographically or immunologically. The use of alcohol
increases the amount of this transferrin type and, even if the method is not
very specific, it is probably the best indicator of alcohol use at the moment.

[0005] Ancther potential indicator of alcohol consumption is phos-
phatidylethanol (PEth). Phosphatidylethanol is an abnormal phospholipid,

JP 2004-536322 A 2004.12.2
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formed in the body only in the presence of alcohol. It has also been found in
the blood from persons who have drunk alcohol (Varga et al. 1998). The reac-
tion is catalyzed by phospholipase D, which replaces the choline part of phos-
phatidylcholine with ethanol. The reaction is shown in Figure 1. Phosphati-
dylethanol has been indirectly used as a marker of alcohol consumption in the
method disclosed in publication WO 90/07008. In the method, blood lympho-
cytes are isolated and subsequently cultured with ethanol and a cell-
stimulating substance, phorbol ester, the lymphocytes thus producing phos-
phatidylethanol. The resulting radioactive phosphatidylethanol is measured.
According to the publication, a person prone to alcohol dependency has a lar-
ger than average capacity to produce phosphatidylethanol. The method is ex-
tremely laborious and the results obtained are contradictory. Gunnarsson et al.
(1998) have described a simpler method wherein phosphatidylethanol is de-
termined directly in blood, not in a lymphocyte culture. In the method, a lipid
fraction is isolated from heparinized blood by hexane-isopropanol extraction
and the presence of phosphatidylethanol is determined either mass spectro-
metrically or liquid chromatographically. Also these techniques are too complex
in order to suit routine work.

[00086] Neither of the above-mentioned methods for assaying phos-
phatidylethanol is very reliable in detecting alcohol consumption. Furthermore,
the large amount of work and complexity render the methods unsuitable for
clinical routine work. The attempts to provide a reliable method suitable for rou-
tine laboratory work have been unsuccessful.

[0007] Immunoassay methods are often well suited for clinical labo-
ratory tests. As far as phosphatidylalcohol is concerned, however, the problem
has been the fact that it is difficult to produce an antibody against small mole-
cules. Conventionally, small peptides or steroid hormones are attached to lar-
ger carrier proteins. Conventional carriers are, however, poorly suited for lipid
antigens. Unexpectedly, however, an antibody has now been successfuily pro-
duced against phosphatidylalcohol, enabling a considerably simpler assay for
detecting heavy use of alcohol. It has thus been invented to detect heavy use
of alcohol by immunologically determining phosphatidylalcohol formed in the
body as a result of alcohol use.

[0008] Advantages of the method of the invention over prior art in-
clude reliability, small amount of work and quickness as well as the fact that no
expensive chromatographic and/or spectrometric equipment are needed. The
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method is suitable to be used routinely also in small health care service (wel-
fare for intoxicant abusers) units, enabling a patient's condition to be monitored
in a flexible manner. The antibody of the invention may also be used in other
research than that conducted on alcohol diseases.

SUMMARY OF THE INVENTION

[0009] The present invention provides a method for detecting alco-
hol consumption from a person's body sample. The method of the invention is
characterized in that phosphatidylalcohol is determined from the sample by
means of an antibody recognizing phosphatidylalcohol, the presence of phos-
phatidylalcohol in the sample indicating the person's alcohol consumption. The
present invention also provides an antibody useful in the method, character-
ized in that it recognizes phosphatidylalcohol. The invention also provides a
test kit, characterized in that it comprises an antibody recognizing phosphatidy-
lalcohol. The invention further provides a hybridoma, characterized in that it
produces an antibody recognizing phosphatidylalcohol.

[0010] One aspect of the invention further relates to a method for
producing an antibody recognizing phosphatidylalcohol, the method being
characterized by immunizing an animali with phosphatidylalcohol incorporated
into a lipoprotein; and a) recovering the phosphatidylalcohol-recognizing anti-
body produced by the animal; or b) fusing cells of the immunized animal that
produce the antibody with an immortat cell line in order to produce a hybri-
doma; selecting a hybridoma producing the desired antibody; and recovering
the antibody produced by the hybridoma. The invention further relates to an
antibody produced by the above-mentioned method and to the use of the anti-
body of the invention in immunoassay.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Figure 1 describes formation of phosphatidylethanol (PEth)
from phosphatidylcholine in a reaction catalyzed by phospholipase D,

[0012] Figure 2 describes binding of an anti-PEth antibody to a lipo-
protein particle into which PEth has been incorporated,

[0013] Figure 3 describes determining PEth by an ELISA method,
using the anti-PEth antibody and a second antibody recognizing an epitope of
a lipoprotein, which is other than PEth,

[0014] Figure 4 describes the phospholipid specificity of the anti-
PEth antibody,
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[0015] Figure 5 shows the PEth concentrations of HDL particles in
the plasma of heavy users of alcohol (black squares) and in the plasma of con-
trols (white squares) as indicated using the anti-PEth antibody in radio-
immunological assay, and
[0016] Figure 6 shows the PEth concentrations of HDL particles in
the plasma of heavy users of alcohol (black squares) and in the plasma of con-
trols (white squares) as indicated using the anti-PEth antibody in the ELISA
assay method.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The idea underlying the present invention is that an antibody
against phosphatidylalcohol has now been successfully produced. This was
possible by incorporating phosphatidylalcohol into a lipoprotein and by using
this phosphatidylalcohol incorporated into a lipoprotein as an antigen in immu-
nization. This provides an antibody to the polar part of a phospholipid mole-
cule, in this case phosphatidylalcohol. "Phosphatidylalcohol" is an ester of
phosphatide acid, whose fatty acids in this case are usually the same as the
fatty acids of naturally occurring phosphatidylcholine. "Lipoproteins" refer to a
compound containing both protein and lipids. These occur both in celi mem-
branes and as lipoprotein particies circulating in the body. The lipoprotein par-
ticles are well suited for serving as carriers of phosphatidylalcohol. In addition
to phospholipids and proteins, the lipoprotein particles further comprise other
components, such as triglycerides and cholesterol. The lipoprotein particles
are classified e.9. on the basis of their density. For example, the following lipo-
protein particles can be used in the preparation of an immunogen: VLDL (very
low density lipoprotein), LDL (low density lipoprotein), HDL (high density lipo-
protein), VHDL (very high density lipoprotein), IDL (intermediate density lipo-
protein) or Lp(a} lipoprotein. The use of LDL, HDL and VLDL has yielded good
results.

[0018] Phosphatidylalcohol, which is preferably phosphatidyletha-
nol, is dissolved in a small amount of solvent and conveyed into a lipoprotein in
an aqueous solution, the phosphatidylalcohol finding its way to among the lip-
ids on the surface of the lipoprotein as the solvent concentration is diluted. The
body of the animal to be immunized recognizes the polar residue of the small-
molecule lipid that has appeared on the surface of the lipoprotein (in the case
of ethanol an ethyl group) as a foreign substance, which enables an antibody
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to be obtained. Figure 2 shows the binding of the antibody to phosphati-
dylethanol on the surface of LDL lipoprotein. [t is possible to increase the anti-
genity of an immunogen by using oxidised particles (undergone oxida-
tion/subjected to oxidation). It is possible, for instance, to incorporate phos-
phatidylethanol more tightly into a lipoprotein by oxidising one fatty acid of
phosphatidyl and, using the resulting aldehyde, to form a covalent bond be-
tween the protein part of the lipoprotein and the phosphatidylalcohol. it is also
possible to increase immunogenity (and even the semblance of an alcoholic's
lipoprotein) by modifying the lipoprotein particle also otherwise, for instance by
ethylating the lipoprotein e.g. by acetaldehyde treatment prior to adding PEth
(or after it). It is also possible to desialylate the lipoproteins, i.e. remove sialic
acid therefrom, in which case they resemble an alcoholic's lipoproteins more
closely.

[0019] The above-described phosphatidylalcohol incorporated into a
lipoprotein can be used as an antigen in a manner known per se in the prepa-
ration of the antibody of the invention recognizing phosphatidylaicohol. An "an-
tibody recognizing phosphatidylalcohol” refers to an antibody capable of selec-
tively binding to phosphatidylalcohol, including fragments of said antibody also
capable of selectively binding to phosphatidylaicohol. Such fragments include
e.g. F(ab'); and F(ab).

[0020] An immunologically reactive animal is immunized with phos-
phatidylalcohol incorporated into a lipoprotein and the immune response
formed against an antigen is tested. A polyclonal antibody can be recovered
from animals giving a positive response to the antigen, and purified using
methods known to those skilled in the art. In another embodiment of the inven-
tion, a monoclonal antibody is prepared. After immunizations, the antibody-
producing cells of the animals giving a positive response to the antigen, usually
spleen cells, are fused with an immortal cell line in order to obtain a hybridoma
producing the antibody. The antibody is isolated from the culture medium of
the positive hybridomas, and purified using methods commonly known to those
skilled in the art.

[0021] f desired, a fragment recognizing phosphatidylalcohol can
be isolated from the antibody prepared. Alternatively, such a fragment can be
produced using methods of gene technology. The antibody, including the
fragments, can be further modified e.g. by incorporating a label, such as a ra-
dioactive isotope, a metal particle or a fluorescent or enzyme label (e.g. °H,
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colloidal gold, rhodamine, fluorescein, peroxidase, alcalic phosphatase) thereto
in manners known per se.

[0022] The antibody of the invention now enables phosphatidylalco-
hol, and in particular phosphatidylalcohol incorporated into a lipoprotein, to be
detected immunologically. Phosphatidylaicohol to be detected immunologically
is preferably phosphatidylethanol and, in particular, phosphatidylethanol incor-
porated into a lipoprotein. The immunological method for determining phos-
phatidylalcohol is intended particularly for detecting and monitoring heavy use
of alcohol in a reliable manner. Consumption exceeding 24 doses of alcohol in
men and 16 doses of alcohol in women per week or, alternatively, more than 7
doses in men and more than 5 doses in women at a single occasion can be
considered as heavy use of alcohol. One dose corresponds with about 12
grams of pure ethanol. The method can also be utilized in finding and studying
alcohol diseases. In the presence of alcohol in the body, an alcohol molecule
incorporates into phospholipids in a reaction catalyzed by phospholipase D
wherein ordinarily water incorporates. The amount of phosphatidylalcohol in
the body correlates with alcohol consumption, and phosphatidylalcohol re-
mains in the body for at least 2 to 4 days after consumption, maybe longer.

[0023] The antibody recognizing phosphatidylalcohol can be used in
any immunological assay based on detecting a complex between an antigen
and an antibody. This complex can be detected either directly or indirectly by
using secondary antibodies. A solid carrier is often used in immunoassays, in
which case either the antibody or the antigen is bound to the carrier. The anti-
body bound to the carrier may also be a so-called capture antibody used as an
intermediate conjugate in order to bind a primary antibody to the carrier.

[0024] In one embodiment, a radicimmunological assay (RIA) is
used which can be carried out such that the antibody against phosphatidylal-
cohol is, directly or by means of an intermediate conjugate, attached to the
carrier. The lipoproteins of a patient's sample are marked by a radio isotope in
a manner known per se and the samples are left to react with the antibody at-
tached to the carrier. The binding of the lipoproteins containing phosphatidylal-
cohol to the carrier is detected by measuring radioactivity.

[0025] A highly suitable immunoassay for detecting alcohol con-
sumption is an assay called ELISA (Enzyme Linked Immuno Sorbent Assay),
wherein an antibody labelled with an enzyme is used. An enzyme marker can
be incorporated either directly into the antibody of the invention or, alterna-
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tively, to a secondary antibody. One embodiment suitable for ELISA can be
implemented by attaching the antibody of the invention directly or by means of
an intermediate conjugate to a solid carrier by leaving it to react with a sample
and by detecting the bound phosphatidylalcohol incorporated into a lipoprotein
by means of a second antibody recognizing an epitope of said lipoprotein, the
epitope being other than phosphatidylalcohol. An enzyme marker can be at-
tached to said second antibody or said second antibody can be detected by
means of a secondary antibody containing the marker. A marker is usually de-
tected by adding a substrate to the enzyme and by detecting the colour of the
product produced.

[0026] Figure 3 shows determining the phosphatidylethanol content
from a sample by using the ELISA method wherein, in addition to the antibody
provided against phosphatidylethanol, a second antibody is used which recog-
nizes the protein part of a lipoprotein containing phosphatidylethanol. A) de-
scribes the attachment of an anti-PEth antibody to the bottom of the wells of a
well plate. B) describes the addition of the sample onto the well plate. An ordi-
nary HDL is an open circle while an HDL containing PEth is a grey circle. C)
shows the quantification of the amount of HDL particles containing PEth with a
labelled antibody directed against apoprotein A-l.

[0027] The second antibody used in the assay is usually directed
against the protein part of a lipoprotein containing phosphatidylalcohol. These
so-called apolipoproteins include e.g. apoAl, apoAll, apoB100, apoB-48,
apoCl, apoCll, apoClll, apoD, apoE and apoJ. An LDL particle contains only
one protein apoB-100, which is also contained in VLDL particles. HDL particles
do not contain apoB-100 but mostly apoAl and apoAll.

[0028] In addition to the antibody of the invention, the test kit of the
invention may also include other reagents and devices necessary for the im-
munoassay of phosphatidylalcohol, such as other, possibly labelled antibodies
and reagents to be used in the assay in order to detect a marker, as well as
necessary buffers and/or carriers, such as microtiter plates to which reagents,
such as an antibody, have possibly been attached already.

[0029] A body sample to be examined using an immunological as-
say method may be e.g. blood, plasma, serum, saliva, tissue or amnical fluid or
some other part or fluid containing phosphatidylalcohol. The sample may also
be a medico-legal sample, a post morfem sample or a sample taken from tis-
sues of an embryo or a foetus. Most suitable for ELISA and RIA assays are
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fluid samples, such as plasma, serum and blood, which can be used in the as-
say as such, without lipid fraction extraction or dissolution.

[0030] Instead of phosphatidylethanol, a phosphatidy! of another al-
cohol may be incorporated into a lipoprotein in order to obtain an antibody
against the phosphatidyl of this alcohol. Alcohols that may be used include
straight-chain alcohols comprising no more than eight, preferably 1 to 4, car-
bon atoms, i.e. alcohols that are converted into phosphatidylalcohols in a reac-
tion catalyzed by phospholipase D. Different antibodies recognizing phosphati-
dylalcohols may thus also be used in determining the quality of the alcohol
consumed by a patient in order to indicate use of impotable alcohols, such as
ethylene glycol, isopropyl alcohol, methanol and possibly also propancl, bu-
tanol and pentanol, enabling appropriate treatment.

[0031] Other embodiments of the invention further include immu-
nological methods, such as antibody columns, Western blot and immuno-
histological methods. Naturally, antibodies produced against phosphatidylalco-
hols may also be used in biochemical basic research, such as research on lipid
metabolism. Indirectly, they may also be used for detecting the activity and
location of phospholipase D e.g. from cell or tissue cultures or histological
samples.

[0032] The invention will be explained by means of the following
non-restrictive examples.

Example 1

Preparation of inmunogen

[0033] Lipoproteins were isolated from the plasma of healthy hu-
mans. The blood samples were obtained after an overnight fast and the
plasma was separated by centrifugation. The lipoproteins were isolated from
the plasma by sequential ultracentifugation on the basis of their density. A
VLDL fraction was isolated from a density of 1.006 g/ml, an LDL fraction from a
density of 1.019 to 1.063 g/m! and an HDL from a density of 1.063 to 1.21 g/mi.
After centrifugation, the lipoprotein fractions were dialyzed against 0.15 M
NaCl, 0.01% EDTA, pH 7.4 or PBS, pH 7.4 at +4°C.

[0034] The phospholipid concentration of the lipoprotein particles
was measured and the necessary amount of phosphatidylethanol was calcu-
lated such that its final content was 5% of the total amount of phospholipids.
Phosphatidylethanol, which was 1,2-dioleoy!-sn-glycero-3-phosphoethanol so-
dium salt (Avanti Polar Lipids, USA), was incorporated into human isolated
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HDL or LDL particles (5% of lipoprotein phospholipids) in accordance with the
following method: Said phosphatidylethanol, which was dissolved in chloroform
(10 mg/ml) was first dried under nitrogen and further under vacuum for over-
night at room terperature. The dry lipid film was then dissolved in a small vol-
ume of ethanol and added (50 to 100 ul) drop-wise into about 1 ml of a water
salt solution (0.15 M NaCl, 0.01% EDTA, pH 7.4) containing the HDL or LDL
particles. The solutions were incubated overnight in cold (+4°C) and then ad-
justed to a density of 1.21 g/ml (HDL) or 1.063 g/ml (LDL) with NaBr solution
and centrifuged at 114 000 g for 18 h at 15°C. The centrifuged lipoprotein frac-
tions were dialyzed against 0.5 M NaCl, 0.01% EDTA, pH 7.4. The phosphati-
dylethanol-containing lipoprotein particles obtained were used as immunogens.

[0035] Example 2

[0036] Preparation of antibody

[0037] A monoclonal anti-PEth antibody was prepared using stan-
dard protocols (Oi & Herzenberger 1980). Six-week-old female Balb/c mice
were immunized at intervals of three weeks with a phosphatidylethanol antigen
incorporated into LDL particles, which was prepared according to Example 1.
After second immunization, the positive serum samples were identified using a
direct ELISA assay wherein the antigen, i.e. PEth lipoprotein, was bound to
wells, the serum to be tested was added, washing was carried out and bound
antibody was determined using an anti-mouse immunoglobulin antibody, which
was labelled with horseradish peroxidase. The spleens of the mice that had
given a positive response to the antigen were isolated and spleen cells were
fused with mouse myeloma cell line P3-X63-Ag8.653 (ATCC CRL-1580,
American Type Culture Collection, USA} using polyethylene glycol (PEG 4000,
Gibco, UK). Hybridoma cells were selected on a well plate in HAT medium
[DMEM, high glucose (Gibco, UK), 10% NCTC-135 (Gibco), 20% FBS (Bio-
clear, UK), 5% HFCS (Roche Molecular Biochemicals GmbH, Germany), HAT
supplement (Gibco) and penicillin/streptomycin solution (Gibco)l. The hybri-
doma cells were screened using the direct ELISA against the antigen, as de-
scribed above. The positive wells were cloned using a limiting dilution method
and the wells having a single colony only were again screened using the direct
ELISA. The culture media of the positive hybridomas were collected and the
monoclonal antibody was purified with protein-G-Sepharose-affinity chroma-
tography (Pharmacia, Sweden). In the following tests, the class of the hybri-
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doma antibody used was determined as IgGy, by using antibody capture on
anti-lg antibody wells (Biotop, Finland).

[0038] Example 3

[0039] Determining phospholipid specifity of anti-PEth antibody

[0040] A radioimmunoassay was carried out. Wells coated with rab-
bit anti-mouse IgG antibody (Wallac, Delfia wells, Finland) were washed twice
with PBS solution (pH 7.4), blocked with 1% BSA-PBS solution, 300 uliwell for
30 minutes at +20°C in a humid chamber, mixing, and washed again twice with
PBS solution. 50 ul/well of the monoclonal mouse anti-PEth antibody prepared
in Example 2 and diluted 1:50 in 1% BSA-PBS solution, the amount of anti-
body then being 1.4 pg/ml, was added to the wells and incubated for six hours
at +4°C in a humid chamber, mixing; washed twice with PBS solution. 50 pl of
5-% phospholipid HDL solutions which were diluted in PBS solution and whose
HDL was labelled with H cholesterol (0.5 mg/ml of protein, 0.08.mg/ml| of
added phospholipid) were added as antigen solutions to the wells. The follow-
ing phospholipid solutions were tested:

[0041] PEth-HDL: 5% phosphatidylethanol added to *H-HDL
solution
[0042] PC-HDL: 5% phosphatidylcholine added to *H-HDL
solution
[0043] SM-HDL: 5% sphingomyelin added to *H-HDL solu-
tion
[0044] PE-HDL: 5% phosphatidylethanol amine added to
3H-HDL solution
[0045] PA-HDL: 5% phosphatide acid added to °H-HDL
solution
[0046] PS-HDL: 5% phosphatidy! serine added to *H-HDL
solution
[0047] PI-HDL: 5 % phosphatidylinositol added to *H-HDL
solution
[0048] LPC-HDL: 5% lysophosphatidylcholine added to °H-
HDL solution
[0049] Incubation in a cold room overnight, mixing.

JP 2004-536322 A 2004.12.2



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(24)

WO 03/010539 PCT/F102/00626

11
[0050] The wells were washed four times and dabbed dry. Next, the
wells were cut apart using a guillotine cutter and dropped into 2 ml of scintilla-
tion liquid (OptiPhase Highsafe 3, Wallac). After vortexing, radicactivity was
measured by a beta counter (Wallac) using °H programme and a 5-minute

5 measurement time. The results are shown as the amount (% dpm) of bound

radioactivity in Figure 4. The results show that the anti-PEth antibody used
recognizes specifically the phosphatidylethanol incorporated into a lipoprotein.
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[0051] Example 4

[0052] Radicimmunoassay (RIA) for determining phosphati-
dylethanol

[0053] A group of heavy users of alcohol whose alcohol consump-
tion on average was 96 doses of alcohol (ranging between 55 and 137 doses)
per week and who had referred for detoxification as well as a group of controls
whose alcohol consumption on average was 9 doses of alcohol (ranging be-
tween 4 and 15 doses) per week were used as testees. The testees had no
(other) noticeable health problems. Venous blood samples were taken from the
testees after an overnight fast and plasmas were separated by centrifugation.
Lipoprotein fractions were separated from the plasma as described in Figure 1.
The isolated HDL fractions were labelled with *H cholesterol ester (Tollefson &
Albers, 1986).

[0054] Well plates with detachable wells as 8-well strips (NUNC
Lock Well MaxiSorp) were used in the assay. The wells of microtiter plates
were coated with goat anti-mouse-lgG (H+L) antibody (Zymed Laboratories,
USA) 20 pg/ml (diluted in PBS solution), 50 pliwell and incubated for 24 h at
+4°C. Washing was carried out twice with PBS solution, after which the mouse
monoclonal anti-PEth antibody (100 pl/iwell of a 1:50 dilution in PBS solution of
the stem solution 43 ng/pl) prepared in Example 2 was added and the antibody
was allowed to bind for one hour at room temperature. The wells were washed
twice with PBS solution and blocked for two hours at room temperature with
1% BSA-PBS solution at a volume of 300 ul/iwell, after which the blocking was
removed.

[0055] HDL fractions labelled with *H cholesterol ester isolated from
the plasma of heavy users of alcohol and the controls as well as standard
samples each 50 pl/well were incubated in a cold room overnight. The samples
were diluted in a sample buffer (1xPBS, 1% BSA, 0.5% TritonX-100, 1 mM
EDTA) to a concentration of 0.5 mg/ml of protein. The standard samples used
were 0%, 1% and 10% PEth-HDL, which was made using a solution compris-
ing pooled HDL fractions from different controls. Next, the wells were washed
four times with PBS solution containing 0.5% of TritonX-100, and again twice
with PBS.

[0056] The wells were dabbed dry and dropped into scintillation bot-
tles each comprising 2 ml of scintillation liquid (OptiPhase Highsafe 3, Perki-
nElmer, Wallac, Finland), vortexed for 30 seconds and measured for radioac-
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tivity using a Wallac Rack-beta scintillation counter (*H count). The PEth con-
centration contained in the samples was calculated using standards. The re-
sults are shown in Figure 5. The tests showed that the phosphatidylethanol
content in the HDL particles of heavy users of alcohol (2.75 + 0.53 umol/l) was
significantly higher than in the control group (1.70 + 0.43 umol/l) (p<0.01, Stu-
dent's t-test).

[0057] Example 5

ELISA method for determining phosphatidylethanol

[0058] A group of heavy users of alcohol whose alcohol consump-
tion on average was 81 doses of alcohol (ranging between 44 and 117 doses)
per week and who had referred for detoxification as well as a group of controls
whose alcohol consumption on average was 13 doses of alcohol (ranging be-
tween 1 and 25 doses) per week were used as testees. The testees had no
(other) noticeable health problems. Venous blood samples were taken from the
testees after an overnight fast and plasmas were separated by centrifugation.

[0059] Wells of a microtiter plate (Delfia, Wallac, Finland) were
coated with rabbit anti-mouse-IgG(H+L) antibody. The wells were then washed
twice with PBS solution. The mouse monoclonal anti-PEth antibody (100
uliwell of a 1:50 dilution in PBS solution of the stem solution 43 ng/ul) prepared
in Example 2 was added to each well and left to react for one hour at room
temperature. The wells were washed twice with PBS solution and blocked with
1% BSA-PBS solution about 350 pliwell for half an hour at room temperature,
and washed again twice with PBS solution.

[0060] Fast piasma diluted in 1:10 PBS solution was then added
100 pliwell, two parallel ones from each sample. These were left to react at
+4°C overnight. The wells were washed twice with PBS solution and added to
sheep anti-human-ApoAl antibody (Roche Diagnhostic, Germany) diluted in
1:500 1% BSA-PBS solution 100 pliwell and left to react at room temperature
for one hour. The wells were then washed three times with PBS solution. Per-
oxidase labelled donkey anti-sheep-lgG(Fab)-POD antibody (Roche Diagnos-
tic, Germany) diluted 1:1000 in 1% BSA-PBS solution was then added 100
pliwell and left to react at room temperature for one hour, After the PBS wash-
ings, a peroxidase reaction was conducted using 1,2-diaminobenzene (OPD)
(Sigma) as a substrate. An OPD tablet was dissolved just before use in 20 m!
of buffer and added 100 pl/well and incubated for 5 to 15 minutes at room
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temperature in dark. The reaction was stopped using 3 M sulphuric acid 50
pliwell. Absorbance was measured at a wavelength of 490 nm.

[0061] The results are shown in Figure 8. The results show that the
phosphatidylethanol content in the HDL particles of heavy users of alcohol was
significantly higher than in the control group (p<0.0001).

[0062] The VLDL and LDL particles bound by the mouse anti-
human-PEth-IgGz, antibody prepared in Example 2 and containing phosphati-
dylethanol were detected, correspondingly, from the plasma by using an anti-
human-apoB100 antibody (Roche Diagnostic) as a second antibody. The re-
sults obtained were in line with those obtained in the tests conducted using
anti-human-ApoAl antibody.
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CLAIMS

1. A method for detecting alcohol consumption from a person's body
sample, characterized in that phosphatidylalcohol is determined from
the sample by means of an antibody recognizing phosphatidylalcohol, the
presence of phosphatidylalcoho! in the sample indicating the person's alcohol
consumption.

2. A method as claimed in claim 1, characterized in that
phosphatidylalcohol incorporated into a lipoprotein is detected.

3. A method as claimed in claim 2, characterized in thatin
addition to said antibody, a second antibody recognizing an epitope of said
lipoprotein is used, the epitope being other than phosphatidylalcohol.

4. A method as claimed in claim 3, characterized inthat the
second antibody recognizes an epitope of lipoprotein particle HDL, LDL or
VLDL.

5. A method as claimed in claim 4, characterized inthat the
second antibody recognizes lipoprotein particle protein apoAl or apoB100.

6. A method as claimed in any one of claims 1to 5,character-
ized inthat the method is an ELISA assay method.

7. A method as claimed in any one of the preceding claims,
characterized inthat a monoclonal antibody is used.

8. A method as claimed inclaim 7, characterized in that the
phosphatidylalcohol incorporated into a lipoprotein is determined in blood,
plasma or serum.

9. A method as claimed in any one of the preceding claims,
characterized inthat phosphatidylethanol is determined.

10. An antibody, characterized in that it recognizes phos-
phatidylalcohol.

11. An antibody as claimed in claim 10, characterized in
that it recognizes phosphatidylethanol incorporated into a fipoprotein.

12. An antibody as claimed inclaim 10 or11,characterized
in that it is a monoclonal antibody.

13. Atestkit, characterized in that it comprises an antibody
recognizing phosphatidylalcohol.

14. A hybridoma, characterized in that it produces an anti-
body recognizing phosphatidylalcohol.
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15. A method for preparing an antibody recognizing phosphatidylal-
cohol,characterized by

immunizing an animal with phosphatidylalcohol incorporated into a
lipoprotein; and

a) recovering the phosphatidylalcohol-recognizing antibody pro-
duced by the animal; or

b) fusing cells of the immunized animal that produce the antibody
with an immortal cell line in order to produce a hybridoma; selecting a hybri-
doma producing the desired antibody; and recovering the antibody produced
by the hybridoma.

16. A method as claimed in claim 15, characterized by im-
munizing with phosphatidylalcohol incorporated into fipoprotein particle HDL,
LDL or VLDL.

17. An antibody produced by the method of claim 15 or 16.

18. The use of the antibody of any one of claims 10 to 12 or 17 in an
immunoassay.
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