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Description

[0001] The invention relates to the methods of de-
tection of viruses with lymphotropism properties in bio-
logical substrates with low concentration of viral particles,
evaluation of their viability and elimination of false-neg-
ative results of EIA and PCR test and may be used in the
medical industry and biotechnology.

[0002] The detection of virus in biological substrates
by its isolation in cell culture is a well-known method.
Viruses isolated by cell culture method are identified by
haemadsorption, hemagglutination or indirect immun-
ofluorescence methods. Proper sampling and short-time
transportation to the laboratory venue on appropriate me-
dia are essential for effective isolation of virus isolation
in culture. It preserves virus viability and restricts bacteria
and fungi reproduction (Laboratory diagnostic of virus
infections, Online: http://www.center-hc.ru/). Many virus-
es, in particular hepatitis B virus (HBV), hepatitis C virus
(HCV) and human immunodeficiency virus (HIV), are an-
throponotic viruses affecting human cells only thus caus-
ing disease of human solely. There are no experimental
models of these infections. Also, there are no cultivated
cell cultures, particularly in the republic of Uzbekistan,
on which one may adequately study cytopathogenic
properties and viability of these viruses in vitro. Moreover,
because of its complexity the method of isolation of vi-
ruses on cell cultures is not used for diagnostic purposes.
[0003] The immunological method for detection of vi-
ruses in biological material is known as enzyme-linked
immunosorbent assay (ELISA) is based on using of spe-
cific viral proteins extracted from infected cells or pro-
duced by genetic engineering by the detection of anti-
bodies to the number of virus antigens (llyina, E.N. et.
al. Chronic virus liver diseases "Khronicheskiye virusnye
zabolevaniya pecheni" Methodological manual for phy-
sicians "Metodicheskoye posobiye dlya vrachej" Mos-
cow, 2001, p. 7-11).

[0004] In some virus infections, e.g. HCV, EIA detects
the antibodies only, thus substantially restricting the eval-
uation capability of the progress and activity of infection.
Moreover, EIA has sensitivity threshold, below which the
detection of virus is impossible.

[0005] There are known methods of detection of virus-
es with lymphotropism properties in the biological mate-
rials, virus viability assessment and the exclusion of
false-negative results of EIA and PCR is the detection of
viral RNA or DNA by sampling of biological material and
detection of presence of viral RNA or DNA by polymerase
chain reaction (PCR) (llyina, E.N. et. al. Chronic virus
liver diseases "Khronicheskiye virusnye zabolevaniya
pecheni" Methodological manual for physicians "Metod-
icheskoye posobiye dlya vrachej" Moscow, 2001, p.
7-11).

[0006] The method relates to direct methods of the de-
tection of the pathogen in the biological material thus
permitting to evaluate the activity of viral process. Posi-
tive PCR-reaction confirms the presence of the virus in
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the liver and in the blood with high probability. PCR of
the biological samples (plasma or blood proteins, tissue
or organs’ biopsy materials) not always allow detecting
infection caused by viruses with lymphotropism proper-
ties, though such viruses may persistin substantially high
concentrations in the lymphoid tissue (false-negative re-
sults of PCR) and vice versa positive PCR may be ob-
tained without persistence of viruses. Furthermore, PCR
has the sensitivity threshold, below which virus presence
is not detectable by this method.

[0007] The closesttothe proposedinvention is a meth-
od of determining the pathogenicity of HIV by means of
APOBEC3G degradation (Patent Application US
2009/0176202 A1). This method provides ways for anal-
ysis of APOBEC3G degradation, the study of cell lines
for analysis of APOBEC3G degradation, as well as the
detection of APOBEC3G degradation inhibitors. The
method comprises growing cell lines that are producers
of viral particles with the addition of inhibitors and without
them. Next, the amount of APOBEC3G degradation in
HIV viral particles is determined. Infestation of the cell
cultures is then carried out, incubated cultured, after
which quantity of viral nucleic acids is comparatively de-
tected. Next, the number of virus particles are determined
and they are compared with each other.

[0008] One more aspect of this disclosure is in its Fig.
14, according to which, in order to identify candidate com-
pounds for inhibitors of HIV infectivity, T cells are infected
with the HIV, and their cDNA level quantitatively detect-
ed. Prior to infection, viruses are treated with DNase.
[0009] The goal of present invention is increasing of
reliability of infection detection caused by viruses with
lymphotropism properties in a biological material.
[0010] The assigned goalis being resolved by the eval-
uation of viability of the viruses with lymphotropism prop-
erties by sampling of the biological material, detection of
presence of viral RNA or DNA by the polymerase chain
reaction (PCR); additionally lymphocytes suspension is
obtained from the healthy human blood and the equal
amount of biological material is added; the mixture is
stirred, and incubated at 37°C for 6-8 hours; washing-out
of lymphocytes from the plasma and the lymphocytes is
being destructed; lymphocytes’ cytoplasm is subjected
for PCR test. The detection of viral RNA or DNA in the
cytoplasm of lymphocytes indicates preserved viability
of viruses; the absence of viral RNA or DNA viruses in
the cytoplasm of lymphocytes indicated inactivation of
viruses. Plasma orblood serum, biopsy samples of tissue
or organs, the washouts from the medical instruments
may be used as the biological samples. This method al-
lows assessment of the viability of HBV, HCV or HIV vi-
ruses.

[0011] Itis known that many viruses particularly those
of hepatitis B virus (HBV), hepatitis C virus (HCV) and
human immunodeficiency virus (HIV) can replicate in
mononuclear blood cells, particularly, in the lymphocytes
and the macrophages. It is known, that under HBV- and
HCV-infections simultaneously cause inflammatory
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processes in the liver with all subsequent hepatitis, as
well as secondary immunodeficiency with various de-
grees of T- lymphopenia and B-lymphopenia, imbalance
of regulatory subpopulations of T-lymphocytes (T-help-
ers and T-suppressors), reduction of immune regulatory
index (IRI) and dysgammaglobulinemia. The degree and
grade of immunodeficiency has no relation with the de-
gree of the pathologic process in the liver. Patients with
chronic HBV and HCV infections have different intensity
of pathological process in the liver tissue after some time,
from weak to expressed, but regardless of this, stable
and steady aggravation of secondary immunodeficiency.
[0012] The dissociation of degree of liver tissue injury
and degree of secondary immunodeficiency in various
nosological forms of chronic virus hepatitis supported the
idea that the hepatitis and secondary immunodeficiency
in HBV and HCV infections are associated, mutually ag-
gravating, but not mutually conditional: that is, HBV and
HCV along with hepatotropic property possess ex-
pressed lymphotropic property - direct property to cause
secondary immunodeficiency. Thr differences in clinical
appearances of the liver tissue injuries and degree of
immunodeficiency in HBV and HCV infections are due
to differences in degree of hepatotropic and lymphotropic
properties of these viruses. Namely the differences in
degrees of hepatotropic and lymphotropic properties of
viruses determine the differences of the pathogenesis,
clinical appearances and the pattern of antiviral therapy
effectin chronic HBV and HCV infections in various stag-
es of these diseases.

[0013] The identity of the lymphotropic properties of
HBV and HCV, and HIV besides secondary immunode-
ficiency forming is confirmed also by commonality of their
epidemiological features, mechanism of transfer, the
progress of associated opportunistic infection (frequent
respiratory diseases, intestinal infections), and particu-
larly the development of the lymphogranulomatosis in
different tissues of the organism. The development of
lymphoid follicles’ clusters, which is the lymphogranulo-
matosis, in various organs and tissues of the organism
is supposed to be intrinsic for viral infections of the lym-
phoid cell system.

[0014] Considering lymphotropic properties of HBV,
that regardless of serum titer, HBV can permanently per-
sist in essentially high concentrations in the cytoplasm
of lymphoid elements. This phenomenon is used in this
method for reliable increasing and elimination of false-
negative results by EIA and PCR, and detection of lym-
photropic viruses in the biological material with concen-
tration of viral particles below the threshold of test-sen-
sitivity of EIA or PCR.

[0015] We used the lymphotropic properties of HBV,
HCV and HIV in this evaluation method of virus viability
- the ability of these viruses to penetrate and persist in-
tracellularly in the healthy human lymphocytes during
their in vitro incubation.

[0016] The evaluation of viability of viruses with lym-
photropism properties, in particular HBV, HCV and HIV,
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is required after long term storage of viruses, for the con-
trol of the antiviral efficiency of various disinfecting chem-
ical and physical factors against these viruses, as well
as for the control of antiviral therapy.

[0017] Below is a description of the method for evalu-
ation of viability of viruses with lymphotropism properties
according to claim 1.

1. Producing of suspension of viruses with lymphotropism
properties

[0018] For producing of suspension of viruses, the bi-
ological material (plasma or blood serum, biopsy sam-
ples of tissue or organs, the wash-outs from medical in-
struments) is obtained. Then the biological material is
subjected to quantitative PCR for the verification for the
presence of viruses with lymphotropism properties and
quantification of titer of viruses. Virus comprising biolog-
ical material is kept in the frozen state in the refrigerator
at below - 25°C temperature.

Il. Producing of lymphocytes suspension from healthy
human subject:

[0019]

a) healthy volunteers are tested for infection with
lymphotropic viruses by EIA. Lymphocytes from
healthy people with a negative result for study virus-
es are used in investigations;

b) to receive a sufficient amount of lymphocyte the
blood is taken from ulnar vein in an amount of 20-30
ml in the morning from fasting healthy human sub-
ject. Then the blood per 7-8 ml is transferred to the
centrifuge tubes containing 2 ml normal saline and
3 heparin drops ("Heparin" concentration of 5000
ME/ml; 3 drops contain 750 ME/ml of heparin). The
resulting solution is stirred thoroughly;

c) the lymphocytes are separated from the whole
heparin containing blood in ficoll-verografin gradient
with density d=1.077 g/ml according to previously
described method (Garib, F.Yu., Gurary, N.l., Garib,
V.F. "Sposob opredeleniya subpopulyatsij limfotsi-
tov (Determination method of lymphocytes’ subpop-
ulations)" // Rasmij Akhborotnoma. Tashkent, 1995,
#1, p. 90 - UZ DP 2426). 2 ml of ficoll-verografin
gradientis pouredintothe clean centrifuge tube, then
the heparinized blood lays on its surface and the
tube is centrifuged at 1500 RPM for 20 minutes. Dur-
ing centrifugation all blood cells, excluding lym-
phocytes, penetrate through ficoll-verografin gradi-
ent. Blood plasma remains above the gradient. In
the border of ficoll-verografin gradient and plasma
peculiar turbid ring consisting from pure lymphocytes
is formed. The ring with lymphocytes is carefully
pumped with a pipette and transferred to the clean
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centrifugal tube;

d) the lymphocytes are washed-out with 10 ml of
normal saline 2-3 times with further centrifugation at
1500 RPM for 20 minutes.

e) after last centrifugation the supernatant is re-
moved. The sediment containing lymphocytes is di-
luted and re-suspended in 600 pl of normal saline.
Lymphocytes suspension may be stored no more
than 1 day at temperature + 4°C.

lll. Evaluation of viruses with lymphotropism properties
to penetrate and persist intracellularly in the human lym-
phocytes in vitro.

[0020]

1) Biological material containing viruses with lym-
photropism properties is taken from refrigerator and
thawed at room temperature.

2) equal amounts (300 wl) of virus containing biolog-
ical material and the suspension of healthy human
lymphocytes is transferred with pipette to the clean
centrifugal tube; the contents mixed and placed for
the incubation (incubation of viruses with lym-
phocytes in vitro) into the thermostat at +37°C for
6-8 hours. The testing tube is mixed with shacking
every 1.5-2 hours.

3) The washing-out of lymphocytes. Testing tube is
removed from the thermostat. 6-8 ml of normal saline
is added, mixed and centrifuged at 1500 RPM for 20
minutes. The lymphocytes are sediment on the bot-
tom of the tube. The supernatant (mixture of plasma
with saline) is entirely removed. The lymphocytes
are washed out in normal saline and sediment 2-3
times. After last centrifugation, the supernatant is re-
moved the suspension of the lymphocytes (sedi-
ment) is diluted with 500 pl of normal saline and
transferred to plastic 1.5 lock tube (Eppendorf tube).

4) Thereafter the tube is placed into the freezer of
house grade refrigerator overnight. The lymphocytes
are destructed under slow freezing condition.

5) The removal of the membrane of destroyed lym-
phocytes. Next day the tubes from the freezer
thawed at room temperature. Then the membranes
of destroyed lymphocytes are removed by centrifu-
gation at 3000 RPM for 30 minutes. Membranes are
precipitated on the bottom of the tube and lym-
phocytes’ cytoplasm content remains in the super-
natant.

6) The supernatant from the tube is transferred and
subjected to quantitative PCR of viral RNA or DNA
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in the cytoplasm of lymphocytes that previously was
in infected patient’s plasma.

IV. Assessment of results.
[0021]

1. Positive PCR for the presence of viral RNA or DNA
in the cytoplasm of lymphocytes indicates the re-
maining virus viability, i.e. ability to penetrate and
persist in human lymphocytes in vitro.

2. Negative PCR for the presence of viral RNA or
DNA in the cytoplasm of lymphocytes indicates the
loss (inactivation) of virus viability, i.e. loss of their
ability to penetrate and persistinhuman lymphocytes
in vitro.

[0022] Claimed methods are certified by the following
examples:

Example #1.

The assessment of viability of viruses with lymphotropism
properties

[0023] The blood is obtained from ulnar vein from the
patient after receiving antiviral therapy for hepatitis C.
The plasma separated from whole blood and subjected
to the quantitative PCR for the verification of HCV pres-
ence and quantification virus titer. The PCR is negative.
Tested plasma is kept in the freezer at below -25°C tem-
perature.

[0024] Simultaneously the 20-30 ml of blood from
healthy human volunteers is obtained in the morning from
ulnar vein. The part of blood plasma is subjected to PCR
for viruses with lymphotropism properties infection. The
lymphocytes from the healthy humans with negative re-
sults of testing for infection are used for further investi-
gation. Then the 7-8 ml blood aliquots transferred to the
centrifuge tubes containing 2 ml of normal saline and 3
heparin drops ("Heparin" concentration is 5000 ME/ml,
3 drops contain 750 ME/ml of heparin). The solution in
the tube is mixed thoroughly. The lymphocytes separated
from the whole heparinized blood in ficoll-verografin gra-
dient with d=1.077 g/ml density according to Garib, F.Yu.
et al method. 2 ml the ficoll-verografin gradient poured
into clean centrifuge tube, heparinized blood lays on the
surface of gradient and centrifuged at 1500 RPM for 20
minutes. All blood cells excluding lymphocytes penetrate
the ficoll-verografin gradient and sediment under it. The
blood plasma located above the gradient. On the border
between ficoll-verografin gradient and plasma, the pecu-
liar turbid ring with pure lymphocytes suspension is
formed. The ring with lymphocytes carefully sucked with
a pipette and transferred to the clean centrifuge tube.
The lymphocytes are washed out in normal saline and
sediment 2-3 times. After last centrifugation, the super-
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natantis removed. The sediment containinglymphocytes
is diluted with 600 .l saline and re-suspended. The lym-
phocytes suspension may be stored no more than 1 day
at + 4°C temperature.

[0025] The testing plasma from the freezer is thawed
at room temperature. Equal volumes (300 p.l) of plasma
and the suspension of lymphocytes are transferred to
clean centrifuge tube with pipette, mixed and placed for
incubation in thermostat at +37°C temperature for 6-8
hours. The tube is mixed by shaking every 1.5-2 hours.
[0026] After incubation the tube is removed from the
thermostat. 6-8 mlsaline is added, mixed and centrifuged
at 1500 RPM for 20 minutes. The lymphocytes sediment
on the bottom of the tube. The supernatant (mixture of
plasma and normal saline) is removed. Then 2-3 times
wash-outin normal saline and the lymphocytes sedimen-
tation is performed ditto. After last centrifugation, the su-
pernatant is removed, and suspension of lymphocytes
(sediment) is diluted by adding 300 wl of normal saline,
and transferred to the 1.5 mllock tube (Eppendorf tube).
[0027] Thereafter lymphocyte membranes are de-
structed by overnight placing into house grade freezer.
Next day the tubes are thawed at the room temperature.
Then the membranes of destroyed lymphocytes are re-
moved from suspension by centrifugation of tube at 3000
RPM for 30 minutes. The membranes are precipitated
on the bottom of the tubes and lymphocyte cytoplasm
contents remain in the supernatant. The supernatant is
transferred from the tube and subjected to quantitative
PCR for the presence of HCV virus in the cytoplasm of
lymphocytes. Positive PCR test for HCV indicates the
preservation of the HCM viability and the requirement of
further antiviral therapy.

Example #2.

[0028] The liver tissue sampled by liver puncture from
a patient, who was given antiviral therapy for hepatitis B.
Liver biopsy sample is homogenized in 1.5 ml normal
saline; transferred to the centrifuge tube, centrifuged at
1500 RPM for 20 minutes; and the supernatant trans-
ferred to the tube. One part of supernatant is subjected
to quantitative PCR testing for the presence of HCV virus
and quantification of virus titer. PCR test for HCV is pos-
itive. The biopsy sample is kept in the freezer in the re-
frigerator at below -25°C temperature.

[0029] The lymphocyte suspension from healthy hu-
man is made as described in example #1. The superna-
tant from liver biopsy sample homogenate is thawed at
room temperature. The equal volumes (300 wl) of the
supernatant and lymphocyte suspension is added to the
tube by automatic pipette; the resulting solution is mixed
and placed for incubation into thermostat at +37°C tem-
perature for 6-8 hours. Testing tube is mixed by shaking
every 1.5-2 hours.

[0030] The tube is removed from thermostat. 6-8 ml of
normal saline is added, mixed and centrifuged at 1500
RPM for 20 minutes. The lymphocytes sediment on the
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bottom of the tube. The supernatant (mixture of plasma
with normal saline) is removed entirely. The supernatant
(mixture of plasma and normal saline) is removed. Then
2-3 times wash-out in normal saline and the lymphocytes
sedimentation is performed difto. After last centrifuga-
tion, the supernatant is removed and suspension of lym-
phocytes (sediment) is diluted by adding 300 p.l of normal
saline. Thereafter the destruction of lymphocyte mem-
branes is performed by putting testing tube into house
grade freezer overnight.

[0031] Thereafter lymphocyte membranes are de-
structed by overnight placing into house grade freezer.
Next day the tubes are thawed at the room temperature.
Then the membranes of destroyed lymphocytes are re-
moved from suspension by centrifugation of tube at 3000
RPM for 30 minutes. The membranes are precipitated
on the bottom of the tubes and lymphocyte cytoplasm
contents remain in the supernatant. The supernatant is
transferred from the tube and subjected to quantitative
PCR for the presence of HBV virus in the cytoplasm of
lymphocytes. Negative PCR for HBV indicates the lost
virus viability (inactivation).

lllustrative Example #3.

[0032] The detection of viruses with lymphotropism
properties in biological material with the concentration of
virus below EIA and PCR sensitivity threshold.

[0033] In blood center, the blood plasma from 6-8 ml
of blood is being tested for viruses with lymphotropism
properties. One part of plasma is subjected to quantita-
tive PCR for testing the presence of HBV, HCV or HIV
viruses and the quantification of virus titer. PCR for the
presence of viruses is negative. Tested plasma is stored
in the freezer at below -25°C.

[0034] The lymphocyte suspension from healthy hu-
man subject is performed as described in example #1.
[0035] The testing plasma from the freezer is thawed
at room temperature. Equal volumes (300 wl) of plasma
andthe suspension oflymphocytes is transferred to clean
centrifuge tube with automatic pipette, mixed and placed
for incubation in thermostat at +37°C for 6-8 hours. The
tube is mixed by shaking every 1.5-2 hours.

[0036] The tubeis removed from thermostat. 6-8 ml of
normal saline is added, mixed and centrifuged at 1500
RPM for 20 minutes. The lymphocytes sediment on the
bottom of the tube. The supernatant (mixture of plasma
with normal saline) is removed entirely. The supernatant
(mixture of plasma and normal saline) is removed. Then
2-3 times wash-out in normal saline and the lymphocytes
sedimentation is performed difto. After last centrifuga-
tion, the supernatant is removed and suspension of lym-
phocytes (sediment) is diluted by adding 300 .l of normal
saline.

[0037] Thereafter lymphocyte membranes are de-
structed by overnight placing into house grade freezer.
[0038] Nextday the tubes are thawed at the room tem-
perature. Then the membranes of destroyed lym-
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phocytes are removed from suspension by centrifugation
of tube at 3000 RPM for 30 minutes. The membranes
are precipitated on the bottom of the tubes and lym-
phocyte cytoplasm contents remain in the supernatant.
The supernatant is transferred from the tube and sub-
jected to quantitative PCR for detection of HBV, HCV and
HIV viruses in the content of lymphocytes’ cytoplasm.
Positive PCR for HCV indicates the presence of HCV
virus in the donor plasma its ineligibility for the transfu-
sion.

lllustrative Example #4.

[0039] The elimination of EIA and PCR false-negative
results.

[0040] The 6-8 ml of blood obtained in the morning
from fasting donor from the ulnar vein. Whole blood trans-
ferred to the tube, subjected to the sedimentation, and
the serum is obtained; one part of serum is subjected to
PCR for the presence of HBV, HCV or HIV viruses and
quantification of virus titer. The PCR tests are negative.
The rest of the blood serum is stored in the tube. The
lymphocyte suspension from healthy human subject is
performed as described in example #1.

[0041] The lymphocytes separated and destructed by
overnight freezing in house grade refrigerator. Next day
the tube is thawed at room temperature. Then the mem-
branes of destroyed lymphocytes are removed from sus-
pension by centrifugation at 3000 RPM for 30 minutes.
The membranes precipitate on the bottom of the tube,
and lymphocyte cytoplasm contents remain in the super-
natant. The supernatant is transferred from the tube and
subjected to quantitative PCR for detection of HBV, HCV
and HIV viruses in the cytoplasm of lymphocytes. Posi-
tive PCR for HBV indicated the presence of HBV in the
donor blood.

[0042] Instandard PCR, the detection rate of HBV and
HCV in the Republic is 2.7%. According to the epidemi-
ological data new cases of hepatitis B (HBV) and hepatitis
C (HCV) transfer occur due to the transfusion of infected
blood or its components in 2.2%-5.6%. To reveal the rea-
sons behind and elimination of HBV infection in recipients
the lymphotropic properties of the virus were used.
[0043] The serums from 309 donor blood samples
were tested by PCR for HBV markers detection rate.
[0044] PCR revealed HBV in 6 out of 209 serum sam-
ples that estimated 1.94% of all number of donors’ sam-
ple. The same PCR study (study of lymphocytes content
from the same donors) revealed HBV in 17 out of 309
samples, estimated 7.44% of all donors’ samples. Thus,
the standard PCR testing of blood serum was false-neg-
ative in 5.50% of samples, thus being the reason of HBV
infection in recipients by transfusion of infected blood or
it components.

[0045] The implementation of PCR testing of lym-
phocytes for detection of viruses in blood centers will
allow significantly reduction of frequency or eliminate the
cases of HBV, HCV and HIV after transfusion of blood
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or it components.

Claims

1. A method for evaluating the viability of viruses with
lymphotropism properties in patients after testing for
lymphotropic virus infection, comprising:

testing, by subjecting a biological material that
has been collected from a patient suspected of
infection by a lymphotropic virus, to polymerase
chain reaction, PCR, wherein said testing indi-
cates no infection by a lymphotropic virus,
characterized by:

obtaining a lymphocyte suspension from a
blood sample of at least one healthy human
subject;

combining said lymphocyte suspension
with an equal amount of said biological ma-
terial to form an admixture;

incubating the admixture;

washing-out the lymphocytes from said ad-
mixture;

removing lymphocyte membranes, sepa-
rating the lymphocyte cytoplasm content
suspected of infection by said lymphocyte
virus by centrifugation; and

detecting the presence or absence of virus
RNA or DNA in the lymphocyte cytoplasm
content by PCR,

wherein the presence of the virus RNA or
DNA in the lymphocyte cytoplasm content,
with the earlier non-detection of infection,
indicates the preserved viability of viruses
in said biological material of said patient,
and

wherein the absence of the virus RNA or
DNA in the lymphocyte cytoplasm content
indicates the loss of virus viability in said
biological material of said patient.

2. The method according to claim 1, wherein said bio-
logical material is selected from the group consisting
of plasma, blood serum, biopsy tissues or organs,
medical instrument wash-outs.

3. The method according to claim 1, wherein the virus
RNA or DNA in said biological material of said patient
suspected of infection is selected from the group
consisting of hepatitis B (HBV), hepatitis C (HCV),
human immunodeficiency (HIV).

4. The method according to claim 1, wherein, in said
incubating, said admixture is incubated at about
37°C for about 6-8 hours.
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The method according to claim 1, wherein the via-
bility of said virus RNA or DNA is the ability of the
virus RNA or DNA to penetrate and persist intracel-
lularly in the lymphocytes of at least one healthy hu-
man subject during in vitro incubation.

The method according to claim 1, wherein said at
least one healthy human subject is negative for the
presence of the virus RNA or DNA.

The method according to claim 1, wherein, in said
step of removing, lymphocytes within said admixture
are destroyed.

Patentanspriiche

1.

Verfahren zur Beurteilung der Viabilitdt von Viren mit
Lymphotropismus-Eigenschaften in Patienten nach
Test auf Infektion mit lymphotropen Viren, beinhal-
tend:

Testen, durch Unterziehen von von einem Pati-
enten erhaltenem biologischem Material, bei
welchem Patient der Verdacht einer Infektion
mit einem lymphotropen Virus besteht, der Po-
lymerase-Kettenreaktion, PCR, wobei das Tes-
ten keine Infektion durch ein lymphotropes Virus
anzeigt,

gekennzeichnet durch:

Erhalten einer Lymphozytensuspension
von einer Blutprobe von wenigstens einer
gesunden Person;

Zusammenfiigen der Lymphozytensuspen-
sion mit einer gleichen Menge des biologi-
schen Materials zum Bilden einer Mi-
schung;

Inkubieren der Mischung;

Auswaschen der Lymphozyten aus der Mi-
schung;

Entfernen von Lymphozytenmembranen,
Abtrennen des der Infektion mit dem Lym-
phozyten-Virus verdachtigten Lymphozy-
ten-Zytoplasmainhalts durch Zentrifugie-
ren; und

Erfassen der Anwesenheit bzw. Abwesen-
heit von viraler RNA bzw. DNA in dem Lym-
phozyten-Zytoplasmainhalts durch PCR,
wobei die Anwesenheit von viraler RNA
bzw. DNA in dem Lymphozyten-Zytoplas-
mainhalt, trotz der friheren Nicht-Erfas-
sung einer Infektion, anzeigt, dass die Via-
bilitat von Viren in dem biologischen Mate-
rial des Patienten fortbesteht, und wobei die
Abwesenheit der viralen RNA bzw. DNA in
dem Lymphozyten-Zytoplasmainhalt den
Verlust an Virus-Viabilitdt in dem biologi-

10

15

20

25

30

35

40

45

50

55

schen Material des Patienten anzeigt.

2. Verfahren gemaR Anspruch 1, wobei das biologi-
sche Material Plasma, Blutserum, Biopsiegewebe
oder -organe oder Waschflissigkeit von medizini-
schen Instrumenten beinhaltet.

3. Verfahren gemaR Anspruch 1, wobei die virale RNA
bzw. DNA in dem biologischen Material des der In-
fektion verdachtigen Patienten die von Hepatitis B
(HBV), Hepatitis C (HCV) oder Humane Immun-
schwache (HIV) ist.

4. \Verfahren gemaf Anspruch 1, wobei, beim Inkubie-
ren, die Mischung fir etwa 6 bis 8 Stunden bei etwa
37°C inkubiert wird.

5. Verfahren gemaR Anspruch 1, wobei die Viabilitat
der viralen RNA bzw. DNA die Fahigkeit der viralen
RNA bzw. DNA ist, wahrend der In-vitro-Inkubation
in die Lymphozyten wenigstens einer gesunden Per-
son einzudringen und intrazellular darin zu persis-
tieren.

6. Verfahren gemaR Anspruch 1, wobei die wenigstens
eine gesunde Person negativ flr die Anwesenheit
der viralen RNA bzw. DNA ist.

7. VerfahrengemanR Anspruch 1, wobei, bei dem Schritt
des Entfernens, Lymphozyten in der Mischung zer-
stort werden.

Revendications

1. Procédé d’évaluation de la viabilité de virus avec des
propriétés de lymphotropisme chez des patients
aprés un test de recherche d’infection par un virus
lymphotrope, comprenant :
le test, par soumission de matériel biologique qui a
été collecté chez un patient suspecté d’infection par
un virus lymphotrope, a une réaction d’amplification
en chaine par polymérase, PCR, dans lequel ledit
test indique I'absence d’infection par un virus lym-
photrope, caractérisé par :

I'obtention d’'une suspension de lymphocytes a
partir d'un échantillon de sang d’au moins un
sujet humain sain ;

la combinaison de ladite suspension de lympho-
cytes avec une quantité égale dudit matériel bio-
logique pour former un mélange ;

incubation du mélange ;

I’élimination par lavage des lymphocytes dudit
mélange ;

le retrait des membranes lymphocytaires, la sé-
paration du contenu cytoplasmique lymphocy-
taire suspecté d’infection par ledit virus lympho-
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cytaire par centrifugation ; et

la détection de la présence ou de I'absence
d’ARN ou d’ADN viral dans le contenu cytoplas-
mique lymphocytaire par PCR,

dans lequel la présence du virus a ARN ou a
ADN dans le contenu cytoplasmique lymphocy-
taire, avecla non détection d’infection préalable,
indique la viabilité préservée de virus dans ledit
matériel biologique dudit patient, et
danslequell’absence de '’ARN ou de ’ADN viral
dans le contenu cytoplasmique lymphocytaire
indique la perte de viabilité du virus dans ledit
matériel biologique dudit patient.

Procédé selon la revendication 1, dans lequel ledit
matériel biologique est sélectionné dans le groupe
constitué par le plasma, le sérum sanguin, les tissus
et organes de biopsie, les liquides de ringage d'ins-
truments médicaux.

Procédé selon la revendication 1, dans lequel 'ARN
ou I’ADN viral dans ledit matériel biologique dudit
patient suspecté d’infection est sélectionné dans le
groupe constitué par I'hépatite B (HBV), 'hépatite C
(HCV), l'immunodéficience humaine (VIH).

Procédé selon la revendication 1, dans lequel dans
ladite incubation, ledit mélange est incubé a environ
37 °C pendant environ 6 a 8 heures.

Procédé selon la revendication 1, dans lequel la via-
bilité dudit ARN ou ADN viral est la capacité de TARN
ou ADN viral a pénétrer et a persister intracellulai-
rement dans les lymphocytes d’au moins un sujet
humain sain durant I'incubation in vitro.

Procédé selon la revendication 1, dans lequel ledit
au moins un sujet humain sain est négatif pour la
présence d’ARN ou d’ADN viral.

Procédé selon la revendication 1, dans lequel a la-
dite étape de retrait, les lymphocytes a l'intérieur du
mélange sont détruits.
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