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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] United States Patent Number 6,811,967 which issued to Sitar et al. on November 4, 2004, and the full disclosure
of which is incorporated herein by reference, discloses a method for assaying activity of the enzyme spermidine/spermine
N1-acetyltransferase (SSAT) using SSAT substrates by detecting acetylated forms of the SSAT substrates. The SSAT
substrates may include amantadine wherein metabolism of amantadine occurs in part by the action of the inducible
enzyme SSAT to produce the acetylated metabolite N-acetylamantadine. Disclosed also is the correlation of SSAT
activity to pathological conditions.
[0002] SSAT is ubiquitously distributed in mammalian tissues and plays a role in catabolism and elimination of
polyamines from cells. SSAT is an inducible enzyme that catalyzes the transfer of an acetyl group from an acetyl-
coenzyme A to the aminopropyl moiety of the polyamines. This action by SSAT facilitates polyamine degradation,
excretion, and cycling and/or intracellular cycling. In this manner SSAT participates in the maintenance of polyamine
homeostasis in mammalian cells. However, in normal or uninduced mammalian tissues SSAT is present at very low levels.
[0003] Induction of SSAT expression can be caused by different drugs, growth factors, polyamines, polyamine ana-
logues, toxic substances, hormones and physiological stimuli. Although all of the aforementioned compounds could
cause induction of SSAT expression, induction occurs at different times for each individual compound. The regulation
of SSAT expression occurs at the levels of transcription, mRNA stability, mRNA translation and protein stability. Induction
or over-expression of SSAT is usually required for there to be sufficient SSAT enzyme present in cells or 100,000 xg
supernatant before in-vitro experiments can be successfully undertaken.
[0004] While current literature teaches that SSAT is an acetylating enzyme specifically for substrates including spermine
and spermidine or its analogues, SSAT activity, SSAT enzyme kinetics and assay methodology for non-spermine/sper-
midine substrates of SSAT has not been understood. Current methods exist to quantify SSAT activity. However these
techniques are dependent on highly skilled personnel and complicated experimental methods. More specifically, there
has been a need for assay methodology which quantifies the activity of SSAT through detection of acetylated forms of
non-spermine/spermidine substrates of SSAT that may be used to detect various pathological conditions.

SUMMARY OF THE INVENTION

[0005] There is provided a method for determining the activity of spermine/spermidine N1-acetyltransferase (SSAT)
in a mammal comprising the step of assaying a sample derived from the mammal for the level of an acetylated form of
a non-spermine/spermidine, or analogues thereof, SSAT substrate in the sample.
[0006] In an embodiment of the method the SSAT substrate is rimantadine and the acetylated form of the SSAT
substrate is acetyl-rimantadine. The method may include incubating the SSAT substrate with mammalian tissue or cells
at a specific SSAT substrate dosage level in the range of 1-10 mg/kg or, alternatively, at 3-6 mg/kg. Samples to be
assayed may be urine, blood and/or saliva samples from the mammal, which may be collected at 2-24 hours following
substrate incubation and, alternatively, at 2-4 hours following incubation.
[0007] In a further embodiment of the method the SSAT substrate is tocainide and the acetylated form of an SSAT
substrate is acetyl-tocainide. The method may include incubating the SSAT substrate with mammalian tissue or cells at
a specific SSAT substrate dosage level in the range of 1-10 mg/kg or, alternatively, at 3-6 mg/kg. Samples to be assayed
may be urine, blood and/or saliva samples from the mammal which may be collected at 2-24 hours following substrate
incubation and, alternatively, at 2-4 hours following incubation.
[0008] Also provided is a method in which SSAT activity is detected in hepatocytes and the method comprises the
steps of:

a. obtaining a hepatocyte and incubating the hepatocyte in a suitable culture; and

b. incubating the hepatocyte with an non-spermine/spermidine SSAT substrate;

c. detecting an acetylated metabolite in a sample obtained from the culture; and

d. correlating the presence of the acetylated metabolite to SSAT activity, wherein the presence of the acetylated
metabolite in the sample is indicative of SSAT activity in a mammal.

[0009] The drug may be rimantadine present in the range of 0-220 mM. The step of correlating the presence of the
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acetylated metabolite in the sample comprises correlating the amount of acetylated metabolite to a standard curve to
determine the level of SSAT activity in the mammal.
[0010] Also provided is a method in which SSAT activity is assayed in mammal cells. The SSAT substrate is rimantadine
and the acetylated form of the SSAT substrate is acetylated-rimantadine. The method comprises the steps of:

a. contacting a test sample obtained from the cell culture with a rimantadine;

b. measuring the amount of the acetylated metabolite produced; and

c. correlating the amount of an acetylated metabolite produced to a level of SSAT activity.

[0011] The cell culture may be a mammal cell culture and the test sample may be a hepatocyte. The step of contacting
the test sample obtained from the cell culture with the drug may include incubating the sample with the substrate for
about 24 hours.
[0012] In an embodiment of the method, SSAT activity is detected in a mammal. The method comprises the steps of:

a. taking a biological sample collected from the mammals

b. detecting an acetylated metabolite of rimantadine in the biological sample which has been obtained from a mammal
to which rimantadine has been introduced; and

c. correlating the presence of acetylated metabolite to SSAT activity, wherein the presence of the acetylated me-
tabolite in the samples is an indicative of SSAT activity in the mammal.

[0013] The biological fluids may be, but are not limited to, blood, saliva and urine.
[0014] In an embodiment of the method, SSAT activity is detected in a mammal. The method comprises the steps of:

a. taking a biological sample collected from the mammals

b. detecting an acetylated metabolite of rimantadine in the biological sample which has been obtained from a mammal
to which rimantadine has been introduced; and

c. correlating the presence of acetylated metabolite to SSAT activity, where in the presence of the acetylated
metabolite level in the sample is an indicative of cancer cells in the mammal.

[0015] The biological fluids may be, but are not limited, to blood, saliva and urine.
[0016] In embodiments of the method, the relative level of the non-spermine/spermidine substrate in the sample may
be correlated to a standard curve representing known activity levels and may be assayed by a variety of techniques
including but not limited to gas chromatography, radio-labelling, high pressure liquid chromatography (HPLC), thin layer
chromatography; mass spectroscopy may be coupled with chromatography and affinity chromatography with specific
antibody or antibodies.
[0017] The assay method disclosed herein may be used to correlate SSAT activity to a pathological condition in the
mammal including but not limited to lung cancer, gastric carcinoma, ovarian cancer, acute myelocytic leukemia, lym-
phoma, breast cancer, renal cancer, colorectal cancer and/or prostate cancer.

BRIEF DESCRIPTIONS OF DRAWINGS

[0018] The invention will be more readily understood from the following description of the embodiments thereof given,
by way of example only, with reference to the accompanying Figures, in which:

Figure 1 is a table which shows the parameters (Km and Vmax) of the SSAT-mediated N-acetylation of amantadine,
rimantadine, tocainide and spermidine in plateable cryopreserved primary rat hepatocytes;

Figure 2 is a table which shows the enzyme kinetic data of amantadine N-acetylation by SSAT;

Figure 3 is a table which shows the enzyme kinetic data of rimantadine N-acetylation by SSAT;

Figure 4 is a table which shows the enzyme kinetic data of tocainide N-acetylation by SSAT;
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Figure 5 is a table which shows the enzyme kinetic data of spermidine N-acetylation by SSAT;

Figure 6 is a table which shows on (dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide or MTT assays from
a pilot experiment;

Figure 7 is a table which shows MTT assay results from a confirmatory experiment;

Figure 8 shows metabolite formation and a Lineweaver-Burk Plot of N-acetylation of amantadine by SSAT;

Figure 9 shows metabolite formation and a Lineweaver-Burk Plot of N-acetylation of rimantadine by SSAT;

Figure 10 shows metabolite formation and a Lineweaver-Burk Plot of N-acetylation of tocainide by SSAT;

Figure 11 shows metabolite formation and a Lineweaver-Burk Plot of N-acetylation of spermidine by SSAT;

Figure 12 shows the results of an MTT assay from the pilot experiment;

Figure 13 shows the results of an MTT assay from the confirmatory experiment;

Figure 14 shows a representative LC/MS/MS assay calibration standard curve for the quantitation of N-acetyl aman-
tadine in incubation samples;

Figure 15 shows a representative LC/MS/MS assay calibration standard curve for the quantitation of N-acetyl riman-
tadine in incubation samples;

Figure 16 shows a representative LC/MS/MS assay calibration standard curve for the quantitation of N-acetyl to-
cainide in incubation samples;

Figure 17 shows a representative LC/MS/MS assay calibration standard curve for the quantitation of N-acetyl sper-
midine in incubation samples;

Figure 18 shows a representative LC/MS/MS chromatogram of N-acetyl amantadine in incubation samples;

Figure 19 shows a representative LC/MS/MS chromatogram of N-acetyl rimantadine in incubation samples;

Figure 20 shows a representative LC/MS/MS chromatogram of N-acetyl tocainide in incubation samples;

Figure 21 shows a representative LC/MS/MS chromatogram of N-acetyl spermidine in incubation samples; and

Figure 22 is a flow chart which shows a diagnostic method using a method for assaying SSAT as disclosed herein.

DESCRIPTIONS OF THE PREFERRED EMBODIMENTS

[0019] A method for assaying spermidine/spermine N1-acetyltransferase (SSAT) activity in vitro and in vivo models
is described herein.
[0020] SSAT is an important enzyme in polyamine metabolism. SSAT is highly regulated and its role in regulating
neoplastic growth, obesity, stress response and oxygen homeostasis has been proposed. SSAT utilizes N’-acetylsper-
mine as a substrate in forming N1, N12-diacetylspermine. In vivo, SSAT is a cytosolic enzyme and N1-acetylspermine
is the preferred substrate compared with spermine, although the Km value for spermine is actually lower than that for
N’-acetylspermine. In addition to SSAT, arylamine N-acetyltransferases (NATs) are also cytosolic enzymes important
in the N-acetylation of drugs and xenobiotics containing aromatic amine and hydrazine groups. In humans, two functional
NAT isoforms (NAT1 and NAT2) and over 25 alleles of the two NAT isoforms have been identified.
[0021] In vitro and in vivo assays for evaluating SSAT activity based on liver homogenate derived from CD2F1 trans-
genic mice over-expressing SSAT have been published. Likewise, in vitro assays of NAT1 and NAT2 activities have
also been described based on the use of human liver cytosol and human recombinant NAT1 and NAT2 isozymes. In
both in vitro SSAT and NAT assays, acetyl-coenzyme A (co-factor) is required to provide activated acetyl group acetylation
activity.
[0022] Rat and human primary hepatocytes in vitro assays have also been described in studies on SSAT and NAT
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activities. Since intact primary hepatocytes possess all of the required native drug metabolism co-factors, the use of an
intact primary hepatocyte assay often offers a higher level of in vitro versus in vivo correlation of drug metabolism
compared with alternative in vitro models based on microsome or subcellular cytosolic enzyme fractions.

Cytopreserved Primary Rat Hepatocytes

[0023] The following plateable primary cryopreserved rat hepatocytes were used in this study:

[0024] Both lots were used in the pilot experiment. The confirmatory experiment was performed only with lot SKN.

Experimental Procedures

[0025] A pilot experiment was initially performed to screen for the suitable testing ranges of substrate concentrations,
and to determine the concentrations that would result in significant cytotoxicity (relative viability < 50%). Based on these
preliminary results, a confirmatory experiment was performed with the adjusted substrate concentrations. Data generated
from substrate concentrations that resulted in significant cytotoxicity were excluded from enzyme kinetic analysis. Refer
to the table below for the testing concentrations. Metabolites collected from the incubation reactions were measured by
LC/ MS/MS analysis.

[0026] In general, the experimental procedures for the pilot and the confirmatory experiments were the same.

Preparation of Substrate Solutions

[0027] The substrates were accurately weighed, dissolved and further diluted with the appropriate solvent (10% dime-
thyl sulfoxide in distilled water (pilot) or 100% dimethyl sulfoxide (confirmatory) for tocainide; and deionized water for
amantadine, rimantadine and spermidine) into a series of solutions at 100X of their testing concentrations outlined in
the table above.

Preparation of Rat Hepatocytes

[0028] Both lots of female rat hepatocytes (Lots ASM and SKN; corresponding to BRIVAL ID: STM-1351 (TSY) and
STM-1352 (TSY), respectively) were used in the pilot experiment. The confirmatory experiment was performed with lot
SKN only (corresponding to BRIVAL ID: STM-1407 (TSY)). The preparation procedures outlined below were performed

Identity: Cryopreserved Female Sprague-Dawley Rat Hepatocyte
BRIVAL Reference No: STM-1351 (TSY)
Supplier: Celsis
Lot No.: ASM

Identity: Cryopreserved Female Sprague-Dawley Rat Hepatocyte
BRIVAL Reference No: STM-1352 (TSY) and STM-1407 (TSY)
Supplier: Celsis
Lot No.: SKN

Substrate Experiment Testing Concentrations (mM)

Amantadine
Pilot 0, 53.4, 106.8, 186.9, 267, 400.5, 5354, 801, 1068, 1602, 2136

Confirmatory 0, 106.8, 160.2, 213.6, 267, 400.5, 534, 667.5, 801, 934.5, 1068, 1335

Rimantadine
Pilot 0, 20, 40, 100, 200, 400, 600, 800

Confirmatory 0, 20, 40, 60, 80, 100, 120, 150, 180, 200, 250, 300

Tocainide
Pilot 0, 10, 20, 50, 100, 200, 300, 400

Confirmatory 0, 20, 40, 60, 80, 100, 150, 200, 300, 400, 500, 600, 800, 1000

Spermidine1 Confirmatory 0, 11, 22, 33, 55, 110, 165, 220, 275, 330, 440, 550
1 Not tested in pilot experiment.
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for both the pilot and the confirmatory experiments.
[0029] Immediately before use, cryopreserved primary rat hepatocytes were thawed in a water bath at 37°C and re-
suspended in pre-warmed InVitroGRO™ CP Rat Medium. The viability of hepatocytes was confirmed to be above 70%
based on Trypan Blue exclusion. Hepatocyte concentrations were adjusted by addition with InVitroGRO™ CP Rat
Medium to achieve the target plating concentration of 0.70 x 106 cells/mL. Aliquots of hepatocytes were plated (0.5
mL/well) in 24-well CellAffix culture plates and the plates were placed in an incubator maintained at 37°C with a highly
humidified atmosphere of 95% air and 5% carbon for 4 hours to allow hepatocyte attachment before dosing with the
selective substrate solutions.

Treatment and Incubation

[0030] Following cell attachment, the culture medium was aspirated from each well, and replaced with pre-warmed
InVitroGRO™ HI Rat Medium (added with Torpedo antibiotic mix in the confirmatory experiment) and the substrate
solution at the appropriate concentration. The treated cells were returned to incubation for 24 hours. Upon completion
of incubation, the medium from each well was collected into 1.7-mL vials containing ice-cold methanol and stored at
nominal -80°C (-72°C to -88°C) prior to LC/MS/MS analysis. Hepatocytes remaining in the wells were subjected to MTT
assay to evaluate the cytotoxic potential of the substrates at the testing concentrations.

MTT Cytotoxicity Assay

[0031] Upon collection of the reaction medium, an aliquot of 0.5 mg/mL MTT in KHB was added immediately to the
remaining hepatocytes in each well and then incubated for approximately 30 minutes. Following incubation, the medium
was replaced with dimethyl sulfoxide (DMSO) to dissolve the formazan. An aliquot from each well was measured for
absorbance at 540 nm on a 96-well flat bottom plate with a microplate reader and DMSO for background absorbance
correction.

Stability Control

[0032] Stability controls were tested to monitor any non-enzymatic N-acetylation of the substrates under the experi-
mental conditions employed. In parallel to the hepatocyte samples, a set of stability controls consisting of only the
substrate solutions at the testing concentrations in the InVitroGRO™ HI Rat Medium without hepatocytes was incubated
for 24 hours under the same conditions as the hepatocyte samples. Upon completion of incubation, stability control
samples were collected for LC/MS/MS analysis following the same procedures for the hepatocyte samples.

LC/MS/MS Analysis

[0033] Four LC/MS/MS assays were employed to individually quantitate the four metabolites in the incubation samples.
[0034] Refer to the table below for the reference standard used for the assay of each metabolite. Reference standard
stock solutions were used for the preparation of calibration standards and quality control samples.

[0035] Deuterated N-acetyl-d3 amantadine was added as an internal standard for all the assays.
[0036] In general, assays of the different metabolites shared the same sample preparation procedures described below:
[0037] Calibration standards and quality control samples: The reference standard stock solution was diluted and added
with aliquots of an assay matrix of methanol to blank incubation reaction buffer (1:1 v/v) and the internal standard to
afford a series of calibration standards and quality control samples for LC/MS/MS analysis.
[0038] Incubation samples: The supernatant of each thawed incubation sample was added with an aliquot of the assay
matrix and an aliquot of the internal standard prior to LC/MS/MS analysis.
[0039] Exceptions: Thawed incubation samples for assays of N-acetyl tocainide and N-acetyl spermidine were acidified

Metabolite Assay Reference Standard*

N-acetyl amantadine N-acetyl amantadine
N-acetyl rimantadine Rimantadine

N-acetyl tocainide Tocainide
N-acetyl spermidine Spermidine

*Reference standards of some of the metabolites are not commercially available; hence, their corresponding sub-
strates were used as the reference standards to calibrate for the assay of the metabolites in the incubation samples.
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with formic acid (final formic acid at 0.5% v/v) prior to further preparation as described above. In addition, an acidified
assay matrix was used for preparations of calibration standards, quality control samples, and incubation samples. This
was to minimize potential metabolite binding to the preparation containers.
[0040] Calibration standards, quality control samples and incubation samples for quantitation of N-acetyl spermidine
were diluted 10X with 0.1% formic acid in diH2O prior to addition of the internal standard and LC/MS/MS analysis.

Analytical Instrument Parameters

N-Acetyl Amantadine, N-Acetyl Rimantadine, and N-Acetyl Tocainide

[0041]

N-Acetyl Spermidine

[0042]

Data Analysis Software

[0043] MassLynx™ v4.1 and Microsoft Excel 2007 were used for data analysis.

Analytical Data

[0044] Analytical data were printed on hardcopy and processed according to BRIVAL Standard Operating Procedures.
Electronic data backup was performed via BRIPHARM Windows Server 2008 following BRIVAL Standard Operating
Procedures.

Data Archiving

[0045] All experimental raw data, related documentation, and the study report will be archived at BRIVAL’s archives
(103-8898 Heather Street, Vancouver, BC, Canada) following procedures described in BRIVAL Standard Operating
Procedures for a period of at least five years.

Results and Discussion

[0046] A summary of the relative enzyme kinetic parameters (Km and Vmax) of the SSAT-mediated N-acetylation of
amantadine, rimantadine, tocainide and spermidine in plateable cryopreserved primary rat hepatocytes is shown in
Figure 1. Enzyme kinetics was evaluated based on the enzymatic conversion of the substrate at a range of testing
concentrations into their N-acetylated metabolites over a 24-hour incubation reaction time course. Metabolite formation
from different testing substrate concentrations after incubation was measured by LC/MS/MS and the resulting data

Instrument: Waters Acquity™ UPLC system and Micromass™ Ultima
Acquisition software: MassLynx v4.1
Mobile Phase A: 0.1% formic acid in diH2O
Mobile Phase B: 0.1% formic acid in methanol
Column: Synergi™ 4m Hydro-RP (BRIVAL ID: LC-270)
Injection volume: 10 mL
MS mode: ESI positive MRM mode

Instrument: Waters Acquity™ UPLC system and Micromass™ Ultima
Acquisition software: MassLynx™ v4.1
Mobile Phase A: 5 mM ammonium formate and 0.1% formic acid in diH2O
Mobile Phase B: 5 mM ammonium formate and 0.1% formic acid in ACN:diH2O (9:1 v/v)
Column: Kinex™ 2.6m HILIC (BRIVAL ID: LC-309)
Injection volume: 1 mL
MS mode: ESI positive MRM mode
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constructed into Lineweaver-Burk plots of the double reciprocal of reaction velocity against substrate concentrations to
estimate the Km and Vmax values of SSAT-mediated N-acetylation of each substrate tested.
[0047] The Km value of spermidine acetylation estimated from the confirmatory experiment was 287 mM, which is
comparable to the literature reference of 267 6 46 mM derived from SSAT in cytosolic liver fraction of transgenic mice.
Vmax cannot be compared to the literature as the values were presented in different units. From all stability controls,
only negligible amounts of N-acetyl metabolites were observed, indicating that non-enzymatic N-acetylation was generally
absent under the experimental conditions employed.
[0048] Results for each of the substrates from the confirmatory experiments are summarized in Figures 2 to 5. Their
plots of metabolite formation against substrate concentrations, as well as the corresponding Lineweaver-Burk plots, are
shown in Figures 1 to 4. Spermidine acetylation was observed to have the lowest Km value and the highest Vmax value
at 287 mM and 7.21 pmol/min/million cells, respectively. Therefore, among all substrates tested, it has the highest relative
maximum reaction rate. The Km values for the other substrates tested, in the ascending order, were 1659 mM for
amantadine; 1835 mM for rimantadine; and 5033 mM for tocainide. The Vmax values of the substrates tested, in the
descending order (corresponding to descending order of relative maximum reaction rate), were 0.617 pmol/min/million
cells for tocanide, 0.364 pmol/min/million cells for rimantadine, and 0.00197 pmol/min/million cells for amantadine.
[0049] The cytotoxic potential of the substrates to rat hepatocytes was evaluated by MTT cytotoxicity assays. The
assays were performed in both the pilot and the confirmatory experiments. Results from the pilot experiments are
summarized in Figures 6 and 12. Significant cytotoxicity (relative viability < 50%) was observed following treatments
with higher concentrations of amantadine and rimantadine. Substrate concentrations that resulted in extensive cytotoxicity
were observed to be approximately 1170 mM for amantadine and 280 mM for rimantadine. No cytotoxicity was observed
from tocainide. Based on these results, the testing concentrations were adjusted accordingly for the subsequent con-
firmatory experiments.
[0050] MTT assay results from the confirmatory experiment are presented in Figures 7 and 13. The substrate con-
centrations resulting in extensive cytotoxicity were observed to be approximately 1140 mM for amantadine and 220 mM
for rimantadine, confirming the initial findings from the pilot experiment. No cytotoxicity was observed from tocainide
and spermidine at the testing range. Data generated from substrate concentrations that resulted in significant cytotoxicity
were excluded from enzyme kinetic analysis.
[0051] Results from all calibration standards and quality control samples met the general batch acceptance criteria
as per BRIVAL SOP-GP-011(v7.0) and SOP-QA-025 (v1.0), established in accordance with FDA Bioanalytical Method
Validation Guidelines. See, for example, "Guidance for Industry: Bioanalytical Method Validation" U.S. Department of
Health and Human Services, FDA, CDER and CVM, May 2001, the full disclosure of which is incorporated herein by
reference. All assays were quantitated with an internal standard approach, except for N-acetyl tocainide which was
quantitated without the use of the internal standard. Representative calibration curves and LC/MS/MS chromatograms
are presented in Figure 7 to Figure 14.
[0052] The enzyme kinetic parameters (Km and Vmax) of spermidine/spermine N1-acetyltransferase (SSAT) to me-
diate N-acetylation of amantadine, rimantadine, tocainide and spermidine were characterized. Among the substrates
tested, spermidine acetylation was observed to have the lowest Km value and the highest Vmax value at 287 mM and
7.21 pmol/min/million cells, respectively. Therefore, it has the highest relative maximum reaction rate. The Km values
for the other substrates tested, in the ascending order, were 1659 mM for amantadine; 1835 mM for rimantadine; and
5033 mM for tocainide. The Vmax values of the other substrates tested, in the descending order (corresponding to
descending order of relative maximum reaction rate), were 0.617 pmol/min/million cells for tocanide, 0.364 pmol/min/mil-
lion cells for rimantadine, and 0.00197 pmol/min/million cells for amantadine.
[0053] It is concluded that determining the activity of spermine/spermidine N1-acetyltransferase (SSAT) in a mammal
by assaying a sample derived from the mammal for the level of an acetylated form of a non-spermine/spermidine SSAT
substrate in the sample may be used to correlate SSAT activity to a pathological condition in the mammal as shown in
Figure 22.
[0054] It will be understood by a person skilled in the art that many of the details provided above are by way of example
only, and are not intended to limit the scope of the invention which is to be determined with reference to the following claims.

Claims

1. A method for determining activity of spermine/spermidine N1-acetyltransferase (SSAT) in a mammal comprises the
steps of:

taking a biological sample collected from the mammal to which rimantadine has been introduced;
detecting an acetylated metabolite of rimantadine in the biological sample; and
correlating a presence of the acetylated metabolite of rimantadine in the biological sample to SSAT activity in



EP 2 788 498 B1

9

5

10

15

20

25

30

35

40

45

50

55

the mammal.

2. A method for determining activity of spermine/spermidine N1-acetyltransferase (SSAT) in a mammal comprises the
steps of:

taking a cell obtained from the mammal and incubating the cell in a suitable cell culture;
introducing rimantadine to the cell culture;
detecting a presence of an acetylated metabolite of the rimantadine in the cell culture; and
correlating the presence of the acetylated metabolite of the rimantadine in the cell culture to SSAT activity in
the mammal.

3. The method as claimed in claim 2 wherein the step of detecting a presence of an acetylated metabolite of the
rimantadine in the cell culture includes:

obtaining a sample from the cell culture after introducing the rimantadine to the cell culture; and
measuring an amount of an acetylated metabolite of the rimantadine in the sample.

4. The method as claimed in claim 2 wherein the cell from the mammal is a hepatocyte.

5. Use of the method of claim 1 or 2 as a diagnostic tool wherein SSAT activity in the mammal is correlated to a
pathological condition.

6. Use of the method of claim 1 or 2 as a diagnostic tool wherein SSAT activity in the mammal is correlated to cancer.

7. A method for determining activity of spermine/spermidine N1-acetyltransferase (SSAT) in a mammal comprises the
steps of:

taking a biological sample collected from the mammal to which tocainide has been introduced;
detecting an acetylated metabolite of tocainide in the biological sample; and
correlating a presence of the acetylated metabolite of tocainide in the biological sample to SSAT activity in the
mammal.

8. A method for determining activity of spermine/spermidine N1-acetyltransferase (SSAT) in a mammal comprises the
steps of:

taking a cell obtained from the mammal and incubating the cell in a suitable cell culture;
introducing tocainide to the cell culture;
detecting a presence of an acetylated metabolite of the tocainide in the cell culture; and
correlating the presence of the acetylated metabolite of the tocainide in the cell culture to SSAT activity in the
mammal.

9. The method as claimed in claim 8 wherein the step of detecting a presence of an acetylated metabolite of the
tocainide in the cell culture includes:

obtaining a sample from the cell culture after introducing the tocainide to the cell culture; and
measuring an amount of an acetylated metabolite of the tocainide in the sample.

10. The method as claimed in claim 8 wherein the cell from the mammal is a hepatocyte.

11. Use of the method of claim 7 or 8 as a diagnostic tool wherein SSAT activity in the mammal is correlated to a
pathological condition.

12. Use of the method of claim 7 or 8 as a diagnostic tool wherein SSAT activity in the mammal is correlated to cancer.

Patentansprüche

1. Verfahren zum Bestimmen der Aktivität von Spermin-/Spermidin-N1-Acetyltransferase (SSAT) in einem Säuger,
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das die folgenden Schritte beinhaltet:

Nehmen einer biologischen Probe, die von dem Säuger gesammelt wurde, in die Rimantadin eingebracht
worden ist;
Detektieren eines acetylierten Metaboliten von Rimantadin in der biologischen Probe; und
Korrelieren einer Präsenz des acetylierten Metaboliten von Rimantadin in der biologischen Probe mit der SSAT-
Aktivität in dem Säuger.

2. Verfahren zum Bestimmen der Aktivität von Spermin-/Spermidin-N1-Acetyltransferase (SSAT) in einem Säuger,
das die folgenden Schritte beinhaltet:

Nehmen einer Zelle, die von dem Säuger erhalten wurde, und Inkubieren der Zelle in einer geeigneten Zellkultur;
Einbringen von Rimantadin in die Zellkultur;
Detektieren einer Präsenz eines acetylierten Metaboliten des Rimantadins in der Zellkultur; und
Korrelieren der Präsenz des acetylierten Metaboliten des Rimantadins in der Zellkultur mit der SSAT-Aktivität
in dem Säuger.

3. Verfahren gemäß Anspruch 2, wobei der Schritt des Detektierens einer Präsenz eines acetylierten Metaboliten des
Rimantadins in der Zellkultur Folgendes umfasst:

Erhalten einer Probe von der Zellkultur nach Einbringen des Rimantadins in die Zellkultur; und
Messen einer Menge eines acetylierten Metaboliten des Rimantadins in der Probe.

4. Verfahren gemäß Anspruch 2, wobei die Zelle von dem Säuger ein Hepatozyt ist.

5. Verwendung des Verfahrens nach Anspruch 1 oder 2 als diagnostisches Instrument, wobei die SSAT-Aktivität in
dem Säuger mit einem pathologischen Zustand korreliert wird.

6. Verwendung des Verfahrens nach Anspruch 1 oder 2 als diagnostisches Instrument, wobei die SSAT-Aktivität in
dem Säuger mit Krebs korreliert wird.

7. Verfahren zum Bestimmen der Aktivität von Spermin-/Spermidin-N1-Acetyltransferase (SSAT) in einem Säuger,
das die folgenden Schritte beinhaltet:

Nehmen einer biologischen Probe, die von dem Säuger gesammelt wurde, in die Tocainid eingebracht worden
ist;
Detektieren eines acetylierten Metaboliten von Tocainid in der biologischen Probe; und
Korrelieren einer Präsenz des acetylierten Metaboliten von Tocainid in der biologischen Probe mit der SSAT-
Aktivität in dem Säuger.

8. Verfahren zum Bestimmen der Aktivität von Spermin-/Spermidin-N1-Acetyltransferase (SSAT) in einem Säuger,
das die folgenden Schritte beinhaltet:

Nehmen einer Zelle, die von dem Säuger erhalten wurde, und Inkubieren der Zelle in einer geeigneten Zellkultur;
Einbringen von Tocainid in die Zellkultur; und
Detektieren einer Präsenz eines acetylierten Metaboliten des Tocainids in der Zellkultur; und
Korrelieren der Präsenz des acetylierten Metaboliten des Tocainids in der Zellkultur mit der SSAT-Aktivität in
dem Säuger.

9. Verfahren gemäß Anspruch 8, wobei der Schritt des Detektierens einer Präsenz eines acetylierten Metaboliten des
Tocainids in der Zellkultur Folgendes umfasst:

Erhalten einer Probe von der Zellkultur nach Einbringen des Tocainids in die Zellkultur; und
Messen einer Menge eines acetylierten Metaboliten des Tocainids in der Probe.

10. Verfahren gemäß Anspruch 8, wobei die Zelle von dem Säuger ein Hepatozyt ist.

11. Verwendung des Verfahrens nach Anspruch 7 oder 8 als diagnostisches Instrument, wobei die SSAT-Aktivität in
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dem Säuger mit einem pathologischen Zustand korreliert wird.

12. Verwendung des Verfahrens nach Anspruch 7 oder 8 als diagnostisches Instrument, wobei die SSAT-Aktivität in
dem Säuger mit Krebs korreliert wird.

Revendications

1. Procédé destiné à déterminer l’activité de spermine/spermidine N1-acétyltransférase (SSAT) chez un mammifère
comprenant les étapes de :

prélèvement d’un échantillon biologique collecté à partir du mammifère dans lequel de la rimantadine a été
introduite ;
détection d’un métabolite acétylé de rimantadine dans l’échantillon biologique ;
et mise en corrélation d’une présence du métabolite acétylé de rimantadine dans l’échantillon biologique avec
l’activité de SSAT chez le mammifère.

2. Procédé destiné à déterminer l’activité de spermine/spermidine N1-acétyltransférase (SSAT) chez un mammifère
comprenant les étapes de :

prélèvement d’une cellule obtenue à partir du mammifère et incubation de la cellule dans une culture cellulaire
adaptée ;
introduction de rimantadine dans la culture cellulaire ;
détection d’une présence d’un métabolite acétylé de la rimantadine dans la culture cellulaire ;
et mise en corrélation de la présence du métabolite acétylé de la rimantadine dans la culture cellulaire avec
l’activité de SSAT chez le mammifère.

3. Procédé selon la revendication 2 dans lequel l’étape de détection d’une présence d’un métabolite acétylé de la
rimantadine dans la culture cellulaire inclut :

obtention d’un échantillon à partir de la culture cellulaire après l’introduction de la rimantadine dans la culture
cellulaire ;
et mesure d’une quantité d’un métabolite acétylé de la rimantadine dans l’échantillon.

4. Procédé selon la revendication 2 dans lequel la cellule du mammifère est un hépatocyte.

5. Utilisation du procédé selon la revendication 1 ou 2 comme un outil de diagnostic dans laquelle l’activité de SSAT
chez le mammifère est mise en corrélation avec une affection pathologique.

6. Utilisation du procédé selon la revendication 1 ou 2 comme un outil de diagnostic dans laquelle l’activité de SSAT
chez le mammifère est mise en corrélation avec le cancer.

7. Procédé destiné à déterminer l’activité de spermine/spermidine N1-acétyltransférase (SSAT) chez un mammifère
comprenant les étapes de :

prélèvement d’un échantillon biologique collecté à partir du mammifère dans lequel du tocaïnide a été introduit ;
détection d’un métabolite acétylé de tocaïnide dans l’échantillon biologique ;
et mise en corrélation d’une présence du métabolite acétylé de tocaïnide dans l’échantillon biologique avec
l’activité de SSAT chez le mammifère.

8. Procédé destiné à déterminer l’activité de spermine/spermidine N1-acétyltransférase (SSAT) chez un mammifère
comprenant les étapes de :

prélèvement d’une cellule obtenue à partir du mammifère et incubation de la cellule dans une culture cellulaire
adaptée ;
introduction de tocaïnide dans la culture cellulaire ;
détection d’une présence d’un métabolite acétylé du tocaïnide dans la culture cellulaire ;
et mise en corrélation de la présence du métabolite acétylé du tocaïnide dans la culture cellulaire avec l’activité
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de SSAT chez le mammifère.

9. Procédé selon la revendication 8 dans lequel l’étape de détection d’une présence d’un métabolite acétylé du tocaïnide
dans la culture cellulaire inclut :

obtention d’un échantillon à partir de la culture cellulaire après l’introduction du tocaïnide dans la culture
cellulaire ;
et mesure d’une quantité d’un métabolite acétylé du tocaïnide dans l’échantillon.

10. Procédé selon la revendication 8 dans lequel la cellule du mammifère est un hépatocyte.

11. Utilisation du procédé selon la revendication 7 ou 8 comme un outil de diagnostic dans laquelle l’activité de SSAT
chez le mammifère est mise en corrélation avec une affection pathologique.

12. Utilisation du procédé selon la revendication 7 ou 8 comme un outil de diagnostic dans laquelle l’activité de SSAT
chez le mammifère est mise en corrélation avec le cancer.
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