
SYSTEM AND METHOD FOR RESTRICTED PARTY SCREENING AND
RESOLUTION SERVICES CROSS-REFERENCE TO RELATED
APPLICATIONS This application claims priority to
Provisional Application Ser. No. 60/746,467, filed May
4, 2006, titled "System and Method for Restricted
Party Screening and Resolution Services," Attorney
Docket No. 47004.000425, which is incorporated herein
by reference in its entirety. FIELD OF THE INVENTION
The present invention relates generally to a data
processing system and method for restricted party
screening, and more particularly, to a system and
method that provides a solution for companies to
protect their trade interests by providing services to
help prevent illegal domestic and international
transactions. BACKGROUND OF THE INVENTION Governments
around the world have published various entity lists
which identify individuals, companies, and countries
subject to government restrictions. These restrictions
vary enormously -from an entity with which it is
expressly forbidden to have any contact, to an entity
that is restricted in trading certain goods, to an
entity that might require an export license from the
appropriate government. In response to a rise in
global terrorism and concerns of weapons
proliferation, governments have placed even more trade
restrictions on an increasing number of individuals
and companies. In addition to entity controls, there
are also trade sanctions and embargoes against entire
countries. As a result, it has become increasingly
difficult to perform complex international business
while ensuring that the customer's prospects,
suppliers, and distributors are not subject to
restrictions at the entity and country levels.
Commercial entities are often left on their own to
verify a match with a certain restricted parties list,
which may not even be the most updated one. Because
there often is no central list of denied parties,
companies face the challenging issue of how to screen
against an overwhelming volume of information without
impacting productivity. Basic automation may be used
to provide some assistance. But existing basic
resolution services lack an automated system and
database/query process for restrictive party
screening. In addition, most conventional screening
products provide very limited functionality. For
example, a user would be required to manually enter
individual entities without the ability to load
batches of entities, generate reports, or maintain an
audit trail. Moreover, conventionalscreening products
tend to have high implementation costs and are not
generally offered in a stand-alone configuration. As a
result, conventional screening systems and processes
may often become expensive, inefficient, inaccurate,
and unreliable. 



Other problems and drawbacks may also be considered.
SUMMARY OF THE INVENTION A system and method for
screening data for restricted party screening. The
system comprises an input for entering data, a
screening system for screening the data against a
database comprising restricted entities information,
generating a match score based on the screening of the
data, providing a data match based on the match score,
and outputting the data match, a work queue for
reviewing the data match, and a report generated based
on the review of the data match. The system and method
further comprise a component for tokenization, a
component for word token comparisons, and component
for phrase match comparisons. The components for
tokenization, for word token comparisons, and for
phrase match comparisons further comprise a tuning
configuration. The system and method further comprise
a match verification component for reviewing the
report and generating a match verification decision.
The match verification may be provided by either a
user or a host agent. The benefits and advantages of
the present invention may include providing a system
and method for consolidating domestic and
international restricted lists, providing real-time
risk screening technology based on distinct tunable
screening algorithms and various dictionaries, daily
monitoring and updates, complying with audit trail and
management reporting standards, providing a host agent
response team for match verification, and providing a
low cost solution with excellent usability, workflow,
and minimal implementation costs. According to one
aspect of the present invention, in order to overcome
one or more of the aforementioned and other
limitations of existing systems and methods, a
restricted party screening and resolution services may
be provided. In accordance with another aspect of the
present invention, a software system and method for
providing heuristic screening that incorporates a
screening engine utilizing distinct and tunable
algorithms, a variety of dictionaries, and storage
capabilities to ensure a low-cost and reliable
solution for screening may also be provided. In
accordance with another aspect of the present
invention, a system and method for providing a match
verification services team with knowledge, experience,
and expertise in managing and resolving potential
matches to increase workflow andproductivity may
further be provided. In accordance with another aspect
of the present invention, a system and method for
consolidating domestic and international restricted
lists and providing real-time risk screening
technology may additionally be provided. In accordance
with another aspect of the present invention, a system
and method 



for daily monitoring and updates, audit trail
compliance, and management reporting may also be
provided. Additional features and advantages of the
invention will be set forth in the description that
follows, and in part will be apparent from the
description, or may be learned by practice of the
invention. The aspects and other advantages of the
invention will be realized and attained by the system
and methods, particularly pointed out in the written
description and claims hereof as well as the appended
drawings. BRIEF DESCRIPTION QF THE DRAWINGS FIG. 1
depicts an illustrative system for restrictive party
screening according to one embodiment of the present
invention. FIG. 2 depicts an illustrative process for
screening restrictive party data according to one
embodiment of the present invention. FIG. 3 depicts
the overall system architecture according to an
embodiment of the present invention. FIG. 4 depicts a
manual entry screenshot according to an embodiment of
the present invention. FIG. 5 depicts an exemplary
screenshot of screening results according to an
embodiment of the present invention. FIG. 6 depicts a
system for screening data according to another
embodiment of the present invention. FIG. 7 depicts
data processing logic for a screening engine system
according to an embodiment of the present invention.
FIG. 8 depicts a list configuration screenshot
according to an embodiment of the present invention.
FIG. 9 depicts a reports menu screenshot according to
an embodiment of the present invention. DETAILED
DESCRIPTION Exemplary embodiments of the invention are
discussed in detail below. While specific exemplary
embodiments are discussed, it should be understood
that this is donefor illustration purposes only. A
person skilled in the relevant art will recognize that
other components and configurations may be used
without departing from the spirit and scope of the
invention. Overview and System Architecture Fig. 1 is
an illustrative system according to one embodiment of
the present invention. As illustrated in Fig. I3 a
technical effect of system 100 may comprise an input
110 for entering data, a screening engine system 112
for generating data matches, a 



work queue 122 for reviewing data matches, and a
report 124, which may be generated based on the review
of data matches. Data may be inputted via the input
110 in a in a variety of ways, such as manual entry,
text flat-file loading, or XML messaging. Once the
data is entered through the input, it may be
transmitted to the automated screening engine system
112. A technical effect of screening engine system 112
may comprise a screening engine 114 and several
databases. These databases may include a restricted
party lists database 116, a customer party database
118, and a customer audit trail database 120. When the
automated screening engine 114 receives the data from
the input 110, it may be screened against one or more
databases to generate a data match. The data match may
then be outputted to a work queue 122 for review.
During the review, potential matches may be resolved
by the user or the host. In one embodiment, the user
may review the work queue 122 by any form of an
internal review protocol, e.g., in a hosted solution
application. In another embodiment, a host may provide
resolution services to the user to resolve potential
matches produced from the screening using an ISO
compliant protocol on the user's behalf. Once
potential data matches are reviewed, reports based on
the review maybe generated. While one configuration is
shown in Fig. 1, it should be appreciated by one of
ordinary skill in the art that other configurations of
these various modules may also be possible. Fig. 2 is
an illustrative method according to one embodiment of
the present invention. Here, a technical effect of
method 200 may comprise inputting data 210, screening
data 212, generating a data match 214, outputting the
data match 216 for review 218, and generating a report
220. While one configuration is shown in Fig. 2, it
should be appreciated by one of ordinary skill in the
art that other configurations of these various modules
may also be possible. Fig. 3 is an overall system
architecture for one embodiment of the present
invention. In this embodiment, the user may have
access to all necessary applicationfunctionality to
perform potential match resolution, configure the
lists which they screen against, and generate reports
for internal use. As illustrated, a technical effect
of Fig. 3 may comprise a web browser 310, e.g.,
Internet Explorer, Netscape, or Firefox, to connect
312 to the host server 320 via the network through
HTTP/HTTPS. An external application 314 may also
connect 316 to the host server 320 via the network 317
through HTTP/HTTPS. Such a connection may be useful
for the transmission of XML messages. The HTTP/HTTPS
may also utilize encryption to prevent unauthorized
access to data. The external application 314 may also
connect 318 to the host server through a secure FTP
transaction. This may be useful for transmitting
delimited data, such as ACSII text 



flat-files. The host server 320 may comprise a web
server 322, a screening system 324, and at least one
database 326. hi one embodiment, the web server 322
may comprise an IBM HTTPS web server. In another
embodiment, the screening system 324 may comprise a
JSP servlet for processing code and a Java-based
screening engine. Other processing options may include
the use of a computer, a laptop, a workstation, a PDA,
a mobile phone, an RFID, a smart chip and/or other
wireless/mobile devices. In another embodiment, the
databases may utilize Oracle 8i. Various embodiments
of database types and configurations may also be
contemplated. In one embodiment, the network may
comprise the Internet, intranet, wireless network, or
another form of web access, such as LAN, WAN, PAN,
etc. However, other networks may also be utilized to
connect each of the various systems, components,
and/or servers. While one configuration is shown in
Fig. 3, it should be appreciated by one of ordinary
skill in the art that other configurations of these
various modules may also be possible. Accordingly,
other web servers, screening engines, and database
models may be utilized and considered. Hosted Solution
In one embodiment of the present invention, a hosted
solution application option maybe available to users.
Here, a technical effect of the hosted solution may be
in the form of a software application that is
customized to a user's needs based on transactional
volume and other business requirements. While one
configuration is described, it should be appreciated
by one of ordinary skill in the art that other
configurations, such as any type of computer-storage
media or web-hosted application, may also be possible.
A user may be given a user account for access to areas
of the application that may be specific to each of the
various user's roles. According to one embodiment, a
user may only have access to the manual screening
portion of the application. Here, the user may not
beauthorized to make screening decisions. In another
embodiment, one type of user may have access to the
manual screening window, the work queue, and the
reports. Here, the user may be authorized to make
screening decisions and generate reports. In another
embodiment, a user may have access to all of the areas
of the screening system described above. Here, the
user may have additional authorization to a
configuration page which allows the user to control
which restricted party lists will be used when
screening occurs. In yet another embodiment,
administrator privileges may be considered for other
customizable features as well. The combination of the
aforementioned embodiments may provide users with the
flexibility to customize and tailor the hosted
solution application for their screening needs. While
each of these embodiments may provide different levels
of user access, it may be possible for users with
various access 



authorization to exist within one embodiment if
desired. An advantage of the hosted solution is that
the application work queue allows users to quickly
review and make decisions on potential data matches
generated through batch or real-time processing.
Another advantage is that the user may have a wide
array of standard reports that can be used fulfill
internal processes and audit requirements. Operational
Solution Another embodiment of the present invention
may comprise a system and method comprising an
operational approach to restricted party screening via
a backend software tool. According to one embodiment
of the invention, a technical effect of the user may
provide data for automated screening by manual entry
or text flat-file loading. Once the data has been
received and screened using the automated screening
engine, a host agent may resolve potential matches
produced from the initial screening using and ISO
compliant process on the user's behalf. After an
initial resolution services has been provided by the
host, reports which detail the work that has been
performed and highlighted entities requiring further
review may be made available to the user for
compliance due diligence. Although the user may have
limited access in this embodiment to the run reports,
manage the screening configuration, or make decisions
on potential matches, a user may be allowed to have
interaction via manual entry of partner data through a
web user interface. Alternative integration methods
and data storage and maintenance may also be provided
to the user in another embodiment. One advantage of
the operational solution is that it eliminates a
user's need to have trained in house personnel to
resolve and review potential data matches. An
operational approach provides a highly skilled and
dedicated team with the tradeexpertise to resolve a
match that would otherwise be timely and costly.
Inputting Partner Data In a technical effect of the
present invention, as described above, users may enter
data for screening in three ways: (1) manual
screening, (2) text flat-file integration, or (3) XML
integration. Restrictions may be placed on the
transport protocol for each of the integration types
in addition to security restrictions. Alternative
integration methods may be provided to the user upon
request, which may entail a separate dedicated
environment or installation of additional applications
on the user's site. Manual Entry In one embodiment, a
technical effect of manual entry may be accomplished
by the user by entering the name and address data into
system for screening. In addition to the name and
address fields, a user may also enter a unique
identification (ID) number for a predetermined
partner. Fig. 4 is an illustrative a screenshot for
manual entry of 



partner input data according to one embodiment of the
invention. Table 1 is an examplary table that provides
a description of each of the manual entry fields
depicted in Fig. 4. TABLE 1 - Manual Entry Field
DescriptionAs described above, users having the
appropriate security role or access authorization may
review and decide on potential data matches. Users who
do not have the appropriate security role may receive
a response as to whether the screening engine system
has identified a "potential match" or whether "no
match" was found. Fig. 5 is an illustrative screenshot
of a sample screening results page 500. A technical
effect of the screenshot is that it may be generated
in response to data entered as described above. The
header 510 may display the partner name and address
that a user entered for screening. It also indicates
the number of matches. Here, the entered search fields
are "ace" for NAME and "Somalia" for the COUNTRY and
the results page header 510 indicates that there are
two possible matches. Body header 520 may display
country screening results. Here, the body header 520
indicates that Somalia is subject to UN Embargo, EU
Embargo, and Proscribed restrictions. Body 530 may
display the actual entity match. In this case, there
are two possible matches and a "Detail" link may be
available for more information explaining the possible
match. The "RPL Type" link may provide more
information regarding the list that contains the
entity. Decision block 540 may provide an interface
for an authorized user to select a decision based on
the screening results. Here, the options are "Match
found," "Add to work queue," and "No match found."
Decision block 540 may also provide other a text box
for entering a user's notes and/or comments regarding
the screening. Various alternatives and interface
options may also be considered. Flat file input Fig. 6
depicts a screening system 600 having a data input 610
for flat-file integration or XML messaging. Because
system 600 of Fig. 6 flows out of system 100 of Fig.
1, Fig. 6 should be understood in relation to Fig. 1
and the elements as described in relation to Fig. 1
should apply to Fig. 2 as well. In one embodiment of
the present invention, flat file integration may be
performed using the host's Secure FTP server. Here, a
technical effect of using a secure FTP server having,
for example, Open SSH 2.0 encryption, a user may
transmit input data 610 in text flat files to the host
screening engine system 612. Other secure FTP servers
may comprise Putty, F-secure, and other formats to
support SSH protocol. The flat-file format may be
useful for loading multiple partner data into the
hosted solutionsoftware. In one embodiment, multiple
partner information may be loaded even within a single
file. However, a user may also load single partner
data as well, if desired. The 



file format may be defined to enable the host to
process the data and return the match information to
the user through a text file. In a delimited file
format as discussed above, there may be pre-defined,
pipeseparated (I) text formatting. These may comprise:
Pipe-separated (|) text. The logical- or vertical-bar
pipe is the ASCII character coded by: DEC 124, OCT
174, HEX 1C, and BINARY 0 1111100;  Enclosed text that
may contain pipes in double quotes;  Text containing a
double quote to be preceded by a double quote and the
entire text to be enclosed in double quotes;  Each
record to exist on a separate line;  All fields to be
included even if blank. Accordingly, a flat-file
request input data format may appear as follows: PTNR
IPARTNER I D | PARTNERJTYPE | SUB_ORG | | APP_ID |
NAME |ADDl |ADD2 IADD3 IADD4 | ADD5 | CITY | STATE |
STATE__CODE| POSTAL | CTRY_CODE| USER IURL IUSE_CACHE
| PERS 1ST | USERVARCHARl | USERVARCHAR2| USERVARCHA
R3 One example of this format according to one
embodiment of the invention may appear as follows:
PTNER j001 94JFR |SHIP_TO |COMPANYJ3UBORG ]TPRPL_10 0
|PARTNER NAME I1234 Main Street ||||||Fairfax |VA |2
0132 |US |BOBM http-. //client/server, com/ receipt
-cgi ITRUE ITRUE I021332022 | 22 IMASTER_RECORD Table
2 is an exemplary table that provides a description of
each of the flat-file entry fields depicted above.
TABLE 2 - Flat-File Request Format
DescriptionN1,N4-BIS(BUTA-1,3-DIENYL)BUTANE-1,4-DIAMIN
E PHARMACEUTICAL COMPOSITIONS AND METHODS THEREOF
STATEMENT REGARDING GOVERNMENT INTEREST [0001] This
invention was made with United States government
support awarded by the following agencies : ARMY/MRMC
DAMD17-02- 1-0166 and NTH DK065303. The United States
Government has certain rights in this invention. CROSS
REFERENCE TO RELATED APPLICATIONS [0002] This
application claims priority to U.S. Patent Application
Serial No. 60/797,142 filed on May 3 2006, which is
incorporated herein by reference in its entirety.
BACKGROUND OF THE INVENTION 



[0003] Advanced hormone refractory metastatic prostate
cancer is the second leading cause of cancer deaths
among men living in the U.S. It is determined that in
2006, over 27,000 U.S. men will died of metastatic
prostate cancer. Currently, most chemotherapeutic
agents used in clinics are limited in treating the
disease. Thus, there exists substantial need for new
therapeutic agents to treat metastatic prostate
cancer. [0004] At the time of initial diagnosis, most
prostate cancer patients have androgen dependent
tumors that regress quickly after surgery, radiation
and androgen ablation therapy. However, the cancer
recurs a few years later in a considerable percentage
of such patients. The recurrence shows up in the form
of advanced hormone refractory metastatic disease.
Currently, there exists no effective therapy for
treating or preventing this disease, particularly in
an advanced state. As such, there exists a
substantially urgent need for developing drugs to
reduce the recurrence and progression of prostate
cancer. [0005] It has been theorized that oxidative
stress in prostate tissue is a major contributor to
prostate cancer occurrence and progression. Hence,
there further exists an urgent need to discover and
develop drugs that therapeutically reduce oxidative
stress.[0006] Published epidemiological and
biochemical evidence suggests that oxidative stress in
prostate tissue is one of the major contributors to
prostate cancer occurrence and progression and that
antioxidants can reduce prostate carcinogenesis. It is
further known that androgen is one of the major
inducers of ROS in normal and malignant prostate
cells. (See Wilding, G., Endocrine Control of Prostate
Cancer, Cancer Surveys, 23:43-62 (1995)). It is also
known that within the polyamine catabolic pathway,
recycling of the acetyl polyamine oxidase ("APAO")
enzyme is a major source of ROS production. (See
Cohen, S.S., A Guide to the Polyamines, Oxford Univ.
Press, Oxford UK: 296-3 19 (1998); Schwartz, B et al,
A New Model for Disruption of the Ornithine
Decarboxylase Gene, SPEl, in Saccharomyces Cerevisiae
Exhibits Growth Arrest and Genetic Instability at the
MAT Locus, Biochem J., Nov 15:312 (Pt. l):83-90
(1995); Schipper RG et al, Antitumor Activity of the
Polyamine Analog N(I) N(I l)-diethyhiorspermine
Against Human Prostate Carcinoma Cells, The Prostate,
44(4):3 13-21 (2000); Casero, RA et al, The Role of
Polyamine Catabolism in Anti-tumour Drug Response,
Biochem. Soc. Trans., Apr:31(2):361-5 (2003); Ha, HC
et al, The Role of Polyamine Catabolism in Polyamine
Analogue-Induced Programmed Cell Death, Proc. Natl.
Acad. Sci. USA, 94(21):11557-62 (1997); and, Bey, P et
al, N- 2,3-Butadienyl-l,4-butanediamine Derivatives:
Potent Irreversible Inactivators of Mammalian
Polyamine Oxidase, J . Med. Chem, 28(l):l-2 (1985)). 



SUMMARY OF THE INVENTION [0007] One aspect of the
invention is a method of reducing the concentration of
reactive oxygen species in the prostate of a human
male comprising the steps or act of administering a
therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof.
[0008] In an exemplary embodiment of the above method,
the therapeutic amount is an amount sufficient to
lower the concentration of one or more reactive oxygen
species in the prostate by at least 50% as compared to
the concentrations of reactive oxygen species in an
untreated control human male. [0009] In an exemplary
embodiment of the above method, the method further
comprises the step or act of determining the reduced
concentration of reactive oxygenspecies by measuring a
ratio of oxidized hydroethidine fluorescence:DNA
fluorescence ex vivo. [00010] In another exemplary
embodiment of the above method, the method further
comprises the step or act of determining the reduced
concentration of reactive oxygen species by measuring
ex vivo a ratio of oxidized 2',7'-
dichlorodihydrofluorescein diacetate fluorescence:DNA
fluorescence. [00011] In another exemplary embodiment
of the above method, the method further comprises the
step or act of determining the reduced concentration
of reactive oxygen species by measuring ex vivo a
ratio of oxidized hydroethidine fiuorescencerDNA
fluorescence. [00012] m another exemplary embodiment
of any of the above methods, the reactive oxygen
species are one or more of hydrogen peroxide,
superoxide, hydroxyl radical and nitric oxide, whereby
"superoxide" is an oxygen molecule with one extra
electron. For example, a superoxide molecule may be an
ROS formed in cellular mitochondria. [00013] Another
aspect of the invention is a method of inhibiting
acetyl polyamine oxidase in the prostate of a human
male comprising the step or act of administering a
therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a salt
or solvate thereof to the human hi an exemplary
embodiment, the acetyl polyamine oxidase is inhibited
by at least 50% as compared to an untreated human
male. [00014] Another aspect of the invention is a
method of prophylactically treating cancer of the
prostate in a male human comprising the step or act of
administering a therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof. 



[00015] In an exemplary embodiment of the above
method, the therapeutic amount is an amount sufficient
to prevent or reduce the occurrence and/or recurrence
of prostate cancer as compared to an untreated human
male control with or without previously diagnosed
prostate cancer. [00016] Another aspect of the
invention is a method of treating cancer in the
prostate of a human male comprising the step or act of
administering a therapeuticamount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof.
[00017] In an exemplary embodiment of the above
method, the therapeutic amount is an amount sufficient
to stop or reduce the progression, morbidity and/or
mortality due to prostate cancer. [00018] In an
exemplary embodiment of any of the above methods, the
salt is an acetate, benzenesulfonate, benzoate,
bicarbonate, bitartrate, bromide, calcium edetate,
camsylate, carbonate, chloride, citrate,
dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, gluceptate, gluconate, glutamate,
glycoUylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate,
iodide, isethionate, lactate, lactobionate, malate,
maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate,
mitrate, pamoate, pantothenate, phosphate,
diphosphate, polygalacturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannate, tartrate,
teoclate, or triethiodide. [00019] In another
exemplary embodiment of any of the above methods, the
salt is a dihydrochloride salt. [00020] In another
exemplary embodiment of any of the above methods, the
therapeutic amount is in the range of about 1-100
mg/kgBWs and the therapeutic amount is dosed in the
range of bi-weekly to daily. [00021] In another
exemplary embodiment of any of the above methods, the
therapeutic amount is in the range of about 10-40
mg/kgBw and the therapeutic amount is dosed weekly.
[00022] In another exemplary embodiment of any of the
above methods, the therapeutic amount is around 25
mg/kgBw and the therapeutic amount is dosed b i
weekly. [00023] Another aspect of the invention is an
oral pharmaceutical composition comprising a
therapeutically effective amount of an active
pharmaceutical ingredient comprising
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof,
and, one or more pharmaceutically suitable members
selected from the group consisting of a carrier,
excipient, solvent, additive, vehicle, stabilizer, 



inert diluent, binder, disintegrating agent and
binder.[00024] In an exemplary embodiment of the oral
pharmaceutical composition, the salt is an acetate,
benzenesulfonate, benzoate, bicarbonate, bitartrate,
bromide, calcium edetate, camsylate, carbonate,
chloride, citrate, dihydrochloride, edetate,
edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate,
hexyhresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, malate, maleate, mandelate,
mesylate, methylbromide, methyhiitrate, methylsulfate,
mucate, napsylate, mitrate, pamoate, pantothenate,
phosphate, diphosphate, polygalacturonate, salicylate,
stearate, subacetate, succinate, sulfate, tannate,
tartrate, teoclate, or triethiodide. [00025] In an
exemplary embodiment of the oral pharmaceutical
composition, the composition is in the form being an
uncoated tablet, coated tablet, hard gelatin capsule,
soft gelatin capsule, powder, capsule, pellet,
solution, suspension, elixir or emulsion. [00026]
Another aspect of the invention is a method of
determining oxidative stress in human tissue
comprising the step or act of measuring ex vivo a
ratio of oxidized 2',7'-dichlorodihydrofluorescein
diacetate fluorescence:DNA fluorescence. [00027]
Another aspect of the invention is a method of
determining oxidative stress in human tissue
comprising the step or act of measuring ex vivo a
ratio of oxidized hydroethidine fluorescence:DNA
fluorescence. [00028] Another aspect of the invention
is a method of determining oxidative stress in human
male prostate tissue comprising the step or act of
measuring a ratio of oxidized
2',7'-dichlorodihydrofluorescein diacetate
fluorescence:DNA fluorescence in vivo. [00029] In an
exemplary embodiment of the above methods, the human
tissue is human male prostate tissue derived from a
tumor biopsy. [00030] In another exemplary embodiment
of the above methods, the human tissue is taken from a
tumor biopsy from a part of the body other than the
prostate. [00031] Another aspect of the invention is a
method of treating cancer in the prostate of a male
dog comprising the step or act of administering a
therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or . solvate thereof to
the dog.[00032] Another aspect of the invention is a
method of reducing the concentration of reactive
oxygen species in human tissue comprising the step or
act of administering a therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof to
the human. [00033] In an exemplary embodiment of the
above method, the therapeutic 



amount is an amount sufficient to lower the
concentration of one or more reactive oxygen species
in the prostate by at least 50% as compared to the
concentration of reactive oxygen species in untreated
human tissue. [00034] In an exemplary embodiment of
the above method, the reactive oxygen species are one
or more of hydrogen peroxide, superoxide, hydroxyl
radical and nitric oxide. [00035] Another aspect of
the invention is a reagent kit for measuring the
concentration of reactive oxygen species ex vivo or in
vivo in a mammal cell, organ or biopsy comprising a
first component comprising a hydroethidine dye, and, a
second component comprising a live cell DNA stain.
[00036] In an exemplary embodiment of the above
reagent kit, the live cell DNA stain comprises:
[00037] Another aspect of the invention is a method of
using the above kit to measure the concentration of
reactive oxygen species ex vivo in tissue derived from
mammal cells, organs or biopsies comprising the steps
or acts of dyeing a first tissue with the
hydroethidine dye to produce a first number of
fluorescence units, dyeing a second tissue with the
live cell DNA stain to produce a second number of
fluorescence units, and, normalizing the first number
of fluorescence units to the second number of
fluorescence units to quantify the concentration of
reactive oxygen species. [00038] In an exemplary
embodiment of the above method, the live cell DNA
comprises:[00039] Another aspect of the invention is a
reagent kit for measuring the concentration of
reactive oxygen species ex vivo or in vivo in a mammal
cell, organ or biopsy comprising a first component
comprising a 2',7'-dichlorodihydrofluorescein
diacetate dye, and, a second component comprising a
live cell DNA stain. [00040] In an exemplary
embodiment of the above reagent kit, the live cell DNA
comprises: [00041] Another aspect of the invention is
a method of using the above reagent kit to measure the
concentration of reactive oxygen species ex vivo in
tissue derived from mammal cells, organs or biopsies
comprising the steps or acts of dyeing a first tissue
with the 2',7'-dichlorodihydrofluorescein diacetate
dye to produce a first number of fluorescence units,
dyeing a second tissue with the live cell DNA stain to
produce a second number of fluorescence units, and,
normalizing the first number of fluorescence units to
the second number of fluorescence units to quantify
the concentration of reactive oxygen species. [00042]
hi an exemplary embodiment of the above method, the
live cell DNA 



comprises:BRIEF DESCRIPTION OF THE EXEMPLARY DRAWINGS
[00043] FIG. 1 is a schematic illustration of
polyamine metabolism in terms of androgen induced SSAT
induction in prostate cells causing polyamine
oxidation and ROS production. [00044] FIG. 2 is a
theoretical schematic illustration of the
N,N'-bis(2,3- butadienyl)-l,4-butanediamine compound
of the instant invention acting as an inhibitor of
acetyl polyamine oxidase (APAO) and blocking androgen
induced ROS production in prostate cells. [00045] FIG.
3 is a graphical illustration showing a plot of
qRT-PCR quantitation of SSAT rnRNA level normalized to
glyceraldehyde-3-phosphodehydrogenase rnRNA levels in
untreated LNCaP human prostate cancer cells, and cells
treated with 0.05 nM or l.O nM R1881 for 96 hours,
whereby the QRT-PCR data shows that 1 nM Rl 881 (a
synthetic androgen analog) treatment increases SSAT
rnRNA levels in LNCaP cells. [00046] FIG. 4 is a
graphical illustration showing a plot of DCF
fluorescence/DNA fluorescence in LNCaP cells at 72
hours treatment with increasing non-androgenic
compound bisethyl norspermine ("BE-3-3-3")
concentration in DU-145 human prostate cancer cells,
whereby the data are normalized to percent of control
untreated cells, and whereby BE-3-3-3 (a known inducer
of SSAT) increases oxidative stress in DU-145 cells.
[00047] FIGS. 5A-5E are a graphical illustrations
showing plots of putrescine (Pu), spermidine (Sd),
spermine (Sm), N-acetyl spermidine (N-Ac-Sd) and
N-acetyl spermine (N-Ac-Sm) levels in LNCaP human
prostate cells treated with 25 mg N N -
bis(2,3-butadienyl)-l,4-butanediamine compound for 120
hours, and, with and without treatment with 1 nM Rl
881 for 96 hours, and cells pretreated for 24 hours
with 25 mM N,N'-bis(2,3-butadienyl)-l,4-butanediamine
compound followed by treatment with 1nM Rl 881 for 96
hours, whereby polyamine levels are expressed in
nmoles/106 cells and were determined using the HPLC
method (see Kabra, PM et al, Solid-Phase Extraction
and Determination of Dansyl Derivatives of
Unconjugated and Acetylated Polyamines by
Reverse-Phase Liquid Chromatography: Improved
Separation Systems for Polyamines in Cerebrospinal
Fluid, Urine and Tissue, J. Chromatogr., 1986;
380(l):19-32) using commercially available standards,
and whereby the data shows polyamine and acetyl
polyamine levels in LNCaP cells treated with InM Rl
881  25 mM MDL 72,527. [00048] FIG. 6 is a graphical
illustration showing a plot of DCF fluorescence/DNA
fluorescence in LNCaP cells expressed as a percentage
of control 



untreated cells treated with increasing Rl 881
concentration, whereby the data shows that
pretreatment with MDL 72,527 effectively blocks
androgen induced ROS production in LNCaP cells.
[00049] FIGS. 7A-7D include pictures of prostate
sections of 20-week-old TRAMPxFVB Fl mice (Hybrid
Mouse Prostatic Lumens) injected with 8 mg/kgew
hydroethidine (HEt) i.v. one hour before sacrifice
(wherein TRAMP is the TRansgenic Adenocarcinoma of the
Mouse Prostate model), whereby FIG. 7A shows a
representative phase contrast microscopic picture of
prostate section from animals treated with vehicle
only, whereby FIG. 7B shows a fluorescence microscopic
picture of the prostate section shown in FIG. 7A,
whereby FIG. 7C shows a representative phase contrast
microscopic picture of the prostate section from
animals sacrificed 2 weeks after treatment with 6
administrations of 25 mg/kgBwof the N,N'-bis(2,3-
butadienyl)-l,4-butanediamine compound, whereby FIG.
7D shows a HEt fluorescence microscopic picture of the
prostate section shown in FIG. 7C, whereby all
pictures were taken at 2Ox magnification using an
Olympus(tm) BH-2 fluorescence microscope using 480 nm
excitation/600 nm emission filters coupled with a Sony
DSC-V3 digital camera set at F2.8 and 30 sec, whereby
the pictures illustrate a reduction in oxidative
stress due to administration of the drug, and whereby
less HEt fluorescence indicates less oxidative stress
in mice treated with MDL 72,527. [00050] FIG. 8 is a
graphical illustration of a plot of % animal surviving
vs. age of TRAMP male mice, whereby the animals were
treated with 25 mg/kg w of the N,N'-
bis(2,3-butadienyl)-l,4-butanediamine compound or
saline vehicle control i.p. on a biweekly regimen (at
weeks marked "tx") and followed for survival, whereby
survival was determined by the time to euthanization
due to tumor burden, and whereby the data shows an
improvement in overall survival by treating with MDL
72,527 in TRAMP mice. [00051] FIG. 9 is a graphical
illustration of a plot of animal body weight (g) vs.
animal age (weeks) for TRAMPxFVB mice treated with 25
mg/kgBw of MDL 72,527 or saline vehicle and a control
on a bi-weekly regimen (at weeks marked "tx"), whereby
the data demonstrates that the MDL 72,527 has no
material toxic effect as determined by changes in body
weight of the TRAMPxFVB mice. [00052] FIG. 10 is a
graphical illustration of a plot of percent animals
with distinct palpable tumor vs. animal age (weeks),
whereby TRAMPxFVB mice were treated with 25 mg/kgBwof
the N,N'-bis(2,3-butadienyl)-l,4-butanediamine
compound every two weeks (at "tx"), and whereby the
data demonstrates that the MDL 72,527 treatment delays
time to tumor development in TRAMPxFVB mice. 



[00053] FIG. 11 is a graphical illustration of a plot
of % animal surviving vs. age (weeks) of TRAMPxFVB
male mice, whereby the animals were treated with 25
mg/kgBw of the
N,N'-bis(2,3-butadienyl)-l,4-butanediamine compound or
saline vehicle control i.p. on a bi-weekly regimen (at
weeks marked "tx") and followed for survival, whereby
survival was determined by the time to euthanization
due to tumor burden, and whereby the data shows an
improvement in overall survival by treating with MDL
72,527 in TRAMPxFVB mice. [00054] FIG. 12 is a Western
blot analysis showing that administration of the
N,N'-bis(2,3-butadienyl)-l,4-butanediamine compound
induced blockage of the androgen effect in TRAMPxFVB
mice was not due to down-regulation of the Androgen
Receptor ("AR"). [00055] FIG. 13 shows a plot of DCF
fluorescence/DNA fluorescence representing ROS levels
in LNCaP cell clones transfected with vector alone or
with vector expressing siRNA against SSAT (si22),
whereby cells were untreated or treated with 1 nM Rl
881 for 96 h, whereby all data were normalized to that
of untreated cells transfected with vector alone,
whereby the 1 nM Rl 881 induced ROS production was
markedly reduced in SSAT-silenced LNCaP clone cells
(si22), and whereby the data show that polyarnine
oxidation is the source of ROS in PCa.[00056] FIGS. 14
and 15 show Kaplan-Meier survival plots of percent
survival vs. age of TRAMP in FIG. 14 and TR-AMPxFVB
male mice in FIG. 15, whereby the animals were treated
with either 25 mg/kgew MDL 72,527 or saline vehicle
control by intraperitoneal injection bi-weekly at
weeks marked by arrows and followed for survival,
whereby survival was determined by the time to
euthanization due to tumor burden, whereby (as shown
in FIG. 14) MDL 72,527 that was administered once in
two weeks x3 treatment improved overall survival of
TRAMP animals, and whereby (as shown in FIG. 15) MDL
72,527 that was administered one in 2 weeks x6
treatment increased overall survival of TRAMPxFVB
mice. [00057] FIG. 16 shows a plot of twenty-week old
animals with palpable tumor before 8 of the animals
were sacrificed for microscopic determination of
existence of Prostatic Intraepithelial Neoplasm (PIN)
or carcinoma in prostate tissue by pathological
examination, whereby the time to tumor development in
TRAMPxFVB treated with MDL 72,527 at 25 mg/kgsw once
every two weeks is shown. [00058] FIG. 17 shows a
picture of surgically removed human prostatic lumen
tissue from untreated men sliced in 4-5 mm thickness
and incubated in HEt (8mg/ml) solution for 60 min. at
37C before tissue processing (paraffin blocking and
microtome sectioning for fluorescence micrography),
whereby pictures were taken in 2Ox 



magnification at 480 nm excitation/595 run emission
wavelength, after treatment which included. [00059]
FIG. 18 shows a picture of the same section of human
prostate lumen used in FIG. 17, whereby the HEt
staining shows a difference between the epithelial
cells and the stromal cells, and whereby the data
confirm high oxidative stress only in the prostatic
epithelial cells. [00060] FIG. 19 shows the instant
method of making N,N'-bis(2,3-butadienyl)-
1,4-butanediamine. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS [00061] The invention is
directed to Nl,N4-bis(buta-l,3-dienyl)butane-l,4-
diamine dihydrochloride (also referred to as MDL
72,527 and N,N'-di-2,3-butadienyl- 1,4-butanediamine
dihydrochloride), or salts or solvates thereof, its
use as an antioxidant, its use in preventing and/or
treating prostate cancer in male humans, and its use
in reducing the concentration of reactive oxygen
species in human prostate glandtissue or any other
body tissue, and methods of making the compound
thereof. Other methods include inhibiting acetyl
polyamine oxidase in human prostate tissue or other
human body tissue comprising administering a
therapeutic amount of N,N'-bis(2,3-
butadienyl)-l,4-butanediarnine or a salt or solvate
thereof to the human, and a method of determining
oxidative stress in human prostate tissue or other
human or animal body tissue comprising measuring a
ratio of oxidized 2',7'-dichlorodihydrofluorescein
diacetate fluorescence:DNA fluorescence and
hydroethidine dye fluorescence ex vivo or in vivo. The
invention may be used ex vivo or in vivo on any mammal
such as a human or a dog. [00062] The instant
invention includes chemotherapeutic agents that
specifically reduce oxidative stress in prostate
tissue thereby preventing and/or treating prostate
cancer progression, particularly in high-risk
patients. It has been established that reactive oxygen
species ("ROS") are produced in the prostate gland at
relatively high levels as compared to other organs.
ROS include, but are not limited to, hydrogen
peroxide, superoxide, hydroxyl radical and nitric
acid. [00063] Without being limited to any theory, it
is theorized that administration of the instant
N,N'-bis(2 3-butadienyl)-l,4-butanediamine compound
inhibits the acetyl polyamine oxidase ("APAO") and
polyamine oxidase (PAO) processes by specifically
blocking the biochemical pathway for androgen-induced
oxidative stress (i.e., production of ROS) and thereby
targeting antioxidant therapy toward prostate gland
tissue. It is further theorized that administration of
the instant N,N'-bis(2,3-butadienyl)-
1,4-butanediamine compound has no adverse material
effect on the androgen-signaling 



pathway. The structure of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine is shown
below. Preferably, a free-form, salt or solvate of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine is
administered to a human or non-human mammal. The salt
or solvate form may be any pharmaceutically suitable
salt or solvate. Preferably, the pharmaceutically
suitable saltform is
N,N'-bis(2,3-butadienyl)-l,4-butanediamine '2HCl.
Preferably, the pharmaceutically suitable solvate form
is N,N'-bis(2,3-butadienyl)-l,4-butanediamine 2HC1
dissolved in a pharmaceutically suitable solvent, such
as a polar solvent, preferably water. [00064] As such,
administration of the instant
N,N'-bis(2,3-butadienyl)-l,4~ butanediamine compound
successfully delayed prostate tumor development and
increased the overall survival rate in the
well-accepted, preclinical transgenic adenocarcinoma
of mouse prostate ("TRAMP") model. (See, e.g., Garcia,
GE et al, 2- Methoxyestradiol Inhibits Prostate Tumor
Development in Transgenic Adenocarcinoma of Mouse
Prostate: Role of Tumor Necrosis Factor-oSimulated
Gene 6, Clin Cancer Res 12(3) (lFeb2006). The TRAMP
model spontaneously develops prostate cancer and dies
from the disease. Administration of the instant N N'-
bis(2,3-butadienyl)-l,4-butanediamine compound
markedly reduced oxidative stress in a cultured,
androgen dependent human tumor cell line and in
preneoplastic lesions in the TRAMP animal in vivo. The
instant N>Nl-bis(2,3-butadienyl)-l,4-butanediamine
compound may also be administered as an adjuvant
therapy to prevent recurrences in patients previously
treated for primary prostate tumor. [00065] It has
been reported that ROS are produced in the prostate
gland at a higher levels than other organs. ROS alters
growth or apoptosis-related genes either by direct
mutagenic effects on the DNA or by alterations in gene
expression. High ROS levels in prostate tissue may
play a major role in both initiation and progression
of prostate cancer. ROS may cause lipid peroxidation,
alter the activity of thiol-dependent enzymes, or
damage DNA. [00066] Low levels of ROS act as mitogens
inducing tumor or redox alterations due to ROS
production play a key role in specific signal
transduction pathways. High fat diets increase lipid
peroxidation (thereby producing ROS) which cause a
relatively higher incidence of prostate cancer in
industrialized nations as compared to developing
countries. Published data supports a decrease in the
incidence of prostate cancer where the diet includes
dietary antioxidants such as /S-carotene, /3-lycopene,
vitamin E and selenium, which reduces cellular ROS
levels. [00067] Recently, experimental and clinical
evidence directly links increased oxidative stress
with increased development of prostate tumors.
Immunohistochemistryhas been used to measure oxidative
stress induced oxidative damage to DNA bases in 



archival paraffin blocks of surgically removed
malignant and normal human prostate tissues. Malignant
and metastatic human prostate tumor tissues have shown
higher ROS induced protein and DNA base modifications
than normal prostate tissue. Immunohistochemistry has
also shown that oxidative damage to DNA and protein is
significantly higher in the preneoplastic lesions in
the TRAMP prostate as compared to adjacent normal
prostate tissue. [00068] Androgen has been identified
as a natural agent that induces oxidative stress in
prostate tissue. Hydroethidine dye fluoresces upon
oxidation by ROS. The presence of high oxidative
stress in LNCaP human tumor xenografts has been
observed in male nude mice in vivo. That increased
level of oxidative stress in tumor-bearing mice was
reduced within 72 hours after surgical castration
removing the naturally occurring source of androgen.
[00069] Exact molecular mechanisms concerning
androgen-induced production of ROS in prostate tissue
is unknown. Other pathways leading to increased ROS
production in CaP cells have been reported such as:
Expression of nuclear transcription factors (like
hypoxia-induced transcription factor ("HIF-l "),
NF-kB, AP-I, etc.); and, suppression of glutathione
S-transferees expression leading to reduced levels of
total glutathione, a reducing agent. The suggested
pathways may not be mutually exclusive. [00070]
Spermidine and spermine are polyamines whereby the
precursor diamine putrescine is an organic cation
present in all mammalian cells. Such polyamines are
essential for cell growth and proliferation. The semen
of healthy men contains large amounts of spermine (~ 3
mM) produced primarily during prostatic secretion.
[00071] As shown in Fig. 1, polyamine catabolism is
driven by a spermidine/spermine N-acetyltransferase
("SSAT") process that produces N-acetyl polyamines.
N-acetyl polyamines are oxidized by constitutive
enzyme APAO. APAO uses FAD that is reduced to FADH
during oxidation of the acetyl polyamines. FADH is
recycled back to FAD regenerating the active APAO
enzyme through production of H2O2 (i.e., a ROS).
Enhanced expression of polyamine catabolic enzymes
(through induction of specific transcription factors
and lowering of total cellular glutathione) may
enhance cellular oxidative stress due to polyamine
catabolism.[00072] As shown in Fig. 1, SSAT is the
rate-limiting enzyme of the polyamine catabolic
pathway. Acetyl polyamines produced by SSAT function
as substrates for APAO oxidation and concomitant ROS
production. Recent DNA microarray and qRTPCR data
suggest that androgen induces 30-50-fold
over-expression of the SSAT gene in androgen-dependent
LNCaP human prostate cancer cells. [00073] It is
well-accepted in the art that androgen, at
physiological 



concentrations, induces ROS production in androgen
dependent prostate cancer cells. A
2',7'-dichlorodihydrofluorescein diacetate (DCF)
oxidation assay was used to measure the ratio of
oxidized DCF:DNA fluorescence which is an accepted
measure of ROS levels in prostate cell lines. The data
and results are shown in Table 1. Table1 RQS in
rastate ceEsb DCFH oxidation assa = eta ov ne serum
F1/C4 = 1% Fetal bovine serum + 4 % Charcoal stripped
serum (androgen depleted) [00074] The LNCaP human
prostate cancer cells were grown in an
androgendepleted medium of 1% FBS and 4% charcoal
stripped FBS, (F1/C4) and in the presence or absence
of 1 nM synthetic androgen analog R l 881 with or
without 15 mM antioxidant a-tocopherol (vitamin E)
pretreatment. The ROS levels of LNCaP and DU145 human
prostate cancer cells are shown as being treated with
BE-3-3-3, which is a known SSAT inducing agent, with
or without 25 mM treatment with MDL 72,527. [00075]
The data in Table 1 suggest that ROS levels in all
prostate cancer cell lines are relatively higher than
those levels observed in normal prostatic epithelial
cells. The data in Table 1 also suggests that LNCaP
cells have relatively more ROS than DU- 145 cells;
that androgen analog R l 881 at 1 nM concentration,
which is comparable to physiological levels of
androgen, enhances the ROS level in LNCaP cells; that
a sub lethal dose of BE-3-3-3 ( 1 mM) enhances the ROS
levels in both cell lines; and that the ROS level
enhancement is reversed/reduced/prevented by
pretreatment with vitamin E and/or MDL 72,527. [00076]
As shown schematically in Fig. 1, unusually high
polyamine levels in prostate cells and high induction
of SSAT may induce large increases in ROS levels. A
DNA microarray analysis of gene expression in control
untreated LNCaP cells and cells treated with InM
androgen analog R1881 for 96 hours was performed twice
using Affymetrix Genechip Arrays. In both experiments,
SSAT was clearly identified as being highly
over-expressed in Rl 881 treated with LNCaP cells as
compared to untreated control cells. Among the list of
genes that are over-expressed (mote than 10- fold over
the control), SSAT was the only enzyme connected to
the ROS-generating pathway. [00077] Data generated
using the DNA microarray and qRT-PCR is shown in Fig.
3. Each data point is an average of readings from qty.
six identically-treated wells repeated twice in
triplicates. The qRT-PCR data show a 50-fold increase
in the SSAT gene expression of Rl 881 treated with
LNCaP cells as compared to the untreated control
cells. Its further noted that SSAT was over-expressed
only in cells treated with 



InM Rl 881 (which induces oxidative stress) but not in
cells treated with 0.05 nM Rl 881 where no increase in
oxidative stress was observed. It can be thus
postulated that androgen-induced SSAT gene expression
is a significant contributor to cellular ROS
production in androgen-dependent prostate cancer
cells. [00078] Fig. 4 shows the role of SSAT in
cellular ROS production using bisethyLnorspermine
(BE-3-3-3). BE-3-3-3 is known to induce SSAT enzyme
activity in various cell lines including
androgen-dependent LNCaP and androgen-independent
DU-145 prostate cancel cells. DU-145 cells were
treated with increasingconcentrations of BE-3-3-3 for
72 hours. Oxidative stress was measured using 96-well
plate based 2'7'-dichlorfluorescein diacetate dye
("DCF") oxidation assay. Each data point is an average
of qty. 6 identically-treated wells repeated twice in
triplicates. The data demonstrates that BE-3-3-3 (at a
non-cytotoxic dose, <l mM) increases polyamine
oxidation and increases cellular ROS levels, and that
polyamine oxidation is a significant factor for
producing oxidative stress in prostatic cells. [00079]
Figs. 5A-5E show the effect of pre-treating LNCaP
cells (with and without being treated with R1881) with
the instant N,N'-bis(2,3-butadienyl)-l,4-
butanediamine compound on polyamine and acetyl
polyamine levels. The HPLC method of quantitation was
used to quantify polyamine and acetyl polyamine levels
in LNCaP cells treated with 1 nM RI881  25 mM MDL
72,527. Each data point is an average of 2
determinations of cell pellets collected from qty. 3
independent experiments. Figs. 5A-5E show that
treatment with Rl 881 (at a final concentration of 1
nM for 96 hours) significantly increases putrescine
and spermidine levels, decreases the spermine level,
and, increases the N-acetyl spermidine and N-acetyl
spermine levels. [00080] It can be stated that Figs.
5A-5E support the conclusion that R1881 treatment
increases SSAT mRNA levels while enhancing SSAT enzyme
activity. In R1881 cells, pretreatment with the
instant N,N'-bis(2,3-butadienyl)-l,4-butanediamine
compound almost completely blocked the induced
increase in putrescine and spermidine levels
(attributable to the 1nM Rl 881), and it caused
significant increase in N-acetyl-spermidine and
N-acetylspermine levels without appreciably changing
the spermine level. An insignificantly small increase
in N-Ac-spermine level in cells treated with the
instant N,N'-bis(2,3-butadienyl)-l,4-butanediamine
compound was observed. It was also observed that cells
treated with MDL 72,527 at 25 mM efficiently and
effectively blocked APAO activity. The observed large
increase in acetyl polyamine levels also suggests that
administration of MDL 72,527 has no material effect on
SSAT gene expression and/or enzymatic activity in
androgen-treated cells. [00081] Shown in Fig. 6 is
data demonstrating that pretreatment administration 



of 25 mM MDL 72,527 effectively blocks androgen
induced production of ROS in LNCaP cells. ROS levels
in LNCaP cells were induced by increasing
concentration of Rl 881 for 96 hours with and without
the MDL 72,527 pretreatment. Results were determined
using DCF oxidation assay methods. Each data point is
an average ofreadings from qty. 6 wells repeated twice
in triplicates. Data concerning the ROS levels of
cells pre-treated with the
N,N'-bis(2,3-butadienyl)-l,4-butanediamme compound
were normalized respecting the effects of
administering MDL 72,527 alone. The data in Fig. 6
suggest that pretreatment using MDL 72,527 ( > 1 nM)
effectively blocks Rl 881-induced ROS production. The
data also suggest that inhibition of polyamine oxidase
using MDL 72,527 significantly reduces cellular ROS
levels in androgen-dependent prostate cancer cells,
and that MDL 72,527 is an effective anti oxidant that
specifically blocks androgen-induced ROS production in
androgendependent human prostate cancer cells. [00082]
Figs. 7A-7D show that administration of the
N,N'-bis(2,3-butadienyl)- 1,4-butanediamine compound
reduces oxidative stress in prostate tissue in
TRAMPxFVB animals in vivo. A method using
hydroethidine (HEt) dye oxidation was standardized to
observe oxidative stress in prostate tumors in vivo.
HEt oxidizes to 2- hydroxy ethidium specifically by a
ROS(41). The 2-hydroxy ethidium fluoresces at 488 ran
excitation and 595 ran emission frequencies. The HEt
dye may be safely injected into animals at least 1
hour before sacrifice. Twenty-week old TRAMPxFVB
animals were injected with HEt (8 mg/kgBw) 1 hour
before sacrifice. After sacrifice, prostate glands
were collected, formalin-fixed and paraffin-embedded.
Paraffin blocks were microtome-sectioned, and the
tissues were deparaffinized, observed using
fluorescence microscopy, and analyzed using digital
image analysis. The images are shown in Figs. 7A-7D).
[00083] Fig. 7A shows a phase contrast microscopic
picture of a prostate section from animals treated
with vehicle only. Fig. 7B shows fluorescence
microscopic picture of the prostate section shown in
Fig. 7A. Fig. 7C shows the phase contrast microscopic
picture of the prostate section from animals
sacrificed 2 weeks after treatment with 6
administrations of 25 mg/kg wMDL 72,527. Fig. 7D shows
a HEt fluorescence microscopic picture of the prostate
section shown in Fig. 7C. The picture shown in Figs.
7A-7D were taken at 2Ox magnification using an Olympus
BH-2 fluorescence microscope using 480 run
excitation/600 nm emission filters coupled with a Sony
DSC-V3 digital camera set at F2.8 and 30 sec.
exposure. [00084] High fluorescence (due to HEt
oxidation) was generally observed in the prostatic
lumen, particularly at the edges of the invading
cells, which started formingprostatic intraepithelial
neoplasia (PIN). In contrast, n o dye oxidation was
detected in 



the prostatic TRAMP mice tissues treated with MDL
72,527 (see Fig. 7D) as confirmed by the subsequent
H&E staining. The data shown in Figs. 7A-7D suggest
that the N,N'-bis(2,3-butadienyl)-l,4-butanediamine
compound significantly inhibits oxidative stress in
vivo within the prostatic lumen of TRAMP mice that
started forming PIN, which further suggests that
polyamine oxidation is a significant contributor to
oxidative stress in cultured human prostate cells and
the prostatic lumen of TRAMP animals in vivo. [000851
DCFH oxidation assay. The 96-well cultures or freshly
re-sected animal or human tissues were assayed for
estimation of ROS levels in intact cells using the dye
2',7' -dichlorofluorescein diacetate (DCF) (Molecular
Probes, Inc., Eugene, OR). Re sected tissues or cell
cultures were washed with 200 mL Kreb's Ringer buffer
(116 mM NaCl, 4.2 mM KCl, 2.5 mM CaCl 2, 1.6 mM NaH
2PO4, 1.2 mM MgSO 4, 22 mM NaHCO 3, and 11 mM
D-glucose), pre-warmed to 37C 5 incubated at 37C in
100 jU.L Kreb's Ringer buffer containing 10 mg/mL
(final concentration) DCF dye for 4 5 minutes. Each
96-well culture plate was scanned on a CytoFluor
2350(tm) plate scanner (Applied Biosystems, Foster
City, CA) using the 485 excitation/530 emission
frequencies. Each tissue sample was scanned. [00086]
Hydroethidine Assay. Hydroethidine dye was dissolved
in DMSO (100 mg/ml) and diluted in isotonic saline to
1 mg/ml before injection. The dye was either injected
i.v. into mice through tail vein 1 hour before
sacrifice (in vivo) or freshly re sected human and
animal tissues were washed in isotonic PBS and soaked
in 8 mg/ml dye solution in Kreb's Ringer buffer
pre-warmed at 37C for 60 minutes at 37C (ex vivo)
before processing. For in vivo assays, animals were
euthanized and bled before collecting tumor and other
tissues. Tissues after treatment were embedded in
paraffin blocks. Microtome sections of the blocks were
mounted on slides and were quantitated for
fluorescence at 488 run excitation/ 595 run emission
frequencies. [00087] DNA Assay. Fifty uL of Kreb's
Ringer Buffer (40ug/mL) containing Hoechst 33342 dye,
which contains, was added to each well 45 minutes and
to all tissues 60 minutes before fluorescence
measurements. The DNA fluorescence was determined 360
nm excitation/460 nm emission. All DCF or
Hydroethidine fluorescence were normalized to DNA
fluorescence for proper quantitation of oxidative
stress. [00088] BD Bioimager. All fluorescence
readings were quantified using a BD Pathway Bioimager
automated, confocal, real-time, single cell kinetic
and endpoint imaging system (BD Biosciences (Laguna
Hills, CA). [00089] The data shown in Fig. 8 suggest
that administration of the N,N'-bis(2,3- 



butadienyl)-l,4-butanediamine compound increases the
overall survival ("OS") rate of TRAMP mice. TRAMP mice
that spontaneously form prostate tumors at 20-22 weeks
of age and mostly die of the tumor burden at 30-32
weeks in age were tested. TRAMPxFVB mice that start
forming prostate tumors at 12-14 weeks in age and
mostly die of the tumor burden at 20-22 weeks in age
were also tested (data shown in Figs. 9-11). As shown
in Fig. 9, a dose of 25 mg/kgsw of the MDL 72,527 was
used, which was well-tolerated (i.e., no overt signs
of toxicity, abnormal behavior or body weight loss was
observed). A dose above 20 mg/kgew was required to
completely inhibit mouse acetyl polyamine oxidase.
[00090] In the TRAMP animal study, the
N,N'-bis(2,3-butadienyl)-l ,4- butanediamine compound
was administered at 22 weeks, whereby a few of the
animals had started showing palpable tumors. The
animals (qty. 5 in each group) were injected 3 times
with 25 mg/kgBw of MDL 72,527 i.p. on a bi-weekly
regimen. OS is shown in Fig. 8, which suggests
significant improvement compared to animals treated
with the vehicle. [00091] In the study using the
TRAMPxFVB mice, qty. 8 animal were in the MDL
72,527-treated group, and qty. 8 mice were in the
vehicle-treated group. Since these animals start
prostate tumor development at an earlier age than do
the TRAMP animals, treatment began at 8 weeks of age.
Treatment included qty. 6 injections of MDL 72,527 at
25 mg/kgew i-p- on a bi-weekly administration regimen
schedule. Theresults are shown in Fig. 11 which
suggests a significant increase in OS for the animals
treated with MDL 72,527 as compared to the vehicle
control. Over 60% of the MDL 72,527-treated TRAMPxFVB
mice survived at least 8 weeks after the end of the
therapy, and at least 6 weeks after the death of the
entire group of control vehicletreated animals. The
data in Figs. 8 and 9 show that different strains of
TRAMP animals reproducibly show over 60% survival
benefit for MDL 72,527-treated animals as compared to
the vehicle-treated mice. [00092] The data shown in
Fig. 10 suggest that administration of the N5N'-
bis(2,3-butadienyl)-l,4-butanediamine compound delays
the time to tumor development in TRAMPxFVB mice. Signs
of palpable prostate tumor development were monitored
twice every week. At 11 weeks (29 week old animals)
after MDL 72,527-treatment (at 25 mg/kgBw administered
once bi-weekly) was discontinued, over 40% of the
treated mice exhibited no signs of palpable tumor in
the prostate or in any other part of the body. [00093]
The data shown in Figs. 1-18 demonstrate that the
N,N'-bis(2,3- butadienyl)-l,4-butanediamine compound
effectively blocks androgen induced 



oxidative stress in human prostate cancer cells and in
the prostate gland of TRAMP animals. The data also
show that MDL 72,527 delays time to tumor development
in TRAMP animals resulting in a statistically
significant increase in OS. [00094] Another aspect of
the invention is an improved synthesis of making
N,N'-bis(2,3-butadienyl)-l,4-butanediamine. MDL 72,527
is a potent, irreversible inhibitor of mammalian
polyamine oxidase and it exhibits aKj of 0.9 mM
against pig liver polyamine oxidase. A known synthesis
of MDL involves converting N-Bocprotected
propargylamine to the corresponding (bis)allene,
followed by coupling of 2 equivalents of the protected
allene to 1,4-diiodobutane. Deprotection of the
resulting N-Boc-protected (bis)allene yielded MDL
72,527. The known synthesis is problematic in that the
electrophilic nature of the allene moiety yielded a
number of side products during alkylation of the
diiodide. The overall yield is disadvantageously low.
[00095] The instant method of making
N,N'-bis(2,3-butadienyl)-l ,4- butanediamine has an
advantageously high yield. The instant method also
avoids making undesirable side products. The instant
method is set forth in Fig. 19.[00096] Commercially
available putrescine 1 is (bis)-N-Boc protected to
produce compound 2 (85.2% yield). Compound 2 is used
to alkylate qty. 2 equivalents of propargyl bromide in
the presence of sodium hydride producing compound 3
(59.5% yield). Yields in that transformation are
further enhanced by using a mixture of
dimethylformamide ("DMF") and tetrahydrofuran ("THF")
in a ratio of 1:5. The propargyl groups in compound 3
are converted to the corresponding allenes in the
presence of CuBr, formaldehyde, and diisopropylamine
to yield intermediate compound 4 (38.7% yield).
Compound 4 is de-protected in the presence of HCl to
yield the desired target molecule MDL 72,527 (white
solid, 65.8% yield). [00097] HPLC method of
quantitation of MDL, natural polyamines and their
acetyl derivatives in cell extracts as well as in
human and animal serum is standardized. Therefore, the
pharmacokinetics and pharmocodynamics of MDL 72,527
may be determined. [00098] Salts of the instant
N,N'-bis(2,3-butadienyl)-l ,4-butanediamine compound
may be a pharmaceutically suitable (i.e.,
pharmaceutically acceptable) salt including, but not
limited to, acid addition salts formed by mixing a
solution of the MDL compound with a solution of a
pharmaceutically acceptable acid. The pharmaceutically
acceptable acid may be hydrochloric acid,
methanesulphonic acid, fumaric acid, maleic acid,
succinic acid, acetic acid, benzoic acid, oxalic acid,
citric acid, tartaric acid, carbonic acid or
phosphoric acid. Various pharmaceutically acceptable
salts are well known in the art and may b e used with
N,N'-bis(2,3- 



butadienyl)-l,4-butanediamine such as those disclosed
in (Berge SM et al., "Pharmaceutical Salts." J. Pharm.
Sd. 66:1-19 (1977) and Haynes DA et al., "Occurrence
of pharmaceutically acceptable anions and cations in
the Cambridge Structural Database," J. Pharm. Sd.
94:21 11-2120 (2005), which are hereby incorporated
herein by reference. For example, the list of
FDA-approved commercially marketed salts includes
acetate, benzenesulfonate, benzoate, bicarbonate,
bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate, dihydrochloride,
edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate,
mucate, napsylate,mitrate, pamoate, pantothenate,
phosphate, diphosphate, polygalacturonate, salicylate,
stearate, subacetate, succinate, sulfate, tannate,
tartrate, teoclate, and triethiodide. [000991 The
N,N'-bis(2,3-butadienyl)-l,4-butanediamine compound
(or salt or solvate thereof) may be administered as an
oral dosage form such as uncoated tablets, coated
tablets, hard or soft gelatin capsules, powders,
capsules, pellets, solutions, suspensions, elixirs or
emulsions. The oral dosage form may be administered in
accordance with a dosing regimen to achieve a suitable
therapeutic effect. The oral dosage form is also
defined by a pharmaceutical composition comprising the
pharmaceutical active ingredient (API) and various
pharmaceutically acceptable/suitable carriers
(aqueous, non-aqueous, solutions, suspensions, or
emulsions), excipients, solvents, additives, vehicles,
stabilizers, inert diluents, binders (e.g., acacia,
cornstarch, gelatin), disintegrating agents (e.g.,
cornstarch, potato starch, alginic acid), lubricants
(e.g., stearic acid, magnesium stearate) and the like.
[000100] For example, pharmaceutically acceptable
aqueous carriers include, but are not limited to,
gums, starches, sugars, lactose, sucrose, cellulosic
materials, water, alcohol/water mixtures, phosphate
buffer (0.01-0. IM, or more preferably 0.05M) and 0.9%
saline. Non-aqueous solvents include, but are not
limited to, propylene glycol, polyethylene glycol,
vegetable oil (e.g., olive oil, ethyl oleate, and the
like). Various pharmaceutically acceptable USP
approved excipients may also be used, including but
not limited to, albumin, gelatin, detergents (e.g.,
Tween 20, Tween 80, Pluronic F68, bile acid salts and
the like), solubilizing agents (e.g., glycerol,
polyethylene glycerol, and the like), antioxidants
(e.g., ascorbic acid, sodium metabisulfite, and the
like), preservatives (e.g., thimerosal, benzyl
alcohol, paraben, and the like), fatty acids, waxes,
poloxamers, poloxamines, bulking substances or
tonicity modifiers (e.g., lactose, mannitol, and the
like), polymers for covalent attachment or
complexation with 



metal ions, polylactic acid, polyglycolic acid,
hydrogel agents, liposomes, microemulsion agents,
micelle agents, milamellar agents, multilamellar
vesicles, erythrocyte ghost agents or spheroplast
agents.We claim: 1. A method of reducing the
concentration of reactive oxygen species in the
prostate of a human male comprising administering a
therapeutic amount of N N'-
bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof. 2.
A method of claim 1, wherein the reactive oxygen
species are one or more members selected from the
group consisting of hydrogen peroxide, superoxide,
hydroxyl radical and nitric oxide. 3. A method of
prophylactically treating cancer of the prostate in a
male human comprising administering a therapeutic
amount of N,N'-bis(2,3-butadienyl)-l,4- butanediamine
or a pharmaceutically suitable salt or solvate
thereof. 4. A method of treating cancer in the
prostate of a human male comprising administering a
therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof. 5.
The method of any one of claims 1-4, wherein the salt
is a ^hydrochloride salt. 6. The method of any one of
claims 1-4, wherein the therapeutic amount is in the
range of about 1-100 mg/kg w and wherein the
therapeutic amount is dosed in the range of bi-weekly
to daily. 7. The method of any one of claims 1-4,
wherein the therapeutic amount is in the range of
about 10-40 mg/kgB , and wherein the therapeutic
amount is dosed weekly.8. The method of any one of
claims 1-4, wherein the therapeutic amount is around
25 mg/kg w, and wherein the therapeutic amount is
dosed bi-weekly. 9. An oral pharmaceutical composition
comprising: a therapeutically effective amount of an
active pharmaceutical ingredient comprising
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof,
and, one or more pharmaceutically suitable members
selected from the group consisting of a carrier,
excipient, solvent, additive, vehicle, stabilizer,
inert diluent, binder, disintegrating agent and
binder. 10. The oral pharmaceutical composition of
claim 9 in a form selected from the group consisting
of uncoated tablet, coated tablet, hard gelatin
capsule, soft gelatin capsule, powder, capsule,
pellet, solution, suspension, elixir and emulsion. 



11. The method of claim 1, further comprising:
determining the reduced concentration of reactive
oxygen species by measuring ex vivo a ratio of
oxidized 2',7'-dichlorodihydrofluorescein diacetate
fluorescence:DNA fluorescence. 12. The method of claim
1, further comprising: determining the reduced
concentration of reactive oxygen species by measuring
ex vivo a ratio of oxidized hydroethidine
fluorescence:DNA fluorescence. 13. A method of
inhibiting acetyl polyamine oxidase in the prostate of
a human male comprising administering a therapeutic
amount of N,N'-bis(2,3- butadienyl)-l,4-butanediamine
or a salt or solvate thereof to the human. 14. The
method of claim 13, wherein the acetyl polyamine
oxidase is inhibited by at least 50% as compared to an
untreated human male.15. A method of determining
oxidative stress in human tissue comprising measuring
ex vivo a ratio of oxidized
2',7'-dichlorodihydrofluorescein diacetate
fluorescence:DNA fluorescence. 16. A method of
deterrnining oxidative stress in human tissue
comprising measuring ex vivo a ratio of oxidized
hydroethidine fluorescence :DNA fluorescence. 17. The
method of claims 15 or 16, wherein the human tissue is
human male prostate tissue derived from a tumor
biopsy. 18. The method of claims 15 or 16, wherein the
human tissue is taken from a tumor biopsy from a part
of the body other than the prostate. 19. A method of
treating cancer in the prostate of a male dog
comprising administering a therapeutic amount of
N,N'-bis(2,3-butadienyl)-l,4-butanediamine or a
pharmaceutically suitable salt or solvate thereof to
the dog. 20. A method of reducing the concentration of
reactive oxygen species in human tissue comprising
administering a therapeutic amount of N,N'-bis(2,3-
butadienyl)-l,4-butanediamine or a pharmaceutically
suitable salt or solvate thereof to the human. 21. The
method of claim 20, wherein the reactive oxygen
species are one or more members selected from the
group consisting of hydrogen peroxide, superoxide,
hydroxyl radical and nitric oxide. 22. A reagent kit
for measuring the concentration of reactive oxygen
species ex vivo or in vivo in a mammal cell, organ or
biopsy comprising: . a first component comprising a
hydroethidine dye, and, a second component comprising
a live cell DNA stain.23. A method of using the kit of
claim 22 to measure the concentration of reactive
oxygen species ex vivo in tissue derived from mammal
cells, organs or biopsies 



comprising: dyeing a first tissue with the
hydroethidine dye to produce a first number of
fluorescence units, dyeing a second tissue with the
live cell DNA stain to produce a second number of
fluorescence units, and, normalizing the first number
of fluorescence units to the second number of
fluorescence units to quantify the concentration of
reactive oxygen species. 24. The method of any one of
claims 1-4, 11-14 or 19-21, wherein the salt is a
member selected from the group consisting of acetate,
benzenesulfonate, benzoate, bicarbonate, bitartrate,
bromide, calcium edetate, camsylate, carbonate,
chloride, citrate, dihydrochloride, edetate,
edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate,
mucate, napsylate, mitrate, pamoate, pantothenate,
phosphate, diphosphate, polygalacturonate, salicylate,
stearate, subacetate, succinate, sulfate, tannate,
tartrate, teoclate, and triethiodide. 25. The oral
pharmaceutical composition of claims 9 or 10, wherein
the salt is a member selected from the group
consisting of acetate, benzenesulfonate, benzoate,
bicarbonate, bitartrate, bromide, calcium edetate,
camsylate, carbonate, chloride, citrate,
dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, gluceptate, gluconate, glutamate,
glycollylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate,
iodide, isethionate, lactate, lactobionate, malate,
maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate,
mitrate, pamoate, pantothenate, phosphate,
diphosphate, polygalacturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannate, tartrate,
teoclate, and triethiodide.26. The method of claim 1,
wherein the therapeutic amount is an amount sufficient
to lower the concentration of one or more reactive
oxygen species in the prostate by at least 50% as
compared to the concentrations of reactive oxygen
species in an untreated control human male. 27. The
method of claim 3, wherein the therapeutic amount is
an amount sufficient to prevent or reduce the
occurrence and/or recurrence of prostate cancer as
compared to an untreated human male control with or
without previously diagnosed prostate cancer. 28. The
method of claim 4, wherein the therapeutic amount is
an amount 



sufficient to stop or reduce the progression,
morbidity and/or mortality due to prostate cancer. 29.
The method of claim 20, wherein the therapeutic amount
is an amount sufficient to lower the concentration of
one or more reactive oxygen species in the prostate by
at least 50% as compared to the concentration of
reactive oxygen species in untreated human tissue. 30.
The method of claim 1, further comprising: determining
the reduced concentration of reactive oxygen species
by measuring a ratio of oxidized hydroethidine
fluorescence:DNA fluorescence ex vivo. 31. A method of
determining oxidative stress in human male prostate
tissue comprising measuring a ratio of oxidized
2\7'-dichlorodihydrofluorescein diacetate
fluorescence:DNA fluorescence in vivo. 32. The kit of
claim 22, wherein the live cell DNA stain
comprises:33. The method of claim 23, wherein the live
cell DNA comprises: 34. A reagent kit for measuring
the concentration of reactive oxygen species ex vivo
or in vivo in a mammal cell, organ or biopsy
comprising: a first component comprising a
2',7'-dichlorodihydrofluorescein diacetate dye, and, a
second component comprising a live cell DNA stain. 35.
The reagent kit of claim 34, wherein the live cell DNA
comprises: 36. A method of using the kit of claim 34
to measure the concentration of reactive oxygen
species ex vivo in tissue derived from mammal cells,
organs or biopsies comprising: dyeing a first tissue
with the 2I,7'-dichlorodihydrofluorescein diacetate
dye to produce a first number of fluorescence
units,dyeing a second tissue with the live cell DNA
stain to produce a second number of fluorescence
units, and, normalizing the first number of
fluorescence units to the second number of
fluorescence units to quantify the concentration of
reactive oxygen species. 37. The method of claim 36,
wherein the live cell DNA comprises: 


