
Compositions and Methods of Use of Phorbol Esters
Related Applications This application claims priority
benefits of United States Provisional patent
application Serial No. 60/898,810, filed January 31,
2007, which is incorporated herein in its entirety by
reference. Technical Field [0001] The present
invention relates generally to the field of cytopathic
diseases. More specifically, the invention relates to
compositions containing and methods of using phorbol
esters to treat cytopathic conditions and diseases
that cause such cytopathic conditions. Background
[0002] Phorbol is a natural, plant-derived organic
compound of the tigliane family of diterpenes. It was
first isolated in 1934 as a hydrolysis product of
croton oil derived from the seeds of Croton tiglium, a
leafy shrub of the Euphorbiaceae family that is native
to Southeastern Asia. Various esters of phorbol have
important biological properties including the reported
ability to mimic diacylglycerols and activate protein
kinase C (PKC), modulating downstream cell signaling
pathways including the mitogen-activated protein
kinase (MAPK) pathways. Phorbol esters are
additionally thought to bind to chimaerins, the Ras
activator RasGRP, and the vesicle-priming protein
Munc-13 (Brose N, Rosenmund C.,. JCeIl Sci;l 15:4399^1
1 (2002)). Some phorbol esters also induce nuclear
factor-kappa B (NF-kB). The most notable physiological
property of phorbol esters is their reported capacity
to act as tumor promoters. [0003]
12-O-tetradecanoylphorbol- 13-acetate (TPA), also
called phorbol- 12- myristate- 13 -acetate (PMA), is a
phorbol ester used in models of carcinogenesis as an
inducer for differentiation and/or apoptosis in
multiple cell lines and primary cells. TPA has also
been reported to cause an increase in circulating
white blood cells and neutrophils in patients whose
bone marrow function has been depressed by
chemotherapy. (Han Z. T. et al. Proc. Natl. Acad. Sci.
95, 5363-5365 (1998)) and inhibit the HIV-cytopathic
effects on MT-4 cells. (Mekkawy S. et al,
Phytochemistry 53, 47-464 (2000)). However, due to a
variety of factors, including caustic reactionswhen
contacted with the skin and concerns for its potential
toxicity, TPA has not been shown to be an effective
tool for treating, managing, or preventing HIV or
AIDS. [0004] Current therapeutics for cytopathic
diseases such as various forms of neoplastic disease
and viral diseases such as HIV and AIDS suffer from a
number of drawbacks such as insufficient potency and
intolerable side effects. For many patients, toxic
side effects of diminish their quality of life to such
an extent they simply stop taking their medications.
For others, therapeutic schedules are so complicated
and inconvenient that compliance is limited. Other
patients experience excellent results initially, but
suffer relapses despite full compliance with
therapeutic regimens. [0005] Treatment failure in most
HIV cases is attributed to the emergence of resistant
strains of HIV. Incomplete viral suppression caused by
insufficient drug potency, poor compliance due to
complicated drug regimens, and other factors
contribute to this problem. Additionally, during the
long period of clinical latency of HIV infection, a
subset of quiescent memory CD4 T-cells harbor
integrated but transcriptionally silent proviruses.
This reservoir protects latent HIV from retroviral
therapy and poses a substantial barrier to eradication
of HIV in infected patients. [0006] Cancer treatments
generally involve a combination of surgery,
chemotherapy, hormonal therapy and/or radiation
treatment to eradicate neoplastic cells in a patient.
However, all of these approaches pose significant
drawbacks and added risks such as increased
susceptibility to infection. Surgery, for example, may
be contraindicated due to the health of a patient.
Additionally, it may be difficult to obtain clear
margins around a tumor, resulting in some neoplastic
tissue being left behind and an increased chance of
recurrence of the disease. Almost all current
chemotherapeutic agents are toxic, and chemotherapy
causes significant side effects including severe
nausea, bone marrow depression, and immunosuppression.
They also cannot be specifically targeted to cancer
cells and therefore may kill healthy cells as well as
cancerous ones. Additionally, there are frequently
relapsed/refractory neoplasms which are resistant to
current therapeutics. [0007] There is clearly a need
for new and more effective treatments for individuals
suffering from cytopathic disorders, including those
caused by neoplastic disease as well as viral
infections such as HIV and AIDS.Summary of the
Exemplary Embodiments of the Invention [0008] The
present invention relates to compositions containing
and methods of using phorbol esters in the treatment
of cytopathic diseases. [0009] In one embodiment,
phorbol esters and derivatives of phorbol esters are
used 



to treat cytopathic diseases such as HIV and
associated conditions such as AIDS. The compositions
and methods of the present invention may accomplish
the treatment of HIV and associated conditions such as
AIDS by any means possible. In some embodiments, the
compositions and methods may modify HIV receptor
activity in mammalian subjects. In another embodiment,
compositions and methods may decrease the number of
latent HIV reservoirs in an HIV-infected subject. In a
further embodiment, it may enhance HIV activation in
latent pro-viral cells. In additional embodiments, it
may inhibit HIV-cytopathic effects. [0010] In another
embodiment, compositions containing phorbol esters and
phorbol ester derivatives may be used for treating and
managing symptoms of HIV and AIDS in mammalian
subjects. Targeted symptoms for treatment and
management employing the compositions and methods of
the invention include, but are not limited to, oral
lesions, fatigue, skin thrush, fever, lack of
appetite, diarrhea, apthous ulcers, malabsorbtion,
thrombocytopenia, weight loss, anemia, lymph node
enlargement, susceptibility to and severity of
secondary conditions such as mycobacterium avium
complex, salmonellosis, syphilis, neuroshyphilis,
turberculosis (TB), bacillary angiomatosis,
aspergillosis, candidiasis, coccidioidomycosis,
listeriosis, pelvic inflammatory disease, Burkitt's
lymphoma, cryptococcal meningitis, histoplasmosis,
Kaposi's sarcoma, lymphoma, systemic non-Hodgkin's
lymphoma (NHL), primary CNS lymphoma,
cryptosporidiosis, isosporiasis, microsporidiosis,
Pneumocystis carinii pneumonia (PCP), toxoplasmosis,
cytomegalovirus (CMV), hepatitis, herpes simplex,
herpes zoster, human papiloma virus (HPV, genital
warts, cervical cancer), molluscum contagiosum, oral
hairy leukoplakia (OHL), and progressive multifocal
leukoencephalopathy (PML). [0011] In a further
embodiment, compounds containing phorbol esters and
derivatives of phorbol esters may be used to treat
cytopathic conditions such as neoplastic diseases.
Such neoplasms may be malignant or benign. In some
embodiments, neoplasms may be solid or non-solid
cancers. In other embodiments, the neoplasms may be
relapses. In another embodiment, the neoplasms may be
refractory.Exemplary neoplasms include, but are not
limited to, hematologic malignancies/bone marrow
disorders, including, but not limited to, leukemia,
including acute myeloid leukemia (AML), chronic
myeloid leukemia (CML), chronic myeloid leukemia blast
crisis, myelodysplasia, and myeloproliferative
syndrome; lymphoma, including Hodgkins and
nun-Hodgkins lymphoma; subcutaneous adenocarcinoma;
ovarian teratocarcinoma; and prostate cancer. Other
neoplastic conditions amenable to treatment using the
methods and compositions include other cancer
disorders and conditions, including solid tumors of
various types, where successful treatment and/or
remission will be determined according to conventional
methods, such as determining size reduction of solid
tumors, and/or histopathological studies to assess
growth, stage, metastatic state or potential, presence
or expression levels of histological cancer markers,
etc. [0012] Compositions and methods herein may
additionally be used treat symptoms of neoplastic
disease including, but not limited to, anemia; chronic
fatigue; excessive or easy bleeding, such as bleeding
of the nose, gums, and under the skin; easy bruising,
particularly bruising with no apparent cause;
shortness of breath; petechiae; recurrent fever;
swollen gums; slow healing of cuts; bone and joint
discomfort; recurrent infections; weight loss;
itching; night sweats; lymph node swelling; fever;
abdominal pain and discomfort; disturbances in vision;
coughing; loss of appetite; pain in the chest;
difficulty swallowing; swelling of the face, neck and
upper extremities; a need to urinate frequently,
especially at night; difficulty starting urination or
holding back urine; weak or interrupted flow of urine;
painful or burning urination; difficulty in having an
erection; painful ejaculation; blood in urine or
semen; frequent pain or stiffness in the lower back,
hips, or upper thighs; and weakness. [0013] In yet
another embodiment, the phorbol esters and derivatives
of phorbol esters may be used to modulate cell
signaling pathways. Such modulation may have a variety
of results, for example, in some embodiments, the use
of compositions containing phorbol esters and
derivatives of phorbol esters may increase white blood
cell counts in mammalian subjects. In another
embodiment, compositions containing phorbol esters
and/or phorbol ester derivatives may alter the release
of ThI cytokines in mammalian subjects. In a further
embodiment, compositions containing phorbol esters
and/or phorbol ester derivatives may alter the release
of interleukin 2 (IL-2) in mammalian subjects. In an
additional embodiment, compositions containing phorbol
esters and/or phorbol ester derivatives may alter the
release of interferon inmammalian subjects. In yet
another embodiment, compositions containing phorbol
esters and/or phorbol ester derivatives may alter the
rate of ERK phosphorylation. [0014] The invention
achieves the foregoing and satisfies additional
objects and advantages by providing novel and
surprisingly effective methods and compositions 



for modulating cell signaling pathways and/or treating
cytopathic diseases and symptoms of cytopathic
diseases or conditions using compositions containing a
phorbol ester or derivative composition of the Formula
I, below: Formula I o _; if wherein R i and R2 may be
hydrogen;  1 wherein the alkyl group o O Ii Il
contains 1 to 15 carbon atoms; O o c-ben zyi anc j
substituted derivatives thereof and R3 may be hydrogen
or o Il O'- C lfcen l and substituted derivatives
thereof . [0015] In another embodiment, at least one
of R i and R2 are other than hydrogen and o I ! O-
C-L""CI albftiyt. R3 is hydrogen or and substituted
derivatives thereof. In yet ? another embodiment,
either R i or R2 is r ~ l5 a y ' the remaining Ri or o
R2 is - o-cIl -i-mwaikyt an( R s hydrogen.[0016] The
alkyl, alkenyl, phenyl and benzyl groups of the
formulas herein may be unsubstituted or substituted
with halogens, preferably, chlorine, fluorine or
bromine; nitro; amino; and/or similar type radicals.
[0017] In a further embodiment, the invention achieves
these objects and satisfies additional objects and
advantages by providing novel and surprisingly
effective methods and compositions for modulating cell
signaling pathways and/or treating cytopathic diseases
or conditions associated with cytopathic diseases
using an exemplary phorbol ester composition such as
12-O-tetradecanoylphorbol-13-acetate (TPA) of Formula
II, below: Formula II [0018] Useful phorbol esters and
related compounds and derivatives within the
formulations and methods of the invention include, but
are not limited to, other pharmaceutically acceptable
active salts of said compounds, as well as active
isomers, enantiomers, polymorphs, glycosylated
derivatives, solvates, hydrates, and/or prodrugs of
said compounds. Exemplary forms of phorbol esters for
use within the compositions and methods of the
invention include, but are not limited to, phorbol 13-
butyrate; phorbol 12-decanoate; phorbol 13-decanoate;
phorbol 12,1 3-diacetate; phorbol 13,20-diacetate;
phorbol 12,13-dibenzoate; phorbol 12,13-dibutyrate;
phorbol 12,13-didecanoate; phorbol 12,13-dihexanoate;
phorbol 12,13-dipropionate; phorbol 12-myristate;
phorbol 13-myristate; phorbol 12-myristate-13-acetate
(also known as TPA or PMA); phorbol
12,13,20-triacetate; 12-deoxyphorbol 13-angelate; 12-
deoxyphorbol 13-angelate 20-acetate; 12-deoxyphorbol
13-isobutyrate; 12- deoxyphorbol
13-isobutyrate-20-acetate; 12-deoxyphorbol
13-phenylacetate; 12- deoxyphorbol 13-phenylacetate
20-acetate; 12-deoxyphorbol 13-tetradecanoate; phorbol
12-tigliate 13-decanoate; 12-deoxyphorbol 13-acetate;
phorbol 12-acetate; and phorbol 13-acetate.[0019] In
exemplary embodiments, the compositions and methods of
the invention employ a phorbol ester compound of
Formula I to treat and/or prevent symptoms of
cytopathic diseases including, but not limited to,
symptoms of HIV and AIDS or other diseases and
conditions associated with HIV and AIDS such as
opportunistic infections, as well as symptoms of
neoplastic diseases or other diseases and conditions
associated with neoplastic diseases. [0020] Mammalian
subjects amenable to treatment with phorbol esters of
Formula I, particularly TPA, according to the methods
of the invention include, but are not limited to,
subjects with HIV and AIDS, as well as subjects with
symptoms, or secondary or opportunistic diseases
associated with HIV and AIDS, such as oral lesions,
fatigue, skin thrush, fever, lack of appetite,
diarrhea, apthous ulcers, malabsorption,
thrombocytopenia, weight loss, anemia, lymph node
enlargement, mycobacterium avium complex,
salmonellosis, syphilis, neuroshyphilis, turberculosis
(TB), bacillary angiomatosis, aspergillosis,
candidiasis, coccidioidomycosis, 



listeriosis, pelvic inflammatory disease, Burkitt's
lymphoma, cryptococcal meningitis, histoplasmosis,
Kaposi's sarcoma, lymphoma, systemic non-Hodgkin's
lymphoma (NHL), primary CNS lymphoma,
cryptosporidiosis, isosporiasis, microspoiidiosis,
Pneumocystis carinii pneumonia (PCP), toxoplasmosis,
cytomegalovirus (CMV), hepatitis, herpes simplex,
herpes zoster, human papiloma virus (HPV, genital
warts, cervical cancer), molluscum contagiosum, oral
hairy leukoplakia (OHL), and progressive multifocal
leukoencephalopathy (PML). [0021] Additional mammalian
subjects amenable to treatment with phorbol esters of
Formula I, particularly TPA, according to the methods
of the present invention include, but are not limited
to, subjects suffering from neoplastic diseases
including malignant neoplastic diseases such as solid
and non-solid cancers. Non-solid cancers may include,
hematologic malignancies/bone marrow disorders,
including, but not limited to, leukemia, including
acute myeloid leukemia (AML), chronic myeloid leukemia
(CML), chronic myeloid leukemia blast crisis,
myelodysplasia, myeloproliferative syndrome. Solid
cancers may include, but are not limited to, lymphoma,
including Hodgkins and non-Hodgkins lymphoma,
subcutaneous adenocarcinoma, ovarian teratocarcinoma,
and prostate cancer. Subjects amenable to treatment
with phorbol esters of Formula I, particularly TPA
additionally include those suffering from symptoms of
such neoplastic diseases such as, but not limited to,
anemia; chronic fatigue; excessive or easy bleeding,
such as bleeding of the nose,gums, and under the skin;
easy bruising, particularly bruising with no apparent
cause; shortness of breath; petechiae; recurrent
fever; swollen gums; slow healing of cuts; bone and
joint discomfort; recurrent infections; weight loss;
itching; night sweats; lymph node swelling; fever;
abdominal pain and discomfort; disturbances in vision;
coughing; loss of appetite; pain in the chest;
difficulty swallowing; swelling of the face, neck and
upper extremities; a need to urinate frequently,
especially at night; difficulty starting urination or
holding back urine; weak or interrupted flow of urine;
painful or burning urination; difficulty in having an
erection; painful ejaculation; blood in urine or
semen; frequent pain or stiffness in the lower back,
hips, or upper thighs; and weakness. In some
embodiments, such cancers may be relapses or
refractory. [0022] These and other subjects are
effectively treated, prophylactically and/or
therapeutically, by administering to the subject an
effective amount of a phorbol ester of Formula I
sufficient to prevent or reduce viral load, decrease
latent reservoirs of HIV, increase immune
responsiveness, increase the release of ThI cytokines,
prevent or reduce symptoms and conditions associated
with HIV and AIDS, decrease and/or eliminate
neoplastic cells, increase white blood ceil counts,
induce remission, maintain remission, prevent or
reduce symptoms and conditions associated with
malignancies and/or increase ERK phosphorylation.
Therapeutically useful methods and formulations of the
invention will effectively use a phorbol ester of
Formula I in a variety of forms, as noted above,
including any active, pharmaceutically acceptable
salts of said compounds, as well as active isomers,
enantiomers, polymorphs, solvates, hydrates, prodrugs,
and/or combinations thereof. TPA of formula II is
employed as an illustrative embodiment of the
invention within the examples herein below. [0023]
Within additional aspects of the invention,
combinatorial formulations and methods are provided
which employ an effective amount of a phorbol ester of
Formula I in combination with one or more secondary or
adjunctive active agent(s) that is/are combinatorially
formulated or coordinately administered with the
phorbol ester compound of Formula I to yield an
effective response in the subject. Exemplary
combinatorial formulations and coordinate treatment
methods in the treatment of viral cytopathic diseases
such as HIV and AIDS employ the phorbol ester compound
of Formula I in combination with one or more
additional, retroviral, HIV or AIDS treating or other
indicated secondary or adjunctive therapeutic agents.
Such combinatorial formulations and coordinate
treatment methods may, for example,follow or be
derived from various highly active antiretroviral
therapy protocols (HAART protocols) and include
regimens such as, but not limited to, two nucleoside
analogue reverse transcriptase inhibitors plus one or
more protease inhibitor or nonnucleoside analogue
reverse transcriptase inhibitor among other
combinations. Other combinatorial formulations and
coordinate treatment methods may, for example, include
treatments for opportunistic infections as well as the
compounds for the HAART protocols. The secondary or
adjunctive therapeutic agents used in combination
with, e.g., TPA, in these embodiments may possess
direct or indirect antiviral effects, alone or in
combination with, e.g. TPA, may exhibit other useful
adjunctive therapeutic activity in combination with,
e.g. TPA ( such as HIV preventing, HIV treating, HIV
reservoir activating, ThI cytokine increasing
activity); or may exhibit adjunctive therapeutic
activity useful for treating opportunistic infections
associated with HIV alone or in combination with, e.g.
TPA. 



[0024] Useful adjunctive therapeutic agents in these
combinatorial formulations and coordinate treatment
methods include, for example, protease inhibitors,
including, but not limited to, saquinavir, indinavir,
ritonavir, nelf navir, atazanavir, darunavir,
fosamprenavir, tipranavir and amprenavir; nucleoside
reverse transcriptase inhibitors including but not
limited to, zidovudine, didanosine, stavudine,
lamivudine, zalcitabine, emtricitabine, tenofovir
disoproxil fumarate, AVX754 and abacavir;
nonnucleoside reverse transcriptase inhibitors
including, but not limited to, nevaripine,
delavirdine, calanolide A, TMCl 25 and efavirenz;
combination drugs including, but not limited to,
efavirenz/emtricitabine/tenofovir disoproxil fumarate,
lamivudine/zidovudine, abacavir/lamivudine,
abacavir/lamivudine/zidovudine,
emtricitabine/tenofovir disoproxil fumarate,
sulfamethoxazole/trimethoprim, and
lopinavir/ritonavir; entry and fusion inhibitors,
including, but not limited to, enfuvirtide, AMD070,
BMS-488043, fozivudine tidoxil, GSK-873,140, PRO 140,
PRO 542, Peptide T, SCH-D, TNX-355, and UK-427,857;
treatments for opportunistic infections and other
conditions associated with AIDS and HIV including, but
not limited to, acyclovir, adefovir dipivoxil,
aldesleukin, amphotericin b, azithromycin, calcium
hydroxylapatite, clarithromycin, doxorubicin,
dronabinol, entecavir, epoetin alfa, etoposide,
fluconazole, ganciclovir, immunoglobulins, interferon
alfa-2, isoniazid, itraconazole, megestrol,
paclitaxel, peginterferon alfa-2, pentamidine,
poly-1-lactic acid, ribavirin, rifabutin, rifampin,
somatropin, testosterone, trimetrexate, and
valganciclovir; integrase inhibitors including, but
not limited to, GS9137, MK-0518; microbicides,
including, but not limited to, BMS-378806, C31G,
carbopol 974P, carrageenan, cellulose sulfate,
cyanovirin-N, dextran sulfate, hydroxyethyl cellulose,
PRO 2000, SPL7013, tenofovir, UC-781 and IL-2. [0025]
Exemplary combinatorial formulations and coordinate
treatment methods in the treatment of neoplastic
disease employ the phorbol ester compound of Formula I
in combination with one or more additional, neoplastic
disease treating or other indicated, secondary or
adjunctive therapeutic agents. The secondary or
adjunctive therapeutic agents used in combination
with, e.g., TPA, in these embodiments may possess
direct or indirect chemotherapeutic effects, alone or
in combination with, e.g. TPA, may exhibit other
useful adjunctive therapeutic activity in combination
with, e.g. TPA (such as cytotoxic, anti-inflammatory,
NF-kB inhibiting, apoptosis inducing, ThI cytokine
increasing activity); or may exhibit adjunctive
therapeutic activity useful for treating neoplasms or
associated symptoms alone or in combination with, e.g.
TPA. [0026] Useful adjunctive or secondary therapeutic
agents in these combinatorial formulations and
coordinate treatment methods include doxorubicin,
vitamin D3, cytarabine, cytosine arabinoside,
daunorubicin, cyclophosphamide, geiutuzumab
ozogamicin, idarubicin, mercaptopurine, mitoxantrone,
thioguanine, aldesleukin, asparaginase, carboplatin,
etoposide phosphate, fludarabine, methotrexate,
etoposide, dexamethasone, and choline magnesium
trisalicylate. In addition, adjunctive or secondary
therapies may be used such as, but not limited to,
radiation treatment, hormone therapy and surgery.
[0027] The forgoing and additional objects, features,
aspects and advantages of the present invention will
become apparent from the following detailed
description. Detailed Description of Exemplary
Embodiments of the Invention [0028] Novel methods and
compositions have been identified for use in
preventing and/or treating cytopathic diseases and
conditions in mammalian subjects. In various
embodiments, the methods and compositions are
effective to prevent or treat HIV and AIDS and related
conditions, diseases caused by HIV and AIDS, and/or
diseases acquired because of HIV or AIDS infection hi
other embodiments, the methods and compositions are
effective to prevent or treat neoplastic diseases and
symptoms of such diseases. Such neoplastic diseases
may or may not be malignant. In someembodiments, the
neoplastic diseases may be solid or non-solid cancers.
In other embodiments, the cancers may be refractory or
relapses. [0029] Formulations and methods provided
herein employ a phorbol ester or derivative compound
of Formula I, above, including all active
pharmaceutically acceptable compounds of this
description as well as various foreseen and readily
provided complexes, salts, solvates, isomers,
enantiomers, polymorphs and prodrugs of these
compounds and combinations thereof as novel HIV and
AIDS treating compounds. [0030] Formulations and
methods provided herein additionally employ a phorbol
ester or derivative compound of Formula I, above,
including all active pharmaceutically acceptable
compounds of this description as well as various
foreseen and readily provided complexes, salts,
solvates, isomers, enantiomers, polymorphs and
prodrugs of these compounds and combinations thereof
in the treatment of neoplastic diseases. 



[0031] Viral load decreasing formulations and methods
provided herein employ a phorbol ester or derivative
compound of Formula I, above, including all active
pharmaceutically acceptable compounds of this
description as well as various foreseen and readily
provided complexes, salts, solvates, isomers,
enantiomers, polymorphs and prodrugs of these
compounds and combinations thereof as novel viral load
decreasing agents. [0032] Apoptosis inducing
formulations and methods provided herein employ a
phorbol ester or derivative compound of Formula I,
above, including all active pharmaceutically
acceptable compounds of this description as well as
various foreseen and readily provided complexes,
salts, solvates, isomers, enantiomers, polymorphs and
prodrugs of these compounds and combinations thereof
as chemotherapeutic agents that induce apoptosis in
neoplasms. [0033] Remission inducing formulations and
methods provided herein employ a phorbol ester or
derivative compound of Formula I, above, including all
active pharmaceutically acceptable compounds of this
description as well as various foreseen and readily
provided complexes, salts, solvates, isomers,
enantiomers, polymorphs and prodrugs of these
compounds and combinations thereof as antineoplasm
agents. [0034] Immune responsiveness increasing
formulations and methods provided herein employ a
phorbol ester or derivative compound of Formula I,
above, including allactive pharmaceutically acceptable
compounds of this description as well as various
foreseen and readily provided complexes, salts,
solvates, isomers, enantiomers, polymorphs and
prodrugs of these compounds and combinations thereof
as immune stimulatory compounds. [0035] ThI cytokine
increasing formulations and methods provided herein
employ a phorbol ester or derivative compound of
Formula I, above, including all active
pharmaceutically acceptable compounds of this
description as well as various foreseen and readily
provided complexes, salts, solvates, isomers,
enantiomers, polymorphs and prodrugs of these
compounds and combinations thereof as novel ThI
cytokine increasing agents. [0036] A broad range of
mammalian subjects, including human subjects, are
amenable to treatment using the formulations and
methods of the invention. These subjects include, but
are not limited to, individuals suffering from
cytopathic diseases or conditions including neoplastic
diseases and viral cytopathic diseases such as HlV and
AIDS. [0037] Subjects amenable to treatment include
HIV+ human and other mammalian subjects presenting
with oral lesions, fatigue, skin thrush, fever, lack
of appetite, diarrhea, apthous ulcers, malabsorption,
thrombocytopenia, weight loss, anemia, lymph node
enlargement, susceptibility to and severity of
secondary conditions such as mycobacterium avium
complex, salmonellosis, syphilis, neuroshyphilis,
turberculosis (TB), bacillary angiomatosis,
aspergillosis, candidiasis, coccidioidomycosis,
listeriosis, pelvic inflammatory disease, Burkitt's
lymphoma, cryptococcal meningitis, histoplasmosis,
Kaposi's sarcoma, lymphoma, systemic non- Hodgkin's
lymphoma (NHL), primary CNS lymphoma,
cryptosporidiosis, isosporiasis, microsporidiosis,
Pneumocystis carinii pneumonia (PCP), toxoplasmosis,
cytomegalovirus (CMV), hepatitis, herpes simplex,
herpes zoster, human papiloma virus (HPV, genital
warts, cervical cancer), molluscum contagiosum, oral
hairy leukoplakia (OHL), and progressive multifocal
leukoencephalopathy (PML). [0038] Within the methods
and compositions of the invention, one or more phorbol
ester compound(s) of Formula I as disclosed herein
is/are effectively formulated or administered as an
agent effective for treating HIV/AIDS and/or related
disorders. In exemplary embodiments, TPA is
demonstrated for illustrative purposes to be an
effective agent in pharmaceutical formulations and
therapeutic methods, alone or in combination with one
or more adjunctive therapeutic agent(s). The present
disclosurefurther provides additional,
pharmaceutically acceptable phorbol ester compounds in
the form of a native or synthetic compound, including
complexes, derivatives, salts, solvates, isomers,
enantiomers, polymorphs, and prodrugs of the compounds
disclosed herein, and combinations thereof, which are
effective as therapeutic agents within the methods and
compositions of the invention in the treatment of
HIV/AIDS and related conditions. [0039] Acquired
immune deficiency syndrome or acquired
immunodeficiency syndrome (AIDS or Aids) is a
collection of symptoms and infections resulting from
damage to the immune system caused by infection with
the human immunodeficiency virus (HIV). The damage to
the immune system leaves individuals prone to
opportunistic infections and tumors. Although
treatments for AIDS and HIV exist to slow the virus's
progression and the severity of the symptoms, there is
no known cure. [0040] HIV is a retrovirus that
primarily infects components of the human immune 



system such as CD4+ T cells, macrophages and dendritic
cells. When CD4+T cells are destroyed and their total
count decreases to below 200 CD4+ T cells/mL of blood
or the percentage of CD4+ T-cell as a fraction of the
total lymphocytes falls to less than 14%, cellular
immunity is lost, leading to AIDS. [0041] It is
currently believed that a change in the ThI and Th2
cytokine balance can contribute to immune
dysregulation associated with HIV infection. ThI cells
produce cytokines that stimulate proliferation of
cytotoxic T cells. Th2 cells produce cytokines that
are responsible for activation of the humoral immune
responses in healthy people. Progression from HIV
infection to AIDS is characterized by a decrease in
levels of ThI cytokines IL-2, IL-12 and IFN-g with a
concomitant increase in levels of Tt,2 cytokines IL-4,
IL-5 and IL-10. (Clerci, Immunology Today, v. 14, No.
3, p. 107- 110, 1993; Becker, Virus Genes 28:1, 5-18
(2004)). Resistance to HIV infection and/or resistance
to progression to AIDS may therefore be dependent on a
Thl>T h2 dominance. [0042] A fraction of CD4+ memory T
cells contain integrated transcritpionally inactive
proviruses for HIV. These latent reservoirs may be
activated to produce active infectious virus following
activation by specific antigens or cytokines. The half
life of these CD4 memory T cells is at least 44 months
making it extremely difficult to eliminate HIV and
requiring extended continuation of antiretroviral
therapy even when HIV levels in the peripheral blood
are undetectable.[0043] Prostratin, 12-deoxyphorbol
13-acetate, a non-turnor promoting phorbol ester, has
reportedly shown some effectiveness for inhibiting HIV
induced cell killing and viral replication. Prostratin
reportedly activated viral expression in
latently-infected cell lines, but had little or no
effect on chronically-infected cell lines.
(Gulakowski, et ai, Antiviral Research v. 33, 87-97
(1997); Williams, et al, JBC v. 279, No. 40, P.
42008-42017 (2004)). Prostratin represents a distinct
subclass of protein kinase C activators which has
unique biological activities that differ from
tumor-promoting phorbol esters such as TPA. [0044]
Mammalian subjects amenable to treatment with phorbol
esters of Formula I, particularly TPA, according to
the methods of the present invention additionally
include, but are not limited to, mammalian subjects
with neoplastic diseases including solid and non-solid
cancers, including hematologic malignancies/bone
marrow disorders, such as leukemia, including acute
myeloid leukemia (AML), chronic myeloid leukemia(CML),
chronic myeloid leukemia blast crisis, myelodysplasia,
myeloproliferative syndrome; lymphoma, including
Hodgkins and non-Hodgkins lymphoma; subcutaneous
adenocarcinoma; ovarian teratocarcinoma; and prostate
cancer. In some embodiments, such cancers may be
relapses or refractory. [0045] Within the methods and
compositions of the invention, one or more phorbol
ester compound(s) of Formula I as disclosed herein
is/are effectively formulated or administered as an
agent effective for treating neoplastic diseases. In
exemplary embodiments, TPA is demonstrated for
illustrative purposes to be an effective agent in
pharmaceutical formulations and therapeutic methods,
alone or in combination with one or more adjunctive
therapeutic agent(s). The present disclosure further
provides additional, pharmaceutically acceptable
phorbol ester compounds in the form of a native or
synthetic compound, including complexes, derivatives,
salts, solvates, isomers, enantiomers, polymorphs, and
prodrugs of the compounds disclosed herein, and
combinations thereof, which are effective as
therapeutic agents within the methods and compositions
of the invention in the treatment of neoplastic
diseases and symptoms of such diseases. [0046]
Neoplastic disease is any growth or tumor caused by
abnormal and uncontrolled cell division; it may spread
to other parts of the body through the lymphatic
system or the blood stream. Such growths may be
malignant or benign, solid or non-solid.[0047] In some
embodiments, the neoplastic diseases may be a
hematological neoplasm/bone marrow disorder such as
acute myeloid leukemia (AML). AML (also called acute
myelogenous leukemia, acute myeloblastic leukemia,
acute granulocytic leukemia, and acute nonlymphocytic
leukemia) is the most common type of acute leukemia in
adults. In AML, stem cells produced by the bone marrow
usually develop into a type of immature white blood
cell called myeloblasts (or myeloid blasts). In
individuals suffering from AML, these myeloblasts do
not mature into healthy white blood cells.
Additionally, stem cells in individuals with AML may
develop into abnormal red blood cells or platelets.
The lack of normal blood cells increases incidences of
infection, anemia, and easy bleeding. Additionally,
the leukemia cells can spread outside the blood to
other parts of the body, including the central nervous
system (brain and spinal cord), skin, and gums. [0048]
The average age of a patient with AML is over 64 years
of age. Patients over the age of 60 treated for AML
with standard chemotherapeutics have a remission rate 



of less than 20%. Additionally, patients who develop
AML after an antecedent hematologic disorder or prior
leukemogenic chemotherapy/radition therapy have
similarly poor outcomes. [0049] Phorbol is a natural,
plant-derived polycyclic alcohol of the tigliane
family of diterpenes. It was first isolated in 1934 as
the hydrolysis product of croton oil derived from the
seeds of Croton tiglium. It is well soluble in most
polar organic solvents and in water. Esters of phorbol
have the general structure of Formula I, below:
Formula I wherein Ri and R2 are selected from the
group consisting of o hydrogen; _  C !yl wherein the
alkyl group contains 1 to 15 carbon atoms,yi and
substituted derivatives OI ) Il -O- C sw stbtnyt,
thereof and R may be hydrogen, or substituted
derivatives thereof. [0050] The term "lower alkyl" or
"lower alkenyl" as used herein means moieties
containing 1-7 carbon atoms. In the compounds of the
Formula I, the alkyl or alkenyl groups may be straight
or branched chain. In some embodiments, either or both
Ri or R2, are a long chain carbon moiety (i.e.,
Formula I is decanoate or myristate). [0051] The
alkyl, alkenyl, phenyl and benzyl groups of the
formulas herein may be unsubstituted or substituted
with halogens, preferably, chlorine, fluorine or
bromine; nitro; amino and similar type radicals.
[0052] Organic and synthetic forms of phorbol esters,
including any preparations or extracts from herbal
sources such as croton tiglium, are contemplated as
useful compositions comprising phorbol esters (or
phorbol ester analogs, related compounds and/or
derivatives) for use within the embodiments herein.
Useful phorbol esters and/or related compounds for use
within the embodiments herein will typically have a
structure as illustrated in Formula I, although
functionally equivalent analogs, complexes,
conjugates, and derivatives of such compounds will
also be appreciated by those skilled in the art as
within the scope of the invention. [0053] In more
detailed embodiments, illustrative structural
modifications according to Formula I above will be
selected to provide useful candidate compounds for
treating and/or preventing HIV and AIDS and/or
neoplastic diseases, wherein: at least one of Ri and
R2 are other than hydrogen and R3 is selected from the
group o O C-tnwci t y consisting of hydrogen and
substituted derivatives thereof. In another
embodiment, either R I or R2 is _I_ ! IJ the remaining
Ri or R2 is - o- fC -tu aikyi anc 3 js hydrogen.
[0054] An exemplary embodiment of a phorbol ester
compound of Formula I useful in the treatment of
cytopathic diseases such as HIV and AIDS and/or
neoplasticdiseases, particularly AML, is found in
phorbol 12-myristate-13-acetate (also known as PMA or
12-0-tetradecanoyl-phorbol- 13-acetate (TPA)) shown in
Formula II, below. Formula II [0055] Additional useful
phorbol esters and related compounds and derivatives
within the formulations and methods of the invention
include, but are not limited to, other
pharmaceutically acceptable active salts of said
compounds, as well as active isomers, enantiomers,
polymorphs, glycosylated derivatives, solvates,
hydrates, and/or prodrugs of said compounds. Further
exemplary forms of phorbol esters for use within the
compositions and methods of the invention include, but
are not limited to, phorbol 13-butyrate; phorbol
12-decanoate; phorbol 13-decanoate; phorbol 12,13-
diacetate; phorbol 13,20-diacetate; phorbol
12,13-dibenzoate; phorbol 12,13- dibutyrate; phorbol
12,13-didecanoate; phorbol 12,13-dihexanoate; phorbol
12,13- dipropionate; phorbol 12-myristate; phorbol
13-myristate; phorbol 12,13,20-triacetate;
12-deoxyphorbol 13-angelate; 12-deoxyphorbol
13-angelate 20-acetate;- 12- deoxyphorbol
13-isobutyrate; 12-deoxyphorbol
13-isobutyrate-20-acetate; 12- deoxyphorbol
13-phenylacetate; 12-deoxyphorbol 13-phenylacetate
20-acetate; 12- deoxyphorbol 13-tetradecanoate;
phorbol 12-tigliate 13-decanoate; 12-deoxyphorbol
13-acetate; phorbol 12-acetate; and phorbol
13-acetate. 



[0056] Cytopathic disease treating compositions herein
comprise HIV- and AIDStreating compositions comprising
an anti-AIDS effective amount of a phorbol ester
compound of Formula I, which is effective for
prophylaxis and/or treatment of HIV, AIDS, and/or
HIV-related symptoms, including opportunistic
infections, in a mammalian subject. An "anti-HIV",
"anti-AIDS", or "AIDS treating" effective amount of
the active compound is therapeutically effective, in a
single or multiple unit dosage form, over a specified
period of therapeutic intervention, to
measurablyalleviate one or more symptoms of AIDS in a
subject, and/or to alleviate one or more symptom(s) or
condition(s) associated with HIV infection in the
subject. Within exemplary embodiments, the
compositions of the invention are effective in
treatment methods to alleviate symptoms of AIDS or
other HIV-related conditions in human and other
mammalian subjects vulnerable to HIV infection. [0057]
Cytopathic disease treating compositions herein
additionally may comprise chemotherapeutic
compositions comprising an anti-neoplastic effective
amount of a phorbol ester or derivative compound of
Formula I, which is effective for maintenance and
treatment of malignancies or symptoms caused by cancer
in a mammalian subject. A "chemotherapeutic",
"anti-tumor," "cancer treating", "apoptosis inducing",
"remission inducing", "remission maintaining"
effective amount of the active compound is
therapeutically effective, in a single or multiple
unit dosage form, over a specified period of
therapeutic intervention, to measurably alleviate one
or more symptoms of malignancy in a subject, and/or to
alleviate one or more symptom(s) or condition(s)
associated with malignancy in the subject. Within
exemplary embodiments, the compositions of the
invention are effective in treatment methods to
alleviate symptoms of neoplastic disease related
conditions in human and other mammalian subjects
vulnerable to malignancies. [0058] Cytopathic disease
treating, including chemotherapeutic and HIV treating,
compositions of the invention typically comprise an
effective amount or unit dosage of a phorbol ester
compound of Formula I, which may be formulated with
one or more pharmaceutically acceptable carriers,
excipients, vehicles, emulsifiers, stabilizers,
preservatives, buffers, and/or other additives that
may enhance stability, delivery, absorption,
half-life, efficacy, pharmacokinetics, and/or
pharmacodynamics, reduce adverse side effects, or
provide other advantages for pharmaceutical use.
Effective amounts of a phorbol ester compound or
related or derivative compound of Formula I (e.g., a
unit dose comprising an effective concentration/amount
of TPA, or of a selected pharmaceutically acceptable
salt, isomer, enantiomer, solvate, polymorph and/or
prodrug of TPA) will be readily determined by those of
ordinary skill in the art, depending on clinical and
patient-specific factors. Suitable effective unit
dosage amounts of the active compounds for
administration to mammalian subjects, including
humans, may range from 10 to 1500 mg, 20 to 1000 mg,
25 to 750 mg, 50 to 500 mg, or 150 to 500 mg. In
certain embodiments, the cytopathic disease treating
effective dosage of a phorbol ester compound or
related or derivativecompound of Formula I may be
selected within narrower ranges of, for example, 10 to
25 mg, 30-50 mg, 75 to 100 mg, 100 to 250 mg, or 250
to 500 mg. These and other effective unit dosage
amounts may be administered in a single dose, or in
the form of multiple daily, weekly or monthly doses,
for example in a dosing regimen comprising from 1 to
5, or 2 to 3, doses administered per day, per week, or
per month. In one exemplary embodiment, dosages of 10
to 30 mg, 30 to 50 mg, 50 to 100 mg, 100 to 250 mg, or
250 to 500 mg, are administered one, two, three, four,
or five times per day. In more detailed embodiments,
dosages of 50-100 mg, 100-250 mg, 250-400 mg, or 400-
600 mg are administered once or twice daily. In a
further embodiment, dosages of 50- 100 mg, 100-2500
mg, 250-400 mg, or 400-600 mg are administered every
other day. In alternate embodiments, dosages are
calculated based on body weight, and may be
administered, for example, in amounts from about
0.5mg/sq.m to about lOOmg/sq.m per day, 1mg/sq.m to
about 75mg/sq.m per day, 1mg/sq.m to about 50mg/sq.m
per day, 2mg/sq.m to about 50mg/sq.m per day, 2mg/sq.m
to about 30mg/sq.m per day or 3mg/sq.m to about
30mg/sq.m per day. [0059] The amount, timing and mode
of delivery of compositions of the invention
comprising a cytopathic disease treating effective
amount of a phurbol ester compound of Formula I (AIDS
treating, HIV preventing, HIV treating, HIV reservoir
activating, ThI cytokine increasing, ERK
phosphorylation inducing, chemotherapeutic,
anti-tumor, cancer treating, remission inducing,
remission maintaining, apoptosis inducing effective
amount) will be routinely adjusted on an individual
basis, depending on such factors as weight, age,
gender, and condition of the individual, the acuteness
of the cytopathic disease and/or related symptoms,
whether the administration is prophylactic or
therapeutic, and on the basis of other factors known
to effect drug delivery, absorption, pharmacokinetics,
including halflife, and efficacy. 



[0060] An effective dose or multi-dose treatment
regimen for the instant cytopathic disease treating
(alternatively, "AIDS treating", "HIV treating", "HIV
preventing", "HIV reservoir activating", or "ThI
cytokine increasing", "ERK phosphorylation inducing",
"chemotherapeutic", "anti-tumor", "cancer treating",
"apoptosis inducing", "remission inducing", "remission
maintaining") formulations of the invention will
ordinarily be selected to approximate a minimal dosing
regimen that is necessary and sufficient to
substantially prevent or alleviate the symptoms of the
cytopathic disease including AIDS or neoplastic
diseases such as cancer and related
opportunisticdiseases in the subject, and/or to
substantially prevent or alleviate one or more
symptoms associated with AIDS or neoplastic diseases
such as cancer in the subject. A dosage and
administration protocol will often include repeated
dosing therapy over a course of several days or even
one or more weeks or years. An effective treatment
regime may also involve prophylactic dosage
administered on a day or multi-dose per day basis
lasting over the course of days, weeks, months or even
years. [0061] Various assays and model systems can be
readily employed to determine the therapeutic
effectiveness of the treatment of cytopathic diseases.
For example in the treatment of HIV or AIDS
effectiveness may be demonstrated by a decrease in
viral load, an increase in CD4 counts, an increase in
CD3 counts, an increase in IL-2 and IFN production, a
decrease in IL-4 and IL-10 production, and a decrease
or elimination of the symptoms of AIDS among other
methods of determining effectiveness known to those of
skill in the art. [0062] Effectiveness of the
compositions and methods of the invention may be
demonstrated, for example, through blood tests for HIV
antibodies, viral load, CD4 levels, CD8 counts, and
CD3 counts. Normal levels of CD4 are usually between
600 and 1200 per microliter, or 32-68% of lymphocytes.
Individuals with a CD4 count of less than 350 have a
weakened immune system. Those with a CD4 count of less
than 200 are considered to have AIDS. CD8 levels in a
healthy individual are generally between 150-1000 per
microliter. CD3 levels in a healthy individual are
generally between about 885-2270 per microliter.
Levels of CD3, CD4 and CD8 cells may be measured, for
example, using flow cytometry. Effective amounts of
the compositions of the invention will increase levels
of CD3, CD4 and CD8 positive cells by at least 10%,
20%, 30%, 50% or greater reduction, up to a 75-90%, or
95% or greater. Effective amounts will also move the
CD3, CD4 and CD8 profile of an individual towards the
optimal category for each type of glycoprotein. [0063]
Individuals may also be evaluated using a
beta2-microglobulin (beta 2-M) test.
Beta2-microglobulin is a protein released into the
blood when a cell dies. A rising beta 2 -M blood level
can be used to measure the progression of AIDS.
Effective amounts of a composition of the present
invention will lead to a decrease or cessation of
increase in the amount of beta 2-M. [0064]
Effectiveness may further be demonstrated using a
complete blood count (CBC). The measurements taken in
a CBC include a white blood cell count (WBC), a red
blood cell count (RBC), the red cell distribution
width, the hematocrit, and theamount of hemoglobin.
Specific AIDS-related signs in a CBC include a low
hematocrit, a sharp decrease in the number of blood
platelets, and a low level of neutrophils. An
effective amount of a composition of the present
invention will increase the levels measured in a
complete blood count by 10%, 20%, 30%, 50% or greater
increase, up to a 75-90%, or 95% or greater. Effective
amounts will also move the blood protein of an
individual towards the optimal category for each type
of protein. [0065] Effectiveness of the compositions
and methods of the invention may also be demonstrated
by a decrease in the symptoms of HIV or AIDS
including, but not limited to, oral lesions, fatigue,
skin thrush, fever, lack of appetite, diarrhea,
apthous ulcers, malabsorption, thrombocytopenia,
weight loss, anemia, and lymph node enlargement.
[0066] Effectiveness of the compositions and methods
of the invention may also be demonstrated by a
decrease in the susceptibility to and severity of
secondary or opportunistic conditions such as
mycobacterium avium complex, salmonellosis, syphilis,
neuroshyphilis, turberculosis (TB), bacillary
angiomatosis, aspergillosis, candidiasis,
coccidioidomycosis, listeriosis, peivic inflammatory
disease, Burkitt's lymphoma, cryptococcal meningitis,
histoplasmosis, Kaposi's sarcoma, lymphoma, systemic
non-Hodgkin's lymphoma (NHL), primary CNS lymphoma,
cryptosporidiosis, isosporiasis, microsporidiosis,
Pneumocystis carinii pneumonia (PCP), toxoplasmosis,
cytomegalovirus (CMV), hepatitis, herpes simplex,
herpes zoster, human papiloma virus (HPV, genital
warts, cervical cancer), molluscum contagiosum, oral
hairy leukoplakia (OHL), and progressive multifocal
leukoencephalopathy (PML). [0067] Effectiveness may
further be demonstrated by reduction of detectable HIV
in 



the HIV-infected subject; maintaining a normal T cell
count; or maintaining normal p24 antigen levels.
[0068] Effectiveness in the treatment of neoplastic
diseases may also be determined by a number of methods
such as, but not limited to, ECOG Performance Scale,
the Karnofsky Performance Scale, microscopic
examination of blood cells, bone marrow aspiration and
biopsy, cytogenetic analysis, biopsy,
immunophenotyping, blood chemistry studies, a complete
blood count, lymph node biopsy, peripheral blood
smear, visual analysis of a tumor or lesion, or any
other method of evaluating and/or diagnosing
malignancies and rumor progression known to those of
skill in the art.[0069] For example, effectiveness of
the compositions and methods herein in the treatment
of hematologic malignancies/bone marrow disorders may
be evaluated using, an absolute neutrophil count
(ANC). A normal ANC is between 1,500 to 8,000/mm3.
Individuals suffering from hematologic
malignancies/bone marrow disorders frequently have an
ANC below 1500/mm3, and may even reach levels below
500/mm3 Effective amounts of the compositions and
methods herein will increase an individual's ANC by
10%, 20%, 30%, 50% or greater increase, up to a
75-90%, or 95% or greater. Effective amounts may
increase ANC levels above 1500/mm3. [0070]
Effectiveness of the compositions and methods herein
in the treatment of hematologic malignancies/bone
marrow disorders may further be evaluated using, for
example, a platelet count. A platelet count is
normally between 150,000 to 450,000 platelets per
microliter (x 10-6/Liter). Individuals suffering from
hematologic malignancies/bone marrow disorder may have
platelet counts below 100,000 per microliter.
Effective amounts of the compositions and methods
herein will increase an individual's platelet count by
10%, 20%, 30%, 50% or greater increase, up to a 75-
90%, or 95% or greater. Effective amounts may increase
platelet levels above 100,000 per microliter [0071]
Effectiveness of the compositions and methods herein
in the treatment of hematologic malignancies/bone
marrow disorders may additionally be evaluated, for
example, by measuring the number of myeloblasts.
Myeloblasts normally represent less than 5% of the
cells in the bone marrow but should not be present in
circulating blood. Effective amounts of the
compositions and methods herein will decrease the
number of myeloblasts by 10%, 20%, 30%, 50% or more,
up to a 75-90%, 96% or greater decrease. Effective
amounts may decrease myeloblasts to below 5%. [0072]
Effectiveness of the compositions and methods herein
in the treatment of hematologic malignancies/bone
marrow disorders may further be evaluated by examining
myeloblasts for the presence of Auer rods. Effective
amounts of the compositions of the present invention
will decrease the number of Auer rods visible by 10%,
20%, 30%, 50% or more, up to a 75-90%, 96% or greater
decrease up to the complete elimination of Auer rods.
[0073] Effectiveness of the compositions and methods
of the invention may also be demonstrated by a
decrease in the symptoms of subjects suffering from
neoplastic disease including, but not limited to,
anemia; chronic fatigue; excessive or easy bleeding,
such as bleeding of the nose, gums, and under the
skin; easy bruising,particularly bruising with no
apparent cause; shortness of breath; petechiae;
recurrent fever; swollen gums; slow healing of cuts;
bone and joint discomfort; recurrent infections;
weight loss; itching; night sweats; lymph node
swelling; fever; abdominal pain and discomfort;
disturbances in vision; coughing; loss of appetite;
pain in the chest; difficulty swallowing; swelling of
the face, neck and upper extremities; a need to
urinate frequently, especially at night; difficulty
starting urination or holding back urine; weak or
interrupted flow of urine; painful or burning
urination; difficulty in having an erection; painful
ejaculation; blood in urine or semen; frequent pain or
stiffness in the lower back, hips, or upper thighs;
and weakness. [0074] For each of the indicated
conditions described herein, test subjects will
exhibit a 10%, 20%, 30%, 50% or greater reduction, up
to a 75-90%, or 96% or greater, reduction, in one or
more symptom(s) caused by, or associated with, the
cytopathic disease, or related diseases or conditions
in the subject, compared to placebo-treated or other
suitable control subjects. [0075] Within additional
aspects of the invention, combinatorial cytopathic
disease treating (AIDS treating, HIV preventing, HIV
treating, HIV reservoir activating, ThI cytokine
increasing, ERK phosphorylation inducing, apoptosis
inducing, chemotherapeutic, anti-tumor, cancer
treating, remission inducing, remission maintaining)
formulations and coordinate administration methods are
provided which employ an effective amount of a phorbol
ester compound of Formula I and one or more secondary
or adjunctive agent(s) that is/are combinatorially
formulated or coordinately administered with the
phorbol ester compound of Formula I to yield a
combined, multi-active cytopathic disease treating
composition or coordinate treatment method. 



[0076] Exemplary combinatorial formulations and
coordinate treatment methods in this context employ
the phorbol ester of Formula I in combination with the
one or more secondary anti-AIDS agent(s), or with one
or more adjunctive therapeutic agent(s) that is/are
useful for treatment or prophylaxis of the targeted
(or associated) disease, condition and/or symptom(s)
in the selected combinatorial formulation or
coordinate treatment regimen. For most combinatorial
formulations and coordinate treatment methods of the
invention, a phorbol ester compound of Formula I or
related or derivative compound is formulated, or
coordinately administered, in combination with one or
more secondary or adjunctive therapeutic agent(s), to
yield a combinedformulation or coordinate treatment
method that is combinatorially effective or
coordinately useful to treat HIV/AIDS and/or one or
more symptom(s) of a opportunistic or secondary
disease or condition in the subject. Exemplary
combinatorial formulations and coordinate treatment
methods in this context employ a phorbol ester
compound of Formula I in combination with one or more
secondary or adjunctive therapeutic agents selected
from, e.g.,. protease inhibitors, including, but not
limited to, saquinavir, indinavir, ritonavir,
nelfinavir, atazanavir, darunavir, fosamprenavir,
tipranavir and amprenavir; nucleoside reverse
transcriptase inhibitors including but not limited to,
zidovudine, didanosine, stavudine, lamivudine,
zalcitabine, emtricitabine, tenofovir disoproxil
fumarate, AVX754 and abacavir; nonnucleoside reverse
transcriptase inhibitors including, but not limited
to, nevaripine, delavirdine, calanolide A, TMC 125 and
efavirenz; combination drugs including, but not
limited to, efavirenz/emtricitabine/tenofovir
disoproxil fumarate, lamivudine/zidovudine,
abacavir/lamivudine, abacavir/lamivudine/zidovudine,
emtricitabine/tenofovir disoproxil fumarate,
sulfamethoxazole/trimethoprim, and
lopinavir/ritonavir; entry and fusion inhibitors,
including, but not limited to, enfuvirtide, AMD070,
BMS-488043, fozivudine tidoxil, GSK-873,140, PRO 140,
PRO 542, Peptide T, SCH-D, TNX-355, and UK-427,857;
treatments for opportunistic infections and other
conditions associated with AIDS and HIV including, but
not limited to, acyclovir, adefovir dipivoxil,
aldesleukin, amphotericin b, azithromycin, calcium
hydroxylapatite, clarithromycin, doxorubicin,
dronabinol, entecavir, epoetin alfa, etoposide,
fluconazole, ganciclovir, immunoglobulins, interferon
alfa-2, isoniazid, itraconazole, megestrol,
paclitaxel, peginterferon alfa-2, pentamidine,
poly-1-lactic acid, ribavirin, rifabutin, rifampin,
somatropin, testosterone, trimetrexate, and
valganciclovir; integrase inhibitors including, but
not limited to, GS 9137, MK-0518; microbicides,
including, but not limited to, BMS-378806, C31G,
carbopol 974P, carrageenan, cellulose sulfate,
cyanovirin-N, dextran sulfate, hydroxyethyl cellulose,
PRO 2000, SPL7013, tenofovir, UC-781, and IL-2. [0077]
Additional exemplary combinatorial formulations and
coordinate treatment methods may additionally employ
the phorbol ester of Formula I in combination with one
or more secondary anti-tumor agent(s), or with one or
more adjunctive therapeutic agent(s) that is/are
useful for treatment or prophylaxis of the targeted
(or associated) disease, condition and/or symptom(s)
in the selected combinatorial formulation or
coordinate treatment regimen. For most combinatorial
formulationsand coordinate treatment methods of the
invention, a phorbol ester compound of Formula I or
related or derivative compound is formulated, or
coordinately administered, in combination with one or
more secondary or adjunctive therapeutic agent(s), to
yield a combined formulation or coordinate treatment
method that is combinatorial!-/ effective or
coordinately useful to treat neoplastic diseases and
one or more symptom(s) of a secondary disease or
condition in the subject. Exemplary combinatorial
formulations and coordinate treatment methods in this
context employ a phorbol ester compound of Formula I
in combination with one or more secondary or
adjunctive therapeutic agents selected from, e.g.,.
chemotherapeutic agents, antiinflammatory agents,
doxorubicin, vitamin D3, cytarabine, cytosine
arabinoside,, daunorubicin, cyclophosphamide,
gemtuzumab ozogamicin, idarubicin, mercaptopurine,
mitoxantrone, thioguanine, aldesleukin, asparaginase,
carboplatin, etoposide phosphate, fludarabine,
methotrexate, etoposide, dexamethasone, and choline
magnesium trisalicylate. In addition, adjunctive or
secondary therapies may be used such as, but not
limited to, radiation treatment, hormone therapy and
surgery. [0078] In certain embodiments the invention
provides combinatorial cytopathic disease treating
(AIDS treating, HIV preventing, HIV treating, HIV
reservoir activating, ThI cytokine increasing, ERK
phosphorylation inducing, apoptosis inducing,
chemotherapeutic, anti-tumor, cancer treating,
remission inducing, remission maintaining)
formulations comprising a phorbol ester and one or
more adjunctive agent(s) having cytopathic disease
treating activity. Within such combinatorial
formulations, a phorbol ester of Formula I and the
adjunctive agent(s) having cytopathic disease treating
activity will be present in a combined formulation in
cytopathic disease treating (AIDS treating, HIV
preventing, HIV treating, HIV 



reservoir activating, ThI cytokine increasing,
apoptosis inducing, ERK phosphorylation inducing,
chemotherapeutic, anti-tumor, cancer treating,
remission inducing, remission maintaining) effective
amounts, alone or in combination. In exemplary
embodiments, a phorbol ester compound of Formula I and
a non-phorbol ester agent(s) will each be present in a
cytopathic disease treating amount (i.e., in singular
dosage which will alone elicit a detectable
alleviation of symptoms in the subject).
Alternatively, the combinatorial formulation may
comprise one or both the phorbol ester compound of
Formula I and the non-phorbol ester agents in sub
therapeutic singular dosage amount(s), wherein the
combinatorial formulationcomprising both agents
features a combined dosage of both agents that is
collectively effective in eliciting a cytopathic
disease or condition symptom alleviating response.
Thus, one or both of the phorbol ester of Formula I
and non-phorbol ester agents may be present in the
formulation, or administered in a coordinate
administration protocol, at a sub-thcrapcutic dose,
but collectively in the formulation or method they
elicit a detectable decrease in symptoms of cytopathic
disease in the subject. For example, in some
embodiments, the combinatorial formulation may include
one or more compounds from a highly active
antiretroviral therapy protocol (HAART protocols) in
combination with a phorbol ester, among other
combinations. Other combinatorial formulations may,
for example, include a phorbol ester and/or compounds
effective in treating the opportunistic infections of
AIDS as well as compounds from HAART protocols. In
other embodiments, the combinatorial formulation may
include one or more additional chemotherapeutic
agents. [0079] To practice coordinate administration
methods of the invention, a phorbol ester compound of
Formula I may be administered, simultaneously or
sequentially, in a coordinate treatment protocol with
one or more of the secondary or adjunctive therapeutic
agents contemplated herein. Thus, in ceriairi
embodiments a compound is administered coordinately
with a non-phorbol ester agent, or any other secondary
or adjunctive therapeutic agent contemplated herein,
using separate formulations or a combinatorial
formulation as described above (i.e., comprising both
a phorbol ester compound of Formula I or related or
derivative compound, and a non-phorbol ester
therapeutic agent). This coordinate administration may
be done simultaneously or sequentially in either
order, and there may be a time period while only one
or both (or all) active therapeutic agents
individually and/or collectively exert their
biological activities. [0080] In one embodiment, such
coordinate treatment methods may, for example, follow
or be derived from various highly active
antiretroviral therapy protocols (HAART protocols) and
include regimens such as, but not limited to, two
nucleoside analogue reverse transcriptase inhibitors
plus one or more protease inhibitor or nonnucleoside
analogue reverse transcriptase inhibitor with a
phorbol ester of Formula I, among other combinations.
Other coordinate treatment methods may, for example,
include a phorbol ester and/or treatments for
opportunistic infections as well as compounds from
HAART protocols. A distinguishing aspect of all such
coordinate treatment methods is that the phorbol ester
compound of Formula I exerts at leastsome activity,
which yields a favorable clinical response in
conjunction with a complementary AIDS symptom
decreasing, or distinct, clinical response provided by
the secondary or adjunctive therapeutic agent. Often,
the coordinate administration of the phorbol ester
compound of Formula I with the secondary or adjunctive
therapeutic agent will yield improved therapeutic or
prophylactic results in the subject beyond a
therapeutic effect elicited by the phorbol ester
compound of Formula I, or the secondary or adjunctive
therapeutic agent administered alone. This
qualification contemplates both direct effects, as
well as indirect effects. [0081] Within exemplary
embodiments, a phorbol ester compound of Formula I
will be coordinately administered (simultaneously or
sequentially, in combined or separate formulation(s)),
with one or more secondary HIV treating agents, or
other indicated or adjunctive therapeutic agents,
e.g., selected from, for example, protease inhibitors,
including, but not limited to, saquinavir, indinavir,
ritonavir, nelfinavir, atazanavir, darunavir,
fosamprenavir, tipranavir and amprenavir; nucleoside
reverse transcriptase inhibitors including but not
limited to, zidovudine, didanosine, stavudine,
lamivudine, zalcitabine, emtricitabine, tenofovir
disoproxil fumarate, AVX754 and abacavir; nonnucle
uside reverse tiapsciiptase inhibitors including, but
not limited to, ncvaripine, delavirdine, calanolide A,
TMC 125 and efavirenz; combination drugs including,
but not limited to, efavirenz/emtricitabine/tenofovir
disoproxil fumarate, lamivudine/zidovudine,
abacavir/lamivudine, abacavir/lamivudine/zidovudine,
emtricitabine/tenofovir disoproxil fumarate,
sulfamethoxazole/trimethoprim, and
lopinavir/ritonavir; entry and fusion inhibitors,
including, but not limited to, enfuvirtide, AMD070,
BMS-488043, fozivudine tidoxil, GSK-873,140, PRO 140,
PRO 542, Peptide T, SCH-D, TNX-355, and UK-427,857;
treatments for 



opportunistic infections and other conditions
associated with AIDS and HIV including, but not
limited to, acyclovir, adefovir dipivoxil,
aldesleukin, amphotericin b, azithromycin, calcium
hydroxylapatite, clarithromycin, doxorubicin,
dronabinol, entecavir, epoetin alfa, etoposide,
fluconazole, ganciclovir, immunoglobulins, interferon
alfa-2, isoniazid, itraconazole, megestrol,
paclitaxel, peginterferon alfa-2, pentamidine,
poly-1-lactic acid, ribavirin, rifabutin, rifampin,
somatropin, testosterone, trimetrexate, and
valganciclovir; integrase inhibitors including, but
not limited to, GS 9137, MK-0518; microbicides,
including, but not limited to, BMS-378806, C31G,
carbopol 974P, carrageenan, cellulose sulfate,
cyanovirin-N, dextran sulfate, hydroxyethyl cellulose,
PRO 2000, SPL7013, tenofovir, and UC-781, and
IL-2.[0082] In another embodiment, such coordinate
treatment methods may, for example, follow or be
derived from various chemotherapeutic protocols. Other
coordinate treatment methods may, for example, include
a phorbol ester and/or treatments for additional
symptoms of neoplastic diseases. A distinguishing
aspect of all such coordinate treatment methods is
that the phorbol ester compound of Formula I exerts at
least some activity, which yields a favorable clinical
response in conjunction with a complementary
neoplastic disease symptom decreasing, or distinct,
clinical response provided by the secondary or
adjunctive therapeutic agent. Often, the coordinate
administration of the phorbol ester compound of
Formula I with the secondary or adjunctive therapeutic
agent will yield improved therapeutic or prophylactic
results in the subject beyond a therapeutic effect
elicited by the phorbol ester compound of Formula I,
or the secondary or adjunctive therapeutic agent
administered alone. This qualification contemplates
both direct effects as well as indirect effects.
[0083] Within exemplary embodiments, a phorbol ester
compound of Formula I will be coordinately
administered (simultaneously or sequentially, in
combined or separate formulation(s)), with one or more
secondary cancer treating agents, or other indicated
or adjunctive therapeutic agents, e.g. doxorubicin,
vitamin D3, cytarabine, cytosine arabinoside,,
daunorubicin, cyclophosphamide, gemtuzumab ozogamicin,
idarubicin, mercaptopurine, mitoxantrone, thioguanine,
aldesleukin, asparaginase, carboplatin, etoposide
phosphate, fludarabine, methotrexate, etoposide,
dexamethasone, and choline magnesium trisalicylate.
[0084] As noted above, in all of the various
embodiments of the invention contemplated herein, the
cytopathic disease treating methods and formulations
may employ a phorbol ester compound of Formula I in
any of a variety of forms, including any one or
combination of the subject compound's pharmaceutically
acceptable salts, solvates, isomers, enantiomers,
polymorphs, solvates, hydrates, and/or prodrugs. In
exemplary embodiments of the invention, TPA is
employed within the therapeutic formulations and
methods for illustrative purposes. [0085] The
pharmaceutical compositions of the present invention
may be administered by any means that achieve their
intended therapeutic or prophylactic purpose. Suitable
routes of administration for the compositions of the
invention include, but are not limited to,
conventional delivery routes, devices and methods
including injectable methods such as, but not limited
to, intravenous, intramuscular,intraperitoneal,
intraspinal, intrathecal, intracerebroventricular,
intraarterial, subcutaneous and intranasal routes.
[0086] The compositions of the present invention may
further include a pharmaceutically acceptable carrier
appropriate for the particular mode of administration
being employed. Dosage forms of the compositions of
the present invention include excipients recognized in
the art of pharmaceutical compounding as being
suitable for the preparation of dosage units as
discussed above. Such excipients include, without
intended limitation, binders, fillers, lubricants,
emulsifiers, suspending agents, sweeteners,
flavorings, preservatives, buffers, wetting agents,
disintegrants, effervescent agents and other
conventional excipients and additives. [0087] If
desired, the compositions of the invention can be
administered in a controlled release form by use of a
slow release carrier, such as a hydrophilic, slow
release polymer. Exemplary controlled release agents
in this context include, but are not limited to,
hydroxypropyl methyl cellulose, having a viscosity in
the range of about 100 cps to about 100,000 cps or
other biocompatible matrices such as cholesterol.
[0088] Some plioibol ester compositions of Formula I
of the invention arc designed for parenteral
administration, e.g. to be administered intravenously,
intramuscularly, subcutaneously or intraperitoneally,
including aqueous and non-aqueous sterile injectable
solutions which, like many other contemplated
compositions of the invention, may optionally contain
anti-oxidants, buffers, bacteriostats and/or solutes
which render the formulation isotonic with the blood
of the mammalian subject; and aqueous and non-aqueous
sterile suspensions which may include suspending
agents and/or thickening agents. The formulations may
be presented in unit-dose or multidose 



containers. Additional compositions and formulations
of the invention may include polymers for extended
release following parenteral administration. The
parenteral preparations may be solutions, dispersions
or emulsions suitable for such administration. The
subject agents may also be formulated into polymers
for extended release following parenteral
administration. Pharmaceutically acceptable
formulations and ingredients will typically be sterile
or readily sterilizable, biologically inert, and
easily administered. Such polymeric materials are well
known to those of ordinary skill in the pharmaceutical
compounding arts. Parenteral preparations typically
contain buffering agents and preservatives, and
injectable fluids that are pharmaceutically and
physiologically acceptable such as water,
physiologicalsaline, balanced salt solutions, aqueous
dextrose, glycerol or the like. Extemporaneous
injection solutions, emulsions and suspensions may be
prepared from sterile powders, granules and tablets of
the kind previously described. Preferred unit dosage
formulations are those containing a daily dose or
unit, daily sub-dose, as described herein above, or an
appropriate fraction thereof, of the active
ingredient(s). [0089] In more detailed embodiments,
compositions of the invention may comprise a phorbol
ester compound of Formula I encapsulated for delivery
in microcapsules, microparticles, or microspheres,
prepared, for example, by coacervation techniques or
by interfacial polymerization, for example,
hydroxymethylcellulose or gelatinmicrocapsules and
poly(methylmethacylate) microcapsules, respectively;
in colloidal drug delivery systems (for example,
liposomes, albumin microspheres, microemulsions,
nano-particles and nanocapsules); or within
macroemulsions. [0090] As noted above, in certain
embodiments the methods and compositions of the
invention may employ pharmaceutically acceptable
salts, e.g., acid addition or base salts of the
above-described phorbol ester compounds of Formula I
and/or related or derivative compounds. Examples of
pharmaceutically acceptable addition salts include
inorganic and organic acid addition salts. Suitable
acid addition salts are formed from acids which form
non-toxic salts, for example, hydrochloride,
hydrobromide, hydroiodide, sulphate, hydrogen
sulphate, nitrate, phosphate, and hydrogen phosphate
salts. Additional pharmaceutically acceptable salts
include, but are not limited to, metal salts such as
sodium salts, potassium salts, cesium salts and the
like; alkaline earth metals such as calcium salts,
magnesium salts and the like; organic amine salts such
as triethylamine salts, pyridine salts, picoline
salts, ethanolamine salts, triethanolamine salts,
dicyclohexylamine salts, N5N'- dibenzylethylenediamine
salts and the like; organic acid salts such as
acetate, citrate, lactate, succinate, tartrate,
maleate, fumarate, mandelate, acetate,
dichloroacetate, trifluoroacetate, oxalate, and
formate salts; sulfonates such as methanesulfonate,
benzenesulfonate, and p-toluenesulfonate salts; and
amino acid salts such as arginate, asparginate,
glutamate, tartrate, and gluconate salts. Suitable
base salts are formed from bases that form non-toxic
salts, for example aluminum, calcium, lithium,
magnesium, potassium, sodium, zinc and diethanolamine
salts. [0091] Other detailed embodiments, the methods
and compositions of the invention for employ prodrugs
of phorbol esters of Formula I. Prodrugs are
considered to be any covalently bonded carriers which
release the active parent drug in vivo. Examplesof
prodrugs useful within the invention include esters or
amides with hydroxyalkyl or aminoalkyl as a
substituent, and these may be prepared by reacting
such compounds as described above with anhydrides such
as succinic anhydride. [0092] The invention disclosed
herein will also be understood to encompass methods
and compositions comprising phorbol esters of Formula
I using in vivo metabolic products of the said
compounds (either generated in vivo after
administration of the subject precursor compound, or
directly administered in the form of the metabolic
product itself). Such products may result for example
from the oxidation, reduction, hydrolysis, amidation,
esterification and the like of the administered
compound, primarily due to enzymatic processes.
Accordingly, the invention includes methods and
compositions of the invention employing compounds
produced by a process comprising contacting a phorbol
ester compound of Formula I with a mammalian subject
for a period of time sufficient to yield a metabolic
product thereof. Such products typically are
identified by preparing a radiolabeled compound of the
invention, administering it parenterally in a
detectable dose to an animal such as rat, mouse,
guinea pig, monkey, or to man, allowing sufficient
time for metabolism to occur and isolating its
conversion products from the urine, blood or other
biological samples. [0093] The invention disclosed
herein will also be understood to encompass diagnostic
compositions for diagnosing the risk level, presence,
severity, or treatment indicia of, or otherwise
managing cytopathic diseases including, but not
limited to, neoplastic disesases including malignant
neoplastic diseases such as leukemia, and an AIDS or a
related disease or condition in a mammalian subject,
comprising contacting 



a labeled (e.g., isotopically labeled, fluorescent
labeled or otherwise labeled to permit detection of
the labeled compound using conventional methods)
phorbol ester compound of Formula I to a mammalian
subject (e.g., to a cell, tissue, organ, or
individual) at risk or presenting with one or more
symptom(s) of cancer and/or AIDS, and thereafter
detecting the presence, location, metabolism, and/or
binding state (e.g., detecting binding to an unlabeled
binding partner involved in HIV receptor
physiology/metabolism or malignant cell receptor
physiology/metabolism) of the labeled compound using
any of a broad array of known assays and
labeling/detection methods. In exemplary embodiments,
a phorbol ester compound of Formula I is
isotopically-labelled by having one or more atoms
replaced by an atom having a different atomic mass or
mass number. Examples of isotopes that can be
incorporatedinto the disclosed compounds include
isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as 2H, 3H,
13C, 14C, 15N, 180 , 170 , 3 1P, 32P, 35S, 18F, and
36Cl, respectively. The isotopically-labeled compound
is then administered to an individual or other subject
and subsequently detected as described above, yielding
useful diagnostic and/or therapeutic management data,
according to conventional techniques. Examples [0094]
The experiments described below demonstrate novel and
powerful uses for phorbol esters and derivative
compounds as HIV treating drugs that can effectively
decrease the symptoms of AIDS. In exemplary clinical
trials, individuals who were unresponsive to
traditional treatments for HIV and AIDS were
responsive to treatments with TPA. The treatment with
TPA was allowed as "compassionate" and recovery of
some patients was considered life-saving according to
the attending physicians. The experiments described
below additionally demonstrate the usefulness of
phorbol esters and derivative compounds in the
treatment of neoplastic diseases. These and additional
findings are further expanded and elucidated within
the following examples. Example I Effect of TPA on the
Peripheral White Blood Cells (WBC) and Hemoglobin (Hb)
Counts in S180 Cell-Injected Mice: [0095] Sarcoma 180
(S180) cells were injected into Kwen-Ming mice. On the
third day, the mice were given TPA interperitoneally
(i.p.). at 50, 100 or 200 mg/kg/day for 7 days. On the
second day after the treatment was completed, blood
samples were taken from the tails of the treated mice
for WBC and Hb analyses. The WBC counts for the
treated groups (50, 100, or 200 ug/kg/day for 7 days)
were 16.17.4, 18.7.3.0 and 20.7.3.4 xlO9 /L,
respectively; the WBC count for the control group was
13.61.8xl0 9 /L. The Hb of the treated groups were
1361 1, 14912 and 14910 g/L, and the Hb of the control
group was 134+-15 g/L. The results indicate that i.p.
injection of TPA could increase the peripheral WBC
counts in mice in a dosedependent manner, whereas the
Hb levels were not greatly affected in TPA treated
mice when compared to the control mice. Example II
Dose Ranging Study. [0096] Due to the strong local
irritation caused by TPA application, TPA was given to
patients by intravenous (i.v.) infusion. TPA solution
in a sterile syringe was injected into 200 ml of
sterile saline and mixed well for i.v. infusion.
[0097] The Toxicity and Side Effects of Different TPA
Doses Administered Clinically: [0098] (1) TPA given at
1 mg/patient/week: [0099] One mg TPA in solution was
mixed well with 200 ml of sterile saline for
intravenous infusion which was completed in 1 h at the
rate of 16 mg/min. One hour after TPA administration,
patients started to have chills which lasted for about
30 min, followed by fever, (the patients' temperature
reached 37.5-39.5C. which lasted for 3- 5 h, then
returned to normal) with light to heavy perspiration.
The above symptoms could be alleviated by giving the
patients glucocorticoids. TPA at this dose caused a
minority of patients to bleed, several patients
suffered for a short period of time difficulty in
breathing, and Hb was detected in the urine. However,
these side effects were short lived and reversible.
The cardiac, hepatic, renal and pulmonary functions
were all found to be normal. [00100] (2) TPA given at
0.5 mg/patient x 2/week: (two doses a week) [00101]
0.5 mg of TPA in solution was mixed well with 200 ml
of saline for intravenous infusion which was completed
in 1 h at the rate of 8 mg/min. The reactions after
administration were similar to that of the 1mg TPA
dosage, but to a lesser extent than the 1mg dose. The
patients tolerated the lower dose more easily.
Occasionally, Hb was detected in patients' urine.
Difficulty in breathing was not observed. The cardiac,
hepatic, renal and pulmonary functions were all
normal. 



[00102] (3) TPA given at 0.25 mg/patient x 4/week:
[00103] 0.25 mg of TPA in solution was mixed well with
200 ml of saline for intravenous infusion which was
completed in 1 h at the rate of 4 mg/min. After
administration, symptoms such as chills and fever were
also observed, but to a much lesser extent than with
the higher dosages. No Hb was detected in the urine,
and nopatient suffered difficulty in breathing. The
cardiac, hepatic, renal and pulmonary functions were
all normal. Example HI First Clinical Study of HIV+
patients treated with TPA [00104] Twelve symptomatic
patients (five males and seven females) between the
ages of 35 to 52 all of whom were infected with HIV in
1995 through blood transfusion and were refractory to
standard treatments for HIV were treated with TPA.
Each patient was administered a weight adjusted dosage
of TPA (75mg/sq m) in 200 ml of sterile saline by i.v.
over one hour. This dose was administered once daily
for the first three days of treatment. Each patient
was then given this dose every other day for days 4 to
18 followed by a six month rest period prior to a
second course of treatment according to the same
protocol. [00105] Blood samples were gathered prior to
administration of the first dose of TPA and on days 4
and 40 of the treatment cycle. Levels of CD3, CD4 and
CD8 in peripheral blood were measured using monoclonal
antibodies (Becton Dickson Scientific Co., Franklin
Lakes, NJ ) and a flow cytorneter (B.D. Bioscicnc e,
San Diego, CA). [00106] As can be seen in Table 1, no
consistent change or correlation was observed in CD3,
CD4, or CD8 levels.[00107] As can be seen in Table 2,
below, there were similarly inconsistent results in
the change of viral load with five patients having an
increase in HIV and no change or a reduction in seven
others.[00108] Despite the lack of correlation with
viral and CD3, CD4 and CD9 levels, eleven of the
patients showed significant improvement following
treatment.Eight patients became symptom free and five
of them have been in remission for 6 to 12 months.
Three additional patients had a decrease in symptoms.
Example IV Second clinical study OfHIV patients
treated with TPA [00109] Nine of the patients in
Example III were given a second treatment of TPA. Of
these nine, seven were asymptomatic at the beginning
of the second trial. A tenth patient (patient #2a) who
was symptomatic and had not previously been treated
with TPA was added to the study. Each patient was
administered a weight adjusted dosage of TPA (75mg/sq
m) in 200 ml of sterile saline intravenously over one
hour. This dosage was given to each patient once a day
for ten consecutive days followed by a rest period
often days for three cycles and a total of 30 doses of
TPA. Patients 5a, 6a, and 8a stopped taking anti-AIDS
drugs one month prior to beginning the TPA treatment
and beginning again one month after the third cycle.
Patients 1-4a, 7a, and 9a- 10a continued taking
anti-AIDS drugs throughout the treatment. [00110]
Blood samples were taken three days prior to starting
treatment, after completing the first 10 day cycle of
TPA infusion and again after the last TPA infusion and
CD3, CD4, CD8, WBC, RBC, HGB and platelets were
measured. [00111] As shown in Table 3, there was an
increase in CD3 in all patients after the first and
third infusion with TPA with the highest value
occurring after the third cycle, with the exception of
two patients (5a & 10a). There was a trend for
increases in the CD8 and in CD4. These results suggest
a strengthening of the immune systems with TPA
treatment. Varied results were obtained in the HIV
count (Table 4). The HIV measurements in some of the
patients were below the limits of detection of the
method (less than 200) while it increased somewhat in
others. There was normal variation in the measurement
of WBC, RBC, HGB and platelets (Table 5).TABLE THREE
CD4 CDR CD, TEST RESULTS OF 10 HIV PATIENTS PATIENTNO
TEST TIME CD4 CD8 CD3 01-1 Before TPA 5 576 1071 01-2
After first 10-day TPA infusion cycle 7 907 1323 01-3
After third 10-day TPA infusion cycle 19 1129 2037
02a- 1 Before TPA 26 307 339 02a-2 After first 10-day
TPA infusion cycle 7 6 335 476 02a-3 After third
10-day TPA infusion cycle 137 543 625 03a-l Before TPA
295 57 1 870 03a-2 After first 10-day TPA infusion
cycle 460 729 1200 03a-3 After third 10-day TPA
infusion cycle 1002 980 2033 04a- 1 Before TPA 152 672
896 04a-2 After first 10-day TPA infusion cycle 189
584 823 04a-3 After third 10-day TPA infusion cycle
205 9 16 1193 05a- 1 Before TPA 92 1097 1175 



05a-2 After first 10-day TPA infusion cycle 9 1 1507
1598 05a-3 After third 10-day TPA infusion cycle 94
1127 1257 06a-l Before TPA 230 378 669 06a-2 After
first 10-day TPA infusion cycle 285 429 758 06a-3
After third 10-day TPA infusion cycle 276 466 938 07a-
1 Before TPA 567 1736 2258 07a-2 After first 10-day
TPA infusion cycle 729 >2000 3148 07a-3 After third
10-day TPA infusion cycle 786 >2000 3347 08a-l Before
TPA 36 1 569 1023 08a-2 After first 10-day TPA
infusion cycle 5 19 547 1143 08a-3 After third 10-day
TPA infusion cycle 495 733 1295 09a- 1 Before TPA 101
533 672 09a-2 After first 10-day TPA infusion cycle
136 574 7 12 09a-3 After third 10-day TPA infusion
cycle 100 1221 1317 lOa-1 Before TPA 49 178 240 10a-2
After first 10-day TPA infusion cycle 74 261 333 10a-3
After third 10-day TPA infusion cycle 63 208 308[0001]
PAGING OVERA HIGH-SPEED DOWNLINK SHARED CHANNEL [0002]
TECHNICAL FIELD [0003] The subject matter disclosed
herein relates to wireless communications methods and
apparatus. [0004] BACKGROUND [0005] High-Speed
Downlink Packet Access (HSDPA) was introduced in
Release 5 of the Third Generation Partnership Project
(3GPP) standards for wideband code division multiple
access (WCDMA) wireless communication networks. A key
operating principle of HSDPA is to share a fast
downlink (DL) pipe. An example of a fast DL pipe is a
high-speed downlink physical shared channel
(HS-DPSCH). A universal mobile telecommunication
system (UMTS) Terrestrial Radio Access Network (UTRAN)
may configure up to 15 HS-DPSCHs. Each HS-DPSCH may be
shared by all wireless transmit/receive units (WTRUs)
operating within the network on a per transmission
time interval (TTI) basis, for example, every 2
millisecond. As a result, information on the downlink
channels may be sent to a different WTRU in every 2
millisecond interval. [0006] In order to allow WTRUs
to determine ownership of the information on HS-DPSCH
shared channels, a base station also sends one or more
parallel high-speed shared control channels
(HS-SCCHs). Among other things, the HSSCCHs provide
detailed data to enable receiving WTRUs to determine
which information transmitted on the HS-DPSCH is
addressed to a particular WTRU and to enable the
particular WTRU to recover the transmitted
information. [0007] In HSDPA, a base station utilizes
three key concepts to achieve high-speed data
transmission. The three key concepts are: adaptive
modulation and coding (AMC), retransmissions using a
hybrid-automatic repeat request (HARQ), and base
station scheduling.[0008] A base station may take
advantage of the changing channel conditions as
perceived by a WTRU in communication with the base
station. In order to accomplish this, the base station
can schedule transmissions to maximize DL throughput,
for example, using 16 quadrature amplitude modulation
(QAM) for a WTRU close to the base station and using
quadrature phase shift keying (QPSK) for a WTRU at
cell edge. Such fast scheduling is complemented with
the use of HARQs, allowing retransmission of transport
blocks that are received at a WTRUwith errors. The
HARQs are implemented at a physical layer and multiple
simultaneous HARQ processes are permitted in order to
maximize utilization. [0009] An ongoing problem in
HSDPA compliant networks is latency within the UTRAN,
especially in setup delays for packet switched (PS)
and circuit switched (CS) calls. Reducing the delay
during WTRUstate transitions is one way to improve
network performance. [0010] As illustrated in Figure
1, a WTRU compliant with current standards can be in
one of 4 possible states when in a connected mode,
CELL_DCH, CELL.FACH, URA_PCH, or CELL_PCH. The WTRU
state is based on WTRUtraffic volume and mobility. The
WTRUmay communicate with the UTRAN only when in
Cell_FACH or Cell_DCH states. Cell_PCH and URA_PCH
states are intended for power saving operation. URA
PCH is used by a highly mobile WTRU that changes cells
frequently. In both of these power saving states, the
WTRUhas no uplink mechanism to send traffic tothe
UTRAN. However, the WTRU can be paged to notify it to
change states to either a 



CeILFACH state or Cell_DCH state. [0011] The paging
procedure is a two step process. To save battery
power, a WTRU is configured with a discontinuous
reception (DRX) cycle that shuts off the WTRU's
receiver chain periodically. This is known as sleep
mode. AWTRU is only awake (the receiver chain is on)
for certain frames known as paging occasions. Within
each paging occasion, a WTRU listens for a Paging
Indicator on a Paging Indicator Channel (PICH). The
Paging Indicator instructs a WTRU to monitor the
paging channel (PCH) carried in the Secondary Common
ControlPhysical Channel (S-CCPCH). The PCH is a
transport channel that is mapped to a logical Paging
Control Channel (PCCH). [0012] Multiple S-CCPCHs may
be used. The WTRU selects from among the multiple
S-CCPCHs based on an Initial WTRU Identity. The
selected SCCPCH is associated with a single PICH. This
is the PICH that the WTRU monitors for paging
indications. There is a strict delay requirement
between the PICH and the associated paging message on
the S-CCPCH. This delay offset is defined to allow the
WTRU to receive the PICH and then the paging message.
3GPP Release 6 specifies this offset as 7,680 chips,
or 2 millisecond. After recovering the PCCH, the WTRU
can either enter the Cell_FACH state and perform a
CELL UPDATE or return to sleep mode until the next
paging occasion. [0013] One technique for reducing
this state transition time is to map the PCCH to a
high-speed downlink shared channel (HS-DSCH) instead
of the PCH. A faster downlink rate results in a
shorter transmission time for the paging message and
faster state transitions. This protocol stack
architecture is shown in Figure 2. The inventors have
recognized several problems that exist when mapping
the PCCH to the HS-DSCH. [00 14] First, HSDPAis
currently only allowed in the Cell_DCH state and is
controlled by the WTRU variable HS-DSCH_RECEPTION.
[0015] Second, the HS-DSCH must be configured to
operate in the downlink. This involves assigning a
WTRU an address HS-DSCH Radio Network Temporary
Identifier (H-RNTI), configuring a HS-SCCH
channelization code, and configuring HARQinformation,
such as the number ofHARQprocesses and memory
partition. Currently, there is nomechanism defined to
allow such a configuration in Cell_PCH and URA_PCH
states. [0016] Third, a WTRU in Cell_PCH or URA_PCH
state is unable to send channel quality indication
(CQI) information to the UTRAN because no uplink
communication is possible. Thus, the base station
cannot take full advantage of the AMC techniques
required by HSDPA. [0017] Fourth, once a WTRUreceives
a Paging Indicator on the PICH, the WTRU expects a
paging message in the associated S-CCPCH. This
S-CCPCHoccurs 7,680 chips after the PICH. In HSDPA, a
base station schedules WTRU traffic. While it is
possible to maintain a strict timing relationship
between the PICH and the HS-DSCH, maintaining this
relationship restricts the base station scheduling
flexibility for transmission over HS-DSCH. Limiting
the base station scheduling flexibility for HS-DSCH is
undesirable since other types of traffic (for example,
dedicated traffic channel (DTCH) and dedicated control
channel (DCCH) are also carried over HS-DSCH. [0018]
Therefore, HSDPApaging of a WTRUin CELL_PCH and
URA_PCH states without the above mentioned
disadvantages is desired. [0019] SUMMARY [0020] An
apparatus and methods are provided for paging in a
HSDPA connected mode CELLJPCH or URA_PCH state.
Preferably, a WTRU is configured to select various
PICH information that is broadcast by a base station.
The WTRU is preferably configured to receive paging
messages, based on the selected PICH information. In
one embodiment, a preferred WTRUis configured to
receive paging messages, based on a PICH, a HS-SCCH,
and a HS-PDSCH. In another embodiment, a preferred
WTRU is configured to receive paging messages, based
on a PICH and a HS-PDSCH. In both embodiments, a time
delay parameter is preferably used so that the WTRU
may listen for either the HS-SCCH or HS-PDSCH for a
period of time and return to a sleep mode if no paging
message is received. [0021] BRIEF DESCRIPTION OF THE
DRAWINGS [0022] A more detailed understanding may be
had from the following description, given by way of
example in conjunction with the accompanying drawings.
[0023] Figure 1 is a block drawing of conventional
WTRUstates for a radio resource control (RRC)
connected mode. [0024] Figure 2 are comparative stack
diagrams providing a comparison of 



a conventional Paging Channel (PCH) protocol stack
architecture for mapping alogical Paging Control
Channel (PCCH) with the mapping of a PCCH to a HSDSCH
for HSDPA paging and a mapping of a DCCH/DTCH to a
HS-DSCH for HSPDA paging. [0025] Figure 3 is a flow
diagram of a method for selecting PICH information
from received system information broadcasts. [0026]
Figure 4 is a procedural diagram illustrating several
HSDPApaging procedures in accordance with the
teachings of the present invention. [0027] Figure 5 is
a timing diagram showing a timing relationship between
a PICH frame and associated high-speed shared control
channel (HS-SCCH) subframes. [0028] Figure 6 is a
timing diagram showing a timing relationship between a
PICH frame and associated HS-PDSCH subframes. [0029]
Figure 7 is an illustration of an HSDPA network
configured for paging in accordance with the teachings
of the present invention. [0030] DETAILED DESCRIPTION
[0031] When referred to herein, the terminology
"wireless transmit/receive unit (WTRU)" includes but
is not limited to a user equipment (UE), a mobile
station, a fixed or mobile subscriber unit, a pager, a
cellular telephone, a personal digital assistant
(PDA), a computer, or any other type of user device
capable of operating in a wireless environment. When
referred to herein, the terminology "base station"
includes but is not limited to a Node-B, a site
controller, an access point (AP), or any other type of
interfacing device capable of operating in a wireless
environment. [0032] Apparatus and methods for paging
in Cell_PCH and URA_PCH states in a high speed
downlink packet access (HSDPA) wireless communication
system are disclosed. Three preferred WTRU
configurations and methods are disclosed, one in which
utilization of a Paging Indicator Channel (PICH) is
optional. Afirst preferred configuration and method
utilizes a PICH and paging groups. Asecond preferred
configuration and method utilizes paging groups, but
instead of using a PICH, a high-speed shared control
channel (HS-SCCH)signaling procedure allows each
paging group tobe associated with its own group
high-speed downlink shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI). The PICH may
optionally be retained for support of legacy WTRUs.
Athird preferred configuration and method utilizes a
PICH and a high speed downlink physical shared channel
(HS-DPSCH). [0033] In all three preferred
configurations and methods, in order tomap a Paging
Control Channel (PCCH) to the HS-DSCH, high-speed
channel configuration information must be provided to
the WTRU. This configuration information may be
received in a base station broadcast as part of the
system information by adding a new information element
to an existing system information block (SIB) and/or
defining a new SIB and associated schedule. [0034] The
broadcasted configuration information may include:
PCCH over HSDPA capability; a common HS-DSCH radio
network transaction identifier (HRNTI) to be used for
paging messages; common high-speed downlink physical
shared channel (HS-PDSCH) information including a
HS-SCCH scrambling code and channelization code;
common HARQ information including a number of HARQ
processes, memory partitioning related parameters, and
the like. [0035] An exemplary broadcasted
configuration information message is shown below in
Table 1. The Need column indicates if the information
element (IE) is a mandatory or optional parameter. MD
indicates the IE is "mandatory" and must be broadcast
and then received by UEs to be able to use the
feature. The Multi column indicates for a parent
parameter how many instances of the child parameter
are allowed. For example, there can be 1 to
<maxSCCPCH> of the PICH for HSDPA supported paging
list.Table 1 [0036] The HSDPA associated PICH
information element shown in Table 1 may also be
broadcast and received along with an information
element DLHSPDSCH system information that is used for
a WTRU operating in CELL FACH state, or these elements
may be broadcast to WTRUs only operating in CELL_PCH
or URA_PCH states. [0037] Referring to Figure 3, a
method 300 for selecting PICH information for HSPDA
based paging is illustrated for an appropriately
configured WTRU. The method 300 begins with receiving
an "HSDPA Associated PICH Info" information element
(IE), (step 310). This IE is transmitted from a base
station, and may be broadcast. After receiving the IE,
a WTRU compiles a list of candidate PICH for HSDPA
information and determines a value k that corresponds
tothe number of candidates, (step 320). The WTRUthen
calculates 



a PICH candidate selection index, IndexpiCH according
to equation (1): IndexpicH = U_RNTI mod k ; Equation
(1) where U-RNTI is the UTRAN radio network temporary
identifier, (step 330). The WTRU finally selects the
PICH information from the compiled list based on the
calculated IndexpicH, (step 340). [0038] Referring to
Figure 4, a signal flow diagram 400 of preferred HSDPA
paging procedures disclosed herein includes a Serving
Radio Network Controller (SRNC) 405, a Controlling
Radio Network Controller (CRNC) 410, a Base Station
415, and a WTRU 420. The signal flow diagram 400
generally shows the radio resource control (RRC) layer
of all entities depicted, with theexception of the
WTRU 420, which shows both a WTRU physical layer,
WTRULl, 425 and a WTRU RRC 430 layer. It should be
understood however that various layers may perform the
described functions. The example signal flow diagram
400 is based on a WTRU in discontinuous reception
(DRX) mode. [0039] The base station 415 uses the
DRXinformation of the WTRU420 for scheduling paging
messages destined for the WTRU 420. In this manner,
the base station 415 will schedule paging messages
destined for the WTRU420 when the WTRU 420 is not in a
sleep mode, thereby reducing the amount of time the
WTRU 420 must monitor the HS-SCCH. When the WTRU 420
enters a CELL_PCH or a URA_PCH state, the WTRU420
receives system information to configure the HSDPA
paging channel, (step 435). The WTRU 420 may then
determine its common paging H-RNTI as well as the
HS-SCCH and/or HSPDSCH and HARQ setup details.
Alternatively, a WTRU-specific H-RNTI may be used for
paging. There can be any number of HS-SCCHs associated
with the paging channel and the WTRU420 can select
from among these using procedures known to those
skilled in the art, such as those based on the initial
WTRU identity. [0040] With specific reference now to
Case 1 within Figure 4, when the UTRAN needs to page
the WTRU420, a signal is received at the SRNC 405. The
SRNC 405 forwards the message to the CRNC 410 via the
Iur interface, if necessary, (step 440). The CRNC 410
forwards a message that is destined to the WTRU (for
example, a Paging Type 1 message) to the base station
415 via the Iub interface, (step 445). A scheduler
function resident in the base station 415, which has
information relating to the DRX timing of the WTRU-Ll
425, guarantees that the message is sent only during
the WTRU awake time. This can be implemented in a
variety of ways that will be apparent to those skilled
in the art. Purely for example, the base station 415
may maintain a paging transmit queue common to all
WTRU being served by the base station 415. Immediately
prior to the WTRU-Ll 425 entering an awake state of
its DRX mode, the scheduling function of the base
station 415 queries the paging transmit queue to
determine whether a message is destined for WTRU-Ll
415. If thedetermination is positive, the base station
415 transmits a paging indicator on the PICH, (step
450). [004 1] After a time interval XPICH, which is
between a minimum time delay XPICH_HSSCCH_MIN and a
maximum time delay XPICH_HSSCCH_MAX, the base station
415 transmits the corresponding message using a common
or WTRU-specific paging H-RNTI address on the HS-SCCH,
(step 455), and the message is mapped to the HS-PDSCH,
(step 460). The parameter XPICH_HSSCCH_MIN may be hard
coded and predetermined. The parameter
xpicH_HSSCCH_MAcmay be broadcast from the base station
415 as part of the system information or other system
transmission or broadcast. The time delay parameter
XPICH may be defined mathematically a s follows:
XPICH_HSSCCH_MIN < XPICH  XPICH_HSSCCH_MAX . Equation
(2) [0042] An alternative method for timing the
transmission of the PICH and subsequent transmission
channels may be used. When the message is forwarded by
the CRNC 410 to the base station 415, the base station
415 again stores the message in a WTRU specific
transmission queue. A scheduling function of the base
station 415 schedules the message for transmission
toWTRU 420 during an awake time based on DRX
information of the WTRU 420. The message is scheduled
during a future transmission time interval (TTI). In
other words, the message is scheduled for transmission
based on a current TTI (TTIcu -ent), plus a time
delta, D. The base station 415 calculates D based on
the WTRU-Ll 425 DRX cycle. During the time interval D,
the base station 415 may perform further scheduling
algorithms t o determine whether any MAC-hs packet
data units (PDUs) require transmission in the current
TTI, TTIcurrent. The base station 415 may then
transmit the paging indicator on the PICH immediately
prior to the scheduled future time (TTIcurrent + D).
The time between PICH and associated 



TTI may be fixed or variable and may be hard-coded or
broadcast as part of the system information. [0043]
The WTRU-Ll 425 monitors the PICH when awake looking
for a paging indicator. When a paging indicator is
found, the WTRU-Ll 425 monitors the HS-SCCH during the
time interval, XPICH or D, depending on which of
theabove embodiments are utilized, looking for a
H-RNTI. If the paging indicator is not found, the
WTRU-Ll 425 re-enters sleep mode and waits for the
next paging indicator opportunity. If the WTRU-Ll 425
successfully receives a paging indicator and the
common or WTRU-specific paging H-RNTI, the WTRU-Ll 425
retrieves the message from the HS-PDSCH and forwards
the message t o the higher layer WTRU RRC 430, (step
465). [0044] Alternatively, in Case 2 a s shown in
Figure 4, n o PICH is used. Upon receiving a message
via the Iub interface from the CRNC 410, such as a
paging type I message, the base station 415 transmits
a message to the WTRULl 425 over the HS-SCCH via the
Uu interface, (step 470). Either a group or
WTRU-specific H-RNTI may be used. The paging message
may be transmitted within a predetermined number of
TTIs after the WTRU's 420 scheduled DRX wakeup time,
or within a time interval window XPICH a s described
above. When the WTRU 420 determines that a paging
indicator is present and addressed t o the WTRU 420,
the appropriate HS-PDSCH is monitored by the WTRU-Ll
425, (step 475), and the message is received and
forwarded t o higher layers, (step 480). [0045]
Alternatively, in Case 3 a s shown in Figure 4, a PICH
is used but no HS-SCCH is required. Upon receiving a
message via the Iub interface from the CRNC 410 such a
s a paging type I message, the base station 415
transmits a message to the WTRU-Ll 425 over the PICH
via the Uu interface, (step 485). After a time
interval XPICH, which is between XPICH_HSPDSCH_MIN and
piCH_HSPDSCH_MAx, as described below with reference t
o Equation 3, the base station 415 transmits a
HS-PDSCH(s), (step 490). When the WTRU 420 is
configured for operation with common H-RNTI (in other
words a dedicated HRNTI has not been assigned), the
WTRU-Ll 425 receives the transmitted HSPDSCHs
transmitted between XPICH_HSSCCH_MIN and
XPICH_HSSCCH_MAX after detection of the PICH. No
HS-SCCH is required. If a positive CRC is obtained
from one or a soft-combination of any of the
HS-PDSCHs, the received message is forwarded t o
higher layers, (step 495).[0046] In the cases
described above, if no message is received over any of
the various channels within the determined time
interval (xpicH or D), the WTRU may then re-enter a
sleep mode. In the various embodiments described
above, a cell update procedure that is known to those
skilled in the art may be performed after the WTRU 420
receives and processes the paging message, (step 500).
[0047] In Case 1 of Figure 4, a time delay exists
between the PICH frame that includes the paging
indicators and the first received subframe of the
associated HS-SCCH received at the WTRU. The delay
XPICH between the PICH and following message
transmitted over the HS-SCCH is defined by Equation 2
above and is between XPICH_HSSCCH_MIN and
XPICH_HSSCCH_MAX. Typically, the base station will
start transmitting the HS-SCCH XPICH_HSSCCH_MIN after
the PICH is transmitted. However, the base station
could wait until XPICH_HSSCCH_MAX t o transmit the
HS-SCCH. This timing relationship is shown in Figure
5. The first subframe of the associated HS-SCCH begins
after a time delay, XPICH, after the transmitted PICH
frame. [0048] In case 3 of Figure 4, a time delay
exists between the PICH frame that includes the paging
indicators and the first received subframe of the
associated HS-PDSCH(s). Similar to Equation 2 above,
the delay XPICH between the PICH and following message
transmitted over the HS-PDSCH(s) is defined as:
XPICH_HSPDSCH_MIN  XPICH  XPICH_HSPDSCH_MAX . Equation
(3) Typically, the base station will start
transmitting the HS-PDSCH XPICH_HSPDSCH_MIN after the
PICH is transmitted. However, the base station could
wait until XPICH_HSPDSCH_MAX t o transmit the
HS-PDSCH. This timing relationship is shown in Figure
6. The first subframe of the associated HS-PDSCH
begins after a time delay, XPICH, after the
transmitted PICH frame. [0049] In addition t o the
configurations and methods described above, the rules
for evaluating the Boolean variable HS_DSCH_RECEPTION
may be modified t o allow HSDPA reception in the
Cell_PCH state and the URA_PCH state. In particular,
the variable should evaluate t o TRUE (i.e. paging via
HSDPA is supported) when: a WTRU is in Cell_PCH and
URA_PCH state, theDL radio link is configured as the
serving HS-DSCH radio link, and there is at least one
radio bearer mapped to HS-DSCH. 



[0050] Referring to Figure 7, a HSDPA capable wireless
communication network 700 includes a WTRU 710, a base
station 720, an RNC 730, and a core network 740. Base
station 720 includes a scheduler 750 for scheduling
paging messages over the PICH, HS-SCCH, and HS-PDSCH
as described herein. The scheduler 750 may also
include processing capabilities for processing various
base station information received from both the RNC
730 and the WTRU 710 via the base station 720
transceiver 760. The WTRU 710 includes a processor 770
and a transceiver 780. The processor 770 is preferably
configured to perform various processing tasks
required by the WTRU 710, such as those described
above with reference to Figure 3 and Figure 4. The
processor 770 is further preferably configured to
control a DRX cycle of the WTRU 710 and provide DRX
information to the base station 720 as desired. The
transceiver 780 is preferably configured to receive
various channels transmitted by the base station 720,
including the PICH, HS-SCCH, and HS-PDSCH. [0051]
Although features and elements are described above in
particular combinations, each feature or element can
be used alone without the other features and elements
or in various combinations with or without other
features and elements. The methods or flow charts
provided herein may be implemented in a computer
program, software, or firmware incorporated in a
computerreadable storage medium for execution by a
general purpose computer or a processor. Examples of
computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a
register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical
media such as CD-ROM disks, and digital versatile
disks (DVDs). [0052] Suitable processors include, by
way of example, a general purpose processor, a special
purpose processor, a conventional processor, a digital
signal processor (DSP), a plurality of
microprocessors, one or more microprocessors in
association with a DSP core, a controller, a
microcontroller, Application SpecificIntegrated
Circuits (ASICs), Field Programmable Gate Arrays
(FPGAs) circuits, any other type of integrated circuit
(IC), and/or a state machine. [0053] Aprocessor in
association with software may be used to implement a
radio frequency transceiver for use in a wireless
transmit receive unit (WTRU), user equipment (UE),
terminal, base station, radio network controller
(RNC), or any host computer. The WTRU may be used in
conjunction with modules, implemented in hardware
and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration
device, a speaker, a microphone, a television
transceiver, a hands free headset, a keyboard, a
Bluetooth(r) module, a frequency modulated (FM) radio
unit, a liquid crystal display (LCD) display unit, an
organic light-emitting diode (OLED) display unit, a
digital music player, a media player, a video game
player module, an Internet browser, and/or any
wireless local area network (WLAN) or Ultra Wide Band
(UWB) module. [0054] EMBODIMENTS 1. A method of paging
a wireless transmit/receive unit (WTRU) operating in a
high speed downlink packet access (HSDPA) wireless
communication network, the method comprising:
receiving an information element containing paging
indicator channel (PICH) information; and determining
a number of received information elements containing
PICH information. 2. The method of embodiment 1,
further comprising: selecting PICH information for use
in receiving a paging message. 3. The method of
embodiment 2, wherein the selection is based on a
universal mobile telecommunications system (UMTS)
terrestrial radio access network (UTRAN) radio network
transaction identity (U-RNTI) of the WTRU. 4. The
method of embodiment 3, wherein PICH information is
selected based on U-RNTI mod k, where k is the number
of received PICH information elements.5. A method
according to any embodiments 1-4, further comprising:
receiving a paging message over a PICH using the
selected PICH information. 6. The method of embodiment
5, further comprising: waiting for a period of time
based on the PICH information. 7. The method of
embodiment 6, further comprising: receiving a high
speed dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI) over a high speed
shared control channel 



(HS-SCCH). 8. The method of embodiment 7, further
comprising: receiving a high speed physical downlink
shared channel (HSPDSCH). 9. The method of embodiment
8, wherein the receipt of the HS-PDSCH is based on the
received H-RNTI. 10. A method according to any
embodiments 1-4, further comprising: receiving a
paging message over a PICH using the selected PICH
information. 11. The method of embodiment 10, further
comprising: waiting for a period of time based on the
PICH information. 12. The method of embodiment 11,
further comprising: receiving a high speed physical
downlink shared channel (HSPDSCH) using a common high
speed dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI). 13. Amethod according
to any of embodiments 1-12, wherein the WTRU is in a
CELL_PCH state. 14. Amethod according to any of
embodiments 1-12, wherein the WTRU is in a URA_PCH
state. 15. Amethod according to any of embodiments
1-14, further comprising: awakening from a sleep mode
prior to receiving an information element containing
paging indicator channel (PICH) information.16. The
method of embodiment 15, further comprising: returning
to a sleep mode if no H-RNTI is received. 17. The
method of embodiment 6, wherein the period of time is
based on a minimum time. 18. The method of embodiment
17, wherein the minimum time is a predetermined value.
19. The method of embodiment 18, wherein the minimum
time is hardcoded. 20. The method of embodiment 6,
wherein the period of time is based on a maximum time.
21. The method of embodiment 20, wherein the maximum
time is transmitted from a base station. 22. The
method of embodiment 21, wherein the maximum time is
broadcasted from a base station. 23. The method of
embodiment 20, wherein the maximum time is based on
the received PICH information. 24. Awireless
transmit/receive unit (WTRU) configured to operate in
a high speed downlink packet access (HSDPA) wireless
communication network, the WTRU comprising: a receiver
configured to receive an information element
containing paging indicator channel (PICH)
information. 25. The WTRU of embodiment 24, further
comprising: a processor configured to determine a
number of received PICH information elements. 26. The
WTRU of embodiment 25, wherein the processor is
further configured to select PICH information for use
in receiving a paging message. 27. The WTRU of
embodiment 26, wherein the PICH information selection
is based on a universal mobile telecommunications
system (UMTS) terrestrial radio access network (UTRAN)
radio network transaction identity (URNTI) of the
WTRU.28. TheWTRUof embodiment 27, wherein PICH
information is selected based on U-RNTI mod k, where k
is a number of received PICH information elements. 29.
A WTRU according to any of embodiments 24-28, wherein
the receiver is further configured to receive a paging
message over a PICH. 30. The WTRU of embodiment 29,
wherein the selected PICH information is used to
receive a paging message over a PICH. 31. AWTRU
according to embodiments 29-30, wherein the receiver
is further configured to wait for a period of time.
32. The WTRU of embodiment 31, wherein the period of
time is based on the PICH information. 33. AWTRU
according to embodiments 31-32, wherein the receiver
is further configured to receive a high speed
dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI) over a high speed
shared control channel (HS-SCCH). 34. The WTRU of
embodiment 33, wherein the receiver is further
configured to receive a high speed physical downlink
shared channel (HSPDSCH). 



35. The WTRUof embodiment 34, wherein receiving the
HS-PDSCH is based on the received H-RNTI. 36. The WTRU
of embodiment 32, wherein the receiver is further
configured to receive a high speed physical downlink
shared channel (HSPDSCH). 37. The WTRU of embodiment
36, wherein the HS-PDSCH is received using a common
high speed dedicated shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI). 38. A WTRU
according to any of embodiments 25-37, wherein the
processor is further configured to awaken from a sleep
mode prior toreceiving an information element
containing paging indicator channel (PICH)
information.39. The WTRU of embodiment 38, wherein the
processor is further configured to return to a sleep
mode if no H-RNTI is received. 40. The WTRU of
embodiment 31, wherein the period of time is based on
a minimum time. 41. The WTRU of embodiment 40, wherein
the minimum time is a predetermined value. 42. The
WTRU of embodiment 40, wherein the minimum time is
hardcoded. 43. The WTRU of embodiment 31, wherein the
period of time is based on a maximum time. 44. The
WTRU of embodiment 43, wherein the maximum time is
transmitted from a base station. 45. The WTRU of
embodiment 43, wherein the maximum time is broadcasted
from a base station. 46. The WTRUof embodiment 43,
wherein the maximum time is based on the received PICH
information. 47. A method of paging a wireless
transmit/receive unit (WTRU) operating in a high speed
downlink packet access (HSDPA) wireless communication
network, the method comprising: transmitting an
information element containing paging indicator
channel (PICH) information. 48. The method of
embodiment 47, wherein the PICH information includes a
maximum transmission time delay. 49. The method of
embodiment 48, further comprising: transmitting a
message over a PICH. 50. The method of embodiment 49,
further comprising: transmitting a high speed
dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI) over a high speed
shared control channel (HS-SCCH).51. The method of
embodiment 50, wherein the H-RNTI is transmitted prior
to the maximum transmission time delay. 52. The method
of embodiment 51, further comprising: transmitting a
message over a high speed physical downlink shared
channel (HS-PDSCH). 53. Abase station for paging a
wireless transmit/receive unit (WTRU) in a high speed
downlink packet access (HSDPA) wireless communication
system, the base station comprising: a transmitter
configured to: transmit an information element
containing paging indicator channel (PICH)
information, wherein the PICH information includes a
maximum transmission time delay. 54. The base station
of embodiment 53, wherein the transmitter is further
configured to: transmit a message over a PICH. 55. The
base station of embodiment 54, wherein the transmitter
is further configured to: transmit a high speed
dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI) over a high speed
shared control channel (HS-SCCH). 56. The base station
of embodiment 55, wherein the H-RNTI is transmitted
prior to the maximum transmission time delay. 57. A
base station according to embodiments 55-56, wherein
the transmitter is further configured to: transmit a
message over a high speed physical downlink shared
channel (HS-PDSCH). 58. A base station according to
any of embodiments 53-57, further comprising: a
processor configured to determine when a WTRU will be
in an 



awake state and a sleep state based on a WTRU DRX
schedule.59. The base station of embodiment 58,
further comprising: a scheduler configured to schedule
transmissions to a WTRUwhen it is determined that the
WTRU will be in an awake state. 60. Abase station
according to any of embodiments 53-59, wherein the
WTRU is in a CELL_PCH state. 61. Abase station
according to any of embodiments 53-59, wherein the
WTRU is in a URA_PCH state. 62. The method of
embodiment 49, further comprising: transmitting a
message over a high speed physical downlink shared
channel (HS-PDSCH). 63. The method of embodiment 62,
wherein the message is transmitted over the HS-PDSCH
prior to the maximum transmission time delay. 64.
Abase station for paging a wireless transmit/receive
unit (WTRU) in a high speed downlink packet access
(HSDPA) wireless communication system, the base
station comprising: a transmitter configured to:
transmit an information element containing paging
indicator channel (PICH) information, wherein the PICH
information includes a maximum transmission time
delay. 65. The base station of embodiment 64, wherein
the transmitter is further configured to: transmit a
message over a PICH. 66. A base station according to
embodiments 64-65, wherein the transmitter is further
configured to: transmit a message over a high speed
physical downlink shared channel (HS-PDSCH). 67. A
base station according to any of embodiments 64-66,
further comprising: a processor configured to
determine when a WTRU will be in an awake state and a
sleep state based on a WTRU DRX schedule.68. The base
station of embodiment 67, further comprising: a
scheduler configured to schedule transmissions to a
WTRUwhen it is determined that the WTRU will be in an
awake state. 69. Abase station according to any of
embodiments 64-68, wherein the WTRU is in a CELL_PCH
state. 70. Abase station according to any of
embodiments 64-68, wherein the WTRU is in a URA PCH
state.CLAIMS What is claimed is: 1. Amethod for a
wireless transmit/receive unit (WTRU) to facilitate
paging in high speed downlink packet access
(HSDPA)wireless communications, the method comprising:
receiving an information element containing paging
indicator channel (PICH) information; determining a
number of received information elements containing
PICH information; and selecting PICH information for
use in receiving a paging message based on a universal
mobile telecommunications system (UMTS) terrestrial
radio access network (UTRAN) radio network transaction
identity (U-RNTI) of the WTRU. 2. The method of claim
1, wherein PICH information is selected based on
U-RNTI mod k, where k is the number of received PICH
information elements. 3. The method of claim 1,
further comprising: receiving a paging message over a
PICH using the selected PICH information; waiting for
a period of time based on the PICH information;
receiving a high speed dedicated shared channel
(HS-DSCH) radio network transaction identifier
(H-RNTI) over a high speed shared control channel
(HS-SCCH); and receiving a high speed physical
downlink shared channel (HSPDSCH) based on the
received H-RNTI. 4. The method of claim 1, further
comprising: receiving a paging message over a PICH
using the selected PICH information; waiting for a
period of time based on the PICH information;
andreceiving a high speed physical downlink shared
channel (HSPDSCH) using a common high speed dedicated
shared channel (HS-DSCH) radio network transaction
identifier (H-RNTI). 



5. The method of claim 3 performed when the WTRU is in
a CELL_PCH state. 6. The method of claim 3 performed
when the WTRUis in a URA_PCH state. 7. The method of
claim 4 performed when the WTRU is in a CELL_PCH
state. 8. The method of claim 4 performed when the
WTRUis in a URA_PCH state. 9. The method of claim 3,
further comprising: awakening from a sleep mode prior
to receiving an information element containing paging
indicator channel (PICH) information; and returning to
a sleep mode if no H-RNTI is received over the HSSCCH.
10. The method of claim 4, further comprising:
awakening from a sleep mode prior to receiving an
information element cotaining paging indicator channel
(PICH) information; and returning to a sleep mode if
no message is received over the high speed physical
downlink shared channel (HS-PDSCH). 11. The method of
claim 3, wherein the period of time is based on a
predetermined minimum time and a maximum time based on
the receivedPICH information.12. The method of claim
4, wherein the period of time is based on a
predetermined minimum time and a maximum time based on
the received PICH information. 13. Awireless
transmit/receive unit (WTRU) configured for high speed
downlink packet access (HSDPA) wireless
communications, the WTRU comprising: a receiver
configured to receive an information element
containing paging indicator channel (PICH)
information; and a processor configured to determine a
number of received PICH information elements and to
select PICH information for use in receiving a paging
message based on a universal mobile telecommunications
system (UMTS) terrestrial radio access network (UTRAN)
radio network transaction identity (URNTI) of the
WTRU. 14. The WTRUof claim 13, wherein PICH
information is selected based on U-RNTI mod k, where k
is a number of received PICH information elements. 15.
The WTRUof claim 13, wherein the receiver is further
configured to receive a paging message over a PICH
using the selected PICH information; to wait for a
period of time based on the PICH information; to
receive a high speed dedicated shared channel
(HS-DSCH) radio network transaction identifier (HRNTI)
over a high speed shared control channel (HS-SCCH);
and to receive a high speed physical downlink shared
channel (HS-PDSCH) based on the received H-RNTI. 16.
The WTRUof claim 13, wherein the receiver is further
configured to receive a paging message over a PICH
using the selected PICH information; to wait for a
period of time based on the PICH information; and to
receive a high speed physical downlink shared channel
(HS-PDSCH) using a common highspeed dedicated shared
channel (HS-DSCH) radio network transaction identifier
(H-RNTI). 17. The WTRUof claim 15, wherein the WTRUis
configured to receive a paging message over a PICH
using the selected PICH information; towait for a
period of time based on the PICH information; to
receive a high speed dedicated shared channel
(HS-DSCH) radio network transaction identifier
(H-RNTI) over a high speed shared control channel
(HS-SCCH); and to receive a high speed physical
downlink shared channel (HS-PDSCH) based on the
receivedH-RNTI in a CELL_PCH state. 18. The WTRUof
claim 15, wherein the WTRUis configured to receive a
paging message over a PICH using the selected PICH
information; towait for a period of time based on the
PICH information; to receive a high speed dedicated
shared channel (HS-DSCH) radio network transaction
identifier (H-RNTI) over a high speed shared control
channel (HS-SCCH); and to receive a high speed
physical downlink shared channel (HS-PDSCH) based on
the receivedH-RNTI in a URA_PCH state. 19. The WTRUof
claim 16, wherein the WTRUis configured to receive a
paging message over a PICH using the selected PICH
information; towait for a period of time based on the
PICH information; to receive a high speed dedicated
shared channel (HS-DSCH) radio network transaction
identifier (H-RNTI) over a high speed shared control
channel (HS-SCCH); and to receive a high speed 



physical downlink shared channel (HS-PDSCH) based on
the received H-RNTI in a CELL_PCH state. 20. The
WTRUof claim 16, wherein the WTRUis configured to
receive a paging message over a PICH using the
selected PICH information; towait for a period of time
based on the PICH information; to receive a high speed
dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI) over ahigh speed
shared control channel (HS-SCCH); and to receive a
high speed physical downlink shared channel (HS-PDSCH)
based on the received H-RNTI in a URA_PCH state. 21.
The WTRU of claim 15, wherein the processor is further
configured to awaken from a sleep mode prior to
receiving an information element containing paging
indicator channel (PICH) information; and toreturn to
a sleep mode if no H-RNTI is received over the
HS-SCCH. 22. The WTRU of claim 16, wherein the
processor is further configured to awaken from a sleep
mode prior to receiving an information element
containing paging indicator channel (PICH)
information; and to return toa sleep mode if no
message is received over the high speed physical
downlink shared channel (HS-PDSCH). 23. The WTRU of
claim 15, wherein the period of time is based on a
predetermined minimum time and a maximum time based on
the received PICH information. 24. The WTRU of claim
16, wherein the period of time is based on a
predetermined minimum time and a maximum time based on
the received PICH information. 25. Amethod of paging a
wireless transmit/receive unit (WTRU) in high speed
downlink packet access (HSDPA) wireless
communications, the method comprising: transmitting an
information element containing paging indicator
channel (PICH) information, wherein the PICH
information includes a maximum transmission time
delay; transmitting a message over a PICH;transmitting
a high speed dedicated shared channel (HS-DSCH) radio
network transaction identifier (H-RNTI) over a high
speed shared control channel (HS-SCCH) prior to the
maximum transmission time delay; and transmitting a
message over a high speed physical downlink shared
channel (HS-PDSCH). 26. The method of claim 25 wherein
the transmitting is to a WTRUis in a CELL_PCH state.
27. The method of claim 25, wherein the transmitting
is to a WTRU is in a URA_PCH state. 28. The method of
claim 25, wherein the transmitting is to a WTRU is in
a discontinuous reception (DRX) mode, further
comprising: determining when a WTRU will be in an
awake state and a sleep state based on a WTRU DRX
schedule; and scheduling transmissions to a WTRU when
it is determined the WTRU will be in an awake state.
29. Abase station configured for paging a wireless
transmit/receive unit (WTRU) during high speed
downlink packet access (HSDPA) wireless
communications, the base station comprising: a
transmitter configured to transmit an information
element containing paging indicator channel (PICH)
information, wherein the PICH information includes a
maximum transmission time delay; the transmitter
configured to transmit a message over a PICH; the
transmitter configured to transmit a high speed
dedicated shared channel (HS-DSCH) radio network
transaction identifier (H-RNTI) over a high speed
shared control channel (HS-SCCH) prior to the maximum
transmission time delay; andthe transmitter configured
to a message over a high speed physical downlink
shared channel (HS-PDSCH). 30. The base station of
claim 29 configured for paging a wireless
transmit/receive unit (WTRU) during high speed
downlink packet access (HSDPA) wireless communications
when the WTRU is in a CELL_PCH state. 31. The base
station of claim 29 configured for paging a wireless
transmit/receive unit (WTRU) during high speed
downlink packet access (HSDPA) wireless communications
when the WTRU is in a URA PCH state. 32. The base
station of claim 29 configured for paging a wireless
transmit/receive unit (WTRU) during high speed
downlink packet access (HSDPA) wireless communications
when the WTRU is in a discontinuous 



reception (DRX) mode, further comprising: a processor
configured to determine when a WTRU will be in an
awake state and a sleep state based on a WTRU DRX
schedule; and a scheduler configured to schedule
transmissions to a WTRU when it is determined that the
WTRU will be in an awake state. 33. Amethod of paging
a wireless trans pmVreceive unit (WTRU) during high
speed downlink packet access (HSDPA) wireless
communications, the method comprising: transmitting an
information element containing paging indicator
channel (PICH) information, wherein the PICH
information includes a maximum transmission time
delay; transmitting a message over a PICH; and
transmitting a message over a high speed physical
downlink shared channel (HS-PDSCH) prior to the
maximum transmission time delay.34. The method of
claim 33 performed while the WTRU is in a CELL_PCH
state. 35. The method of claim 33 performed while the
WTRU is in a URA_PCH state. 36. The method of claim 33
performed while the WTRU is in a discontinuous
reception (DRX) mode, further comprising: determining
when a WTRU will be in an awake state and a sleep
state based on a WTRU DRX schedule; and scheduling
transmissions to a WTRU when it is determined the WTRU
will be in an awake state. 37. A base station
configured to page a wireless transmit/receive unit
(WTRU) during high speed downlink packet access
(HSDPA) wireless communications, the base station
comprising: a transmitter configured to transmit an
information element containing paging indicator
channel (PICH) information, wherein the PICH
information includes a maximum transmission time
delay; the transmitter configured to transmit a
message over a PICH; and the transmitter configured to
transmit a message over a high speed physical downlink
shared channel (HS-PDSCH) prior to the maximum
transmission time delay. 38. The base station of claim
37 configured to page a wireless transmit/receive unit
(WTRU) during high speed downlink packet access
(HSDPA) wireless communications when the WTRU is in a
CELL PCH state. 39. The base station of claim 37
configured to page a wireless transmit/receive unit
(WTRU) during high speed downlink packet access
(HSDPA) wireless communications when the WTRU is in a
URA_PCH state.40. The base station of claim 37
configured to page a wireless transmit/receive unit
(WTRU) during high speed downlink packet access
(HSDPA) wireless communications when the WTRU is in a
discontinuous reception (DRX) mode, further
comprising: a processor configured to determine when a
WTRU will be in an awake state and a sleep state based
on a WTRU DRX schedule; and a scheduler configured to
schedule transmissions to a WTRU when it is determined
that the WTRU will be in an awake state. 


