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(57) ABSTRACT 

A natural formulation of compounds that Would to modulate 
in?ammation is disclosed. The formulation Would also 
inhibit expression of COX-2, inhibit synthesis of prostag 
landins selectively in target cells, and inhibit in?ammatory 
response selectively in target cells. The compositions con 
taining at least one fraction isolated or derived from hops. 
Other embodiments relate to combinations of components, 
including at least one fraction isolated or derived from hops, 
tryptanthrin and conjugates thereof, rosemary, an extract or 
compound derived from rosemary, a triterpene species, or a 
diterpene lactone or derivatives or conjugates thereof. 
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SYNERGISTIC COMPOSITIONS THAT TREAT OR 
INHIBIT PATHOLOGICAL CONDITIONS 

ASSOCIATED WITH INFLAMMATORY RESPONSE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This patent application is a continuation-in-part of 
US. application Ser. No. 10/400,293, ?led Mar. 26, 2003, 
and a continuation-in-part of US. application Ser. No. 
10/401,283, ?led Mar. 26, 2003, both of Which claim the 
bene?t under 35 U.S.C. § 119(e) to provisional application 
No. 60/450,237, ?led on Feb. 25, 2003, and provisional 
application No. 60/420,383, ?led on Oct. 21, 2002. The 
contents of each of these earlier applications are hereby 
incorporated by reference as if recited herein in their 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to syner 
gistic compositions that treat or inhibit pathological condi 
tions associated With tissue-speci?c activation of in?amma 
tion and to methods of modulating in?ammation in cells. 
More speci?cally, the invention relates to composition com 
prising a fraction isolated or derived from hops along With 
a synergist, such as rosemary, an extract derived from 
rosemary, a compound derived from rosemary, a triterpene 
species, a diterpene lactone species, and tryptanthrin. 

[0004] 2. Description of the Related Art 

[0005] Cyclooxygenase (prostaglandin endoperoxide syn 
thase, EC 1.14.991, COX) catalyZes the rate-limiting step in 
the metabolism of arachidonic acid to prostaglandin H2 
(PGHZ), Which is further metaboliZed to various prostaglan 
dins, prostacyclin and thromboxane A2 (c.f. FIG. 1). In the 
early 1990s, it Was established that COX exists in tWo 
isoforrns, commonly referred to as COX-1 and COX-2. It 
Was subsequently determined that the COX-1 and COX-2 
proteins are derived from distinct genes that diverged Well 
before birds and mammals. Prostaglandins (PGs) generated 
via the COX-1 and COX-2 pathWays are identical molecules 
and therefore have identical biological effects. COX-1 and 
COX-2, hoWever, may generate a unique pattern and vari 
able amounts of eicosanoids; therefore, relative differences 
in the activation of these isoZymes may result in quite 
dissimilar biological responses. Differences in the tissue 
distribution and regulation of COX-1 and COX-2 are noW 
considered crucial for the bene?cial as Well as adverse 
effects of COX inhibitors. 

[0006] The generally held concept (COX dogma) is that 
COX-1 is expressed constitutively in most tissues Whereas 
COX-2 is the inducible enZyme triggered by pro-in?amma 
tory stimuli including mitogens, cytokines and bacterial 
lipopolysaccharide (LPS) in cells in vitro and in in?amed 
sites in vivo. Based primarily on such differences in expres 
sion, COX-1 has been characterized as a housekeeping 
enZyme and is thought to be involved in maintaining physi 
ological functions such as cytoprotection of the gastric 
mucosa, regulation of renal blood ?oW, and control of 
platelet aggregation. COX-2 is considered to mainly mediate 
in?ammation, although constitutive expression is found in 
brain, kidney and the gastrointestinal tract. Therefore, it 
Would be desirable to doWn-regulate tissue-speci?c or cell 
speci?c expression of COX-2. 
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[0007] Arachidonic acid serves as the primary substrate 
for the biosynthesis of all PGs. PGs are ubiquitous hormones 
that function as both paracrine and autocrine mediators to 
affect a myriad of physiological changes in the immediate 
cellular environment. The varied physiological effects of 
PGs include in?ammatory reactions such as rheumatoid 
arthritis and osteoarthritis, blood pressure control, platelet 
aggregation, induction of labor and aggravation of pain and 
fever. The discovery 30 years ago that aspirin and other 
non-steroidal analgesics inhibited PG production identi?ed 
PG synthesis as a target for drug development. There are at 
least 16 different PGs in nine different chemical classes, 
designated PGA to PGI. PGs are part of a larger family of 
20-carbon-containing compounds called eicosanoids; they 
include prostacyclins, thromboxanes, and leukotrienes. The 
array of PGs produced varies depending on the doWnstream 
enZymatic machinery present in a particular cell type. For 
example, endothelial cells produce primarily PGI2, Whereas 
platelets mainly produce TXA2. 
[0008] Prostaglandins (PG) are believed to play an impor 
tant role in maintenance of human gastric mucosal homeo 
stasis. Current dogma is that COX-l is responsible for PG 
synthesis in normal gastric mucosa in order to maintain 
mucosal homeostasis and that COX-2 is expressed by nor 
mal gastric mucosa at loW levels, With induction of expres 
sion during ulcer healing, folloWing endotoxin exposure or 
cytokine stimulation. It noW appears that both COX-1 and 
COX-2 have important physiological roles in the normal 
gastric mucosa. 

[0009] Compounds that inhibit the production of PGs by 
COX have become important drugs in the control of pain 
and in?ammation. Collectively these agents are knoWn as 
non-steroidal anti-in?ammatory drugs (N SAIDs) With their 
main indications being osteoarthritis and rheumatoid arthri 
tis. HoWever, the use of NSAIDs, and in particular aspirin, 
has been extended to prophylaxis of cardiovascular disease. 
Over the last decade, considerable effort has been devoted to 
developing neW molecules that are direct inhibitors of the 
enZymatic activity of COX-2, With the inference that these 
compounds Would be less irritating to the stomach With 
chronic use. Therefore, it Would be desirable to inhibit 
in?ammation response selectively in target cells. 

[0010] US. patent application 2002/0086070A1 of Kuhrts 
entitled, “ANTI-INFLAMMATORY AND CONNECTIVE 
TISSUE REPAIR FORMULATIONS” describes a hops 
component that has an ICSO-WHMA COX-2/COX-1 ratio 
ranging from about 0.23 to about 3.33. Example 1 of the 
application describes a composition containing an extract 
obtained through supercritical carbon dioxide extraction of 
Whole hops (CO2-extract) comprising 42% humulone. 

[0011] US. Pat. No. 6,391,346 entitled, “ANTI-INFLAM 
MATORY, SLEEP-PROMOTING HERBAL COMPOSI 
TION AND METHOD OF USE” describes an orally admin 
istered composition capable of reducing in?ammation in 
animals, While promoting sleep for such animals. The com 
position contains hydroalcoholic extract of hops and super 
critical carbon dioxide extract of hops Which are used to 
promote sleep. 

[0012] An ideal formulation for the treatment of in?am 
mation Would inhibit the induction and activity of COX-2 
Without inhibiting the synthesis of PGE2 in gastric mucosal 
cells. HoWever, conventional non-steroidal anti-in?amma 
tory drugs lack the speci?city of inhibiting COX-2 without 
affecting gastric PGE2 synthesis and are at risk to cause 
damages on the gastrointestinal system, When used for 
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extended periods. Indeed, even the newly developed, anti 
in?ammatory drugs such as rofecoxib and celexocib produce 
untoward gastric toxicity in the form of induced spontaneous 
bleeding and delay of gastric ulcer healing. 

[0013] Thus, it Would be useful to identify a formulation 
of compounds that Would speci?cally inhibit or prevent the 
synthesis of prostaglandins by COX-2 With little or no effect 
on synthesis of PGE2 in the gastric mucosa. Such a formu 
lation, Which Would be useful for preserving the health of 
joint tissues, for treating arthritis or other in?ammatory 
conditions, has not previously been discovered. The term 
“speci?c or- selective COX-2 inhibitor” Was coined to 
embrace compounds or mixtures of compounds that selec 
tively inhibit COX-2 over COX-1. HoWever, While the 
implication is that such a calculated selectivity Will result in 
loWer gastric irritancy, unless the test materials are evaluated 
in gastric cells, the term “selective COX-2 inhibitor” does 
not carry assurance of safety to gastrointestinal cells. Only 
testing of compound action in target tissues, in?ammatory 
cells and gastric mucosal cells, Will identify those agents 
With loW potential for stomach irritation. 

[0014] The major problem associated With ascertaining 
COX-2 selectivity (i.e. loW gastric irritancy) is that differ 
ences in assay methodology can have profound effects on the 
results obtained. Depicted in Table 1 are the categories of the 
numerous in vitro assays that have been developed for 
testing and comparing the relative inhibitory activities of 
NSAID and natural compounds against COX-1 and COX-2. 
These test systems can be classi?ed into three groups: (1) 
systems using animal enzymes, animal cells or cell lines, (2) 
assays using human cell lines, or human platelets and 
monocytes, and (3) currently evolving models using human 
cells that are representative of the target cells for the 
anti-in?ammatory and adverse effects of NSAID and dietary 
supplements. Generally, models using human cell lines or 
human platelets and monocytes are the current standard and 
validated target cell models have not been forthcoming. A 
human gastric cell line capable of assessing potential for 
gastric irritancy is a need. 

TABLE 1 

Classi?cation of test systems for in vitro assays assessing 
COX-2 selectivity of anti-in?ammatory compounds] 

TEST SYSTEMS 

ANIMAL HUMAN TARGET 

Enzymes Enzymes Human Gastric Mucosa Cells 
Cells Cells Human Chondrocytes 
Cell lines Cell lines Human Synoviocytes 

OTHER SYSTEM VARIABLES 
1. Source of arachidonic acid — endogenous or exogenous; 

2. Various expression systems for gene replication of COX-1 and COX-2; 
3. The presence or absence ofa COX-2 inducing agent; 
4. COX-2 inducing agents are administered at different concentrations and 
for different periods of time; 
5. Duration of incubation With the drug or With arachidonic acid; 
6. Variation in the protein concentration in the medium. 
J[Adapted from Pairet, M. and van Ryn, J. (1998) Experimental models 
used to investigate the differential inhibition of cyclooxygenase-l and 
cyclooxygenase-2 by non-steroidal anti-in?ammatory drugs. In?amm. Res 
47, Supplement 2S93-S101 and incorporated herein by reference. 

[0015] The enzymes used can be of animal or human 
origin, they can be native or recombinant, and they can be 
used either as puri?ed enzymes, in microsomal preparations, 
or in Whole-cell assays. Other system variables include the 
source of arachidonic acid. PG synthesis can be measured 
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from endogenously released arachidonic acid or exog 
enously added arachidonic acid. In the later case, different 
concentrations are used in different laboratories. 

[0016] Second, there are various expression systems for 
gene replication of recombinant COX-1 and COX-2 
enzymes. In addition, the cells transfected With the Cox-1 or 
Cox-2 gene can be of diverse origins, for instance, insect cell 
lines or COS cells. Third, the absence or presence of a 
COX-2 inducing agent can vary. Cells that are stably trans 
fected With the recombinant enzymes express this enzyme 
constitutively and no inducing agent is used. This is in 
fundamental contrast With other cells in Which COX-2 has to 
be induced. Induction of COX-2 is commonly performed 
using bacterial LPS or various cytokines such as interleukin 
1[3 or tumor necrosis factor. Additionally, these endotoxins 
and cytokines are administered at various concentrations. 

[0017] Fourth, the duration of the incubation With the test 
agent, the COX-2 inducing agent, or With arachidonic acid 
varies among different laboratories. These differences can 
in?uence the quantitative outcome of the study, because the 
inhibition of COX-2 is time dependent. Finally, the protein 
concentration of the medium can vary; this is an issue for 
compounds that can bind avidly to plasma proteins. 

[0018] An ideal assay for COX-2 selectivity Would have 
the folloWing characteristics: (1) Whole cells should be used 
that contain native human enzymes under normal physi 
ological control regarding expression; (2) the cells should 
also be target cells for the anti-in?ammatory and adverse 
effects of the compounds; (3) COX-2 should be induced, 
thereby simulating an in?ammatory process, rather than 
being constitutively expressed; and (4) PG synthesis should 
be measured from arachidonic acid released from endog 
enous stores rather than from exogenously added arachi 
donic acid. 

[0019] Differences in methodology for can explain a dra 
matic difference in the results obtained for COX inhibition. 
For example, When assayed against the puri?ed enzyme, 
ursolic acid exhibited an IC5O of 130 uM, far outside of 
possible physiologically obtainable concentrations [Ring 
bom, T. et al. (1998) Ursolic acidfrom Plantago major, a 
selective inhibitor of cyclooxygenase-2 catalyzed prostag 
landin biosynthesis. J Nat Prod 61, 1212-1215]. In the RAW 
264.7 murine macrophage line, Suh et al. report an IC5O for 
ursolic acid of approximately 40 uM [Suh, N., et al. (1998) 
Novel triterpenoids suppress inducible nitric oxide synthase 
(iNOS) and inducible cyclooxygenase (COX-2) in mouse 
macrophages. Cancer Res 58, 717-723]; and in phorbol 
12-myristate 13-acetate stimulated human mammary cells, 
the approximate median inhibitory concentration of ursolic 
acid Was 3.0 uM [Subbaramaiah, K. et al. (2000) Ursolic 
acid inhibits cyclooxygenase-2 transcription in human mam 
mary epithelial cells. Cancer Res 60, 2399-2404]. 

[0020] No laboratory has, as yet, developed an ideal assay 
for COX-2 selectivity. The Whole cell system most com 
monly used for Rx and OTC products is the human Whole 
blood assay developed by the William Harvey Institute 
[Warner, T. D. et al. (1999) Nonsteroid drug selectivities for 
cyclo-oxygenase-l rather than cyclo-oxygenase-2 are asso 
ciated with human gastrointestinal toxicity: afull in vitro 
analysis. Proc NatlAcad Sci USA 96, 7563-7568]. To date, 
this assay format has developed more data supporting clini 
cal relevance than any other. HoWever, neW research in the 
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role of constitutive expression of COX-2 in normal gastric 
mucosa necessitates revisiting the relevance of the use of 
platelets to model COX-l inhibition in the absence of 
COX-2. The extrapolation of gastrotoxicity from platelet 
studies is no longer on a sound molecular basis. The 
validation of a human gastric mucosal cell line for estab 
lishing the potential target tissue toxicity of cyclooxygenase 
inhibitors represents a critical need for the development of 
safe and effective anti-in?ammatory agents. 

[0021] Therefore, it Would be useful to identify a compo 
sition that Would speci?cally inhibit or prevent the expres 
sion of COX-2 enzymatic activity in in?ammatory cells, 
While having little or no effect on PGE2 synthesis in gastric 
mucosal cells so that these formulations could be used With 
no gastrointestinal upset. Furthermore, such formulations 
should alloW for healing of pre-existing ulcerative condi 
tions in the stomach. 

SUMMARY OF THE INVENTION 

[0022] Thus, it Would be useful to identify a formulation 
of compounds that Would to modulate in?ammatory 
response. Such a formulation has Widespread applications. 

[0023] It Would also be useful to identify a formulation of 
compounds that Would inhibit expression of COX-2, inhibit 
prostaglandin synthesis selectively in target cells, or inhibit 
in?ammation response selectively in target cells. For 
example, it Would also be useful to identify a formulation of 
compounds that Would speci?cally inhibit or prevent the 
synthesis of prostaglandins by COX-2 in in?ammatory cells 
With little or no effect on PGE2 synthesis in gastric mucosal 
cells. Such a formulation, Which Would be useful for pre 
serving the health of joint tissues, for treating arthritis or 
other in?ammatory conditions, has not previously been 
discovered. Preferably, the formulations have a median 
effective concentration for COX-2 inhibition in in?amma 
tory cells that is minimally ten times greater than the median 
effective concentration for the inhibition of PGE2 synthesis 
in gastric cells. For example, if the median inhibitory 
concentration for COX-2 of a test formulation Was 0.2 
ug/mL in the murine macrophage RAW 264.7, the formu 
lation Would not be considered to have loW potential for 
gastric irritancy unless the median inhibitory concentration 
for PGE2 synthesis in gastric cells Was equal to or greater 
than 2 ug/mL. 

[0024] A preferred embodiment comprises compositions 
containing at least one fraction isolated or derived from hops 
(Humulus lupulus). Examples of fractions isolated or 
derived from hops are alpha acids, isoalpha acids, reduced 
isoalpha acids, tetra-hydroisoalpha acids, hexa-hydroisoal 
pha acids, beta acids, and spent hops. Preferred compounds 
of fractions isolated or derived from hops, include, but are 
not limited to, humulone, cohumulone, adhumulone, isohu 
mulone, isocohumulone, isoadhumulone, dihydro-isohumu 
lone, dihydro-isocohumulone, dihydro-adhumulone, tet 
rahydro-isohumulone, tetrahydro-isocohumulone, 
tetrahydro-adhumulone, hexahydro-isohumulone, hexahy 
dro-isocohumulone, and hexahydro-adhumulone. Preferred 
compounds can also bear substituents, such as halogens, 
ethers, and esters. 

[0025] Other embodiments relate to combinations of com 
ponents. One embodiment relates to compositions that 
include, as a ?rst component, an active ingredient isolated or 
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derived from an extract of hops and as a second component 
at least one member selected from the group consisting of 
rosemary (Rosmarinus o?icinalis L.), an extract or com 
pound derived from rosemary, a triterpene species or deriva 
tives or conjugates thereof, a diterpene lactone species or 
derivatives or conjugates thereof, and tryptanthrin or con 
jugates thereof. Another embodiment relates to composi 
tions that include, as a ?rst component, tryptanthrin or 
conjugates thereof and as a second component at least one 
member selected from the group consisting of an active 
ingredient isolated or derived from an extract of hops, 
rosemary, an extract or compound derived from rosemary, a 
triterpene species or derivatives or conjugates thereof, and a 
diterpene lactone species or derivatives or conjugates 
thereof. 

[0026] Preferred compositions can inhibit the inducibility 
or activity of COX-2. Preferred compositions also can 
inhibit prostaglandin synthesis selectively in target cells. 
Preferred compositions also can inhibit in?ammation 
response selectively in target cells. 

[0027] The compositions have Widespread applications. 
Preferred compositions can be useful for treating conditions, 
such as cancer, autoimmune diseases, in?ammatory dis 
eases, neurological diseases. Preferred compositions are also 
believed to be useful for treating conditions, such as HIV-l 
infections, rhinovirus infections, and cardiovascular dis 
eases. 

[0028] Preferred compositions Would be useful for, but not 
limited to, the treatment of in?ammation in a subject, and for 
treatment of other in?ammation-associated disorders, such 
as an analgesic in the treatment of pain and headaches, or as 
an antipyretic for the treatment of fever. Preferred compo 
sitions Would be useful to treat arthritis, including but not 
limited to rheumatoid arthritis, spondyloathopathies, gouty 
arthritis, osteoarthritis, systemic lupus erythematosis, and 
juvenile arthritis. 

[0029] Preferred compositions Would be useful in the 
treatment of asthma, bronchitis, menstrual cramps, tendoni 
tis, bursitis, and skin-related conditions such as psoriasis, 
ecZema, burns and dermatitis. Preferred compositions also 
Would be useful to treat gastrointestinal conditions such as 
in?ammatory boWel disease, Crohn’s disease, gastritis, irri 
table boWel syndrome and ulcerative colitis and for the 
prevention or treatment of cancer such as colorectal cancer. 

[0030] Further, preferred compositions Would be useful in 
treating in?ammation in such diseases as vascular diseases, 
migraine headaches, periarteritis nodosa, thyroiditis, aplas 
tic anemia, Hodgkin’s disease, sclerodma, rheumatic fever, 
type I diabetes, myasthenia gravis, multiple sclerosis, sacoi 
dosis, nephrotic syndrome, Behchet’s syndrome, polymyo 
sitis, gingivitis, hypersensitivity, sWelling occurring after 
injury, myocardial ischemia, peridontal disease, ?bromyal 
gia, atopic dermatitis, insulitis and the like. 

[0031] Additionally, preferred compositions Would also be 
useful in the treatment of ophthalmic diseases, such as 
retinopathies, conjunctivitis, uveitis, ocular photophobia, 
and of acute injury to the eye tissue. Preferred compositions 
Would also be useful in the treatment of pulmonary in?am 
mation, such as that associated With viral infections and 
cystic ?brosis. 

[0032] Preferred compositions Would also be useful for the 
treatment of certain nervous system disorders such as cor 
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tical dementias including AlZheimer’s disease. As inhibitors 
of COX-2 mediated biosynthesis of PGE2 in in?ammatory 
cells, these compositions Would also be useful in the treat 
ment of allergic rhinitis, respiratory distress syndrome, 
endotoxin shock syndrome, atherosclerosis, and central ner 
vous system damage resulting from stroke, ischemia and 
trauma. 

[0033] Preferred embodiments further provides a compo 
sition to increase the rate at Which glucosamine or chon 
drotin sulfate function to normalize joint movement or 
reduce the symptoms of osteoarthritis. 

[0034] Preferred embodiments also provide for methods 
of identifying compositions that Would speci?cally inhibit or 
prevent the synthesis of prostaglandins by COX-2 in in?am 
matory cells With little or no effect on PGE2 synthesis in 
gastric mucosal cells. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1 depicts the induction of cyclooxygenase-2 
and the metabolism of arachidonic acid to prostaglandins 
and other eicosanoids by the cyclooxygenase enZymes. The 
action of non-steroidal anti-in?ammatory agents is through 
direct inhibition of the cyclooxygenase enZymes. 

[0036] FIG. 2 shoWs an outline of fractions and com 
pounds that can be obtained from hops. 

[0037] FIG. 3 illustrates [A] the alpha-acid genus (AA) 
and representative species humulone (R=i 
CH2CH(CH3)2), cohumulone (R=, iCH(CH3)2), and 
adhumulone (R=iCH(CH3)CH2CH3); [B] the isoalpha 
acid genus (IAA) and representative species isohumulone 
(R=4CH2CH(CH3)2), isocohumulone (R=, 
iCH(CH3)2), and isoadhumulone (R=i 
CH(CH3)CH2CH3); [C] the reduced isomeriZed isoalpha 
acid genus (RIAA) and representative species dihydro 
isohumulone (R=iCH2CH(CH3)2) dihydro-isocohumu 
lone (R=, 4CH(CH3)2), and dihydro-adhumulone (R=i 
CH(CH3)CH2CH3); [D] the tetra-hydroisoalpha acid genus 
(THIAA) and representative species tetra-hydro-isohumu 
lone (R=iCH2CH(CH3)2), tetra-hydro-isocohumulone 
((R=, iCH(CH3)2), and tetra-hydro-adhumulone (R=i 
CH(CH3)CH2CH3); and the hexa-hydroisoalpha acid 
(HHIAA) genus With representative species hexa-hydro 
isohumulone (R=iCH2CH(CH3)2) hexa-hydro-isocohu 
mulone (R=, 4CH(CH3)2), and hexa-hydro-adhumulone 
(R=%H(CH3)CH2CH3). 
[0038] FIG. 4 illustrates the chemical structure of tryp 
tanthrin. 

[0039] FIG. 5 illustrate the general chemical structures of 
the triterpene genus [A] and ursolic acid [B] and oleanolic 
acid [C] as a species Within that genus. 

[0040] FIG. 6 are representative immunoblots demon 
strating constitutive COX-1 and COX-2 expression in AGS 
human gastric mucosal cells. The AGS human gastric cell 
line Was cultured in 6-Well plates at 37° C. With 5% CO2 in 
a humidi?ed incubator for 24 hours. Cells Were lysed on ice 
in lysis buffer and protein concentration determined. Fifty pg 
of cell lysate Were solubiliZed, fractionated on a 10% 
polyacrylamide gel containing sodium dodecylsulfate 
(SDS), and transferred onto a nitrocellulose membrane. The 
membranes Were incubated in a blocking buffer and then 
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incubated With the respective primary antibody for l h at 
room temperature. FolloWing primary antibody incubation, 
the blots Were Washed three times With Tris-buffered saline 
and then incubated With the secondary antibody for l h. 
Protein bands Were visualiZed using enhanced chemilumi 
nescence. 

[0041] FIG. 7[A] shoWs the percent inhibition of PGE2 
synthesis in LPS-stimulated RAW 264.7 cells by plasma 
samples from a human volunteer receiving 880 mg t.i.d. of 
a test hops derivative formulation. White bars are means of 
raW data and dark bars are those means computed With the 
elimination of outliers (never more than tWo of the eight 
replicates). The gel capsules of the test formulation con 
tained 200 mg reduced isomeriZed alpha-acids, 200 mg 
rosemary extract and 40 mg oleanolic acid. FIG. 7[B] is an 
estimate of the plasma concentrations of test material at each 
post-dosing time capable of inhibiting PGE2 synthesis in 
LPS-stimulated RAW 264.7 cells assuming a constant 515:1 
ratio of components. 

[0042] FIG. 8 illustrates the induction of PGE2 synthesis 
by mite allergen in A549 pulmonary cells treated for 24 
hours. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0043] The present invention relates to the discovery that 
that a supragenus of components isolated or derived from 
hops and other compounds result in tissue-speci?c or cell 
speci?c inhibition of COX-2 expression. Importantly, these 
compounds are not believed to directly inhibit COX-2 or 
other enZymes With the prostaglandin synthesis pathWay. 
Preferred embodiments provide compositions and methods 
for inhibiting COX-2 expression, inhibiting prostanglandin 
synthesis selectively in target tissues or cells, or inhibiting 
in?ammation response selectively in target tissues or cells. 

[0044] A preferred embodiment comprises compositions 
containing fractions or compounds isolated or derived from 
hops. Examples of fractions isolated or derived from hops 
are alpha acids, isoalpha acids, reduced isoalpha acids, 
tetra-hydroisoalpha acids, hexa-hydroisoalpha acids, beta 
acids, and spent hops. Preferred compounds of the fractions 
isolated or derived from hops can be represented by a 
supragenus beloW: 

(Supragenus) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; Wherein R" 
is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3; and Wherein R, T, 
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X, and Z are independently selected from the group con 
sisting of H, F, Cl, Br, I, and at orbital, With the proviso that 
if one of R, T, X, or Z is a at orbital, then the adjacent R, T, 
X, or Z is also a at orbital, thereby forming a double bond. 

[0045] Other preferred compounds of the fractions iso 
lated or derived from hops can be represented by a genus 
beloW: 

(Genus A) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. 
[0046] Other preferred compounds of the fractions iso 
lated or derived from hops can be represented by a genus 
beloW: 

(Genus B) 

HO 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. 
[0047] Examples of preferred compounds of an ingredient 
isolated or derived from hops, include, but are not limited to, 
humulone, cohumulone, adhumulone, isohumulone, isoco 
humulone, isoadhumulone, dihydro-isohumulone, dihydro 
isocohumulone, dihydro-adhumulone, tetrahydro-isohumu 
lone, tetrahydro-isocohumulone, tetrahydro-adhumulone, 
hexahydro-isohumulone, hexahydro-isocohumulone, and 
hexahydro-adhumulone. The preferred compounds can bear 
substituents, as shoWn in the formula above. 

[0048] Another embodiment comprises composition con 
taining tryptanthrin and conjugates thereof. 

[0049] Other embodiments relate to combinations of com 
ponents. The preferred compositions can function synergis 
tically to speci?cally inhibit COX-2 expression, to inhibit 

Jun. 15, 2006 

prostaglandin synthesis selectively in target cells, or to 
inhibit in?ammation response selectively in target cells. 

[0050] One embodiment relates to compositions that 
include, as a ?rst component, an active ingredient isolated or 
derived from an extract of hops and as a second component 
at least one member selected from the group consisting of 
rosemary, an extract or compound derived from rosemary, a 
triterpene species or derivatives or conjugates thereof, a 
diterpene lactone species or derivatives or conjugates 
thereof, and tryptanthrin or conjugates thereof. Another 
embodiment relates to compositions that include, as a ?rst 
component, tryptanthrin or conjugates thereof and as a 
second component at least one member selected from the 
group consisting of an active ingredient isolated or derived 
from an extract of hops, rosemary, an extract or compound 
derived from rosemary, a triterpene species or derivatives or 
conjugates thereof, and a diterpene lactone species or deriva 
tives or conjugates thereof. 

[0051] As used herein, the term “dietary supplement” 
refers to compositions consumed to affect structural or 
functional changes in physiology. The term “therapeutic 
composition” refers to any compounds administered to treat 
or prevent a disease. 

[0052] As used herein, the term “effective amount” means 
an amount necessary to achieve a selected result. Such an 
amount can be readily determined Without undue experi 
mentation by a person of ordinary skill in the art. 

[0053] As used herein, the term “substantial” means being 
largely but not Wholly that Which is speci?ed. 

[0054] As used herein, the term “COX inhibitor” refers to 
a composition of compounds that is capable of inhibiting the 
activity or expression of COX-2 enZymes or is capable of 
inhibiting or reducing the severity, including pain and sWell 
ing, of a severe in?ammatory response. 

[0055] As used herein, the terms “derivatives” or a matter 
“derived” refer to a chemical substance related structurally 
to another substance and theoretically obtainable from it, i.e. 
a substance that can be made from another substance. 
Derivatives can include compounds obtained via a chemical 
reaction. 

[0056] As used herein, the term “in?ammatory cell” refers 
to those cellular members of the immune system, for 
example B and T lymphocytes, neutrophils or macrophages 
involved in synthesis of prostaglandins in response to 
in?ammatory signals such as interleukins, tumor necrosis 
factor, bradykinin, histamine or bacterial-derived compo 
nents. 

[0057] As used herein, the term “target cells” refers to that 
cell population in Which the inhibition of PGE2 or other 
prostaglandin synthesis is desired, such as in?ammatory 
cells, tumor cells, or pulmonary cells. Alternatively, “non 
target cells” refers to that cell population in Which the 
inhibition of PGE2 or other prostaglandin synthesis is not 
desired, such as the gastric mucosal, neural or renal cells. 

[0058] As used herein, the term “hop extract” refers to the 
solid material resulting from (1) exposing a hops plant 
product to a solvent, (2) separating the solvent from the hops 
plant products, and (3) eliminating the solvent. 

[0059] As used herein, the term “solvent” refers to a liquid 
of aqueous or organic nature possessing the necessary char 
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acteristics to extract solid material from the hop plant 
product. Examples of solvents Would include, but not lim 
ited to, Water, steam, superheated Water, methanol, ethanol, 
hexane, chloroform, liquid CO2, liquid N2 or any combina 
tions of such materials. 

[0060] As used herein, the term “CO2 extract” refers to the 
solid material resulting from exposing a hops plant product 
to a liquid or supercritical CO2 preparation folloWed by 
removing the C02. 

[0061] As used herein, the term “spent hops” refers to the 
solid and hydrophilic residue from extract of hops. 

[0062] As used herein, the term “alpha acid” refers to 
compounds refers to compounds collectively knoWn as 
humulones and can be isolated from hops plant products 
including, among others, humulone, cohumulone, adhumu 
lone, hulupone, and isoprehumulone. 

[0063] As used herein, the term “isoalpha acid” refers to 
compounds isolated from hops plant products and subse 
quently have been isomeriZed. The isomeriZation of alpha 
acids can occur thermally, such as boiling. Examples of 
isoalpha acids include, but are not limited to, isohumulone, 
isocohumulone, and isoadhumulone. 

[0064] As used herein, the term “reduced isoalpha acid” 
refers to alpha acids isolated from hops plant product and 
subsequently have been isomeriZed and reduced, including 
cis and trans forms. Examples of reduced isoalpha acids 
(RIAA) include, but are not limited to, dihydro-isohumu 
lone, dihydro-isocohumulone, and dihydro-adhumulone. 

[0065] As used herein, the term “tetra-hydroisoalpha acid” 
refers to a certain class of reduced isoalpha acid. Examples 
of tetra-hydroisoalpha acid (THIAA) include, but are not 
limited to, tetra-hydro-isohumulone, tetra-hydro-isocohu 
mulone and tetra-hydro-adhumulone. 

[0066] As used herein, the term “hexa-hydroisoalpha 
acid” refers to a certain class of reduced isoalpha acid. 
Examples of hexa-hydroisoalpha acids (HHIAA) include, 
but are not limited to, hexa-hydro-isohumulone, hexa-hy 
dro-isocohumulone and hexa-hydro-adhumulone. 

[0067] As used herein, the term “beta-acid fraction” refers 
to compounds collectively knoWn as lupulones including, 
among others, lupulone, colupulone, adlupulone, tetrahy 
droisohumulone, and hexahydrocolupulone. 

[0068] As used herein, the term “essential oil fraction” 
refers to a complex mixture of components including, 
among others, myrcene, humulene, beta-caryophyleen, 
undecane-2-on, and 2-methyl-but-3-en-ol. 

[0069] As used herein, “conjugates” of compounds means 
compounds covalently bound or conjugated to a member 
selected from the group consisting of mono- or di-saccha 
rides, amino acids, sulfates, succinate, acetate, and glu 
tathione. Preferably, the mono- or di-saccharide is a member 
selected from the group consisting of glucose, mannose, 
ribose, galactose, rhamnose, arabinose, maltose, and fruc 
tose. 

[0070] As used herein, the term “fats” refers to triacylg 
lyerol esters of fatty acids. 

[0071] As used herein, the term “Waxes” refers to tria 
cylglycerol ethers of or esters of extremely long chain (>25 
carbons) fatty alcohols or acids. 
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Hops 

[0072] Hop extraction in one form or another goes back 
over 150 years to the early nineteenth century When extrac 
tion in Water and ethanol Was ?rst attempted. Even today an 
ethanol extract is available in Europe, but by far the pre 
dominant extracts are organic solvent extracts (hexane) and 
CO2 extracts (supercritical and liquid). CO2 (typically at 60 
bars pressure and 50 to 10° C.) is in a liquid state and is a 
relatively mild, non-polar solvent highly speci?c for hop 
soft resins and oils. Beyond the critical point, typically at 
300 bars pressure and 60° C., CO2 has the properties of both 
a gas and a liquid and is a much stronger solvent. The 
composition of the various extracts is compared in Table 2. 

TABLE 2 

Hop Extracts Percent W/W 

Super-Critical 
Component Hops Organic Solvent CO2 Liquid CO2 

Total resins 12-20 15-60 75-90 70-95 
Alpha-acids 2-12 845 27-55 30-60 
Beta-acids 2-10 8-20 23-33 1545 
Essential oils 0.5-1.5 05 1-5 2-10 
Hard resins 241 2-10 5-11 None 
Tannins 4-10 0.55 0.1-5 None 
Waxes 1-5 1-20 4-13 0-10 
Water 8-12 1-15 1-7 1-5 

[0073] At its simplest, hop extraction involves milling, 
pelleting and re-milling the hops to spread the lupulin, 
passing a solvent through a packed column to collect the 
resin components and ?nally, removal of the solvent to yield 
a Whole or “pure” resin extract. 

[0074] The main organic extractants are strong solvents 
and in addition to virtually all the lupulin components, they 
extract plant pigments, cuticular Waxes, Water and Water 
soluble materials. 

[0075] Supercritical CO2 is more selective than the 
organic solvents and extracts less of the tannins and Waxes 
and less Water and hence Water-soluble components. It does 
extract some of the plant pigments like chlorophyll but 
rather less than the organic solvents do. Liquid CO2 is the 
most selective solvent used commercially for hops and 
hence produces the most pure Whole resin and oil extract. lt 
extracts hardly the hard resins or tannins, much loWer levels 
of plant Waxes, no plant pigments and less Water and 
Water-soluble materials. 

[0076] As a consequence of this selectivity and the milder 
solvent properties, the absolute yield of liquid CO2, extract 
per unit Weight of hops is less than When using the other 
mentioned solvents. Additionally, the yield of alpha acids 
With liquid CO2 (89-93%) is loWer than that of supercritical 
CO2 (91-94%) or the organic solvents (93-96%). Following 
extraction there is the process of solvent removal, Which for 
organic solvents involves heating to cause volatiliZation. 
Despite this, trace amounts of solvent do remain in the 
extract. The removal of CO2, hoWever, simply involves a 
release of pressure to volatiZe the C02. 

[0077] As shoWn in FIG. 2, hops CO2 extracts can be 
fractionated into components, including hops oils, beta 
acids, and alpha acids. Hops oils include, but not limited to, 
humulene, beta-caryophyllene, mycrene, famescene, 
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gamma-cadinene, alpha-selinene, and alpha-cadinene. Beta 
acids include, but are not limited to, lupulone, colupulone, 
adlupulone, tetrahydroisohumulone, and hexahydrocolupu 
lone, collectively known as lupulones. Beta acids can be 
isomeriZed and reduced. Beta acids are reduced to give 
tetra-beta acids. Alpha acids include, but are not limited to, 
humulone, cohumulone, adhumulone, hulupone, and isopre 
humulone. Alpha acids can be isomeriZed to give isoalpha 
acids. lso-alpha acids can be reduced to give reduced 
isoalpha acids, tetra-hydroisoalpha acids, and hexa-hydroi 
soalpha acids. 

[0078] A preferred embodiment comprises compositions 
containing fractions or compounds isolated or derived from 
hops. Examples of fractions isolated or derived from hops 
are alpha acids, isoalpha acids, reduced isoalpha acids, 
tetra-hydroisoalpha acids, hexa-hydroisoalpha acids, beta 
acids, and spent hops. Preferred compounds of the fractions 
isolated or derived from hops can be represented by a 
supragenus beloW: 

(supragenus) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; Wherein R" 
is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3; and Wherein R, T, 
X, and Z are independently selected from the group con 
sisting of H, F, Cl, Br, I, and at orbital, With the proviso that 
if one of R, T, X, or Z is a at orbital, then the adjacent R, T, 
X, or Z is also a at orbital, thereby forming a double bond. 

[0079] Other preferred compounds of the fractions iso 
lated or derived from hops can be represented by a genus 
beloW: 

(Genus A) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. 
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[0080] Other preferred compounds of the fractions iso 
lated or derived from hops can be represented by a genus 
beloW: 

(Genus B) 

HO 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. 
[0081] As shoWn in FIG. 3, examples of preferred com 
pounds of an ingredient isolated or derived from hops, 
include, but are not limited to, humulone, cohumulone, 
adhumulone, isohumulone, isocohumulone, isoadhumulone, 
dihydro-isohumulone, dihydro-isocohumulone, dihydro 
adhumulone, tetrahydro-isohumulone, tetrahydro-isocohu 
mulone, tetrahydro-adhumulone, hexahydro-isohumulone, 
hexahydro-isocohumulone, and hexahydro-adhumulone. 
The preferred compounds can bear substituents, as shoWn in 
the formula above. 

[0082] The identi?cation of humulone from hops extract 
as an inhibitor of bone resorption is reported in Tobe, H. et 
al. 1997. (Bone resorption Inhibitors from hop extract. 
Biosci. Biotech. Biochem 6l(l)l58-l59.) Tobe et al. merely 
discloses the use of humulone, cohumulone, adhumulone, 
isohumulone, isocohumulone, and isoadhumulone for treat 
ing osteoporosis. Later studies by the same group charac 
teriZed the mechanism of action of humulone as inhibition of 
COX-2 gene transcription folloWing TNFalpha stimulation 
of MC3T3, El cells [Yamamoto, K. 2000. Suppression of 
cyclooxygenase-2 gene transcription by humulon of beer 
hop extract studied With reference to the glucocorticoid 
receptor. FEBS Letters 4651103-106]. The authors con 
cluded that the action of humulone (also humulon) Was 
similar to that of glucocorticoids, but that humulone did not 
function through the glucocorticoid receptor. While these 
results establish that humulone inhibits PGE2 synthesis in 
MC3T3 cells (osteoblasts) at the gene level, one skilled in 
the art Would not assume that these results Would necessarily 
occur in immune in?ammatory cells or other cell lines. 
Example 5 herein demonstrates the high degree of tissue 
selectivity of hops compounds and derivatives. 

[0083] Preferred embodiments provide compositions and 
methods for inhibiting expression of COX-2, inhibiting 
synthesis of prostaglandins selectively in target cells, and 
inhibiting in?ammatory response selectively in target cells. 
Preferred methods comprise a step of administering to a 
mammal a composition of the preferred embodiments. Pre 
ferred embodiments comprise a fraction isolated or derived 
from hops. A certain composition comprises alpha acids, 
isoalpha acids, reduced isoalpha acids, tetra-hydroisoalpha 
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acids, hexa-hydroisoalpha acids, beta acids, or spent hops 
from hops extract or derivatives thereof. Preferred com 
pounds of the fractions isolated or derived from hops can be 
represented by a supragenus below: 

(Supragenus) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; Wherein R" 
is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3; and Wherein R, T, 
X, and Z are independently selected from the group con 
sisting of H, F, Cl, Br, I and at orbital, With the proviso that 
if one of R, T, X, or Z is a at orbital, then the adjacent R, T, 
X, or Z is also a at orbital, thereby forming a double bond. 
Other preferred compounds of the fractions isolated or 
derived from hops can be represented by a genus beloW: 

(Genus A) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. Other preferred 
compounds of the fractions isolated or derived from hops 
can be represented by a genus beloW: 

(Genus B) 

HO 
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Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. The preferred 
embodiments contemplate compositions comprising beta 
acids or isomeriZed or reduced beta acids. Preferably, the 
alpha acid, isoalpha acid, reduced isoalpha acid, tetra 
hydroisoalpha acid, hexa-hydroisoalpha acid, beta acid, or 
spent hops of the preferred embodiments is made from hops 
extract. More preferably, the alpha acid, isoalpha acid, 
reduced isoalpha acid, tetra-hydroisoalpha acid, hexa-hy 
droisoalpha acid, beta acid, or spent hops of the preferred 
embodiments is made from CO2 extract of hops. 

Tryptanthrin 
[0084] Preferred embodiments can provide compositions 
and methods for inhibiting expression of COX-2, inhibiting 
synthesis of prostaglandins selectively in target cells, and 
inhibiting in?ammatory response selectively in target cells. 
Preferred methods comprise a step of administering to a 
mammal a composition of the preferred embodiments. A 
certain composition comprises tryptanthrin and conjugates 
thereof. 

[0085] Depicted in FIG. 4, tryptanthrin is a natural com 
pound found in certain herbs, such as Polygonum Zinclorium 
and [saris Zincloria. In traditional Chinese medicine this herb 
is knoWn as Da Qing Ye or Qing Dai. The herb has 
demonstrated antibacterial and antiviral activity. It has anti 
pyretic, anti-in?ammatory and choleretic properties. 
Increased phagocytic activity of leukocytes and relaxation of 
intestinal smooth muscle are additional properties of Qing 
Dai. 

Rosemary 

[0086] Certain of preferred embodiments also include 
delivering an effective amount of rosemary, rosemary 
extract, or compounds derived from rosemary With the 
fraction isolated or derived from hops or tryptanthrin. Pre 
ferred additions include, but are not limited to, rosemary, 
rosemary extract, or those compounds knoWn to be found in 
rosemary or extracts of rosemary. These include 1,8-cineole, 
l9-alpha-hydroxyursolic acid, 2-[3-hydroxyoleanolic acid, 
3-acetyloleanolic acid, 3-O-acetylursolic acid, 6-methoxy 
luteolin-7-glucoside, 6-methoxyluteolin, 6-methoxyluteo 
lin-7-glucoside, methoxyluteolin-7-methylether, 7-ethoxy 
rosmanol, 7-methoxy-rosmanol, alpha-amyrin, alpha 
humulene, alpha-hydroxyhydrocalfeic acid, alpha-pinene, 
alpha-terpinene, alpha-terpinenyl acetate, alpha-terpineol, 
alpha-thujone, apigenin, apigenin-7-glucoside, curcumene, 
benZyl-alcohol, [3-amyrenone, [3-amyrin, [3-elemene, 
[3-pinene, betulin**, betulinic acid**, bomeol, bomyl-ac 
etate, calfeic acid, camphene, camphor, camosic acid**, 
carnosol**, carvacrol**, carvone, caryophyllene, caryo 
phyllene-oxide, chlorogenic acid**, diosmetin**, gamma 
terpinene, hesperidin, isobomeol, limonene*, luteolin*, 
luteolin-3'-O-(3"-O-acetyl)-[3-D-glucuronide, luteolin-3'-O 
(4"-O-acetyl)-[3-D-glucuronide, luteolin-3'-O-[3-D-glucu 
ronide, luteolin-7-glucoside, methyl-eugenol, myrcene, neo 
chlorogenic acid, nepetin, octanoic acid, oleanolic acid, 
p-cymene, piperitenone, rosmanol, rosmaric acid, rosmari 
cine, rosmaridiphenol, rosemarinic acid, rosmarinol, ros 
mariquinone, sabinene, sabinyl acetate, salicylates, salicylic 
acid-Z-B-D-glucoside, squalene, terpinen-4-ol, terpinolene, 
thymol, trans-anethole, trans-carveol, ursolic acid, ver 
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benone, and Zingiberene. Of the species listed, those con 
taining at least one asterisk (*) are preferred and those 
containing tWo asterisks (**) are particularly preferred. 

Triterpenes and Diterpene Lactones 

[0087] Certain of preferred embodiments also include 
delivering an effective amount of a triterpene species or 
diterpene lactone species With the fraction isolated or 
derived from hops or tryptanthrin. Preferred triterpenes 
include oleanolic acid, and ursolic acid. Both ursolic and 
oleanolic acid are found in a Wide variety of botanicals. 
Diterpene lactones, such as andrographolide, can be 
obtained from Andrographis paniculata. 

[0088] Diterpene lactone species, such as androgra 
pholide, and triterpenes, such as ursolic acid and oleanolic 
acid, are commonly found in plants and are used for their 
anti-in?ammatory properties. The anti-in?ammatory effects 
of these compounds have been described in the literature 
since 1960. Their mechanism of action is believed to be due 
(i) to the inhibition of histamine release from mast cells or 
(ii) to the inhibition of lipoxygenase and cyclooxygenase 
activity thereby reducing the synthesis of in?ammatory 
factors produced during the arachidonic acid cascade. Since 
andrographolide and oleanolic acid have been found to 
promote the healing of stomach ulcers, it is unlikely that the 
cyclooxygenase activity that is inhibited is COX-l. Also, 
andrographolide and oleanolic acid are potent antioxidants, 
capable of inhibiting the generation of reactive oxygen 
intermediates and restoring tissue glutathione levels folloW 
ing stress. 

[0089] For example, botanical sources for ursolic acid can 
be selected from the group consisting of Adina piluifera, 
Agrimonia eupatoria, Arbutus unedo, Arctostaphylos uva 
ursi, Artocarpus heterophyllus, Catalpa bignoniodes, 
Catharanthus roseus, Chimaphila umbellata, Cornus 
?orida, Cornus o?icinalis, Crataegus cuneata, Crataegus 
laevigata, Crataegus pinnati?da, Cryptostegia grandifolia, 
Elaeagnus pungens, Eriobotrya japonica, Eucalyptus citri 
odora, Forsythia suspensa, Gaultheria fragrantissima, 
Glechoma hederacea, Hedyotis dijjrusa, Helichrysum angus 
tifolium, Humulus lupulus, Hyssopus o?icinalis, Ilex para 
guariensis, Lavandula angustifolia, Lavandula latifolia, 
Leonurus cardiaca, Ligustrum japonicum, Limonia acidis 
sima, Lycopus europeus, Malus domestica, Marubium vul 
gare, Melaleuca leucadendra, Melissa o?icinalis, Mentha 
spicata, Mentha x rotundifolia, Monarda didyma, Nerium 
oleander, Ocimum basilicum, Ocimum basilicum, Ocimum 
basilicum, Ocimum baslicum, Ocimum canum, Origanum 
majorana, Origanum vulgare, Plantago asiatica, Plantago 
major, Plectranthus amboinicus, Prunell vulgaris, Prunella 
vulgaris, Prunus cerasus, Prunus laurocerasus, Prunus per 
sica, Prunus serotina spp serotina, Psidium guajava, Punica 
granatum, Pyrus communis, Rhododendron dauricum, 
Rhododendron ferrugineum, Rhododendron ponticum, Ros 
marinus o?icinalis, Rubus fruticosus, Salvia o?icinalis, 
Salvia sclarea, Salvia triloba, Sambucus nigra, Sanguisorba 
o?icinalis, Satureja hortensis, Satureja montana, Sorbus 
aucubaria, Syringa vulgaris, Teucrium chamaedrys Teu 
crium polium, Teucrium spp, T hevetia peruviana, Thymus 
serpyllum, Thymus vulgaris, Uncaria tomentosa, Vaccinium 
corymobosum, Vaccinium myrtillus, Vaccinium vitis idaea, 
Verbena o?icinalis, Viburnum opulus var. opulus, l/iburnum 
prunifolium, l/inca minor and Zizyphus jujuba. 
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[0090] Similarly, oleanolic acid is found in Achyranthes 
aspera, Achyranthes bidentiata, Adina piluifera, A jpocynum 
cannabinum, Akebia quinata, Allium cepa, Allium sativum, 
Arctostaphylos uva-ursi, Calendula o?icinalis, Catharan 
thus roseus, Centaurium erythraea, Chenopodium album, 
Citrullus colocynthis, Cnicus benedictus, Cornus o?icinalis, 
Crataegus pinnati?da Cyperus rotundus, Daemonorops 
draco, Diospyros kaki, Elaeagnuspungens, Eleutherococcus 
senticosus, Eriobotrya japonica, Eugenia caryophyllata, 
Forsythia suspensa, Glechoma hederacea, Harpagophtum 
procumbens, Hedera helix,, Hedyotis dijjrusa, Helianthus 
annuus, Hemsleys amabilis, Humulus lupulus, Hyssopus 
o?icinalis, Ilex rotunda, Lavandula latifolia, Leonurus car 
diaca, Ligustrumjaponicum, Ligustrum lucidum, Liquidam 
bar orientalis, Liquidambar styraci?ua, Loranthus parasiti 
cus, Lu?da aegyptiaca, Melaleuca leucadendra, Melissa 
o?icinalis, Mentha spicata, Mentha x rotundifolia, 
Momordica cochinchinensis, Myristicafragrans, Myroxylon 
balsamum, Nerium oleander, Ocimum suave, Ociumum 
basilicum, Olea europaea, Origanum majorana, Origanum 
vulgare, Paederia scandens, Panax ginseng, Panaxjaponi 
cus, Panax quinquefolius, Patrinia scabiosaefolia, Phyto 
lacca americana, Plantago major, Plectranthus amboinicus, 
Prunella vulgaris, Prunus cerasus, Psidium guajava, Pul 
satilla chinenisis, Quisqualis indica, Rosmarinus o?icinalis, 
Salvaia o?icinalis, Salvia sclarea, Salvia triloba, Sambucus 
nigra, Satureja hortensis, Satureja montana, Swertia chin 
ensis, Swertia diluta, Swertia mileensis, Syzygium aromati 
cum, Thymus serpyllum, Thymus vulgaris, Trachycarpus 
fortunei, Uncaria tomentosa, Vaccinium corymbosum, Vac 
cinium myrtillus, l/iburnum prunifolium, l/iscum album, Wtis 
vinifera, or Zizyphus jujuba. 

[0091] The preferred botanical sources for ursolic acid is 
a member selected from the group consisting of Ligustrum 
japonicum, Plantago asiatica, Plantago major, Prunus spe 
cies, Uncaria tomentosa, Zizyphusjujuba, Cornus o?icina 
lis, Eucalyptus citriodora, Forsythia suspensa, Lavandula 
latifolia, Malus domestica, Nerium oleander, Ocimum basli 
cum, Punica granatum, Pyrus communis, Rosmarinus o?i 
cinalis, Salvia triloba, Sorbus aucubaria, Vaccinium myrtil 
lus, Vaccinium vitis-idaea, and l/iburnum opulus var opulus. 
The most preferred botanical sources for ursolic acid is a 
member selected from the group consisting of Ligustrum 
japonicum, Plantago asiatica, Plantago major, Prunus spe 
cies, Uncaria tomentosa, and Zizyphus jujuba. 

[0092] The preferred botanical source for oleanolic acid is 
a member selected from the group consisting of Eleuthero 
coccus senticosus, Ligustrum japonicum, Ligustrum luci 
dum, Panax ginseng, Panax japonicus, Panax quinquefo 
lius, Plantago major, Prunella vulgaris, Wtis vinifera, 
Zizyphus jujuba, Achyranthes bidentiata, Allium cepa, 
Allium sativum, Cornus o?icinalis, Daemonorops draco, 
Forsythia suspensa, Prunus cerasus, Quisqualis indica, 
Rosmarinus o?icinalis, Salvia triloba, Syzygium aromati 
cum, Thymus vulgaris, Uncaria tomentosa, Vaccinium 
corymbosum, and Vaccinium myrtillus. The most preferred 
botanical source for oleanolic acid is a member selected 
from the group consisting of Eleutherococcus senticosus, 
Ligustrum japonicum, Ligustrum lucidum, Panax ginseng, 
Panax japonicus, Panax quinquefolius, Plantago major, 
Prunella vulgaris Vitis vinifera and Zizyphus jujuba. 

[0093] FIG. 5 illustrate the general chemical structures of 
the triterpene genus and ursolic acid and oleanolic acid as a 
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species Within that genus. Representative terpenoids Within 
the genus are 18-a-glycyrrhetinic acid**, 18-13-glycyrrhe 
tinic acid**, 2-a-3-a-dihydrooxyurs-l2-3n-28-onic acid*, 
3-a-hydroxyursolic acid*, 3-oxo-ursolic acid*, betulin**, 
betulinic acid**, celastrol*, eburicoic acid, friedelin*, gly 
cyrrhiZin, gypsogenin, oleanolic acid**, oleanolic acid-3 
acetate, pachymic acid, pinicolic acid, sophoradiol, soyasa 
pogenol A, soyasapogenol B, tripterin**, triptophenolide*, 
tumulosic acid, ursolic acid**, ursolic acid-3-acetate, 
uvaol*, and [3-sitosterol. Of the species listed, those con 
taining at least one asterisk (*) are preferred and those 
containing tWo asterisks (**) are particularly preferred. 

[0094] Examples of diterpene lactone species include, but 
is not limited to, andrographolide, dehydroandrographolide, 
deoxyandrographolide, neoandrographolide, selenoan 
drographolide, homoandrographolide, andrographan, 
amdrographon, andrographosterin, 14-deoxy- ll-oxoan 
drographolide, 14-deoxy-11, 12-didehydroandrographolide, 
andrographiside, and edelin lactone. 

Compositions and Synergistic Combinations 

[0095] Preferred compositions can function to speci?cally 
inhibit COX-2 expression, to inhibit prostaglandin synthesis 
selectively in target cells, or to inhibit in?ammation 
response selectively in target cells. Preferred embodiments 
include compositions containing fractions or compounds 
isolated or derived from hops or compositions containing 
tryptanthrin and conjugates thereof. 

[0096] A preferred embodiment comprises compositions 
containing fractions or compounds isolated or derived from 
hops. Examples of fractions isolated or derived from hops 
are alpha acids, isoalpha acids, reduced isoalpha acids, 
tetra-hydroisoalpha acids, hexa-hydroisoalpha acids, beta 
acids, and spent hops. Preferred compounds of the fractions 
isolated or derived from hops can be represented by a 
supragenus beloW: 

(supragenus) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; Wherein R" 
is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3; and Wherein R, T, 
X, and Z are independently selected from the group con 
sisting of H, F, Cl, Br, I and at orbital, With the proviso that 
if one of R, T, X, or Z is a at orbital, then the adjacent R, T, 
X, or Z is also a at orbital, thereby forming a double bond. 

[0097] Other preferred compounds of the fractions iso 
lated or derived from hops can be represented by a genus 
beloW: 
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(Genus A) 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. 
[0098] Other preferred compounds of the fractions iso 
lated or derived from hops can be represented by a genus 
beloW: 

(Genus B) 

HO 

Wherein R' is selected from the group consisting of carbonyl, 
hydroxyl, OR, and OCOR, Wherein R is alkyl; and Wherein 
R" is selected from the group consisting of CH(CH3)2, 
CH2CH(CH3)2, and CH(CH3)CH2CH3. 
[0099] Examples of preferred compounds of an ingredient 
isolated or derived from hops, include, but are not limited to, 
humulone, cohumulone, adhumulone, isohumulone, isoco 
humulone, isoadhumulone, dihydro-isohumulone, dihydro 
isocohumulone, dihydro-adhumulone, tetrahydro-isohumu 
lone, tetrahydro-isocohumulone, tetrahydro-adhumulone, 
hexahydro-isohumulone, hexahydro-isocohumulone, and 
hexahydro-adhumulone. The preferred compounds can bear 
substituents, as shoWn in the formula above. 

[0100] Another embodiment comprises composition con 
taining tryptanthrin and conjugates thereof. 

[0101] Other embodiments relate to combinations of com 
ponents. Preferred compositions can function synergistically 
to speci?cally inhibit COX-2 expression, to inhibit prostag 
landin synthesis selectively in target cells, or to inhibit 
in?ammation response selectively in target cells. 

[0102] One embodiment relates to compositions that 
include, as a ?rst component, an active ingredient isolated or 
derived from an extract of hops and as a second component 
at least one member selected from the group consisting of 
rosemary, an extract or compound derived from rosemary, a 
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triterpene species or derivatives or conjugates thereof, a 
diterpene lactone species or derivatives or conjugates 
thereof, and tryptanthrin or conjugates thereof. Another 
embodiment relates to compositions that include, as a ?rst 
component, tryptanthrin or conjugates thereof and as a 
second component at least one member selected from the 
group consisting of an active ingredient isolated or derived 
from an extract of hops, rosemary, an extract or compound 
derived from rosemary, a triterpene species or derivatives or 
conjugates thereof, a diterpene lactone species or derivatives 
or conjugates thereof. 

Dosage 

[0103] The selected dosage level Will depend upon activity 
of the particular composition, the route of administration, 
the severity of the condition being treated or prevented, and 
the condition and prior medical history of the patient being 
treated. HoWever, it is Within the skill of the art to start doses 
of the composition at levels loWer than required to achieve 
the desired therapeutic effect and to gradually increase the 
dosage until the desired effect is achieved. If desired, the 
effective daily dose may be divided into multiple doses for 
purposes of administration, e.g., tWo to four separate doses 
per day. It Will be understood, hoWever, that the speci?c dose 
level for any particular patient Will depend upon a variety of 
factors including body.. Weight, general health, diet, time 
and route of administration, combination With other com 
positions and the severity of the particular condition being 
treated or prevented. 

[0104] Preferred embodiments include delivering an 
effective amount of hops fractions, hops compounds, or hops 
derivatives alone or With in combination With other active 
ingredients. Preferably, a daily dose of preferred composi 
tions Would be formulated to deliver about 0.5 to 10,000 mg 
of alpha acid, isoalpha acid, reduced isoalpha acid, tetra 
hydroisoalpha acid, hexa-hydroisoalpha acid, beta acid, or 
spent hops per day. More preferably, an effective daily dose 
of preferred compositions Would be formulated to deliver 
about 50 to 7500 mg of alpha acids, isoalpha acid, reduced 
isoalpha acid, tetra-hydroisoalpha acid, hexa-hydroisoalpha 
acid, beta acid, or spent hops per day. Preferably, the 
effective daily dose is administered once or tWice a day. A 
certain embodiment provides a composition comprising 
about 0.5 to 800 mg of isoalpha acid or reduced isoalpha 
acid, more preferably about 50 to 400 mg of isoalpha acid 
or reduced isoalpha acid per day. Another certain embodi 
ment provides a composition comprising about 10 to 3000 
mg of reduced isoalpha acid, tetra-hydroisoalpha acid, or 
hexa-hydroisoalpha acid per day, more preferably about 50 
to 2000 mg of reduced isoalpha acid, tetra-hydroisoalpha 
acid, or hexa-hydroisoalpha acid per day. Yet another certain 
embodiment provides a composition comprising about 50 to 
7500 mg of spent hops per day, preferably about 100 to 6000 
mg of spent hops per day. 

[0105] Preferred embodiments include delivering an 
effective amount of tryptanthrin or conjugates thereof alone 
or With in combination With other active ingredients. Pref 
erably, a daily dose of preferred compositions Would be 
formulated to deliver about 0.0005 to 50 mg tryptanthrin/kg 
body Weight per day. More preferably, an effective daily 
dose of preferred compositions Would be formulated to 
deliver about 0.01 to 10 mg tryptanthrin/kg body Weight per 
day. Preferably, a daily dose of preferred compositions 
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Would be formulated to deliver about 0.035 to 3500 mg of 
tryptanthrin per day. More preferably, an effective daily dose 
of preferred composition Would be formulated to deliver 
about 0.7 to 700 mg of tryptanthrin per day. Preferably, the 
effective daily dose is administered once or tWice a day. 

[0106] Preferred embodiments include delivering an 
effective amount of rosemary or an extract or compound 
derived from rosemary in combination With other active 
ingredients. Preferably, a daily dose of preferred composi 
tions Would be formulated to deliver about 0.5 to 5000 mg 
of rosemary, an extract of rosemary, or rosemary-derived 
compound per day. More preferably, an effective daily dose 
of preferred composition Would be formulated to deliver 
about 5 to 2000 mg of rosemary, an extract of rosemary, or 
rosemary-derived compound per day. Preferably, the effec 
tive daily dose is administered once or tWice a day. A certain 
embodiment provides a composition comprising about 75 
mg of rosemary extract or rosemary-derived compound or 
derivative, to be administered once or tWice a day. 

[0107] Preferred embodiments include delivering an 
effective amount of a triterpene or diterpene lactone species 
or derivatives or conjugates thereof in combination With 
other active ingredients. Preferably, a daily dose of preferred 
compositions Would be formulated to deliver about 0.0005 
to 50 mg triterpene or diterpene lactone/kg body Weight per 
day. More preferably, an effective daily dose of preferred 
compositions Would be formulated to deliver about 0.01 to 
10 mg triterpene or diterpene lactone/kg body Weight per 
day. Preferably, a daily dose of preferred compositions 
Would be formulated to deliver about 0.035 to 3500 mg of 
triterpene or diterpene lactone species per day. More pref 
erably, an effective daily dose of preferred composition 
Would be formulated to deliver about 0.7 to 700 mg of 
triterpene or diterpene lactone species per day. Preferably, 
the effective daily dose is administered once or tWice a day. 

[0108] Preferably, an embodiment provides a composition 
containing an extract of rosemary and a triterpene, such as 
oleanolic acid, along With an active ingredient, such as a 
fraction isolated or derived from hops or tryptanthrin or 
conjugate thereof. Preferably, an embodiment provides a 
composition comprising about 0.01 to 500 mg of rosemary 
extract and about 0.01 to 500 mg of oleanolic acid. Prefer 
ably, an embodiment provides a composition capable of 
producing concentrations in target tissues of 0.1 to 10 ug/g 
tissue of rosemary extract and about 0.1 to 25 ug/g tissue of 
oleanolic acid. 

[0109] A composition of preferred embodiments for topi 
cal application Would contain about 0.001 to 10 Weight 
percent, preferably about 0.1 to 1 Weight percent of a hops 
extract component or derivative or tryptanthrin or conjugate 
thereof. Preferred embodiments Would produce serum con 
centrations in the ranges of about 0.0001 to 10 uM, prefer 
ably about 0.01 to 1 uM of a fraction isolated or derived 
from hops or tryptanthrin or conjugate thereof. The preferred 
embodiments for topical application can further comprise an 
additional ingredient selected from rosemary, an extract or 
compound derived from rosemary, a triterpene species or 
derivatives or conjugates thereof, a diterpene lactone species 
or derivatives or conjugates thereof, a fraction isolated or 
derived from hops or tryptanthrin or conjugates thereof, at 
concentrations of each component of 0.001 to 10 Weight 
percent, preferably 0.1 to 1 Weight percent. Preferred 
































