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METHODS AND COWVPOSI TI ONS FOR BACTERI Cl DE
BACTERI OSTATI C AND ANTI | NFLAMVATI ON BACKGROUND OF THE

WO DMERTI7&N 1 . Field of the Invention [0001] TReT/US2006/015661
present invention relates to a nethod for providing
bactericide or bacteriostatic. The invention al so
relates to a nethod of treatling inflammtion caused by
tumor necrosis factor- a (TNF- a), and interleukin-6
(IL- 6 ) or nonocyte chenpattractant protein-1 (MCP-1)

f oM PRGLORNAGEs o1 biR0RCd pAER& it SordevaboRedsiaic anp AnTI-

teen-agers at an incidence of 90% but also found in
adults of in their twentNeggMBIIO¥hirties at rare

intervals. Acne V. ' j ronic
i nfl ammat ory di%égé%%@\?% % gg{éd?rl\“}@\%og\ged at
1.5ebageous G amd ameehaiionf ol 1icle, of which

eti opat hol ogy includes excess secretion of sebum
[08YHker at iHigaieref apieniians wlalwy ¥l ingehod for

over gr owt.h qg‘ anaer obj ¢ #&crollé) i zing bagter it ;

: . t
pjﬁvolpcg&ﬁ RS S U a%nesk? . acneés]% and o?ﬁer causes.
alNerd mganerald ynd ol @h  eee; i rodest £ 1 deokt 1 or cka ased

brachium the nost noticeabl e parts of skin, ang.
by HaRRst 619 TRRPaS COMedfo, Y pUsTiimT®) s | Hplst ety kiep® of 12~
GPqﬁ{anéﬁgggﬂeA&ﬂ@h@%é%ié@@éﬁ%| +ohsiei1peepbel) from

worldw de.” Current avail abl e therapies have a variety
mafrablsaglvant ages, rangi ng from adverse effects (such
WSSZ] Acne is developed in teen-agers at an incidence
of 90% but also found in adults of in their twenties- or
thirties at rare intervals. Acne (or acne vulgaris) is a
chronic inflammatory disease or a disorder developed at
sebaceous gland and hair follicle, of which etiopathology
includes excess secretion of sebum, dyskeratinization of
epidermis of hair follicle, overgrowth of anaerobic skin-
colonizing bacterium, Propionibacterium acnes (P. acnes)
and other causes. Acne is generally found on face, chest,
back, neck and brachium, the most noticeable parts of
skin, and characterized as comedo, pustule, lupus, petty
knob or scar.
[0003] Acne afflicts millions of people worldwide.
Current available therapies have a variety of
disadvantages, ranging from adverse effects (such as
blistering, photosensitivity, allergic reactions) in
patients to a lack of or minimal effectiveness in patients

(e.g. due to microbial resistance to the therapeutic

agents) . Accordingly, there continues to be need for an
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bli stering, photosensitivity, allergic reactions) in
patients to a lack of or mninal effectiveness in
wQaio7eeires (e. g. due to mcrobial resistance toPCTES2006/015661
t herapeutic agents) . Accordingly, there continues to
be need for analternative therapeutic nmeans for
treating or controlling acne, particularly acne
vul garis. [0004] A s aresult of bacterial growth in
these horny inpactions, the follicle ruptures
al't%'rtrﬂa 129 (e o géfdt&lmte%% R3S yQfatlihey diseast Wity
takes e form pust ul es, papul es, cysts, and

acm@du@extLﬁumamkywammﬁy‘UﬂﬂﬁEﬂeht appr oaches have been
d for the treatment

fl
08 iver Saisy e FFEETIL S ke 08 PosSelt Do 607
1ﬁ§é@%1§ﬁﬁ90t@he[ﬂHﬂXﬂcﬂ@?&&dﬁﬁ&ﬁéﬁ”ﬂﬂﬁﬂhdﬂﬂﬂg(tﬁe

= 3- net hoxy- 17- net hyl - 13a, 14a- norphi.nan) a
inildeing iesad mhesre tde ’fétﬁJrﬁlév‘reaeﬁﬁ ivthisd e kRenitie jfomp of
etitiwve ant t te
pu(s%ﬁgﬁ)@r é)caé)putloers ‘andt 1S ‘pr or?({ect [ vel aéggl%ﬂfhﬁ%%gﬁ/ﬁe}?se

dief fleein tofa gieno  drosm dyesteei needn a.mieci t@:rrettka@ottm@’@nerDM of
the D-isoner of the opiate hanol

thiigh e oL A e AUtral YIS @éﬁg €§£.%§§%0|a diest
pM I L he ARl AL8St e Esz@Céffbg:@ss an ant agoni st at NMDA
receptors, suppresses the transm ssion of nerve

[000Pul ses E&xtwmme@hem@hﬁns Pedi &t edB tihe buefky NVDArethy 1-
oL SCEPLO Py BRI 1o, DALRe, ol Reshel POl st
antitussive agent, is a noncompetitive antagonist of the
N-methyl-D-aspartate (NMDA) receptor and is protective
against the adverse effect of Hcy (homocysteine) and its
metabolites. DM, the D-isomer of the opilate agonist
levorphanol, has none of the analgesic or sedative effects
associated with the opiates. DM, acting as an antagonist
at NMDA receptors, suppresses the transmission of nerve
impulses and nerve signals mediated through NMDA
receptors. In addition, DM has also been reported to
suppress activity at neuronal calcium channels.

[0006] DM is an antitussive used in the treatment and
relief of cough symptoms associated with upper respiratory
illness such as the flu or the common cold. It is
commercially available in the form of its hydrobromide
salt, DM-HBr (dextromethorphan hydrobromide). The salt
dissolves readily in digestive juices wherein the DM is
fed into the blood stream. Biological modification and/or
elimination of the medication from the body begins

immediately. The usual doses for immediate release
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[0006] DMis an antitussive used in the treatnent and
relief of cough synptons associated w th upper
WO e®piosEsDry ill ness such as the flu or the coPEDES2006/015661

cold. It is conmercially available in the formof its
hydr obrom de salt, DM HBr (dextronethorphan

hydrobrom de) . The salt digsolves readily in

di gestive juices wherein the DMis fed into the bl ood

st ream Biological nodification and/or elimnation of

a%ﬁ%hcﬁh' ﬁef%ngggqgn ady. Begi-ns uitmedicat elputl3® mg

sual 0Ses iate rel easenedication in the
adbﬁzd;lsltam@el ervemyaBodio B5hoorabout 30 m g adm ni stered

(OGT ont 'y Tohé shyreoin e 6P it - \ed Ly € o ¢
hng%F)r]!%ﬁlgld%g Iogalgny .1 sahidaeu %a%ﬁ)@fo 19R)ilcs 1drg rAtthough

exc he preparation of
otimetrh eyl £57 aret mdt Sxcliced .17 nemaraT vds i sthossd

By

U.[sQ0@8} . Tnansdgramed, Taxmi (rEcSirfla:tellorEtO.f DN dut inotHa®liger

antitussive agent, |s knovvn e. U S. Pat. No.
et %60, GBE- .0 o & sl

tronet
ogg]! T OMELAY D aqvpadnﬁrbe Suagtfluosf?%@w GOUI S TP,

t has een own to iciently safe in
ari"li.j_rﬁij’BSSJI\ﬁe aalg}a:rvt,l tiss Useovas, an @vefedathdl chuntal. No.
nmedi ci ne. is wel] tolerated in oral dosage form

ré@%é]@ealﬁﬂi% SYWeh R HiSe, at up to 120
Oﬁbéﬂ'gram%éﬂgamé¥ﬂofgﬁénaﬂﬁm is widely used as a cough

syrup, and it has been shown to be sufficiently safe in
humans to allow its use as an over—the-counter medicine.
It is well tolerated in oral dosage form, either alone or
with quinidine, at up to 120 milligrams (mg) per day, and
a beneficial effect may be observed when receilving a
substantially smaller dose (e.g., 30 mg/day) (U.S. Pat.
No. 5,206,248).

[0010] DM is a weak, noncompetitive NMDA receptor
antagonist that binds with moderate-to-high affinity to
the phencyclidine site of the receptor complex. However,
DM has additional, unique pharmacological properties.
Binding studies suggest it is a ligand at the high
affinity sigma 1 site, where it initially was proposed to
act as an antagonist but more recently as an agonist
(Maurice et al., Brain Res. Brain Res. Rev., 2001; 37:116-
32). Sigma ligands also modulate NMDA responses.

[0011] Chien-Chuan Wang et al. used an LPS-induced

endotoxemia model in rats. In this study, they examined
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a beneficial effect may be observed when receiving a

substantially smaller dose (e.g., 30 ng/day) (U S.
We107/0%065 5, 206, 248) . [0010] DMis a weak, PCT/US2006/015661

nonconpetitive NVDA receptor antagonist that binds

with noderate-to-high affinity to the phencyclidine

site of the receptor conplex. However, DM has

addi tional, unique pharmacol ogi cal properties. Binding

studi es suggest it is a ligand at the high affinity

whe%%n§ 1 SitgeMeng i g’%b@l%ﬁowa%fpkgﬂﬁﬂﬁﬂmiQmﬁﬁb in

an ant agonli st but nor recentl y as an agoni St
sebNﬁurueelawomved,1Brahﬁ Rese fBicdied REFeRey of M Ln

37:116- 32) qma l.i gands .al so uJ
ane geponedet! FOSPH O e GIAT VETg et oniiad et Fhat
DMLP§h|1|E>ql¥:Cseq‘I\ﬁn%0tﬁ 6 apmdelctly rsai@rdswﬂg ST Istlidy,

t hey exam nedwhet a decrease in the production of,

proguckiiss Jor NG .amdset;k@ SURS TR e T 1t e BBt i

f.f ect.s of DV X etd
mi, &glialcctls(mdermns V}H\/I I nhi bIJ%S Tl\%la E?‘ieﬂhucsts
(iimrdiucEeid )c:s:ttpﬂrascsmmgfdnlld@ el ustd o) ity NG dnitbt he

. superoxide anion, resultjing inntigation of i

ingle\r&co ettt Ve r%riré?ﬂcjaqriqé?f er[g{ i el unld{]’S gllp&lcated

th%tr G Ay Yodrad # 1k & andk maud alinay ndy LiSiaduicetly be
endotoxem a in rodents. Their results indicated that

d@M}mcbearﬁefa cietatererdctEOR Heat M- potEt | 2P pelang et

evel o r eat | wth sepsis
v«a% lori‘ed Bdd SR - ﬁ@%ogaﬁﬁll 739- 727)

[0012] Naloxone (trade name Narcan) is a drug used to
counter the effects of overdosing on opiates such as
heroin or morphine. Naloxone has been distributed as part
of emergency kits to heroine addicts, which has been shown
to reduce death rates. The drug also blocks the action of
pain-lowering endorphins which the body produces
naturally. The likely reason for this is that these
endorphins operate on the same opiate receptors.

[0013] U.S. Pat. No. 5,366,980 disclosed a method for
treating human patients suffering from dermatitis,
particularly severe dermatitis which does not respond
adequately to non-prescription drugs. Such patients are
treated using DM, an antitussive agent normally used in
cough syrup. If the patient is a so-called "extensive
metabolizer," an antioxidant drug (such as guinidine) can
be coadministered to inhibit the DM-degrading activity of
debrisoquin hydroxylase, an enzyme that will rapidly
convert DM into its metabolite, dextrorphan. This

treatment has been shown to be highly effective in
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[0012] Nal oxone (trade nane Narcan) is a drug used to
counter the effects of overdosing on opiates such as
weqooier7es nor phi ne. Nal oxone has been di stri bpCBUSHE6/015661
part of energency kits to heroine addicts, which has
been shown to reduce death rates. The drug al so bl ocks
the action of pain-|oweringsendorphins which the body
produces naturally. The likely reason for this is that
t hese endor phins operate on the sanme opiate receptors

tng&qgégkeye§e BRlmal9 1%, 366:98% dixdl ehtetad drug

treating human pati éents suffering fromdermatitis,
congﬁhmmubarbﬁu$&mem@ segmEtfiitdas twsidote rdse S iglst &
adequately to non-prescription drugs...Such tients
[OGA] 't reatléd @6 HGBMOEn "t Ss VB HgeHt har il | y
chisied tet COUGR SWdkidd ddRmRatint, nbrdvgaeal | ed
extensive netabolizer, " an antioxidant drug (such as
chguricritdine)t aoen e tedad niMistlered 1 Glitimdiing macrophage

DM degradi ng activity -of debri ' ASE 5
r e&ﬁ?ﬁg“ﬁrﬁatl 957555 |C&1e)/rocsolnsv'e§%%}{r¥%éﬁ%él i
stetabolddcidexdd aripfant ikhtiss dreaattnentr fdds feermshown
to be highly effective intreating severe d tifis

ingaiden Ot Rg i et SIATHI S iR BT it | B Rs e O
RIS SE IR o o PR OUG denists o
oyt inkianes o ¢ lrempii rvs)s in iohooyd endrebat 1 actdpgtantial
LD U)o A0 ALEES 00, [ pphage Geceu e
macrophage scavenger receptors (MSRs), especially MSRA and
CD36. Activated macrophages express effector molecules
that kill cells and degrade extracellular matrix. These
include Fas-IL and nitric oxide (NO). Macrophage NO is
derived from the high output inducible nitric oxide
synthase (iNOS) pathway and upregulates vascular smooth
muscle (VSMC) cell surface Fas, priming them for
apoptosis. Activated macrophages express surface Fas-I,
similar to cytotoxic T-lymphocytes and natural killer
cells. Since VSMCs promote plaque stability, VSMC
apoptosis may promote plaque rupture. Macrophages express
multiple metalloproteinases (e.g. stromelysin) and serine
proteases (e.g. urokinase) that degrade the extracellular
matrix, weakening the plague and making it rupture prone.
[0015] Macrophages secrete numerous other effectors
including reactive oxygen species, eicosanoids, tumour
necrosis factor alpha (TNF-a), interleukin-1 (IL-1) and
interleukin-6 (IL-6). Macrophage-derived transforming

growth factor beta promotes fibrosis. Existing
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stinmuli associated with atherosclerotic risk factors

i ncl ude oxidised | ow density |lipoprotein (oxLDL, 'bad
w@ehwestres ol ' ), advanced gl ycosyl ati on end pr oPCIYUS2006/015661

(AGEs) of diabetes, angiotensin Il and endothelin.

Substantial work has clarified macrophage activation

by OxLDL via macrophage scagenger receptors (MSRs)

especi ally MSRA and CD36. Activated macrophages

express effector nolecules that kill cells and degrade

extracel | ular ] h sl uwdenEastenand nirtric
Casé%agagﬁt§a? ﬁgg%gﬁégﬁg Eé?%g ge%ivg fromthe high
re@dbput: badugohlietsi bndc aoyidéespinhaoa vErNOSy SRZYRSY
. and upregul at es ,vascul ar _snooth scl V! el
ln§&PﬂéeéSFa§?PﬁFﬂﬁvn§%9ﬁ8ﬁ§F6PEa6%§PS§§§$ §g§%§§ted
csPREHQRRRYES 48X Pe RS vS Unhaee tFasclropsiaesar The

cytotoxic T-lynphocytes and natural killer cells. .
i nSemes tVONCS fp NOmstos opisa fidé hs RSO ISt h RG-S 18

may pronote . rupt ur rORRAges XN @SS mator
€O ﬁﬁﬁpF@dng?gkgggﬁgpéﬁﬁagggdyggégﬁgtroné1ysin).aﬁaC)y
ageRrisngupiteasAs doecgt iedldsnase) dyvatomderrdaniidre have

extracel lul ar, matri x, weakening the pl.ague and makij.
Ve (PTG Prioie. [T Wb rOphEIed an et ARG e

ot her effectors including reactive oxygen speci es,

ei cosanoi ds, tumour necrosis factor al pha (TNF-a),

interleukin-1 (IL-1) and interleukin-6 (1L-6) .

Macr ophage-derived transform ng growth factor beta

pronotes fibrosis. Existingcardi ovascular treatnents

i ncl udi ng angi otensin |
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receptor antagoni sts and angi otensin converting enzyne

i nhibitors, aspirin, cholesterol reduction agents
wezpenyabs y statins may inhibit macrophages. TPET/US2006/015661

i nteraction of NO donors wi th macrophages and

apoptosis is conplex and bifunctional. Traditiona

anti-inflanmmtory agents such as gl ucocorticoids and

cycl ophospham de have very serious side effects and

are probably inappropriate. SUMVARY OF THE | NVENTI ON

[0016] The preseriyMvaveNioroRHE awivase @NTet hod for
treating di sease due to bacterial infection conprising

[0ad6] ni st efThageaepant et vént heedoobvideh &reathedt far
t her apeut i cal | ffectlve nopunt of -a e ' :
e

a&ﬁ.@ﬁfiﬂ@érﬁn@eé heg-fenttigahbag oof bamtoéatﬂe:aease
caused su preSS|ng secretion of TNF- a, |L- or
thﬁ}ﬁwe@?bﬁ@ ¥rophag lE%nﬁ@P%PFg°§dﬁ1FP%F%FFﬁédﬁl

in need of such treatnent a therapeutically
C@ﬁé%@@?ve anount of NADPH oxi dase inhibitor. [0018]
[0Dh&] pr esenhei pyeséhonialent poavidesharcpopposiitson method
ri ses a NADPH oxi dase i nhi bitor ang bacteri ci da
e BIBEEREL N 0B10] SERRE £ Bbf éEFSSana-F SRt upYs SPEFRESITG

SPEFRELLy pYceipen, el checormcenparenk, Eaomase
coopjuathgoadninhstheing a patient in need of such
treatment a therapeutically effective amount of NADPH
oxidase inhibitor.

[0018] The present invention also provides a
composition comprises a NADPH oxidase inhibitor and a
bactericidal compound.

[0019] Other objects and features of the present
invention will become apparent from the following detailed
description considered in conjunction with the
accompanying drawings. It is to be understood, however,
that the drawings are designed solely for purposes of
illustration and not as a definition of the limits of the
invention, for which reference should be made to the
appended claims. It should be further understood that the
drawings are not necessarily drawn to scale and that,
unless otherwise indicated, they are merely intended to
conceptually illustrate the structures and procedures

described herein.
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acconpanying drawings. It is to be understood,

however, that the draw ngs are designed solely for
w@eopogess of illustration and not as a defi ni t POFUSH006/015661

the limts of the invention, for which reference

shoul d be nade to the appended clains. It should be

further understood that thegdraw ngs are not

necessarily drawn to scale and that, unless otherw se

i ndicated, they are nerely intended to conceptual |y

illustrate t r grdescri bed
her ei n. BRIEﬁﬂggégﬁ%gﬁﬁéﬁﬁEg&$ﬁg %%S In the
dr awnngse pO8ROhgEt gure 1 shows effect of

dext r onet hor phan treat nent on t he LPS-|ne% h
Uxﬁﬁﬂrophaéégﬂéﬁeéséh@WSTﬂﬁ et RE &fHmem %ﬁ§P ANTHP- |

cel | c tur retreate for
treﬁ&?‘k‘? gﬁ@e?‘l‘tpgaﬁ PERSS éj?m Xt} %thd or p E%SI ZofforTé\]F ¢
(a5t My qtﬂ—@n ) t.h THRO0 IngeTla ldﬁitﬁ@wmtm&emmi for 1
har vest ed at 24 hours for the measurenent of TNF-
hoayyd wilth Ghe THeicad@d $oncerdGFtesEdy As C%%%t‘hf%t?f&?o@han

be%ﬁrerbgﬁﬁ&ﬁat d%<QMQ}1QQﬁ)61 ; QB argy, éﬁ%ﬁﬁgﬁéﬁkémﬁéke

gated Cul tur es [ Fi gure hows t he
nahfaate Pfathaloxeng 4 rreat e méﬁ%mmwcreﬁj TR fop phvady eT L -
release of TNF a (A , IL-6 (B) and MCP-I (C

6. [mEBNﬂdﬁhﬂﬂﬁgaﬂdUEX@%dﬂééﬂﬂiﬂ[mﬁamﬁﬂﬂﬂqﬂﬂﬁﬁﬁxﬁﬂﬁﬁmQﬁts

B T el HnRE o1 e e | IS LN

treated cultures.
[0021] Figure 2 shows the effect of naloxone treatment

on LPS-induced macrophage release of TNFa (&), IL-6 (B)
and MCP-1 (C).
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pat hogen and undesired side effect such as
i nfl ammation. Although there are a lot of antibiotics

W e00Riod176r 1 nhi bit pat hogen growt h and sone drPCmEST006/015661
treating inflammation, it could not achi eve good
treating performance for sonme troubl e di seases such as
acne. [0023] The present i nvehtion shows that the
substituted norphi nan (such as dextronet hor phan) has
bactericidal and bacteriostatic activities on bacteria

(such as PripiAHBaAEIIRIATHONDF THEOQRYENTION
invention relates to a net hod

rdingly, .the present

[ of “treat #%5tdio§fe§é§’eéaﬁgst S &dSOLRr S e @sPY.
bachprisilng nddrnicst ehivad va Q%%i%%%sigﬂg%%%‘gffﬁﬁ$
treatment a therapeutically effective anount of a
pé%ﬁﬁaﬁﬁdaaﬂ Perrsiger 6ddeoefiflest! Isuchr a® inflammation.
apha eutL.cal Ly .acc ahle _sal.t .or .anal og.thereof, . .
e CERR TS &5 Ry CICaMh RiREAY ey didescs tnhibit
pathygeaigﬁoathyandosoﬁé-arab&yEamet&@@t@%gginﬁlamgﬁtion,
;1@ g TEKXE a.6 alkoxg, C2-6 al kenyl or -b

al RyP&ReCF0855] °The IpPEf EFPaE 184l Pestormamgea fiori some
tdexblenat benphanshydr gbr gahde or dextromet hor phan
O@hosphate. The preferred conpound of formula Il is 17-
[092BY| - 4, Bheepoggedt idvdnhydnoxjibwepbhaantbe0Bebstituted

e 17- (.cyel opr | met hyl ) -4 5a-epoxy- 3,
sdpohorene) soce 1 eyelopr pRuLIBLIYI) oo smsponys, -
bprceéeioetatic activities on bacteria (such as

Propionibacterium acnes).

[0024] Accordingly, the present invention relates to a
method for treating disease due to bacterial infection
comprising administering a patient in need of such
treatment a therapeutically effective amount of a compound
of formula I or formula IT, Oor a pharmaceutically

acceptable salt or analog thereof,

R, Ry

wherein
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compound of forrmula | is (+ )-3-nethoxy-17-nethyl-90",
13gP, 14 -norphi nan (dextronet horphan) . Mst of the

w@dwi7o9i7ee anal gesi ¢ opi ates, such as nor phi nePCT/US2006/015661

codei ne, and heroin, are |evorotatory stereoisomners
(they rotate polarized light in the so-called
| eft- handed direction) . TheyChave four mol ecul ar
rings in a configuration known as a "norphi nan
structure. Many dextrorotatory anal ogs of norphine are
Rmuéh Cess aaldﬁﬁlcti%etahhemjnb,Iey?notalgpé)llkggmg_%n@q.kyl, or
S0 these_dextroratatory anal ogs, .including
Caée%lgir%]t%h)er pﬁ%ﬁ t&%dl&ej{'r oa%haﬁ,l-Garael@ﬁant(Fbﬁefﬁk@%Yr C2-6
afllkenydr phi an, stiyatewee. | n these enanti oners, e

| thgt extends out fromcarbon atons 9 and 13 is

[ 3%nt ed Thet Peedipposict saditr edt ifonmtulemt Hat depi cted
[ r re . [.0026] The present invention
dReBRRROUE RSl YSkGR on L Q028L The L esent Livent
pipsphstecalibed phry feuppiie $3mPYuBEC bEL QRN aTNT- 15 M-
? 0 =1 _from macrophage conprising adm nistering a
*ba¥ VshC PR-RBEGYO 'stén It PEdERBRTCR Qﬁsﬁapémgélgglé y
ehieebhue apount il'e, X hng DiLor, | YU ) _
(According to ?he(%gfhogggp9thg%§§é%enf anSﬁ;F n, 14
dhhEFEPHYRREPhARABbogsehdvRé L raxbaeyL alpes ptricYe rokd

P Kby B BodFt FosToBhasVon anpaevarea, 132,
19treyorphibenr ¢deshappdtabrphanshedvand 6an+QeCUldictive
analgesic opiates, such as morphine, codeine, and heroin,
are levorotatory stereoisomers (they rotate polarized
light in the so-called left-handed direction). They have
four molecular rings in a configuration known as a
"morphinan" structure. Many dextrorotatory analogs of
morphine are much less addictive than the levorotatory
compounds. Some of these dextrorotatory analogs, including
dextromethorphan and dextrorphan, are enantiomers of the
morphinan structure. In these enantiomers, the ring that
extends out from carbon atoms 9 and 13 is oriented in the

opposite direction from that depicted in the above
structure.

[0026] The present invention also relates to a method
for treating inflammatory disease caused by suppressing
secretion of TNF-a, IL-6 or MCP-1 from macrophage
comprising administering a patient in need of such
treatment a therapeutically effective amount of NADPH

oxidase inhibitor.
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singularly, in pairs, or in groups. They generally
produce lactic acid, propionic acid, and acetic acid

WO e@mogi7ez ose. Propi oni bacteriumacnes is a  PCT/US2006/015661
gram positive bacteriumthat inhabits the adult human
skin. It resides within sebaceous follicles, usually
as a harm ess commensal even %hough it is |nvolved in
acne formation. It is also associated with other
di seases |i ke endocarditis, corneal ulcers, anong
[QA%Tdr s. HawewerinBadioertoicdas thivag oF s Fresent

negatiye raod, nstitutes 1%to 2% of the nornal
l%é’%%ﬁﬁg% &’)(ISFF&F‘ r"r?‘cerdrﬂ L6C4 1oM shirgreria diss gram-

bsequest by gssachabed Wt h a5 Hestd nal 'r%f ‘i“ ons
psucﬁ as a%sgesses gﬁd sof t tlggugllﬁfectlons W
9ZSVANSy r RERFPEISESSES NigR gﬁamapgsamdvhunamseroblc

bEE%E§EQreThE e hgt per %ﬁb% §Cﬁgsbggf%%%bg%3pd§§n occur

bacteria is Prop i'oni bacteriam
stragilbidy, Ihepbe&B estodhmghbupk . '@ﬁ%QtF%%%rQQQSe@f%duce
Proglo i bacterium acnes causes acne 0028] A"do
la%t%ﬁe Bﬁgrn35889PEéF éSﬁﬂos?Pﬁoﬁcéﬁﬁ?aﬁﬁgdaﬁrb@agﬂu@ose

rrbprapepbieakliynehtaeki ve Qngyg —ﬁ%ﬁ&@?vgcgac%erlum that
ound (i.e., a conpound o
lBH%EhB%eEF?caﬁp9tabé@pnabkensaﬂt rheidet) witatd sebaceous

I

“GLELELD] VL aa B UPach PISe8) TSRIRTICE LE
ia mevodvedfon exaspfermathonanIpatkenlsoi BsB8e9-0Eg with

ofhieh treatment o therapettically effect|ve amunt of a
others. However, Bacteroides fragilis, a gram-negative
rod, constitutes 1% to 2% of the normal colonic bacterial
microflora in humans. It is frequently associated with
extra-intestinal infections such as abscesses and soft
tissue infections, as well as diarrheal diseases in
animals and humans. Therefore, the better embodiment of
infectious bacteria is Propionibacterium acnes or
Bacteroides fragilis. The best embodiment of infectious
bacteria is Propionibacterium acnes causes acne.
[0028] A dose of the pharmaceutical composition
contains at least a therapeutically effective amount of
the active compound (i.e., a compound of formula I or a
pharmaceutically acceptable salt thereof), and preferably
is made up of one or more pharmaceutical dosage units. The
selected dose may be administered to a mammal, for
example, a human patient, in need of such treatment a
therapeutically effective amount of a compound of formula

I or a pharmaceutically acceptable salt or an analog
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| or a pharnaceutically acceptable salt or an
anal ogt hereof, by any known or suitable nethod of

wa@ewrndsseri ng the dose, including topically, POFUS2006/015661

exanpl e, as an ointnment or cream orally; rectally,
for exanple, as a suppositor é_parenterally by
i njection; or continuously bi i ntravagi nal ,
intra-nasal, intra-bronchial, intra-aural, or
i ntra-ocul ar infusion. The better enbodi ment of the
d 4ys aapyplkirednt @rskdui tarb I eesalods urff mmTihgﬁ@ring

I ich suffered fr bact eri a i nfection. e
R s sodi e g (T ‘ iéﬁra Hfa patiern ointment
or0@2¢amh "driariapewtdaarlilly, efdactdugamunts’ 4 Ssupposdi_tory;

i ntended to mean the anount of an inventive conpoun
PPRET ESHRert Yadi Ainstesite@niio o mmmtdintiavsleed it Herteof-

2% 1$hf i G | f-f egt_ .t re: t .fqr di sease
AT ot AT S R ed By Che "R Bt ot B A e AL, oF
iadtiaviooplefr badueriion. The aebirti @&nb@og_!meeﬁ GRENd

the invention that will be therapeutically

cg gélﬂdvéswalppq&g&%ﬁeﬁm RF THGH SPec t5or asifc P fad hehe
mpArel GU ke ceoRREFRGedt e ofi $82%@ ANditd0n j]%q he pest

severity thereof, the identity of the mammal 1 n nee

epReFdBEn twiitc ik henPammarkay she b@mainn@layzi@ferte[] ni ned by |
' ’ The .effective ampunt of the conpoun

g 2one,  LOTROL TR SLoach LY BTN, gl S, IR

tpanging theosmbA880 oFpant @ nkepRAyePeh@oably +2000 RRDL

abgé%égggkﬁggagp%:%g%&ggl%nlgggdp%ggggo%,pggl%Z%fqzignt to
effect treatment for disease conditions alleviated by the
inhibition of the activity of bacteria. The amount of a
given compound of the invention that will be
therapeutically effective will vary depending upon factors
such as the particular compound, the disease condition and
the severity thereof, the identity of the mammal in need
thereof, which amount may be routinely determined by
artisans.

[0030] The effective amount of the compound applied to
a patient in need of such treatment is ranging from 10000
ppm to 1 ppm, preferably 5000 ppm to 1 ppm, more
preferably 1000 ppm to 1 ppm and most preferably 1 ppm.
[0031] The term “pharmaceutically acceptable salt” used
herein means any salt that is pharmaceutically acceptable
and has the desired pharmacological properties. Such salts
include salts that may be derived from an inorganic or
organic acid, or an inorganic or organic base, including

amino acids, which is not toxic or undesirable in anyway.
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[0031] The term "pharmaceutically acceptable salt”
used herein neans any salt that is pharnmaceutically

waewepsa e and has the desired phar macol ogi caPCT/US2006/015661

properties. Such salts include salts that nay be
derived froman inorganic or_organic acid, or an

i norgani c or organi c base, | hél udi ng am no acids,
which is not toxic or undesirable in anyway. Suitable

i norganic salts include those fornmed with the al kali
Stettaitd.e dnproasdl waldmd iputlassi hosmdiesiatdnwith the

Isu al_ung nu uj tabl ¢ organi.c_salts include
head PG iR G Sariti, 22 Rl B ne A i o
Chdsesim, e agnd, adiirdmuiranmisd,tailel Raidi e 1ts include

riethanol am ne, trometham ne, N nmethylglucam ne, and
EORES | I?E.meé{lnme%]alot@aé’il& HasEIsu dercde i M es dlases,
f. 9. 7B d tWialeh> 11RALGANIG AH G 166 %e, . ';X%%?cg{%{n%g@gr{iﬁ{:&

hydr obrom ¢ aci ds) and organi c aci
taemgtheminies Acingthydigdiucaading, amd tdhe dlikane santh salts

rene- fQni_c..aci .such as .net hanesu) f onic acid, .
R enetitRo Rt bl YR &ﬁl@ﬂsa%?’&f“e & ipiospvagantc
agtidd) (e.vhen hiykieehdbe itWa ndC hide ol RS RIESENT ard

har meceutical | y acceptable salt may be a nonoaci d-
O%ﬁﬁ&-%araf:l&‘ns d€di9- saPeetand asiifir | &ty ioneerial t lhl@rl@flar e

n iLdi.C 0 r .SOMNE,.Qr. a 0

toh o oube oan e e Ay egne BOIPUIY Rad Beat Fodiid
meRaeneRsLlisaicf aNABPHoexizéaseuillbnbict @ciid) sulfonic acid,

B LRRBLEY TR TRT [RREMEnREs Rer Gpfageicic arots
present, a pharmaceutically acceptable salt may be a mono-
acid-mono-salt or a di-salt; and similarly, where there
are more than two acidic groups present, some or all of
such groups can be salified.

[0032] It has been found that the use of NADPH oxidase
inhibitor in inflammatory disease caused by suppressing
secretion of TNF-w«, IL-6, or MCP-1 from macrophage.

[0033] The term "NADPH oxidase inhibitor" used herein
is defined to encompass all of compounds, including
pharmaceutically acceptable salts thereof, derivatives
thereof, dimers thereof, and prodrugs thereof, which can
be metabolically converted into an inhibitor of NADPH
oxidase or oxidative burst. Any NADPH oxidase inhibitor
can be used in the method of the present invention as long
as it is safe and efficacious. Suitable examples of such
compounds include those set forth in WO 97/19679 or in US
Pat. No. 6090851. The preferred NADPH oxidase inhibitor
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[0033] The term "NADPH oxi dase inhibitor" used herein
is defined to enconpass all of conpounds, including

w@baroeweuti cal |y acceptabl e salts thereof, dePCWHSI00€615661

t hereof, dinmers thereof, and prodrugs thereof, which
can be netabolically converted into an inhibitor of
NADPH oxi dase or oxi dative bhfst. Any NADPH oxi dase
i nhi bitor can be used in the nethod of the present
dnvention as long as it is safe and efficaci ous.
1suit gere cewgimsife s cofnudaci canfaurndd & 1al ude 4 hose set
[ /119679 or .i.n US_Pat. No. 6090851. The
p%rgg grc i g&%@éﬁlgﬁ% &P ShiSEi 0 Ats 28 dhsreot
formula | or formula Il of a pharmaceutically

, C2-6 al kenyl, cyd 3-6 al kyl -Ci -6 al kyl,
al kylene and R 2 i s H C 6 alkyl, C-b

2<b al kenyl or C2-§ . [0034] The
2d NADPH oxi dase i is (+
-nmethyl -9 a, 13e phi nan
riSkan), 17-allyl POXVEg. 14

AP

phi fan- 6- one (nakQ e) or 17-
(cyc opyl methyl X oé, 5Q%poxy-3,
4- di hydr oxynor phi nan- b- one (naltrexone) . The nost
w%?é?é?red NADPH oxi dase i nhi bitor is dextronethorphan

RPYﬁéobL%"EQ%yQ£ QS%Jrarﬁ%ﬁ%¥f”¥§hi%%§?€h§£Eyl—cbﬁ alkyl, or

Cao-¢ alkylene and

.0

R, is H, OH, Ci-s alkyl, Ci_¢ alkoxy, Cs.¢ alkenyl or Cy.g
alkylene.

[0034] The more preferred NADPH oxidase inhibitor is

(+) -3-methoxy-17-methyl-9q, 13a, 14a-morphinan
(dextromethorphan), 17-allyl-4, 50-epoxy-3, 14~
dihydroxymorphinan-6-one (naloxone) or 17-
(cyclopropylmethyl)—4,5a—epoxy-3,14-dihydroxymorphinan—6—
one (naltrexone). The most preferred NADPH oxidase
inhibitor is dextromethorphan hydrobromide or
dextromethorphan phosphate.

[0035] The main role of macrophage is the removal of
pathogens and necrotic debris. The latter function is more
important in chronic inflammation. Macrophages also
present fragments of pathogens (called antigens) that they
have ingested with MHC class II molecules on their cell
membranes. Helper T cells recognize this and release a
lymphokine notification to B cells. The B cells then

create and release antibodies specific to the particular
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[0035] The main role of macrophage is the renoval of
pat hogens and necrotic debris. The latter function is
worerg/097Tpor t ant in chronic inflammation. Macr oRtEYE206/015661

al so present fragnents of pathogens (called antigens)

that they have ingested with MHC class Il nolecules on
their cell nenbranes. Fblper15 cells recognize this

and rel ease a | ynphokine notification to B cells. The

B cells then create and rel ease anti bodi es specific to

3fd gsar t Pagl deans g@n,trm@armml ri.0 mcg?;dw::aegain come
; r g in.cone into play cause ey a

BB AR T 6B e et LA oditaed to cells
watthaehedbod@@36k tAeldheat.i on of nmacrophage is the

ess of altering the nmorphol ogy and functiona

[cﬁ%{%ivi ty OFtidvetépragds H@@m@@ﬁlgtEha)ﬁ Eé]@omomesg;l Yt
ti L.s hnit] d b np i_nes, ,such as

e Eorabe=Eher b Sh%Y st iPRar) ahra iy of
magcrpphgge msogratitoniheli bietery tackak OREGh it idTuRe 1
.conpl exes, c3b, and various peptides, polysaccharides,
l&ﬁggFﬁﬁﬁanogwwpgaﬁagsﬁvs$9¢ efa&hGpRageophage
ageloayishi FHbabiNgnERGt Qhg $hd gh&%%p%%b%‘%;%&%@&%n_
factor that causes the commtted cell Tine
iphéPiterst Eagharndimié) i ntommaer ophajeses]083F], Bue t o

Lol I ha t osi racr ophages are i nvol ved
vhlebie AL L0 BIAgRY a8 R TRt oPhages arc | micl v
atheyapasti ci parkei nathephaggatb0Bn9t sUEANULEHRS. factor is

in Iannatorx | esi ons t hat na¥ be caused by a large
ang;%gpprote n growth factor that causes the committed
cell line to proliferate and mature into macrophages.
[0037] Due to their role in phagocytosis, macrophages
are involved in many diseases of the immune system. For
example, they participate in the formation of granulomas,

inflammatory lesions that may be caused by a large number
of diseases.

[0038] Some disorders, mostly rare, of ineffective
phagocytosis and macrophage function have been described.
Aberrant activation of macrophage functions is associated
with autoimmune diseases as well as both chronic and acute
inflammatory processes.

[0039] Polymorphonuclear neutrophils (PMNs) play a
major role in inflammatory diseases. They act as a first
line of defense against invading infectious
microorganisms. For this purpose, PMNs contain granules
filled with proteolytic and other cytotoxic enzymes.
Besides releasing enzymes, PMNs are also able to

phagocytose and to convert oxygen into highly reactive
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of diseases. [0038] Sone disorders, nostly rare, of
i neffective phagocytosis and macrophage function have

whe®n/ogmsTri bed. Aberrant activation of nacropPEmEs2006/015661

functions is associated wi th autoi nmune di seases as
wel | as both chronic and acute inflammuatory processes.
[ 0039] Pol ynor phonucl ear neu?—?ophi s (PMNs) play a
major role in inflamatory diseases. They act as a
first line of def ense agai nst invading infectious
OﬁﬁY@ﬁ@orS@?@mlﬂﬁs (Reg) tmﬁlmmpng_s@ha@\d\dg/ttﬁmﬂsa; {Lgutgoexsltced
r I e h pr.oteol ytic and.o r c
e straRe) Bl RTHE Al NG TR0 2 b
h&@oamtdsa @ﬁdeh@y@@ﬂ%%&hVQkxg%&d o @ﬂyadbtlon

cti gen species (ROS) . Follow ng phagocytosis,
A%% &8 d c|f86F‘§‘5ﬁ|°§n§fn§3QSbé9Yk|Sltll§t§1ha¢§ddé°l\’ﬂ\]$e is a

pggsg@QQ chy @e% s%e%ﬁﬁgﬁ q%or vaROATE, aCtIVIt a%%st
ro

uction thou matlono
l§tpﬁﬂ|§ﬂ§@ pWNgetglmephwilahogﬁmallméiﬂﬁﬁﬁﬁdﬂy(ﬁtdﬂés in

t,0 the host, iit can al so be detrinental
Wﬁ%\éﬁgtﬁ?‘g?gf FERrse tO]LIsy 945t &4 5Bn CRhPERCERETE ftddisda slamage.
Thevefbirse theexCessavieohigdsug danage. rhherefqre, there

oi ng search for anti inflammatory conpounds

W%llgfr‘]ﬂmgg rYbFemPgupFey ¥ht chhiasedakagi hg R@wmdmhuﬁon
dLMnEBQHg ﬁbée%%baackgsnom%oﬁg' %}H;@%ﬁ%‘ %gltﬁg%ﬁ?vp; the

€ necnani sm use
kﬁﬂépagegapa01tles of the PMN.

[0040] One mechanism used by PMNs to control microbes
is the respiratory burst. By this mechanism molecular
oxygen is converted into superoxide anions by a multi-
component enzyme called the NADPH oxidase. During
phagocytosis the NADPH oxidase accumulates on the
phagosome membrane and superoxide anions and other ROS
accumulate inside the phagosome in close proximity to
ingested microbes.

[0041] It is surprisingly that some NADPH oxidase
inhibitors (such as dextromethorphan) not only show anti-
inflammation but could provide bactericidal or
bateriostatic activity. This effect is especially
important and useful on treatment of acnes or other skin
or mucosal surface.

[0042] Accordingly the present invention provides a
composition comprises a NADPH oxidase inhibitor and a
compound of formula I or formula II, or a pharmaceutically

acceptable salt or an analog thereof
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IS the respiratory burst. By this nmechani sm nol ecul ar
oxygen is converted into superoxide anions by a

woredoriogoaponent enzyne cal |l ed the NADPH oxi daseCT/Ds20061gL5661

phagocytosi s the NADPH oxi dase accunul ates on the

phagosone nenbrane and superoxi de ani ons and ot her ROS

accunul ate inside the phagos%ﬁe in close proximty to
i ngested microbes . [0041] It is surprisingly that

some NADPH oxi dase inhibitors (such as

dext r onet hor phan) not only show antiinflammation but
pul dprovi de bacterici daf ?

Thi pct is especially i t and useful on
trea {_of acnes or other g nmucosal surface.

[ 004 or di ngly the presgnt [nvenlion provides a
conpos pnpri ses a NADRH g iinhi bitor and a
conpoy ormula | or form

O a

phafmaceiN Né_acceptable S QH am og
t hengof wherein Rli s C 6 BEK C2-6 alkeﬁyl

cycl o3 6 al kyl -& oalkylY or C- 6 alkyleHe, R2 is
whHere®) G -6 alkyl, G _6 al koxy, C2-6 alkenyl or C2-6

aFEy ene, and pharmaceutically acceptable carrier.
RL0D4 3L, Joh a2 knof @l e byl edyo1 S0t b MR exIdasgyr, or
|nh|9ktor and a conpound of fornula are directed tg
Ct-6) a1 k¥1RBERoxy- 17-nethyl -9 af, 13a, 14of - nor phi nan

Rz is H, OH, Cj¢ alkyl, Cig alkoxy, Ci.¢ alkenyl or Cyg

alkylene, and pharmaceutically acceptable carrier.
[0043] In a preferred embodiment, both NADPH oxidase
inhibitor and a compound of formula I are directed to (+) =
3-methoxy-17-methyl-9a, 13¢, l4o-morphinan
(dextromethorphan), 17-allyl-4, 5a-epoxy-3, 14-
dihydroxymorphinan-6-one (naloxone) or 17-
(cyclopropylmethyl)—4,5a—epoxy—3,14—dihydroxymorphinan-6—
one (naltrexone).

[0044] The composition of the present invention could
be made in the form of cream, ointment, lotion, mineral
0il, cosmetics, shampoo, anti-itch cream, skin patch, or
other things spread on epidermal or transdermal

administration.

[0045] The method of the present invention can be used
for wound healing, which is selected from the group
consisting of incisions, lacerations, abrasions, puncture
wounds, blisters, skin tears, donor or graft sites, cut

wound, burn wound or radiation wound.
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(dextronet hor phan), 17-allyl-4, 5a-epoxy-3, 14-
di hydr oxynor phi nan- b-one (nal oxone) or 17-

w@ eopclogpsdpyl met hyl ) -4 | 50: - epoxy- 3, PCT/US2006/015661
14- di hydr oxynor phi nan~6- one (nal trexone) . [0044] The
conposition of the present |9¥ent|on could b e made in
the formof cream ointnent otion, mneral oil
cosnetics, shanpoo, anti-itch cream skin patch, or
ot her thlngs spread on epidermal or transdernma
[GRHAINni st r diheorexarmm]bemmv reetdatbrof 1 dnkiec P S are

ntign ._can use r wound healing, which is
A, SR o RIS M RACT e gratuzes of
ﬂk@cefx@sems,nﬁwrﬁsl&ns punct ure wounds, blisters,
skin tears, donor or graft sites, cut mound, bur n

wound or radi ati on wound. [0046] The exanpl es bel ow are

Bdidri ting and are nerely representative of various
‘aspé%#£1and features of the present invention. Exanple

Exanple 1: Amtinicrobial effect on Propion+bac{862$?
zacnes (ana n} |ve bacteria) of DM

l§r epar egl' D%%%) ’Kg’é‘%‘? :FﬁCBOGnOé’GWt;rAG?FOFCHES

(An22gob¥ld RiramPyH;i {20 Wt il mxed well.

Then serial diluted 500, OOO pp w16Nl Centrifuged 5 n

[@Wﬁﬂlonlbé@ﬁeww&mﬁiﬁhs$qqk ROMUtReinnfior ced ,dows typndi @09)
AM@@BU%)Z%%lbﬁrlntoJZ%% idDMSO and stirred until mixed
well. Then serial diluted 500,000 ppm DM.

Centrifuged 5 ml Propionibacterium acnes in RCM
(Reinforced Clostridial Medium) culture. Adjusted
concentration of bacteria cell 1in medium by 20 times
dilution about ODsgs=0.1x10° CFU/ml. Dispersed 2001
bacteria cell in medium in aliquot to each 96-well plate.
Mixed medium including bacteria cell and 2ul DM,
triplicate tests at each concentration. Bacteria cultured
under anaerobic at 37°C for 96 hours and measured the value
at ODsgs. MIC meant the lowest concentration of anti-
bacterial agent that sufficient to suppress the growth of
bacteria (e.g. growth inhibition).

[0048] Spread 0.1 ml medium including bacteria cell
which ODs¢s value was about 0.1x 10° CFU/ml onto RCM agar
plate. Pasted 0.8 cm filter paper and dropped 20ul of DM
into it. Bacteria cultured under anaerobic at 37 °C for 96

hours and measured the size of the antibiotic circle.



concentration of bacteria cell in nmediumby 20 tines
di lution about 0D595=0 .I1xIO0O 6 CFU /nm . D spersed
wQe@mostexteria cell in mediumin aliquot to eRChUS2006/015661
96-wel | plate. M xed nmediumincluding bacteria cell
and 2ml DM triplicate tests_at each concentration.
Bacteria cul tured under anaefdbic at 37°C for 96 hours
and neasured the value at OD595 . M C neant the | owest
concentration of antibacterial agent that sufficient
ReSldppress the growth of bacteria (e.g. growth
inhibition). [0048] Spread O .1 m nedi umi ncl udi ng
bacteria cell which OD595 val ue was about 0 .1x 106
TCREL f: UMD (REM agarp pl adess Pastredn L Sramfid ter

aper .and dropped 20m of DMinto it. Bacteria
Cgoﬁfqelﬂterdaqctﬁﬁibrtp%%%(erwtc ot DY voted U8 motrsesgrd as ppm
drpparetihesige of the antibiotic circle. Result

Table 1 : MCtest of P. acnes (Mnimal Inhibit

10 (orcé&math dmhtidsittiag t-of NoMGmstEd Mte leixpressed as

ppm and percentage %) (+ : Gowth Inhibition; --: No
GMowtppm)nhj Bad®n) Jabd e[ 2125REFULF0®T | DNOET SC 250 125
Hfusion on anaerobic bhacterial gro Inhibition:

bact&ti al awn strain P acnes| under panaeroHbi c

PRt at 37 OC hor 9p s| Disc Np. ne, .of, DN
ntriaQR bor, 5{%0%:{/' § 20% S5l 0,125

—

D aneter of clear|{zone 5 B4 mMm 6 % m
(%)
Growth
+ + + + - -
Inhibition '

Table 2: Result of DM disc diffusion on anaerobic
bacterial growth inhibition: bacterial lawn strain P.

15 acnes under anaerobic condition at 37 °C for 96 hours

Disc No. Conc. of DM Diameter of clear zone
5 5% DM 34 mm
o 2.5% DM 12 mm
20 7 1.25% DM -
8 0.1% Triclosan 30 mm

Example 2: Antimicrobial effect on Bacteroides fragilis
25 (anaerobic gram negative bacteria) of DM

[0049] Bacteroides fragilis growing in 18-24 hours in

the anaerobic thioglycollate broth was used to formulate

the suspension of bacteria cell of Mac Faland 0.5. Diluted

0.5g/ml DMSO stock solution with anaerobic Thioglycollate
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71 .25%DM" 8 0 .1% Triclosan 30 nm Exanple 2 :
Antim crobial effect on Bacteroides fxagllls
W@ anae9hs ¢ gram negative bacteria) of DM [ 004B(T/US2006/015661
Bacteroides fragilis growwng in 18-24 hours in the
anaer obi c thioglycollate broth was used to formnul ate
t he suspensi on of bacteria célfl  of Mac Fal and 0. 5.
Diluted 0.5g/n DMSO stock sol ution w th anaerobic
Thi ogl ycol | at ebrot h. Added | OOOM anaer obic _
brfitdyl yedsigcatld Mhot nar ool QO 1 of L v did tuerbra i hinto

Y at .o, -t ut, i nta the .anaerobic i ncubator
R s I Mt o S R R o it fito the
deagidhis (iMaiedod o hidc@encedatdan test, Unit of

tested are expressed as pppi and percentage %) (+
%eoié’h?q%i Sﬁpdﬁf, B.. . I13¢7 G ot RArHEIaD; tigmbit
"oNeGaid .EGant ! ns Jhiqgly. t r S
cbact erﬁiﬂallae:mln'%?ﬂ %%gtmr@%xr{zn%ﬁjeﬁg te%f’it!nétcfEl ai%:bé.zjlcet%E r |%§Jed as ppm
3¢k @ar oM taeroli)lc Gram negative bacteria E . coll of

[ 000l B far_.antim_crqbi di.sk diffusion
(gl'\J/ls'cept falf)[:lhl ﬁ‘?l%J‘PéLs NG s w@ﬁ%ﬂ&@ﬁ&bﬁ%}l%%% I
agar obtai ned from Becton, Dickinson and Conpany,
France. [0051] Prepared Mueller-Hi nton-11-agar by

M 1 - 1 £ 1 lal PAH + 11 ~A
suspendi ngr 389 of e powder 7t rof —doubie=distithied -
wat efppmAutocbaved | hesagar| at2381 |0C s 15 mop. t| 1he
agar was Control

DM
Percentage 5 2.5 1.25 0.6 0.3
(%)
Growth
+ + + -- -- -
Inhibition

“"Negative Control” means Thioglycollate broth plus

bacteria with no DM.

Example 3: Anti-bacterial effect on aerobic Gram-negative
bacteria E. coli of DM

[0050] Base for antimicrobial disk diffusion
Susceptibility Testing is made of Mueller Hinton II agar
obtained from Becton, Dickinson and Company, France.

[0051] Prepared Mueller-Hinton-II-agar by suspending

38g of the powder in 1L of double-distilled water.
Autoclaved the agar at 121 °C for 15 min. t The agar was
poured into each agar plate and waited for solidifying. E.
coli of 1x 10° CFU in 100 pl medium was spread on to the

agar plate and were grown for 96 hours.
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poured into each agar plate and waited for

solidifying. E. coli of Ix 105 CFU in 100 m medi um
woer®7egrread on to the agar plate and were grownCT/082096015661

hours. Table 4 : Result of DM disc diffusion on aerobic

Grammegati ve bacterial growmh_inhibition: bacteria

lawn strain E . coli at 37 O€for 96 hours. Cone, of

DM Di aneter of clear zone 10 %DM 18 nm5 % DM 13 mm 2

.5 %DM9 .5 m1.2 %DM Exanple 4 : Anti-bacteri al

Tedrlectd ‘oRegrudrn s il o deactierfives iStraphy |aecodeius Gram-

.QQ5 ed far .antim crohial, disk
P, e et B Pt e M 4 oo |
sdgarnolit.aiqueld fatorB7BRCt By §¥ ckbmson and Conpany,
France. [0053] Prepared Mueller-Hi nton-11-agar by

suspendi ng 38g of the powder in IL of double-distilled
-water. Autoclaved the agar at 121 0C for 15 min. The

agar was poured into each agar plate and waited for
Codici-dicffyiDg. S . Ddgswirerofo£l@3 e@FUziomel00 ml  nedi um
l@lee D¥pr ead on tflBemagar plate and were grown for 96
Shéubsl Table 5 13Result of DM disc diffusion on

2aér abipy bacteri alo.grawt h i nhibition: bacterial |awn
1strgi pMS . aueaus.-at 37 OC for 96 hours.

Example 4: Anti-bacterial effect on gram-positive bacteria
Staphylococcus aureaus of DM

[0052] Based for antimicrobial disk diffusion
Susceptibility Testing is Mueller Hinton II agar obtained
from Becton, Dickinson and Company, France.

[0053] Prepared Mueller-Hinton-II-agar by suspending

38g of the powder in 1L of double-distilled water.
Autoclaved the agar at 121 °C for 15 min. The agar was
poured into each agar plate and waited for solidifying.

S. aueaus of 10° CFU in 100 pl medium were spread on the

agar plate and were grown for 96 hours.

Table 5: Result of DM disc diffusion on aerobic bacterial
growth inhibition: bacterial lawn strain S. aueaus at 37 °C

for 96 hours.

Conc. of DM Diameter of clear zone
10 $ DM 14 mm

5 % DM 10 mm

2.5 % DM -

1.2 & DM -
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Cone, of DM Di aneter of clear zone 10 % DM 14 mMm5 %
DM 10 mm 2.5 % DM 1.2 % DVExanple 5 : Methods and

woe®al9E63 0054] The nonocytic THP-1 cel | s wer ePCTUS200€ 015661

and differentiated i nto macrophages. The macr ophages
were pretreated wth various_concentrations of
Dext r onet hophan or nal oxone £6r 1 hour and .
subsequent|ly incubated with |ipopol ysaccharide (LPS)
for 24 hours. Dextromethophan or nal oxone pretreatnent
Esagmls Santly reduced the concentration of tunor

is f - TNF-a), interleukin- b (IL- 6 )
%%&ro%hwg%gt rac?z;\ntI Brgtrei n-I 1 (MCP-1) in the
' f - fter LPS st ation.
e arat on T ar NeCeri A To05 e oM 840" MR 2n
qﬁﬁgéyﬁgtm§UQdik¢QneE&&bthg&ﬁﬁUﬂ%M%acﬂdﬁﬁages %sred
S hEa . b R TSI SOOI G Do e gidiophan
opurehasethd rp Foowundyst rs\ﬁb%%-’iﬁﬂrﬁﬁeﬁriqu%’aedéw%@h

Institute, Hsin Chu, Taiwan. Levels of tunpr necrosis

i goperlysaochRige, (LRSer Ifaukigd- Gouds-6)Deait: arorivmydlen o
n%h%&%%%tr%&kﬁﬁ%aQ%%E%i%1%n9¥9%55%f§’ﬂgﬁﬂégﬁV§ﬁ§
concentration of tumor necrosis factor—o (TNF-o) ,
interleukin-6 (IL-6) and monocyte chemoattractant protein-
1(MCP-1) in the medium of THP-1 cells after LPS
stimulation.

Preparation for Material

[0055] RPMI 1640 medium, phorbol 12-myristate-13-
acetate (PMA), LPS (Escherichia coli 0111:B4) and naloxone
were purchased from Sigma. The human THP-1 monocytic cell
line was purchased from Food Industry Research and
Development Institute, Hsin Chu, Taiwan. Levels of tumor
necrosis factor-o (TNF-o), interleukin-6 (IL-6) and
monocyte chemoattractant protein-1 (MCP-1) in medium were
determined with monoclonal antibody based ELISA kits
purchased from R&D Systems (Minneapolis, MN, USA), and all
animal experiments were approved by the Institutional
Animal Care and Use Committee.

Cell culture

[0056] The THP-1 cells were grown in RPMI-1640 medium
containing 10% fetal bovine serum at 37 °C in 5% CO,. The
cells were differentiated to macrophages after treatment

with 100 nM PMA to the culture for 24 hours. The cell

suspension (5x10°) was added in 0.5mL into each well of the
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determ ned with nonocl onal anti body based ELISA kits

purchased from R&D Systens (M nneapolis, M\, USA) ,
wana7adizemni mal experiments were approved by tPEI/US2006/015661

Institutional Animal Care and Use Committee. Cell

culture [0056] The THP-I cells were grown in RPM -1640

medi um containing 10% fetal Bdvine serumat 37 0C in

50 CO2 . The cells were differentiated to nacrophages

after treatnent with 100 nMPVA to the culture for 24

theune. clhe el pIsHsReNSIFeN WX |ld@)soaeaddedidrile SHter
into each well of thetissue culture plates. LPS was

2ats ssioved it stEFI énval éauahd - stor bgearmeptogrpyp, the
TApLuUeL 1§ Cuh%ﬁ%%?%%gﬁ?&é¥fg#%e&l%%fTﬁpﬂod¥”diéﬂuJé£f%us
or ur wt S

was pretreate various concentration
coh caextradienso rqfh ale xo0rr orad ttxcandaan o f old lowechdy and

treatment wiith 10 /m, LPS for Q 24 hours., |
OB B S e L s Tl o S P i
hb9 0/ Ma Bt 24 AR ThelhR 1SURENRAI@N A IVIELy treated
harvested. The levels of TNF-a, IL- b and MCP-1 in the

s e T Fevtcors TaTerl on1aas e WE- Ol G

ory reacti’oncan be i nhibited
sthexirheneirher plare atetdeass rdvamsQrd MALSATHe t-HP- | cel |

treated with LPS_at | Unit/. m jn the presence of .
EfERGo AR M a0 BB idscath TARFORade AREIatipn

[6sAased imd he GULS TPUDNRS TRASWEd WAy Fld 36
dextromethorphan at less than 0.01uM. The THP-1 cell
treated with LPS at 1Unit/ ml in the presence of
dextromethorphan for 24 hrs and the TNF-oa and IL-6
released in the culture medium was measured with ELISA
(Figure 1). Figure 1 shows effect of dextromethorphan
treatment on the LPS-induced macrophage release of TNF-a
(A) and IL-6 (B). THP-1 cell culture was pretreated for 1
hour with the indicated concentrations of dextromethorphan
before stimulation with 100 ng/mL LPS. Supernatants were
harvested at 24 hours for the measurement of TNF-a and IL-
6. The results are expressed as meantSD of 3 experiments.
** p<0.01 and *** p<0.001l are compared with the LPS-

treated cultures.

Effect of naloxone on the LPS-induced macrophage

activation
[0058] Effect of naloxone treatment on the LPS-induced

macrophage release of TNF-a (A), IL-6 (B) and MCP-1 (C).
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(Figure 1).

Figure 1 shows effect of dextronethorphan

treatnment on the LPS-induced nmacrophage rel ease of

WO NRIa789 and IL- b (B)

THP- |

cell cul ture PEBHUS2006/015661

pretreated for 1 hour wth the indicated _
concentrations of dextromethorphan before stinulation
with 100 ng/nmL LPS. Supernatdfhts were harvested at 24
hours for the neasurenent of TNF-a and IL- b. The
results are expressed as neantSD of 3 experinents.
TpKE0-10 bedrid Ul ypred W23l arest rerteal b Wi thdhe with the

LPStr

e EPREY IR

IL- b

ated cultures., Effect of nal oxone on the

Sh a0 dsE] o B fadekmpkation

SOXONe sy el T, A BRI mRcraphage o4

rel ease of TNF-a (A)

(B)

hoelds ot whe wes urrednegat ed fTE-b h@ur- M A4y thep-1. The
i ndi cated concentrati ons of nal oxone beforg
rSUHHSaEiren akneSEES my mearBSD SUper reatpantisnamrse. *

tafead cel perlitRlss . (4 akd

sted at hour,s for.t neasure
p:@['\b%’and %élg-z'ldo.l’The ré)s<rl9l'totsbe'L

05;. p<0.01;
with the LPStreated cultures (Figure 2 )

nt, of TNF-a

ar PR SSS S Th & e driissp
* p<0.001 conpared
[0059] One

[Q59]] ed | Prene kdrltlaceddi Ity eapprte dlcdods. it fratptdisiates that

tre
?)li?j taln e en

cts and o

SR i ) L AR AN A

S an

ohg amtlsl aasl thasean niher enidst kereiativabite@sl Indritiesed, as

ani.mal s, . and

r SSes
WS & as ‘those RL 9SS

nd net hods for produci ng t hem
inherent therein. The cell lines, animals,

and processes and methods for producing them are

representative of preferred embodiments, are exemplary,

and are not intended as limitations on the scope of the

invention. Modifications therein and other uses will occur

to those skilled in the art.

These modifications are

encompassed within the spirit of the invention and are

defined by the scope of the claims.

[0060] It will be readily

apparent to a person skilled

in the art that varying substitutions and modifications

may be made to the invention
departing from the scope and
[0061]
specification are indicative

ordinary skill in the art to

~ All patents and publications

reference to the same extent

publication was specifically

be incorporated by reference.

disclosed herein without

spirit of the invention.

All patents and publications mentioned in the

of the levels of those of
which the invention pertains.
are herein incorporated by
as if each individual

and individually indicated to
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representative of preferred enbodi nents, are
exenplary, and are not intended as limtations on the
W@ ewpe9Ibs t he i nvention. Mdifications therei nPERUS2006/015661
ot her uses will occur to those skilled in the art.
These nodifications are enconpassed within the spirit
of the invention and are def2hed by the scope of the
claims. [0060] It will be readily apparent to a person
skilled in the art that varying substitutions and
[00B]f i cat irpRs imR¥nRe JRdE 142t ivaMeNdedt Ay e:8%in
herein w thout departing fromthe scope and spirit of
StAd abdveReYoRe POOGLCAA ipattéwet sbaedqsulst e @rl@ment or
i.aned eci fi I re in ti f
TEDEr2aGT FReatRROR AR S R AR oG
spbelﬁnweﬂﬂwomlﬁeﬂbaemshe&dlnpaHEnt&emm$;aﬂdlaxﬁﬂaﬂﬁions
g;F rein |ncorﬁprated by reference to the s (FE
Ent124E PPeBaCARILRgRG dF8 USG5 ifSatticdmangd description
agReeichl €3l 1Y rardtiRd visdialdne dndiCafed @RS on that in
i ncor por at ed by ref erence. [ 0062] The invention
thiel yster &tfi welop desorsi lbadl @e:rp@msgmrtsamw amﬂ.tmng any
[ indhe a n eIe or . nts,
%F%%%é%%%ﬁ %r t%ﬁlg%%’gﬁgs ﬁ% ﬁ-gﬁe noscrﬁ'0| i%al |y
pdirsdlonsed heekeirn. bllte itterins rard X piees IS wiiictushave
bee%lﬁ@tlo yed are used as terns of descrlptlon and not

L4162 T8N B OB Pe S §’1|jf(15”1nntté‘|% iSGPReh &L itha he

1¥R e BUCH L BB aPehSXRRESHRNY He SHAMANG %%at
equi val ents of the features shown and describe

although the present invention has been spec1flcally
disclosed by preferred embodiments and optional features,
modification and variation of the concepts herein
disclosed may be resorted to by those skilled in the art,
and that such modifications and variations are considered
to be within the scope of this invention as defined by the

appended claims.



portions thereof, but it is recognized that various
nodi fi cations are possible within the scope of the

w0 pooeeize cl ai med. Thus, it shoul d be under st POOUS1va4/015661
al t hough the present invention has been specifically
di scl osed by preferred enbodinents and optiona
features, nodification and vaPiation of the concepts
herein di scl osed may be resorted to by those skilled
in the art, and that such nodifications and variations
are considered to be wthi GLaMSscope of this
Wen%ggghpn as defined by the appended clains. CLAIMS We
claim 1 . A nethod for treating disease due t o
lbact ér i aletitndctfamn corpst sh§g adpbRkst eniRd & Patdflerial
in need o f such treatnent a therapeutically effective
amourt* & &QQnﬁﬁﬂﬁﬁP%ﬁngéﬁﬁﬂPéSFeéﬁngoﬁhu@®¢1¢ntonnaneed
phar maEcediidica t abl nal er eof
wherein Ris E%M%gggﬁg ?i @h%?%ﬁi %@ %% % g’e amount
aI kylPEC ae aprydundr - &ca:tnky]laena amd Raringld ,IOH or a

kvl yl or C2 6
al kyFZlﬁE%afegtTﬁéﬁné{t ﬁ%ge%% gl:?i rll Yhéreidnaliy thereof
conmpound of forrmula I is (+)- S—nethoxy | V-net hyl - a,
1R, 1 r phi nan (dextron@%

.'.(.ll'o

OHN\R1
II
wherein
Ri 1s Ci¢ alkyl, Co alkenyl, cycloCse alkyl-Cig
alkyl, or Cz.¢ alkylene, and
Ry is H, OH, Ci¢ alkyl, Ci.¢ alkoxy, Co_g alkenyl or
Cz-6 alkylene.

2. The method of claim 1, wherein the compound of
formula I is (+)—3—methoxy—17—methyl—9a, 13, ldo-
morphinan (dextromethorphan) .

3. The method of claim 1, wherein the salt is
dextromethorphan hydrobromide or dextromethorphan
phosphate.

4. The method of claim 1, wherein the compound of
formula II is 17-allyl-4, Sa-epoxy-3, 14-
dihydroxymorphinan-6-one (naloxone) or 17-
(cyclopropylmethyl) -4, Sa-epoxy-3, 1l4-

dihydroxymorphinan-6-one (naltrexone).



3 . The nethod of claim1 , wherein the salt is

dext r omet hor phan hydrobrom de or dextronet hor phan
w@begpdEse. 4 . The nethod of claimIl1l wherei nPCTES2006/015661

compound of formula Il is 17-allyl-4, 5a-epoxy-3, 14-

di hydr oxynor phi nan- 6- one (nal oxone) or 17-

(cycl opropyl net hyl) -4, 5a-epoxy-3, 14-

di hydr oxynor phi nan- b-one (naltrexone) .5 . The method

of claim1l , wherein the bacteria is Propionibacterium

5acnegher mdadler @fdes afikadi,| herdin thee viided 0fis
claim5 , wherein the Proplonlbacter|un1acnes causes

acne PrepiotHbasdieiddlor cdles mrl Bagiiegicdides Herasngdund
6IS a@ﬁ"%@ E%gs%gncﬁklgy%PSQ&hereln Of.géﬁidﬁﬁﬂéggerlum

claim e pati ent
hunaacn@s cCihnseretalone .of claim 1 mhereln the effective
-anoug co nd | rangi from 10000 to 1
7 s e B Ao Bl G s ST PR RR e

anouap qfleuh%cgrm@luré@ S doaRdl RE A8 0 HRPPAa ht .
f The nmethod of claiml1l , which can be used for

8agun§hﬁe@ﬁ¢ﬁ@d PL ciRémmivhodesfeidl &ihe PRt iGN disn iman.
9“Dun%h@eﬁ!%%%d.%fdlﬁ%ﬁ%F% %%é@%H%ptp% %@f%éf%%gréﬁount of

t he group consistin I NCI SI ons aceration
abr a$hensompta>mntdums wands.g Hrost aro,00s kkbpm tteaaﬂs Ppm.

189n0&h % %od of claim 9 wherein the effective amount of
the compound is ranging from 5000 ppm to 1 ppm.

11. The method of claim 1, which can be used for wound
healing.

12. The method of claim 11, wherein the wound healing is
directed to wound is selected from the group
consisting of incisions, lacerations, abrasions,
puncture wounds, blisters, skin tears, donor or graft
sites, cut wound, burn wound or radiation wound.

13. A method for treating inflammatory disease caused by
suppressing secretion of tumor necrosis factor-o
(INF-a) , and interleukin-6 (IL-6) or monocyte
chemoattractant protein-1 (MCP-1) from macrophage
comprising administering a patient in need of such
treatment a therapeutically effective amount of NADPH
oxidase inhibitor.

14. The method of claim 13, wherein the NADPH oxidase
inhibitor is a compound of formula I or formula II,
or a pharmaceutically acceptable salt or an analog

thereof



sites, cut wound, burn wound or radiation wound. 13. A
nmet hod for treating inflammtory di sease caused by

WG appoegsed ng secretion of tunmor necrosis fact OPET/US2006/015661
(TNF-a), and interleukin- b (IL-6) or nonocyte
chenvattractant protein-1 (MCP-1) from macrophage
conprising admi nistering a paBient in need of such
treatment a therapeutically effective anount of NADPH
oxi dase inhibitor. 14. The nethod of claim 13, wherein
t he NADPH oxi dase i nhibitor, is a conmpound of formnula I
orRkorma |1, or a pharma iLaMNy acceptable salt

pg t her eof wherein R G -6 alkyl, C2-6

or C2-b al kyl ene,

bl koxy, C2-6

OH, G _ 6 al kyp,
5 al kyl ene. 15.3% Thg

al kenyl ]
[ pound of fornulg

wher ei

-3-ne Vel YI-Q , 13, _

(dext orpham)” . 16. Thg-sAethod of claim 14,

wher ei n i s He®t r on®t hor phan hydrobrghlde or
dex .hor phan phosphate . 17. The nethod of claim
14,&§%g§29n the conpound of formula Il is 17-allyl-4,

Sa-epexy:s8, dds dhhydr pxyamg phi Nathy 10 ong,dinst 0XoNe)ky1 -c;_q

ag&yﬁz_cn: Cz-¢ alkylene, and R, is H, OH, Cig alkyl, Ci¢

alkoxy, Co-g alkenyl or Ca-g alkylene.

15. The method of claim 14, wherein the compound of
formula I 1s (+)-3-methoxy-17-methyl-9«, 13«a, lda-
morphinan (dextromethorphan).

l6. The method of claim 14, wherein the salt is
dextromethorphan hydrobromide or dextromethorphan
rhosphate.

17. The method of claim 14, wherein the compound of
formula IT is 17-allyl-4, 5c-epoxy-3, 14-
dihydroxymorphinan-6-one (naloxone) or 17-
(cyclopropylmethyl) -4, 5a-epoxy-3, 1l4-
dihydroxymorphinan-6-one {(naltrexone).

18. The method of claim 13, wherein the disease is acne.

19. The method of claim 13, wherein the inhibitor is
applied to skin or mucosal surface of the patient.

20. The method of claim 13, wherein the patient is human.

21. The method of claim 13, wherein the effective amount
of the compound is ranging from 10000 ppm to 1 ppm.

22. The method of claim 21, wherein the effective amount

of the compound is ranging from 5000 ppm to 1 ppm.



(cycl opropyl nethyl) -4, 5a-epoxy-3, 14-

di hydr oxynor phi nan- b-one (naltrexone) . 18. The
woredonogr7ed cl ai m 13, wherein the di sease i s acPer/uidne/015661

The nethod of claim 13, wherein the inhibitor is

applied to skin or nucosal surface of the patient. 20.

The nethod of claim 13, wheré&Pn the patient is human.

21. The nmethod of claim 13, wherein the effective

amount of the conpound is ranging from 10000 ppmto 1

Jm 122 mBwhdetdod1efine! 1/ Ml cwheleine theeeffectidgna

anount of the conpound is ranging from 5000 ppmto 1

ppm 3$21H& -met hod o f claim 13, whi ch can b e used

rwound,hegy

2fv?;l?er ein t%he vvodu Aéllng I's J{E%gec eo‘t 4o%\/\(/%lurgndd3 heallng is

sel edle@d‘trecﬂnttdmvognmijmmcm'shaiﬂm fofort nNdiesi prsup

| aceratian r .0ns, punct re wounds, blisters,

ski n $EES l&’c?noogfs Gr i ﬁ@e@ﬁl%nd"‘ bERFIPnS,

woungh@ic thiad aidlﬁms/vomdlst?e?rs A QOaSHON LHBY 'c§£e5graft

a NADPH oxi dase i nhibitor and a conpound of fornula

or f&dfASa AUt GrouRphdriEe elrvinshldy Ia?ci:i@gnﬂacm oramid.

a e rein RuxdSs; G aIkyI C2-.b
2:%'r ken%ylzy?ﬁlgycl g%ré‘l_ goﬁ%s_eeéqf é\anqP?k-Iylo’ as€2 ll"g’ll%zltor and
al kyleemenpRiad oHfor@1:0F & aﬁdfcyrlulaQII 6 &t koxy,

| kenyl -6 alk | ene, and pharnaceutlcally
acceﬁ%‘ éﬁﬁﬁl ly ac eptable salt or an analog thereof

wherein
Ri 1is Ci¢ alkyl, Cz.¢ alkenyl, cycloCsg alkyl-Ci-g
alkyl, or Cy.4 alkylene,
Ry is H, OH, Ci-s alkyl, Ci-g alkoxy, Cag alkenyl or
Cz-¢ alkylene, and pharmaceutically acceptable carrier.
26. The composition of claim 25, wherein the compound of
formula I is (+)-3-methoxy-17-methyl-9«a, 13a, ldo-

morphinan (dextromethorphan).



26. The conposition of claim25, wherein the conpound

of formula |l i s (+ )-S-nethoxy-I|V-nethyl-Scf, 13of,
waderPemosphi nan (dextronet hor phan) .27. The coP@DBES100€0M5661

of claim 25, wherein the salt is dextronethorphan

hydr obrom de or dextronethorghan phosphate . 28. The

conposition of claim25, whe Bin the conpound of

formula Il is 17-allyl-4, 5a-epoxy-3, 14-

di hydr oxynor phi nan- b-one (nal oxone) or 17-

ey c|Thysr opyipestifyilon of, Baiep®dy),- 3ihelkin the salt is

di hy YIRIRAI - 6- qne, (nal trexone 9. T
corrpg{se?{% on egc ocl}l%gllar% %’é’,d]i(ﬁf?eﬁ'oé[}lrgec H’é‘) I%éﬁod‘}ﬁh‘g’a%@han
i nhi Iphic@phiasedext r omet hor phan, nal oxone or nal trexone

» 30, The conpgsi,tion of claim?25, which is in the
or m'SF EPBRMS1Gierm&tt Claden aib, miesredin ditle compound of

COSNMEir&i®i1 oS HANRQO,1 7aRhiriitgh %rofs—%:po A patch, or
ot her things spread on epidermal” or transdérnma
adni fiidtydgoixgmorphinan-6-one (naloxone) or 17-

(cyclopropylmethyl) -4, 5a-epoxy-3, 14-
dihydroxymorphinan-6-one (naltrexone).

29. The composition of claim 25, wherein the NADPH
oxidase inhibitor is dextromethorphan, naloxone or
naltrexone.

30. The composition of claim 25, which is in the form of
cream, ointment, lotion, mineral oil, cosmetics,

shampoo, anti-itch cream, skin patch, or other things

spread on epidermal or transdermal administration.



