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1671 ABSTRACT

tathods useful for inhibiting the relesse of
interleukin-1 and for alleviating interleukin-l mo-
dinted conditione, such ns IL-l-mediated inflammation,
oorprising adninistration of an offective amount of
a pharoaceutically acceptuble antioxidant compound
ouch oo diculfirm, totrokis /3-(2,6-di-tort-butyl-b-
hydroxyphenyl) propicnyloxy nothy]lj mothane or 2,i-di-
1cobutyl-6-(1 N-dimethylaninome thyl)-phenol.
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METROD OF INHIBITING INTERLEUKIN=L
RELEASE

ABSTRACT

Metheds usefullfor inhibiting the telease of
interleukinwl and for all‘viating interleukinel mee
diated coenditions, such as ILwlenediated inflammatioen,
eanriuing sdministration ef an effective amount of
a pharmaceutically acceptable antioxidant compeund
such as disulfiramy tetrakis [3¥(2,6041~tort-but11-k-
hydrexyphenyl)prepienyloxy methyl/methane er 2, hedie

1sobntyl-6-(l.l-dinethylanilouethyl)uph.nol,
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BACKGROUND OF THE INVENTION

le Field of the Invention

Interleukin~l (ILwl) is the name for a family
of melecules which have multiple bielogical effeots.
The name interleukin~l was prepesed ia 19793 and
earlier literature reperts refer to it by seme other
psme. Murphy, British Jourmal eof Rheumatelogy, 19851
2h (supple 1)1 69, and Oppenheim et al., Immunelogy
Teday, vol. 24 45«55 (1986), Ii=l is secreted by stie
mulated macrephages, and has several significant biee
legical effects, such as mediatien ef T~lymphecyte pre=
liferation and pyregenic and proinflammatery effeots,

IL=l activities are summarised in the twe
above papers. IL~l has been described te n;diato the
acute phase response jn inflammation, and to have pye
rogenic and preinflammatory effoota. IL-~1l induces
connective tissue changes, and has been demonstrated
to induoe the relesse of degradative ensymes from
mesenchymal cells that are present at sites of bomy
erosion in inflmmatoery disease states,, such as rheuma=
toid arthritisy Billingham, Birt. Jo Rheumatolegy,
1985: 24 (suppl 1)1 25+28, Dayer, Brit. J. Rheumates
legy, 19853 24 (suppl 1)t 15«20, The preductien of
acute phase preteins im the hepatocytes during the

acute phase of 1nflné;ation is mediated by IL=lg



10

15

20

25

26427

Whicher, Brit. Je. Rheumatology, 1985: 24 (suppl 1)s
21=2h,

ILel is alse involved as a mediater in the
inflammatory skin disease, pseriasis, Camp et aloy
J. Immunelogy 19861 137: 3469-347k, and Ristew, Preeo
Natle Acado Sci. USA 1987: 8k: 1940-«19kk, It is cy=-
tetexic for imsulin producing beta cells in the pan~

creas, and is thus a causative factor in the develep=~

ment eof diabetes mellitus Bendtsen et al., Science 19863

232: 1545-1547 and Marx, Science 1988: 239: 257258,
IL~l alse appears to be invelved in the develepment
eof atherseclerotic lesions er atherscleretie plague,
Marxe Beience 19881 239: 257#258, Ia the absenss eor
suppression of endegenous prestaglandinsy IL=I stimwe
lates growth and proliferation of vascular smooth
muscle cells, which could lead te thickening of vas=
cular walls, such as occurs in atherogenesis, Libby
et aloy Fed. Prec. Mar. 1, 19871 Vole 46, Neo 33 973,
Abstract 3837o

It would be advantageous te contrel the ree
lease ot:ILul, and te be able to treat IL~i—ucdiatod
effects., It weuld alse be advantageous te ceantrel
or treat IL«l mediated inflammations, without pree
ductien of concomitant side effects known te accoﬁ-

pany the use of antiinflammatory steroids and mone

/



10

15

20

25

26427

steroidal antiinflhmmatory agents.

SUMMARY OF THE INVENTION

It has now been found that certain pharmaceu=
tiiillynnccoptablo cempounds can be used te inhibit
the release of IL~l, and thus te control or treat ILe
1 mediated conditiena. Compeunds useful in practies
ing the metheod of the invention include disulfhrame
tetrakis 5—-(2.6~di-t.rt-butyl~u~hydroxyphcnyl)pre-
pioenyloxy nothyl?iothuno and 2,lndimisobutylebe(NoNe
diﬁoth:laninomothyl)wphenol. Although the compeunds
have diverse structures, the compounds all have antie
oxidant activity. Tetrakis /3-(2,6~dimtert.butyl=i-
hydroxyphenyl)propionyloxy nothy}?iethnnc (also named as
Irganox 1010 or as benzenepropancic acids 345«bis(1lyle
dimethylethyl)e«l~hydroxy=, tetraester with 2,2«bise
(hydfoxyuethyl)—l,}epropanodiol) iz cemmeroially umed
as an nntibxidant. The casual mechanism of any relas
tionship between antioxidant activity of the compounds
and théi; ability teo inhibit IL~l release is not
known, and the invention is not limited teo any partie
cular theoretical mechanism.

Such compounds can be administered to animals
te inhibit secretion of IL»1l; to inhibit or treat ILels

mediated effects; aﬁa to inhibit or treat II=lmmediated

inflammation. /
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In the method of the invention, one or more
compound is administered to an animal, typically te
e mammal in need of inhibition of IL-l secretion, in~
hibition of IL-l-mediated effects, or inhibitien of
iIL+b l-mediated jnflammation, in an amount effective
to produce such inhibition. The compounds can be ade
ministered to inhibit or treat IL~l-mediated effects
in conditions such as inflammation, peoriasis, atheros~
clerosis, and disbetesn,

Th; compounds can be administered by convenw
tional routes, oral administration being preferredo
The dosage to be employed will vary according te
faptora such as the species, age, weight and cendim
tion ef the particular animal being treated, and the
particular compound employedo Optimum dosages in
particular situations ean be deterﬁined by convene
tional dose range finding techniquelo

In g?neral, dosage levels for the use of the
compounés é; i{nhibit IL~1l relesase c;n be ascertained
by conventional range finding studies. The cempeunds
are preferably administered oraliy at daily desages
from about one te about 300 milligrans of active ine
gredient per kilogram of animal body weighto Useful
results in inhibition of IL~l release have been obe

tained with daily oral dosages of 100 milligrams per

1

5 =



10

15

20

26427
kilogram of animal body weight (mg/kg)o

Although some of the compounds ef the methed
of the invention, such as disulfiram, are known to
produce pharmacologic effects unrelated to IL=»l re=
lease, they can be usefully.employed il the method
of the invention with animals which are net in meed
of such other pharmacologic action. In certain eanes,
the other phafmncologic action may be rdgnrdéd as an
undesirable side effect, when the desired result is
inhibition of IL~-l rolonac.‘ Thus, with disulfiram,
for example, concomitant administration of ethamol
should be avoided, te avoid the well knowa reaction
to alcohel,

The compounds used in the invention can be
formulated ir conventional pharnucouticallyuneccpt-ble
carriers te provide unit dosage forms coavenient for
administration. In general, known dosage ferms amd
carrier materials can be used.

The invention is further d1lustrated in the

follewing Example.

EXAMPLE

Peritoneal macrophages obtained from CDwle
mice were collected and washed once with RPNI«16k0

medium (GIBCO, Grand Island, ¥oYo) containing 100 '
!
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Units/ml penicillin, 100 Pg/ml streptomycin and 25
Pg/nl fungizone (GIBCO, Grand Island, N.Yo)e Cells
were suspended at 6 x 106 cells per Jl. and one ml
aliquots were plated inte 6-well flat-bottom plates.
After ene hour incubatien at 37°0. in a humidified air
chamber containing 5% coz, non-adherent cells were re=-

meved and 1 ml. RPMI medium (with er without lipow

pelysaccharide (LPS)~-100 Pg/wcll) was added te eash

~wells LPS stimulates macrophages to release IL=l.

Ineubation was centinued for 6 hours, after which the
culture supernatant was collected and filtered through
0.22 micrometer Acrodisc filters (Gelman, Ann Arbor,
MI)o The fluid was stored at a temperature of ~70%C.
until s=sayed activity for IL~l activitye
IL-1 activity was determined by the C3H/BeJ

thymocyte proliferation assay of Mizel ot als,y Jo
Immunelo 120: 1497 (1978)s 1In this procedure, thymoe
cytes of C3H/HeJ mice are incubated with the maeres
phage culture aupornatant in the presence of phytehemage
glutinin, und pulaed by incubatien with Bnnthynilino.
The cells arethem harvested and radiecaotivity ia deters
mined by liquid scintillatien counting IL~l astivity
was expressed as units defined accerding te Misel et
al, Jo Immunol, 120: 1497 (1978).

Compounds were tested in this preosedure by eoral
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administration te CD-1 mice 40, 2k and 16 hours
prier to collection ef periteneal macrophages. The
desage used as 100 mg/kgo The cempeunds and results

obtained are set out in the following table.

Percent
Reductioa
of ILw}
Compound Seeretion
Disulfiram 79.0%
Tetrakis 13;(2,6ntert.~butyluhn 66.8%
hydroxypheayl)propionyloxy methyl/=
methane
Z.k-Di-iaobutyl-G-(N,Nudilothylanino-
methyl)e=phenel 92.9%

The above results indicate significant inhibie

tion of ILwl release was obtained with the test coue

poundse

o8 e



10

15

2642w

WHAT 18 CLAIMED 183

1. A method of inhibiting the release of inw
terleukin~l in animals which comprises administering
to an animal in need thereof an amount of disulfiram

effective to inhibit the release of interleukin~l,

2. Method of Claim 1 wherein the animal is
suffering from inflammation and the compound is ade

ministered in an amount sufficient to aileviate the

iptlamnation.

3. Method of Claim 1 wherein the sanimal is
suffering from psoriasis and the compound is adminiee

tered in an amount sufficisnt to slleviate the pserimsiso

4, Method of Claim 1 wherein the animal is sufe
fering from diambetes and the compound is administered

in an smount sufficient te alleviate the diabetese

5+ Method of Claim 1 wherein the animal is
suffering from antheresclerosis and the compound is
administered in an amount sufficient to alleviate tho

atherosclerosise

. GEORGE KU
/ NIALL DOBERTY

Inventors
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