. nerves,

USE OF SPI NOSYNS FOR WOUND HEALI NG The present invention is directed
toward the therapeutlc use of spinosyns in humans to pronote or accelerate
woul d healing in both normal and healing inpaired 5 hunans. Spinosyns or a
physi ol ogi cal |y acceptabl e derivative or salt thereof can be enployed for
t herapeutic indications in humans requiring soft-tissue growth and

regenei ation. |npaired wound heal i ng i-d-a significant source of norbidity
in humans and may result in conplications such as non-healing wounds. In

t he normal individual, wound healing is achieved through an unconpli cated
endogenous process. | FSEADFSPINCSMNSPOR Sd0WOUNHEdaNGg | s associ ated
with several conditions such as di abetes, infection, inmunosuppression,
obesity and mal nutrition. BACKGROUND COF THE | NVENTI ON Wund healing is a

conpl ex bi ol oghgalreRhRGRANLAVO| dieB@dexhaar ¢ld tlﬂeaerpe(mft risa,of shfndsheodh cel | s,
parenchymal cells, and nedi ators such, as IOkI nes. age wound eaches
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and cicatrizing repellent for treat ment of botfl y nyiasis and skin wounds
in 25cattle, sheep, goats, horses, pigs, birds and dogs. Spi nosyns
are known to be useful for controlling lice infestations in a human, U. S
6,063,771 and EP 1 252 820. Fornul ati ons suitable for such pediculicidal
use in hunans are al so described in those patents. Despite what is known
regarding the ectoparasiticidal activity of the spinosyns 30 and the
commerci al approvals, it has now been discovered that a spinosyn or a



3 BRI EF SUMVARY The present disclosure concerns nmethods for treating
wounds in humans to pronote or accel erate wound heal i ng i ncl udi ng poor
heal i ng or chroni c wounds, skin diseases and allergic diseases,
particularly those disorders associated with the skin, and conditions or
synmptons related thereto, by adm nistering a spinosyn or a physiologically
acceptabl e derivative or salt thereof to a human in need thereof

Preferably, these nethods are practiced by adm nistering spinosad or a
physi ol ogi 6ak! MoREGCRPL Zﬁ‘\ége der L Mihi ts%u@rdeﬁ%h&aig'ﬁra‘?x‘af Hfibrosis oceut. N M4y
aspect, there i1s provi he use of spindsyn or a 1y5|o ogi cal l'y
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" spi nosyhumaid freglisglaseritpsed theseglatert® nean an i ndi vi dual spinosyn, or a
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t her eof . Mbst preferre for woun g unans I's spinosad or” a
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E, F, G salts thereof. Mynderse, . descri bed spi'nosyns
L- N (whi @He@mn&saﬁrcpre@ pEBEAR coptabisg BN amieﬁmc/mnf@wtragaptdenet hyl
derivatives, and salts thereof, in U S Patent No. 5, 202,242; and Turner,
et al. described Spi nosyns er(vwnch they cal |l ed A83543 factors Q R S
and T), their N-denethyl derivatives, and salts 20 thereof, in U S Patent
No, 5,591,606; and U. S. Patent No, 5,631, 155. Spinosyns K, 0, P, U V, W
and Y are described, for exanple by Carl V. DeAmicis, Janes E. Dripps,
Chris J. Hatton and Laura I. Karr in Anerican Chem cal Society's Synposium
Series: Phytochem cals for Pest Control, Chapter 11, "Physical and

Bi ol ogi cal Properties of Spi nosyns: Novel Macrolide Pest-Control Agents
from Fernentation,"” pages 146-154 25 (1997). In U. S. Patent No. 6,001, 981,
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are also useful in the nethods of this invention. The salts are prepared
usi ng standard procedures for salt preparation. For exanple, spinosyn A can
be neutralized with an appropriate acid to forman acid additional salt.
The acid addition salts of spinosyns are particularly useful.
Representative suitable acid addition salts include salts forned by 20
reaction with either an organic or ingrganic acid such as, for exanple,
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Spi nosyns are useful for treating a nunber of wounds and conditions. For
exanpl e, spinosyns are active in vivo in various wound healing nodels. 5The
human t o whi ch spinosyns are adm ni stered nay heal wounds at a nornal rate
or may be healing inpaired. Wien adm nistered to an individual who is not
heal i ng i npaired, spinosyns are adm nigtered to accel erate the nornal
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anot her agent, if any, is enployed; the age, body wei ght, general health,
sex and diet of the patient; the tinme of adm nistration, route of

adm nistration, and rate of excretion of the conposition; the duration of
the treatnent; drugs (such as a chenot herapeutic agent) used in conbi nation
or coincidental with the specific conposition; and like factors well known
in the nedical arts. Suitable formulations, 25 known in the art, can be
found in Rem ngton's Pharmaceutical Sciences (latest edition), Mich

Publ i shi ng Conpany, Easton, PA. The "effective anount” of spinosyns for

pur poses herein (including a spinosyn effective anount) is thus determ ned
by such considerations. The pharmaceutical conpositions of the present
invention may be adm nistered 30 in a convenient manner such as by the



S effective for treating the specific i ndication. In nost cases, the

spi nosyn dosage is from about 0.5pg/kg to about 50ny/ kg body wei ght daily,
taking into account the routes of adm ni stration, synptons, etc. However,

t he dosage can be as | ow as 0.05pg/ kg body melght For exanple, in the
specific case of topical adm nistratiap. dosages are preferably adm ni stered
fromabout 0.2pg to 2pg per cnR. In the case of intranasal and 10

i ntraocul ar adninistration dosages are preferably adm ni stered from about
0. 05pg/ k 0 r ut
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Upon forwanmdwkmﬂﬁiﬁwl@ansxmhadphé active ingredi ent (spinosyns)
customarily are added in an amobunt to achi eve the desired concentration.
25CGel s conprise a base selected from an ol eagi nous base, water, or an
emul si on- suspensi on base, such as aforedescribed. To the base is added a
gelling agent which forns a matrix in the base, increasing its viscosity.
Exanpl es of gelling agents are hydroxypropyl cellulose, acrylic acid
polymers, and the |ike. Customarily, the active ingredient (spinosyns) are
added to the fornulation at the desired concentration at a 30point
precedi ng addition of the gelling agent. The oral pharmaceutica
formul ati ons are prepared by known procedures using well known and readily
avail abl e ingredients. In nmaking the conpositions, the active



ingredient will usually be adm xed with a pharmaceutically acceptable
carrier, or diluted by a carrier, or enclosed wwthin a carrier which may be
in the formof a capsule, sachet, paper or other container. \Wen the
carrier serves as a diluent, it may be a solid, semsolid or liquid
material which acts as a vehicle, excigpient or nmediumfor the active 5

i ngredient. Thus, the conpositions can be in the formof tablets, pills,
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nyl on, silk, polyethylene (PE), polyurethane, polyvinyl chlorides silastic
el ast oner, silicone, rubber, PMVA (poly-(nethyl methacrylate)), |atex,

pol ypr opyl ene (PP), polyofefin, cellulose, polyvinyl alcohol (PVA), 20

pol y( hydr oxyet hyl net hacryl ate (PHEMA), poly(glycolic acid),
poly(acrylonitrile) (PAN), floroethyl ene-cohexa-fl uorporpyl ene (FEP)

Tefl on (PTFE), copol yners thereof and m xtures thereof. The

si npl est method of incorporating the therapeutically active conpounds into
the polyneric material is by direct conpoundi ng of the therapeutically
active substance 25 into the plastic resin before casting or the like.

The filmor nmenbrane is ideally fabricated froma hydrophobi c pol yner which
is both liquid and gas perneabl e, but inpervious to the passage of

it
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formulation to the wound area in an anmount which wll deliver the desired
anount of spinosyns. The customary anmount of fornmulation to be
applied to a wound wi |l depend upon wound size and concentration of
spinosyns in the formulation. CGenerally, the fornmulation 5 will be applied
to the wound in an anmount affording framabout 0.1 pg to about 5 jig

spi nosyns per cn2 of wound. Preferably, the applied anpbunt of spinosyns

will range fromabout 0.2 pg to about 2 jig/cnR2, and, nost preferably, from
bout 0. t / dt
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renoval idalingol - bearing skin fromthe crutch area, and when heal ed, reduces
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a group of 381 are nos efer to
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wound un t, taking care to part the wool. 10 Table 1.
Spi nosad}agéecr)')(l)\éserélh\é% ”Enﬁ'] g%}%n Conmponent Quantity % w w Spi nosad A89. 9% 0. 445

Al cohol 100AGR# 20inGhner dfetve diragerdiigientomane [Z086ularly spinosad are clinically
useful in stimulating wound healing of wounds including surgical wounds, excisional
wounds, deep wounds involving damage of the dermis and epidermis, soft tissue injuries

25 such as muscle tears, eye tissue wounds, dental tissue wounds, oral cavity wounds,
wounds and ulcers of the gastro-intestinal mucosa, diabetic ulcers, dermal ulcers,
cubitus ulcers, arterial ulcers, venous stasis ulcers, and burns resulting from heat,
exposure to extreme temperatures of heat or cold, or exposure to chemicals, in normal
individuals and those subject to conditions which induce abnormal wound healing such

30  as uremia, malnutrition, vitamin deficiencies, obesity, infection, immunosuppression and
complications associated with systemic treatment with steroids, radiation therapy, and

antineoplastic drugs and antimetabolites. The compositions are also useful for



0.08 Brilliant blue FCF 0.02 Prop_yl gallate 0.01 Lactic acid 85% 0. 06
Propyl ene glycol 10 Deionized water 64.43 Tween 20 2 PVP K30 The
mul esi ng wounds of 18 | anbs per group are cl osely exam ned and assessed for
evi dence of wound healing at 7 and 17 days after treatnent (Table 1). Scab
formati on 15and wound contraction are.gscored fromO (conplete or nornal
healing) to 3 (equivalent to no healing). Henorrhage/serous effUsion and

i npai red healing are visually scored from O (absence of

ihei non- hag, o‘ﬁ&i‘ﬂﬁé %Qas?@doﬁ‘wgm Q&%lci'aﬂegi) T :&h%ﬁ#é’ e %‘54&9{ id '}@9@ 8.,
npai r ed” heal R of Fect topi cal spin
appl i cat q:&vnmowewmridg hiezld oaysied bylreeppafrtnent mﬂe@wﬂgir@ﬁ@tpa’tsy@t@m Gtoop 4Scab
For mat i Oghd/é{pmgﬁjfﬁg’gw %:rt ;grBHmting dermal reestablishment subsequent to dermal loss;
increasing the tensile strength of epidermis and epidermal thickness; and increasing the
5 adherence of skin grafts to a wound bed and to stimulate re-epithelialization from the
wound bead.
As used herein, by “individual” is intended a human.
The spinosyn formulations may employ suitable pharmacedutical diluents that are
known to be useful in pharmaceutical compositions. Such a diluents include but are not
10 limited o, saline, buffered saline, dextrose, water, glyceral, ethancl, and combinations
thereof. The formulation should suit the mode of administration. Preferably, the
pharmaceutical compositions will be formulated for administration.
The spinosyn may be administered in pharmaceutical compositions in
combination with one or more pharmaceutically acceptable excipients. it will be
15 understood that, when administered to a human patient, the total daily usage of the
pharmaceutical compositions of the present invention will be decided by the attending
‘physician within the scope of sound medical judgment. The specific therapeutically
effective dose level for any particular patient will depend upon a variety of factors
including the type and degree of the response o he achieved; the specific composition,
20  including whether another ageni, if any, is employed; the age, body weight, general
health, sex and diet of the patient; the time of administration, route of administration, and
rate of excretion of the composition; the duration of the trealment; drugs (such as a
chemotherapeutic agent) used in combination or coincidental with the specific
composition; and like factors well known in the medical arts. Suitable formulations,
25  known in the art, can be found in Remington’s Pharmaceutical Sciences (latest edition),
Mach Pubiishing Company, Easton, PA. The “effective amount” of spinosyns for
purposes herein (including a spinosyn effective amount) is thus determined by such
considerations.
The pharmaceutical compositions of the present invention may be administered
30 in a convenient manner such as by the oral, rectal, topical, intravenocus, intraperitoneal,
intramuscular, intraarticuiar, subcutaneous, intranasal, inhalation, intraocular or
intradermal routes. Parenteral and fopical delivery are the preferred routes of

administration.



41denorrhage/ Serous Effusion @ealing Inpaired Day 7 17 7 17 7 17 7 17
Untreated 0.04 0.57 0.12 0.88 0.12 0.08 0 O Spinosad aerosol 0.04 0 0.08

9.

The term “parenteral” as used herein refers to modes of administration which
inciude intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and
intraarticular injection and infusion.

The pharmaceutical compositions are administered in an amount which is

5 effective for treating the specific indication. In most cases, the spinosyn dosage is from
about 0.5ug/kyg to about 50mg/kg body weight daily, taking into account the routes of
administration, symptoms, etc. However, the dosage can be as low as 0.05ug/kg body
weight. For example, in the specific case of topical administration dosages are
preferably administered from about 0.2pg to 2ug per cm®. In the case of intranasat and

10 intraccular administration, dosages are preferably administered from about 0.05ug/kg to
about 50ug/kg body weight, and more preferably from abouf 0.5pg/kg to about 5ug/kg
bodyweight.

As a general proposition, the total pharmaceutically effective amount of the
spinosyn administered parenterally will be in the range of about 0.5 pg/kg/day to 5

15 mg/kg/day of patient body weight, although, as noted above, this will be subject to
therapeutic discretion. If given continuously, the spinosyn is typically administered at a
dose rate of about 10 pg/kg/hour to about 100 pg/kg/hour, either by 1-4 injections per
day or by confinuous subcutaneous infusions, for example, using a mini-pump. An
infravenous bag solution or bottle solution may also be employed.

20 A course of spinosyn treatment appears o be optimal if continued longer than a
certain minimum number of days, 1 to 5 days for humans. The length of treatment
needed to observe changes and the interval following treatment for responses {o occur
will vary depending on the desired effect.

For parenteral administration, in one embodiment, the spinosyn if formulated

25 generally by mixing it at the desired degree of purity, in a unit dosage injectable form
(solution, suspension, or emulsicn), with a pharmaceutically acceptable carrier, i.e., one
that is non-toxic to recipients at the dosages and concentrations employed and is
compatible with other ingredients of the formulation.

Generally, the formulations are prepared by contacting the spinosyn uniformly

30 and intimately with liquid carriers or finely divided solid carriers or both. Then, if

necessary, the product is shaped into the desired formulation. In the case of a parenteral



0.36 0.12 4 Geonetric nmeans. Low scores indicate better healing. @
Nunmber of affected sheep out of 18. 5 At day 7 after nul esing, sheep
treated with spinosad have greater contraction of nul esing wounds than
untreated controls, as deteimned by | ower nean scores for wound
contraction. By 17 days after nul csinggp-sheep treated with spinosad have
i nproved scab formati on, wound contraction and reduced henorrhage and
serous ef fusion, indicating 10 i nproved wound heal i ng, conpared with
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can absorb water, for exampie anhydrous lanofin. Customaruty, following formation of

15  the base, whether oleaginous or absorbent, the aclive ingredient (spinosyns) are added
in an amount affording the desired concentration.

Creams are oil/water emulsions. They consist of an oil phase (internal phase},
comprising typically fixed oils, hydrocarbons, and the like, such as waxes, pefrolatum,
mineral oll, and the like, and an aqueous phase (continuous phase), comprising water

20 and any water-soluble substances, such as added salts. The two phases are stabilized
by use of an emulsifying agent, for example, a surface aclive agent, such as sodium
lauryl suifate; hydrophilic colloids, such as acacia colloidal clays, veegum, and the like.
Upon formation of the emulsion, the active ingredient (spinosyns) customarily are added
in an amount to achieve the desired concentration.

25 Gels comprise a base selected from an oleaginous base, water, or an emulsion-
suspension base, such as aforedescribed. To the base is added a gelling agent which
forms a matrix in the base, increasing its viscosity. Examples of gelling agents are
hydroxypropyl cellulose, acrylic acid polymers, and the like. Customarily, the active
ingredient (spinosyns) are added to the formulation at the desired concentration at a

30  point preceding addition of the gelling agent. |

The oral pharmaceutical formulations are prepared by known procedures using

well known and readily available ingredients. In making the compositions, the active
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the like.

In addition to the active or therapeutic ingredient, at the dosages described above
for compositions, tablets contain a number of inert materials known as additives or
excipients. These materials help to impart satisfactory processing and compression
characteristics to the formulation including diluents, binders, glidants and lubricants. A
further group of added substances helps {o give additicnal desirable physical
characteristics to the finished tablet. Included in this group are disintegrants, colors, and
in the case of chewable tablets, flavors and sweetening agents, and in the case of
controlled-release tablets, polymers or waxes or other solubility-retarding materials.

By “pharmaceutically acceptable” it is meant the carrier, diluent or excipient must
be compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof.

Further details, including representative formulations, can be found in
Remington’s Pharmaceutical Sciences (latest edition) Mach Publishing Company,
Easton, PA.

The present compositions also contemplate wound care dressings or bandages
comprising a therapeutically effective amount of a spinosyn or a physiologically
acceptable derivative or salt thereof. The bandage or dressing for wound care
comprises an outer fabric support, preferably an elastomeric fabric support; and an inner
pad, wherein the inner pad includes an ocuter membrane surface, preferably fabricated
from a film-forming material, and incorporating a therapeutically effective amount of a
spinosyn or a physiologically acceptable derivative or salt thereof, preferably spinosad or
a physiologically acceptable derivative or salt thereof, at the dosages described above
for compositions in the matrix. The pad may be integral with or separate from the outer
fabric support.

The spinosyn is ideally incorporated into the membrane maxirix, but may also be

incorporated into the material of the inher pad contained by the membrane.
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The therapeuticaily active agent is held in the polymeric matrix so that migration
is inhibited, and permitting the gradual release over time of spinosyn.

In another aspect, the wound dressing comprises an absorbent pad having a
liquid pervious body-side liner, a separate ouler cover sheet, opticnally liquid impervious,

5 and an absorbent body disposed between. The inner and/or absorbent body are
fabricated from materials which incorporate a therapeutically effective amount of a
spinosyn in the matrix or interstutual spaces ta ensure that the spinosyn is in constant
close proximity to the wound.

The inner surface or pad of the bandage is preferably fabricated from a natural or

10 synthetic membrane or film-forming material of either organic or inorganic, animal or
vegetable origin, or from plastics materials. For example, from gelatins or from
vegetable gums, or from hydrophilic or hydrophebic film forming plastics materials such
polyvinylchlorides polyacetates or polyamides which are cast or coated as a film or
membrane in the usual way.

15 Suitable polymeric materials include but are not limited to silastic or other
silicone-based material, polyethylene tecephtalate (PET), Dacron, knitted Dacron, velour
Dacron, polyglacin, nylon, silk, polyethylene (PE), polyurethane, polyvinyl chiorides
silastic elastomer, silicone, rubber, PMMA {poly-(methylmethacrylate)), latex,
polypropylene (PP), polyofefin, cellulose, polyvinyl alcohol (PVA),

20 poly(hydroxyethyimethacrylate (PHEMA), poly(glycolic acid), poly(acrylonitrile) (PAN),
floroethylene-cohexa-fluorporpylene (FEP), Teflon (PTFE), copolymers thereof and
mixtures thereof.

The simplest method of incorporating the therapeutically active compounds into
the polymeric material is by direct compounding of the therapeutically active substance

25  into the plastic resin before casting or the like.

The film or membrane is ideally fabricated from a hydrophobic polymer which is
both liquid and gas permeabie, but impervious to the passage of micro-organisms. The
hydrophobicity of the film or membrane is a useful feature in that it reduces the tendency
for the film or membrane to become attached to the wound site.

30 The amount of spinosyns incorporated into the formulation is not critical; the

concentration should only be in a range sufficient to permit ready application of the
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Spinosyns ordinarily will be stored in unit or multi-dose containers, for example,

20 sealed ampules or vials, as an agueous solution or as a lyophilized formulation for
reconstitution. As an example of a lyophilized formulation, 3-mi vials are filled with 1 mi
of sterile-filtered 1% (w/v)} aqueous spinosyn solution, and the resulting mixture is
lyophilized. The infusion solution is prepared by reconstituting the lyophilized spinosyn
using Water-for-Injection which may optionally include one or more antioxidants.

25 Dosages may also be arranged in a patient specific manner to provide a
predetermined conceniration of a spinosyn activity in the blood, as determined by an RIA
technigue, for instance. Thus, patient dosaging may be adjusted to achieve regufar on-
going trough blood levels, as measured by RIA, on the order of from 50 to 1000 ng/ml,
preferably 150 to 500 ng/ml.

30
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i njections of 100ul on opposing sides of the wound. Scab formation causes a
transi ent decrease in the rate of wound contraction (Snowden et al., Aust.
J Exp. Biol. Med. Sci. 60: 73-82 (1982)). Therefore, scab and 5lightly
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0.12 2. ?uscgphlbéh"t%y %f"'s%'e%p %0 %y st?:kélj. ‘?—'if’{y sheep are left untreated and a group of 381 are
treated with 7.1 g of 4mg/g spinosad aerosol (refer {o Table 1 for formulation). Spinosad

aerosol is applied fopically to the wound until wet with product, taking care to part the

wool.
10
Table 1. Spinosad aerosol formulation
Quantity

Component % Wiw
Spinosad @89.9% 0.445
Alcohol 100AGF4 20
Chlorhexidine digluconate 20% | 0.08
Brilliant blue FCF 0.02
Propyl gallate 0.01
LLactic acid 85% (.06
Propylene giycol 10
Deionized water 64.43
Tween 20 2
PVP K30 3

The mulesing wounds of 18 lambs per group are closely examined and assessed
for evidence of wound healing at 7 and 17 days after treatment (Table 1), Scab formation
15  and wound contraction are scored from 0 (complete or normal healing) to 3 (equivalent to
no healing). Hemorrhage/serous effusion and impaired healing are visually scored from 0
(absence of hemorrhage/effusion and normal healing) to 3 {severe hemorrhage or

impaired healing).
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Table 2. The effect of topical spinosad application on wound healing in sheep after
mulesing operation.
Group *Scab | "Wound "Hemorrhage/ ®Healing
Formation Contraction Serous Effusion Impaired
Day 7 17 7 17 7 17 7 17
Untreated | 0.04 1 0.57 ; 0.12 | 0.88 0.12 0.08 0 0
Spinosad | 0.04 0 0.08 | 0.36 0.12 0 0 0
aerosol
* Geometric means. Low scores indicate better healing.
@ Number of affected sheep out of 18.

At day 7 after mulesing, sheep treated with spinosad have greater contraction of
mulesing wounds than untreated controls, as determined by Jower mean scores for wound
contraction. By 17 days after mulesing, sheep treated with spinosad have improved scab
formation, wound contraction and reduced hemorrhage and serous effusion, indicating
improved wound healing, compared with untreated control sheep.

Topical application of spinosad to the mulesing wounds of sheep will result in
improved wound healing 17 days after treatment compared with untreated animals. This
improvement in wound healing occurs in the absence of confounding factors such as blow
fly strike. However, the formulation used in this example also included an antibacterial
compound, chlorhexidine. The ability of chlorhexidine to inhibit bacterial infection may

also be having a positive effect on wound healing in this example.

Example 2
Topical application of spinosad improves the healing of wounds from Mulesing
operation in sheep. (Study number TO9CAL0206)

Tail-docked and crutched Merino ewe lambs are mulesed. Approximately 46 mi
of diluted (125ppm) Extinosad (refer to Table 3 for formulation) is applied to the mulesing
wounds of 150 lambs using a small (2 or 5 L) pressurized garden hand spray applicator
available at man retail stores having garden supplies. The container or reservoir is
conical shaped and pressurized by manual pumping. The spray is delivered from a cone
nozzle. Spinosad aerosol 4mg/g {refer to Table 1 for formulation) is applied to the
wound using an aerosal spray until the wound and surrounding wool is wet with product.

Fifty sheep remain untreated after mulesing (control).
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ef fect of spinosad on wound healing is noticeable by day 2 after wound

i nducti on, whence spinosad treated rats had wounds 30% smal | er than those
of saline and citric acid treated controls. Rats treated with spinosad show
conpl ete resolution of the wound by day. 12, which is 4 days earlier than

their counterparts treated with saline or 20citric acid. These dat a
show that a sinple, aqueous solution of spinosad can expedite the healing
of wounds in normal, young healthy rats. -19- h)The effect of spinosad on

the healing of |aser-induced wounds in diabetic (healing inpaired) rats

| nduct i omapfe 3dir28b&S (USH/DEpRbERPEQZRNMGIN SO abetes is induced in 3 nonth
old outbred nal e Sprague-Dawley rats using streptozotaocin (STZ2).

St rept ozot oci n ( 75my/ K@}orhSorinesol ved in 0. 1M E8RAigodi um citrate buffer
(pH 4) and kept on iced_to avoid deconposition]/@¥f%r 24hrs of fasting, rats
are injected intraperijtearesedy@Wth a single ddde of fireshly prepared
(cold) STZ (Raki ent en |éfeegum 1

Proxel GXL 0.2
Propylene glycol 10
Xanthum gum 0.2
Pluronic P123 or Pluronic P105 1 1.0
Antifoam C (30%) 0.2
Lomar PWA (44.5% solution) 4.5
Deionized water 80.2

Fourteen days after treatment the lambs are mustered and held in pens. Over a

5 period of 15 minutes the lambs are cbserved and any with signs of fly strike such as
twitching of the tail, biting at the area or stamping of a foot are identified. Twenty-five
lambs from each group are randomly selected and placed over a rail and their mulesing
wounds assessed for evidence of fly strike and wound healing (Table 4). Scab formation

and wound contraction are scored from 0 (complete or normal healing) to 3 (equivalent

10 to no healing). Hemorrhage/serous effusion and impaired healing are visually scored
from 0 {absence of hemorrhage/effusion and normal healing) to 3 (severe hemorrhage or

impaired healing).

156 Table 4. The effect of topical spinosad application, delivered in 2 different formulations,
on wound healing, and the presence of fly strike and infection in sheep 14 days after

mulesing operation and treatment.

Group *Scab "Wound | "Hemorrhage/ | ®Healing | @Larvae | Cinfection

Formation | Contraction Serous Impaired | Present | Present
Effusion

Untreated 0.15 0.15 0.15 4 4 6

Extinosad 0.06 0.03 0 0 1 0

{spinosad

125mg/L)} .

Spinosad 0.03 0.06 0 0 0 0

Aerosol

{4mg/L)

"Geometric means. Low scores indicate better healing.
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Topical treatment of mulesing wounds with spinosad results in tmproved wound

healing compared with untreated control animals, as seen in Example 1 above. This

15 improvement in wound healing is accompanied by reduced infection rates and reduced
presence of Lucilia cuprina larvae. The mmprovement in wound healing occurs regardless
of the formulation or dose of spinosad applied to the wounds at mulesing. Furthermore,
spinosad, in the absence of chlorhexidine (Extinosad) is able to enhance wound healing.
This data suggests the enhanced wound healing seen in Examples 1 and 2 may be the

20 effect of spinosad itself, rather than the infection-inhibiting properties of chlorhexidine.

Example 3
Spinosad improves wound healing in rats using a thermal injury model
a) The effect of spinosad on the healing of laser-induced wounds in normal,
25  young rats.
Young outbred male Sprague—Dawley rats, 3 months of age and approximately
300g have the hair removed from the interscapular region 24h prior to wound induction.
Rats are anaesthetised and a thermal burn induced using a CO, laser (four consecutive
stimulation periods each at 25 watts power, 0.5 sec pulse with the beam spot diameter set
30  at 10 mm), resulting in a circular wound area of 2 em?. Groups of 12 rats are treated with

saline, citric acid (5%) or spinosad (0.5% in 5% citric acid). Treatments are delivered
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resolved 14 0.6 O 16

twice daily for 5 days after wound induction, via 2 intradermal injections of 100ul on

opposing sides of the wound.

Scab formation causes a transient decrease in the rate of wound contraction

(Snowden et al., Aust. J. Exp. Biol. Med. Sci. 60: 73-82 (1982)). Therefore, scab and

lightly adherent eschar are gently removed upon detection, to keep all wounds

comparable and permit accurate tracing of wound area.

Wounds are measured daily for 6 consecutive days after wound induction, and

every 48h thereafter until complete wound closure/re-epithelialisation has occurred. The

area of burn (maximum diameter of the wound) was traced under a stereo microscope for

accuracy and then measured with a digital planimeter. The healing endpoint 1s the time

when full wound contraction has occurred (Table 5).

Table 5. Effect of spinosad (0.5%) on the rate of wound healing in rats exposed to

thermal burn injury, compared with saline and citric acid controls.

Days after imitiation

Size of wound, cm” (group mean + SEM, n=12)

of wound saline

Citric acid

Spinosad 0.5%

1 2.5:%0

2.6+ 0.1

2.6+0.1

2.8+ 0.1

31401

1.9+0.1

41402

45+0.2

1.7£0.1

4.4+0.2

1.4+0.1

4501

4.8+ 0.1

1.3+0.1

3.4+0.1

3.6 0.2

1.2+ 0.1

2
3
4 4.3+£0.1
5
7
9

2.3+0.3

2.5:4+0.1

1.0+0.1

11 1.9+ 0.1

15402

0.4+0.1

12 *

*

resolved

13 1.1+£0.1

0.6=0.2

15 0.4:£0.2

0.1+0

16 resolved

resolved

The effect of spinosad on wound healing is noticeable by day 2 after wound

induction, whence spinosad treated rats had wounds 30% smaller than those of saline and

citric acid treated controls. Rats treated with spinosad show complete resolution of the

wound by day 12, which is 4 days earlier than their counterparts treated with saline or

citric acid.

These data show that a simple, aqueous solution of spinosad can expedite the

healing of wounds in normal, young healthy rats.
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glucose test. Insulin treatment is used to give regular respite from the catabolic
dominance of the condition while allowing regular and severe hyperglycaemia (Willars ef
al., J. Neurol. Sci. 91: 153-164 (1989)). One to two injections of insulin (Protophane
21U/100g) are given subcutaneously to the newly diabetic rats depending on the severity
15 of their physical condition {e.g. litfle eating or drinking, weight loss to around 115g,
extreme inactivity). Rats that failed to improve or lost more than 15% of their body
weight are sacrificed.
Diabetic rats of approximately 200g had the hair removed from the interscapular
region 24h prior to wound induction. Rats are anaesthetised and a thermal burn induced
20 using a CO; laser (four consecutive stimulation periods each at 25 watts power, 0.5 sec
pulse with the beam spot diameter set at 10 mm), resulting in a circular wound area of 2
cm®. Groups of 12 rats are treated with either saline or spinosad (0.5% in 5% citric acid).
Treatments are delivered topically twice daily for § days after wound induction, by
dropping 100ul of solution directly onto the wound site.
25 Scab and lightly adherent eschar are gently removed upon detection, to keep all
wounds comparable and permit accurate tracing of wound area. Wounds are measured as

described above (Example 3a), until wound closure is apparent (Table 6).

Table 6. Effect of spinosad (0.5%) on the rate of wound healing in diabetic rats exposed

30  to thermal bum injury, compared with saline controls.

Days after initiation Size of wound, cm” (group mean, n=12)
of wound saline Spinosad 0.5%
1 22%0 2.1=x0
2 2.2+01 2.1+0.1
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3 21401 1.5+0.1
4 2.1%0.1 1.6 0.1
3 2.4+0.2 1.94 0.1
6
8

3+£0 25+£02
3+£0.1 2.1+0.1
10 23+£02 1.2+£0.2
12 1.2 +0.1 0.6-+0.1
13 * resolved
14 0.6+0.1
16 0.2+01
17 resolved

Dhabetic rats treated topically with spinosad show improved wound healing compared
with saline controls 3 days after wound induction, as illustrated by reduced wound area.
Wound size continues to contract more quickly in spinosad-treated rats, resulting in
wound resolution at day 13, 4 days earlier than wound resolution occurs in saline-treated

controls.

¢} The effect of spinosad on the healing of laser-induced wounds in aged
(healing impaired) rats

Outbred male Sprague-Dawley rats, 24 months of age and approximately 600g
had the hair removed from the interscapular region 24h prior to wound induction. Rats
are anaesthetised and a thermal burn induced using a CO» laser (four consecutive
stimulation periods each at 25 watts power, 0.5 sec pulse with the beam spot diameter set
at 10 mm), resulting in a circular wound area of 2 em®. Groups of 12 rats are treated with
either saline or spinosad (0.5% in 5% citric acid). Treatments are delivered topically
twice daily for 5 days after wound induction, by dropping 100ul of solution directly onto
the wound site.

Scab and lightly adherent eschar are gently removed upon detection, to keep all
wounds comparable and permit accurate tracing of wound area. Wounds are measured as

described above (Example 3a), until wound closure is apparent {Table 7).

Table 7. Effect of spinosad (0.5%) on the rate of wound healing in aged rats exposed to

thermal burn injury, compared with saline controls.

Days after initiation Size of wound, cm” (group mean, n=12)
of wound saline | Spinosad 0.5%

0.2 2.7+ 0.244 0.2 2.3
601 .5+ 0.1 10 3.2+0 2.5 +



1.2 + 0.1 141.6 00.8 0.1 15 *
+ 0.1 21 resolved

resolved 16 1.2 0 18 0.9 + 0.1 20 0.5
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Aged rats treated topically with spinosad show improved wound healing

compared with saline controls 3 days after wound induction, as illustrated by reduced

wound area. Wound size continues to contract in spinosad-treated rats, up to day 6,

during which time wound size is increasing in saline-treated rats. Rats treated with

spinosad continue to have reduced wound size compared with saline controls, resulting in

wound resolution at day 15, 6 days earlier than wound resolution occurs in saline-treated

Spinosad improves the rate of wound healing whether applied topically or

Spinosad improves wound healing in aged rats, which have chronic sensory

nerve deficiencies. Such data suggests that spinosad may be enhancing wound healing

via a sensory nerve dependent and sensory nerve independent mechanisms. Spinosad

may therefore heal chronic ulceration associated with ageing.

Spinosad improves wound healing in rats with induced diabetes, another form of

sensory nerve deficiency. This data also suggests that the wound-healing properties of
spinosad may be modulated via both sensory nerve dependent and independent

Spinosad may therefore heal chronic ulcerations and other wounds

associated with poor healing in diabetics.

5
controls,
10 intradermally.
15
pathways.
20

Spinosad improves healing in normal, young healthy rats with intact sensory

nerves. Such findings suggest that spinosad may either be operating through a sensory

nerve independent mechanism, or may be enhancing the functioning of sensory nerves.



15Spi nosad i nproves wound healing in rats with induced di abetes, another
form of sensory nerve deficiency. This data al so suggests that the

wound- heal i ng properties of spinosad nay be nodul ated via both sensory
nerve dependent and i ndependent pathways. Spinosad may therefore heal
chronic ulcerations and ot her wounds.gssociated with poor healing in

di abetics. 20Spi nosad i nproves healing in normal, young healthy rats with
i ntact sensory nerves. Such findings suggest that spinosad nay either be
operatin e
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t he produ cti on he woun
Exanpl e ghashossbhay. sp nosad i nmproves the healing of wounds throughout the

3 phases of heallng The data from Exampl e 3 conflrn1the rgsult$ from
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speci es
injury during this _phase by producing collagen and matrix proteins which result in wound

contraction and resolution. Spinosad may therefore be having an effect on mediators
influencing cellular infiltration and activation, such as cytokines, chemokines and other
cell signallers, or may directly enhance the production of matrix and the remodelling of
25 skin at the wound site.

Example 3 shows that spinosad improves the healing of wounds throughout the 3
phases of healing. The data from Example 3 confirm the results from Examples | and 2,
that spinosad assists the healing of wounds, induced either surgically or by burning.
Spinosad enhanced wound healing in 2 species.

30



I nvestigations into the node of action of spinosad in enhanci ng wound
healing in rats using a blister nodel of neurogenic inflanmtion a)Effect
of spinosad dose on vascul ar fl ow 5Neurogenic inflammatory responses are

assessed using a well-established nethod (Khalil & Helne, Brain Res. 527:
292-298 (1990)). Anaesthesia is inducggi in out bred mal e Sprague-Dawl ey rats
wi th pentobarbi tone sodium (60 nmg/kg i. Ceneral anaesthesia is

mai nt ai ned by suppl enentary injecti ons of 15 nmg/ kg. This net hod of

anaest hesi a has been shown not to Ege basal vasodil ator responses in
peri pher I g’) I 0. 62
(1989)). I% S’Itpg{gtﬁpg\{% “3%%%‘?8% :égﬁc'léﬁ%u a %F\i/ﬁ F{‘] pﬂ&i'ﬁﬁﬁyﬁgﬂ'gaﬁﬁgl'ﬁg for
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tenperatyre |§ffgq;°§)ts§d‘r&§gd%tos§7ogv A%uFap(ﬁo&orrpl etion of the experinment, the

ani mal s Hre sacti bar tur ate overdose. Blisters are induced in the
m ddlse regi onNafrogdnee xhlﬂaﬂmpamwme@na@siam;ss&mﬂ wstgsa {Bllesteblighedioigtimdpr essur e

f- k | i ed
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bl i ster base. nger I's perfused over i ster surface and
mai nt ai nededtyesé 1perans&1abdl be S@m@naﬁam mﬁ:o_ftiwns 061 e stgdld. (st rhetbal dhe

neasur ement a ebloodfl tor over t rreb Oa, |
Dop;:Jer afnla‘éﬁ?%eéfag}a \L?IF%P %Poﬁi‘?’orlﬁ’é“b?géé}be § ‘?iﬁgf%?\‘/%ﬁé’B’\}slé*SflhB rﬂjl}f:%% e?sggse and

rel ajpl vepRl &fa@c&mu& (realif £)1dBRI &0k BHeC R 3403l (Youuy). aTlméftlj%g‘u%O" der.
Spinosad is diluted in 5%citric acid in Ringer's solution and perfused

over t hevedh isstenulifad @fﬂiqmlwﬁlstl@w%bmg hertths int2Barakk ed@inistiigiorpf ect  of
corpar ed T An GRS Dp el SrC BB RedAr et o s Y S <ad®6%0s50 o, 55 5%
Ar ea Und&inglBenCHINEGRiRRER), tHdmafals AEMac3edd ) batBitire OvE&ddse.
Blisters are induced in the middle region of the hindpaw in anaesthetised rats
15 using vacuum pressure of -40 kPa applied for 30 minutes via a metal suction cap heated
to 40°C. Once a blister is established, the epidermus (surface epithelium) is removed and
a perspex chamber with inlet and outlet ports secured over the blister base. Ringer’s
solution is perfused over the blister surface and maintained by a peristaltic punip at 4
ml/hr to establish baseline measurements. Relative blood flow is monitored over time by
20  alaser Doppler flowmeter via a probe placed immediately above the blister base and
relative blood flux (volts) monitored continuously on a chart recorder.
Spinosad is diluted in 5% citric acid in Ringer’s solution and perfused over the

blister base for up to 30 minutes.

25  Table 8. The effect of different concentrations of spinosad on blood flow over the blister

base, compared with Ringer’s solution.

Concentration of spinosad 0.05% 0.5% 5%
Area under the curve cm” (mean + SEM, | 32(x5) | 113.6(x9.4) | 62.4(+4.8)
n=6)

Spinosad perfused across the blister wound at a concentration of 0.5% has the
greatest effect on vascular flow, in terms of both the height of the response and the

30  duration of response. A solution of 0.05% spinosad has a positive effect on blood flow,



62.4 ( 4.8) Spinosad perfused across the blister wound at a concentration
of 0.5% has the greatest effect on vascular flow, in terns of both the

hei ght of the response and the 30duration of response. A solution of 0.05%
spi nosad has a positive effect on blood flow, -24- although the magnitude
of response is reduced conpared with 945% spinosad. Spinosad at a
concentration of 5% produces an internedi ate response with a peak of
reduced duration and magnitude conpared to the response obtained with 0.5%

spi nosad.  The npai ntained ni tude of response s wth 0.5%spinosad is
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-25- while the other footpad of each'rat is first perfused with an
ant agoni Ispaon/silneisbiution of drugt Bedyntetoesrafwt isonedtanedad 3 pyr.fAtshon with 0. 5%
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25 to 40°C. Once a blister is established, the epidermis (surface epithelium) is removed
and a perspex chamber with inlet and outlet ports secured over the blister base. Ringer’s
solution is perfused over the blister surface and maintained by a peristaltic pump at 4
mi/hr to establish baseline measurements. Relative blood flow is monitored over time by
a laser Doppler flowmeter via a probe placed immediately above the blister base and
30  relative blood flux (volts) monitored continuously on a chart recorder.
Spinosad is diluted in 5% citric acid in Ringer’'s solution and perfused over the

blister base for up to 30 minutes. One footpad of each rat is perfused with 0.5% spinosad,



I's perfused at | OpM Tabl e 9. The effect of sensory nerve peptide

ant agoni sts and eNOS i nhi bitor on the vascul ar response of rat footpad
blisters to perfusion with 0.5% spi nosad,
of effectors to the activity of spinosad. Substance perfused Effector
flow as area under the curve (cnR) nean SEM n=6

to the

( 3.6) 34

10

15

20

25

and the 10rel ati ve contri buti on

Bl ood

contribution of effector

vascul ar response of spinosad Control Nl 113.6 ( 9.4) 100 L- NAME
eNCS 87.2 ( 5.2) 24 CGRP 8-37 CCRP 83.2 ( 6.5) 27 Spantide Substance P 74.9

while the other footpad of each rat is first perfused with an antagonist or inhibitor for 10
minutes followed by co-perfusion with 0.5% spinosad for 30 minutes. CGRPg.3; (CGRP
antagonist; Auspep, VIC, Australia) is perfused at 1uM, N-nitro L-arginine methyl ester
(L-NAME, an endothelial nitric oxide synthase inhibitor; Cayman Chemical Co., MI, USA)
is perfused at 100uM, and spantide Hl (substance P antagonist l; Auspep, VIC, Australia)
is perfused at 10pM.

Table 9. The effect of sensory nerve peptide antagonists and eNOS inhibitor on the
vascular response of rat footpad blisters to perfusion with 0.5% spinosad, and the

relative contribution of effectors to the activity of spinosad.

Blood flow as area % contribution of
Substance Effector under the curve (cm?) effector to the
perfused . vascular response

mean * SEM, n=6 .

of spinosad

Control Nil 113.6 (£ 9.4) 100
L-NAME eNOS 87.2 (£5.2) 24
CGRP g.57 CGRP 83.2 (£ 6.5) 27
Spantide Substance P 74.9 (£ 3.6) 34

Blood flow in response to spinosad stumulation is decreased in the presence of
CGRP and SP peptide antagonists and a NOS inhibitor (Table 9). These data indicate that
the effect of spinosad on vascular blood flow is mediated through CGRP, substance P and
nitric oxide pathways. The contribution of CGRP, substance P and eNO to the effect of
spinosad 1s 27%, 34% and 24% respectively (Table 9).

The vascular response profile in the presence of a CGRP antagonist has a similar
magnitude of response throughout perfusion, suggesting that the mediation of the effect
of spinosad by CGRP is constant over time. The vascular response profiles in the
presence of the substance P antagonist (spantide) or the eNOS inhibitor {L-NAME) show
that the response decreases over time. This suggests that substance P and eNOS have
greater involvement in the mediation of the effect of spinosad during the later stages of
the response.

These data collectively show that the effect of spinosad on vascular flow is
mediated through the sensory nerve peptides substance P and CGRP, and through

endothelial nitric oxide. The involvement of eNO in this process suggests that spinosad



Bl ood flow in response to spinosad stinulation is decreased in the presence
of CORP and SP peptide antagonists and a NOS inhibitor (Table 9). These
data indicate that the effect of spinosad on vascular blood flowis
medi at ed t hrough CCGRP, substance P and 15nitric oxi de pathways. The
contribution of CGRP, substance P andogNO to the effect of spinosad is 27%
34% and 24% respectively (Table 9). The vascul ar response profile in
the presence of a CORP antagonist has a simlar magnitude of response
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by 5 per loFGIc 1 Egt i BiRerds REPRIHES. B S one uBloft el bl Shampee
Rel atd veaid apdrdpenwhambaroriitt ivietdndueatiet porie seoured over the blister base. Ringer's

solution is perfused over the blister surface and maintained by a peristaltic pump at 4

mi/hr to establish baseline measurements. Relative blood flow is monitored over time by



-27- a laser Doppler floweter via a probe placed i nmedi ately above the
blister base and rel ative blood flux (volts) nonitored continuously on a
chart recorder. Spi nosad (0.5% is diluted in 5%citric acid in

Ri nger's solution and perfused over the blister base for up to 30 m nutes.
The blister on one footpad of each rag7.is perfused 5i medi ately with

spi nosad (early phase), while the blister on the other footpad is perfused
5 hours after blister induction (late phase) Tabl e 10. The effect of

Spi nosa 0 f e early
(P med; gat %Fé/%g{a‘%%ﬁov}frﬁét‘éy lvan 3 pfc?o% &%g%oo g&%& tg%vlesthgsbﬁ%tgg {»JP

10i nf | arfﬂ‘ﬁtiYQ)WOCKPﬁ@?S@O&ff mcrmtpmmmf@w@m@ p?mb@cerdee phase Ar ea under the
curve (cn) Mibsaddbod)7Sdilded iR 59 ciflc L M Félﬂg@r)s solution anDEFHASRNb\er

effectors are predom nantly involved in the early phase of the inflamuatory
r esponsédhe Rigieerasgdor e i ﬁ%&’%‘t‘%ﬁ Thfeb‘IsFﬁrloa’n?%thP‘}?a?é%B%ﬁb’éﬁ iRasfuped

conpgnengmeRfatdiQuit :’ﬂ@sa%y%éaﬁtfyn BREGR ), aﬁ:hﬁl@‘iﬁé Wbt orafd BRRPGYLBSH i hat
spi nosad 15 has’ al nost equal fect in the early and | ate phases of the

.nf|am@eaﬂyecfééﬁwsaéte(Wemr@%§0%w§@§@%e)t hat spinosad not only acts on
neur ogeni ¢ nedi ators of inflammation (al so shown in Exanple 4b), but also

has a simgmd Heanthetfed iof ApidoBBINAR Bk VERMUAF fispoRde b otdHd BIEERSs Ory
response. This result is significant due to the invol venent of |nmune

nedi at or®ring thaearucimmedialely after Bityhvanq dgiedbhcrast-igur pirpeshe acute
proliof ergddnRatnd 20 renodel | i ng phases of wound healing (days 6-12). As
previ ously noted [n.Exanple. 3, the effect of spinosad._-on wound healing is
seen in the infl ahfeasepfinflamstdtioar at i JEaPheerrdbrleinigsphases. The data
fromthe current pRemplrdeptheviute (ewi)daridé.a (+814)spPhddad3) s| stimul ating both
neur ogeni ¢ and i nmivieeh aditd pethways tq nediate ifs wound healing effects.
-28- Cains: 1. The use of spinosyn or a physiologically acceptable
derivative orNaad:gemc effetiber eaf pradonbearpiyepasclaéd an ©é @arlyeghasmentthé or
pronotin cceleratln und aling 5,ip a | . ) The
Cee of ot ehiarpheS iR e G5 rhiee 25ihs SalFapRan, pepareodvelet y
accept abioawpdaemtvafitheemﬂurmaiytstetrﬂnemoiash nd@tbphhe ausewdmbcﬁv\?i Mhét apirersed n sai d
i,S n n T er i.d mamma
e Bal Mg hscril STesl B e ot iates obkeralredet epine) hoie
t opi cal |y0) apgddsedtbtabssiavshd ot wolirdis o@neergeszewamiat@bwf mfiamnhioai(alssai d

Spi nosy sh|0\§vntn(1) x%m% ealii'!))y bfal’(dgpscg] Ihgg %rseigntﬂcant effect on immunological mediators of

the inflammatory response. This result is significant due to the involvement of immune
mediators in the recruitment and activation of cells during the proliferative and
20  remodelling phases of wound healing (days 6-12). As previously noted in Example 3,
the effect of spinosad on wound healing is seen in the inflamnmatory, proliferative and
remodelling phases. The data from the current example provide evidence that spinosad
is stimulating both neurogenic and immunclogic pathways to mediate its wound healing

effects.



7. The use of Caim1l wherein said spinosyn is to be parenterally
20adm ni stered. 8. The use of Caim1l wherein said mammal is a rum nant
9. The use of daim8 wherein said ruminant is a sheep 10. The use of
Claim1 wherein said mammal is a human 11. The use of Claim 1 wherein said
manmal is a cat, dog or horse. -29- USE OF SPI NOSYNS FOR WOUND HEALI NG
ABSTRACT A spinosyn or a pksi ol ogically acceptabl e derivative
or salt thereof or pronoting 5or accelerating wound healing in humans. No
Sui t abl e Fi gure. '

Claims:

1. The use of spinosyn or a physiologically acceptable derivative or salt
thereof in the preparation of a medicament for promoting or accelerating wound healing

5 inamammal

- 2. The use of Claim 1 wherein said spinosyn is spinosad or a physiologically

acceptable derivative or salt thereof.

10 3. The use of Claim 1 wherein said mammal is not healing impaired.

4, The use of Claim 1 wherein said mammal is healing impaired.

5. The use of Claim 1 wherein said spinosyn is topicélty applied to said
15 wound.

8. The use of Claim 1 wherein sa_id spinosyn is to be orally administered. -

7. The use of Claim 1 wherein said spinosyn is to be parenterally

20  administered.

8. The use of Claim 1 wherein said mammal is a ruminant
g. The use of Claim 8 wherein said ruminant is a sheep
25

10. The use of Claim 1 wherein said mammal is a human

11. The use of Claim 1 wherein said mammal is a cat, dog or horse.

30



