. 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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henost ashsmapndo pernetevdicieelarais Ve $eg ¢ PR RIQATE B8 T hs. It

occurs i RtRRee $liRESas or Fﬁj?@?@ég;@élhy ddceptaslel Gurivatiieoor (gt tlerddraani tmzn) and
ti ssue regeneration (renode
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e pro healing is regulated by growth factors and cyt oki nes
that affect cell mgration, proliferation, and protein production. In
henpstasi s, proteins such gschRBURTROS FRENSNAEYTIORNt eract to clot the
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Fr eat monP AR EBnE BT8R, by dr AR, of P GRRCa P pRRRICHEEI Ol 19 ot ¢
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 conmmercial approvals, it has now been di scovered that a spinosyn
or a physiologically acceptable derivative or salt thereof has wound
heal i ng activity independently froma formnul ati on containing an
antiseptic/disinfectant agent. 3 BRI EF SUMVARY The present

di scl osure concerns nmethods for treating wounds in humans to pronote or
accel erate wound heal i ng i ncludi ng poor healing or chronic wounds, skin

di seases and al lergic diseases, particularly those di sorders associ ated
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group of the forosam at selected sites on the tetracyclic ring system
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in use p&ggygﬁ L€ %P&@&&Y ©Of which the primry conponents
are spinosyn A eﬁbééagl rg ﬁbs @%% . Addi tional spinosyns, lettered
fromKto W ﬁam@sy@é@ne kmfm iofbeet@ﬁewicﬁcmwmraihmg kerinfentations i8.a @m\amé,bs
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thereof" ‘as used herein refers to an in ua Spi nos actor , B
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t her eof . Q% &b ?ﬁﬁgior médnd heal i ng ﬁ ec)unans |%Psp|ngsad Sr

physi ol o@ﬁ@@ﬁmdﬁn&m@ﬁt&d@ﬂww qeatainiag ep a@hﬁemtit:fﬁ@rré@?rtant agsntep 375 316
descri bes spinosyns A-H and J (which they called A83543 factors A, B, C D,
E, F, G Hand J), and salts thereof. Mynderse, et al. described spinosyns
L-N (which they called A83543 factors L, Mand N), their N denethyl
derivatives, and salts thereof, in U S Patent No. 5, 202,242; and Turner,
et al. described spinosyns QT (which they called 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




10 Street, Geenfield, Indiana, 46140, U S. A 1In addition, S. spinosa and
mut ant strains have been deposited in the Agricultural Research Service
Patent Culture Collection (NRRL) National Center for Agricultural
Utilization Research, ARS, USDA, 1815 North University Street, Peori a,
Illinois, 61604, U S. A (NRRL 18395, 18537, 18538, 18539, 18719, 18720,
18743, 18823 and 30141 (U.S. Patent 6,455,6504). 15The spi nosyns can react
to formsalts. Salts that are physi ol Bgi cally acceptable are also useful in
the nmethods of this invention. BREBIUMBARYE prepared using standard
rocedures fo 1,0 I tralized
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-7- of wound healing, particularly dermal wounds. These wounds may be of
superficial nature or nmay be deep and invol ve damage of the derm s and the
epi derm s of skin. Spi nosyns are useful for treating a nunber of
wounds and conditions. For exanple, spinosyns are active in vivo in various
wound heal i ng nodel s. 5The human to whi-ch spi nosyns are adm nistered may
heal wounds at a normal rate or may be healing inpaired. Wien adm ni stered
to an individual who is not healing inpaired, spinosyns are adm nistered to
accelera h [ i ¥i dual
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skin graf u t p iy il I ; t he
wound beng h@%ﬁﬁ@g‘“ﬁh%‘gﬁeﬁs@ (gor?wgro cﬁat \Plt%af %)hgglcﬁt éerﬁld;%ldj Fﬁd:ﬁﬁg;ﬁg&éé o The
Epl nosyn Hporosyhsat Nowes Mm;oneEaﬁP@] Csmfroiabtl@‘iglfme‘ngfim dtga@@nﬂéﬁ*ﬁ Prat I a&e
no cl ude
but rﬁifgﬁ gfw%% N,naa@wf %?1’ V% er e%ﬁt e \ef’t ?o%‘g \1‘651§ chd
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t he node 1,01 ' . | %, - It ONS
w11 be i ah MBS AR ot nd SEnBYRE Bl E Rk ARSI
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pharmaceutical ly acceptabl e exci pi ents. Wi e under st oo at,
when adm nistered to a human patient, the total daily usage of the
phar maceuti cal conpositions of the present invention will be decided by the
attendi ng physician within the scope of sound nedical judgnent. The
specific therapeutically effective dose |evel for any particul ar patient
wi || depend upon a variety of factors including the type and degree of the
response to be achieved; the specific conposition, 20 including whether
anot her agent, if any, is enployed; the age, body weight, general health,
sex and diet of the patient; the tinme of admnistration, route of
adm nistration, and rate of excretion of the conposition; the duration of
the treatnent; drugs (such as a chenotherapeutic agent) used in conbination
or coincidental with the specific conposition; and like factors well known
in the nedical arts. Suitable fornulations, 25 known in the art, can be
found in Rem ngton's Pharmaceutical Sciences (latest edition), Mach
Publ i shi ng Conpany, Easton, PA. The "effective amobunt” of spinosyns for
purposes herein (including a spinosyn effective anount) is thus determ ned
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25CGel s conprise a base selected froman ol eagi nous base, water, or an
emul si on- suspensi on base, such as aforedescribed. To the base is added a
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The sinplest nethod of incorporating the therapeutically active conpounds
into the polyneric material is by direct conpounding of the therapeutically
active substance 25 into the plastic resin before casting or the like.
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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



Conmponent Quantity % w w Spi nosad A89. 9% 0. 445 Al cohol 100AGF4 20

Chl or hexi di ne di gluconate 20% 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 nul esi ng wounds of 18 | anbs per group are closely
exam ned and assessed for evidence of.gamound healing at 7 and 17 days after
treatnent (Table 1). Scab formation 15and wound contraction are scored from
0O (conplete or normal healing) to 3 (equivalent to no healing).

e e SRS O A0 RS SRl Sy 09189, om
henorr hag‘gemp Ventpm legd:idegabatmg)ﬂ by an impairment of venous circulatory system return
and/or insufficiency; for promoting dermal reestablishment subsequent to dermal [oss;
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.



-15- Table 2. The effect of topical spinosad application on wound healing

I n sheep after nul esing operation. Goup 4Scab Formati on 'Wund Contraction
41denorrhage/ Serous Effusion @dealing Inpaired Day 7 17 7 17 7 17 7 17
Untreated 0.04 0.57 0.12 0.88

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



0.12 0.08 0 O Spinosad aerosol 0.04 0 0.08 0.36 0.12 4 Ceonetric nmeans.
Low scores indicate better healing. @Nunber of affected sheep out of 18. 5
At day 7 after nul esing, sheep treated with spinosad have greater
contraction of nulesing wounds than untreated controls, as deteim ned by

| ower mean scores for wound contragpion. By 17 days after mul csing,
sheep treated with spinosad have i nproved scab formation, wound contraction
and reduced henorrhage and serous effusion, indicating 10 inproved wound
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Ointmenis generally are prepared using either (1) an oleaginous base, i.e., one
cansisting of fixed oils or hydrocarbons, such as white petrolatum or mineral oil, or (2) an
absorbant base, i.e. one consisting of any anhydrous substance or substances which
can absorb water, for example, anhydrous lanclin. Customarily, 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



25 coni cal shaped and pressurized by manual punping. The spray is delivered
froma cone nozzle. Spinosad aerosol 4ng/g (refer to Table 1 for
formulation) is applied to the wound using an aerosol spray until the wound
and surrounding wool is wet with product. Fifty sheep remain untreated
after nmulesing (control). -16- Table;g. Extinosad (25g/L sp nosad)
formul ati on Conponent Quantity % w w S inosaci @222/2_ 2.7 Veequm Proxe
GXL 0.2 Propylene glycol 10 0.2 Xanthum gum Pluronic P123 or Pluron ¢ P105
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by a carrier, or enclosed within a carrier which may be in the form of a capsule, sachet,
paper or other container. When the carrier serves as a diluent, it may be a solid, semi-
solid or liguid material which acts as a vehicle, excipient or medium for the active

5 ingredient. Thus, the compositions can be in the form of tablets, pills, powders,
lozenges, suspensions, emulsions, solutions, syrups, soft and hard gelatin capsules, and
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

10  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

15  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

20  Remingtor’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

25  comprises an guter 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

30  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.



Fourteen days after treatnent the |anbs are nustered and held in pens. Over
a 5 period of 15 mnutes the |anbs are observed and any with signs of fly
strike such as twitching of the tail, biting at the area or stanping of a
foot are identified. Twenty-five |lanbs fromeach group are randomy

sel ected and placed over a rail and their nul esing wounds assessed for

evi dence of fly strike and wound healing (Table 4). Scab formation and
wound contraction are scored fromO (conplete or normal healing) to 3

equi val ent to. n l.i ng. of f usk | |.red
heal i g are videdrgbelEabl s AoBm S haRRAAEONT R HELE AR R G
nor mal hé&ahhibigd, taod Pelrsidingriee bexoalirbizgee overitmpadirspahobgal | ng) . 15Tabl e 4.

The effect of ,topi ' | i | ' Lfferent
formil a1 ons, "bANGBARd A T o ARG ERNS onkRske 8 hebbef Prd hELR0'
I nf ect i ofiquith pshées Hbdydaledinaf, teevepatdie sutlegcope sheetorptanalltlieat impatvioud oup

ooty EouE 0 B AR ORI PELE B R LIRSk PERRY SOLUBLALLSIPR 19,
Ext i nosadktfispiedoard 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 permeable, 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



125nmg/L) 0.06 0.03 0 0 1 O Spinosad Aerosol (4ng/L) 0.03 0.06 0 0 0O
Ceonetric neans. Low scores indicate better healing. -17- @ Nunber of

af fected sheep out of 25. Sheep treated with spinosad, either as an aerosol
formul ation (4nmg/L) or as a manual spray (125ng/L) show i nproved wound

heal i ng, as evidenced by a reduced 5ggored for scab formation, wound
contraction and the presence of henorrhage and serous effusion at the wound
site. Furthernore, of the 25 sheep exanmined in each treatnent group, none

of the %}h”%gén%?hé‘%hbé‘%{aﬂgﬁéﬁ%t o Pm%heﬂm%énbert?e@ésﬁr t Hed
ani mal s not e n the untfeated contro rou Larv rom u0| a cuprl na
are presgnbsyrn. 4 out of 25 untreated control sheep, conpared with one sheep

fromthe group.tyaates whbi HORGHN95A% 8 Mol BERRUIS N dPEndLAYP

treated w th spinosad ‘aeros
wound size and concentration of spinosyns in the formulation. Generally, the formulation

5 will be applied to the wound in an amount affording from about 0.1 pg to about 5 ng
spinosyns per cm” of wound. Preferably, the applied amount of spinosyns will range
from about 0.2 pg to about 2 ug/em?, and, most preferably, from about 0.25ug to about
0.5 pgfem®.

Spinosyns may also be administered to the eye to treat lacrimal gland injuries,

10  disorders and pathologies in humans as a liquid, drop, or thickened liquid, a gel.

Spinosyns can also be intranasally administered to the nasal mucosa to treat
disorders, injuries and pathologies of the nasal mucosa and sinus epithelia in humans as
liquid drops or in a spray form.

Spinosyns are typically formulated in vehicles at a concentration of about 0.01

15 pg/ml to 50 mg/mi, preferably 0.01 pg/mi to 10 mg/ml, at a pH of about 5 to about 8,
preferably about 6 to about 7, most preferably about pH 6.2. It will be understood that
the use of certain of the foregoing excipients, carriers, or stabilizers may result in the
formation of spinosyn salts.

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



wound site is present in 6 out of 25 sheep in the untreated group, but
absent in the groups treated with spinosad. Topical treatnent of nul esing
wounds with spinosad results in inproved wound heal ing conpared with
untreated control animals, as seen in Exanple 1 above. This 15i nprovenent
in wound healing is acconpani ed by reguced infection rates and reduced
presence of Lucilia cuprina |arvae. The inprovenent in wound heal ing occurs
regardl ess of the formulation or dose of spinosad applied to the wounds at
mul esi ng. Furthernore, spinosad, iﬁ t he Qfsence of chl orhexi di ne
(Extinosad) is able to enhance woukd*%@%8 t ng. This data suggests the
enhancedfns@%daﬂmm&goﬁﬁﬁﬂoéaa iFpRIRs €8e leANE & WEMRSrdRILRGLEect of
spinosad itself, rather than the infection-inhibiting properties of

chl or hexopliration Exshepp (SSudspiwobad IPOPILH8S) wound healing in rats using a

t hermal injur . f : i t | i f .
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t he beam spot, .di ter 0, . [ ' .clrecular d area
of 2 e trdupeBaR ThoRab et iladhy (E Ml Bl FEYEinCLE) o
spi nosadwé@. 5% in 5%citric acid). Treatnents are delivered -18- tw ce
dailO for 5 days after wound induction, via 2 intradermal injections of
100ul on opposing sides of the wound. Scab fornmation causes a transient
decr easeTale tthepiratsed atroaoifnongatiittr act i on (Snowden et al ., Aust. J Exp.
Biol. Med. Sci. 60: 73r82—(1982))—Therefore; ““agnﬂnc 5lightly adherent
eschar are gently renovédmppesntdet ection, to K l@zﬁ% wounds conpar abl e and
permt accurate traci ng.of “ﬁﬁ&% gﬁ"“. WA 52@5 arie neasured daily for
6 consecutive days aftpPPR $W o8 et 48h thereafter unti
conpl ete wound cl osure plgo ipﬂéﬁ# H-sati-on-has—oceurred. The area of burn
(maxi mum di ameter of t hENRE .iﬁ“Qﬁ&éﬁgﬂﬁgéagﬁneé$9%%sLereo m cr oscope for
10accuracy and then ne Stk b 7 i Afdeter. The heal i ng
endpoint is the tine whBePKgdalgound contracti.dh®has gccurred (Table 5).
Table 5. Effect of spinb3d@act 8% on the rate B wound healing in rats
exposed to thermal bur pPlapyleng givéenpared with |sS8ine.and citric acid
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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).



Si ze of wound, cn (group nmean SEM n=12) saline Citric acid Spino
0.5%1 2.5 026 0. 2.6 0.1222.8 0.1 3.1+0.1211.9 0.134.1 O
0.2 1.7 0.144.3 0.14.4 .21.4 0.1 45 0.14.8 0.113 0.

10

15

20

25

-15-

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 | 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).

S
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Table 3. Extinosad (25g/L. spinosad) formulation

Quantity
Component % wiw
Spinosad @ 92% 2.7
Veegum 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.



15 The effect of spinosad on wound healing is noticeable by day 2 after
wound i nduction, whence spinosad treated rats had wounds 30% smal | er than
those of saline and citric acid treated controls. Rats treated with

spi nosad show conpl ete resolution of the wound by day 12, which is 4 days
earlier than their counterparts treatggd with saline or 20citric acid.
These data show that a sinple, aqueous solution of spinosad can expedite

t he healing of wounds in normal, young healthy rats. -19- h)The effect of
Spi nosadg the i nduced wounds in diabetic (healing
inpaired)R&QF?rPhgﬁ%t %ﬁeg?ogﬁﬁggtes usi ng Streptozotocin 5D abetes is

i nduced in 3 nonth old outbred nale Sprague Dawl ey rats using
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spmosad, in the absence of chlorhexidine (Extmosad) 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



Table 6. Effect of spinosad (0.5% on the rate of wound healing in diabetic
rats exposed 30to thermal buminjury, conpared with saline controls. Days
after initiation of wound Size of wound, cm (group nean, n=12) saline S
ii_plosacl ().5%1 2.2 021 0222 0.121 0.1 -20-32.*0.115
0.142.10.11.6=0.152.4 0.21.9%.16

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

5  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

10 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 2.8+0.1 3.1+£0.1 1.9+£0.1
3 41402 4.5+£0.2 1.7+0.1
4 43+0.1 4.4+0.2 1.4£0.1
5 45=0.1 4.8+ 0.1 1.3+0.1
7 3.4+0.1 3.6 0.2 1.2+0.1
9 23403 2.5+0.1 1.0+0.1
11 1.9+ 0.1 1.5+£0.2 0.4+0.1
12 * * resolved
13 1.1+0.1 0.6+0.2
15 0.4x02 0.1+0

3 16 resolved resolved

15
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
20  citric acid.
These data show that a simple, aqueous solution of spinosad can expedite the

healing of wounds in normal, young healthy rats.



3 02.50.283 0.12.10.1102.3* 0.21.20.2121 20 10 60 13 resolved

14 0.6 0 16 0.2 0.1 17 resolved Di abetic rats treated topically
wi th spinosad show i nproved wound heal i ng conpared with saline controls 3
days after wound induction, as illustrated by reduced wound area. Wund

size continues to contract nore quickky in spinosad-treated rats, resulting
in

b) The effect of spinosad on the healing of laser-induced wounds in diabetic
(healing impaired) rats
Induction of diabetes using Streptozotocin
5 Diabetes is induced in 3 month old outbred male Sprague-Dawley rats using
streptozotocin {STZ). Streptozotocin (75mg/kg) is dissolved in 0.1M cold sodium citrate
buffer (pH 4) and kept on ice to avoid decomposition. After 24hrs of fasting, rats are
injected intraperitoneally with a single dose of freshly prepared (cold) STZ (Rakienten et
al., Cancer Chemotherapy Report 29: 73-82 (1963)). Symptoms of diabetes became
10 apparent in these rats within 2-3 days and their diabetic condition is confirmed by urine
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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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

(healing impaired) rats

wound resolution at day 13, 4 days earlier than wound resolution occurs in saline-treated

The effect of spinosad on the healing of laser-induced wounds in aged

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

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

5
controls.
c)
10
15
the wound
20

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
of wound

Size of wound, cm” (group mean, n=12)

saline |

Spinosad 0.5%
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0.2 2.7+ 0.244 0.22.3 0.254.9 0.22i 0.265.6 0.
601 .5+ 0.1 10 3.2+0 2.5 + 0.2 12 2,20.1 1.2 + 0.1 14 1.6

21
I 23+0 24+0
2 23+0 29+0.1
3 35£02 27402
4 4+£0.2 23+0.2
5 49402 2402
6 56+£0.2 3.3+£0.1
8 4.60+0.1 3.5+0.1
10 3.2+0.1 25+£02
12 22401 1.2+ 0.1
14 1.6 +0.1 0.8+0.1
15 * resolved
16 1.2+£0
18 0.9+ 0.1
20 0.5+ 0.1
21 resolved

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
controls,

Spinosad improves the rate of wound healing whether applied topically or
intradermally.

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
pathways. Spinosad may therefore heal chronic ulcerations and other wounds
associated with poor healing in diabetics.

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.

3.3
0.8



resolved 16 1.2 0 18 0.9 + 0.1 20 0.5 + 0.1 21 resolved Aged rats
treated topically with spinosad show i nproved wound healing conpared with
saline controls 3 days after wound induction, as illustrated by reduced
wound area. Wund size continues to contract in spinosad-treated rats, up
to day 6, 5during which tinme wound si.ze is increasing in saline-treated
rats. Rats treated with spinosad continue to have reduced wound size
conpared with saline controls, resulting in wound resolution at day 15, 6
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10 J. Gerontol. Biol. Sci. 5STA(5): B354-B361 (1996)) rats, evident during the inﬂammat':ory
phase of wound healing. That spinosad is able to generate a wound healing effect in
diabetic rats may be due to stimulation of local afferent sensory nerves or the use of
mechanisms independent of atferent sensory nerve activation independent mechanisms.
The effect of spinosad is more pronounced in control animals with intact sensory
15 nerves (Table 5). This effect is particularly obvious during the early inflammatory phase
(days 2-3), the early component of the proliferative phase (days 2-6), with further positive
effect during the late component of the proliferative phase (days 6-8) and the remodelling
phase (days 9-12).
Spinosad also appears to have effect during the remodelling phase of wound
20 repair, which involves cellular infiltration and proliferation. The dermis responds to
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



-22- Spinosad may therefore enhance wounds in heal thy human patients such
as those that occur with injury or surgery. The results from
Exanpl e 3 indicate that spinosad nay stinulate wound healing via a nunber
of mechani snms, and woul d be effective in both healing inpaired and normal 5
humans. Di abetic and aged rats generapdy show a |l ag period prior to any
significant response to injury (Tables 6 & 7) conpared with healthy young
rats (Table 5). This |lag period has been attributed to a general decline in
the activity of afferent sensory n %I%F‘pf di abetic (G bran et al., J.
Surg. Res. 8. : o] g i : tol.
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i nduced 1 n out mal e Sprague- ey rats w th pent obarbi e sodi um (60
nmg/ kg i .1)/hr Gemwbhdh 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,



anaesthesia is maintai ned by supplenmentary injections of 15 ng/kg. This

met hod of anaest hesia has been shown not to alter the basal vasodil ator
responses in peripheral 10m crovascul ature (Khalil & Helme, Brain Res. 500:
256-262 (1989)). The left jugular vein is cannulated with pol yet hyl ene
tubing for the intravenous adm ni stragion of heparin/saline solution or
drugs. Body tenperature is nmaintained at 37C. At the conpletion of the
experinment, the animals are sacrificed by barbiturate overdose. Blisters

are induced i,n,the mddle.reqgi on. of .t he hi ndpaw.i aest hetised rats 15
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blister base and relative blood flux (volts) nonitored continuously on a
chart re€et géh the higher coggintatan of spivhsad fseftdnmsgugated witk selsfance R Ri nger' s
solutio - i : r ' 5Tabl e
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I nosad 0.05%0.5% 5%_ Area under the curve cmn=6) (nean .SEM 32 ( 5)
113. 6 ( @QQE} v@g@laoz( vig _t}gs) release of peptides such as CGRP and substance P from sensory

10 nerves which in turn mediate a vascular response.

b) Effect of sensory nerve peptide antagonists and nitric oxide synthase inhibitor
on the vascular response of rats to 0.5% spinosad
Newurogenic inflammatory responses are assessed using a well-established method
16 (Khalil & Helme, Brain Res. 527: 292-298 (1990)). Anaesthesia is induced in outbred
male Sprague-Dawley rats with pentobarbitone sodium (60 mg/kg 1.p). General
anaesthesia is maintained by supplementary injections of 15 mg/kg. This method of
anaesthesia has been shown not to alter the basal vasodilator responses in peripheral
microvasculature (Khalil & Helme, Brain Res. 500; 256-262 (1989)). The left jugular
20 vein is cannulated with polyethylene tubing for the intravenous administration of
heparin/saline solution or drugs. Body temperature is maiﬁtained at 37°C. At the
completion of the experiment, the animals are sacrificed by barbiturate overdose.
Blisters are induced in the middle region of the hindpaw in anaesthetised rats
using vacuum pressure of -40 kPa applied for 30 minutes via a metal suction cap heated
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,



Spi nosad perfused across the blister wound at a concentration of 0.5% has
the greatest effect on vascular flow, in terns of both the height of the
response and t he 30duration of response. A solution of 0.05% spinosad has a
positive effect on blood flow, -24- although the magnitude of response is
reduced conpared with 0.5% spi nosad. $pi nosad at a concentration of 5%
produces an internedi ate response with a peak of reduced duration and

magni t ude conpared to the response obt ai ned with 0.5% spinosad. The
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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
25  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



10rel ative contribution of effectors to the activity of spinosad. Substance
perfused Effector Blood flow as area under the curve (cnR) nmean SEM n=6
contribution of effector to the vascular response of spinosad Control Nl
113.6 ( 9.4) 100 L-NAME eNCS 87.2 ( 5.2) 24 CGRP 8-37 CGRP 83.2 ( 6.5) 27
Spanti de Substance P 74.9 ( 3.6) 34 .76

may act directly on the endothelium of blood vessels, as well as through sensory nerve
innervation of blood vessels in wounds. Furthermore, the effect of spinosad 1s of long
duration and mediated through different effectors at different stages of the response.
Such findings may explain the differences in wound healing profiles between spinosad
5  f{reated rats and control rats in the thermal injury model (Example 3), particularly the

early resolution of wounds in healing-impaired (aged or diabetic) rats. The ability of
neuropeptide inhibitors and antagonists to inhibit the action of spinosad on vascular flow
suggests that the early wound healing property of spinosad is acting through sensory
nerve pathways, and involves a combination of neuropeptides. Such activity would

16 enhance the early inflammatory stage of the wound-healing process which is largely
initiated by sensory nerve activity (Steinhoff ef al., Arch. Dermatol. 139; 1479-1488
(2003)). Indeed, data from Example 3 show that in normal young rats and healing-
impaired rats, the effect of spinosad on the contraction of wounds is pronounced during
the first 5 days of healing.

15
c) The effect of spinosad on vascular response during the early and late phases of
acute inflammation.

Neurogenic inflammatory responses are assessed using a well-established method
(Khalil & Helme, Brain Res. 527: 292-298 (1990)). Anaesthesia is induced in outbred

20 male Sprague-Dawley rats with pentobarbitone sodium (60 mg/kg 1.p). General
anaesthesia is maintained by supplementary injections of 15 mg/kg. This method of
anaesthesia has been shown not to alter the basal vasodilator responses in peripheral
microvasculature (Khalil & Helme, Brain Res. 500: 256-262 (1989)). The left jugular
vein 1s cannulated with polyethylene tubing for the intravenous administration of

25  heparin/saline solution or drugs. Body temperature is maintained at 37°C, At the
completion of the experiment, the animals are sacrificed by barbiturate overdose.

Blisters are induced in the middle region of the hindpaw in anaesthetised rats
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 epidermis (surface epithelium) is removed

30 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



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 andeNO 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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t hrough sensateurtgsmie effattbsayss pastbniinulyviesolaed anbheatargnphése of the

neur opeptj des., Such activif. u enhance t ear i nfl ammat ory st age
of 't he- Vet aeH Tegonrbouse 1R efe PBERRE dfs Mty Byo SEhauel her ve
ac'sj iv |d t woﬁﬁioa?mb@ffftheaifrnmtaia sysfne bucHDes ﬁ"eﬂ‘stﬁiphilé.laad nﬂuﬂa@@ﬂéﬁlS%étZﬁﬂﬁvb}:d

| nde a rom e.3's i,n _nor young rats

heal Eng- PR L i e, SR e Frbia iRlenisBe as MR RaR PalPie ATae wounds
I S pronouneeggshty thagspinesalli mos bnly adaysn adurbgatic Iﬁgadial&s@)‘ m’ﬂbﬁn@‘t“bﬁ({éls@f

spi nosad,on va uIa urin a and ses ute

Pt SradonR 1 EdrBle A BACAER T A Sl S d o i K g
wel | - esttﬁ@lmf&hﬁﬁhtmtrbmbn(slﬁh&hlsl re€uitHi! signifidnaidoe Rethe sEQ&verﬂ&ﬂ-&%m@ﬂl@90) ).
Anaesthesia jis induced in ou bred 2 rague- Daw

o obar iR ibaefenfnnl i o, P epf e B BRIl e ned by
suprﬂOen&amaﬁglr;rhgﬁbMasmsmmhd]H:'eamm K«ga.ys'EhI%) i policoblyaiaes trhEsaraplbds been
shown n % | t.er .t he basal /@S | at or respons s in eriIQer

i ot ovash et TARIZERY PN arp RN I Reen &7 MenpiSmmataly prolteglys andpe | of ¢
j ugul ar reeiodeliiisy plaayed] ahediatw frdm pod y@trelwleempibtmm@ émﬁertdeehiatrﬁpmmsemous

adnlnlstra i 0 e arln/sallne S0 tlo or dru ture is
et o g PR s it Rl ayeln e B R SR b e
sacrifi adf@dclsy barbiturate overdose. Blisters are |nduced in the

m ddl e region of the hindpaw i n anaesthetised rats using vacuum pressure of
-40 kPa applied for 30 mnutes via a netal suction cap heated to 40C. Once

“a blister is established, the epiderm s (surface epitheliun) is renoved 30
and a perspex chanmber with inlet and outlet ports secured over the blister

base. Ringer's solution is perfused over the blister surface and mai ntai ned
by a peristaltic punp at 4 m/hr to establish baseline neasurenents.

Rel ative blood flowis nonitored over tine 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. Spinosad (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 rat is perfused 5imedi ately with

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

spi nosad 0.5% on the vascul ar response of footpad blisters during the early
(imedi ately alltigrs:injury) and late (5h post-injury) phases of acute

10i nfl ammati on. Phase of inflanmation Early phase Late phase Area under the
curve (cnR) Mean SEM n=6 113.6 (9.4) 95.5 (9.3) Neur ogeni ¢

ef fectors are predofenasd loy spimesyrv ed ai physidogically yacpepislle oferiviaiével pf [salkmmat or y
response,,, whil e the | ate phase_of i R i
corrponenttger(?f# P eipﬁﬁ?ﬁ%’ogfg?e g%‘ff%: &atsf&jr%gt ro ?%’géc%ﬁe?d& @%ﬁ%%dﬁﬂglsefé‘ﬁﬁ at

spi nogad ida rkasmal. nost equal effect in the early and | ate phases of the

i nfl ammat ory response (Tabl e 10) suggests that spinosad not only acts on
neur ogeni ¢ nedi ators of inflammation (al so shown in Exanple 4b), but also
has a significant effeasie d@Cidimuwbéredi s6d sprackyatiossinefadidia phyblotnginzihor y
response._ This reqseult i S_Si ?{Pai fi cant due to the invol venent of immune

medi at or LELHPIERE ORI ORERT "SIE acti vation of cells during the

proliferative and 20 renodel | i ng phases of wound healing (days 6-12). As

previously noted in. Exanple, 3, ,the effec I . healing is
seen 'n the inFl anﬂg}eoW,OfS:#adWi1f‘%'?%?ﬁn\/sg‘c}arﬁ]§%Fgam§ gﬁﬁ?ﬁg‘%ﬁﬁ%é@ The data
fromthe current exanple provide evidence that spinosad is stinulating both
neur ogeni ¢ and, i ol oqi at s to i It - ling effects.
-28- d ai ms: ﬁ'T%e“S%fogggﬁ'Wg'sV s sﬁ%ﬂ?%ﬁhﬁﬂl g’gt?eg\a@ﬁéj@%aagggpt abl e
derivative or salt thereof in the preparation of a nedi canent for '
pronoting or acceleratin nd healing 5.in ey . . .+ The
use of O ai m T wher g1%Y¥ P\é\%i%fﬂngs@??r?lg Ssabcé r?Btsg%or OpisAls BBRIISG; 1047915
acceptablaghari vati ve or salt thereof. 103. The use of Caim1 wherein said
manmal is not healing inpaired. 4. The use of Claim1l wherein said nanmal

is healing inmpaired. 5. The use of Caim1 wherein said spinosyn is
topi cal ly applg.ed tThes@iethf Chaivoiumigsrein said 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



6. The use of Claim 1l wherein said spinosyn is to be orally adnministered.
7. The use of CQaim1l wherein said spinosyn is to be parenterally

20adm ni stered. 8. The use of Caim1l wherein said mamal is a rum nant

9. The use of Caim8 wherein said rum nant is a sheep 10. The use of
~Caiml-wherein.said mammal is a human 11. The use of Claim1l wherein said
mammal is a cat, dog or horse. -29- 44SE OF SPI NOSYNS FOR WOUND HEALI NG_
ABSTRACT A spinosyn or a physiologically acceptable derivative
or salt thereof or prometiowy Sancaere! eoatid A6 allng in hurrans No -
Sui tabl e Figure. o

ABSTRACT

A spinosyn or a physiologically acceptable derivative or salt thereof for promoting
5 oraccelerating wound healing in humans. '

No Suitable Figure.



