Exhibit F

A comparison of the anti-inflammatory properties of intranasal
corticosteroids and antihistamines in allergic rhinitis
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Allergie hunitis is the oinlesd nantfestaton of the Yo
refeass, within the nasal puwosa, of mediators rom
actveated mamnatory calis (1), Domenohistochemical
stodies of nasal biopsies faken from paticsds with
allergic shuuty show an acouwmulation  within fha
spithelitm of eosinephils bmopm{s. dangd mast <o
{241, which sre belivved to'be the prinvary sffector cells
- this condition, while vasal lavags xmi\ ~\h:\ ated
lfevels of cosinophil cationic protein aud :
aband perevadul allergic rhinitg, fndicativedf ool
aetivation {31,

Tromiment for allergic vhinitis §s divested toward
reducing ofther the st wconnulation of

activated celly v the cudeorgan effecty of the rokease
nrechatovs., The teo nuest Ingertad classes of pkmum~
codogic  agenls wsed o aghiove these mims wie,
res;ﬁeczimh\ tepical corticosiernids and Hi-anubista-
nines, While Hisanthistamibies are cleagly eifsctive in
relisving sympioms; mfu«,mmh those sasociated with
settsory noural stimulation, U hag besn proposed timt
rhasy drugy within thiy cliss have fword exfensive

potions, modifving the nflanun Y process in gidd)_-
ton ty nihibiiing the Hprsceptosanediated endrorgan
effocty of bistarnine, As such, Hpy-antihistamines migh:
be potentially considered an allosnadive prophylactic
therapy to topical corticogieroids In rhiits, To address
thix comsideration, ihis papor briefly  reviews the
mechaisms dnvobved  In airways  inflamnation in
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foportantly,

allersic vhinitiy and examines the i vire and da yive
widenee for the relevant antisnflanunatory potentigl
and gfvots of these two dasses of pharomestogic
agents.

Allergic ainways inlammation

The wmor pathways i.nw.:iscti i allrmie wraays
inflarnastion are shuswn in Figo L I eddition to IgB-
dependent activation of mast cells indusing mediator

refease, sottvated st eells and T celle produce TH,
eytokines, which, i torm, sctivats both endotheliad anid

apitheliel {1}, Endothelial aotivation mxelicas the
wxpression. of endotheltal adhegion maolecules soeh ax
intercelialay adhesion mokcole-LHICAM-1) and, mosg
vastelar  cell  adhesion  swlanled
(VOAM-11 While both these adhesion saolecudes are
potentially inviolved o tssuecell reoroitment (8), the
tntersction between VOAM wud thelipodd VEAL B
more speciiie fow allergie infammation, boing invadved
natoily i cosinophil adherencs but sl in basophil
ami lmnphxm w ¢r m:»mcim mmammx&. I‘ih dm:

a‘:'i* chemuki ;me-. Epit:
the goncrationsnd release
suchas regulatod on sat
and sxarcted (RANT
protem  {MIP}-Ix,
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Figare b Allorgie aivways inflavaniaron.

MOPR, interfoukina® LAY and sotanin ~ which are
dzgm‘mumaam:a for sdsinophils, mast cdlls, tvmphos
cvies, neulrophily, asd b ‘hiis, and divest the
ngration of these cells toward the epithelivan: and
gasad sirwad lagen (7 Epitielisl sctivation can thus
aveouit the spedific sccomidation of mast gy,
cosinophils; basephils, and T oolls within e epithelizan
16 allergie rhinits,

it follows ibat therapy which reduces cither the
gaprossion. of these chemokines or ihc exvtokines
apaciated with codothelial and opithelial qutivatin
will diminish the reoruitment of these effector cells and
thuy decrsase the availability of swedistors to induge
s\amwom \prwswn

U"‘Li}._t plion factors
{ AP and '\.}
{1 muumwn frctors axid 1 80 foaet
stutralation resolis b thelr astiv with a rexuliant
wpregulated exprosston of Ovtokis and  Shomokine
messenger RNA mRNAL For sxample, NFuB oty
isa dimer bound o an inhibitory provein, 1 kappeB
(IBY, within the cetoplasn (9 When mpm»:{t i an
aetivation stimuley ph&\{ﬂl@r}fdlh we of the fghibitery
prowin kads fo loss biading, and the dimer
dissupiates from the inhths;y protein aed tanslpoaies
o the miclkus, Onee there, W imeracts with the DNA,
resubting 1 a divected orsass i gengoxpression and
upregulaiion of spegiic oviokine {e.g. e snd TP
wind chemoking L HANTES and cotsvdn) synthesia,
The tra n\mptxon factor NFxB also conirols the
este of adbesion meleades fvach s VOAM-D
ay induetble ndirie oxide synthase
te allergic nusad inflanmation,

‘(i (\} ln Lhc '(il“!an.‘ii‘ed( s el
rform, and cell
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Corticosteraids

aids actk by modifviog the ability of tran-
iption factors o upsegolaic zone oxprossion {
Thus, by seting veey carly i the iflammatory pathw

gortivosterolds. can pwevent thy caxcade. of ey
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Cortivosteroids and antihistamines as anti-inflanmnatories

a“m:i { and,

d. with ‘;'ﬂ ycvminusm and activation,

sl uuu\ ﬂu well and binds
to the ¢ 'l\u}?f-‘dbml& shucocoriicsid wecoptor, displacing
the sssociated beatsshock protems. The glicocortivoard!
shicoeortivord sseeptor complex can sither bind to the
trans cription Tactors themsclves within the evtoplasm,
theraby proventing thelt teriction with BNAasd tas
indirectly blocking their offects on gone oxprsssion, o
tramslovate to the yekous and bind as a dimer to the
ENAL T diseet interaction withc DN A modifies gone
transcription, dowirregulating the prodoction of pm«
miannatory profeiny e pperegelating the goasration
wf anti-ndlamumatory ones. Thiy lattér action oay
eaquire higher endrations than the downasgidatory

&t rostereidy they have “bagh direet and
mdivect offects n inhibifing transcription . factor

mduged gone sxprission.

iy s of drug bas potent effeets on T oells, in’hibii‘inﬂ
their stimulated profiferation and synthesis of TH
ovickines at kew contptrations (1113} In this respect,
Lmsm'om pmpwxmk iy the most potent of the

By aviglable topreal cortivosteroids, Baving an
thibilory concentyation moduum. 4 reduc
{fon in Lhr. aiuuum d xuﬂsm} w the rangs of ii 0N
{ S mhﬂsimt ¥ a,ﬁ coton Tooolly,
o 1d, TL-5,
YL . ,md 'Ti ff‘ 3 imm y{:mu{aud msf«i cefls with am
Wl of <1 oM {158} The I for inhibitng the velease
Ol TNF-2 iad GM-CSE from the stimulated o S pith Emm
are B3 sad L0 oM, rmpcitm‘iv {16). Epithelium-
cenceratod TG and FL-8 dre less sensitivg to theef ca?s
of Hutivasane, with ¥ of § and 10 oM, respectively
{16}

by

2. Infuencerof

By nasal Duopsioy i seisotial

sffertgdn chind:
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1 wive ludios

Topeal cc)z‘iim}si,s:'ﬂi‘d therapy infloenees muny aspeets
of ihe allergie muovosal responae, Much of the published
lferature comoerns flutiossone propionate, e, loa
Tesver extont, budesonide, Fluticusong propiongle sig-
sty blants the seasonal ingreases i thge ’XQ"{.
of MENA forboth T4 (Fig 2001 T and 15 i
masal oweosal Bopsiss i sddonal allérine s‘him S
addition, prophyldctio treataient with Butcasons pro-
ponate, as compared (o placsbo, prevenits the pericel
tular expression of the activated and seorsted form of
!L 4 {sa demonstrated by e monbey mf imm RROTREG
mlsmn srsal mucesad ma

el

3‘} \}9)-‘ rh&\ f““‘f& R A«i Honde Figire 4. Nazal la ‘;za:. chemoking lovels: nflneane of Hubcasone
X propiunate {Wetde of al, 231

donwnreg X
vkl z’ts-l‘he active sooretion cki 1L~»1 within thc mmi
ay oviokines in regilsting endoths- Thus, fhaivasone proplonate modifies & sumbey of
Scriststant swith this, steps i the mlaama pathwaw it Mocks petokug
Iﬁmpim vte has alscé b;m showtt to inhibit  and chemokine generation, endothelial «nd epithelil
; colf activation, and the tssug reruitment and aotie

min 1.5, 0  Of mast cells wd cosinophils: It ia\fiam ﬁimi m«-
sion and e numberiof th i

"I‘im actinn wong wiﬁ.’x sorgduet
> koowst to stmnlaie the pre .
dz.ziamnmtmn of sosinophil progenitar colls within the  amount of inflanuastory meiaiors P“’m tm dﬂd« B
hone  morfow, o the decresse dn  Sotsegusnce, the fener the rasal spraplans.

vostnophils withut the nasal mucosa and humen with

Thas labitory effect on inflammatory eell acdvmada-
tion i wliergie rlanitis will also be promoted by the )
i dticay, by eostivoseroide. of chemokine Sty huary chits symptomy are medinted | by
Wm;ﬁ »m by the opithehiom. Fhaivasone proplionaie E).istamigmamihiaumims aoffer s therapeutioaliomative
slsof - 1 corticosietoids, \\*:m shost-term therapy, H-anti

by besn \hmm tor veddies sigificeasty thetleve : :
15, MIPis. RANTES, and M\I-{ SE ravo from  histandses are ousst oifeotive wt reduoing the sawally

Antifistamines

nasal lavage alter allergen challengs (F3 k{H {33 m{'duikd symptoms of deh, sneexe; and rhinovehota
inslicating inhibitioneof L-}Tnﬁzcisa setivation. Thisaction (23 This can h“*‘ attributed. to endeorgan veceptor

i“.»im-kadb iy, hwsweder, an ndication that a
number of th s apendy also ve the potb d for
antillorzic a o that, theorstically, nay incrcase

trars of chnicad offectivensss.

may wadorie the Jobibifory offwtt of flaticasone
propionate in prc'\‘c‘-minc the seasopal acennnibation
of mast selly within the epitheliu in grass pollenosis S
(Fig. 5) thetr ap

Studigs und\mu\ st i vire show that Hy -aidsianunes
sundify mcdmmr release from mast colls and basoplils
(24, These invegtigations revedl thay, for wmost
l'ra(imnn‘li antihistamines, the antiallergic  adtbvity
reguires Big jm contentntimis than the Hpauiihistas
minic a . For exanple, the pdy value to indubit
suti-lgh m,»ai mfm eefl de s:mtm\aunn s abomd 2 logs
. bevwe 4 abolish the allerg
\\i\\\\\ ) PESPIAR i'\‘f fi}’!p;.u_.-\x.mﬂ .cig ..i{}t}- uid_,hwhu than for
\\\ NN the Heantihistonnic activily (29, The exception 8
X tonude, which has similar wniallergie and antis
amines pAs vahy 51 Thus, for these effects to by
iufi« evident & wve, most H-antilistapunes would

Figue 3 gEs futichsone proplonate o a4 L R
seenetion h& Wit oalis 1t seasomal allers yie ehinis (Bradding et sl hawve o be administered at doses higher than generally
{18%. ) tolerated, dueto thar sedaipve effects.
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snidhistananes
foratadine, 1€

sad. noresedating
x eetivizing, and
50 x\:iucs ior 1-1hihmon ol ang-lgh~ or
allergen-indused histamine seoare i the 16 gM
vanige {27, 28} In other words, the wdubition of
histanune release by thess agamis reguires 3 conoenitg-
tion gt loast 100 times Eu@k»r than that those of
Auticasone propionaie mqmr +d to inhibit ut'\k.am Qr
chemokine  release. The dhii‘ini‘{“l»
ennsidp i

coll montbrans stabili
with cell menghranes, Tim imd\ m nwdmcz&mm of z<m
transport and membranceassociated. enzyme acvity
(28-31).
o addition, ssverad H) ammxxmmxnm hive beos
shmm o whodily B vivdo the epithelial exprossion of the
5 wole ICAMAL. Both kn”\ nadioe dnd
totivizing have beon found 6 veducs the mp:ms;m o’
FCAM-T on epithelial ¢l lnes o1 g {8

frwdve stughies

Antihistamines muy exert thelr effeois pither divectly, by
inbittmng eideorgan <l of ndnu.ti\ by mh}b;tmw
ast eell degramidation. This | m\ bieer i

2 ch—uh.manvg saodels Boeive withe nasal. idwm e
medsare posichallonge me mam: fovdls. Proviatment
with standard doses of anuhistamines, 45 campared Yo
e reeovery of
1o Evierall
cut 1 be
: 1(:,. arsd

hawcs M mc cﬂcw; 01 th\ cat oS wcum iy
SO : e, Thm, azchst

ketotifen {3436} hs

sithoughade umasd OO
reported with. both axe
Convversely, several stusties s?\m, decrsased histanuing
redonss with loratadine and ferfonading (3738, byt no
change 10w reeovery of -iwkor‘l res, None of ithese
drogs appear 1w have @ gonsistent effect qu the
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Cortivosteroids and antihistamines as anti-inflanmnatories

subsequent eosinophll acowmulation ine the allorgen
dmikn_gc wmodel (4. The lerpretation of these
fiadings fs adse comphcated by the s‘t‘.pwt ihat f‘ac g8

the Hyr
oot wed ‘i‘ia{{‘x}t h:l..
mterpreted ay reflestng an ™
An mt;hmdmu& that dwr\.
tron wwshi be ;
than one with mtsh;smsmn“ acti

b osarbace,
L: dnii b

ader L.»k).’(}hﬁ prosiils
eliniond.

by adone, In
studigs, hovwever, dgents that mhibit feokotdens

s

production b the allergen challenge test have similar
civucal bonefits 1o those that do wol (#2, 43), ralsing
sorne. doubt abott the erpietaton of the allergen-
vhudlonge Sndings. Ao ankaown iy whether ov not the
inhibition: of mast-coll mediator release ocours. in
paaliet 1 s whibition of eetokine release and thug

el reargitmont. Thae b conflicting evidence Tor
coticieing. Foe exmnple, calizine appeats oot o

affect usssmvptm yeondtraeni br the nasal allerzen
challenge modal (30) but does have such an effect i
sarne othier challenge models, such as skin blister (943,
Lavage sivdies abwe have produced somtradictory
fndings {45, 461 In ow own studies i natursdly
ocourring ssasonal rhinjts, vetirizine fatled Lo show 2
clear snti-inflapusatory effent, &l ’lmsﬁ ‘cxs dicated by
sue sosinophil sccumndation {47). €
1, has been found W veduie nas

;w hdml IC

c::(-pr;:‘.:mion w natarally oscureing discase (481
Norepver, i cotiriine doss prevent cosinophil

acounmdation g
with prophylatio thas withe short-ferin s

docs nad sppear to Fe thy sise. The stisct of atibv
prophylacue thevapy of Hpantihistamsings on nasal
songestion i advo not sigaificantly sapedior to tat of
plazebo (49, in contragt o that with corticosteradds, A
sty -of prophviactie unisolids and beddomethasone in
muum\ with rapveedssensivive vhinius found that boeth

g 3 o] rhimgs (S

der clivacal benafiy would be expected
bat thig

Comparative and combinution clinfcal studies
In clinival vomparizons, cortionstoroids are signili-
santly viore offective than Hyp-antihistamings (81), The
i vino fndings with the two ehasug oi mmpmmd\
stoa somplomentary mrechs AR Le
that there s o potentisd oy whibition both of mast-
coll and basoplil degranulation and of sell activadion
and cosinophil recruitment, 1 gorticosteroids  and
sl mines wore osed concomitantly, this might be
trapstated ito additional clindes? benefit, The lnuted
stadics available, howoever, do not support & superine
effect with  long-term. rogular therapy witht the
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vorticosteroid latter redusdant
the i videe offe

umtbnmimn vorpparad with top

An \aimmm e exphnauou i ih at
alope 3

v,
nsesd
Conclusions Thus, Srsteling ii‘:amp» for rhinitis Bused o anti-

The broad offest of tepical vorticosicrond thepapy mHanunatory g i @ topical  corticosterod
reducing . the mad sal avcwnmddad of the ma] sach g Jaticasone propionate. A betier widerstand-
effcotor cells of the discase, mt colls and cosine- g of those properiios of H-onthostamnin mokecaless
phils; aceounis for their substantinl diniead bonefit,  that are weloved o cell activation and. soturse-
The ek of additional clinical bengfil when antl-  lation may allow the developrent of othor molocales
bistanunes are used i contdhnntion with. cortiooster- with  approprisie poleney ol slandard oral doses
oids indicates that, i e, the antbinflammatory This would estend the pedih of gnuhistambies
sHvets onthe, wleway of corfiocsterdds overlap these beyond thewr iohibiien of the end-organ effocts of
of the Hi-anthishuotaes, making dhe action of the hi i
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