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USE OFVEGF | N THE TREATMENT O F RETARDED FETAL GROWH
I N PREGNANCY Field of the Invention This invention
wo edosties41 0 the treatment of a di sease associ aP€m/GBR408/000613
retarded fetal growth i n pregnan }i_ Bac_lground of the
| nvent i ISEPRIGVREEYINI BHIR IREA EVMEN TP IREIARREPrick/BAL
i ncrease in uterine GROWTHIN,PRBGBIANGYSuUl ts from
i ncreased maternal cardiac output and
trophobl ast-driven nodification of the uterine spiral
Fi_@!dt@ﬁheiemveﬁﬁ%d ure gf this normal physi ol ogi cal process L
I's | icate |nte i olo
chal ﬁgﬁ gMKetRs eé@t,eﬁ c |t'f‘~%¥m Pty Qy\oap |Jése@§fe aW?ted with
retdrbdd fetacyrb@itain d}é@ﬂﬁd@ restriction (FGR), also called
intra-uterine growth retardatl on (1UGR). FGR affects
B tdhe inventiegnanci es, and is associated with a
h' 9o RGhLAGS R daéEBEfa?éd fvith ra‘ﬁt@norh\%ﬂg |ﬁ&é§éé‘ pUteliRgigeRusion,
npai rifent "and an 1 ncreased |1 nci dence of
whlah diesultss dwimrineriegseds enatarrahtaardiae fautpythape trophgblast-driven
ap S
mBAREEI: B e YRR 3R SrdrRE ool B ofinal phfSGicaica
process rmm;aicateﬁ mnthel aetiplagyr of tworof itkatnast chiallenging obstetric

sur or f ect t j
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pregnan or allown e fetus to .

D TP Ateste vBriperoh all Breaprtcieh 2 [ 2fsptiaied with a high
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incidpnes efnsatdiovagcular disgase dmdatap g dherg . is moy ?@ﬁ“ve evidence-
bé’éétdeﬂﬁétm ert&F Selete il 0NNt IFGH I Rts WHTONpiaRahG¥S and is

romh restricted fetuses. A nunber of strat egi es such
as&ocmda withl highr mortatitykands leng terme complieatioasyinDewypivers.  An

o SOTGUEP AR AR B, ol K00 e e

: parbatsefacemjlstarbmmcblobm\meen temeinatiaar ef pragnancy,yornaliowing the

SRR b PR e e EERT (e, Bl o
700 @5 @Rl ih Yestitionratitirnthds.gdfrom 26 36 @dywéeley dvelassdcittedt with
denpnstrates for the first b{@ in an in vivo ani mal

MK YN ProveAeNiRB sy Y] @nHERer, | ocal

Current antenatal care is designed to detect women who have growth
restricted fetuses. A number of strategies such as maternal serum markers and
uterine artery Doppler ultrasound examination are available, which may be able
to predict the likelihood of the woman developing these conditions. However,
there are currently no therapeutic strategies that will successfully prevent the
development of FGR.

Summary of the Invention

The present invention is based on a study (see below) that demonstrates
for the first time in an in vivo animal model, that adenovirus-mediated local
overexpression of VEGF results in increased uterine blood flow and relaxation of
the uterine arteries. Low VEGF levels and reduced uterine blood flow are
implicated in the aetiology of FGR. These results suggest therapeutic utility by
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overexpression of VEGF results in increased uterine

bl ood flow and rel axation of the uterine arteries. Low
WW/BE@BB/104a¥el s and reduced uterine bl ood fl ow arBCT/GB2008/000613

inplicated in the aetiology of FGR These results

suggest therapeutic utility byincreasing VEG-
ln@fﬁpﬁlégsﬂ(ﬁﬁ':t EXpascoRe thelmRIP¥d nthef ouicamearefi dyegnancies

Dqﬁ)fgm Iﬁ& re FGR According to the present
vent an agg‘rﬁest of the VEG- receptor is useful
for Amrdmgao rthatpreserd invertianeansgepishtof dhei\(EGF receptor is

T e Py e P SHSERE g G 1

prdg ﬁandybed i n W98/ 20027. Descrl ption of Preferred
E i pents used .herein, a,VEG- aggni.st
cAiie 2aentanchyenids el cnd bEgear 1 Sy eiibpae described
mbwo@g/gobmpartl cul ar, an agonist may bind to the
| k-1/ KDR or flt-I receptors A VEG- agoni st nmay have

DW'R‘F@TTPEBT“SFPQ&’UP@"'W Sexanpl e, a VEGF agoni st
TSV Rs uQ&Phé% o VE@FVQG(BH@E}C@ a%cflgﬁﬁfe QRRFPbids W%tr@ceptor

up t up t am no aci ds
toawfrieh MEGﬁapmgiSmlm aatticulss, an amnmt ragy pinsk todke flkr1/KDR or fit-1
eB&%Pé d. Any suitable nodification my be made,

I'ncl udi ng gl ycosyl ati on, sul phati on, COOH am dati on

and AMEt(yH: agonist mayg1aval-awrohenﬂd:al strecyreitFasrexample, a VEGF

Addltlon [ 1 .raIt i fi i [
t5haY Be mehtte, of RETREBIARIS Yor AN iR RILOTYER 26, up to
5monup 100l amVBEEmngﬂm agm@tanajo elmllaﬂvl bel%nmodmadndeptlde ora
| ecul es, that e .of .the Rarts

Pﬁﬁ@ﬁ t HaRY .S[wteplgcmq;alf{qth Smpgcﬁ%tﬁpgenén lygli gJSgMcosyIatuon
suiitdtioR! OLEIs-ahfidatiohe Arid t AsdtyiaticH)t leg tNvBSriidll T @eedyfation.

sequence from natur al occurring may be
A@g:pn?élyf agaltesnativelys rqu%ﬁ%gqu 9C|fj$ @pg/or L -amino acids may be
faatpyr al I yoccurring VEG-. For exanple, they may be

engi neered to have stron&er VEGF activity. Such

mani pligraaiivels non- pemtgqﬂ YEQGFy agenistgr earedpeousecht frareexample,

YT Pk ol Pl 2 000 TR0 ARE RGP bt i
reggptorsinay eausélG- peptide, or a gene construct

ono oA BiaiR! FEL T Bl oy dfel2efenee rom
natbfdflyldccurring VEGF may be engineered to differ in act|V|ty from naturally-
occurring VEGF. For example, they may be engineered to have stronger VEGF
activity. Such manipulations will typically be carried out at the nucleic acid level
using recombinant techniques known in the art.

In a preferred embodiment, the VEGF agonist is a VEGF peptide, or a
gene construct encoding or expressing a VEGF peptide. In a more preferred
embodiment, the VEGF peptide is VEGF-A or VEGF-D.

In practice of the invention, a VEGF peptide, a gene construct encoding
such a peptide, a VEGF agonist or a nucleic acid encoding a VEGF agonist may
be delivered to a blood vessel, preferably an artery, in any suitable form.
Preferably, the VEGF agonist is administered to the uterine artery. Nucleic acids
may be delivered in a "naked" form unassociated with a vector, or by means of a
gene therapy vector. In particular, a viral or non-viral vector may be used.
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In practice of the invention, a VEG- peptide, a gene
construct encodi ng such a peptide, a VEGF agonist or a
woe@Badw4aci d encodi ng a VEG- agoni st may be deCT/¢GB8e@d/000613
to a blood vessel, preferably an artery,.in any
suitable form Preferabl y, the VEGF agonist is
adni\daterer especially visalivestorse maythe ysedingheiinveasipastoraghieve
mtgga? Bh! & hddkid acf&aéregongtﬂfcmrﬂaa\ﬁé n%\eedof"’iﬂehcéls of the
VEctor, or by heans of a gene therapy vector.
subject itoubertreated;i oo deaveome/immleic/ea@td)lor rcprtject free in the

d. Vec ciall vectors, may be used in
c qpiasirp“jgfﬁgir%we g%é%ﬂfeeﬁ/fg efrFﬁ sgration of the nucleic
aci da gené @Oﬁétfuuﬂforl usedn tthe irpentior mefy b mcoqjdrestedf|ntbh£non-
subject to r.ai treated, or tq leave the nuclej

virabesionar Vil genameney A oRabIR Meansqrnawn, & s gy &8 Vial

g&bﬁ@hﬁfﬁﬂ&ﬂbe%&ﬁ(ﬁ@e@%ﬁi hUgiralf €dat Usie chpsid 'y any suitable
I nventi on may i ncorporated into a nonviral vector

pregedyre.an ngémnl?é By aﬁ?bﬁjp@@@s@md@emwe uRed fpgenerate
Vi o

vnr"éf L?C@rs J%f a}ﬁél %ﬁd@)@ﬂﬁ n-yleéséﬁ éﬁ%ﬁ@ﬁgﬁ@%é ﬁﬁJlérﬂél‘ﬁ the eplRtation-

dqmlarent (vuralagencm’ngs stithealsiventier; kasythey loelludeJ typ@aﬂyawqgéporated

1 8 GELEG 3 B L0 B SR

deficient geaomerThas, thecusen ok packagingdinesajiows ofirabwectors of the

. typically incor rate eir _geno th
inygon 1heOBETHEa R colue SOIEDRackifind Ties iR R atves
of FEBITEcellS W2 célize CREECAN, CRIR 3gils) E- Bsmcalst Blyscells,lmle 293
vectors of the invention to be generated in culture.
cellgiandP98G %q18gi ng 1i nes include derivatives of PA317
cel '@EGFf gg&ﬁétbsof fﬁBEmQSchﬁw ntdy BeC&drhmistére86by3any form of
cel |l s, s, line 293 cell's and 293GP cells. VEGF
achglomtrgtlgn,ofmt hexamnlenmmealnagut%e%n RAEANIGTAll ijiragpyscular,
st%PanQBu@d&] 'ﬂ‘aﬁ&’tier a‘i’r'adrﬁiﬂfstr%ﬁ@ﬁ'plo? Wmiu‘é@{ iinjection into the

aneous aren ntramuscul ar,” subcut aneous. or

bloodsirtedanr, rmlrecadmjemonrmtd) oo, aseuny tBEreﬁerlalnwé&tpbrby direct ..

b Sp P apﬁ&eeaéﬂg;pbfn@ﬂ%tr%feﬂt ¥ g s o
infectioneeinto iﬁe&fterﬂridoaryeryadm nistration is by neans of
) <k It g L AR R, B B oo

eﬂéﬁn@nynfd 4 Yidod vesbelned. mstehne artery. t$@cruare implantcdntdigs the
Such an |n'pl ant (ﬁe‘ént ains the VEG- agonl st and provides

VEGFaganist and provides 3 [Rservoirgfdhe/aeentagoni st is
pr ef pr@iEGFIg4bMS IS %réf@rédl&ﬁdél%%@fn heibah BRagHandateutical

fo];g;gunlgr? t é%gﬁ%&? {é‘aﬂga%macgut?crarlrl?cggéelp(t:aablkla yca?r(r:u(a:lSe pkﬁe ! gmtable
pharmaceutical formulation may be used.

For example, suitable formulations may include aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats, bactericidal antibiotics and solutes which render the formulation
isotonic with the blood of the intended recipient; and aqueous and non-agueous
sterile suspensions which may include suspending agents and thickening agents.
The formulations may be presented in unit-dose or multi-dose containers, for

example sealed ampoules and vials, and may be stored in a frozen or freeze-
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pharmaceutical fornulation may be used. For exanple,
sui table formul ati ons may i ncl ude aqueous and non
wa@ouwsowms4steril e injection solutions which mayPCDGB2a008/000613
anti-oxidants, buffers, bacteriostats, bactericidal
antibiotics and solutes which render the fornmulation
drieslfiyephiiizegly eonditionyeguiing fonhnibe;additipnef the stesile liquid gagier,

foP KA viHigr fé?guééifdﬁomné&ﬁf aJ;S’rH?L!iB@é‘S' ons which_may

€ suspendrng agents an ckening agents. The
f or nitilshouldnbke rmydetﬂiom disatn ire @ddition riot theoingrastients particularly

mgﬁtléc%r@d gﬁgv?igyérﬁ\gj?%toi:? eép i I}l}lggﬁg?ﬁt?onsmf qnaUEé) dAtﬁ adb%nts

ozen or’ freeze
cdnvgotigrial inlzmél)art:mmmg reyard e;qttuertyp@ obitolrm ulahen amldudestlon of the
erile li carr
POSHHRUS 1B dlediec PYrogRn ree; g EoRS 4 Sbanuedis solutions
argrgﬁl@ﬂ'eﬁbgod that, in addition to the ingredients

particul aq% msntl oned above, fornulations of this
i nvethe ¥EGRpgenist may ke Helivesedin any switable; dpsage; ﬁn@ Hising

rgf Em%‘t’é 48 @%&mteo t'I"I"\Ssé W%kmf inf B Ak %pl'éblate that the

t he” possi bl e formul ations, steril
dq&ﬁgegaemdnt@@da@gm@m%ue @dap@quecﬁmu@apnmm@htgeaﬁ@nt of the

pfielg bl B FeRER ctony, BF nlf1cidE Rib1dE, She such

osage, sage r eg
fadloos magtbestke lalgej sex dmzd elrrucal\/cbmdmmpofdbe subjechiat be Inmted

ot 1 T SPGB ob R v AS(FAF Yo et Fygans of o

vikdl @ﬁh@ﬂsvwdw Wﬂ] depend mRrmasy faetdrey includingehs leﬂmency with

wplggttgégﬂega&s tc@l%eer yggz:t ga&éﬁﬁ%q%%gggﬁﬁw ﬂldglr tﬂﬁ@ncy with

whigh tv& VEQH nacldEdidsedts é?@ﬁéi;%é@lm tHeYceiB aBosae &chedwés will
or non-viral vector will depend on many factors,

alpe¥piycRaEgrding:tax fan eXagIRIS, thi foutQRT adminidrajien: Hespecies of the
regﬁgén\fearnd\fﬁg:cdﬁﬁﬁf | & tﬁé'rgélelfeﬁt Q%v{/éfer aﬁﬂgl‘ém’oses and multiple

I Cl ency w EG- nucleic aCids are
desesrspseastiover peneds ef days, peskger monthgare enispged| so

%xy according to, for exanple, the route of
i nistration, the species of the recipient and the
Materitils and Métholds r eci pi ent. However, single doses and

ses spread over periods of days, weeks or
Eﬁﬁfﬁ"ﬂg”gﬁl? %‘aged Study Materials and Met hods

Expesixrmdrhasy Bricdedwes fhiax \ABcem&-‘ggnhn'ewdh aingtetom &t =v@rar twin
nt wth singleton (n = twi,n

(1} &t Hb detUBES Retwe %@nﬁoko%g% s gff gs%t?%é'?n &:?"?'Z dfth days of

gé’sﬁt%n‘?f were used for these experiments. Ewes were time-mated after
receiving intravaginal progesterone suppositories (manufacturer) for 2 weeks to
induce ovulation. After with-holding of feed overnight, general anaesthesia was
induced in the ewes with thiopentone IV (20mg/kg manufacturer). The ewes
were intubated with a size 11 endotracheal tube (Jorgen Kruuse, Denmark) and
maintained on halothane 2% in O, via a Manley MP5 ventilator (Blease Medical

Equipment Ltd, UK). Maternal pulse and respiratory rate, blood pressure, oxygen
and carbon dioxide saturation and core temperature were measured throughout
the procedure. Ewes received 01 mg/kg IM buprenorphine (Alstoe Animal
Health, UK) for analgesia and Penstrep (procaine penicillin 200 mg/ml and
dihydrostreptomycin sulphate 250 mg/ml, Norbrook Laboratories Ltd, UK) to
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gestation) were used for these experinents. Ewes were
time-mated after receiving intravagi nal progesterone
waaposi7sori es (manufacturer) for 2 weeks to iPCIYG82008/000613
ovul ation. After wth-holding of feed overm ght
general anaesthesia was induced in the_ewe

prevens rfaetinne The ewesrgreverad alienetubation. The 98&6@@%& gurgery
fe@tsﬁhﬁ\;aq %ae‘ﬁ' %QL[?; ﬁ%gfaslﬂﬂoﬁﬁgf‘éﬁr l?s(?r'ikf %ﬁtratsﬁhﬁd (i 9SAmals. All

ruuse i ntal ned on hal othane 2% in Q2
proceduxesveom e;nrrm wmetmruiucted( B aecrdancs with BuHpmenOffice

rebplgggrl%%an Dl %e r@bld J:eS e dé : O gfﬁ%ﬂr Yot ' ?fngrr\]alg ln gggientlflc

n an car on sat ura
Pr@oemrbsmar(aQM)e vvere measur ed t hroughout the

roced ved 0 1 no/kg | M buprenorphine
/ﬂsﬁ"g ? ewﬁa%fg'éﬁal gesi a and Penstrep

(pr Q@r@lﬁ&ﬁsmmzsl)tmmu%@oﬁm gtamied (Sidmhso&amfeunwm) 'was
sul phat e 250 /m Nor br ook Laboratori es q

Uﬂeé'ﬁpé%'éH'Efaﬁ?H’gW%‘ﬂg TR E A RAsaSsa Bitore Sthgery and

C}H%hrlﬁﬁ‘theTB@rr&ﬁlgeEfélubﬁéNa{& M@@ﬁ?té %ﬁba@%ébéftﬁbments

bei ng was noni t ored "us rasound in
(B@rbefalls Jones Q)Noeieaiu r18§5<b§e"nrﬁWa£é\lemm’r@"téﬁdb%&%ﬂei%ﬂw &
{
NERRASEE ol TGO s Tl 694 s 18y blSa stoay
st@edn ditkimatdrnalaixygen a6y catianrdiexide dzbveieanulsatandrre@mratm rate

Rl o AV AL ISP ey oo
Dbppigr m@astreiriint kisibigedrt Acusen &£3s8.5MHy barfvilinearsirangsiuger. The
odeal angren seaenlictasdt ichen it Menaty G8M to,tbe lower
ik Frhe aiterine iHtpy K@M%Wﬁ’vd&nﬁﬁdmhﬁmaéﬁt crbS&Qi Kﬁéd theFéMérnai

Newnham JP, 1989 he ewe was ventil at ed

ilig AvieRANdA Q@ﬁpl@v wayetorpuih 3t lgagt ¢ ROMRiet ?%rPFf'&l cycles was
olit4ined nTﬁé‘f*aﬁﬁJ&@F‘wﬂb %dé@ doPnst the A ﬁlSo@ﬂGw was at 90° to the

respiratory rate and tenperature. The blood flow in
tranagugere rTuhaereasselemar@gtem&) was measuregyperpensicytyfg|the lumen of

th?ﬁ%%gé Wée#ﬂ{engutgpwéﬁ# 8P{hecf§m%nqpﬁ{zw£é’ Bélﬁﬁggﬁﬁ/ thée color

ucer er na lac arter y was |
Dapplet pb(blswé'dilel golorhgainawas reducgd aintil vessel dl¢eshwas| eliminated.

i Gelhdiest B 6 Kbl o b O taadl fon wes

pavallélf afdmawihelmast withirs Bs%omapfaﬂsddcerarTmeagate y\caseecmased to

emegree ot Voah 16 wHESToRa ARG LR bRl Saghidt cvees

wds e Riledtéd aH@a d@jﬁmregbri@%tpe mme;amagé mdahe/eloutv TAMX,
of the vessel between the outer t he

m{3e8) aRd A Beak M@lat:'au(\ﬂvavh\e_le@oi p %eﬁme&ffw%eﬁée Sxolgs. The
Uféﬁ? :bﬁniorc]ig@cgﬁ‘mwaf%vi QRYCRAemmhbd asehachroBli@est thasaverage velocity
and cross-sectional area of the artery at the point where the measurements were
made according to the following formula:
UtA VOL = TAMx x &t x (D )* x 60 ml/min
2

A computer-generated pulsatility index (P1) and resistance index (RI) were

also recorded in triplicate from each of the UtAs. The umbilical artery (UmA) was

also examined using Doppler velocimetry in a free loop of cord and the Pl and Rl
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The transducer was then adjusted so that the direction
of the UA blood flow was parallel, and at the nost
wowakitm73b of the transducer. The gate was i NCPEHEBABO00613
enconpass all of the vessel. The waveform over the

conpl eted cardiac cycles was then selected and a
wasdeterinede Fach utatingi araimbiinah geervewas Mmaaseradythregalimes, and

' th d d
g Py e I Rt M B o e 1 ow s
Adimalrsurgery as Ithe prod?ct hof the average vel ocity and
cross-sectional area t t t ' ;
he S0 efReREned rubdéi, BT o, BpdRbE dhEngwes
alfdb"rri@ﬂt @as ld‘péné@tvia;a Tﬁlltxfkne; !a{pamtér!ﬁy?}ilmﬁsing ltiihdnthg riteririe arteries
conput er - gener at e ul sat i . .
wergSBaRIHIRe TheBain RRSe s oo s craenat gt i Miost propiraglpart
argo[ PR RRAByiRLs VdttordoNtaining he! TEGF-ATh =6 bREY) GMEGF VB = 1

SO exam ne usynlg Doppl'er velocinmetry in a free | oop
ews) genad(Gaxd Of hparticles i IRMAaomMat salinehsi@s inigeted slawlyrver 1

mitfuté' Vi b 'C—‘heﬁfgfeeﬁé(ed@%nﬂla&?ﬁf\rl\ﬁg&d OREIESioh! WES maincdfor a
average of the neasurenent s taken. Aninal surgery
fuBhegé myinutes tp @iveoa tetdl osalusionstimecaf Sagdpites dbisovas mpeated

The ewe' s _abdomnme. ' ddli
o s EParterios R BprflRl tealoradhiibiie B8 poF Riiriikene.
Thraughotisthel exprsinent |thel experatorsalveye dllinded asott whichxsidel had
g SR, G LR 182" TETEUA ] S v
MB#SilbhE ke (ntankfadtureey ar the akinnsituredwithni /0 gllke (nahwhattyrer).
over 1 minute via a 23 Gauge needl e and syri nge.

D&?@PUQPon was maintained for a further 4 mnutes to
gi VeriRe btbalaLfdahd8siilizbd 38 abbve batweEres — 7 Bhys #f6ér surgery.

repeated on the ZPDOSI te side using adenovirus vector
Thoewai wan yentiatadlor 3papitiass togaahieveTd sirasyoiate ard to match
o _ o h :
R R e RChSH AR vplel BEeRd Regtffafly FaFand
tesipesatorevas oidsefyeds wossibiedoghosmin thepereyiona wipgaationer Poppler

P dt b “etied. 34 s, SO SEAG A ang e
briinchds degre alidsectesiufrger yromT Htisseecandisloosely i tied.edVHhiler under
o S R S KPR Rl . BT hynous
péREPANDRGSS YEUtHatalaARhone Merieux, Essex UK). The UtAs and their
branches were ligated and removed without stretching and place into Krebs-
Henseleit buffer solution (pH 7.4) of the following composition (in mM): 115.21
NaCl, 4.7 KCI, 1.80 CaCl,, 1.16 MgS0O,4, 1.18 KH,PO,, 22.14 NaHCO3 , 111
glucose and 0.03 Na,EDTA. The arteries were cleansed of fat and adhering
tissue, and they were divided into 5 sections for analysis.

Organ bath experiments:

The arteries from both sides were separated and cut into individual ring
segments (2-3 mm in length). Each ring was suspended between two stainless-
steel L-shaped pins in 25ml organ bath containing Krebs-Henseleit buffer
solution, which was equilibrated with a mixture of 95% O2-5% CO to give a pH of
7.3 to 7.4. Temperature was held at 37°C. Rings were stretched to the equivalent
of 1 gr of passive tension to allow the maximal detection of active tension. After
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tenperature as closely as possible to those in the
previ ous operation. Doppler neasurenents were then
WO esabed’ as detail ed above. The Ut As and t hei PCT/GB2008/000613
branches were dissected free fromtissue and | oosely

tied. Wile under anaesthesia ewes were eut hanased
thasstnateha rings aredeaudlibsatedrithy auem@wénqbém%wmfe Washed every 15

meZ\Itt ?ﬁ%rgégllgﬁ“grbq %ﬁ'e‘igénmgﬁ? ?@g m@ﬂfas Jv’él‘%sdéi?)‘ﬁanzed with

were |1 gate w t ho
KGt (7t mM)rtg deternphediee maxunadrcgmraclﬂempaelm obtmbf\eassel. Rings

320 Y B il 4 AP B} S howes

%ﬂﬁaﬂél"@ﬁ’ﬁ&lona?mie‘brwm andbtheliugl waosenfamédGoGthely by the

2EDTA. Th f § .
prageRA Al 'ERals Mskigen o) DRI Jblsbd 0 b e qopiagiion

l?tﬁfneé%iﬁ’éh I&prame (Pry1eR FM)” IS8y ‘comttactdnt @bhésntration-
rom bot h es_were se aratg and cut into individual

resperses egest 1 (PE A18m M tothgiV) weracetermigedasio study the
e%ﬁ&ﬂﬂ?%&%@@ﬁ? Nelh¥Sion We@ﬁ&?\ﬁér@ebrel:?el : vwFii'hnii’Ei (ECro)

contal ni ng Krebs-Hense
anxbbwhulatlve wixationasrvegaf BRI E W o1 OF M) menetqspnetrmtees%
HOi g)A)COZ to give a pHof 7.3 to 7.4. Tenperature was
BPY: 370C. Ri ngs were stretched to the equival ent

of 1Tigsu@bappksi weretfidesliinr 0% feﬂﬂahwdvbmgfﬁxtramtferred to 70%
tgetect n of active ten|'§‘f1n Afterthe tre ch

aRoloand IPraesees MR PATaRIn SetiPRs, Wers Stained Wihs hagERiopyiin

aly €bYsid O foF r}no%ob@ﬁ:abeﬁéﬁbﬁﬁnﬂf ﬂeﬁeﬂﬁct@%@%e n’ﬁ/ﬁb detected
rings segnments were depolarized wt

v t
imfaurohistacharnisaliax HSiRg GonMOoMEe |MBoRAGNE t ;anBIPO%e(Promega

{
Si‘(?@%ﬁplt—?erﬁls e@é{@%}&% Eféﬁghlgf ﬂ'N)n tl eqwe}@iebﬁlaettheo d. VEGF
wﬁsdetdcmubimmmncﬂ@tb¢hﬁrmibaltYr1e endot heI i um was confirnmed
'n I r ce of relaxation induced by
’ﬁ%’ﬁg’?&’%sgﬁ"?}lqdun ng contracti on obtai ned
Wl t h @am)ﬂsﬁdd%él l6eelt RiE)thé terfheVhrteries ahdidlyeir branches and the
contractlon concentratlﬁ Egsponse curves

pleceiones ware efermigd: by UP9s3 a%rvﬂleﬁ%a"v avatabis assay kit
(B?d%%ﬁt M eg@ﬂ?nﬁlﬁﬂﬁhélﬂ &AMy, VeRIElof PiGaISctosidase were

preco w’'t h PE (EC70) and cunul ative rel axation
siaudarehsedf t@Kthel (pratei teonde8 ©f erche seoler (fstermined by the

o BRI 2SS BEBAF BT CBHSE R ARl s
weerd mxemnmmom eﬂamtal mvermglntetmenawasmad/wth PBS maHistgehemical
Iq%ggsaglgg égpfeq%rqum&ﬁ% é’)&&%ﬁsléqﬁaigg %)%?{%E‘?tqw Z acbglncugstlon of
tHEP HSSUeRNRlth aNbidAslY-chidr8 8B delyl-B-D-galactoside (X-gal) in the dark.
The specimens were dehydrated in 100% methanol and transferred to a benzyl
benzoate and benzyl alcohol mixture (2:1 v/v). After tissue clearing the
specimens were photographed under a dissection microscope using a digital
camera (Olympus).
Statistical analysis

Data was analysed using Student’s t-test where appropriate. Two-way
ANOVA a General Linear Model function and Tukey pairwise comparisons was
performed using Minitab number and (manufacturer) for UABF biood flow
analysis. All values are expressed either as means+S.E.M or means+SD. For
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Sout hanpton) followed by a standard avidin-biotin
per oxi dase net hod. VEGF was det ect ed
wo posanodTest ochemical ly. LacZ reporter gene expPEE&BI08/000613
b- gal act osi dase levels in the uterine arteries and
their branches and the placentones were determ ned by
organ ath sxperimentisneantractle| sffesis wWess lexpressed agja percentage of
vel
g ESPAEE 1705 MR BHEed S pErcehtage o
inhibitioandf phem&eﬁhrmnpdimeddemrﬁrantlned The mmentratuons of agonist
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Tied b@g%m\se\nenegbdmpmfi twaahampairbb RE&. ard M@WaqrAN@NA n

| ocal i sati on of al act gsi dase e
Vac!ké‘?se@(%opr8§e'8%rfi‘ﬁ 3k Toimbasat oRrore. (atstioal Soifigapge was
&: f w.or o- 3- |ndonI b-D-gal actoside (X-gal) in
2 eB S k The speci nens were dehydrated in 100%
Rﬁ%ltlllﬁmol and transferred to a benzyl benzoate and

benzyl,n, S)af ﬁJIeBW fﬂeué dritmehtalt ;yr})cedﬁrée\ﬁ%é Hé@%eand there was

clearin sp C|nen wer e phot ographed under a
nalisighificanbmanbidity gt tieefetiss ny ewednofed st pasterertem examination.

g R e

sighifidéntly dleret oy injaationof Hecederbuings veotomsnd Tukey

pai rwi se conpar i med using Mnitab

DRERlet velpimel of matarar 319 13 JaReelS o0d 11 ow

anal Mélw% At hdarfdwviras \EGF-AXer 1862 itréadductheaserine anery blood
neanssS. E%I neansSD. For or gan gﬁ]h ex er i ment

fiou i e irinieetian Wi eack anmealks dugh, § ffl?é?ﬂssgwaafmuch
h.ggsra SEHROVEEFIR s g' W%QBQM incR&s@%idd REmSS rﬁmr@@sgﬁ 273,

percentage o I'tion of phenyl ephrine-induced
ranget 158ct i926) toTI1132‘c mi,fmant(jtéiD das, [a‘ngagiml st250bp dilibé mgvalues
hal f - max (ECSQ/aI ues) were expressed as pD2
afe. #f@&rﬂ&ég}éwﬁ W2 val ues were conpared by an

unparhé ditdfitd aﬁéﬁ?}' blood oy AlNOMAcreasedlometheaside of adenovirus
presented as the number of dongrs. Statistical

lasZ dnipeticelrene apean ot 6p1 au/min (b<h 881, rrage 13 ~§AR)itg gjmean
.h t 0
of 73 PUER (0 SOT IR aliEE 1 2 HRABE) TRt 8 blood fiow
ingiagdd @h dvesdgevy 1 €06 miain (iaSDdfﬁ? irdrtg;erﬁﬁﬁac as64)pul se

rate, respirator and, bl o we ot . .

si gnHeingast We- ‘é’(?gjeé‘@b% withy @c%ﬁ-&'ﬂ ﬁf'mf a:ﬂﬂeﬁé@ﬂ (Rairwise
cHiipAfdons, the most significant difference was seen in the blood flow before
and after injection of VEGF-A (p = 0.005). The blood flow after VEGF-A injection
was also significantly increased compared to blood flow before lacZ injection (p =

0.019) but not significantly different to blood flow after lacZ injection (p = 0.085).
There was no significant difference in blood flow before lacZ injection when
compared with before VEGF-A injection or when compared with after lacZ
injection.
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Doppl er velocinmetry of maternal and fetal vessels
Delivery of adenovirus VEG- A or |acZ increased the
war@sitmg4artery blood flow on the side of injekrCT/6B2008/000613
each animal, although the increase was nuch hi gher on
the VEGF- A side. The nean increase was from408 m/mn
TgbleD 273, range 159 - 925) to 1321 m/mn ( SD 727,

—Fa-ﬁ-g-e—a-g-}ﬁ-s-e-s?,—'!:he—p—va-l—ues are shown in Table 1
(bel ow), A9 utefPik art’®® bl ood flow al so i ncreased

on the| syggf agrpovi rusGFacZ injection froma mnmean

of 561l M /mn (SD 281 range 195 - 862) to a nean of
Pregac# &1@ SD 0962 raﬁ§é0461 _ 1040). Total uterine

=) tery %@creased on average by 1106 m/mn

SD 7p range 28 2564). Using a two-way ANOVA

VRGFh a GLI M function and Tukey pairw se conpari sons,

{ 5t ~Hq@ni ficant difference was seen in the bl ood
P?ggﬁef g'fqg%and after injection of VEG--A (p = 0.005).
‘The bl ood Tlow after VEG--A 1 njection was al so
significantly increased conpared to blo flow
 woAniestian of Y& FaipDnits o i abiCesas the e, sy blood
f ED, P SRief | 1080ahl/flin LAGH 10k asdib@Ninjdktion to 1017
cgﬂ/dgg) ?h e Wwas no signi yl énant di fference |m§1 II 3og
ml/mirw b8 F6eaftercidcZ imjeated sideid@miduinaia 5ORMbefretsf Geml/min
VEG-- A injection or when conpared with after |acZz
+9h) et afteh. Table 1 Post Post Pre VEGF | acZ VEGF Pre
'OaCZTIQe BibddGowlia tﬁe%%llﬁ!aQ?aﬂeWaeQa@QQn\)éi%atBGSIsMg’:llprler

085 I njection of GF-D in one ewe did not incre
velp@imetnyy ﬂf@rgmeéeyw%wse@cmtcﬁnammm the R} <Rk %rdfeéald@aﬂ rate

bé%@%ﬁﬁ éﬂéﬂnleﬁ&% @Gf:q( (i ection to 1017 ni/nin

ter |nJecte S|de 702 mM/mn SD 20
Ovgambath restt$ mi /min SD 74 after). The blood flow in

t he ' d
Doppﬁﬁ?ﬁ)&/%:ﬁ@@e gédceﬂﬁgrog@mrggdéfdﬁgﬁe?eﬂ%@  odn rﬁ&hons which
w'ere bhesBl magthitude rheaménelsewartsduaede mmfAdHEGﬂAaCQmpared W|th

A F R aSled Rssbls OlE LD 148+ SEM 10.9 vs 2282+ SEM 27.5,
respectively; n=6 for both groups; P< 0.05). Bradykinin (10" to 10®° molL)

caused endothelium-dependent Telaxation. This relaxation was significantly
increased in érteries transduced with Ad.VEGF-A compared with those
transduced with Ad.lacZ (pD2(-log EC50) values were 9.11+0.01 vs 8.65+0.11,
respectively; n=6 for both groups; P< 0.05 ). 5 animals received VEGF-A, and
one got VEGF-D.
VEGF expression

VEGF protein expression was detected in the UtAs of 4 animals and the
placentome of 1 animal using VEGF ELISA analysis (R and D systems, MN,
USA), which was confirmed with VEGF immunohistochemistry.
LacZ expression

The uterine arteries that were injected with adenovirus lacZ vector
expressed B-galactosidase. X-gal staining performed the day after tissue
sampling showed positive lacZ expression in the uterine arteries of 3 animals.

Quantification by ELISA showed significant levels of B-galactosidase

expression in the uterine arteries and branches of the same three animals.
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Organ bath results Phenyl ephrine produced
concentrati on-dependent contracti ons which were of

wo e@s/1087gni t ude in arteries transduced w th AdPC/EGB2048/000613
conpared with Ad. IacZ transduced vessel S (Emax 148 SEM
10.9 vs 228.2 SEM 27.5, respectively;
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yé?segncﬂh‘i’sohg Iy Vé“bgﬁﬂ?iﬁﬂfé‘a% theé héﬁéﬂquesult-ghh $hese animals.

xat1on significantly increased 1n arteries
t r anscillcadesiheutedne/Fasels thatrwaraamjemtadwwm adenovirus VEGF-A

oG % 4o nd ot L o gFESRLE it ression

bydX gaphistockheMishy, irnmuﬁotastonlwémlstrgerUSA wEdysis, and one
\%gt VEGF- D. VEGF expression VEG- protein expression
UsBi®ected in the UtAs of 4 animals and the

pl aganhisudy, tﬂe affecredf adiéhBGIrdéiﬁEdﬁltéoslﬁcah@kpfés;sior( Bf VEGF
and D systems, M\, USA

) whi ch was confi rmaa wp S |
on theuntaring: ayteriesi 5 the. Pregpanteshaeps Wasn exaingder Ping Doppler
ulﬁ‘éécﬁfrfde\?eléaﬁ%trgefr% bIBb&choﬁﬂan\&Hehutéﬂﬁé"&Ytbwlﬁlalsaé‘aémmed and

vect or express a act osi dase. gal stalnln
was ishowneto mn@a@aysmmﬂ@antw. wsthe sidaphrhgadHegeived adenovirus

Vgﬁ?h‘%ﬁ%& é&%r?@( ithSthb %Birgﬁﬁ}gl Fdl ] e%%?ﬁ?g%j@&tea with

ication SI gni ficant
anl adaiayirué cbﬁgagao‘epenteimleexpr eSSI on | n the uterine

art nd branches,of th e

o 8 e CUHHE Rl Verd WRAAE g, e, i etatn
re@b&%e t@rtbrﬁd Kininevas signifisaritlyl erfhancedh ahgisﬂnear emniradtllesrespynse

have co tribute f]e ne% %4ve res§ i n th Th
tohemylep! rm%wms'gfa@f@g tly iraPgirest Fommpadda iae £AaYoiRige, These
re'sUIt@&ﬁgﬁﬂasWEGlaé‘ﬁﬂ@yélém% obcatrindy |ﬂfthé’Eﬁ¥ct&i VwRIrige arteries, and

anal ysed as a negative control and showed no LacZ
thisxpisessirperteg oygatheniresulthenf sthey, VEGF and B-galactosidase

PRSI EE Sppthifoghermisty 318814 B ERIOK, 11
eXpr'EIgélregults‘ oVRkis eim)c(igfrl]sr;]mg ethﬁg@lm:dt Dgowle'f:;?r Itf:lﬁ :Lhenne artery
shafcanhnegaseni S I FBIstareEho it Herise g Al tnay

b@§éﬁ'biéﬂfjto adHieveagn ﬁi&ﬁé/ﬁsetlﬁ fétacgiosie aﬁd allbwidetingry\of ithhe baby
the side that had recei ved adenovi r 'l:ig: v.ect or

atcd hipiveghhAN A SERtIeRR] A0S tBRld? sPmegHkp FcW't YdValhat was

injected with an adenovirus carrying a reporter gene.
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When these uterine arteries were examned in vitro,
their relaxation response to bradyki nin was
wa@@nitb47¢ant | y enhanced and their contractil e PEFOBRAES/000613
to phenyl ephrine was significantly inpaired conpared
to the control side. These results suggest VEGF
ClAIMSssion is occurring in the injected uterine
arteries, and this is supported by the results of the
VEGF and b-gal act osi dase i nmunohi st ochem stry, X-ga
1.hi stArclagonist ol the ¥BG Ry atceptarsiodase iALthgAreatment et al digease

o She S R SRR L5 1o e 7
2.adni An sigenietl.acdtriding e ickemel,i whithoieda fVB@F npgptide or a gene
O ITUGY RREPHOE Ay SHPTECRIISEY ORI 1 1 hwei gt “and
irthweight and

3.9estmi ia?&%EtA IQ&N%ré:iLihgtAtgi@yC&EB@dt ih |cﬁi1rwi, LdEr Gl;:se in thettreatr]pent of
“'survivar. . _An agoni st o e receptor for
inyigwtgrinergiewth @iardatian.of a di sease associated wth

ret gj f i : NAR@ptor 2for Ahelaiihufdcture of
4'30023%9% fﬁrga%q(gﬁin\"ﬁh t(‘/ﬁi\ﬁelgs_%&égé: opr)(_eptei de gr aure o @
mgdinameohior usetin dhe tréatoentrof e giseass agsaniated avithaigtarded fetal

i ' according to any preceding claim for
grﬁyﬁrﬁgﬁi&fc eatnment of intra-uterine growth
5.1 et dysanceording. toslainof4, avheagionihet agdnisthe a/NEGH eeplideror a
for the nt'anuf cture of a. nmedi ﬁamsn .dfor use in the
9qneLANTEHet Peoding; A EXRESINISUCAEHFRNCEN r et ar ded f et al

6.0r OWike iaBedYdRGNEMIM 4 ok/Se facases th tige treatrhantnofdintra-uterine
wherein the agonist is a VEGF peptide or a gene
grewHytetafeatighcodi ng or expressing such a peptide. 6.
Use according to claim4 or 5, for use in the
treatnent of intra-uterine growth retardation.
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