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COMBI NATI ON VACCI NE COVPRI SI NG AN ATTENUATED BOVI NE
VI RAL DI HARRHEA VI RUS BACKGROUND OF THE | NVENTI ON

WO EOHRNrE2A). FI ELD The present invention rel at eSP€DUSII06/061557
field of animal health and in particular to
conbi nanti on vacci nes whi ch conpose an attenuated
bovine viral diarrhea virus (BVDV) and at | east one
further imrunol ogical active conponent for treating or

preventing di sead€EOMMADRAFINE FLINGY LENS caused by
I nfectious agent ]Nig%%§§éﬁ% ine vira
diarrhea virus (BYDVy type I (BVDv-1) and type 2

( BVBYisdhven@ibs felf0Vdoneralty Ecdintrabcalak t&@es(tBVD)mﬂﬁﬁedTWﬁbmai natural
di sease (ND in cattle (Baker

calp_qugzg @%W gy eyﬂﬁ)%rlxedé)(y echuatlarg@%tin ?rlg(éta xréaq X fror]n the natural
ledd\WDVhel Yt Ghrdu@PaCingSiot Saphals@thyon tisd Igim. fiTeamtention relates more

ro e 567 Fipobirr SUhePleo RS DR RREHA g pprov e
inddidih@ars opfticomud | T-shapeihaptioss neutral i zi ng antlbody
reactions (Ridpath et .al E%ﬁ% The vjral %?eLns oQ or
BVD\he SRR AYP g R popTigT A Brevesadhs Iy 3 fyostene

chahBerdehiaf @iedirk Bodtkiging alcyytlirei lensi @ vitleeusehdeiber behind the lens

C- - El - .
conb i s 1 et AR TR BITL PRl Spline ens
of RInOﬁnathﬁﬁﬂ;)x eR tseilensCapsulcastachedabowddispiedphasy & thy ciligey muscle of
98 s stic
631% bg/nzé ?l@g Qr#deéoﬁéurg%%ﬁlcréﬁaﬂﬁg ginggnafr&p rAaSikh c,sc{prsﬁlg bl @hsti

wer e found
OPUaafllg'ell@r fpeterienpnd postsriqranaorbipner e wils coBioalptefeged to by
¥l JréspBitival ,Bel@&%,th a th
O B e e b car membrane
ciligay ﬁb‘ﬁ‘ﬂ%ﬁdmi %n%lércqr%‘ﬂ@‘dmferﬁpé%ﬁ@ila‘éﬂ‘ﬁm @ ﬂﬁt s from
t he ’lfbheihgékggyecﬁ taﬁent§ vmd%f_ﬁ% 9%@5&%1’3%@&556@ R2tuta2 Hedofimodation

exhi Se a , Schnei der
capability. Nanggccopimetation cambility invalgegplarpionragd contrstign of the ciliary

olsdef W&'tﬂe @ehiy bloideFhe &5R8iM dedl ard difa@Wadiéh. I his ciliary

presently unknown The enzymatic activity depends on

mysgle asfiexispeiomsfic 9%%??8&%%%"“5@%‘%168%? ¢ examg@f%‘espﬂcal

coPﬁl\%d’E@t%?l foh fochgas by ihk lﬂ&lrﬁ(tﬁd"ﬁg}@ Ba@'s dhibfifs 8Bley& RGMIthe scene being
ses of plant and fungal origin Both of these
Foiser ved sequences contain a histidine residue

(Sc :"131 €ndlfhn e i@lsubjec’l‘ 9@§%&¥>¢5‘P&?Qﬁd&§ whith Reghdd Bzelﬁﬁlly destroy the

resi dues against I'ysine in the E(tm proteln of
abitity g&the gye g,ﬁlw‘élo'z@meﬂy/ Pos o{ @Sp\y}‘e COTRPHE @F§ea:}1§?rders involves

pr&?@éélv‘é %ﬂ)u’dﬁl torenedRalrAllefstadicabnsFRER rédGlting ik ﬂle(fb'ihﬂtﬁ'bn of what is
I ntroduction of th se nu%atlons

refgERd s reapriet G PR RETRER BP0 BEPehbEHRFy Y acet
retbviag thél caldirdctduy hha ek hing tapeid ingsarnting ah edifictl #ntraocular lens in

the\é‘{zyrel{g 1%)3%:}: R n %ﬁfng}sy LI%E?EBP grgggealﬁqu Lv]vgt%y vaf.tf]a@?clrﬁ'ﬁen%gf intraocular

hﬁ%@&ﬁﬂﬁegapmwe variant of the virulent CSFV strain
Al fort/ Tubi ngen m%ﬁ fully viabl e, However, g ment. The
r espRiEaCYar Iphies it F%ﬂﬂygﬁﬂﬁéﬁmﬁﬁ’ ??8H§WW@§ frransemen

préxBenatenbien (s'\%)i&ﬁﬁed&iqﬂﬂintraocll% %Ngs*cﬁ' thieckin® Borihgsa tdngral optical

fIrSt rotejn enco t. he i readln
R e R T e
thddy@tif kit htahady 43as sypotieliseptiaiithd 4xys (tfrthie glecaves itself

of the nascent polyprotein (Stark et a

, 1993, - .
W s eiraogwAr lspses |also diftsy ]y)\th Eﬁsggq} ﬁ%&ey a qqngag%maﬁ F?R’?Blhty and their

platcéﬁéﬁtl i tHe@Ye NAcbbrBodati6y Rttt MAlEFhR afRoL IR TEmAP fac@inmodate,
al , 1998) that is not essential for virus replication

(Tratschin et al , 1998) Receptly, it was shown that
N1 sonmehow interferes with the cellular antivira
defense so that it can be hypothesized to nodul ate the
i mune systemw thin an infected host (Ruggli et a
2003) Mayer and coworkers presented indications for an
attenuation of CSFV in consequence of a deletion of
the Npr gene (Nhyer et aI , 2004) Pr esent BVDV
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cl ose contact with an infected animal Transm ssion can
occur in the absence of visible |esions and through
wa@earhieial i nsem nation with semen from subcl Peii/vsiohg061557
infected bulls Cattle with latent BHV-1 infections
generally show no clinical signs when the virus is
reactivated, but they do serve as a source of
i nfection for ot her suscepti bl e animal s and thus
thepéy, pefouad e tyrefodnseasddiFhet Visioub@eiampgerts describr aliched
acéo%%gcéa %Ag Eﬁ(ta?@ﬂarqgﬂgeg a&)thfep}gﬂ&té §esgn& rg)"i\ya%cérﬁmg@ﬁmg intraocular

respira clinrical I gns range frommld to
lenses/ dylest nge-rggqmjrn‘gia@ng fenees &a&%@lﬁsn@&f@ﬁ%pycs Whlch focus the

oyD Gt Skt ﬁ}&ﬁ%@k@)@é BniiFahdidire ﬁie%nh@ 6f 446 14¥ds@X bidange the focus.
excessl| ve Sa | Vatl on,. nas

anor exli a,
Otaizrsr@ﬁa@rc@enmﬂ%ﬁ%ng Igrsdede Bifeqabpptics oD SETBU‘FﬁE‘EB‘Ebf ipagf poth near
an§ QRkAA068;EME bk et Jf BRI dyBRIThelbB G RIgR thd dﬁp’rc@iﬂiﬁfﬂ: mnag@ald

(hence th conmon n nose and he
SUBIF S5 DRl G R AP LIS R e mecr vsioh and
didtus &ﬁi@&lglﬁ)hltﬂ&%@yaglasﬁ& tBifocabisarhoculae lmaesa]mivelvat, guffer from the

rn1d| pla ues Cbn
cisg ey i S P RS e ] S5 bl 0% o bl BRI, v
rmnmh&@ﬂ&&hoﬂmchﬂﬁlabsencemef bacterlal pneuncnla

recoyery ner al | ccurs, 4-5d fter t nset
cli ni&%l ar‘gf é‘ﬁgosﬁ\}%‘?@?ct?ﬁ?nm 23 B’%‘P % ?:Iff'r“r’%n SR ﬁ{]ese are (a)
in &eSamtehat etraynbét gE)iaehdpistecianciahbeor, ¢odu thel,qapstu@r :b@@ agd yd in the
Q 0 I bag.
vﬂgeo\l}g nl%amq) %'illeslélgg(é ulﬁaﬁll %lsg%ge%ega{l Ils(r) fﬁg&égéﬁ%?lgﬁqbe Ezﬁ)@ula bag

occur dur i ng the ssgaMAKEIOr DHEINSENIION, but early
enbgﬁgnlc death may al so occur The first signs of
eniTha prasptdeienBerTlaesdp Are oo dotag EAPCUHT I<e3 ying a cenial
opﬁl: Qﬂcﬁi‘lsﬁz{begfha}st% 4l Hahlﬁ@qjmfl%ﬂgd #cBinhbdy@gl. nal
di scharge The vulva is swollen, and small papul es,
t heAhiriogintins pervifles b Bnproves asc Wn@@éﬁtngomqohelahlﬁé%@éle implanted
withih 1:1 @gp%ufal‘” b: &f%ma\ll e?@%%'r@thh@fn%& {Afﬁﬂﬁ tg@eﬁ%tﬁer removal of the

occur, ani s recovef in 10-1 F bacteri al
orystefilinstIprsroeysis Grom the mefveal feay 06@3 ieH$ ba?ﬁghta @RteBPr qapgtle opening in

th%ﬁﬁl'dﬁleﬁ’{‘ dat fx@ﬁ}é{r%cérﬂxﬁlgﬁéﬁnlﬁ'lﬁﬂaoc%ﬁ Bndatcsilagiptto the invention
lgg%na di scharge for several weeks In bulls, sim
mq

S 378ntE enfic }éﬂ’{“t%ﬂé’“ﬁ‘é\lﬁ anteriny and BRTicer Bigee 14 Weé‘é?f? Byytions
spAERA cREuSRIBKEIY FboPAHIGxERINE el EAUREY dugede fit! ddgedf the optic.

di sease rexi ocul ar di.sc
THE b RO BT TR ITRELD o SRR AARR g hds movable
anfYietly aad bgsmfoﬁy ubladi@ns tlangtidedd Inhma:}d decutenied poridrgmay be either

pi\%gi{:]g'fjori 1@3&{& e i :tlgegrgxq%e\oé:?% sl to t e cgp%% of nre r?ﬁlén%ly rl:)@ﬁxﬁlbYC
thipnghondthiel ldngthu riiertpdmsC feed “ﬂ@Rﬂg hf‘@@tﬂiﬂe nsmd thydike are used in a
brea%(sf;'e{@g &%r Egt?tt{ehﬁ)w %é?i afnﬁ%eéﬂﬁ)&lﬁ Eﬁﬁgiere%e‘ﬁﬁyd ﬁcfrﬁ&{s The

an ra to ecchy nDtl henorrhages may be
terfus(hihee’h hiheedru Yougingre it A ézge aife userbingfelyagd ssaw tp g oth
prolthlypﬁﬂ MBY nighdAUSERaEPLsRioRr easof necrosis devel op

in the nose,” pharynx, l|arynx, and trachea The | esions

rray The tine sscwmrgiceliyamplapled oithén i evarunted eapsaleebayf af@patient’s eye

r

thrau %h t%g a%’l\{le%lgrgcr s;hgere g&% r% %ﬁ: 2 aml E) ]gcgsxtg))ﬁg%%té%ré g}x%vlmcﬁg%ptlc is
aligiendofittothi Rpergng m@tile@utean@ﬂsmf d@dema ertpaded partiensmgs siyated within
thﬁ c%lt]&gnehﬂlg{ep &r dufi Qig I@Q@of:ﬁﬁg afﬂér] 3as Qﬂg\m@ W HRRRGH¥rom the outer

es may be acute n and henorrhagj c The
end ﬂ’é@hb pxtpadedeppritontte the axistas therﬂenwnﬁﬁ &hgh Bpfgvhen the lens is tmplanted
bronchi ol es, when this occurs, epitheliumis sloughed
in the airmays The viral |esigns are often masked by
secondary bacterial infections In young animals with
generalized BHV-1 infection, erosions and ul cers
overlaid with debris may be found in the nose,
esophagus, and forestomachs In addition, white foc
may be found in the liver, kidney, spleen, and |ynph
nodes Aborted fetuses may have pale focal necrotic
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denonstrat ed Pat hogeni c and nonpat hogeni ¢ strains have
been differentiated by intracisternal inocul ation of
wQ g7l ves with organi sns from vari ous sourPEBUS2006/061557
Pat hogeni ¢ and nonpat hogenic strains o H sommus are
earned in the sheath and prepuce of nales, the vagina
of female cattle, and in the nasal passages of both
sexes The organi sm may col oni ze the respiratory tract
witltie shervaidujar dbg,che putbrainds pithe cxterilef portiong erases fefiuien gerimetrical
[ in cattle is
i o A e e S
ant i Ao keswa aétef ougichliimplantatergef the agsommicdating intrecpulag lens in the

caﬁsé&lar bg Sﬁ %f]r% E‘:g(le ag'én% ealﬁgde%ﬁld%ﬁm th%%%%gom&"&ﬁ%%or capsule

rifof Sribegremisa g:zgeqmefpﬁashmkasae of iﬂmhaa apd Fugiospf the rim to the elastic
P0F gﬁﬁ? Tl ﬂup Bﬂf&'@ oBh 8BS the 3G eﬁ@h&e@rﬂomdnﬁ kBsuch a

ocar and skel etal nmuscle necrosi g oﬂg e £
Wgugjpuh@p pv\‘@nq],qg]g?qqqqusglnd thedens@rg quech&qhﬂ sy ﬁbét'flPRefi Byt e fibrous

HIARVE SQ&%‘WQ? SIHEEDEE hdidl pERYE 1h FeETHhQM tR¥REIhiEREdnaih Yhe extended
and nat ur al

after hreedin nd t he .oy gani
b e Bt e By RToS RRT e B Rutebru e aAnos fe parsalgghse. The
lefld S @RS yFARHEyitten the @aeme biekith medéns\t@ss eh@@ed with the anterior

ul tin ontraction osur e of C . . - kage
caﬁf‘ﬁ? %‘Feé‘f'%da ﬁbeq?%n %8 ﬁ’&te’fl?frc(%ﬂ% SIS SRS, él §lﬁ % %vadr? and this shrinkag
cmlsedmmmmmngmﬁm e)etm:ﬂedssmnac@demnbrrahdsmmpressmn of
mfé‘fléng §n er % ct%{telli QO glrog@{He%Hs o] LQ retlzt}ﬁle % ﬁl@%ﬁi@f @ﬂﬂ‘o?fthe

SUSeep | € ca tralns may adhere endot hel'i um
extendodpeebss pisterihdy ploas the, axipynb therayeuihe §9‘i‘?§"’ﬁ Ipathegpikeanterior

ca*%ﬁé ﬁL)y rgen%tﬁ%o} oSLRSnt 3R the %E)Qéj b&?cﬁurFéBc th@ B de@atdly dunng

ose tes , I nfections arynx and m dd
Saps havas g, Figeds H@B?ed'lfh‘é"eg@%%fﬁb‘f Bt o postertorly to & distant

vibiBH b¥diGhiah AR 8Msbily Bk ioptid &1USthé Mnkéndpbethe Iéﬁtﬁﬁdbdqi)rtlons
strains of the grganismfor vessel in di

prepsetiser Pegeatt (BB (ReNa8 @?SB?FEI?E B et i

pds@iidt dpsle s@asadibut the mechani sms i nvol ved are
i nconpl et el y under st ood Reproductive problenms nmay not
nec a¥emat b§a1rb@dpqe§@ggté@t1w ohihe musdairedaxep the Zoples and dntenor

cpahibage Qxﬁ?in@reh&s RARLLYprE &L 18 tho/Vifr€)68 ta Bty dTitgeyes TARGOmal
is often the first s%%n of di sease, however, this

cOERRE Ty ISy EHP PO ST AGT RO D Y FOY £ the lems opti

foPhb lRflsfdanii' tAg SorAbifedltioh BT the (ﬂnd%bséd‘lﬁtrsgi&t;ﬁﬁélﬁ}: anterior capsule rim

i nvol v i.ncl ude r S ratl
relARHERD) PR P B Gt et Bed ot el s, ifinduced
rematainycﬁltﬁa cﬂiﬁ@l nﬁlpbl%tr&‘ﬁm:exrmﬁeow pkdsmdel@ve&:mﬁul eagpression of the
leBsr Iaﬁcgstregcﬁxas },hg re?g?r ?lag)romr T Afo gﬁt‘éé\tﬂ%ﬁﬁc@ﬁ&r‘m&‘?&n{gﬂy ofb(ﬁe lens optic for
distedtivikddn. necr osi s are sonet|nes seen Slgns such as

hypersensj tivity, .convul.sion exci t

and T P BERR SPRESHEP SRR one (g e Tt AL e
cdnﬁplétﬁﬁ of EgtoeRIMBf cahifee a@ﬁor&ﬁlﬂ @ottedori apccuimaowgn gmabrhovement of
1S %St?cnl% N g,?a(‘&}d %;SP@Z.IJ stionAMERE % AL Echd UMring this
accbhangéation nhdventeot el thaopjlcdihfs fleas exteindgdd paBED @Wtunfleggo endwise

C\Qerrnnr%F Wld'l%l% 0190%?1 (ﬁﬂ)g b@%teﬁ ﬁ{% ke@mp Mos{eﬁoxscea%%l@s

usta acut e, i sease, |Ie neut rophilifa may
be prirs &f&tophﬁ nig@ssai@icelyend pssaielyl rlafiiEio thhieuterodngt of the haptics

cell count r.kedl . s
ot o 1o 0ipe el M aplp e bhgt AEGTRRE tay BGptic posiivaly

organi sm can be recovered fron1b|ood, synovi al fluid,

CSF, brain, kidneys, urine, agd a variety of other

organs The | esions are characterized by vascul ar

thronbosis and infarction of the surrounding tissue

Randomy distributed red to brown foci of necrosis

wi th henorrhage on the surface and cut sections of the

brain and spinal cord, retina, skeletal nuscle,

nyocardlun] kldney, intestine, and spleen are

o o o g L R I T - o
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Icterus clears rapidly and is followed by anem a The
RBCs begin to increase in nunber by 4-5 days and
WO 2G0a0ms2t9 nornmal 7-10 days | ater However, LepP@EPBE2086/061557
hardj o infections usually do not cause henolytic
anem a, which makes diagnosis nore difficult Mrbidity
and nortality are higher in calves than in adult
cattle In older cattle, signs vary greatly and
beddsagrtosis$n dlentoreehatiop heay ahd inkmmedipiervidienntapailia Ty jnding is a
reéuri]t o%%ﬂw%%vm@@s%@esﬁg ﬁh&/ ér 5a$§lﬂ«lixtcoh9a<§x@ﬂ @fegﬁxllg zmﬂlaﬁ;ag@{tﬁ‘at is,

obvious I n alr han in cattl e g
beu@laapr Yowing) gfdhe thrrmréve ﬂeaé eP’EﬂRé?SéHC HﬁtteRtSa‘i‘tHh‘é’ pfead. This warpage is

CIQIEWI!!Q? mucll 88RLE, et @lQﬁﬁxaﬁ@h 0066 Wbnuleewhith khen allows

el L ow, and bl.ood-tin nt ai n
c"ewat"t‘éemlgi tei/?e&afgfﬁl ¢fifla eeppde pilewing %&Hpae ﬁﬁﬁ;aﬁ@sg%m?ﬁ? {prward and
dekdifd, arenmdd o efid Kf fidaciset mois peb e in ﬂletlé)nsrtipltlﬁalong with forward

maieeet SRy PERGIE e i 6 SORRISE: (17 opr Aa phd il Atso
thé hikeatd iaRareandcafio padsue can tlethe dspioptc tmefuriper facﬂxtate
infec Hons general ly occur 3-10 weeks after initia
ACPHFBELICR The abortions are nore common during the
t hi rihetdpsERibE € TendemBhIRnEHLD Bf b ivemiich cnlireadiong ofibe dollosving basic
oftep the first indication that |eptospirosis exists,
e3R8 EaHME i 1d initial signs often pass unnoticed In
endefrigableYers @B@ﬁ&ﬁﬂi 2RKES whaRa! the @iténdliﬁg?pﬁrhﬂmﬁdnh)bphﬂ are all
younger ani ma|. s and are

Qradi.c rathe
Akl Riktpe aﬂs&d%mrt‘?fwnéegt%e &g sems plap % R Bffer
IO S the 1A, Gﬁdldi‘gbe@ &mﬁtrzﬁ Ipestaﬁditlﬁc&tlemhrbye caylsolst bagg space due to

t.i bodi f
eng%v%%%nh%%%?quraf@ Ph'%ﬂ?( rﬁvTang{g 8P fhn q?ns\{)slsfb% es.rﬂsecg 1d é’nt%}ﬁ)\f %?Psule.
acut£1h9EdhfigARGBh Suchi thdtMdSns BHAFRINab18 ltl{rbli?ghoaﬂtﬂe extending

subrmucosal hennrrha es are, prom nent .The Ki
oSUGT FBROD YR T g OF 58 APHRAREHT A MHEn IR RGPS the outerends
oﬂﬂ@d@&éﬂaa@qﬁmtdmatsudmeﬁarfm EalceaiirioRe bidkevaidsand lfmrds’lay)ng the axis
be swollen, with mnute of .f.ocal necros
ol SRS Y B B B0 Rl g e e oo
nevaASvYes bﬁmﬁmy to tha oﬁtheemim pethp ewadleglpomem d@plt mapves from a
nfec on r
P PR AR 1 LR G R S e s o
extdmélrg@nnmnsrom svedhl ttaat airdoves frolmz pestaiar pesitidnytognesitiop anterior to the
to a |l esser extent, orchitis
Ou&g ﬁhs éfégﬁﬁg#ﬁtﬁgREbcessory sex glands in males The
d| S edas:&:cbmnﬁaztttﬂgeﬂexim mrraduuddr 3 whearety thesaxtenided pertigmschnd optic
ar%bﬁgél'te,l \gl)l(eg%xg Ehe\oloe ltté 1s%cz&%&§n%r%o@l}ﬂg gfl[eg&ﬁ?eg eggsg%iﬁ% exti:n[ded portions
prionyd ingddngdion withomibe ey t The lbmrisl sorBieurad| sueh at, SVI‘@@QBSW&OH of the
011?3[??% cid th& %%ﬁ %ngg léﬁteitfnqmé’}zﬁWettQ tHe Qel BARUF R bxtended portions

causes many abortions in
angd me@mrkvatp@a rﬂ@faagn Thibe ciiary muigle tlatige p the oper eyl of the extended
potihgase i s endemc, an infected cow aborts only once
after exposure, subsequent gestations and | actations
app&e oniie may ovheenotenpeda tie, samamane as o1 ehinddmeuter ends of the
for a short pepod and devel op aggl utinins
exa%g&gﬁﬁg%%antlbodles ot hers resist infection, and a
smalTthe Iﬁﬁé&@ﬂﬁoﬁl@ﬁelﬁ.‘f ddsf Iedtabdvecpaferabdcimve a réﬂme@ttnqlmas portion of

ser ati n test usuaII Rr, s _aborti r
e e e e
Algphatiatly tH&mttdndedJﬁxﬁ«tiomdmpmdo theyopbie magibe adsilenty flexible without

related to the stage of gestation at tine of exposure

Organisns are shed in mlk angl uterine discharges, and

the cow nmay becone tenporarily sterile Bacteria may be

found in the uterus during pregnancy, uterine

i nvolution, and infrequently, for a prolonged tine in

the nongravid uterus Shedding fromthe vagina | argely

di sappears with reduction of the fluids after

parturltlon Sone |nfected cows that aborted preV|oust

o r o,
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I's unconmon during the winter In sheep, the disease is

not restricted to the young, and nost cases foll ow
wa@orwe/ofaarm of injury such as shearing cuts, dop&i/ngR006/061557

crutching, or castration Usually, onset is sudden and

a few cattle my be found dead w thout prenonitory

signs Acute | aneness and marked depression are common

Initially, there is a fever but, by the tinme clinical
hagingreshinged oo bhin porgiont ﬁleoltleﬁpemmmﬂ &ommwyhigleths denyas made be relatively
ngi&' btPéH éﬁ@k«h@i&q x‘%qsgﬁ‘ 'rrﬁ%' 'n‘R)V@ @gma‘?&‘ssanﬂ @M&&Rﬁ&}ﬁﬁt there being any

['1ngs deve shoul der, chest, back,

ﬂwattkﬁop@pﬁem&@rtmnwm@p "the swelling is small,

hot ’Th%q??\}%%'em; $ txgrzn; Rpdbafanse Eé;ﬁfé'r%%ﬁ%gg% SR8 %hds of the
exmdp@pcmnns ramlbet mS@mymnb@e 8 ﬁersble@im!l ofiilp foHewing; tcpystriction and
rematﬁd?@of%eoaﬁa@ WRRLLY, ,haess@en@a@&eaqé BF-Ri-shRRaEBNGERre, the resilience

I gns I nclude prostration and tremors Death occurs In
of 5 BBt eROECADUIS cpgtiifeccomprsior apdrekxation ¢fdhs leng by fhe ciliary

m&&]éthﬁ)ugygﬁa;ﬁgéuwpba@%nhe di aphr agm with no reliable
ante nortem evi dence of the | ocalized | esion

d oskheicgicngadmevijonsiods pirsenilysuefoned kets ¢rapodipentyaeg generally T-shaped
ha‘ﬁggg éa[ﬁrﬁféluﬁﬁlg@l &%Hcs Sla@fana lélgﬂﬁ%f ge@eﬁfv@ly' sﬁkn\?ﬁzt &élﬁeﬁ%exmle fixation

fed |g- evel aln ets and
ﬁr}:aee 2 fhepten gnq ekthg hap fPl"’tt?reInI thejpporal @Sﬁeﬁse@ étﬁt@é? g Fig- 2), the

thh&aheﬁ hﬁéerﬁé’tdhé’@ﬁér%ﬂ 33 Ekg:hth@ﬁitﬁd'hﬁaté Bktbﬂ@fa'tdrédlyaotit@%lﬂ Mom opposite

e hepat.i c are t here
RSP G P PPt d R R AL nP FECRA PSR et with th
radiaMy ﬁutHSdiﬂ|eng oidﬁél]bhtel t6 fGuoitie Rotddnirl N@oswehdt’ -of éfeiHaptk T-shape.

0 L B O P R AL  8 emny

cubzgtabow Skscenualaxis qf thehlensopivee swntingaiyl oguilabdii glhsdy approximating
tth: {a\éﬁfs o% hlélgﬁteﬁt?j p%?l&‘r]f%rl] oi’ ﬁwz%%pguia‘f‘ b%&ﬂﬂ} thel- Qﬁla’g) ma&r& ofl tfte eye is

ear-o
relakeg. tlélmrxgorrmhmmps of i dants dith@ibagy thg ipaer ﬁerlm@wal wall of the bag
deBbdb ﬁlre%g{)ﬁcaﬁﬁ%\%& geﬁgtgllf‘&ldﬁa?ly 1@@:&& ero'rr%laﬁ nB'Hﬁ/al BEstressed positions to

difficul eracute death animal s that show

arquafs keat cqn@gwehgnsdﬁlaq éringpEsh titﬁ é‘lﬂ‘ alypoes sees of grecinparsgpd the
cutwti Rtk BAtBedREE60hE FospBa hipts plhi& JIRBIMG Pﬁmﬁﬁaeay % 4 Sommon

| esions are the grayl sh yell ow necrotic¢ fToci
cincplgppury3iuge c&ﬂﬁ?léﬁprfamrfemns the swrgiue st (e m*‘g&k%r%ﬁrm% éva“ of the bag.

Th Quttg TEdndk esthOhhigics mams fipmeli erggﬁlsahepannaﬂbza rbgg: dall and are
ﬁxgerlc: rdla sac.fill w- col or ed

h str
oy 0 8 o Pty PR s VN AP PEHOP SR Pt S AR capsule fo
lhd.jsmiaelrioyg:aptsﬁie tteeadcsraeety esdrviee itpbitntadderafin thechag aydthl thaene sptic

ahé?(edw ctlé;1 °§‘§§“§"(§Penc th‘MLa h causes the adjacent

urn he c6mon nane, bl ack

di sgas ﬁaptlfa sty dftettiin fae@hbewréhg érnlﬁdllimhﬁ?t!; fre$@irbweérid width than the
i.ntestjnal, contents of animal.s (i udi .man
P BGITD B TR ETRISF RO ST BEER R "0 BT gy eads. These
relhﬁ«e@umwoﬂhamme hmm@ﬂemqﬁ\d& relativedy edsrig talgid itheadcc@ehodating
ac%ogliuo elgc‘ lgr)S}SO 'cllénlélcto %p%c oy Olfets i; rrcl)ahxsuggx% l%ne y! tL% g gro\tlx%ggl‘.gg between the
haptinciigesstand the de Wiight e imizsrihavey obeodstn méeoteatiof the lens optic.

[

Th%%%fe? él\z}]ztﬁcg nbc'e'm%gﬁgr ?dia At aFK% %’tm,oc%tg Q4. AL e1aﬁg in @1@ gapsular bag
potket dvong sonttaction efiheleilistyafusele tp eeablesiooudrd @quqpientwfm?eaptw for
vistddCRbohfiSk3s. are soft swellings that pit on pressure

and extend rapidly because of the formation of |arge

guantities of exudate that infiltrates the

subcut aneous and i ntranuscul gf. connective tissue of

the affected areas The muscle in such areas is dark

brown to black Accumul ati ons of gas are unconmon

Severe edenma of the head of rams occurs after

i nfection of wounds inflicted by fighting Malignant

edema associated with |acerations of the vulva at

partur|t| on 'S characterl zed by rrarked edema of t he

1 .

S . e
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feed and water Introduction of the disease into a

clean herd is usually by subclinically infected
we@20nerTe19 nfection is acquired early in |ife, BUL/US2006/061557

clinical signs rarely develop in cattle < 2 yrs old

Resi stance increases with age, and cattle first

exposed as adults are unlikely to becone infected Mst

calves are infected soon after birth either by nursing

udddn s losrivboilinaned the inverftonethe lans ppiiqdndetegdedhpartiprs, which
prgferataé {)%%s Qgg ﬁl%gjdeli By 8&5‘&%@ fQ@trxceet@: gﬁéﬁraﬁ}eas ah gﬂ%élrﬁne piece

resent in colostrum an I nf ect ed
lerscAfiCtugeni Wlmhr tha invef ends phthe exieairs negias aregptepel joined to the optic,

arfl Qﬁ@&h@ﬁeﬁ&%ﬁné Pﬂag'@ $lekioR, hlﬁéé? atttﬁéﬁ ﬁﬁlbxaeddﬁl h@&dent the optic at which
hages in the nucosa of mal |l 1 ntes

nacreg 4&9 t|¥§
the peendsd FRLIGRS éﬁeé’&’aa?‘ﬁﬁﬁt"*%’éﬁé@“ Stert HY qryefip fhe optic
ex@lnldéd ptibng dié TGhakd Haptic Hoaaklby callding fédble aptioitpers at the
resB se tgat encourages mcrobicidal activity in
ouiEE %ﬁﬂgﬂ% m?%p EEEPTTbl e ani mal s, the organi sms
ul tAleﬁﬁn?"ﬁ i1 Q\pRiSip A JBjUCOHY the ﬁr@Ee@iPin'v@nﬁoB&B pleaRanti@proved
clinical disease This nmay take nonths to years to
acgIPBPHingAersi s usual Iy paralleled by a decline in
cel | -medi at ed igRBRISREAISTRN 8 Tits DREIWRGEEVe serum
anti body However, Tecal shedding begi ns before
cl i iig.dlis sipgnpecdive vapperdats abordiog ¢d the pragernivgntion,
par at uber cul osi.s can e i sol ated fromfeces,
mes i er'f 8 PHRA ST B588Eal | ynph nodes, t hi ckened
i nt g5f iangl spehiesy, and Iess frequently the udder and
the reproductive tracts of both sexes Cryptospopdi osis
i s dfig.einb en eobliewi s of cosnopolitan distribution

caused hy the cocci di an parasite Cryptospori.diu —

par 7 1 & S8 VEROY ST O 31 1S TSR ddrkurs i diegon of
arfo3 El1h.S ar@ashbwiigl i bloket lhesah hinging actitingd tliedamrhaipncs

man _and pigs and is rare in dogs, cats, and _hors

Ot hée: éaypf e Berntahecents of B‘Fé‘é“ésaé‘leﬁg 108t PE%S%&I@W of the optic

bR kK HEngd NealbSR ISR idgbfeRd o5, characterized by wei ght
| oss and watery diarrhea, is clinically

i ndifsg. |7nga|vma$j10e/metbﬁi%ﬂ§/mﬁﬂaﬁeﬁd in#hes®8, of cal f
di art.he RLOS d|u ar vu n1|s a mnute protozoan
Fie® opd B B TS

t hat AT Be “F eemcal -oral route Qocysts
ar e PADUt Akedol f/féblrrtalﬁd%tﬁ:@ﬁgl 4 BéhanBiemasing thel 16nd dT&igs. 1 through
f es and,. therefore, F dlately infective The

isdvea pira i) GrRsBET P ¥l ves 1-3 weeks ol d

see Iﬁl% 97 l?@arﬂ@ﬁ&rg&i"ﬁé‘g@ﬁdtﬂ %cgblg El§nl§i°'ﬁ>|'F @S| ﬁﬁ@nﬁﬁhg’ithe initial
wei ght | oss, diarrhea, and_tenesnus, rese Ie th ME@
PlReSSBIPT I8 16838rta o5t MSkFiph { 2df PRRACCHRDS KPR & Figolllaptrating the
nohﬁﬁlaﬁéldnpﬂ §cd6hinml’iufmg5écﬂlﬁﬁ ofithe @%H’(mddaﬁﬂgﬂéhi; ﬁﬁtsaﬁhal movement from
crypt ospondi osj s i 2 s&wdon1fata §§ S be severe
the pos q’i’r?ﬂﬁ‘b*&%?p‘ff&:h% -dede Mydrirrgipgstiope #&i sease in
cal “F?%'% 1519 880% ailidRive ﬂhﬁﬁ‘:@%ﬁﬁéﬂ&ﬂﬁﬁ f&Ha 16 UFHR $iBdent invention.
i nfections shoul d be rul'ed out though C parvum can
i nfect virtuBES & PR EF RIS PIMEINTS
di stal smal | test | usua
ey aREIE Tt kD] ot P Bsocv%aﬁfeveg SR oghgpresent
m\l'eﬂh@xSislsH@wﬂrDMaﬂ @Al viich ”RpMce@ns patforafs thyyspesmmodation function of a

rerm) ﬁg-ltglgxgg :c erﬁen& enls |8%1V\£ Solg ul‘aﬁli% dstglrgbe}%ce & ﬁér n&aﬁﬁal lens

to SEVEre Wil ous a
wisgthie virgally mtzgammVe, isuthive alvatastetibor mérali lsnsevn edrmmral lens that
pro%lches l§§tlsﬁ E@g@xs%ﬁdat oR& i thﬁ% witiout thWeQﬁ‘n%’tg lasscs but rov1des
racellu arasites parvumis in ran
and resides MAthIn the brush _gorder of the |ntest|na
epithelial cells Chlanydia ptittaci causes sporadic
abortion after the fourth nonth of gestation but
usually in the last trimester The chl anydi a cause
pl acentitis, fetal pneunonia, and hepatitis Stained
snears of cotyl edons may reveal the organisns, if not,
tlssues may be cultured |n enbryonatlng chlcken eggs

Al " S
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Thus, at high levels of tick transm ssion, all newborn

calves wll becone infected with Babesia by 6 nos of
wagwy/oszew few i f any clinical signs, and subseQUEsiog061557

be imune This situation of endemc stability can be

upset by either a natural (eg, climatic) or artificial

(eg, acapcide treatnent) reduction in tick nunbers to

| evel s where tick transm ssion of Babesia to calves is
satlisisoudrs ivisicart aﬁcﬁhcﬂfnisanme ahly veres glasfes ercedorgu Fongrample the
acrggmr%?ga%n% ax}%r 1.{1%?@1’%%f%€hlﬁ(’cﬂ ok %&H@é \ﬁﬂﬁ@@t&é@&cﬁ@ﬁawﬁ@@now and

eaks 1 nclu he | ntroducti on of
regtors eequninidatiemfor persews ig Hesirnid- ‘&S@agldamh? FrauiTh EsRAgB gfpsses o

vifdba B esddisiddif ected ticks into previously tick-free
areas Strain variation in immunity has

beedgtewovist lems Bcorhprises 8 figxiblsaityryens befly.gngjuding & Afgigle biconvex
soh oﬁtﬁerof bvﬁk:ﬂf%% C%H’ltl& éﬁr@l@@é‘e@y Bi8 ﬁ{a?e'rilay rélaﬁk%lyaso@@ﬂ’éxﬁﬁe semi-

nis fever (frequent| 1C
ngyi mhtegh]e pr) a cqmip@aﬁlolg@lf §p1§1§i1grd( amd@g@ ﬁ@bﬁnalsa apples of relatively hard

mAGEAIRERL 81 sLAIRE fRYhd 1BAPRAL GRCAethNBERASAbke, polysulfones and other
respiratory rate, nuscle trenors, an %&J L.ge
relaee Y By Distosialy iRert s HHERATD D HEIAEE of qeflable xelatively sof
mzﬁ@r'mrlgfog menwslb?dy Qretsh_ﬁ:oflé ﬂrghrogélagﬁa'nﬁwﬁllb matﬂéiae;mrﬂ otbkrdlexible
to sjuddgin . parasitized erythrocytes in brain
Se@aBngﬁaPﬁgﬂgﬂegrQPW?%ﬁﬁ@ﬁ?Fy with B bovis infection
Ei t hgk 169 '@%ﬁd]ﬁ’&ts 'tl%%eﬁﬁaldjpﬁﬁ 1D8Aq TRYaged eﬁfcﬁ&éﬂrﬁomons or plate haptics
Pregnant cows often abort Wth virulent str

exsra@rng frog igREEEHLY FEOSHACESSHTR BRHE, 208 1eH Wipies 13 and fixaton
Rauating pestansmesdehios (Fipf 3)&ﬁﬁﬂ‘tel adttriof AAGIGE A0H mAy have any

suga})j% %Jrgrg%prgesf’lch e?spfgh%%%/ah h‘glga ]%:,pt?%fjerab g ? IlLlrl ‘fél& ' ?d%é% as best

seéh @aignaand be pat hogenic effects relate nore d|rectly
to erythrocyte destructlgn Ani ma hat recov

;
t he T hersicy rasdige haplampnoTTy PEB%‘@E&? fa?“a% B rne%'po the optic
any %Eﬁ&slt%&ter Bed@idb andilaekril@Txafiort ﬁirlgei’ﬁ)cﬁtlb@si 14 at theireage ends. The

e AL B SRR S, R Py e

differsitvuk Bexibleweterial.t h an enl ar ged gaI I bl adder
cont ai ni ng thick granular bjle, con

st ed, o
dar K% GPBH T oyt be Ionaictlinll APTBtrodn S ameghp width toward
thrlaﬁﬁﬂgz' &s Jmaydmelpaa_uef Juwhg and bHay hete adwmr th&iiligyroutrtﬁdr length less
er,. organs, ing ing t a
th%rbiﬁa ggamegaﬁ ogfhe ﬁgftwe g(gia 19 n'ﬁxg éegg rt]l 1Eﬁ3{elrs 1’5:1%] & %g%l%rmst of their

leitfthsC aAlthie loptid [ @ BdSoviable Bateeisiln andrﬁcswrodm selutavel te ghe Haptics 12 that is to

o TR S oA BB Ge ERt B  fpic. o
praffbire RMNNESlRerg illusBeted iy srastricidd ofatrpsiiens srimindgid madesjalband has
ﬂeg(%yq\x{n%eysﬂégh%ﬂvg{?gﬂlg 1r§1% &{Hs %?H'Ie h%bﬁéﬁ&tb@[‘z ﬁﬁtﬁ@ﬁptw 10. The haptics

agal ns erum neutral i satian

arage%xye]agmchgtd amp(g@pbje (a‘BQ@\ﬂlq lypges |ar|r1)enpgly amgﬁ@gﬁgelanve to the
e ol 1cF ﬂe@&lm“ea (vwéb Figs. 1 and
opgg g%’a%@&s §§‘§}1 B h i elj altl"g%eng% a tb@%r (note Figs. 1 an

ered
3)sulbide s GiHen GRS SEER o BT OR oS AR s g fnner ends
of SR Hab RS Y2 NHIRE hREetptdfatdd &hﬁdﬁﬁ%mﬁﬂﬁ@xdcﬁ@i; O sreGii the anterior

am no acid codon seque.
sider3ORes seeRFKEEAININE }&%‘M\ éﬁoﬁéﬁ%% egéeg"ﬁ B N 1M e aficRor and
o&b&ﬁ—c&eemos&@mﬁe eThERns Ehswcaemtmemﬂarﬁmwmmrxga@on,

e R SRR T e SEBePHNGPS e e common plane

am no acid sequenceSEQ | D NO 8 Xl KE- B-NdN am no aci d
sequence SEQ ID NO 9 XI KE-C- NdN am no acid sequence
SEQ I D NO 10 Xl KE- C- NdN- cDNA sequence SEQ I D NO 11
XI KE- C- cDNA sequence SEQ I D NO 12 Xl KE-C am no acid
sequence BRI EF SUMVARY OF THE | NVENTI ON The present
invention relates to conbination vaccines for the
treatment and/or prophylaxis of cattle against
nrcrobrologrcal |nfect|ons mherern one of the

Y s - o Y P\ 7 vl Y L e
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may al so relate to the remaining "Npr0" am no acids

after nutation of the encodi ng nucl eoti de sequence or
wo eoovlas2epdi ng nucl eoti de sequence for said prBCBEUS2006/061557

itself "Protease activity residing in NL 0" relates to

t he pol ypepti de cl eavage activity of said "Npro"

I nactivation of N1"O as used herein neans the

preventi on or considerable reduction of the probable
trah §VEkE8 em)ﬂlﬂpat hxig ofubt iopiid Y0. dbefdinddipn wii thetiérsirdon thés normal

ref enbodi nent . thi s

o R B Lty et Ao PRuBL SRR sy e bimges
craafed dre thie dunge$ elastici straircherey Horcesswhinks brep yhet Ines torits @emag] unstressed
coﬁﬁ%léh@@ descpbed by Ruggli et al (2003) In this case,

t I'nactivation of Npro would allow the cell to nount

a Nnalurehg tormg r7f the oapsnbspa;g{set sheworeslsilespnsingulat 4nteripr capsular
rez%x%rﬁl op ) Qés%ﬁar %%?xrel%ggrﬁ o? P%ta]p%ﬁﬁpg §ulta I313the natural

genera |on o unc |ona term na
lertsfwltxﬁerepests|as§tpqu319w1<pfh@fle hasdiegn pérf@wpt/on the nabyrel; léflﬂ é‘h%m
L sulotomy) m

o e A TS e 4 A R R b2 ploroms)
theseapatlerdrefihigneh Tyhich F}tﬂﬂé‘“ﬁ?l l?ﬂ#t“é?}‘ﬁx WaF EEHaYEY rpppthgpatural lens. The
cap R BXE [sUscidbn Al #d élnﬁ&errt@h@ctlaﬂmfehﬁwﬂhg z8h8&ASKch are not

V|rus are understoodp processing signals" as used
sheq-ej n Any ot her S|n1lar processi ng signal known to

the 15 kleld q%gmﬁ%g‘%séd@t? Qﬁéﬁrlﬁ Solidned GNER %ai t}férﬁx‘aﬁo@ﬁngem 14 of

function N-term nal C protein sha al so

cagtopipieihaetéc 1 extend lpteally -oN%ggggpq{f&e gqngﬁlg}mal edwf tl'gsrespec’nve

haP&EGla2anah the'fMmlo8 thetphatd Bﬁ’d ﬁlhayiﬁﬁmngtfmlsm wEfl 48 oulddticald edge of the
represents astrutural onet of éﬁlwr

pigjs-r Whgn tlffﬁﬁll‘eéqe ddhe pgers l@gf egﬁr'a ylsgﬁl t cg s ycbéﬂweﬁ with a slight
radlBIPIMAAR1 aRcdiae, RRHoWS lrﬁlﬁgﬁet&ﬂshoﬁmdﬁ bsokehe rindyl id Fig. 7, the fingers

14(%‘?3%&{%]6'&%%{“‘3&&%&% 2, egy 85{ I<] ttl:chl 3 %0 {f to%{wlr Froﬁenbﬁne positions

ofFQgM in Bhivhaheladially oaler ¢dge9OBthe mngnis sreiﬁhebncwdges 4086 haptic plates
12 c]p;(l rxlxg slu éan%aﬁ)éo a cc}rrlis]rﬁén élﬁ?%ée%Fegé@Arytﬁg 9}59 Bé,thg ’(‘)Fﬁ% i@

en use coproteln
p Iu b |AsC‘a&blaﬁié& aﬁ@eﬂltﬁsﬁﬁﬁWndHaﬂ&lﬁWrB@nﬂdtcbxhﬁxodﬂﬁigﬂeﬁib meNRY anteriorly

SQ t tated, " Eomp". )
and OSTIBH GRS Bt T fr B Rabas uRl &l o Fig. § fogreste
ne@€adigg offek.ehhadiees dijueveesl tharthaapite 10rdidtatspribesds dnteriorly in order
to ?I%an%eene‘%c (%/ ]ﬁ&éﬁﬁ g’tlg gzgsgo\%lacagaqu[yyf 38{ % ﬁp@nﬁé{fﬂl optic 10 in its normal
stagel, yudPigoble fiagrainneticalty lamttartetsyhl@beltm ldjstopen eiéeat ofths optic 10
itsd1® msdge%w&:eﬂ@%s E&?mﬁgefs regun%%ar%td Ak téggugméas&psmar

ctivity residing In sal gl ycoprotein” refers to

commbpn pregting the bensinaprcegsease|of thy tin optied@ibet epances the ablhfy of the
paﬁén)f GPRLQL ?hl@ wg(ﬁa@ 1s ctrélité'éiy@r Ghat# ﬁluah'é\c&%trfcﬁﬁﬁ &Eﬁﬂihﬁan a relaxation

unnodi f of sal d P\4(:0 protein

of EWPZPW&E% ﬁhb‘%lﬁlﬂ%ﬁn%PndEWse“&§f‘E?§‘ér6 OR dilih IrsAaC RKEdgesing the tension

ond@%d thifl dp¥ic HRIm i @iBidsbd adpbhily, thbovecrbitgl thy dfectepriditidilal minus
for_nagninfected control cells in an RNase assay as

Poyesior MSPRHPTH- Meyers et al , 1999 "Not significantly

abowg i ey hevel ndFea sk wekehoht Jﬁ@@glefswlﬁga@@mﬁ@bf tﬁ@bﬂ)tﬁ:s 10.
in an RNase assay as descpbed in ers_et al

Thﬁ@ah%'cfrew @Rl AYFISBO ithike AR Ve Total' %‘é‘gnw vision, and

“AER4i60TBRIGMcdrinb MiinB ABIrVises, et ROWLefrosIDA” the
t tenuation "An attenuated pestivirus or BVDV

dlf&é?rtcf’eféhang%“\}?é@rherel n means that there is a
statistically significant difference between the
virul ence of attenuated peStIé/I rus or BVDV particles
of the present invention, wherein said attenuated
viral particles being attenuated by a nmethod descpbed
herein, and wild-type pestivirus or BVDV isolates from
whi ch said attenuated pestivirus or BVDV particles
have been derived, for the predom nant clinical
par aneters, |n case of BVDV for d| arrhea pyreX| a and

Y T | o o o
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that a certain amno acid may be encoded by severa

different nucleotide triplets Said variant at | east
w@anrioa2ly retains its biological activity, orPEwEs2006/061557

exhi bits inproved biological activity A nolecule is

"substantially simlar" to another nolecule if both

nol ecul es have substantially sim/lar nucleotide

sequences or biological activity Thus, provided that

t wo Ad grevifiesxpopls @f $hedersiofifigar 1 thequighidt the lenisd and baptics 12
prgf%%%g/oz%r g%cg&r@§51%§ﬁ6 %E%) a&x@ﬁmﬁr\%elléslﬁ‘%r%lﬁhﬁe'(buﬁaﬁ Kapton

e sequence 1S not denti cal
SQPBINC (Phe polwiiidshis ebipined ins.A97 iaph think bents el is shuainelly diphed to the

sh‘i@enﬁlhé%%&ﬁn\ﬁéé 21532 25hd Bplcall dPHBN D hadhs €SI ik R EMEM 1.50 mm
t hei r bi ol ogi cal act|V|t%1£$Epot I dentica

andrﬁﬁfaltanfrP 46811 @ def 2B A e S Cffbb%’aflﬁdc%ﬁ%‘é‘cﬁe?ﬁed or
ddch@sdall aineihep@Giiste msqh@qay |1sﬁ(§i453ﬂxﬁ@.d ithhidkbe, ﬂaﬁaﬁ@ dd$/n/to 0.25mm

sgpae’ Sue tedre i P Peiies! B 1A Py Hekaess o

thé fiagdratenemimof one or several nucleotldes/base
pairs), deletions (renmoval of one or severa

nuclAHmaEe FRedmseats sy ngfpddp Figtsd riq %nEhe( ke of Fie- 8
chprRBEn Rhs S Wah alshaped @antsdﬁﬂl‘im&&s PRbPtE) 30ARaptiRed2, fixation fingers

L5050 T 4 B T L2 LA ST PP v

thie@bhpiids @R ( The hijstics 42 dinsihadly heveafi-esiob finppot #4 andihaghe hinged at 43 to
ﬂp%tgthpn and several nutations Saidnmutations include,

BaP"are not limted to poi nt mutations (single

nuclm@gd, itdenrbudrat4 mslhe Qlagla@h@Ric iMistratiore RS thahiaisaif heepresent
. parts of the nucl ei c acid nol ecul es are
mﬁ%ﬁ@?éﬂ““@ﬁ%@? 8 "and/ or addi tional coding nucleic

ac Id d}f?urﬁﬁgg Fr S8 gO $adrd 1smzsﬁ§!egg%uﬁfitaﬂ ejt?@%lkffﬁodemaﬁlral crystalline

noairti e expresse eptli ue (0] e C
lev%ea%&?ﬁeeeeéaae%‘ég i “hsen fons gepsB IS i 8 QOugteh anterior
opftffl i the capsukeorét by &h :Irh\ﬁxod bzﬁ:@hl@ﬁiﬂ}e lrotﬂustclaﬁe 4 eorginboudnear

as. set out bel ow A dltlon ance t he
cifERHE AT B SR RP Lot it O B LEiBr o F PRy it hich is
ndiﬁlallﬁdptimﬂjﬂ tiear, oftdnk’&cemgs cﬂbmdjn ani diodmschr@sairahe whmhnecwfbd by

or er r nC| § o the
refloRe A Pt 3n@ e Rtest Bl T ReBEM BRafOfRfob0 TNE
i ndt@&duaaomemﬁaumb&mmap G QEFRANENxSs, idvokes Rutingithe anterior

regtricted to jnterfero i nt er| euki nscor
copSit HPEE ALoTsbTHICHIR [oaniie b S TS Eetn fefaivFy smooth-edged
cif0as bﬁdnﬁlgdh tiene@n@ offithe anﬂefigi)f capsuint Bhecapadst & rafoved from the natural

le?%%ap%\%f gg‘?‘%ﬁ%ﬁ‘% oPergna% %\ftﬁlr g?neglgegd‘gunt oq”ltﬁlg ls&rg%cal a)"égccetd{l%nfﬁe %gre includes
arl dpticaily qldfar entegor ddugad2ganieuciitera & om thedined e@e obwhichds the

refids 56 & &3hd %3% £8i4Qg 99{5}5&&% & bhind M RETAS 'atvlltﬁe%us Bvity 61

ﬁ &ér consti tuent gOWWDHF used to achi eve

bebinditld wpsﬂhré:agdﬁ]eé atitbvbegdlilike vitigoes lﬂmorl iThe cagulepbag 60 is the
sﬁgﬁﬁ%eﬁﬁ%t&rﬁﬁ'eﬂssof Al & diilVrematd l?x'ltliéttvs)ithlﬁ @L@%&@éﬁtértt% continuous

to adm ni ster he COﬂpOSItIOﬂ via enteral
teqsTTGM AP S Cap BRSNS YOS PRGTAIES Whi 18 A Jens matc has been

remBYdPYER BeSnandeiitiE@uscul ar, subcut aneous, i ntrader nma
or other suitable route, tolerance after

admiThie sepsatar brg 6Gindluderrnraphiletantesios sapsuler saent ¢ginDfd and an
elzﬁgﬁgeétéﬂo& 'cg}&u%mx& at J(ﬁ%l gaﬁé‘ﬁéfﬁﬁ&é&tdf(iﬁé bag to form an annular

osl ti1on, sol ven nonstrati on_purposes
creseg-likersal-ge éqfeéSe(ﬂOTas %Ftbll ilbméwqeeﬂhe B apg P@S%%éﬁ?ﬁ&%ea nhe capsular

of an infected cell culture is mxed wth a stabilizer
(e g sperm di ne and/or BSA (hgvi ne serum al bum n)) and
the m xture is subsequently |yopni hzed or dehydrated
by other nethods Prior to vaccination, said mxture is
then rehydrated in aqueous (e g saline, PBS (phosphate
buffered saline)) or non-aqueous solutions (e g oi
emul si on, al um num based adj uvant) DI SCLOSURE OF
THEINVENHON The solutlon to the above technlca
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Al fort/ Tubingen (Meyers et al , 1989) The ami no acids
of particular inportance to the RNase activity as
worenwriooned above are by no neans limted to t hRCEKSD6/061557
position as defined for the Alfort/Tubi ngen strain of
CSFV but are sinply used in an exenplary manner to
poi nt out the preferred am no acids being at that
position or corresponding to that position in other
b6 AitteSemuadt of seauntedior tapSMBPVf thBDwtuaai d:leqs erétifphﬂiemaisne sfigm

oSSR 1 M LB Rty s

cergtal, @emﬁmll}eronnmmpmrgbp@ﬁmg he (pgilatpypisinghe ?Eﬂi’é‘ll[a‘i'}@fgéhlioééh which
thear{gh{?% lé}% ”g%‘é is g R)luglgl elfiVed %‘in R 'iéns' fihd E‘eﬁ)sular bag 60 is

ar b|o estiviruses w l
secaigpd mbyutultgmtlmeger thiks éﬂl,gryerfl@fic Tryedwizaauipy 7Q- he
hi f '
aln gﬁ?% e h %c%i%g§ ?x{ %rgcérlélgpn%?&}n ej% %a@ élgﬁ{&eg r}%ﬁl%gllﬂ gﬂlgtgllme lens

invobes auomwp mméragmnt dreohsmctippand rqmanﬁlg oktha ﬁ’é}llaé’ muyggte of the eye by
theARSih &Qpcglge QEMU%EP&J? deub 'dffgz%t afbints. iHERY niRkie tQaxation,

posi tion 349 of rain c a consequence, .t he

whisihds Bismoppal et offhpresds. ahangs |h§tné§ cpy§tagfing gy for distant vision.

Cilgir$ HudhE BorftRctifestapaand n@han ML 1RhdNebRfcd nBa#vadi b0 TS brain-induced
in the coding sequence for g%&_a(g ot ein E1 ar e | ocated

cha}nlge e %Wdﬁﬁ’@] WLR?F@B?’P’EI? ! (4] 38‘69”?’88 fing to
%%é(galltﬁﬁl tHQédptsﬁlgpba%% drehed} 587040 ek Q%'c&dr@iﬂg %ﬂﬁus

Preferably, such a mutation_ is_(am no acid

mvganwliuﬁh feﬂ?&ce%@dl nepfpgps @9 Aremanodatien ptien %{fél’?jfeﬁ@%‘? Buma“

crysRRink Bs! AQMoRM ré’ﬁﬁfer,'tﬁ@dc@&hﬁfédettﬂ@ 11&E€ioﬁﬁlaﬂl'éh§jmh$3 bbetilized to
osi,ti on nu

substituted, the nm.no ac
cerf6 i BTG ARG RO (D TRl 5 g el
lenk, (it aGu A 1éhs thid @Eﬂwdééﬁ@htt’slfacmmﬁmhhabnd'msmndﬂal wighoat the wearing of
subst. b euci n

S PH RGBT AT VLU BO8) FELe R ay Bry Geocs re wom. The
lene Sanpides thehensilnglie 16 ahdTishaped extsndid| pettiams or H2B8Gptics 12

o 4o B B340, 30RO

ling434 Fage 7, theiBingeds 1#audSvrallruesdicntiy leghBIadially pithehartigiplates 12 to
the br%f%en hﬁg éi?&ﬂé%%ﬁ; MR mch\@éhwall%\éééﬁed&%\@ Mrine tf'ﬂgers and the end

e substitutions/del etions H30

edges 48 the hapiatees 12 pEioesibsiaodto » EInmYR s gRjgted on the axis of
the B3 E305A, H300K/ H349K, H300K/ H349L and the tpple

del etions L299del / H300del / G301del , o

K348theh Am@li@td@ th&BBo dethe m:rﬂ@rqﬂwgy musde 68 df g eypistparlyzed in its

ld,sh [

AL B A0 261 M NGREE RPN cdBhstldy
magimyng dismeten s Tealleas isBynedintaiie bagihranshtheanteiar ersuleppening 66

anci i %12@!@&‘1&?@11 QRdwite bRBeSaplitsant fr Qfacéxﬂﬁlt Bﬁﬁﬂélléﬂs rl@{he%ﬁhon
VDV gl rotein En> are rowde faor .ex

glyc
shog\gv lemw ﬁhamsgwrln% ) P%tfce]&) inaligned v 2} r%%ﬁa?néna 96 in the
bagS BOHInIL FOt .0 Thd pYRMRIT sidk BAdhe 866 Gicdh 11 etaanapéswﬂoh edpsule 64 of

pr ef ed emhodi nent o e pres i hventi
el b BRI OBRAPT SHA R FPEEN REPei gheagproimity toor
wxﬂacwheﬁcﬁﬁfbridﬁ oipi;[lteh e datidlyl oulte [Tosnds ISk 1de fimgesdAtard positioned

vl RSt B e SUTHoL PR ~ B LE o R e Rt Mg dieres 12 anc
the thaptif firgetsi Ivan phs¢ proainigntoot séanmg Higlatlit 4s2inst be capsukadbag @il-de-sac
r. fa . l t

vl RNt g, e B VBUSEA G LS R PR yordy tote
positizms slrove(infpyokepdioeeintigi % Ho Lheswﬁ@eteé@wwwthﬁmﬁ eqgee of the

hi sti di ne residue at positi Qpyat position 349

(nunbering according to the publ i shed sequence of BVDV

CP7 (Meyers et al , 1996b)) is deleted Thus,

preferably, theBVDV as used in the conbi nati on vacci ne

bears a mutation in the codi ng sequence for

gl ycoprotein Eis a deletion or substitution of the

hi sti di ne reS| due at p03|t| on 349 Even nore

Y . a = o g e e o " ~a 1 -
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[Cterm relates to the conplete pestivirus, in
particul ar the conpl ete BVDV pol yprotein except for
WON2007h0T219 ncl udi ng the capsid (C) -protein and BEUSINEH61557
protein present in the pestivirus polyprotein, in
particular in the BVDV pol yprotein including the
carboxyterm nal NS5B Preferably, the glycoprotein E""
insaid [Cterm is nutated, in such that the RNase
hagtfd f1Mbd Ynd'tBS ha}itio Ginkérs tth eoxgbw OEEéﬂY &i the Bfrvagiiesof the cul-de-sac wall

tivated The t t
to !b(‘gigga]tl{h\’/ ?‘H‘gerﬁ‘b‘i ebsr lg'ttg% (ﬁlp)slév O v Ff?l(s) eletﬁll;]so srx%%eag%l Sfla%e& g(?that when

theb(ilidyy mlﬁhlp 6E2§ papalyzeNIR jts NBSed Ikﬁt’kAthe M4 gtsndhqx@@pplar bdg 60 with a
66 in th
w00, D OB 0o, AP S B s e
baamﬂiwttswnrfevsn@br defornping He bggyc oprotein E'" is

i nactivated Prefera . th stiVirus 0 '
| Mol RearRyS Rhoriaant hOERE piidd thmd BrBRLE t%‘é’%l’ free weeks
folldwiag surglcaiamplmtaaba df e dapts ih Gre cabsulaabre 60 awﬂ@lialtcells under the

anF%_glii %‘I}’%ﬁﬂj‘r%?@%? %P the% n% QMQE%IJJ& :%;Q'kl)ﬁl %o Me}%?t@ﬁé%aﬁsule 64 by

he sa tation
fibgasisp I filypsiPoesirstaneundpholens bapting 1 histela Hry it thehaptps are

“stlrfhlSw pé}é@ %?%h@&pglﬁgbdﬁ l68SAlthe hdpeiBs %m'p%cl&ii )] (1?2g 7) in the

means speci fi ¢ am no acid or 2
fibsespdimatsrialgt: oThep erckls sPgpegtte wHR Rectlgtshentis 18 PO%B%and center the
lerﬁ rn? tH%re§§ eﬂlt Qrderl tb enshre prdper f3rnl#HBABS thk BRtid focRétS SE AR prevent

"X ans no eci f
aislgn oot the o Y FIiggg o aete ST S Sﬁffi?eéﬂfm%’r"%““ be
allofed foe NbtRIsHb Bttsir @f cdNipl@jonariehopt emendtjonAlf siee aillarg muscle 68 from its

refera the nutation(s) in the coding sequence for
rel%ie%(?%t %lygo lan encoded pol yprotein as characterized

by tﬂﬂ@ c%ﬁ,hiapﬁdnr@ shahreding HbroMema |t}libr§33'%hﬂﬁlﬁd R bapRilar bag 60

ned above speci fic .exa ereof is
stigltlyih s i) 8pestonnhiis Shplapcqphings ! ﬁ i PHRERE Y thglens
hapt@s| 10 \Westiubys sohi@ opp@igt aidnwl@mdn@mssm bethe p:ernetuenah tends to buckle or

N T T R

Unidst esumiatd dhiBYEXng of dhe 3o inliglat oharreutherl fervemdiy de cbab)yarély- The taut

oo LSy 9 g B RSB L) 00
fma\tmi/ﬁﬂdls&oiiﬂw enpr Blile fibiyisiz;indused pmlrerandeampegssipe of the legs is not
quﬁﬁ[@ghﬁq}nﬂeﬁgre%ﬁl?agﬁ ff@x’inattlgﬁ of the ﬂgﬁﬁ%cﬁé?ganﬁe fibrosed tissue or cause

propnyl axi's e agal nst m crobi ol ogi cal
disloppiest ¢fghe lengifweaidingdaicad yise eymRre i dksslepmby fibrosis aided by the

rea%v&%rihﬁgiﬁg tRMEM &Bﬁﬁar'rﬁn E@ﬁ’lisﬁ 18 Geds haptit® 10 @alisagrdabi@ir@ ASxing of

' .as descp above and/or |.n the
th%ﬁ@r fé‘i’lﬁ “§ ARl potiEen eﬂflg) 1319 tspasifigppifgesiey Lﬂﬁé?sfba}’ms 12 are
maN@ EeXfcRAdS rikid thd tepcatedt baklmatethd fasesolf fibasise At Ziettonclusion
the follow ng fornmul a

of (os e e fone SErIPTER S PO A PRSI it 12 et B Pbnes

reaS P&l dgﬁmeiXt&éTBlhﬁlcCp‘osﬁﬁoﬁctabeﬂu& e:di dﬁ‘dfé‘lies $1scha§ml®$edvardly The
n N- te nal n S ]
A AR 4 LA Pl AR i

tllepemleutmdpmﬂmmbnpmlmm poI yprotein including the

car boxyt erm nal . NS5B Hence, . nost pref erabhl t

ot DR GO BVIRAANG? BB ORI e ien SR Pyrepatisal
cry@ﬁllme s Sly AuBdsnatib asiambdon zeltelayationhef thel diltany nysélopfribk aye by the
bregfo e, e B8 RO EagP e AT it RSB Py the matral tons
forrdédtait @Bidno CGiliag mbhiselatcpmmction sapes th@natuﬂablem @am@ ryision.

and/ or prophyl axis of cattle fllgal nst m crobi ol ogi cal

i nfections, wherein said vacdine conppses an

attenuated BVDV that is nodified in the coding regions

of the Entras descpbed above and/or in the N1"O,

wherein said nutation(s) in the coding sequence for N1

| eads to an encoded pol yprotein as charactepzed by the

foI I ovv| ng forrrul a [Npro]4 [PS] o- [C—tern] and vvherel n
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regions of the E1 as descpbed above and/or in the
Npro, wherein said nmutation(s) in the codi ng sequence
wo 2007M16209 | eads to an encoded pol yprotein as PCT/US2006/061557
characterized by the followng fornula MELF-[Cternr],
wherein in the Cprotein the amno acid at position 2
is changed fromD to N, and wherein the definitions
are as defined above Al so nore preferably, the
i NV @Ré h@Bmheldatifsintraocalac mb Bistniquely ansirneed orutiipethis same
reat nent .and/ o
POt dgroar TPRP R A A iy B oA EpGABITT Einante 64, and the
vitconppsevrawitsintieniatad cBYH\S ltth affedt scepmtigdagign meverment of the lens
op{}‘ﬂ %gné £3i4 g{ié 86 of BEefe bet@&nq%%sﬁﬂﬁ %sﬂﬁ%@xﬁ%ﬂ df Big. L Nto its near

rern sard mutation(s) in the coding
visinspesition of Big. Ahpwd qoéa@rmdheaﬁn%%ksd@&lrﬁm WB‘E%‘FW yigion. Thus,

thH ?Jo@ﬁlge‘ft b 2@6hr Yoehd) Qhef GhinQUL G thOFiTaty 3nBRE 68. nR&lblkh’clon of the
definitions are as def me%ooas above, d vvher

ciligrympsels Heighss Hesaryle PRHEbPL!S WA HB “ﬂﬁ’%rfaé‘ F‘§f°s°‘dq anterior
rin$ 62 @0hLE thuf EiNtidAGT §oGtidh dfcusliigUblel Mhotaut G deffeuts tiieelens

speci fic exanpl e..of BVDV i s dis
rer RNy Pl PO SHTaeor 5op 8 P L it SHShE bdbsegior
capstledbdanttiacliadireswaidbi xﬂlﬂtltlt/d: o the ghi€R) phne of fhe fibrqsedhaitia end
Henc S abl | I t a
pog:léj%l Il{rq)l }glﬁg) 2\1/15({: tgl?rﬁg %/XSFE orW?Qr/d:tg%d nl‘égcte Ogl tgé fens. 1 ®mén looking at
neprsopivy $ughias a bbolcwbed wadigmitivstraimicopgiiéte Pbgqn@aﬁs the ciliary muscle.
Th sncfllzé}% 'rrﬂlgﬂ §%€cﬁﬁpha§%edth}’é@%idrb?fe%fﬁm@a%n%rlhe vitreous cavity

att ate dified in the c regi ons
prasfure frelaping thescagaderdise 0 anboastiayhoits ’fé‘?m%qsiéawll rim 62, thereby

exe\ﬁ‘ﬁﬁ% @?ﬂbsﬁ@'eﬁd&ﬂéﬁ: @bhHaésion ﬂoﬂ:eE b arediner tﬁ@l}:ﬁ@ﬂﬁﬁ‘wg 0F with resultant

to an encoded paly tein as .character.i zq
en@)\ylsg ﬁ@npr@q;qlmw Bt iflaxa 1N10ﬁ ge cthg r pm[secctngfim to relaxation of the

zofﬁ]\l&f Rith akb8iheydatibny/perintehBSink 6o Ui iﬁt:uraf:rdilp 208 tHefsby @hables the
n.prefer
coBB RGP A oo e B B WBFTorR RO G porercr capsule

an@ cHeSAdTYRed eRlebi @Vitppoi@idto@ush/fie dumis mmndlyd seldivengthe general

th f nct i J t ini e

pla@ﬁt gg’ﬁ §?ﬁe§?‘ tie egg RPuga |1%?1n ]\/I\ﬁaE UCB qU| {Kﬁﬂ %gg&gén? t‘ggl the
pofitiot ef Figf DO todbgintetiatdian avdognmbdriatipn msetasmféngﬂBq U| tin
con ated with or fused.to other ot ei
Car oS SR grepei e R et 8B 1Eh P ooy Sty gt o
unipingt) iahd fhe%lﬂ&ﬁd)ﬂ‘ th@leﬂf hpeiasasl tﬂfhuhmgéslﬁl oy lof dlwopccbislé)stnntxally in
o< B R R ST AL A DA R e v
reapwaikly so thattendviss cmoptpmmfsﬂwhsnb}emtregmf \flet dyitgyiog capsule tends
to Brod¥ce|‘acé ar@&gckﬁggfo@ce Of%lf [Q[ng r ﬁL\wQ\%lr eth@ﬂn%ﬁﬁ%e%tﬁt%ous cavity

el ns? represen protein of am no
preagirelsnd ﬂnatfors&@rd/@ss farapenf ﬂ@t sjretghed pmtmo@p@snelp érﬁgﬁt“ﬁﬁcg‘?’\} dnovercome
thlg g%pogﬁ 'r&%% fclelénd arrf m&m@dmﬁ@hﬁ:xdﬁfm&}%ﬁlent of the

I'n autop as been defined Durin

lenﬁf ddthaugh thelens as azvtgwl@ soves iy adr e kipeey %ﬁth‘ﬁFt ttf:’ |ﬂéfa?P§'§ gllow the
optl@1RbY the%ﬁ&%&%&ﬂﬁé’l&@f%& m@eﬁ&ﬂﬂﬁfﬁ&ﬂﬂoﬁd&&b defonn or bulge

consi sts of t?PéclneLC’slste {1 ted}glat t0 Tooki
fordféfdoo%&b?eél“ﬁ‘i‘ ?ln-gv%?%fél%t“ﬁh %i 1%{3*?‘@?%& di KRpefie to lookmg
at PEEGEANHcend YelltRs ﬂﬁﬂhfe%ﬁﬁ&avﬁlﬁ/ pﬁdﬁlﬁ@,h&gicﬁcsvtﬁs ca‘.ﬁselsr bag 60 to its
B.ecau%e of this gr ocess rot

g G A LBt 68 S0P P B ey B3 it S lpotine ik
corzifidrido affearrememtehalenatodsfcﬁlmd visodng pammnsxﬁ Frg; rlé During
refe the | ny. t|on ' :

s hEoh i Pt e BERERE IR BT bl The oifctive

agai nst m crobi ol ogi cal inf egh tions, wherein sai d

vacci ne conppses an attenuatéd BVDV that is nodified

in the coding regions of the E'l*as descri bed above

and/or in the N1 0, wherein said nutation(s) in the

codi ng sequence for N 10 | ead to an encoded

pol yprotein as characterized by the follow ng fornul a

sel ected fromthe group of [NH 2 [PS]y [C—tern] and

Y T T
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This invention provides an i nproved accommodati ng
intraocular lens to be inplanted within a capsul ar bag
wo@Rooaohzmean eye which remains intact w thin thBCEYS2006/061557
after renoval of the crystalline Iens matrix fromthe

natural |ens of the eye through an anterior capsule
opening in the natural |lens. An inproved accommobdati ng
i ntraocul ar |l ens according to the invention includes a

po®&NftRd oRlib Gelbiasd H}Qhawaﬂﬁblsya@mmcusoncoaﬁdg Bgﬂtb@rmcmlng the optic

SloR G T A TR P TR B ofihd ST SRRle! Ak the inerease
in @iftgeusahvithpresyptd @n tiitbs knesgterid édtlpo fatcumts amvmnqdah@r

ends joined to the opti.c and ol e outer end

o ABh BragRsier o g SFIpUCEE Py PR (elepboRifel0 durig

acd&)ﬁirhéﬂaua'@ ARy Slaﬁ%tramelgyﬁeﬁemdbvpbpéd mrth‘,e hinyeshinring this flexing
el t her

ivatall. ed at eir ne
progﬂaess afig H% aB%fxlxléarg(or é’P%e‘F%erf) ces 912 ﬁ) éil% s er(amgl dssume that the
lenb Iilsrnalaghdytﬂat fvel, thak tha dgria hafftiee 12 éuerma ccbmmmh plané hteshowg 'in Fig. 3 in
Like e .
o B8 BTl e S St oo S0 ok fom
poseutpxeqaﬂdég 9p’®rlt3| datent vieipm positiap of Kign bﬁécreateshelpﬁy@ @t-ram energy forces in
the ﬁ}hé’ég la ]rl]wﬁlﬂ tlﬂ,elehé Kew AR BaeRth 1'tsrhr§trg¥s&ﬁ%sﬁﬁﬁ5ﬁ Fi® 3 and thus

cover otal Iy and flexibly hinged extended

aidihe tﬂPQYﬁélscwed indtipd agcommpdgtiemp] he Jep FHRIROGSSfOCRRRotiRR of the

cilBYAMHE & Orif ARS tndhoRdgn BlovamPtah@ AbxiSig Bflﬂie tidie &Ftdﬁhltst il rmediate
anterjor capsule dpenlng int

posiiien of Kt wetop@ Hearg ﬁuinbpqsglogqu g’hgeg? %GEIWS F%%ncosﬁ A eﬁxﬁrqu‘orces in
thetiifligdshe vﬂii&ﬁirge B efredriverdheosagiitandeespbpdsitonsharé the optic

B A S A b5 B A O e s
froﬁuhsemeaemlomfpoaaom toeitst chmke dqsymrthsmmn tnmretsimlsatq wlagftioniyg the ciliary
m seln SI'I?eqt I C }P g&!‘ dets&?‘% ngJ]s% e Mk%gs%%gﬂokxﬁbﬁ‘ of course,
Phe cap Sk e ou er ends o ext en
in wbrchlcmsme wgaagresttahreenemefprogemem@ i fba fengudpringoflexingofghgyhaptics
W1W]@;dh Akt 4P B@tﬁ%ﬁ?ﬁfd'rl&dfst%&do%&aﬂgn bhGe RaG to ﬁnéa?v%ﬁﬁ%smon and
surgical inplantation of the accommmodat |n%
retpmtaf sclansio itsahsant Histon@opiips dengpdina yrest the pestesyeed position of the
lerRCtive endodernal cells on the posterior side of the
anterior capsule rimof the bag cause fibrosis with
shr Figeatfel dfhavhalicmve hapticgonfignrapions fer arlpnn af ghe present invention.
Fifl138hd«bs @Qt%tlﬁ‘%ﬂh &N F& Sk &i@buttNRIPAD - THENES b BE 98550 11 mm long.
ccurs out e I ens extended portions in such a way
t haFlgt me siovexd single giepolobp tms. Rigd1T Sewisaseghr three piece loop lens.
K h 8.0 d
1o IRl dr Y I ae RALI:: UL #PRGNa. QXm& 91 bRIAEIITHS b B.0 mm, an
mdop&suwtwrﬂimhn@eﬁt‘lapri Yhe. ext ended portions with their
out ar .ends posit W thinpt e5ae Of o ,
e CupE breaP B SRt FhstoRe biRa P2 e iy dFof s i e
fibtded ﬁaps tbdketsh e Wink bptih &) meves fmmalrdjy advagd entd waMardlh g@way from
et er 1 or caps uus opening in the bag. The anterior
AP s &R Shri ks during fibrosis, and this
shr W}{iﬁgﬁb@@ﬁi’ﬂinm@tﬂﬂ ;Srbseﬁhhv&ikro%aﬁﬁbdeg sifwit 2@l described, various

moEiH't gqgﬁ;gn v rctarlno g}f espéﬁp g‘t £ SCORS {eewzéc’ﬁent mvgntlon and all

suchphddifidatibad anda:qhﬁ/atehe aﬁilitn&hd@i’lﬁ $e (cbvd:rbcb ext ended
portions posteriorly along the axis of the eye. The
fibrosed, leather-like anterior capsule rimprevents
anterior novenent of the optic and urges the optic
rearwardly during fibrosis. Accordingly, fibrosis
i nduced novenent of the optkﬁ occurs posteriorly to a
di stant vision position in Pch either or both the
optic and the inner ends of the extended portions
press rearwardly against the elastic posterior capsule
of the capsul ar bag and stretch this posterior capsule
rearwardly. Normal brain-induced contraction of the
nuscle relaxes the zonules and anterlor capsule r|m



curved about the central axis of the lens optic to
substantially equal radii closely approximting the
wo aei70%20f the interior perineter of the capsuP@r/ukmge/061557
when the ciliary nuscle of the eye is relaxed. During
i mpl antation of the lens in the bag, the inner
perinetrical wall of the bag deflects the haptic
fingers generally radially inward fromtheir nornal
wHDSt (esgedvpepifig:ons to arcuate bent configurations
(Fig. 7) in which the radially outer ed es of the
finders andctdiemedntipgintaedsr lepsdvhsarje dhegeusiqemprises a flexible lens
bl RRAT ﬁo\{'ﬁnaﬁ? Qﬂtkﬁo&lnaﬁa@sﬁeﬁ‘{ﬁ RfdeE, MAARPELX LNEE @bl fi&kiBle optic,
common circul ar curvature closely approxi mating the
cur viatlensehodf havieg ivmermere ra didbyraxeeadinggportions fopethp gpjtic such that
the' 14fis &Y évezn%pigﬁ il ﬁf&r&g% bf:tﬁe H‘ﬁﬂf BIG2 iHe e@@tdnﬁ
agal nst the peri fretrica ag wal | are fixated
Wi t ieledsteidyadzedes berbigantetliniote f:aﬂsul@sbag ofithereye such that
coR BB b SEReul e RIAFE Y SRR QphiR BEAR B s o
mcbagfoxwatmtowznei the frgs \@pﬂn 1t€cca¢mqmnwtherppﬁlhé0 gefoen Fcb'rrld near vision.
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upwb dish nithan the optic diameter and are tapered so as to

narrow in width toward their _oute

rel ati vep “ﬁ‘é‘FP‘BWiaﬁ‘Inﬁg a‘bﬂ”r‘%’ﬂ%t%élﬁin? ggv theé‘}(&’S PPiis g thickness
ofbelcad i gelymeasily to aid the acconmodati ng action of

the lens and form haptic pockets of maxi mum | ength

t he 4 i br dagceommodativg feps asrordiag fodping L ibseat Ge 2Rte pa5a thickness
of OBBIt6 1 WRingh. Mexi m ze the acconmodation nmovenment of the

| ens optic. The tapered haptics, being w der adjacent

to the opmiaccoromadatingdemseeadiding {p Clain favhereis the Apnspgized such that
m@@ﬁ%ﬁlﬁ?ﬁ WE 'n{] nefP kAR Bl c@l&,f&uwet}%dgh%e/c@m Bagtvill,

ena ormar novenent of the optic for vision
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ant emrll errl1cf Q em% and extended portions, which preferably
?Sfl RS F'¢ ol ded or ot herwi se fabricated
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adj acent the optic ?t whi ch the extended portions are
capien PRRFE IAMOSE PEFPYSAnd posteriorly relative to the

opt igC Q341 & dramh APeRkEiaRbiES0 1

for r?ed bml aﬁéénglpg%ngl(%{;laﬁ 1ﬁéapt | g fi J[r?gelr\rs g)t tt hel capsuie
elae‘ﬂfléfrcaéﬁﬂ§hedﬁn5tqé?én<ﬁ’§y§ﬁeé‘°ﬁ}’ ates proper. Accordingly,

It i§ a ROl iﬂg@e%s aQJoralq?to%laﬁr? ﬁ]twh&éﬁﬁ%é Hic B move

prOV|de an I nproved acconmodat ens.
fo@esmwabmx@wvlwh@mmsmmagnor&aquwhximns pective

vi ew, of | ens ac e
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di r 8t | oAnGFepRedptne lops pray) dlﬁg g\%”‘i’f@‘ Sr}mlﬂl?ﬂ?én
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is a side view of theé optic of the lens, and Fig. 6b

is a4li kAnsmdaemuocmungﬂens hecoafitg © @laim ghdmhg vaplted backwards.

anterior bow ng ptic S a view

£ he TFensARgUTRIPaEE s sionpling o Lig b el g aRRlpg 0

al ternative enbodinents. Fig. 10 is a section view

taken through a human eye ha\{l ng the lens of Figs. 1

through 4 inplanted within a fat ur al capsul ar bag of

the eye, and Fig. 11 is an enlarged fragnentary

section simlar to Fig. 10 illustrating the initial
pl acenent of the lens in the eye, and Figs. 12-14 are
sections simlar to Fig. 11 illustrating the nornal

Vi Si on - acconm)datl ng act| on of the acconm)datl ng
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radially inward curvature, as shown in Fig. 2. As

shown in broken lines in Fig. 7, the fingers 14 are
wo 20020221y resiliently flexible radially of theCHERIWE061557

plates 12 to their broken Iine positions of Fig. 7 in

which the radially outer edges of the fingers and the

end edges of the haptic plates 12 conform

substantially to a conmon circle centered on the axis

of tibe ophiaccokbnodsing ¥nk atdoatingtpavieim i twhish ismeua fiohadifferent

t he present accommodating | ens noves anteriorly and

aﬁ aﬂerlorly relative to the outer ends of the haptics

such7as ishlabsdniab®ding enkFh@ording @ ClaRaAl Syvikrdlf &e dx@AAinBGortions

effect. It has been discovered that the optic 10
aredli’lgth‘P?téc Sor bends anteriorly in order to enhance near

and 1gnt exABELARodkkins Ris GERBARAS tolMainkt Svhedin the extended portions

illustrates the optic 10 in its nornal state, and Fig.

aregpjatgihapfica HHaTRESFl y i |l ustrates this bending or

di stgrtiqn I
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exepnl ar¥n h&’ﬂo&kﬁtﬁﬁﬁn@fenﬁ fRofdinp0eFains1, OvhkBsiithe optic is located
Al t er nat,i ve enbodi relllustratedln Figs. 8 and
poséenoféféogﬁt%‘fﬂrﬁ% fgﬁ e% 8 POBHPFi ses a lens 28 with
T- shapedah afivhinsodanth 1eﬂ§iaéaﬁ$ngae Qi £ vwireihBRlobES isIhoonvex.
fixation fingers 34 and hi nges 33. The lens 38 of Fi g.
9 dR%-f erdn pevotrmendating lensasdn Cckpm cwhgreinrtbmentisi ceh stexttiieprjanterior
pos#tmneﬁxob@ﬂ) £, é‘i‘% rct-t[lp@t Q 1&4111%6 rrBoL gﬁﬁ Xnm antenorly and

I xation fingers 44 an are |nge at 43
posgiorly ral@nveppg@ oy etl@ﬁ‘lfdb‘hhamlc%r ovi de di agr arrmat i c

il lystrations of {. n
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ved fromthe

lumﬁgyﬁig% kﬂﬁs ca%rﬁrgkg “Féi“gﬁgﬂ?ﬁggﬁbh an anterior

opening in the capsule forneg by an anterior

capsulotony, in this case a ¥ntinuous tear circul ar

capsul ot oy, or capsulorhexis. As noted earlier, this

natural lens matrix, which is normally optically

clear, often beconmes cloudy and forns a cataract which

is cured by renoving the matrix and replacing it with

an art|f|C|aI |ntraocular Iens Cbntlnuous tear
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all owed for fibrosis to occur to conpletion w thout

contraction of the ciliary nuscle 68 fromits rel axed
waee@ro7Qidig. il. The capsular rim 62 shrinks BUF/USP06/061557

fibrosis and thereby shrinks the capsul ar bag 60

slightly in its radial direction. This shrinkage

conbi nes wth shrink wapping of the | ens haptics 12

produces sone opposi hg endw se conpression of the |ens

wWhi ci1. t en@dSactOmidailng 161s ab e®lathe WiRfsn &Ie dphS cdti dgeposteriorly to
th%%ut?ﬂegldt% 9@5’2 %%ﬁ)tg;g \égﬁl tgng??rlgs%s 889 %ge§10f Fo F ﬁ er ?nedts ﬁgthe haptics for
accenmoddtight occur either forwardly or rearmardly The

taut__anterior capsular rime62 pushes, rearwa

agai¥fst tHercprRmad ﬁaﬁﬂw@c%ﬁalegwtaw i ’ét}%ﬂt‘%l}/rfsffr hdpble lens
bddly éxvingn&inallp @ndefitsand PoktBridr dedsinsluding d aRleadtld floxibRMptic.

conpreSS|on of the lens is not sufficient to interfere

wi t Hhplepyromarisingghs epticond fe orapre radiphe Reerdingpartiens from the
o;ftxlc Ruased thd 1%§§J@111Qﬁ0\%&ﬂfeﬁoﬂy SJtt‘BQ:@ﬁﬂr&lﬁoﬁ)Ef ihB RillaBMSody of the eye, the

Accardin endw s ression of .the lens b
lens 491 §&ie & Hg B%’Elmﬁi/arfﬁ gg‘f %EF‘H“‘*‘PH £°5T %W%Utnds of the
exGmiRidlpartiohs formGe tbgdthdriveth o exthaidhg metidad Takspedhaptics, and
rearward flexing of the lens fromits initial position

of Hhglensibringysizgddo by Enplpgipd Bito e Gapsybr bagel thepye such that
cohﬁﬁﬂtioﬁ%fﬂqg ciiagy fastle sdifdahsel tBhlehy withiithle édpailat b2@beMinll khe iris to

not_ buc .the forces of fibrosis.

%Yfrfé?f“ﬁ% B’r\” aB‘P %F i Bith &S copraetinand dheopticde /é? f‘%‘gm@d to aid near
vigesteri or position of Fig. 12 wherein the |ens presses

rearwardly against the elastic posterior ca

le 64
and 5t r efURBtACe pInEL] blaime rdrsia ihp Breemsiee %@Fi?ﬁ Rpftyimide.
c ap%u' e tAhxg &%afdtn?g 8 LV Oh2Lif Bld o%u]g' ﬁi?e)ttgl(cﬁr?g f¥ftions are

t he | ens. posterior position of ens 1S it
silifione Hﬁ%ﬂ M@?@@% and the rtingwamrlatl’oatﬁm ek Hblrquﬁmaie
nor gXP C‘g 9'1 %ereslp f%g o) 9 IQas atcbagtep ﬁ‘l ess within the range
crys aII|ne ens el c CBnt raction ant
of pppraxiatategyn0.6fio f tﬁ@mm Iamathy erms«hhg pafiiohh@e epokiynateie0.25 to 0.45mm
il A el FifoBS Yo SfifohGieRto. frhGhigpt di stances. Gliary
ﬁmsceﬁéﬁnaﬁ&%% m@? % %mhrw | ens for distant
Vi si3en. @inlaceomymodisial énttonilideis whersih apeisnd dvenpiass s @dxible lens
bolfig ﬁzgvixfégoliﬁosrrrr]lgn ; ar\égﬁé/roaglg %25??1‘30%%5%?3%0%% a ﬂe:tuiaﬁaosgycli leuone optic,

Ci | is@if Yengb& &y Eavacgt dtQH&st ttvbeadlatw @&@ﬂhﬂ.‘gﬁ}m&ﬂ:ﬁﬁoﬁﬂ m:@gnc such that
e elastic t.he vitreous
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optic axis of the eye between its distant vjsion

COH&?PPP atthafﬂ*#tygmff P8 optsg therptic yyidrm e SeRsPier Big fppind the iris to

mdveJorwhA RRErd Be dafM8Md dptic kesfoPtd énhbitelndit M@lintermediate vision
Thus, when | ooki at a.di stant

e ance ne S| OoNn.
cagUALSS s HET oA R Fa EoF ot AP ap o St G Sreing 2 deformity
of H?elo@ﬁatd dharet atpladertislabiity tandad; s Gdéfbeihc)hlﬁﬁng &reated by ciliary muscle

co?s%[i)c%on, raleasr%l?% ?16 8Pg»falrém t‘%g?ontt ntgxﬁ fi g‘{oqg{e caé)gur% | 1??\361%]12% it 10 create
cirgosfietentsl ptissiwe 98 ¢ltb qritiovacatiiigehd aftect of adddiohdlaaings Itdmr fora
s rearwardly to its posterior distant vision
p03|t|on of Fig. 12 in which the elastic posterior
capsul e Adatcwnddatinhieds fceardivey d|Claifel G tsihved i omblaﬁar
gener al Xlane of the fibrosed haptic end portions,
t he3§ ensAmagForTdatye lenvracerding 9 GlrirB 6 aichripyaudted fprward-
the Il ens. When | ooking at a near scene, such as a book
when reading, the brain cons&hucts or contracts the
ciliary nmuscle. This ciliary scl e contraction has
the three-fold effect of increasing the vitreous
cavity pressure, relaxing the capsular bag 60 and
particularly its fibrosed capsular rim 62, thereby
exerting opposing endw se conpression forces on the
ends of the Iens haptlcs 12 mnth resultant endmnse
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4. An accommodating |l ens according to Claim1 wherein
the optic has a thickness of 0.53 to 1.22 nm 5. An
wa@ewonmaat i ng | ens according to Caim1l wher eP@I/UR®06/061557
lens is sized such that the lens will not be in
contact with the ciliary nuscle through the capsul ar
bag wall. 6. An accomodating | ens according to O aim
1 wherein the lens can nove anteriorly and
POS138r i OMnYaccdmmbintigtaRIBEREhE @ CRAL 360adEdisRgulidd backward.
Claim 1, wherein the optic can nove anteriorly and
post¥r i oinaceenmpiaimelenspperding & Claigy 36.07hergip the extending portions
aﬂgmﬁﬁngbﬂgkggkampméo 8. An accomuodati ng | ens accordi ng
Caim1l, wherein internal elastic strain causes the
I ens41t o) mﬂ@ccanme«rlatmgllvls ageording trcClammdd ahiregn the ntic and haptics
ar@GEQERLOg to Caim1, wherein posterior capsule
elast|C|ty causes the lens to nove anteriorly. 10. An
accommodating | ens according to Caiml1, wherein the
optic can nove forward and backward with ciliary
muscl e contraction and rel axation. 11. An
accomodating | ens according to Caim 10 wherein the
optic can nove along the axis of the eye relative to
the outer ends of the extending portions. 12. An
accommodating |l ens according to Caim1, which is
uni pl anar. 13. An acconmpdating | ens according to
Caim1, which is vaulted forward. 14. An
accommodating | ens according to Caim1, which is
vaul ted backwards. 15. An accommodating | ens according
to daim1l, which is nmultiplanar.16. An accommopdati ng
| ens according to Caiml1, which is made from
different materials. 17. An accommodating | ens
according to Caiml, wherein the extendi ng portions
are plate haptics. 18. An accomopdati ng | ens accordi ng
to Caim1l, wherein the extended portions are plate
haptics wth hinges. 19. An accommopdating | ens
according to Caiml, wherein the extendi ng portions
are plate haptics with a narrowi ng of the plate
junctions adjacent to the optic. 20. An acconmopdati ng
| ens according to daim1, wherein constriction of the
ciliary nuscle produces forward novenent of the |ens
optic within the capsular bag toward the iris for near
vision. 2 1. An accommopdating | ens according to Caim
1, wherein the extending portions conprise three
spaced plate haptics. 22. An accomodating | ens
according to Caim1l1 wherein the extending portions
are plate haptics with flexible fingers at their outer
ends. 23. An accommodating | ens according to C aim 1,
wherein two or nore extending portions conprise plate
haptics with a groove across the plate haptic adjacent
to the optic. 24. An accommodating | ens according to
Caim1, wherein the extending portions have | atera
fixation fingers having |oops. 25. An accommodati ng
| ens according to Caim1, wherein the extending
portions include hinged plate haptics with laterally
extending flexible fixation fingers. 26. An
accommodating | ens according to Caim1l, wherein the
| ens has extended hinged portions conprising plate
haptics which include laterally extending flexible
fixation fingers at their outer ends which are nmade of
material different fromthat of the haptic plates. 27.
An accommpdating | ens according to Caiml, wherein
the optic is |ocated poster|671y to the outer ends of
the extending portions. 28. An accommodating | ens
according to Caiml, wherein the optic is biconvex.
29. An accommopdating lens as in Caim1l wherein the
optic can stait in an anterior position, nove forward,
and return toits orlglnal anterlor posi tion, noving
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