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Oult~iv~tion of yelhi £. evwr virus in :rýana ex~planits

by C. fiallae A-r'N

Arclhiv f.d. Geszuite Vixrasfo.-schung 9, 4-28-441 (1959).

In 1932, !-1aagen and Tiwiler (9) urere. tne first togo yell cw ye

embryonal clicken tissue. The sustained passage of this virussrann-
vitro did not lead to a significant viral. transmutation (PP34gen 7,, A46bi V_

plats f ebr-ona mose isse (loy.,Theiller and Ricci14.Anrer
of viral mutants (17 Ij, 17 1-3p 17 1)) were isolated by continuouad cultiva--
tion of this virus straý-in in. ex-olanrsed mouse and chicken tissue, all of -

which were marked byj strongly reduced viscerotropy and,, partially (17 -D),-
by decreased neurotrop (14,16).

The animal expJlants (mouse,, c~hicken., mon~key) used by Theiler and
coworkers are not suited fair primary isolation or initial cuJltivr.tion of
unmodified,, paritropic virus. 'The production. of culture strains is best() ~achieved in explants of em~bryonal mnouse brain; strains adapted to this
tissue may then be maintained in ext-lants of different types (embryoral
=ouse and ehicken tissue) (15).

'Theiler (15) grew t-tw pantropic virus strzdns (.French viscarotropic
* ~and J.&.S. strain) in sustained passages in vitro., utilizing. the'sýu --- W* -

passage and ex;plantation techni es as those known from the traxisfor.mitidii
of the Asibi. str;ýin into 17 D. Zhe desired goal, the product&ion. 6z a -
virus mutant optimnal for immunizevion, was not reached, howeyer; T]he -

imrmunorgenic strain 177 D, irdArked by a high-grade mitigYation ~of -its vis~cero--
tropic and naurotropic prop~erties, therefore repres~nt~s a- uniquie nuta~nt
which has not been reproduced to date, -and -Cor uhose gpnosis the factors-
previously held to be essential (sustained culture in embrycnal chicken
tissue without brain znd sp~inal cord) can hardly. be held responsible (15).

It~~~~~ semddeial, nve of these circumstances, to test the

behavior of yellowr fever viras in hua tissue-explants., with ecuphasis
on the question whether such- such expolants are as suitable or more.

Virasintissue eyplants of its natural host --!so offered increased..

fo&,hrethec to the qusto coneoin the stblt o'sri

7~~~~~~~~~~~ ~ ~ ~ ~ ~ D-. onoehnadteruato fteoinl .iisri nte
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- _ __ atF7l. an-d methods.

a) 3trAmin 1?' 15 o' diifferent origtin (Jlcozne,

Wdfi-ý V3 1ari- penindstitut Amsterdam).

ýx -stran -(Rockefeller Institute, k.e Yor;

P- flpats: INe tes ts ~:rcondiic~ed nredoininantly uith carcinomn
r~~ills., -Id Ueapoqis- and "i'and KB. To a lesser eý-,tent, the

chnee D)etroit-6 and two slursis of
:nrml 1ma~tss~(anon, kidney) were, t-ested for the r fe.'sibility

Alat~ir1~iet a.InThe initial ,;rcovth and the maintenance of Heaa
~ASwulnuw UP e n ui m ios e comoosition xias alreacqy been described M1).

n ~ htissue. was grown on the followiing nutrient fluid:

- i~O enciflln 500 U/cc
-5 1.--tetzri 0t,/cc

10.0 i~ystatin (Sub) 100 Uf/cc.

*O -p -73t .

'2.ýrplne isu a initially grbwn in flasks (3.5 X 7.5 cm

~~r~botto~.surfac e,lae exclusively in rollcJ. ue (125 X 16 zm).
t IM,4-- d- ot -b~y the usual.1 method of trypisjnization.

ZM d~~f-#e ~th,3.SsuC. -explants.ý Four fully grown eiplants
-eaq ower -trate& 'iiiubted frA 16' rus.-(diluted with nurietknt)-

to~2 'ors at70. Subseq'uently
- c~~~~utrentwasc~ageddair ad vruspassag -vas carrie ou atth

~ ~ mad~ma1cy-toPathogeni eec(suly on the: 5th to the 7th day
-W Wr 'pross.6f pir,4servationf, 631 viral saxbnles were adjusted to

OPd 7.. 4r & reia n20o o ,ipyzed.

'~ .Tirs deonsratin: he ncrocopcall~y admicroscopically-
t4 61 cto-hoei effect .piarrntted the deternidnation of the 5C,

#t~ - W.LSter tfe cultueL(KI5OJ, computed accordn to Reed andr
aIAn~r ~,priodic intervals the iinfbtectýity of the passage virus iwas

* ~ ~ tstedsimutaneusly by iiitracerebral infection of mi_(.ieper

~ixldiutin, .03cc- vol iu-of- njection).-

Serological, identificatin of the ý~ultured virus. aCll cultivated
.~vius trans-were tezt - for specifi city at intervals of 30 to 50

4 -pasage. For this _upose 0 to 1,O tissue culture closecj of passage
-4 irus were confoined at equal parts -with a. dilunted (1:10) xwnkey hyiper-

Flnzazhe -seram (titer 1:100) and - onlserum; -the naixtures were Lt~u'asted
_ 1 ... foiý 46,ninutes at -room. t~noeirature (200C) and then transplwnteci to

j~~x l~ns. The, specificity othe, viras-antib-dy reaction asestablihed
~- '~fiit'nd ianhibition of cdyto~btthogenic- effect.
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~~~h ~ '~f vPI tm.r fteriP~r. -un~fe sers in eAmlnt.La _s Theý virusi- "

nzazi t r ' of th e avaEibUe sera (1 each of -a, IM~ !2
ima~ne IxL-z frcn -.wn.,Ieys and LrAice, 2 huian- inmmine- 5.orc) .agn - '$

dccr jg y -ir~ibiti-or on e=.slanLs. .4eriaa dilutions (1:20_ý to V820Y v "'-IV
prý.palred nLt:. r.riaat ..era ini.:oca -itb a c-Onsttafit, q 7l t6aho';6
O~rfe,_ Z ose of v~u 100 XKDc' ar"L LInsilledA `.rl f our eacn -naft,.r exolant r~nutsta~. 4 t- roor a~j % 200%')" for 63 muts. InsMe cae
a e~nsrant4 z _i~.latio.-(:C~~ tester! for totho~geniz nibto
a,'ai.'L5U c.ILZbrated a:.ounts of yirnus (10-1 to 109

-Ta~st resul~s.

Table 1 gi.ves a perspective o,. t.he ty-pes of explant and the nme~r,
dof &sae dri~n; whid.~ the v.zosyallour le2ver str.~ins wrere r~zitie.-

Pwnor cell. stran i~ a-nd :'. showed'4 oi~tii~ua1 suitab.lity3 for -2

sustAined cultivation. ::o di:'L~iute ~re ecounted Interwh
of all virus strains (17 ±),ý rrench neuxnjiopiz, .sibi) in, these exp-ldnts,
anca the infection tit.ers ob~ained from the initial cultures corresoonded
Lo vwlues established in mouse tests - at leastj, as fdr as the non-."

4 vi.scarotropic strains are concerned. Investtigations, esgecially the
qu.&.ititattive eva3:aation of virus., wrere therefore limited primarily 'to
virus strains preserved in these cellular substrates.

The cdarcinoma celal strain Detroit-6' -proved inferior in the cultivat11i A,

()of yellow -fever viras., in spite of luxuriant g;rowith in výitro; primr.ry
cultiv~jtion of the Dantronic strain .-Lsil4. failed and the transnlantation
of viral passage strains J(17 D), Asiibi) fro-zn 11et-a and IM3 explants6 yielded
strongtLy fluctuating virus titers and thereb~y i=. eded sustai~ned paszýage.

Similar exeriences were -gained e~zrli~er~ in work wihthis cell straini
and classic chsicken cholera virus(1)- >*<.;.

amnion. Furt~herZ utilizati-on of this cell strain 'isolated bor14 IWc:
Zecm) -vzas _saspended, however,. since the infection titers- o1f thdi vaabius
culture passages revealed considerable fluctuations and the qytdrAthd~enzac-
effect frequently uzas unLrduly protracted and inconi@lete, causing, thi
exr~lantg to retain chr-onic infection for weeks,, without notdIor~t~hY
cel'lular injury and only scant viral- multiplication. The tendency of ehe -

utilized araiiotic strain. to.latent,, cIhroniic; infection -wars exoressed: also,
in the cultivation. of classic and at.ypical fowl cholera virus (13.,11):ý
..o inniediate ansiwer "-~i 'be offered to ihe question wihether this 16ebavior
Ls due to the nixed cellular nature of aprniotic explants or zan effett of* Ithe massive viral dosage to vtihich these exkplants were invaria~bly subj-ected.,

_Ltnt to grow yel- ri fever vi-rus (strain 17 D~) ina sse-cl

strai (LhN') ofte :. i w-ney were conolettely unsatisfactory.- a~fter
'Uhs cllstrain had Drov ed to. be Ju1sst- as unsuitable for the cultilvation

*of claissic chicken cholera virus- (13), the tests weare lix'Uted to l0
nassgesespeialy since this cell strain gave simso isal hne

:n-dicatins contaninatLion Nwith a l'foan? agait.'

ILL 
-
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af~q~ -Ca

ulyopylzd,. imihuuozen:6 strains k7 Dand tio
t~i ~ ~ ~ n ,inthe jo~jid infectious r±use brains) to

~ cell 1t9~.t~i 4~or ,STra7ns- epoli, 1 fipS Iuch
__ I,~nied he _ _ efor~tr~ionof virus alread n initial

Simidjqily, t, pastainied patsaje of all virus strains failed
~resd~ky~i ~icil'es dssi~d2.i~iieswere found

wee, U6- d, irs ras vdth r'eppect to-the type of cytopatho-

.~~~~~~ .ge; .Ued--ýh h;POPa at on

~~~~SSn Oyo0~Tefi 1 sgso ti~ssuA damaze - inte
n~~f fc ron e~lls -apear ii asvl

i' !D Iofl :0.-.0- to 6.)3days p.i. at the eliest and
~ o; 4h day- le haiyifced cultures (ID50 1bg

'1b OA~Sb~~nly,. the necrotization of tissue makes rapid
~ ae;the nutrient mediuiu becomas -turbid due to massive

Sexialin-o~da on el and. te cellular la~yer still adhering t
* ~ .44*. .g1asMRakso the .App~eakqnpce of "moth-eaten1 ' tissue. Judging from

,- -Fr-tjhe-adcbleraea,.chanpe of the-.phendl red indicaitor, tie eellui~r metabolism
~~apaenty.4s ntnsfied duxin; tic h 5 ohi virus ppgation in

~toconx~lCultures this-activity is freuenl arsted itn
-~~--fw~our, ~awv~r aen efre tissu destruction as reaened its apex.

yirisspciixvw-r of t he cyt.)pathogenc efet w~as confirmed for
~~ passage ~~stralns in in.Xciition tests ith ylowfvriunsea

- ~C:We 'Digyeeof vini'.) propa'gation. -Tei'cti''ty titers derived from
~Ž+k~Hlacel eoletslie betaeen 10,' and 10P for the exo~laat and- thae white

ý,the __ ans-are infected idth moderate-or small Viruis c-osaggedo
4Q~ -s ~ssi4 .infcte c~ tues frequer4.l yield le ifctivity titers

--- '166.hecoltest. seie Cujiaton.of -rlo fever 'strains (17 1 and.

A '

-Three iu.stan -aer maintaindd by sustained-passage thiro&&A

~ 4-.

:'~ c-'- ~ Londn) ater99' H&I& passages

* ^-.b) 17 D( terdam),. sta~rting, material: 3'yophylized iamrun-ozenic

)asibi. strain (KNew Iork), ztarting material: 3lrophylized monkey

he ,iceptional suittahiuity7 of thei it strain for the demonstration
of elwfvrvrswsepessed in ,#e great pri= ry sensitivity of

,,tesgxlat twr the- sta~rting strains., th e high infectivity of th e

-F1
~ ~ ;'--'-s"J~.- ~ ~ '~W'4,~544"A4'4'~ '4-4 ~ ' 4,A,-'4, '47A -

-4',-- 44c 24~4-4 *74
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-i w-e ja-ue q

exn2.anty of tan n.,_braient;d taesun tiscl tsrcsV.lle_ý

an,ý' a'-Zo r c~~~.. .cortraSt to ;4e~ cel t
Cellular i-tetaboiZo;.. _4z wir.Z rservec- up to total des-.truction of M~.~
tne exp:L-nrtý. t2btizýu. -,a AX tzn ~ erencez were found in 1;1.e ct ~.
pi~ho~ernic eA~ecý of otrairs 1'; and punrtropic strain .isibi. 4 _

Cznolo aac&.Yro~r.5Ssion and- aegree of virutE vzopigation. inc- Wcourse oA 1rŽ-s rxzt-Jt -i;ýi on ~ valuated dý.rin., certain passages idail~y 0ib4wr el-re Jiao the s~e e-CID~nts zjý w-ell as by ...--daily tr_-tz._nt (x epe-ed freezir.n, --.-4 tha~idn; of a comnisýte_ c'atýure r Ia A
a se~es of al-ul.tancou sly amnz. iaentically infzected explants -from, the 2iM"
to the 10th day p.i. Mhe :eT ezdInati On of infectivity wscarried. out~ an

]~foux. explants per vi-rus cilution. Titration, results are 'listedL in ýTable .ý

i.s is evi aent., de~onstration of virus in the A~rst 2 -to 3. daysý pA.l.
is possible only in decorrposed tizzue, gr, here only in relatively srmi1
anounts; the -non-cell-ular =.edium is stil fra of virus in this early
phase- of infection. A, 'd- -

T~he cul-Umntion point, of viral propa.-!Zation for straixi 171)ls
-~()between thPe 4-,th aun 6twh day p.i. and coincides chronologically wit&&h the

first denoxztration of an m1 nt~se cytopathogenic effect (clouding of the
medium, appea rncee of plaques). -TIhe vix-as titer drops steadily Viit'n
increasing tissuie destruction; surviving~ and 'rints-formi-ng celsa
rule are "bsent from the Sth to theý 10th da*y DA.i

The AsjU~ strain (lyopihyl~izeri virus after 3'- afid 51years of
-preservaition),, in co~ariscrn -with -17 ]) ir s, howied a cywojathogerid&
effect1 protracted b~y 3 to 4+ days during the first thr~ee cufiture passae
and destroyed the exolainted tissue- only partially wi-th formation of zMnalV

2 (0.5 to- 1.0 mma), rounda, sharply defined _ýplacjaes,, so that the explants
frequently showed large areas of vital cells 10 to 12 days jp.i; AVirus --

ropagation was also delayed chronologically - keeping pace ihsol
advancing tissue destruction - and shoued a sligý.tly pronounced mazdim
on the 6t~h or 7th day p.i. in later culture passages th-e. Asibi strain
behaved exact,.ly like the Y? D) strains,, bath with respect to the r~.pidity
an~d completeness of -the cytopathogenic effect and the level of t-he
infectivity 'titer. T

Teietiity titers (KD I) for each of the three- viruspa
strains deterzined in 40) culture passages,, are listed in Table 3.

ýConarative virus titration -in the ex-olant and zhe miouse test. Ihe
d-egree to which the infectivity t,4it-ers of exolants and -mouse tests

co~nie, as determi~nedi both .for the initial viras and thecutrQ ~passage- virui of strains 17 1D and Z h cort VevalUE7tion
*generally iras conduct ed sirualtaneously by transpf"nting viral di lutions'

17.-

.g- 
..

* 17777"



-4 e'iet NV4 1-y by deci;caJ. _c2so~~y y
(0.03.cc - e -eudh (0.25 cc to 2.25 cc re.iUjb)' n.nd

__ i~taeebr~z-.-y). 'Izsvation iw.-s continued for
' to e=445 -in th.e case olf cuixres,, arri 20 da~ys in the case of rice.

rq__~ t~ie a epre~vduced inT~a-re 4.
-~-w.p1en 4 reepe~tcýýy r xoyeu~ to 'possess the 5s7'm sensitivity

~&~i&erer~l.rz~se tst) rnakin them suit-.ble or the initial
?ýLt-Oo .7] tin aaie. as the neuro-ruoic ])aktr str.Ln).

sRlfpp~irant1lr is not valid for tho ox-16ina~l ~iisr
vkNiits aft~r 5!1 year resrvation); at Zny r".te,'

Ww's_; ele a b-. chihr (by 2.5 log1 0 ) infectivity titter ;n.±-n
.,Uý_ uring -anotlne~ evluatiox of prsl pe.red on eyerm

arn - tier, aitbnOUd eti 1 e4~nt, ixas considierably lower

A- Ln e 3- Yr

"NA -' close azexzen In titer values -.7- lant vexs
-ue) 'aobsndfrmthe culture passage -eirus of both 17~(T3ndon)

-V~ai~heAXb strait. Yocceptions wiere found only La the case of a fewfA= -p e ~te ~ sru(13th,, 30th and 36th passage), ;ý4-Ose
~$i~fet~2.vtiters were-considerably, loer in t1he mouse test. (by 1. 8 to

1-o- og 0 ) 1tbýn 4n t-he explant. These titer differences prosb,_Vly are
~ ~ 4. c~t u4eý to~ the- fact that .51=ltaneous evaluaition corid rnot De

j t 'and-in this caze, and the mouse test ti~tration was C.ýIrried out

later, & af& osrwation for 10 to 15 day-. at -2090 .
Th e~e~ediscrepancyý in titer's (lg6.3lg10 explant/nouse)

*-~ -- -ot~rine.fo the culture virums of strain 17 D) (,anster-da) in thae second
- ~asage* doubedlyis, genuine, since this ~iruss strain, vrownie

bcý~~nXBeclns ;Ost its xhg2qitfo fe npley
irwqu~ut6ý.pssaes.inspi-4e--o that., the inf ectivity for

~tis~xtiire strain- naintained tbroiaghout the entire passa.ge
=" u1gh0 iýe4Lafits, as. demonstrýated ~yj4nracerebral tests of imxiunity,.

= -~ U0;4*a2i -on.±'eL.20th. day following iprerInnaary treatment.* As a rulle aVIl
- -'~- ii~A ineqtedcwith -viral dilution~s up to the titer establishned ir. the

e~qlzt, urived, .rezaltiýnk neoe g~n~ between tViters obtained
.frm~enlatsandmouse tests. Such: latently inmm-nizing infections were
'-nt sen i uvivngMee, ini conneetion with the re-m nin" vircal strains

~ i~bdytitration in the e -Iant. As alrzady :,;ertioned, the
cyopthgnie -affect of yellow fever virus is neutralized specificall3y

byý ddi2io the- co6rrespondling 2immune serum. This offered a. possi~bility

t~o the eva-luationt of yellow fever itimne sera. in explants.

Is ~ As. deterxineý later, strain 17 D :(lIondon) also0 lost itsL
p1o-em..Iaty-toy. mlice after 99q HeIla and 44 10 passages and effected. a

-- ý--ltently -A~ni.ng, infection.

- 6
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V a tot-2.of V.test s tL ~imrr sera (2?-------n--- R "I
.aonýe,ros anu ;.ice, a±na 2 hz-, ie.~ after iia±-uizavion iuith !7 iX, t6

'.jrit (~tezsý wS r ai:-.ecl ., u.elerninin,~ the zerwa diluti-on (.2
to 1:2560) ci p aCie o,;f i~e-atr-Izin,ý a const~ant arnount of virus f-166Ot6
1000 ZL) 5Q, strý.in ±7.i;a snafller nv'-*er (4 tests) servied to' es-

tablish t'he 'viral. conei r,ý.t-Iox who,.se c ýropatho-enic ýerfect was Wn -

i-biteu b ra consta~r., s ru -i ~i on (l.;10 tox 1:20). The ne'utralizin .

efLect of t*.e ... .. cr.-.uated not only on the lmxois of thec
zuporessiod o2 ;Atr' ~ iiy cuit al so by w~..iedamonst~ration o~
virus inhe ~ t.in Uhv corebr-s-I ;feuse test.

.,3oth -.e vLS o:Z cvauto pIAzttc the izion of an #r=0un
ser=1 t; s e:X Cacj a C. ;r rcoc i ie ;~~rlizatio-n titers and
inai ces, a:; ,,roved in a nu ber of nar,.11eil obserwvaions. The
stazndarc:1z-tion of ainLibociy- titreti-on ýL. axmlants as -..ell as comn-
par---Tive tasting, L t.;te custo~.ýr .ehj of neutr..,ization in the'
= muse teet, ;:aust awrait Parther investigation.

u~Of.o the acuLture viras. T he oulitural benavior of a!]
virsrez neiine6. iuac.angec. 'by tustixied ~assage thwr;-a2 lel~a and JZ3

e .nS. Sir2arly, ýte athogenicity Oaf ztr--in, 17 D ~ido)o
i' =ce reLr- 4 neci constant durinL 141jiL-i nassaýGes and tha~t of strrain
Asibi for 40 ELps~~gs both -v.th res-pec~t to the titer (ID- ) and

VhD vor ethal tim~e C*) O i..e other 12;and, sTvrd~in 1.7 1) 44m3:Sterdsn)
A Ibecame ape.thogenic for %.ýLce after a fea passa,;es thrxough- is exp2.arits and~

retained tris dhr.~xitccuing -Lae entire cultuare passage. The
iwn~ectivi--ty or the irarnizi.ng capacity- for Ldice., on the other 1band., -wzas
almost eomoletely retained bDy this cai1ture virus strain, as already
noted.A

?assar-e virus strains 17 D l~ondon (9-9140 Jie~la-I ýPaszages), 27D
msterdam (39 i13 pazsa-ges) -and .1s1.(36 nB passa~ges) xe used in the

testingý,, of paithogenicity for nokeys (Hg. rhesus). - thout anticiLp~.ipg,
tVhe results of zests now in -progress,, it seem~s certain tUhat suetained
passage tqroughi hum an tissue .exolants did not le-ad to -reactivr-tion'Of
-e-acerotropic properties in thhe 17 D stradins, and -that the Asili strain
wras deprived of its originlv~crtoy

Discassi.on of test results. -

In 1956, L'agle;, Hebel, Roeand iueloner (.3) ettemted to -yow'
yel.lowi fever -Airus (i*) in 'Jr;ln off th,6 1 cell, strain. Viral
propagation in continuous culture passages covld not, be demonstrated,

ro aefhter the 4~4th Y~3 passae strdzn 17 b (Ionaon)
beh--wed like strain -167 Ad (~.nsterdam in the ou~sa test; cf.. -preceding
foot xnote.

(*)The publication doe-s not list tkae virus straln.

7
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t;ýe nbe 5th~ pnd itj, day pAtj an 4v s rs

Olacotr#asponad txo the ofi~ ~ pntr i USA

r' 0 ~~bri.Zzed 6e. rL-,ains ofhuraxl coqjua~c'.i'.v- - and
t. tAe yt~pathQZenCCOf t

I -a ýDt gt-- -,o .irco;plet e curse lat ZT4AZlb1as or-pendix)~ r~ether coqjunotiva), anxU that, ir..ftei e,~at
_ _~, ne e ~ff ~useAiias ;for 1ao.fte time,. agreeýs ~ezce.Asiviely -with

-00t2sbebvio of yerlmr~ Xever vitirs im huw.nx
dtuo isue (1ea,1B)' did -not i-evei.l

tr fb~bcijm ba6it ti on s an Tiral n orotetlt
61; O~~t es.in. of the e,ýlaxnt, asouma wtdon thalo nop~astiz

is zr uz.ethe 'to virus Is .suggSested therelb;, £oonlfnn-Jag,
-. ýbZne, spnciaI of ye11our Sever vidrs for a txanspaintaible nouse,

notd o Lrd~-y 'an )Iacca22vn (5,now applicable also to
~~ ~~nte4>~~-1.sue o.hn~ n

A.~~e" Zxlegree Uo whcih Ihe dwonstntion of vinis and .antibodi:es In
--a txo2iht I c~pable ol' 2.aacnZ the =usone test,, bas not been clarift ed

A.<tatd2h pr~ esentl stiid-es and those of Dohe~ot7 (.2j) already justilfy
te. =~sumiptioný that tissue eigplants 3.11 :Mad bene;Mi.al app~ication in

dy26ibw feiver 4iagnozis znd xesoaeai ziimll 17 to other types PS idra~s.

5ri e z -in pa-gcty Iuf ered 1V 'Va~ous strains of vrJi
~ supg is ned asge' are Jimteresting ;Eroz several pointz IDf iriew.

~p~tJy b~ ts, pen-i~br 4a-tep a. lew lcitunxe p-assages tbmlngb
ieB ~4 n) W~l t~sr~a Codi)~eserved i~t

e-8Pathgei.cit for zice aftez 24,1 3-iela-.703as-sages
or' a dxainooe jyais (Se th erenta2. foot -note on p,.

~rn~tiontha 'the YairaZble b~ehnavlor of Vneze ,passgesransi
* baed ~n~ ~A.~ivr~en it ~fthe parenta lains., ca =not b~e ex.-

c~bd~as~on -s cntoltests 1ýjitii zaddýVlqinal 27 D stals areun
~v~i2i~lebOh he ot'he; hna, -thýbnoeption o,- id-ral =tatifon ~due to

ý-il2n LoUZ~e-;--C -W rxxl -h eeiim viru p~artClez deciding
-ne -uilt'izate cp-ýaty 7 f -the passzkge laxu...s takes place ýalxeady in the

-ihi-tial lcfa2twrep (cf. Bi2aiaer :-an~i irnur~

( M* Inppreut ~and inmmniz 'g inf ections -of niý;a Derebralfly In-
ecifaipd ir4th 27 D: vixus !.ave been de-monsturated ily Fox (6) and, recently,

:Jr -Cro122ier et eL.. &2).icun lbel , ior -,ras independent ýof tl-e inf ecti-ve
loeoweirer, and eýspacia~ly Df Te yualdty oi c-erta-in is-muogenic

ebrJdn. l oW' ;oi 27 1?. 2 ) str~ conple eiy apatho-enc for
_ý.e in- the iease of the viri= 1l rarid&nt Aes-r.=bed) .anpurently hrdve not

bedicovered to date6.
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~4hmorikeys, thtchn1 . a o oCt.rs ~ -~i ~r
Maore tIMM 245 p' ssa.geE thro1,Ugh7~~a ~~t.~~ei~ b e e~-

t~-jcfriSuc" ds The one apj~arci'cn,2. e±chiev'e~a by.ir1y.4ndneyli'ver -'Zge Of Thbe Frenen neum tropi dsxi± ~ :e--caerionst--at-. A 11"a- not, bý expe-etod a roi.-Cu1o wix±ropShOlm bY t' The trOP.c .siU strain is jao-oti t bo~aus~e z~ prov~ed tincaeuerncrce o--: thid : .*tt~ion from a Te sei-D3cr o#igi. f th~
c`c' `ýGci tis~sue., Ic~ it taM--s ýIc -also -Jin .ijisue %exp1ntus 10f -1to,.naura! hst gixer_-,=s ow ini PrOgrOAS are iimdc z~t zest.,b.jbjihngt'he de'aree OIL, e~uti~ of Uhe -. sibi st~n indueeQ by zusTlalned

I ablie 21. Cti-,rtiO." -f Y,--21o1 iier vixas in hunmi .2 t~iinzzabi7. ?as2:kgen - nujrbe~r of r,,ssages. Ste.mi- Jieh-.uan
i1iere - la-e....zeiu~-brrc.

2a0ble 2.. Virus p~ropag~ati-ox 1=30I~J~) i~n MP mýant~s :in zelationt~o time .ý,ays T.i) Lag -y. ei~~e 'dixUm -ei ,Und Cdezselben
- eVII-,,r~ee mdium ol the sarrie =-Iu~tre, Tot,,l Ijrtu~r (I.eallb .Ii ewee -totl cltc (mediun . J~jssue}. Vi: ~n 1~jn dia

.nicat maginzeirbar - mo -viamu, in roe11-Ž~ep jedimxa.
.. ?3..i~e (a~l \~-iO 12 ) -of 7yenolo fvver istrains;as hdrub I-M e,-,- ants.. fs1ni .ui'nmogeni-c strain_ .ksjicht

Z*~f no-t tested.. liac 3- jaebriger )!onsexn *nemng!t
* ~~~p-esenrr-tin :for-3~yer.

-Tabie. Cm,-g~arat-jr 0 e 1.Itration., f ~ye io-iive _f train$ _X7 D) AndýSibi. In 12 -eu aatnd In cerebrCL =us-- iasts., is gv~s- -4

.Zahl. ~ ~ ýa :~ ~~ iuein Iracketr.. I2er.ente~sIffens~enm maaoh 5 Taggen - xrezet iaonkey snmatr- Aays.hlgr

-'lg e -20, - -- rr -a -er -,alion

p~le-szJý _r~e~g-n- a,-0, Z

kw Uscxc~inap-le A13 to Zh -dc zJ

of B~pathbzin-


