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PQSS~BVB :::.:zorA:3S V S $TH OLOGY OF

-y 4 Z. _08n he:: a-d CL 'Hannou

At histie tat k zcy~ is being care uti _AAc
remn rbdin th virus type s trnmtdby farthr-opods.{or arbor

vuses, temderived fo hBglsatbpd--oornd%,v,!rus,
wefel tisusfube-Pore publication of the ~~trsl

so ob tained, to p res ent fo r 1C.n e -i.rnfo rmrna i o n of c"*Lcars4
> 'iefrevewofarbor virus-causeci d-iseases present In the

A.) ..iernenaeadwh so-u1d t"here fore .be sought in the
Meaditc-rranean part _, .. rance- .

* We have limited this study Only '-tCo those ar'bor viruses.
whfich -may be encountered in 'our regions either. perwanentLAy
present or present due to a regular ann-uaJ. reinfection pOrocezs--.

~j iltheref6'ore omit on one hand certain European d.iseases
suchn as tick encephalittis of" Cen'tria" Europe of" wzhich the
e.xte%,nsi,.on (Proved by .the lab.-oratory) does not seem to h~ave gone
beyond Austri.a to the WI.est, and on the other hand we shall also
oM-t affections of Possible but" Only accidentalJ occulrence such
az den-me and yel o7w. 6X ver. "These two diseases, -in fact., may

suLo Pd is su rted by a '-:~&o he Nat"ional Institut-e
of ygine~nsitt i~aiom~.d-i.~e aend carried outb

; ateur lnti' tte, (Tst.-tut'L ?astceur) (Depart'Ment off Yellow
V a -A.rf vrse) i lc22abora"-,"on with the O.R.S. T. 0~..

$zcdiaiL~no.~loi --)-te Vete i;:Co ll e..,eof Lyons
in~Q_ ceyon) 3Cai 2 Bacteriol'ogy)ias-

tn.s ~aUy ofnizoontoelier (Chairs of-
7.:: 0uly ?z-stooy n ne ous Diseases), and
I;-~~ also ;*i t10& . O. FbAh he participati-,-on f a aoatory o:. the

?..~.iol f A ~ ~.~tar Md *i-e (-'co-,e ci P i plcat ion de
~~cn~ .~;~e of Ma ls.



cc~~ ~~ Velmfc ~nc f2orm except ;:hon the rucallses thnem is. inroduced (by a ieIc ain)i h ~~tory "hCh te v ectI;or _1n s ec s a"e prs nt a e tm 02 :oYear d u r in whch s u nh cts biemn The se ciJrc,,m*yacare - excePtional but they may1 be observedocaop (e±:ever i~ioen n 119,den--ue in Greece -in 1927) n cvere s the v-1rus cannot to--h en a s a blsh 1 t;s e12-: i n S u C nin Other words it is i-'nca-,-a.b!Le of survival -',rom onc zeso othe. nxheeieiis arre ctd and t6-he en-Lemic 1it4 01 nma-y not result f"-rom th4s.

The necess-ary condition3 fcr the- deiitv italat -zonOr 1'or Z. seasor-a butC re'gular pr;anc c an ar-bor vir.-- fna georaphic area depend, on severa1 Iatr whch are ew.nto be better u44nderst% ood. in orde:r for., t-his instal laz.ion t~ooccur, it is necessary that the I'reservoirll ani-ml s..eciesc beP -as e nt as w,.ell as the "vector"I sPecies.

The rervi"are tZhc "-nimaals i-':_crI, may harblor_ the'I. v I unr permanen" "'as-ion, an-:* have continuous, viJremI-a which is casu2i cient level to pri.the inifecti on of vectors adassu~iintyprolon6-ed in order t;-o expolai-n thIe consezvatifor. cfthe virnus. The reservoiLr speCi-les may play a -Ole in th"'eintZroduc-t ion o Ir a vi rus into a -c ountry and na as o in i1ts p res.er -vation .1rom one season to tha next. These an-imals are :no!tQ necessarily senSiti1ve ho.-ts in thne st rict sneof" the- wvordsince they may actually not present any sign of clinical a-ease at all. On the other hand, certain.In sensitiLve- hosts, iLnother -.words animals w.hi-'ch ratto the contaminati---on wi2t].'h tevir -;ith the occouz%:ence of the c.i-*ni-*cally detectable diseasewhi-ch may terminate in deat'.h, may not present a viremi-a ofsuf ici e n l1e vel1 and durat ion s o as t6;o permit.- 1 Iransm".is on(epi"dem-.iologic dead en,,"). &b ;

The "vctrs are the biti ngr insects in w,:hc, after the-eneo2f the very de-fi.nition cCF the arbor virus group, -he*must activ.-ly rau.Ltipl-,y.' There- is a mceal C n ctvblood-:hi-Ch i-'s t"ak1er by biiga viremic an-1mmal, an icutionphase during hihthe trnzisin izs imosble (ph^ase 02
cand the.-Ln a paoc d ~rn wv.hi-ch, by b"i r anot-her

aZath-e vector ,.ill in-oculate it it h the vir-us.

The~~ eitcec nmswi izypay rle 0-4 roser-roir 2ca et ain arbc - lSCishe b-eyond any doubt4-;~ r nc he -dter-ra- co:-ta ar ea; so-me anima-ls
~~: ~ ~ .A -ow eorir se ie(c- Cstane n inoru'eys)a .,on.o .among, tChem, bu- imanyI~ --c~ c ids, or rodents, ofan-zd dozme ztC,.C rmmals can1 reXci wel play this role.
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'V-z... .t V.. vczr ,the en'omo"-h--
-t r '- . on can. C fl nda o -I

0 nbaypovnt ave a role in thl,-e transm-Lzz.on o:'abor ~ viuc var-iouZz b~ece es of6 Culeyx, of" .edes, of :',-,n.-onia
ot; C:oz et.) an d also other relateod sp-cies many eventually

z~~~ 'zpiae n the-- transr-issi ,on cyce.
3, soze n-. t- h - , st-dy cf thece vira. diseasew
ul b e'*y rev-~ ;ihnt thce esse-nca of arbor v~zses.-Lan 6 ofhe So viruses-a, 4..C :.oti.po tnton in h..~ n
~c:..L. -er 1ahc o-;y,7 have ~- n~nfra lnr:; time, but

c! r c hnas beern no -tetttoo realat- z~sae Cz:~ S' so

X1 -
-'I

01 L,.. "k.-. &.or L*

Of.Io-6k;- . .ever transmi ttt.ed by t"he
"a s o f ye o.-.,* Pf %r

U-4-c2.tet, h dianoi o ege, as -is well known now,
wps ofe n~d inte eror&

'~ vluneerswit s~ta-:n fom atients with cln'cal
-L- dege n udi'r~ scera taken In -1awi (dangue I) a -d i n NewGune ~~ne II) " uz e in fdatin ti vrus t o I.;he

co::ce ~ ~ ~ ~ ~ ~ -oe and inth ermofe-irieitl nrA
C-oata 'rs awri 4r'* (c5) discoveringthe~~~~~~~~ 4-..tnti popry nte bra n ofLe-ho id %en f nocultatedf nar -ms virs zes or

no -%:a -o Oo'. id and ta,4.-,satle ~l be neurortc o hemuead to
,;-e fft e ,-e a ii'o -e 006h i~ "n se -,. on-I, a esco- an.A iz- U,^e- aco7i; Oo exeiete anemper-atr(er. an th pwer' .4 .o haaI-on, anraeias ngthonCA%%; S "rs-:,a io-. whc sr more on desnthhe ro. y ru 16 thywudi

~~~ 'IN~ of-hrcnc~~ e brc~aofnocuelavis
.. On p ,a ylo. -0er ra--o, ic fo thce oaise and t

t.~ d by Q* .nrih=

0.: fn in adi -o to r u Ar t0a ze7 w~ue andi-.~Gru
~~-N incuze viv.zioatdi. theL Aa-zo aley, so

::dv~:.:raCai~onia ec.,an -a: nu he ofr ire o e s.u
~ . ont iuso stheiy db n

*r LO. -
t.1 
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W-hile so*Me 01 these vi-:rUs'es aedfntl ahgnca.
obvious epidem.iolo ic interast, other viruses, isol''Ced -fror.

arts.hropods during, Systematic studies, are still not relatoed ito
any sPecif1ic disease.

Inasm-uch as the subject Js li-mitE.ed as -.-: have above -1-s-
cbe", we shall here study only three of thPese vir*es th

W'e s t -Ni4.le viru s, the three-day fever vir-us (Napls and Sic i'.
k.rities, anid the Ta hyna vius

West-Nile Virus

This was isolated for the feirst timAse in Uganda in 1937
(Smthbrn t a.,1940) from the blood of a female patient wt

fever-, of the Negrro race a.).d living in the district of' the 1W1e s
Nille. The blood was inoculated into ma.ice i.6n'tracerebrally one
hour- afLter removal fr:Aom the patientL. Since then' ,%h virus h-s
been isolated again in man in Erypt (ivienick et al, 19-,tree
stiai-ns), (Taylor et al, 1956, '23 strains :Is~lated be-.eo D95
and 1954), in israel (Bern]Aop.f et al, 1953, epidemics of 195' ;
Goldblua et al. 15,piecof 1952, nine strains isol-ated),
ir the Bellgian Confro (Lucasse, 1963, oesri sltdi
1958), in Sout~h Africa, (Kokernot et al. 99,adfra~

secod srain has been isolat-ed in Ugranda (odl,16)

T'he activity of tChis virus -In in.fecting man is thnerefore
wall proved by these rape ated isolati-'ons carri4,ed out bot$-h in
the south and nor th of- Africa and israel.I

Tha actual area of7' prezence of this vi= ay be even
larg;er, but tesuspicL~ion" iL. based onl.y on serolo'gical e-xarnina-
t&Cions w..hich are difficult to irtrrtbecause the Wes-Nile
virus, beinng an- arbor vi'ru-s of theia (1Group, possesses co~.on

antr-nswith -,any viruases of-: Ihi rup ts. presence in
certZain geographicL areas (such as Eti-2iopia.) may have be en a
cause of spec-1-I C4"l dufficulY urn Cncourse of sarolog-ic
studies on yellowv. fever.

Ot1.er, sour-,ces of virus have teaen isolated from animals:

a~rc~, ~ - a~t:bo o osqu2 Itoes a- -ona
~et±)ca n gar~a(Wodal e a., 96),Culex univitt' 'at-;--

an %,aena-'us in Egy pt (Tylo et n,151,C'.=
! -" a" -Pom Argas hezrmanni in rzypt.

b) b'o brfs in E-pt from a black bird and therCck,.
:~I~cn (o.. t aI 1953), in a Iel in SouthArclfo'

~ catu~ tthe end of Api)(Kokernot et a)., 1959),s



-P 0 M~~gp t~ br. L. oVf a horse i-;ch dc'ed

This en~~iiof' the solted strains and of" th"ne C~r
"acsof . elon many seem' somew'-hat IpedanntIc but

1.b l ze~~e because it, P-r--its us to conclude th- '-ha
_is ~ nc _]n j3" st:In 7.L:c a and.c thouh he whole nrea up

i Ciet Lnit~i s cied

c.fl. oz, rasit opn o tu f

t~ne of S4 -. of -- d

-- ~a -ao'g--n-ph-pc areawer
z ~e re '0 0 3 11e v e Ctr 0 r n '-Oie tb. tChese are' at tha

pn~eof their,- develo n L. which whe Loa bite erte-
an e~.dmicmaywel tae p -,acec, t e human p a t Jnt

O:cse!n:n~f- a V.r.r- a hC.. fj s te% t-o inf*ect th vector
:o 'u it o CZaybor eta,295b) But vwhlle th e r out e o f migra-

zZi-on of br' wh.-.-;ch C ome fr:omw-J A si_'a and 'oass t.^roughi the val ley
-2 he INl ais wei "xrowr, "h~e m- nrrati-ons of' birds betwe-%*en '"he

~Ccdelta and%-A: thRh ?:c "A, del t a hn' ae Oeern studied to a 1,.e s -ar
lkzn. _j<e anima s e1,swc a 4-iliaed in t-h- viJral-,.

Cci -ae especlally th.-e mrai birds suchI as tecrow an~d
possz~ysome of the ,a Z~a2l (horses) the most -...equa 4 -.

v"t-s re ceCull x mo0s (:c 4 Go es. A I of theLse anirria± SPecies
na presert and indeed quite abndn '- a "he dite- anean

*zr,;ion olf -Fra._nnce._--

- Wat ~ethzcZ.nia.si-Z-s of the disease due to t-he
-"7 virs

C.s 0~~ S: !,-was observed: in Tsrael
5. te 0e: aii(~k; 1953) and 19527 (Gold-

I.~ a,~ nt cz --?ra ly occurrin-; diseases

vi csti on t ae o p~uc ~t eseo trainsio ry~ l
~~~~~~~a nct~ ~y~*~~ ~r~r t o~~ ... ; **v f_:_*l-hjU 4

r



Dtnhie cour~so of epcc-_si srael: olbserv ' o;;cm
Jully and Septem-ber of7 lc LO 13,tebgnigo h ~z

ease afer' a Poriod of inc1ubat:ion which sco.d to be frxm
thre t si das, te udanthe te, -oeratuzre ?npidlyiIcreasing up to 40 0C. In"''h c,-,jr4t -ases, ta fever-

romained for three days, then 1gradually the tempera'r eLld urin tLAhe course of the A4^ owinZr days in OrAder to beo' back. tonormal .btentesvth and r~nh day-s. Goldblus-. has ob-oervecd i1n aboutL one case in oen, raecurrence which tlook 1011:eono to0 three days following- the f-irst cattack, the Cureclasting from three to five day- during which there was a returIn%10- zna symptoMs in a s onewhat Ctte nuate fo-.ALoert
do-ree of' bradycardi*a was oft-en ob-served during the r.o -ne nr--- o Iho fall or the to-mperature curve.

in ne-arly all of the adul ts (about 8prcnt)adn
somewhat few,-r- tUhan 240 percent of the- chilidren there werepresenit Severe frontal headach.-es with paninful raovementI- of t*heeycballs- *Muscular pains weeas onitn ypo.- -:nd

some o t'he patUients (20 percent) had int-es t inal1 d i ffCi c utI, e
Nausea and anorexia were more freauent -In t'he adults wIle
emnesis was prim~arily found in children.

M~any o f t%-he Patients, especially techildren, had, dur-.ngthe first three days of the disease, maculo-papular ras"h star-~~~L -n i he trunk and ext-endi"ng som-.etiLes towardtehaan
e xtrmi e s; this rash persisted a few days and was not fol-
lowed by desquanation. T1he hemogramn showed -little chan.-e,alzouh there was alw.ays a moderate leukopenia with arltv

Some^ lymphadenitis was fequently obser-ved,, espec*ialyamons adul 1ts d,-* ithn sw..el1ingc either of a single lymaph node orof the cervical axill-aryj or insuinal chain of lyph nodes(moderate swellingr of thne size of a pea to that of a chery).This adenitis persisted dur-ing the course of convalescance an~dcould ev-.n be noteod during thec two months followinz t'edisas

mn~ngeal irritation, -:it- thve Ierni- sign p o sitive. nhec%
sem~more , requont in chilldren (one in seven).

,n coddi".tion tWo thsty-ical. ctI-ur-, ceti ccm -z -Ayba -.-.re Or lecss frequ",en',l-y no"Vec codCt the sp.ifi

Z%2,uumnoted a t- oe. onof zhe- face
"A ?V of anu r re Spra toryi ar~:. cn c ::,-a!a-

:~y~oneide:.rec, s-in-c e t:wo o I te P.*t.IentL-s w'eraeoven



z~zcteciof, having - ; th,-ici Finally, fin :L52 Gldlu3'
U. I. A. Go*db

-,otdin a .~e ~ce"t splenoaealy.
Thc.j alis'acnze evolveS o:accir with'-out sex-uelac but

convwalescen~ce, especiall1y in th,'-e adlis accom-panied by easy-1;

7 -: * -

Uthi" ccS~~ of ' Pid eii &izea.se _s co:aoParod *nith
10e C US 0 notod -,In chil dcn _-'n t'I,.e cd~c:.n 'alre

-d - -!nc -ha Jna r-- s a ess nta!" Ldont" a
az~p:Le as3~w a lezzc porc ntae oc ce r 4 a.n spci

~yp~m uo22 *-yt~ h.lrndi~n~l ad an
'31 - -on-r- -I t! 'ru vfz~*solctfon -

each ~ ~ ~ ~ ~ ~ ~ .. Jo' ff ae z~e ahwt 'ne papjulcz and

um~, werprace o ac~dna raoashy ~c

coceiad by mds-cla arsadrlivysereyzpo-
_N o(- - ig

Every year :'n Camarjzguea -er- "r zu~ore or less fr-
Z111'.tcasces o--: Lever J.:.zui ha~- ~~eIng "fIee-

' LO L isea e -L .. o there under the nameo: Camar(gue ffeve-*. is p:?obabie that. sor.e oLtescssar
t; to en.4IV o v Irus Coxsackle inpricular),mbt :it sut a! so

~~~e% cos*ee tha virus of tha -etleis one of h zs
Sv *ur-es fn question, nsc as the clinical Pict""- o

Cii 4isas is.- -ut smlr t hth one -v "have 4usz decri be.
4C b v*Lo -.;z th 1-0 c Zs~'P s in he abisence of- a.

I 2.n It epi*dem, are only o ,-? , fn-icatfva and do not usually
~cz~ ta defini4te dani.;of ""e Cf. -Lease inthe abs ence oI'

*-oatoy cn~imaion ~2e .~lcertainty o -damgnosi s can

*...~rals we ~ ttrbutd o onrcauses and the presence
oL tis iru in reionwher ithasnotprevious ly be

~; ..Z~-.LL VZt~. 'J0 Z~ a ±y eos iy confused
phl zzto0 feviar o h re-day Leve.

1; 0 ot i'et-i viru*-s, the

0.:o~bl due, t o tn'e pre - nry
3 ; i AL aoz. 1



noa~r of 4h ~z h - ng.
ktrhrc c dayz wa s c~iJc~ niec cjct aa~ :* i

c~ 4"a cd th -hlebo-c-, be thevct: 2-*

inocu:lation of-: v o Iteu r tpcrS Z.-. Z.. ftce Meu 1' -at

I.n pteof this f~~ h l~i3I srto~ ;rc

to variat;.Io of each placa o~ii tj ztne ecy c on -" u -
zio wih o~.-v,-fcc;'h a:,, not -rn I-

t Lf Ld a nd v:hi-".chi :a y 0C Cu r n S' c 1-. ep :dearc s

The mos't Ohrctn i oac enez to .have ;.-,;n c,~
servod =TLonz mi.iltary p ers onne- who haoituallvl&;c -I*id
to 'itr~a e .adw asSe..3led durinrr the co- se o

I;r o -)oz se nt -to C ni.-.e-a 0'55~2G and L~Sicily duri- trL e
deba-rlwkijrg of thea 7~ncn~i 9 3 (10,000 ca-cs).

.atc~~~~~ye. (S-aet~ J.*

we r Zan fto l o n. no d of ".- re to S :1 day , A~
of 0 "he dQ*sc3.se is -uc;-.e sudden, %.o %_ s rcce yAsn

_ion ol l:a.Lase, th:'er th cl:ng sy.po~ mzy spre
rae y 1l obzerved in t-h^ sn- pat"Ient: 4ntensc rntlo

0:rb-"tnL1 hca(.:ach.e, pain d~;mov.-nents of the eyes carld h c o -
92.~a ge-ra sston of -a2.aise - -:it k#idt oA.hnc

acrn.d th ack,.. hl-ma acd, s a -,-% r and artficulax ai~

r1nauze. 'n +-tie wit e.::z-z L- .iial c 0-Stiaton:
Eloore frcocuent .;e .. . oarth en" of t:.

C.

"-- f -"Lun a~> ala.avtic so szanrz~c~ h
~~-- Z-' Qt- * N

i-t;0u IC'C'



rh... *z nor o:- 0. &ato ~ ~~~~-'

... . -no " mc -'-zinn : . e Sk i -I
.xL; f -. "re c -are sno Y anm

~mi~of he fnce. and nec has not been noted in
%A :: s "s in 40-50 percent of' the cases

, .. e "---: of the feve as was not-ea earlier by Castel-
_n," .." ') d_9-, the course of an epidemic

""o .....roz'" z' flu" :no-nilal and the changes in the
.. ...a. 2. are cntant.- l. -u-"o-'cn.' es ':-ci ail_ -- w'ith 2,.inpocyto-SI en frogressive - of theC .. : Lo lle fr 0ay, . a

ru."3o, Ic p olyuc-oars an-5 increase i'n the r,±-Toar of iy-mho-
":-, during the cou-c e of th- followirng days so that - the
._ o- "the fall in fever we nave a leukopenia with relative

2h~ c,,a -ready-, or the course of epi-
ha...-c have been found in five . t of the volunteers, w ivh

-_,!O or utiple recurrences "hich definitely seem to be due

"..n this clinical picture is compared to that of the. :-,e virus fever, we see ena .n e disease is typical

and . ...... - uri-,, the curc o epidemics due to one or
-I-, other of tte viruses, c-nca!I examination should permitat -east orientative dia-nss

CA-- o,--fomo " both
Actually aIthoAgh n-any of tie symptoms are comon to

c ~ions, as they are actually commmon also to other viralc ,er nevertheless some important differences.

Thus, for instance, ,.hile the rash with maculo-papulary
c u ton g-- " , c, , from r e trunk and later extending is more:"cicay du- to the West-Nle fever, the fever of three

proces zne intense congestion of' the face and neck
"e-"inl i cent of a sunburn.

rV .., whie aricia. io n of the lymphatic system
...... :".- ,.j, . ,_ ,-o pe sist ng after the.

sa c s s e in h e ,1T-Ie virus fever; this Ls not-seen

hI- A. %A. %A -. 0 IC i s -c- c n. ycaus- - -
- ~~~ ~ L ---se secr. io ue ':" ""

-n a.e rh'e-a o dvezo ".

r ', .. :.:-. "'-]':"..I. U" . .,. .., -. n-, T. y aU "r S .21s ..i . .... -. r§ tctior-s -,--" ...... these ar ui e
- .-... ...-- . -- "" "t,.: odifica~ions in ;he C.S.?,

_... . ...nt of the .of thef 0 1cod cells and Increae-
: . i not node ever in t'e 1-r "e-day

.u; -.- .. r. L:.'fL s 'I Z-.e ,i.... na n c.< are cuc not 0o
*... Vo

. .... , -".......*. ,. . . . . .... . *

0



* .kS ~. L Ca,,,Ad th -zY-s o.L 1-we sk n are n,.,ra
~'~;c In'. fever.~~

4

hewo Iicectic1 ns ar.e- quite easi Y d** st-np-uI shed I thea-'bOIrat-ory because th two re s,,ect-ivevruedorthvea'
CQ2~flanti-eni in2c there I.- no c--,ron arntigan even a~r

e~~~n&I a:- viil e.xoA-

I.IaI st A -n g_. Or 11 ,r

Zaz L^., naetL~ pt, Y Z -,

d. 4 drng he c o -,r z o th e A ....r c an land ins's in Iay a nd
the srum as tken rom pat-ient-s who were thnin the acute

hae o-' the disease.
oo~n~;nine years 02Loe trg 2tevln

~nan iht yAs of pveservatin .of
1,0 e erumI Iakn i Naples, Sabin scceeded in passin,; and
datnn- this virus to the suckl-Ing mouse i.noculated int--

c,:r ab raly (abi n,15) At this time, he was able too demon-
"V - hat the Na 'les and SiLcily v-rieties were ani c- alY
di~eent.at;h§ both were tr-,-ansmitt-ed by th'e Phleb1omu

papatasi, and although both produced an identical clinical
of' - hree-aa f2ver.

W-_c, both of teStrains .,ere isolat*ed 'by Tayl,;o:,r(911
d~rn;systez.at--c szudies carried out in five v' llages siute

"ou 30 k.4.o m ';c rs north o2'' Cairo du3pIng the years 19"1 to
~ z--isoated 19 strains from Egypt ian children and 3

20ra f"o-mA..C; '-' .C% aau the s e, 20 st-rains were of the

A o-: ea rtebe*-'.cezn Jueand' November 1959, Schmidt-
n C.* aver. 30,000 Ph'lebo-

laj prment I-se -h '!orthern s-burb of Cair-o.
--! ' ..o~w he dif... u-,"'s f~- catchf-c ph- 'ome.

~.. _ a s-n ess. 3ut, in a-.wv to this,
.~e~z'~- de!:ntiO ie one by one, whc s cartainly a

c idrbetask",J in Z:uC11 a s ths iCn ica~ 1o n is 3os -
Icony y mcrssc1 C -mnain b teen t~ rlth arge and

o2 the "~arynceal stuctoure ol thei.zc, a
~ b~in~ 2rc~ th- o and the body te en

ooet~t~~e n pool s after ident-i-:ica 'ion so as to tr-:y

Neryall 02 thf captured' ph eb otomes which .,erAe i deanto-

o2 te ?heoomus apaasi ?Pacies anid out ' 5



CU.A.

Thc thaz bc,* ,or-ovoc. -t I-e three -day -"evcr 2s
~ ~-~- r taS. T i s has beend~n

.~..y cve 2: h Ziclyv.riey n it V.s ouite likely f~or

p~~e b ut doas not 0ce0 to ird~nnt nH 1963).

3Y -.o -2te cm.-
-ca-. s-ndromes Clau-Sed by tl-e s-to-i-% es vrus a -d by the vir-s
of h three-dayu fovar, and- a lso o' thle dif'ficulty wv.hich clin-
Ica" c -os- :w:; cssz, fit -r; rd0- seemdindispensable t oo

C ati.. y f 0 _, biolo0gi0ca 1po s o2 th npesence of thfs
~ be~orec~ai~ingthat it "is rsr.

tn he thsi s o f Rs p a14) 25 cases -were reo~orted in
I'L i~inp lerezootaceu study of' his observat"ions

doel; not c onvic c. ~at %-:- a"0 ray aling here with
h7"eb 0'" 0- fevej

Ony laboratory szucdie., stazting _7:rom -the well-known
%Aru Vtanwl per "t determi nati on of the in-fidence of'
tete-ayfever in the - e-C;,-itar a n ean area.

0 the zbo viuses -!,so-

-zo-c.*&c ro. f~ce dr-r h cou-se of rsecent years -in
9:C T' isolatfions canedo,

;.o:-a ..... Ior s2IJS) Qn a s c a so s (tvwo str a ins)
It. nkugus z1960, three adItional

soiit, ~ ~ iro 1= iz l afdes
S--. -. 6 "s r,-

..... - '*~* ~-Jly too sucld -!n,,, .icD. *z V s hc
-' -. C V' -r U SO S ,c : actually .. r.0r t

* ... ,. ~ -C .\~~~.~e f a orn-. -ra i -;-o:v -1
<:0 4:uLa 4.4eenav iV t She C aI ri.4 zL vi;:i.. _ )

C2$52) ithas been su id comprehc s ey I aro
L; 1. tut e o I J id; -~ioloc- arnd i c I : o2 i

V5 a A(L. n ze

~ m~~ioesared ~~ibtedin la -- eomranhca zone.



esevai scio rave bc-Ori sough'. inCo soval ,a:
cia not z~ ; a p ay a o , %0t as notar.eo .-.

.. ortance inas.,,.uch as tharey I-,o no." show any vire,,-m!.a a-1nd do o
14-epl tho virus af1tl;e r e xpe r nal iMcti. Unlss1o a

cul~ i -. con.Ldrabethey do not- produce any artin d.
in aciditCoon, serolorri cal stutdy of nurt'rous spciLos of id did

otreveal the ores~ec of 0, Jxes i n th e z a n .z2s..
buc In.Ijoal inff c i on doe s in~- s i n efbte

of t*he viru,.s and iproductJin of ~bdc nuc, uth 1vL
o f v iremia 1is i ns 1AfIIc ie n -0. cpvi- - if ?-1C y
virus. On the other hand, in rocde.n tz such:, as thonc rab oL*-.andthehar,)s wall as- the :.I r e-acL~ oc
'k;hrAoe o r 1P o ur d ays atU a re c!~ yv 4 hgh I -_ v a I is sz ~n
L' o 1owed by the productifo-n o -f an zo;iCs w..ithu a:U 0-
c _i nic a "in.Teea~i r loIrce~l Y
Amedes mosquitoes, .I te o-uld se-m to rpeettem
probab'le host reservoir to the extent that iLt can 1b.- Shown by
t"hesc studies carri-ed out in*., CzechA-oslovakia. On the o'Lth-er hand-,
ot";her an-imals "I~ al11so be socedof' playinr, a roleiamu:
as serologic st;udi"es proved the presence of speciIaic anti'bodies

in0 horses an ate as we~ as -2n s, ine arnd in rodents.

Tho geograPhice distribution ol" the virus has been stu-d , ed
.,;n iman by serolorric szudies. Anti."bodies are 'E'reqcuent.Ly ;Loulnun
in the sera of inhabitants. of" Czechoslovakia, Aus-tria, 1H7ungary,
while they are Imore rare in Finland and YuGoslavia a-nd 71aly
(Bar d os et4C a I, 16 1) in th.- first group of the~e c o untr:,i s,
the Percne of pos-itive reactions is between 30 and 60 per-

cent o the population; in the second group, it is between2
and 9 percent. How.-ever, in th,.a centers of~ the "Coci, it 1.IV-*-

posble to Aind very high percentaget, going up viith the0
of' tho inhabitants and somietimes reaching among adultS, even
1-gures as hihas 96 per cent.

Th.Is 'is the first -rgumen1t in -- vor o' t-he role o-' tha
vi r-us i'n causing human di*sease. The second argument is the
idig(Bardos a nd cjI uk 196-3) accord-ing to whi1ch in a nuamoer.

ol patients stde noa2aad~rv~between tJune and
Octbe 160,netrlizngtc hzsglutination i-'nhib*itk,-inz

'z;bd~~ appeared or inc:re--ed i-n *-iter sigrni3ficantl.y durin-,
Scourzel o0 thea2e ti T The e zainshave had a -,ever-
ihdsae 1.11th. h-6eA-a ches, nausca, anorexia and couch; in some

thse~a ats apulm~onary c -niralf and rad--oogc a- ec-
'i 1 Zo C n..lzc Tnese --ifmspeztd eni2.gw--?son thie pahgncrole of' tZhe vi-,.rus. ~ ~~a n

Oa~ls l~6) solated t-wo srisol-% a viruz.- a o h
~ah ~ ra th rToji:ca virus. starting(! '&ro- 5, 00C spcmn o'sra

:L n96 an o$ vn Soe nia ( Y uso a ,vi C. f -6 c it)row ~y
:.~h ~rzorS. t o -hu - tnat the vi.rus- i*s co

12



n fc c r s4n

~ ~' th:.~ n ;bo bloOd Of ece~ros

the Tahra virus i u hm-a n
'-~~ ~n ~ its presence should bec io~h n

C, l: 0' io- z.ncc a, 0to: seeh-.c.. 'nircessa-y P' i

'x n inof
'--fn niu ;0cr :-'0 . :esoae reio0sly

e. e s - -hi et;c e, a r ejinsio yf

~~.f ~ hto te .io-
c hc h borc-dei- On the eitraanSea and hr h ro
vruesare prser. hy n-_eeda, shoul-d tkhis virus never h..ave

~ L;o -Franc %, s.-inc e in Its cycle the re are c -_rta.Ln
s~mn nz:= bids ram s an. .'mo 4 it ces w.,hich are oreazt

.6 *O -ss noven necessZ.rIy to talxm i.ntoo co n S ,. e -
~ ~O~f xcson of' rap~ --L t-as z in n u '

* r hedioacmetso ozuat-s and armies. since the natu-
ot rotea of" a ni -mal .iGrati- ons a). re-ady han"ve been following

ceraindefinfLie oatrsacross araover the sea. Snew
~cnoi tat igrtingbirs wichfly across the d ft e r-ae

frecent.y arr wih tem r-ins w.hich insure the dis-em.n--
to n of cc rt'.airi plan-s a.- well asL of te Pa-site w;hich are

poss.Iblc vectors, is very; hard to conceive of axj type of
z.14-Ia u Ad I- -11ca. = 1 .. Ct p r,-v ern C d IffUsi1.on. o. theA

v -4A ,J - ,i ch s,$A .'anmcI a carry
On6 tVe oOt- oi hand, t-he fact thtthe, -in-t-rodu ction o-f the

L b 0r vIrA-U Ses i S ooSp.0S-S 1 "1e a -Ad *t1.;e- fact tL a t he transm.-. s.sion.
fromanial"o ~m~and eventua lly to Ja is eq allypoile

z~il d nt sffieIo prove the presence of th-is virus in
aC e: it IaCioC.Ly t.he ai*= of thne study to prove such an

(stuz ~ ~ '. 4aredct -r h S--vice off Yellow Fev.-r and

~ ~V. C). Jo.c. 04 Z'O.OL*

-d (0 - /f~ 1-'C *, c'au

pp 0 -2, 19S3.
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