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Irltrrrlu'it-tg lttlCl littcr lllitllllgCl-l)Cl.)t ltt't:

critic;rl irr t >lttiittisirlg tllc tlrt tllllct' t>1' lligs t'r.tisr*'cl

I)(,t' Iittct'.'l'his af-f'ccts tllc ()\'cl'tlII Drol'itllliIiti'
,ri' l>ig lier,:1tir-rg. N4lrit'ttttirlir-rg hcrcl hclrltli [o

:-Iri.stll'c I)r()f'itaililitl' rc(litit'es :-l \\'()r'l<ir-rg

lir-rr>u'lcclgc of Coll)lll()ll clisc;tscs c:s1;ct--ial11'

t I ro.sc rrl'{ cctittg sLI('lilirlgs,

Anrrctttilt is ll clisc:.ise cl-rrr'.lctcriscd

1>hy'.s i ologi<- rrll), I >y' i t-t:;t r lllcic nt I tctlroglobi r-r lt ilcl

clir-uctrlly' lty' rcclttcccl cxcrcisc tolct-llllcc lrncl

1t;iic ltttlC()LiS lllClllllrlillCs. It is clttc tt>

tl t' r'r'ct-rscCl 1t rocl u c'I ir>t-t . i t]C t-C lt secl cl est t't t ct it,rt-t

c>r lr).ss o1- rccl bloocl t'clls. l']iglct rlll:-tcllti:.t ts ltt-t

irlltrtt'lattl. Ileotrlttltl cliscltsc C()nclitir>rr

('()lllllonly cllc()tttrtcrccl in pigiets hltr,'ing r-rcl

acccss tr: soil.

Irc,,t-t is an ir ttllrlrtant trtitlcl'Lll ue ccssary Ic>r

tl-ic lor-ultttiotr rl{"hetnotllol;in ir-r ti-re rccl l;i<locl

cclls" I lcrlroglol>irr ltcts LIs '.1 cLit'ricr of oxygcll

in tlrc ltocly. .t-l"re ircln clcl-icie.cy s)'nlptol]'is

in piglcts incltrclc loss of- eppctite. t'ctrtrclccl

grc.,nrtli, poor hair-a.rtcl sliin conclitions,
perlencss of' tltLtcoLts tllclllbritnes ancl clifllcultV

irr l>rcu tl-ri ng (tl-n-r ntping.).

Ar bir"tl-i ezrci-r pigiet l-rzts abgttt 50rltg of

iron reserve in its bor-lY. Frc-rnl the so"v's tuilk,

tl-rc piglct gets only 1-2 mg of iron per clzry.

Sirrcc thc piglet reqrtircs abrlr-tt 7 nrg of iron

pc.r clay, clrrring tl-rc first r,vcr:k :tncl ztlloltt 10

ntg clr-rring the tl-rird rn eek thc irrrn t'cscrve itt

rhc ltody is not aclcclt-tutlc to allt>u' tilc piglct

to grorv ltl its nlaxinrlllll potential, J'he'rcf ore'

il t hc ltiglets at'e cottf incd rvitlr no c>thr:r

l;or-tt-ce of iron except Sow'S rnilk, seriotts losses

{' "orn rtnirttrizr ttre ellcotttltcrecl.

Iron carl be suppliecl tc tlre piglets in a

nuntber of'w;tys. One tnode of adrninistlaiion

is try oral route. Different materials can bc

rusccl f'or this purpose. Since soil is a natttrztl

solrrce of irotr, a iittle sod or top soil can be

placed daily at the corner of the Pen. Like

soil, contpost also c;1n be offerecl to piglets

nrixcd r,vitl-r creep feed or milk replacer. T'he

nlost irnportant disadvantage of sod or
compst is tirat they may contain bacteria.
uloLllcls or wonll egg.s which are hazzrrdous

to the health of piglets. Another point is that
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tltc $'c:,tli,-'st lll.Ult't \\ lri.'i't t'utlLrll't'.: l))()l'(' ll'( )ll

uSLllrlli' ('()llstllt)('.\ otrlt' t t'i'\ Iittit' t 1tl:lttl itr ol'

si>cl Ol'ct()llt1to..;t ()tlter tl'r;ttl tocl lttltl ('()l)l1lost"

irc>rr-C()l)l)L'l' ltcllctS Clltl :tl.st, llt' J.i','t l-) t'iiI)t't'

l-IS :;r.tClt Ol- rtrir,ccl u'itll l't'Ctl. it't-rt't 1)lt.:lt' ()l'

sr>ltttic>rl ( r-itl ltlst > ilt' givt'tl tr > llielcis lrt llir til.

ltlttcecl ir-r tirc ttrt)ttti) tttl(l,ot' s\\'1rIrlrctl tll)()ll
iliC S()\\/'S tttlclelt'. l\clrlrirlistt'ltti<>tr oi it'otl

pl'cpttrltti <>t-t.s tit rot tq,i-t cl ri r-rl< i ns u'lt tc t' i.s lt t'tt ;t I'it t

po.s.silrility in gct-tt't'ltl. tlrc llrggcst pr'olllcttt
u,itl) ()l':,tl lrcltlrinist rltttot-t is t llltl titt: ilt t'gr:t

;rt-tinrltlS llllly t'tt>1 get tl-rc ncCc'li:ltl-\' lltit<>itt-tt

ol-it'ttn.
'l'he lli()S[ lx:Ctit'lttc trtlcl rcli.tllie lltt'tllr>cl

oI sul)l)lct rlt:nttrtir>n < >l' it'r>n is llt' irllt'c'tic>rls It

(;ln ltc cl()nc itt tht-: i'irst to tllc tirircl illrt'rtltct'
[tirth, is cxttc t :.tt-tci cltsy to lrct'li>t'tll. I1'tltt' rl'( )tl

Ilt'eptll';ttir>n tIV;.lillilllc ltlts lilr,) 11lg ll'( )ll iX'r ttti.

rr.sii^rgic'dt)sc of 2 rnl r>n thtl tliircl clltl'(/l't\\'()
cl1;scs ol' l prl czt6ll ()n thc tllilrl cilty rttlcl I

r,l,eck ltf-tcr c:-Ir^r lte g,ii'ct-t. 11' tiit' pl'c,l)itr;litt>t-t

has 200 r-ng,rrnl. i rnl irrjcctior-r clrrril'r11 tlrc lir'.st

clar,' tc-r third ilay is srll-f icict-tt. Ir1;t. tlrc

intrttnrltscltlltr inicctior-r, thc rlccl< t'cgitlrr i.s

pref crrccJ ov'cr thc lllrttt i'cgitln.

Piglcts l11tt1z strl-{cr fl'i>rli it-r>n toxicitt', if tc>t>

rnt rcl-i irc>n is lrclrr-rir-tisterccl, 
-l'hc toxic dosc ol'

it'cln is abotlL 600 nrg,''kg iloclv u cigllt irl 3-

i0d olcl piglcts, "l'lre syn.t1;tottrs c',i-tt>ric:rty

Irre deprcssecl feecl in tal<e atncl t-ittc r>f. grtin

Deatl-r Czln ttlso ()CCLir cJr,ti: to iron toxicitt'
Son-ie 1;iglcts l.l-ttIy clcrrclc>1; lll'pcl'scllsiLir''itt'

tcj iron clextl'2tn. '1'his is sccn in rlcu'lrot't-t

piglt'ts that LII'e bot't-i tc> s()\1"s u'hic:lt \\'t:rc

dr:l-icicrt-tt in rrit:trlrin Il :tncl sclcni'.tttr clr-rring

pregnrlitcy. In sltc:li piglels r.r,'l tcn I)l'()plt1'1x.-',.
2tnlollnts c-lf ir<>n arc gi\/(lI-I .ICLItc cle lrtlls tlt:-tt'

rcsr llt. -l'1-ris 
ry'pe of Lclxrcitl' c'.tn [-rc prcvcnLccl

try injecting deficicnt s()\-"'s rvitl-r Vit.ll ;'tncl

selenir.tnr rltrring pregnancy or tl-rc piglcts,

atleast ihree days bcfore gir,'ing irc>.i clc-xtt'ztr-t

injection.

Since senri-collllnerciitl ancl Colllllrerci;rl

rypes of pig keeping arc gaining n-IolrentLlll-l

in our State, tire chzttlces of allaelllizr ii-t piglets

are also or) incre lrse. It is cltr iLe SUre ti-ra t

;trdicior-ts and timellr adoption of'me2ISLlt'cs tcl

reduCe tl-re incidence of piglet anaemia r.r,ill

help to increzrse tl-re retttrn from tI-re sw'ine

enterprise 
tl
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Ernerging Zoonoses

n tlrc Ilrtst lcu' \'(:ill-s. L'll)L't-gt't-lt

tli..t'itse c1)i.srtcles ltttt'c itlt'tt'tt.:t'tl:
rleltrlt'ltll lilrr c itlvt>ir ecl 1.()()ll(ttii'ot'

.\ l)r'('lL's- j tr I tt l)l llg i rll'e't't iot t s lt gctt t s. I Jt'c'lt tl s('

tIrt'r't' i.: l)() \\'llv ttI 1lr-t'ilit't n'llct-t ()l' \','l)t't'c'

t I r,.. r lc \ t i r t t 1l9t'ttl t-t t IIC\\"l.t )( )t-tot i t- 1)ll t I t 9gct-t

s'iI I ('l) rel'gc ( )l' \\'irat its rrlt itlllttt: itrl1rr >r-tlt il('c
rr riglrt l>c, ittvcstiglrtit>tr tit tllc I'irst sigrl ol'

L'n lcr-gcttce ( )l' :.1 llc\\' l()()t^totit- cliscllsc is

ltrr rt it't r llr rlt' n Ilp( tt'tlt t'tt . Srr c'i t itlvcst igli t i t >t-t lllltv
lrc tlc.s< r'ilrc'tl ir-r tct't'tts ol' lt tlist'i)\'cl'\'-to-
c'c >r'rlrol c'ontirlrt ulll: Il'orll I'c('( lgrlit l( )ll ( 11- :t tlcu'
rli.st'lr.se in lt ltttn' .scttirtg tt> t'r>rrrlll('\ I)ltlt.scs
irrvolving tlrc l-rlrrcl sc'icl)('c clist'iplillcs
pcrtrrirlir-tg Io cli.sc't)\'cl-\', tl-rc c'1liclcttliologic'
,s('le n('cs ltcrtlrirrir-rg tr> r'isi< lts.scssttitlttt, lttlcl

lr('tir itics ltcrtltir-iing Lt> r'isk ll)ltlll.lgt'llicnt.
'l'otlltl', lllr-tn\r ltc:tit'itie:s irtvt>1t'it"tg zct<lt-t<>tic:

clise ltsc cot-tt t'ol ltt'c lrt ri.sl< lrcc:,ttlsc c>l' ;t llrilccl
il-)r"r'.rt iglttir,c' inl't-lt.stt'ttCttll'e (>t' l'it-uttlcliitl llltsc.
Ik'cltu.sc z()()ltotic clisc'ltscts ltre clistir-rc't. thcir
pr-cvcntior-t ltncl c<>t-ttt'ol u'ill rccltrirc rtt-ticltte

st rlttcgics, ltltsccl lt)()l-L' ()ll l-ttt-tclittllcrltlrl
l'('scru-clr tl rlrr-i ()lt trrtclitit>nlrl ltPJ)r()2tcllcs, Strch

strtrtcglcs I'c(lt-tirc tl-utt nrc t'clltr ilcl a caclr-c ol'

crrl'ccr-conrn-tittccl prof cssiorlals r,r'ith zr I rolrstic-

2r[)prcciutir>n o1' scvcntl tncclic:rl ancl biologic
scicr-tccs,

Ir-r tlic pltst fcn')'c'.trs, etttcrgcnt cliscllse

cpisoclcs Itavc itrct'eltsc:cl ir-i t hc l, r-ritctl Stlrtcs

rrrrcl gloltzrll)'.'l'l-rc list t>f- irtiltot-titt-tt clllcrgcr-rt
cliscr-tsr:s is it-t t1tt'c:ssir.c inclcetcl :rrrcl, givct-t u'Itltt
u,c l<nor,r, rritotrt cliscusc ecc>lr>gy, it s'ill ctnly'

continlrc tr> grou,, NearlV' :tll of'tilcse cnlet'gernt

cliscztse episodcs lltve invt>lr,'e cl Tootrotic
inlcc'tic)Lls agents; thrrt is, thcy' h:.r\'(: irtr,oiv'ecl

tlrc trur-rsnrission of' tl-rc etiologic agcnt to
Irrrnlrrns ll'r>nr 2ln ongoing r-cscr-voir lilc cycle
in uninrals or :rrthropocls. \\,'ithorit tl-re

pcl-l)lencnt cstztblisl-rn-rcnt ol zl nc\\' li{e cy'cle

in hlrr-r-urns. l]elvel' episoclcs htve inv<>lvec[

s1;cc'ics-jLrnrping by the ctiologic :tgent; tl-rat

is. tlrcy clcrir,'e 1t'or-n an ancient reservoir lilc
cyclc in aninrals brrt hztv'e subseqLlently
cstirl>lisl-rccl 2t nc\v lifc cycle in irltr-t-tzttrs ti-tztt

no lc>nge'r inrrolr.'es 2In anir-t-rztl rcscnroir.

Distinct Prevention and Control
Strategies

Nearh, all of'thc rtr:tjor topics lor cliscus.sion

:rt tlris conf creltce involrre eitl-rc r zooncrtic or

s[ )e('l('S-jf r rttl>i tlq I t]1 t't'[ it >t t.s llgt'tlts. I 
)l't'\'t'llt 

1t >ll

:tncl C()lttt'rtl .str-lttCgit's I<>t' t list'll.\('.\ ('.tLlS('(l lll
t l )t,..;(, llqC t-tlS lti'e Cl il l t'r'erlt ll'9r r t t l ir ),s(' l (r( l t l l l't'cl

l't>r' rliseltsc.s \\ lto.st' t'tiologit' :t!t'l)t ltlts lorlu,

r clicr-l t>t-t Itrtttt;tll to-lltllltltt't tl'll ll:itttissiotl I ot'

it.s sLll'\'ir lrl 'l'lte (.e rltct's ior l)ist'lt,s(' ( ,orttt'< >l

Irncl I)l'C\.L'nti<)ll .\ ( (.1)(, ) ltt'Lllt' irlle ctit>tts

tli.st'lt.\L' I)l'('\'t'lltiott lttttl ('()l)trol stl'lttt'git"s

\\'cr'c llrrgclr' (lc'\'c'loltccl 1't't>ttl crllcricll('('.s
n'it l ) \'lt c'c'i nc- l)r'('\'(,' rtt : tl tlc c l i i lcl l i< >< >tl (i ist'ltst's.

s(tx rr lr I lV t r';r n.-s tt I i ttcrl rl i st'.tSr's. lit'11;rt i t is. lt r-rci

otltc't' rl i.scrl.'i('s 1 < >r' n' lticl t I r'rt tl it iot tlt l t'l i rlit'lr l h

lrrtsccl r>r' lrtl rot'ltt()l'\'-lrltsr'rl sur \ t'illltll('(' ('lttl

1tt'<>r'iclt: tlrc ltltst' lot' tt-ttt'l'\ t'ttttott ttt'tivttit's
sttc'lt lts \'l.c'c'it-tlttit>tr ()l' lrttlirrri( l'()llilrl
c'lrctttt>[hc'l-:tl)\'. ]rc>t' tltt' /.()()n(),tcs lttrcl 1t>t'

cliscascs clrrrsecl It,,, sltcr'ic.s-l iulll)ir-rg lrgcrrts,

prcvcntic>t-t rtncl ('()n1 r't>l st t'lttcgic.s ltltvr' ('()tt)c

I'ronr clivcrsc ltuses. At tlrc lttr;trt r>1'tlris

rc.sc:-trch hltvc l;ecrt inclivicltt:tI st'ir:rttist.s u'ltrI
llzrvc spent u,hr>lc cal'eLr's rt('cullulllrting lriglrlv
.spc:cirtlizccl linou,'letclgc ltncl cxpct-ict-tt'c lr-r

I-uct, thc rvc>rl< t>{-tltc.se st'ict-ttists rtrigltt l>t'st

bc clcscriltccl lts itrncilttt-tcrttrtl l'cscltrclt--
rcscurc-h sccking tl-rc Il)cluts lbr t-liscztsc c't>t-ttt'ol

ancl pre\/entior-r.

Predicting the Emergence of Zoonotic
and Species-Jumping Pathogens

In gcner:ll, there is no \\'2Iy to preclict u'ltcn
()l' \\'l-rcre tlrc ncxt inrpc>rtltnt nc\\' zorlncttit'
patl-ic>gcn r,vill cn'ICr',gc ()r u'hrtt it.s ttltitttrttc
irr.rporternce nriglrt l;c' A plttlr()scn rniglrt
crr-rLrl'gc as tl-rc cattsc of-

Izr ge()grephiczrlly' lintitc'cl cLlriositl',
intcrnrittcrrt ciisc'2Lsc oLttltrcltl<s, ()l' rt l-tc\\'

cpiclcnric. Nr) onc coLllcl lizrvc 1>r'cclictccl tltc:

enlergcncc or zoonotic nzttttrc ol-thc l>r>l'it-Ic

spongilonn encepl-raloltzrti)y prion in czrttlc

in tl"re L.lnitc'cl hingclr>rtr in 1986, thc
cnlcl'gence or zoonotic p()tcntiul r>1'Sin

Nornl;re l'inrs ats tlrc crtLlsc ol'hant'.tvin-ts
pulrnon2rry synclr()l]tc' in tlre Southrvc.st in
1993, ancl certztinly not the spccic's-jr-rn-rpir-rg

elltergence of IllV 2Is tl-re c2ILrse ol ;tttls in
1981. Conscquer-rtly, invcstig:rtion at thc f-irst

sign ol'crnergcncc of zr ne\\. zoonotic diseusr'
is partictrlarly ir-r-rportzrnt. althourgl-r the
investigation LlsLrally rescrnl;ies a f iclcl- ancl

laboratory-bzrsecl research project rathcr tl-ian

Lr typical case-control-bascci outbre:rk

Frederick A Murphy
Unrversrty of Calilornia, Davis,
Calrfornia, USA
(Courtesy: lnternet)
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.st t'lttc,glc
'/.()()trot ir'

clistltsc.s.

Fzrctors Contributing to the Emcrgcnce
of Zt>onotic Diseases

,\.llrrti' elcntctrt.s crut t'orttrilrutc to tirc
c t'ncr-gc ncrc o1- iI nc\v '1,o()nritic' cli.scrlsc:

rrricr'ol;ilrl,'r'ir ologic clctcrrnirllrilts, sttch as

r n u t lr l,i o r"i, r-t :-t t tt rlt l sclcct i (>n, :.r rr c l et,ol tt l. i<,rt-t r.t t1'

pl'()tlrcssir-xt; irrclir.icirrlrI lt<tst cictct'tnin:.1nls,

.sr.rc'h rrs r.rc(ltrirccl irnrnlir-rit1' lrrrr.l lthYsiologi<:
[-lrc't()r's; hc>st p()l)l rllrii<>rt ,,lcte lrnit-utt'tts, sttclt
lr.s Irt >st lrclrltviollr I cltlr rlicicr-i.sLics lt trcl socitttlt l,

trttrrsltot-t, c:< )rltlllcrcial, ltnr l iltrogttnic llrrtt()l'sl

Itncl cnr,'ir'onlltcntltl clctcrn-tinlu'tts. st-tt'lt lt.s

ec-r>l<>gic rtncl c'linritt ologic inllucnccs

I'.nrcr"gcncc r-rl nL'\\, zo<>rrotic' ltathogcn.s
s c'c l rt.s t < > l re r t ('c(-' l e' t".t t i r-r g l c t r s c vr) l-i.t l t-c'.t.s o t-i s :

glol;;ri lturttr.tt-t l-tnc! live'stt>r'l< :lnittiltl
Ix )pL l llrt i< ;ns I tltr,'c contit-tttccl tt> gr<>r,r', l)t'i t-tgt t-te

ir-rtrrclrsir-rgly lltrgel nLltnltcrs r>1' pcr>l>le ;tncl

Ir r-ri r-r rri l.s i nto cI osc cor-ttuc[ ; trtt l-ts pol't :,tt i ot-t l-i'.r s

irclvar-rcccl , nraking it possiltlc tr-r

circirrnnavigate tl-rc globe in less than the
incr,rb:rtior-r pcriocl of nrost inf ectic-rus rtgents:

ecologic ancl cnvironnrentlil changcs brougltt
:lbc>ut [ry'hunran actrvity ?]rc nlitssiver allcl
ltioten'oristic zictivities, slrpportcd by' r'cgltc
g()vernnlents as urell as orgztnizccl ut-t-tzttettrs,

al-c incr-c:rsirra, uncl ir-r rnost instances the:

ir-rf'cctior-rs agents o1'choice scenl to be
zoonotic.

Ecologic Factors Contributing to the
Emergence of Zoonotic Diseases, as
Exemplified by Arbovirus Diseases

Contriirr-rtir-rg to tl"re enlcrgcnce t>{

zo()nr>tic Ciseases is tlrc capac-ity ol'
I niicroorg2rnisnrs and rriruses to aclapt to
' cxtrcrnell' dir,,erse ancl cl-rangir-rg econic'hes.
One o1'tl-re most con-iplex sets of aclaptzttions
concerns tl-re arbovirLlscs and rheil-
trzr.nsrnission by specific zlrthropocls, When
ecosvsterns are altered, disea:le prol-llerr-rs of
humans and animals follow. Population
moverrents ancl the irrtrusion ol'humans ancl

domestic anirnals into afthropocl irabitats have
resulteci in emergent clisea.se episocle,s, sorne
of rvhich are the stuff of fiction. l'he cl:lssic
exzrrnple is tl-re entergence of yellou, fever

u'llcn ltur)l.ril\ e ntr't.t'rl IItt' (.t'ntr:rl ^\nrt'r'it'.rn
jrrnqlc ti> l>tril.l tlrt' I)lrr-r.unlr (..lnlrl-- rli.u)\
c( )ltlcrnl)( )r'rr r'\' ('\lr it ) I )lt's sLl!l!l('st t I tlrt si r r r i llt r

L'\.'('tlt.: t.,'ill c'olttitrLtr'l() ()('('rit' I)t'l()l'('..,t.itlr)l'l
rit-tci scttle tt-tctt[ <.,1 ncu- tr'<l1tir':rl lol't'st ltrtcl Ilrrrt i

rtrtrgir-rs I)ll\'c cxl)osecl Ilrrrrr('r's lrricl ilontt'stir'
:itiitttrtls t<t tlcu' ltt-tltt'r>pr..,cls .ulrl tlit: ', il'l ls(ts

tlte1, Cttt't-1'.,\.1ti1r',,'-, ;ttltl ( )r't)P( )ttt'ht' r'it'tt.:
i r-rf cct i< >r-ts i r-t []r'lrzi l ilt n \\'( >ock't t t tcrs,.r'l tr > clt'li rt'il
tlte ,\nrlrz()nian lorcst ili r-c('cr-t'r Vclu's l.\ .i ('trsc

in 1;c>ir-rt.'l'hr*' ()l)cr-rir-rg Lrl) ()l' isc;irrtccl
c<-'os)/stcnrs ir'.rs c()lttribrrtccl to r'ntergerrt
cliscltr;c cplsr>r-les. I{crn< >tc c('()ltit'l lt'.s. srrclr lr,s

isllt n,-ls. \\'it lr i rti l llu ll(>lc >g.it'lr ll \, nr r i vt' l)( )(('i-rt ilr l

l'L'scrt'r>ir Irr>sts ltnrl ve clors :-r r'(' <>i'tr.'n

I)alliCtrlltrll'r,'ttltlt:t'lrillc tr> lttt it-ttt'<;tlr-tt'ccl 
'it'tt.s

Iror cxanrplc, tlrc irritiul [)lcillc' isllilcl-lr<>1t1>ing

ol' Itos.s Ilivci' t,'irLls ir-r thc l()ti0s l'r'orrr its
original cc'or riclrc ir"r Austrlililr clrrrsccl "r'ir rlirr
sr ril " r:lticlentics ol' ttrt l r rit is- nl\'lr lrlilt :ivlt( l lr >nlt'

rn lriii ltncl Sttrnouthis virrrs n'ill srrrt'lv
rcenl(-l'gc. I r"tci'c;tsccl ic>ng-cli.s1tr ircc lr ir tr-lrvcl

f'acilitatcs ll rc' rt-tc)\'crncnt r>l' inlcctccl pcrsor-rs

ancl croLic itrllrropocl vcc-tors lrr()rrncl tirc rr'<>rlci
'l-i-rc ir-itroch rctic-rn ol'tltc Asrlrr-r nI()s(1uitr > ,-7t,tIe.s

ulbcryticttts to tlre Llnitccl Stlrtcs in \\'.itLl
coirt:tir-red in ursccl tircs rcprcscrtt.: ;-rr1 rmsolr cd
prol;lenr o1- this kincl.

Increascd lor-rg clistancc lir.cstocl<
transportation f'acilitatcs thc ln()\'cn'rcnt r>1.

virtrses :tncl 2trthrol>c>cls ( cspcc:irrlll' tick.s )

:rround tlrc \vorlcl.'l'he introclurctir>r-r ar-tci

enlergcncc of r\fricrtn sr,l,inc Ievr-'l' \,inrs lrc>ir-r

Af ica into tl-rc Arrreric as ir-r thc 196()s rrncl

1970s sccnl pr"opl-retiC; lrltliough tl-ris virrrs is
not z()()r-rotic (it clocs nc.t ir-:lccl hunlri'rs). tlri.s

e,':pericncr(i sirr>rrlcl rtrisc thc' (y.lc.";tir>r'r

c-onccr ning possitrlc tr-lrr-rsport ol' (-r'in.rczrn-

Congo hen-tor-ri-urgic lcvcr r,inrs ol' otltcr licl<-

borne pathogens to rle\\/ localcs. lrcologict
f zrclors pertaining to Lrnc()ntrr>llecl rrrlranizal ior"r

ancl environnrentai poilution Lrrc c(>ntnlrtrting
to rr2tny enlergent di:;c2rsc episoclcs.
Arthropod vectors brcecling in acc-r.ullLi lations
of water (e.g., tin cans, old tires) ancl se \\/2rge-

laden water are a problem urorld-vvirle.
Enr,,ironmental chcnricirl toxicants (l-rerbiciclcs.

pesticide:;, residues) can also affcct vector-
virus relationships directly or ir-rdircctly.
Ecologic factors related to expanclir-rg
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l)r-irrtitivt' rrriglrtiorr s1'stcn)s iile l)r'c'<>nring
irril>ortllr-it in vir-trs (iiscrr,sc enlL,r'gcnc.('. ;.rs

('x('r-nl)lii-icil irt' tlrc cnlcrge r-r('e ol'-Jlrplrne se
('n('r'lrl tlrliti.s in r )r'rvlr clt'r't'lo1rt,(l ri('r.-sr t >u'irtg
lrl-clrs t>l"srrutlrt-,r-r-r r\.:ili. \r.\' l'()utir rgs <tl lr)ntl-
.listll n('e brrrl nrigrrrtrc >r'rs. lrr"r >r rgl)t :ri >< )Llt l )\. nt,\\'
Iltlt it-lntrlle $'trtcI il)Ii)( >rrncllnCnl.s. t'cI)r-cscnt
lur irrrlt<irlanl )'cl .strll rrr'rtc.slcil risii ,rl'
i i rt r'< lcl tr t't ir >r-r t >1" a r-l )()\'i rr r scs i r-rtc) r'rt,\\' ; r r'(,1r.,\

(l loI r:rl \\'llt'lllir-rg, u,hic.lr :rl'l'ct't.s sLllr ler-cl.
t'sI L r lr ri r-rc \\'t][ ia ncl s. fl'cr; I i u, lr tc r s-'r,lr ln i)s, lI ncl
Ittrrrturt ltlrl-rit:ttictr-r plrttcl'lls, llllrY lil.:r> l>r'

lr ll ccti ng vLtctr.rt'-t.i nts rcllr t ictr-rsl t i lt.s t l rr ri rgl t< >r rt

tl rc: trc >1tics; l rttrl,cvcl. cltrttr lui,' sclll'('c lrn,r_l ir)ng-
Icrrt't i)r'()qrlti'tts t<> :;tttcly tlrc cl'1cc't <r{-[<ioltlrl
wlrIrttir-rg ltlrVc tOc-i r>l'tcr-t rtOt irrc'lrrtlr:tl thc
1tlr rtic'ip:rtlr:n r>1' tro1ti,-'lrI rr rcclicinc ctltclts.

()l lril tlrc ctr-oiogic' f'lrctc)l's ('(>r-itriltrrtil-rg t<>

irrtl)l'()l)cicl-ltornc t.ooncttic r,irlrl cli:.icliSc
crilrcl'gcncc. Llnconti'ollccl lrrblr ntz'.ttior-t is tlrc
rr-rost intltorttrnt. 1'hc ntcgll citics ol-tl-rc tr'o1tic-.s.

u'itlt tltcir lec'1.. ol' slrnitlrr-t' sy,stcnrs, .-\e l'\'c rls
ittc'ttl-xttot's 1<>t- cilt('rgir-rq 1.()(.)n()se\-l hcy
rcI)l'cscnI tht: n-rosl cliII.icrrIt z.oonr>trc clis(-rlrsc

risk.s o1'tlrc'nert centrrr\, \Xlhc> u,ill l)rry tr.r

c()rltl'c>l cliscirse in thcsc citiesT I Ic-rrv u,ill tirc
\\t>r'lcl I Ic:ulth Or-g:"rnit,,rtion (WI IO) uncl tlrc
Prr n Anlclic;rn I Iculth Ol'gan rz;ttion ( I,AI IO )

sct'\/e thc r-rcccis of'tl-rc pcople in thcsc citics/
IIr>u, r,r'ill CI)C sel've thc interc.sts c>f'tltc
pcoplc of' tl're Llnitcd Stzites in prcvcnring
(-lllcrg,cr-Il z()onotic cliseascs frorn cn)i.gl'trting
f-ronr thcsc citiesT Lcssons ll'onr the pust
sLlggL'sI tlrat n,e neccl 'a larger national lrncl

ir-rtcn-urtiontrl cntct'prisc [o cleirl w'itir entcrgcnt
z()()ll()scs in srrch scttings, l>r-rt eve r-L,,9;3 \\/c
r-rr:ccl rrn liclaptaltle cr-rtct'prise , ()nc thzrt crln

, lrcljtrst clr.ricl<li,' to clivcrse episc>cles,

"f,essons frorn Venezuelan Equine
E ncep hzrlitis Ep idemics

I)ust Venczllelan equine cncephaiitis
c1;iclcntics provicle lcssc>ns reg2rrcling toclay's
to()notic cliseasr: prevcntion and contrctl
sl.stcrtrs ln 1971, as the virus cro.ssecl fron-r
N'lcxic-o into'l'exzls. zrgriculturral cliseasc control
:"tt-rtlrorities \\/ert: 1>r'epzrred to stzrrt sho<,ttrr-rg

runcl burl,ing horses in .J nrassive slaughtcr
c;u-r)p:rign. Scicntists fr-om CDC zrncl tl-re Micldle
Arncriczr Research unit (at tl-re tinre a unit of
tl-rc Nzrtionzrl Institutes of Flealth) provicled

tltc: r'it'ologic' litrcl clticlt'tniolog.ir' lr;rst' tt>

()\,t*trriclc thc siuliL:,tr'1' r'illc slrlrtc'il)' c>l

lrgricirltrtrlrl ;tLrtltot'ilics. lin<-l t irc t- S A lntv
pl-()\ itlccl its iht'n nc\\"I'(.8j r ltc'cinc (,t>rrllic'l

lrctrr'('L'n rrgricriltLlrlti luttl pril-rlic' lrclrltlr
lr,qcnc'ics \\,'its t-rultltltt-r.t: il tlri.: l<inrl o1'

('ll'lcr-g('ir('\' ltltltltt'ttcrl ltgltii-t. tltc ir':il)()n,.;(l

rrtrgirt r-rot lrc illLl('lr cli{.1'cr.cr-rt i1 tlic r'pitlt'nrit
in \enczttcllt rtt,cl (.olottt[,>irt ir-r l!)95 ltlrcl

I)r'()grcssccl rtncl jtrritltecl nortlr. tt'ltich lrgcnc\
\\'()rrlcl huvc stcl)pccl 1r>trt'.tr cl t<> rlircct c-ontrr>l

lctir.iticsT Vll:.tt tt'otrlcl ll;.rvt' ltccn clc>nti [)rr
\\,'c I'ilrvc :.u'i ir-rtcrtgcr)('\' 1-lirini 

-l'lrc 
slulr('

(lLl('stir>r"r rrriglrt bc;tsl<ccl ir-r rcglrrcl to tlrt:

Ix)ssilrlc intrr>clrtctic;r'r <rl ItiIt \ lrllcr' Icvcr r,irrrs
into llrc I nitccl .Sllttcs Ir-r r)lv vrcu'. ()Llt'

1l( )\'cl'l ) n rr'nt i l-r.st it rtti<tnli I c't r I ttr rc f'rr i ls i n long-
tr-'r'llr. rrrtt'l'cli.sciltlirrtrr-1'. ir-ttt'r'Ltgt:nc\'.stt'lrtc,q),

clcvclr>1t111L'11[-11's ncccl strlrtcgir:s tlnt ul'r]

pr()o1-tcsiccl t<> cnsLrrc sLl( c'es..j.

'l'lrcrc is:rr-r<>tltcr lc.ss<>n ll-r>nt tltc t97l lrncl

1 9!)5 \,'c n c'1. u cltr n e (lLr ir-i e (*'n ('t: phlr lit is
clticict-tiit's'l'lttt't\' \'c2u'.s lrg() tlrc rrrltorinrs
(t()nilnLrr-ritr' \\'lr.s l:rr-1ir', \ cr-\, (-,\l)r-rr-icl-tCcci in
ficlcl rt'orl< uncl clisc.r,ic c()r-ltrol li('ti()n.\. lrncl

lr<>listic' in pcl'spL'cti\.(' lrr'rci cxpci'trsc.
;\r'lr<>r,ir-r>lr>gist.s rvcrc :.rlrlc t<; br-ing togctltcr
lrll ncccss.ll-)' cxl)r)1'[isq.-ctttc.rrttr>logt, ;rncl
ircctor ltioI,,g),, ectoIogy,, rlt;rrnntoIog1,,
()t-Ilitltolo!l),, cpiclcrniolt>gV. uncl .,,ir()log1,

I lr-ru'cvcr', to(ltry tliis cctntn-lLlnitl', likc s() r)Ilu-ry
othcrs supPOrting zoonotic 1;ublic herultli
pr()gl'arnls, is vcl-y sntull, rutltcr poorlY
crpcricr-rcccl in I'ielcl rvr)r'l<. :rncl scientil"iczrllv
f'r-agnrcntccl. llxpcrts on r]r( )s(lLrito biolr>g\,,
gcr-rctics, ccr>log),, ancl vcct<tr c()lllpctcr-rcc zrr-c

bccc-rrlrii-ig nrc>re ancl nrore sep;rrzrtccl fl'onr tl-re

pcoplc in lr>c:-rl nrosrliiitr> cc-rntrol 2rgcnc.ies
u,ho Lrre cxpcctecl to ter-nrin:ttc epicici-irics
v/c lrad better- I'ix this, org2rn izitttr.nullr, :rncl
cultur-ally, il'rve arc to clcul u.ith rnosclrrito-
ltornc clise uses in t trc 2 1 st ccntu ry

Lessons from the Equine Morbillivirus
Outbreak in Australia

I{e'cent experiences in Austruli;r rv,itlr a nc\\,
n-rorbillivirus clisezrse acrcl still rrlor-e lessr>ns in
zoonotic clisease prcvention and control. In
1994' horses on 'ct property in e,ee'slancj
clcveloped acute respiratory distre-ss u,itlr
Irenrorrhzrgic rr)zrnifestatiepl5-l.{ c_rf 27

35



l)t'urritivt' ln'rglttiot-t s1'st('ll)s til'e llcc<tiltit-iu

irrilrot'tllrii ir-r vit'Lts ciiscltsc Lllrcl'gctI('('. ;.t.\

L'\('nll)lii'icil iri,' tltc cltle l'gcll('c ()1.-JltJ)lule sc
(' n('(' 1-rlrlr I it is i t-t t )r'u'h' clct'cl r >1tccl t't('c-qr'ou'i n g

:-u'e lrs t>l sr''Lltltt-'l-ll r\silt. \('\\' l'(>tttit rgs o1' lr)ntl-
rli.:trlr-r('r ltrrtl rniqt'ltttc>t'ts, itr", >trgltt rtl>t>trt l)\' nr'\\'
I )l:l n- l]llr lle u'lt Lt:t' i I ) li)( ttt ncl tt-tc r-tl s . l-c I)r-ese' n t

Iur irrrpt>r'i:.tt-tl )'ct still u rttcstctl risi., o1'

iirt rr iclrrt'tit>n of itt'ltc>r'it't tscs it-ttt> nr'\\. ;r.l'('1r,,\.

(ilolxrl \\'lu'lllir-tg, u,hic'lt ltl'l'ct't.s serr level.
r:st r r l ir-i rtc \\'cI il ncl s, Il'cr; I t u lt tc r s*,\,'lr rr 

-ii.ls, 
;I ncl

lrtrrnl-rlt lttri rit:ttittn plrttrrns. r)r'.rV rilsr> lrc
lul'[cctir rg vcc[ot'-t'ir-Lt.s rclttt ionslrips tI troirgl r< >rrt

tlrc tr-o1ric.s: l)otvcvcl. cllitlr iu1-' sc'.u'cc llnrl ir )ng-

lcrrt.r i)l'()qrlritis to :,tuclt' tlrc r:l'lcc t ()[. giolrul
\\/lu'rlring lt:,tt'c too r>l'[crr rtr>t inc'lttclr:ri lhc

lrrt r-tic'iplrtlon o1' tropii'ltI rt.rccl it'inc cxltc't'ts.

(.)l rrll tllc cc(>iogic' l'ltctr)r's ('()ntribittir-ig to
artlil'(.)l)ocl-lrot'trc l.o()t-totic t'ir;tl cli:'lCltScl

c' ill (' r' gc r.i cc. L I n cr>n t i-ol lccl lt t-lllt tl,iz;tli <lrl i s tlre
r nost irnp<trttrr-tt. 

-l'hc nlc'glt c'itics ol'tltc tr'<;pic.s,

u'itlr tlrcrr lltc'1.. ol srtnit;tr-t' sy'stcttts, .\el'\'c ils
i nc'ui-r:rtot-s 1r>t- L't'tlL'r-girrg 7.()(.)ll()sc\-l hcY

l'r' I) r'L'.s(' lr I t hr.t r l1( )st cl i l'f ict r I t ;loot rc>tt c cl ist-:ttsc

ri.sl,.'.s c>l'tltc ncrt centttr\'. \X1l-rc> rt'ill prt\,'trr
c()ntrol cliscase in tl-rcse citicsT I Icxv u'ill tirc
\\k)r"lcl I lculth Organ tz.zrticrn (\71 lO ) ancl tlic-

I)rr r-r Amcric;tn I Iculth Ol'g2in rztrtic>n ( PAI IO )

scr-\/c thc neccis r>l'tl-rc pcople in tl-rcsc' citicsi
I Ic>u' u'ill Cl)C, sel've the intct'csts c>f- tl-re

pcoplc: of- tl-ie Llnitcd St:ltcs in prcvcnting
r-)llrcr'gcnl zoortotic cliseases frotn cntigr-trting

f-r'onr thcsc citiesi Lcssons I't'otn thc pust
srrsgcsr tltat rve neccl LL larger national ztncl

rr-rtcr-r-ruticlnltI cntcr'pri.sc t< I cleltI rvith enrct'gent

z()()ll()sc.s in srtch setLings, l>ttt evcl-L,,61;'; \\/c

r-rt:ccl lrr-r r.tcl:rptaltle cnterprisc, ()nc thzrt czln

I ucljrrst rpric:l<li,' to cliverse epist>cles,

Lcssons frotn Ven ezuelatr E<luine
E ncep hzrlitis Ep idemics

I)ust VencT.uelan eqtrinc cncephaliti.s
c1>iclcnric:l provicle le ssons regarcling toclav's

/,()()notic clisease prevention and corltrol
sl.stcnts. In 7977, as tl-ie virus cro.ssecl f'rom

Nlcxico into'l'exas, agricr-rltrtr:tl cliseztse control
:-rr,rthorities \\/er-e preparcd to st,.trt shootir-rg
runcl burl,ing lrorses rn t nlassive slzrughter
c2unprrigrr. Scicntists from CDC ztncl tl-re Micldle
Arlcrica ltesearch L]nit (at the tinre a unit of
tl-rc Nzrtional Institr-rtes of Flealth) provided

tllc vit'ologit' litrcl c:1-lirlctttiolo!.ir' i'r:tst' tt>

()\'Lrrriclc Ihc slulitlt t'1' r'illc sl t'lttc'.g)' t>l

lrgric'itltttt':.tl 2tLltlit.,t'i1ic.s. litlc-l titc t'.S,'\r'lllv
pl'()\ iclccl its tl-it'tr Itc\\''l'(.83 r rtt'cittt' (,or-rllic't

lrt't\\'r'cn rtgl'icriltttt-lti lrllcl priitlit itt'ltltlt
:.lg('r-tc'ics \\,'il.s l'trl-ll1l:tt-tt, il tiri.: liirltl o1'

('rltL't'!r,('il('\' lrtrllllt'ttc,-l ltgltti-t, t ltc i t'.\l)()ll,.-;(l

rnigitt not ltc IIttl('lr clil'1'ct'crlt II tlit't'llitltrtltic
irr \enczttcllt rtt,ci (,olotlllrirt ir-r 1!)95 lrrrcl

I)r'()gressccl :tttcl jt rritlle cl r-ic>r.tlt. s'llic'h lrscllc\'
\\,()rrlcl llrvc stcl)1-lccl {r>ts'.tr cl tr> tlir"cct cr>trtt-t>l

rcti\.itic:;i' \\zltltt u'orrlcl lltl\'t' llct'tl cirlt-tt'7 [)<r

\\,'c lt:rvc lul intct ltgctl('\' Jlitirli 'l'hc sltlll('
(lLr('stir>t-t rrriglrt ltc:rsl<ecl irl t-cglit'cl t() tlic

l)().ssilrlc intr-oclttctit;n r,,1 Itilt t:rllct' lcvct' t'it-rls
rnt() tlrc [-nitccl Stlti.c.s. Ir-r l]t\' \'1c\\'. ()Llr

ti( )\'cl'r )r] It'n[ i r-r.st it irt i()lli I c't r ltit t't' f'tr i ls in lorlg-
tr:t'ttt. rrrtcr-clisciltliitrrr-\'. itttt't-r.tet-'l)c\'.stt'lttc,tl)'

clcvr-'lr>prnc11[-11'g nt:t'(l stt-rttcgitts tlrtrt iu'(]

prc>of -tcstc(l tr> crrs Lr rc s Lt( ('e s:j.

'l'hc'r-c: is :tr-tc>ilrcr lcss1;t-i lr-9pt tlrc' l97i lttrrJ

1 995 \,'c t-tc z.u c llt n c(lttit-tc Lr It ('c 1;ltr lit is
epicicniics.'t'lrtt't1' \-clu's rtg() iltc ltt'ltovit'tts
C()nlnlLlnlt\' \\rlr,s llrrgc, \'cl-\' (,r\prtr-icr-rc'e rl in
f iclcl urorli uncl cliscrrsc c()nt t'oi lir t i( )n.\. rtncl

holil;tic in pcr-sp(jctivc ;tnci cxpeitisc
Arl)o.",irologists wcre uirle t<; [rr-ing togcthcr
tr l1 ncCCSS.Ir)/ e'xptlrtise-cnt()Illrll9g,,' ;ttlcl

rzector I;ir>logy, t:cology, nll'trlln-lol{tg\',
()rnitirology, c'piclcrniology. uncl .,'irr)l(ig)'

I lor.l,crrer. torliry t his contll-rLl r-rit\', like .s( ) l ) l'.u-r\/

othcrs supporting zoc>notic pr,rl;lic hc:rltli
pr()gl'2irlts, is vcry sntall, rlttlte r pc-rorlr'
erperie ncccl in l-ielcl rv<>rk, ur-rci scientil'iculh,
fragnrentecl. Experts on Il()sclLtito bi<il(),g),

gcnctics, ecology, ancl vector (-()nll)ctencc lrr-c

ltccor-r'riiig ntc)re ancl nrore sepirr-zttccl fl-our the
pcopie in loczrl nrosclriitr> cc-x-ttrol agenc-ies

vvlto are cxpcctecl to terrlrinirtc cpicir,nri<:s
Vzc had bctter l-ix this, org2rnizirtir>nullv' uncl

cr-rltlrr"ally, il' rve ulrc to clcul u,ith rnos(lr ritc-r-

l;orne ciisczrses in thc 21st ccnturl,

Lessons frorn thc Equine Morbillivirus
Outbreak in Australia

I{e'cent experiences in Austruliir rvith a nc\\.
n-rorbillivin-rs clisezrse aclcl still urore lessons in
zoonotic clisease prcvention and contrctl. In
1994, horses on a property in Queenslancl
de veloped acLrte re spiratory distrcss u,itl-r
lrenrorrhztgic Ilrzl.nifestzrtions-1.4 of 21
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inlt't'tt'cl llot'sr-r.: clieti. .\ ltot'st' li-ltittct' lltttl lt

st:tlrle-lt;incl itcc;u]ltr tll ltl-tel' tlLtt'sittg tl sit'li
I ror'>.'--tllc' tl':ullt't' tlit'tl. ['i,t' t.liscltsc \\"'lt.s

iirirncl to lrc ('ltLisccl it1' lt ltte vittttsl',' tttll<lt()\\'tl
nrorlrillivirlls. Ilcrrtltt'krtlti\'. in I99(r I rrrit [>rtts

( llt,ing Ir)xcs ) u'ct'c lor,trtcl to lte tltc t-t:ltttt'ltl
ilr>st r>1'titc vit'tts, Stttclit-'.s ;-lt'c ttttclel'\\'lt\: t(-r

Ll lll'lr\,'cl tlrcsc l'i r-rclirtgs

()nt: lcssr>r't is sitnil:rr to thltt L;tirqltt lr)'
('x l>crie ll ccs u'it lr Vctt c'l,rtt'llit't c(Itt itrc
c'i-rr'cpltalitis. In Ait.str':rliri, n,ltct't'rtt-titltltl cli.st'tlst:

l'c.s('rtrch is ()r'g;-tr-riz.ecl ()ll rt t-utti()tll.ti ltlrsis lltrt
ltr r r r rlt n CliSCllSC I'LISCttt'Cit ( u r-rCl 

1 
>r'c.,,C llt ir tl-t tt tlCl

c'or-rtrol ltctivitics) r>tt tt strtic ltltsrs. tlti.s cliscltsr'

\\,11,\ givcr-t ()\'ct' tt> tltc,'\Ltstt-lililttt i\r-ritltltl
I lt'liitlr i;rl )( )l':-ttotJ'. ( )nc t'rlll ir rtltg.itlt' t ltc 1lt rllllc'

<>rrtcr-\' if it hurl trtt"ttccl r>ttt thlrt llullllttl,s \\'cl ('

:r t greltt,r: r r-is l.t tha r-r hc >t'sc.s . .,\glt i rl. cr >t >1;ct':-tt i ot-t

;.rcr'( )ss iI rt,'iclc' l-il llge tt[' i t-i.st it t rt i< >trs is l'c(ItI i rccl

Io clerrl u,itl-r ;.()()n()scs. l.>rtt u,'hcrl ltlttt"utt't

licrrltlr is ltt risk. I clrnttoI irttlrgittc ()Llr ltul;lic
he lltl-r irrstittrtictn.s tletcrr ir-rg t<> linit-tt:tl clisclrsc

zrr-icl ltgricr.t li u rltl i r-rstit ttt ions Si r rrillit- tt-t r'f i.ssttcs

hlrvc l-rcct-t rltiseci ir r thc I rrite cl Statc.s ltrlcl in
the Llnitccl I(ingclottr in rcgarcl to tlic t'ct-ct-tI

c1ri..;r>clc ol' I l5N 1 in{lLlcn z.;t irl clticl<cns ttncl

hrrr-rlrns in I Ioltg l(ong"

Lessons frorn Ebola l{eurorrhaglc Fever
Epiclemics

Should wc ttc concernecl iiboi,tt I:bolzr

vinrs'/ Is therc zr risk to Africa thttl conlpercs
u,rih tltc t:vervclzry proltletrtts ol' c>thct-

z()()rto.5cs sttch rls lllelaria or 1'cllctu, ict'ttr'/ is

thcrc :.t risl< to pcc>plc in Nc>r'th Attict'icit (.)l'

[rirr'<-rpc? If'the u,ot-st thaI rnigl-rt haltpctl i.s :iii
()cc.;-rsionirl inrpctrtation t't':;Liiting in rl snrlill
clttst('l- 01-iri1scs. shottld u,e llc cot-tCerncCiT I1

thc tirne uncl ltlltcc ct{'sr-ttlh c:pisrlrlcs'.lrLl
Lirlpr(-'clictlrble, sltttttlcl u'e n<;t jr-rst u'ltit ancl

r"cuct irl'tcr thc fact/'l'hc risl< t'cI'icctccl ir-r thcse:

rpestions is clillicult to ev:,tlttzlte l-rccltLlsel \,\'e

knorv so little. l{or,vcver. \\/e can say th;tt as

\\/esLern-style hospitals l;econlc tllorc
:rffordable for Africans, Itosoc(>rnial Ebola
anrpli{icatiot-t will incrertsc, ancl epiclernics rvill
gc{" lzi rger,

-l'l-rese viruses ztncl tlre cliseas(js thcy' c'2ttl,sc

neecl to be unclerstood becuttse the rislt tl-rey

reprcse nt is unknourn ancl the risk fbr f-uture

e1>isodes is so Llnprer-lictablc---tl-re siLme

sltoLritl l)c,\rrirl ir-r rL'g.tt'tl to :tll .:irrrilrrr1) l.'tlr.rl
/-()()llt rt i (' l).t 1 I tr tgt't-ts. Itt lt' r'\.r rr l1 llL'. \\'t' Ilt't't I

lo lincl tht' i-xrlttt'ltl t't'st'l'\'oit-cl t'-llt ll:l \ lt-t I. :tll'l
ic:,t rr-t ltort' its l)l-('t ltlt-'tl('c irl tts tl:ltitt'.t!
ct'tvi11)nntcr-tt lttlcl ltt >u' It'rit't.:lttissi< >tt tt I ilttli I1ill,\

i-u"c rt.'gullltt-'cl. Irt r'\l't-it'lt. tllt' r'lllt'l'11L'llr't' , ri

i:lr< illt r,in ls ct>ttlcl clt':t rttlttit';rIlY iilc't't':ts(' rI' tts

still rttrl<no\\'n l'cscl-\'(>ir lrctst( s ) it-tc't't'rt,te,-1. tllt'
vinr.s c'ltltngttrl its itr:itrivl( )t', ()t' t'c(>lttqic' I ltt'lt lt's

brorrgltt rtclclitioilltI t'csol'\''()ir ito.sts it'ttt I 111:rr .

\\'t' r-rcccl tc> l<n<>u' cll()trglr t<t tlt'tc't't,sttt'll
c:httItg,cS rltricl<11, 'l'he: ('( )ll('e l'trecl 1ttrlllic' *'.ttltI
r-urt itc slttisllccl if.prrltlic- lte':.tltlt lerrclt-'t'.s tlct itlecl

()n lr u,lit-ltttcl-.sttc ltpPl'()lltIi l'..rt' rlt'trIirlg u'itII
I:b<>lrr ltctnor-r-llrgic' lc','t't' ()l' otltcr tiis('.tsr':
u,itlr sintillrr' ltlttltoge nit' 1t< )tt'tttrrtl

I)errlir-rg u'itlt Irlr<>ilt r il'Ll.\ rttttl srrrrilltl \ ('l'\'

cllttlg,cl-()tls ttlf ct'tiott's ltge tits llt't'(i t rot ilt'
tl-rorrght o1'a.s s() cxl)rut.sivc r)l'e\l)eltsir e rt:
to ltc Llltre:tlistic Iriclcl-1,'lr.st'cl epiclcll)ioiogit
st t itlics lu'e ll('L'cletl : tl ilt gtlr ;.sl it,s\',\l ('ll l: t't't ; 

t t i t't'

bcttcr' 1tl'.rccntcnt in ltrltot';.ttot'ics ir r .\lric'lt
'l'r'rtininq is lt n'ur1<>r' t-tccc.l--tt()t tltlott!,lt .:liot't

c-()Ll r-.scs. l ; t r i t-rt thc r- t l u'( )[ l g l i lrcl vit t]('ccl r'r,l l't:t-' 1"

Lrltining ancl crltct"icnc('; It'tttts( cr-rclirrg tltcstl
is tlic ncccl Ir>r'tn cxpltttclcrcl t'e,'st-'ltt'clt i;ltse.

u,irich in trrn-r reqr-rircs nl(ir-c r-t:ltionltl lltltot'rrtt itl'
I'acilities ittrcl l'cs()Llrcc.s l'or u'ttt'l< ltt lttosltlt:tt'
lcvcl (IISL) t. 'l'l-icsc t-te'ccl-..; tnttst itc lltct irt

all inclLlstrializccl coLltttt'it's on l;clur ltr t>i.

clcr,,el o1 ring c()Ll ntt'ics

Lessons frorn Rabics Epiclcrnics
I{rtbics ltroviclc's I-}lltIty lcssot-t.s itt Itou' r'tt'ltI

aclaptzrlir-rr i contriirtttcs to r:nlcl'gcllL,J lt) ltt'\\'
cc()nichcs ()l'tcn, tlr.c nccLr,s.\:-u-\' (t(t()iogic'

clr-:it-tcntS rtrc in ltlltce'l-ttlcl tirc t'cc'i1.rc Iot

e lllcl'gcncc sir-rlpl1, itlvc>l\,'cs tirc intr-oclltr t i<,rt-t

o{' t,it-tts: zt clt'zttrt;ttir- ilitrstrtttitttt \\'tll) thc
appcar'2lnce of cpiclcrtric l.rtc('(x)t-t t'rtitits irt tltc
err.stern t initcd Sttttc:s '['lte c1;iclct-t-tic \\'t.ts

tr:rced to racco(->ns ittLltt>t'tccl 1l'ortr Irlor-icll., to
West Virginizi irr 7i)77---us ttsuuil, ltlitt-rtn
pe rturbation of zrn cct()s\/stct-n, ir"r this ir-rsiilncc

involving tl-re transpc>rt of'rvilcl I'acc(x)ns (l'ont

zrn ende rnir: siLc, CJt-tscd tlrtr[>lc, ()nc l<cv t<,r

our ttnclerstancling of ti-tis cpisoclc \\/Lt,\ tlre
discovcry ti-rat rabics vit-Lls is not ()nc vit'tts:

i-ather, it i.s a set of clif fcrcnt senot\/pe s, c;tclt
transnrittecl witl-rin a sepxr2ite rcscrr.,ctir- host
cconichc. Ir-r Nortl-r Arncrica. thcre itrc sir

i
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tcrrcstrilrl lrr-rirrrlrl gcn,;11r1>r'S. inc'lrrrlir-rg thr.
l'lr('('()()n ViIrrs gcnOtl,ltt'. Iilrr-('()()lt.s ltitc
l"ll('('()()lts tlrlrt ltitc rircc()()r-)s, lrncl trl'tci' s()nlc,
tinrc. tlrcir vir-trs bccc>ntcs tr clistinct gcnc>t1,1)e-,

higlrll' rrcluptc'cl tct thc hosI cvc'ler. Wlicn tltc
I rrII sigr-rillcurrcc o1- tIris clisc<)\/el]' \\,1rs rcrrIizccl,
n)liny lll)'stcrics of'r-lrltics ccology.\\,cl'c
cllrrif ie cl 'l'l-re lcsson hcr"c is t hlrt r-r-roclcl'n

virr>logic l'csclrrch is thc l<ey lctr pl'cve ntior-r
r.rncl cor-rtrol 1tr()granls sLlch us thosc czrrr-iccl

out lr), thc CDC Rabies Laborltc>ry ar-rcl thc
'['crtrs Siute I lcalth Departnrcr-rt, urlrich is
ruc:hic:r,'ing nrrrch success u'itl-r its coyote
vuc:ci r-urtion pl'ogt'arn.

I-essons from the flantavirus Pulmonary
Syndrome Epidernic

lr-r i 99), hantz'r'v,in-ls pLllrnctnary/ syltclrortrc
\\:irs first rccogn izccl in tl-ie .solrthrvcsten-r
lrr-ritccl Stzrtes. Clrscs llzrl,c ltccn Iouncl ir-r 28
s[irtcs: :rs c>f- 1 997, ulol'c thlrr-r 16ri c]zrse s hzrcl

l>crcr-r con{-irnrccl in the l lnitecl Stlrtes ancl nx)rc
tltan ,r00 throughc>ut the Ar-nericus-the cleatl-r

rrtc h:rs been 2rppt'oxirlutely 45%. At tl-re

bc:g=i r"rninq c>f' tl-rc inr,.cstigation, serologic tests
proviclccl thc f irst clue abor-rt tlre nzrttrr-e crf'

tlrc cuLlsutirze r,.inr.s. Vir;rl RNA \\/2rs anrpliiied
fronr piitier rt specintens, and 2r previotrsly
trnl<norvn hurnt:ll.irr.rs, now nantecl Sin Nontbre
r,,inrs, \vas Llncoverecl. Latcr, scientists fl'om
CDC, lhe lJniversity of Nerv N{exico, ancl
clscw'llere founcl thal severul variunt virLtses
werc distriltutecl o\.er luirge at'eus o{'the united
States, :rll 1;revior-rsly, urrkrlr)\\,,n, zrll entrenchecl
in specif-ic rodent reservoirs, all capablc o{'
z.oonotic tmnsnlissictn to hunlzrns.

lrc labc>rzrtory zrnrJ ficlcl u,<tr-k rescnrbled
lunclurnrcntuil Iielcl- ancl lirborator"y-[usecl
rc.scarclt, not a traciitiorl;rl orrtbreuk
invcstigatir>r-r. Sir-r Nonrbre l,in-rs ancl its rcl:rtiv.es

colrlcl only' lte dealt rvith in lzrbctratorie.s rvitl-r
the rnctst sophisticatecl nrolecuiar biologic and
irlrnrtrnologic tecl-rnologies, thc nrc;st expert
starl'l-scientists, ancl the kincl of'global
perspcctive .seen in \71IO international
ref-crence centers. If scientists in these
laborrtories conrpete rather thzrn collaborate,
horv rvill ptrblic healtl-r be given priority'/ How
w'ill technolrgy transfer occltr as rapidly as

neeclecl/ Flolv will the ftrll capacity of rnore
speciztliz.ecl bionreclical researcl-r laboratories

lrc lrrorrght t<t ltcrt r'l 'l'lrc trrtclition o1' ltrrlrlic'
se'r'r'ic'c holcls tltc' ttns\\rct'. \\'ht't-t tltc t'ltltic's

i rnrtirr n(>llttr>r'cs('ctlccl te.st \\'tt.\ clcveloltc'cl ltt
(.IX.. it u'its ntrtclc ;t\/ltillltlc itrttttcclilrtcll' tcr

stlttc lrncl othcr lltltctratr>t'ics Wlicr-r

Lr',gto t tel I rt p tte t t n t ctpb i I ct xt';rs cliscctt'et'ccl,

cttltrrrcs rtncl rcagcnts \\/erc trtltclc lt\/2lilrtltlc
inlntecliatcly,

to cvcryonc concernccl. -l'hi.s trlrclition. ir"r

tltrn, htrs lecl or.cr thc )/ears to tl-re imtnecliatc
trlrnsfcr to CI)(. ol' ltc\\/ ir-rlccti()Lrs agcrrt.s

isollrtccl in <;tl-rcr Irr[>c>rlrt< lrics-N1urlttrrg vit-r-r.s

fl'ont (lcrrrrrln\', I-zrss:.r 'r,ir-rrs Il'onr Yltlc, I IIV
front Iir-lutcc, pi>liovirus rsol;rtcs 1'r'onr

cvcr1,'\\,herc. Ilcserrr-ch c()nlpctitior-r hlis r-rcvel'

been the point-prrltlic' lrcalth has ltce n thc'
pLIl'J)()sc ut l-rlrncl 'l'lrc 

1>crltctrurtir>n r>l tlris
truclitic>n sccr-ns cxt,l'crrlcly in-r1tc>r-t:rnt.

Lessons frorn the Bovine Spongiform
Encephalopathy Epidemic in Cattle and
New-Variant Creutzfeldtlakob Disease in
Humans

Rovinc spongifil'rr cnce,piralopatl-r1, ( IISE )
in iiie Ll-ritr:cl I(irrgcl()nl rltu)/ providc nlol'e
lessons t"han any otlrcr rcccni cl]-tcrgcnt
zoonotic cliscr.rse episoclc, 'l'l-re clisease \\'2rs

first cliagnosed in tlic Unitccl Kingdonl in
1986; as of' 1997, ntore than 770,000 czrrtle

l-rad been repc>rtecl as inlcctcd, br-rt rnoclcrr-r
statistical nretl-iocls har.c inclic'atecl tl-rzrt about
one rnillior-r cattle l-rzrcl ltcen infectccl, rougl-rlv
half'of lvl-rich ente re cl tl-re hunl2ln I'oocl chain
in the Unitccl Kingclorn.

I'oda1,, rvitl-r thc urisclc>rrt of' hincl.sight. it
n-right be szricl thztt thc rttinistl), r>f'ztsriculturc
in thc [Jnite cl I(ingclont l'uilccl tr> r'cuct ir-r tintc
to rvhat lvzrs clcarly rt grcat ri.sk to thr:
livestock and re latecl 1-r>ocl incltt.stries o1' tltc
CoLlntry-every elenrcnt r>1. it.s clise2Isc

prevention and control respc>nsibilitics nrigl-rt

lle callecl into qucstion. Il)' 1990, the l-r'ont

pages of Ilritish nevr/spapers were fillecl n,ith
BSE articles, forcing tl-re cltrcstir)n ". . .cloes BStl

pose a risk to hr*rman healthT" Britisl-r
government officiztls responcled. ". , .there is

nothing to worry about. . . " -l-his of course led
the public to beconle more skepticzrl, l'hc
eclitors of' the jou ntzll NatLl rc reactccl as

follows:
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. . Nevcr s:l)/ tlicrc is ll() clltt-igct' Ir'islil'

Ir-rstcrtcl, s;-t1' tl-r:.rt Ll-rc;c is ;tlg'li)'s LI clltr-rge r' Ir'i'sl<1,

Irncl that tl-re problcm is ttl calcr.tlate n,'ltat it

is . Nevcr say lhat the risl< is r-regligilllc lttlless

)r()Lt rlre slll'e tl-urt yOLlr listeners slt;rl'C yoLlr

()\\'n pl-rilosc>phy o1' lifc. . .

ln nt1' t'icl, this rcspollse slln-i.s Llp onc

ol- thc centrtl Precepts o1' pr.rblic l-realtl-r

practice

In 199>, thc IISII agerlt \\rrIS rclxrrtecl tcl

ltt' thc CtlLlSC C>f' Lt tlC\a,' htttnan'l.OOtrt>tic'

cliscesc. nc\\' \,'.tt-ian[ Crctrtz['clclt-Jal<rllI clisclItse,

ll), 199a . 2() cases l-rircl l>ccll l'cP()r'tccl ir-r tl-rc

UniLccl I(ir-rgclorn ancl onc in Irrltncc A t'ecc'nt

rcport 1'r'orn 
-l'l-te Royel Socict"y st:rtes tl-rat

thcrc is nor,r, a c()tllllellir-rg casc rc'garcling new-

varizrnt Creu tz.felclt-Jakob clisease 2ls the

hunran rnanifestaticlt-t c>f tlst1, With sLlch a

snrall ntttlrbcr of cases, it is irnpossible to

1;rcclict Ir-ttttre nLllllbers of-CaSeS c>f the httt-tlan

ciise2lse, but clearly the darnzlge to thc

livestock and related food indtrstries of tl-re

Llnitecl l(ingclonr will continue, BSE rnay lle

instnrctir,.e in other ways, esPeci:rlly in its
extension into the worlrjs of i-n;tcroeconcltrlics'

iiriernational tracle, political science, and even

global governance.

In:r11 tl-rese lessons, one of tl-re lllost

irnportant points is tl-re neecl for grczrter

epiclerniologic resc-rllrces ancl better trained

professionals for dealing witl-r hltman :,rnd

anirlral diseases or witl-r the zoclnotic interf:tce

betr,veen the turo. This training Colnponent

recy-tit'es consicleration of all steps along the

d iscovery-to-control conti nllLl I1l.

The Discovery-to-Control Continuum as

Applied to Zoortotic Diseases
Initial investigation at the first sign of

emergetlce of a new Zoonotic disease lxLlst

focr,ts on practical characteristics such as deatl-r

ratc, Severiff of disease, transnrissibility, zrnd

remote spread, all of which afe impot'tant

predictors of epidemic potential and societal

risk. Various elements of a discovery-to-control

continulrm are LlsLl ally called for: discove Y,
the recognition of a new zoonotic disease in

a new setting; epiderniologic field
investigation; etiologic investigation;

diagnostics develoPment; focused

fcSC:-lrclt; tecllr-rr>log\/ tl':.lt'tSit't': trlrir-rir-rg lttltl

rltttt'cltch ; lr tlcl rt l t i rltlr tellr t-t lt'tt rc >1 . cl i tttt t-i: t t iot-t'

Itnrl eraclic;rtiot-t ()f'c()Lll'sc. tt<>t lrll ol tl)cse

ckttrtetlts tllC tII)1lrc>1;r'iltlt' ill c\ el)' ctttt't'git tu.

Z(X)ll()tic cliscllse cpisc>clc-ciccisic)l-).s lllllst llc

nr;iclc ancl prioritics tttLlst llc sct

Ir-r tl-re ir-ritilrl phrtst.rs ir-r the clisc<lr,'c1-\'-l()-

c()ntrol continltLllll. pc<>plc rllttsitlc thc
"citaclel" (the traclitiorlltl l-cdcrll (r()llltttttt'titv

of int,cstigzrt()rs ancl ()l-f icilrls) ll)t,lst llt:

rec()g,l-rizecl-_l()c-2ll clinicirrtls. prltl-i< >lrlgists

( inclrrclirrg tllccliclrl cxlltltit-tct's lttlcl lr>t'ct rsic'

ltlrthc>lOgists), \/ctcrillltriltt-ts lrtlcl ltt-littiltl
.scicr-r[ists, ccol<lgists. u,'ilcliif c ,scicrltists' lts u'clI

as k>c:.tl public healtlr rlli'icials. lllltlly c>f u'll()lIl

h:-t,u,c not ltce tr Cn:llll(>r'ecl of- tlrcir Cxpcl'ict'tclt'S

rn clcaling rn,ith tltosc insicle tl-rc c:itrtcle l. 'l'lrc

in-rportant elrrly rr>le i>f pritlrltt-y' cliagnostic

Iltborlrt<>rics ancl tlrc refefcncc lltiloratotl'
nc:tr,rrorks tl-rat SLlPport Ll-rerll lllLlst alsc> llt:

recogn izecl. In tl-ris gra 9l' t hc 1>ritlttlc\- t>1.

nlolecltlar rnicrobiologl' ;tr-rd vircllc-rg)', it l;cat's

retninding that t-tlany of tl-rc early ir-n'cstigatirrc

:.ictivities SLlrroLlnclir-rg tlrc iclentil'ic'uttiotr o1' lt

possibly e-tl-iergcnt ZOOn()tic disclt.sc IllLrst llc

carriecl out in tfue f iclcl, not in tl-re l'.rbrlrzttor\'.

This is tl-re worlcl o1' shoc-leather'
epiclenrir>logV (tl-re logo oi CDC's Fipiclctnic

Intelligence Set-r'ice pr()gflrrrl is tl-rc cltttlinc ot

tl-re sole of'a shoe rtrith :-I pl'olltitletlt holc \\/()rll

ir-r iL), 2lS wcll as of' rnolccLllztt' trticr-1;[li9lr>91'

and virology.

Ir-r the interntecliatc phascs in the

cliscovery-to-Contt'ol continr-tLllll, tlle
continllLllrl progresses to tl-re gencral atrea of
risk nlanagetnent, the zlrea rePresentecl not

by tl-re qtrestion what's going on l-rere? btrt by

tl-re question what are we going to do utllout

it'/ This pl-rase may inch-rde expansion o1'nlany

elements: technology transfcr involvitrg
diagnostics developtne nt ancl proof tesl"ing.

vaccine and drug clevelopnrent ancl proof

testing, Sanitation and vector control, and

medical and veterin ary care activities ancl

tlreir adaptation to the circttmst2lnces of the

disease locale; Coll-)mercializatiop, where

approp rtate, of diagnostics, vztccines, and

therapeutic agents in qr-ranti[ies soLll'ccs:

training, otttreach, continuing education, and

public education, each requiring professional
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cxl)ct'tisc lrncl ;.rrllrlttlrtion to thc sl)ccitrl
cirr'Lulrstlrr-rccs r>{' tlic cli.selrsc loclrle; rrncl
c( )n )n ] r r r-ri c'rrt i or-rs. er rrlt k >1,i n u t hc tccl rnctl c >gic's

r>l'tl-ic cl;r1'.strclr rrs tlrc Intcl'nct lrnd
1tr'< >lcssic >r-iirl cxltcr-t ise

I;r-rrtlicr lrlor-rg thc clisc:or,'cl-),-tr>-contrrl
c( )lltinuLlrlt, lrctivitics [rcc<)n]c n)()l'c c:c>nt1tlcx,

I rn-r.st rlrti c>r-r oli cn ( )c-cLlrs rrt i nt crnrecl i:.it r. Jri >i r-rts

rr.s rrclutinistrrrtc>r's lrncl politiciur-r.s ch-lrg tIrcir Icct
ir-r rcglrrcl tr> res()Llrcc rrllocrlrti()n.'l'his
I'r'rrstnrtir>r-r, in ttrrn, clr-ivcs scicntists l;irc'k t<r

thcir luboratr>r'ics, to the u.c>r'lcl c>l'l'cse :.rrch, to
thc l-r'ont cnd ol- tl-re cc>ntinru.ll]1. \'(>Lrngcr
sctc'tttists, particttlzrt'I1,,, ltecc>rlrc c'\,niclrl of the
Irarsh politicirl rvorlcl o{' r'isk n'r2rnrrgcnlcn[,
c\/cn tlrotrel-r tl-Iis is thc ;u'L,lt:.t il-I w,lrich tltc:ir'
cl iscr >rrcrics r n rrst provc t hc:ntsc lvcs ,

r\,lorc expcnsil,e ancl spcciulizccl cr1>ertisc
Irncl rers()Lu'ccs c()rnc into ltlrry'in thc I'inal
phltse.s of the cliscovelv-t()-c()ntrr>l continrtrn-r:

ltrrl-rlic licrilth sv"stents, ir-rclrrclins ra picl cusc-
|c1lOr-ting S)/StClllS, stltrreillltncc s\rstcttts. r'itltl
rccolcls irncl clise llse regi.stcrs, sta{lirrg :rncl stufi'

sLIpport, logistic support. legisl:rtictn;rncl
rcgulution, uncl cxpanclecl ;rcinrrr-ristrlr'Lioi-l;

sltccial clir-rical systents. inclucline isolution of
cascs, qLl2lr2rntine, and patie nt cal'c; ancl pr-rblic

in{'r-ustr-rrcflrre systerns, inclucling sanitation irncl

se\\'eragc, slrle food ancl ,vvllter sLrl)plics, zrncl

rcscr\,'(>ir i-rost and vector control.

"fl-re cluestion of-facilitics ncccls in tl-re

Llnitccl St:rtes is 2rr-r elcn-ient of- or,rr c2rpacity
to f'ulf ill the cli.scor,,e ry-to-control continLrLun
\rVhat :lbor-tt tJSI--l+ ztncl BSI--z+ l'abor':rtory
f:rcilities u,'est of tl-re Appalzrchiar-rs? llccent
clcbate rnzrl<cs it clear tl-rat lurving tu,,o IISL-.4

f ircilitics in thc' Llnitecl States (CDC in Atlanta,
r.tncl the li S. Arr"ny iVledical Ilcsearch Institute
of' Ir-rfcctious l)iseases in Irreclerick, Nlarylar-icl )

Irncl ()ne in Canada (at the new center- in
\X/inrripeg) is not enor-rgh. Plzrns for a f.ew small
BSL-,II l:rbs in LJ.S. acaclentic centers ma),, help
in cxp2incling basic research sLlpportecl lry
courpctitive grants, btrt tl"rey will not sr-rpport

expundecl licld-bzrsecl resezrrch. Which
go\/crnnlcnt 2rge ncy r,vill step forward to solve
thi.s problem?' And in ?t relatecl way, rvhicl"t
gove rnnrent agenry n,ill step for-ward to solve
the u niclue problem of c2lreer-conlnritted
prof essic>nal personnel neecls for dezrling'*,itl-t
ellterging zoonotic cliseases?,

Conclusions
Vho n,ill bc the: u'or-lcl's clr>ctor'7 \Yl-rr> u'ill

lte tl-rc u,orlcl's c'xpcrt on zoonc>tic cliscuscs'i
'l-ltesc cltresti()ns ut'e Iul<cn I'r'onr ltr-r crrlitorirrl

in tlre Ncrv Yr>rli '['irnc.s, i\'1u1' 12. 1995 It
sccr-r-rs tlutt ntltn)' :.rr.rtl-rr>r'itics. incIrrcling tIrr>sc

at C[)C,, tu'c' srtYittg thlrt tltcv llltvc thc ltns\\'cr'

tc> ihcsc (lLlcsti()lts irl rcgztrcl to:rll cnrcrginu
cliscascs 'l'l-rcir alns\\icrs lt:-trrc lrccn in the 1c>nt-t

o[ proposals :ttrcl I'trncling rctlttcsts to cxpuncl

glolral cliseltse sLlr\/eilllrnce. clirtgnostics.
c()lllr-nr-rr-ricrttions. ltnd cl])crgct-Icy l'esp()nsc

sy'sten-rs,2I gloltal trair-ring progl'lult. itncl rl

globul stublc l'ttt-tclirtg l;;tsc I Iorvc\1e r'.

sorncrvhat clistir-rct strertegies lIrc nccclccl l<>

deal spccifically' u,ith crlrcrging zoonotic'
cliscascs, ancl lltese str-atcgics har,'c no[ l-lecn

l'rrlly' clcvclopccl. lrxzrnlple s l-irt'u'c bccn qivcr-t

in thi.s pupe r- to strggcst thzrt tltcsc strzttcgie.s

nrust ir-rvoll,e n-rol'e of zr lielcl zrncl laboratory
l'cscarch cntel'prise than a truclitionerl
sLrr\/eill2rncc lrncl rcfcl'cncc' cliurgno.stics
cntcl'l)risc. Ir-r sc>n)c c-2rses. it is rrot evLrn clctrr
n'l)() rnight do thc f<>cr-rsccl altpliecl rcseurrcl't

tlrttt rnrrst lrnclcrpin zrcll.lrnccs in ;a(,''(>nr>tic

clist:ltsc prc'v'crrrion ancl control. In prcse nt
circulllsttll-iCCs, \\,hcr-c tlrc sLlrrrival ol
in.stittrtions is ut stutke, ttrrf battles;rrc
exaccrbertccl. uncl c()ntpetition rertltcr tlran
cooperatior-r betrveen zrctrclcr-r-ric institr,rtions
ancl governntent zrgcncies cnsLles. CDC rnay
be getting ncrv f uncls, but thcrc is r-ro parallel
scnse of."goocl tirtrcs zrhczrcl" or-rt in tl-rc
coLrntry. 'I'his is l-rapperring in contr-aclictior-r
to public cxpcctations. Datzi clczrrly, shou' tl-urL

thc cr()nccl-ncd prrblic rvunts nrore cli.scarsc

control ancl interventior-r action.s, n)ore ol'the
nreclical rescztrch needecl to clrive sucl-r
;rctions, zrncl rllore p:rrticiputic>n Lrcl'oss tl-re
country. Nrrnrcrolls sLn1,cy,s of' pLrblic opinion
donc by llesearch!Anrericzr shr>u, tl-rat tl're
concernecl public is rvilling to pa),. In nrv vier,v.
pr-rblic expectations c2ln only be nret by tlrc
integration of'tl-re n2rsccnt global pr_rblic hcaltl-r
enlerging infectiotrs disease neNvork, urith
networl<s focused on threats posecl by
livestock zrninral dise2rses, crop plant clisea.ses,
and bioterrorisnl. Thc public woulcl ,sec such
an overall .system as having a higl-r
benefit:cost ratio, whicl-r woLrlcl soive severai
high priority problems most efficienrly.
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