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SEROLOGIC EVIDENCE OF NATURAL TOGAVIRUS
INFECTTIONS TN PANAMANIAN SLOTHS
AND OTHER VERTEBRATES®
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Abstract.

Plasmas of sloths anmd other Central Panamanmian wild vertebrates wers tesld

for plague-redoction neutralizing (PENy antibodics against four Aaviviruses and one alpha-
virns, Forty pereent of 97 bwo-loed sloths, Cheloepus Soffmannd, and 8% of 168 three-toed
sloths, Bvrdwpios tariegedas, were specifically positive against 500 Louis cncephalilis (51LE)
virus, The prevalence of antibody against SLE virus was considerably higher in sloths than
i any other group of wild vertebrates tested, including birds, and was found maindy in adul
staths, Specific PRN antibocly against vellow fover (YET virns was Tound ool in monkess.
A bigh prevalence of PEN antibocy against Hhews and Mayvare vireses was detected in agoutis,
Lagviroctn penciabio, and against Mavaro virus in bowler monkevs, dlsaatlo villom, No
plasma was speetfically positive aminsl Bussaquaca virns, The resulis are nderprobed as
evidence that sleths are probably not Irmpertan! bosts in jungle ¥F owcles, but mav be sig-
nificant amplifving hosts in tropical SLE virus cocles

Tree slothe are New World arboreal mammals
related tooarmadillos and anteaters. They occur
from Henduras 1o Argendina. The two existing
renera mclude Bradvpias, the three-loed sloths,
and Clhsloepies, the two-loe] sloths, Although they
share the zame arboreal habitad and many con-
vergenl anatomical features, the behavioral and
anatomical differences between the two genera are
Clear enouueh fo place them in separate Tamilies =
Sloths arve difficult of bopossibile to see when cam
cutflagecd i their foresl canapy habitat, but they
are nevertheless among the most abundant mam-
tals of the MNeotropical forest. ™™ Botly genera are
characlerized by low bedy temperature and met-
abolic rate,” and are highly evolved for a vege-
tarian existence.” Chalogpes commoanly survive in
capivity for over 10 years, ™% and probably bath
genera are longlived in nature,

Accepied & Novemhber 1982,

| stly was supporteld in part by USTHS Na-
tinnal Institutes nf Health Grants Mo, ALO20%4 and AL
118ES, hy the Martin Hansen Fued and Fluid Hesearch
Frund grants (room the Smithsenien Institution, and by
ALY Contrac: Noo Ta-3-1134

Address reprint reguests oo Diee Pauline FI Peralia,
Crorzas Memorial Laboratory, Panama 5. Republic of
Panama.

v Present adedress: 5o Francis Flospital and Medical
Coenrer, TH Woodland Streeet, Hartford, Connectiout
UG105,

Enterest in sloths as hosts of flaviviruses initially
centered oo the search for alternate hosts in New
Warld jungle vellow fever (YF) eveles, which ane
naally considered w invalve monkeys and Corest
CANDEY Mosauitoes
Colombian two-toed sloths Cheloegus didactvins
shopwed Tictde potential as Y amplifving hoses?
I 1874, I A Wehb and K AL Johnson of the
Gargas Memerial Laboratory repeated this aheer-
vatian with the Panamardan specles Cleloeps
faffmani;) however, they alse shiowed that some
fanamanian Sradvins darfegaies sustained re
markably lomye experimental Y15 viremias of an-
watally kigh titer, with no apparent il effeces. '

The: bvpothesis that sloths are nataral ampli-
Pying bosts of Y1 virus was tested by field studies
n Panoma in 1974 76, during and after g wave
af jungle Y. These and other concurrent field
stdies alan included chservations on related Aa-
viviruses, amang them 5t Louis encephalitis (SLE)
virus, @ human pathoegen which 1z transmicied by
mgsguitoes among wild birdz 10 most of North
America ' Tn the tropics, SLE virus canses spo-
raclic human illoess, but it natural cyele is poorly
understood, ¥ Az with ¥YF wvirgs, inocaladon of
slaths with 3LE virus produces prolonged vire-
A Field studies of flaviviens in-
fections of sloths were therefore a test ol the role
of these animals in teepical cveles of ST virns as
well as YT virns,

This article reports the resulls of the 1974-76

I early cxperimental wark,

maas of high bier
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lelel stadies in Panama on natural Gavivirus in-
lections of =loths and other forest vertebrates.
Crher articles in this series describe experimental
ST infection af sloths ancd cormorant, ' as well
az the solation from sloths of several viruses un-
related o flavivieuses, '™

MATERIALRS ANDY MICT S
Kby ireas

Sloths were caplured ot five Central Pangma-
pian lecalities (B 10 Al Asuacale (elevation
A0 meters] and Chalibre (100 metersd, vegetation
wias mostly 2econdacy, with patches o primary
tecpical homad Corest (Eloldrickze classifestion) "
AL the other three areas the vegetation was pre-
dormingntly primary, with the foliewing Holdridge
claszifications: El Llano-Cartd coad camp (elevi-
than 00 meters), eapical wel Torest Cerro Azl
[E00-200 meters), tropical humic forest; Magé
s than 200 metecs) tropical hunud-to-dey tran-
sifrnnal Torest

Amfoinl capdore gnd Sleeding

Two-taed slaths O boffmanei (Fig, 21, and three-
toed sloths B carieganes (Flg, 3, wore eaplured
By handd, ar Cerro Azul, the
dio transmitters"” and periodically recapiured for
serial Blooe sarples. Bloth ase was determinged as

eree Niteed wilth ri-

infand where the animal was 011 attached o s
mather, juvenile when i was independent but not
fullv grown, and adult when it had reached full
size, [ vadvpar forearm 130 numy Cliodosgis Dore-
arm Lic mmm) B vardepains leave Lheir mothers

Frouee 2. Chefoegies offmasn:, the two-toed sloth.

[ Phodegraph courtesy of D Heward Christiansen )

at &omanths, and are fully grown al two vears.?
Cliolegns sloths probably develop 2omewhat mone
slowly, 1®

Mazt other mammals and birds were either

Froure &

By vertepari:, the hree-tocel sloth,
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trapped or netted routinely by the Gorgas Me-
rmerial Laboratory Bavano Eiver Program, or res-
cheel feorm impounded waters by the International
Society Tor the Protection of Animals (I5FAL At
El Llanc-Cartd and Cerre Azul, howler monkess
anel other mammals, apart from sloths, were shot,
Mammals which were shot or which were cap-
tared b ISPA were Bled by cardiac puncture,
Otherwise, zloths were bled from the brachial vein;
roclents, bats and marsupials from the retroocbical
sz, and birds from the externa] jugular vein.
In the field, whole heparinized Llood was Trowen
in Jiguid nitrogen within 7 hours of collection,
Plasma was aseptically separated from heparin
i#ed blood either by centrifugation or by overmight
seftling, anel then feogen i loguid nitrogen until
transier to clectric freceers, Whole Blee? waes stored
at —60°C, and plasma at —20°C,

Vivis froladion aifempis

Heparimzed awhaole Blood (001 ml) was inoetlated
ciate tahe culares of Vero cells, which were main-

=iy

tained at 33°C and observecd for 14 davs

Newtvializalion feits

Test vicwses includend the four svlvatic flavivi-
rizses known do oceur in Panama: Y viras (French
newlrolrapie straind; 5L virus, sicain Boena Wis-
fa-7, selaleed from Panamanian mosguitoes in
1056 Hussuoquara (500 virus, strain GA-7, (rom
Fanamaman mosquitoes captured in 19615 and T1-
lews (TLHY virus, steain Gruat-245, malated in 1956
from Guatemalan mosguitoes. Mavaro (MAY) vi-
rigs, e alphavirus, was included s an antizen o
contrel for non-specific plague reduction, since il
15 antigenically distinet from the four flavivirases;
it owas also included becanze 10 natural transmis-
siom ovele 12 thought 1o be similar 1o that of MNea-
trapical junsle YF virns, We used MAY soran
Pan Ar 443 imalated in 1972 from Panamanian
TN THHGTES

Plague reduction neutralization (PEMNT tests were
basically performed as described elsewhere '™
Bricily, plasmas were sereened 105 against £0-230
frenerally 301000 plague forming units (plul of
challenge virus, Guinea pig serum at a fnal con-
centration of 180 was icerporaied in fhe viris-
plasma minture as o source of fresh serum Taclor,
The mixtures were incubated a1 470 overnight De-
fore inoculation onia 2 em® Vero coll manalavers.
Asecood overlay includinge neetral ced Jollowed

SEYAMOUK, PEEALLA. AN MONTGOMEERY

2ar 3 daws alter the inthial overlay, which varied
n composition for each virus, To enbance plague
claritv, Eagle’s Minimal Essential Mediom re-
placed the original baste putrient mediem in [LH
virls tests oum teagacanth was s o varioos
combinations with either agarose or amar in la-
vivicus overlans.

Plasmas reducing plague counts by at least 8005
were retested in serial dilutions; 20% plague re-
duction by plasma diluted 110 was considered

positive. Plasmas positive against any one Bavi-

ViFLs were stbsequently Ulraled arainst all Tear
Maviviruses with approximately egual test viros
dloses, Tor comparison of PRN titers. Low plasma
cpuaniitics recluced the nomber of soreening anti-
gens in tests of some animals.

RESULTES
Firna diedation allempbis

MNo faviviruses woere solated [rom 43 Beady iy
ard 14 Chelages. (ther viroses 3zalated from
these animals are ceserilwed elsewhere, '

Autrbody tiers and rest specificio

Minely percent plague cedaction serumm flers of
1 were consiclered newmative because they were
rol reproclucible. Also, inoother studies, '™ tiers of
LB bave Been associated with low level inhihition
af two ar more unrelated virnses, sugoesting hroad-
spectrim non-speciilc activity, MNinety pereenl re-
duction by plasmas diluted 116 was therefore
coralcderen] positive, Dl mmest positive tilers were
al lewst as high as 164, The frequency distribution
af sloth antibody PRMN titers against SLE virus
are shown in Table 1, and are reprezentative of
positive reactlons seen in this study against other
tagaviruses and m ather vertebrates

A possible problem of erass-reactions hetween
e four seralogivally related Tavivirnses was re-
solved by experimental demonstration of the spec-
icity of =loth antibodies aeainst SLE vires, ™ and
v the infreguency of multiple reactions and con-
fusing tlers in this shodv. [ mulliple positives,

dilfferences in Lter as Title as 4- or B-Tald accurred
sorarelv as we be ionsignilicant, and in these cases,
andiloedy was considered specthic aguinst the an-
Digen of higher titer Tor simplicity

Sloth plasmas swere never pasitive against more
than toa of the fowr test Bavivireses, FEaven laking
Pl acconnd reactions at s i level considered
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valizing anrdifody Siers agrinst N1

Trisivifmdion of neid

Cevre Az, anid Miié

Alitha prsiice
apainsr SLE wirns

I FRN 10 i

Fradvpus verieznius L:32-1e4 3

L12R—1:0 50 5

LELE-1: 1044 1

(Midian 1:238)

Cirdaepas Gaffamannl 1:06— 104 [
T34 1430 i1%
5 12=-1:1,0%4 fit

(Median 1:255

breviations: PR plagie-recacnnn neatralizatica; SL1EL 5

ar Lhie weskest e slelutzan resluc e plagues 5072

2 SLE titer 100080 LLI Ll

4 Twn sl nnt testps] 20 ovirne,
SLE nner =, 1L

negative in this studyl, 739 of the positive ani-
mals reacted against a single avivirus, QF 14
maltiple favivires reactions mvalving sloths jaos-
L consisted of only o D8
with the 5L
1a-Toled Clabde L

itive grainst STLE vicus,
reqaclion against another Raviviras,
viris titer higher baoat least
Cindw fwa sloth plasmas wers considered to b pos-
rain=] Lath =1L
However the titers were - and &-fold respectively
higher ngainst SLE viras than the other azent (ILH

virusl.

itive and another Davivirus

The speciticity ol PRN reactions wis as clear
in most cases ivolvins ather faviviruses and foress
vertebrates
multiple positives were seen in three slath plasmas
positive against ITLH virus and two anteaters and
a barel positive agminst SLE vires, OF 12 monkevs
1:A2=1:312, mies-

g was for 5L virws and sloths, Mo

positive against Y1 viros (lers
dian 11381 eleven did not react with any sther
flavivirus even at o U8 plasma dilution. The
twelith monkey reacted a1 12128 against Y virus
anel Ligd asainst SLE viros,
iolecieed Ty hoth agents.
Threee of four ILH virns antibodyv-positive plas-
iwes lremn awoulls [Ehveviracie fuenctola) werg
muliiple flaviv Although reactions

arel peehably was

ArE posiives,
agpinst [LH virus were alwavs strongest (10128
111,024, titers against B5O) vires in three plasmas
were only -, 4=, amd 16-Told lower than amainst
the corresponding TLIT titers, Reacthions against
¥ owirus H- e Ga-fald lower than those
amainst 1LIT virs in two agouti plasmas.

were

The inclesion of MAY virws, an alphaviros, in

Favirds encepiielitis
ver o ogwimeely seropesitie ggainst S0 Lews eaceplio

Lo Lotz encephahe, 151

Vi, -Lu.u! el el s g
drws. en slashs from dgua

L[{\ TELCLIONS DEUnst alher "I.:. Wi
i albie penitive Foe SLE ciqs gl

Titer’ 1 agiens Tozer = 1 amanisal
1 YE | HsQ WH YE B0
a 0 0 ] il ]
ik 12 il ] il i
1 [N 0 = i 0
0 il I 1] 0 i
i 1 E] L 0 i)
1 §] i il il y]

Hlzrws, YE .:.I'"Ihl tevir 13500 |-{';l-'\.lll;.lll'.-\. :

the battery of lest anlizens proved uselul in cen-
tralling for non-specilic plague inhibition, The
rmber af double alphas and flavivirs posinve
plasmas was pot greater than that expected by
chunce double infeciions,

S Al . -
Fedlaw Seter virnes

Cinly primates reacted specitically against Y
wiris CCable 210 OF 14 howler monkevs, 4. willase,
lram Maje, anly Ove juvendles did not have PRY
antihacly against ¥ F virus) these lve animals aere
Boen after the 1974 svbealic ¥ F owave bad already
praissed throwgh Maje. Other Mojé monkevs spe
cihieally inhzbiting Y EF virus antpgen include owo
I oL s, geafovi. and one night
Aoty tivivpatns. YEF antibody was nol
detected in plasmas from 33 adull Bredvpas, 16
acult Chaloepics or any sther non-primate species
collected wl Majé =26 manths after active YF
tranzmitssian there, Ar Bl Llano-Cartt, another
forest lacalite which had suffered a svlvatie YE
wave within & months previous to collection of
plazmas, 901F adult howler monkey plasmas weee
postive aEainst YE virws, inocooltrast with none
of 10 adult Seedvpas amd none of three adult
Cliofprpfes sloths

el S P IE
nenkey

S FLoiy enceflialiiiy vivus

A Maje (Table 23, most specific reaciions against
SLE wvirus were in plasmas collected from senar-
theans, partiewlarly Chefoepis sloths (3675 posi-
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TarLE 2
Freguency af speeific senlvalizing antibodies against four fovivimses ged Moyero vivig i animals codlecied Kear

Maié, Pangma, [874-1970
S = e e it
TR ¥i .3 TR IERY
Hirels (35 species] 1A L il 1 (1 il
Ll prEaLs:
Lnidlelpdids marenfrialiv 013 013 Wi ntj 13
Metachivs nudicandatng 0z o'z 02 it 0o
Murmazi sp 02 042 [l ni oz
Fats:
Artihene famarccnsis 6 't Ll nt (6
Areihens vt HE] 4 ni nt {5
Careilia fevepicillof e i i nt 4
4 other spectes (i [xh nt i {4
Primates:
Aniies trivirgainy 25 12T L4y [ (¢ i
Hameinns pealfrayi (40 AN D) et '8 a2
Cedns cnfricings vz e b vl ol
Alonatta vilin 114 L 0rg L E R o4 W1 AELA0
Carnivores:
Nasua masun s s o5 il
Poios flavus 7 o7 W7 nt
Felents:
Agontd fmea 'z o'z w2 nt
Dhasvpractin Spactala A1 (5 dE LR 1 b
Nernris piiateniis a1l (S il ni
Carndon votlischilads a1 'l IR nt
Froechimys semishinosns iz a2 'zl nt
Sipmoden Tispicus L Wia 13 ni
Ralibits:
Salvilmgns brgoiliensiy is i3 [ nt wWis
Xenarthramns:
Draswgus novescinefns (il o e il i
Crfisiois cenbiis 1 1 o il 1
Tamandue teltradactyis 14 14 HE 4
Cliatoepus holfnann 23454 (4] 54 Wad vzs
Fradyhos fnfiacatus /54 LI [KE:5.3 af50 (Ot

itis, ¥ F . vellga |
TEgMENeY Efedd]

Lz enee ot [
alr pest

Lt | F

= Vuris ahbee
* Mumb=r

ireally |

L i
r-felel higher o

b Ll

1K
fine paonili
s than against the other @
Dghesr 1. Positive favivirus rewelicns ane ol fabtated andess they are withan one Twodaled diletion of e highest s

e Posalive

Lhpaas: TR0 Dussaag
L
rew eme clefimee we specifically pesilive

ke, MNentralising
trus inkildled o

I or we
1 the fay

ki 5
& Onp 4. willess positive o 064 apainsn 2LE was also positive ot 1122 against YE: cne I pieneials positive ot DLIA agaanst BEL) weas aleo positive

a1 an ya 11
40 eoaitive serum nol tested aeaines HEQ

tvel, (ther postlive cenarthrans include Beady
Fues sloths and TVomandee anbeters (105 and (4%
pozitive, respectivelv, Although birds are genee-
ally considered to be the natural amplifving hosts
of SLE virns in Narth America, only obe tropical
kingbird, Tyranmiy wmelanctiolicns, was SEFOTI05]
tive out of 73 birds of 39 species from Majé tested.

Specific antibody wzainst SLE virus s wicde-
spread in Panamanian sloths, A survey of sloths

from five areas of central Panama showed tha
SLE wvirus nfections are commen in both sloths
species i Axuacate, Chilibre and Cerre Azual, as
well ps Majé (Table 3, Fieo 1 Antibody against
SLE vitus was more presvalenl in Efoleepres than
i Sradepies sloths inoall pesitive localities.
Antibody against SL10 virus is race in infant and
Juvenile animals and commoen only in acdulls CTa-
[ades 41 Omdy Lo sepopositive voung sloths of cither
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Fraguency of gheri
Hasewienion lpcalities™

Spevivs R—" il
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fpreEged g 2GR RN 1WA L2
Clhraloe iy

feaffwann *: (53]

1wt S 1ED ple

o sl Hl.. |/-l|:-.rn:.l.
siiive against St Lows encephalilis varus wis mo

EThres al
& Crne plasma

specigs were founel Ome was a0 baba Clisfos o
from Aguacate which was allached to its sereneg-
ative mother. The ather was o raclio-marked n-
fanl Cholgepus al Cerrn Azull it developed spe-
cilie PEN antibocly against SLE virus between 17
September 1974,
amd b Novembor,

whien il plasma Wer was =2 1R,
Lider L:32. Is
dl=o showred o stzrilcant rise in 2LE an-
tibody titer during this peried, lvom L& 1o 132
Plasmas were tested in parvallel and were aniform-
Iy memative azainst the other three flaviviruses.
Thu: Babyy was still atcached oy the mother,

when the WL

rrl b

wliieh
wias nol lactaling at either capture. Mo other se-
rocomversians against 2L virus o any other fa-
vivirus were ohserved inather radiomarked zloths
oroaentinel thesus mankeys ot Cerro Azl

Flienes viries

Ome of 34 Choleepis Tram Maje, 1727 Brad v
from Cerro Asul, and 195 Bvadvpis from Agua
cate were positive for PEN antibody against this
wirus and nezative against other Gavivins test an-

Tanee 4
Freguency of specific acelveiizing antilody apalaz 5
Lanis encefbalilis vivee i sloliy from Chiliboe, Coves
dzwd, dgneeate, and Maje, by are clizss

Spevis eyl Lefant

[ L
0 20 .22

Bradypus variecaln: L
Lirolpepus haffmanmy GG, -.e..-

® Infard: =i atlached 1o mezher; I'n.“llh. ieleperelen: hul. nos fully
EEOWI
CRAETTRY ET B e bealod B plasqes sedactame aeateaboaloe bt
e orecuction by sl dilnzed o
T I.|'||||_|I|:- Lariks wers alwnns at li=

rovnlle foves, heus, ard Bissnguear vineees

Ceree Al

W7 L04)

Llllf-v:\- sherwise i

I
il \.'S'.I.*:| apaingt Blussugus

e wentvplizing gefibody ageinst S8 Lowls enceplalitis sdvas i gloffis of off gges frowe ftie cential

Lagality

Tanal

0410

A7 108 08

AL AN RE SN

i 40

vre abwians o a-foki lgher seainet 5t Logis enceph-

tigerns, althouzh the positive Obelpepes plasma was
ot Lested against BRSO virus (Table 250 Three of
cieht awoutiz, Dasvgrocia punchata, from Magé
were specifically positive againat ILH viros: and
a tourth reacted by high tiler against bhoth TLTE
abdd BS0)Y virnses (Table 23,
sy uivis

The only plasmas positive against B0} virus
were alao positive to higher liter ae
favivirus,

st anolher

Mayare s

The omly apecies collected at Majé with detect-
able newtralizing antibody against this vicns were
agoutis, D panctata, and bowler monkeys 4
(Table 2. The median peosilive
128 drange A2 15120 A Apuscale, nane of 14
Bradypys ar 15 Choleepis
Mavara virus.

. -

Jinsn Lilger wwis

vas posilive azains

RIS EETION

Interpretation of these results = focilicated by
e pancity of Aavivirus cross-reactions, Positive
tests were naally moncspecite i all species ex-
cept agoutis, and i the few cases of moaltiple ppos-
Hines, higher
againsl o particular Savivirus than aganst the
cther three. The rarity of heterologous Gavivieus
reactions in sloths experimentally infected with
SLE virus" fits well with these feled data.

Onar resules support the waorking hypathesis thal
M World svivatic Y F vicus is a monkes viras.
Moevicdence was Tonned L suoeest allernate hosts,

tilers wery almost abwayvs clearly
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Prolonged non-tatal cxperimental Y F viremias of
high titer in f#.
followed by the development of peutralizing an-
tibaads, ' bt no newtralizing antibodies wore de-
tected inoadult Bradvpas from teo areas cecently
affected by sylvatie Y F. Therefore, it is lorical 1o
ifer that if any Srodvpees slaths were naturally
infected, their vieemins were not Lang nar ol hish
uter, ancl thal this species did not amplitsy the
Leasismmission al %17

O the oiber hand, owr results indicane a bizgh
prevalence ol nabwral SLE virus infection in slaths
al bsth specics, crichrate hosts in trepical
S0 ovcles are not well understood, Previous iso-
lations from tropical vertebrates include sirains
fram hirds, an oppeswm, armadillos, e codent

Cariegdins have been aniformly

ViTLIE,

The v

spéscies e g three-toed <lolh® and from miates
combed from a eiee ral®t A Majé, specilic anti-
Boely agaimst SLE virus was lound e lregueni-
STal ol
vertebrates tested. By itaelf, this ohaervatlon sug-
gests that <loth antibody is ueetial as the best indes
al the past occwrrence of SLE
area. However,

i sloths than in any ather species or

virlss Inoa given
i cormbination with the dernon-
stration of hizh prolensed SLE vicemias in both
sloth species, ' the serological evidenee of nataral
tlection suwgests that slaths are important nato
rul hests of SL1 virns, Their remarkable abun-
dance 1 trapical forests is liole receonized bt is
epidemiologically oportant, Their
Barro Cnloraco [l i Panari bas been esti-

B3 Howdvges and 1.1 Chaleepis per
faned our unpuhlished data wsing identical
techmigues al Cerre Azulindicate simlar densitics

tiensity on
HEA |
hectare,

andl proportions.

The lack of antibocy against SLE virds in voung
animals mas b interpreted as evidence thal sloths
are inlected very infregquently, and gradually ac
cimulate a high percentape of positives m a pop-
wiation onlyv becanze of thelr long 1ife span and
slow popalation wrnever. However, lack ol an-
tihody o voung animals may alsg e inlerpocted
as eviclenee that SLE wirus had nol bBeen active in
the areas studied for 2 vears oo more. Litlle is
Lonwn of the cpidemiology of MNeotropical 5LE
virygs, and i may follow the pattern of termil-
et waves or wancering irm as claszically sioen
for MNeotropical YVE
sloths popelations woald be tmportzm sonrces of

virgs. ¥ lo this case, dense
SLE wirus.
L. BB Pinbeira from o Bramlian Beadvpis on
dactyiny s Inleresting in this respect,™

The observatons of antibody azainst [LH and

Thi recent isolation of 3LI virus by

PERALTA,

AMD MONTGOMERY

MAY wvirwses moagoulis LF pwactofa are intrigy
ing but difficult o inderprers Aodibedy against
MAY wirus in howler menkeys agrees with pre-
sftioms an the ecoloey of 1his viegs.**
The high titers and Tack of doubile positives ar
frequency higher than predicied By cluance indi-

vios alser

cate that the cesults are specilic. TLE virus has
previcazly heen solated from birds in Panama, ©

A final intrizeine point Tonnd in these Aeld re-
sulls s Lhe apparently nearh simublaneous SLE
virgs infections of the racio-markec Clados b
mother-bala pair, Either they were botl infeeted
Ly mesguitelesy, or ore infected the other
SLE wirus by contact
a haby Beadvpns and U= experimentallv
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