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Tranzplacental passagze of Venezuelan equine encephalitiz virus, epizootic strain

P-6:76, ocourred in four of nine fetuzes stipdied. The mares were infected near term. Views
wis recovered in high titer from fetal blood and organz, while no virus was detected in

maternal blood But neutralizing antibodics were present

Mo evidence of in utera infection

was [ound in bwa fetuses From mares infected with MEF-2, aoother epizodiic strain of Vene-

#uelan equine encephalitis virus,

Transplacentsl infection due to togaviruses has
been described in varions animals. Transplacental
transmission of Japanese B encephalitis virus was
demanstratedd tn swine which were inlfected during
different stages of sestation,” Placental passage
and infection of mouse fetuses occcurred when
pregnant mice were inoculated with S0 Lowis ¢n-
cephalitis virus.* YVenezuelan equine encephalitis
(VEE) wirus, vaccine strain (TOC-53%, when inoc-
ulated into pregoant mace passed throogh the pla-
centa and caused fetal infection and reduction in
litter sime. ™

Veneruelan equine encephalitis virus cormprises
Lwir major calegories. Cne i composed of strains
known as cnzootic in which the virus cveles in
redents from the tropical forest, These strains
have been shown not to he lechal for horses. The
other category comprizes those strains known as
epiznatic which produce high egquine mortalils
Mo epizootic strain has been shown to ovele en-
zootically in rodentz. To date, ne mechanizm has
heen found for the maintenance of the egquine-wvir-
ulent steains of VEE wirns during inlerepimmstic
prertads; it has been sugoested, however, that epi-
poatic VIZTD virus may remain dormant or latent
for prolomged periods in manmalian hosts, with
activation later

Preliminary observation, made at the Middle
America Bescarch Unit, supgested fetal infection
had ocourred following inoculation of & mare with
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MI-E strain during the late stape of pestation,
Becauze the obaervation was casual, & more de
cailedt stody was uncertaken Lo evaluate the pos-
siiflity of fetal Infection in borses by epioootic
VIEE virus represented by the MEF-8 and P-676
strains which beleng to the 1-ABC subtvpe of the
YVEE virus grouping schemed

MATERIALS AND METHODS
Hovses

Lowal crossbred pregnant mares (Eguews cabal-
fias =10 vears old were used. Pregnancy was de-
termined] by rectal palpation. ALl mares usedl weree
free af antiboodies 1o equine infections anemia and
Lo Wenesuelan and castern eqguine encephalitis vi-
ruses. Antmals received treatment for external
and intestinal parasites and were considered
healthy.

Vivnzes

The VEE viral strain MEF-5 was isolated from
o human in Horcduras during the 1969 eplzootic:®
the wires pool cmploved had had one passage in
mice, one in Vere cellz and one in primary fetal
eqguine kidoey cells. Virus incculum was prepared
in phosphate-bulfered saline, pH 7.2, containing
0.3% pelatin (PTIS-01

Strain P-676 was (solated from mosguitoes
Yenezuela during 1963, The P-676 pool used by
us had had one passage in mice, Dwo in Yera aned
ane in primary felal coguine kidney cells: vires in-
oculum was prepared as described for strain ME-
#, Because it had been reported that P-676 had a
loswer pathogenicity than ME-8 for horaes,” this
strain ceplaced MEF-& in the study after the second
expreriment.
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Inoculiotion, abvervafion and collection
il speciweny

Horses were inoculated subcutaneaunsly  wilk
L0 ml inoculum containing 0O00— 00, 000 suck-
ling mowze intracerebral LID, units of virus
(SMICLD 1 Rectal temperatures were taken
ance daily during the pevied of abservation from
L oday preincculation Lo 12 davs pestinoculation
(P, unbess the animeal dicl Meparinized  blood
wias colleetd dailv from cach horse from dav 0
through day 8§ and on davs 10 and 12

Specimens were talken azeptically cduring nec-
ropay af horses ar fetuses; these included brain,
sptnal cord, cerebellum, lymph nodes imesenteric,
spleen. kid
nevs, adrenal glands, owvary or testes, thyvinus,
bone marrow, uterus, placenta, amoiotic uicd and
Brlenad.

o heart, lungs,

inguinal, prescapula

Sevwlopical fesls

Tests for plague neutralization were carried aul
in Vero cells as repocted elsewhere,™ with over-
“he
wverlay medinum comsisted of Bagle's moninam
essential mecicm with bepes and tricioe, inco-
bation was carried out al 3450 withanat CO, and
ngeutral red was added on the Zod day after in-
oculation,

nmicht incubation of serpme-virgs mistares

Serum titers were recorded a5 the highest di-
Ition af serumiplasma giving 90% reduction of
GO-80 plague-forming units.

Titeations of crude suckling mouse brain CF
antigen were performed using a mmucrotechnae?
with 4—& antibody units of VEE immune mouse
ascitic fuid. The inununediffusion test," o de-
termine the presence: of antibodics for eguine in-
fectious anemin, was performed at the Panama
Vigjo veterinary labaratery

Fivns tvolotion and ({lralion

Allempls o isolate VER virgs Trom samples of
plasma and tissoe specimens were made by intra-
cercbral inoculation (0,02 mb of 2- 2 dayv-old mice.
Tissue specimens woere washed inomediom 199 o
remeve xoess bloed and were then macerated in
a tissue grinder using PRES-G oas diluent to produce
a 20% suspension of tssue. Thiz material was cen
trifuged at 1,000 « g for 15 min and the super-
natanl was stored at — 7000 until assaved. Titra-
fions of plazma and tiszue @pecimens were
performed b inoculation of 10-fald serial dilu
tionz of the suspension, and only mice which be-
came sick or died within the firse 3 dave were
considered in the study, Tselates were identified
as VI virus by the complement-fixation micro
test.
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KESU LTS

Eleven mares and their fetuses were studied,
and resultz are summarized in Takle 1. The ges
taticnal stages of the mares infected with =train
ME-& were 4 and ¥V omonths, The peak of viremia
ocourrerd on davs 2-3 PLoand virus fiters were 8,7
and 3.7 dex'ml, respectively. Mare 230 died on
daw & oaned 231 on day 7oOAL this time both mares
had newtralianye antibadios, while virns was ahb-
sent from the plasma and organs, Their fengses
were alive when autopsy was perfanmed an them;
g virnz was fauned in fetal orsans or plasmea, and
o ablibodies were present.

The stazes of sestation of the nine mares in-
foerted withh P47 varted from 3—=11 months; the
pealk of virenia appeared between davs 2 and 3
PI. and titers ranged from 3.3 to 8.5 dex/'ml. Mare
239 delivered a lwee foal ob eav 5, maces 222 andd
23F

day 7. The foal e the febmses of Chese Topr mares

el oon day 2 1P oaned mare 243 aborled on

wiere viremic and wirns was detected in the or-
wans, while antibodies were absent from the sera
These mares, at the time of autapsy, abortion or
celivery hasd noatralizing antibodies o their sera
ancl virgs was no longer found in the plasma, Vi
tus wias recovered from the aterus of the two
mares, 232 and 2242,

MNeither virus nor anlibiocies were cetected n
Tetuses ol Lhe retiuning live mares (233, 234 41,
244, undd 2465 Virus waz ahzent from the plazma
af all these mares ar the time of autopsy or abor-
lion, and antibocies were present in Lhedr sera
with the exception ol mare 233, which dicd on
day 2 PI No vimgs was found in organs of the
mares 23 and 746,

Az may be ohaervec i Table 2, virus was wide-
spread in the organs of the four fetuzes inlected
Lransplacentallv. Tilers in some of their organs
were egual tooor orester than viras titers in the
blood, indicating virus replicatian in fetal tissoes,

DIRCUSEION

The transplacental passage of epizootic VEE
virus, strain P-670, observed in four out of nioe
mares examined, indicates this s a common phe-
nornenon al least in those mares infected during
the last orimester of gestation. Fetuses from mares
infected with ME-8, another VEE epizonlic
strain, woere wvirns-negative, bl the nymber ex-
amined was small, Both VIR strains had the alal-
ity to induce high viremiaz in pregnant mares. It

-
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1= net known when the viruz croszes the placental

bareier and reaches the felal tissues, bt owe soe-

gesl G coulad e cduring the perod of maximam
virerni.

The infected fetuses examined on day 5 PI
profbably had an infection of 2-3 davs” duration,
while the one aborted on dayv 7 1@ peobably hadd

an inlection of 4-3

ve, [his Letber Tetus had high
virus fiter in Bloaosd and argans and no detectalble
antibodies, a finding different from what has been
observed in horzes in which, by that time af in-
fection, wirus is absent from the blomwd and anti-
Beelies are presenl. These resulls showed Lhat
VIEE infection miay last longer in the fetus than
iy the adult boerse. Two cases of abortion were
abaerved, but mare information will be needed in
arcer o determine whether epizootic VT virns
induces abortion.

The finding that VEE virus in pregnant mares
crasaes: the placental barrier and infects the feloes
raises the possilility that soch fetal infectien may
Becarme latend, watk the foal being Born without
sirns of VEE infection . If this were to oocur, reac
tivanian of the VEE latent infection might happen
later in lite uneler certain conditions ol siress. Such
a mechanism could contribute o VEE virus sur-
vival during the interepizootic periads,
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