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Abstrace.  We tested o novel spproach to assay Taenia soffum prevalence using the
enzyme-linked immuncelectrotransfer blot assay in sentinel piglets to determine snviron-
mental contamination with T, selffum eges in a disease-endemic zone in Peru. Twelve
sentinel piglets from an area where the discase is not present were tested ot two months
of age, moved to an area where the disease is endemic, and retested at the of age nine
months. Sentinel piglets native from this T, solium—endemic area were also tested concur
rently at two and nine months of age. Of the non-native pigs, 33% (4 of 12) acquired new
infection. OF the 28 native pigs tested, 64% (18 of 28) acquired the infection. In a subset
of the native piglets from seronegative sows, 44% (4 of 9) were infected at five months I
of age. Serodiagnosis of sentingl piglets is a practical method to detect T sofium eges in |
the environment. Furthermare, it permits indirect assessment of human sk, which may

be useful for monitoring the efficacy of intervention programs.

Human cysticercosis is a common cause of
sickness and death in developing countries,’?
and is attributed to 10-12% of hospital admis-
sions for neurologic disease in disease-endemic
arcas® ! Only humans can acquire adult tape-
worms after ingesting cysts from infested pork.
Eggs are shed into the environment via human
feces and when ingested by either pigs or hu-
mans, develop into tissue cysts (causing cysd-
cercosis).? The disease often anacks the human
NErVouUs SYstem, causing a variety of neurologic
symploms, most commaonly epilepsy. -t

* The members of the WG are E. Miranda, 1. MNar-
mjo, M. Vemstegui, C. Carcamo, T Montenegro,
{Universidad Peruanay Cavetano Heredia); © Evans
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Ontario Medical University, Canada); A, E. Gonzales
(Universidad Maciomal Mayor de San Maorcos); A,
Guermon, A, M, Castro (A B, PRISMA) L Trelles, M.
Porras, E. Orrillo, 5. Bscalante, .. Palamino, L Cal-
apun, G, Alban, N. Rios-Saavedm, E. Garate, H- Mar-
tinez, I M. Cubp, H, Estrads, M. Soto (Instituo Na-
cional de Ceincias MNewrolagices): A. Terashima, I
Cabrera, P Cimpos (Hospital Cayetano Herediaj; A,
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Most cysticercosis intervention programs use
antiparasitic treatment, stool examination, and
human serodiagnosis to determine disease prev-
alence, bul these methods are generally expen-
sive, slow, and difficult to comply with, parly
because of culwural problems associated with ab-
taining human bleod and stool samples ®7 Direct
detection of egps in the environment is extreme-
ly difficult because Taeniz specics egps are
scarce and large amounts of soil must be pro-
cessed and examined microscopically o find a
single egg.® Since pigs become infected only by
ingesting epps from human feces, pig Infection
rates must, therefore, reflect the relative amount
of Taenia solivm egps in the environment, Ob.-
taining blood samples from pigs is acceptable
villagers and is easily performed; thus, serodi-
AEN0sis on pigs may be a valid and practical way
to monitor the potential for cysticercosis infec-
tion and can be used 1o evaluate the efficacy of
control programs. A similar use of sentinel ham-
sters and mice to indicate schistosome . contam-
ination of the environment has been previously
described.®

The enzyme-linked immunoelectrotransfer
blot assay (EITB) iz o sensitive and specific in-
dicator of cysticercosis in pigs.’ Using serum
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EITRE, we tested twi sentingl pig models. First,
we placed non-native, uninfected piglets info a
T. selfum—endemic village and monitored sero-
conversion: then, we monitored seroconversion
rates in native piglets. A subset of native piglets
from sows of known EITH stalus was also eval-
uated,

MATERIALS AND METHODS

Twelve two-month-old mglets from Lima,
Peru, 2 nonendemic area for the disease, were
tested by serum EITB for 7. sefiwm antibodies
and relocated to Maceda, an endemic arex. All
pative two-month-old piglets in Maceda in =
157) were also tested by EITB at the same time.
All 12 non-native pigs and 28 surviving native
pigs were retested at mine months of age. The
sows of 115 of the native piglets were also test-
ed, and these piglets were evaluated at five and
nine months of age. All pigs were free-ranging.

Study site. Maceda, population 421, is a vil-
lage in the Peruvian jungle that is highly cn-
demic for cysticercosis, with a human seroprev-
alence rate in 1988 of 8%."°

Diagnostic serology. Infection status was de-
termined using EITB serologic assay, performed
s previously described.'! This assay uses puri-
fied glycoprotein antigens (LIL-GP) in an E[TB
format to detect infection-specific antibodies in
serum. Peroxidase-labeled goat anti-swine anti-
body (Kirkegaard and Perry, Gaithersburg, MD)
were used. Bound antibodies were visualized us-
ing an H,OJdizminobenzidine (DAB) substrate
system.”? The EITB was interpreted with refer-
ence 1o reaction (o seven glycoprotein bands
commonly recognized by serum antibodies from
infected human and swine. These bands are
GR350, GP42-39, GP24, GP21, GP18. GPl4, and
GP13. 1 Reaction o any of these bands indi-
cated T, salfum infection in the non-native sen-
tinel pigs and native piglets from seronegative
sows. In piglets. from infected (EITB+) sows,
reactions to bands different from those of the
mother were presumed to indicate new infection.
Infectivn-specific antibody band patierns in the
piglets are indistinguishable from miaternally
transferred antibedy resctiions. In contrast, new
resction bands produced by the piglet alonc
most certainly represents a new antigenic stim-
ulus, and therefore. presumed o be the result of
new infection.

Data analysis. The chi-squire test ond the

TasLE |
Enzyme-tinked immunoelecirorransfer blof (EITH) as-
fery comversion cales in non-ndative and native piglers
ai afne monaths of age®
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Fisher's exact test were used 1o test associations
hetwesn catcgorical variables,

RESULTS

Sentinel piglets. All 12 of the non-pative pig-
lets survived the duration of the experiment
(nine months). Only 28 of the original 157 na-
tive piglets surveyed initially at two months of
age were suryviving at nine months of age, The
fow survival rate is partially caused by natural
death and the Fact that pigs are usually slaugh-
tered when they are a year old. In Peruvian vil-
lages, animal vaccination is not routine, and
mortality varies greatly, depending on current
infectious diseases. Im Maceda, a hog cholera
puthreak killed a large numiber of the pigs during
our study period, OF the 12 non-native pigs, four
specimens (33%) had acquired antibody o EITB
bands after nine months, but these bands wer2
rather faimt. OF 28 native pigs. 18 (64%) ac-
quired the infection by nine months of age: 75%
{2 af 12) of initially positive native pigs showed
new antibody bands and 56.2% (9 of 16) of the
initizlly negative pigs showed new antibody
bands. Although not satistically significant (P
= (107}, there was o strong trend for higher in-
fection ratcs in native pigs (Table 11

Piglets from sows of known EITE status, OF
the native piglets from EITB+ sows, 23.8% {5
of 21} and 50% (4 of 8) were infected a five
and nine months, respectively. At fAve months,
449 (4 of 9) of the piglets of EITE- sows were
also infected (Table 2).

DISCUSSION

The sentingl pig model is a practical, novel
approach for detseting T solium eggs in the en-
vironment that will provide a pracical means of
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TasLe 2

Engyme immunoeleetrofranifor bor (EITB) assay convertion rates in nanive piglets from sows with known EfTH

Flatus

Five momsibs of ag= Ninc mamitn of age
Toal: 3 piglets Total: 2 pugheds

Prsedit sow
EITH aamus EITR+ Erme - ETB+ EITH-
EITB+ 3 (245" ta (Ta%%) 4 (50%) 4 (50%)}
EITB- A (ddT) 5 (56%) {100 [H

= Al animals had ETTH resction hard paieens dilTereni from chong ol ihcir stwi,

monitoring  the efficacy of intervention pro-
grams. Three years before this experiment, mass
niclosamide chemotherapy had been given 1o
93% of the seropositive persons in the swdy vil-
lage of Maceds, At that tme, 43% (37 of 153)
of all pigs were EITES+* The present study
found 64% infection in & new cohort of sentingl
native piglets by EITB. These results show that
there is still environmental contamination with
T. salium epgs, and that niclosamide, as applied,
did not break the cycle of infection and trans-
mission. Because pig populations are renswed
yearly," EITB positivity rates in piglecs less than
one year old will allow assessment of interven-
tions and intensity of environmental contami-
nation by T. sefium with time,

This stwdy compared native and noa-native
sentinel pigs and found impemane differcnces.
First, non-native pigs have a trend toward lower
infection rates, and their positive reactions are
faint. This may be caused by a lower infection
burden secondary to differences in feeding hab-
its, genetic susceptibility, or humoral immune
regulation.'? Using the same model (i.e., native
versus non-native), it may be possible o monitor
an area over time, The advantage of a native pig
model is that it appears o be more sensitive,
since these animals convert at o higher e, as
well as practical, becouse it is hardier. reguires
no transportation, and is less expensive. lmport-
ed sentinel pigs, despite vaccination received
prior to placement in the villages, rarely sur
vived more than 1.3 years. Many deaths oc-
curred when the imported hogs became preg-
nant. In  wiero  adaptation @ meltiple
environmental factors may also contribute to the
better survival rate of native piglets: Since co-
hHort sizes shrink rapidly because of slaoghter
ancd disease, shorter evaluation perods may be
best. Dereemination of the optimum age of pig-
lets to sample requires further stady,

We must acknowledge that native piglet stud-

ies may be confounded in animals up o cight
months of age by the persistence of matemal
antibodies to T, soliuen antigens (unpublished
data). However, this can be controlled by know-
ing the EITE status of the mother. Sows” EITB
status may be easily determined in the field by
testing their serum with EITB. Passible options
to contral for the effects of maternal antibodies
are to select piglets from EITB-sows, or 1o retest
piclets for scquisition of new reaction bands.
Dristinct reaction bands produced by the piglet
alone and not the sow most certainly represent
new antigenie stimulus, and therefore, presumed
to be the result of an infection.

Testing of pigs offers a simple way to mea-
sure the efficacy of control programs, with min-
imal community participation. Thus, pigs can be
4 useful indicator and even a target for control
Programs.
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