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Prevalence of anti-Taenia solium Antibodies
in Sera from Outpatients in an Andean
Region of Ecuador

Luis Escalante, Edwin C Rowland®, Malcolm R Powell*/+

Instituto Nacional de Higiene y Medicina Tropical, Quito, Ecuador "Department of Biological
Sciences and the Tropical and Geographical Discases [nstitute, Ohio University, Athens, Ohio, USA

Sera from 9,254 individuals that presented at one of three outpatient clinics in Quito, Ecuador were
assayed by indirect hemagglutination for the presence of antibodies reactive with antigens from Taenia
solium cysts. Immunoblot analysis of 81 selected sera with IHA titers ranging from 0 to 1,028 showed
that a titer of 2 32 was suggestive of exposure to the parasite. Nine percent (9%) of the 9,254 patients
had titers of 32 or greater. Of 3,503 sera from one clinic, which included sera Jrom food handlers
undergoing yearly physicals, 390 (11%) were positive. In addition, a correlation with age was seen in
some, but not all, populations. In situations where age-relaied effects were noted, the highest inci-
dence was seen in the youngest (0-20 years) and in the oldest (31-60 years) group. Thus, a resurgence
of infection after a period of lower prevalence may be developing. Overall, this study shows that
cysticercosis is relatively common and potentially a serious health problem in this region.
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Cyslicercosis, caused by infection with the lar-
val stage of Zaenia solium has been described as
both an ancient disease (Del Brutto & Sotelo 1988)
and a modern day plague (Brown & Voge 1985).
Humans are the definitive host for the adult tape-
worm and eggs or proglottids are shed in the fe-
ces. Eggs can be ingested by swine where the
metacestode stage (a cysticercus) encysts in the
tissues, including but not limited to, muscle.
Consumption by man of raw or undercooked pork
containing cysts completes the life cycle. How-
ever, people can also be infected by the larval stage
by egg consumption via the fecal-oral route. As
In the porcine intermediate host, larval forms en-
cyst in the muscle and also in the central nervous
system whach can lead to serious disease. In some
parts of the world, cysticercosis is the most com-
mon parasitic cause of neurological disease in man
(Cook 1988. Del Brutto & Sotelo 1988).

Accurate prevalence rates are not available, but
the incidence of cysticercosis appears to be increas-
ing world wide (Brown & Voge 1985, Earnest et
al. 1987, Cook 1988, Sorvillo et al. 1992). Inci-
dence of infection is mainly related to sociocul-
tural and economic factors (Del Brutto & Sotelo
1988) and ts exceptionally high in Latin America
(Cook 1988). To assess the prevalence in the
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Andean region of Ecuador, we performed a sero-
logical examination of 9,254 patients from three
outpatient climics in Quito, Ecuador.

MATERIALS AND METHODS

Patient populations - Sera were obtained from
patients at three health care facilities in Quito,
Ecuador. Samples (3,503) acquired from the
Instituto de Higiene Municipal were from food
handlers, grocery store owners and employees re-
cerving required annual physicals. Patients (2,700)
at the Instituto Nacional de Higiene y Medicina
Tropical (INH) were also undergoing standard
laboratory tests for general health screening and
routine physicals. The IESS Social Security Insti-
tute ts an outpatient clinical for ambulatory pa-
tients requesting medical attention for complaints
with variable severity. Sera from 3,202 patients
were obtained. Most of these individuals did not
require specialized medical care or hospitalization.

Samples from each population were catego-
rized on the basis of the sex and age of the patient.

Indirect hemagglutination - Crude extracts of
L. solium cysts isolated from porcine muscle were
prepared by homogenization in a glass tissue
grinder in physiological saline at 4°C. Cysts were
turther disrupted by sonication using five bursts
for min each on ice, with five min rests in be-
tween treatments. The resulting suspension was
centrifuged at 1,200 x g and the supernatant fluid
chemically coupled to formalin fixed O negative
human erythrocytes with tannic acid using stan-
dard methods. For analysis by indirect hemag-
glutination, antigen coated erythrocytes were
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placed into the wells of microtiter plates (96 well)
containing diluted patient serum and the anti-7.
solium titer determined after 4 hr at 4°C.
Western blot analysis - Western blot analysis
was performed as previously described (Powell &
Wassom 1993). Briefly, extracts of 7° solium cysts
were separated on 12% polyacrylamide gels and
transferred electrophoretically to nitrocellulose.
Afier blocking with 5% non-fat dry milk, strips of
nitrocellulose were exposed to 1:100 dilutions of
patient sera. Antigen-antibody complexes were
visualized using peroxidase linked goat anti-hu-
man IgG (Tago Immunochemicals, Burhingame,
CA) followed by incubation with a substrate/chro-
mophore solution of H,0,/4-chloro-1-napthol.

RESULTS

Anti-7. solium indirect hemagglutination titers
(THA) in the sera of 9,254 patients are presented
in Tables I-IV. Western blot analysis of 81 se-
lected sera are shown in Figs 1-4. Samples used
in immunoblot studies were chosen to represent
the spectrum of IHA titers ranging from 0-1028.

Antibodies in sera from some healthy controls
do bind to 7. solium antigens in the western blot
assay used, but the frequency and patterns are low
and inconsistent (Fig. 1). Similarly, patients with
THA titers of 0, 4, 8 or 16 also showed 1nconsis-
tency with respect to the antigen-antibody profiles,
but the number of bands detected was, in general,
higher than those detected from control sera (Fig.
2). Both the frequency and intensity of bands de-
tected was higher using sera from patients with
[HA titers of 32 or 64 (Fig. 3). This was true to an
even greater extent using scra from individuals
with titers >128 (Fig. 4). Based on qualitative
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analysis of these data (Figs 1-4) a cut off titer of
232 was used as suggestive of infection.

Table I shows the anti-7° solium THA titers in
the sera of 892 males and 1,808 females that re-
ported to the INH in 1985. Of these, a total of
8.5% had titers = 32. Of 3,202 patients that pre-
sented at the [ESS, 210 (6.6%) had titers of = 32
(Table II). Sera obtained from the Higiene Mu-
nicipal (Table III) had the highest percentage with
titers suggestive of exposure. Of 3,503 patient sera
tested, 390 (11.1%) had titers = 32. Table IV
summarizes the data presented in Tables I-11I and
suggests an overall exposure rate of % to T solium
in the populations examined.

DISCUSSION

Prevalence data for particular diseases are 1m-
portant for the establishment of approprate diag-
nostic, therapeutic and prophylactic efforts and in
determining national, regional and global health
policy. We examined a large number of samples
from both the general public and those with a wide
variety of medical complaints around Quito and
suggest a high and fairly consistent incidence of
exposure to 7. solium in this population.

Sera obtained from 9,254 individuals in 1985
had anti-7. solium THA titers ranging from 0 to
2.048. In an a posteriori attempt to determine a
titer indicative of infection, western blot analyses
of sera from seclected patients, as well as those from
healthy Ecuadorian and North American volun-
teers, were performed. Others have shown west-
ern blot analysis to be useful in the serodiagnosis
of cysticercosis {(Gottstein et al. 1987, Wilson et
al. 1991). Qualitative examination of our results
(Figs 1-4) suggested a titer of 32 or higher in the

Fig. 1: anti-Taenia solium western blot profiles of Ecuadorian healthy volunteers (left 7 strips), healthy North American volunteers
(center 4 strips) and the secondary antibody control (goat anti-human-HRPO only, right most strip).
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Fig. 4: anti-Taenia solium westemn blot profiles of patient sera with [HA titers of 128, 256, 512 or 1,028 (from left to right, respectively).
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TABLE 1

Patients from Instituto Nacional de Higiene y
Medicina Tropical

Ag:ﬂ: groups
Males 0-10 1120 21-30 3140  Total
n= 98 327 334 133 892
Titer o
() 68 188 163 59
4 16 67 66 37
8 5 38 38 12
16 5 13 30 13
32 1 12 19 4
64 2 7 8 2
128 ] 0 4 1
256 0 | 3 2
512 0 i 3 I
1024 () 0 0 0
2048 0 0 0 ]
n=32 4 21 37 12 73
20>32 3% 6% 11% 9%  6.6%
Females 0-10  11-20 21-30 3140 Total
n-- 113 506 807 382 1808
Titer S
() 70 273 398 162
4 16 108 176 86
8 9 49 91 47
16 7 39 56 40
32 5 20 50 24
64 4 8 18 13
128 | 5 12 4
256 1 3 5 3
512 0 ] ] 2
1024 () 0 § ]
2048 0 (0 0 0
n232 i1 37 86 47 157
Co=>32 1% 7% 11% 6% 8.7%
Total (males and females)
n- 211 833 1141 515 2700
n>32 13 58 123 35 230

%032 6% 7% 11% T% 9%

[HA was sutficient to suspect exposure to the para-
site. Using this value as a cutofi, our data suggest
that 9% of the individuals tested have levels of
anti-7. solium antibodies that may be indicative of
exposure. Concerned that a 9% incidence might
be perceived as unrealistically hagh, even though
it 1s not inconsistent with the results of others
(Cook 1988, Sart: et al. 1992), we re-examined
the results using a titer of 64 as the cut off sugges-
tive of exposurc. Even though the western blot
analyses suggest that 64 1s too conservative a limit,
and would therefore result in error skewed towards
false negatives, a prevalence of 6% was demon-
strated 1n the populations studied. Thus, 1t 15 ap-

TABLE II
Patients from Social Security Institute
Age groups
Males 0-20 21-30 31-40 41-50 51-60 _Tﬂtal
n—= 27 476 478 307 227 1515
Titer
0 12 230 238 142 113
4 8 112 130 94 58
8 2 45 42 34 22
16 2 28 37 18 12
32 2 17 19 9 12
64 0 11 4 3 3
128 1 2 2 0 1
256 0 1 2 { 0
512 0 3 3 1 ]
1024 0 0 | 1 0
2048 0 § 0 0 0
n=32 3 34 31 19 22 108

o232 11% 7% 6% 6% 10% 6.7%
Females  0-20 21-30 31-40 41-50 51-60 Total
n= 43 581 467 280 165 1R08
rI‘ilE[ _— e — . e ke e o m
0 I8 319 25 127 72
4 16 145 113 72 57
8 4 46 42 18 12
16 1 38 31 9 6
32 3 15 15 16 11
64 0 8 7 6 4
128 0 5 1 ] 0
256 ] 1 i 0 0
512 0 0 0 0 0
1024 0 0 0 0 0
20438 0 0 0 0 0
n=32 4 31 25 24 i6 157

Ye>32 9% 5% 5% 9% 11% 6.6%

Total (males and females)

n= 70 1057 945 587 392 3202
n=32 7 64 56 43 40 210
%232 10% 6% 6% 7% 10% 7%

parent cysticercosis and/or 7° soliun infections may
be prevalent in this general population and could

represent a serious health problem in this region.

QOur data also demonstrate a higher incidence
of infection 1n individuals involved with the food
production/distribution industries than in other
groups. Others have suggested that food handlers
infected with 7aenia species should be removed
from work until cured, even though there 1s no
direct evidence implicating commercial food han-
dlers in the transmission of cysticercosis {(Sorvillo
et al. 1992). QOur results, indicating a prevalence
rate of 11% in this population (Tabie I1I}, support
this recommendation.
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TABLE HI
Patients from Instituto de Higiene Municipal

Age groups
0-20 21-30 31-40 41-50 51-60 Total

n- 125 345 180 113 79 842
Titer

0 57 171 90 52

M_gt_l es

e
L)

4 23 78 34 29 17

8 19 37 23 13 5

16 11 25 19 10 6
32 7 17 3 6 2
64 4 3 4 2 5
128 2 3 { 0 1
256 {) 2 1 l 0
312 1 3 0 0 0
1024 ] 1 0 0 0
2048 0 0 0O 0 {)

n>32 15 34 13 G B 3
o232 12% 10% 6% 8% 10% 9.5%

0-20 21-30 31-40 41-50 51-60 Total

Females

n— 289 821 773 502 276 2661

Titer L -
0 146 420 398 237 131
4 59 177 156 106 6l
] 29 64 76 56 32
16 23 61 59 40 20
32 17 54 43 30 15
64 6 26 20 15 ]
128 2 10 13 8 5
256 3 3 2 5 3
512 4 6 5 5 1
1024 0 0 0 0 0
2048 0 0 0 0 0

nz32 32 90 33 63 32 310
0232 11% 12% 11% 13% 2% 116%

fotal (males and females)

n= 414 1166 953 615 355 3503

n232 47 133 9% 72 40 390

Y232 11% 11% 10% 12% 11% 11%
TABLE IV

Totals (3249 females, 6005 males)

Age groups

020 21-30 31-40 41-50 51-60  All

Total 1528 3364 2413 1202 747 9254
titer=32 126 320 189 115 80 830

%032 8%q 1% R%o 10% 11%b 9%

It ts interesting that ambulatory patients
presenting with medical complaints to the [ESS
clinic showed an infection rate associated with age
(Table II). Within this population, the youngest
group (0-20 years) and the oldest group (51-60
years) had the higher percentages of individuals
with titers indicative of infection compared to in-
dividuals aged 21-50 years (p<0.003 by Chi Square
analysis). The same pattern of age distribution
and infection was seen in males, but not in fe-
males, that presented at the INH. Moreover, the
present study does suggest that a number of people
In this area have anti-7. solium titers indicative of
cxposure. Therefore, the potential exists for 7.
sofium 1nfection to cause significant morbidity in
this particular geographical region and under-
scorcs the need for further evaluation and man-
agement of this discase.
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