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Introduction

The production of IgE antibodies is particu

larly characteristic of the immune response to

parasitic helminths. Recently, evidences that

IgE antibodies are involved in antibody-depend

ent cell-mediated cytotoxicity as a mechanism

of defense against parasites have accumulated

(Capron etal, 1982). In this context, it is im

portant to examine a relationship between the

production of IgE antibodies in onchocerciasis

patients and various regulatory factors for it.

An elevation of the total serum IgE (Somorin

et al, 1977; Akiyama et al, 1981), the pres

ence of specific IgE antibodies (Weiss et al,

1982; Kawabata et al, 1983; Ouaissi etal,

1983) and of circulating immune complexes

including IgE in sera of patients with oncho

cerciasis (Steward et al, 1982) have been re

ported. However, very few investigations have
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ever been performed on the IgE antibody

response relating to the worm burdens, ageing

and sex of the patients. We analyzed the

relationship between the production of specific

IgE antibodies and these factors.

Materials and Methods

Antigen

Crude extract of the adult worms of Oncho

cerca volvulus recovered from onchocercal

nodules of Guatemalan patients was used as an

antigen as described previously (Korenaga et al,

1983). Briefly, whole worms were homogenized

in 0.05 M carbonate-bicarbonate buffer, pH

9.6, containing 0.02% sodium azide. The

homogenate was kept in a refrigerator and was

then centrifuged. The supernatant was used

as a crude antigen.

Sera

Sera form the following three groups were

examined; 301 inhabitants of 4 villages in

endemic areas of Chicacao and Chimaltenango

Counties in Guatemala, 51 inhabitants of a

nonendemic area, Coatepeque, Guatemala in

order to evaluate cross-reactions against intes

tinal helminths, and 11 parasite-free Japanese.

Parasitological examination

The residents were examined by skin snip

method and palpation for onchocercal nodules.
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Counting microfilariae (mf) by the skin snip

ping was done according to the method of Tada

et al. (1985). Fecal samples from inhabitants

of both endemic and nonendemic areas were

examined to determine the prevalence of intes

tinal helminths. In the surveyed areas the

prevalences of Ascaris lumbricoides, Trichuris

trichiura, and hookworms were 46-70, 40-

72 and 36-45%, respectively. There was no

difference in the prevalence of the intestinal

helminths infections between onchocerciasis

patients and people in the nonendemic area.

Enzyme-linked immunosorbent assay (ELISA)

The procedure for detection of IgE antibody

was slightly modified from that described by

Abe et al (1985). The flat bottom wells in

microtitration plate (Immuno Plate II 96 F,

Nunc, Roskilde, Denmark) were sensitized

overnight at 4°C with 100 jjl\ of the antigen

solution diluted in 0.05 M carbonate-bicarbo

nate buffer, pH 9.6. Unbound antigen was

removed by washing the wells three times the

wells with 0.05% (v/v) Tween 20 in saline

(saline/T). To each well, 100 /il of 10% normal

horse serum (NHS) in saline was added and

the plates were incubated at 37°C for 1 hr.

Then, 100 /il of serum sample diluted in NHS/

saline/T was incubated at 37°C for 3 hr. After

washings with saline/T, 50 jul of 0-D-galac-

tosidase conjugated sheep antihuman-IgE anti

body (Medical and Biological Laboratories,

Nagoya, Japan) diluted in NHS/saline/T was

added. After an overnight incubation at 25°C,

the plates were washed and incubated with

100 \A of the substrate, 0.1% 0-nitrophenyl-

j3-D-galactoside (Sigma, USA)/1.5 mM MgCl2/

0.7% 2-mercaptoethanol/0.05 M phosphate

buffer, pH 7.0, for 1.5 hr at 37°C. The reaction

was stopped by the addition of IOOjuI of 0.2

M Na2CO3 and the absorbance values by the

optical density (OD) were read by a spectro-

photometer at 414 nm.

Optimum concentrations of antigen, serum

sample, and conjugate were determined as 10

Mg/ml, 1:4 and 1:20, respectively, from the

titration experiments.

Statistical analysis

All the statistical analyses in the present

work were carried out by Student's t test.

Results

The frequency distribution of IgE values

(OD414) of the following three groups is plot

ted in Fig. 1. The mean value ± SD of inhabit

ants of endemic areas (Group I-A, n=301)

IgE values (OD414)
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Fig. 1 Distribution pattern of specific IgE values in endemic and non-endemic areas.

I-A vs I-B, I-A vs I-C; significant (P < 0.005)

I-B vs I-C; not significant
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in 4 endemic villages; II-A (El Regalo), II-B (Santa

Ines), II-C (Pacayalito) and II-D (Sibaja).

•, male; o, female

was 0.27 ± 0.22, while those of nonendemic

(Group I-B, n=51) and Japanese (Group I-C,

n=ll) controls were 0.11 ± 0.08 and 0.11 ±

0.03, respectively. The result shows that the

ELISA system for detecting specific IgE anti

bodies has a low degree of cross-reactivity

against intestinal helminthiasis widely spread

ing in Guatemala.

The microfilarial rates in the surveyed

297

villages were 16.0% (El Regalo nominated

as II-A), 40.6% (Santa Ines, II-B), 48.4%

(Pacayalito, II-C) and 80.0% (Sibaja, II-D).

The distribution of IgE values by age and sex

of the inhabitants of each village (II-A-D) is

shown in Fig. 2. The highest IgE value was

observed in younger people (15-25 years old)

of meso-endemic areas (II-B, C). In contrast,

most inhabitants in the hyper-endemic area

(II-D) had rather low IgE values. The IgE

values decreased in proportion to age.

The IgE values in the young (below 35,

average 23 ± 8 years old) and old (36 or more,

average 48 ± 9 years old) subjects (mf density

was less than 90/10 mm2 skin-snip) were com

pared in order to examine whether the age

affected the regulation of IgE antibody produc

tion in onchocerciasis. The IgE value was

markedly low in the older age group (III-F)

compared to that of the younger (III-E) (P<

0.01) as indicated in Table 1. This parameter

was found to be strongly influenced by sex.

Old females (III-D) showed significantly lower

IgE values than the young subjects (III-C) (P<

0.05). Contrary to the females, there was no

significant difference in the IgE values between

the young (III-A) and old (III-B) males.

To examine the relation between mf density

on the IgE values, the young (8—35 years old)

subjects which consisted of 101 males and 93

females of 4 endemic villages were divided into

five groups according to their mf density

(Group IV-A, 0 per 10 mm2 snip; IV-B, 1-10;

IV-C, 11-30; IV-D, 31-90; IV-E,91 or more).

There was no significant difference in the

Table 1 Comparison of specific IgE values in the young and old subjects

Sex

M

F

M+F

No. of

cases

48

31

79

Young subjects

Age in years

23±7t

24±8

23±8

MFD*

25.8±24,

22.6±22

24.6±23

.6

.6

.8

IgEt

0.28±0.22 (III-A)

0.36±0.23 (III-C)

0.31±0.23 (III-E)

No. of

cases

33

11

44

Age in years

47±8

53±11

48±9

Old subjects

MFD

28.0±25.

26.6±26.

27.7±25.

4

.7

4

IgE

0.23±0.11

0.20±0.15

0.22±0.12

(III-B)

(III-D)

(III-F)

*Number of microfilariae per 10 mm2 of skin snip, fOD414, $Mean ± SD,

III-A vs III-B, III-A vs III-C, III-B vs III-D: Not significant, III-C vs III-D: P < 0.05, III-E vs

III-F: P< 0.01.
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Table 2 Relationship between microfilarial density (MFD) and the specific

IgE values (OD414) in the young subjects (8-35 years old)

Group

No. of cases

MFD*

Mean OD414

SDf

IV-A

94

0

0.32

0.28

IV-B

32

1-10

0.31

0.22

IV-C

20

11-30

0.31

0.22

IB-D

27

31-90

0.30

0.26

IV-E

21

91+

0.20

0.11

* Number of microfilariae per 10 mm2 of skin-snip

t Standard deviation

The IgE values between IV-A vs IV-E, IV-B vs IV-E, IV-C vs IV-E are significant

(P<0.05).

average IgE values observed between the micro

filarial positive (n=100, mean MFD, 0.29 ±

0.22) and negative (n=94, mean MFD, 0.32 ±

0.28) groups in endemic areas. As shown in

Table 2, mean IgE value of group IV-E was

significantly low (P< 0.05) in comparison with

those of groups IV-A, B and C. There was a

tendency that IgE response was suppressed

with the rise in mf density in both sexes.

Discussion

The present study shows that the IgE anti

body response of the onchocerciasis patients

was depressed in those with higher microfilarial

(mf) density. This phenomenon is quite inter

esting, although it is unclear whether the mf

depressed the IgE antibody response and/or

IgE antibodies could act as an effector and thus

clear the mf from the skin like IgG antibodies.

It has been reported that helminth infections

suppressed specific and/or nonspecific IgE re

sponses (Haig et al, 1980; Ikeda and Fujita;

1980; Oikawa et al, 1981), while the associa

tion of an elevated serum IgE level and the

production of specific IgE antibodies in hel

minth infection (Johansson et al., 1968; Jarrett

and Miller, 1982) is well-documented. It is

likely that the low IgE antibody level in the

patients with heavy mf density has a protective

effect from anaphylaxis (Altman and Levine,

1977). The present results are opponent to

those of Kouemeni et al. (1982) who reported

that the levels of IgE antibodies did not corre

late with the level of mf density in African

onchocerciasis. This discrepancy may be due

to the differences in a size and/or genetic back

ground of the studied populations or patho-

genicity of the parasites distributing each in

two continents. Recently, Titanji et al (1985)

reported total serum IgE and specific IgE levels

in African onchocerciasis, using a radioallergo-

sorbent test (RAST). They suggested that the

"false" positive results for the RAST might be

due to low levels of infection that were not

detectable by the skin snip examination. Fur

thermore, Karam and Weiss (1985) reported

that increasing concentrations of total serum

IgE were found in younger children. Although

the age classification of our study differs,

higher IgE values seen in younger poeple will

agree with their result.

Antibody dependent cell-mediated cytolysis

has been recognized as a potent mechanism of

the destruction of a variety of parasites (Capron

et al., 1982). The results of in vitro and in vivo

experiments (Mehta et al, 1980, 1982;Gusmao

et al, 1981; Ouaissi et al, 1981) suggest that

parasite-specific IgE antibodies play a role in

protecting the host from filarial infection by

interacting with effector cells. Studies by

Kephart et al (1984) have clearly shown the

association between eosinophil degranulation,

as evidenced by the deposition of major basic

protein granule, and the killing of microfilariae

of O. volvulus in vivo following the treatment
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with diethylcarbamazine. The presence of Fc

receptors specific for IgE was demonstrated

on human eosinophils (Capron et al, 1981).

Furthermore, Kojima et al (1985) have indi

cated that a nematode infection (Nippo-

strongylus brasiliensis-idX system) enhanced

IgE-dependent eosinophil cytotoxicity to di-

nitrophenylated schistosomula. On this regard,

the protective role of an interaction between

IgE antibodies and eosinophils in human oncho-

cerciasis should be investigated.

A decrease in the IgE antibody level of the

aged group was observed. This coincides with

the pattern of the total serum IgE and specific

IgE antibody production in healthy population

(Delespesse et al, 1977). T lymphocytes are

involved in the control of IgE antibody syn

thesis and a decline of their function is well

established during ageing (Pisciotta et al,

1967; Roberts-Thomson et al, 1974; Weksler

and Hutteroth, 1974).

Summary

The enzyme-linked immunosorbent assay

(ELISA) for onchocerciasis was performed

using a crude extract of adult Onchocerca

volvulus as the antigen. Serum samples were

obtained from inhabitants of both the endemic

and nonendemic areas in Guatemala, and in

Japan. The IgE-ELISA values of the majority

of inhabitants were low in a hyper-endemic

area, and decreased in proportion to their

ageing. The microfilaria positives by the skin

snip method were stratified according to their

ages, sexes, and microfilarial densities. Then,

a relationship between IgE-ELISA value and

each factor was examined. The fifference in

the mean IgE-ELISA value of males between

young and old groups was less than that of

female groups. Sex difference of IgE-ELISA

value in the same age group was not found.

Furthermore, mean IgE value of group with

high microfilarial density was significantly

low in comparison with that of group with

low microfilarial density.
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