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ABSTRACT: The prevatence of Texaplasma TeG antibodies was studied in three age groups (children, blood donors and
pregnant women) in Oman. The highest prevalence rate was shown by pregnant women (39,5%), followed by children (21%)
and lastly by blood donors { 10, 5%), Previlence rates were anatysed by age groups-and showed no significant difference.
Furthermore, & comparative sensitivity andlysis between the three tests, ELISA 1gG, DA and MEIA Toxo 120G was performed

There was no significant difference between them,

Animal and human toxoplasmosis is a cosmopolitan
protozoan infection but more common in warm
moist areas (Sun, 1988; Wilson and McAuley, 1991). The
symptoms of the disease in immunocompetent individuals
are usually overshadowed by fever and ill health
manifestations attributed to other causative agents.

However, infection of immunodeficient patients (i.e.

AIDS) may be fatal (Barker and Holliman, 1992), Also,
because infection of pregnant women by Toxeplasma
gondii can cause severe discases in the foetus and
newhorn such as abortion, stillbirth, mental retardation
and blindness, routine mandatory screening of pregnant
women for Toxoplasma infection was implemented by
some countries (Luyasu er af,, 1992; Friese et al., 1992),

Surveys have shown wide wvariations in the
prevalence and transmission modes of toxoplasmosis
(Aganga er al., 1988; Jackson and Hutchison, 1989,
Skinner e al., 1990; AbdelHameed, 1991). To the best of
our knowledge, little information is available on human
or animal toxoplasmesis in the Middle East in general
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(Hussein et al, 1988; Niazi er al, 1988) or Oman in
particular (Idris and Ruppel, 1994; Elbualy et al., 1993).

The aim of this study was to determine the
seroprevalence of 70 gondii [gG antibodies among some
Omanis (children, pregnant women and blood donors) and
to conduct a comparative sensitivity study between
Enzyme-linked  immunosorbent assay  (ELISA),
Microparticle Enzyme Immunoassay (MEIA) and Direct
Agglutination {(DA) test.

Materials and Methods

SAMPLE COLLECTION: A total of 322 serum samples from
healthy male (306) and female (16) blood donors, 1810 51
years of age, were collected from the Blood Bank Unit at
Khoula Hospital, Muscat, Oman. Information on age, sex,
tribe and residence were obtained from the blood bank
records. In addition, 100 serum samples from children, 1
day to 15 years of age, and 200 sera from pregnant
women, 15 to 45 years old, were obtained from the
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Microbiology Laboratory, Sultan Qaboos University
Hospital, Oman. Available data on sex and age were
recorded. All the serum samples were stored at -20°C at
the Microbiology Laboratory, SQU Hospital, until tested.

SEROLOGICAL ASSAYS: All sera from blood donors and
pregnant women were examined for Toxoplasma IgG
antibodies using Enzyme-linked immunosorbent assay
(ELISA) (Toxenz G-96, Northumberland, England). Out
of the 200 sera from pregnant women, 20 samples were in
small quantities and not available for other tests. The
remaining 180 samples were further screened for 1gG
antibodies specific for T, gondii antigens by a direct
agglutination test in microtitre plates {Toxo Screen DA

Bio Mericux, France). Titres =40 were considered as
positive. The 180 sera were also examined by using the
Microparticle Enzyme Immunoassay (MELA)Y for
toxoplasmosis [gG on the automated IMX system
{Abbott, USA) following the manufacturer's instructions.
In addition, 100 sera from children were examined by DA
test.

Results

The seroprevalence rates of Toxoplasma lgG
antibodies in different age groups of blood doners.
pregnant women and children are shown in Tables |-3
respectively.

TAELE 1
Seroprevalence of T, gondii among blood donors tested by ELISA.

Age Groups {years) 18-23 24-19 3033 541 42-47 48-53 All apes
Total No. Examined 101 H4 a8 45 16 a2
Mo, Positive ] L 8 4 1 F 4
Percentage of +ve T8% 13 1% 11.8% 3.9% 6.1% 25.0% 106

TAELE?2

Seraprevalence of T, gondii among pregnant women tested by ELISA.

Age Groups (vears) 15-20 21-26 27-32 3338 iv-44 45 All-ages
Total No. Examined 27 fi2 34 38 13 200
N, Pasitive g 22 25 17 5 9
Percentage of +ve I3 A% 35.3% 46.3% 44.7% 3BAR 16.6% 95%

TABLE 3

Prevalence of agglutinating 1gG aniibodies against T. gondii among children by age and sex.
Males: Females: Total:
Number  (Percentage) Number  (Percentage) Mumber’  (Percentage)

Age Groups (years)
0-4 5/28 (17.9%) 424 (16,75 9152 (17.3%)
5-9 5/23 (ZL.T%) 3G (33.3%) Bi32 (25.0%)
ta- 14 EXN R (2T.3%) 13 (20,0%) 4/16 (25.0%)
TOTAL 13/62 (21.0%) B/38 (21.0%:) 217100 (21.0%)

* Mumber positive/number tested,
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OF the blood donors, pregnant women and children,
34/322 (10.6%), 79200 (32.5%) and 217100 (21.0%}
were found to have detectable 1gG antibodies against 7,
gondii  respectively. The overall prevalence of
seropositivity was 134/622 (21.53%). Chi-square analysis
showed no significant difference at 5% level between

TABLE 4

Serapositivity of T, gondii in pregnamt women, tested by ELISA, DA
wid MEILA fechnigues,

W . METHOD ELISA DA MEIA

positive or negative samples with respect to the different

age groups of blood donors (#° = 3.64, P=0.05), pregnant

women (®° = 3.64, P=0.05) and children (x* = 0.89, Total number tested 180 180 180

P=1.05) Nepative 107 104 114
Table 3 shows the distribution of positive sera in

children by sex, For all ages, the prevalence in males Border line E ¢ Y

(219%) is not significantly different from the prevalence of Bositive 63 6 66

21% in females (#° =1.54, P=0.05), Results of serological

screening of I1gl antibodies against oxoplasmosis in Pereentage +ve 36:1% 42 1% 36.7%

TABLE 5

Prevalence of Toxoplasma antibadies in some surveys done in Africa, Middle East and Asia.

COUNTRY METHOR SAMPLE PREVALENCE S AUTHORS)
Algerm [ET Addults (7} 522 Schneider eral { 1977)*
Tordan Skin and dye tests, Wamen 370 Marsy & Michael
(TLE0)*
CFT, IHA, ELISA Healthy adulis 22.8-26.1 Ahbilel Hafeer et al
Abarting women 582 [ 158G0)
Somalia [we test Adults in Mopadishu 290 Zardi ef al (1978)'
rural aren
Miger IFAT All ages 152 Develoux ef af {1988)
Mauricania [FAT Children 6:13 vears 14.2 Monjour er al {19835
[4- 18 years 0.1
Nigeria IFT+LA Adult bleod donors 20.5 Ogumba & Thomas
(1a7Y)*
dye test All ages 58,9 Arene (1986)"
Libva LA All apes - males 32.0 Khadre & El
females 43.0 Magehi 1987}
Burundi ELISA + [FAT All ages 41.1 Excler et al {1988)"
Sudan Dve test 10275 years 61.0 Carter & Fleck (1968)
TMT + ELISA-IgG Al ages 417 Abdel-Hameed (1991)
[ran IFT All ages 29.0 Sedaght et af {1978)
IFA Al ages 12.8 Ghorbani ef af (1981}
1FA Healihy all apes 45.6 Hoghooghi-Rad & Afraa
Toxosuspect 723 (1993}
Kenya [HA Blood donors .0 Griffin & Williams
Dy tesst 43.0 (1983}
Oman DA Children 620 Tdris & Ruppel
Adults 54.0 {19043
ELISA Pregnant women 42.3 Elbualy e af {1995)

In Griffin & Williams, 1983

1-7T In Abdel-Hameed, 199]
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pregnant women by ELISA, DA and MEIA are shown in
Table 4. When compared to each other, the three assavs
agree within a range of 86-98.5% and statistically there is
na significant difference (»* = 1.67, P>0.05). Table 5
shows the prevalence of Texeplasma antibodies in some
surveys done in Africa, Middle East and Asia.

Discussion

Currently the most widely used screening test for
toxoplasmosis is ELISA, When compared 1o the dye test,
it is reported to give a higher sensitivity. The DA test
which is simple to perform and does not require
sophisticated and expensive equipment agrees well with
the dye test, In the present study, the MEIA, which is the
most recent and technically easier to perform and least
time consuming, was compared to ELISA and DA The
agreement between ELISA and MEIA 1s 98.5%. The
agreement between ELISA and MEIA to DA is 86% and
87% respectively (Table 4). The three techniques may be
used for Toxoplasma serosurveys, however, ELISA and
MEIA are considered better routine diagnostic tests for
patients, as false positives may oceur with DA,

The average prevalence of Toxoplasma antibodies
obtamed in this study (21.5%) is quite low when
compared to other studies ( Table 5). Different regions of
Oman showed significantly variable and comparatively
higher prevalence rates (ldris and Ruppel, 1994; Elbualy
et al,, 1995). Hygienic conditions, socio-¢économic status,
food habits and environment can have a great influence on
the transmission of toxoplasmosis (Zardi er al, 1980).

Several studies have indicated that seroprevalence 1o
toxoplasmosis increases with age (Hinz, 1991). However,
our data in the three groups do not indicate a consistent
ris¢ of prevalence with age. ldris and Ruppel (1994)
reported a seroprevalence of 62% among school children
8 to 16 years of age and 54% prevalence among adults in
Dhofar, Southern Oman. The present study revealed a
prevalence of 21% among children one day to six vears of
age. Idris and Ruppel (1994) suggested that most
infections are acquired during childhood which agrees
with the present findings,

Sex differences in the prevalence of toxoplasmosis
has been reported. In some cases the prevalence was
higher in females; in others, it was higher in males and
some found no sex differences. The present study shows
no sex difference in the prevalence of toxoplasmosis in
the sample of children. The higher prevalence among
pregnant women, compared to the blood donors, 95% of
whom were males, could be explained by the females
possibly being more exposed to cysts during meat
preparation. The low prevalence of Toxoplasma
antibodies among healthy blood donors is difficult to
explain,

The results of this study and that conducted by Idris

and Ruppel (1994) and Elbualy et al., (1995) suggest that
toxoplasmosis is common in Oman, with most infections
being acquired during childhood, vet severe and/or
congenital cases are rarely reported.
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