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Cryptosporidiosis is an acute diarrhoeal disease caused by Cryptosporidium spp for both human and 
animals. Typically, the duration of diarrhoeal illness and ultimate outcome of intestinal cryptosporidiosis 
depend on the immune status of the patient. Random serology–based studies in humans and animals have 
suggested that infection with this organism is common during a life time. 130 serum samples of adults, (18-
30 years) from two main public hospitals at Jeddah City, Saudi Arabia were recruited to participate in the 
study. The aim was to identify the sero-prevalence of cryptosporidiosis infection and determine factors 
associated with increased risk of the infection. Western Blot analysis (WB) with two different 
Cryptosporidium antigen markers; the 15-17 KDa and the 27 KDa, were used. Among participants, 8.5 % had 
antibodies to the 15 KDa, 23.8 % had antibodies to the 27 kDa, 34.6 % were sero-positive to both antigens, 
and 33.1 % were sero-negative to both antigens. Source of drinking water with a strong association with 
drinking tap water was the only factor significantly associated with seropositivity to cryptosporidiosis 
infection (OR= 37.33, P< 0.001).

ryptosporidium is a genus of 
protozoan parasite belonging to the 
phylum Apicomplexa which causes 

acute diarrhea disease. The spectrum and 
severity of cryptosporidial disease is directly 
linked to the immune status of the host, in 
immune competent humans the immune 
system controls Cryptosporidium and this is 
demonstrated by the usually self-limiting 
nature of the infection. In addition, the 
immune system may provide protection 
resulting in less severe disease upon re-
exposure (Smith et al., 2000). Random
serology–based studies in humans and 
animals have suggested that infection with 
this organism is common during a life time 
(Tzipori & Campbell, 1981; Ungar & Nash, 
1986). This suggests that persons with pre-
existing antibodies may be resistant to 
infection and clinical disease. 

Several studies support a role for IFN- in 
mediating the initial resistance to C. parvum, 
although the mechanism by which this 
cytokine imparts resistance is unclear (Mead 

et al., 1988; Chen et al., 1993; Harp et al.,
1994). It is also generally agreed that CD4+ T 
lymphocytes are required for the resolution of 
both acute and chronic cryptosporidios.
However, the effector mechanism is again 
unclear (Wyatt et al., 2002). In contrast, 
immunodeficent persons usually develop 
persistent infections of greater severity and 
exhibit higher mortality rates. Several studies 
have indicated that the number CD4+ T 
lymphocytes are directly related to resolution 
of cryptosporidiosis (Ungar et al., 1991; 
Aguirre et al., 1994; Perryman et al., 1994).
Studies showing the importance also of INF, 
IL 12, CD4+, and CD8+ T cells in clearing 
primary cryptosporidiosis followed by the 
development of subsequent resistance to 
Cryptosporidium infection have also been 
reported (Pasquali et al., 1997; Abrahamsen, 
1998; Wyatt et al., 2002). A humoral response 
to infection has been demonstrated in a wide 
range of mammals including both 
immunologically healthy and immune-
compromised humans (Fayer &Ungar, 1986). 
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Although specific Immunoglobulines IgA, 
IgG, IgE, and IgM antibodies to sporozoites 
and oocysts have been identified 
(Abrahamsen, 1998), these antibodies are 
usually expressed in response to specific low 
molecular mass parasite-proteins of 17 and 27 
KDa.

The detection of Cryptosporidium oocysts 
from faecal samples is the method used in 
most general laboratories for diagnosis of 
cryptosporidiosis. Serological methods can be 
used to identify past exposure to infection in 
individuals by demonstrating the antibody 
response to specific antigens but will only 
provide retrospective diagnosis. Although, 
serological methods may not be useful for 
routine diagnosis of infection, they are useful 
as epidemiological tools to determine the 
sero-prevalence of infection in communities.

The purpose of work presented in this 
study is to survey representative healthy adult 
population from Jeddah city, Saudi Arabia for 
the presence of antibodies to Cryptosporidium
spp in order better to define the adult-related 
frequency of infection in the area. 
Additionally, risk factors that might be 
associated with seropositivity for 
Cryptosporidium antibodies were 
investigated.

Material and Methods

Study Population 

One hundred and thirty conventional out-patients 
representing healthy young adult males and females 
aged from 18-30 years were recruited to participate in 
the study from two main public hospitals. All the 
participants agreed to participate in the study after 
being reading the information sheet, signed an 
informed consent letter and completed a 2-page 
questionnaire that asked about age, sex, whether they 
have recently suffered from diarrhoea and if so what 
was its duration?. They were also asked if they had 
suffered from any other episode of diarrhoea over the 
last 12 months. They were asked about the numbers of 
adults and children living in the household and if any of 
them had had diarrhoea in the last 14 days, they were 
also asked if they had any close contact with domestic 

animals and what was the source of their drinking 
water supply. Blood was taken into plastic tubes and 
allowed to clot. Following this, the sera were separated 
carefully and frozen at –20C.

Cryptosporidium Antigen 

The Cryptosporidium antigen was provided by the 
Public Health Laboratory Service (PHLS), 
Cryptosporidium Reference Unit, Swansea, PHL 
Singleton Hospital, Wales UK. C. Parvum oocysts 
suspension was obtained from Pleasant Hill Farm, 
Iowa, USA.

Positive and Negative Controls

Positive control serum was collected from a British 
patient with confirmed cryptosporidiosis who had 
strong serological response to the two antigens. A 
negative control serum was obtained from a British 
person whose stool was negative for oocysts and who 
had no detectable antibody to these antigens. Positive 
and negative controls were included on each blot. 
Positive and negative controls were supplied by the 
PHLS, Swansea, UK.

The Western Blot Method

The methods used in this study were as previously 
described by (Frost et al., 2000). Briefly the presence 
of anti-Cryptosporidium antibodies in the donor serum 
samples was investigated using immunoblot and 
immuno-detection techniques. The antigen was 
electrophoresed on Sodium Dodecyl Sulphate (SDS) 
polyacrylamide gel (Bio-Rad, UK) to separate the 
constituent proteins. The SDS is negatively charged; 
therefore it will coat the proteins and give them all net 
negative charge which allowed them to migrate toward 
the positive anode in the presence of an electric field 
being separated by mass. These proteins were then 
transferred by semi-dry blotting (Bio-Rad, UK) from 
the gel onto a nitrocellulose membrane (Schleicher and 
Schuell, London, UK). An electric current (Bio-Rad, 
UK) was applied to the gel so that the separated 
proteins transfer through the gel and onto the 
membrane in the same pattern as they had separated on 
the SDS-PAGE. The sites on the membrane which do 
not contain blotted protein from the gel can be non-
specifically blocked so that antibody will not non-
specifically bind to the membrane, causing a false 
positive result. The membrane was then probed with 
the patient’s serum under investigation allowing 
binding between the antigen and any corresponding 
antibodies present in the patient’s serum.
Antigen/antibody complexes are detected using a 
multistage approach. The membrane is incubated with 
an anti-human antibody that is conjugated with biotin 
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(Zymed Laboratory, INC, San Francisco, USA). These 
labels any complexes present on the membrane. The 
membrane is then incubated with streptavidin-alkaline 
phosphatase (Invitrogen Ltd, Paisley, UK), which binds 
to any biotin present. The resulting complexes, which 
are conjugated to the enzyme alkaline phosphatase, are 
then detected by using the enzyme’s substrate by a 
simple colour reaction.

Blot Analysis

Images of the blots were captured using a Kodak 
Digital Science DC120 Zoom Digital Camera and 
analyzed using Kodak Digital Science 1D Image 
analysis software (Anachem, Ltd, Luton Beds, UK). 
Lane markers were placed to define lanes on the image 
prior to analysis. Lane number one was the biotinylated 
protein marker and designated as a standard lane. By 
using the pop-up menu, each band size for the 
biotinylated marker was entered and saved. This 
allowed every band on the blot to be compared with the 
marker. For each blot band in the 15KDa and the 
27KDa protein positions were identified. The protein 
band marker and the positive control were used as a 
guide to help in positioning the bands in each blot. 
Once the lanes had been marked and labeled, the bands 
on the image were found by initiating the “Find Bands” 
button. The software then created a profile for each 
standard and experimental lane, identified bands and 
generated statistical analysis for each band. During this 
analysis a profile of the pixel intensities in each lane 
was created. The profile was displayed on the left hand 
side of the image window and used to compare band 
positions between the standard lane and each 
experimental lane band. 

Standardizing the Blot

The net intensity values for each band were transferred 
into a Microsoft Excel  file. The results for each 
specimen were standardized by comparing the response 
intensity of the bands in the test samples as a 
percentage of the corresponding bands in the positive 
control. A detectable response was defined as one that 
had a percentage net intensity value greater than 10% 
of the positive control.

Statistical Analysis

The relationship between the sero-positive individuals 
and the risk factors included in the questionnaire were 
tested using an analysis of the variance by using the 
package, Epi Info 2000 software (CDC, Atlanta, GA).

The statistical significance of the different risk factors 
was tested with Chi-square test, Odds Ratio and 95% 
confidence interval. Results were considered significant 
if the P value was  0.05. 

Results

Prevalence of Anti-Cryptosporidium 
Antibodies 

A total of 130 healthy adults were involved in
this study and their serum samples were tested 
for anti-Cryptosporidium antibodies. Of these 
67/130 (51.5 %) were females and 63/130 
(48.5 %) were males. Their mean age was 24 
years, and their ages varied from 18 to a 
maximum of 30 years.

Overall 56/130 (43.1 %) of the participants 
had antibodies to the 15-17 KDa antigen. Of 
these 24/56 (42.9%) were males and 32/56 
(57.1%) were females. From these 56 sero-
positive adults, a total of 45/56 (80.4%) were 
sero-positive to both antigens but 11/56 (19. 
%) of the adults had antibodies to the 15KDa 
antigen alone. On the other hand, 76/130 
(58.5%) of the adults had antibodies reactive 
with the 27KDa antigen with a prevalence of 
35/76 (46 %) in males and 41/76 (54 %) in 
females. Of these, 31/76 (40.8 %) were sero-
positive to the 27KDa antigen alone. A total 
of 43/130 (33.1 %) adults were sero-negative 
to either antigen. 

Thus, by using computerized analysis of 
WB, a total of 87/130 (66.9%) of these adult 
subjects were sero-positive to one or both of 
the antigens; thus showing serological 
evidence for previous infection with 
Cryptosporidium spp. These results are shown 
in Table 1, demonstrating no statistically 
significant difference in seropositivity 
between males and females.
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Table 1. Seroprevalence of Anti-Cryptosporidium Antibodies among Healthy Adults from Jeddah, Saudi Arabia

Markers Male

n=63 (%)

Female

n=67(%)

χ2 O.R 95% C.I P

15 KDa 6 (9.5%) 5(7.5%) 0.01 1.31 0.33-5.27 NS

27KDa 17(27%) 14(20.9%) 0.3 1.40 0.58-3.40 NS

Both 18(28.6%) 27(40.3%) 1.4 0.59 0.27-1.31 NS

Neither 22(35%) 21(31.3%) 0.06 1.18 0.53-2.61 NS

NS= Not significant

Figure 1. Western Blot with the Cryptosporidium 27KDa Antigen for Selected Adults from Jeddah, Saudi Arabia.

Figure 2. The Western Blot with both 15-17KDs and 27 KDs Cryptosporidium Antigens of Adults from Jeddah, Saudi 
Arabia.

Lane 10 is the positive control. Lanes 3,5,6,8,9,11,15,16,19 show samples positive for both markers; Lanes 2,12,13,17,18 show
positive samples for the 15KDa antigen marker; Lane 7 represent the positive sample for the 27KDa antigen marker and Lanes 4,14 
and 20 are the samples negative.
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Variation among Net Intensities of the
Positive Control

Band detection was related to the net band 
intensity. For the 15-17KDa antigen the net 
intensity for the positive control varied from 
2529 to 8270 pixels. The sample blots varied 
from 0 to 12062.53 pixels in intensity. The net 
intensity for the 27KDa antigen for the 
positive control varied from 1294.67 to 
8203.26 with sample blot intensities ranging 
from 0 to 8754.67 pixels.

Despite this blot-to-blot variation by 
measuring the intensities for each lane at the 
expected location of the antigen groups and 
comparing them to the intensity of the 
positive control on the blot, a cut-off point for 
positivity can be determined.

Seroprevalence In Relation To 
Independent Variables

Risk factor information from questionnaire 
data was compared to serological responses.
An increase in the average response ratio with 
increasing age of subjects for each antigen 

was observed and this trend was statistically 
significant for both antigens (P=0.00). The 
age distribution of the donors whose sera were 
evaluated is shown in Table 2 and Figure 3.

Data on exposure to diarrhoea during the 
past 12 months was collected (n=40) and this 
risk factor appeared to be associated with 
increasing seropositivity especially to the 
27KDa antigen 23/76(30.3 %) but this trend 
was not statistically significant (P=0.4) 
(Tables 3-5). Neither having young children 
less than 5 years of age in the household nor
having direct contact with domestic animals 
were statistically significant related to being 
serpositive to either or both antigens. 

There was a strong association between 
seropositivity to either antigen and drinking 
tap water. This association was much stronger 
for the 27KDa antigen than the 15KDa 
antigen and for each antigen was stronger if 
the patient drink tap water without a filter 
than with a filter. There was also link between 
seropositivity and drinking bottled water 
(Tables 3-5).

Table 2. IgG Antibody Response to Cryptosporidium Antigens by Age of Adults from Jeddah, Saudi Arabia.

Age group Number (%) 15KDa No (%) 27Kda No (%) Both antigens No (%)

18-23

24-29

> 30

34/130 (26.2%)

53/130(40.8%)

43/130 (33)

9/34(26.5%)

29/53(54.7%)

18/43 (41.9)

21/34(61.7%)

32/53(60.4%)

23/43 (53.5)

8/34(23.5%)

15/53(28.3%)

23/43 (53.5)

The table shows the distribution of anti-
Cryptosporidium antibodies to the 15-17KDa, 
27KDa and both antigens within each age 
group. χ2 for trend =1.34 and P =0.2 for the 

15-17KDa, X2 for trend =0.5 and P =0.4 for 
the 27KDa and χ2 for trend =7.3 and P <0.001
for both antigens.
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Table 3. Independent Variables in Relation to the Cryptosporidium 15-17KDa Antigen Serological Status of Adults 
from Jeddah, Saudi Arabia (Seropositive n= 56, Seronegative n=74).

Variables
Seropositive donors No 

(%)
X2 OR 95% CI P

Diarrhoea (current illness)

No 2/74 (2.7)
1.36 3.53 0.57-27.5 NS

Yes 5/56 (9)

Diarrhoea (during past 12 months)

No 26/74 (35)
1.10 0.62 0.26-1.42 NS

Yes 14/56 (25)

Children in the house

No 51/74 (69)
0.01 1.13 0.49-2.59 NS

Yes 40/56 (71.4)

Domestic animals

No 14/74 (18.9)
0.01 0.93 0.35-2.49 NS

Yes 10/56 (17.9)

Tap water with filter

No 45/74 (60.8)
4.13 0.48 0.22-1.04 0.04

Yes 24/56 (42.9)

Tap water without filter

No 22/74 (29.7)
7.55 2.73 1.24-6.02 0.00

Yes 30/56 (53.6)

Bottled water

No 7/74 (9.5)
1.84 0.34 0.05-1.91 NS

Yes 2/56 (3.6)

NS= not significant.
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Figure 3. Prevalence of Anti- Cryptosporidium Antibody by Age Group.
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Table 4. Independent Variables in Relation to the Cryptosporidium 27KDa Aantigen Serological Status of Adults from 
Jeddah, Saudi Arabia (Seropositive n= 76, Seronegative n=54). 

Variable
Seropositive donors No 

(%)
X2 OR 95%CI P

Diarrhoea 

No 2/54 (37)
0.10 1.83 0.30-14.2 NS

Yes 5/76 (6.6)

Diarrhoea in the last 12 months

No 17/54 (31.5)
0.65 0.69 0.31-1.54 NS

Yes 23/76 (30.3)

Children in the household

No 40/54 (74)
0.79 1.49 0.68-3.29 NS

Yes 51/76 (67)

Domestic animals

No 11/54 (20.4)
0.06 0.81 0.30-2.15 NS

Yes 13/76 (17)

Tap water with filter

No 35/54 (64.8)
5.11 0.44 0.20-0.96 0.02

Yes 34/76 (48.7)

Tap water without filter

No 12/54 (22) 12.16 3.89 1.67-9.22 0.00

Yes 40/76 (42)

Bottled water

No 7/54 (13)
3.75 0.18 0.02-1.02 NS

Yes 2/76 (2.6)

NS=not significant
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Table 5. Independent Variables in Relation to both Cryptosporidium 15-17KDa and 27 KDa Antigens Serological 
Status of Adults from Jeddah, Saudi Arabia (Seropositive n= 45, Seronegative n=85).

Variables
Seropositive donors No 

(%)
X2 OR 95% CI P

Diarrhoea 

No 2/85 (2.4)
2.88 5.19 0.84-40.6 NS

Yes 5/45 (11)

Diarrhoea in the last 12 months)

No 23/85 (27)
1.12 1.64 0.71-3.79 NS

Yes 17/45 (37.8)

Children in the household

No 57/85 (67)
0.65 1.52 0.63-3.73 NS

Yes 34/45 (75.6)

Domestic animals

No 16/85(18.8)
0.01 0.93 0.33-2.60 NS

Yes 8/45 (17.8)

Tap water with filter

No 56/85 (65.9)
46.68 22.58 7.64-70.4 0.00

Yes 13/45 (28.9)

Tap water without filter

No 22/85 (25.9)
58.30 37.33 11.50-130.6 0.00

Yes 30/45 (66.7)

Bottled water

No 7/85 (8.2)
0.20 0.52 0.07-2.91 NS

Yes 2/45 (4.4)

NS= not significant.
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Discussion

Infection with Cryptosporidium spp causes 
diarrhoea which may be mild to severe in 
immunocompetent animals and humans but 
can be life threatening to 
immunocompromised individual. Typically, 
the duration of diarrhoeal illness and ultimate 
outcome of intestinal cryptosporidiosis 
depend on the immune status of the patient 
(Abrahamsen, 1998). Serum and mucosal 
antibody (Ab) responses coincide with 
resolution of infection and diarrhoea and may 
contribute to resistance to or decreased the 
severity of infection. Serum Ab to 
Cryptosporidium has been detected in both 
immunocompetent and immunocompromised 
individuals and in several animal species 
(Ungar et al., 1990; Ungar et al., 1991; 
Aguirre et al., 1994). Immunocompetent 
individuals show typical patterns of IgM and 
IgG production following infection. The latter 
may diminish within a few months or persist 
for a year or more (Campbell & Current, 
1983; Ungar & Nash, 1986). Elevated IgA 
and IgE responses also have been noted 
(Casemore, 1987). Little is known of the 
mechanism by which individuals are able to 
recognize and clear primary infections or 
develop resistance to subsequent infection 
(Abrahamsen, 1998).

Recent studies have focused on responses 
to the 15-17 KDa and 27KDa antigens (Moss 
et al., 1998; Okhuysen et al., 1998).
Antibodies to the 15-17KDa and 27KDa 
antigens can be considered as very good 
markers of infection, since the antigens are 
recognised by IgA, IgG, and IgM serum 
antibodies in many different species (Reperant 
et al., 1994). Serological responses to these 
two antigens appear to be specific for 
Cryptosporidium infection. Infection usually 
elicits serological responses to these antigens 
that peak 4-6 weeks after infection.
Antibodies to the 15-17 KDa antigen decline 
to baseline levels observed prior to the 

infection in 4-6 months after infection while 
antibodies to the 27KDa antigen remain 
elevated for 6-12 months (Moss et al., 1998; 
Priest et al., 1999; Priest et al., 2001; Muller 
et al., 2001). Antibodies to these antigens 
have been shown by these workers to be the 
most consistent in identifying recent infection 
and therefore for investigating variations in 
intensity of seropositivity to these antigens 
may be useful tools to examine different study 
populations for baseline prevalence of 
antibody responses.

The finding in the present study that 
45/130 (34.6 %) of subjects were sero-
positive for both antigens is in agreement with 
previous studies. Previous studies have shown 
that antibodies to Cryptosporidium can be 
identified in 19 to 60 % of the U.S population 
depending on age (Chen et al., 1993; Dupont 
et al., 1995). Sero-prevalences can be even 
higher in developing nations and in regions 
with repeated exposure to animals (Ungar & 
Nash, 1986; Okhuysen et al., 1998). In areas 
where Cryptosporidium is highly endemic the 
presence of specific cryptosporidial antibodies 
is extremely common. A study examining the 
household epidemiology of infection in Urban 
Brazil demonstrated a seropositivity rate of 
94.6 % to Cryptosporidium (Heijbel et al.,
1987). Specific anti-Cryptosporidium 
antibodies were found in 49.5% of children 
examined in endemic areas such as three rural 
communities of Anhui, (Zu et al., 1994) or in 
more than 60% of the sera obtained from 
subjects in two low socioeconomic 
populations in Peru and Venezuela (Ungar et 
al., 1988). Sero-prevalence studies carried out 
in adult populations showed the presence of 
detectable Cryptosporidium IgG antibodies in 
32 % of US Peace Corps volunteers before 
they traveled to developing countries (Ungar 
et al., 1989). Another study reported a 
Cryptosporidium IgG sero-prevalence rate of 
36% among adults in a farming community in 
Wisconsin, USA (Lengerich et al., 1993).
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However, there no similar studies have been 
reported from the Middle East and Saudi 
Arabia in particular. 

It is highly unlikely that the antibody 
responses observed in this study could have 
resulted from cross-reaction with antibodies 
from a concurrent or previous infection with 
another organism. This conclusion is because 
the antibody response to these two antigens is 
directed against the protein component of the 
antigens rather than a carbohydrate 
component. Serum antibody that recognizes 
surface protein epitopes are most often 
elicited by infection with the specific 
pathogen (Priest et al., 2001)

Cryptosporidium differs from other 
coccidian parasites by recycling sporozoites 
through the generation of thin walled oocysts.
It is therefore not surprising that the host 
mounts a humoral response to this stage of the 
life cycle. Antibody cross reactivity between 
sporozoite and merozoite antigens may also 
exist should these stages share antigenic 
determinants (Mead et al., 1988).

We observed strong positive relationships 
between drinking water source and the 
prevalence of serological responses to the two 
Cryptosporidium antigen groups. This study 
demonstrated a strong association among tap 
water users and increased sero-positivity to 
the two Cryptosporidium antigens (P<0.001). 
Moreover, increasing serological responses to 
both antigens 15-17KDa, p=0.04 and 27KDa, 
P=0.02 were also even observed among 
subjects using tap water with a filter. The use 
of a home water filter did not reduce the 
prevalence of serological positivity to the two 
Cryptosporidium antigens and the success of 
bottled water in reducing the infection is 
expected since drinking water is a risk factor 
for endemic transmission worldwide. Findings 
from this study are in agreement with 
previous studies (Frost et al., 2002; Frost et 
al., 2003; Hunter et al., 2004) that indicate 
that water is an important route of 

transmitting Cryptosporidium spp. A two-year 
follow-up survey following an outbreak of 
waterborne cryptosporidiosis indicated that 
the intensity of response to the 27kDa antigen 
declined to approximately half of its initial 
value after 2 years (Frost et al., 1998a). What 
is interesting with regard to that college 
student’s survey is that the antibody response 
to both the 15-17kDa and the 27kDa antigens 
actually increased after the introduction of a 
water filtration plant (Frost et al., 2000). This 
is because the survey was carried out only 5 
months post water filtration and may still be a 
reflection of exposure to Cryptosporidium
prior to the actual intervention system being 
implemented. 

The observation of a low sero-prevalence 
among people who regularly drank bottled 
water raises questions about a causal 
relationship between drinking water sources 
and increased risk of infection as indicated 
previously (Frost et al., 2003; Hunter et al., 
2004). These findings suggest that drinking 
water source characteristics affect the risk of 
endemic Cryptosporidium infection. This 
study also suggests that populations using 
drinking water from major system treated 
filtration and chlorination and meeting all 
water quality standards may have an increased 
risk of water borne Cryptosporidium
infection.

There is uncertainty over the relative 
importance of various risk factors for 
transmission of Cryptosporidium infection 
including the risk from oocyst contaminated 
municipal drinking water. Among the Saudi 
donors there was relationship between the 
occurrence of symptoms consistent with 
cryptosporidiosis among the past 12 months 
and seropositivity to either markers. An 
association was also observed among donors 
with current diarrhoea and serological 
responses to both antigens. However, this 
does not indicate an active infection, as the 
presence of IgG antibodies does not 
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necessarily correlate with active infection, 
since oocysts are excreted for a relatively 
short period (Frost et al., 1998a). 

The results of this study demonstrated an 
age-related increase in sero-prevalence of 
antibodies to Cryptosporidium infection. It is 
possible that mild illness may be associated 
with strong serological responses. However, 
previous studies have shown a relationship 
between seropositivity and exposure to 
animals (Hunter et al., 2004) or to children 
(Frost et al., 2001). These relationships were 
not present in the present study.

It is possible that the high sero-prevalence 
to Cryptosporidium antigens observed in this 
study indicates an increased levels of 
protection from clinically significant 
cryptosporidiosis due to higher level of 
endemic infection. In a review of 
cryptosporidiosis outbreaks, Frost & Craun, 
(1998b) suggested that previous infections 
may provide some level of protection against 
symptomatic infections. Protection from 
illness but not infection was also observed 
among individuals experimentally infected 
who had prior serological responses to the 15-
17KDa or 27KDa antigens (Okhuysen et al.,
1998; Moss et al., 1998). As a result, 
asymptomatic infections may predominate in 
populations with high endemic rates of 
infection. The findings of the present 
serological study suggest that endemic 
Cryptosporidium infection has occurred 
commonly in the population in the Jeddah 
area, Saudi Arabia. Moreover, 
Cryptosporidium disease may be relatively 
common and primarily asymptomatic or very 
self -limiting.

Since Cryptosporidium infection elicits a 
serological response in most infected humans 
(Moss et al., 1998; Frost et al., 1998a); 
surveys for the presence of this response can 
be used to estimate the prevalence of prior 
Cryptosporidium infections in populations 
(Frost et al., 1998a). However, the application 

of serological methods may not be appropriate 
in a routine laboratory but they do provide 
essential information to further understand the 
epidemiology of Cryptosporidium.
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