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ABSTRACT

The aim of the study was to determine the serum antibodies and coproantigens for Cryptosporidium
spp. in brown rats from Grenada. Intestinal contents from 99 and serum from 169 brown rats (Rattus
norvegicus) during May to July 2017 were examined for coproantigens and antibodies for
Cryptosporidium spp. respectively. Giardial/Cryptosporidium Quick Chek (Tech Lab Inc, USA) was
used to detect Cryptosporidium coproantigens in intestinal contents. Prevalence of antigens was
2.02%, signifying active infection. Serum anti-Cryptosporidium antibodies against Cryptosporidium
were tested using commercial “qualitative rat Cryptosporidium antibody (Anti-CRY) ELISA kit (My
BioSource, Santiago, CA, USA). Serum antibodies were present in 29.5% of the rats indicating a
heavy exposure of Cryptosporidium in brown rats from Grenada. The prevalence rate of antibodies
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in younger rats (up to100g weight) 42.1%, was statistically significant compared to adults (> 100 g)
28.0%. Infected rats in nearby human dwellings may prove a potential Cryptosporidium source of
infection to man and animals. This is the first report of Cryptosporidium infection in brown rats in

Grenada, West Indies.
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1. INTRODUCTION

Cryptosporidium belonging to Apicomplexa
phylum, is a coccidian protozoan that infects the
gastrointestinal epithelium and rarely respiratory
tract of vertebrates; animals, man and birds [1].
Disease caused by Cryptosporidium spp. is
manifested by diarrhea in animals and man.
Severe diarrhea with fatal outcome is observed
mostly in children and immunocompromised
humans [2]. Direct transmission of the disease is
by fecal oral route. Infected hosts excrete
infective  and  resistant  oocysts  which
contaminate the environments. The ingestion of
oocyst by  susceptible hosts  through
contaminated water and food is another route of
disease transmission.

Rodents were considered most important
species in maintenance and transmission of
Cryptosporidiosis [3,4]. Among rodents; wild,
domestic and laboratory rats have been identified
as reservoirs of Cryptosporidium.
Cryptosporidium spp was first detected in rat
feces in Japan [5]. Because of the close
association of Rattus norvegicus (brown rats)

with human population and animal houses,
Cryptosporidium  spp. has been widely
investigated in  brown rats in many

countries, including Japan [6,7], England and
Wales [8], Warwickshire, UK [9], Egypt [10] and
Iran [11].

There is paucity of information on
Cryptosporidium infection in Caribbean nations.
Cryptosporidium was diagnosed in livestock
(cattle, sheep, goats and pigs) in Trinidad, a
neighboring island country of Grenada [12]. In
Grenada, Chikweto et al. (personal
communication),, in a study of Cryptosporidiosis
in small ruminants found a prevalence of 19.5%
(59 positive/302 sampled). As far as authors are
aware there is no report on Cryptosporidium spp.
in Rattus norvegicus from Caribbean region.

The present study aimed to estimate the
prevalence of anti-Cryptosporidium serum
antibodies and cryptosporidium antigens in fecal

samples from Rattus norvegicus from Grenada,
West Indies.

2. MATERIALS AND METHODS
2.1 Ethical Approval

The project (Detection of zoonotic pathogens in
brown rats (Rattus norvegicus) in Grenada) was
approved by the Institutional Animal Care and
Use Committee (IACUC # 16009-R) of the St.
George’s University, Grenada.

2.2 Study Area

Grenada is the southernmost country in the
Caribbean Sea with an area of 348.5 Km” The
country with low hills, small trees and shrubs and
tropical climate is most suitable for brown rats.
The country is comprised of six parishes: St.
Patrick, St. Mark, St. Andrew, St. John, St.
George and St. David. St. David and St.
George; parishes, which have more human
population compared to other 4 parishes were
selected for the study.

2.3 Collection of Rats

Sample size was determined using formula of
Glenn [13]; N=t*(p)(1-p)/d°>. Where t=1.96, p=
estimated prevalence and d= desired level of
precision. Since prevalence of Cryptosporidium
spp. in rats for Grenada is unknown, an average
of prevalence from other countries was estimated
at 10% giving the number of samples to be 138.
We decided to collect 170 rats, more than
estimated number. Thus, one hundred sixty—nine
rats were collected live from 1%' May to 14" July
2017, using traps (45cm | x 15cm w x 15 cm h)
with cheese and various local fruits as bait.
Attempts were made to trap the rats from and
near the residential buildings. Traps were placed
in the evening and visited next day morning.
Traps with rats were covered with black cloth and
transported to the necropsy laboratory of the
School of Veterinary Medicine and transferred to
the anesthesia machine. Rats were anesthetized
using isoflurane in oxygen via portable vet




anesthesia machine isoflurane vaporizer VET
CE., manufacturer DRE (Avante Health Solution
Company, USA.)

2.4 Collection of Samples

The anesthetized rats were examined for their
physical health and weighed. Gender was also
recorded. Rats below 100 g were grouped as
young and over 100 g as adult. Blood was
collected from the heart through the thoracic wall
and rats were exsanguinated this way. The
abdominal cavity of rats was opened using a
surgical blade and a pair of forceps.
The intestinal tract with contents were placed
into containers with 10% formalin  until
processing.

Sera were separated from the blood by
centrifugation at 1500 g for 15 minutes at room
temperature and stored at -80°C till tested.

2.5 Detection of Antigen and Antibody for
Cryptosporidium

Giardia/Cryptosporidium Quick Chek (Tech Lab
Inc, USA) was used to detect antigen for
Cryptosporidium oocyst according to
manufacturer’s instructions.

Serum samples were tested for antibodies
against  Cryptosporidium using commercial
qualitative rat Cryptosporidium antibody (Anti-
CRY) ELISA kit (My BioSource, Santiago, CA,
USA). ELISA test was performed according to
manufacturer’s instructions

2.6 Statistical Analysis

The data were analyzed by the statistical
methods: Fisher's exact test, using graph pad
statistical software
(http://www.graphpad.com/quickcalcs/contingenc

y2).
3. RESULTS

Of the 169 tested rats (Rattus norvegicus)
antibodies for Cryptosporidium were detected in
50 rats, with an overall prevalence of 29.58%
(95% ClI: 22.82 - 37.08). The results for
seroprevalence tabulated in Table 1. The
difference in positive cases between St. George
and St. David was statistically not significant (p >
0.05). There was no statistical difference in
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gender. The seroprevalence was 42.1% in young
and 28.0% in adult rats. There was statistically
significant difference in age. The young rats were
found more infected.

Project was planned to test only 99 rats by Quick
Chek for detection of Cryptosporidium
coproantigens in the intestinal contents. The
results are included in Table 2.

4. DISCUSSION

In the current study we found 2.02%
coproantigens in intestinal contents using Quick
Chek. Comparable to our results, previous
researchers [14,15] who, although used different

diagnostic techniques also found a low
prevalence (between 2.1% and 3.0%) of
Cryptosporidium spp. in intestinal contents.

Others [16] reported a very high prevalence
ranging from 63% to 68.1% in brown rats. A
moderate prevalence of 11.5% in wild laboratory
rats was found (Chaochao et al.) [17]. The wide
variation in the prevalence of coproantigens by
other researchers is not well explained. However,
variation in prevalence could be because of
immune status of the host, age and stress from
concurrent infections.

Our results of seroprevalence of anti-
Cryptosporidium antibody in brown rats may not
be compared with previous researchers
because of different techniques used by them.
However, the detection of antibodies
provides presumptive evidence of prior exposure
[18]. In an experimental study in roof rats,
researcher [15] found shedding of oocysts 2-3
post infection (pi), peaked 5-8 pi. and rapidly
declined, there after intermittent detection of
oocysts until day 60 pi.. These studies support
our finding of low prevalence of coproantigens in
intestinal  contents  (2.02%) and high
seropositivity (29.5%) amongst the same group
of brown rats.

We found 28% male and 32.43% female in St.
George parish compared to 29.16% male and
28.88% female in St. Davis parish. The
association between sex of the rats and
Cryptosporidium spp. infection was statistically
not significant (p>0.05). Our findings are in
agreement with previous researchers [13,14]
who reported no significant difference between
gender and infection in brown rats. Contrary to
our findings there is a report of higher prevalence
of cryptosporidiosis in male brown rats [9].
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Table1. Prevalence of Cryptosporidium antibody ( Anti-CRY) in brown rats from Grenada according to parish, gender and age

Parish Tested Positive (%) Male Female Young Adult
Tested Positive(%) Tested Positive(%) Tested Positive(%) Tested Positive (%)
St. Georges 76 23 (30.26) 39 11 (28.20) 37 12 (32.43) 12 541.7) 64 18 (28.1)
St. David 93 27 (29.03) 48 14 (29.16) 45 13 (28.88) 7 3(42.9) 86 24 (27.9)
Total 169 50 (29.58) 87 25 (28.73) 82 25 (30.48) 19 8 (42.1) 150 42 (28.0)
Table 2. Prevalence of coproantigen of Cryptosporidium oocyst in brown rats from Grenada
Parish Male Female
Rats examined Rats infected (%) Rats examined Rats infected (%)
St. Georges 23 0 (0.0 %) 19 0 (0.0 %)
St. David 35 1(2.9%) 22 1(4.5%)




The seroprevalence was 42.1% in young and
28.0% in adult rats. The young rats were found
more infected. The difference with age was
statistically significant (p<0.05). Our observation
is in agreement with another researcher [9]. The
higher incidence in younger rats (< 100g) is not
well explained. Development of immunity with
age may be indicated for the difference. Further
research might help in understanding the
difference in infection rates between young and
adult rats.

With the use of molecular techniques at least
more than 25 species of Cryptosporidium found
in various vertebrate hosts are recognized [19].
Molecular techniques further helped to identify
the genotypes affecting rodents. Genotypes in

rodents include rat genotype I-IV, skunk
genotype, mouse genotype, chipmunk
genotype. Each Cryptosporidium spp. or

genotypes have different host specificity but at
least five types of Cryptosporidium infect
humans: C. parvum, C. meliagridis, C. muris, C.
andersoni, C. ubiquitum, C. canis and C. felis
[20]. The identification of species and genotypes
may help in understanding of Cryptosporidium
zoonotic infections.  Further research s
warranted at molecular level for the
identification of species and genotypes of
Cryptosporidium spp. in brown rats from
Grenada.

5. CONCLUSION

Since rats and humans share common living
areas, Cryptosporidium infected rats pose a
public health problem. The Grenadian community
needs to be educated to maintain a proper
hygienic condition to prevent the proliferation and

survival of rats. This is the first report of
Cryptosporidium infection in brown rats in
Grenada.
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