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Abstract: The field study was undertaken between 2010 to 2013 by joint research team of Ecohealth Alliances
and ICDDR’B and laboratory work was done during the period of June, 2013 to February, 2014 in
Pharmacology laboratory of Chittagong Veterinary and Animal Sciences University (CVASU), Chittagong,
Bangladesh to find out the prevalence of haemo-protoza in blood smears of fruit and small bats. Giemsa was
used to stain the pre-prepared slides and emulsion oil was used to visualize the protozoa under microscope. A
total of 350 blood smears were included in the study and the prevalence of Babesia and Plasmodium were
2.65%, 2.32%, and 6.25%, 0%, respectively in fruit bats (Pteropus giganteus) and small bats (Megaderma
lyra). The highest prevelence of Babesia was found in Khagrachari (6.90%) and lowest in Chakaria (0),
Dinajpur (0) and Ramnagar (0) but the highest prevelence of Plasmodium was found in Faridpur (4.76%) and
lowest in Khagrachari (0), Rangpur (0), Chakaria (0) and Dinajpur (0). The prevalence in both fruit and small
bat were found no significant (p>0.05) variation. It is necessary to conduct more research on haemoparasties of
bats due to public health concern.

Keywords: fruit bats; small bats; haemoprotozoa; prevelence; Babesia; Plasmodium

1. Introduction

Bangladesh is a moderately hot and humid country with short winter and prolonged rainy season. The geo-
climatic condition of Bangladesh is suitable for the development and survival of various parasites within the
wild mammal. Bats in tropical lowlands are excellent indicators of ecosystem health and ecosystem change due
to their species richness, differential reactions to fragmentation and crucial ecological functions. Bats also
provide value to ecosystems as primary, secondary, and tertiary consumers that support and sustain both natural
and human dominated ecosystems ranging from the simple to the complex. Bats have long been postulated to
play important roles in arthropod suppression, seed dispersal and pollination; as well as maintain the
ecosystem. The rich diversity of dietary habits of bats, ranges from species that feed on insects and other
arthropods to those that feed on fruit, nectar, and flowers, thus provide valuable ecosystem services (Khan,
1985).

Bangladesh as a deltaic flood plain of recent origin has a variety of habitats suitable for diverse fauna. As many
as 125 species of mammals has been reported from the country (IUCN Bangladesh, 2000). This is inclusive of
31 species of bats (Khan, 1985). Sarker, 1988 reported only 17 species while IUCN Bangladesh, 2000 largely
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based on checklist of Khan, 1985 listed 29 species of bats from Bangladesh. However, they are also associated
with diseases deadly to humans. Several highly fatal diseases have been linked to bats. Rabies is perhaps the
most well-known disease associated with bats. Along with animals such as dogs, foxes, raccoons, and skunks,
bats are one of the primary animals that transmit rabies. In addition, Histoplasmosis is caused by a fungus that
grows in soil and material contaminated with droppings from animals, including bats. It is widespread in certain
areas of the U.S.A (CDC, 2013).
Fruit bats, also known as ‘flying foxes’ of the genus Pteropus are natural reservoir hosts of the Nipah and
Hendra viruses. The virus is present in bat urine and potentially bat feces, saliva, and birthing fluids. Nipah and
related viruses are also associated with the same group of bats in Southeast Asia and parts of Africa, although
outbreaks of disease in humans have so far been limited to Malaysia, Singapore, India, and Bangladesh (OIE,
2008). Ever since bats have been identified as possible reservoirs of Trypanosoma cruzi, Babesia &
Plasmodium they have been included in medical epidemiological surveys (Tsuji M et al., 2001). This interest
has been fuelled by the presence of bat-specific blood protozoa. In previous decade large efforts given upon
regarding the bats could be reservoirs for human pathogenic haemoparasites have been undertaken. So the
knowledge is essentially need for adequate risk assessments about chances of disease transmission, either it is
transmittable between bats and humans. The incidence of infectious diseases, especially general vector-borne
parasitism, often increases as species diversity decreases.
Haemoprotozoa are protozoan parasites living within blood cells or free in the blood of their hosts. These blood
stages are usually part of complex life cycles, which may include both sexual and asexual reproduction in a
wide range of cells and tissues of the same host or in a second, vector, host required for the parasite's
transmission. The haemoprotozoa of bats were first reported at the end of the nineteenth century in Italy;
Dionisi, 1899 who examined bats as possible hosts of human malaria. Previous records of haemoparastie of bats
have been limited to localized studies involving a small number of bats, representing only four of the 15 British
species. Several species of protozoa was identified in bat, among them Babesia, Trypanosoma and Plasmodium
of several species are pronounced (Coles, 1914). In the genus of Babesia the B. vesperuginis is found in bats
(Baker et al., 1963).
The results demonstrate that, B. vesperuginis can be pathogenic in its natural host because of splenomegaly,
depressed blood hemoglobin, debilitation and possibly haemoglobinuria. Congestion of the spleen resulting
from B. vesperuginis infection could interfere with vascular changes. During these periods the spleen acts as an
erythrocyte reservoir, permitting alterations to the blood composition, and probably easing the workload of the
heart; release of erythrocytes from the spleen reverses this condition as soon as arousal begins (Worth, 1932).
The genus Polychromophilus (one of the genus of the Hemosporidia) was first described by Dionisi, 1899 who
named two species P. murinus and P. melanipherus. Polychromophilus a malaria parasite of Chiropteran was
first reported in England (Gardner et al., 1987). As far known, no study was conducted to evaluate the
prevalence of haemoprotozoal infection in bats of Bangladesh. So the present study was undertaken with
regarding the following objectives:

a) To know the prevalence of haemo-parasite in fruits and small bats

b) To know the prevalence of bat haemo-parasite at different location in Bangladesh

2. Materials and methods

2.1. Study area

The study was carried to measure the prevalence of blood parasitic diseases in fruit and small bats of
Khagrachari, Faridpur, Rangpur, Dinajpur districts and Chakaria, and Ramnagar upazila of Bangladesh.

2.2. Study period

The field study was undertaken between 2010 to 2013 by joint research team of Ecohealth Alliances and
ICDDRB and laboratory work was done during the period of June, 2013 to February, 2014 in Pharmacology
laboratory of Chittagong Veterinary and Animal Sciences University (CVASU), Chittagong, Bangladesh.

2.3. Source population
A total of 350 blood smears were collected randomly from fruit bats and small bats from Khagrachari, Faridpur,
Chakaria, Rangpur, Dinajpur and Ramnagar during the study period.
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2.4. Processing of bats

a. At first live bats were placed in a cotton bag and kept in a cool dry place until sampling time. Then bat
weight was taken in bags using a Pesola hanging scale. After that the bat was removed from the bag for
sampling and bag weight taken and subtracted from previous total

b. Then manually restrain the bats during collection of blood. Three peoples were used for these
manipulations, one person used for safely restrain the bat, one person for to take samples and third one to
manage the tubes and record samples

c. Ketamine (5mg/kg) was used for anesthesia of bat. At that time the person was restraining the bat were
monitored respiration. At that time one of the handler also monitor any type of severe stress

d. Bat that had not any disease or abnormality in health was selected for sample collection. The animal’s
health and safety is always more important than collecting samples. It can be mentioned that bats can die
from stress at any time

e. In live bats caution was taken to maintain a ratio not greater than 10 pl of blood to 1 gm of bat body weight
which is equivalent to 1% of bodyweight

f.  During the time of blood collection pressure was applied to the site of bleeding using a cotton ball until
bleeding ceased (approximately 1 minute). Then the collected blood was placed into conical eppendorf
tubes

g. Blood smears from each bat were collected from wing vein by puncturing with sterile needle. The slides
were touched to the coming out blood and then spread by another slide. The slides were air dried and fixed
by 100% methyl alcohol for 2 min.

2.5. Staining and examination of blood smears

The prepared blood smears were stained with the Giemsa stain (working solution) for 25 to 30 minutes. After
rinsing with water of the stained blood smears, they were air dried and examined under microscope (10x, 100x)
with immersion oil for the identification of blood parasites as described previously by Soulshy, 1986.

2.6. Identification of parasites
Identification of following haemo-parasites was done based on the salient characteristics found in microscopic
examination:

Babesia spp.

The parasites in the erythrocytes were ring shaped, oval bizarre amoeboid shapes (Kahn C.M., 2005),
frequently appearing vacuolated (Figure 3a). Ring or oval-shaped parasites usually had a single nucleus on their
periphery, and larger parasites had 2 or 3 nuclei (Figure 3b).

Plasmodium spp.

Numerous inclusion bodies were seen. They were circular or oval in section (Figure 4), oval forms, bounded by
discrete walls and containing fibrous material (Beers et al., 2004). The bodies were found lying singly or in
aggregations within the cell cytoplasm. Both single bodies and the aggregations appeared to be enclosed in a
membrane of host origin (Beers et al., 2004).

2.7. Statistical analysis

The data obtained were imported in the Excel-2007 and transferred to the STATA/IC-11.0 software.
Descriptive study was done to find out the percentages and Chi-square test was done to compare the prevalence
of haemo-parasites within species and location. The significant level was anticipated when the value of p<0.05.

3. Results

Table 1 shows analysis among the positive case where the prevalence of haemo-parasites in the fruit bat (86%)
is comparatively greater than the small bats (14%). In terms of locations highest prevalence was found in
Faridpur district (36%) followed by Ramnagar (22.85%), Dinajpur (17.14%), Chakaria (10.28%), Khagrachari
(8.28%) and Rangpur (5.42%) respectively. From the total blood smears 94.85% (N=350) of the sample is
found as a negative and rest of them are positives in relation to the presence of haemo-protozoa.
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Table 1. Descriptive analysis of species, location and haemo-parasites of Bats (n=350).

445

Variable Category Percentage (%) SEM 95% CI
Species Fruit Bats 86 1.84 82.66-89.90
Small Bats 14 1.84 10.09-17.33
Location Khagrachari 8.28 1.47 5.38-11.18
Rangpur 542 1.21 3.04-7.8
Chakaria 10.28 1.62 7.08-13.48
Dinajpur 17.14 2.01 13.17-21.11
Faridpur 36 2.56 30.94-41.05
Ramnagar 22.85 2.24 18.43-27.27
Parasities Negative 94.85 1.18 92.53-97.18
Babesia spp. 3.14 0.93 1.30-4.97
Plasmodium spp. 2.0 0.74 0.52-3.47

Cl=confidence interval
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Table 2. Comparative scenario of parasitic infection on different species and locations (n=350).

Figure 1. Distribution of haemo-parasitic infection in bats of different areas.

Variable Category Percentage (Positive) P-value
Babesia spp. Plasmodium spp.

Species Fruit Bats 2.65(8) 2.32(7) 0.24
Small Bats 6.25(3) 0

Location Khagrachari 6.90(2) 0 0.02
Rangpur 5.26(1) 0
Chakaria 0 0
Dinajpur 0 0
Faridpur 6.35(8) 4.76(6)
Ramnagar 0 1.25(1)
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Figure 2. Haemo-parasitic infection in different bat species.

Figure 3. Babesia spp.

Figure 4. Plasmodium spp.

The overall prevalence of Babesia within the positive samples were bit higher in small bats (6.25%) than fruit
bats (2.65%) and there were significant variation in prevalence of Babesia, on the other hand prevalence of
Plasmodium was higher in fruit bats (2.32%) than small bats but the differences were not significant (p> 0.05).
On the basis of location, the highest prevalence of Babesia was found in Khagrachari (6.90%) and lowest in
Chakaria, Dinajpur and Ramnagar but the highest prevalence of Plasmodium was found in Faridpur (4.76%)
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and lowest in Khagrachari, Rangpur, Chakaria and Dinajpur. The overall prevalence of Babesia and
Plasmodium within location varies significantly (p< 0.05) (Table 2).

In case of graphical distribution of haemo-parasite, Babesia was found much higher in the Khagrachori and
Ranpgur district comparatively to other locations of Bangladesh. But in case of Plasmodium, Ramnagar
represents the highest percentages of positive samples (Figure 1). The figure represents the percentages of
haemoprotozoa only within the positive samples.

Figure 2 represents the percentage of haemo-protozoa fruit and small bat species. Small bats was found as a
highest percentages of prevalence of Babesia was higher in small bats in comparison to fruit bats. Other side
both bats are infected with Plasmodium.

4. Discussion

Prevalence of Babesia was found in fruits and small bats of current study. Gardener, 1987 also reported 50%
prevalence of Babesia within the bats in Cambridgeshire. Monaska et al., 2004 reported that the proportional
prevalence of Babesia infection of bats was 14.94% in Canada which is more than the present study result.
Worth, 1932 reported that 63.73% bats were infected with Babesia spp. in Mexico which is more than the study
result in Bangladesh. This variation may be varying due to area, duration of study and resistance of the bats.
Mer and Goldblum, 1947 found that the prevalence of Plasmodium in fruit bats were 47% which is greater than
our present study. Gardener, 1987 found a high proportion (25%) of P. murinus in fruit bat. Siemers et al., 2004
reported that after rodents, bats are more susceptible to Plasmodium which is nearest about 58%.

In current report the sample is much higher (n=350) including fruit bats and small bats. The overall prevalence
of Babesia within the positive samples were 6.25% in small bats than fruit bats 2.65% and the infected rate of
fruit bats within the positive sample is 86% and in case of small bats it is 14%.

The prevalence of Plasmodium in current study is more or less similar with the finding of Garnham, 1966 who
found (3-18%), (6-16%) and (3%) in August, September & October respectively. In regards it is not possible to
ensure the presence of haemoparasties within the bat without any molecular characterization. This molecular
characterization would help to give a significant result.

5. Conclusions

In conclusion, these results appear to be compatible with assumption that the small bats (Megaderma lyra)
which are the most part, younger than the fruit bats (Pteropus giganteus), harbor with parasites of the
Plasmodium spp., which we consider to be the most archaic, while small bats harbor parasites of the Babesia is
comparatively more.
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