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Abstract

The prevalence of snail-borne trematodes (SBTs) of cattle and their vector snails in
Rajshahi district in Bangladesh were determined. A total of 380 faecal samples of cattle
were collected and examined using Modified Stoll’s Ova Counting Technique. Of the
smaples examined, 130 (34.2%) animals were found affected with SBTs, and the mean egg
per gram of faeces (EPG) was 180.3 + 0.8. The trematodal infections by Fasciola gigantica
(1.1%), different amphistomes (32.9%), and Schistosoma spindale (0.8%) were detected
among the infected cattle. The effects of age, sex, breed, and body condition of the cattle
on the prevalence of SBTs were determined. The infection rate was higher in young (> 2- 4
years) cattle (46.5%), followed by calves of < 2 years (35.3%), and the lowest in older (> 4
years) cattle (20%). The prevalence of trematode infections was significantly (P<0.0001)
higher in females (36.5%) than in male (28.3%) cattle. The prevalence was higher in cattle
with poor body condition (48.7%) than in cattle with normal body condition (24.8%).
Significantly (P<0.008) higher prevalence of trematode infection was recorded in
indigenous cattle (41.2%) than in cross-bred cattle (26.9%). It is suggested that SBT
infection is a common problem in cattle in Rajshahi district of Bangladesh. Particular
emphasis should be given to proper management and regular deworming, and
sustainable control measures should be developed for the prevention of SBT infection in
cattle. (Bangl. vet. 2021. Vol. 38, No. 1 - 2, 24 — 32)

Introduction

Parasitism is a major problem in cattle farming in Bangladesh. The ecological,
geographical and climatic conditions of Bangladesh are conducive for parasitic
infections (Hossain et al., 2004). The average rainfall of 90 mm, 75% humidity, and
temperature range from 11°C to 35°C encourage survival of most parasites and
intermediate hosts (Rahman, 1988). There is high prevalence of helminthiasis in
domestic ruminants in Bangladesh (Samad, 2001). Snail-borne trematode (SBT)
infections including fascioliasis, paramphistomiasis, and schistosomiasis are
considered as economically important parasitic diseases. Fresh-water snails act as
intermediate hosts of various helminth parasites. The vector snails are abundant in the
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low-lying marshy land, canals, ponds, and rivers. The recently developed irrigation
system and the water logged irrigation drains and canals serve as an ideal habitat for
the vector snails (Alim et al., 2007). The losses due to parasitism arise from mortality,
retarded growth, lower output of work, and decreased milk yield and beef production
(Faiz, 1972). The loss of production due to parasitic infection is estimated at up to 50%
in Bangladesh (ADB, 1984) and the cost is estimated at 54 million Taka (67,40,000 US
Dollars) (Islam, 1985). This study was designed to determine the prevalence of SBTs
along with the snail intermediate hosts in some areas of Rajshahi district in
Bangladesh.

Materials and Methods

Study area and periods

Puthia upazila (sub-district) in Rajshahi district of Bangladesh was selected for this
study. Fascioliasis, paramphistomiasis, and schistosomiasis in cattle were investigated
by faecal sample examination from December 2012 to April 2013.

Selection of cattle

Three hundred and eighty indigenous and cross-bred cattle of six months and above
were selected randomly. The ages were determined by questioning the farmers or by
examining the teeth (Samad, 2008). The body condition was determined by visual
observation. Animals were categorized into three age groups, calves (< 2 years),
young (>2 - 4 years), and older cattle (> 4 years).

Collection of faecal samples

The faecal samples were collected directly from the rectum. Samples were also
collected from the top of the voided faecal mass immediately after defecation. A
sample of about 20 g of faeces from each animal was kept in a polythene bag, tied, and
labelled carefully with all relevant documents.

Examination of faecal samples

The faecal samples were examined by direct smear method. For counting the eggs per
gram (EPG) of faeces, the Modified Stoll’s Egg Counting Technique was followed as
described by Thienpont et al. (1986). In brief, the faecal sample was mixed well, 3g of
faeces was taken in 100 ml graduated beaker and 1% sodium hydroxide solution was
added up to 45 ml mark. Small glass beads were added and the solution was mixed
thoroughly by a magnetic stirrer and strained with a coffee strainer. The strained
mixture was again shaken, and 0.15 ml of mixture was transferred with a 1 ml pipette
onto a glass slide and covered with a cover slip. The slide was placed under a
microscope and the eggs were identified. The number of eggs on the slide was
multiplied by 100 to get EPG of faeces.
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Snail collection and examination

A total of 200 aquatic snails were collected from pools, canals, ponds, beels, irrigation
channels, and rice fields and 70 snails were collected from the river Baranai. The snails
were taken in polythene bags containing water to the laboratory, washed in running
tap water and cleaned with soft brush. The snails were identified as described by
Malek and Cheng (1974) and Brown (1980).

Study of soil

At least 100 g of soil was collected from different parts of a particular habitat, dried
and mixed thoroughly, and the nature of the soil was determined by Brady (1974). pH
of the soil was determined by Glass Electrode pH Meter as described by Black (1965).

Study of water

The water transparency, current, and depth were recorded. At least 60 ml of water
from each habitat was carried to the laboratory in plastic or glass bottles and pH was
determined as above (Black, 1965).

Statistical analysis

Statistical analyses were carried out by Statistical Package for Social Science (SPSS,
version 20) using Z-test and Chi-square (x?) test. Odds ratio was calculated
(Schlesselman, 1982).

Results and Discussion

Overall prevalence of snail-borne trematode infections in cattle

A total of 380 faecal samples were examined, of which 130 (34.2%) were infected with
one or more species of SBTs, Fasciola gigantica, amphistomes, and Schistosoma spindale.
Four cattle (1.1%) were infected with F. gigantica, 125 (32.9%) with amphistomes, and
three (0.8%) with S. spindale. The EPG for F. gigantica, amphistomes, and S. spindale
were 125 + 10.8 (100-200), 183.2 £+ 0.9 (100-600), and 133.3 + 15.7 (100-200), respectively
(Table 1).

Sex-related prevalence of snail-borne trematode infections in cattle

The prevalence of trematode infection in female cattle was 36.5% and in males it was
28.3%. The prevalence of amphistome infection in females was 35% and in males
27.4%. The prevalence of fascioliasis was 1.5% in females; however, no F. gigantica
infection was detected in the male cattle. The infection with S. spindale was 0.7% in
females and 0.9% in males. In females, the EPG for F. gigantica, amphistomes, and S.
spindale were 125 + 10.8 (100-200), 183.3 + 1.2 (100-600), and 150.0 + 25.0 (100-200),
respectively (Table 2).
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Age-related prevalence of snail-borne trematode infections in cattle

The prevalence of trematode infection was 35.3% in calves (< 2 years), 46.5% in young
(> 2 - 4 years), and 20% in the adult (> 4 years) cattle. Fascioliasis was 1.2% in calves,
0.6% in young cattle, and 1.4% in adult cattle. Amphistome infection was found in
32.9% of calves, 45.2% of young, and 19.3% adult cattle. Schistosomiasis was seen in
2.4% of calves and 0.6% of young cattle but none in adult cattle. The EPG for F.
gigantica, amphistomes, and S. spindale were 150 + 25.0 (100-200), 185.7 + 4.3 (100-600),
and 100.0 £ 0.0 (100), respectively in calves and 172.9 + 1.3 (100-400), 100 + 00.0 (100),
and 100 + 00.0 (100), respectively in young cattle. The EPG were 100 + 00.0 (100) and
211.1 + 5.6 (100-600) for F. gigantica and amphistomes, respectively in adult cattle
(Table 3).

Body condition and prevalence of snail-borne trematode infection in cattle

The prevalence of SBT infection was 48.7% in poor body conditioned cattle and 24.8%
in cattle with normal body condition. In poor body conditioned cattle, the prevalence
of F. gigantica was 1.3% and amphistomes was 45.3%. In normal body conditioned
cattle, the prevalence of F. gigantica was 0.9% and amphistomes was 24.8%. No
Schistosoma infection was detected in normal body conditioned cattle. The EPG for F.
gigantica, amphistomes, and S. spindale were 150 + 25.0 (100-200), 176.5 £ 1.6 (100-600),
and 133.3 + 15.7 (100-200), respectively in poor body conditioned cattle. In normal
body conditioned cattle the EPG for F. gigantica and amphistomes were 100 + 00.0
(100) and 188.1 + 1.9 (100-600), respectively (Table 4).

Prevalence of snail-borne trematode infection in different breeds of cattle

The prevalence of SBT infection in indigenous cattle was 41.2% and in cross-bred
cattle 27.9%. The prevalence of F. gigantica infection was 1.0% in indigenous and 1.1%
in cross-bred cattle. The prevalence of amphistomes was 39.2% in indigenous and
26.3% in cross-bred cattle. The prevalence of S. spindale was 1.0% in indigenous and
0.5% in cross-bred cattle. The EPG for F. gigantica, amphistomes, and S. spindale were
150 + 25.0 (100-200), 171.1 + 1.4 (100-600), and 100 + 00.0 (100), respectively in
indigenous cattle and 100 = 00.0 (100), 202 + 2.5 (100-600), and 200 + 00.0 (200),
respectively in cross-bred cattle (Table 5).

Table 1. Overall prevalence of snail-borne trematode infections in cattle

Parasites Animals infected EPG (Eggs per gram)
(%) Range ‘ Mean = SE
F. gigantica 4 (1.1) 100 - 200 125+10.8
Amphistomes 125 (32.9) 100 - 600 183.2+0.9
S. spindale 3(0.8) 100 - 200 133.3+15.7

Total (n = 180) 130 (34.2) 100 - 600 180.3+0.8
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The prevalence of vector snails and their habitats

The vector snails Lymnaea auricularia var rufescens and Lymnaea luteola were found in
clear transparent slow flowing water with vegetation. The snails were more in the rice
fields under irrigation system, irrigation channels, and ponds containing clear water.
However, L. luteola were found in stagnant and slightly turbid water. The snail,
Indoplanorbis exustus were found in clear as well as turbid water with abundant fresh
or decaying vegetation. All these snail species were found in water with pH from 7.2
to 7.4. The snails, L. auricularia, L. luteola, and I. exustus were abundant in loamy clay
or sandy clay soil. These snails were also found in habitats with clay soil. All these
snail species were found in soil with pH 6.4 to 6.9.

Table 2. Sex-related prevalence of snail-borne trematode infections in cattle

Sex Parasites No. of |Prevalence EPG (Eggs per gram)
positive (%) Range |Mean+SE| Odds ratio
cases
Male F. gigantica - - - - Female Vs
(n =106) Male =15
Amphistomes 29 27.4 100-400 182.8+3.0
S. spindale 1 0.9 100 100 +£0.0
Sub Total 30 28.3 100-400 18029
Female F.gigantica 4 1.5 100-200 125+10.8
(N =274) Amphistomes 96 35 100-600 183.3+1.2
S. spindale 2 0.7 100-200 150 +25.0
Sub Total 100 36.5 100-600 180.4+1.1
p - value 0.05*

*N = Total number of cattle examined, * p value significant <0.05

The prevalence of SBTs in cattle was recorded as high as 34.2% at Puthia upazila in
Rajshahi district of Bangladesh. This finding is consistent with the finding of Sarker et
al (2021) who reported 37.6% trematodal infections in cattle in Boalia upazila of
Rajshahi. An overall 1.1% infection with F. gigantica was recorded. Rahman et al.,
(1972) and Rahman et al. (2019) recorded 8.4% and 8.87% prevalence of fascioliasis in
cattle in Mymensingh and north-western Baring Tract of Bangladesh, respectively.
The present finding is lower than that of Rahman and Mondal (1983) who observed
that over half of the cattle (53%) population were affected with fascioliasis in
Bangladesh. An overall 32.9% infection with amphistomes was recorded in this study.
This result is lower than the reports of Rahman and Mondal (1983) who recorded
21.6% amphistomiasis in cattle in Bangladesh. Islam and Samad (1989), Mondal et al.,
(2003) and Rahman et al. (2019) described 46.3%, 100% and 66.8% amphistomiasis,
respectively in cattle in Bangladesh. In this study, an overall 0.8% infection with S.
spindale was recorded. Similarly, Singh et al. (2009), and Gadre et al. (2007) showed
4.4%, and 3% infections with S. spindale in cattle, respectively. The variations in the
results of different trematode infections with the earlier reports might be due to the
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differences in the sample size, selection of samples, breed, period, and place of study
and availability of the snail hosts.

Table 3. Age-wise prevalence of snail-borne trematode infections in cattle

Age Parasites No. of | Prevalence EPG (Egg per gram)
(years) positive (%) Range ‘ Mean + SE | Odds ratio
cases
Calves F. gigantica 1 1.2 100 100 + 00.0 Young
<2years  Amphistomes 28 32.9 100-600 185.7+4.3 Vs
(N=85 g spindale 2 2.4 100-200 150+250  Calves
Sub Total 30 35.3 100-600 183.9+3.8 =16
Young F. gigantica 1 0.6 100 100 £ 00.0 Young
>2-4years Amphistomes 70 45.2 100-400 1729+13 Vs
(N=155) g spindale 1 06 100 100£00.0  Adult
Sub Total 72 465  100-400 1708+12 35
Adult F. gigantica 2 1.4 100 100 + 00.0 Calves
>4years  Amphistomes 27 19.3 100-600 211.1+5.6 Vs
(N=140) s spindale - - - - Adult
Sub Total 28 20 100-600 207.1+53 =22

p - value 0.0001*

*N = Total number of cattle examined, * p value significant <0.01

Table 4. Body condition and prevalence of snail-borne trematode infection in cattle

Body Parasites No. of | Prevalence EPG (Egg per gram)
condition positive (%) Range Mean + SE | Odds ratio
cases
Poor F. gigantica 2 1.3 100-200 150 +25.0 Poor
condition  Amphistomes 68 453 100-600 1765+1.6 Vs
(N =150) . Normal
S. spindale 3 2 100-200 133.3+15.7 =29
Sub Total 73 48.7 100-600 176.7%x1.5
Normal F. gigantica 2 0.9 100 100 + 00.0
condition  Amphistomes 57 248  100-600 188.1+1.9
(N =230) .
S. spindale - - - -
Sub Total 57 24.8 100-600 188.1+1.9

p - value 0.0001*

*N = Total number of cattle examined, * p value significant <0.01

Fascioliasis was recorded only in female (1.5%) cattle. Previously Ibrahim (2004)
showed that Fasciola infection is more common in female cattle than in males.
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Prevalence of infection with amphistomes was higher (36.5%) in females than in males
(28.3%). In case of S. spindale infection, no notable variation was found between male
(0.9%) and female (0.7%) cattle.

Table 5. Breed-wise prevalence of snail-borne trematode infection in cattle

Breed Parasites No. of | Prevalence EPG (Egg per gram)
positive (%) Range | Mean+SE | Odds ratio
cases
Indigenous F. gigantica 2 1.0 100-200 150 +25.0 Indigenous
(N=194)  Amphistomes 76 392  100-600 171.1+14 Vs
S. spindale 2 1.0 100 100 +£00.0 Croisltgeed
Sub Total 80 41.2 100-600 168.8+1.3
Cross-bred F. gigantica 2 1.1 100 100 +00.0
(N=186)  Amphistomes 49 263  100-600 202+25
S. spindale 1 0.5 200 200 £ 00.0
Sub Total 50 26.9 100-600 198.1+2.3
p - value 0.008*

*N = Total number of cattle examined, * p value significant <0.01

The higher percentage of infection in the female except Schistosoma may be due to the
alteration in the physiological condition of the animals during pregnancy and
lactation. Lloyd (1983) reported that higher level of prolactin and progesterone make
females more susceptible to any infections. The prevalence of snail-borne trematode
infection was significantly higher in the young and in calves than in the adult cattle.
The highest prevalence of F. gigantica infection was in the age group of >4 years
(1.4%). It is similar to the report of Rahman and Mondal (1983) who recorded heavier
infections in cattle of 2-3 years of age than in cattle of <2 years. Chowdhury et al.
(1994) reported higher rate of infection in cattle of 1-3 years of age (24.7%) followed by
cattle above 3 years of age (23.6%). The prevalence of infection with amphistomes was
higher in the age group of >2 - 4 years (45.2%). This finding is similar to the report of
Rahman et al. (2019) who recorded 55.9% amphistomiasis in adult cattle of 2 years of
age. S. spindale infection had the highest prevalence in age group <2 years (2.4%). The
variation in infection rate in different age groups is difficult to explain but it might be
due to the exposure of animals to infection, creating an immune response. The
prevalence of SBTs infections in poor body conditioned cattle was significantly higher
(48.7%) than in normal body conditioned cattle (24.8%). This finding coincides with
the findings of Pachauri (1995) and Alim et al. (2004) in buffaloes. Malnourished
animals are more susceptible to any parasitic infection as they are immune-
compromised (Lapage, 1956). There was significantly higher rate of trematode
infections in local zebu cattle (41.2%) than in the Holstein-Friesian cross-bred cattle
(26.9%). Usually the indigenous cattle are more resistant to parasitic and other
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diseases than the exotic or cross-bred cattle. The farmers rear cross-bred cattle to get
more milk and meat and pay more attention to them for feeding and healthcare
aspects than to the low yielding indigenous cattle. Moreover, the indigenous cattle are
usually allowed to graze freely in the field that make them more exposed to the
trematodal infections. All these factors might have contribution to the lower rate of
infection in crossbred cattle than in indigenous cattle.

Conclusions

Through faecal sample examination, an overall prevalence of 34.2% infection with SBT
was detected in cattle in Puthia upazila in Rajshahi district of Bangladesh, where F.
gigantica, amphistomes, and S. spindale were prevalent. SBT infection was significantly
affected by sex, age, and body condition of the cattle. It is essential to reduce the
economic losses due to trematode infection in cattle with good veterinary health care
services.
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