Occurrence of Babesiosis in Goat at Kosba Thana in Brahman Baria District

Abstract
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The study was carried out at Kosba thana in Brahman Baria district in order to investigate the present status of Babesiosis in goat and its response to therapeutics. A total of 31 clinically suspected goats blood sample were collected from ear vein during the study period of 17 December, 2008 to 16 February, 2009. Thin blood smears were prepared immediately after taking the blood samples. The slides were fixed in methanol for 5 min and stained by Giemsa stain. Then examined under high power of magnification (10×100x) by using microscope for the presence of Babesia sp. in RBC. Among them only 1 sample was positive (3.23%). The goat was treated with Diminazene aceturate at 3.5 mg per kg body weight and vitamin B-complex in injectable form along with fluid therapy. The goat was recovered after treatment with Diminazene aceturate and it found effective against goat Babesiosis.
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CHAPTER-I

INTRODUCTION
Bangladesh is an agro-based developing country in the world. Livestock is one of the most important sector of agriculture which plays an important role to promote human health and national economy. Ruminants, especially large (cattle and buffaloes) and small (sheep and goat) ruminants constitute the major portion of livestock. There are about 23.40 million cattle, 0.85 million buffaloes, 33.55 million goats, and 1.16 million sheep in Bangladesh (Anon, 2001).

The climatic condition of Bangladesh is highly favorable for various diseases. Of the diseases blood parasitic diseases are important that influencing the production. Among them Babesiosis and Anaplasmosis are most common.

Babesiosis is a haemoparasitic disease of domestic and wild animals in tropical and subtropical countries. The Babesia spp. is transmitted by hard ticks (Ixodid spp. and Rhipicephalus spp.) and causes fever, anemia, haemoglobinuria and icterus in small ruminants. Babesia ovis and Babesia motasi are known to be pathogenic in sheep and goats (Soulsby, 1986). The disease is caused by B. motasi and B. ovis. It may be acute or chronic. The effects of B. ovis are usually less severe than B. motasi (Morel, 1989).and ovine Babesiosis have been considered to negatively impact on production (Hashemi-Fesharaki, 1997). The pathogenecity of B.motasi is not high and appears to be moderately virulent, whereas B. crassa is considered as being non-pathogenic to small ruminants (Hashemi-Fesharki 1997). 

The diagnosis of small ruminant piroplasmosis is based on the microscopic examination of Giemsa stained blood smears and clinical symptoms in acute cases. But after acute infections, recovered animals frequently sustain sub clinical infections, which are microscopically undetectable (Calder et al., 1996). They can be considered as a source of infection for the potential vector causing natural transmission of the disease. 
The aim of this study was to determine the prevalence of the infection in kosba area in Brahman Baria district and to relate the prevalence to the sex, age of the infected animal. 

The present study was undertaken with the following objectives:
I. To investigate the present status of Babesiosis in certain area in relation to age, sex and breed.

II. To evaluate its response to Diminazene  aceturate.

CHAPTER-II

REVIEW OF LITERATURE

The members of the genus Babesia encompass close to a hundred species of tick-borne haemoprotozoan parasites that infect a wide variety of vertebrate hosts (Levine, 1985; Piesman, 1987). 

The economic losses in sheep and goat production due to babesiosis are significant in tropical and subtropical areas (Mehlhorn and Schein, 1984). 

Clinical manifestation of the disease is variable, including anaemia, fever, icterus, and haemoglobinuria (Yeruham et al., 1998).After acute or primary infections, recovered animals frequently sustain sub clinical infections, which are microscopically undetectable (Calder et al., 1996).

Five species of Babesia infective for sheep and goats have been recorded in the world. These are B. crassa (Hashemi-Fesharki and Uilenberg 1981; Levine 1985; Ray and Raghavachari 1941; Sarwar 1935), B. foliata(Ray and Raghavachari 1941), B. motasi (Wenyon 1926), B. ovis (Starcovici, 1893) and B. taylori (Sarwar 1935). B. motasi and B. ovis have been demonstrated in China (Yin et al., 1997). Recently, Lian et al. (1997) described a large Babesia species infective for sheep and goats in the eastern part of Gansu Province, China.

The genus Babesia contains tick-borne hemoprotozoan parasites that infect a wide variety of vertebrate hosts (Levine 1985). Babesia spp. is transmitted by Ixodid ticks and causes fever, anemia, haemoglobinuria and icterus in sheep and goats. The disease is caused by Babesia ovis, B. motasi and B. crassa (Uilenberg 2001). B. ovis is highly pathogenic especially in sheep and its case-fatality in susceptible hosts range from 30% to 50% in field infections. The pathogenecity of B. motasi is not high and appears to be moderately virulent, whereas B.crassa is considered as being non-pathogenic to small ruminants (Hashemi-Fesharki 1997).
The diagnosis of small ruminant piroplasmosis is based on the microscopic examination of Giemsa stained blood smears and clinical symptoms in acute cases. But after acute infections, recovered animals frequently sustain sub clinical infections, which are microscopically undetectable (Calder et al. 1996). They can be considered as a source of infection for the potential vector causing natural transmission of the disease. Serological methods are frequently employed in determining sub clinical infections. However, serology for detecting carrier state lack specificity and sensitivity, especially for infection status (Passos et al. 1998). 
The diagnosis of piroplasm infections in vertebrate hosts was mainly carried out by microscopic examination of thin blood smears. However, the method requires expertise because these parasites have similar morphological features and therefore, may confuse the examiner when mixed infections occur. Serological tests were also used, but there are some difficulties with specificity and sensitivity (Passos et al. 1998). 
Babesiosis is a haemoparasitic disease of domestic and wild animals in tropical and subtropical countries. The Babesia spp. is transmitted by hard ticks and causes fever, anemia, haemoglobinuria and icterus in small ruminants. Babesia ovis and Babesia motasi are known to be pathogenic in sheep and goats (Soulsby, 1986). The disease is caused by B. motasi and B. ovis. It may be acute or chronic. The effects of B. ovis are usually less sever than B. motasi (Morel, 1989). All species of ovine Babesia were reported from Iran (Niak and Hunter, 1977; Khalacheva and Kyurtov, 1981; Hashemi-Fesharaki, 1997) and ovine Babesiosis have been considered to negatively impact sheep production (Hashemi-Fesharaki, 1997). 

 B. ovis is a common species of Babesia in the Mediterranean zone. The prevalence of Babesia infection in all age groups of sheep and goats were statistically non-significant. In the enzootic area, the number of infected ticks are relatively high and young and old animals being continuously exposed to the infected tick, perhaps accounting for the stability of the prevalence (Morel, 1989). 

Mahoney, (1977) worked on Babesiosis and stated that the infection is passed to the ovaries and thus the emerging larvae carry the infection. The Babesia continues to develop within the larvae, and transmission usually occurs in the new host during the nymph and adult stages.

Mahoney et al., (1977) conducted a study on Babesia in domestic animals and reported that after the onset of hemoglobinuria, the prognosis was guarded. Older cattle were fully susceptible and the mortality might reach 50% without treatment.

Mahoney (1961) stated that thick smears increase the likelihood of detecting the causative organism, but the characteristic morphology is more difficult to identify with this technique. In cases of chronic infection, diagnosis is usually made using a variety of serologic tests for the detection of specific antibodies, since the organism disappears or is present. Potgieter (1981) stated that the development of in vitro techniques for the cultivation of B. bovis on bovine erythrocytes has led to the isolation of soluble antigens, which combined with adjuvant, have proven immunogenic, these noninfectious vaccines, although they do not prevent infection, appear to be responsible for moderation the effects of infection. They do not produce as high a level of protection as seen with premunizing vaccines but are safe and do not yield carriers.

The protozoon parasites B.ovis and B. motasi have similar life cycles and cause similar diseases, but they have been eradicated and are reportable in the United States. Babesia affecting small ruminants is generally less pathogenic than their bovine counterparts. Sheep and goat are susceptible to infection by either organism; goats generally appear to be more resistant to the development of severe parasitemia and clinical signs (D.G.Pugh, 2002).

Babesiosis is a tick-transmitted disease of animals which is rnanifested by anemia, occasional hemoglobinuria and the appearance of infecting protozoa in the host’s erythrocytes (Ristic, l 981).
Ovine Babesiosis is caused by B.motasi and by B.ovis and occurs in southestern Europe, North Africa and South America (Blood et al, 2000).

Blood et al., (1968) described the clinical findings of Babesiosis as, in field infections, the incubation period in 2-3 weeks. B.motasi and B. ovis produce acute syndromes which are clinically indistinguishable and characterized by an acute onset of high fever (41C, 106F), anorexia, depression, weakness, cessation of rumination. Respiratory and heart rates are increased and the brick red conjunctivae and mucous membranes soon change to the extreme pallor of severe anemia. In the terminal stages, there in severe jaundice, the urine is dark-red to brown in color and produces a very stable, froth and diarrhea is common. Many severely affected animals die precipitately at this point, after an illness of only 24 hours. Pregnant animals often abort.

Ristic (l98l) reported that Babesiosis in manifested by anaemia, occasional

haemoglobinuria.

Hagan (1961) reported that the onset is marked by a high fever, sometimes reaching.107F. Haemoglobinuria frequently occurs, although the brownish-red urine may not be noticed during life but is found at autopsy in the urinary bladder. The blood is pale because of severe anaemia. The mucous membranes are pale and jaundiced. The animals do not eat, are depressed and weak and usually die within l0 days.

There is seasonal variation in the prevalence of clinical Babesiosis, the greatest incidence occurring soon after the peak of the tick population. Of the climatic factors, air temperature is the most important because of its effect on tick activity, higher temperature increase it; humidity and rainfall have little effect (Blood et at., 1968).

The distribution of the causative protozoa is governed by the geographical and seasonal distribution of the insect vectors that transmit them. ln general terms, B.ovis and B.motasi are infections of the tropics and  subtropics. (Blood et at., 1968).

Ticks are the natural vectors of Babesiosis; the causative parasites persist and pass through part of their life cycle in the invertebrate host. Both Babesia ovis and B. motasi pass part of their life cycle in the tick Boophilus microplus and Boophilus annulatus which are the major vectors of Babesiosis. Contaminated needles and surgical instruments can transmit the infection physically (Blood et al., 1968).

Human cases of Babesiosis have been recorded and some of human cases have died (Western et al., l969).

Tick borne parasitic diseases like Babesiosis remain an important impediment to meat and milk production (Caracappa, 1999) because infected animals exhibit high parasitaemia and mortality (Bai et al., 2002).

CHAPTER-III
MATERIALS AND METHODS

The investigation was carried out among clinically suspected goat (febrile, anorectic, not response to antibiotic therapy) during 17th December ’08 to 16th February ’09 in kosba thana veterinary hospital in Brahman Baria district. A total 31 suspected goat were examined for blood parasites infection. Peripheral blood smears were prepared from apparently febrile and anorectic goat. Smears were fixed with methanol and stained with Giemsa stain and examined under oil immersion lens for the identification of blood parasites as described by Soulsby, (1982).

Case definition: Ovine Babeslosis is a febrile, tick-borne disease of sheep and goat, caused by one or more protozoan parasites of the genus Babesia and generally characterized by extensive erythrocytic lysis leading to anemia, icterus. Hemoglobinuria and death.

Animal and sample: Babesia suspected goat of various age and sex that were bring to the hospital was taken during the study period. A number of 31 cases were recorded. All the goats were examined- treated and follow-up treatment was taken and various observations were recorded.

Clinical history: History of the cases were taken from the owners and carefully recorded in each case individually (appendix I).

Clinical examination: The following clinical examinations were done and the findings were recorded.

Close inspections: Close inspections were done carefully to observe the presenting signs and also recorded

Temperature record: Per rectal temperature were recorded with the thermometer.
Indirect auscultation: It was performed to hear the lung sound and the tracheal sound.

Para-clinical examination: In all cases of susceptible, peripheral blood was collected and thin smear was prepared and fixed with methanol. Finally stained with Giemsa stain and examined under microscope with oil immersion.
 Collection of blood:

      Ear vein: can be used in goat. A marginal ear vein on the dorsal side of the ear is usually selected. Remove the hair by shaving, clipping or application of a depilatory agent Swab the skin with alcohol or ether. Place the left index finger under the ear at the point of applying a sharp razor, stylet, or syringe. This provides support and insures that a nick is made only through the skin and into the vein and not through the under lying cartilage as notched ears and bloody fingers is to be avoided.

Preparation of blood smears:

Importance:  the examination of a well- stained blood smear by a knowledgeable observer can provide more valuable information than any other single laboratory test.

Slide method-
a) New microscopic grease free slides, preferably with leveled edges, should be used. To avoid production of artifacts in the erythrocytes, the new slide should be dipped in 95%o alcohol and wiped dry with clean cloth. 

b) Ideally smears should be made from freshly drawn blood to which no-anticoagulant has been added, as anticoagulants tend to cause distortion of the cells. If EDTA is added, slides should be prepared with in 15 minutes after obtaining the blood sample. The blood should be well mixed by gentle agitation or with a mechanical rotator before using a capillary tube or applicator stick to place a small drop of blood near one end of the slide, which on a solid, flat surface.

    i. Place the end of a second slide (spreader slide) against the surface of the first slide, holding it at a comfortable angle of about 30.

    ii. Draw the spreader slide gently into the drop of blood, when the blood has spread along two-thirds or more the width by capillary action, push the spreader slide forward with a steady, even motion, the blood will follow making a thin film.
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Fig: Slide method

The thickness of the film should decrease from the beginning to the tail or feather edge; that ideal film thickness because the cells are not distorted in the thin area.

 The thickness of the smear will depend upon the size of the drop, the angle of the spreader, and the speed with which the spreader slide is pushed.

 If too large a drop of blood is placed on the slide, much of it can be left behind it, after the blood spreads behind the spreader slide; the slide is lifted and placed forward before spreading.

iii. Dry rapidly by waving in the air or by using a fan in humid climate.

-One cause of cremated erythrocytes is the slow drying of the blood film as the water moves from the erythrocytes into the plasma.

-Do not use heat for drying.

iv. Stain with in 45 minutes for best result.

- If the slide cannot be stained with in a reasonable time; fixing it in absolute methyl alcohol should preserve it.

Fixation:

         a) Fixatives are reagents that solidify cells and prevent from undergoing autolytic degeneration.

         b) Fixation is preliminary step in the staining procedure except when super vital staining is carried out.

c) Type of fixative-

                       -Absolute methyl alcohol -most commonly used.

                       -Ethyl alcohol

                       -Formaldehyde and its vapour.

        d) Fixation time: up to 15 minutes.

 Staining of blood smear for parasites:

     (Giems’a stain:   

A) General consideration:

           i. Giemsa stain has various azure compounds with eosin and methylene blue, rather than empirically polychrome dyes such as provided in Wright's stain.

           ii. It is an excellent stain for many blood parasites and for inclusion bodies and will produce consistent results.

          iii. In blood smears it stains the red (azurophil) granule well, but neutrophilic granule and erythrocytes are poorly stained. For this reason, it is often incorporated in combination stains; such as Wright-Giems'a or MayGrunwald-Giemsa.

          iv. Commercial stock solution of Giems'a stain are recommended for

purchase and are stable indefinitely.

B) Method:
         1) Place dried blood smear in a Coplin jar containing absolute methyl alcohol for about 3 minutes to fix the smear.

         2) Drain off the alcohol and allow the slide to dry.

         3) Transfer the slide to a second Coplin jar containing fresh stain and allow staining for 15 to 60 minutes.

One volume of commercial stock Giems'a stain to 9 to 25 volumes of distilled water  can be prepared daily, depending upon the length of time desired for staining. 12 to l8 hours may be necessary to show inclusions, while 60 minutes staining period is used when blood parasites are suspected.

(Modified Giemsa stain:

a) Fix smear in absolute methyl alcohol for 3 minutes.

b) Dilute 2 ml of commercial stock Giems'a stain solution with 8 ml of distilled water or buffered water (pH 6.8) to make a more concentrated dilute stain .

c) Flood the diluted stain on the smear placed on a staining rack in a manner

similar to that used for the Wright's staining procedure; it is not necessary to add buffered water, as it is already incorporated in the stain.

d) Allow staining for 30 minutes, then drying and examining.

Diagnosis

Presumptive diagnosis: Presumptive diagnosis was made on the basis of the clinical history, clinical findings and clinical examination. 

Clinical history: Taken from owners carefully.

Clinical signs: Haemoglobinuria is the cardinal signs. With out this anemia, icterus also found. 
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Fig: Haemoglobinuria
Clinical pathology:  Low erythrocyte count, low packed cell volume, low haemoglobin level and increased red blood cell sedimentation

Microscopic examination: Examination of blood smear, this is the simplest method of diagnosis.

[image: image3.png]



Fig: Babesia organisms in the RBC

Treatment

B.ovis and B. motasi are more sensitive to drug and require low doses. Following drugs are used.

      ( Quinuronium derivatives, Acaprin, Babesan and Piravan are used at 1     ml per 50 kg body weight.

      ( Aromatic diamidines, Berenil at 4 mg per kg body weight through intramuscular route.

      ( lmidocarb, This is used at 1 mg per kg body weight. 

      (  Diminazene , This has been used at 12 mg per kg body weight by deep intramuscular injection (Banerjee et al., 1 987).

Supportive treatment

     Following supportive therapy has been advocated.

                  a) Analgesic antipyretic for control of fever and abdominal pain.

                  b) Glucose saline for dehydration.

c) Liver extract and vitamin B complex to correct anaemia.                           d) Iron orally or parenterally where liver extract with vitamin B complex do not give adequate response.

e) Whole blood therapy to correct severe anaemia.

Control

     a) Programme is to be taken to control tick population as far as possible as  it is a tick borne disease.

     b) A herd can be made tick free by dipping or spraying at periodical interval with acaricide.

     c) Vaccine.

Following vaccines have been used.

    a) Live vaccine: lmmunity of babesiosis of based on "premunition". Dwivedi and Gautam (1980) observed mild resistance in calves receiving hyperimmune B. bigemina antiserum.

    b) Killed vaccine: The killed vaccine gives partial protection against challenge with B. bigemina (Prasad and Banerjee, l 985a).

   c) Inactivated   from cell culture. This vaccine has been  advocated  by  Smith et al., 1979.

   d) lrradiated vaccine: lrradiated B. bigemina vaccine has been used with success (Prasad and Banerjee, l985b). lt has been pointed out that this vaccine is capable of triggering optimum and protective immune response

CHAPTER-IV

RESULTS AND DISCUSSIONS
In the present study the prevalence of Babesiosis in goat is only 3.23%. A total no. of 31 goats were examined. Among them only 1 goat was positive. The result is nearly similar with the result of the previous study in Greece where IFAT was used. The prevalence in sheep and goats was 52.1 and 36.4% for B. ovis and 10.5 and 4.2% for   B. motasi (Papadopoulos et al., 1996a), respectively. 

The prevalence of Babesia infection was studied in sheep and goats in Mashhad suburb, Khorasan province, Iran  from 1998 to 2000. A total of 391 sheep and 385 goats from 77 flocks were clinically examined for the presence of Babesia blood smears and any tick species on the body of the animals. The study revealed that 26.1% of sheep and 14.8% of goats were infected with Babesia. The prevalence of Babesia ovis and Babesia motasi in sheep and goats were 23.5%, 0.5% and 14%, 0.5%, respectively, (G.R. Razmia  et al.,2003).

Factors affecting the occurrence of disease

Host Risk Factors:

A. Age at infection: Adult goat are much more susceptible then the younger ones.

The positive results was found in a adult goat which is 2.7 years old. the prevalence of Babesia infection in all age groups of sheep and goats were statistically non-significant. In the enzootic area, the number of infected ticks are relatively high and young and old animals being continuously exposed to the infected tick, perhaps accounting for the stability of the prevalence (Morel, 1989). 

B. Sex: There was not any significant difference between the prevalence of Babesia infection in male and female sheep and goats. Information on the relationship between the gender of the species and prevalence of Babesiosis in ruminants in the world is lacking (Trifonov and Ruser, 1989). 

Pathogen Risk factors

A. Season: The occurance of Babesiosis is less in my study (3.23%). It is due to the seasonal variation. Infection rate is higher in summer and autumn season. In this time tick density is higher. The high prevalence of Babesia infection was found in the months of summer in small ruminants, corresponding to the peak of the tick population. Other studies have shown that rise of infection was related to the seasonal activity of vector ticks (Trifonov and Ruser, 1989; Pipano, 1991; Yeruham et al., 1992). 

Seasonally, the prevalence of Babesia infection in sheep reached highest level in August (56%), while a decrease was observed in September reaching the lowest level In February and March, (G.R. Razmia  et al.,2003).

Treatment: The infected goat was treated with Barenil (Diminazene aceturate) at 3.5 mg per kg body weight. Vitamin B complex also used as supportive treatment. Both the drugs act successfully and the goat recovered.
CHAPTER - V

LIMITATIONS

· The study period was short.

· Farmers were not cooperative during the study.

· No follow up done in the study period.

CHAPTER - VI

CONCLUSION

The study expressed the present status of Babesiosis at kosba Thana in Brahman Baria district. Al though one case was found  positive and the percentage is 3.23% in goat and adult goat is much more susceptible. It is conceded that the prevalence of Babesiosis might be higher in vector excess area. However efficacy of Diminazene aceturate had found better. Fluid therapy as well as vitamin supplementation and hematinic mixture were also effective in the recovery of affected animals.

CHAPTER - VII

RECOMMENDATIONS

· Further study with adequate time is necessary.

· Proper Epidemiological study is essential.
· Farmers should aware about the importance of the blood parasite.

· Proper vaccination and tick control should be done.
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APPENDIX
Occurrence of Babesiosis in Goat at Kosba Thana in Brahman Baria District
Case recording form

1. Case no……………..                                                           Date……….

2. Owner’s name and address……………….

3. Description of the study animal.

            Species…….

            Breed……..

            Age………

            Sex ……….

4. Clinical history

5. Presenting sings…………..

6. Clinical signs…………

7. Blood smear examination ………….

            Positive…….

            Negative…….

8. Diagnosis…………………………...
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