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TICK AND TICK BORNE HEMOPARASITIC DISEASES IN CROSSBRED CATTLE OF SELECTED FARM IN CHITTAGONG CITY.
Clinical Report, Chittagong Veterinary and Animal Sciences University

ABSTRACT
The study was undertaken for a period of 52 days from 7th July, 2008 to 27th August, 2008, to measure the proportional prevalence of tick and tick born diseases (Babesiosis and Anaplasmosis). In cattle of selected farm in Chittagong city and to identify the risk factors associated with blood parasitic diseases. A total number of 117 animals were included in the study (FXL-Cross, SXL-Cross and Local were N=101, N=12 and N=4 respectively) for epidemiological study, laboratory examination, and statistical analysis. The epidemiological survey of this study was carried out using preset questionnaires, for laboratory examination peripheral blood smear from ear vein were prepared from suspected cattle (2 smears per cattle).Out of 117 animal there were found 10 positive cases in where FXL-Cross, SXL-Cross local were 9,1 and 0  respectively. Result revealed that the proportional prevalence of blood parasites was 8.54%. Host risk factors such as type of animal, breed, age, nutritional status, and environmental risk factor such as presence of ectoparasites were investigated for the possible association with the frequency of blood parasitic diseases. Of the risk factors investigated, nutritional status was very nearly significant.
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INTRODUCTION
Livestock is an important sub sector in Bangladesh, considered to be the backbone of agriculture (anon, 1988).  There are about 22.9 million cattle, 1.26 million buffalo,21.5 million goat, 2.78 million sheep in Bangladesh(DLS -June 2008) .Agriculture  contributes 31.06% to the GDP (BBS,1998), compared to only 11.2% contributed by the industrial sector and about 34% by the various subsector(BBS,1998). The magnitude of contribution of livestock subsector to the country’s GDP is 3.86% and the agricultural GDP has been increased steadily in recent years due to continuous increase in the relative value of livestock GDP.
Parasitism is one of the major causes of hindering the livestock development in Bangladesh as well as tropical and sub tropical countries in the world. The agro-ecological condition of Bangladesh are highly favorable for persistence of parasitic diseases in domestic ruminant. The economics losses ensuing from parasitic diseases are in the form of mortality, stunting growth, weight loss, reduced feed utilization, productive and reproductive performance, condemnation of carcasses, hides and skin also.

Afazuddin estimated tk. 1, 08067.75 as an annual economic loss due to various parasitic diseases at Savar Military Dairy Farm in Bangladesh.
Durrani,(19950 in another study reported economic losses due to parasitic diseases in  east-Pakistan which amounted to around  Rs.348,4000 per annuls.
Parasitism claims to be the main obstacle in livestock rearing in Bangladesh (Jabbar and green, 1985).

Among various parasitic diseases tick born diseases is found almost throughout the year in various domestic ruminants of the country, which produces considerable economic losses. The hot and humid weather of Bangladesh favors the growth and multiplication of arthropod vector like ticks, lice, flies, etc. that transmit the causative agents from animal to animal. Samad et al., (1989) reported the occurrence of sub clinical anaplasma infection in cattle was 5.93% in Bangladesh. It has also been reported that 33% febrile, anorexic cattle of Baghabari milk shed area are infected with either Anaplasma marginale or Anaplsma centrale or both (Talukder and Karim, 2001).
Considering the above mentioned facts, the present study was undertaken with following objectives:

· To measure the proportional prevalence of Anaplasmosis and Babesiosis in cattle at Chittagong city.

· To determine the pattern of occurrence of blood parasites.

· To identify the risk factor for blood parasite.
TAXONOMY OF TICK

Phylum: ARTHROPODA.

The phylum Arthropoda contains over 80% of all known animal species and consists of invertebrate whose major characteristics are a hard chitinous exoskeleton, a segmented body and jointed limbs.

Class: Arachnida.

This class includes the ticks and mites which are considerable to veterinary importance and also spider and scorpion. The adult have four pairs of legs, the body is divided into a cephalo-thorax and abdomen and there are no antennae.

Order: Acarina.

The acarines are small, sometimes microscopic arthropods they are characterized by there arachnids structures, the mouth parts which are borne on the basis of capituli, consisting of appear of chelicerae with mobile digits adapted for cutting a pair of sensory palps.

Family: Ixodidae and Argasidae.

Two families, the Ixodidae and Argasidae are commonly known as ticks, the most important is the Ixodidae, often called the hard ticks, because of the presence of a rigid chitinous scutum which cover the entire dorsal surface of the adult male; the other family is the Argasidae or soft ticks, so called because they lack of a scutum; included in this family are the bird ticks and the tampans.

IXODIDAE:
The ixodids are important vectors of protozoal, bacterial, viral and rickettsial disease. Although there are many genera of Ixodidae of which ixodes is by far the most important.

Genera:

Ixodes:

Species:

Ixodes ricinus 

Ixodes canisuga 

Ixodes hexagonus

Ixodes holocyclus

Ixodes rubicundus

Ixodes scapularis

Host: All mammals (cattle, sheep, goat, horse, dog and cat etc.) and birds.

Site: All over the body but especially the axilla, inguinal region, face and ears.

Genus identification:

These are inoranate ticks, without festoons or eyes. The palps are long and the ventral surface of the male id almost entirely covered with a series of plates. An anal groove is present anterior to the anus. The engorged female id light grey, up to 1.0 cm in length, bean shaped and has four pairs of legs. The males are only 2-3 mm long, and because of small abdomen the four pairs of legs are readily visible. 

Distribution:

It is distributed in Europe, North America, Australia, South Africa and some parts of Asia. 

Pathogenic significance:

1. They suck blood and in occasional heavy infestation can cause anemia.

2. The lesions caused by the toothed mouth parts during feeding may cause predispose to blow fly strike resulting reducing the value of hides or skins.

3. This tick in Western Europe transmit Babesia divergens, cause red water Disease in cattle and sheep. It also associated with tick pyaemia, caused by Staphylococcous aureus. It also transmits virus (louping ill) and spirochaete responsible for Lyme disease in man.

HAEMOPHYSALIS:
Species:

Haemophysalis punctata

Haemophysalis leachi

Haemophysalis longicornis

Host: All mammals and birds, of great veterinary significance in ruminants.

Site: All over the body but especially the axilla, inguinal region, face and ears.

Identification:

These are in ornate ticks with festoons present and eyes absent. The sensory palp is short and broad. The males have no ventral shields and the anal groove contours the anus posteriorly. They are three-host ticks. 

Distribution:
Haemophysalis is widely distributed in Europe, Australia, Africa and some part of Asia. 

Pathogenic significance:

It transmits Babesia bigemina, B. major in cattle, B.motasi in sheep, Anaplasma marginale and A.centrale in cattle; it has been reported as causing tick paralysis. It  also responsible for transmission of nonpathogenic Theiria spp. in  cattle.

DERMACENTOR:
Species:

Dermacentor reticulates

Dermacentor andersoni

Dermacentor variabilis

Dermacentor nitens

Site: All over the body but especially the axilla, inguinal region, face and ears.

Host: Many domestics and wild mammals.

Distribution: Europe, including southern England and Wales and seems to prefer heavily wooded areas. North America, Southern USA, central and South America and the Caribbean also some parts of Asia.

Identification:

These are ornate ticks with eyes and festoons present. The basis capituli is rectangular and the palps short. The males lack ventral plates and the fourth coxae are enlarged. They may be three or one host ticks. 

Pathogenic significance:

Three host ticks Dermacentor are responsible for the transmission of Anaplasma marginale in cattle and Rocky Mountain spotted fever in man. It also cause tick paralysis. One host tick Dermacentor is an important vector of equine Babesiosis.

BOOPHILUS:
Species:

Boophius microplus 

Boophius annulatus 

Boophius decoloratus

Site: All over the body but especially the axilla, inguinal region, face and ears.

Hosts: Ruminants (Cattle, Goat, Sheep) and other mammals. 

Distribution: Central and South America, Africa, Asia Minor and others tropical and subtropical countries. 

Identification:

In ornate ticks with eyes present and festoons absent. The palps and hypostome are short. The males have adanal or accessory ventral shields.

Pathogenic significance:

Boophilus are the most important vector of Babesis spp and Anaplasma marginale in cattle in subtropical and tropical countries.  

HYALOMMA:
Species:

Hyalomma marginatum

Hyalomma detrium

Hyalomma truncatum

Site: All over the body but especially the axilla, inguinal region, face and ears.

Host: Ruminants (Cattle, Goat, Sheep) and equines.

Distribution: Africa, Southern Europe, Asia Minor.

Identification: Usually in ornate but with banded legs, eyes are present and festoons sometimes present. The palps and hypostomes are long. They are two- host ticks.]

Pathogenic significance:

This genus is mainly responsible for the tick toxicosis. The toxin produced by the adult tick cause a sweating sickness in ruminants characterized by the widespread hyperemia of mucous membrane and profuse moist eczema.

RHIPICEPHALUS:
Species:

 Rhipicephalus appendiculatus 

Rhipicephalus evertsi

Rhipicephalus sanguineus

Site: All over the body but especially the axilla, inguinal region, face and ears.

Hosts: Cattle, Sheep, Goat, Dogs and also in man.

Distribution: Wide spread distribution. Distributed in Africa, Central America and Asia -Minor is most.

Identification: Usually in ornate with eyes and festoon present. Palps and hypostome are short. The first coxa has two spurs. The genes include both three and two host ticks.

Pathogenic significance:

The Riphicephalus spp are responsible for the transmission of Babesia bigemina, B.equi. It is the most efficient vector of east coast fever of cattle caused by Theileria parva.
AMBLYOMMA:
Species: 

Amblyomma  variegatum 

Amblyomma hebraeum

 Amblyomma americanum

Amblyomma maculatum

Amblyomma cajennense

Site: All over the body but especially the axilla, inguinal region, face and ear.

Hosts: Cattle, Sheep, Goat, Dogs and also in man.

Distribution:  Mainly in Africa, Southern USA, South America, and some part of Asia Minor.

Identification: They are large usually ornate ticks whose legs have bands of color, eyes and festoon is present. Palps and hypostomes are long.

Pathogenic significance: it transmits Q -fever, Tularemia, Rocky Mountain spotted fever and heart water in cattle.

Family: ARGASIDAE

The ticks included in this family are not so much important in large Animals. Usually it is found in birds and some bats. The family Argasidae consisting of 140 species belonging 4 genera like Argas, Ornithodorus, Otobius and Antricula.

Chapter-III
REVIEW OF LITERATURE
Climatic condition of Bangladesh favors the tick population, which are vectors of various tick-borne diseases. Prevalence of tick-borne protozoan parasites such as Babesia bigemina, Theileria annulata and Theileria mutans, Aanaplsma marginale and Anaplasma centrale, Babesia gibsoni, Babesia canis and Theileria ovis has been reported in animals of Bangladesh (Ahmed, 1976). Here, in this study only Babesia and Anaplasma cases are included however, others are not diagnos7ed at field condition in cattle. Literatures on babesiosis and anaplasmosis in cattle in Bangladesh are very few although it is a major problem hampering productivity as well as influencing our economy. But the literatures on babesiosis and anaplasmosis in cattle worldwide are huge. Therefore, few important literatures related to babesiosis and anaplasmosis are reviewed under following two headings:

Babesiosis

Anaplasmosis

Babesiosis

Etiology of babesiosis in cattle:

Babesiosis is a tick-transmitted
disease of animals which is manifested by anemia, occasional hemoglobinuria and the appearance of infecting protozoa in the host's erythrocytes (Ristic, 1981). Dominant tick-borne bovine Babesia species include Babesia bigemina, Babesia bovis, Babesia divergens and Babesia major.
Babesiosis in cattle is caused by Babesia bovis, Babesia bigernina, Babesia major,Babesia divergens, Babesia ovata (Blood et .al., 1968).

Hungerford (1962) reported that there has-been much confusion in referring to the various tick fever diseases. Thus in the literature of the world there is a tendency to call the organisms as Babesia argentina and Babesia bigemina. The cause of Babesiosis in cattle as Babesia bigemina, Babesia bovis, Babesia major  (Hagan et al, 1961).

According to Soulsby (1986) six species of Babesia have-been reported from cattle; these are Babesia argentina, Babesia bigemina, Babesia bovis .Babesia divergens, Babesia major.

Clinical signs of babesiosis in cattle:

Blood et al., (1968) described the clinical findings of babesiosis as, in field infections, the incubation period in 2-3 weeks. Babesia bigemina and Babesia bovis produce acute syndromes which are clinically indistinguishable and characterized by an acute onset of fever (4l°F to 106°F), anorexia, depression, Weakness, cessation of rumination and a fall in milk yield. Respiratory and heart rates are increased and the brick-red conjunctivae and mucous membranes soon change to the extreme pallor of severe anaemia. In the terminal stages, there in severe jaundice, the urine is dark-red to brown in colour and produces a very stable froth and diarrhoea is common. Many severely affected animals die precipitately at this point, after an illness of only 24 hours. Pregnant animals often abort.

Ristic (1981) reported that babesiosis in manifested by anaemia, occasional haemoglobinuria and Babesia bovis frequently causes a cerebral form of the infection characterized by formation of thrombi and emboli in the brain capillaries and such animals may develop clinical signs of rabies and usually die before appreciable parasitemia is manifested in the peripheral blood.

Hagan (1961) reported that the onset is marked by a high fever; sometimes reaching 107 F. 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 10 days.

Epidemiology of babesiosis; 

Geographical occurrence:
 The distribution of the causative protozoa is governed by the geographical and seasonal distribution of the insect vectors that transmit them. In general terms, Babesia bigenrina and Babesia bovis are infections of the tropics and subtropics. Thus Babesia bigemina occurs in South America, the West Indies, Australia and Africa; Babesia argentina in the tropics including South and central America, Australia, Asia and southern Europe (Blood et al., 1968).
Babesia bigemina and Babesia bovis both the agents occur in Europe, Africa, Australia, Asia and Central and South America (Ristic, 1968).

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 al., 1968).

Mode of Infection

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 bovis and Babesia bigemina 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).

The life cycle of the protozoon in the tick is not well known. Certain developmental forms in the stomach of the arthropod have been followed, but nothing further is known except that some form of the parasite is carried from the adult female tick through her eggs to the larval form, which when feeding upon the blood of a bovine, introduces the infection into the host (Hagan et al., 1961).

Diagnosis of babesiosis in cattle

A diagnosis of existing babesiosis in clinically affected animals of all species depends on the demonstration of protozoa in Giemsa stained smear of capillary blood. Laboratory animals are generally not susceptible, with the exception of the splenectomized gerbil. In transmission test, 50-100 ml of blood is injected into the recipient either SC or IV. In the later cases, the incubation period will be shorter. The recipient is examined daily and blood examined for protozoa at peak of the febrile reaction. Examination using a DNA probe may be a satisfactory solution where those facilities are available. The mostly used serological test in bovine babesiosis is a complement fixation test.

Diagnosis is based on the clinical signs and confirmed by the detection of parasites in the peripheral blood. Both thick and thin blood smears may be employed, being stained by one of the Romanowsky stains; however the organisms may not always be apparent; and it may be necessary to examine a number of smears to establish their presence (Soulsby, 1986).

Immunodiagnostic tests are increasingly used to detect infection, especially in the sub-clinical situation when the organisms are not demonstrable in the blood. The serodiagnostic tests available include the complement fixation test (Mahoney, 1994), the indirect fluorescent antibody test (IFA), the indirect hemagglutination test (IHA) (Mahoney, 1994) and a rapid agglutination test which uses a suspension of stained parasites. The last-named test showed a degree of strain specificity which pre-cluded its general use in field diagnosis (Mahoney, 1994).

Differential diagnosis: 

A syndrome of acute hemolytic anaemia should suggest the following alternative diagnoses:

Leptospirosis- It causes red water, jaundice, inflamed spleen and
be indistinguishable clinically from tick fever. Centrifugal and microscopic examination and isolation of the organism is necessary to detect the leptospira (Hungerford.1962). Post-parturient hemoglobinuria- Does not require the presence of vector, occurs only in recently calved cows in full milk and on low phosphorous diet and is characterized by the absence of protozoa from blood and tissues. Bacterial hemoglobinuria- Characterized by necrotic infarct under the diaphragmatic surface of the liver in cattle grazing lush pasture.
Theileriasis: Very similar clinically and differentiable only on laboratory examination (Blood et al., 1968).

Enzootic hematuria: No fever and jaundice occurs and lesions are only seen in the urinary bladder (Hungerford, 1962).

For diagnostic confirmation the presence of insect vectors must be verified before the diagnosis of babesiosis can be made.

At necropsy, in acute cases of babesiosis the typical lesions are jaundice, thin watery blood, pale tissue, enlargement of the spleen which has a soft, pulpy consistency and Gross enlargement of the spleen which has a soft, pulpy consistency and gross enlargement and dark brown discoloration of liver. The gall bladder is distended with thick, granular bile, the kidneys are enlarged and dark and the bladder contains red-brown urine. Echymotic haemorrhages are present under the pericardium and endocardium and the pericardial sac contains an increased quantity of blood stained fluid. A characteristic lesion is severe intravascular clotting. In sub acute or chronic cases of fairly long duration, the carcass emaciated but hemoglobinuria is absent; the other changes observed in acute cases are present but less pronounced.

Treatment

Older compounds used in treatment include trvpan blue (100m1 of 1-2% solution in normal saline given intravenously) and acriflavine (20m1 of 5% aqueous solution intravenously). These have now largely been replaced by quinuronium sulphate and the diamidines (Soulsby, 1986).

Pirevan (Acapron, Babesan, Piroparv, Acaprin, Piroplasmin); (quinuronium sulphate). 

Dose: I ml of 5% solution subcutaneously per 50 kg body weight. Intravenous injections are contraindicated.
 

Berenil (4,4-dimidinodiazoaminobenzene aceturate) at 2-3mg/kg by deep intramuscular injection proved to be effective.

Phenamidine (4,4-diamidinodiphenyl ether) at the rate of 12mg/kg subcutaneously in a 40% aqueous solution. This compound eliminates all the parasites from the animal and treated animals are no longer premune. Diampron (3,3-diarnidinocarbanilide di​-isethionate) at the rate of 10mg/kg intramuscularly or subcutaneously, preferably by deep intramuscular injection to eliminate the infection with all babesia (Bruning, 1996). Imidocarb carbanilide has been used as a therapeutic and prophylactic drug against B. bigemina and B. argentina at the rate of 0.5-1 mg/Kg given subcutaneously.

Anaplasmosis

Etiology of Anaplasmosis in cattle:

Blood et al., (1968), described that Anaplasma species are obligate intra-erythrocytic parasites belonging to the order Rickettsiales and infecting ruminants. Anaplasma marginale is the causative agent in cattle. Anaplasma centrale is closely related to Anaplasma marginale and causes a mild anaplasmosis in cattle.

Fraser (1991) described that Anaplasma marginale, a small spherical body located in stroma of erythrocytes and Anaplama centrale, a relatively non-pathogenic species located centrally in the erythrocytes are responsible for anaplasmosis in cattle.
Hagan (1961) described that the name was given to the organism by Theiler. The word "Anaplasma" means "without plasma" (cytoplasm) and refers to the fact that the parasite seem to consist of nothing but a small bit of chromatic material without any evidence of cytoplasm. The specific name is derived from the fact that these bodies are located characteristically. The near the periphery of the red blood cells and thus appears, in smears, as if on the margin of the cells of the infected animals.

Clinical findings of Anaplasmosis in cattle:

Blood et.al., (1968) described the symptoms of Anaplasmosis in cattle as the rectal temperature rises rather slowly and rarely to above 105°F (40.5°C), that may remain elevated or fluctuate irregular periods of fever and normal temperature alternating for several days to 2 weeks. anorexia seldom complete, death can occur at this stage but many survive in an emaciated condition and their fertility is impaired, the Mucous membranes are jaundiced and show marked pallor, particularly after the acute stage is passed. But there is no hemoglobinuria.

Hungerford (1962) described, in Anaplasmosis pyrexia develops over a few days to a maximum of 106°F. Lactating cows show a drop in yield during this period. The skin and all visible mucous membranes become anemic and in a few cases later become jaundiced. Appetite is lost, breathing is heavy and the animal walks with unsteady gait. Urine colour remains normal and constipation is evident. Lymph nodes are enlarged. Abortion may occur in pregnant animals.

Epidmiology of anaplasmosis:

Geographical occurrence: 

Bovine Anaplasmosis in India is an endemic disease and sub clinical infection and mild clinical cases occur in indigenous cattle. At times the animals show clinical diseases under stress of certain inter current diseases, inclement weather Pregnancy and lactation. The exotic and to lesser extent crossbred animals are fully susceptible. The disease causes direct losses due to prolonged period of convalescence, low productivity and mortality (Gautam, et al., 1982).

Samad et al., (1986) reported the occurrence of sub-clinical Anaplasma in cattle was 5.93% in Bangladesh.  Anaplasmosis occur in tropical and subtropical areas throughout the world and is a major constraint to the cattle production in many countries.

Mode of infection:

Some 20 species of tick have been shown to transmit Anaplasma, but detailed field evidence of such transmission is lacking. Organism has been demonstrated in various tick tissues including gut content and the Malphigian tubules; little is known of the developmental cycle in tick (Ristic, 1981) trans-ovarian transmission occur.

Transmission by blood-sucking flies is well recognized and Tabanids, deer flies. Stable flies and mosquitoes are the insects chiefly concerned. Direct transfer of infected blood must take place for insect transmission and this must occur within a few minutes after feeding on an infected animal. 

Mechanical transmission of Anaplasmosis is well known and major and minor operations in cattle husbandry such as dehorning, castration, vaccination, blood sampling etc. may be responsible for the transmission of Anaplasmosis both in and out of season (Soulsby, 1986).

Spread from animal to animal occurs chiefly by insect vectors. A variety of arthropods may act as vectors but significant natural vectors are ticks in the family Ixodidae and flies in the family Tabanidae. Of the ticks, the one-host Boophilus spp. is of major importance in tropical and sub-tropical regions. It may also be spread mechanically by infected hypodermic needles, by castrating, spaying and dehorning instruments and by blood transfusions and embryo transplants. Intra-uterine infection also occurs in cattle but much less frequently in field cases than in experimental ones (Blood et al., 1968).

Diagnosis of Anaplasmosis in cattle:

During the acute stage of Anaplasmosis, the diagnosis is made on the basis of clinical, symptoms, hematocrit test and microscopic examination of stained peripheral blood films for intra-erythrocytic inclusion bodies. Giemsa staining is the oldest and most frequently used method. Other staining methods include toluidine blue and acridine orange. The latter method requires an ultraviolet microscope for visualizing the marginal Anaplasma bodies. In contrast to the ease with which acute form of Anaplasmosis are recognized (Ristic, 1981).

Identification of the carrier stage in difficult. Although carrier cattle serve as reservoirs of infection, they cannot be clinically differentiate from uninfected cattle and Anaplasma usually cannot be demonstrated in blood films from the carriers. various soluble and corpuscular antigens extracted from the blood infected animals have been used for serologic diagnosis of Anaplasmosis. Currently used tests are complement fixation (CF), capillary tube agglutination (CA) and card agglutination (CT) ( Ristic, 1981).
Boynton and Woods (1937) have reported a simple test that seems to have some value in the diagnosis of Anaplasmosis. The blood is allowed to clot and a little clear serum is obtained. Two drops are added to 2ml of distilled water in a tube. The serum of normal animals does not cloud the water; that of animals affected with anaplasmosis causes an immediate clouding and after that tube stands overnight, a white precipitate covers the bottom. Animals affected with acute anaplasmosis and recently recovered carriers give this reaction. The test depends upon the precipitation of euglobin, which appears to be present in increased amount in this disease.

Differential diagnosis: 

A positive diagnosis of anaplasmosis depends upon positive transmission and complement fixation test. The history of outbreak, experience of the occurrence of the disease of the area and the presence of insect vectors or other means of spread of the disease may suggest the possible presence of Anaplasmosis (Blood et a1. 1968).

Diagnosis of blood smears is critical. There is no hemoglobinuria (red water) thus differing from other tick fever diseases. The disease could be confused with severe general infections, poisonings and gastro-intestinal upsets. The profound anaemia and jaundice could be confused with tick fever and leptospirosis.

At necropsy, the most obvious findings are emaciation, pallor of the tissues and thin watery blood. There is mild jaundice and the liver is enlarged and deep orange in colour. The kidneys are congested and there may be myocardial haemorrhages. The spleen is enlarged with a soft pulp. The bone marrow cavity may be reddened by increased haematopoietic tissue in acute cases but there may be serous atrophy of marrow fat in chronic cases (Blood et al., 1968).

Treatment of anaplasmosis in cattle:

Treatment of clinical disease can be with oxytetracycline, 6-10 mg/kg BW daily for three days or a single injection of long-acting oxytetracycline at a dose of 20 mg/kg intramuscularly. Concurrent administration of estradiol cypionate (14.3 mg/kg BW intramuscularly) appears to improve the rate of recovery by promoting parasitemia during treatment. Tetracycline treatment will not eliminate infection and immunity persist (Richey, 1999).

Aureomycin and Terramycin given intravenously 2mg per pound are claimed to be effective if given during the phase of increase of the organism in the blood. It is also that 15mg. per pound body weight given intravenously, for twenty days, will cure carriers, but this is not practical (Hungerford, 1962).

Two new compounds, Gloxazone (alpha-ethoxtethylglyoxal dithiosemicarbazone) and Imidoearb- 3,31-bis(2-indazolin-2-yl) carbanilidc dihvdrochloride or dipropionate, have been described as having specific chemotherapeutic effect on anaplasma. These drugs, however, are not approved for commercial sale and consequently are available for experimental studies only (Ristic. 1981).
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AMBLYOMMA

Identification. The mouthparts are much
longer than the basic capituli; the second
palpal segment is at least twice as long as the
third (see Fig. 1-5 Eyes and festoons are
present, scutum is ornamented. adanal shields
are absent. Aponomma elaphensis resembles Am-
blyomma but is smaller and lacks eyes; it is a
parasite of a rat snake in Texas. ‘

Disease Transmission. In the United States,
species of Amblyomima that attack man, livestock,
dogs, and cats (e.g., A ameri m, A. macu-
latum, A. cajennense, and A. imitator) are distrib-
uted mainly in the southeastern coaslal states,
Missouri, Oklahoma, and Texas, but specimens
may occasionally be found as far north as Ithaca,
New York. These species have been incriminated
in the transmission of Rocky Mountain spotted
fever, Q fever, and tularemia, and in the causa-
tion of tick paralysis. African species of Ambly-

yma transmit heartwater (Cowdria rumin-
atium) of cattle, sheep, and goats as well as
the virus of Nairobi sheep di - Amblyomma
dissimili, the iguana tick, and A. tuberculatum,
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wymph and nymph to adult transitions, whereas
wo-host ticks are limited to the latter. In trans-
yvarial transmission, the disease organisms are
sassed from the adult female tick to her larvae
hrough infection of her ovaries. Babesia bigem-
na is transmitted from the adult female Boophi-
us tick to her progeny by way of her ovaries.
Iransovarial transmission of disease organisms is
he only mechanism that allows one-host ticks,
such as Boophilus, to serve as vectors.

Ixodid ticks found attached to domestic ani-
mals may be removed individually by cautious
raction with thumb forceps. The long hy-
postomes of Ixodes, Amblyomma, and Hyalomma
we effective anchors. Dermacentor, Rhipicepha-
us, Boophilus, and Haemaphysalis compensate
for their shorter hypostomes by secreting a ce-
ment in which the mouthparts are embedded
and which attaches them securely to the skin
(Moorhouse and Tatchell, 1966; Moorhouse,
1973). Therefore, unless reasonable care is exer-
cised, the capitulum may be torn away and re-
main embedded as a foreign body in the skin of
the host. Outdoor areas suspected as sources of
ixodid tick infestation may be surveyed with a
drag made by attaching one edge of a square
yard of flannel to a stick and drawing it slowly
over the vegetation. Hungry ticks will climb
el sms il i lia cacetag sdead and aan ther Bo..fos

moved at intervals and placed in specimen
tles.

Veterinarians should carefully examine
ticks they encounter in practice. If a specime
found that looks different from the run of
mill, it should be sent to a diagnostic labor:
for expert identification. However, many pr
cal problems can be solved by generic ident
tion of adult ixodid ticks, and criteria for acc
plishing that goal are presented here. No atte
is made here to identify larvae and nyvmphs
yond the family level; larvae have six legs
1-65) and nymphs have eight legs and a scu
of the female type, but the genital apertu:
absent (Fig. 1-66). A key to the nymphs of ix
ticks that may be helpful to veterinarians
been presented elsewhere (Bowman and
vengo, 1991).

In the following outline of genera of i
ticks the character in bold type is either -
cient or nearly sufficient to represent the =
alone, provided, of course, that the corresp
ing morphological feature of the specis
seen and correctly interpreted. Any ixodid
must have one or another of these chara
and they serve as convenient starting po#s
identifying specimens; however. to be on the
side, check each subsidiary character as
Further details mav be found in Ticks of Vi
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FIGURE 1-58. Epicauta sp. striped blister beetles (approx.
X 2). Consumption of alfalfa hay containing dead striped
blister beetles causes acute cantharidin toxicosis in horses.
(Specimens kindly provided by Dr. R. J. Panciera.)

in the immediate vicinity. Besides simply clearing
the surface of pastures, dung beetles enhance
fertility and tilth by burrowing in the soil and
carrying their little balls of dung down into the
burrows where it is attacked by bacteria and
fungi and the nutrients therein are made avail-
able to plants. Australia has gone so far as to
import dung beetles from Africa in a successful
effort to reduce accumulations of cattle dung on
pasture and the fly populations that breed
therein. Administration of ivermectin to grazing
cattle suppressed not only target organisms but
dung beetle populations as well. This unforeseen
effect of anthelmintic medication may have po-
tentially disastrous effects on dung removal and
soil nutrient cycling, at least under some environ-
mental conditions and dosage regimens (Coe,
1987; Wall and Strong, 1987).

CLASS ARACHNIDA

Although the class Arachnida includes spiders,
scorpions, whip scorpions, and other forms that
are of occasional interest to veterinarians, the
following exposition is restricted to the ticks and

mites. Larval stages of both ticks and mites nor-
mally have three pairs of legs, and the nymphs
and adults have four pairs. The head, thorax, and
abdomen are fused; antennae and mandibles are
absent. The mouthparts (palps, chelicerae, and
hypostome) together with the basis capituli
form a capitulum or gnathosome (Fig. 1-59).

Suborder Metastigmata, Ticks

All ticks are bloodsucking parasites. The hy-
postome is armed with backward-projecting
teeth, and the chelicerae are armed with movable
denticles (see Fig. 1-59). The lateral stigmata
are caudodorsal to the fourth coxae (Fig. 1-60)
and lack the sinuous peritremes characteristic of
the somewhat similar suborder Mesostigmata.

The greatest importance of ticks attaches to .
the large number and variety of microbial dis-
eases that they transmit among domestic animals.
These diseases are listed later in the discussion
on the particular genera involved as vectors.
Other injuries inflicted by ticks include toxicosis,
the bite wound, worry, and blood loss. There are
two major families of ticks, the Argasidae or soft
ticks, and the Ixodidae or hard ticks. Besides
markedly different morphology, these ticks vary
greatly in their behavior. The Argasidae family
tends to be composed of species that live in nests
or burrows from where they surreptitiously feed
quickly on unsuspecting hosts. Ixodid ticks tend
to spend most of their lives in fields or scrub
areas where they await passing hosts. These ixo-
did ticks then attach and remain attached to their
hosts for up to several days before they release
and drop to the ground.

Family Argasidae

The family Argasidae, or soft ticks, is small,
consisting of 140 species belonging to four gen-

FIGURE 1-59. Capitulum of Amblyomma (X 40).
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E 1-70. Ventral aspects of a male Rhipicephalus (left) and a male Dermacentor (right) (X 21). Coxae of male

entor progress in size from the first to fourth coxa.

e piroplasmosis, was eradicated from the
d States through 40 long years of dipping
that began in 1906. Losses from piroplas-
were estimated then at 40 to 100 million
per year at a time when cattle were selling
o to four cents a pound. Eradication was
=d by the affinity of this tick species for
and by its one-host life history, which made
ible to destroy a substantial proportion of
ick population each time the cattle were
. Comparable efforts to eradicate any spe-
ith broader host preferences, especially
feeding on wildlife, would have been much
difficult. Boophilus microplus, also a piro-

ssis vector, has a broader host range that
des horses, goats, sheep, and deer. :

ERMACENTOR

entification. The basis capituli is rectan-
r as viewed from above (Fig. 1-73). Coxae
ales progress in size from the first to the
h (see Tig. 1-70). Dermacentor resembles
icephalus in having cyes and 11 festoons,
he basis capituli is rectangular, the scutum
namented (Fig. 1-74), and the males lack
shields. Dermacentor (Anocenior) nitens,
opical horse tick, has only seven festoons.

fe History and Disease Transmission.

Dermacentor variabilis, the American dog tick,
is widely but discontinuously distributed over the
eastern half and West Coast of the United States
and parts of Canada and Mexico. Larvae and
nymphs engorge on small rodents; adulls engorge
on man, dogs, horses, cattle, and wildlite. Derma-
centor variabilis transmits Rocky Mountain spot-
ted fever (Rickettsia rickettsi) and tularemia
(Francisella tularensis) and causes tick paralysis.

Dermacentor andersoni, the Rocky Mountain
wood tick, requires one to three ycars to com-
plete its life history, depending on the latitude,
altitude, and abundance of small mammals on
which it feeds as larva and as nymph. Dermacen-
tor andersoni transmits Rocky Mountain spotted
fever, tularemia, Colorado tick fever, and Q fever
and causes tick paralysis.

Dermacentor (Anocentor) nitens, the tropical
horse tick, is limited, in the United States, to the
southern portions of Florida and Texas. Prefer-
ring the external ear canals of horses but also
found on other sites and other hosts such as
cattle, sheep, goats, and deer, D. nitens is the
vector of equine piroplasmosis (Babesia caballi).
Other North American species of Dermacentor
include D. albipictus, the winter tick that causes
heavy losses among deer, elk, and moose; D.
nigrolinealus, the brown winter tick; and D. occi-
dentalis, the Pacific Coast tick.
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Table-1: According to Richey (1999).
	Tetracycline Treatment Regimens for Anaplasmosis Management

	Use & Drug
	Route
	Dose (mg/kg BW)
	Frequency of Treatment 

	Prevention:

chlortetracycline

chlortetracycline

oxytetracycline (50-100 mg/ml)

oxytetracycline (200 mg/ml)
	Oral

Oral

IV or IM
IM

	0.22-0.55

1.1

6.6-11

20.0


	Daily year round

Daily during the vector season

Every 28 days “

Every 28 days “



	carrier elimination:
chlortetracycline

chlortetracycline

oxytetracycline (50-100 mg/ml)

oxytetracycline (50-100 mg/ml)

oxytetracycline (200 mg/ml)


	Oral

Oral

IV or IM
IV or IM
 IM

	1.1

11.0

11.0

22.0

20.0


	Daily for 120 days

Daily for 60 days

Daily for 10 days

Daily for 5 days

4 tretment st 3 days interval

	treatment of sick:
oxytetracycline (50-100 mg/ml)

oxytetracycline (200 mg/ml)
	IM

IM


	11.0

20.0


	One tretment

One tretment



	temporary protection during outbreak:
oxytetracycline (50-100 mg/ml)

oxytetracycline (200 mg/ml)


	IM

IM


	11.0

20.0


	One tretment

One tretment



	prolongprotection during outbrek:
oxytetracycline (50-100 mg/ml)

oxytetracycline (200 mg/ml)


	IM

IM


	11.0

20.0


	Every 28 days during vector season.

Every 28 days during vector season.




Note: Vaccine is used to stimulate prolonged resistance: however, until the resistance is established, OTC injections should be used simultaneously with each dose of vaccine to temporarily reduce the  A. marginale challenge.

Chapter-IV

MATERIALS AND METHODS
Study Area: The study area was selective commercial dairy farm of Chittagong city. There are five dairy farms under mine work area in different place of Chittagong city.

Timing: the study was undertaken for a period of 52 days, starting from 7th July, 2008 to 27th August, 2008.
Source of Animal and Data: the data used for this study were collected from the following sources:

· Data of animal were gathered from the blood examination by own from selective dairy farm of Chittagong city.

· Blood smear staining and examination should done in pathology and parasitology lab.(CVASU)  And collect the data from this lab.
Out of 117 suspected animals, 10 were babesia and anaplasma positive.
Survey Design: A preset questionnaire was used to record information like age, breed, size of farm, presence of tick and vaccination. Most of the questionnaires were filled from blood examination record sheet of pathology and parasitology laboratory worked by own. Most of the studied animals were crossbred (FXL, SXL) and some were local (ND). The age of animals was minimum 6 months and maximum 132 months. The age was recorded from register book of farm and some with the help of farmer.
Examination of Animal Sample Collection: the animals were examined thoroughly and clinical findings were recorded such as rectal temperature, body condition, dehydration, visible mucous membrane, size of lymph node, presence of tick, milk yield.

Two smears of peripheral blood were prepared from each studied animals. The blood was taken from ear tip by puncturing with needle. The slides were touched to the coming out blood and then spread by another slide and then dried in air.
Staining and Examination of Prepared Smear: 
Smears were fixed with methanol for one minute, after that in laboratory they were washed under tape water and then stained with Giemsa stain for 25 to 30 minutes. For staining, working solution was prepared from stock solution .after staining the slide was washed and dried in the air. The dried smears were examined under microscope with immersion oil.

Measuring the Prevalence:
 The proportional prevalence of anaplasmosis and suspected cattle was estimated by the following formula;

Proportional prevalence of babesiosis or anaplasmosis=
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Analysis of data:
Data from questionnaires were imported, sorted and coded accordingly using Excel​2000; Microsoft and transferred to STATA version 7.0 (Stata  Corporation, College Station, Texas, USA) for analysis. The distribution of each of variables was screened out to check for possible errors. Descriptive, univariable (chi-square), and univariable logistic regression was carried out using STATA software. The results of responded answers for each coded category or continuous variables were expressed as percentage and 95% confidence interval. The strength of association with test positive and other farm and animal level explanatory variables were also expressed as odds ratio with 95% confidence interval. (n both univariate analysis (MANTEL HANZEL and logistic regression) the difference between categorical variables were measured using chi-square tests and the test for significance for an association was also done and expressed with calculated P value.
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RESULT AND DISCUSSION
Prevalence study:

There were found 10 positive cases out of 117 animals.

 In the present work the proportional prevalence of tick transmitted blood protozoa (Babesiosis and Anaplasmosis) in cattle was recorded 8.54%.

Factor affecting the occurrences of disease:

Host risk factors:

Breed: among the animal the highest percentage of suspected animals (86.32%) was Friesian and local cross (N=101), then Sahiwal cross local (10.26%) (N=12) while the lowest percentage (3.42%) was local animals (N=4).
Age at infection: the highest percentage of studied animals (42.74%) (N=40) were of age >8 years and the lowest animals (5.13%) were of age below one year (N=6).
Type of animal: among the animals cows were maximum (88.89%) (N=104), heifer (5.98%)  (N=7) and calf (5.13%) (N=6).
Nutritional status: most of the animals (76.07%) with BCS-2 (N=89), followed by BCS-1 (6.84%) (N=8) and BCS-3(17.09%) (N=20).
Pathogen risk factor:
Presence of Ectoparasite:

The number of animals 47.865 % reported with ticks in the body (N=56) other 52.14% had no ticks in their body (N=61).

The measures of association between test positive with other explanatory variables has been represented in table no-3. The percentage of occurrence of positive animals was recorded higher 90% in cow compared to heifer and calf (P>0.651) although the animal variation was not statistically significant. 

It is observed that cross (FXL) encountered about 90% with blood parasitic diseases then other crosses and local animals (P>0.822).
Animal of age of >8 years were highly susceptible (40%) to blood parasites then others (p>0.726).
Animals with BCS-2 appeared more susceptible (90%) to diseases than other age groups (p>0.315).

Animals having ectoparasites mostly ticks in their body tested positive (90%) with blood parasites more than the other having no tick in their body. Fraser (1991) reported at least twenty tick species that are responsible for transmitting blood parasites.

Table-2: Frequency distribution of suspected animals according to demographic and environmental variables-
	Variables
	Category
	Frequency 
	Percentage (%)

	Demographic variables
	Types of animal
	Cow

Heifer

Calf
	104

7

6
	88.89

5.98

5.13

	
	Breed
	Cross(FXL)

Cross(SXL)

Local
	101

12

4
	86.32

10.26

3.42

	
	Age
	<1 year

2-5 year

6-8 year

>8 year
	6

19

42

50
	5.13

16.24

35.90

42.47

	
	BCS
	1

2

3
	8

89

20
	6.84

76.07

17.09

	Demographic variable
	Presence of ectoparasites
	Yes

no
	56

61
	47.86

52.14


Table-3: Measures of association between tests positive with other explanatory variables.

	Exposure variables
	Positive to Giemsa staining
	Percentage
	Chi-square value
	P value

	Demographic variables
	Types of animal
	Cow(N=104)

Heifer(N=7)

Calf(N=6)
	9

1

0
	90

10

0
	0.8572
	0.651

	
	Breed
	Cross(FXL)(N=101)

Cross(SXL)(N=12)

Local(N=4)
	9

      1

       0
	90


10
         0
	0.3916
	0.822

	
	Age
	<1 year(N=6)

2-5 year(N=19)

6-8 year(N=42)

>8 year(N=50)
	0

2

4

4
	0

20

40

40
	
0.7264
	0.867

	
	BCS
	1(N=8)

2(N=89)

3(N=20)
	1

9

0
	10

90

0
	
2.3081
	0.315

	Environmental variable
	Presence of ectoparasite
	YES(N=56)

NO(N=61)
	9

1
	90

10
	7.7800
	0.005


Table- 4: The strength of association between blood parasitic diseases with other exposure variables.

	Exposure variables
	Odds ratio
	P value
	95% CI

	Breed
	FXL

SXL

LOCAL
	1

0.9292

-
	0.947

-
	0.1073-8.046

-

	Age
	Below 3 year

4-5”

6-9”

>9”
	1

1.548

0.64

1.33
	0.708

0.733

0.811
	0.1567-15.296

0.05393-7.801

0.1255-14.165

	BCS
	1

2

3
	1

0.7875

-
	0.832
	0.0867

-

	Pres. of ectoparasite
	No

Yes
	1

11.4893
	0.023
	1.4055-93.91

	Types of animal
	Calf 

Cow

heifer
	1

1.04

-
	0.001

-
	o.1122-9.61

-


Animals of age between 4-5 year were 1.55 times more likely to have infected with  blood parasites than animals of age below 3 years (P=0.708). Animals of age >9 years were found to be 1.33 times more likely to have infected with blood parasites than animals of age below 3 years (p=0.811).

Cows were found 1.83 times more likely to have infected with blood parasitic diseases than heifers (p=0.001)

Cross bred animal FXL are 0.92 times more susceptible than SXL. (P=O.947).

Animals presenting ticks the body were appeared to be 11.48 times  more susceptible than the those animals having no ticks in their body (p=0.023).

 

 LIMITATION OF THE STUDY
Shortage of study period: 

The study period is short to perform such type of work.

Recall bias:

Farmers were reported not to have seen equally co-operative and friendly. They sometimes tried to escape in the middle of the interviews. Moreover, even interviews were not always right person who involved with rearing of animal directly. Variable measurements were dependent on reporting of the farmer in most of the cases that recall or incorrect information could have gathered on the way.
As some variables were measured from retrospective information asking to farmers, this could not have corrected or real situation.

Chapter-VI

CONCLUSION
From current study it may be concluded that:

The proportional prevalence of Babesiosis and Anaplasmosis was 8.54 %. Among the host risk factors, the cow is more susceptible to blood parasite then the heifer and calf. The crosses between Friesian and local cows encountered with such diseases. Animals of 6 to 8 years of age were prone to blood parasitic diseases then other groups. Nutritional status plays an important role, animal with BCS-2 have more susceptible to blood parasitic diseases.
Chapter-VII

RECOMMENDATION
Among the diseases of cattle blood parasitic diseases play an important role in terms of production as well as loss of animal. From the study nit may be recommended that the study result would have been more authentic if:

· The study has been conducted for longer period of time.

· More number of animals would have been included.
· Accuracy of information of blood report can be justified by several time of blood examination.

· All the reports round the year would have been made by own.

· Different season should consider under this work.
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Figure1: Giemsa’s stained peripheral blood f a milch cow showing Babesia bigemina infection 





Figure2: Giemsa’s stained peripheral blood f a milch cow showing Babesia bigemina infection 





Figure 4: Microscopic Examination of Blood Smear





Figure3: Numbering of the slide after fixation





Figure2: Alcohol fixation after preparing blood smear





Figure1: Collection of peripheral blood from ear vein for slide preparation 





Figure1: Capitulum of Boophilus spp(left) and amblyoma spp (Right)





Figure1: Ventral aspect of male Rhipicephalus spp 





Figure1: Rhipicephalus male(left) and female(right) spp. 








PAGE  

_1306744488.unknown

