CHAPTER I

Introduction

Benign theileriosis is a common infection of cattle worldwide caused by the Theileria sergenti/buffeli/orientalis group of closely related tick-transmitted theilerial parasites (Sugimoto et al., 2002). Theileria are protozoan parasites carried  by ticks. When  ticks  carrying  Theileria feed on cattle, the parasite gets into their blood stream and enters to red blood cells. In some animals, sufficient red blood cells are destroyed to cause anaemia and reduction in the  red  blood  cell numbers. This reduces the ability of blood to carry oxygen and makes the animal ill. 
The infection caused by these parasites is usually regarded as benign, but clinical disease and deaths have been reported, most notably in Russia, Japan and Korea where the causative organism is referred to as T. sergenti (Fujisaki K et al., 1994).Sporadic cases have been diagnosed in other countries, such as the United States and New Zealand (Chae JS et al., 1999).   
In the Indian subcontinent, bovine tropical theileriosis (BTT) has been a persistently recognised major constraint to livestock improvement programmes. In enzootic areas, the disease accounts for high mortality up to 70% in dairy cattle, especially calves, and over 200 million animals are at risk (Radostits et al., 1994) and (Aiello and Mays, 1998). The BTT is a tick-borne, transtadially transmitted disease caused by Theileria annulata, involving Hyalomma anatolicum anatolicum as vector in the subcontinent. The host gets infected 2–4 days after next developmental instars of H. anatolicum anatolicum start feeding blood. Higher mortality in susceptible host is often encountered, when a large primary dose of the pathogen is inoculated.   Current treatmen options are limited. Registered products are used include to oxytetracycline and buparovaquines. Veterinarians  have  reported  good  responses  to treatment  for  mildly  affected  animals, but  poor  response  is  reported  for  severely affected  animals. Blood transfusion has been performed occasionally on valuable animals. Animals  improve  following  transfusion but it is not practical if multiple animals are involved (Aiello and Mays., 1998).  
Tick-borne diseases (TBDs) are widely distributed throughout the world especially in tropical and subtropical regions including Pakistan ( Khan et al., 2004). It has been estimated that TBDs cause US $ 13.9 to 18.7 billion loss per annum and world’s 80% cattle population are at risk of ticks and TBDs (Afridi et al., 2005).  
Blood contains essential components for sustaining life. Transfusion is therefore  indicated  when  lack  of  any of  these components  become  problem. The  most  common  use  of  blood  transfution in veterinary  practice is anaemia , haemorrhagic shock,  haemolysis  crisis (Michell  et al., 1998). So blood  transfusion is an emerging life saving procedure in Veterinari  practice to upgrade  the  hematological parameters  in  the  recipient. The  practice  is  frequently   indicated  in  various  surgical  and  medical  affection. e.g. accidents  trauma , injuries, burns, anemias.
Objectives:

1.To  know  the  success  of  blood  transfusion  in  theileriosis  in  cattle .

2. Introduce blood transfusion technique for the treatment of theileriosis in Bangladesh.
CHAPTER II

Review of literature
2.1 Theileriosis

Theileriosis and Babesiosis are the two major tick borne hemoprotozoan diseases of cattle, particularly of crossbreds. Bovine TropicalTheileriosis is a serious constraint in the upgradation program  as the high yielding European cattle and their crossbreds are highly susceptible to the disease (Rup Ram et al.,  2004). Annual economic losses due to Theileriosis alone have been estimated  to $ 800 million(Brown et al., 1997). T. annulata also produces cutaneous form of Theileriosis in cow calve  and it is responsible for heavy mortality (Shastri  and Deshpande., 1986). Treatment option for theileriosis are limited. There are no specific registerd antiprotozoal drugs against theileriosis.The disease is normally treated by using Buparvaquone 2.5@ mg /kg Bw deep 1/M and Oxytetra cycline (LA) @20 mg /kg BW deep I/M(Radostits et al., 2000). Supportive therapy with liver extract, Vitamin B-complex, iron preparations . Blood transfusion is essential if Hb level drops below 6g/dl (Radostits et al., 2000).
A protozoan red blood cell parasite of cattle historically referred to as Theileria buffeli has been present in Australia for many years. It was a common incidental finding in blood smears taken from cattle in Queensland and coastal NSW where bush ticks where prevalent. It has long been considered a benign infection, with clinical disease being rare. (Smeal et al., 2000) reported that while the parasite was common in cattle in NSW between the far north and central coasts, acute disease had only been confirmed in 3 animals in that region between 1990 and 1994.
Indian cattle population of 185.18 million account for 14.13 per cent of world bovine population   which contribute to the production of milk, making the country largest producer of milk in the whole world. But the average milk production per animal is below the world average with main reasons being absence of proper culling, poor nutrition and diseases (Birthal and Jha., 2005). A recent estimate of US$ 498.7 million  per  year  was calculated as the cost of controlling ticks and tick borne diseases in India (Minjauw and McLeod.,  2003). A characteristic feature of many of these vector transmitted haemoparasitic diseases is that, the animals which recover from acute infection, become carriers, creating a potential source of infection to healthy susceptible population (Callow., 1984).  

An experiment of blood transfusion was performed on three calves. The calves were very anaemic condition due to ascariasis.Two calves were fully cured but one was died due to severe condition (Sufian  et al., 2001).Buffalo are also being infected by haemoprotozoal diseases through tick infestation( Stewart et al., 1992).Buffalos in the hilly areas of India are commonly affected by theileriosis(Uilenberg et al., 1985).These diseases are normally treated with  antiprotozoal drugs. Blood transfution  practiced rearly as a treatment procedure. 
Isolates of Theileria, identified as T. buffeli, have been recorded as common intra-erythrocytic parasites that are spread by members of the Haemaphysalis tick genus, with wide distribution throughout eastern Australia (Uilenberg et al., 1985). Due to the fact that only a few cases of clinical disease associated with Theileria infection had been reported prior to 2005, and transmission studies failed to elicit clinical disease in test subjects, Australian strains of Theileria were considered to be benign (Roberts  et al., 1963). In recent years, a number of outbreaks were reported in cattle near the coast of NSW, characterized by anemia, jaundice, depression, abortion, mortality and the presence of Theileria in blood films (Izzo et al., 2010).Most of the outbreaks were seen in periparturient cattle that have recently been moved from coastal areas.
A cattle  at the Teaching Veterinary Clinical Service Complex, Jaipur, India, with clinical history of sudden onset of pyrexia, laboured breathing and anorexia. The cattle was emaciated and weak. Peripheral blood (5 ml aliquots in EDTA) was aseptically collected, and surface parasites from the infested skin were carefully detached, brought to the laboratory and processed for identification of the pathogen(s) and its vector using standard keys/techniques. After performing of different clinical tests it was confirmed that the cattle was suffering from theileriosis (Taylor et al., 2007).
2.2 Transmission of theileriosis
Both T. parva and T. annulata are spread by ticks, the most important vector for T. parva is Rhipicephalus appendiculatus. R. zambeziensis in southern  Africa and R. duttoni in Angola can also spread East Coast fever. T annulata is transmitted by ticks of the genus Hyalomma. (Brown   and Torres.,  2008).Ticks can remain infected on the pasture for up to 2 years depending on the climatic conditions.Disease is not maintained in the absence of these field vectors. Theileria sporozoites are transmitted to susceptible animals in the saliva of the feeding tick. Ordinarily, T. parva and T. annulata only mature and enter the saliva after the tick  attaches to a host; usually, a tick must be attached for 48–72 hours before it becomes infective; however, if environmental temperatures are high, infective sporozoites can develop in ticks on the ground and may enter the host within hours of attachment.Transovarial transmission does not occur with either T. parva or T. annulata.Inside the host, Theileria sporozoites undergo a complex life cycle involving the replication of schizonts in leukocytes and piroplasms in erythrocytes .Cattle that recover from Theileria infections usually become carriers (Coetzer  and Tustin., 2004).
2.3 The clinical signs of theileriosis
Fever (rectal temperature > 39ºC), anaemia, jaundice, drop in milk production, depression, weakness and inappetence, difficulty breathing, with rapid and shallow breaths, increased heart rate.Less commonly seen clinical signs that can be seen include: excessive salivation, swelling of lymph nodes, and brown urine.
2.4 Laboratory tests for theileriosis

In live animals, theileriosis is diagnosed by the identification of schizonts in thin smears from blood, lymph node, or liver biopsies. At necropsy, schizonts may be found in impression smears from most internal organs. Piroplasms can sometimes be found in the blood of carrier animals. Polymerase chain reaction (PCR) tests and DNA probes are sometimes used to detect and identify Theileria species. Antibodies to T. parva and T. annulata can be detected with an enzyme–linked immunosorbent assay (ELISA) or an indirect fluorescent antibody test. Serologic tests may not be sensitive enough to detect all infected cattle, and cross–reactions can occur with other species of Theileria (Young and  Groocock., 1998).
2.5 Staining techniques
Giemsa staining

Blood sample was collected from ear vein of each animal. Thin blood smear was prepared on grease free glass slide, air-dried, fixed in methanol for 2–3 minutes, stained with Giemsa at a dilution of 5% in PBS for 30 minutes. The stained smears were observed under oil-immersion lens (100x) for the presence of theileria based on morphology as described earlier (Soulsby., 1982; Urquhart et al., 1996).   
PCR reactions
The primer sequences, cycling conditions and the expected size of the amplified products are    F-5’AGTTTCTGACCTATCAG 3’ and R-5’TTGCCTTAAACTTCCTTG 3’ , Small subunit  ribosomal RNA, 94ºC-1 min; 60ºC-1 min,72ºC- 1 min;  ( D’Oliveira  et al., 1995).

 PCR protocols described previously for Theileria genus , Theileria annulata  , Trypanosoma evansi and Babesia bigemina   were followed. For T. evansi and B. bigemina, genomic DNA of the respective parasites were used as the positive control. DNA isolated from the whole blood of a T. annulata infected cattle (from Namakkal, Tamilnadu) was used as positive control for T. annulata specific PCR and Theileria genus specific PCR. But in case of our theileriotic patient PCR was not performed.

2.6 Treatment option of theileriosis
Sanitary prophylaxis
Bovine theileriosis is generally controlled by the use of acaricides to kill ticks, but Sanitary prophylaxis is not sustainable.Acaricides are expensive, they cause environmental damage, and over time ticks develop resistance to them requiring newer acaricides to be developed.More sustainable and reliable methods for the control of theileriosis that deploy a combination of

strategic tick control and vaccination are desirable, however, these are yet to be successfully applied on a large scale in endemic areas.Sanitation and disinfection measures are not generally effective in preventing transmission of theileriosis.(Kahn et al., 2004).
Medical prophylaxis
Chemotherapeutic agents are used to treat the cattle with theileriosis likeHydroxynapthoquinones (paravquone and buparvaquone) 8-amino quinoline derivatives (primaquine and pamaquine),Quinazolinones (halofuginone lactate).Antibiotics tetracycline, Carbanilide derivatives (immidocarb) buparvaquone are available to treat T. parva and T. annulata Infections.Treatments with these agents do not completely eradicate theilerial infections and lead to the development of carrier states in their hosts.  Buparvaquone “Butalex” is given @5 mg per kg body weight( Hall  and Baylis., 1993).
Live attenuated vaccines

Reliable vaccines of known efficacy have been developed for T. parva and T. annulata.For T. annulata, the vaccine is prepared from schizont-infected cell lines that have been isolated from cattle and attenuated during in-vitro culture. The vaccine must remain frozen until shortly before administration. Vaccination against T. parva is based on a method of infection and treatment in which cattle are given a subcutaneous dose of tick derived sporozoites and a simultaneous treatment with a long acting tetracycline formulation.  Immunized animals usually become carriers of the immunising parasite stock(s) .Consideration should be given to the risk of introducing new isolates into an area where they may become established through a carrier state(WHO., 2008).
Recombinant vaccines
Experimental subunit vaccines are being developed for ECF, and ideally will contain antigens

from both sporozoite (as the p67 protein) and schizont stages. An improved p67 vaccine has been

tested in the field and might be available soon.

Blood transfusion
Blood  transfusion  is indicated in some critical conditions where the patients are suffers from severe anaemia like haemoprotozoal diseases such as theileriasis, babesiosis, anaplasmosis, leptospirosis (Bhikane and Kawitkar., 1984). Blood  transfusion  is  desired if  the  recipient  PCV level  become  below 18%(Pichler and Turanwald., 1995).
2.7 Indications for Blood transfusion
Blood  transfusion  is  performed   in  some  crisis  condition  like  anaemia  due    to  acute haemorrhage , trauma, accidents, surgical operations  and  chronic haemorrhages  like  parasites  (Haemonchus, Strongyles, hookworms),abomasal  ulcers,  theileriasis, babesiosis, anaplasmosis, leptospirosis (Bhikane and   Kawitkar., 1984), Phosphorus deficiency haemoglobinuria, bacillary haemoglobinuria  e.t.c. other causes  are like bleeding disorders  due to thrombocytopaenia, Coagulopathies. Hypoproteinaemia, undernutrition, Parasitism, and  burns.
Following  haemorrhage , when replacement  of  circulating  volume  is the  main  requirement  crystalloids  or  colloids  can  be  used  but , if  blood  loss   severe,  they  may  cause  haemodilution  that  the  oxygen  delevary  is  seriously  compromised. it  is  generally  accepted  that  an  acute fall of  PCV below 18% is an indication for  a  whole  blood  transfusion.The   volume  transfused  is  usually  around  10-12%  ml/kg repeated, as required  ,to  maintain  the  haematocrit  above  18% .(Michel et al., 1998). Acute  blood  loss  may  also  occur  in  any  accidental  injury,  on  which  blood  transfusion  is  emergency  needed  for  the  patient .
 2.8 Bovine  blood  transfusion  : Facts  and  figure
Normal  blood  volume  is  8%  of  body  weight (a  300  kg cow  has  24 Liters  of  blood). Normal  adult  bovine  PCV  is  24-38%. A healthy  adult  cow  can  donate  10  to 15  ml  of  blood/kg  body  weight  without  danger. Hemorrhagic  shock  occurs  when  30 -40%  of  the  total   blood  volume  is  lost. The administration  of  blood   to  an  anemic  adult  cow  will  raise  its  PCV  by  approximately  0.75%  per  littre  of  blood  given. The  clinical  difference   between  a  cow  with  a  PCV  of  14%  often  remarkable  and  very  satisfying. The  lifespan  of  transfused  red  cell  may  not  be  very  long,  but  the  excellent  recovery  rate  indicate  that  red  cells  production  by  the  recipient animal  is  compensates  well.Repeated  transfusion  increase  the  risk  of  transfusion  reaction (Braun  et al,. 1991).
Blood  groups : Eleven  blood  groups  have  been  identified  in  cattle. In cattle, groups B  and J  have  the  greatest  clinical  relevance. The  B  group  is  a  very  complex  system,  with  60  different  antigens. 
Selection  of  a  donor : The donor cattle should be apparently healthy, free from infectious diseases and   not having  pregnant. It should have   haemoglobin  level more than 13 gm% and PCV values  more than  40% . It  should  have  normal  body  temperature  and  pink  colour  eye  mucosa. It should be from same species and preferably from same breed. It  should  be  non lactating  cows. It  is  the  best  to  select the  mother  as  a donor  and  second  opinion  is  to  select the sib(Braun et al., 1991).
Selection  of recipient : The recipient cattle may be severely anaemic ,PCV  less  than  12%, acute  blood  loss ,soft  pulse, heart  sound  found  in  lumbar  region.
Precautions: Carefully  selection  of  healthy  donors.The  bottle should be rotating  during the collection of blood. Perform of cross- matching   of  blood  prior  to  transfusion is insured. The  stored  blood warm    to  body   temperature  before  transfusion. The  blood is filtered  through  sterile  gauze,  if  froth  is  formed. Transfuse  blood  slowly with  avoid  giving  large  amount of  blood.Antihistaminics given  before transfusion.(Bhikane and  Kawitkar., 1984).
CHAPTER III
Materials and methods

3.1 Materials : A donor cow was selected for blood collection. Supportive treatment was provided to the  recipient  cow.Thermometer, Blood bag, Syringe, , Giemsa stain, Microscope, Slides cover slip,  Saline set and  other  drugs were arranged to the clinic.
3.2 Study period :  The study was carried out  at Veterinary  College and  Research  Institute, Namakkal, Tamilnadu, India  during my internship placement period from 01 October ,2012 to 15 October ,2012.
 3.3 Outline of the Study design:
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▼
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3.4 Diagnostic procedure
The  study  was  performed  in  a  Jersey  cattle  of  4  years  of  age  and  100 kg  body  weight , in  Veterinary  College and  Reasurch  Institute  of  Namakkal , India. As  the  owner  brought  the  animal  from  60 kilo meters distance   from  the  clinics  so,  it  was  given  to  rest  for  20 minutes  and  then  general  health  status  was  checked .
The cattle was unable to stand due to serious weakness.The visible mucous membranes were pale and icteric .The superficial lymph nodes were very swollen and palpable. Numerous tick were found on the dewlap and flank region during close observation of the animal. The rectal temperature of the cattle was 104◦F, pulse was  80/min ,and respiration  was  rapid  and  shallow.The urine was brown in color. On the basis of above signs and symptoms it was suspected that the cattle was infected with theileriosis.For confirmatory diagnosis we decided to perform different laboratory blood tests. 10 ml blood was collected from the animal which was sent to the Physiology laboratory to know the level of PCV and Hb in blood.
The clinical based tests  and  diagnosis  showed   that  the  cattle was infected with  Theileriosis. The animal was  severely anaemic  condition. Its PCV level was 15% and Hb level was 6(g/dl),the levels were critical and risky for the animal.  

3.5 Treatment:

The cattle was treated with Oxitetracycline  and  Dextrose  saline, NSAID and some heamatinic drugs.But the condition of the cattle was very serious.The blood parameters was below the normal ranges.So  the  duty  doctor  decided  for  blood  transfusion  to  the  animal on the basis of her condition with other  treatment. The  cattle  was  treated  with  Buparovaquone @ 2 mg/ kg  body  weight(ButalexTm) at first  day , and a  course  of  Oxitetracycline  and  Dextrose  saline  were also given  for  3  days in India.The blood transfusion was performed with maintaining the all required conditions.  As it was the first time for the recipient so, cross matching was not done.  

3.6 Procedure of blood transfusion
Collection of blood from the donor cattle:

At first a donor animal  was  selected  for  blood  collection. Donors PCV and Hb level was checked.The blood collecting needle, infusion set and blood bags were arranged. Before collection of blood the site at jugular vein was disinfected using iodine solution.There was collected about 4 bags (1400 ml) of blood from the donor according to the required amount to the recipient. After collection of blood fluid therapy was given to the donor to maintain its normal blood volume. In  cattle  first  transfusion  can  be  done  without  cross-matching   however, it is essential if the recipient is receive blood from the same donor more than one time. We applied  the  “ Oehlecker's Biological Test” method  for  transfusion  of  blood.(Bhikane and Kawitkar., 1984). This test is suitable under field conditions where cross- matching is not  possible. In this method 10ml. blood is injected to the recipient and observe for 10 - 20 min. If there is no untoward reaction, then remainder of blood can be  transfused without   any  risk.
After collection of blood from the donor cattle blood was kept in blood bags containing anticoagulant. The blood was transfused to the recipient cattle very quickly. The blood was  administered to the recipient cow through  the  jugular  vein using a intra venous  transfusion  set  which  was  connected  with a 16 gauge  intravenous  canula. Before transfusion of blood antihistaminic( pheneramine meleate) and  steroidal  drugs were given  to  the  recipient to minimize any hypersensitivity reaction. For the  first  10  minutes  blood  was  transfused  at  the  rate  of  70  drops  per  minutes. It was due to observe any transfusion reaction.  Respiration, pulse rate, rectal  temperature instantly were recorded.           
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3.7 Amount of  blood was transfused
In  a  gross  calculation  generally  up  to  500ml to 1000 ml  of  blood  can  transfuse   in an adult  cattle, according  to  the  severity  of  the  anaemia  and  body  size  of  animal. But  actual  amount  of  transfusonable  blood  should  be  calculated  on  the  basis  of  PCV  parameter(Pichler and Turanwald., 1995).
           Desire PCV – Recipient PCV

Volume of   blood  required  = -----------------------------------  x70 x body weight of recipient(kg).                                                             Donor  PCV

                                                                22 – 15

          Volume  of  blood  required = -----------------------x 70 x 100(kg)

                                                                 35

                                                       = 1400ml  blood

                                             = 1.4 Litre  or  4 bags (each bag contain 350 ml blood)

Here ,the recipient cattle  PCV was 15 and the donor cattle  PCV was 35. Body  weight of recipient cattle was 100 ,and 70 is a constant number.So after calculation through the formula we supplied  1.4 Litre blood in the receipient cattle.
CHAPTER IV

Results and discussions

 After blood transfusion the patient  was kept under close observation and regular monitoring. To ensure the condition of patient blood tests was performs at  3rd and 7th  days and  the data was record in a sheet  for comparing  the condition of the patient.  
Table 4.1. Parameters of the animal before treatment and after treatment. 
	Parameters
	Before treatment
	After treatment

	
	
	1st Day
	3rd day
	7th day

	Body coat
	Tick  infesteted  skin
	Tick found
	Less in number 
	no  tick  

	Lymph nodes
	swollen
	swollen
	Swollen reduced
	Normal  in size

	Mucus membrane
	pale
	Instant slightly pink
	More pink
	Normal pink

	Temperature (◦F)
	106
	103
	102
	102

	Color of urine
	Brown
	Slightly brown
	Slightly straw
	Straw

	(PCV) %
	15
	18
	20
	25

	Hemoglobin(g/dl)
	6
	7
	8
	10


The recipient cattle was severely emaciated with heavy tick infestation on her body coat. The superficial lymph nodes were swollen,  pale icteric mucous membrane with brown color urine were observed  before blood transfusion of the animal. PCV and Hb level were below the normal ranges . After transfusion of blood the pale mucous membrane became slightly pink and  instantly  the PCV and Hb level  were raised near to normal ranges. After three days of treatment the swollen lymph nodes became reduce in size and brown color urine turned into normal (straw) color. The PCV and Hb level was raised 22 and 10 respectively  at 7th day. Body temperature was also  turn into normal.
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Treatment options for benign theileriosis are limited.There is currently no drug registered for the treatment of benign theileriosis. Some veterinarians have reported variable responses to treatment with certain  and antiprotozoal drugs  but there are residue risks and these drugs should be used only under veterinary supervision.Blood transfusion has been performed occasionally on valuable animals. In Australia blood transfusion for such type of heamoprotozoal diseases are commonly practiced (Callow LL., 1984). Animals improve following transfusion but it is expensive and not practical if multiple animals are involved.An experiment of Pakistan Shows that two goats were severelly anaemic condition due to babesiosis,  after transfusion of blood they became fully cured(Coetzer et al., 2004).We know  that  blood  transfusion  is  desired if  the  recipient  PCV level  become  below 18%(Pichler and Turanwald., 1995).Our  recipient  cows  PCV  was  15% . After  transfusion  of  blood  the  recipient  cattle  PCV level was 22%, which  was  near  to normal (24-38%) range. And the Hb level also increased from 6 to 8 (g/dl).On daily observation we  found  gradually improvement of the animal. The mucous membrane of  eyes  and  vulva became slightly pink in color. The swollen of lymph nodes had been reduced day by day. Animal tried to stand up on 2nd day of blood transfusion. She took feed with normal appetite. The animal  was  cured  fully with  its  normal  blood  parameters at 7 days observation. The  blood  transfusion  in  theileriosis  in  cattle  was  successful  without  any  risk. It  may  be  a  scientific  treatment  for theileriosis. As  there  was  available  large  animals(in India)  as  a  donor  in  the  clinics  so, there was no problem and did not faced any hazards.
Blood is the main connective compounds of the body, if the blood level is dramatically decreased whole body mechanism   disrupted, so for saving of lives we supplied blood from outside, that is blood transfusion. After  transfusion the PCV level increased by 22%, which was around normal range. In this case, we gave blood without cross-matching, in case of first time blood transfusion is not so important (Harrell and Kristensen., 1995). And the availability of suitable cross-match donor is also rare. So we gave blood without cross-matching. After blood transfusion the mucous membrane became pink, which indicated the condition of the patient was improved. In this case, for the control of hypersensitivity reaction we used antihistamines (Pheneramine meleate). Under medication period, the condition of patients was gradually improving, pulse rate, PCV, Hb was increased. After blood transfusion The PCV level was increased, on day 3: PCV was founded 20% and 7th days PCV was found 22% which was around normal level. The condition of the patient was also improved gradually.
CHAPTER V
Conclusion

Timely  administration  of  blood  in  case  of  severe  anaemia  in  cattle  is  relatively  simple matter and  clinically  very  rewarding. Theileriosis  is  available  in  the  field  level  in  our  country. We treat these cases by using  different types of anti protozoal drugs. But in some severe cases it is not enough to treat the animal only by drugs. Some modern techniques can be apply in such types of critical conditions. Blood transfusion  is a modern techniques which can be use as an alternative treatment procedure for  bovine theileriosis. Blood transfusion was successful in theileriosis in cattle without any hazard. As  the  maximum  farmer  live  in  the  village areas. This  new  technology  of  treatment   can  be  disseminated  among  them. It  can  be  practice  in field level  of   Bangladesh . Blood  transfusion  is  also  a  economic treatment  procedure  for  the  farmers   with very low cost. The  whole  procedure  takes  about  60 to  80  minutes and with a very low cost. It is often economically justifiable. we  can  apply  blood  transfusion  as  a  treatment  procedure  in  theileriosis  easily  and  safely  with  careful  observation.
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Figure:2) Storage of blood in blood bags. 





Figure:1) Collection of blood from donor cattle.








Figure:3) Transfusing of blood to the recipient cattle.








Figure:4)  Blood infusion set. 





Figure: Graphical presentation of the changes of PCV, Hb in blood of a theileria     affected animal before and after treatment.
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