A clinico-epidemiological study on bovine FMD in Tangail region in Bangladesh.

Abstract

Foot and Mouth disease is an acute contagious febrile viral disease of all cloven-hoofed animals affecting mainly cattle, buffalo, sheep, goat and many species of wild life. The disease is characterized by the formation of vesicles in the mouth and feet some times on the skin of udder and teats of females. The morbidity rate of this disease is very high. The mortality rate of the adult cattle is usually less than 5 percent, but in the young this may however be as high as 70 percent due to myocarditis (Ival Arther et al. 1973). In Bangladesh FMD is considered to be the disease affecting mainly the bovines & goats with high incidence in bovine SPP. The study was conducted during the period of 17 December 2008 to 21 February 2009 in Upazilla Veterinary Hospital, Dhanbari, Tangail. to know the estimation of disease frequency relative to geographic area, demographic information of FMD. About 41 animals were found as positive case of FMD out of 120 Cases. The incidence of FMD at mushuddi Union was higher (16.7%) than Dhanbari (10%) and paiska Union (7.5%), 100% mortality was observed in young animals less than 1 year old, and no mortality observed in adult animals above 1 year old. Female animals were more affected (78%) than male animals (22%) and cross bred animals were more affected (61%) than local non-descriptive animals (39%) out of 41 FMD affected animals. From the study it is observed that stall housed animals were less affected (19.5%) than mixed (Stall + Loose) housed animals (80.5%).  
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Chapter-I

Introduction:

FMD is an extremely contagious, acute and highly communicable viral disease caused by aphthovirus belonging to the family Picornaviridae existing almost exclusively in cloven-footed, domesticated and wild animals. The virus is an Icosahidral nacked particle of about 25nm. in diameter. The strain of virus is changeable; immunity of one strain cannot protect the other strain. The disease is characterized by the formation of vesicles and erosions in the mucosa of the mouth, external nares, muzzle, feet, teats, udder and rumen pillars. The earliest description of Foot and Mouth Disease (FMD) was recorded in 1414 by Hieronymus Fracastorius in Northern Italy (Sard, 1978) but it has constituted a major threat to the health of livestock for at least 450 years worldwide (Hyslop, 1970). FMD occurs in most of the major livestock producing countries of the world except North America, Central America, Australia, NewZeasland, Japan and Ireland. Several countries in Europe, especially Great Britain and some of the Scandinavian countries are generally free for periods of several years. There are 7 distinct types of virus identified as Types O, A, C, Southern African Territories (SAT-1, SAT-2, SAT-3) and Asia-1. O type is a common in Bangladesh, but A, C and Asia-1 also identified in our country (Blackwell, 1980). 

Out break of FMD in Bangladesh is round the year, but more sever during winter and rainy season. The virus is transmitted by air or aerosol, inhalation or ingestion, direct contact. The virus is also transmitted by contact with infected animals, by infected animal products and by contaminated objects. It then passes into the blood stream and is carried via the circulation to the predilection site, generally the mucous membrane of the respiratory tract or mouth. Under favourable conditions, and provided sufficient virus is present the cells of predilection site are invaded and the virus multiplies until the cells finally rupture resulting viremia association with execution of virus form the respiratory tract and in feces, urine, saliva and milk. After some time the virus may come to rest in the epithelial tissue, between the hooves and the skin of the coronary bands and also sometimes in the teats and udder of cow. Multiplication of virus then occurs at these sites causing formation of vesicles. Rupture of these vesicles cause release of more virus thus favouring the spread of the disease to other animals. Animals, which have apparently recovered may become carriers of the virus for long periods of time and they may become carriers of the virus for long periods of time and they may serve as foci for new outbreaks of the disease, sometimes with new subtypes. (Bacharach et al. 1968).

Objectives of the study: 

i) To estimate the disease frequency in relation to age, sex breed and demographic information. 

ii) Identification of health status of animals through clinical sign and history from owner. 

Chapter-II

Review of Literature 

In Bangladesh FMD is endemic but sometimes it appears in epidemic form (Sard, 1978) Cattle were the most commonly affected species. All the outbreaks of FMD are not reported and recorded properly due to defective recording and reporting system. Although there is no published report, it is clear that the incidence, mortality, management complication and economic loss due to FMD is very high (Radostits et al. 1989). 

The disease remained consistent or endemic through out the year. FMD is enzootic in Africa, Europe, Asia, Japan, the Philippines and South America. Many countries in Europe, Asia, Japan, the Philippines and South America. Many countries in Europe, for example, the Scandinavian countries, Albania, Ireland, and Luxembourg, have not had FMD for 20 years. Eastern Europe is generally free except for the German Democratic Republic (GDR) and the USSR. In modern times the most important new territories invaded by the disease have been Mexico, where it followed the introduction of cattle from Brazil and Canada, where the virus was apparently introduced in the baggage of a European immigrant (Blood, 1989). In both instances the disease was promptly controlled and eradicated but the movement of cattle and cattle products between the affected countries and the United States was brought to a standstill. Outbreaks also occur from time to time in Britain and in the Channel Islands being introduced from Europe and South America. There was a massive outbreak in 1967-68, which lasted for 8 months and looked at one time as though it could not be contained. It was, and the only outbreak since then, in 1980, quickly controlled (Radostits et al. 1989). The eradication of foot and mouth disease from Mexico in 1954 restored North America to its previous status of being free from the disease. Losses due to the disease occur in many ways although loss of production the expense of eradication and the interference with movement of livestock and meat between countries are the most important economic effects. When the disease breaks out in susceptible cattle it spreads very rapidly and the morbidity approximates 100%. Although the mortality is usually low severe outbreaks of a more violent form sometimes occur with a mortality of up to 50% (Blackwell, 1980). 

The disease is most important in cattle but pigs, goats and sheep are also affected, some strains of the virus being limited in their infectivity to particular species. The importance of these small stocks is largely as carriers of the disease to cattle (Blood, 1989). In enzootic areas periodic outbreaks occur which sweep through the animal populations and then subside. In cattle the immunity which develops after natural infection varies between 1 year and more than 4 years. Foot and mouth disease has different epidemiological characteristics in the different animal species. It is suggested that the roles are those of maintenance of the infection, then multiplication of the virus, and finally the major clinical manifestations of the presence of the virus (Radostits, 1989). 

FMD is endemic in Bangladesh and widespread outbreak in epidemic pattern occur throughout the country (kamaruddin and Pandit,1988),of the seven types of FMD virus, four types (A,O,C and Asia-1) and two subtype(A5 and A22) have been identified in cattle to be associated with clinical outbreaks(Chowdhury et al,1994 a,b,1996).It is customary to consider the clinical signs of FMD first, as they affect the individual and secondly as they appear in the herd. This is probably justified where cattle are concerned for this animals the disease acute and relatively unmistakable. The fact that several animals may be suddenly and almost simultaneously affected with the severe mouth and foot lesions that characterizes the disease may be very valuable in guiding the clinicians to a diagnosis of it’s cause. In Bangladesh FMD is considered to be the disease affecting mainly the bovines & goats with high incidence in bovine SPP.
Characteristics of FMD 

Lesions begin with pyknosis of the nuclei of the cells of the basal layer of stratified epithelium. Most frequently on the tongue or in the epithelium of the coronary band on the foot. Virus recovery studies suggest that initial site in infection after exposure in the cells of the dorsal surface of the soft palate. On the more obvious sites in the mouth and on the foot, vesicles developed rapidly and lose of the epithelial covering takes place with in 12-24 hours. In the absence of secondary infection, the resulting ulcers heal quickly. The characteristics signs of infection at this site in the calf are a stripe appearance of the musculature, which has been described as ‘Tiger heart disease’. In young animal death may follow through muscle involvement without the characteristic vesicular lesion (Sard, et al., 1978). Panting is the common feature following FMD infection. This is suggested to be linked up with lesions in pituitary gland and thermoregulation (endocrine disturbance) anemia (Sard et al., 1978). Vesicles are not pathognomonic for FMD alone, since they are also associated with vesicular stomatitis (VS). Classical vesicular lesions may not be found; when they occur they usually rupture leaving eroded, hemorrhagic, granular mucosal surfaces of the nose & mouth, as well as the skin, epithelial tissues of the feet & other regions. Gastrointestinal lesions may be found at necropsy, particularly of the rumen. In rare cases lesions of the perineum, vulva or scrotum are seen. Tiger heart (gray, white or yellowish myocardial lesions) may be seen in calves (Kamaruddin et al., 1988). 

Transmission: 

FMD virus enters the body either by inhalation or ingestion. If then passes into the blood stream and is carried via the circulation to predilection site, under favourable condition and provided sufficient virus is present the cells of the predilection site are invaded and the virus multiplies until the cells finally rupture resulting viraemia associated with excretion of virus from the respiratory tract and the faeces, urine, semen, saliva and milk (Sard D.M., 1978). Thorough semen then disease can transmitted into other country (Chowdhury et al., 1994). Multiplication of virus then occurs at those sites (hooves, teats, skin of coronary band causing formation of the vesicles. Rupture these vesicles cause release of more virus thus favoring the spread of the diseases to other animals. Susceptible animals are infected with the diseases either by direct contact with infected animals (Sard et al., 1978) or indirectly by contact with materials contaminated with virus. Animals which have apparently recovered may become carrier of the virus for the long periods of time and they may serve as foci for new out breaks of the diseases, sometimes with new subtypes (Sard et al., 1978). 

Diagnosis: 

Collection of specimens for laboratory confirmation: Specimens include the following Esophageal pharyngeal fluid obtained with a probang deposited in sterile tissue culture medium containing antibiotic, vesicle fluid collected with aseptic technique in a sterile vial; lesion scrapings or epithelial flaps placed in tissue culture medium containing antibiotic, paired sera from individual animals or sera from separate animals taken at early and later stage. All specimens are immediately frozen for shipment (Preferably) or placed in glycerol. Specimens packed in dry ice must be completely sealed to prevent the introduction of CO2 gas and a subsequent drop in pH, which can destroy the infectivity of the virus (Blackwell, 1980). Laboratory confirmation: Laboratory tests for confirmation include: Complement fixation, virus neutralization, agar-gel precipitation, cross-immunity tests and ELISA is essential (Hamblin et al., 1984). 

Treatment 

There is no known treatment but nursing and supportive antibiotic therapy may improve healing (Dhennin, 1976). 

Prevention and control of FMD 

There are two proven methods applied to control FMD all over the globe. a) Control by vaccination and b) Control by eradication. 

Control by vaccination: 

In enzootic area, where this contagious virus remained and maintain its persistence in the nature as well as well as in reservoir host. It is very difficult of control in susceptible animal population. First of all, several types of virus strain are responsible for FMD. These (O, A, C, Asia-1, SAT-1, SAT-2, SAT-3) strain should identified and recorded, other than natural host of the virus should be identified. Regular vaccination against foot and mouth disease is a way of life for most of the world. Europe, Asia, Africa, South America and South East Asia are heavily infected with the disease. Even in those countries which are free of the disease a fallback position to regional vaccination is usually maintained (Blood, 1989). Killed trivalent (containing O, A and C strains) vaccines are in general use. The virus is obtained from infected tongue tissue, a tissue culture of bovine tongue epithelium or other tissue culture. Baby hamster kidney (BHK) is a favored viral culture medium and BHK vaccine is fast coming into general use (Fraser et al., 1990). 

Control by eradication: 

Some of the Island countries where there is no land border, such as NewZealand, Australia, UK etc. These countries are free from FMD. If there is any outbreak occurs, all animals of that farm will be killed and disposed. This method of eradication is called test and slaughter method (Radostits, 1989). 

Chapter-III

Methodology 

Study area: The study area was veterinary clinics (Upazilla Veterinary Hospital, Dhanbari, Tangail). 

Study period: The study was carried out during the period of 60 days starting from 17th December 2008 to 17th February 2009. 

Reference population: Cattle population around the veterinary clinics Dhanbari, Tangail. 

Sampling and study population: The study was conducted among the diseased cattle that were brought to the hospitals and through random field visits during the part of internship period. Among them 41 cattle are found as FMD positive out of 120 cattle. 

Study design: Cross sectional study. 

Data collection: Data were collected through a questionnaire which is shown in the appendix. 

Case definition: For Foot and Mouth Disease (FMD). 

Following clinical signs were considered to diagnose a case as FMD: 

· Temperature ranging from 104-106 0F

· Profuse salivation 

· Erosion on the dorsal surface of the tongue 

· Foot lesions in the inter digital spaces 

· Depression and dullness 

· Anorexia 

Diagnosis of the Disease during study: 

The disease was diagnosed on the basis of clinical sign only in the filled condition. There was high fever, profuse salivation, sloughing of epithelium of tongue, lesion on muzzle, Nostril, inter-digital space and anorexia. 

Treatment: As FMD was a viral disease, supportive local therapeutic and systemic antimicrobial were considered to use. 

Measurement of different variables: Age, sex, breed of cattle and duration of illness were taken through interviewing of farmer’s and physical examination of individual case.
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Fig: tongue lesion of FMD
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    Fig: frothy salivation of FMD.                         Fig: foot lesion of FMD
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Fig: Post mortem of calf
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Fig: Collection of FMD Affected heart of calf.

Chapter-IV

Result and discussion

Diseases that were found during Upazilla veterinary hospital (UVH) rotation, their number and percentage given below:


Table – 1: Diseases found in UVH.
	Name of diseases
	Number & percentage

	FMD
	41(34.16)

	Humpsore
	4 (3.33)

	Urolithiasis
	4 (3.33)

	Bloat
	2 (1.67)

	Poisoning
	2 (1.67)

	Dyspnea
	1 (0.83)

	Abscess
	2 (1.67)

	Colic in horse
	2 (1.67)

	Simple in digestion
	5 (4.17)

	Mastitis
	5 (4.17)

	Retained placenta
	3 (2.5)

	Anestrous
	5 (4.17)

	Milk fever
	2 (1.67)

	Papillomatosis
	4 (3.33)

	Atresia ani
	1 ( 0.83)

	Parasitic infestation
	37(30.83)


During UVH rotation I have found 120 number of clinical cases in large animals. Among them 41 were FMD positive and all were non vaceinated, 37 were Parasitic infection humpsore 4, urolithiasis 4, Bloat 2, Poisoning 2, Dyspnea 1, Abscess 2, Colic in horse 2, Simple in digestion 5, Retained placenta 3, Anestrous 5, Milk fever 2, Papillomatosis 4, Atresia ani 1,and their Percentage also shown in table -1. 

The study was conducted during the period of 17 December 2008 to 21 February 2009 in Upazilla Veterinary Hospital, Dhanbari, Tangail. to know the estimation of disease frequency relative to geographic area, demographic information of FMD. About 41 animals were found as positive case of FMD out of 120 Cases. The incidence of FMD at mushuddi Union was higher (16.7%) than Dhanbari (10%) and paiska Union (7.5%), 100% mortality was observed in young animals less than 1 years old, and no mortality observed in adult animals above 1 years old. Female animals were more affected (78%) ( Graph 1)  than male animals (22%) and cross bred animals were more affected (61%) than local non-descriptive animals (39%) out of 41 FMD affected animals. From the study it was observed that stall housed animals were less affected (19.5%) than mixed (Stall + Loose) housed animals (80.5%).  
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From the graph it is seen that female animals were more affected than male, It may be due to the less number of male animals in Comparison to female in my study. Mixed housed animals were more affected than loose and stall housed animals. The stall animals less affected may be due to proper cleanliness and Continuous monitoring and mixed housed animals were more affected due to chance of contact with other affected animals. Cross bred animals were more affected than local animal due to their less favorable environmental condition. From my study it is seen that animals that were range from 1-6 years are more affected than young and older animals, this may be due to less number of young and old animals present in the study area.
                                                     Limitations:

· The vaccination data were not recorded properly; Most of the farmer cannot say the vaccination history. 

· Sensitive diagnosis like serological test was not possible to perform. 

· Need more no. of cases for having precise conclusion. 

· Management factors could have correlated with FMD. 

· The production impact was not assessed due to FMD.

Chapter-V

Conclusion

FMD is a serious problem in Bangladesh. Though mortality rate in adult is low (less than 5%), but it led to severe economic losses in the from milk, draft power and calved mortality and seriously affected the agricultural output due to shortage draft power. Milk and meat production has also been severely reduced as 68% and 5% respectively (Rahman, et, al., 1991) Livestock population is subsequent year is greatly reduced due to high calf mortality, abortion and infertility of dairy cows. Therefore, the effective measure should be taken to prevent the out break of FMD. Type and subtype identification and vaccination against type is important to prevent the out break of FMD. Cross bred, female, younger age of both sexes and non-vaccinated cattle were more commonly affected with FMD than local, older ages of both sexes, vaccinated cattle respectively. Early diagnosed cases were treated successfully with broad spectrum antimicrobials (e.g. sulfadimidine-Na & oxytetracycline) and other antiseptics (PPM and sohaga). 
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APPENDIX
Case Recording Sheet at UVH

1. Case No. ........................
Date: .........................

2. Age: ............................ Sex: a) M        b) F          Breed:      a) Local       b) Cross 

3. Health Status:   a) Very good          b) Good           c) Poor 

4. Farmer’s Address: 

Name:........Village:...........P.O:............., P.S:.............., Dist: .....................
5. Type of housing: a) Loose     b) Stall       c) Mixed. 

6. Colostrum feeding: a) Yes b) No. 

7. Time allowed for colostrum feeding: 

a) 1st 12hrs.   b) 1st 24 hrs    c) As long as available   d) Not at all. 

8. Do you practice routine Vaccination:   a) Yes     b) No. 

9. If yes what kinds of vaccine you use: a) BQ b) Anthrax   c) FMD 

10. Frequency of common disease (last 6 months): 

a) Mastitis b) FMD c) BQ d) Lameness e) HS    f) Babesiosis. 

11. Any diseases at present: 

a) Mastitis b) FMD c) BQ d) Lameness e) MS    f) Babesiosis. 
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