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INCIDENCE, CLINICAL OBSERVATION AND THERAPEUTIC MANAGEMENT OF FMD IN CATTLE AT FARIDPUR DISTRICT

ABSTRACT

A study was carried out on Foot and Mouth Disease in Faridpur Sadar in Faridpur District. Both prospective and respective data were collected during my placement schedule . Total 289 animals were observed in my Upazilla, among those 133 were bulls , 156 were cows where 64 bulls and 71 cows were affected.

Percentage of FMD varied significantly in different host species with higher incidence in bull (48.12%) followed by cows (45.51%) during my Internship period of 2 months .The rate of FMD increased with increase of age .The observed main clinical signs were high temperature , profuse salivation ,vesicle found in the mouth ,tongue ,muzzle ,dental pad, coronary bend and interdigital  space. The observed pathological lesions were vesicular lesions on the mouth especially in the tongue ,lips , gum , dental pad, coronary bend and interdigital space. Rupture of vesicles & secondary bacterial infection may occur. The economic loss due to consequence of  FMD in cattle was very high in terms of mortality and decreased production. So proper vaccination schedule needs to control  the disease.
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CHAPTER-I
INTRODUCTION
Foot and Mouth Disease (FMD) is an epitheliotropic viral disease affecting the cattle, buffalo, sheep and goat for several countries. The causal agent was  one of the first characterized viruses. It remains one of the most economically important viral diseases of farm animals that cause substantial reduction in productivity. It is a highly contagious disease that causes severe economic loss in terms of calf mortality and reduced productivity of the affected animals. Among infectious disease in Bangladesh , FMD is an endemic disease which is found year round althrough highest incidence occur mainly at the end of rainy season (Rahman et al,1988). The occurrence of disease in draft cattle during land preparation has been contributing to a lot of sufferings of the farmers that lower crop production in locality. Types of FMD virus in Bangladesh were reported as A, O, Asia 1 and subtype A22. The determination of economic losses that incurred from the disease in milk shed area would help in precise disease   control planning by the farmers and government as well. The study describes an outbreak of FMD in domestic animals including cattle, buffaloes, and sheep/goats and the types and subtypes of virus found during the outbreak and the economic losses occur in Faridpur Sadar in Faridpur District . The present study was designed to know the incidence of FMD in cattle and their therapeutic management against the disease. 
Objectives of the study :

-To study the clinical observation and management of clinical case of FMD in cattle.

-To measure the incidence of FMD at Farirpur District.

-Sex wise distribution.

                                                         CHAPTER-II
REVIEW OF LITERATURE

FMD is an acute febrile viral disease of cloven footed animals. The causal agent of this disease is a small , non enveloped, icosahedral virus, a member of the virus named Apthovirus in the family Picornaviridae .In Bangladesh out of 7 serotypes of virus only 4 types (O,A,C,Asia-1)has been demonstrated in endemic basis (Islam et al;1985).

An important feature of FMD is that the virus may be recovered from the oropharynx for a varying period after an animal has been infected; if the period is longer than 28 days and the animal is classified as persistently infected or a carrier (Van Bekkum and others;1959, Hedger and Stubbins;1971).

The main site where the virus persists in the epithelium of the dorsal surface of the soft palate (Burrrows;1966,Prato Murphy and others;1994 et al).

Virus being transmitted from carrier cattle to susceptible cattle . For example in Australlia on 1871/72 and more recently in small ruminants of Saudi Arabia (Hafez and others;1994 and Hedgerane Stubbins ; 1971) .

In Africa, the virus has transmitted experimentally from cape buffaloes to cattle  (Hedger and Condy; 1987,Dawe and others ;1994).
FMD virus enters into the body either by inhalation or ingestion . If they passinto the blood stream and carried via the circulation to predilection site under favourable condition  and provided sufficient virus is present the cells of the predilection sites are invaded and the virus multiplies until the cells finally rupture resulting viraemia associated with excretion of virus from the respiratory tract and the feces, urine , semen, saliva and milk (Sard DM.1978).Through semen the disease can be transmitted into other country (Chowdhury et al;1994).Susceptible animals are infected with the diseases either by direct contact with infected animals (Gomes et al.1979) or indirectly by contact with materials contaminated with virus.

The prevalence of this virus is found throughout the year and the attack rate gradually increased from june to july (Chakrabarty et al.1979 & Prased et al. 1981).

Cross bred animals are more susceptible than local breed; FMD was significantly higher in cross breed (14.17%) compare to local breed (9.87%) (Chowdhury et al;1994).

Animal that die may have grayish or yellowish streaking in the myocardium degeneration and necrosis . These findings are known as “tiger heart’’ (Graham ;1959). Changes  may be noted in the pancreas  and large intestine . There is typical eroded lesion in the rumen pillar (Cottar Collis ,1980).

Following recovery of FMD affected cattle show certain abnormalities . These are known as sequel to FMD . Panting is the common feature following FMD infection. This is suggested to be linked up with lesions in pituitary gland and thermoregulation (Scott et al;1965). Anemia, overgrowth of hairs, mastitis (Burrows et al; 1971) and Diabetes Mellitus are the other clinical features (Pedini et al; 1962 ).

The economic importance of FMD as due to loss of productivity (25%) following infection  (Russel et al;1985) . Draft cattle cause serious problems in tillage and traction on which preparation of agriculture land is fully dependent. In dairy cows the most serious effect due to infections are loss of milk production , abortion, chronic mastitis.
A preliminary attempt to compute economic losses due to FMD reveals that the decreases in draft cattle cause working losses for about 12 days . The animal losses it’s body weight  to about 9 kg, which is equivalent to 4 kg edible meat loss. Wage earning loss has been computed at about tk 144 per animal and draft energy wastage has been computed at 12.48 kw/animal (Rahaman et al;1985).
CHAPTER-III
  MATERIALS AND METHODS
3.1.Study area :

The study was conducted in Upazilla Veterinary Hospital at Faridpur Sadar in Faridpur District.

Duration and location of the study :

The duration of the study was about 2 months from 16th July 2012 to 10 September 2012.
3.2.Sample size :

Total 289 animals were observed in my Upazilla, among those 133 were bulls , 156 were cows where 64 bulls and 71 cows were affected.

Case definition: 

FMD is an acute febrile viral disease of cloven footed animals.

3.3.Method of data collection: 

All the sick animals brought for treatment to the Upazilla Veterinary Hospital at Faridpur were first registered in the patient registered book. The description of each registered animal and owners complaint were recorded. In addition to the registered patient of the Upazilla  Veterinary Hospital cases treated at the different owners houses and farms were also recorded.
The ages of sick animals were determined by asking the owner and by dentitions. A total of 289 cattle were conducted on the basis of disease history and owners complaint.

Final diagnosis were made on the basis of interpretation of clinical and epidemiological findings.

CHAPTER-IV

RESULTS AND DISCUSSION
4.1.Incidence of FMD in different types of cattle and various age groups of cattle in an outbreak at Faridpur District is shown in Table: 1.

	Weeks
	Total observed
	Bulls

FMD affected
	Rate

(%)
	Total observed
	Cows

FMD affected
	Rate (%)

	1
	18
	9
	50
	30
	13
	43.33

	2
	25
	16
	64
	27
	18
	66.67

	3
	20
	8
	40
	23
	9
	39.13

	4
	23
	11
	47.83
	26
	11
	42.30

	5-6
	27
	13
	48.15
	31
	14
	45.16

	7
	20
	7
	35
	19
	6
	31.57


Total 289 animals were observed in my Upazilla , among those 133 were bulls, 156 were cows where 64 bulls and 71 cows were affected. Incidence of FMD varied significantly in different host species with higher incidence in bull (48.12%) followed by  cows (45.51%).
4.2.Sex wise distribution:
The total number of male and female were 133 and 156. Among those 64 bulls and  71 cows were affected. Incidence of FMD in different sex is shown below  :
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Incidence of FMD varied significantly in different host species with higher incidence in bull (48.12%) followed by cows (45.51%).
Nevertheless, the incidence in a specific animal species was higher than the finding of Rahman et al. 
Among cattle , FMD was found significantly (p< 0.01) higher in bulls average (51.74%) than in cows (51.29%). The rate of infection among different groups of cattle confirmed the findings Plotnikov and Rahman et al . The indiscriminate movement of the animals from place to place for generating draft power could be attributed to the main reason of quick spread of disease in the area.
The emergence new types in this area could be attributed to mutagenic change of the virus and extensive movement of animals for different purposes. The typing and subtyping of this FMD virus in the field would help the vaccine production laboratory in Bangladesh as a guideline for the production of effective and low cost vaccines against the specific types and subtypes  of virus that would substantially reduce the economic loss from FMD.

FOOT AND MOUTH DISEASE (FMD)

Alternative names (synonyms)   

Aphthous fever

Hoof and mouth disease

Epizootic aphthae

Virus classification :

                 Group : Gr 4 (+ve) ssRNA

                 Family : Picornaviridae

                 Genus : Apthovirus

                 Species : FMDV 

4.3.Etiology of FMD:

Foot and Mouth Disease virus is a member of the genus apthovirus in the family Picornaviridae.
There are 7 serotypes of FMDV : O,A , C, Asia 1 & Southern African Territories (SAT) 1,2,3.

Within these serotypes , over 60 subtypes have been described and new subtypes occasionally arise spontaneously.

The importance of subtypes is that a vaccine may have to be tailor subtypes prevent the area in which the vaccine is being used.

These serotypes show some regionally and thhe ‘O’ is most common.
The members of this family are small (25-30 nm), non enveloped, icosahedral viruses that contains single strained RNA.

4.3.1.EPIDEMIOLOGY:
Geographical distribution: 
FMD is endemic in parts of Asia, Africa, the Middle East , South America and parts of Europe.

Currently the OIE recognizes countries to be in one of three disease states with regards to FMD : 1)FMD present  with or without vaccination, 2) FMD free with vaccination  and 3) FMD free without vaccination.

Countries that are designed  FMD free without vaccination have the greatest access to expert market , so many developed nation , including Canada, north and central America, Australia, Newzeland , Japan, British island, currently have FMD free without vaccination status.
4.3.2.Host range :

Cloven footed domestic and wild animals (cattle, buffalo, yak, sheep, goat, swine, deer) are primarily affected.

Examples of other susceptible species are hedgesogs, armadillos, nutrias, elephants, capyvars, rats and mices.

Camelidae (camel, dromwdaries, llma) have low susceptibility .

Horses are not susceptible to FMD and human are affected only very rarely.

4.3.3.Source of virus:
Incubating and clinically affected animals breathe, saliva, faeces , urine, milk and semen (up to 4 days before clinical signs).

Meat and by products in which pH remain above 6. Carriers : particularly cattle and water buffaloes , convalescent animals and exposed vaccinated  (virus persists in the oropharynx for up to 30 m0nths in cattle or longer  in buffalo , 9 months in sheep).
African cape buffaloes are major maintenance host of SAT serotype.

Large amount of viruses are excreted by infected animals before clinical signs are evident and winds may spread the virus over long distance. 

Recovered cattle may be carriers for 18 to 24 months , sheep for 1 to 2 months and pigs are not carriers .

4.3.4.Transmission:
Direct or indirect contact (droplets).
Animate vectors eg human.

Inanimate vectors (Vehicles , implements).

Air borne especially temperate zones (up to 60 km over lands & 300 km by the sea).

The virus is highly contagious & may spread over greater distances with movement of infected or contaminated animal’s product, objects and people.

Cattle s are mainly infected by inhalation, often from pigs and pigs are mainly infected by ingesting infected foods.

4.3.5.The FMD virus can be introduced into a free area by the following means :

Direct or indirect contact with infected animals.

Spread of aerosol from infected animals (requires proper humidity and temperature). Aerosol bulk milk tracts spreads FMD in England. A person in contact with infected animals can have sufficient FMD virus in his or her respiratory tract for 24 hours to serve as a source of infections for susceptible animals. 
Feeding contaminated garbage (meat, milk, blood, glands, bones , cheese etc).

Contact with contaminated objects (hands , foot wear, clothing).

Artificial insemination, contaminated biological such as hormones (extraction procedures may not activate the virus).

4.3.6.Pathogenesis : 

FMD virus in nature

Through inhalation or ingestion
Infect upper respiratory and alimentary tract

Multiplication


Primary vesicle in 1-4 days


Viremia and  fever


Two days later
Secondary vesicles appears on stratified squamous epithelium or mucous membrane


                     

Dorsum of
Lip                Gum
  Dental  pad
Teat     Interdigital cleft  Placenta                                                             

 tongue

                                                                                                                                            

                                Salivation                                   Mastitis           Lameness      Abortion                                        
4.3.7.Clinical findings :
The incubation period of FMD is 2-21 days depending on the infecting dose, susceptibility of the host and strain of the virus; although virus is shed before clinical signs developed.
Initials are fever of 103-105 degree ferrenhite, dullness, anorexia, shivering and reduction of milk production for 2-3 days.

Blisters (vesicle/apthies) appear on the buccal and nasal mucous membranes including mouth, tongue, lips, followed by appearance of blisters between the claws and coronary bands, even on the udder and teats.

After 24 hours rupture of vesicles leaving erosions and sticky, foamy, stringy saliva drips from an animal’s mouth.

Painful mouth , tongues lesions cause decrease in animal’s appetite resulting in weight loss.
Infection of the feet may lead to stamping or kicking of the feet, followed by lameness and reluctant to move.

Pregnant cows  may abort and young calves may die without developing any vesicle.

Recovery generally occurs within 2-3 weeks but secondary may delay recovery.

Adult animal may suffer weight loss from which they do not recover for several months as well as swelling in the mature males and in cows , milk production may declines significantly.

 A lactating animal may not recover to pre-infection production because of damage to the secretory tissues.

The morbidity rate is essentially 100%in susceptible population of domestic animals .
Mortality is usually less than 1% but young animals due to myocarditis and certain isolates mortality can be high.

4.3.8.Sequelae  to FMD in cattle :

Tongue erosion , secondary infection , mastitis, hoof deformation , low milk production , myocarditis and death in young, unthriftiness, breeding problem, abortion,  pituitary gland damage, diabetes mellitus.
4.3.9.Economic importance :
High communicability of the disease and decrease in milk and meat production .

Most cattle do not regain their weight and do not produce milk in their rates for the remainder period of lactation.
Valuable export would also be lost due to other countries embergoing animal products.

Loss of draft power of animal.

Pathological lesion due to FMD :
Mouth lesion (Vesicle /blister)

A small blanched whitish area develops in the epithelium.

Fluids fill the area and a vesicle is formed.

Vesicle enlarges and coalesce with adjacent ones.

Vesicle ruptures.

Vesicular covering sloughs leaving an eroded (red) area.

Grey fibrinous coating forms over the eroded area. 

Coating becomes yellow,brown and green.

Epithelium is restored but line of demarcation remains and gradually fades.

Feet lesions (Vesicles / blisters) :

The vesicles in the interdigital space are usually large due to stress on the epithelium caused by movement and weight. The lesion at the coronary band at first appears blanched followed by separation of skin and horn. When healing occurs new horn is formed but a line resulting from the coronitis is seen on the wall of the hoof. 
Cardiac lesion :

Animals die due to grayish and yellowish streaking in the myocardium  degeneration and necrosis which is so called “Tiger Heart”.

Rumen papilla : 

Erosion of rumen papilar may be occurred.

Diagnosis :

FMD should be considered whenever salivation and lameness occurs simultaeneously and a vesicular lesion is seen or suspected. Confirmatory diagnosis needs  isolation and identification of FMD virus from infected animals.

Collections of samples/specimens.

Specimens : Oral, nasal, feet or mammary lesions can be  taken. The following should be collected from each of two or three animals.
Vesicular fluids (as much as possible).

Epithelium covering a vesicle (.5 gm).

Flaps of epithelial tissues attached.

About 5 ml of blood with anticoagulant (viremia ends about 5 days after the onset of disease).

Esophageal-pharyngeal fluid from convalescent cattle these should immediately be dilated with an equal volume of cell culture fluid and shaken vigorously for about 1 minute.If the solution turns yellow, the pH gets lower and the virus could be inactivated, discard and collect another sample.

Blood for serum (10 ml of blood).

From dead animals , collect sample of epithelial lesion, lymph node, thyroid, adrenal glands, kidney and heart (10 gm).
Full set of tissue in formalin.
NB: If specimens can be delivered to a laboratory within 24 hours, they should be placed on ice.

Isolation and identification :

Samples are prepared as a 10% suspension and inoculated into susceptible tissue culture and directly typed by CFT and ELISA . Inoculation of primary bovine thyroid cell and primary pig, calf and lamb kidney cell, inoculation of BHK-21 and IB-RS-2 cell lines.

Isolated FMD virus is characterized by antigenic comparison with existing FMD vaccine strains.

Virus isolation and cultivation :

Cell culture study.

Mouse inoculation test –

Unweaned mice of 6-8 weeks of old

Intraperitoneal inoculation of suspected sample


Paralysis of hind quarter and neck within 1-7 days

Death

Collect muscles of hind quarter and neck


CFT , cell and culture study

Serological study:
ELISA

CFT

AGD followed by VN test subtyping

FAT, Immunoperoxide test

Differential Diagnosis :

	Points
	Cattle
	Swine
	Horse

	FMDV
	+
	+
	_

	Vesicular stomatitis
	+
	+
	+

	Vesicular exanthema
	_
	+
	+


Therapeutic Management :

With mild disinfectant and protective dressing to inflamed areas to secondary infection.

The most common used disinfectants are 2% caustic soda, 5% soda ash and 2% acetic acid & 0.001% PPM.

Sulphadimidin or broad spectrum antibiotic are effective against secondary bacterial infections for 5-7 days.
Antihistaminic drugs should be given for 3-5 days.

To protect pain we can use steroid/ NSAID, but in pregnancy we should avoid steroid.

Application of borax after frying and mixing with honey / molasses applyingon tongue 2-3 times daily until recovery in case of tongue lesions.

Fly repellents like naphthalene, oil of terpentine can be used to prevent myiasis.

To prevent secondary infection at inter digital cleft we can use antibiotic powder like sulphanilamide,dusting powder etc.

Supplying soft feeds to an affected one should be the wise decision .
Prevention and control :

The official attitude of a country regarding control of a disease depends on how seriously the disease affects the country, the financial and technical ability of the country   and what its neighbours are doing. The degree of control of FMD viruses are as follows:
Virtually no control in some Asian and  African countries where FMD is enzootic.

Protection of valuable or accessible animals or vaccination along a border to provide a safer zone.

Mass vaccination and quarantine with or without slaughter of infected animals.

Regulatory measures to prevent entry of FMDV and quarantine and implementation of an eradication programme.

Vaccines :

Inactivated whole vaccine – FMDV vaccine must be produced from subtypes of virus closely related to those causing an outbreak.

Polyvalent vaccine is usually prepared containing a mixture of prevalent serotype.

Vaccination is repeated usually every 6-12 months.
Adjuvant like aluminium hydroxide is necessary to enhance the immune response.

Sub unit vaccine or genetic engineered vaccines can be used. In an outbreak “Ring vaccination” with the relevant virus subtypes should be used to create a barrier of immune stock around the infected area .

FMD vaccine produced by LRI, Mohakhali : 
Trivalent (A, O, Asia 1)-9 ml s/c
Divalent – 6ml s/c for cattle above 6 months

Monovalent – 3ml s/c

Immunity :  4-6 months.

Eradication programme for FMD free countries  :

-Stop movement of animals and animal products.

-Slaughtering of infected  animals.

-Destroying of carcass .

-Mass vaccination programme.

-Vehicles disinfection using  for carcass carrying.

-Distribution of leaflets for   awaring people.

Vaccination : 

Starting about 1951, FMD vaccine was produced by the Frenkel method.

Normal tongue epithelium was removed, minced , placed in a nutrient broth and inoculated with FMDV.

After replication of FMDV ,the virus was inactivated with formalin and aluminium hydroxide was added as an adjuvant.
This method as well as virus propagation in cell culture is being used today to produce FMD vaccine .

Today the classical FMD vaccines are prepared using Binary Ethylamine Inactivated virus (BEI) and aluminium hydroxide, saponin or oil as an adjuvant.

Double emulsion oil vaccines have been shown to produce an immunity of longer duration than aluminium hydroxide – saponin vaccine .

When vaccinating animals it is important that the vaccine contain the same subtype of virus as in the area.

This facilitates frequent checking of the serotypes and subtypes during an outbreak, because FMDV frequently changes during natural passage through various species .

Good protection induced by aluminium – hydroxide vaccine decreases rapidly in4-6 months.

A double emulsion oil vaccine can protect for up to 1 year.

Public health significance :

Since 1921 FMDV has been isolated and  typed from slightly over 40 human cases.

The cases occurred in Europe , Africa and South America.

Type ‘O’ predominant followed by ‘C’ and rarely  ‘A’.

Because infection is uncommon , FMDV is not considered being a public health problem.

CHAPTER-V
CONCLUSION
Foot and Mouth Disease (FMD) is a highly contagious acute viral disease of all cloven-footed animals and characterized by high fever and vesicular eruption in the mouth and feet.

The study was carried out during and after an outbreak of FMD at Faridpur Sadar, Faridpur in rainy season for a period of about 2 months. Result showed that  percentage of FMD varied significantly in different host species  with higher incidence in bulls (48.12%) followed by cows (45.51%). A large number of bulls and cows died of FMD  and  the financial loss incurred from this mortality. The economic losses due to calf mortality, reduced milk production , draft power and poor body weight gain of fattening bull had been observed.
So FMD is a serious viral disease in all over Bangladesh especially in Faridpur District due to coming imported cattles from India through Jessore road to Faridpur.But the  preventive mearsures for this disease is not so satisfactory. It is high time to take early precautions for preventing the disease for future loss reduction.
CHAPTER-VI
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