BOVINE CARDIOVASCULAR PROBLEMS  Lectures 1-2
Objectives:

1.
List the common infectious diseases which affect the cardiovascular system of cattle.

2.
Explain the pathogenesis of the infectious diseases which affect the cardiovascular system of cattle.

3.
Compare and contrast the types of anemias observed in cattle.
4.
List congenital diseases which may affect the cardiovascular system of cattle either directly or indirectly.
5.
Describe the structures which make up the umbilical cord of calves and outline problems that may be associated with each structure.

6.
Propose methods for the control of infectious cardiovascular diseases of cattle.

7.
Compare diagnostic methods used in the detection bovine lymphosarcoma virus.

I.
Normal bovine hemogram


PCV


30-33


Hb


10-12


Total WBC

4000-12000


Neutrophils

35%


Non-seg. Neutrophils
 0%


Lymphocytes

65%


Basophils

1-5%


Monocytes

1-5%


Eosinophils

1-5%

II.
Infectious diseases


A.
Anaplasmosis



1.
Etiology

a.
Infectious, non-contagious disease of cattle caused by A. marginale or A. caudatum

b.
Small, round or oval-shaped basophilic staining bodies marginally located in the stroma of the red blood cells

c.
Observed in most tropical and sub-tropical regions.  Enzootic in the southern and western parts of the USA



2.
Transmission




a.
Blood sucking insects and arthropods




b.
Mechanical transmission



3.
Susceptible hosts




a.
Cattle




b.
Sheep



4.
Factors influencing susceptibility




a.
Age





1.)
1-5 months of age
no signs





2.)
5-10 months of age
symptoms, not fatal





3.)
12 months

1% mortality





4.)
15 months

2% mortality





5.)
18-24 months

20% mortality





6.)
over 24 months
greatest mortality




b.
Sex
no predilection




c.
Season and climate

1.)
Most prevalent during seasons and conditions which favor vectors

2.)
Late summer and fall



5.
Pathogenesis

a.
First sign of infection is the presence of organisms in the red blood cells

b.
Anemia is due to the removal of the infected cells

c.
Clinical signs are coincidental with anemia

d.
Stages

1.)
Incubation – introduction of the organism – lasts until 1% of cells are infected


a.)
Usually 3-8 weeks


b.)
No clinical signs


c.)
Ends with a rise in body temperature

2.)
Developmental stage


a.)
Lasts for 4-9 days


b.)
Most signs are present

3.)
Convalescence stage – usually lasts for 30-60 days

4.)
Carrier stage



6.
Clinical signs




a.
Fever  --  105-106 F.




b.
Anorexia, depression, slow gait




c.
Anemia is clearly evident when 40-50% of red blood cells are lost




d.
Thin, watery blood




e.
Weakness, muscle tremors, rapid pulse




f.
Abortions




g.
Mortality may reach 50-60% in mature and aged cattle

7.
Diagnosis




a.
Clinical disease





1.)
History





2.)
Clinical signs





3.)
No hemoglobinuria





4.)
Blood smear




b.
Carriers





1.)
Complement fixation test – 96%

2.)
Capillary-tube agglutination test  --  90% agreement with the CF test

3.)
Card agglutination test  --  quick field test, but not as accurate



8.
Treatment and management options




a.
Stress of treatment may kill the animal




b.
Blood transfusion, antibiotics



9.
Control and prevention



a.
Insect and tick control




b.
Disinfection of equipment used on cattle between animals




c.
Single use needles




d.
Vaccination

1.)
Experimental vaccine marketed by Louisiana State University

2.)
No other vaccines currently marketed

3.)
One of the previously marketed vaccines induced neonatal isoerythrolysis in calves born to vaccinated dams

B.
Babesiosis (Tick fever or Texas fever)



1.
Etiology




a.
Babesia bigemina




b.
B. argentina




c.
B. bovis



2.
Incidence




a.
Eradicated from the USA




b.
Occurs in South America, Caribbean, Australia, Africa



3.
Transmission --  ticks, Boophilus and others



4.
Pathogenesis




a.
Incubation of 1-3 weeks




b.
Hemolysis and subsequent anemia

c.
Surviving animal becomes a carrier and is resistant to infection; the carrier state without reinfection may last for about a year

d.
Subclinical infections occur fairly commonly in young cattle



5.
Clinical signs




a.
Acute onset of fever




b.
Extreme pallor of the mucus membranes and jaundice




c.
Urine is dark red to brown in color because of hemoglobinuria




d.
Abortions



6.
Diagnosis




a.
Clinical signs and history




b.
Blood smear to detect the organisms



7.
Control and prevention




a.
Eradication of the tick vector



b.
No vaccination available


C.
Eperythrozoonosis


D.
Theileriasis  --  T. parva  --  East Coast Fever


E.
Anthrax  



1.
Etiology  --  Bacillus anthracis



2.
Pathogenesis



a.
Spore ingestion




b.
Inhalation




c.
Cutaneous penetration



3.
Clinical signs




a.
Acute, contagious, fatal septicemia




b.
Most common sign is sudden death




c.
Carcasses typically exude bloody discharges from body orifices

d.
Precautions should be taken doing an autopsy since the organism sporulates when exposed to the air



4.
Control and prevention




a.
Vaccination in endemic areas with the Stern-strain spore vaccine


F.
Lyme disease



1.
Not well defined in cattle



2.
Apparently cattle may become infected, but do not show clinical signs

G.
Bovine leukemia virus (BLV)



1.
Etiology

a.
Infection associated with an ocnogenic RNA virus of the retrovirus family

b.
Infection is usually inapparent and persistent and invokes an antibody response

c.
Consequences


1.)
Adult lymphosarcoma


2.)
Persistent lymphocytosis


3.)
Non-apparent infection


2.
Epidemiology

a.
Following exposure to the virus at least two weeks are required for appearance of evidence of infection
b.
Cattle are the natural reservoir of infection

c.
Contact transmission is likely


1.)
Horizontal transmission is most common


2.)
Vertical transmission has been demonstrated

d.
Lymphocyte transfer is probably required for transmission


1.)
Blood transfusion


2.)
Needles


3.)
Rectal palpation


4.)
Surgery

e.
Infection results in the production of antibodies


1.)
60% are asymptomatic carriers


2.)
30% have persistent lymphocytosis


3.)
5% develop enzootic bovine lymphosarcoma

f.
Non-transmissible to humans (actually humans can become infected, but do not show clinical signs)



3.
Clinical signs




a.
Conditions associated with the disease





1.)
Enzootic adult lymphosarcoma

a.)
Multicentric  --  lymph nodes, heart, uterus, abomasums
b.)
Occurs typically in cattle over three years of age

c.)
Incidence in an enzootic herd rarely over 3%

d.)
Signs are dependent upon location of tumors and interference with function

e.)
Small number of cases have lymphocytosis





2.)
Persistent lymphocytosis






a.)
Commonly seen in enzootic herds






b.)
Not necessarily associated with clinical signs




b.
Sporadic lymphosarcomas with questionable relationship to BLV





1.)
Cutaneous lymphosarcoma





2.)
Thymic lymphosarcoma





3.)
Juvenile lymphosarcoma



4.
Diagnosis




a.
Surgical or necropsy findings



b.
Clinical pathology





1.)
Hemogram





2.)
Biopsy

c.
Other tests

1.)
BLV infected herds have antibody prevalence varying from 15-90%

2.)
Radioimmunoassay

3.)
AGID test  -- specific but not as sensitive
4.)
P-24 test  --  internal viral protein

5.)
ELISA test  -- highly specific and sensitive
6.)
PCR test  -- not useful in the field, but quick and sensitive


5.
Therapy – none



6.
Control and prevention




a.
Prevent transmission of blood from one animal to another




b.
Insect control  --  only proven to transmit experimentally




c.
Testing and culling




d.
Use semen from bulls free of BLV infection

e.
Embryos collected and properly preserved will not be infected, even from infected dams

II.
Anemias


A.
Water intoxication



1.
May occur in young calves when first weaned

2.
Massive water intake may produce marked hypotonicity and lead to intravascular hemolysis


B.
Post-partum hemoglobinuria



1.
Etiology  --  hypophosphatemia



2.
Incidence  --  mostly seen in high producing dairy cows on grass diets



3.
Clinical signs




a.
Intravascular hemolysis leading to anemia




b.
Hemoglobinuria



4.
Therapy




a.
Blood transfusion

b.
Phosphate – sodium acid phosphate intravenously followed by oral supplementation


C.
Congenital Porphyria


D.
Anemias of depression



1.
Iron deficiency ( veal calves)



2.
Copper deficiency -- second most common deficiency worldwide in cattle




a.
Etiology





1.)
May be deficient in soil or plants





2.)
May be secondary to molybdenum excess




b.
Clinical signs





1.)
Coat color changes





2.)
Diarrhea  -- seen with molybdenum excess





3.)
Anemia  -- microcytic, hypochromic




c.
Treatment





1.)
Soil or foliar application of copper





2.)
Parenteral injection
3.)
Oral supplementation – sustained release bolus, trace mineral supplementation



3.
Cobalt deficiency (vitamin B12)



4.
Folic acid deficiency


E.
Anemias of inflammatory disease



1.
Chronic infections



2.
Chronic inflammation



3.
Fractures or sever trauma



4.
Neoplasia


F.
Anemias secondary to organ dysfunction



1.
Chronic liver disease



2.
Chronic renal disease



3.
Chronic gastrointestinal disease



4.
Parasitism


G.
Bone marrow damage or dysplasia



1.
Aplastic anemia



2.
Bracken fern poisoning



3.
Soybean meal toxicity (TCE extracted)



4.
Others

III.
Congenital cardiovascular disease


A.
Ventricular septal defect



1.
One of the more common congenital cardiac defects in cattle



2.
Loud, holosystolic murmur



3.
Characterized by poor growth, lethargy, exercise intolerance


B.
Ectopia cordis cervicalis


C.
Bovine leukocyte adhesion deficiency (BLAD)

IV.
Cardiovascular disease


A.
Valvular heart disease



1.
Etiology  --  mostly acquired following systemic infections



2.
Clinical signs




a.
Holosystolic or holodiastolic murmurs

b.
Tachycardia, jugular venous distention, subcutaneous edema, ascites
c.
Fever associated with bacterial endocarditis

d.
Hemogram shows neutrophilia with left shift

e.
Positive blood culture associated with febrile periods



3.
Therapy




a.
Antibiotics




b.
Symtomatic therapy



4.
Prognosis  -- guarded to poor


B.
Brisket disease  -- pulmonary hypertension, high altitude disease



1.
Etiology  --  high altitude causes hypoxic vasoconstriction



2.
Chronic pulmonary disease or lungworms can aggravate the disease



3.
Clinical signs




a.
Mostly signs of right heart failure

b.
Subcutaneous edema of the brisket, ventral thorax, submandibular area
c.
Venous jugular distention

d.
Tachycardia

e.
Pulmonary hypertension

f.
Heart murmur



4.
Therapy




a.
Return animal to lower altitude




b.
Symptomatic therapy


C.
Myocarditis



1.
Etiology




a.
Bacterial infections




b.
Viral infections




c.
Parasitic infections



2.
Clinical signs




a.
Fever




b.
Tachycardia, gallop rhythm




c.
Jugular vein distention and signs of congestive heart failure


D.
Cardiomyopathy



1.
Etiology




a.
May be congenital or hereditary




b.
Associated with ingestion of toxins





1.)
Ionophores





2.)
Plants  -- cassia, phalaris





3.)
Deficiencies  -- vitamin E, selenium, copper, sulfur





4.)
Neoplasia  --  lymphosarcoma



2.
Clinical signs




a.
Cardiac failure




b.
Abnormal rhythm or murmur




c.
Poor performance




d.
Sudden death

E.
Pericarditis



1.
Etiology  --  often trauma from penetrating foreign body of reticulum



2.
Clinical signs




a.
Fever, anorexia, depression, weight loss




b.
Peripheral edema, jugular vein distention, tachypnea, dyspnea




c.
Pain, abduction of the elbows, expiratory grunt




d.
Muffled heart sounds, splashing heart sounds, gallop rhythm



3.
Therapy




a.
Antibiotics




b.
Surgery  -- usually just a salvage procedure



4.
Prognosis  --  guarded to poor

F.
Cardiac neoplasia  --  lymphosarcoma most common

G.
Atrial fibrillation



1.
Etiology




a.
May accompany gastrointestinal disease




b.
May be a sequel to hypocalcemia



2.
Clinical signs




a.
May be asymptomatic




b.
May accompany chronic udder edema, poor performance




c.
Pulse deficit



3.
Therapy




a.
May spontaneously correct




b.
Quinidine gluconate

V.
Vascular disease


A.
Thrombosis

B.
Embolism


C.
Omphalitis



1.
Etiology




a.
Infection of the umbilicus soon after birth




b.
Septicemic infection



2.
Clinical signs




a.
Enlargement of the umbilicus




b.
Heat, pain, fever




c.
Umbilical abscess, urachal infection, umbilical vein involvement



3.
Diagnosis



a.
Clinical signs



b.
Ultrasonography




c.
Hematology  --  neutrophilic leukocytosis




d.
Centesis



4.
Therapy




a.
Antibiotics




b.
Surgical drainage




c.
Surgical removal



5.
Prevention




a.
Sanitation




b.
Dipping navel
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