
 

Introduction to infectious disease                    محاضرات المعدية د.جاسم 

    The infectious diseases are of major importance in agricultural animals. 
Accordingly the bacterial, viral, fungal, protozoal and parasitic diseases . 
The infectious diseases are capable of affecting many animals in a short 
period of time and the case fatality rate in some diseases can be very high 
and the economic losses may be very large. Certain infectious diseases, 
especially the viral diseases, are endemic in some countries and pose a threat 
to other countries considered to be free of them. The veterinary profession 
has made a major contribution in developing reliable diagnostic techniques 
and effective control procedures for many of these diseases. Some of the 
infectious diseases assume major importance because they are directly 
transmissible to humans. 
 
 
 DIAGNOSIS OF INFECTIOUS DISEASES 
 
    The clinical and laboratory diagnOSiS of the infectious diseases can be 
difficult. However, with the appropriate laboratory support and suitable 
samples, most of them can be diagnosed definitively. For each disease 
certain samples must be submitted to the laboratory for isolation or 
demonstration of the specific pathogen. Clinical and epidemiological 
findings will usually result in a tentative diagnosis and a rule-out list of 
possible diagnoses. 
 
 
 The descriptive epidemiology 
 
-including the distribution in age or other groups. 
- The morbidity and case fatality and population mortality rates. 
- The seasonal incidence. 
- Relationship to other species. 
- Recent changes in management. 
- Vaccination history. 
- Nutritional history. 
- Disease in previous years. 
- Source of imported animals. 
- Known risk factors for the diseases under consideration. 
- The treatments used and the success rate. 
 



 

Mastitis 
  
 is inflammation of the parenchyma of the mammary gland regardless of 
the cause. Mastitis is therefore characterized by a range of physical and 
chemical changes in the milk and pathological changes in the glandular 
tissue.The most important changes in the milk include discoloration, the 
presence of clots and the presence of large numbers of leukocytes. There is 
swelling, heat, pain and edema in the mammary gland in many clinical 
cases. 
 
 
Etiology 

• Contagious pathogens: 

Staphylococcus aureus, Streptococcus agalactiae, Mycoplasma bovis and 

Corynebacterium bovis. 

• Teat skin opportunistic pathogens: coagulase-negative staphylococci 

• Environmental pathogens: 

    environmental Streptococcus spp. including Streptococcus uberis and 

Streptococcus dysgalactiae, which are the most prevalent; less prevalent is 
Streptococcus equinus (formerly referred to as Streptococcus bovis) . 

Environmental coliforms include the Gram-negative bacteria Escherichia 
coli, Klebsiella spp. and Enterobacter spp., and Arcanobacterium (formerly 

Actinomyces) pyogenes 

• Uncommon pathogens: many, including Nocardia spp., Pasteurella spp., 
Mycobacterium bovis, Bacillus cereus, Pseudomonas spp., Serratia 
marcescens, Citrobacter spp., anaerobic bacterial species, fungi and yeasts. 

 

 

 



 

Epidemiology 

• Incidence of clinical mastitis ranges from 1 0-1 2 % per 1 00 cows at risk 
per year. Prevalence of intra mam mary infection is about 50% of cows and 
1 0-25 % of quarters. Case fatality rate depends on cause of mastitis 

 • Contagious pathogens are transm itted at time of milking; teat skin 

opportunistic pathogens take any opportunity to induce mastitis; 
environmental pathogens are from the environment and induce mastitis 

between milkings. 

• Environmental pathogens are the most common cause of clinical mastitis 
in herds that have controlled contagious pathogens 

• Prevalence of infection with contagious pathogens ranges from 7-40 % of 
cows and 6-3 5 % of quarters. 

• Prevalence of infection with environmental pathogens: coliforms 1-2 % of 
quarters; streptococci less 

than 5%. 

 

Risk factors 

• Animal risk factors: prevalence of infection increases with age. Most new 
infections occur in dry period and in early lactation. Highest rate of clin ical 

disease occurs in herds with low somatic cell counts (SCCs). Morphology 
and physical condition of teat are risk factors. Selenium and vita min E 
status influence incidence of clinical mastitis. High-prod ucing cows are 
more susceptible. 

• Environmental risk factors: poor quality management of housing and 
bedding i ncreases infection rate and incidence of clin ical mastitis due to 
environmental pathogens. 



 

• Pathogen risk factors: ability to survive i n environment, virulence factors 
(colonizing abil ity, toxin production), susceptibility to antimicrobial agents 

• Economics: subclinical mastitis is a major cause of economic loss due to 
loss of milk production, costs. 

 

Clinical signs 

• Gross abnormalities in milk (discoloration, clots, flakes, pus) 

• Physical abnormalities of udder: acute - diffuse swelling, warmth, pain, 
gangrene i n severe cases; chronic - local fibrosis and atrophy 

•Systemic response: may be normal or mild, moderate, acute, per acute with 
varying degrees of anorexia, toxemia , dehydration, fever, tachycardia, 
ruminal stasis, and recumbency and death.  

 

Clinical pathology 

• Detection at the herd level : bulk ta n k milk SCC s . Culture o f bulk tank 

Milk. 

• Detection at the individual cow level: abnormal looking milk, culture of 
composite or quarter milk samples. Indirect tests include SCCs of composite 
or quarter milk samples, Cal ifornia Mastitis Test (C MT) of q u a rter m i l k 
samples, i n l i n e milk conductivity tests of quarter milk samples 

• Use of selective media to differentiate Gram-positive and Gram-negative 
pathogens in cases of clin ical mastitis. 

 

• Differential diagnosis l ist: other mammary abnormalities: Peri parturient 
udder edema, rupture of suspensory ligament, and hematomas. Blood in the 
milk of recently calved cows  

 



 

Treatment 

• Clinical mastitis in lactating cow: mild cases of clin ical mastitis (abnormal 

secretion only) may not require treatment; however, all clinical mastitis 
episodes accompanied by an abnormal gland or syste mic signs of illness 
should be treated with antimicrobial agents given by intra mammary 
infusion (all cases) and parenterally (selected cases). 

Acute and peracute mastitis cases requ i re also requ i re supportive therapy 

(fluid and electrolytes) and nonsteroidal anti-inflammatory a gents 
(NSAIDs). 

Culture mil k of representative clinical cases but antimicrobial susceptibil ity 

testing has not been va lidated 

• Dry cow therapy: intramammary infusion of long-acting antimicrobial 

agents at drying off provides the best treatment for subclinical mastitis d u e 
to contagious pathogens. Must adhere to milk withholding times after 
treatment with antimicrobial agents to prevent milk drug residues, which is 
major public health issue. 

 

  

Control 

• Principles of control: 

A. Eliminate existing infections 

B. Prevent new infections 

C. Mon itor udder health status 

• Components of Mastitis Control Program: 

1 . Use proper milking management methods. 



 

2. Proper installation, function, and maintenance o f milking equipment. 

3. Dry cow management. 

4. Appropriate therapy of mastitis during lactation. 

5. Culling chronically infected cows. 

6 . Maintenance of an appropriate environment. 

7 . Good record keeping. 

8. Monitoring udder health status. 

9. Periodic review of the udder health management program. 

10. Setting goals for udder health status. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

COLI BACILLOSIS OF NEWBORN 

 

 

ETIOLOGY 

Colibacillosis is associated with pathogenic serotypes of Escherichia COli. 
The prevalence of the different pathogenic serotypes of E. coli in farm 
animals has remained relatively unchanged for many years. Certain 
serotypes cause diarrhea and others cause septicemia. 

- Enterotoxigenic E. coli is the most common enteropathogen that causes 
diarrhea in newborn farm animals. The bacteria cause diarrhea by adhering 
to, colonizing and producing enterotoxins in the small intestine.  

 

- Enteropathogenic E. coli are the 'attaching and effacing' strains that 
colonize the small intestine, where they attach tightly to the epithelial cells 
of the villus and cause typical attaching and effacing lesions. 

 

- Enterohemorrhagic E. coli strains elaborate very potent Shiga toxins. The 
enterohemorrhagic E. coli are considered to be a subset of Shigatoxin- 
producing or verotoxinproducing strains of E. coli. They are not an 
important cause of diarrhea in farm animals but some Shiga-toxinproducing 
E. coli have been responsible for diarrhea in calves. 

- Necrotoxigenic E. coli (NTEC) strains produce cytotoxic necrotizing factor 
(CNF)l or 2. NTEC2 isolates are restricted to calves and lambs with diarrhea 
and septicemia . 

 

- Septicemic E. coli strains of serogroup 078 are invasive and cause 

septicemia in calves, piglets, and lambs.1 Their powerful endotoxins cause 
en dot oxic shock with a high case fatality rate. 



 

 

EPIDEMIOLOGY 

Occurrence and prevalence of infection 

The prevalence of coli bacillosis has increased in recent years. There are 
several possible reasons for this, including size of herds, shortage of 
qualified labor, automated livestock rearing systems, and increased 
population density. 

Colibacillosis occurs most commonly in newborn farm animals and is a 
significant cause of economic loss in raising livestock. It is a complex 
disease in which several different risk factors interact with certain 
pathogens, resulting in the disease. There are at least two different types of 
the disease: enteric colibacillosis is characterized by varying degrees of 
diarrhea, dehydration, acidosis, and death in a few days if not treated; 
coliform septicemia is characterized by severe illness and rapid death in 
several hours. 

 

Morbid ity and mortality rates  

Calves 

In dairy calves raised under intensive and poorly managed conditions the 
morbidity rate may reach 75 % but is usually about 30% . Case fatality rates 
vary from 10-50% depending on the level of clinical management. In beef 
calves the morbidity rates vary from 10-50% and the case fatality rates from 
5-25% or even higher in some years. 

 

 

 

 Animal risk factors 

-Age and birth weight 



 

Colibacillosis is most common in animals under 3 days of age but it may 
occur as early as 12-18 hours after birth and occasionally occurs in calves up 
to several days of age when there is a mixed infection with viral 
enteropathogens. 

 

- Immunity and colostrum 

Newborn farm animals are agammaglobulinemic and must ingest colostrum 
and absorb colostral immunoglobulins within hours of birth to obtain 
protection against septicemic and enteric colibacillosis. The transfer of 
immunoglobulins from the darn to the neonate is termed transfer of passive 
immunity. Failure of transfer of passive immunity predisposes the neonate to 
development of infectious diseases. 

 

 PATHOGENESIS 

The factors important in understanding the pathogenesis of colibacillosis are 
the immune status of the animal and the virulence attributes of the strain of 
E. coli, particularly its capacity to invade tissues and produce a septicemia, 
or to produce an enterotoxin that causes varying degrees of severity of 
diarrhea. Septicemia, bacteremia, diarrhea, dehydration, and metabolic 
acidosis are the major pathogenetic events in the various forms of 
colibacillosis. 

 

CLINICAL FINDINGS 

Col iform septicemia This is most common in calves during the first 4 days 
of life. Most affected calves have low levels of serum colostral 
immunoglobulins because of inadequate transfer of colostral 
immunoglobulins. The illness is peracute, the course varying from 24-96 
hours with a survival rate of less than 12 % .16 There are no diagnostic 
clinical signs. Affected animals are depressed and weak, commonly 
recumbent, and dehydrated; tachycardia is present and, although the 



 

temperature may be high initially, it falls rapidly to subnormal levels when 
the calf becomes weak and moribund. The suck reflex is weak or absent, the 
oral mucous membranes are dry and cool, and the capillary refill time may 
be prolonged. Cold extremities, weak peripheral pulse and prolonged 
capillary refill time are common.  

 

CLINICAL PATHOLOGY 

-Culture and detection of organ ism If septicemia is suspected, blood should 
be submitted for isolation of the organism mand determination of its drug 
sensitivity. Blood for culture is taken aseptically from the jugular vein and 
inoculated directly into brain-heart infusion broth.16 At least one additional 
blood sample is taken a few hours later in order to enhance recovery rate and 
confirm septicemia. 

 

-Hematology and serum biochemistry 

A total and differential leukocyte Count and remarkable changes in the 
fibrinogen concentration may indicate the presence of a septicemia or severe 
intestinal infection.  

 

NECROPSY FINDINGS 

In coliform septicemia there may be no gross lesions and the diagnOSis may 

depend upon the isolation of the organism from the filtering organs. In less 
severe cases there may be subserosal and submucosal hemorrhages. A 
degree of enteritis and gastritis may be present. Occasionally, fibrinous 
exudates are found in the joints and serous cavities, and there may be 
omphalophlebitis, pneumonia, and meningitis. The histological features of 
such presentations of colibacillosis are those of septicemia and toxemia. 

  

Samples for confirmation of diagnosis 



 

Coliform septicemia 

o Bacteriology - chilled spleen, lung, liver, culture swabs of exudates, 
umbilicus, meninges (CULT) 

o Histology - fixed samples spleen, lung, liver, kidney, brain, and any gross 
lesions. Enteric colibacillosis 

o Bacteriology - chilled segments of ileum and colon (including content) 

(CULT and/or FAT, latex agglutination, PCR) 

o Histology - fixed duodenum, jejunum, ileum, colon, and mesenteric lymph 
node. 

Differential diagnosis  

E . coli infections causing septicemia and diarrhea i n newborn farm animals 
must be differentiated from the following: 

• Septicemia in calves 

• Salmon ella spp. 

• Listeria monocytogenes 

• Mannheimia haemolytica 

• Streptococcus spp. 

• Pneumococcus 

• Septicemia in lambs and kids 

• Salmonella spp. 

• Listeria monocytogenes 

• Erysipelothrix insidiosa. 

 

TREATMENT 



 

 

The considerations for treatment include the following: 

-Fluid and electrolyte replacement 

- Antimicrobial and immunoglobulin therapy 

- Antimotility drugs and intestinal protectants 

- Alteration of the diet Clinical management of outbreaks. 

 

Control  

Reduce infection pressure on neonate. Insure adequate intake of colostrum. 
Vaccinate pregnant dam to induce specific colostrum antibody. Minimize 
stressors and their effect on neonates. 

 

 

 

 

 

 

 

 

 

 

 

 



 

SALM ONELLOSIS (PARATYPHOID) 

Etiology 

 Salmonella spp. Cattle: Salmonella typhimurium, Salmonella dublin, 
Salmonella newport. Sheep and goats: S. typhimurium, S. dublin. Horses: S. 
typhimurium. Pigs: Salmonella choleraesuis. 

 

Epidemiology  

Worldwide. Im portant zoonosis and foodborne ill ness. Prevalence of 
infection in healthy animals varies according to species and country. 
Incidence of clinical disease lower than prevalence; outbreaks occur 
precipitated by stressors. Spread by direct or indirect means; infected animal 
source of organism, which contaminates feed and water supplies. Disease 
may become endemic on farm. Carrier animals shed organism and may 
introduce infection into herd. Deprivation of feed and water, transportation, 
drought, intensive grazing and housing, mixing a nimals from different 
sources contribute to onset of disease. Antimicrobial resistance major public 
health problem. Subclinical infection in pigs potential zoonosis 

 

PATHOGENESIS 

The pathogenesis of salmonellosis is a complex and multifactorial 
phenomenon. Infection Salmonclla infects animals and humans by the oral 
route. Following ingestion, a proportion of the organisms resist the low pH 
of the stomach, reach the distal ileum and the cecum, invade the mucosa, 
and replicate in the submucosa and Peyer's patches. In young animals, and in 
adults whose resistance has been lowered, spread beyond the mesenteric 
lymph nodes occurs and the infection is established in the reticuloendothelial 
cells of the liver; from there it invades the bloodstream. 

 

 



 

 Signs  

Septicemia in neonatal ruminants and foals, and in pigs up to 4 months of 
age with high case fatality rate. Acute diarrhea and dysentery; fibrinous fecal 
casts, fever, marked dehydration, toxemia; chronic enteritis; abortion; dry 
gangrene of extremities; arthritis and foci of osteomyelitis. Severe diarrhea 
and dehydration characteristic in horse. 

 

 

 

Clin ical pathology  

Culture organism from feces; detect organism with special tests; hematology 
for changes in leukon and clinical chemistry electrolyte changes 

Lesions  

Septicemic hemorrhages. Mucoenteritis to marked fibrinohemorrhagic 
necrotic enteritis; enlarged mesenteric lymph nodes. Kidney petechiation in 
pigs. Foci of necrosis and thickened intestinal wall in chronic enteritis. 
Culture organism from blood, spleen, liver, lymph nodes 

 

Differential diagnosis list 

a- Septicemia of neonates 

• Coliform septicemia of calves, foals, 

piglets, lambs 

• Actinobacillus equuli infection of 

foals 

b-Septicemia of growing pigs 



 

• Hog cholera 

• Erysipelas 

• Pasteurellosis 

• Swine dysentery 

c- Acute enteritis of cattle 

• Coccidiosis 

• Winter dysentery 

• Acute intestinal obstruction 

d- Chronic enteritis of cattle 

• Johne's disease 

• Copper poisoning 

• Intestinal parasitism 

e- Acute enteritis of horses 

• Idiopathic colitis 

• Potomac horse fever 

f-Abortion 

 

Treatment 

 Antimicrobials. Supportive fluid and electrolyte therapy 

 

 

 

 



 

Control Prevent introduction of infection into herd 

 Limit spread of infection within herd by identification of carrier animals, 
prophylactic antimicrobials, restricting movement of anima ls, clean water 
supply, hygiene and disinfection of buildings. Avoid spread of infection in 
veterinary clinics, dispose of infective materials. Vaccines for immunization 
are available but not effective 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Diseases associated with Brucella species 

INTRO DUCTION 

The species of Brucella and their principal farm animal hosts are Brucella 
abortus (cattle), Brucella melitensis (goats), Brucella suis (pigs), and 
Brucella ovis (sheep) . In general, the principal manifestations of brucellosis 
are reproductive failure, such as abortion or birth of unthrifty newborn in the 
female, and orchitis and epididymitis with frequent sterility in the male. Pe 
rsistent (lifelong) infection is a characteristic of this facultative intracellular 
organism, with shedding in reproductive and mammary secretions. 
Brucellosis is also an important zoonosis causing debilitating disease in 
humans. Because of the major economic impact on animal health and the 
risk of human disease, most countries have attempted to provide the 
resources to eradicate the disease from the domestic animal population. 
Control programs have employed two principal methods: vaccination of 
young or mature animals and the slaughter of infected and exposed animals, 
usually on the basis of a reaction to a serological test. 

 

BRUCELLOSIS ASSOCIATED WITH  BRUCELLA ABORTUS 
(BANG'S DI SEASE) 

 

Etiology: 

 Brucella abortus 

 

Epidemiology: 

 Major cause of abortion in cattle in countries without a national control 
program. Undulant fever in humans an important zoonosis. Sexually mature 
animals susceptible; outbreaks occur in first-calf heifers, older cows  
infected but do not abort. Transmitted directly from infected animal to 
susceptible animal by uterine discharges. Congenital infection occurs. 



 

Infection in wildlife species but significance to domestic animals unknown. 
Infection introduced into herd by unknown infected carrier animal . Natural 
infection and vaccination result in immunity to abortion but not infection, 
and infected animals remain serologically positive for a long time. 

 

 

PATHOG EN ESIS 

B. abortus has a predilection for the pregnant uterus, udder, testicle and 
accessory male sex glands, lymph nodes, joint capsules, and bursae. After 
the initial invasion of the body, localization occurs initially in the lymph 
nodes draining the area and spreads to other lymphoid tissues, including the 
spleen and the mammary and iliac lymph nodes. B. abortus is phagocytized 
by macrophages and neutrophils in an effort by the host to eliminate the 
organism. However, once inside the phagocyte, B. abortus is able to survive 
and replicate. The phagocyte migrates via the lymphatic system to the 
draining lymph node, where Brucella infection causes cell lysis and eventual 
lymph node hemorrhage 2-3 weeks following exposure. Because of vascular 
injury, some of the bacteria enter the bloodstream and subsequent 
bacteremia occurs, which disseminates the pathogen throughout the body. 

 

 

Clinical Signs  

Abortion epidemics in first-calf unvaccinated heifers after fifth month of 
pregnancy. Subsequent pregnancies carried to term. Orchitis and 
epididymitis in bulls. Synovitis (hygromas) occurs. Fistulous withers in 
horses 

 

 

 



 

Clinical pathology 

 Serology. Serum agglutination test is standard test. Rose Bengal test (rapid 
screening test). Complernent fixation test. ELISA test. Milk ring test. False 
positive reactors are major problem. 

Lesions 

 Necrotizing placentitis, inflammatory changes in fetus 

 

Diagnostic confirmation 

 Culture organism from fetus. Positive serological test in unvaccinated 
animal 

Differential diagnosis  

Listeriosis,Aspergillosis,Vibriosis,Leptospirosis and Trichomonosis. 

 

Treatment  

No treatment 

 

Control 

 Test and reduce reservoir of infection. Quarantine. Depopulation. 
Vaccination to reduce incidence of abortion and percentage of infected 
animals. Eradication on herd and area basis by test and slaughter. 

 


