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Brucella abortus

Clinical signs
- Highly contagious
- Mid-Late term 

abortions
- Infertility

Infected through
- Venereal
- Ingestion

- Milk- calves
- Contaminated water, feed, 
- Licking (calf, placenta, foetus, genitalia, environment)
  
  
  

Shed +++ bacteria
- At calving

- Products of calving
- In milk

- Males in semen

90% of infected cows remain 
infected

Calves
-Calves infected less than 6 months old    
usually do not remain infected.
-5% born to +ve dam will be infected
but sero-negative until calving

Organism survival
-weeks or months in moist conditions
-Calving camps important
-Lush wet pasture
-Equipment
 -Milking machines
 -Artificial insemination

  
  
  

Presenter Notes
Presentation Notes
Important economically
Important zoonosis – high public health significance - causing undulant fever / bangs disease
Cows often only abort once after infection (7-9 months gestation) .  But 90% remain infected and shed large amounts of organism at subsequent calving.
Retained placenta and metritis is sequalae
-Organism survival is important in moist wet conditions – areas of concentrated calving can be important.
-Infection -before puberty is asymptomatic and transitory;  after puberty is permanent infection.
Male - orchitis


https://commons.wikimedia.org/wiki/File:Cow_and_Calf_INC.svg
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New Zealand – Historical situation
1814 -Cattle introduced to New Zealand

1948- Strain 19 vaccine available and used

1966-Slaughterhouse survey- 15% of cattle infected with B abortus
1966-Compulsory Vaccination of all female calves (3-6 months of age) begins

1968- Surveys conducted to assess Brucella tests available for NZ conditions

1969-Voluntary test and eradication scheme begins
1969- Amendment to the existing animals act- test and slaughter for B abortus
          all cows which had calved, all bulls over 6 months eligible for testing

1971- Brucellosis compulsory eradication scheme begins in two regions

1972- National Brucellosis compulsory eradication scheme

Presenter Notes
Presentation Notes
Historically- NZ only had two indigenous mammals – both bats.  All other mammals were brought here by humans.
1814 Cattle introduced to NZ.  Probably because of the slow voyage times of sailing ships, most animals that might have been affected by serious epidemic viral diseases had either died or ceased to be infected before landing in NZ.  Chronic infectious diseases like Brucellosis persisted.
Brucellosis was responsible for massive losses in the early days of the dairy industry and in 1907 it was estimated that the disease caused greater losses to dairy farmers than all other diseases put together.
1948 Strain 19 vaccine available and used in NZ- voluntary - over 130 000 calves vaccinated annually (S19 avirulent in cattle, virulent in people, about 70% effective. Needs a cold chain)
1966 slaughterhouse survey- 15% of cattle infected with B abortus. 59% of Dairy herds gave a positive MRT (of 1372 tested)
Rate considered too high for a test and removal policy- too expensive.
1966-Compulsory Vaccination of all female calves (3-6 months of age) begins (with age restrictions).  Start of the campaign.
1968-Assessment of Brucella tests for NZ conditions. CFT chosen as most specific and sensitive test. B Card test could proove useful as a low cost, high volume screening test.  The Milk ring test could be used to monitor the status of cleared dairy herds.  All in prep for the test and removal part of campaign.
1969 - An amendment to the existing animals act provided for the introduction of the scheme.  Test and slaughter.  All cows which had calved and all bulls over 6 months were eligible for testing. Based on Brucella card test for screening and the CFT as definitive test.  The MRT for screening dairy herds.
Cattle TB and Brucellosis control regulations came into force.
1971- Brucellosis compulsory eradication scheme begins – estimated from testing during the voluntary period- that up to 8% of 3.8 million dairy cattle and as many as 4% of 5.3 million beef cattle were infected.  The infections were distributed through 14,400 herds, or 36% of all herds in existence at that time.
Eligible age lowered to 18 months for cows.  Aim was to bring all 9 million cattle in NZ under testing by 1977.  The government agreed to provide financing for a five year programme up to 1977 by then all cattle should have had their initial tests and 80% of all herds were expected to be accredited.
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Reasons for eradication

• Trade

• Public health

• Productivity

• Prior knowledge 

Presenter Notes
Presentation Notes
Productivity – Most important cause of cattle abortions in NZ and high economic losses
Prior knowledge – many countries were embarking on eradication campaigns – and it was accepted that Brucellosis could be
Eradicated as shown by Norway using a test and slaughter campaign – completed in 1952.
Trade – meet international standards.  80% of NZ exports were animal products.



https://www.pinterest.com/pin/372813675373363267/
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Brucellosis compulsory eradication scheme

Government had agreed to finance until 1977

 AIM
• To bring all cattle in NZ under testing by 1977.  
• 80% of all herds expected to be accredited

Presenter Notes
Presentation Notes
The government agreed to provide financing (for testing and compensation) for a five year programme up to 1977 by then all cattle should have had their initial tests and 80% of all herds were expected to be accredited B abortus free at that time

Exact number of cattle herds and numbers of cattle were unknown at that time.

Note- is not appropriate to be prescriptive when recommending a strategy for the control or eradication of Brucellosis that will be applicable or practical in all circumstances
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Field logistics

•  25 veterinary districts
• (with District Veterinary Officer)

• -Each divided into 5 testing zones
• ~ equal numbers cattle

• -Testing concentrated on 1 zone at a time.
• -best use manpower/resources
• -orderly expansion
•  ~ 1 zone per year.
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Sampling team

Regional 
Veterinary Officer

5-6

District Veterinary 
Officers

District Veterinary 
Officers

25

Livestock Officers
1

Technicians
2 

Livestock Officers Livestock Officers Livestock Officers

Technicians Technicians Technicians

FARMERS

Local 
Commitees

(Farmers and 
DVO's)

District processing 
centres (18)

(sera seperated;
Br card test; BRT)

Central Brucellosis 
Laboratory

(1)
(CFT)

Presenter Notes
Presentation Notes
 Local committees
	Farmers and DVO – define Zones
	Handle problems of a local nature
	eg hardship claims (high prevalence herds; uncooperative individuals)

LO’s – Interview every farmer in the zone.
              - Inform each farmer of the requirements of the scheme/ schedule for testing to fit farmers management program
              -Inform of Identification required
              -Establish number eligible to test
              -establish facilities to bleed and ID
               -Workout the day to day testing schedules (farmers notified by post of testing)
              -Program worked out 3-4 weeks in advance
               -Lead the field teams and on farm activities (ID reactors/ Tag and temp mark)
Regional VO team 
	Plan for 12 month period
	Try and get an even workload throughout the year
District VO
	Problem herds (gum boot epidemiology)
	Review all test results and decide when test again
	Responsible for detailed farm level records
	Lead District effort.  Planning, local committee, problem herds and in charge district processing centre

Central Brucellosis Lab
	Only one – strict standardisation and economically effective
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Re-test
6 months

Accredited herd

Breakdown herd

Problem herd
-District vet office  
investigates to 
define problem

- ve

+ve

- ve

- ve

+ve

Re-test
60 days

Initial 
Herd 
Test

+ve

- ve

Surveillance testing
-Dairy - MRT every 3 months
-Beef - Periodic blood or skin testing
-Abortion investigations

6 or > herd tests

Surveillance / Accreditation

Presenter Notes
Presentation Notes
Ongoing surveillance test intervals for beef herds – every 2 years.  If no re-infection rates may increase to every 3 years.  Random sampling methods. Once accredited.  At end of the programme the intradermal brucellin test was substituted for serum testing.
Diary using MRT every 3 months.
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• Complement fixation test (CFT)
• Definitive test (highest Se/Sp)

• Brucellosis card test (BCT)
• Low cost screening test

• Bulk milk ring test
• Low cost screening test for dairy farms once accredited

• Abortion Investigations
• The brucellin test - used after 1985

Choice of tests used in New Zealand

Presenter Notes
Presentation Notes
BCT useful as low cost screening test.  Allowing large numbers to be screened in a short time.
However the specificity of the BCT was not considered good enough for its adoption as the definitive test.

Brucellin test Sp >99%;  Se low at individual animal level;  therefore good at identifying infected herds rather than individuals.  

Some tests successful in early campaign but no longer economically sustainable later
	Abortion investigations.  Discontinued after 1983   Cost $600 000 in 1982 and zero detections.
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• 75% of breakdowns in previously free or accredited herds found 
to be due to introductions of infected animals.

• 1979- Movement control on herds with B abortus infection

Movement control

Presenter Notes
Presentation Notes
Movement control:
A total prohibition of movements from those Movement control herds was not cost effective under NZ conditions.
-No animal aged 6 weeks or over, other than steers or spayed heifers, could be moved unless a movement permit had been issued
-Permits issues only if the disease was considered under control, otherwise movement was only to slaughter
-All animals permitted to move had to be tested 30 days prior to movement.
-Bulls under 6 months, non-vaccinated heifers less than 12 months old and vaccinated heifers less that 18 months were exempt from testing.  But a permit was still required.
-All cattle required to be tested for movement had to be identified with official movement control eartags.
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• Identification of positive animals (tag/mark)
• Slaughter house within 30 days
• Infected animals slaughtered
• Rendered

• Slaughter entire herd
• Negative animals processed
• Positive animals rendered

Organism management

Presenter Notes
Presentation Notes
Factors to consider when using control measures on an Infected place:
-Rate of infection; duration of infection; abortion rate; extensive vs intensive farm; rainfall; Beef vs Dairy; vaccination coverage;
Availability of replacement stock; financials; proximity to a veterinary laboratory; neighbourhood cooperation; milk and slaughter quotas; prices for slaughter;
Suitable calving facilities; availability of vets; handling facilities.
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• 1971-1989 funded from tax revenue
• Late 1980’s – Shift progressively to a system of levies 

collected on slaughtered cattle
• Compensation set at 95% of a fair market price

Compensation
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• Development of technical strategy
• Description of the ongoing situation

• Progress, checkpoints, changes
• Problem solving

• How is the disease spreading?
• Why are farms breaking down?
• Interpretation of test results
• Criteria for decision making e.g. movements
• Modelling (predictive, comparative, descriptive)

Epidemiology

Presenter Notes
Presentation Notes
In late 1980’s around 20% of isolates were S19
Epidemiologists produced criteria to differentiate infected farms from vaccinated ones
Toward the end of the campaign, the presence of vaccinated animals was impeding the identification of the the last vestiges of true infection (false positives!)

Farm investigations very important

Epidemiology criteria to differentiate infected animals from vaccinated ones.
-Herd closed or open? (for at least 2 years)
-Herd closed except for introduction from herds certified free from Brucellosis
-There is no evidence of spread of infection within the herd.
-All cows that aborted were bacteriologically negative to B abortus
-L Nodes of animals with high titres, which have been slaughtered are negative for wild strains of b abortus and/or have yielded S19 on culture
-Faetal membranes and uterine discharges of cows exhibited high titres are negative on culture.
-Milk samples from reactors yielded S19; and/or negative for wild strain.
-Possibility of infection having been introduced from a neighbouring herd or infected wildlife is ruled out.

Predication model
-The time taken to clear infected herds is relatively constant.
-The schemes progress is driven by the rate of breakdowns of accredited herds.
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Economic breakdown

Presenter Notes
Presentation Notes
Compensation: Standard compensation; Seasonal bonuses; condemn carcase condemnation
Travel – vehicles costs, hotel mileage, meals
Stores and services: Tubes, antigen, protective clothing, laundry, freight and packaging, rent/power, telephones, cleaning & abortion investigations
Manpower: Testing officers, wage workers, veterinarians, Lab and process workers, administration
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Timeline continued.
1975 -Strain 19 vaccination of calves no longer compulsory

1977 -All Breeding cattle now under test in New Zealand

1977 -Infected herd ratio From tests conducted 1970-1977 D 50%; B 40%

1979 -Movement control on herds with residual Br abortus infection

1982 -Abortion investigations discontinued (considered no longer cost effective)

1987 -Strain 19 use illegal

1987 -Last isolation of B abortus in NZ

1991 -New Zealand declares freedom

1996 -1996 presented a comprehensive case for biological freedom to the 
Office International des Epizooties (OIE)

Presenter Notes
Presentation Notes
True infected herd ratio for 1970-1977 now defined - around 50% for dairy herds and 40% for beef herds having reactors at their initial test.  
Overall reactor rate ranged from 4-5% for dairy cattle and 1% for beef cattle at initial testing.
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Regional Representation for Asia and the Pacific
Food Science Building 5F - The University of Tokyo
1-1-1 Yayoi, Bunkyo-ku
Tokyo, 113-8657
JAPAN

rr.asia-pacific@woah.org
rr-asia.woah.org

Facebook
Twitter
Instagram
LinkedIn
YouTube
Flickr

Thank you!

mailto:rr.asia-pacific@woah.org
https://rr-asia.woah.org/
https://www.facebook.com/worldanimalhealth
https://twitter.com/WOAH_Asia
https://www.instagram.com/worldanimalhealth/
https://www.linkedin.com/company/worldanimalhealth/
https://www.youtube.com/c/WorldAnimalHealth
https://www.flickr.com/photos/woah-photos/
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