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“...minimize hazards to health”
Prevention of disease in “well” individuals

Identification and intervention in early stages of
disease

Prevention of further deterioration, reduction in
complications
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 Human zoonotic disease

* A systemic infectious disease with
acute or insidious onset

* Is a very costly zoonoses with highly
variable clinical features

* Infected animals readily infect one
another and shed the organisms into
their environment
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A disease, primarily of animals, that can be
(>} transmitted to humans




Z.0O0NOSIS

e Brucellosis

* Plague
e Anthrax

e Tularemia

e Qfever
Melioidosis

Glanders
CCHF




ZOONOTIC DISEASES

. More than 300 diseases can be transmitted
from animals to humans

. Humans are usually accidental and dead end
hosts

. Only a limited number of zoonotic diseases
can be transmitted person-to-person

. Importance of emerging zoonoses and
bioterrorism

. Laboratory hazards via sharps injuries or
inhalation of aerosols




Public health impact

e Disruption of pregnancy
* Loss of stock

e Decrease milk

e Infect human

* A critical biological agent




oy Brucella are 1deal Biological
Sy Warfare Agents

They are highly infectious
They can be easily aerosolized

They are stable in production, storage, &
delivery

They cause high morbidity, but low mortality
There are no human vaccines against brucellosis

There is high economic loss to animal
agriculture




iAd Biological Warfare Agents
Category B

Coxiella burnetti

Brucella species
Burkholderia mallei
Alphaviruses

Venezuelan encephalomyelitis
Equine encephalomyelitis
Ricin toxin

Toxin of C. perfringence
Staphylococcus enterotoxin B




Etiologic agents

Brucella spp. Source Virulence | Infective Dose

Goats, sheep,

bt -
Cattle, Swine 1-10

B. melitensis

B. suis Swine, Cattle 1,000 — 10,000

B. abortus |Cattle 100,000

B.canis | Dogs 1,000,000
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Coccobacillus sy Q

. Facultative
intracellular

- Gram negative non
motile cocobacilli
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Heating at 60°C

For 10 minutes

Phenol 1%

For 15 minutes

Direct sunlight

In a few hours

Milk

For several days

Milk

(till the milk turns sour)

Fresh cheese

For 3 months

Tap-water

For 57 days

Human urine

For 1 week

Dust

For 6 weeks

Damp soil

For 10 weeks

Animal feces

For 100 days




Isolated species in Iran

Species Biotypes
Br. Abortus 1,2,3,4,5,6,8,9
Br. Melitensis |12

Br. Suis 12

Br. Canis Not found




Pathogenesis

Skin abrasion, conjunctivae,
Inhalation or Ingestion

Engulfed by neutrophils and

monocytes (resistant to killing)
Localize regional lymph nodes

Infect phagocytic cellsin the RE
system and form granulomas
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Acute or Insidious onset of:
fever,
night sweats,

undue fatigue,
anorexia,

weight |oss,
headache,
arthralgia.

Canada health, 2019




Case definition

Clinically compatible signs and symptoms with

supportive serology (i.e., Brucellaagglutination
test titre of 1:80 or higher in one or more serum

specimens obtained after onset of symptoms)

OR

e Clinically compatible signs and symptomsin a
person with an epidemiologic link to a confirmed
case or suspected source

Canada health, 2019




Case definition

38 290
o Laboratory confirmation of infection with clinically
compatible signs and symptoms:
» Isolation of Brucella spp. from an appropriate clinical
specimen (e.g., blood,tissue)
OR

e A significant (i.e., fourfold or greater) rise in Brucella
agglutination titre between acute and convalescent serum
specimens obtained 2 or more weeks apart

OR

« Detection of Brucella spp. deoxyribonucleic acid (DNA)
from an appropriateclinical specimen

Canada health, 2019
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e 5-60 days (1-2 month)




T I |

e Subclinical and unrecognized
Infections are more frequent than
clinical one

o |susually aself-limiting disease

e 50% of cases recover their health
IN one year
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e Untreated clinical iliness may
become chronic

e The death rate of untreated

bruceallosis is about 2%

e Death Is usually due to bacterial
endocarditis
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Table 1. Annual Cases of Human Brucellosis in Various Countries, According to Year.*

Country 1996 1997 1998 1999 2000 2001 2002 2003
Albania MNA 155 376 458 220 MA MNA MNA
Algeria 4356 3,434 2,232 2,223 MNA 3,200 MNA 2,766
Argentina MNA 676 MNA 353 507 MA 296 325
Australia 38 41 45 52 27 MA 40 17
Azerbaijan MNA 624 494 582 654 660 519 407
Bosnia-Herzegovina MNA MNA MNA MA MNA 7 MNA 43
Colombia 53 42 82 42 MNA 27 MNA 238
Germany 23 25 18 21 27 25 35 27
Greece MNA 254 435 543 545 405 327 222
Iran MNA MNA MNA 17,168 MNA MNA MNA 17,765
Israel 235 151 157 163 131 70 56 56
Iltaly 1896 1,681 1,461 1,324 1,067 923 813 520
Jordan 957 MNA 634 432 288 275 219 159
Kyrgyzstan MNA MNA MNA 873 1,219 1,819 1,771 MNA
Lebanon 192 429 136 184 MA MA MNA MNA
Mexico 3362 3,387 3,550 2,719 2,171 3,013 2,851 3,008
Peru 1691 MNA 1,265 MA 1,072 372 991 MNA
Portugal 866 1,409 816 683 500 38l 206 139
Russia 656 461 MNA 352 423 508 595 MNA
Saudi Arabia 5997 15,933 3,781 MA MNA MA MNA MNA
Spain MNA 878 1,520 1,519 1,104 887 886 396
Syria MNA MNA MNA MA 6,487 4,500 MNA 23,297
Tajikistan 257 MNA 211 MA 851 752 1,071 1,471
Tunisia 490 291 206 355 MNA 321 250 128
Turkey 94380 11,812 11,427 11,462 10,742 15,510 17,553 14,435
Turkmenistan MNA 496 MNA MA 264 246 MNA MNA
United Kingdom 15 6 7 76 19 26 38 19
United States 112 93 79 82 87 136 125 93
Uzbekistan 707 459 494 480 MNA MA 408 MNA
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Seasonal distribution in Iran

Spring

Summ
er

Autum
n

Winter
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Worldwide, brucellosis is more common in males than
in females, with a ratio of 5:2-3 in endemic areas.
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Effect of Gender

* Men aged 15-45 years are aftected
twice as often as women of the
same age

 The man is more likely than the
woman to be exposed to the
heaviest concentration of
organisms




Effect of Gender

* In Iran both sexes are nearly always
equally contacted with
contaminated animals and dairy
products

* There is not a significant
predominance of male to female
brucellosis in Iran




Sex distribution in Iran

Male  pepale
56% 449




Age distribution

* Children are affected very much less
than adults

e The odd low incidence in children is
unexplained

* [t may be that gastric acidity is less
often deficient than in adult

* Occupational exposure is much more
important N
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Occupational hazards

e Farmers

o Shepherds, goatherds
e VVeterinarians

o Abattoir workers

o |_aboratory workers

e Butchers
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Susceptibility and resistance

Children are more resistant
than adults

Immunity to reinfection follows
initial infection in the majority of
the individuals
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Brucellosis in animals

Transmitted by contact with infected
tissue or milk (oral, aerosol or
abrasion)

Predilection for erythritol rich
organs (breast, uterus, epididymis,
ect.)

Abortions, mastitis and sterility




Transmission of brucellosis

e Farmers / Ranchers

* Veterinarians (food animal
practice)

* Brucellosis control personnel

 Meat inspection personnel

* Abattoir workers
* Laboratory personnel




Transmission of brucellosis

Brucellosis as a Food Borne Disease

Is or is not occupation related

Often no history of animal contact

May occur outside brucellosis enzootic areas
Often occurs in outbreaks

May involve women & children

May involve travelers to brucellosis enzootic
areas

48




Reservoirs

Brucella abortus Cattle

Brucella suis Swine

Brucella melitensis  Goats/Sheep

Brucella ovis Sheep

Brucella canis Dogs

Brucella neotomae Desert wood rat7

Brucella pinnipediae  Marine animals +
Brucella cetaceae

49




Occurrence in Wildlife

T
e




Reservoir

Mammalian parasite

Host specificity is not exclusive

Horse is occasionally infected

Serum from camels have proved positive

Have been isolated from foxes, buffaloes,
elk, moose, deer, polecats

Rabbits have been infected
Infection of hares have proved




Reservoir

Flies, mosquitoes, ticks and other insects
can be infected with all species

Ticks have transmitted to guinea pigs by
biting

Dogs and cats are fairly resistant

Has not been found in monkeys




Infection of Cattle

 In many parts of the
world, cattle are heavily!|
infected

 Br. Abortus is most
commonly involved

 They may readily infect
with Br. Melitensis and '
Br. suis




Infection of Cattle

e Br. Melitensis do not cause serious
symptoms in cattle

* Br. Abortus may lead to death of the fetus
and abortion

 The aborted fetus, the placenta and the
discharge from vagina are all heavily
contaminated




Infection of Cattle

Brucella tend to lodge in mammary gland and
supramammary lymph nodes

"hey may shed in the milk for years
"he organisms tend to settle in the testicles,

epididymis and seminal vesicles

Organisms may be present in the semen and
may transmit sexually

Transmission by artificial insemination

In cattle Is a serious economic and public
health problem




Infection of Goats

e Isalwaysdueto Br.
WISIIEISTS o
» Abortion is not a prominent pEEEL: S

» Reduced fertility in the s PRV
e Br. Melitensisis passed In

enormous numbersin the
milk for 6-7 month




Infection of Sheep

e Isalways dueto Br.
Melitensis N
 Isoccasionally dueto g X !

Br. Abortus or Br. Suis | e
o Affecting fertility and

meat and wool

production




Infection of Swine

e Br. Suisisthe most common brucella
IN Swine

e Swine may infect with brucella

abortus and melitensis

* The semen may be teeming with
brucella and the boar may

disseminate infection throughout the
herd




Transmission between animals

 Milk
* Meat
* Trans placentally

* Sexually (& artificial insemination)

* Respiratory

e Urine




Mode of transmission
Ingestion
|nhalation

Abrasion skin
M ucous membranes

Conjunctive
Sexual

Blood transfusion
Organ transplant
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“...minimize hazards to health”
Prevention of disease in “well” individuals

Identification and intervention in early stages of
disease

Prevention of further deterioration, reduction in
complications
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Post exposure prophylaxis

Persons inoculated with strain 19 or
Rev-1 vaccines should be given
Doxycycline and Rifampin for 21 days
(chemoprophylaxis)

For conjunctival inoculations for 6
weeks
Bioterrorism events, for 6 weeks
If there 1S a contraindication to
use, TMP-SM X

prophylaxis Is suggested. iandei 2020




Preventive measures

Immunization of young goats
and sheep with live attenuated
Rev-1 strain of Br. Melitensis

Immunization of calves and
sometimes adult animals with
strain 19 Br. Abortus




Preventive measures
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Recall incriminated products
Stop production & distribution
Pasteurization
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Diagnosis

e Symptoms and signs are
non-specific

e Brucellosis is prone to misdiagnosis
o Careful history isvery important

e Serologic tests

e Bacteriological examinations

e PCR test.




Treatment

Doxycycline + Rifampin
Tetracycline + Rifampin
Tetracycline + Streptomycin

Co-trimoxazole + Rifampin
3.G. Cephalosporines + Rifampin
Quinolones + Rifampin

Rifampin + Doxycycline Is the treatment
of choice (WHOQO)

73
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