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DefinitionDefinition

�� ZoonesesZooneses areare diseasesdiseases ofof vertebratevertebrate
animalsanimals thatthat cancan bebe transmittedtransmitted toto manman:: eithereither
directlydirectly oror indirectlyindirectly throughthrough anan insectinsect vectorvector..

�� WhenWhen anan insectinsect vectorvector isis involved,involved, thethe
diseasedisease isis alsoalso knownknown asas anan arboviralarboviral diseasedisease..
wherewhere thethe transmissiontransmission cyclecycle takestakes placeplace
exclusivelyexclusively betweenbetween insectinsect vectorvector andand humanhuman
ee..gg.. denguedengue andand urbanurban yellowyellow feverfever.. However,However,
notnot allall arboviralarboviral diseasesdiseases areare zoonosiszoonosis..

�� ExamplesExamples ofof viralviral zoonoseszoonoses thatthat cancan bebe
transmittedtransmitted toto manman directlydirectly includeinclude rabies,rabies,
hantaviruses,hantaviruses, lassalassa andand ebolaebola feversfevers..
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Zoonotic DiseasesZoonotic Diseases

�� The list of possible zoonotic diseases is quite extensive The list of possible zoonotic diseases is quite extensive > > 

200 known zoonosis 200 known zoonosis 

�� BacteriaBacteria, e.g. brucellosis, anthrax, leptospirosis, plague, , e.g. brucellosis, anthrax, leptospirosis, plague, 

bovine TB, Lyme disease.bovine TB, Lyme disease.

�� VirusVirus, e.g. Rabies, SARS, Avian influenza, Japanese B , e.g. Rabies, SARS, Avian influenza, Japanese B 

encephalitis, Hemorrhgic fever (hantavirus)encephalitis, Hemorrhgic fever (hantavirus)

�� Fungal ZoonosisFungal Zoonosis : : 

�� Trichophyton, Microsporum & Epidermophyton direct Trichophyton, Microsporum & Epidermophyton direct 

contact with  domestik animal, cause ringworm (taenia).contact with  domestik animal, cause ringworm (taenia).

�� ParasitesParasites, e.g. echinococcosis, schistosomiasis. , e.g. echinococcosis, schistosomiasis. 

How do human beings become infected.How do human beings become infected.

Direct Contact

Indirect Contact

feces
urine
blood 

saliva
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BrucellosisBrucellosis

The genus Brucella consists of 7 species, four 

of which cause human brucellosis. 

ReservoirReservoir::

�� Br. melitensis → Goats , Sheep , camels. Br. melitensis → Goats , Sheep , camels. 

Most widespread Most widespread Most virulentMost virulent

�� Br. abortus → Cattle and camelsBr. abortus → Cattle and camels

�� Br. suis → Pig Reservoir: Less virulent Br. suis → Pig Reservoir: Less virulent 

�� Br. canis → Dogs Reservoir: Least common Br. canis → Dogs Reservoir: Least common 

BrucellosisBrucellosis
Causative organismCausative organism: : 

�� Bacteria is excreted in : =genital secretions (including Bacteria is excreted in : =genital secretions (including 
semen) semen) =milk, =colostrum. =milk, =colostrum. 

Survival time:Survival time:
�� Cheese at 4oC: 180 days !!! Cheese at 4oC: 180 days !!! 

�� Water at 25Water at 25ooC: 50 days. C: 50 days. 

�� Meat and salted meat: 65 days. Meat and salted meat: 65 days. 

�� Manure at 12Manure at 12ooC: 250 days (C: 250 days (manure = pupuk/rabukmanure = pupuk/rabuk))

Killed by:Killed by:
�� * boiling, * boiling, 

�� * pasteurization, * pasteurization, 

�� * lactic acid, * lactic acid, 

�� * strong salts. * strong salts. 

�� Not killed by freezing Not killed by freezing 
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PathoPatho--physiologyphysiology

�� This bacterium has a unique ability of This bacterium has a unique ability of 
invading both phagocytic and noninvading both phagocytic and non--
phagocytic cells. phagocytic cells. 

�� Surviving in the intracellular environment Surviving in the intracellular environment 
by avoiding the immune system in different by avoiding the immune system in different 
ways. ways. 

�� This is why brucellosis is a systemic This is why brucellosis is a systemic 
disease and can involve almost every disease and can involve almost every 
organ system. organ system. 

Brucella

� Extremely small 

� Aerobic nonfermenters

� Gram-negative coccobacilli

� True pathogens:  isolation 
always    associated with 
disease; i.e., always  
clinically significant

NOTE: Previously studied 
nonfermenters   were all 
opportunistic pathogens

Brucella colonies
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GenusGenus SpeciesSpecies DiseaseDisease

BordetellaBordetella pertussispertussis PertussisPertussis

parapertussisparapertussis Pertussis Pertussis (milder form)(milder form)

bronchisepticabronchiseptica Bronchopulmonary diseaseBronchopulmonary disease

FrancisellaFrancisella tularensistularensis TularemiaTularemia

BrucellaBrucella melintensismelintensis BrucellosisBrucellosis
abortusabortus BrucellosisBrucellosis
suissuis BrucellosisBrucellosis
caniscanis BrucellosisBrucellosis

Human Disease & Associated Pathogens

�Animals are natural reservoir

• Cattle, goats, sheep, swine, bison, elk, dogs, foxes, coyotes

� 500,000 human cases per year worldwide

�Transmission via i) ingestion of contaminated milk or 
cheese, or ii) direct contact with infected animals or 
animal products

�Because it can be transmitted to humans, 
brucellosis is one of the most regulated diseases of 
cattle in the U.S. 

Epidemiology of Brucellosis
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H u m a n  B r u c e l l o s i s  &  A s s o c i a t e d  S p e c i e s

Severe

Brucellosis in Humans
� Reportable disease

� Human brucellosis = Bang's disease, named for 

Bernhard Bang & Sir David Bruce who discovered Brucella

� Facultative intracellular pathogens of mononuclear-

phagocyte system (formerly reticuloendothelial system which 

is involved in immune defense against microbial infection and 

removal of worn-out blood cells)

• Bacteria are phagocytosed by macrophage or 

polymorphonuclear leukocyte

• Survive intracellularly by inhibiting killing 

• Carried to spleen, liver, bone marrow, lymph nodes, kidneys

� Form granulomas (mass of granulation tissue produced 

in response to chronic infections, inflammation, or foreign 

bodies) and cause destructive tissue damage
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� Consumption of contaminated unpasteurized milk 

or direct contact with infected animal reservoir
• Disease associated with contact with infected cattle, cattle products, 

or dogs is a milder form 

• Disease associated with contact with goats and sheep is acute and 

severe with complications common 

• Disease associated with contact with swine is chronic & suppurative 

with destructive lesions and localization in cells of the 

reticuloendothelial system (RES)

� Occupational hazard of laboratory personnel, 

veterinarians, farm workers, and meat handlers  at risk 

through direct contact or inhalation

� Protective clothing for abattoir workers, avoidance of 

unpasteurized dairy products

� Highest numbers of cases reported in CA and TX

Brucellosis in Humans (cont.)

� Acute disease often develops with initial nonspecific 

symptoms of malaise, chills, fatigue, weakness, myalgias 

(muscles), weight loss, arthralgias (joint), and 

nonproductive cough.

� Mild disease with rare suppurative complications

� Chronic disease and recurrence are common because 

it can survive in phagocytic cells and multiply to high 

concentrations
�

� May also take the form of destructive lesions

Clinical Presentation of 

Human Brucellosis
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� Plate agglutination test (a.k.a., Brucella ring test) 
diagnosing Brucella :

• Drop of serum mixed with drop of Brucella antigen

• Clumping indicates infection

• If the mixture remains clear, the result is negative. 

� Treated with combination of tetracycline and 
doxycycline

� For infants, tetracycline is toxic, so children are 
treated with trimethoprim-sulfamethoxazole.

Diagnosis & Treatment of Human 

Brucellosis

Summary :

Brucella 
Infections
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Summary :

Brucella 
Infections 

(cont.)

LeptospirosisLeptospirosis
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LEPTOSPIROSISLEPTOSPIROSIS

�� Weil's disease, Hemorrhagic jaundice Weil's disease, Hemorrhagic jaundice 
(Leptospira icterohaemorrhagiae), canicola fever (Leptospira icterohaemorrhagiae), canicola fever 
(L. canicola), dairy worker fever (L. hardjo) (L. canicola), dairy worker fever (L. hardjo) 

�� Spirochete, Leptospira. Pathogenic leptospires Spirochete, Leptospira. Pathogenic leptospires 
belong to the species Leptospira interrogans, belong to the species Leptospira interrogans, 
which is subdivided into more than 200 which is subdivided into more than 200 
serovars. serovars. 

�� The main natural reservoirs for human infection The main natural reservoirs for human infection 
vary with serovar: L. canicola in dogs, L. hardjo vary with serovar: L. canicola in dogs, L. hardjo 
in cattle, L. pomona in swine, and L. in cattle, L. pomona in swine, and L. 
icterohaemorrhagiae in rats. icterohaemorrhagiae in rats. 

RESERVOIR AND INCIDENCERESERVOIR AND INCIDENCE

�� Rats, mice, field moles, guinea pigs, gerbils, Rats, mice, field moles, guinea pigs, gerbils, 
squirrels, rabbits, hamsters, reptiles, nonhuman squirrels, rabbits, hamsters, reptiles, nonhuman 
primates, livestock, and dogs. primates, livestock, and dogs. 

�� In one study, 40 % of stray dogs were In one study, 40 % of stray dogs were 
seropositive. seropositive. 

�� Rats and mice are common animal hosts for L. Rats and mice are common animal hosts for L. 
ballum. ballum. 

�� Infection in mice is inapparent and can persist Infection in mice is inapparent and can persist 
for the animal's lifetime. *for the animal's lifetime. *

�� Rodents are the only major animal species that Rodents are the only major animal species that 
can shed leptospires throughout their lifecan shed leptospires throughout their life--span span 
without clinical manifestations. without clinical manifestations. 
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TRANSMISSION TRANSMISSION 

�� Handling affected animals, contaminating Handling affected animals, contaminating 
hands, or abrasions with urine, or aerosol hands, or abrasions with urine, or aerosol 
exposure during cage cleaning are most exposure during cage cleaning are most 
common. common. 

�� The organism is often transmitted to The organism is often transmitted to 
humans by the urine of the reservoir host. humans by the urine of the reservoir host. 
The organism may also enter through The organism may also enter through 
minor skin lesions and probably via the minor skin lesions and probably via the 
conjunctiva. Many infections have followed conjunctiva. Many infections have followed 
bathing or swimming in infected waters. bathing or swimming in infected waters. 

DISEASE IN MANDISEASE IN MAN

�� Ranges from inapparent infection to severe infection and death. Ranges from inapparent infection to severe infection and death. 

�� Leptospirosis, a most common zoonotic disease in the world, Leptospirosis, a most common zoonotic disease in the world, 
presents with varied clinical manifestations like febrile jaundice, presents with varied clinical manifestations like febrile jaundice, 
pyrexia of unknown origin, aseptic meningitis and hepatorenal pyrexia of unknown origin, aseptic meningitis and hepatorenal 
failure failure ((Alani Alani et alet al., 1993., 1993).).

�� Biphasic Illness a. Weakness, headache, myalgia, malaise, chills, & Biphasic Illness a. Weakness, headache, myalgia, malaise, chills, & 
fever. b. Leukocytosis, painful orchitis (testes not usually enlarged), fever. b. Leukocytosis, painful orchitis (testes not usually enlarged), 
conjunctival effusion, and rash. conjunctival effusion, and rash. 

�� Icteric leptospirosis (Weil's syndromeIcteric leptospirosis (Weil's syndrome--usually caused by L. usually caused by L. 
icterohaemorrhagiae) is the most severe form of the disease, icterohaemorrhagiae) is the most severe form of the disease, 
characterized by impaired renal and hepatic function, abnormal characterized by impaired renal and hepatic function, abnormal 
mental status, hypotension, and a 5mental status, hypotension, and a 5--10% mortality rate. Signs and 10% mortality rate. Signs and 
symptoms are continuous and not biphasic. symptoms are continuous and not biphasic. 
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Conjunctival hemorrhage Conjunctival hemorrhage 
in leptospirosisin leptospirosis

Clinical typesClinical types

TypesTypes 19861986 19871987

Pneumonitis Pneumonitis 33%33% 57.7%57.7%

Rash typeRash type 17%17%

Weil’s diseaseWeil’s disease 15%15%

Renal failureRenal failure 13%13% 53.8%53.8%

“Flue“Flue--like” like” 15%15% 13.5%13.5%

Acute HepatitisAcute Hepatitis 8%8%

CombinationCombination 86.5%86.5%
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Weil’s DiseaseWeil’s Disease

�� Less common but severe formLess common but severe form

�� Mild phase I, initiallyMild phase I, initially

�� Followed by severe Jaundice , Azotemia, Followed by severe Jaundice , Azotemia, 

and Hemorrhage from Lungs, GI tract, and Hemorrhage from Lungs, GI tract, 

and other organs  (3and other organs  (3--6 day)6 day)

�� Oliguric renal failure and Liver Oliguric renal failure and Liver 

dysfunction dominate the clinical picturedysfunction dominate the clinical picture

PathogenesisPathogenesis

�� Entry sites : skin wounds or abrasions in Entry sites : skin wounds or abrasions in 
hand and feet and mucous membranes, hand and feet and mucous membranes, 
conjunctiva, nasal, oral.conjunctiva, nasal, oral.

�� Bacteremia involving the entire body Bacteremia involving the entire body 
including eye, CSFincluding eye, CSF

�� Systemic effect and vasculitis due to Systemic effect and vasculitis due to 
endotoxin (hyaluronidase) and burrowing endotoxin (hyaluronidase) and burrowing 
motilitymotility

�� Hemorrhagic necrosis esp.  in liver, lung,  Hemorrhagic necrosis esp.  in liver, lung,  
and kidneys and kidneys �������� jaundice, ARF, jaundice, ARF, 
hemorrhageshemorrhages
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Clinical Signs of LeptospirosisClinical Signs of Leptospirosis

�� Pulmonary infiltrates, pneumonitis, Pulmonary infiltrates, pneumonitis, 
hemorrhageshemorrhages

�� Conjunctival injectionConjunctival injection

�� JaundiceJaundice

�� Muscle tendernessMuscle tenderness

�� Abdominal tendernessAbdominal tenderness

�� CVA tendernessCVA tenderness

�� Abnormal auscultationAbnormal auscultation

�� Erythema, petechiae, neck stiffness, Erythema, petechiae, neck stiffness, 
adenopathyadenopathy

BAHAN PEMERIKSAANBAHAN PEMERIKSAAN

�� Darah diambil pada fase leptospiremic (fase Darah diambil pada fase leptospiremic (fase 

harui keharui ke--2 s/d ke2 s/d ke--8) Bahan darah boleh tanpa 8) Bahan darah boleh tanpa 

atau dengan anticoagulan (heparin/oxalat)atau dengan anticoagulan (heparin/oxalat)

�� Cairan spinalis : diambil hari keCairan spinalis : diambil hari ke--2 s/d ke2 s/d ke--5 5 

setelah os sakit.(atau minggu kesetelah os sakit.(atau minggu ke-- 2 penyakit)2 penyakit)

�� Urin bisa untuk memperoleh LeptospiraUrin bisa untuk memperoleh Leptospira

�� Tissue dari hewanTissue dari hewan
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DIAGNOSISDIAGNOSIS
�� Early in the disease, the organism may be identified Early in the disease, the organism may be identified by darkfieldby darkfield

examination of the patient's blood or by culture on a semisolid examination of the patient's blood or by culture on a semisolid 
medium. medium. 

�� Culture is difficult and requires several weeks. Culture is difficult and requires several weeks. Isolation of organisms Isolation of organisms 
from clinical samples is confirmatory, but a positive culture result may take up from clinical samples is confirmatory, but a positive culture result may take up 
to 6 weeks and therefore it doesn’t contribute to early diagnosis. to 6 weeks and therefore it doesn’t contribute to early diagnosis. 

�� A rapid diagnosis is made with the DOTA rapid diagnosis is made with the DOT--ELISA test. ELISA test. Dot-ELISA (Enzyme 
Linked Immunosorbent Assay) is an extensively used immunological tool in research as 
well as analytical/diagnostic laboratories. IgM dotIgM dot--ELISA, was developed for ELISA, was developed for 
antibody detection, and tested on clinical cases of pyrexia of unknown origin antibody detection, and tested on clinical cases of pyrexia of unknown origin 
and/or febrile jaundice of systemic leptospirosis and ocular leptospirosis. and/or febrile jaundice of systemic leptospirosis and ocular leptospirosis. 

�� The microscopic agglutination test (MAT) is the reference test for diagnosis The microscopic agglutination test (MAT) is the reference test for diagnosis 
and detects antibodies at serovar levels (and detects antibodies at serovar levels (Cinco Cinco et alet al., 1992., 1992). ). 

�� Leptospires can be recovered only from mature mice even though Leptospires can be recovered only from mature mice even though 
antibodies can be detected from infected mice of all ages. antibodies can be detected from infected mice of all ages. 

Lab.  DiagnosisLab.  Diagnosis

�� Microbiologic identification :  Blood or CSF Microbiologic identification :  Blood or CSF 
�������� first 10 days Urine first 10 days Urine �������� second week second week 
(Fletcher’s,  EMJH Medium) (Fletcher’s,  EMJH Medium) 

�� Serology:  screeningSerology:  screening��������Microscopic Slide Microscopic Slide 
Agglutination (MST), titration & serogroup Agglutination (MST), titration & serogroup 
identification  identification  ��������

�� Microscopic Agglutination (MAT),  detection Microscopic Agglutination (MAT),  detection 
of IgM  (ELISA)of IgM  (ELISA)
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TREATMENT & TREATMENT & 

PREVENTIONPREVENTION\\CONTROLCONTROL

�� Penicillins or tetracyclines/docycyline. Can eliminate L. Penicillins or tetracyclines/docycyline. Can eliminate L. 
ballum from a colony (mice) with 1000 gm ballum from a colony (mice) with 1000 gm 
chlortetracycline HCL/Ton of feed for ten days. chlortetracycline HCL/Ton of feed for ten days. 

�� Vaccination in cattle, swine, and dogs Avoid swimming in Vaccination in cattle, swine, and dogs Avoid swimming in 
or drinking from potentially contaminated water.or drinking from potentially contaminated water.

�� Protect workers by providing boots and gloves. Rodent Protect workers by providing boots and gloves. Rodent 
control. Drain wet ground. control. Drain wet ground. 

�� Doxycycline chemoprophylaxis for persons at high Doxycycline chemoprophylaxis for persons at high 
exposure.exposure.

LISTERIOSISLISTERIOSIS
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LISTERIOSISLISTERIOSIS

AGENTAGENT

Listeria monocytogenes, gram positive, pleomorphic Listeria monocytogenes, gram positive, pleomorphic 
rod rod 

RESERVOIR AND INCIDENCE

Isolated from fish, birds, swine, horses, ruminants, Isolated from fish, birds, swine, horses, ruminants, 
guinea pigs, ferrets, gerbils, rabbits, and chinchillas. guinea pigs, ferrets, gerbils, rabbits, and chinchillas. 

The principle reservoir of the organism is in forage, The principle reservoir of the organism is in forage, 
water, mud, and silage. The seasonal use of silage water, mud, and silage. The seasonal use of silage 
as fodder is frequently followed by an increased as fodder is frequently followed by an increased 
incidence of listeriosis in animals. incidence of listeriosis in animals. 

LISTERIOSISLISTERIOSIS

TRANSMISSION:TRANSMISSION:

OOutbreaks have been reported associated with ingestion of 
unpasteurized milk and cheese and contaminated vegetables; some 
sporadic cases may also be due to foodborne transmission. 

Refrigeration of foods may provide selective growth of Listeria. 

Papular lesions on hands and arms may occur from direct contact 
with infectious material or soil contaminated with infected animal 
feces. 

In neonatal infections, the organism may have been transmitted 
from mother to fetus in utero or during passage through the infected 
birth canal. 

Person-to-person transmission through venereal contact is possible, 
as is infection from inhalation of the organism..
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LISTERIOSISLISTERIOSIS IN MANIN MAN

�� Symptomless fecal carriage is common. Symptomless fecal carriage is common. 

�� Fever, headache, nausea, vomiting, Fever, headache, nausea, vomiting, 
endocarditis, granulomatous lesions in multiple endocarditis, granulomatous lesions in multiple 
organs, cutaneous involvement, coryza, organs, cutaneous involvement, coryza, 
conjunctivitis, metritis with abortion, sepsis, & conjunctivitis, metritis with abortion, sepsis, & 
meningitis. meningitis. 

�� Granulomatous lesions and abscesses occur in Granulomatous lesions and abscesses occur in 
the liver and other organs and beneath the skin. the liver and other organs and beneath the skin. 
Focal necrosis in the placenta with mononuclear Focal necrosis in the placenta with mononuclear 
infiltration is seen. Fatality rates may exceed infiltration is seen. Fatality rates may exceed 
20%. 20%. 

LISTERIOSISLISTERIOSIS

DIAGNOSIS:DIAGNOSIS:
�� Culture and isolation (special media required). Serologic tests are Culture and isolation (special media required). Serologic tests are 

unreliable because of cross reactions with other bacterial species. unreliable because of cross reactions with other bacterial species. 

TREATMENT:TREATMENT:
�� Ampicillin plus an aminoglycoside or TrimethoprimAmpicillin plus an aminoglycoside or Trimethoprim--

sulfamethoxazole. sulfamethoxazole. 

PREVENTIONPREVENTION\\CONTROL:CONTROL:
�� Caution and protective clothing when handling infected tissues. Caution and protective clothing when handling infected tissues. 

Pregnant women and immunocompromised individuals should avoid Pregnant women and immunocompromised individuals should avoid 
contact with potentially infective materials such as aborted animal contact with potentially infective materials such as aborted animal 
fetuses and known infected persons; they should eat only properly fetuses and known infected persons; they should eat only properly 
cooked meats and pasteurized dairy products. cooked meats and pasteurized dairy products. 
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Plague / PesPlague / Pes

Infection by Yersinia pestis (Pasteurella pestis) : 

Pest, Pestilential fever, Plague, Yersinia pestis disease

Yersinia pestisYersinia pestis

�� Yersinia pestis : binatang pengerat (rodent) Yersinia pestis : binatang pengerat (rodent) 
melalui gigitan flea / kutu tikus menyebabkan melalui gigitan flea / kutu tikus menyebabkan 
Bubonic plaque.Bubonic plaque.

�� Penyakit Penyakit PESPES atau plague, penyebab atau plague, penyebab Yersinia pestisYersinia pestis, , 
yaitu bakteri bentuk batang Gram negative, bipolar yaitu bakteri bentuk batang Gram negative, bipolar 
staining, fakultatip anaerob,  hidup  pada  media staining, fakultatip anaerob,  hidup  pada  media 
mengandung darah pd suhu 30 mengandung darah pd suhu 30 oo C, oxidase tes (C, oxidase tes (--).).

�� Yersinia pestis termasuk penyakit yang Yersinia pestis termasuk penyakit yang 
mematikan dan dapat menimbilkan suatu wabah.mematikan dan dapat menimbilkan suatu wabah.

�� Angka kematian yang terinfeksi tinggi (90 Angka kematian yang terinfeksi tinggi (90 –– 95%)95%)

�� Dengan gejala demam, keringat dingin dan Dengan gejala demam, keringat dingin dan 
pendarahan dalam (internal bleeding)pendarahan dalam (internal bleeding)
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Yersinia pestis

Yersinia pestis
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TERJADI PLAGUE ANTAR HEWAN DAN TERJADI PLAGUE ANTAR HEWAN DAN 

MANUSIAMANUSIA

Yersinia pestis

Clinical Forms of Plague (a.k.a., Black Death):
� Bubonic plague with swollen and painful axillary (arm pit) 

& inguinal (groin) lymph nodes (buboes) 

• Transmitted from mammalian reservoirs by flea 
(arthropod) bites or contact with contaminated animal 

tissues

� Pneumonic plaque
• Person-to-person spread

Yersinia enterocolitica

� Enterocolitis
� Transfusion-related septicemia

Yersinia Infections
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Epidemiological Cycles of Plague

� Sylvatic (wild) Cycle of Plague

• Reservoir (foci) = wild rodents (prairie dogs, rabbits, 

mice, dogs)

• Vector = wild rodent flea

� Urban (domestic) Cycle of Plague

• Reservoir = domestic (urban) black rat

√ Over 8 million in NYC = human population

• Vector = oriental rat flea (Xenopsylla cheopis) 

� Human Cycle of Plague
• Bubonic plague acquired from contact with either 

sylvatic or urban reservoirs or arthropod vector bite and 

further transmitted in human population by spread of 

pneumonic plague

Siklus Hidup & PathogenesisSiklus Hidup & Pathogenesis

�� Sylvatic cycle (hewan ke hewan) dan Sylvatic cycle (hewan ke hewan) dan 
Urban cycle (Hewan ke manusia) Urban cycle (Hewan ke manusia) 
melalui gigitan flea (kutu tikus)melalui gigitan flea (kutu tikus)

�� Jika berkembang di dalam darah Jika berkembang di dalam darah 
menyebabkan septicaemia biasa menyebabkan septicaemia biasa 
pasien meninggal.pasien meninggal.

� Bubonic plague bengkak dan 
rasasakit axillary (arm pit) & inguinal

(groin) lymph nodes (buboes)

�� Transmisi terhirup (inhalasi akibat Transmisi terhirup (inhalasi akibat 

droplet infection) menyebabkan droplet infection) menyebabkan 

Pneumonia plague Pneumonia plague 

�� Kontak langsung menyebabkan Kontak langsung menyebabkan 
Bubonic plague. Bubonic plague. 
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LABORATORY DIAGNOSTIC OF PLAGUELABORATORY DIAGNOSTIC OF PLAGUE

� Blood cultures should be taken whenever possible. Organisms may be seen 
in blood smears if the patient is septicemic, while blood smears taken from 
suspected bubonic plague patients are usually negative for bacteria. 

� Bacteria may be intermittently released from affected lymph nodes into the 
bloodstream; therefore, a series of blood specimens taken 10-30 minutes 
apart may be productive in the isolation of Y. pestis. 

� Sputum/throat smears taken from pneumonic plague patients may contain 
too many other organisms to be of diagnostic value if only Wayson stain is 
used; these smears should be stained as well with the more specific 
fluorescent-antibody (FA) test. 

� Bronchial/tracheal washing should be taken from suspected pneumonic 
plague patients.

� A library of monoclonal antibodies (MAbs) which recognised different 
epitopes of Yersinia pestis fibrinolysin (Fib) was developed. 

� Lastly, as with human specimens, in cases where no cultures or serum 
specimens are available for testing, both animal and flea material may be 
tested by polymerase chain reaction (PCR) to determine if plague DNA is 
present in the specimens. diagnostic test for Yersinia pestis by the 
polymerase chain reaction

Yersinia pestis (Pasteurella pestis)

�� GramGram--negative bacillus negative bacillus 

�� Grows at 35Grows at 35--3737°°C, faster at room temperature C, faster at room temperature 

�� Catalase positive Catalase positive 

�� NonNon--motile (37motile (37°°C and room temperature) Note: Y. pestis C and room temperature) Note: Y. pestis 
is the only species of Yersinia that is nonis the only species of Yersinia that is non--motile at room motile at room 
temperature) temperature) 

�� Oxidase negative Oxidase negative 

�� Biochemical characteristics: Included in the database of Biochemical characteristics: Included in the database of 
most enteric identification systems, but an identification most enteric identification systems, but an identification 
of Y. pestis must be considered presumptive until of Y. pestis must be considered presumptive until 
confirmed by a reference laboratory confirmed by a reference laboratory 
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Microscopic CharacteristicsMicroscopic Characteristics

�� A plump, GramA plump, Gram--negative rod negative rod 
(1.0(1.0--2.0 x 0.5 um) 2.0 x 0.5 um) 

�� Bipolar staining with Wayson Bipolar staining with Wayson 
or Wrightor Wright--Giemsa stain and Giemsa stain and 
may occasionally be seen in may occasionally be seen in 
GramGram--stained preparations, stained preparations, 
more common in specimen material than from more common in specimen material than from 
culture. culture. 

�� Note: Although characteristics of Y. pestis, Note: Although characteristics of Y. pestis, 
bipolar staining is not always observable and is bipolar staining is not always observable and is 
not unique for Y. pestis not unique for Y. pestis 

Colony CharacteristicsColony Characteristics

�� Grows well on most nonGrows well on most non--selective standard laboratory media selective standard laboratory media 
(e.g. sheep blood, chocolate and tryptic soy agars). Pinpoint, (e.g. sheep blood, chocolate and tryptic soy agars). Pinpoint, 
gray white, nongray white, non--hemolytic at 24 hours, by 48 hours colonies hemolytic at 24 hours, by 48 hours colonies 
resemble typical enteric bacteria. After 48resemble typical enteric bacteria. After 48--72 hours, gray72 hours, gray--white white 
to slightly yellow opaque raised, irregular fried egg appearance; to slightly yellow opaque raised, irregular fried egg appearance; 
alternatively colonies may have a hammered copper shiny alternatively colonies may have a hammered copper shiny 
surface surface 

�� Grows more slowly than our Enterobacteriaceae Grows more slowly than our Enterobacteriaceae 

at 35at 35--3737°°C, but faster than most at room tempeC, but faster than most at room tempe--

rature rature 

�� Grows on MacConkey agar appearing Grows on MacConkey agar appearing 

as small nonas small non--lactoselactose--fermenting colonies fermenting colonies 

�� In BHI or other enriched broth, undisturIn BHI or other enriched broth, undistur--

bed growth is flocculent, producing strucbed growth is flocculent, producing struc--

tures resembling stalactites and clumps at tures resembling stalactites and clumps at 

the side and bottom of tubes the side and bottom of tubes 
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Culture ID of Y. pestis

Blood Agar Culture

MacConkey Agar Culture

Stain ID of Y. pestis

Gram staining
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LYME DISEASELYME DISEASE

LYME DISEASELYME DISEASE

Lyme arthritis, Bannworth's syndrome, tickLyme arthritis, Bannworth's syndrome, tick--borne borne 
meningopolyneuritis, meningopolyneuritis, 

erythema chronicum migrans [ECM], Steere's diseaseerythema chronicum migrans [ECM], Steere's disease

AGENT:AGENT:
�� Spirochete, Spirochete, Borrelia burgdorferiBorrelia burgdorferi..

�� First implicated in 1982 as agent in a 1975 epidemic of First implicated in 1982 as agent in a 1975 epidemic of 
juvenile inflammatory arthropathy in Old Lyme juvenile inflammatory arthropathy in Old Lyme 
Connecticut. Connecticut. 

�� Cases have been reported from 46 states and the Cases have been reported from 46 states and the 
annual number of Lyme disease cases has increased 18 annual number of Lyme disease cases has increased 18 
fold from 497 to 8803. It is now the most common tick fold from 497 to 8803. It is now the most common tick 
transmitted disease in the USA. Also seen in Europe, transmitted disease in the USA. Also seen in Europe, 
England, Soviet Union, China, Japan, Southeast Asia, England, Soviet Union, China, Japan, Southeast Asia, 
South Africa, Australia, and CanadaSouth Africa, Australia, and Canada. . 
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LYME DISEASELYME DISEASE TRANSMISSIONTRANSMISSION

Transmitted mostly by Ixodes dammini and other ixodid ticks (three host tick Transmitted mostly by Ixodes dammini and other ixodid ticks (three host tick 
with a two to three year life cycle). with a two to three year life cycle). 

Ixodes dammini has a broad range of hosts; adults prefer white tailed deer but Ixodes dammini has a broad range of hosts; adults prefer white tailed deer but 
will also parasitize dogs, horses, and humans. Larvae feed primarily on will also parasitize dogs, horses, and humans. Larvae feed primarily on 
rodents, especially mice. Nymphs feed on all hosts and appears to be rodents, especially mice. Nymphs feed on all hosts and appears to be 
primarily responsible for transmission of the disease to people. primarily responsible for transmission of the disease to people. 

Birds are an important reservoir and means of dispersal. Also found in Birds are an important reservoir and means of dispersal. Also found in 
Dermacentor, Rhipicephalus and Amblyomma and other ticks and biting Dermacentor, Rhipicephalus and Amblyomma and other ticks and biting 
insects, including mosquitoes, fleas, and biting flies. insects, including mosquitoes, fleas, and biting flies. 

Because of lack of any proof to the contrary it is Because of lack of any proof to the contrary it is 

generally believed at this time that any potential generally believed at this time that any potential 

increased risk to human beings from infected aniincreased risk to human beings from infected ani--

mals is attributable to animals bringing ticks into mals is attributable to animals bringing ticks into 

areas of human habitation rather than any pet tranareas of human habitation rather than any pet tran--

smission. Dogs appear to be at greater risk than smission. Dogs appear to be at greater risk than 

humans. humans. 

Lyme DISEASE IN MANLyme DISEASE IN MAN

�� Multisystemic disease which may have chronic sequelae; an Multisystemic disease which may have chronic sequelae; an 
annular rash known as erythema chronicum migrans (ECM) annular rash known as erythema chronicum migrans (ECM) 
develops in 60develops in 60--80% of patients in the area of the tick bite and 80% of patients in the area of the tick bite and 
is considered pathognomonic. Also flu like symptoms, which is considered pathognomonic. Also flu like symptoms, which 
resolve in about three weeks. resolve in about three weeks. 

�� 88--10% of people develop cardiac involvement several weeks 10% of people develop cardiac involvement several weeks 
later. Manifestations include atrioventricular block, later. Manifestations include atrioventricular block, 
cardiomyopathy, heart failure, myocarditis, and pancarditis. cardiomyopathy, heart failure, myocarditis, and pancarditis. 
15% develop neurologic disorders such as facial nerve palsies 15% develop neurologic disorders such as facial nerve palsies 
which usually resolve. which usually resolve. 

�� Other manifestations include meningitis, cranial neuritis, Other manifestations include meningitis, cranial neuritis, 
radiculoneuritis, neuropathy, and encephalopathy. 60% radiculoneuritis, neuropathy, and encephalopathy. 60% 
develop the most common sequelae, arthritis. Disease may develop the most common sequelae, arthritis. Disease may 
remain latent with symptoms developing 4 years after remain latent with symptoms developing 4 years after 
seroconversion. seroconversion. 
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DIAGNOSIS, TREATMENT & 

PREVENTION\CONTROL

DIAGNOSIS:DIAGNOSIS:

�� Most common test is detecting antibody titers by IFA or ELISA (on blood, Most common test is detecting antibody titers by IFA or ELISA (on blood, 
CSF or synovial fluid). Culture is definitive but is difficult and requires CSF or synovial fluid). Culture is definitive but is difficult and requires 
special media such as Barbourspecial media such as Barbour--StoenerStoener--Kelly media. Histologically with Kelly media. Histologically with 
Dieterle Silver Stain or immunoperoxidase stains, but is often Dieterle Silver Stain or immunoperoxidase stains, but is often 
unrewarding. unrewarding. 

TREATMENT:TREATMENT:

�� A positive serology is no grounds for treatment when no clinical signs are A positive serology is no grounds for treatment when no clinical signs are 
present. Borrelia burgdorferi is sensitive to tetracycline and moderately present. Borrelia burgdorferi is sensitive to tetracycline and moderately 
sensitive to penicillin. amoxicillin, ceftriaxone, and imipenem are also sensitive to penicillin. amoxicillin, ceftriaxone, and imipenem are also 
highly active. highly active. 

PREVENTIONPREVENTION\\CONTROL:CONTROL:

�� Tick control care when removing ticks or when handling potentially Tick control care when removing ticks or when handling potentially 
infective materials a vaccine against Lyme Disease tested in hamsters has infective materials a vaccine against Lyme Disease tested in hamsters has 
been found effective. More research is needed but in the future been found effective. More research is needed but in the future 
vaccination may be beneficial for those at constant risk of exposure. vaccination may be beneficial for those at constant risk of exposure. 

Mycobacterium bovisMycobacterium bovis
(Zoonotic Tuberculosis)(Zoonotic Tuberculosis)
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Zoonotic Tuberculosis due to Zoonotic Tuberculosis due to 

Mycobacterium bovisMycobacterium bovis

�� Tuberculosis (TB), one of the most widespread infectious Tuberculosis (TB), one of the most widespread infectious 
diseases, is the leading cause of death due to a single diseases, is the leading cause of death due to a single 
infectious agent among adults in the world. infectious agent among adults in the world. 

�� In industrialized countries, animal TB control and In industrialized countries, animal TB control and 
elimination programs, together with milk pasteurization, elimination programs, together with milk pasteurization, 
have drastically reduced the incidence of disease have drastically reduced the incidence of disease 
caused by caused by M. bovisM. bovis in both cattle and humans. in both cattle and humans. 

�� TB is a major opportunistic infection in HIVTB is a major opportunistic infection in HIV--infected infected 
persons, dual HIV and persons, dual HIV and M. bovisM. bovis infection has been infection has been 
reported in industrialized countries.reported in industrialized countries.

�� Of 36 Asian nations, 16 reported a sporadic/low Of 36 Asian nations, 16 reported a sporadic/low 
occurrence of bovine TB, and one (Bahrain) described occurrence of bovine TB, and one (Bahrain) described 
the disease as enzootic; ten did not report bovine TB; the disease as enzootic; ten did not report bovine TB; 
and the remaining nine did not have data and the remaining nine did not have data 

Bovine TB in Azia
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喂喂喂喂

LeptospiraLeptospira
�� Leptospira interrogans : penyebab leptospirosis Leptospira interrogans : penyebab leptospirosis 

pada tikus dan binatang pengerat juga pada pada tikus dan binatang pengerat juga pada 
anjing dan hewan tsb merupakan reservoir anjing dan hewan tsb merupakan reservoir 

yang yang mengeluarkan Leptopsira melalui urinemengeluarkan Leptopsira melalui urine. . 

�� Air kolam renang atau makanan & minuman Air kolam renang atau makanan & minuman 
yang tercemar dapat menyebabkan infeksi yang tercemar dapat menyebabkan infeksi 
Leptospira pada manusia menimbulkan Leptospira pada manusia menimbulkan 
penyakit yang antara lain menurunkan fungsi penyakit yang antara lain menurunkan fungsi 

hati  dan menimbulkan jaundice (icterushati  dan menimbulkan jaundice (icterus))
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LEPTOSPIROSISLEPTOSPIROSIS

�� Dikenal dengan nama Weils’s Disease, seven day fever, Dikenal dengan nama Weils’s Disease, seven day fever, 

canecane--cutter disease, swineherd’s disease, swamp fever, cutter disease, swineherd’s disease, swamp fever, 

autumnal fever dll.autumnal fever dll.

�� Penyakit ini bisa ringan atau berat dan bisa relapse.Penyakit ini bisa ringan atau berat dan bisa relapse.

�� Gejalanya bisa nonspesifik, tiba tiba, setelah 10 hari masa Gejalanya bisa nonspesifik, tiba tiba, setelah 10 hari masa 

inkubasi. Dimulai dengan menggigil (rigor) suhu tubuh inkubasi. Dimulai dengan menggigil (rigor) suhu tubuh 

naik (38,9naik (38,9--40,6 40,6 ooC), sakit kepala, myalgia, malaise, retroC), sakit kepala, myalgia, malaise, retro--

orbital pain, muscle tenderness, jaundice, neutrophilia dan orbital pain, muscle tenderness, jaundice, neutrophilia dan 

proteinuria. Lekosit bisa antara 4000 (awal) hingga proteinuria. Lekosit bisa antara 4000 (awal) hingga 

35.000 sel/micron 35.000 sel/micron 33

LEPTOSPIRALEPTOSPIRA

Spirochaeta, diameter 0.05Spirochaeta, diameter 0.05--0.1 micron    dengan 0.1 micron    dengan 

panjang bervariasi (6 panjang bervariasi (6 –– 20 micron)20 micron)

Bisa dilihat dengan darkfield microscope Bisa dilihat dengan darkfield microscope 

pembesaran 100X s/d 600Xpembesaran 100X s/d 600X

Bergerak pelahan, berputarBergerak pelahan, berputar--putar dengan cepat pada putar dengan cepat pada 

sumbu panjangnya.sumbu panjangnya.

Ada 160 serotype (serovars) yg terbagi didalam 21 Ada 160 serotype (serovars) yg terbagi didalam 21 

serogroupserogroup


