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Salmonella and Brucella
First: Salmonella Typhi and Enteric Fever (typhoid fever) which is its disease

Characteristics
e Gram-negative
ool 639848 endotoxin ol lipid a eaic gram negative JI JS

Coliform bacilli (enteric rods)

HLSY Jéiisy GlJ!l cual o 3=y o SHLSUL Gl JI U35 9 s (GITJL coloniesJosiy iz

Motile by peritrichous flagella
oz OlSas BSxie phe praalle dcjsio flagella I 4l alizo oSl sl

Facultative anaerobes

ot plie Gl g0 A8 deeS Zlinn

Can ferment glucose but are non-lactose fermenter

Loy siSl ety JUL 59183 e (Soin I MacConkey agare lgbis enteric ! éL; o€ iaal Lacled dbsill sla
Mogalledl Jio 538 Lo euudg E.coli Jio fermentation Jass 38y euud «(yucoid

e Usually produce H2S
Suan dguwl o) liza gl Migallw ¢35 2w L) iz distinctive black coloring of colonies Lidas

® Resistant to bile salts
ln 839200 LSl H9S posal) Jol> oo I =LfJLé o33 Lngy 3 slag gall bladder b I bile saItsk"é OAkR D)

e Contain 3 main antigens: O (somatic antigen (capsule)), H(flagellar antigen) and Vi (surface antigen)
e |mportant species:
1. Salmonella typhi _.5l g/

2. Salmonella paratyphi (same clinical presentation but milder)
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Epidemiology

e Typhoid fever is still an important cause of morbidity and mortality worldwide (16—33 million cases
of typhoid fever occur annually)
0los 0 casl Gay 533U 30290 Lizg BEg carsd HSwny @llall 839290 <l Lo
e Typhoid is a strictly human disease

human-to-human disease w iz zoonotic (e

e Transmission:

e Person to person spread through fecal-oral rout by ingestion of contaminated food or water

fecal-oral routeJl &arb (e J4i5 lgil hio Lisy enteric o

e |f a patient with typhoid has not travelled to an endemic area, the source must be a visitor or

someone else who prepared food

00 paxd Il bl puSell §Soo gb3 9 endemic dahial 8l I3l (Saziy paxddl HSas $SU dosdiall Joall G 856 b
Soall Jai oSan Cudl 3 dlalell gl pelhally gleidy I Jio plebll Jlw @ dsiin oS 1] dwolsg endemic dakhio

e The pathogen can be transmitted in the water supply when sewage from carriers contaminate

drinking water

098 vl Gelels Ul ol &l 5S35 p53 Homg Lulil o suS sa) J815 (S il olead Ly Sl cdog 1ol
Jiin (Srlaall oleay wyddl olen Cglis s sl blg (Srlnall plai o509 stooldl Garb oc pgio LSl glhiy (aliel
AolS dshhio canay iy mass infection (909 woxell

e Chronic carriers (5%) are the primary reservoir through chronic infection of the gallbladder and the

biliary tract

2 pelball oleidy U continuous screening and identification of chronic carriers Jos3 33 d>wall 8159 Gong
Olall a=8) LSy positive glb sl (paxall sly pgins (o9 dxuall Ologxs &g glasy sxic Huabgall G esholl
Lol o ¢l asls Lind ucpund
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Virulence
It is attributable to:

e |nvasiveness

e Intracellular survival & multiplication

e [Endotoxin

e [Exotoxins:

1. Enterotoxins

2. cytotoxin

Pathogenesis

1. the bacteria enter with food

2. it starts to invade the epithelial cells of GIT by

engulfment and intracellular uptake

3. it can multiply inside the cell

4. after it causes the GIT symptoms, some of them
will continue and spread to blood stream and
lymphatic system which causes a transmission of

the disease from being a Gl infection to be a

hematopoietic infection
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virulence ! 355, slag dio paic gram negative JI Js
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invasion and destruction of tissue Joszy JUI sl»

Salmonella
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‘ lining intestinal tract
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0 Salmonella multiply within vesicle

— L inside the cell

' € saimonelia multiply in mucosal cells;
there the inflammatory response
2 results in diarrhea. Occasionally, the
—— = bacteria cross the epithelial cell
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e |n the intestinal submucosa, the Vi antigen retards polymorphonuclear neutrophil (PMN)
phagocytosis.
phagocytosis lglyuay 4l giay antigen JI sls

e This may favor uptake by macrophages. The typhoid bacteria remain within a membrane-bound

vacuole and replicate, leading to macrophage death (prolonged intracellular survival in macrophages)

Lo Jx» macrophage ! Jisi Ml Gog lo> xKing cliie lgll> gdo> Josiy TR macrophageJl lgdec c95=5 o) Li>
oSl yuny

e As the bacteria proliferate in macrophages, they are carried through the lymphatic circulation to the

mesenteric nodes, spleen, liver and bone marrow

228 Lo dcliall jla> Elvg dglil cliae o5 Loty (eg transmission tool suas macrophage ! Gan el g

macrophageJl lg> duixio L33 lgde 9y=iy

e Bacteria begin to spill into the bloodstream. This seeding of Gram-negative bacteria and their LPS

endotoxin starts the fever, which increases and persists with the continuing of bacteremia
hallmark of the diseaseJ! ;o JUI feverdl il SUl slog LI e palle glhbs (il

high grade fever uww slag g909all 2o Jolziy Jolxy puundl Gidaey p3Jb LyiSl 3139 Bxxdiall LI sac 515 Lo JSo

bacteremia suaig

Clinical Presentations

1. Gastroenteritis (enteritis): (.0l (1o 3453l degamall slag

e High infectious dose, transmitted by poultry and eggs
o gothia o 090 M aedls ponll Busb e
e 6-48h incubation period (generally short)
vdsall dl s Ul b Lol laad el (San &g JST Il Gansall Jlus @il wsyoiangll bxclus slag
e Nausea, vomiting, diarrhea, fever, cramps, headache

digas iz low grade (oS us Fever agb (98 43
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2. Enteric fever

e Typhoid fever caused by S. typhiand less severe paratyphoid fever caused by S. paratyphi

0Sass high gradessanis bl 35k pu audell leadl ool Jan dosall (sl spats pall Juoss LygrSll 233 1o
o3l g by Sl €l iy el 463 bad sign sl ey Bl Gl Gang el elosn Gabedl 6l abiy Gasal

3. Septicemia

e Particularly S. typhi and S. paratyphi

e bacteremia and systemic dissemination to other organs

e Some books differentiate between bacteremia and septicemia that the first is bacteria confined and
multiplicate in the blood only but the second means that the bacteria is disseminating to other
organs

4. Asymptomatic carriage

o Gall bladder is the reservoir for S. 7yphi

gall bladderJl & s=in bySl pam rast oS ssalle Luas Leliall Slaall e ol Lo A Guspall § sl

Enteric or Typhoid Fever

® FEnteric fever is a multiorgan systemic infection characterized by prolonged fever, sustained
bacteremia, and profound involvement of the RES, particularly the mesenteric lymph nodes (the

closest lymph nodes to the GIT), liver, and spleen

® The mean incubation period is 13 days

Jeogs i (5o Johny SJ elin Gl Tauins Gasdall slaall ladsuos 8328 (b 83uad cilSs Jib laie LuS> I 85zl
g 13 Jlo> a=biy iz fever JI d> ol

ohdl @ g2 o Jlawdl Jie poliel oxic slo Wbszyg Gl JSI abl sie ol goreal Jud il LilSny 5San prall Jlus o)
typhoid feverJl Gslxcl (sl Ll Cosmiy e ALl B3hal Gay cilidg Galsedl JS Caoly eogy o SJg Lasss Byly>o

® The first sign is fever associated with a headache. The fever rises in a stepwise fashion for 72 hours.

delo 72 S3n Lo (Sod (Sody 235 JSin 3030
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® A relatively slow pulse is characteristic.
Mo of dslall Blial Lizs Sz o ddlall Byl go caslizn Lo 633 Gav 6 38 aldll Gas 33 Bhadl go ole

o alle 99Sa bl asall slar ISl oAl 35 Sed Bl @l Lo JSs 80 J 60 e wuldll bas 55 38 Cals
190 0953 95 La 120 paull 09S; @8sn L6 40 Bl 995 (Sae Ly w93 b Brsias Lo géize il Gag

In untreated patients, the elevated temperature persists for weeks.

® The fever rises to a high plateau, and the spleen and liver become enlarged. Rose spots (faint rash)

on the skin of the abdomen or chest, are seen briefly in rare cases.
S>> ab zlhys spleen and liver I esuas 0obedl (o Wty (s &35 Juaiy 8)b]l
® Diarrhea may occur once or twice but is not a consistent feature
® The chief complications are intestinal hemorrhage and perforation
;&oﬁl@@@&gT@}jg@M;mglg&ﬁl ENENIEBV-ENIA TSV VN
® rarely bacteremia may lead to dissemination to other organs

vanall delio e saizy Bale

Typhoid Fever Course

e Untreated typhoid fever has 4 stages:

1. First week: the temperature rises slowly with fluctuation, general weakness, and cough

2. Second week: high fever in plateau around 40 °C, possible delirium, tender hepatosplenomegaly,

and rose spots
e involvement of HLS
3. Third week: complication start to appear, death can occur up to 30% if untreated

4. Fourth week: fever might start to subside and the patient become a chronic carrier

carrier oLuidl suay byl e culsny eliall jleadl s3ds cll gocsdl 3z Glole Jub pasall 5] sl
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Note: If we start treatment in any stage, we can stop the cycle (other stages won't happen)

Laboratory Diagnosis

238y 9ib319 sdre x> 2e ol ol Bigle il s ol USI (5950 San pausall sl oo ($rsisall Basb e (on
AU Slogxall Gosb e aSling Gasall slg: Ll ixlza 4l slag yalxedl 25 progression JI Gusb e sl

e Blood:

CBC > Leucopenia

Jiany Uy aiSl 463 o oasdl Ji loguns Mgallally e slawdl pall Ll sac g3y 83l infections ! §

macrophagesJ!

LFT (liver function test) = elevated transaminases
AUl Olagssl gassny UM A SIb injury sua
® Specimens:

Blood

e Stool
la=o ps dige a5b U pal) Ly Sl Cldiog 1ol LSty Lo iUy il ol (sl
e duodenal drainage
® Gram stain: gram-negative rods
® Culture:

1. Differential media: MacConkey agar for rapid detection of lactose non-fermenting enterobacteria

with inhibition of gram-positive bacteria

2. Selective media: Salmonella-shigella agar (SS agar) which favor growth of Sa/monella and

Shigella over other Enterobacteriaceae
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antibody test ol motility test Jax shigella ol salmonella (& 3ol liics

3. Enrichment culture: enriched broth media that allow growth of Salmonella and inhibit normal

intestinal flora
positive outcome (yo 3351 i> Suid [MacConkey agar Jle Lo bo J8 Oilys dac by S el dl iy

e |ncubation for 24 hours in ambient air at 35-37 °C, produce colorless colony

® Biochemical test:
» Oxidase-negative
» Catalase-positive
» Glucose fermentation positive while lactose fermentation is negative

» Reduce nitrates to nitrites

e Serological tests:
caloxiy JUl antibodiesJle ol (S sdlio JSin LyaiSle 5931 Lo J

1. Agglutination test: Known sera (Salmonella specific antibodies) and unknown culture are mixed on a

slide and observed for clumping

specific antibodies <= ] bscl i>5 shigella ol salmonella Lol LSl iy positive cuelb ss agar ! 1|
Moeallew g3l Liy=y clumping slo Isls Mbgalled)

2. The dilution agglutination test (Widal test):

oxic papsall sla 4l 8y interaction ;Lo [slg Mogallully dols antigens go lghlag ansall Ho dige 350
Miigalll) Antibodies

e To detect formation of specific anti-Salmonella antibodies in patients serum
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e Serial dilutions of serum are tested against known salmonella antigens (O and H antigens)

e Positive with titer with O antigen >1:320, titer with H antigen >1:640

IS> ,928J1) positive dil sSga testJl oSy i8] CilS Lo JSo d=ide antibodies JI dwaS oS5 p33 il K> om 598l
(pl8)3l

e or rise in antibody titer in 2 specimens obtains with 7-10 days interval

positive iz 138 cuaclas ol Wiy iy 500 Jle 1 Oslo Gl gorndls dds antibodiesl dxes

e The test is usually positive after 1-2 weeks of infection, and false-positive and false-negative results

ocCcur.
Soid ele saizs Ly Cowdl sl

ol Gyel i uesrnl izl S8 o) oliis Gucorl 35 351 Liasy antibodies ! (oS3 838 s by 453
gowal b3l on s cllill gorwadly J53 panrall 9oS)

Sod dagws diclio CilS I3l dolsg antibodies sxic &l (sxic G lo gy Mbgall sric gausall Ho$h HSan guoig

false negative dawl slag Glas oS 4l 2o Glas i 0584y Bl UM

false dawwl 3lgd Mugallw lSs Lislg gl antibodies ()85 (auralls Mogalled] dediiy 4ol LyiSs Lic 55 850 6l

positive

e The test is not useful in diagnosis of enteric fevers caused by salmonella other than Salmonella

Typhi
para-typhiJJ negative (b &l i
Aiill Lihael oSy 50iSJL &35 Haagy N> culture Spasiwl g slel
Treatment
Enteritis:

blood culture negative Jl <5lS pall Ciliog Lgil Jaiy polxel éi \3 Lo Isl

Fluid and electrolyte replacement ola> sxic yuuny Giod
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® (Control of nausea and vomiting

® Antibiotics not recommended for enteritis because it prolong disease duration
Enteric fever
blood culture positive JI &syLo 15l

® Antibiotics

°  chloramphenicol

Mgalludl 315 (598 1S &l 2o (suppression dllaxy) bone marrowJ\; side effect dll 453 adass Lillay 333> (o

° ceftriaxone _adiiwall 9

°  ciprofloxacin

oral HsSug sla dih=y e diwall J5Is (g ausall Hlsd 1S Gie HeSo

® \With proper antimicrobial therapy, patients feel better in 24 to 48 hours, their temperature returns

to normal in 3 to 5 days, and they are generally well in 10 to 14 days
Prevention
® Control by proper preparation of food "Boil it, cook it, peel it, or forget it"
dst 3 Joao (o il 3y dlasi sadi Lo oS blg 0didiy ol pruin diuhaiy ol adsiy b
® The provision of clean water supplies
® Hygiene and sanitation with emphasis on proper hand washing

e Vaccination can reduce risk of disease for travelers in endemic areas (vaccination is available and

is 50-70% effective) effective for 2 years

lasd I g3l orainle 95650 M 03U Goly sSans D58 i onic LAl oS 830 Jod Larall Gaszi 3> (o]
ot basy U555 pai el 9y obel Cdacg sl aig pgows> Lo Cdas (oS Gada=in 9isSs (Sale endemic
ol Sl Joss Jhs Gind 830 JS Gabed

® |dentify & treat carriers of S. typhi & S. paratyphi
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Second: Brucella and Brucellosis

Introduction

e [t has several names:
°  Brucellosis

° Malta fever Ll Jo3 bl § &iseb

° Mediterranean Fever huwgiall sxJl &ahio 3 8psiio

(¢]

Undulant fever casdg ay3ig waddg 3335 Juady Al Gl 8yl 453

® David Bruce (1855-1931) sent to Malta to provide medical care to the troops. 1887 isolated

“micrococcus” from spleens of 4 soldiers died of the disease

st g5 ) grarts palloe Lol dapné el sai gl aie Glog saially izmy olie Wallo e el go 2

micrococcus lala.sg spleen b
® Zoonotic disease

® Six species

° B abortus - mainly cattle
o

B. melitensis - sheep & goats

B. suis - pigs
Ol Oloasdl (o glaiiy 53 Jol

° B canis — dogs lui Jsiy &y Jlois
B. ovis - sheep (not human pathogen)

B. neotomae - desert wood rat (not human pathogen)

oLl olsedl oo olitiy Lo il Ugag Lo (et 55!

General Characteristics

e Gram - ve cocci, coccobacilli, bacilli

e Very small
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¢ Non fermenters

e Strict aerobic

e Non motile (don't have flagella)
e Non spore forming

e Grow in regular media -prolonged incubation > 4 weeks
Wgai ey uiS

e Two major antigenic variants (A and M)

e True pathogens: isolation always associated with disease, always clinically significant (not a normal flora)

Epidemiology

e 500,000 human cases per year worldwide

e The disease is common in Mediterranean and Arabic area
e Animals are natural reservoir mainly domestic animals
e Brucellosis is a genitourinary infection of sheep, cattle, pigs, and other animals

vasall dl Jits cadadl Qi Glusdl oy lels wudal) Jai oSans dedlel) Jodl Sledl 8 39200 09

e (Concentrated in animal milk, urine, genital organs

Route of transmission:

°  Oral: unpasteurized milk & products of raw milk or meet

Jl=d Ll 58] o Bataasd] Gan dsally 90 J 80 ey Mubo ksl e

oy 18] 8l laglnis 73 Bl &2 @isiy Syt ol sipans 100 J carll s> a2 @y o M $.5580 0.
8lad Byl 295 Uiy

°  Skin: accidental penetration or abrasion; at risk farmers & veterinarians

ol o U233 bpiSll 5Sas ol s 2 Sk s ol plad sl golie

°  Other routes: conjunctival, blood transfusion, and transplacental (rare)
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People at risk:

1. Farmers

2. Abattoir employees, government meat inspectors, and others who handle livestock or meat

products
daxlll axd peuany paleds I Guldl o Flually oleiin JUI ol Guollll
3. Veterinarians bl Codbll
4. Laboratory workers

An outbreak of B melitensisin Texas
was traced to unpasteurized goat

cheese brought in from Mexico

Pathology and Virulence

Facultative intracellular pathogens of mononuclear-phagocyte system
macrophageJl lg> &g0i) Lo
Bacteria are phagocytosed by macrophage or polymorphonuclear leukocyte
Survive intracellularly by inhibiting killing
Carried to spleen, liver, bone marrow, lymph nodes

Form granulomas {it is the hallmark} (mass of granulation tissue produced in response to chronic

infections, inflammation, or foreign bodies) and cause destructive tissue damage
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Granuloma: Condensation of the microorganism and around it there are macrophages trying to kill the

bacteria

5. Release of bacteria from granuloma into the systemic circulation responsible for the recurrent chills

and fever of the clinical illness

LSl sdatityg iy oy (Sod (Sod 2 granulomadl suayg S5 piliiyg granuloma Jl ls> LSl iy
830 polredl 4IRS oxiy granuloma ls> lall> Guusd 22 lany g o3 delinll Sla> 2 bl glhaing pal) Juoging
S5 7 wasall sl Goleof L33 pSUly dlzadl slo ol> Al Loy aiS 3k (i sditinyg yaiSell @l 331y aresd
Sod OleS laic

Clinical Presentation

® Acute disease often develops with initial nonspecific symptoms of malaise, chills, fatigue, weakness,

myalgias (muscles), weight loss, arthralgias, and cough

peaxlle LSl 535 e Jol pasall dils suaty sl

® Chronic disease and recurrence are common because it can survive in phagocytic cells and multiply

to high concentrations:

1. Fever with sweating in the evening (periodic fever)

2. Headache, anorexia, body aches and weight loss

3. Lymphadenopathy, hepatomegaly, and splenomegaly
e Complications:

° Arthritis

° epididymo-orchitis (inflammation of the epididymis and/or testicle)

°  spondylitis (inflammation of the vertebra)
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°  neurobrucellosis (it reaches the CNS)

° liver abscess

[e]

endocarditis (the latter potentially fatal)

e Brucellosis starts with malaise, chills, and fever 7 to 21 days after infection. Drenching sweats in the
late afternoon or evening are common, as are temperatures in the range of 39.4 to 40° C. The
pattern of periodic nocturnal fever (undulant fever) typically continues for weeks, months, or even 1

to 2 years
ol dlo 9y Lo sladl @y (aamy 5uiS Bagads 0eSig Jellb seaiy / Cazg olon dls pul> 06Sh /8= /adle 851>
nocturnal undulant fever L izo oo slag Al g S amiy 339 Jell G 0w 23y

e Patients become chronically ill with associated body aches, headache, and anorexia. Weight loss of
up to 20 kg may occur during prolonged illness

e |essthan 25% of patients show detectable enlargement of the reticuloendothelial organs, the
primary site of infection. Of such findings, splenomegaly is most common, followed by

lymphadenopathy and hepatomegaly

Laboratory Diagnosis

L Slos=ill Jass guamy Sysiad bl Jol

1. Specimen: blood, biopsy tissue from lymph nodes, bone marrow
2. Gram stain: small gram-negative coccobacilli

3. Culture:
® Grow on commonly used media, including chocolate and blood agar

® Brucella agar medium is highly enriched selective media that grow Brucella species bacteria very

well (it is a selective media)
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® All cultures should be incubated in 8-10% CO, at 35-37°C and should be observed for 3 weeks

before being discarded as negative
® Colonies: small, convex, smooth colonies appear on enriched media in 2-5 days

4. Biochemical tests:
e (atalse positive
e Oxidase positive
e Urease positive

5. Serology:
S3le 350 o) Lind chronic yasell 453 sudo osSs sl

e Plate agglutination test (Brucella ring test)

—

1. Drop of serum mixed with drop of Brucella antigen

2. Clumping indicates infection — oo b

3. If the mixture remains clear, the result is negative ]

® Antibodies that agglutinate suspensions of heat-killed organisms typically reach titers of 1: 640 or

more in acute disease

6. ELISA: detects specific IgG (long term infection) and IgM (acute infection) antibodies

Treatment and Prevention

o pall gl Le) lglisy (Son granulomaJl lg> deixiall LSl Ji8y Lo soul slaall 463 cure dl Lo
® Treated with combination of tetracycline and doxycycline
® Prevention:

1. Serology & confirmatory bacterial culture to identify infected animals
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2. Positive animals are destroyed

3. Vaccination is available but is not a 100% effective and is costly to cattle ranchers
Bl pluiil Gis Gan oluidl e plie olossl) pgzball

4. Milk, milk products and meat need to be boiled or cooked properly

opiﬁ‘icalt zoads often. lead to beaatiful destinations
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