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History......... :
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e Hippocrates, 450 BC, first clinical description, Thasos island, “Epidemics”

e Pompeii, Vesuvius eruption, 79 AD, skeletons with bone lesions typical of
brucellosis & Brucella-like bacteria in two-millennia-old cheese

e David Bruc~ ""~'¢~ 1007 cncioolenlodicesbie botisinon ceen nism and disease

Brucellosis has continuously
e Themistoc -as the major

etiologic faci P€EN A re-emerging zoonosis !!

e Thasos island, a major outbreak in Greece, 55 cases, May 2008
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Rapid communications

LOCAL BRUCELLOSIS OUTBREAK ON THASSOS, GREECE:
A PRELIMINARY REPORT

R Vorou (vorou@keelpno.gr)!, K Gkolfinopoulou!, G Dougas?, K Mellou?, IN Pierroutsakos?, T Papadimitriou?
1.Hellenic Center for Disease Control and Prevention, Ministry of Health and Social Solidarity, Athens, Greece



The facts-1

v’ Brucellosis is caused by intracellular pathogens of the genus Brucella
that have domestic animals, mainly goats, sheep and cows, as natural
reservoirs

v The disease is transmitted to humans by consumption of
unpasteurized milk and dairy products or by occupational contact with
infected animals

v’ Brucella is highly infectious through aerosol route, thus is considered
as one of the most common laboratory-acquired pathogens and is also
classified as category B agent on the biodefense list

v" No vaccine in humans, prolonged antibiotic treatment (2-9 months)

v In animals live attenuated vaccines (B. melitensis REV-1) potentially
harmful to humans



Colonies



Ta €idn Tou yévouc Brucella kai Ta 1diaitepa XapakTnpioTIKA TOUC

Kuplog

Eidog [pwTh TEPIYPAPN (PUCIKOG AMol Aoipwgn aTov
. CEVIOTES avepwrro
CEVIOTAS
Kapnaeg,
B. melitensis  Bruce, 1887 Alyotip6Bara  Booeidn, Nai (70%)
QVTIAQTTEC
BouBaAiq,
B.abortus  Bang, 1897 BooeIdi 10aKaN, Gy (25%)
UQIVEC,
ahoya
AUKol,
B. suis Traum, 1914 Xoipol aketroudeg,  Nai (5%)
Tapavdol
B. ovis Buddle kai Boyes, 1953 MpoBarta Oy
B. neotomae  Stoenner kai Lackmann, 1957  TpwkTIKd Oy
. . , Nal
B. canis Carmichael, 1966 2KUAO ,
(oTraviotara)
B. maris Ewalt kai ouv, 1994 Bf"‘“"“"“ Nai :
Balaocoag (3 TEPITTTWOEIC)

N. Zkévdpog, Adaktopiki Aratpn 2006



The facts-2

v' Human brucellosis remains widespread and neglected in many
areas, including southeastern Europe, the Mediterranean basin,
Asia, Central and Latin America and Africa

v’ Brucellosis remains under-diagnosed and under-reported in
several endemic countries, and an emerging zoonosis in EU



Worldwide incidence of human brucellosis

Annual incidence of brucellosis
per 1000 000 population

B =500

[1 50-500 cases

I 10-50

J 2-10

N <2

[ Possibily endemic, no data
1 Non-endemic/no data

>500,000 new individuals annually

Pappas et al, Lancet Infect Dis 2006
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Figure 1. Reported confirmed brucellosis cases: rate per 100 000 population, EU/EEA, 2014
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The REMTH represents an endemic area

S
(%

nEY
AT B
) \\\
Lec [ Y
B > \
% ?
Y 5
\ {
‘\\

Brucellosis status
I Endemic "‘
I Brucellosis free
[1 Non-endemic

Region of Eastern
Macedonia and Thrace
in Greece
(REMTH)

-
-

w

“- .

3 - 2
T IS

\
. Y
vl
B L "".',
L 3

£ . . | e "1\7

W - T
Pappas et al, Lancet Infect Dis 2006 |




Changing Epidemiology of Human
Brucellosis, Germany, 1962-2005

Sascha Al Dahouk,* Heinrich Neubauer, Andreas Hensel,f Irene Schoneberg,§ Karsten Nockler, I
Katharina Alpers,§ Hiltrud Merzenich,f Klaus Stark,§ and Andreas Jansen§

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 13, No. 12, December 2007

The epidemiology of brucellosis in Germany has
evolved from an endemic occupational disease among
the German population into a travel-associated
foodborne zoonosis, primarily affecting immigrants



Regional distribution of brucellosis cases and percentage
of immigrants per county, Germany, 1995-2005
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Brucellosis and livestock in EU

(B)

B B. gbortus free countries I  B. melitensis free countries

Il B. abortus endemic countries I B. melitensis endemic countries

Godfroid J, Kasbohrer A. Vet Microbiol. 2002




Zones of animal brucellosis control program in Greece

B Vaccination zone

B Eradication zone
Lytras T, et al. Int J Occup Environ Med. 2016



BpoukéAAwon: tapadeiyyaTta amo TNV olKovopid

HTTA: Tn dekacsTia Tou evevAvTad, damavhbnkav
mtepitrou 150 ekatoppUpia $ eTnoiwg oe
avTippoukeAAIKa TTpoypdupara

AATIVIKR AUEPIKA: 01 ETACIEC OIKOVOUIKEG ATIWAEIEC
e€aitiac Tn¢ PpoukéAAMwaone Twy (Wwy
uttoAoyiCovtai oe 600.000.000 $

EAAGda: To KOOTOC TOU avTiPpoukeAAIKOU
Tpoypdupartoc ota (wa yia éto¢ 1996
uttoAoyioTnke, oUHPWVA Ue aToixXEid Tou YToupyeiou
Mewpyiag, oe 3.300.000.000 dpaxpéc



The facts-3

v’ Human brucellosis causes high clinical morbidity and various
clinical manifestations, mimicking many infectious and non-
infectious diseases, as any organ can be affected

v' Up to 30% of patients develop chronic/latent disease, which is
characterized by atypical clinical picture, high frequency of focal
complications (eg spondylitis), chronic fatigue syndrome and
relapses



Tpomol yetadoonc ota (wa

*KUPIWC HE eTapn N e KABeTn peTddoon (in utero)
*EPUBPITOAN

Ta poAuopéva (wa petadidouv To Hikpoplo pe Ta oupa,
Td KOTIpAvd, To ydAd, Tov TTAakoUvTa (TTpoiovra amoPoAnC
N TOKETOU)

‘1g6p1a HoAuvon TToAAEC popéc (KaTaikeg)



Tpomol petadoong aTov AvBpwTo

* TETITIKA 000C

* AVATIVEUOTIKA 000G

- 0éppua

* ETMITTEPUKOTEC

* evOOPAEPIa 000C

« autoeppoAiaauoc (B. abortus S19 ® B. melitensis REV-1)
+ diamAakoUvTia 080¢ (autopartec amopoAéc 30%, ouyyeEVAC
PpoukéAAwan, TTpowpoTNTA)

* OnAaopoc

- oefovahikh emapn (OXI)



Brucella melitensis, empiwon ota yaAdKTOKOHIKA TTpOiovTa:

ppéako yaAa 25-37°C yia 24 wpecg, atouc 8°C via 48 wpec,
otouc -40°C éwc 2,5 €Tn

BPouTupo £wc 11 nuépec

PPETKO TUPI TTOU TTAPAOKEUACONKE ATTO PN TTACTEPIWHEVO,
HoAuopévo ydAa aiyomtpoPpdrtwy, 2-3 HAVEC



BpoukéAAwon & PiotpopokpaTia (Bioterrorism) CDC category B

v" Brucella suis ATav o mpwTto¢ TaBoyovoc HIKPOOPYAVIOHOC TTOU
amoOnKeUTNKE Yia TTOAEHIKA XpAon, KaTd Tn d1dpKeld TNC
dckacTiac Tou 1950 amé T1o oTpato Twv HITA

v poAic 10-100 pikpoopyaviopoi ppouk€EAAAC HoAUVouV Tov
avBpwto péow agpoAUHATOC

v' n ameAeuBépwon 1kavi¢ moaotntac Brucella melitensis otnv
aTpoogaipa evoc AnBuopou mepittou 500.000 aTépwy eival
duvaTtov va mpokaAéael 5.000 Bavaroug kai 125.000 copapad
aoBeveic

v TO avTioToIX0 KOOTOC atod TIC anmwAesiec uttoAoyileTal os 477,7
ekaTopuUpia $ avd 100.000 ekTiBépeva dTopa
WHO, 1970



ToTtommaBoAoyia

Kokkiwpa mveUpova Kokkiwpa AmaTog
MukopakTnpidio YUUATIWOEWC BpoukéAAa



KAIVIKAQ g1KOva

*XpoOvo¢ emwaong...... 9 NuéEpeC €wg 2 PHAVEC

*2 NHAVTIKA TtoIKIAopopia oTIC KAIVIKEC ekdnAwaoeic!!

- dUvatai va ipooPpdiel OTTOIOAHTTIOTE OPTANO

* 50% UToUAN £vapén, YeVIKA CUPNTITWHATA A ACUUTITWHATIKA
* 50% aipvidia évapén, évrova i €0TIAKA CUPTITWHATA

- 25% xpovidTnTa

- 10% umoTpoTh



Clinical features: Complications:

Dry cough
Headache Orchitis
Fever
Meningoencephalitis
Lymphadenopathy
Endocarditis
Night sweats
Hepatosplenomegaly Osteomyelitis

Weight loss

Arthritis

Malaise & myalgia

\
|

Arthralgia

\




Ariza Colmenero  Madkour Aygen Memish Shaalan
Kail ouv Kai ouv Kal guv Kal ouv Kai ouv Kai ouv

1995 1996 2001 2002 2000 2002
SUPTITGMATG (n=394) (n=530) (n=500)*  (n=480) (n=160)** (n=115)***

n (%) n (%) n (%) n (%) n (%)

[MupeTdg 530 (98) 383 (80) 146 (91) 101 (88)
Piyoc ) 79 (49) 21 (18)
Egidpwan ) 30 (19) 10 (9)

Aduvapia/Adiabecia ) 21 (18)
ApBpalyieg ) 105 (66) 84 (73)
MuaAyieg )

ApbBpalyieg/Muahyieg

Oooualyia

Ahyn

ApBpalyie¢/Oopualyia

KepaAahyia 91 (19)
Avopetia 198 (41)
AttwAsia Bapoug 213 (44)
AucgkolhioTnTa

Kolhlako aAyog 101 (21)
Aigppola

NauTia 155 (32)
Eperoc 104 (22)
AlaTrapayég UTTvou

BAxag

EmioTaén

* guurrepiAaupavovral 56 maidic
** ueAéTn o€ Bakrnpiaigikoug ao
*** ueAérn og maidia




OEPMOMETPIKO AIATPAMMA

OEPMOMETPIKO AIATPAMMA

ZTOIXEIA AZOENOYZ
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Ariza Colmenero  Madkour Aygen Memish Shaalan
Kal ouv Kal ouv Kal ouv Kail ouv Kal ouv Kal ouv
- 1995 1996 2001 2002 2000 2002
Eupnpara (n=394) (n=530) (n=500)*  (n=480) (n=160)** (n=115)***
HrraTopeyahia 215 (39) 202 (38) 97 (19) 102 (21) 9 (6) 15 (13)
2TTAnvopeyahia 179 (45) 118 (22) 68 (14) 11(7)
NeppadevottdBela 81 (21) 48 (9)

ApBpimida 127 (23) 91 (19) 68 (43)

EuaioBnoia otnv oo@u

OpxeoeTTIdIdUHITIOO 2 5 (1) 3(2)

Neupikd cuotnpa 31 (7) 8 (9)

Aéppa 2(0,5)

EvdokapdiTida 2(0,9) 3(2)

2XETIKA Ppadukapdia

AvatrveuaTiko ocUCThHA 1(0,5)

IkTepPOG

[lepiToviTida 2(0,9)

AtrooAR

Own TaoyovTog

EoTiakr) vooog/ETTiTTAoKN

* ouutrepiAauBavovrar 56 mraidia, **




Mopyéc vooou

+ O¢cia voooc
» Xpovia voooc (éwe 25%) (umoTpomalouoa, dTutn)
 Evepyoc voooc

- EoTiakn voooc (kaBuaoTtepnpévn didyvwon)

A/A

* puudartiwon

* TUPOEIONC TTUPETOC

- A€iopaviaon

* VOONHATa ouvOETIKOU 10TOU
* gapkoeidwaon

- Aeppwpara



EoTiakéc evromioeic (emimAokécg)-1

MuookeAeTIKO

- meptpepiki apBpiTida (34%-54%)
- 1gpoAayoviTida (27%-55%)

- oTtovBUAITI®d (20-65%).....0MZZ

OupoTroloyevvnTIKO

- eTepdTAEUpN opxeoemididupiTida (2-20%)

- TTpoOoTATITIOA

- tueAoveppiTida, omteipapaToveppiTida (omdvio)

- TTPOWPEC KUADEIC

- auTopaTec amoPoAéc kai evdopnTpioug BavdToug, 1°/2° tpiunvo (17-46%) ?2?



EoTiakéc evromiosic (emmmAoKEC)-2

FES (12%)
- nraroomAnvopeyalia

- KOKKIWwPATWwong nmaritidd, anoéothud

- XoAoKuaTiTIda, tepiToviTIda, TaykpeariTida (omdvia)

Neupiko
- KNZ (5-7%)
- Yux1aTpIKEC eKONAWOEIC............(XpoVvia vOoo)

Kapdia (2%) - Ayyeia
- evOokapdiTida (Kupiwg aopTIKN)......papId eTITTAOKA
- HuokapdiTida, mepikapdiTida, OpouPopAepiTida (omdavia)



EoTiakéc evromioeic (emITAOKEC)-3

AvamveuoTiko (1-5%)
- 0Ao TO pdopa
- OXI amopévwon amé 1a TUeAd

Aiua
- QUXVEC, aAAd pn €10IKEC
- AeppoKkUTTdpwan, avaipia, OpoppoTevia, TAYKUTTAPOTIEVIA

Aépua (570)

- TANBWpa pn €1dIKWV ekdNAWOEWY



BpoukéAAwaon: Ta KoivoTepa epyaocTnpiakd eupAHaTa

Totalnumber  Anaemia Leuvcopenia Leucocytosis Thrombo- Thrombo- Elevated CRP  Elevated ESR  Positive RF
of patients 0 cytosis

sdimentation rate. RF=rheumatoid L *Studies in paediatric pop

Table 2: Most common laboratory findings in patients with brucellosis

Franco et al. Lancet Infect Dis 2007; 7: 775—¢



Kokkiwpa pueAoU ooTwy
Brucella



BpoukéAAwan

rB

2. tovOUA0dIoKiTIOA, 1EpOAayoViTIOd, ATTOOTNHA YOITH






NekpwTikA opXiTIOa



HmartoomAnvikd kokkiwpara, CT



TTpoopoAn eykepdAou
(veupoPpoukéAAwan)



B
-

N
POST KONTRAST

TTpooPoAn vwTiaiou pueAoU
(veupoPpoukéAAwan)
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Aidyvwon

- KaAAiépyeia (aipa, pueAoc, dAAol 10Toi)
* OpoAoyikd (ouykoAANTIVOavTI®pdAoeIC)
- Wrihgt, Rose Bengal (ocia véoog)
- 'Eppeon Coombs (xpovia vooocg, UTTOTPOTIR)
- 2.0vdeon ouuTtAnPWHATOC
- ELISA (IgG, IgM, IgA)
- PCR, Real-Time PCR
« AAMoi prodeiktec (biomarkers)
(talivopnon, didyvwaon, Ahyn BepameuTIKAC amtowacnc)



3rd Balkan Congress of Immunology, Athens, 2001

Clinical Immunology Laboratory, 2" Department of Internal Medicine,
Aristotle University of Thessaloniki, Hippokration Hospital,
Thessaloniki, Greece.

Department of Internal Medicine, Hospital for Infectious Diseases,
Thessaloniki, Greece.

Skendros et al 2001



543 brucellosis patients (1997-2000)




mean age
14 43.72 #16.71 years

88 85

1420 21-30 3140 4150 5160 6170 71-80 81-90



Farmer

Cattle breeder
Veterinarian
Vet-Assistant
Butcher
Tanner

Dairy industry

Other

Patients and occupation

103 (18.97%)

25 (4.6%)

4 (0.74%)

1] 7 (1.29%)

21 (3.87%)

9 (1.66%)

138 (25.41%)

236 (43.46%)



Patients and modes of transmission

REV-1 Unknown

3.31%_\ / 2.95% Consumption

45.67%

/

Contact /
48.07%



Diagnosis of brucellosis

CP: clinical picture BC: blood culture

_ (whenever requested)
S: serology 3,50% 6,26%

O CP+S+BC
B CP+S
OS

90,24%



Patients and disease classification
acute vs chronic




Disease classification and age

47 -
46 -
45 -
44 -
43 -
42 -
41 -

46.62
£+
16.01 years
p=0.004
42.29
g
16.88 years

40

mean age AB mean age CB



Relapse Non

23,20% Relapse
76,80%

Brucellosis
and
relapse



100% -

90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
0%

Brucellosis and focal disease (FD)
@ FD B Non-FD



Disease classification and focal disease

269
(73.9%)

P= NS
@ AB-FD
121 W AB-Non-FD
9% (67.6%) O CB-FD
(261 ) o8 “ O CB-Non-FD

(32.4%)



Classification of focal disease




BpoukéAAwan

OpoAoyikn doKipaaia ogeia Xpovia UTTOTPOTTA
Wright ++ - +
Rose Bengal +++ _ +
Eppeon Coombs + +++ +++
2. UvOEQT) GUUTTANPWHATOC + +++ ++
IgM ELISA ot _ _

IgG ELISA ++ ot ot
IgA ELISA + +++ ot

. Zkévdpog, AiIdakTopiki AlaTtpifr) 2006



QUIZ HMEPAZX:

Ktnvotpowocg, 66 eTwy, TupeTdC amod 15 nuépou
(Tpwi-Pppdadu), kakouxia, amAnvopeyaAia,
Aeukomevia, avaipia, TKE= 80, Wright: 1/160

* 2 iyoupa PpoukéAAwan

[ * MaAAov PpoukéAAwon ]

« MAaAAov ox1 ppoukéAAwaON

 2.iyoupa ox! PpoukéAAwan



The facts-4

The timely and accurate diagnosis of different disease types of human
brucellosis, such as acute, chronic/relapsing, asymptomatic/subclinical,
cured/resolved, continues to be challenging making the decision to “treat or
not to treat” difficult in many cases

Diagnostic dificulties

a) non-specific and atypical clinical features

b) slow growth rate of Brucella in blood cultures, reduced sensitivity of the for
detecting chronic cases

c) the complexity of serodiagnosis of brucellosis, especially in people living in
endemic regions, in high risk occupational groups (livestock workers and
veterinarians) and in previously infected individuals

d) long term persistence of brucellar DNA despite appropriate treatment and
apparent recovery, making the interpretation of molecular diagnosis with PCR
puzzling in many cases



O¢pamcia (0x1 HovoOepaTeia)

* 00 UKUKAIVN, pIQAUTIIKIVN, OTPETITOHUKIVN

* TpIpeOoTmpipyn-couApapeBolaldAn

* KIvoAdvec (ormpogpAolaaivn)

* TTaid1d: pipapmikivn, aTpemTopukivn, TpiueBompiun-couApapeBoaloAn

. 'EVKUS:Q, enAdZouoeg: plpapmikivn, TpipeOompipn-covApapeBoaloAn



TTpoAnwn

v gkpilwon TG vooou amod Td 01KOOITA KAl Ta eKTpepopeva (wa

v mpoypdppara sppoAiacpwy ota (wa lll
- eppoAia pe Cwvta e€aoOevnuéva oTeAéxn
(B. abortus S19, B. abortus RB51 kai B. melitensis REV-1)

v/ TAOTEPIWON TOU YAAAKTOC KAl OWOTA TTApdoKeUh/diatRphon Twv
YAAQKTOKOUIKWY TIPOTOVTWYV

v TPOANTITIKA HETPA UYIEIVAC KAl TPOOTACIAC TIPETTEI vd
Aaupdavovrai amo Toug gpyalOpevouC ae XWwpoug uynAou Kivouvou
(katdAAnAn evdupaocia, evnuépwan, ekmaideuaon)
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TIPOBAHMA

XpOVIEC HOPYEC

(uTtoTpoTéC, ATUTTN GUUTTEPIPOPd, CUVOPOLO XPOVIAC KOTTWONG)




Mn utoxpewTIKA-OUVNTIKA evOOKUTTApIA PAKTAPIA

(facultative)

* Mycobacterium tuberculosis, bovis, leprae, avium
(kat dAAa atuma pukoPaktnpidia),

» Salmonella spp,

» Shigella spp,

* Brucella spp,

- Francisella tularensis,

* Listeria monocytogenes,

* Legionella pneumophila
YToxpewTIKA eVOOKUTTApPIA

bakThpia (obligate)
* Rickettsia spp
* Chlamydia spp



Payoowpdrio KutTapomAaopa




TTpooAnyn ppoukéAAac amoé To Mo
OXNHATIOUOC paAyooWHATOC avamadpaywync
(brucellosomes, evdokuTtTdpia Oéon apaaciTiopov)

r_
- v ») - .
& A e By
. \ “ -
-, :

Rittig et al, Infect Immun 2001
Celli, Res Microbiol 2006



Model of Brucella intracellular trafficking in mammalian cells
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H kuTTapIKh aTmoKpion €ivai
Thi tUmou (IL-2, IFNYy)
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Zaitseva et al, Infect Immun, 1995

Oliveira et al, Braz J Med Biol Res, 1998



H avooiakn amékpion oTh PpoukEAAwanN

EidikA avoaoia

®uaikh avoaida

2kévdpoc, Aidakropikn Aiarpifn, Are, 2006




(Hopiakég dopéc TaBoyovou Tou oxeTiCovTal
He TV emiPpiwon Tou kal Th Aoigoyovo duvapn)
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* TTapepmodilel Tnv o e1dWTIKA €kpnén

* TTapepmodilel Thv €kkpion AugoowpiIkwy ev(UPWY

* TTapepmodilel Tnv mapaywyn IL-1p, IL-6 kai TNFa

- Aev evepyoToiei Thv eVAAAAKTIKA 036 TOU CUHTTANPWHATOC

* Eumodilel Tnv evaméBeon Tou CUUTTANPWHATOC
* AOKEi TTPOOTATEUTIKA Opdon €vavTi avTifdikpoPpiakwy TeTTIOIWY
(vrepevaivn, n Aaktopeppivn, n Auoollun)

» Emayer tnv mapaywyh IL-10 amé Ta avOpwmiva pakpogdya

« AvaoTéAAel Tnv avtiyovomtapouaiaonh (MHC IT)

- MmtAokdpe! Thv wpipavon Twv AK, kai Tnv AK/T aAAnAemidpaon
» TTpwipo ©dvarto Twyv oudeTepoiAwy,

- Aev tpokaAei ameAeuBépwaon NETs/NE Twon



How Brucella avoids or manipulates host immunity to its own benefit

Virulence factor or PAMP

Mode of action

Outcome

Type IV secretion system (vir5)

BurS/BurR regulatory system
Periplasmic B-cyclic glucan
Proline racemase PrpA

Btp1/TcpB

Flagellum

Lipopolysaccharide (LPS)

Lipoprotein
Omp19

Lipoprotein
Omp25

?

Diversion of intracellular trafficking targeting
to replicative niche

Control of several systems essential for intracellular trafficking

BCV biogenesis
T-independent B cell mitogen that stimulates IL-10 secretion

Interfere with TLRZ and TLR4 signalling, blocking of
MyD88-induced activation of NFkB

Inhibition of CTL cytotoxicity
Poor inducer of its cognate receptor TLRS

Attenuated endotoxic response

Inhibition of phagolysosome fusion

Inhibition of phagocytosis and bactericidal function
Protection from complement attack

Impairment of MHC Il antigen presentation
Induction of IL-10 production

Interference with TLR4/MD-Z recognition inhibiting DC
maturation

Inhibition of the expression of MHC-Il molecules and antigen
presentation to CD4+ T lymphocytes in human monocytes

Induction of human T-cell apoptosis

Down-regulation of TNFa production in human macrophages
and DCs

Defective IFNy signal transduction in infected human
macrophages

Subversion or exploitation of autophagy (xenophagy)

Establishment of intracellular parasitism

Establishment of intracellular parasitism
Establishment of intracellular parasitism
Suppression of cellular immunity (anergy)

Subversion of innate immune recognition
and pro-inflammatory response (stealthy strategy)

Evasion of adaptive immunity
Escape from innate immune recognition (stealthy strategy)

Escape from innate immunity and establishment of
intracellular parasitism (stealthy strategy)

Establishment of intracellular parasitism
Subversion of innate immunity
Subversion of innate immunity

Evasion of adaptive immunity
Suppression of cellular immunity (anergy)

Subversion of innate immunity, evasion of adaptive immunity

Evasion of adaptive immunity

Evasion of adaptive immunity

Escape from innate immunity and establishment of
intracellular parasitism (stealthy strategy)

Evasion from adaptive immunity

Subversion of innate immunity, establishment of intracellular
parasitism and promotion of infection (cell-to-cell spreading)

Skendros et al, Rev Sci Tech OIE 2013



EmRiwon kKal avattu¢n BPoukeAAWY OTa pakpopaya

A) 4 hours post-infection B) 48 hours post-infection

B. abortus
B. abortus B. melitensis IFNy activated macrophages

64 6+

5+
44
34 34 :

24 24

CFU, logo/culture
CFU, log/culture

CFU, logo/culture
CFU, logg/culture

14 14

T T T T 1 0 T T T T ) 0 T T T T T T T T
10 20 30 40 50 0 10 20 30 40 S0 0 10 20 30 40 50 0 10 20 30 40 50
Hours post-infection Hours post-infection Hours post-infection Hours post-infection

Baldwin CL & Goenka R, Crit Rev Immunol, 2006




BpoukéAAwan: XpOviog MOPACLTIONOG EMAYEL dtatapoy TNV KUTTOPLKN ovooia

P. Skendros et al. / Microbes and Infection 13 (2011) 134—142 139

. Th2 cytokines
~. _TGFB1

10 gpoptosis

Fig. 1. Proposed etfects of chronic Brucella infection on human cellular immune mechanisms leading to defective Thl immune response and anergy. Red lines
indicate negative effect. 1) Inhubition of phagolysosome fusion and promotion of BCV formation, 2) Down modulation of antigen presentation, 3) Interfere with
TLR signaling, 4) Blockade of TNFz and 1L-12 production, 5) Diminished production of IL-2 and IFNy, 6) Interfere with IFNy signaling, 7) Low frequency of IL-
2Ra positive Th cells, ) Production of Th2 cytokines (eg IL-10, IL-13) and TGFBI1, 9) Deficient NK cytotoxicity, 10) Prevention of apoptosis. APC = Antigen-
Presenting Cell, BCV = Brucella Containing Vacuoles, IL-2Ra = IL-2 receptor a, Tho = naive T-helper cells, Tregs = T regulatory cells, FASL = Fas Ligand. (For
interpretation ot the references to colour in this figure legend, the reader is referred to the web version of this article.)



Brucellosis-acquired cellular anergy:
lessons from patients with chronic brucellosis

disturbance of phagocytosis and migration against nonspecific &
disease-specific antigens

reduced skin reactivity to bacterial antigens
protracted resistance of monocytes and lymphocytes to apoptosis

low proliferative responses of lymphocytes to mitogens or Brucella
antigens

diminished in vitro production of Thl cytokines (IFNy, IL-2) by
PBMCs, and elevated TGFB1 in serum

reduced CD69+ early activated T lymphocytes

an increased proportion of CTLs (CD4/CD8 ratio inversion)

Skendros et al, Microbes Infect 2011
Skendros et al, Rev Sci Tech WHO/OIE 2013
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2 UUTTEPAOHATIKA...

v’ N QUOIKA avogia €ival onpavTikf yida Thv avamrtuén éykaipd Hidac
eTApKoUC, TpooTaTeUTIKAC Thl amokpiong, mou Ba odnynoer TeAikd
oTnv ekpilwaon Twv PpoukeAAYV

v ol PpoukéAAeC oaiveTal OTI Katd Thv évapfn TnG Aoipwéng
avamTuooouV OTPATNYIKEG TTOU 00NYOUV O€ HEIOVEKTIKA gvepyoTToinon
TWV KUTTAPWV TNC QUGIKAC avoaoidc Kal eAdTTwpEVN ToEIKOTNTA £vavTi
autwyv, €T1ol WoTe «owmhAd» va afiomoiolv To TepipdAAov Tou
HAKPOPAYoU Kal XpoViw¢ vd TTapdoiTouv

v'n UEAETN TNC avooldkng amokpiong ponBdel otnv KaAuTepn
katavonon Twv Oi1dgopwy KAIVIKWY Hoppwv TnG PpoukéAAwaong, TTou
KUpdivovTdl amo Thv TUTTIKA ocia éw¢ Tnv dTumh Xpovia vooo
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Novel targets for diagnostic stratification and epidemiologic
surveillance of human brucellosis: host-guided molecular study in an
endemic area at the crossroad between Asia and Europe
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The challenge... a : i

BRIDGING

Integrated molecular data and methods
that characterize different clinical types/forms of human
brucellosis and the impact of Brucella on host immunity
are missing today



The scope and objectives of BRIDGING

Bring together academic and industrial partners with experience in

the diagnosis and treatment of brucellosis and expertise in

inflammation and cutting edge technologies in an effort

(a) to provide an in depth analysis of host response to Brucella by
applying high-throughput molecular and cellular analysis

(b) to increase the alertness of the medical/vet community

v' Identify novel molecular targets for the diagnosis, stratification and epidemiologic
surveillance of different types of human brucellosis, especially in endemic regions

v’ Investigate the possible impact of brucellosis on population health by assessing
the effect of Brucella on key host innate immune circuits (including the novel
concept of trained immunity/innate memory)

v’ Provide the principles of a novel flow cytometry-based diagnostic assay for active
brucellosis

v’ Increase medical/vet community awareness on brucellosis and initiate a long-
term co-operation between the partners



BRIDGING project novelty: | (vt)
S

* Use a system biology approach by combined various emerging
omics technologies providing an integrated approach on the
interplay between host immunity and Brucella

e Allow a Dbetter molecular-based, characterization and
stratification of different types of human brucellosis, including
resolved disease in high risk populations and endemic regions

 Transfer this knowledge in industry and provide the
prototypes for a novel diagnostic assay based on advanced
flow cytometry, for rapid and accurate diagnosis of active
(acute or chronic) brucellosis
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Macrophages derived from 2 healthy volunteers' monocytes
In vitro infection with clinical strain of Brucella

brucella DAPI brucella

BRIDGING. DUTH partner, 2018




CFUs of Brucella foIIowmg lysis of in vitro infected macrophages
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BRIDGING. DUTH partner, 2018
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