Mukobdakrepuu
(Cem. Mycobacteriaceae [Ip+/)

Mo maTtepunanam




= http://roftb.ru/structure/




[Tpukasel M3 PP no

TyOEepKyreay

= http://xn--8oaeelexioa.xn--p1ai/%Do%B4%D
0YBE%Do%BA%D1%83%Do%BC%Do%Bs%
D0o%BD%D1%82%D1%8B/%D1%82%D1%83

%D 0%B1%D0%B5%D1%80%Do%BA%D1%8
3%Do%BB%D0%B5%Do%B7/

= https://studfiles.net/preview/3887657/page:35
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NMpuctaBka "myco"” nmeet ABOUHOE
3Ha4YeHue — rpudbl U BOCK.




Mycobacterium
tuberculosis
(= MBT, Mtb),
M. bovis




dunnamMmeHTO3Hble OakKkTepuu
(filamentous Bacteria)

= Actinomyces

= Nocardia

= Streptomyces
= Mycobacterium







OOwaa xapakrepucTuka




« Pa3mep 1-100 MKM
(TYy0. nano4ka 4 MKm)

rp + npAaAMbIE TN CIerka N30rHyTble NaJio4vKkn
Copgepxat rpaHynel MmeTadocdarta (3epHa Myxa)

 A3pO0OblI

OntTnmym TemnepatypHoro pocta 37°C

e HenoaBWXHbI
« OOpasyloT L-popmbl («cnaLme

~ (hbopmbiy,

. . ICTEHTH




Mycobacteria

> 40 species

Aerobic or microacrophilic
Non-motile

Non-branching Gram positive rods
Stain poorly with Gram stain
Typically acid fast

Slow growers




» Cnerka n3orHyTbie U NpsiMble nanoyvku
0,2-0,6 X 1-10 MKM.
» Kucnoto-,weno4ye-, CnmpToyCcTONYmMBbIE.

= XapaKTepusyrTca BblpaXeHHbIM
nonMMopdPU3MOoM.

= CnocobHbl k 0bpasoBaHuio L-dpopM.

= [1o meToay [ pama okpalinBarTCA HENerko, Ho
0ObIYHO paccMaTpmMBalOTCS Kak
rpamMnosioKNUTENbHbIE.

= HenoaBwXHble

= A3p0oDObI, XOTS HEKOTOPbIE BMOLI PACTYT TOMNbLKO
B rMyoOuHe cpeapbl.




Henenue "neperopoarou’”

¥ \

eTOUHAS CTeHKA Hykaeonn

107, DACKTPOHONPAMMA VIBTPATOHKONO CPe3a KACTKH M. lubercrdosis, ACHamencs nyTeM (POPMHPOBAHHS NCPCropojik
ACACHHA C HOCACIVIOMMM PACXOAICTTHCM KICTOK (npendpam UL Menbtutnoea)




Corded
growth




Acid-fast bacilli filling the cytoplasm of the striated histiocytes
(Ziehl-Neelsen). The striated appearance of striated histiocytes is due to impaction

of Mycobacterium in the cytoplasm.
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= XapaKTepHO BbLICOKOE coAdepXaHne nmMnmaos
B KrneTke (40-60%) n 0CODEHHO B KINETOYHOM
CTEHKe.
Nvnngbl npeacrtaBnerbl 3 pakunaMu:
m JoocpaTngHble, pacTBOpUMbIE B a(pupe,

m KMPOBbIE, pACTBOPUMbIE B 3pupe 1 aLleToHe
7

m BOCKOBbIE.
B pasHbIX NTMNUAHBLIX opakumnax

NPUCYTCTBYIOT

1 TYbEpKynocreapmHoBas,

1 gTHUongHaa u

i MUNKOJ10BaAA KUCIIOTbI

c cogepxaHmem C —atomoB Ao 93.




. OcobeHHOCTU MUKODAKTEPUW

NmetoT MOoLHbIN q)epMeHTaTMBHbIM annapar

Bockonoao6OHble BelecTBa Ha MOBEpPXHOCTU bakTepui [

-- YCTONYMBOCTb K Kucrotam (10%), wenodyam (10%) ...
(oTcroaa nerkoe nonyyYeHmne YUCTom KyneTypbl)

-- 'lnT. BewecTBa npoxogAaT nnoxo [ Huskasa
CKOPOCTb pa3MHOXeHuna (1 pa3 B 12 4acos)
] TonbKO XpoHU4Yeckas UHMeKUnd

-- PacTyT B HEOTAHbIX UNCTEPHAX, KaHanu3auWOHHbIX
Tpybax

-- PocT nneHkon Ha NOBEPXHOCTU
-- O6pa3y+0T KOHIMomMepaThl (TpyaHO pasouTucb nocre AeneHus)
-- Hn3kasa npoHuuaemocTb Ang aHTUMbMoTuKoB

-- [1pn NoBbIWEHUN TEMMepaTypbl «BOCK» MNaBUTCS [
AHTONOTUKM NpoxoasaT nerdye (nedyeHue Ha HOre)

-- KTo 6oneeTt — xyable unu TONCThbIE?

-- Mpukpennsatotca kK UMM (®J1-biM xBoCTMKaM) OHO6bIX KNETOK
1 BHYTPb KNETOK (MHJQEKUUS BHYTPU- U
BHEKNETOYHAas); nopaxeHme rodbIX KIeToK




= MB npogyuunpytoT pakTopbl C KaTaNa3HOU U
NepoKCUAA3HOMN aKTUBHOCTbIO.




= XapakTepuctmka TybepkynesHbix Naaoyek
* OYeHb BbIHOC/INBbLIU

* YCTOMYMB KO MHOTMM NPOTUBOMMKPODOHbIM U
Ae3MHOULMPYIOWNM CpeaCcTBam

* BbDKMBAIOT B TEYEHME 40rNX MEPUOAOB

* B NOYBE M MPOTUBOCTOSAT BbICbIXaHUIO

https://www.brainscape.com/flashcards/myco
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TybepkKynes, Kak NpaBuno, ABMNSIETCS
OOfe3HbI0 HEBOJM M OQOMAaLLHMBAHUSA
XXVUBOTHBbIX.

https://www.brainscape.com/flashcards/myco
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= MukobakTepmun Ha BOAOMNPOBOAHbIX Tpybax,
Tpybax KaHa/M3ayum, B HEPTAHbIX
LMCTepHax




ACID - FAST ORGANISM

* Nocardia

* Legionella micoadie

* Smegma baciili

« Bacterial spores

* Rhodococcus

e |sospora

* Mycobactenum

« Spermatic head

* Cryptococcus cyst

No Longer Separate Booking for RIM Sim Card

https://books.google.ru/books?id=MCq6BQWIIhYC&pg=PA202&dq=Coombs+brucellosis+incomplete+lgG&hl=ru&sa=X&ei=Az

nsVMrRFsn_ywPnnYHQCQ&ved=0CFAQ6AEwBw#v=onepage&q&f=true



Cell Wall Synthesis

Isoniazid (1952)

Inhibits cell wall
synthesis _ @

Rifampin (1966)

Inhibits RNA
synthesis

Acyl Lipids

DNA Coiling, Transcription,
and Translation

Ethambutol (1961)
Inhibits cell wall

IAARIIDODOD)

\

Mycobacterium
tuberculosis

Pyrazinamide : - ;

(1952)

Exact Target
Unclear

Disrupts Plasma

Membrane

Disrupts Energy

Metabolism &
~

ATP Synthesis



(LANM) Surface

O OXC T >
Superficial lipids
0 000000000000 /-
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Cytoplasm

Arabinogaiactan




MukonoBble KUCNOTbI (= nunuabl) -
pa3BeTBIIeHHble 3-TMAPOKCUKUCTIOTDI
(R'-CHOH-CHR?>-COOH), koTopble B NOMOXEeHNUAX2 U 3
3amMelleHbl anngaTtuyecKMmMm uensimu.

ISTU Lenn NMerT PasfIMYHYHO OJINHY.
B MnkonoBbIx Kucnorax
- KOpuHebakTepun 32-36 aToMOB
yrrnepoaa,
-y HOKapaun 48 -58,
- Y MUKOOakTepuun 78 - 95;

TONMbKO KUCIOTbI C OMeHb ANMUHHbLIMU LienaMu npugaroT
KNeTKaM KUCJTIOTOYCTOMYMBOCTbD.



' un ]“ VS




« Tybepkynesa Hert
TONMbKO HOITEU U
BOJ10C.»




MopdoreHes L -TpaHCcopMaLun

B OpraHmM3me conpoBoXgaeTcd CMeHOU
nocnegoBartenbHbIX MOPd0NIorM4eckmnx npespaLleHumn
BO30yauTENS C NOsIBINIEHNEM BETBUCTLIX (OOPM,

= cdoepunyeckux,

= BaKyOIMM3NPOBAaHHbIX U

= 3ePHUCTbIX 00pa3oBaHnW,
= cdpeponnacTos.

B0O3MOXXHOCTb NepcucTeHumnmn Bo3dyamnTensa Tydoepkyresa
B L -QpopMe K peBepcumn B UCXOOHbIV BUA NpU
TybepKyne3Hon MHdeKLUn no3BoNaeT OObACHUTL CMEHY
peUNanBOB N PEMUCCUN TEYEHUNS TYDEPKYIE3HOro
npouecca.



[eHOM TyOepKyrne3HoM nanoyku

= http://www.ncbi.nlm.nih.gov/nuccore/378543
272?report=fasta




MTB moryt obpasoBbiBaTb
BHYTPUKIETOYHbIE MAarHUTHbIE

Tena (HaHo4acTuupl Fe O,).

p://journals.im.ac.cn/wswxtbcn/ch/reader/c
dte_pdf.aspx?file_no=tb17020449&year_id=
17&quarter_id=2&flag=1




Cole et al, Nature. 1998
393:537-44.
hitp://www.pasteur.fr/Bio/Tuberculist

M. tuberculosis
H37Rv

4,411,529 bp



PesucreHTHOCTD

= YCTONYUBDI K KUCIOTaM, LLefnoYvamMm,
crnupTam

= Bo BHeLLUHeW cpeae, B Boae A0 150 gHeN

= B nbinn, B BbICYLLEHHOW MOKpOTE A0 1,5
net

= [IpAMON CONMHEYHBLIN CBET - 1 4Yac
= PaccedaHHbIV cBeT — 8-10 CYTOK

= 30-100 rpagycoB 5 MUHYT

= 5% pacTBop dbeHosa 5-6 YyacoB



MwukobakTepumn Tybepkynesa o4eHb YCTOMYNBBI BO
BHELLHEWN cpee.

B npoTo4yHOM BOOE COXPaHAKT
Xn3HecnocobHocTb A0 1 roga

B noyBe n HaBoO3e — 6 Mec.

Ha pa3nnyHbixX npegmeTtax — 4o 3 Mec.

B bubnnoteyHoun nbinm — 18 Mec.

B BbICyLLIEHHOM rHOE 1 MOKpOTe— A0 10 Mec.
KungyeHue - 5 MUHYT

B »kenygo4yHoM coke - 6 YacoB

"lacTepusaumnd - 30 MUHYT

IpAMON cornHeYvHbIn CcBET - 1,5 4aca

YOO - 2-3 MUHYTH

[1e3anHdeKkTaHTbI, cogepxaLlme xnop, - 5 4acos.







TaxkcoHOMUSA




Domain: Bacteria

Phylum: Actinobacteria
Order: Actinomycetales
Suborder Corynebacterineae

Family Mycobacteriaceae
Genus Mycobacterium



Phylogenetic

tree of the genus

0.01

M. leprae
M. conspicuum
. M. kansasii
M. nebraskiae .,_M' 9"3‘”
e . \100 |
M. paratuberculosis .
M. avium 100
M. intracellulare __ 2 |
M. chimerae 99
P - 'M. malmoense
" M. bohemicum _~
100
M. haemophilum v \. M. ulcerans

Smooth strains and MTBC M. marinum

Mycobacterium

M. hiberniae

M. shimoider






Mycobacterium species of

Medical Importance

M. tuberculosis

M. kansasi

M. scrofulaceum

M. avium-intracellulare
M. marinum

M. ulcerans
M. bovis

Host

humans
humans
humans
humans, birds, animals

humans, fish,
amphibians
humans & ?7?

wide host range
Bacille Calmette-Guerin (BCG)
Rapid growers




~210 BMNOOB |

http://www.bacterio.net/-allnamesmr.html
1) Bo3dbyautenb nenpbl /=npoka3bl/ (M. leprae)

2) Bo3byautenu tybepkynesa (7 BuaoB)
- M. tuberculosis (95% OONbHbIX)
- M. microtii (3%)
- M. bovis (2% 60onbHbIX) O BCG (BLLX)
- M. africanum (< 1%)

3) M. ulcerans 0O A3Bbl Bypynu
4) YIB = ATUnu4Hble MuUKobakTepuu (4 rpynnbl) 0 ATUNUYHbIE
MUKobGakTepuo3sbl npu UL Kneto4yHOro MMMmyHuTteTa
* medneHHopacmyuwue (6osiee 7 OHell)
0 nurmeHT+ Ha cBeTy (OTOXPOMOreHHbIe)
0 nurMeHT+ B TEMHOTE U Ha CBETY (CKOTOXPOMOreHHbIe)

[ NMATrMEeHT -, B T.4. MAC-komnnekc (y nuy ¢ UO) - M. avium-
intracellulare (NTNM4YnMn BUA)

* 6biIcmpopacmyuue (MeHee 7 OHel)



4 rpynnst HTM (Runyon)

o >

MeanexHopacryuwme BuicTpopacrywme

BUAUMbLINA POCT Ha cpene BUAUMbINA POCT Ha cpeae

bonee, yem yepes 7 AHeH MeHee, YeM yepes 7 aHen

' ! co |

1. ®oToxpomoreHHbie | | 2. CkoToxpomoreHHble | 3. HexpomoreHHbie
M.kansasii M.gordonae M. avium complex (MAC)  as cheionae
M.marinum M.szulgai M. xenopi M. abscessus
M.simiae M.scrofulaceum M. malmoense M. fortuitum

KONOHWUK M. XONOHWN M.avium
ﬁtt s://lwww.youtube.com/watch?v=zSXbmd24E3Y



Knaccudunkauma PaHboHa

1. iSBBRHopacmyuwue Mukobakmepuu
(pocm KosioHUl 2-4 Hedesiu, 00 8 HedeJlb)
[1 domoxpomoceHHbIe Mb
[1 CkomoxpomozceHHbIe VIb
[0 HegpomoxpomozeHHbIe Mb

» 2. bBbicmpopacmyuiue U yMepeHHO
pacmywue Mb

(pocT cchopMUpPOBaAHHBLIX KOJIOHUMU - 3-7 OHEWN,
npuv nepBUYHOM noceBe — 14 aHen)



Mycobacterium Mycobacterium other than

tuberculosis complex tuberculosis (MOTT)
(MTC):
: = M. avium complex
M. tuberculosis = M. ulcerans
M. bovis » M. kansasii
M. bovis BCG = M. simiae
M. africanum = M. szulgai
M. canettii, = M. malmoense
M. microti = M. scrofu{aceum
= M. xenopi
M. caprae

= M. marinum

M. pinnipedii = M. fortuitum

= M. Haemophilum
= etc.



Mycobacterium tuberculosis complex -

M. tuberculosis, M. bovis, M. bovis BCG, M.
africanum, M. microti - MuKobakTepuu
Tybepkynesa

M. tuberculosis M. bovis M. bovis BCG

4yenoBek MPC, kowkmn, cobakn, KPC

Lo 85% cnysa€BUHbW, 104N
o 15% cnyyaeB 3abonesaHnd
nogen. PeancteHTHoCTb K
nnpasnHammgy

3360/1eBaHMe

ceHcnmbunaunsaums

> v
HECTEPUJZIbHBIM UMMYHUTET




NTM - «nontuberculosis
mycobacteria»

(BO3OyAMUTENIN aTUNU4HOro
TyOepKynesa).

ATUNMNYHBIN MUKOODaAKTepuo3s
MOXeT NMPUCOeOUHUTLCA, eCnun
konuyectBo Th napaetr B 5 pas
(1000 200 Ha 1 mKn).




HesaxuBatowaa paHa
y OonbHbix ¢ BUY-unHdpekumen




Hekpomuyeckuu hacyuum npu
Clrinife




30/10TyXa AETEN B 1 MOJNOBUHE 20 BEKA
(neyeHne pagnOaKTUBHbBIM M3JIYYEHUEM).




Mycobacterium

= [laTOoreHHble MMKODaKTepun: Bbl3blBatoLL e
Tybepkyrnes — Mycobacterium tuberculosis
complex (M. tuberculosis, M. bovis, M. africanum,
M. microti) n nenpy - M. leprae

= YCrIOBHO-NaTtoreHHble (Bbl3blBAOT
MUKODaKTepunoasbl): M. avium-intracellulare
complex, M. fortuitum, M. scrofulaceum, M.

kansasii, M. xenopi, M. marinum, M. chelonei, M.
ulcerans n gp.

= Canpodutsbl: M. smegmatis, M. phlei, M. vaccae,
M. gordonae, M. terrae 1 ap.






M. tuberculosis complex

Mycobacterium tuberculosis complex

© 7 Buaos:
M. tuberculosis, M. africanum, M. microti,
M. pinipedii, M. caprae, M. bovis,
M. canetti

@ HenoasuxHbie, nanoykoBuaHble 6akrepuu:
HW3Kas CKOPOCTb POCTa, cneumnduyecKkas KNneToYyHas CTeHka

© Bbicokoe cxoacTBo Mexay Buaamm Ha yposHe [HK:
cxoacrteo nocnegosarensHocTu [HK mexay sugamu >99%

© Ho: CywecTeeHHbIe paznuyunsa no 6MoxmMmmuyeckmm/eHoTUNMYeCcKnm
CBOWCTBaMm, reorpaduyeckon pacnpocTpaHeHHOCTH U BaXHOCTHU ANA
3abonesaemocTtu TH Yenoseka




Tyb6epkyne3 (Tb, tb) —
XPOHUYecKas UHPEKLINA C
ONNTENbHLIM NEPUOAOM BblOENeEHUS
BO30yamnTens, MHoroobpasmnem
KIMMHNYECKNX NPOSABNEHUN,
nopa)eHnem pasnnyHbIX OpraHoB U
CUCTEM.






cTopus




Tubercular decay
has been found in
the spines of
Egyptian mummies.
Pictured: Egyptian
mummy in the
British Museum




Tybepkyrnes
= HaxoTka - ycTtapesLiee Ha3BaHue

NPOrpeccupyroLero UCToLLeHns
opraHusma.

* JleroyHaa goopma onncaHa
[ MNNoKpaToMm.

* HdekymoHHas popma 3aboreBaHus
OokasaHa BunbmeHom B 1865 T.

* MwukobakTepum oTKpbITbI B 1882 1. P.
Koxowm



History |

1865
Transmissible

\ 4

1882
Isolation of
M. th

A4

1950’s
Transmission
by aerosol

Y

1999
Genome sequence




Pobept Kox
(B 1882 r.)







P.Kox B Adpuke

derbonr-Veslag Fer

>

e



Culture of Human
Tuberculos1is













DIHUIEMHOJIOT U



Tybepkynes

= 1/3 HaceneHmnsa mmpa 3apaxeHa Mycobacterium
tuberculosis.

= 8 MUIIMOHOB HOBBIX C/Ty4a€B MHPULLMPOBAHMS
Ty6epkynézom Kaxabin rog (6onbWNHCTBO

C/y4aeB 3aperncTpmpoBaHbl B KOro-BoctouHowm
A3nn).

= 2-3 MWUIJIMOHA YeN0BEK YMUPAIOT KAXAbIN FOA
(3aHMMaeT anaupytoLee NoJsioXeHme cpeau
Kakmnx-Anbo Apyrmx nHPeKLMm no CMepTHOCTU
B3POC/I0r0 HaceieHus).




Cunrtaetcs, 4to

1/3 HaceneHnsa mupa fTaTeHTHO
MHMUMpoBaHa MUKODaKTEPUAMI
Tybepkynesa (Mtb, MbT), a

2 MITH 4YyenoBeK ymuparT ot Tb
KaXXabl roa.

BonbLIMHCTBO cny4YyaeB MHAEKLINN

HE UMEIOT CUMNTOMOB (CKpbIMbIU
Tb).

Fur | Immunol 2013 43: 156R8-1577



Uncno cny4vyaes Tybepkynesa B Mupe

OKOJ0 36 MJ1H,
a BUY-MHMuUMpoBaHHbLIX — 38 MIH.

B Poccun — 83 cny4as Ha 100.000
(2004 T.).



CmepTHOCTbL oT TB 21 Ha 100.000.
(max B Bo3pacTe 35-55 ner).

CmepTHOCTb OT TB y geten —0,1 Ha
100.000.



TB mortality: England and Wales 1904-1945

3
2.8
2.6
2.4 -
2.2

2
158 =
1.6
1.4 -
1.2 +

1 1 1

1904 1914 1924 1934 1944

WW I(1914-1918)

WW II (1939-1945)

Death rate compared to 1938

Year



Tuberculosis incidence rate, 2004.

Estimated TB Incidence Rate
(per 100,000 population), 2004

No Estimate
0-24
25-49
50-99

100 - 269

B 300 Or More




Multi-drug resistant tuberculosis, 2004.

%“MDR Among

Reported TB Cases
< 5%

B S - 10%

B > 0%

| N> Estinate




lMpoueHT nauueHToB C BHOBb AUarHOCTUPOBaHHbLIM
MYNbTUPE3UCTEHTHLIM TYOepKyne3om

Percentage of Patients ¢ ;
00-29
30-59

B 6.0-11.9

B 120-179

B =130
No data 5 /

77/ Subnational data only {C. =

1 Not applicable




e

MobGanbHoe pacnpocTpaHeHne Pe3UCTEHTHOCTU K aHTUTYOEepPKyne3HbIM
npenaparam nepsoro psaa 1995-2015 rr.

s .

Year of Most Recent Data

] 1995-1999
« [ 2000-2004
°® o [ 2005-2009
B 2010-2014
B Ongoing survey in 2015
[ ] Nodata
W/ Subnational data only

I Not applicable



I Pernctpupyemasa 3aboneBaemMoCTb

Tybepkynesom B cTpaHax EBpornenckoro

Ucnanaus
Kunp
Mansta
Mpeumrsa
Hopeervs
Waeuwmn
W3panns
DunnaHams
WUrann
Fepmanma
Hepepnanaw
Wisenuapws
Nanna
Jhokcembypr
OpaHuma
Wpnanams
Hexus

BocHus n
benapyccusa
Narewa
Nurea
TypkmeHucra
Aszepbaiimpxan
ApMeHus
Yabexucrau
Tasxkukucran
Ykpaunxa

PO

Mpy3aus
PymuiHma
Kbiprscras
Monnosa
Kaaaxcrau

PN
-—A

‘ oo
o NN
p@fbbomﬂmmoommm
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Espona: 41,4

Becb mup: 76
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40,0

60,0 80,0 100,0 120,0
Ha 100 000 Hacenexus

140,0

160,0




Global incidence of TB

6,000,000
5,000,000 -
4,000,000 A
3,000,000 -

2,000,000 -

Reported cases

1,000,000 -

0

1980

1985

1990

1995

2000

2005



[TyTn nepenayu

= Bo3ayLWHO-KaneibHbIN

* AIMMMEHTApPHbIM
(o1 KPC)

» KOHTAKTHO-6bITOBOW
(4epe3 ccagmHbl U Nopesbl)



Mpu3sHaku
3aboneBaHusa
5
NET

6-8 HEAE/b

NYTb MEPEAAYU
TYBEPKY/NIE3A

6 MECSAILLEB

35

JIET

42 TOAA
Tyb6epkynés
Nerkux




dakTopbl puUcka

» ACTEHUKU

= ANIKOronmam («OT BOAKM OO
YaxXOTKU OOWH Lar»)

 I[1 No KNETOYHOMY UMMYHUTETY
BO3pAacCT 65+
BNY-nHuUnpoBaHHbIE

= [lecpnumt BuTamuHa i




[Tpnmep
Hanpumep, cemMbs ¢ TyOepKynesom.
Y 82-neTHeun 6a0OyLWIKN BCKpblfacb

TyOepKyne3Has rpaHynema.
3apaxeHue BCen CeMbM.




[ pynnbl pucka

Jinua c Ul no knetouHomy ummyHutety (BNY-
nHpuuupoBaHHble, Ha poHe NKC Tepanum ...)

Jlnua c xp. 36 A4C

Jlnua c cuctremHbiMKU 36

CAJ1 (coumanbHoO-Ae3aaanTUpOBaHHbIE NLA)
3aK/IloyeHHble B TIOPpbMbI (U Bbilleliue B TeYEeHUe 2 J1€eT)
ANKOroankn, HapKOMaHbl
BOMMKu (= amua 6e3 onpeseneHHOro mecra XXuTe/ibCTBa)
MurpaHTbl
Haxoasiwmecs B yupexxgeHUsX cCounasibHOU 3amThbl



Mtb MOryT peakTMBUpPOBaTbLCS

npu onpeaeneHHbIX YCNoBUAX
MMMYyHoOedUUNTa

- Y NOXUNbIX NIogen
- BTOPUYHO npu KonHpekunn BNY
- AMMYHOCYNPECCUBHOU Tepanun




CpaBHeHMe 3aboneBaemMocTun TyDepKynesom
cpean nuy ¢ BUY-uHdbekunen n 6e3 BUY-
MHJOEeKU N

bes BNY-nHpekunn C BAY-nHekumen

<10% B Te4yeHune >30% B TeyeHune
XU3HU XU3HU

NcTounuk: TB/HIV course for managers at the national and subnational levels, WHO 2005




10% nuy
PE3UNCTEHTHLI

K TyOepKyneasy.







DaKTOpHI ITaTOT€HHOCTH

TokcuHOB8 Hem. BupyneHTHOCTbL onpeaensaeTcs
TOMNWMHOW BOCKONOOOOHOIo CNos KIeTOYHOU CTEHKU

(kopa-pakTopa).

» Kopo-gbakmop
-- onpegensieT He3aBepPLUEHHOCTb
doaroumnTosa
-- NopaXkaetT MeMOpaHbl MUTOXOHAPUI

-- TOPMO3UT MUrpaL Mo HENTPOMUIIOB






[ laTorenes




= Ualle Bcero mmkobaktepum Tyoepkynesa
NPOHUKAIOT B OpraHnM3m B COCTaBe
MESKOANCNEPCHbIX a3pPO030rien.

= [1na pa3BuTna MH®. npoLecca
bakTepun JOmKHbI NONacTb B
arnbBeOSbl. OTO yaaeTca YacTmuam
anamMmeTpoMm 5-10 MKM.

= bone3HeTBOPHOCTbL CBA3aHa CO CNOCOOHOCTbLIO
TYyOEPKyre3HOW nanovyku BbhKUBaTb U
pennuuMpoBaTbCA B Makpodarax

= CyLleCcTBEHHY0 posib B BbiknBaHun Mb urpatot
cnaepodopbl, KOHKYpUPYHOLLUE C XO3AMHOM 33
Xeneso.




CBsA3biBaHMe Ty6. Mano4vku ¢ Mmakpodgaramu

= Uepes muko3nabl n nunoapabnHomaHHaH
KOTOpble HanpAMYyH BOCMPUHUMAIOTCH
KNEeTOYHbIMU peLenTopamm

= C Ma@HHO3HbIMM peLienTopamMn CBA3bIBaOTCH
yalle BUPYNEHTHbIE LUTaMMbI.

= Hecneymnmuyecknit KOHTaKT ¢ Makpodgarom.



UHdeKuua

BabixaHue so3byanTens 8 emae
MENKOAUCNEePCHOro aspo3os

Bosbyaureno nonapaers
anbBeonbl

HeKoTopble
Bakrepmumu nornbaor

PacnpocTpaHeHue ¢ KpoBbio
feHepanusauma uHdexkuum

|

NepsuyHbIM TYBEPKYNESHBIN
KOMMNAEKC

* ManeHbkue MHOEKUMOHHbBIE YacTuub! (5 mkm = 5-10
Bakrepuii)

* CnocobHbl HaXo0AMTHCA B BO3AYXE B BMAE aspo30ons
AONroe Bpema

* PacnpoctpaHsaioTca Ha bonblume agucTaHumm

*  YactHuupbl £5-10 MKM M3-33 CIMLKOM MaNEHbKUX
pasmepos He moryT gobpaTtbeca 40 anbBeon

* DBaKkTepuu 3axsaTbiBalOTCA aNbBEONAPHbIMM
makpodaramm = moryT aMbo ycnewHo
darounTnpoBaTbCa, NMOO HeT = He3aBepPLWEHHbIN
daroymTos = pasmMHoOKeHue BaKkTepui BHYTPH
makpodara




BabixaHue Bo36yauTensa B Buae
MeJIKOAMCNEPCHOro a3p030/4

Bo3byanTtenbs nonasaeT B
a/1bBeO/bl

HekoTopble
b6akTepun normbatoT

PacnpocTpaHeHue C KpOBbHO
[eHepanm3aumnsa MHPeKLnm

[epBUYHbBIV TY6EpKYNE3HDIN
KOMMeKC

NHPekuus

ManeHbkne MHPEKLMOHHbIE YacTuLbl (5 MKM = 5-10
bakTepui)

CnocobHbl HaX0AMTLCA B BO34yXe B BUAE a3p030/4
A0Nroe Bpems

PacnpocTtpaHstoTca Ha 6oablune AUCTaHLMm

YacTHULbI £5-10 MKM M3-3a C/IULIKOM MaJIeHbKUNX
Pa3MepoB He MOryT A0bpaTbCs 40 a/ibBEON

BakTepuu 3axBaTbIBAOTCA a/1bBEOJ/IAPHBIMMA
Makpodparamm — mMoryT mbo ycnewHo
darounTmpoBaTbCs, MO0 HET — HE3aBEPLUEHHbIN
darounTos — pasMHoXeHMe bakTepun BHYTpH
Makpodara




[epBUYHbIN TYOEPKYNE3HBIN KOMNNEKC

B/kn pasmHorkeHune BakTepui
- mbenb makpodaros

l

OCKONKU KNEeTKN U
BaxkTepuu

Boixoa 6akTepuit us
makpodaros - AKTUBAUUA
HeMTPOPUNOB M MOHOUMUTOB

MoHouut/makpodar

!

O6pa3sosBaHue NNOTHDbIX
rPaHyNeMaTO3HbIX CTPYKTYP —
TyBepKyNE3HbIX BYropKos

MNepemeweHune Bakrepuii 8
perMoHapHbie 1Y -
PasmHoxxerue = MNepBuYyHbIf
TYOEpPKYNESHBIN KOMNAEKC

HenTpodun




[lepBMYHbBIN TYOEPKYIE3HBIN KOMMJIEKC

B/kn pasmHoXeHWe HakTepuit OcKonKmM KneTkn n
— [Mbenb Mmakpodaros bakTepum
l MoHouuT/Makpodar
Hentpodun

Bbixog, bakTepum 13

Makpodaros — AKTMBaLMS
HeuTpoPpnI0B N MOHOLUTOB

Obpa3oBaHMe NNOTHbIX
FPaHYy/1EMATO3HbIX CTPYKTYP
— Ty6epKyNE3HbIX OYropkoB

MNepemelyeHne bakTepumn B
pervoHapHbie J1Y —
Pa3mHoXeHne — MNepBUYHbIN
TybepKyNE3HbIN KOMMIEKC







}I/II'IbI BOCI'IaJ'IeHI/I%

NPOAYKTUBHOE 3KCCYAATUBHOE

® (ymyc ® (y vy c npeobnasaHuem
npecijia,u,aHmeM Th1) Th2)

akTmBauma Thium l
Makpodaros akTmBauma Th2

dopmurpoBaHue HebnazonpusmHbilu
rpaHy/eMbl

mun me4yeHus

W_



OrpaHn4eHHbIe Bbipa)eHHbIV

npoLieccol 9KCCyOaTUBHbIN
C NnpeobnagaHnem KOMMOHEHT
NpPoOYyKTUBHOW C Ka3€e03HbIM

TKaHEeBOW peaKkuun HEKPO30M U
pacnagom Nero4yHou
TKaHU



Uepes 2-4 Hep nocne 3apakeHns HabnogarTca aBa
npouecca - peakuuns nospexageHua tkaHm no tuny 3T
(cneundunyeckasa socnanmTenbHaga peakuus) u
peakuusa akTmBaLnm Makpodaros.

dopmupyetca TybepkynesHasa rpaHynema.
[ paHynemMbl COCTOAT U3 NMMMOLIUTOB U
aKTUBMPOBAHHbLIX MakKpodaroB, TO €CTb

ANMNTETTMONAOHDbLIX N TUTAHTCKMNX KITETOK.

B LieHTpe rpaHynemMbl o4ar Ka3eo3HOro Hekpo3a.

B cny4dae 3axXmBneHus ovyara HEKPOTUYECKNUE MacChbl
YNNOTHAKOTCS, OObLI3BECTBNAIOTCA B pe3ynbrare
OT/TOXXEHMUS COSeN KanbLng, BOKpPYr ovara
doopmMupyeTca coeanHNTENbHO-TKaHHas Kancysa —
ovyar [oHa

Ho mukobakTepun B BuAe L-doopM COXpaHAOT B TAKOM
o4yare XXn3HecnocobHOCTb Aosrue rogbl

p— Y



Fibroblast

Epithelioid cell

Langhans’ giant cell

Central 'caseous' necrosi

Lymphocyte
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CTpyKTypa TyOepkynesHou
roaHvieMbl




Spread of droplet nuclei from one individual to another. CDC. After droplet nuclei
are inhaled, the bacteria are nonspecifically taken up by alveolar macrophages.

However, the macrophages are not activated and are unable to destroy the
intracellular organisms.




Tuberculosis begins when droplet nuclei reach the alveoli. When a person inhales air that

contains droplets most of the larger droplets become lodged in the upper respiratory tract
(the nose and throat), where infection is unlikely to develop. However, the smaller droplet

nuclei may reach the small air sacs of the lung (the alveoli), where infection begins.




Usual pathogenesis of tuberculosis. About 5% of infected persons develop clinical disease

within the first year of infection; another 5% develop reactivation later during their lives.

Ghon’s complex

4-5
Tuberculin reactive
Hematogenous dissemination

Simon locus

Bacilli not
contained in
macrophages

One Year Reactivation



A person may contract
pulmonary tuberculosis

. from inhaling
R droplets from
a cough or

sneeze by an

infected person

Granuloma in
lung tissue




Tybepkynes nerkux




Pathogenesis of Tuberculosis

Mycobacterium is a problem for the host defense because of its unique cell
wall, which interferes with macrophage function and with T-cell activation.
When Mycobacterium is ingested by macrophages, it inhibits the forma
tion of the phagolysosome and eventually escapes into the cytoplasm of
the macrophage. Here the bacterium will increase in number and eventu-
ally spread to the lymph nodes, where it will enter the blood and distribute
‘mmwhmal the body. The cell wall components of Mycobacterium attract
T cells and macrophages to the site of the infection, and there is an uncon

Figure 21.12 An acid-fast stam of
Mycobacterlum bacteria. Becal

trollable release of enzymes and metabolites that destroy tissues, leading to

https://books.google.ru/books?id=RvopCgAAQBAJ&pg=PA555&dq=digestive+infections&hl=ru&sa=X&ve
d=0CFUQ6AEwCGoVChMIks6s4pgmyAlVhliyCh2pyAlo#v=onepage&q&f=true



necrosis. Necrosis in Lthe lung liquefies and spreads to adjacent areas ol the
lung, a migration that causes the cycle to continue (Figure 21.13)

I'here are two basic types of tuberculosis: primary, which follows ini-
tial exposure to the pathogen, and secondary, which can occur years
later. Let's briefly examine the difference between primary and second
ary tuberculosis. Primary tuberculosis occurs when the host encounters
M. tuberculosis for the first time. Organisms find their way to the alveol
and a localized inflammatory response develops. This involves the phago-
cytosis of the bacilli by macrophages and neutrophils; however, the patho
gens are not Killed but are transported by these phagocytes to the regional
lymph nodes and continue to divide intracellularly. A cell-mediated
immune response now begins, including a delayed-type hypersensitivity
reaction to tuberculin protein. This can lead to a positive tuberculin (PPD)
skin test reaction,

Figure 21.13 An X-ray of the lungs of If the infection is not contained by host defenses, tubercles (or granulo
a patient with advanced tuberculosis. mas) will form. A tubercle is composed of aggregates of enlarged mac

shows Infected areas containing rophages, some of which are infected with bacteria. This tubercle is
fcopacterium

: surrounded by fibroblasts and lymphocytes, Frequently, the center of the

» NO 1I0Nger
J IOTRE

tubercle will undergo caseous necrosis, which may later calcify. When this
occurs, these calcifications are referred to as Ghon complexes; they are

https://books.google.ru/books?id=RvopCgAAQBAJ&pg=PA555&dq=digestive+infections&hl=ru&sa=X&ve
d=0CFUQ6AEwWCGoVChMIks6s4pgmyAlVhlzyCh2p7Alo#v=onepage&q&f=true




(UDEICIe Wil UNAErgo Caseous NECrosis, Wnicn may later caicily. wnen uis
occurs, these calcifications are referred to as Ghon complexes; they are
readily seen on X-ray.

Al this point the primary infection becomes quiescent and asymptomatic
in about 90% of patients. In the remaining 10%, the infection can evolve
into clinical disease with bacilli spreading through the lymphatic channels
and bloodstream and via the bronchi and gastrointestinal tract. These
events result in tuberculous meningitis, miliary (disseminated) tubercu

losis or both. If the localized tubercles discharge their contents into the
bronchus, they can be aspirated and distributed to other parts of the lungs.

Secondary tuberculosis is usually due to the breakdown of old tubercles
and the release of reactivated bactena that have been there since the
primary infection. While in the tubercle, the bacteria are semi-dormant
because there is no oxygen (they are obligate aerobes), but release into
the oxygenated environment of the lungs means they can grow again.
This recurrence of disease occurs in a small percentage of patients whose
initial symptoms have subsided. Secondary tuberculosis usually manifests
itself in the top of the lungs and occurs within two years of the primary
infection. However, secondary tuberculosis may evolve many decades
later if innate resistance begins to diminish. Patients whose immune

https://books.google.ru/books?id=RvopCgAAQBAJ&pg=PA555&dq=digestive+infections&hl=ru&sa=X&ve
d=0CFUQ6AEwCGoVChMIks6s4pgmyAlVhliyCh2pyAlo#v=onepage&q&f=true




| Resolution of primary infection |

Dissemination via thoracic duct
— extrapulmonary organs and
unaffected parts of the lungs

l

Growth of tubercle bacilli in
metastatic foci and within
primary lesion

l

T cell response develops
between 3 and 6 weeks
post-infection

l

Resolution of
infection- no disease state

Necrotic tissue

and bacilli

Multinucleated

Activated M¢

giant cell

T cells

b P

23




Granuloma formation in tuberculosis






Caseous granuloma at the periphery of the lung
(gross findings). Within the central caseation, pre-existing
structures such as vessels and bronchioles can be traced,
indicating coagulation necrosis.

o . o .



Lesion of tuberculosis in the




KnnHmnyeckmne nposBneHus

(yaroBbIK TYOEDKYNE3 NerkiuX
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Tuberculosis Affects Many Parts of the Body
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144, T vOoepK v ie31 1 MEHHHINT: FMMCTOJIONHIYECcKHMEI npenapar. lvoepkyviies-
HEIIT MEHMHIHNT PA3SBEMBASTCS MNPH MACCHBHOII remMarTore HHOM JIHCOCe M HH AL M
MHMKODaAKTepPHIT MO0 MNP INMPopbBIBE TVOSPKVIISME MO3Ia B CvOoapaxXxHOMN I1a71b-
HOEe NPOCTPaHCTBO. [ VOepKVIAeSHBIN MEeHMHIMNT, KaK INPpasBIiUIO. HadHHAaeTCs]
MeHEe OCTPO. YHeM JApvIiIHe GaKTepHMadbHEE MESHHMHIHTHIL, B PO POMATTEHONM
rNnepHoOfie 4acTo HabGnwoaaeTcs! amxopaiaka. CHMIOTOMBI MOIVT OBITE CAMBIMIEL
pasHooOpasHEMMI. CrNIMHHOMOSIIOBAS X HJIKOCTE COASPXHT JITMMOAOLIMTHIL,
MHOINAa B codveTaHHM ¢ HelTpodimaMmil XapakTepHO BHCOCOKOE CcOfepXKaHe
Cernka M HHM3KOoe coflepXaHMe MMoOKO3E. MmumkoGakTepHuii nNpHCOCVICTBYIOT B
HeOOJILILIOM KOJIHYUECTES M BBISIBIASIIOTCS TOJMBKO NpM nocese. B nonoeBmuae
CAVUHASE TVOePKVIMHOBLBIEC NPOOBI OTPpHIIATE IbBLHBL.

B micTtommormMmueckKon ripenapare Ha CHIMMKE THIIHYHAS KapTriHa Tvoep-
KVIISSHOINO MEeHMHIMTA BIJAHLI NPAHVIISME ., COCTOSIIIIME 13 O4aATra Ka3eOo3lzHO-
Mo HeKpo3d., OKPYXeHHOIO JIHMOMMOHNIAHO-KISeTOYHBIM HHAMHIALBTPATOM C -
radTcK A KrrerTkan Jlanrxauca.
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139, TyoepKy/IeIHAS IPAHY/IEM:A: THCTOIONRIECKHH npenapar. | yvoepkyiies-
Hasi IpaHdvIiiena THITH YHBII INMpPpHMeDPD INMPOSIEJICHHS THTNIepPpYV BCTEHTEITEHOCTH

s aMeaNeHHOro Tira. Ouar Kaseos3sHOro (TBOPOXMCTOIO) HeKpo3a OKPYAEeH
BATOM 3MHTEIMOHIHBLIX KJIEeTOK, CPeaM KOTOPLIX BMAHA I'HIAHTCKAasl KJIeTKA
Jlanrxanca:; Ha nepudepmm pacrnosgaraoTces AmMdomMTeI. Makpodgarn m
asMaTHnueck e KJertkn. [mranrckmne kerkm Jlanrxanca oOpasviorcs TipH
CHAMSIHITM MakKpoharoB, OHH MOIVT COAepPXAaThk MHKODakTepHii. Dnureamoni-
HbBIE KJIETKH TOXEe BOSHHKAKT B pesviabTare TpaHcdopamarmmm smakpocharos.
B oGnacTi Kas€o3HOIo HekKpos3a pasMHOXKEHHEe MHMKOOAKTepPHIT 3aMeLIsieTcsl
(BeposiTHO., H3-3a rmnokcun). Ha doHe neueHms ouarn HeKpos3a 3aKMBAKOT M
WM EILIAKTCS COSAMHMTENBHOIT TKAHBIO. Ka3eO3AHBISC MACCEI OOBLIYHO OOBLIZES-
CTBISIKOTCSI.



Activated

macrophages

Macrophage
with bacilli

Caseous

center

Bacilli

Activated

macrophages

A tubercle formed in puimonary tubercuioss




[laToreHe3 U UMMYHUTET

KneTtoyHbl MMMyHUTET [YMOpanbHbIN UMMYHUTET

Puc. (NopaxeHHaa KaeTKa Prc. (paroumntos qepes AT u

AT-3KL, / «B3pbiBbI»/) [1 30HbI

+
knnnep) [J baktepun HeKpo3a

BbixoaaT [ ®aroumTos
HeliTpoduaamm » bBbicTpo nporpeccupytowmm
Tybepkynes

= Yepes AT bbicTpee NPpOHUKAIOT B
daroymThbl

(HebnaronpuaTHas ¢opma
Tybepkynesa)

B aHaspobHoM 30He (Hekpo3a)
HeUTpoPuabl He paroLUTUPYIOT.



Pathogenic pknG mutant
mycobacteria mycobacteria
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MexaHn3m dgopmmnpoBaHUA

rpaHynemMm npu TybepKynese
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Primary lesion M. tuberculosis ;

T cell Lymph nodes :
Persisting mycobacteria
in primary lymph node

gg?:{‘ge" ' lesions and in lesion-free

. lymph nodes
Infected .
macrophage \ Post-primary
\ disease

Firm caseous core
inhibiting bacterial growth
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C
Persisting mycobacteria . - N 5 g
in lesion-free tissue . Y ==
| | ¢ - | Cavitating lesion
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Wi

he complement system, including complement receptor 1 [CR1). After being phagocytosed, the bacilli are processe
nto phagolysosomes, and the antigens (Ags) are presented to CD44 1 I\,!rl-" cytes via major histocompatibil

mplex (MHC] class I cells. The fusion of phagosomes with endoplasmic reticulum or phagocytosed apoptot
esicles can favor the presentation of Ags to CD8+ T cells via MHC class |. However, the activation of Toll-like recept«

1

I'LRs

ind induces the activation of the transcription of a variety of genes that lead to the production of cytokines such as

4

and,

NFkB

Phagosome,

Pha J

VIaCTs |"|.l ¥ activation | |\'l!:<"r Cyle activatior
- grealer antigen presentation - cytokime production
yreater microbicidal activity - prodiferation and effector activity

Figure 1 - Mechanisms involved in the activation of macrophages and T lymphocytes by mycobacteria -
r activation products

nition and phaqg -nv\ln-# of myCobaclena can occur via mannan recepltors or receplors

of nuclear tactor k i?l; ald “\l ‘\l"l WhHich moves towar | the cell nuc

promotes the degradation and re

rleukin (1L)-12 and tumor necrosis factor alpha (TNF-x), as well @s to the expression of co-stimulating molect

such as CD80 and CD86 (which interact with CD28). 23, 1L-18 and 11.-27 are also produced by the macrophag

together with 1L-12, they induce the production of interferon-gamma (1t yl by T |\|"| hocytes, The product

-2 and 1L-2 receptors occurs in activated T cells and induces the proliferation of T lymphocytes. IFN-y

o activate macrophage microbicidal mechanisms. IEN-vis also involved in the production of chemokines.

uced by macrophages and by T lymphocytes, acts as an endogenous immunosuppressant; TCR: T-cell recep!

receptor for the Fe portion of antibodics.
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Blood capillary

Alveolar walls

Ingested tubercle
bacillus

Alveolar macrophage —

Interior of
alveolus

Interior of alveolus
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(

Infiltrating macrophage
(not activated)

Early tubercle
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€) Tubercle bacilli that reach
the alveoli of the lung
(Figure 24.2) are ingested
by macrophages, but some
often survive. Infection is
present, but no symptoms
of disease.

@) Tubercle bacilli multiplying in
macrophages cause a
chemotactic response
that brings additional
macrophages and other
defensive cells to the area.
These form a surrounding
layer and, in turn, an early
tubercle. Most of the
surrounding macrophages
are not successful in
destroying bacteria but
release enzymes and
cytokines that cause a lung-
damaging inflammation.



£) After a few weeks, disease
symptoms appear as many
of the macrophages die,
> . . releasing tubercle bacilli
Tubercle bacilli ——_____ : o : and forming a caseous
Caseous center —__ AW A40 N~y Sty ; center in the tubercle. The
7 aerobic tubercle bacilli do
o\ ; not grow well in this
Lymphocyte ——— ) ~ o location. However, many
Y remain dormant (latent TB)
and serve as a basis for
later reactivation of the
disease. The disease may
be arrested at this stage,
and the lesions become
calcified.

Activated macrophages
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) In some individuals, disease
symptoms appear, as a
mature tubercle is formed.
The disease progresses as
the caseous center enlarges
in the process termed
liquefaction. The caseous
center now enlarges and
forms an air-filled
tuberculous cavity in which
the aerobic bacilli multiply
outside macrophages.

Outer layer of mature
tubercle

Tuberculous cavity

Tubercle bacilli —— |

9 Liquefaction continues until

the tubercle ruptures,
allowing bacilli to spill into a
bronchiole (see Figure 24.2)

and thus be disseminated
throughout the lungs and
then to the circulatory and
lymphatic systems.

Rupture of S|
bronchiole wall
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| ITHTOKCUKauug

Ty6-3 nerkux Ty6-3 Kkoctu ...
«HeT» CnibHaf
MHTOKCKHKaLNW. MHTOKCUNKALLUNA.






Pa3sBuTne peakumm NOBpeX4eHNs TKaHW
NPUBOAMNT K 06pa3oBaHMIO B LLeHTpe

FPAHY/N1E€MDbI ouara kazeo3Horo Hekpo3a

B cayyae 3aXmnBaeHUA ovara HekpoTuyeckue
MacCChl YNJIOTHAKOTCA, 0ObI3BECTBAIAIOTCA B
pe3y/bTaTe OT/IOXEHUSA CONEN KAJIbLNG, BOKPYT
o4ara GopmmpyeTcs CoegNHNTEIbHO-TKAHHAS

kancyna—OYar [OHa




Fibroblast

Epithelioid cell

0} +— Langhans’ giant cell

Central 'caseous ' necrosi

Lymphocyte




dopmMmupoBaHne rpaHynemsbl




Mechanism of host defense against intracellular infection by
mycobacteria. Mycobacteria infecting macrophages live in cytoplasmic
vesicles that resist fusion with lysosomes and consequent destruction
of the bacteria by macrophage bacteriocidal activity. However, when
the appropriate T cell recognizes an infected macrophage it releases
macrophage-activating molecules that induce lysosomal fusion and the
activation of macrophage bactericidal activities

mycobacteria

Infected macrophage Activated infected
macrophage




3penas rpaHynema

BCG - wMBAR DAKLMNA, M NOCHE BEEAEHMA BLIISIEAC T MNP KLIMOHMLIN NPOLECC, KOTOPLIM
¥ HAVAYHOMOTHYEC KM MONTHOLI HMMEX NE P XOANT B CTAZMIO NePCIC TE ML, NP KOTOPO
Gaxreprm BCG CTaMOBATOR HEKY Ab THEMP Y MO




KanbuuHaTbl B NErKOM roBOPAT O
nepeHeceHHOM NePBUYHOM
TybepKynese nerkux.




I Latency I

 Solidification/calcification of primary
complex — sterile

» Metastatic lesions established during early
haecmatogenous dissemination of tubercle
bacilli frequently continue to harbour viable
organisms

* 90% of infected people remain infected for
life but with no evidence of clinical disease




3agada

Y B0fnbHOro ¢ BrnepBble BbIIBNEHHbLIM
MHOUNBLTPaTMBHbLIM Ty6epkyrnes nerkux B ase
pacnaga nocre 6 mecsueB
TybepKynocTtaTtu4yeckon Tepanum Npoaormkano
COXPaHATbLCA N30NNPOBAHHOE TOHKOCTEHHOE
obpa3oBaHue B nerkom. [NponssegeHHas
CErMEHTIKTOMMUS.

B pe3eunpoBaHHOM y4acTKe Jierkoro
onpegenanach NOS0CTb, UMetoLLLaa TPEXCNONHOE
CTPpOEHMeE.

Kak Ha3blBaeTcs 9TO NONocTHoe obpasoBaHue?



M OT1BeT

[TonocTHoe obpa3oBaHMe B 1erkKOM Npu
Tybepkynese, nMmetoLLee TPEXCAOMHOE CTPOEHME,
Ha3bIBAOT KAaBEPHOM.

= BHYTpPEeHHUWN CNOMN KaBepPHbI NpeaCcTaBaAEH
Ka3e03HO-HEeKPOTUYECKMMM MACCaMU,

= CPeAHUN — cneymndUYeCcKomn rpaHyAAaLNOHHON
TKAHbIO U

= HApPY>XHbIN — BOIOKHUCTOM COe4NHNTE/IbHOM
TKAHbIO.






CTtomadpak




TybepkynesHada BonyaHka (lupus Bulgaris)

UJ1O (uentocTHo-nuueBoit obnactu)

OCHOBHbIM NEPBUNYHbLIM 3fIEMEHTOM TYDEPKYIIE3HbIX
nopaxeHun COI'P aBngaetca nionoma —
cneundonyecknin TyoepKkyresHbl OYropok KpacHoro
NI XENTO-KPacHOro LBeTa, MArkom KOHCUCTeHUMK, 1-3
MM B auameTpe. Pacnonaratotca rpynnamMmu: CBeXue
obpa3sytoTcs No nepudepun, a HaxoasiLMecs: B LLeHTpe
CKJTOHHbI K TBOPOXXMCTOMY pacnagy 1 CIIUsIHUIO C
cocegHumm byropkamu. Npm aTom obpasytoTcs
HernyoboKkune A3Bbl C

MATKUMUN HEPOBHbLIMU, NOAPLITLIMU, KpasiMy,
BbICTNAHHbIE APKO-KPACHLIMU U XXENTO-KPaCHbIMU
nanuinomMmaTo3HbIMYM MAaNMMHOMNOAOOHbLIMMU
pa3pacTaHUAMMU, NOKPbITbINIPIAREETFOBErPBIfcHATTesroM;29
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TyOepKyrne3Hble OYropKu, nansHeilee
pasBUTUE KOTOPbLIX BeAET K pacnany B LeHTpe u
obpasoBaHuio Hernybokoi o4eHb OOrie3HEeHHOM

A3BbI, MMeloLLEN NON3YyYN XapaKTep (pacTeT no
nepudepun).

[1HO 1 Kpaqa A3Bbl UMEKT 3EPHUCTLIN XapakTep (3a
cyeT OYropkoB), MOKPbITbI XKENMTO-CEPbIM HANETOM.

OkpyxatoLime A3y TKaHW oTedHble. [To nepudepun
A3BEHHON NOBEPXHOCTN MOXXHO BbIABUTb MeJIKue
abcuecchl, TaKk Ha3bliBaeMble 3epHa Unu Tenbua
Tpena lNpncoegnHaeTca BTopnyHasa MHAPEKUNA, U
Kpas 1 OHO A3Bbl YNNIOTHAKOTCA.

http://uz.denemetr.com/docs/768/index-35429
-1.html?page=12



Ha A3bIKE 1 nepexogHblX CKNagkax a43Bbl UMEKT
cdopmy Lienien ¢ NoAPbITbLIMU KpasiMM.

INumapaTnyeckme y3nbl BHa4ane MoryT U He
nanbnMpoBaTbC4H, a MOTOM YBENMNYNBAKOTCA, UMEIOT
NSIOTHO3NACTUYECKYH KOHCUCTEHLUNIO, OONE3HEHHbI.

Pacnonaratotcsa nopaxeHus TyoepKynesHom
BONMYaHKM NpenmMyLlecTseHHo Ha KOXKe nuua (B

Buae 6adbo4kKkun) pacnpocrpaHasicb Ha
BEepPXHIOKO ryoy.

http://uz.denemetr.com/docs/768/index-35429
-1.html?page=12



TyOepKynesHas BOJSIYaHKa

npoxoaut CTA4AUWU

* MHPUNLTPATUBHYHO,
= OyropkoByo,

= A3BEHHYIO U

= pyoLOBYHO.

http://uz.denemetr.com/docs/768/index-35429
-1.html?page=12




[TaTorucronormna TybepkynesHbIX
= 3nMTenMowp,H§bér QF%'%QP

= TUFraHTCKMe KneTtku ['lnporosa-JlaHrraHca,
= ninmdcounTbl No nepudepun.

Ka3eo3HbIN HEKPO3 BbipaXXeH cnabo nnu
COBCEM OTCYTCTBYET.
BocnanutenbHbIN MHOUNBLTPAT
COCTaBNAT NUMQPOLUNTDLI N
NnaasMouuThbI.

nanquM Koxa BCTpeLIthwgge@metr.com/docs/768/index-35429
HelHaAYuTenbHOM KOINYarirge-12




3aga4vya cTtomMmdaky

bornbHoM K 48 net, obpaTturncs ¢ xxanobamm Ha
CcrnabocCTb 1 OabILLKY, O0Nnu B rpyanHe,
NpUCcTynoobpasHbIn Kallenb. B nonoctu pta Ha
CIU3nUCTON 0OONOYKM MSATKOro Hebe oTmevaeTcs
A3Ba C U3beAeHHbIMU KpasagMmn HenpaBUbHOW
doopMbl. Ha aHe A3Bbl OTMeYatoTCs
nannmnomMaTo3Hble pa3pacTaHug HanoMuHatroLme
COYHYO MarnuHy.

[locTaBbTE OKOHYaTENbHbIM OAMArHO3



m 3aga4vya cTtomMmdaky

bonbHOW H. cTpagaeT oTKpbITOM (OPMOW
Tybepkynesa.

B nonocTu pta otmevaeTca 43Ba 4o 2,5 cm anam.
A3Ba HenpaBUNbLHON POPMbI, C U3beAeHHbIMU
noapbITbIMUN KpasiMU, MATKOWU KOHCUCTEHLUMW. Ha

[IHE S13Bbl onpeaensieTcsa HebornbLLOe KONMMYeCcTBO
XKenTo-cepbliX OyropkoB B BUAE NATHbILLEK.

O nposiBneHun Kkakon popmbl Tybepkynesa naet
peyb?

OteeT: MUITMAPHO-A3BEHHbLIV TYBEPKYIES






OcobeHHOCTH
MMMYHUTETA




Delayed-type
hypersensitivity

[nterleukin-12]

Interferon-y

Immunoglobulin G

Interleukin-4

Immunoglobulin E

Allergen

+ Genetic

Allergy or
asthma




" k‘ C (.tm .‘ '
o B “ ;
"U d, 8 i N P
. 'j.'

.(\
% O

\ CUP pectich
HZ M

FUAM) S NG weh GUP
2./ OO0

— 9 Do -k ")
- - Y”-‘M".
Wycobec eral vaouoi T

Nature Reviews | Molecular Cel Diology

| http://abouthealt-h.com/



L LCD TR DD UCTIRCIICE RO



FIGURE 2. T-cellmediated immunity
and immunopathology in mycobacterial
infections.




Exudative
tuberculosis

in immunosuppression,

containing an
overwhelming number of
acid-fast bacilli within the

lesion (Ziehl-Neelsen).

[@The lesion is highly
biohazardous. The airborne

transmission of M.
tuberculosis should be
avoided during autopsy by
wearing the Ngg




http://www.biomedcentral.com/1471-2172/9/25

. Therole of Mycobacteria in the etiology of Crohn's

disease (CD) has been a contentious subject for many years.

Recently, our laboratory showed that spontaneous colitis in IL- 107 mice is
driven in part by antigens (Ags) conserved in Mycobacteria. The present
study dissects some of the common cellular and molecular mechamsm
that drive Mycobacteria-mediated and spontaneous colitis in IL-107" mice.

= Results (2008 roa)

= We show that serum from inflammatory bowel disease (IBD) patients
contain significantly higher levels of Mycobacterium avium
paratuberculosis-specific IgG1 and IgG2 antibodies (Abs), serum amyloid A
(SAA) as well as CXCR3 ligands than serum from healthy donors. To study
the ceIIuIar mechanisms of Mycobacteria-associated colltls pathogen- free
IL-107 mice were given heat-killed or live M. avium paratuberculos:s The
numbers of mucosal T cells, neutrophils, NK/NKT cells that expressed
TNFaq, IFN-y, and/or CXCL10 were significantly higher in mice that
received live Mycobacteria than other groups. The numbers of mucosal
CXCR3*, CXCLg", CXCL211"and/or IFN-y* dendritic cells (DCs) were also
significantly higher in M. avium paratuberculosis-challenged mice, than
compared to control mice.
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Possible cellular and molecular mechanisms of

Mycobacteria-mediated colitis. The differential production of
CXCR3 ligands and their recognition by CXCR3" cells are involved in
Mycobacteria-enhanced colitis. Regulatory T cells (Tr1) are critical to
maintain tolerance or homeostasis in the presence of commensal
flora. In a host (e.q., IL-107 or NOD2/CARDag5orTLR
polymorphisms) that is deficient in the regulation of tolerance,
inactive dendritic cells (iDC) mature and aid in the differentiation of
precursor T helper cells (pT) to Th1 cells. These Tha cells express
CXCR3, TNF-q, and IFN-y, while mature dendritic cells (mDC) and
other activated antigen-presenting cells express CXCR3, CXCLyg,
CXCL11, and IL-12p4o0 to support Tha development as well as the
recruit of CXCR3- and CXCL1o-expressing cells (e.g., CD8* T cells,
polymorphonuclear cells (PMN), natural killer (NK) and NK T cells
(NKT)) for the propagation and recurrence of IBD, which correlates
with increases in SAA, CXCR3 ligands, and anti-Mycobacteria IgG1
and IgG2 Abs.



Protective immune response to M. tb:
host genetics and immune determinants

Infected Mo Chemokines, e.g. MCP-1
Vasoactive substances
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s s TNFo and IL-12 from M¢/DC’s
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Granuloma granuloma
formation Bacteria growth contained
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PaKkTopbl 3alUUTDI

1) daroumto3 MakKpodaramm

He3aBepLUeHHbIN, HeﬁTpocbvmaM\

3aBepLUEeHHbIU
2) CK- (cuctema komnnemeHTa -)
3) Op. HP®3 (rpaHynembl, Tensno, Xnpbj,
oTXapKuBaHue, haru-? ...) /
4) KneTo4yHbI MMMYHMUTET +++

5) [lymopanbHbiu MMyHuTteT O AT
(oncoHusunpytromn 6akTepumn) O

BbicTponporpeccupyrowmmn tyoepkynes



®arouyuntos bakTepui ParoumnTto3s bakTepum
Makpodaramu HEUTpOpHUIaMH MHOTAA
He3aBepLlUeHHbIN 3aBepLUEHHbI



MMMyHUTET HeCTepUNbHbIN




Mcnonb3oBaHne bLDKX (+ WI1-2)
I NPy pake MOYEBOro My3bips

12¢







KinHunka

(cM. cneq. cpavin)













= JTtoau C HeneyeHbIM akTUBHbIM Tybepkye3om
YMPYT Yepes CKO/IbKO NeT?

50% ymMmnpatloT 2 roga

https://www.brainscape.com/flashcards/mycobacterial-infecti
ons-4418342/packs/6536986




[TaToreHe3 Tybepkynesa

Bauwnnnel npoandepupyoT BHYTPU a/IbBEOJISIPHbIX
MakpodaroB 1 yomBatoT K/IETKM.

3apaXxkeHHble Makpodaru NpoAyLMpYyOT LUTOKMUHbI
M XEMOKMHbI, KOTOPble NPUBAEKAIOT Apyrue
daroumTapHble KJIETKK, KOTOPbIE B KOHEYHOM
ntTore obpasytoT y3e/1KOBbIE. FPAHY/IEMATO3Has
CTPYKTYpa Ha3biBaeTcs byropkom nam Gohn Focus

https://www.brainscape.com/flashcards/mycobacterial-infecti
ons-4418342/packs/6536986



byropok yBennumsaetcs, n 6aymanbl nonaaatoT
B JIOKA/IbHblE ApPeHupyowme AMMmpaTnyeckme
y3bl. [ JInmpageHonaTms, xapakTepHoe
NposiB/IeHME NEPBUYHOrOo Tybepkynesa

(KneTouHbIM HEKPO3 NOXOX Ha Cbip) [ dnbpo3 /
Kanbumndumkaumsa - komnaekc MoHa)

Komnsiekc [oHa (B KOHLLe KOHLLOB, KOMIMJIeKC
CTaHOBUTCS Ka/IbLLMHUPOBAHHbLIM)

https://www.brainscape.com/flashcards/mycobacterial-infecti
ons-4418342/packs/6536986




= [ne pa3MHOXaeTCca MHPeKLNSA?
= BHYTPU a/1bBEOASAPHBIX MaKpOharos

https://www.brainscape.com/flashcards/mycobacterial-infecti
ons-4418342/packs/6536986




Y10 Takoe mmanapHbin Tybepkynes?

MUANApPHbIN TybepKyes B HacTosLW,ee BpeMS
mcnonbsyetcsa ansa 06o3HavyeHmsa BCEX ¢opm

npor
pacn
Tybe

DECCUPYIOLLErO, LUIMPOKO
DOCTPAHEHHOrO reMaTOreHHOro

DKYJ1€3a, AaXe eCJI KlaCCn4eCKne

NaTo/0rn4Yeckme Uam peHTreHoIorn4yeckme
AaHHble OTCYTCTBYIOT.

https://www.brainscape.com/flashcards/mycobacterial-infecti
ons-4418342/packs/6536986






OnuwmnTe conpoTmBaeHmne B Mtb
- 06yC/10B/IEHO XPOMOCOMHbIMW MEPECTPOMKAMWN N TOYEYHbIMMU

MYTaUlNAMU

- HeT npu3Hakos XI' T uan nnasmug

Treamtent nepson avHuM ansa Mtb

2 Mecsla
- I3oHmnasuna

- Puo

JTambyTon
- [lnpasmHamuma
- CTpenTomMuuuH

4 MecsLa
- 13oHMazng,

- Pno

https://www.brainscape.com/flashcards/drugs
-for-bad-bugs-3980584/packs/5743075



Ha3oBMTe HOBbIM YCTONUYMBBIM K JIEKAPCTBAM LUTAMM
Mtb B WC

DRF150

https://www.brainscape.com/flashcards/drugs
-for-bad-bugs-3980584/packs/5743075




Y MukobakTepmn B KNETOYHOM CTEHKE HAXOA4MUTCS
YHMKAbHbIM KOMMOHEHT - MUKOJIMHOBAA KNC/IOTA.

https://www.brainscape.com/flashcards/bact
riology-1-5559719/packs/8408873




