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Anthrax. Toluidine blue stain. Bacillus anthracis inabovine spleen. Anthrax
bacilli in tissue seen in short chains surrounded by a common capsule.
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| Bacillus anthracis spores







Cubupckasa a3sa («anthrax») -
OCTpasi HeKOHTarmosHas
TOKCUKOUHPEKUUA M3 rpynnbl
OOW, BbI3BaHHasA bakTepusamu
Bacillus anthracis.

«Anthrax» - oT rpey. "yronb" m3-3a
YEPHOTbl MOPAXEHUU KOXMN .



» B 1877 rony PobepT Kox nogtesepaun,
4TO Bacillus anthracis aBngeTcs
npuynHom 6onesHun Anthrax.

= Jlyun lNacTep paspaboran ycnelnyto
BakUMHY NpOTUB B. anthracis B 1881 ropay.




m Cubupckana sA3Ba

bosietoT Kak XXMBOTHbIE, TaK U II0AMN.

Cnopbl nonagaroT

Hepe3 CCadMHbl NJIN LapPalnHbl Ha KOXE,

MNP YKyCax KPOBOCOCYLLNUX HACEKOMBIX,

Npn B4blIXaHNUW CIOP,

a/IMMEHTApPHO.

Ha koxe 3aboneswmnx obpasyorcsa rnybokme s3Bbl,
MOKPbITblE€ YEPHbBIM CTPYMOM.



168. Bacillus anthracis: Ma30K H2 KYJILTVPLI (OKpacka no I'pamy). Cuéupckas
SI3BA BCTPEYaeTcs! MOBCEMeCTHO, Yallle B paloHax, I[7e MHOIO 3apaxeHHbIX
AMBOTHBIX. BosGymitens cubupckoil $I3BLI B MPUCYTCTBMH KHCJI0po1a obpa-

3yeT Cropel, obiataloime BHCOKOH veroiuMpoCcTeio. Tpormyeckmnii KinMar
COCODCTBYET DBICTPOMY CIOPOOOPA3Z0BAHNIO, YTO TMPHBOAMT K 3HAYHTEb-

HOMY OOCeMeHEeHMIO NMouBbl. B 2THX yCIOBHSIX MIaBHHIN HCTOUHHK HH(EK-
LMH — 3apakeHHHe nacTiuia, rie Criopsl COXPaHsioT XM3HECNoCOOHOCTD
MHOIME rofel. B cTpaHax ¢ yMepeHHBIM KJIHMATOM CIIOPhEl O6pasvioTcs Mefl-
JIeHHEe, a BereTaTMBHbIE (POPMH JIETKO VHMYTOXAIOTCH APYIMMKM GakTepisi-
MM ITOYBBI. 31eCh 3aPaXKeHHOCTh MacTOM I HeBLICOKA, MHpEK sl OGBIUHO TTe-
pejaeTcsl Yepes MPOoAYKThI KXKMBOTHOBOJACTBA, BBO3HMMBIE H3-3a rpaHMLH
(1epeTh, LWIKYPH 1 KocTHast Myka). HamGosiee BocripuuMUMBE K CHOHPCKOI
SI3B€ OBLIBI, KO3BI, KPVITHBIE porataii ckoT u nowaan. He saperncrpuposa-
HO C/Y4aes rnepeiaum HHgeKumn OT YeloBeKa K YelIOBEeKY.

Bacillus anthracis — HenoOABIKHAS! IPAMIIOIOXKUTEILHAS CHOPO0dpasvio-
LEast natouka UmHoN 4—10 MKM: 370 ofHa M3 Hanbonee KPYNHLIX MaToOreH-
HBIX GakTepuii. B Maskax w3 Tkadeil GakTepun 3aKIIOUEHLl B KAricyay i pac-

MOJAralorcs KOPOTKHMHM HENOYKAMHE, NPH KVJIBTHBHPOBAHMM HA CPe/ldx
Bacillus anthracis TEPHIOT KATICVIY H BRICTPAHEAKOTCH B JTJIHHHBIC HEeNOYKH

(cHMMOK). B npuoyTcTBMM KHCIOpoaa oHH 06pasyloT OBAJIBHBIE CIOPH ., OK-
pyvAKeHHble AROIHOIT obonoukoii. Bacillus anthracis — eanHcTBeHHBIN NaTO-
FeHHBII BHA CPel PacrpocTpaHeHHHX MoBceMecTHO Gakrepnit poga Bacil-
lus.



B HacToAwee Bpems

- AOBOJIbHO peAKa cpeau atoaeun,

- HO pery/ispHoO BCTpeyaeTca Yy KPC,
oBeL U KO3.
bonesHb TpaBOAAHBLIX XXUBOTHbIX.



= TpaBosigHble 60ONEOT MOJIHMEHOCHO
(MUHYTbI-4acCbl OT NOSAB/IEHUA CUMMTOMOB ).
XMBOTHOE 3aAblXaeTcsd U najaer.

= [lnoTossgHble 6oneoT pegko.



MCTOPUA

= Anthrax ynommHaetcda [omepom u
[ MNnnokpaTom.

» Bpau AHOpueBcknu CtenaH CemeHoBUY
(1760-1813) noexan B Cubumpb
(HYensabuHckasa obrnacTtb), 3apa3usn cebs
MaTtepuanom (1788 roa) ymepLuero ot
CUOMPCKOU A3BLI (C LENbIO JOKa3aTb
MHJPEKLMOHHYIO Npupoay 30, oOLLyto
4yenoBeKa N XXUBOTHbIX) M ONMUCbIBarT
cumnToMmbl. Ero Beixogunu. Hanucan
bonbLIon TPyA.

BBen NoHATUE «CUDURCKASAZBAN 2 what-cardgid=18s




» 1877 roa. Pobept Kox BblAeNNA YNCTYIO
KYynbTYypy MUKpPOOa.

= 1881 roa. VivmyHumsauma npotus c/a (Jlym
[lacTep)

* 1979 ron. Benbiwka c¢/a 8 CBepanoBCKe
(TepakT).
= 2001 roa. TepakT (brnonormnyeckoe opyxue)

Micnonb3oBaHMEe pe3nCTeHTHbIX K
aHTMOMOTMKAM LUTAaMMOB.



History of Anthrax

1500 B.C. -- Fifth/sixth Egyptian plagues, ? Anthrax
1600s -- "Black Bane." ? anthrax, kills 60,000 cattle
1876 -- Koch confirms bacterial origin of anthrax
880 -- Immunization of livestock against anthrax

1915 -- German agents in U.S. inject horses/cattle with
anthrax on way to Europe during WW |

1937 -- Japan starts biological warfare program

1942 -- Britain experiments with anthrax

1943 -- U.S. begins developing anthrax weapons
1945 -- Anthrax outbreak in Iran kills 1 million sheep




Historical

1950s and '60s -- U.S. biological program continues
1969 -- Nixon ends U.S. offensive biological program.

1970 -- Anthrax vaccine approved by U.S. FDA

1972 -- International convention outlaws development
or stockpiling of biological weapons

1978-80 -- Human anthrax epidemic strikes Zimbabwe,
infecting > 6,000 and killing 100

1979 -- Aerosolized anthrax spores released at Soviet
military facility, killing 68

1991 -- U.S. troops vaccinated for Gulf War [

1990-93 -- Terrorists release anthrax in Tokyo, no
Injuries




Historical

® [995 -- Iraq produced concentrated anthrax in
biological weapons program

®m [998 -- U.S. approves anthrax vaccinations for all
military

® 2001 -- Letter with anthrax spores mailed to NBC
one week after 9/11 terrorist attacks on Pentagon

& WTC. Several die after inhaling.







TakcoHOMMYeCcKas XapaKTepucTuka

= CemenctBo Bacillaceae
= Poa Bacillus
= Bua Bacillus anthracis



bakTepun poaa Bacillus

= B. anthracis - Bo30yauTenb c/sa

» Bacillus cereus (YNB O OTWY,

MEeHUHroaHueddanunT) - noYyBeHHbIe M/O;
noaABUXHbI [CenekTuBHble OEKOHTaMWHAHTbI]

= Bacillus subtilis — ceHHas nano4ka;
NOAOABMNXHbI [CeneKTUBHbIe OEKOHTaMWHaHTbI]



Bacillus

sBacillus anthracis

sBacillus cereus

= Bacillus subtilis

= Bacillus lichenformis
= Bacillus megaterium







OO1mas xapakTepuCTHKA







o |'p+
» Manoukm [1 Lenoykn («<bambykoBas TpOCTb»)
3-5 (80 9) MKM anvHOM, 1 MKM WIMPUHOMN

'CI'IOpr + (1-5 MKM B Anametpe)
» MakpoKancysa Ooarouuros-

-
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enoaBuXHble

aue aBPOGbI [1 B Tpynax He pa3MHOXXaKTCS

(bakynbTaTMBHbIE aHA3pobbl, MHoraa aHaspob)



B. anthracis ([p+)



CubunpeasBeHHble  Gauunnbl

(kancyna)







= A3pobbl
= O6bIYHO NpsIMAs Naa04Ka, HO MOXET ObITb Caerka
M3O0rHYTOMWN.

- KoHubl 6ayunnnbl yceyeHHble, He 3aKPYr/ieHbl.

(Mpn HaAnuYMK rpaMoTpuLaTeNbHBIX BUAOB bakTepumn
npeaCcTaBAAETCA PO30BOM. )



= Baunnnbl cnbupckou A3Bbl UMEIOT
TeHAeHUMO K 06pa3oBaHUIO AJIMHHbBIX
Llenoyex.

= Kancyna, KoTopas erko BU3yaim3mpyeTcs C
MOMOLLbIO METUIEHOBOIO CUHETO.

= Polychrome meTnieHOBbLIM CMHMM NATHOM
baumnnbl cmbrpckom a3Bbl.



Cnopbl

Cnopbl CNOCOOHbLI BbIXXUTb B CYPOBbIX YCA0BUAX 411
OYeHb ANNTENbHOIO NepPMoAa BpeMeHHU, Aaxe
AeCATUNETUS UAU CTONETUS.

Takme cnopbl MOryT ObITb HAMAEHbI HA BCEX
KOHTUHEHTaX.

[Mpn BAbIXaHMK CMIOP, BHYTPb, MM BCTYMNAKOT B KOHTAKT C
MOpaXKeHMs KOXU Ha XOCTe OHU MOTyT akTUBUPOBATLCS.



Crnopbl cOXpaHAIOTCA AeCATUNETUAMM.
(OTcnexeHo 10 nerT;

BbISIBINIEHbI B MOTUI1IbHUKAX 76-NEeTHEN OaBHOCTW.)

B Tpynax 6akTepun He pa3MHOXaKTCA
(NOCKONbKY MUKPODY HY>XXeH KUC/IOPOA); N NMpw
BCkpbITUK (O ) bakTepun BbicTpo 0bpasytoT cnopsi.
B HeBCKpbITbIX Tpynax crnopbl He 0bpa3yloTcs .



Tpynbl HE OKOYEHEeBaAIOT.

[Ipn momo3penum Ha cla

BCKPBHIBATh TPYIIbI HEJIb3Sa



Cubupckana A3Ba

KoBapcTBO B 4pe3Bbl4AaMHOW YCTONYMBOCTU
CNop, KOTOpble HE MHAKTUBMPYIOTCA Aaxe

npm 4A4AnMTe/1IbHOM KUNAYEHUN.



Anthrax

® Anthrakos = ‘coal’ b/c of black eschar

® B, anthracis 1s gram-positive sporulating
bacillus

® Spores are resistant to heat, cold, drying, &
chemical disinfection

® Anthrax is endemic in western Asia (Iran
Turkey Afghanistan,) & western Africa

(McGovern, Elect Text Dermatol, 1999)




Bacillus




Bacillus anthracis




Atomic force
microscopy image of
the crystalline rodlet
layer on the outer

SPOre coat of
Bacillus atrophaeus

spore. The image shown
on the coveris
approximately 250x700
nm.







CunounpesasBeHHbIE
cauunnbl




Bacillus
anthracis




CnoupesasseHHble  bakTepuu




Bacillus anthracis
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Figure 2.12 Polychrome methylene-blue-stained bovine
blood smear showing capsulated Bacillus anthracis. Note
the square-ended rods In short chains with pink capsule
surrounding the blue cytoplasm. (x1000)

biology&hl=ru&sa=X&ved=0CCIQ6A
biology&f=true




Figure 14.6 Bacillus anthracis from a culture; Gram-positive Figure 14.7 Spores of Bacillus cereus from culture: the
rods in long chains with incipient sporulation. {(Gram stain, yores are stained by
x1000) cytoplasm of the mo Hls unterstained by safranin

https://books.google.ru/books?id=FUJYAQAAQBAJ&pg=PA322&dq=clinical+microbiology&hl=ru&sa=X&ved=0CCIQ6A
EwADgeahUKEwichvfQlqvIAhWqs3IKHYV6CNE#v=onepage&q=clinical%2omicrobiology&f=true



baktepun B CMX







Robert Koch's original photomicrographs of Bacillus anthracis. In 1876,
Koch established by careful microscopy that the bacterium was always
present in the blood of animals that died of anthrax. He took a small
amount of blood from such an animal and injected it into a healthy mouse,
which subsequently became diseased and died. He took blood from that
mouse and injected it into a another healthy mouse. After repeating this
several times he was able to recover the original anthrax organism from
the dead mouse, demonstrating for the first time that a specific bacterium
is the cause of a specific disease. In so doing, he established Koch's
Postulates, which still today supply the microbiological standard to

demonstrate that a specific microbe is the cause of a specific disease.
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BakTepun cubupckon A3Bbl B popmMmupoBaHnm OBalibHbIX CMOP,
NOCTOAAHHaA popma baunnbl, ANEKTPOHHaA MUKpodroTorpadpums




Pe3ancTteHTHOCTb

* bakTepuun Hecroiiku (60° 15 MUHYT,
100° 2-10 MUHYT)
* Cnopsl

YcTtonumBsl
K BbICYLUMBAHUIO, WU3AYYEHMUIO ;
COXPAHAKT MHPEKLMOHHOCTE B Cpeje
AecATKM neT (4em ceBepHee, TeM AOJblue).

UHakTtueupyrotca npu 120° 3a 20 muHyT

e TOKCUH -?



Bacillus anthracis
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Anthrax sources widespread

Tracking the anthrax used In attacks in Florida, New York and Washington, D.C., Is complicated by the
numerous sources for the deadly bacteria worldwide. The Pentagon has said that up to 10 countries

may possess anthrax weapons. An organization of germ banks has 46 members offering anthrax for
research.

¢

ane lg. Korea
Iraq Taiwan
Syria
-Israel

® Stocks of anthrax for

ey
research

" Belleved to possess
anthrax

SOURCES: Department of Defense; World Federation for Culture Collections
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Bcnbiwka Ha Amane B 2016 roay
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VcTopuga

/10 20 Beka nHpekuns ybmBana COTHU U TbICAYN
KUBOTHbIX U Ilo4en (Kaxabivi roa) B EBpoIie,
A3zun, Appuke u ABCTpalIHa



36 Hambonee yacTo BcTpeyaeTcs B Appuke,
Ha CpeagHem Boctoke n B LleHTpanbHOU ”
tO>xHOM  A3um.




Poccus

- B 20 B. maccoBblIn xapakTtep 30.
C 1901 no 1910 rr. B Poccun 6onesHb

nopa3suna bonee 16 TbiC. YENMOBEK U
75 TbIC. C/X >XWUBOTHBbIX.

" B HacTosLee BpeMs 3aboneBaeMocTb

HOCUT cnopaaunvyeckmn xapakrtep C
OTAENbHLIMU rPYNMNOBbLIMUA BCMbILLKAMMW.

M 30 TbicAY HebMaronony4HbIX
CKOTOMOIUIbHUKOB.

M Het cnyX0bl cnexeHus




Cubupckasa 4ds3Ba

3abo

nesas 1989 1990 1% )% o3 o) g5 gg o7
no

:f’cc“ 16 26 35 55 55 41 34 42 26
BCero



C/a - npexne Bcero 30 KPC
(KpyNHOro poratoro ckorta), OBel,
KO3, flowlaaeu.



Mecma pacrnipocmpaHeHUs

Cnbupckas sa3Ba (c/a) sBisieTca B OCHOBHOM 36
(=3aboneBaHMEM ) MJIeKONUTAIOLWUX.

BcTpeyaeTca npenMyL,eCTBEHHO cpean NacTOMLLHbIX
XXMBOTHbIX. Z10 NPUMEHEHUNA N LUIMPOKOrO PACNpOCTPaHEHUS
3PPEKTUBHbLIX BETEPUHAPHbIX BaKLMH, OHA bbl1a OCHOBHOM
npnyumHon nagexa KPC (kpynHoro poratoro ckora), oBed,

K03, Bepbto40B, oWasen U CBUHEN BO BCEM MUMpE.



Bacillus cereus Food Poisoning

Bacillus cereus




[lyTnn 3apaxeHuns

= KOHTaKT KOXMWU co cnopammnl] KoxHas
dbopma
= BabixaHue criop [ | Jlerounass ¢opma

» Pexke yepe3 MPUEM KOHTaMUHUPOBAHHOW

MULLUN (KnnayeHMe MOJIOKa 20 MUHYT He
nomoraeT) L] Kumeunas gpopma

= Camn bakTepum MOryT nepeaaBaTbCH

C yKyCcaMun (myx...)



Pe3epByapsl

- CﬂOpbl NMOuYBbI

(AononHuUTeNbHbIE OYarm MOryT co3jaBaTbCs B

pe3y/bTaTe U3BJEYEeHUA OCTAaHKOB NaBLUMNX
XXUBOTHbIX)

- Cnopsbl B LIKYpe, WepCTH, WeTUHe, KOCTHOU
MYyKe, MAACe OT 3apa>XeHHbIX YXUBOTHbIX.



KOHTaKT

[TpodeccMoHanbHbIN KOHTAKT
C MHOULMPOBAHHBIMU XXUBOTHbBIMU UJN
MX «NPOAYKTaMM» (KOXQ, WepCTb U MACO)

- 0bObIYHbIV MNYTb 3apaXKeHns AH0AEMN.

NHdunumpoBaHue yesioBeKa MOryT BO3HUKHYTh B
pe3y/abTaTe KOHTAKTa C 3apaXKeHHbIMM LKYPaMu
)KMBOTHbIX, LLEPCTb, KOXA UM 3arpA3HEHHOM NOYBbI.



= Cnopbl cMOMPCKOU A3BbI MOTYT
AeCATUNETUAMM HAXOAUTCS B MOYBE,
COXPaHAA CNOCOOHOCTb 3apaXkaTb XXMUBOTHbIX
M KOHTAKTUPYIOLW,Ero C HUMU YeNoBeKa.

= 3apaXkeHre MOXeT NMPON30OUTU HE TOJIbKO Npw
ynotpebaeHmn B nnuLy maca 60abHbIX
XXMBOTHbIX, HO AaXXe NPu MPOCTOM KOHTAKTe C
MX WWKYPAMU U LIEePCTbIO.




Cny4yan B 1905 roay:

960 yenoBeKk pycckom apMunm
3abonenu c/q, NOCKOIMbKY BBENN HOBYIO
doopmMmy Cc Tynynamu mn Lwankamm

([] 943Bbl B 3aTbIFTOMHOW 0ONACTM U Ha
rofioBe).




[lepegava MHPeEKLMM OT YeN0BEKA
K 4esioBeKy MPOUCXOAUT NLWb
B OYEHb PeAKUX CayYasX.




YenoBek 3apaxaeTcsa 06bI4HO
OT 60/IbHOI0 XXMBOTHOIO UAU

MHPULNPOBAHHOIO MaTepmana -
LLKYPbI, LUEPCTb.




= [TOMMMO onacHbIX MHPEKL NN, BCTPEYAIOLWMXCS Ha
Tepputopumn Poccum , cywectyeT bonblias rpynna
3ab01€BaHNN, NPUPOAHbIE OYArM KOTOPbIX
HaxoAATCA Aa/1eKO 3a ee npeaenamm - B Appuke,
A3unn, JlaTuHCckomn Amepuke.

= B coBpeMeHHOM OTKPbLITOCTM MUpPa Pe3ko
BO3pacTaeT PUCK BCTPeYM YenoBeka C HE3HAKOMbIMM
ANA Hero npexae Bo3byanrtenamm nHpekLmu,
MPOTMB KOTOPbIX Y HEFO HET HUKAKOIr0 MUMMYHUTETA.
[locnhepcTBMA TaKOM BCTPEUM MOTFYT HbITb CAMbIMMU
TSXKebIMU, NOITOMY Aaxe 06 3K30TnYeckux ocobo
OMACHbIX MHPEKLLMAX HEOOXO4MMO 3HATb KaXKAOMY.




Anthrax

® Spores viable for years top 6 ¢m of soil & in
animal products

B Disease transmitted from infected animals or
products via skin abrasions > 90% of cases

®m Goats > sheep > cattle > horses > pigs > dogs




Anthrax

® Burn dead animals, not buried, to prevent
long-term environmental contamination




[ pynnbl puUcka

- Pybuwmku msca
- PaboTHMKM YOOMHbIX LLexXOB
- 300TeXHUKWN, BEeTepUHapbl

- PaboTHMKN, nmerowme aeno c
LWepPCTbIO U LWKYPaMMU

* MY>XUYMnHbI



Cny4yaun nepenayn
MHAPEKLINU
OT YernoBeKa K YENOBEKY
He onucaHb.bl.



[ pynnbl pucka

- PaboTHunkn, KOHTaKTUpYylowmue ¢ MepTBbIMU
XXUBOTHbIMU U NPOAYKTaMU >XXUBOTHOIO
nponcxoXxaeHua (ocobeHHO B CTpaHax, rae

cnbupckas a3esa asasetca bosnee
pPacnpoCTpaHeHHOW).

- My>umnHbl 6onetoT B 2 pasa vaule (bpetotcs L
MWUKPOTPaBMbl; pybmkn maca ...)



[ pynnbl pucka

= [fpodeccMoHaNbHbIM KOHTAKT C MHOULMPOBAHHbBIMMU
XXMBOTHBLIMWU UM UX NPOAYKTaMM ( KOXKA, WepCTb,
MACO) - OObIYHbIM KaHa/ BO34eUCTBUA ANA JIIOAEWN.

= MHormne paboTHMKMK, KOTOPbIE MMEIOT A0 C LIePCTbIO
M LWKYPAMM XXMBOTHbIX PeryasipHO NoABepratoTCs
HU3KNUM YPOBHEM CNOpPbl CUONPCKOU A3BbI, HO
OONbLUMHCTBO BO34ENCTBUA HE ABAAIOTCSA
AOCTATOYHbIMU ANS PAa3BUTUA MHPEKL UM
(NpeAnoN0OXUTENbHO, NPUPOAHbIE 3aLLUTHbIE CUJbI
OpraHnu3Ma MOryT CMpPaBUTbCS C HU3KUM YPOBHEM
BO34€eMNCTBMA [KOXHasa dopma/).



Disease x Environment Interaction

g - COLD STRESS mmm) Healthy

ROOM B. anthraci ¥ 1h4
v -rsmpemuns- racis IEEE> Healthy

R @
?k% - COLD STRESS - B. anthracis -j‘> Dead







PaKTopbLI

BUPYNEHTHOCTH
= Kancyna (TopmoxeHue

daroyunTosa)

= JK30TOKCUH (LULMNTOTOKCUH)
H3Bbl




C/a 3K30TOKCHUH
(3 KOMMOHEHTA)

* TOKCUYECKUN
» OTEYHbIN

* AHTUTEHHbIN (+ AT

NEe3NHTOKCHKaLUnA)




Anthrax Toxin Subunits

A4 subunits

' Edema Factor
(adenylate cyclase)

Lethal Factor
protease

assembly at
cell surface

“holotoxin”

_ . with apparently random
Protective Antigen mixtures of A subunits

B subunit

(c) 2004, Jenifer Coburn, Ph.D.



I [lpoTekTnBHLIN Al




3 KOMMNMOHEeHTa 3K30TOKCMHA

1) TOKCWH = Zn-MeTansnomnporeasa
(MHIMOUPYET KNETKU N LMTOKUHOBLIN OTBET;
obycnasnueaeT BbicBoObOXaeHNe PHO-anbda
n NJl-1-6eta [1 TOKCUYHOCTb W BHe3arnHas
cmepTb ) /?/

2) OTeYHbIN TOKCUH = KanbMoaynnH-3aBucnmas
ageHnnartuuknasa

3) MpotekTuBHbIN Al



TpexKoOMMNOHEHTHbIN cbnpeasBeHHbIN TOKCUH

lMpomeKkmueHbIl AHMU2eH —
BbINONAHAET TPAHCNOPTHYO GYHKUUIO
dbopmMmuMpyeT KaHaNbl B KNETOYHOM

membpaHe makpodaros 1 ApYyrux KNeTok
OpraHu3ma,

OmeyYHbili MOKCUH - ABNAETCA Intracellular

g Space ik
KaNbMOAYNUH-3aBUCUMOMN aaeHnNaT- £ i
LLMKNA30M, YBENMYUBAIOLLEN ¢ g%
BHYTPUKNETOYHbIE YPOBHU LIUKNNYECKOTO :
AMP

JlemanbHbIU MOKCUH — OCHOBHOM TOKCUH
B.anthracis

npeacrasnseT coboin
UMHKMEeTannonpoTeasy

http://ppt-online.org/127253



EF or LF




Anthrax toxin

Acute infectious disease of herbivores (occasionally humans)
Direct contact with spores of Gram+ Bacillus anthracis
Survive in soil and highly resistant to adverse environments
Secrete two toxins: lethal toxin & edema toxin

Each toxin alone is sufficient to cause signs of infection

Each toxin is made of two subunits (A + B)

B- surface binding, A-effecter unit

Lethal toxin A subunit is a zinc protease for members of MAP
kinase Kinase family ... causing sepfic shock and death
edema A subunit is a adenylyl cyclase

ATP — cAMP (accumulation)— ion imbalance
(accumulation of extracellular fluid)

http://slideplayer.com/slide/6281773/



laToreHes




Cnopbl NonaaatoT B OPraHmn3m

= yepes KMLWeYHUK (NepopasibHo),
= lerkme (BAbIXxaHMe crnop) nau
= KOXY

Pa3/INYHbIE KANHNYECKME CUMMTOMDbI
Ha MecCTe BHeJpeHuUs.




IlaTorenes

MecTHaa uH@ekuuna (B mecTte
BHeOpeHUs) CuHTE3
TOKCUHA (TOKCUKOUMHOEKLMNA)
B KPOBb (TOKCUHBbI 1 MeNnKne qoopmbl

GakTepui) [Mbenb KNeTokK
(cuctemMHasa nartosiorns)




N/ — HeCckoNbKO cnop AN KOXHOU (OpPMbl
N —mHOro cnop Ans nerovyHou Gopmbl

Tem He MeHee, HEJ/1Ib3Ad UCK/TFOYATb BO3SMOXXHOCTb TOIo, 4YTO K

MHOULMPOBAHUIO, MYCTb AaXe BeCbMa MA/I0BEPOSATHOMY, MOXET

npuBecTM MHranaumus 4aXKe 04HON-e 4MHCTBEHHOM CMOPbI.



KuiweyHuk

Bauunna ~ T,

BakrepuanecHbie akropbl aupyn"eﬂ.mocm'
Kancyna S

SK30TOKCHHBI ,

Apyrvie pakTopel
PervoHanbHbii nuMmdaTvieckui yaen
PervoHanbHeii remMopparmyeckuini nuMdageHuT
3 \ 4 7

< Centuuemms, TOKCEMUA
ﬂMeHuum'r

Vo

Tokcemus }
OTeuHbII TOKCUH NeranbHeiii
= TOKCUH
WYY e

, _1.4{_, MAPKK (? w1 ap.)
A
"N cAMOD

O+ Hy03 —> TNF-a'+ IL-1B
+ Aap. ublTOlCMHbI

Wok

¥

Cmeptb

\ Neroynan

numdarnyeckan
' 6Gnokapna

Orek nerkmx
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Cwmepte




Mukpobbl pasmHoxatoTcs AoKanbHO (L[] A3Ba ...),
MOryT pPacnpoCTPaHATbLCA MO KPOBW

(bakTepnemMma COMNPOBOXAAET JIEFOYHYIO dOpMY).

= [/ BApyrue opraHbl (Hanpumep, cese3eHka) +
yepe3 spPepeHTHbIe IMMPATUYECKME COCYADI

= ObpaTHoe nonagaHue B KPOBb M3 MEYEHH,
cesie3eHKM U novek (BTopu4yHasa bakTepmemms).

" JOKCUH [ | Tnbenb sHaOTENUA

reMmopparmn (s nwobom
yyacTke Tena)




Ha KOHe4HbiX cTaanax 30
Konu4yectBo OakTepuun

B KpoBu 10%/Mn n 6onee.



How the Bacterial Toxin “Lethal Factor” Results in the Fatal Spread of Anthrax

Cunbupckas i s

Infection U =t

Skin R
H 3 Ba N - ¥ Inhalation
Ingestion of
bacteria by 1
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Release of toxih
(Lethal Factor)

Multiplication
of Anthrax l

B . -
B =
T S N -
! == s Blood it

Destruction of macrophage | Vessel ‘,ﬁ%

Release of anthrax into lymph == Blood Poisoning === Meninéitis

and circulatory systems
/ Lymph
Node

= . _,) — > Pulmonary >
el N T O Blockage DEATH

. -
- = 5

o Ny

B

Source. Dixon et al., Anthrax. New England Journal of Medicine 341:815-826, 1959.



MaToreHes cnbupensseHHOM MHPEKLUU Y MAEKONUTAIOLMX

= Makpodaru nornowatoT bauunnbl U MUrpUpYIOT K
peruoHasbHbIM IMMpaTUUYECcKnMm y3nam. BeretatueHble B.
anthracis pacTyT B iuMmdaTUiecKknx ysnax, Bbi3biBas
peruoHapHbIn remopparmyeckum aimnmpaseHuT. baktepumn
pacnpoCTPaHAIOTCA Yepes KpoBb U IMMPY NO BCEMY OpraHusmy u
BbI3bIBalOT 60/1bLLIOE UNCNO0 CMepPTeIbHbIX UCXOAOB U3-3a
cenTuuemuun. B cnyyasax nerouHomn popmbl 6onesHy,
nepmbpoHxmanbHbie remopparunyeckme AMmepaseHuUTb
610KNPYIOT 1eroUHbIM IMMPaTUUYECKUIN APeHaX, Bbi3biBasi OTEK
nerkux. CMepTb HacTynaeT OT CenTUL,eMUU, TOKCEMUU UNN
NeroYyHOMN HeJ0CTAaTOYHOCTU U MOXKET NPOMU3OUTHU Yepes 1-7 CYTOK
noc/sie 3apa>keHus.

= 1 - HUSKOYPOBHEBOE NpopacTaHue n pocT B yyacTke
MHPULUPOBAHUSA BEAYT K JIOKaJIbHOMY OTEKY U HEKPOTUYECKOMY
NOPa>KeHUIO KOXMU;

= 2 - HU3KOYPOBHEBOE rnpopacTaHue U pocT B y4yacTke
MHPULUUpPOBaAHUSA BeAYT K MACCUBHOMY BbINOTY, OTEKY C/IN3NCTOM
N HEKPOTUYECKOMY NMOPa>KeHUI0 KULIEYHUKA;

= 3 - MmdareHHoe n remaToreHHoe pacnpocTpaHeHue B.
anthracis.

= MAPKK (mitogen-activated protein kinase kinase) - MutoreH-

-y AT IAFNN "I IR A cﬁ ML IZ140 1™ " § 141 1™ 8 EInm I kl: *ﬂll*ﬁh T Va4 aVeale o)




Bacillus anthracis: Bacillus anthracis
| Ma30K U3 KYAbTYypbl B Kanuanspax aerkoro
(okpacka no 'pamy) (okpacka no pamy)




- -

169. Bacillus antlywacis B Kkanmaaspax JeiwKoro {(oxpacka nmo FTpasmy: x SXR0).
Jderourast hopyvMa CHOHPCKOIT SIABEI V HeNOBEeKA BCTPSUASTCS PEefIKO. 3apake -
HIle MNMPOHMCXOIAMT TP BARXAHME YacTHII AMeXa U LIIepPCTi., oObceMeHe HHBIX
criopantiri. bosie 3HE HaAUMHASTCsI M TIPOTeKAaAeT OCTPO: BOSHMKAIT KpoBOXap-
KAaHBS 1M OCTPHEE JAHXATe S IBHEES HAPVILIEeHISI ., NMPHBOIASILIINE K CMSPTH B Teude -
Hite 2 3 JTHEeTT.

Ha avriorncinn BESIBESIIOT OTeK JISINKMX M PAcCripoOcCTpaHe HHVIO reMoppanrsi-

HOC KV OPOHXOIMTHeBMOH NI, B rnipennaparTe. okpalleHHOM 1o pasty (cHn-
MOK ). BIJIHO OWIBIIOE KOJTMYSC TBEO KPVIITHBIX MTa/TOUSeK TeMHO-CHMHeTrnO 1BeTAa.






KIMMHUKa

CM. oTaenbHbI dann




dakTopbl 3aLUUTHI




darouutos
cnop

B. anthracis
a/IbBeOIIPHbIM

n Mmakpodaramm
(AM)

AM 6bi1 1 MHPULMPOBAHDI
cnopamu B. anthracis
(wtamm Sterne) n yuepes 30
MWH UCCIeA0BaHbl C
NOMOLLbIO
TPaHCMUCCUOHHOIO
3/1IeKTPOHHOro0 MUKpPOCKONa.
[Tono>xeHue cnopbl BHYTpU
AM nokasaHo cTpenKkom.
YepHasa nonoca

COOTBETCTBYET 2 MUKPOHaM
(Ribot W. et al., 2006).



DakTOphl 3aIUThHI

L. darounTtos - [NpenAaATcTBYeT
Kancynaj

CK- (lp+)
3.  Cnunsb, pecHUT4YaTbIin INUTENUK
BbIFOHSIIOT CMOPbI.
(E>XXu  nTULLI He bornerT cnd.A3BON.)
L. KneTo4yHbIN MMMYHUTET -

2. [ymopanbHbI MMMYHUTET +
(NpodounakTnyecku
NOCTRAKLUVUHANLHLIN)

1\
o






[lpohunakTuka




[TpodounakTuka

« Cneymdunyeckas
BakunHauma npoTeKTUBHbIMMU

dHTUT€HaMWN TOKCWHA WUJ1IK1 B3BECBIO CTNOP

(BaknuHa CTH - caHuTapHO-
TeXHNYEeCKOro UHCTUTYTA)



[TpeBeHTMBHaAA npodunakTtuka oT c/A

Initial Therapy Duration
Adults Ciprofloxacin 60 days
(including pregnant 500 mg PO BID
women and OR
immunocompromised) Doxycycline
100 mg PO BID
Children Ciprofloxacin* 60 days
10-15 mg/kg PO Q 12 hrs Change to
OR amoxicillin
Doxycycline: if susceptible

>8 yrs and >45 kg: 100 mg PO BID
>8 yrs and <45 kg: 2.2 mg/kg PO BID
<8 yrs: 2.2 mg/kg PO BID

*Ciprofloxacin not to exceed 1 gram daily in children
Patient information sheets at www.bt.cdc.gov .

(c) 2004. Jenifer Coburn. Ph.D.




= Hecneuungunyeckas
-- OKuMraHve v 3aXOpOHEeHMe TPYoB
-- ABTOK/IaBMpOBaHue
-- [esnHdpekuma (40 oTpuuaTeNbHbIX
CMbIBOB)

-- MeHnynnAMH nan umunpodpaokcaymH
(CLLA)



= [lopory, No KOTOPOW TPaKTOpPOM BoJiovaT
TPYMbl KOPOB, 0OpabaTbiBalOT NaAsANbHOW
namnowmn,

= MOPO3UJIbHbIE KaMepPbl — CTNTMPTOM,; Aalle€e
CMbIBbI, NMOCEBbLbI




FBIl agents work to decontaminate a Florida building

targeted during the anthrax terrorist attacks
(2001)




JleyeHue




INleyeHune

= Ecnu He buoTeppopuU3aM, TO neyeHune
NneHMuUnJiIJIMHOM.

CnenyeTr ucnosnb3oBaTb MEHUHreasnbHble O03bl
npun rierodHon opme CUOUPCKOUN S13Bbl, MOTOMY
4YTO OaHHasA dpopmMa 4acTO COYETAETCHA C
MEHUHIUTOM.

= [lpn 6unoreppopuame AJOKCULUUKITNH

B TeyeHne 1-2 mecsues.




Cxembl nedyeHud

= [leHnumnnmH : 4.000.000 U 1V (=8/B) g4h

= [lokcnumkrnvH : 100 mr PO / IV kaxable 12 4yacos
B TedyeHue 60 D

= AmokcuumnnmH: 500 mr BHYTpb Kaxable 8 YacoB
= AMnnumnnuH: 2 1 B g4h

= LlnnpodonokcaunH: 500 Mr BHYTpb Kaxable 12
YyacoB B TedeHune 60 D

= JleBodpnokcauuH: 500 mr PO / IV kaxable 24 yaca
B TedyeHne 60 D



Treatment

= Penicillin: 4 million U IV g4h

= Doxycycline: 100 mg PO/IV g12h for 60 d
= Amoxicillin: 500-mg PO g8h

= Ampicillin:2 g IV g4h

= Ciprofloxacin:500 mg PO gi2h for 60 d

" | evofloxacin:500 mg PO/IV g24h for 60 d



JleyeHune

Treatment

R
R

R
R
R

Recognition

Early initiation of antibiotics:
ciprofloxacin, clindamycin, rifampin, do

Triple antibiotic coverage recommende

Corticosteroids?
Barrier precautions

No documented cases of person-per
No need for exposure prophylaxis for E
Vaccine is available




= [leHNUMAANH 20-25 MJIH E/] B cyTKWK [?]




Treatment for cutaneous anthrax patients without systemic
symptoms, not located on the head or neck, not with
extensive edema, & not in children younger than 2 years

Category Initial oral therapy Duration (days)
Adults Ciprofloxacin, 500 mg bid 60
or doxycycline, 100 mg bid

Children Ciprofloxacin, 15 mg/kg ql2h 60
(not to exceed | g/d)
or doxycycline: =8 y 0. =45 kg.
100 mg ql2h; all other children,
2.2 mg/kg ql2h

Pregnant Ciprofloxacin, 500 mg bid (preferred) 60
or doxycycline, 100 mg bid

Immunocomp Same 60




Treatment of cutaneous anthrax with systemic symptoms,
extensive edema, involving the head or neck, or children <
than 2 yo (same as for inhalational anthrax)

Category IV therapy Duration (days)
Adults Ciprofloxacin, 400 mg ql2h, IV mitially, oral

or doxycycline, 100 mg ql2h, when stable, 60 days
and 1-2 additional agents

Children Ciprofloxacin, 10 mg/kg qi2h IV initially, oral
(not to exceed 1 g/d)| or when stable, 60 days
doxycycline: =8 y old and >45 kg,

100 mg ql2h; all other, 2.2 mg/kg
ql2h and 1-2 additional agents

Pregnant & Same as for nonpregnant Same
Immunocom  and immunocompetent adults
& children






OUWATHOCTUKA




| IwnarHocTuka

= KIMHUYeckoe npeanosioXXeHue

2 Diagnosis
«r Clinical suspicion

Widened mediastinum on CXR (hemorrhagic
mediastinitis), pleurual effusions

Gram stain of peripheral blood (Gram positive bacilli)
or of vesicular fluid

CSF Gram stain and culture (Up to 50% of patients
with inhalation anthrax will have meningitis)




KnuHuy4eckoe npednonoiceHue:
XapaKTepPHbIN BUJ KOXHbIX
MOPa>KeHMM.



OunddepeHumanbHbin AnarHo3

KoxHyto dopmy Bpaum 401KHbI AndpdepeHumMpoBaTb OT

6y60HHOU 4yMbl,

TynspemMuum,
nepBUYHOro cMPUAUCa,

BHe60/IbHNYHON NHEBMOHUM,

bakTepuanbHbiX MeANACTUHUTOB,
- AU3eHTepum












= JlabopaTopHble uccrieqoBaHUSA

[peaAnoYTUTENBHON AMArHOCTUYECKOW MpoLeaypoun
AN KOXXHOW PopMbl cMBMpPCKON A3BbI ABAAETCS
OKpalwmnBaHue fA3BEHHOro 3KCCygaTta MeTUIEHOBbIM
CUHUM 1an no [nm3a.

Y naumeHTOB C KOXHOU GOopMOU CMBUPCKOU A3BbI,
KOTOpble MMEIT Xap U CUCTEMHbIE CUMMTOMDbI,
YKa3blBalOWME HA BHEKOXHOE pPacnpoCTPaHEHMe,

HaAo cAaenaTb NOCEeB KPOBMW.



CunbounpesiaBeHHble bauunnbl




I CunbunpesiaBeHHble bauunnbl
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© 2001 Phillip H. McKee, MD



Jlnarnocruka

= Cepo- (PI1, NOM [ructoxnmms/)
= bak-

=[eHo- ([1LP)

= buo-




Diagnosis

Swab exudates for Gram stain & culture (fresh vesicles)
4-mm punch biopsy full-thickness (through entire dermis)
¢ permanent sections
¢ immunohistochemistry studies
¢ polymerase chain reaction (PCR)

A second punch biopsy for Gram stain, bacterial, fungal &
atypical mycobacterial cultures

Send clinical history (& lesion picture if possible)

Negative bx does not r/o cut. anthrax b/c skin lesions
caused by toxins




Diagnosis

® Draw 5 mL of blood in red-topped tube

¢ Transfer to laboratory for 1solation of serum &
subsequent storage at —70°C- label tube:
“Anthrax serology.

¢ Store serum at —70°C for special pick-up.”
® Draw 5 mL of blood into a purple-topped tube
¢ Refrigerate
¢ Hold for pick-up- PCR diagnostic tests by CDC



Peakuus Komnbuenpeuvunuurauumu

B XXunakoun cpasze (no Ackonwu)

e = ‘ AHTHUTIEHBI
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Antigens
(soluble)

Zone of

equivalence:
visible precipitate

Antibodies







C/sa

Georgia Tech Research
Institute researchers have
successfully and rapidly
detected numerous
agents, including anthrax,
in laboratory tests. In this
confocal microscope

image of anthrax, cell
walls appear in
green,

while the
spores are red.

- —fany

l’ http://gtres

earcime



bakonarHocTuka

» MINBb («kOoMOK BaTbl» Ha AHe)

* [lonyknakaa nutatesibHaA cpeja
Bug «nepeBepHyTOMN €/104YKU»




bakTepun nerko pasmMHOXaroTcA

B 3apa>XeHHbIX XXMBOTHbIX U B 1IabopaTOpHbIX
cpepax.

B ycnoBuax HeA0CTaTOYHO NUTaTe/IbHOW
cpeAbl BHYTPU BereTaTUBHOU KIETKU Npu
Hananumm cBobOAHOro KUCA0poAa
obpasyetca sauueBMAHas cnopa, KoTopas
3aTeM BbICBObOXAaeTca nocse aAm3sunca.



Figure 14.9 Baclius anthracis stab inoculated into nutrient
gelatin gwing the characteristic ‘inverted fir-tree’ type growth
after eight days at 25°C.

Rsa=X&ved=0CCIQ6A
EwADgeahUKEwichvfQlqvIAhWqs3IKHYV6CNE#v=onepage&q=clinical%2omicrobiology&f=true




CunbunpesiaBeHHble Oauumnnbl




KornoHnn cubupedasBeHHbIXx  dauunn

Colonies of Bacillus subtilis growing on MRS agar plates containing glucose. The strain
was isolated from rape seed meal and identified by 16S rRNA gene sequences.




KonoHun cnbumpessseHHbix baumnna Ha 5%

KPOBAHOM arape 4Yepes CyTKM.

https://books.google.ru/books?hl=ru&Ir=&id=Mly-BwAAQBAJ&oi=fnd&pg=PR18&dq=Principle
s+of+treatment+of+infectious+diseases&ots=aYj_nObxPI&sig=Z26XJoVoYgMWnacsVccCnoBna



CubunpessBeHHble  dauunnbl

Kak npaBunao He reMoan3npyeT SpUTPOLUTDI
bapaHa, nan MsmpyeT o4eHb MeAJIEHHO




B. cereus, B. megaterium, B.
mycoides, B. subtilis (BepxHUWK
CeKTop; neuuTtuHasa +)

B. anthracis

bes
NNeLWTUHA3HOM
aKTUBHOCTMU
(neBbIn cekTOp)




KonoHnn cunbunpesiaBeHHbIX




Bicarbonate and blood agar plate cultures of Bacillus anthracis. Smooth colonies on

bicarbonate (left) and rough colonies on blood agar (right).




Colonies of Bacillus anthracis. The slimy or mucoid appearance of a bacterial colony is
usually evidence of capsule production. In the case of B. anthracis, the capsule is composed
of poly-D-glutamate. The capsule is an essential determinant of virulence to the bacterium.
In the early stages of colonization and infection the capsule protects the bacteria from
assaults by the immune and phagocytic systems.
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Bac1illus
anthracis




NMpu3Haku Ha3BaHne mukpoba

MUKpOGa B. B. pseudo- |B. B. subtilis
anthra-cis |anthracis anthra-coides

Kancyna + - - -

MNoaswx- i cnabas cnaobas -

HOCTb

emonus - + + -

JlakmycoBa |KpacHeeT |CUHeeT CUHeeT CUHeeT

2

CbIBOpPOTKa

NaToreH- NMaTtoreH- |B Gonbwunx pgosax HenatoreH

HOCTb [ANSA |Hbl MHOrA4a mMnaToreHHb!I ANA |Hbl

XXUBOTHbIX MbILLEeW

PocTB «Komouek |bynboH BynboH NMnéHka Ha

OynboHe BaTbl» Ha|MYTHEeT, Ha MyTHeerT, NoBepPXHO

NMNOBEPXHOCTH, |MNJieHKa Ha

AHe KpowKOBUA- |MNOBEPXHOCTMH, CTh, cpena
OynboH HbI 0CafoK MyTHas

KpOLUKOBUA-




OundpdepeHumpoBka rpynn

B. anthracis

Anthrax-like or pseudoanthrax bacilli

e e A o S . A

Nonmotile

Capsulated

Grows in long chamns

No turbidity or pellicle in broth

No growth on pemicillin agar (10 pg/mi)

Inverted fir-tree growth in gelatin

Methylene blue reduced weakly

Hemolysis of sheep cells weak

Liquefaction of gelatin slow

Lecithinase reaction weakly positive

Ferments salicin slowly

Polysacchande precipitin reaction strongly
posiive

Produces toxin, neutralized by B. anthracis
anbitoxin

Pathogenic to laboratory animals

Susceptible to y phage

Generally motile®

Noncapsulated”

Grows in short chains

Often turbsdity and pellicle in broth

Usually good growth on penicillin agar

Fir-tree growth absent or atypical

Methyienc blue usually reduced strongly

Hemolysis of sheep cells often strong

Liquefaction of gelatin usually rapid®

Lecithinase reaction strongly positive®

Often ferments salicin rapidly

Polysacchande precipitin reaction weakly
positive

Any toxic substances produced not neutrahzed
bv B. anthracis antiitoxin

Mostly nonpathogenic: if pathogenic, produce
disease unlike anthrax

Insusceptible to y phage

Ips://books.google.ru/books?hl=ru&Ir=&id=Mly-BwAAQBAJ&oi=fnd&pg=PR18&dq=Principle

df+treatment+of+infectious+diseases&ots=aYj_nObxPI&sig=Z6XJoVoYqMWn1csVccCnoBna



Characteristics Anthrax Bacilli Anthracoid Bacilli

Motility
Kancyna
Shape

Medusa

Hemolysis

Gelatin Liquefaction

Non-Motile
+

Grow in long chains
Head ColonyPresent

Hemolysis absent or
weak

Slow Liquefaction

Generally Motile

Grow in short chains

Not Present

Usually well marked

Rapid Liquefaction



Table 14.3 Characteristics for differentiating members of the Bacillus cereus group

Characteristic B. anthracis B. cereus B. mycoides B. thuringiensis

Motility

Penicillin susceptibility (10-unit disc)

Gamma phage

(lysis) V (lysis may occur)
Hemolysis ~ (or weak) , + (weak)

Nutrient agar with 0.7% NaOH under mucoid unchanged unchanged unchanged
10% CO colonies

Gelatin stab culture Inverted fir tree  Rapid Rapid hiquefaction Rapid liquefaction
type of growth liquetaction

Parasporal crystals (three-day culture)
Egg yolk reaction (lecithinase activity) + (weak) {

Pathogenicity for mice or guinea pigs + (death in + if large dose
(SC or Iv) 24-48 hours) {(non-invasive)

https://books.google.ru/books?id=FUJYAQAAQBAJ&pg=PA322&dq=clinical+microbiology&hl=ru&sa=X&ved=0CCIQ6A
EwADgeahUKEwichvfQlqvIAhWqs3IKHYV6CNE#v=onepage&q=clinical%2omicrobiology&f=true




buonornyeckaa gmarHOCTUKa

» KOXXHaa npoba ¢ aHTpaKCUHOM
(manyna 15 MM 4depes 24-43 YacoB)

= [1poBa Ha XXMUBOTHbIX (KPOSTNKN,
MOPCKME CBUHKU MorndaroTt 4epes
24-36 4YacoB)







Kenc-cutyauna (peanbHbin pakt) no CH

= [€0N10rn-CTYyAEHTbI (TYPUCTbI) MOCETUAN XO3AUCTBO,
B KOTOPOM CKOT MopaxkeH cMbunpckon 93B0M.
[lepeHOYeBa I HOUYb, UX HAKOPMWUIN MACOM.

OHM yLwiaun B siec, M CTaN0 NaA0Xo.
= BosbHOM
= Bpay-mHpekunoHncT
= MegcecTpa (Nnoka3saTb Kak 04eBaTbCs)

= PocnotpebHag3op (40KYMeHTbl MPeAOCTaBUTb; ONpesennTb
MPOTMBO3NMAEMUYECKNE MEPONPUATUS; A0roBop ¢ VpkyTckom
C MALWWHOW NO AMATHOCTUKE)

= X035InH Ppepmbl (Mornbamn Bce XMBOTHbIE; 3aKOMNas B O4HO MeCTO)
= X035InH Apyron pepmbl

= BeTtepuHap (0OCMOTpP MHbIX XXMBOTHbIX)

= INNAEMNONOTN (JOrOHAIN CTYAEHTOB; MCKAJIM MeCTO 3aXOPOHEHUS) —
PA Ha cTekne




Cm. damn «KnuHuka CH»
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Puc. 3.6. CxemaTnueckoe n3obpaxenune THNHYHBIX dopM cnopoobpa3yrommx KIeToK.
I —neHTpAILHO PACHOJIOXEHHAs CIIOPA, KOTOpas HE YBEJIMYMBAET pazMepa MaTepHH-
cko# knerku (Bacillus megaterium); 2—- TepMHHANIBLHAA ClIOpa, HE YBEJIHYHBAIOILAN pa3-
MepOB MaTepHHCKONH KneTku (Bacillus thuringiensis), ¢ OeNKOBBIMM BKJIHOYEHHMSAMH
3 — TepMHHAJILHAA CIIOpA, PACIIKPHBLUAS MATECPHHCKYIO KieTky OynasoBuano (Bacillus
macerans); 4 — UEHTpaJIbHAA CIIOPA, IPHAAIOUIAS MATEPHHCKOH KJleTKe BepeTeHooDOpas-
nyrw (knocrpuauenonodbuyro) dpopmy (Bacillus polymyxa); 5-kpyrnas TepMHHaNbHas
cniopa, npHaaBlIas MaTepHHCKOH kneTke dopmy OapabanHOH nanouku (NJIEKTpH-
auanbHyo Gopmy) (Bacillus sphaericus); 6 —- narepanpHas crnopa; MaTepHHCKas KJeTKa
yBE/IHYMJIACHL B pa3Mepax, npuHse GopMmy Beperena (Bacillus laterosporus).




r—-

LOOKS

HEY DONMALD !

1HoSE BALTERIA You IS

MRY BE MULTIPLYING

C

,’.,

\( s
N 7

EXPONENTIALLY




[lamoeeHe3 cubupckou A38bl

KoxcHas popma Muwesoli nymb uHpuyuposarHus  BasdywHo- nbinesoli nymso
| l UHguyuposaHus
a3mHoxceHue mukpobos [lepsu4Hol nHeBMOHUU Hem l

mecme sHedpeHuUs [MepsuyHo20 nopaxceHus

L KuweyHuka Hem
bideneHue 3Kk30MoKCUHa L
Pa3mHoxceHue 8 pecuoHapHbix J1Y

(8 pazoyumax u BHeK1€MOYHO)

ubenb xnemok
KpacHoe nimHo Femoppazuyeckudli numgbac;eHum
—_—

anyna nyssipek
- }
38a (KapT‘yHKyn) Cencuc, uHmokcukayu
Kanunnspsi 3anonHsiomcesa 6ayuanamu, npodyyupyrouwumu

eprlﬁ—nﬂpyn—LBElmpm MOKCUH sackyaum 2emoppazuyeckuli CUHOpom
_—

Ha 2 Hedene)  pacnpocm- nopaxceHue pa3nu4yALIX Op2aHO8 U mkaHet
paHanwulcs
omek -duapesi € KpoB8bIo

-6poHxonHeBMOHUSA omek neakux
-MeHUH203Hyegdaaum (kpacHbilli yaney,)
-2emoppazu4eckoe socnasneHue cene3eHKU (ceneseHka
npuobpemaem 4epHbiii ysem)

bi3doposaeHue (75% cayyaes) MHgbeKqUOHHo-moxcuquKud WwoK
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= [1laTONOrNMKM NEPBUYHOM KMLLEYHOW SI3Bbl CTPAAAIOT
NpemmyLLeCTBEHHO C/1eMOU KULWKU M MPOU3BOAUT MECTHOE
Nnopa>keHmne NOXoxXa Ha NopaxXeHne NPoOnU3BOANTCS B
KOXHOU popMe.

= PoTornotouHble cMbupckon s3Bbl NpeACTaBAsSeT cobou
BAPMaHT KMULWEYHOU CMOUPCKON S13Bbl M MPOUCXOAUT B
POTOr/10TKe nocae ynotpebaeHmsa MACHbIX MPOAYKTOB
3arpsA3HEeHHbIX CMOMPCKOM A3Bbl. AHATOMKS TOJICTOM
KWULIKM MOKa3blBaeT OTMeY€eHbl KPOBOU3/INAHUSA B
CAN3NCTble 060/104KM U NOACANSUCTOMN.

= [MCTOMATONOrNM TONCTOM KULIKM NOKa3blBaEeT
noacan3ncTon Tpombo3 n oteka.



I CueHapumn Keuc-cutyauun:

B xo3smcTBe MIBaHOBbIX 2 AHA Ha3ag normban ABe KOPOBbl OT HEM3BECTHOM
MHbekummn. Tywn XXMBOTHbIX OTBE3/1M Yepe3 Oropozbl B 1ec. B cene nosiBuamce
coobuieHuns o rmbenmn cobak, cBuHeK, Kypbl He 3abosieBann. ViBaHOBbI coobLW MM
MNeTpoBbiM 1 CMAOPOBBLIM O CAYUYMBLLEMCS HakaHYyHe. bbis BbI3BaH BeTepuHap
(npeacTaBuTENb BETEPUHAPHOW CAYyXObl). O4HOBPEMEHHO Y 3HAKOMOIO
MBaHOBbIX, B3ABLUErO MACO Ha peanun3aumio, Noc/e pasaesiku MAca Ha pyKe
MOAABUNACH 13BA U YXYALUMAOCH 0bLee cocTosiHMe (CM poTorpadpum 601bHOrO0).
N3 obnacTHOro ueHTpa (MpkyTcka) Bblexann g4Ba anNNAOTPSAA NO NPUYKNHE
BO3HMKHOBEHWNS HEN3BECTHOW TAXENON MHDEKLUN Y XMBOTHbBIX U I04EN —
c/ayyam 300HO3a. B cocTaBe anngoTpsaa: Bpay-baktepuonor, dpenvaluep-
nabopaHT, NOMOLWHUK Penbaliepa-nabopanTa, anngemmnonor PIH.
CneumanncTbl aNUAOTPSAAA NPOBOAAT aHA/IM3 CMbIBOB C TPYMOB NOrmbLwmnx
XWNBOTHbIX — PA Ha cTekne, K 6bonbHOMY NprbbIBAtOT Bpay y4acTKOBOU HONbHMLbI
M nepcoHan (2 yenoBeka). BbisCHAETCA, YTO HaKaHYyHe B ,OMe 3HAaKOMOIO
BaHOBbIX OCTaHaBAMBAANCL C HOYEBKOU ABa TypucTa. PA nosoxutenbHas ¢
aHTUreHamu Bo3byamTens cnbmpckom s3ebl. MeponpusaTvs B ouare, BakLHaLms
XUTeNen nocesaka XMBoOU BakLLMHOW, MOUCK M BaKLMHALWA TYPUCTOB.
[poTMBO3MMAEMUMYECKME MEPONPUATUSA HA TePPUTOPUKM Nocesika. Mukpockonus
MaTepuana, Noay4yeHHoro ot bonbHoro. MNoaTBepXxaeHme gmnarHosa:
HanpaB/eHME COOTBETCTBYHOLWMX MAaTEPMANOB Ha bakTepunonormyeckoe, MUP u
cepoJiormyeckoe nccaesoBaHume.



[MnaH BedeHust Kenc-cuTyauum

YyacmHuku:

MoaepaTop

Xuntenn nocenka (3 cembmn): ViBaHOBBI (B XO3AMUCTBE €CTb
nornbmne XMBOTHbIE — 2 KOPOBbI OT HEM3BECTHOM
MHpekLnmn), MNMeTpoBbl (B XO3ANCTBE €CTb Kypbl U 4.
XMBOTHbIE), CNA0POBbI ()KMBOTHbIE 340PO0BbI, KYp HET).

Bpau-cneyunanmct no OOU («uymonor»)
Denbawep-nabopaHt no OO

[ToMoLwWHMK denbaep-nabopaHTa
[peacTaBmuTENN BETEPUHAPHOM CAYXKObI
Snnaemmonor PIH

Bpay yyacTkoBou 60bHMLLbI

CpeaHnn megnepcoHaa y4acTKoBOM 60bHNLbI
Mnagwum meanepcoHan y4acTkoBon 601bHULLbI
JTabopaHT yyacTkoBoU 60/1bHMLbI

[pynna TypucToB (2 YesioBeka)
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Puc. 3.6. CxemaTnueckoe n3obpaxenune THNHYHBIX dopM cnopoobpa3yrommx KIeToK.
I —neHTpAILHO PACHOJIOXEHHAs CIIOPA, KOTOpas HE YBEJIMYMBAET pazMepa MaTepHH-
cko# knerku (Bacillus megaterium); 2—- TepMHHANIBLHAA ClIOpa, HE YBEJIHYHBAIOILAN pa3-
MepOB MaTepHHCKONH KneTku (Bacillus thuringiensis), ¢ OeNKOBBIMM BKJIHOYEHHMSAMH
3 — TepMHHAJILHAA CIIOpA, PACIIKPHBLUAS MATECPHHCKYIO KieTky OynasoBuano (Bacillus
macerans); 4 — UEHTpaJIbHAA CIIOPA, IPHAAIOUIAS MATEPHHCKOH KJleTKe BepeTeHooDOpas-
nyrw (knocrpuauenonodbuyro) dpopmy (Bacillus polymyxa); 5-kpyrnas TepMHHaNbHas
cniopa, npHaaBlIas MaTepHHCKOH kneTke dopmy OapabanHOH nanouku (NJIEKTpH-
auanbHyo Gopmy) (Bacillus sphaericus); 6 —- narepanpHas crnopa; MaTepHHCKas KJeTKa
yBE/IHYMJIACHL B pa3Mepax, npuHse GopMmy Beperena (Bacillus laterosporus).




Thin-section transmission
electron micrograph (TEM) of

Bacillus sp. strain 6A with
precipitated tellurium
nanostructures highlighted in
light blue. Cell constituents are
colored deep blue and green
on an orange field. The original
TEM image was viewed using a
Zeiss (Goettingen, Germany)
CEM go02 transmission electron
microscope at 8o kV and
captured with a Soft Imaging
System Mega View Il camera
(Olympus Soft Imaging,




Anthrax

® Anthrakos = ‘coal’ b/c of black eschar

® B, anthracis 1s gram-positive sporulating
bacillus

® Spores are resistant to heat, cold, drying, &
chemical disinfection

® Anthrax is endemic in western Asia (Iran
Turkey Afghanistan,) & western Africa

(McGovern, Elect Text Dermatol, 1999)




Anthrax

® Spores viable for years top 6 cm of soil & in
animal products

® Disease transmitted from infected animals or
products via skin abrasions > 90% of cases

®m Goats > sheep > cattle > horses > pigs > dogs




Anthrax

® Burn dead animals, not buried, to prevent
long-term environmental contamination




History of Anthrax

1500 B.C. -- Fifth/sixth Egyptian plagues, ? Anthrax

1600s -- "Black Bane," 7 anthrax, kills 60,000 cattle

1876 -- Koch confirms bacterial origin of anthrax

1880 -- Immunization of livestock against anthrax

1915 -- German agents in U.S. inject horses/cattle with
anthrax on way to Europe during WW |

1937 -- Japan starts biological warfare program

1942 -- Britain experiments with anthrax

1943 -- U.S. begins developing anthrax weapons

1945 -- Anthrax outbreak in Iran kills I million sheep




Historical

1950s and '60s -- U.S. biological program continues
1969 -- Nixon ends U.S. offensive biological program.
1970 -- Anthrax vaccine approved by U.S. FDA

1972 -- International convention outlaws development
or stockpiling of biological weapons

1978-80 -- Human anthrax epidemic strikes Zimbabwe,
infecting > 6,000 and killing 100

1979 -- Aerosolized anthrax spores released at Soviet
military facility, killing 68

1991 -- U.S. troops vaccinated for Gulf War [
1990-93 -- Terrorists release anthrax in Tokyo, no
injuries




Historical

® 995 -- Iraq produced concentrated anthrax in
biological weapons program

®m |99 -- U.S. approves anthrax vaccinations for all
military

2001 -- Letter with anthrax spores mailed to NBC
one week after 9/11 terrorist attacks on Pentagon

& WTC. Several die after inhaling.




Forms of Anthrax

FORMS OF ANTHRAX
| cutaneous | b

~ INHALATION J,,»

+ INTESTINAL 1,,.




Pulmonary Anthrax

® Wool-sorter’s disease

® |8 cases reported in U.S. 1900-1980

B Symptoms: vague prodrome with fever,
malaise, myalgias and cough

® Within days- rapidly developing precordial
discomfort, cyanosis, stridor, diaphoresis,
moist rales, pleural effusion and death




Pulmonary Anthrax




Cutaneous Anthrax

Incubation period 7 days (1-12 range)

B /nitial painless papule (head, neck, extremity)
May resemble spider bite and may itch
Surrounding erythema & edema

®  Jesicle or bulla rapidly evolves

B Painless hemorrhage & necrosis

* Fluid becomes black

* Lesion ulcerates & develops black eschar
with surrounding edema
Pearl-like satellite vesicles may occur




Diagnosis

Swab exudates for Gram stain & culture (fresh vesicles)
4-mm punch biopsy full-thickness (through entire dermis)

¢ permanent sections

¢ immunohistochemistry studies

¢ polymerase chain reaction (PCR)
A second punch biopsy for Gram stain, bacterial, fungal &
atypical mycobacterial cultures
Send clinical history (& lesion picture if possible)
Negative bx does not r/o cut. anthrax b/c skin lesions
caused by toxins




Diagnosis

® Draw 5 mL of blood in red-topped tube
¢ Transfer to laboratory for isolation of serum &
subsequent storage at —70°C- label tube:
“Anthrax serology.
¢ Store serum at —70°C for special pick-up.”
® Draw 5 mL of blood into a purple-topped tube
¢ Refrigerate

¢ Hold for pick-up- PCR diagnostic tests by CDC




Gram Stain




HEY DOMALD ! LOOKS LIKE
1HoSE BALTERIA You csoU\TLD
MAY BE MULTIPLYING |




= http://supotnitskiy.ru/book/books-2
-2.htm

C/a




Bacillus cereus

=  TOXINS:

= Two of the three enterotoxins are involved in food poisoning. They both consist of
three different protein subunits that act together. One of these enterotoxins (HBL)
is also a hemolysin; the second enterotoxin (Nhe) is not a hemolysin. The third
enterotoxin (EntK) is a single component protein that has not been shown to be
involved in food poisoning. All three enterotoxins are cytotoxic and cell membrane
active toxins that will make holes or channels in membranes.The emetic toxin (ETE)
is a ring-shaped structure of three repeats of four amino acids with a molecular
weight of 1.2 kDa. It is a K+ ionophoric channel, highly resistant to pH between 2
and 11, to heat, and to proteolytic cleavage.The nonhemolytic enterotoxin (Nhe) is
one of the three-component enterotoxins responsible for diarrhea in Bacillus cereus
food poisoning. Nhe is composed of NheA, NheB and NheC. The three genes
encoding the Nhe components constitute an operon. The nhe genes have been
cloned separately, and expressed in either Bacillus subtilis or Escherichia coli.
Separate expression showed that all three components are required for biological
activity.

http://abouthealt-h.com/




Bacillus cereus

Bacillus cereus Characterstics:

= Bacillus cereus is a bacterium which has
ability to grow at different temperatures,

which ranges from psychrophilic to
thermophilic. Psychropilic strains are those

which can survive below 7 °C.

http://abouthealt-h.com/




Bacillus cereus

Bacillus cereus Food Poisoning:

= |f Bacillus cereus is present in a contaminated
food, then it can lead to swear food poising.
This food poising may cause severe nausea,
vomiting and diaherrhea. Bacillus cereus
bacteria may survive if the food is cooked at a
temperature less then or equal to 100 °C.
Bacillus cereus may also contaminate food if
its not refrigerated properly.

http://abouthealt-h.com/



Multiple toxin crystals produced in the
vegetative cell of Bacillus sphaericus
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CUTANEOUS ANTHRAX

Three forms of anthrax occur: cutaneous (36), which
accounts for 95% of cases worldwide and nearly all
United States cases, inhalational, and gastrointestinal
(Friedlander, 1999). Bacillus anthracis, the causanve
organism, is a large, aerobic, spore-forming, Gram-
positive rod. Humans can acquire the disease if they
are exposed to infected animals or handle their
infected hides or other animal products (woolsorter’s
discase). Bioterrorism has led to renewed interest in
this condition.

One to 12 days after exposure, pruritus begins ar
the entry site, followed by a papule, development of
superimposed vesicles and, finally a painless ulcer
with a black eschar thar separates in 12-14 days.
The absence of pain is of diagnostic importance.
Mild to moderate fever, headache, and malaise often
accompany the infection. Suppurative regional
adenopathy is common. In severe cases, extensive
edema and necrosis develop with high remperatures
and potenual death.

The vesicle fluid or ulcer base, which may require
unroofing of the eschar, can be cultured. Histology
(with tissue Gram stain and possible polymerase
chain reaction [PCR]) of a biopsy specimen, direct
fluid antibody test or enzyme-linked immunosorbent
assay (ELISA) of serum, can help make the
diagnosis. Tre treatmeant of choico is ciornfloxacip

e o el (W ananBe Kennaa 20040 A sisaoima

PITTED KERATOLYSIS
Pitted keratolysis (37) is characterized by shallow
pits on the weight-bearing plantar surface and,
rarely, the palms. The pits may become confluent
and resulr in erosions. Odor 1s the most common
complaint; however, soreness and itching
uncommonly occur. Hyperhidrosis and occlusive
footwear predispose to pitted keratolysis. Proteases
from a bacterial proliferation destroy the stratum
corneum and cause the pits. Micrococcus sedentarius
(renamed Kytococcus sedentarius), Dermatophilus
congolensis, species of Corynebacterium, and species
of Actimomyces have been identified etiologies
(Nordstrom et al., 1987; Longshaw et al., 2002).
Reducing the predisposing hyperhidrosis with
frequent sock changes and 25% aluminum chloride
is helpful. Topical clindamycin or erythromycin is
effective. Topical mupirocin, benzoyl peroxide,
miconazole, and clotrimazole have also been used.
Oral erythromycin is another option.




\ Figure 14.10 Strong lecithinase activity by B
o peniciliin (10-unit disc) compared to the egqg \ agar after 24 hours’ incubation. B

ntnr

Caras .
resistance of B. cereus gives a weak opaque zone after 48 hours and

ficheniformis (right) is unreactive on this medic

https://books.google.ru/books?id=FUJYAQAAQBAJ&pg=PA322&dq=clinical+microbiology&hl=ru&sa=X&ved=0CCIQ6A
EwADgeahUKEwichvfQlqvIAhWqs3IKHYV6CNE#v=onepage&q=clinical%2omicrobiology&f=true
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Figure 14.2 Bacillus cereus on "Baciflus cereus selective Figure 14.4 Bacillus cereus on sheep blood agar. The
agar' developed for the isolation and enumeration of this morphology resembies that of B. anthracis but the colonies
bacterium from foods. The typical colonies are crenated are usually strongly haemo

and have a distinctive peacock-blue colour surrounded by

precipitation of the egg yolk in the medium giving a hazy

https://books.google.ru/books?id=FUJYAQAAQBAJ&pg=PA322&dq=clinical+microbiology&hl=ru&sa=X&ved=0CCIQ6A
EwADgeahUKEwichvfQlqvIAhWqs3IKHYV6CNE#v=onepage&q=clinical%2omicrobiology&f=true



B. cereus

B. cereus can grow under anaerobic conditions, 1s motile and 1t does not produce lecithinase;. however,
unlike B. anthracis. 1t produces a zone ol haemolysis on blood agar. This microorganism 1s an

important cause of food poisoning, particularly associated with rnice dishes and cereals. Pathogenicity
1s related to the production of enterotoxins. Food poisoning can present as the emetic form, which has
a short incubation period (typically 1-6 hours) and 1s charactenised by nausea and vomiting, or as the
diarrhoeal form, for which the mcubation period 1s longer (tvpically 8=16 hours). Food-poisoning 1s
self-limiting. therefore antimicrobial therapy 1s not normally required. B. cereus 1s an infrequent cause
of non-gastromtestinal infections, including ocular infections, pneumonia and endocarditis

https://books.google.ru/books?id=f1CZiPskswwC&pg=PT32&dq=clinical+microbiology&hl=ru&sa=X&ved=0CEYQ6AE
wBjgKahUKEwj2x4q_hKPIAhVkZ3IKHZmFCHc#v=onepage&q=clinical%2omicrobiology&f=true




Mo gaHHbIM BO3, exxerogHo B mupe
PErMCTPUPYETCH OT 2000 A0 20 000 C/y4aEeB
3aboneBaHnm cnburpckon S3B0M.

Tanunes U.T., XXongowes C.T. KJTIMHNKO-
IMNAEMNQOTMMHECKAA XAPAKTEPNCTUKA
CMBNPCKOWM A3Bbl B COBPEMEHHDbIX
YCJIOBUAX /[ Ycnexn coBpeMeHHOro
ecTecTBO3HaHUA. — 2014. — N2 7. — C. 20-26;

URL.:
http://www.natural-sciences.ru/ru/article/view?id=3
4136 (aaTa obpalieHms: 03.01.2016).









Intracellular-Acting toxin (  ADP-ribosyl transferases)... for reference

These promote the breakdown of nicotinamide adenine dinucleotide (NAD) into nicotinamide and
adenine diphosphate ribose (ADPR) and the covalent binding of the ADPR to various proteins, thus
inactivating the bound protein.

Corynebacterium diphtheriae cells lysogenized with the p-phage produce a
diphtheria toxin, composed of a B subunit which mediates binding to a specific human cell surface
receptor and an A subunit which possesses enzymatic (ADP-ribosyltransferase) activity. The
substrate of the reaction is human elongation factor 2 (EF2), an essential part of the protein
synthetic machinery. The result of this reaction is inhibition of protein synthesis and cell death.

2. Pseudomonas aeruginosa exoloxin A. This works in the same manner as diphtheria toxin, i.e., it
calalyzes the ADP-ribosylation of EF-2. Human epithelial cell death occurs.
3. Pseudomonas aeruginosa exoenzyme S. This is an ADP-ribosyl transferase whose substrate is
unknown. However EF-2 is not the substrate. It also causes human epithelial cell death.

Vibrio cholerae growing in the intestine secretes an exotoxin composed of 5 B
subunits, an A subunit and an A2 subunit. On exposure to small bowel epithelial cells, each B
subunit binds to a receptor on the gut epithelium. Following binding the A and A2 moieties migrate
through the epithelial cell membrane. The A subunit is an ADP-ribosyl transferase that catalyzes the
transfer of ADPR from NAD to a guanosine triphosphate (GTP)-binding protein that regulates
adenylate cyclase activity. The ADP-ribosylation of GTP binding protein inhibits the GTP turnoff
reaction and causes a sustained increase in adenylate cyclase activity which results in excess
secretion of isotonic fluid into the intestine with resulting diarrhea.
5 Labile toxin (LT) of Escherichia coli. This toxin is identical to that of cholera toxin. The ability to
produce it is mediated by a plasmid.
6. Bordetella pertussis toxin. During an episode of whooping cough, the B. pertussis cell produces
an exotoxin composed of an A portion and 4 B portions. The A subunit is an ADP-ribosyl transferase
which elevates cAMP but in a way different from cholera tox n It nb Ias a41,000 gf
membrane protein which specifically binds quanine nucleoti Etﬁ y&hFom/slide/6281773/
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Extracellularly-Acting Toxins...for reference

Non-Membrane Damaging

1. Hyaluronidase - This is also called the spreading factor because it catalyzes the breakdown of
hyaluronic acid, the substance that cements the human cells together. This allows the bacterial
cells to spread through tissue causing a condition known as cellulitis.

2. Coagulase- This enzyme catalyzes the conversion of fibrinogen to fibrin with resultant clot
formation.

3. Fibrinelysin - This catalyzes the conversion of plasminogen to the fibrinolytic enzyme plasmin.
Thus it acts opposite of coagulase. In Staphylococcus aureus, the gene for fibrinolysin is on a
bacteriophage and is expressedduring lysogeny.

4. Lipase - Production of excessive amounts of lipase allow bacteria to penetrate fatty tissue with
the consequentformation of abscesses.

5. IgA protease - Many bacteria which colonize the mucous membranes produce an IgA protease
which degrades secretory IgA.

6. Collagenase- This enzyme catalyzes the degradation of collagen, a scleroprotein found in

tendons, nails and hair.

Membrane Damaging

1. Hemolysins - There are many different types of hemolysins but, in each case, the end result is
lysis of the red blood cell with resultant anemia.

2. Leukocidins-Again, there are many different types of leukocidins, and some are specific for only
one type of leukocyte. However, the end result in lysis of leukocytes with resultant leukopenia.

3. Phospholipase- This enzyme attacks any cell with phospholipid in its membrane. The result is
widespread cell lysis. Lecithinase - (phospholipase C) is an enzyme which breaks down the
lecithin in the human cell plasma membrane, resulting in ?16” lysis. It is especially ?_c ive on red
blood cells. It is also called a toxin. ttp://slideplayer.com/slide/6281773/






Kakne nnasmuabl ABAAKOTCA BaXKHbIMU GaKTOpamMu
BUPYJEHTHOCTU W peryiaTOPHbIMU FeHaMn?

pXo01 1 pXo2

YT10 cogepxunT niasmmaa pXxoi?
AtxA (akTmBaTOp TOKCMHA CMBUPCKOM A3BDI)
AcpA (akTMBaTOp Kancyabl cMbMpcKom A3Bbl)
[eH oTeka M cMepTesIbHOrO TOKCMHA

YT10 cogepxuT nnasmuaa pxoz?
[eH AN KOAMPOBAHMA KanCy/bl

Kakasa popma Bacillis nponssoaut kancyny?

BeretatuBHasa ¢opma
https://www.brainscape.com/flashcards/bacilli

N S | = (eSS




N3 yero coctount kancyna Bacillis?
D-ranytamun noamnentua

Kakou Tmn nsonatos Bacillis ncnonbayerca ans BakymH?

HeunHkancyimpoBaHHble N30NATbI, MOTOMY YTO OHU
aBUPYJEHTHbI

N3 yero coctonTt cMepTesibHbIN TOKCUH?
3aLLMTHBIM @HTUreH (OTBEYAET 3@ CBA3bIBAHME KNETOK-MULLEHEN)
a Takxe
JleTanbHbI GaKkTOpP (OTBETCTBEHHbBIN 3@ TOKCUYHOCTD)

B MasibiX 403aX LUTOKWH BbI3bIBAET «LUTOPM», MPUBOASALLNMN K
MOJIMOPraHHON ANCPYHKLLNM

[pu 6onee BbICOKMX KOHL,EHTPALLMSX BbI3bIBAET anoOnTO3
Makpodaros

https://www.brainscape.com/flashcards/bacilli

N S | = (eSS




N3 yero coCTouUT TOKCUH oTeKka?

3allNTHBIN aHTUreH (OTBeYyaeT 3a CBA3bIBaHMeE C
KJAeTKaMU-MULLEHAMWN)

d TakKoKe

PakTop oTeKka (Bbi3blBAET MOTEPIO 3/IEKTPOINTA U
XUAKOCTU B MOPAXKEHHbIX K/IETKAX)

KakoBbl gBa 3¢ dekTa pakTopa oTeka?
EF ybbeT Mmakpodarm nav Boi30BeT OTEK B TKaHMU

https://www.brainscape.com/flashcards/bacilli

N S | = (eSS







Kanbuum B coveTaHmm C , 103BOISIEeT Cnope
BbIXKMBATb AECATUIETUAMU B CYXOU Cpese.

AVNNKONMHOBASA KNCN0TA

Kakou Bua noutmn nonHocTbio yctomums K Bacillis
anthracis?

NTULbI

Y10 ABASIeTCA OCHOBHbIM pe3epByapom a8 Bacillis
anthracis?

| [louyBa 1 BoAa
| (TpaBosigHbIE XXMBOTHbIE HAMbO1e€ BOCIPUMMUMBDI)

https://www.brainscape.com/flashcards/bacilli
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Kak nepeaaetcs Bacillis n kakoBa nHpeKkLMOHHaH
eanHunLa?

3apaxeHue NPOUCXOAUT NyTeM:

1. [pornaTbiBaHMe 3arpsA3HEHHOI0 KOPMa UV BOAbI
2.Yepes paHeBYO MHPEKLMIO U YNEHUCTOHOMUX

NHpekyMoHHaA egmnHMLa - SHAZ0CMOPA

Kakune Bnabl 6baktepum Bacillis anthracis Hanbonee
BOCNPUUMYMBDLI M YEM OHM BbI3BaHbI?

| )KBayHbIx! (KpYMHbIN pOraTbiK CKOT M OBLLbI)
| CETCNC! (n kpoBOTEYEHME B OTBEPCTUSAX TE/1A)

https://www.brainscape.com/flashcards/bacilli
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True [ False. Rigor mortis yacTo oTcyTcTBYeET NpU
nHpekumm Bacillis?

[lpaBaa

Y1o Bbi3biBaeT Bacillis anthracis y nowagen?
Koanku n gnapes

OTek B OCHOBHOM B o4are MHpeKLnm
Cencuc

Kakas TkaHb 06bIyHO 3apaxkaeTca Bacillis y cBuHen?
[NOTOYHAA TKaHb

KakoBbl Tpu TMNa cnbupckon a3Bbl y Atogen?
KoxHasa cnbupckas s3Ba

. N. cubmpckon a3sel
JlerouHas UM MHransaLMOHHasA cnbmpckan a3Ba

https://www.brainscape.com/flashcards/bacilli

N S | = (eSS




True [ False. Bacillis anthracis moxeT 3arpsisHuUTE NnouBy
nocsie TOro, Kak 3apaXKeHHOe XNUBOTHOE YMEePIO.

[lpaBaa

True / False. Bam cneayet npoBecTn nosieBoe BCKPbITUE
XXMBOTHBbIX, Nog03peBaembix B cMepTu oT Bacillis anthracis?

Kakoe naTHO ncnonbayetca ansa naentndumkaumm Bacillis
anthracis?

MeTnneHoBbIM CMHUM MakdaamneHa

KakoBO ocHoBHOe sieyeHue Bacillis anthracis?
AHTUMMKPOOHOE NIeYeHNE aHTUCBIBOPOTKOMN

https://www.brainscape.com/flashcards/bacilli
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Kakow Tun Bacillis cBazaH c abopTom 1 bbivbmm
MaCTUTOM?

Bacillis cereus

Kakoun Tmn Bacillis cBazaH ¢ nopyen nnwm?
B. licheniformis

Bauunna aBnserca 3aboneBaHMeEM, NOANEXKALLNUM
perncTpauun.

| Baunnna - dakynbTaTUBHbLIN aHa3pob

https://www.brainscape.com/flashcards/bacilli
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= bonblwme cnopoobpasytoume CTepXHY,
obHapy>XeHHble B MOYBE, BO34YXe, MblJIN U BOZE

= Baunnna

= KonoHum 3Tmnx 6akTepmm nMeroT BOAHUCTbIE Kpas
("ronosa meay3bl”)

baumnna cnbupckon A3Bobl

= KakoBbl 3 KOMNOHEHTA 3K30TOKCMHA B. anthracis?
= KoMmnoHeHT | - pakTOp oTeKa

= KoMnoHeHT Il - 3aWUTHbIM aHTUreH

- <O MIMOHE WTtALI/MM@B?Qﬂ&b@QﬂM}&RaItenboeck—lectu res-exam-
1-5395970/packs/8128055




Kakne aBe xapakTepucTukm Heobxoanmo, utobel B. anthracis
Obl1 BUPY/IEHTHBLIM?

MHKaMNCy/IMPOBAHHbIN
TOKCUIE€HHbIM

[oBpexaeHnsa koxu bakTepmnn 06pasytoT 3/10KayeCTBEHHbIE
KapbyHKy bl

b. aHTpauuT

T/ F B. anthracis aBngeTca obamratHbiM NaTOreHOM
[1paBAa

Ana B. anthracis:

Kakme BMuAbl 06bIYHO MopaXkatoTcs
1) OCTPOW CencrucHou GopmMou
2) KOXXHOW popMoU

1) ZoWagn N XXBa4vHbl€ XKMBOTHbIE
htt E www.brainscape.com/flashcards/kaltenboeck-lectures-exam-

2) CO6aKM KOLLIKM 395970)?)ack5/8128055




Kakne 6akTepumn Bacillus spp.?

KpynHble rpamm + naaoukuy, opmumpyroLme
3HA0CMOPbLI

BoicTpopacTywme, asapobHblie nan pakyabTaTUBHbIE
aHa3pobbl

[loBCemMeCTHO pacnpoCTpaHeHbl B MpuUpose

BOoAbWMHCTBO NOYBEHHbIX CAanpOPUTOB
| Kakmum natoreHom siBasietcs Bacillus Anthracis?

| Oba3aTeIbHbIV MAaTOreH MJIEKOMUTAIOLLUX

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139




KakoB NCTOYHUK MHDEKL UM AN TPABOALHbBIX MPU
nHpekunm Bacillus anthracis?

[louBa 3arpsa3HeHa crnopa

KakoBbl 4 Ba OCHOBHbIX paKTOpa BUPYNEHTHOCTM B.
anthracis?

1. Kancyna

2. TOKCMH cMbunpckon s3Bbl,

oba KogmpyloTCa N1a3Muaamm

Kak nponsBoauTtca kancysa B. anthracis?

TO/IbKO B €CTeCTBEeHHbIX YCNOBUAX
https://www.brainscape.com/flashcards/bacill

Us-6934972/packs/11043139




KakoBbl HEKOTOpbIe XapakKTepUCTUKKM Kancy/bl B.

anthracis?
Nonnmepbl D-rayTaMrMHOBOW KNCNIOTHI,

3aKO4MNPOBaHHbIE Ha NMNJ1a3MNe

AHTUdarounTapHas
OKpacka po30Bas

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139




YTo ABNseTCA AMarHOCTMYeCKMM npm3Hakom B. anthracis?

Peakunsa MakdagmeHa npm okpawnMBaHMU NOJANXPOMHBIM METU/IEHOBbIM
CUHUM

KakoBbl Tpy PpakTopa TOKCMHA CMBUpPCKOU 53BbI?
1. QakTop OTeKa

2. JleTanbHbIN PaKkTOp

3. 3alWKUTHBIN PakTop

BmecTe OHM BbI3bIBAOT NOBLILWEHHYIO MPOHMLAEMOCTb COCYA0B M HEKPO3
KNeToK.

Kakos natoreHes B. antracis?

[pornatbiBaHMe [ BO34EMUCTBUE CMOP

JHAOCNOPbLI NpopacTatoT

BHYTpMK/IETOUYHASA BbIXXMBAEMOCTb MO3BOJISET MHULMUPOBATb POCT
Kancyna un paktop oteka MHrmbupyrot paroymntos

BereTaTuBHble KJeTKM ObICTPO pacTyT

[MONHBIN TOKCMH CMONPCKOW A3BbI BbI3bIBAET rMbe/Ib KIETOK 1 BAUSAET HA
NPOHML,AEMOCTb COCY/A 0B https://www.brainscape.com/flashcards/bacill

Us-6934972/packs/11043139



KakoBbl HEKOTOpbIE Npegpacnonararowme GpakTopbl,
|| koTOpble yBesMuMnBaIOT Bo3geuncteue B. anthracis?

NcTopus
HaBOAHEHUS
CoCcTOsiHME NOYBb|
Tennasa TemnepaTtypa
YcnoBusa 3acyxu

KT0 Hamnbonee nogsepxeH B. anthracis?
HanmeHee BOCMPUNMYNBBINY
KPC Hanbonee BOCMPUMMUMBLIN

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139




Kak byaeT HanaeHo 60/1bLIMHCTBO KPYMHOIro pOraToro
ckoTa ¢ B. anthracis?

HanaeH mepTBbIM C pa3geTon KpOBbHO M TEMHOM
KPOBABOMW XMAKOCTbIO, MCTOYatowen Gopmy NoaocTen
TenNa

Y10 Takoe cencnc cmbumpckom A3BbI?

CmepTb Yepes 1-5 AHEen, C MaCCMBHOW CeNe3eHKON,
OB LWMPHBIMY KPOBOU3AUAHMUAMMN, KPOBABON MOYOMH,
KPOBbIO M3 TOJICTOM KULLKU

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139




Y10 Takoe MmecTHasa cnbumpckasn a3Ba’?

MeHee BOCNpPUUMUMBLIE BUAbI; TSXENbIN OTEK B MECTe
BXOZA3, 3/10Ka4eCTBEHHbIN KapbyHKyn B Koxe (bone3Hb
ByncopTtay nogen)

K yemy MOXeT NnpuBeCcTn BO34encTBME BUONOrMYECKOro
boeBOro areHrta?

MHOXeCcTBEeHHble npoABAEHNSA

KakoBbl 6 pacnpocTpaHeHHbIX GopM cMbUpPCKOU A3BbI?
1. [1py OCTpON CENTULEMNU = Y XXBAYHbBIX XXMBOTHbIX

2. OCTpbIN cencuc = y aowageu

3. JleroyHbIn = YesioBeK (COPTUPOBLLMKM LLEPCTH)

4. NoTKa = CBUHbU, cObaKM

5. KnweyHuk = yenoBek, CBUHbMW, J0WAAb

6. KOXHbIN = YenoBek (310KaveCTBEHHbIN KapbyHKyN)

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139




KakoBbl HEKOTOPbIE MPU3HAKM CMEPTU OT OCTPOTO /
OCTPOro cencmca cMbmpckom sa3ebl?

BbICTpO cMepTenbHbIW, BbICOKAA TEMNEPATYPA,
KpOBOTEYEeHME U3 OTBEPCTUM, WOK, AbIXaTe/IbHaS
HeAOCTATOYHOCTb

KakoBbl HEKOTOPbIE MOCMEPTHbIE MPU3HAKK OCTPOTO /
OCTPOro cencuca cMbmpckom a3Bbl?

TemHasn, pa3geTasn KPOBb, HEMO/IHAA CypoOBasi CMEPTHOCTb,
CnaeHOMeraaunsa

Asnsaetcs am Bacillus anthracis otyeTHbIM? 3auem?
/13, cnopbl COXPAHAKOTCA B TEYEHUE AECATUIETUN B 3EMAE

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139



YTo AenaTtb, ecnm Bbl NoA03peBaeTe CMOMPCKYHO A3BY Kak
anddepeHumanbHbiv DX:

HE npoBoaunTe ayToncuio; NO3BOHUTL WTAT /
desepanbHble YNHOBHMKM

Kak 6b1 Bbl DX cnbupckon a3BbI?

MeTnneHoBbiM cMHUN MakdagneHa; OkpalwimBaHme B
CMHWUW LBET OPraHM3MOB C MOMOLLbI PO30BOMU Kancy/ibl

nupP
A3pobHas KyabTypa KPOBM

Y1o Takoe BSL cnbumpckou a3BbI?
BSL-3

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139



MepeuncnmTte 3 cnocoba, KOTOpbIMM CMOUPCKAs A3Ba ABISETCS
300HO30M

1. KoxHbin = 6onesHb Woolsorter (3710kauecTBeHHbIM KapbyHKy1)
2. A3poreHHbIn = 1erovHas cmbupckas a3ea (buoteppopmsm)
3. OpasbHbIM = KMLWEYHaa N poTOr10ToYHasA cMbupckas A3Ba

[Ae cnesyeT NpOBOAUTL TECTUPOBaHME AHTUMUKPOHHOM
YYBCTBUTENBbHOCTMN Ha CMOMPCKYIO A3BY?

YTBepXAeHHble pedepeHCHble 1abopaTopuu

Kakune npenapaTtbl byayT ncnonb3oBaTbCa 415 Nepesavm cnbmpckon
A3Bbl?

[TeHNUMANNH, TEeTPALMKANH, AOUNLNKAVH, LUMPOPAOKCALMH

Kak MOXHO KOHTPOIMPOBaTb CMOBUPCKYIO A3BY?

BakunHmpymTe 340p0BbIX XXMBOTHbIX TO/JIbKO B SHAEMUYHbBIX PANOHAX
M panioHax BbICOKOrO pUCKa.

https://www.brainscape.com/flashcards/bacill
Us-6934972/packs/11043139



Cyem cBA3aH B. Cereus?

= ONNOpTYHUCTUYECKME MHPEKLUN

Kakne cumntombl Habaogatotca y B. Cereus?

ABOpPTbI + BblUNM MacTUT

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= Whatisthe S layer NOT?

Not a virulence factor
Does not make slime
Ab's formed to S-layer NOT protective

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= Kakue yeTbipe BaXkHbIX wWTaMmma Baccillus
BaXHbl A1 HAcC?

Anthracis
@S

Subtilis
Licheniformis

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= Koraa obpasytotcsa cnopol bauman?
= [MnTaTenbHaa genpuBauus

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= Bacillus Catalase / Oxidase pe3ynbTaThl
[lonoXnTeNbHbIN
OTpuuaTenbHbIN

= Kak nepeHOCUTCA BUPY/IEHTHOCTb B
SEINNEY
Yepes nnasmuabl

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




Kakown Tun nouBbl HpaBuTca B. anthracis?

. U.LEIIOLIHbIe MO4YBbl C BbICOKMUM COAEPXKaHNEM
d30Td

= Kakon matepuan Heobxoaum gns
npov3BOACTBa Cnop?

KaabLNn

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




Kakne aBa Tvna nnasmug obHapyxeHsbl B B. anthracis?
pX01 + pXx02

3a uTto oTBevaet pxO2?
Kancyna, nHrnbumpyrow,aa paroumtos

3a 4yTo oTBeyaeT pxO1?

TOKCUHBI

KakoBbl g4Ba GYHKLMOHANAbHbBIX TOKCMHA CMOMPCKOU A3BbI?
Letx + LdTx

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= J/leTanbHbIM GAKTOP - NPOTEA3HAS
aKTUBHOCTb

= Y10 Takoe EF?
DakTop oTeKa - BAUAET Ha aAeHUNATLMKNA3ZY

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= Kak paboTaet PA?
[Tpnannaer K kneTke-xo3amMHy n obpesaeTtcs
B ABYX
KaHanax CBA3aHHOW YacTun, obpasytowmx
KaHa/1 B KNETKEe-X03AMHE.

TokcuH (PA, npucoegunHeHHbin K LF nam EF),
B3ATbIW B KNETKY

PA, co3paeT nopbl B 3HA40COME
EF nan LF, BbicBOHOXA3EMOM B LLMTO30/1b.

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




Mo kakomy MexaHmn3amy paboTaet LF?

CeasbiBaeTca ¢ MAPK, npepbiBatoLWMM CUrHaIbHbIM
NyTb A1 KN1€TOYHOIr0 AeNeHUs, NPpUBOAALLEro K
anonTosy

[lo kakomy MexaHmn3my paboTaet EF?

3a nponsBoacTBo LAMO, UTo NPUBOAUT K
HaKOMJIEHUIO XXUAKOCTU

KakoB 0bwmm 3¢pdpekT TOKCMHOB cCMbUpCKon A3BbI7

OTeK + HEKPO3, BbI3bIBAKOLWLMWN OTEK + MOTEMHEHME
TKaHeun

Cencuc -> Wok + bbicTpas cMepTb

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270



= Y10 BMAHO NOC/e BCKPbITUA MHPeKL KM B.
anthracis?

LLInpoko pacnpocTtpaHeHHoe
KpOBOTEYEHME C HEKPOTMUYECKOMN
CMOJINCTOM KPOBBHO.

YepHasa, HanoAHeHHas cene3eHKou
pasgyTas Tywa
HET RIGOR MORTIS

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




[ae B3aTb 06pa3ubl, ecam Bbl nogo3peBaeTe B.
anthracis?

YX0 + rnas

Kak BbIrnaaaT KONoOHUM B. antracis?

Heremonmntmnueckun, cepo-6enbin ¢ rpybou
TEKCTYPOMU

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= B. anthracis?
* [leHnuymnanH G + OkcnTeTpayukKInH

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= Kakou remonus npouncxoaut ¢ B. cereus?
= beTta

= Kakoun remonms npomncxoamut ¢ B. anthracis?

Nonhemolytic

https://www.brainscape.com/flashcards/lecture-13-bacillus-clostridi
um-4295317/packs/6300270




= PakTop oTeka Hauywman cmb. a3BbI

NHrnbumpyet yHKLMIO HEUTPODUIIOB

cnbupckasn a3Ba

-CnaeHomerannsa. 300H03. Bbicokas cmMepTHOCTb

https://www.brainscape.com/flashcards/bacte




