BAKTEPMO/A0OTUJA



buoaormja 0akrepujckux heamnja.
I'eneTnka OakrTepmuja.

IlaTorenesa mH@eKTUBHUX 00OAECT.
AHTHUOMOTUIIN.

Crepuamnsanmja u gesmadeximja



Mukpobmnoaoruja

HayKa KOja IIpoydaBa OpraHmsMe KOjU ce He BiAe ITOAVM OKOM (TO Cy
OpraHU3MI KOjU XUBe y ApyruMm heamjama —Oakrepuje 1 BUPYCU; aAl M OHU
KOj! Y TOKY >KJBOTa MMajy I MaKPOCKOIICKe 00AVKe — IIapa3uTy, IbVUBULIE)

Limits of 50,000-V Light Unaided
resolution electron microscope microscope human eye
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NcTropuja MuxpoOmnoaormje

AnTOH BaH /leBenxyk (1632-1723) je KOHCTpycao MUKPOCKOII U IIPBU OINCAO
MUKpPOOpraHmn3Me (KOoji ce HeBUAe TOAMM OKOM).
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NcTropuja MmukpooOmuoaoruje

Aaszapo Criasanszanu (1729-1799) je onmcao aa Kysame 1ogaora youja
MIKPOOpPraHu3Me, 1 4a MUKPOOPraHU3MI PacTy Ha I[104A0TaMa caMo aKo Cy
I10A4/10Te U3105KeHe Ba3AyXy.




NcTropuja MuxpoOmnoaormje

/lyj ITacrep (1822-1895) je m3Beo excriepuMeHTe KOjU Cy IIOAP>KaAU germ
TeopHjy I10 KOjoj MUKPOOPTaHIU3MU 3a31Bajy BehnHy 0oaecTtn.
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NcTropuja MuxpoOmnoaormje

Depannang Jyauc Kon (1828-1898) je kaacudpukosao Oakrepuje y 4 rpyrie Ha
OCHOBY 00AMKa ! OIINCAO je IIpeAas BereTaTUBHOT o0AuKa Bacillus-a y 00amk
€HAOCIIOpe Y HEIIOBO/bHYM YCAOBJIMa.




NcTropuja MuxpoOmnoaormje

Pobept Kox (1843-1910) je excriepMeHTaAHO 40Ka3ao Aa MUKPOOPraHU3MU
1a3uBajy 004ecTy, OTKpUO je Oanua Ty0epKya03e

KoxoBu nmocryaatn
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buoaormuja 6akrepujckux heamnja



Crpykrypa OakTepmuja

bakTepuje cy HajMambV MUKPOOPTraHN3MY,
CIIOCOOHM 3a CAaMOCTaAHY er3VICTeHIIV]jY

Beanunna Oakrepnja
KOje 1Majy MeAULIVTHCKI
3Ha4daj je o4 0,1 20 10

pm.
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OO0aun OakrTepuja

COCCI BACILLI OTHERS

Streptococci

(Streptococcus
Vibrios

pyogenes)

Diplococci Chain of bacilli iibriachalerad)
(Streptococcus (Bacillus anthracis)
pneumoniae)
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: (Helicobacter pylori)

Flagellate rods

(Salmonella typhi) AN
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Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes

aureus) ventriculi) botulinum) (Treponema pallidum)



CTtpykTypa OakTepuja

npokapuorcka heamnja

Plasma
Capsule Ribosomes Cell wall membrane

Fimbriae

Chromosome Inclusion Flagellum
(DNA) body

Criomammu a4e0: BUIIeCAOJHU OMOTAa4YM U A0 AL
YHyTpammy 4e0: HyKae0ua M IMTOoILAa3Ma ca puO0O30oMMMa



CTtpykTypa OakTepuja

TABEJIA 1 KomnoHeHTe GakTtepujcke henuje
TUMN REJTNMJCKOIr SUOA
CTPYKTYPA CACTAB GRAM- GRAM+ BE3
Omotauy
Kancyna [Monncaxapana nnn nonunenTua + Unu- + Unu- -
3ua + + -
Cnosrbaltwa membpaHa | INpotenHun, pocdonunuan, JINMC + - -
Cnoj nentTugornukaHa [MenTngornukaH (+TemxonHcka k. Gram+) + ++ -
lNepunnasma [MpoTenHn 1 onurocxapaamn, pacTBOPEHN + - -
henuvjcka membpaHa [MpoTenHu, hocdonnunuan + + +
Oopaun
Munun (prumbpuje) [MpoTenH NunuH + Unu- + unun- -
narene [MpoTenHun (dnarenvH u apyri) + Unm- + Unu- -
Jearpo (kop)
Lintocon [Monnupnb0o3oMKn, NPOTENHMU, IMINKOTEH + + +
Hykneong DNA yaopyxeHa ca RNA n npotenHuma + + +
MNnasmugn DNA + nnu- + nnu- + Unu-
EHpoocnope
CBe KoMMnoHeHTe henuje
Nnyc AUNUKONMHAaT U
- + unu- -

crnevujanHe KOMMOHeEHTe
eHgocnope




Crpykrypa OakTepmuja

Karicyaa

Xugpodnuanu omortau ODakrepuja (Huje odaBe3aH A€o OaKTepuje)

CrpykTypa: moamucaxapmuay; y caMo HeKOAMKO DakTepuja je
IIOAUTICIITUA

dynKIIMja: INTUTU OaKTepujcKy heanjy o4 MUMyHCKOT cucreMa goMahnHa
Busyaausyje ce cnenyujaanum 0ojerbemM




CTtpykTypa OakTepuja

heanjckmu 31y

IItutn 6akTepujcke heanje oa Mexanmuukor omrehema 1 o nynama heanja ycaea
npuTucKa (DakTepuja je XUIIepTOHIMYHA Y O4HOCY Ha OKPY>Keme), O XeMUjCKIX
11 pUBMUIKIX areHaca.

Aaje 00aAuK DakTepujama.

Ha ocHoBy 0Oojemba 110 Gram-y pa3AuNKyjy ce ABa OCHOBHA TUIIa CTPYKType heanjckor
314a 1 OakTepuje ce geae y gse rpynie Gram+ u Gram-.

The Gram-negative cell wall

Cell wall
The Gram-positive cell wall
QOuter membrane
Peptidoglycan
Plasma membrane

Peptidoglycan
Plasma membrane

Periplasmic
space

Cell wall



Crpykrypa OakTepuja

heaujcknu 3sup G+O0akrepuyja

- Lipoteichoic acid Teichoic acid
'HeHTI/I,ﬂ,OFAI/IKaH (O6AI/IK n

MeXaHI4YKa CcHara -
Oakrepujckum heaujama) " 8. S
5 = S
)
"TenxomHcKa K1ceAHa 1 2
AUTIOTEMIXOVHCKA KICeANHa g

*Pazapamem heanjckor suaa
(aHTMOMOTUIIN) Y M3BOTOHNYHO] Periplasmicl
CpeAuHU HACTajy OKpyrae e
OakTepujcke heauje -

IIpoToIIAaCTm!

Plasma
membrane
|




CTtpykTypa OakTepuja

Ilemtnaorankan

JeanHcTBeHa CTPyKTypa IIpOKapuoTa

/lMHeapHM TAVIKAaHCKW AaHAIl: ABa
aATepHaTUBHO Be3aHa Iehepa, a To cy
N-aumernaraykosamus n N-
alieTMAMypaMIHCKa KICeAHa.

3a cBaKy pe3uayy MypaMIHCKe
KMCeAMHe je Be3aH TeTparemnTinj

IlertuaHe Bese u3meby
TeTparelTiAa Ha ABa AaHIla YHaKPCHO
I10Be3Yy]y IAMKaHCKe AaHIle 4iMe ce
dopmupa TpOANMEH3MOHAAHA . f:r‘:r?c',yg‘i"e,
PUIMIAHV MaTPUIKC.

/An3o3nM (mpucyTaH y cy3ama M APYITVIM TeaeCHVIM
TeYHOCTMMa) 11ena [1-4 ramko3naxy sesy nsmeby
MypaMMHCKe KyceanHe U TAyKO3aMIHa



CTtpykTypa OakTepuja

‘heanjcku 3ua G-0akTepuja

O-specific Poiin Lipopolysaccharide
side chains of LPS (LPS)

Lipoprotein
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CTtpykTypa OakTepuja

a Bacterial cell (E. col)

& Architecturs of Bpopolysaccharide
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CTtpykTypa OakTepuja

heanjcku 3up G-OakTepuja

Cnosamme MemOpane Gram- OakTepujamMa Aaje IpesHOCTU:

1) $opmupame nepuriiaasme Koja caap>Ku €eH3Me KOojU YIeCTBYjy Y
AVTeCTVjU U 3alITUTH OaKTepujcke heauje 1 mpoTenHe KOju Cy Ba>KHU Y
TPaHCIIOPTY U XeMOTaKCH;

2) mpeAcTaB/ba IIOBPIIMHCKY CTPYKTYPY €a jJaKM HeTaTUBHUM
HaeAeKTpucameM IITO je BaKHO 3a M30eraBarbe ¢paromnmrose 1 3a
130eraBarmbe akTUBallyje KOMIIAeMeHTa; 3

3) Oapwujepa koja oHeMoryhasa Ipo4a3ak OIlacCHUM MaTepHujamMa Kao LITO Cy
AN303UMU A0oMahMHa, )Xy4He COAY, eH3MU AUTeCTUBHOT TpaKTa ¥ MHOITL
AHTUOUMOTULIN.



Crpykrypa OakTepmuja

AIINMAOPESVICTEHTHE bAKTEPUJE

‘heaujckut 314 caagp Xy BeAVKe KOANYMHE BOCKA, CAOXKEHIX
yI/bOBOAOHMKA AYTOTI AaHIla ca mmehepuma u apyrum
Moaupukyjyhum rpynama

Boiiranu ca10j ce mpenanhe ca MypenHoM, moanucaxapmuauma u
ANINAVIMA IITO oMoryhasa MUKPOOpPTaH3MIIMa He CaMo 4a ce
OAYIIPY MHOTMM IIITETHUM XeMJKaAlujaMa Beh 1 3aiuTuTy oa
A€YKOLITA.

Llena oBe 3armTure je BeOMa CIIOp pacT OBUX
MUKPOOPraHmn3ama, MOXJa 3aTo IITO je CTOIIa yIIrjarba
XpaHAMBUX MaTepyja OrpaHYeHa BOIITaHM OMOTadeM.
(xymaHm Oanna TyOepKya03e ce gean Ha 24 cata).



CTtpykTypa OakTepuja

heaujcka memOpaHa

Oligosaccharide

Integral

protein
Integral

protein Hydrophobic
‘ o helix

Glycolipid

Membrane

lipids \
Peripheral §\
Phospholipid protein ’

borara nporennnMma, He cagp>Ku crepoae

Mecto cunTese DNK, noanmepa heaujckor 3auga n MeMOpaHCKIX AUIINAA
"heaujcko aucame

IIpoTrenHu yKbydeHN y XeMOTaKCy, aKTUBHI TPaHCHIOPT

Cexpenyja ersonporenHa

¢ yHKIMOHAAHO eKBUBaleHTHa BehnHu oprateaa y heanju eykapmuora

¥ Fotece



Crpykrypa OakTepmuja

daareae, nman

daareae:

IIPOTENHCKe CTPYKType
(paareamHcka BaakHa) Koje
oMoryhasajy KpeTame I
KAacupUKaLyjy Ha OCHOBY
(paaresapHOT aHTUTEeHa

B AA TN BT s
B S R e

<)
= 1% ~E g
* e g o

Flagella

Inamn:

IIPOTEUHCKe CTPYKType (IIMAVH)
1) 3ajeannuxmn (aaxe3uHu)

2) cekc nman (KoHjyraruja)



CTtpykTypa OakTepuja

Jesrpo, core

1. I'panyanpaHa nuTonAasma UCIymeHa puoo3oMmMa
OcHoBHa cTpyKTypa pudosoma je 50S rays 30S oguocHO ykyrHO 70S
(moaceha Ha puOo30Me eyKapMOTCKIX heAanja, aau je MambU IIITO
oMoryhasa ge/a0Bame BeAMKOr Opoja aHTUMIMKPOOHIX areHaca)
LTutockeaer (y3 IIennTMAOrAMKaH Aaje o0AmnKa heaujn)

2. Hykaeomng,
Asocrpyku xeankcH DNA saHa1 oprannsoBaH y Cyliep HaBOJHILLY, HEMa
jedapHOr oMOTaya, jedaH XpOMO30M

3. Ilaasmuan
Maze, LupKyaapHe apoaaHdaHe DNK, n3asojeHe og xpomosoma,
PeILANKYjy ce He3aBUCHO 04 XpOMO30Ma, KoAupajy OpojHe ¢pakTope Koju
OakTepujama oMoryhasajy 4a 13a3oBy 0D0aect Baciatnl A Hlastokis




CTtpykTypa OakTepuja

Coope

AexuApypaHe MeTab0ANYKI HeaKTVBHe (popMe Koje DakTepujama
oMoryhasajy npe>kuBbaBarbe y A0LUIUM yCAOBUMA

I13y3eTHO OTIIOpHE Ha BIICOKe TeMIlepaType (KaanyjyM AUIIMKOAVHAT)

OrriopHOCTHU CIIOpa AOIIPUHOCH CIIeLIMjaaAHV OMOTa4 KOjI Ce CaCTOjU 04
MeMOpaHe cIIope Koja je eKBIBaJeHTHa heAanjckoj MeMOpaHy;

Aebe0T KOpTeKca KOjI ce CacTOj! 04, crielirjaAHux popMu
ITeNITUAOTAMKaHa; OMOTa4da KOji cCaap Ky HepacTBObUB IIPOTENH ca A0CTa
LIVICTeMHa U KepaTuHa; U CHOAballliber OMOTada 04, AUIIOIIPOTeMHA I
YI/beHIX XVApaTa KOjU ce Ha3VBa er30CIOpujyM

HI/ICy PEIIPOAYKTMIBHE CTPYKTYpPE



CrpykTypa OakTepmuja

Coope

Criopyaanmja: npoitec
KOJUM BereTaTVBHI
004K DakTepuje y
AOIIVIM YCAOBMMA
CIIO/balllibe CpeAVHe
IpeAas3n y CIopy.

I'epMmunammja: riporec
KOJVIM CIIopa y
II0BO/bHUM YCAOBUMaA
IIpeAa3) y BereTaTuBHY

bopmy.

Free spore

—. _Spore coat

Vi

Cell division

L — Exosporium
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Spore coat

Cortex | ysis of fo
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MeTtaboan3am OakTepmja

Paszanke namebhy Mmeraboamsma OaKTepyjCKIX M XyMaHUX
heanja:

bpsuna: bakrepuja uma 10 20 100 myra Op>ke MeTaboamuke
IIpoliece

1 Ip1AaroasMUBOCT: KOPUCTE BeOMa pa3AnduTa jeAbherba
Kao M3BOP eHepIyje U MMajy BeoMa pa3AnduTe
HYTPUTUBHE 3aXTeBe.

]eAHOCTaBHOCT: CMHTETUIIY MaKpOMO/eKy./e Ha BeoMa
AVIHaMI4aH HaulH, caMO Kaja VM je ITOTpeOHO.
JeAMHCTBEHOCT: HeKM OMOCHMHTETCKH IIPOoLlecH Kao MITO Cy
OHI1 KOjUIMa HacTaje MenTUAOTAVKAaH, AUIIOIIoAMCaXapua, U
TOKCUHI CY jJeAMHCTBEHU 3a OakTepuje.
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MeTtaboan3am OakTepmja

ITpey3sumame MaTepuja U3 OKpy>Kerba
Peakiiuje kojuMa ce 4001ja eHepruja

Peak1iuje O1ocuHTes3e
Peaknuje nmoanmepusaruje
Peaknuje yapy>kuBarba
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MeTtaboan3am OakTepmja

IIpey3umarbe MaTepuja U3 OKpPy>Kema

‘I[Ipocra audysuja
*Oaakmana andysuja
*AKTMBHM TPAaHCIIOPT
*I'pancaokarja

Solute-
binding
protein

Transporter Periplasm
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MeTtaboan3am OakTepmja

Peakniuje xojuMa ce 4001ja eHepruja

*DepMeHTalIja
‘Pecrimparija

Ha ocHoBy koMOMHa1je gBe KapaKTepUCTUKe, pe3MCTeHIIVje Ha KMCeOHMK 1
CIIOCOOHOCTU Aa KOPUCTe MOAeKyAapHI KIMCeOHNK Kao (PUHAAHU aKLeITOP
eAeKTpoOHa, DakTepuje ce Aeae Ha 4 rpyme:

AepoOne OakTepuje 3axTeBajy KMCEOHMK KOjI MeTaOOAMUIITy IIPOLIeCOM pecrpanyje.
AnaepoOHe DakTepuje He MOI'Y Aa PacTy, AN UX yOMja KMICEOHUK U KOPUICTe
MICK/bYIUBO Ipouec pepMeHTaluje.

dakyaraTuBHe DaKkTepuje, a TO je BehHa I1aToreHa, BeoMa 400po pacTy y aepoOHUM
11 y aHaepOOHNM yCAOBMMa. Y KOAMKO UM je AOCTyIIaH KMCeOHMK 00aBAbajy
pecripalnjy, yKoAMKO HeMajy KIMCeOHIK OHe 00aBaajy pepMeHnTanyjy. Heke
dakyaTaTBHe DakTepuje o0aBAbajy (pepMeHTaljy Yak U Kaja je KMCEOHUK AOCTYIIaH.
Muxkpoaepoduane Oakrepuje cy Herge Ha cpeaunn. One 3axresajy 5 20 10%

KJICEOHNKA 3a OIITMMaAJaH pacT, U YHyTap OBe I'pylle Cy HeKe 3HadajHe IIaToTeHe
OakTepuje.



MeTtaboan3am OakTepmja

Peakniyje OocuHTe3€

CrnienimgumyuHoCcTU OMOCHHTE3e y DaKkTepujama:

Cunresa poaHe KuceanHe (1IM1/bHO MeCTO AeA0Batba

aHTUOMOTUKA)
ADP pubosmnaanyja (MexaHm3aM AejCcTBa HEKMX TOKCIHA)



MeTtaboan3am OakTepmja

Peakiiyje noanmMepusanyje u yApy>Kimparba

-1 $ R
§ '21—> w o i
ij J ‘,%iﬁ § ki 3 A
A= A\ Vs E A 7\',‘&# S gi%g:atlon é\ 3 5
Pernaukarmmja DNA yBek nmouume Ha
crierijaAHUM MeCcTMa Ha XpOMO30OMIMa 1 P Y
oJBuja ce Omanmpekmnono, cuatesa DNAje & é/ﬁ
2
CeMMKOH3epBaTMBHA IIITO 3Ha4M Aa CBaKN 3

AaHary DNA cayxu Kkao MaTpulia 3a CUHTE3y
KOMIIZ€MeHTapHOTI AaHIla.



MeTtaboan3am OakTepmja

Peakiiyje noanmMepusanyje u yApy>Kimparba

Tpaunckpunimja cey
OakTepujaMa pa3ANKyje 04
Iporeca y eyKapuOoTCKIM
heanjama 110 ToMe IITO CBe
dpopme Oakrepujcke RNA n
mRNA, tRNA u rRNA
cuHTeTuIre uctu ensum RNA
ImoavMepasa U IITo ce
OakTepujcka mRNA ce
CUHTETHIIIe, KOPUCTU U
Aerpaaupa Beoma Op30 y POKY 04
HEeKOAMKO MIHYTa U TO CBe Ha
1ICTOM MecCTy.

Tpancaanmmja mRNA oasuja
CUMYATaHO ca TPaHCKPUIILVjOM

Growing —>
polypeptides

o)

polymerase

Polyribosomal
complex



MeTtaboan3am OakTepmja

Peakiiyje noanmMepusanyje u yApy>Kusarba
CuHre3a nenTuaorankKaHa

o UDP derivatives of NAM and o NAM-pentapeptide is transferred
NAG are synthesized (not to bactoprenol phosphate. They
shown). are joined by a pyrophosphate

o UDP transfers NAG to the bactoprenol-NAM-

pentapeptide. If a pentaglycine interbridge is
required, it is created using special glycyl-tRNA

bond. molecules, but not ribosomes. Interbridge
UDP—NAM formation occurs in the membrane.
L-Ala L-Ala
eSequential addition of amino
acids to UDP-NAM to form the
NAM-pentapeptide. ATP is used o-Glu
to fuel this, but tRNA and sk Cycloserine © The bactoprenol carrier transports the
ribosomas are not invelved in completed NAG-NAM-pentapeptide
forming the peptide bonds that @) L-Lys (DAP) repeat unit across the membrane.
link the amino acids together.
Ol ia Lipid| UDP—NAG Lipid 1
Cytoplasm Pentapeptide Pentapeptide

UDP—NAM — pentapeptide

Bacitracin

Periplasm ®@E

Peptidoglycan — NAM —NAG

Pentapeptide Vancomycin

a The bactoprenol carrier moves back
across the membrane. As it does, it
loses cne phosphate, becoming
bactoprenol phosphate. It is now
ready to begin a new cycle.

o Peptide cross-links between peptidoglycan
chains are formed by transpeptidation
(not shown).

\,Bactoprenol v
I@ NAM —NAG

Pentapeptide

eThe NAG-NAM-pentapeptide is attached
to the growing end of a peptidoglycan
chain, increasing the chain's length by
one repeat unit.

https://www.youtube.com/watch?v=t]3pV]Jo]Dv8



AeoDa n pacT OaKkTepuja

Pact OakTepuja y KyaTypu 3aBucu o4 Tpu pakropa:
BpCTe OakTepmja,
X€eMIjCKOT cacTaBa MeAVijyMa I
TeMIleparype (IIC1Xpo-, Me30-, TepMO- (priaHe)
bpoj BehuHe nmatoreHnx Oakrepuja ce y ONTHMMaAHUM yCAOBMMaA YABOCTPY4U
3a 30 20 60 muHyTa, usysetrno 20 catu 3a HeKe BpCTe.
Aeae ce OHapHOM A€000M.

Stationary

Logqviable erganismsimL

4 8 12 16 20 24 28 32 36
Growth time (h)



Aaparniraniija Oakrepmuja

*KOoHTpOaa aKTMBHOCTH eH3uMa

aaocTepmu4Ha KpajmiuM IPOAYKTOM
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Aaparniraniija Oakrepmuja

*Konrpoaa ekcripecuje reHa

bps3uHa cuHTe3e npoTrenHa (eH3MMa) je peryAyicaHa TPaHCKPUIILIMOM TeHa
(KOHTpOANCameM 3allounmbamba TpaHckpunnuje) jep ce mRNA sBeoma Op30
pasrpabyje Tako aa ce cuHTe3a ogpebeHor en3uma Op30 racu aau ce u Op3o

yKy4yje.

Behuna rena y Oakrepujama cy opraHns3oBaHl KaO MyATULIVICTPOHCKH
ortepoHn. CermenT DNA Koju Koaupa ogpebenn rmoanrientiig je ImCTPOH.
OrnepoH je jeaHUIIa TpaHCKpUIILMje Tj. GUCTPOH U OArosapajyha
jeanoaandana mRNA.

CTpyKTypa TUIIMYHOT OIIepOHa oApa3yMeBa: perroHe IPOMOTOPa,
oriepaTropa, HUCTPOHAa I TepMIHaTOpa.

Pernipecopit/ akTuBaTopu ce Be3yjy 3a peroH oliepaTropa 1 Tako peryAuIiy
TPaHCKPUIILIN])Y.

I'py1ie reHa Koje KOHTpOAUIIY He3aBICHY OIIEPOHU MOPajy YAPY>KEHO Aa
Aeayjy Aa Ou heamnja oagropopraa Ha HeKy IIPOMEHY Y OKPY>Kely ce Ha3!Bajy
peryaoH.



OHTpOJAA eKCIIpecyje reHa

Promoter DNA
Opera

Reprc_assor No transcription or
protain

A. Negative control of an inducible gene
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Transcription occurs or

Repressor
protein (aporepreasor)

B. Negative control of a repressible gene

Activator !lmding site

No transcription
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Activator
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C. Positive control of an Inducible gene

Transcription occurs

Activator
protein

D, Positive control of a repressible gene

Activator
protein

RNA
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Activator
protein

polymerase

Transcription otéurs

No transcription

Transcription occurs

No transcription




[IpexxuBmaBame OakTepuja

MexaHn3mMu nmpexmnsbaBaiba OakTepuja

*Peryaonu heamujckor crpeca
*Enaocriope

*CranimoHapHa ¢asa pacra
"[lokpeTbUBOCT M XeMOTaKca



[IpexxuBmaBame OakTepuja

MexaHn3mMu nmpexmnsbaBaiba OakTepuja

*Peryaonmn heamnjckor crpeca

“*Y OATOBOPY Ha HYTPUTNBHU CTpeC, Ha IpUMep YKOAMKO HeMa
AOBO/bHO TAyKo3e, heanja Mo>ke ga IIpeycMepu eKCIIpecHjy CBOjIIX I'eHa
Ha aATepHaTVBHE M3BOPeE YI/bEeHNKA KOJU CY IPUCYTHU Y OKPYKeIbY

“*yKkoanko heamnja npe>xusu omreheme DNA akTnBupa reHe xoju cy
yKkabydeHN y pertapanyjy DNA, a y Toky perntapariuje ce 010Kupa
heanjcka aeoba



[IpexxuBmaBame OakTepuja

MexaHn3mMu nmpexmnsbaBaiba OakTepuja

"EHpocmope

’0

¢ 'heamnja xoja pacre MOXe ga IIPeXXNBU AYT HeprOJ BpeMeHa 0e3
pacra 'y ¢popmu criope; y HeKOAUKO Bpcra G+ Oakrepuja ce oaBuja
criopyaanyja , akTuBallfjOM HEKOAMKO peryA0Ha 41joM
KOOPAVHIICAaHOM aKTMBHOIIINY HacTaje eHA0cIopa.



[IpexxuBmaBame OakTepuja

MexaHn3mMu nmpexmnsbaBaiba OakTepuja

*CranpmoHapHa ¢asa pacra

“*CBe DakTepuje ce aganTupajy Ha CIIOballlibe YCAOBe IIPeAackoM y

cTallMoHapHy a3y pacra.

bakrepnjcke heanje y cranuonapHoj a3y pacra ce pa3ANKyjy
MOPQOAOLIKI O €HAOCHOPa, Pe3UICTeHTHe Cy I MeTa0OANYKY HeaKTVIBHE,
1Majy YBpIINM OMOTa4 U YBPCTO IaKOBaHU XPOMO3OM.

“*OBakKBa cTama Cy BakHa y 004ecTyMa Kao IIITO Cy TyOepKyA03a Koje UMajy
AYT IIepUo/ AaTeHIlyje rocae nHpeKIyje.



[IpexxuBmaBame OakTepuja

MexaHn3mMu nmpexmnsbaBaiba OakTepuja

"llokpeTsMBOCT M XeMOTaKca

“*XeMoOTaKca je yCMepeHO KpeTarbe Ka XeMIjCKOM aTpaKTaHTy IITO Aabe 04,
XeMIjCKIX perleleHara, a OMoryhasa je MOAeKyAapHV CeH30PHU CUCTeM
KOJ/ IMa MeMOpHjy 1 ajarrarnujy.

XeMmoTakca MMa yAO0Ty U Y Hpe>XXUB/baBalby jep oMoryhasa ns0erasame
TOKCUYHIIX CYIICTaHIle, aAl U y IIPOMOLIMjI pacTa.

Mo:ke aa Oyze n pakTOp BUpyAeHLyje jep OAaKIllaBa KOAOHU3ajy
aomahmnna.



I'eHeTnKa OakTepmja

Ctuirame pasHOAMKOCTH, ciennpMIHOCTYN OakTepujcke heanje
KOpUCTe

- mpoljece MyTaliije 1 peKOMOMHaLje Kao U eyKap1oTcKe heauje,

- BeOMa MOhHe MexaHI3Me 3a pa3dMeHy I'eHeTCKOT MaTepujaaa Mehy codom

TPAHCIIO3ULIN]A

TpaHcdep TpaHCIO3UOMAHNX eAeMeHaTa (MHCepIIMOHMX CeKBeHIIV I
TPaHCIIO30HA) ca jeAHOT XpOMO30Ma Ha APYTH, ca je4HOT Ha APYIO MeCTO
YHyTap MCTOT XpOMO30Ma, nan n3mehy xpomosoma n naasmmga

MHceprimmoHe ceKBeHIIe: TeHV YNji CY HPOAYKTI YKAbYYEH! Y
TPaHCIO3ULN]y U y peryAalyjy coICTBeHe (ppeKBeHIIje, 13a31Bajy
MyTaluje.

Tpancniozonn: rpancnosnonany cermenTy DNA koju caapxe u goaaTtHe
reHe KOjiu Cy HeOIIXOAHM 3a TPaHCIIO3ULIN]y; cCajp>Ke IreHe KOji MOTy Ja
KOAVpajy MOAeKyle KOjU Aajy ogpeheHe KapaKkTepucTiKe DaKkTepujaMa
(AHTUMIKPOOHA pe3NCTeHIrja, MeTadoAM3aM)



I'eHeTnKa OakTepmja

Ctuirame pasHOAMKOCTH, ciennpMIHOCTYN OakTepujcke heanje
KOpucTe

- Ipollece MyTallije ¥ peKOMOMHalje Kao U eyKapuoTcke heanje,
- BeOMa MOhHe MexaHI3Me 3a pa3dMeHy I'eHeTCKOT MaTepujaaa Mehy codom

PASMEHA I'EHETCKOI' MATEPUNJAAA

*'pancpopmanyja (ca000aHa DNA)
*'paHcaykiiyja (Oakreprodar)
=KoHjyranyja (AMpeKTHI KOHTaKT ABe heauje)



I'eHeTnKa OakTepmja

Ctuirame pasHOAMKOCTH, ciennpMIHOCTYN OakTepujcke heanje

Tpancpopmanmja ; l‘g f%m

Bacterial
chromosome

Komnerennuja
Pasrpaama/pexomOuHanja DNA

‘ Uptake

% of DNA

4 Q

Integration by ﬁ{ \
nonreciprocal \

recombination Degradation

Stahle transfarmation LInsuccessful traannrmatmn

https://www.youtube.com/watch?v=MRBdbKFisgl



I'eHeTnka OakTepuja

Ctuiame pa3HOAMKOCTY, crieninPpUMIHOCTU OaKkTepujcke heanje

Tpaucaykija

Phage DNA Bacterial
chromosome

Phage injects Exposure to

New phages ' / its DNAinto stress such as
can b|pd to e/ _cytoplasm. V= UVlight triggers
bacterial ﬁ —_— \\ & excision from host
cells. / \ chromosome.
: . N
_ _ Lytic cycle N
o \
) ‘ ‘
/ A ¥/ Phage DNA PR 7/
t«:s 7 Celllyses S/ integrates —— R
> A and releases ¥, into host
the new phages. v \\ chromosome. /ﬁ
/L% Phage DNA Py A . Prophage DNA

directs the is copied when

synthesis of cell divides.
| many new
/' phages. Prophage

e g — -~

YMepenu ¢ar/mpodgar; An3oreHuja

I'eHepaan3oBa / crienijaam3oBaHa TpaHCAYKIIMja
https://www.youtube.com/watch?v=3DP-MAhrOYY https://www.youtube.com/watch?v=hFwAQOaBX5bE



I'eHeTnKa OakTepmja

Ctuirame pasHOAMKOCTH, ciennpMIHOCTYN OakTepujcke heanje

§7 Chromosome

Type IV
"F{ . N 9
Plasmid ——O bridge
A B

secretion
,m

‘; fragments

Recombined
fragment

Konjyramnmja

“Konjyratusuu naasmuman

“QopMupame KOHjyraTuBHIX MOCTMNha

Pasasajarbe DNA naasmuaa, 1 s2anar
0AAa3yu y HOBy heanjy

“CunHre3a KOMIIA. AaHIIa

“LupkyaapHu 1aasMum A MHTErpanuja
y XpOMO30OM

Recircularizing

plasmld Plasmid

https://www.youtube.com/watch?v=Gfm2LNqTD

Plasmld



IlaTorenesa 0akrepujckux MH@eKIyja

Aedununuje

IlaTOreHOCT je crtocOOHOCT D110 KOje DaKTepujcKe BPCTe Aa Y3POKyje
00aecT Koa 0ceTbUBOT AoMahuHa.

IlaToren je OakTepujcka Bpcra Koja je CriocoOHa Aa 13a30Be 001eCT YKOAUKO
ce Habe y MOBO/HUM ycA0BUMa y AoMahnHy.

BupyaeHTHOCT je cTerneH I1aToTeHOCT! (HIICKa, yMepeHa, BICOKa,
eKCTPEeMHO BICOKa)

KoMmeHcaan ctaaHO Cy CTaAHO NPVCYTHU Y OPTaHU3MY U IbUIXOB OIICTaHaK
3aByCcH oa aomahmuna.

OnopTyHUCTHYKI IIaTOTeHM Cy IIpOAa3He BPCTe KOje KPaTKo OIICTajy Y
OpraHU3MYy, aAUl YKOAVMKO A00Mjy IPUANKY MOTY Aa 113a30By 00AeCTH.
IIpMmapHM naTOreHyM cy OaKTepuje Koje y3poKyje MHPpeKjy 1 001eCT KOA
IIPeTXOAHO 34paBux ocoda.



IlaTorenesa OakTepujcKux MH@peKIMja

Aedunuiije

V1] eKTMBHOCT je c1OCOOHOCT MUKPpOOpraHu3ma da npoape y gomahusa,
IIPe>XXMBU U Pa3MHOXKMU Ce.

Vudexnmja o3Hauasa IIpoA0p, IIpeXKNBAbaBatbe I pa3MHOXKaBatbe
MUKpOOpraHmusma y gomahnny.

INndexnyja koja je npahena omrehemem TkuBa gomahnHa ce o3Ha4aBa
nH@$peKTNBHA 004eCT

Iudexnyja:
lnanapeHTHa/AcuMnromarcka
Manngecrna/Cumnromarcka (MHpeKTUBHa 004eCT)



[laTorene3a OakTepmjckmux mH@eKIja

ugexnmje cy pesyarat KOMILAeKCHe
MHTEePaKIyje MUKpOOpPraHm3aMa u
aomahmHa



IlaTorenesa 0akrepujckux MH@eKIyja

Aedunuriyje

* Pesepsoap mHdeKIyje - IpupogHa CpeAHa y KOjoj [TaToreH
HOPMAa/HO >KVBJ U 13 KOje MO>Ke 4a ce IIPeHece Ha OCeT/bUBOT
AoMahnHa

« M3Bop nmupeknmje - xuso Onhe, mpeameT, CyIiCTaHIla OJaKAe
ce MH(QEKTVIBHI areHC IIPeHOCH Ha 0CeTAhUBOTI goMahnHa
—  KAMIIOHOIIIEe
— 00oaean
— KNMBOTUIHLE
—  4YOBEKOBO OKpPY>Kerbe

« IlyT mpeHoca:

— AVIpeKTaH KOHTAaKT, TPaHCIIAalleHTHO, AOjebe,
TpaHcdy3uja, TpaHCIIAaHTalja

— MHAVIPeKTaH KOHTaKT, BOAa, Ba3AyX, 3eM/ba, XpaHa, BEKTOpU



IlaTorenesa OakTepujcKux MH@peKIMja

BPCTE NUH®EKIINJA

IIpema 6pojy u epcmu muxpoopzanuama...

ITpuMmapHa nHdpekI1ja je M3a3BaHa caMoO jeAHIUM I1aTOTeHOM;

CexyngaapHa nH@dek1ija ce HagoBe3yje 1AM KOMIIAVKYje IIpUMapHy
MHQeKUjy;

Memosura nHdekxIja je n3a3BaHa ca HajMaibe ABa MAY BUIIE Pa3ANIUTIX
I1aTOreHa

Pemndekimja je moHosHa nHQpeKIIMja M3a3BaHa VICTYIM IIaTOI€HOM.

ITpema mecmy Hacmanxa...

/loxaana nH}eKja HacTaje Kaga MUKPOOPraHu3aM OCTaje Ha MecTy IIpojopa
(audrepuja);

dokaaHa 1A XapuinHa nH}eKIja je oHa MH(]eKIIja Koja je orpaHn4eHa;

I'enepaamsoBana nH(eKIMja HacTaje Kao IocleAunlia mmpema
MUKpPOOpraHy3Ma I10 YUTaBOM OPTaHI3MY, XeMTaoTeHO, AUMQOTeHO I per
continuitatem.



IlaTorenesa OakTepujcKux MH@peKIMja

BPCTE MUH®EKIINJA

* JaTporena: oHa KoOja HacTaje 11ocae oApebeHnx TeparnjcKux
11 AV[JaTHOCTUYKVIX MHTEPBEHII]a;

* boanmuka (MHEHTpaxocnmTaaHa): OHa KOja HacTaje KOZ
HEeKIX [MalyjeHara y O0AHINYKOj CpeAVHY;

* Onmoprynucrmdka nHdpeKIyja je n3a3BaHa yCAOBHO
[TaTOreHVIM MUKPOOpTaHu3MIMMa 1 cpehy ce uamy
OOAHUYKO] CpeAVHN UAU KOA UMYHOAe(PULIMjEHTHIX 0co0a.



IlaTorenesa OakTepujcKux MH@peKIMja

Mukpoopranusam (OIIOPTYHUCTA VA IIaTOT€H) Aa
Om n3a3Bao 00aeCcT MOpa aa:

"0Oyae criocobaH ga ybe y opranusam aomahmna

"Habhe jeAMHCTBEHY HUIITY

"1130€erHe, 3a001bhe nau peMeTy HopMaaHy oA0paHy AoMahuHa
"ce pellAMKYyje U HaHece IITeTy AoMahuHy

"MOpa 4a OCTaHe 40BO/bHO AYTO Yy J0MahyHy KaKo Ou ce Ha
Kpajy IIpeHeo Ha HOBOT OCeTAbNBOT goMahnHa

Ncxoa Mmoxe ga Oyae pasanunt, mooebhyje nan
a) MH(pEKTUBHM areHC AN
0) aomahun,
1AM Hay4de Aa B) KOer3suCTupajy.
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IlaTorenesa OakTepujcKux MH@peKIMja

Yaa3ak MUKpOOpraHmsamMa 1 caBaajasarbe Hecrierpmane
VIMYHOCTU A0oMahuHa:

‘eI TeAHe IIOBPIIHE,
*CeKpeTy,
scrierijaaAHu epekTU: 1nAMje, TIepuCcTaaTuKa, UCIINPabe. ..
m Innate Defenses Against Colonization with Pathogens

MECHAMICAL CILIATED COMPETITION BY LYMPHOID: FLUSHING EFFECTS SPECLAL

SITE BARRIER EPMTHELIUM MORMAL FLORA MUCUS zlgh FOLLICLES LOWPH OF CONTENTS PERISTALSIS FACTORS

Skin e - + - - - 4 - - Fatty aods from
action of normmal flora
on sabum

Conjunctiva ++ = = — + — - i+ - Lysoeyme

Ciropharym: ++ = -+ — + s = ++ —

Upper respiratory .- - ] ES - s - o - Turbinate baffles

tract

eddle ear and - et - e - - + -

paranzsal sinuses”

Lovweer resparatory 4+ -+ — 4+ —+ Yes — — - Mucodlizry escalator,

tract” abvec|zr macrophages;
cough reflex

Stomach - - - R - - et + - Production of
hydrochlonc acid

Intestnal tract .- - g pe e s - + e Bie; digestive enrymes

“agina e - g + - - aef - - Lactobadllary flora
ferments

Urinary tract® .- - - - - - + g -

Tstarile in health
+, ++, +++, melative importance in deferse at each ste; — = unimportant



IlaTorenesa OakTepujcKux MH@peKIMja

Aaxes3nja:

MHTepaKilyja I1aa 1 peleritopa Ha heamnjaMa, ma oHAa MHTepakLyja
aaxe3VH+creInpUIHN pelenTop

2 i
@ . ) Pili

~ Attachment protein

Host membrane ——

Surface covering £
A B

IInau uMajy yA0ry n y Kpetamy 1 popMupamy
IIOKPETHMX MUKPOKOAOHM]a

buodpnam




IlaTorenesa OakTepujcKux MH@peKIMja

Muxkpoopranmsmim:

cTpuKTHO MHTpaheanjcku : orncrajy camo ynyrap heaunja
¢daxyaTaTuBHO MHTpaheanjckm: o11cTajy 1 U3BaH U yHyTap heaunja
aomahuua

VluBa3uja, yaasak y heanje:

A: aaxe3muja, ma MHTepaxIuja
MHBA3JHAa Ca MHTeIPYHIIMA
heanja gomahnna, na
aKTuBallja LUTOCKeAeTa
aomahmnna

b: engoriurosa (caeau nau
044a3aK y LMUTOCOA AU
OIICTaHaK y eHA0/¢paro-
AN3030MIMa)




IlaTorenesa OakTepujcKux MH@peKIMja

BEANUYNMNHA NHOKY/AYMA

OpOj NPpUCYTHMUX MUKpPOOPraHm3aMma

Cycpet ca Maaum OpoOjeM MUKpOOpraHm3aMa BepOBaTHO
Hehe aa n3a3suse MH(])eKqu6y, OOMYHO je MOTPeO0HO MHOTO
nHQEeKTUBHIX areHaca 4a Ou ce mpeBa3minay MexaHu3Mu

AOKaaHe oa0paHe.

Nudexmmje cy cKOpo Hem30eXHe YKOAMKO BeAVIKI OpOj
MUKpOOpTaHu3aMa rpoape y 4y0mba TKuBa, 01A0 U3 KOXe
Ha KOjOj MOTy ga ce Hahy MUKpOOpraHnmsMy, 1amn m3
KOHTaMIHMPAHOT 3eM/bUINTA AU APYTOT
KOHTaMVHHMPaHOT MaTepujaaa.



IlaTorenesa OakTepujcKux MH@peKIMja

OricTaHak y HOBOM OKPYXKeIby

Cugepodope: o0ezdehuBame HEOIIXOAHOT IBOXKDa

I130eraBame ypobheHe 1 credeHe MMYHOCTIU:

Moayaanuja PAMPs
I130eraBame paronmTose 1 IpeKkns akTupalyje KOMIIAeMeHTa
Muayxiiyja aronrose

AHTUTEHCKe Bapujanyje

A. Alternate pathway B. Classical pathway

Factor H
C3b C3b

Degrading d ‘ /ﬁ & P ‘ J ‘ / > Y Specific

C3b [ O N
R AL e
., X . i _ 5

Complement

I130eraBame OIICOHU3aIIVje sttt

- 2 s, "j/}.y“‘v < . ?
11 paronmTo3e @b

Capstle




IlaTorenesa OakTepujcKux MH@peKIMja

IMMupeme nHdpeKkyje 1 MyaATUIIAVIKALN]a

MI/IKpOOpFaHI/ISMI/I Ce Ianpe yraaBHOM HAKOH Pa3MHO>KaBdrbad Ha
YAa3HVIM BpaTlIMa

— IMIupemwe nHpekyje MOXe U 4a IIPeTX0AU pa3MHOXKaBaby
* Maaapuja

— Tponmsam

* IMlupeme naToreHa o4 yAasHuX BpaTa 40 LU/bHOT/IIV/bHUX
TKIBa
— Menunrutuc, Tudyc

— Aucemunanuja

* Illupeme nmaroreHa 13 1M/bHOT TKMBA Y yAa/beHa TKUBa
— I'enepaansaniyja - cerica



IlaTorenesa OakTepujcKux MH@peKIMja

Omreheme TKMBa HacTaje:

1. AJeaosamweMm camux OakTepuja, AMPEKTHO ommTeherbe,
13MeHe MeTa0oAan3Ma (Hajuerrhe cy rocaeauiia geA0Bamba
TOKCIHA)

2. IlepsucrentHuM nHpaamManyjckuM oAroBopoM (otok LTHC-
a, omreheme aaBeosa noAMMoOpPpoOHyKAeapuMa...

3. HeaaexkBaTHUM MMYHCKNMM OATOBOPOM goMahnHa
(Taa0>Kerbe MMYHCKMX KOMILAEeKca...)



IlaTorenesa OakTepujcKux MH@peKIMja

1) TokcHmu

Ersorokcumm: mporenHu Koje DakTepuja ceKpeTyje a TOKCUYHU Cy 3a byae.
AuctpuOyuyja heaujcknx peleritopa 3a TOKCHHe yrAaBHOM oapebhyje u
CTeIleH U HpUPOAY TOKCUYHOCTI.

AB TOKCHMHN

Er3oTrokcmHI KOju geayjy Ha HUBOY MeMOpaHe
XMaApOAUTUYKY €H3VIMIU

Cynepanrurenmn



IlaTorenesa OakTepujcKux MH@peKIMja

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display

1 @ Exterior
) Plasma B pH=70 Neutral pH
: i Vo exctony B't"d'"g C?lésfe nggglitglo: te
exotoxm site of B frt inding si
AB TokcuHuM (akTMBHa+Be3yjyha = /- 4
° ’/ " ‘ // / ‘ -,‘ \
cybjeanHumIIa) TN
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ErsorokcmHm Koju aeayjy Ha HUBOY
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o contents out o e —
f ; (low osmolarity) b
cocoticoey; /OIS v
rotein
Extracellular space P
i b iy
,(r.!) uuuuLy '({a-@ )
ﬁ:f) &)‘u'ﬂly ',f.) 2
Cytoplasm Exotoxin forms
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[laTorene3a OakTepmjckmux mH@eKIja

1

XMAPOANTUYIKI €H3VIMMN

KO/areHasa, X1jalypoOHIAa3a, AeOKCMPpUOOHyKAeas3a, eAacTasa (IITo
BEepOBaTHO OJaKIllaBa IMpemne MHPeKLje)

CynepanrTurenmn

CynepaHTureHu Kopucre
IIpednIly Be3yjynu AupeKTHO 1
MHC Mmoaekya (aau He y OKBUPY
aHTHreH-o0aBesyjyher >xaeba) u
TCR (aam He 3a aHTHUTeH Be3yjyha
MecTa), IOAVK/AOHCKa aKTMBalyja
T anmm¢ponura, HeaszexBaTHa
aKTMBHOCT OBUX heanja

(I/IHTGHSI/IBaH aAn IIOTIIYHO

Antigen-presenting cell Antigen-presenting cell HeadeKBaTaH IMYHCKI OATOBOP

tight ® 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

KOjU MOXXe Aa OyZe CMPTOHOCaH)



IlaTorenesa OakTepujcKux MH@peKIMja

1)
EnagoTrokcuH (annonnoancaxapug, LPS)

CBu epekTyt eHAOTOKCHHA cy ntocaeaunia geaosama IL-1 m TNF 4gugjy
IpoAyKUMjy ctumyaniie LPS
/lokaaHa nH(paamanyja - "

Cucremcku edekTi | ..psj i @ . — o
cells 3 =T

Iﬁl“ ns
Macrophage E‘/.Jagulatm

= __

Mature Reviews | Immunology



[laTorene3a OakTepmjckmux mH@eKIja

1) Edextn enagorokcmnua

Endotoxin
in small amounts

// \\.

Target ) Kupffer cells Neutrophils B lymphocytes

: ; Activation by
s Increase in Increase in — :
Activity ( T } ( roase W ( Activation 1 [ alternative }

Complement

pathway

v

\ Increased //

Fever Vasodilation antibody Inflammation
J synthesis \

A —_—

Endotoxin
in large amounts
/(AII of the above, plus)\

Shock Intravascylar
coagulation
B
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IlaTorenesa 0akrepujckux MH@eKIyja

1) ampexTHO omteheme - heamjcka cmpT

/nsa heauja

Mukpoopranmnsam IpousBoAM TOKCUH KOjU yTr4de Ha MHTeIrpUTeT heanjcke
MeMOpaHe (TOKCIH KaocTpuguja omrehyje heanjcky memOpany u ausupa
epUTpoLUTE).

Muxkpoopranusam ce pa3MHOXaBsa yHyTap heanje u nzasusa A3y U3HyTpa
(MHTpaLleaAyAapHU pacTa pukenuja u ocaodbabame nepokcnga Koju
omrrehyje heaujcky memOpany).

Muxkpoopranusam ce yMHOXaBa y heanjama gomahuna, aan napuumpase
heauje yonjajy uuroroxkcnmunu anMm¢ponntu nau heauje HecrienpimaHe
IMYHOCTH

ATIONTO3a

Hexn MuUKpoopranmnsmu, Kao 1ITO Cy mureae (13a3msad Au3eHTepuje)
yTU4y Ha OBaj IIpoliec IpUANKOM MHBas3nje heanja gomahuna, unme ce u
oOjalImbaBa HpexXuBbabambe [llnrese HakoH 1ITO je mpeysme ¢garonut. Hekn
BUPYCH, TIOIYT XepIlec BUpyca MOTIy Aa CTMMYAUIIY alloNTo3y y heanjama.
Hacynipor Ttome, Epstein Barr Bupyc 010K1upa aronTosy 1 TuMe MOXKe Aa
y3pOKyje becmpTHOCT heanja.



[laTorene3a OakTepmjckmux mH@eKIja

1)

IlaToAaOIIIKe M3MeHe MeTa0OoAM3MaA

Y HexuMm mH@exjaMa MUKpOOpraHu3mMu He youjajy heauje aupekTHo, aan
IITaK 13a31Bajy BeoMa TelllKe 00AecTy, IIOIyT TeTaHyca, 00TyAn3aMm, KoAepe,
11 BeAMKOT Kalllba. [TaTodpusnoaoruja ceake o4 oBux 001ecTu je pesyArat
TOKCIMHa KOje Ipou3BoJe OaKTepuje 1 KOjU Memajy HeKI KbYYHY aclleKT
MeTaDOAM3Ma Ha Hau4MH KOju IToAceha Ha akijyjy XOpMOHa UAU APYTUX
papMakoa0mIKIX edeKTopa.



[laTorene3a OakTepmjckmux mH@eKIja

1)

Mexanndku y3ponyu omrehema

MexaHnuka OIICTpyKI/ja V3a3BaHa

*cCaMIM MH(}EKTUBHIM y3pOUYHULIMIMa (OKAy3Uja IJpeBa ycae
nHpeKIje AcCKapucom)

*JH(pAaMaTOHUM OATOBOPOM Ha IbJIXOBO IIPVICYCTBO
(eaedpaHTHja3a U3a3BaHa NHPAaMaTOPHIUM OATOBOPOM Ha

dbnaapuje)



IlaTorenesa 0akrepujckux MH@eKIyja

2) IlepsucrenTHa mHpaamMaIyja

Hopmaann nadgaamMmaTtopHm 0AT0OBOP je Mad ca gBe OIITpUILe, Ny
aKyTHOj Y1 Yy XpOHINYHO] MHPeKMju (eH31Mn
noanMop¢oHyKaeapa yOujajy MUKpOOpraHmsmMe, aam ca gpyre
CTpaHe M3a3¥Bajy omrTeheme TKMBa ¥ MOTY Aa OIITETE

¢yHKIIMIje opraHa)

o aaBeoe 11ayha Mory ga ce uciiyHe noaAnMop¢poHyKAeapuMa I
Makpogaruma IITo oMeTa HopMaAHy OKCUTeHaLljy,

o y sarBopeHoM LIHC-a oTok koju n3asusa nHpaamaliyja MoxKe AMPEeKTHO Aa
13a3ose omreheme Mo3ra.

O Yy HeKVM XPOHUYHNM MH(peKIIjaMa Kao IITO je TyOepKyA03a KAVHIYKe
MaHIpecTallyje yrAaBHOM HacTajy 300T KacHOT TUIIa IIPeoCTe/bUBOCTI Ha
IIPOAYKTE MUKPOOpTaHu3aMa.



IlaTorenesa 0akrepujckux MH@eKIyja

3) HeagexBaTaH MIMYHCKV OATOBOP

o Peakije usmehy anturesa u coayOMAHNX aHTUTEHa
MMKpOOpraHmusaMa MoOIy Aa pe3yATy]y AeIO3ULIIJOM VUMYHCKIX
KOMII/ZeKca y TKMBMMa IITO M3a3MBa aKyTHe MH(p1aMaTOpHe
peaknyje, Tj. 00A€CT NMYHCKMX KOMILA€KCa, IITO Ce AelllaBa y
aKyTHOM ITIOCTCTPeIITOKOKHOM IrAVIMepyA0He(PPUTUCY.

o AHTUTeJa KOja ce IIPOAYKY]Y Y OATOBOPY Ha aHTUIECHE
OakTeprja MOI'y YHaKPCHO Aa pearyjy ca TKMBMMa U 3alI09Hy
ayTOMMYHCKHU ITporiec. OBa MOAeKyACKa MUMUKpHja je y
OCHOBI ITIOCTCTPEIITOKOHE peyMaTCKe IpO3HILIe.



Hopmaana mukpodgaopa



Hopmaana mukpodgaopa

YaaHoBu HOpMaaHe
MUKpodaope
ce ZepyHUITY Kao
MUKPOOPraHMU3MMU KOju ce

HaJlase Ha, IAN y TeAy
3APpaByX

oco0a

Behuna koersucrupa ca
bYAVIMA,

Oe3 M3asuBama IITeTe, a y
HEeKIM

cAy4ajeBuMa IIpy>Kajy BeAUKY
KopucT (MyTyaan3am)

Throat

Skin




Hopmaana mukpodgaopa

Pe3snaentHa Mmukpodaopa (cojesu koju popMmupajy
HUIIIE Y OgpeDeHnM MoApydjuMa Opranu3mMa u Ty
OCTajy TpajHO)

Tpansuropna Mmukpodaopa (cruye ce 13 OKOANHE,
MUKPOOPraHU3MH Op30 3ay3MMajy MecTa, aal Cy Y
KOMIIETUIIUjU Cca YAaHOBUMaA pe3udeHTHe paope NAn
Cy y CTaAHO] OOpOM ca MMYHCKMM MeXaHU3MIVMa
AoMmahnHa)



OcoOune MukpoopranmsamMa Koje omoryhasajy

yCIIeIHY KOAOHM3aIm]y

baKTepujcku agXe3uHHU

AHTHKOJI0HU3Yjyhe KapaKTepHCTHKe Kako 6akTepuje npeBa3ujiase oBe
aomahuna npooJiemMe

Cnupame MUKpPOOpPraHu3rMMa MPOTOKOM AnexepeH1yja 3a enuTesiHe hesnje (TOHOKOKe
TEYHOCTH ce npuuBpihyjy 3a enuTes yperpe)

HN36eraBame npeysrMama (MHEYMOKOK UMa
CJIy3aBy KallCyJ1y)
Y6ujamwe parouura (CTpenTOKOKE MPOAYKY)Y

Yb6ujawe MUKpoopranusama ¢arodTuma

JoMahuHa .
TOKCHH KOjU MIpaBH Nope y MeMbpaHU

HeyTpodua)
[Ipey3auMame XpaH/bUBUX CacTojaka of, hesuja

_ noMmahvHa (Heke cTadUI0KOKE JIM3UPAjy
HenoBo/bHO XpaH/bUBUX CaCTOjaKa

€pUTPOLUTE U KOPUCTE XeMOTJIOOUH Kao
13BOp rBoXkha)

Moaudukanyja noBpIIMHCKUX MOJIEKYJIA

MHxnbu1Mja pacta npoAyKIAjoM )
_ (munupa A) Tako Aa KaTjOHCKU NPOTEUHUH He
AaHTHUMUKPOOHHUX KAaTjOHCKUX NEeNTHUAA

MOTY Jia Ce BEXY

“* AduHnuTeT Ka ogpeheHnM perujama rnojeANHNX
MHQpEKTUBHIX areHaca



Yaora Hopmaane mukpodaope

*OnopryHuctnyke nHpeKyje
*CTuMyaanyja UMYHCKOT CUCTeMa

‘Eanmunanja (onemoryhasame KoAOHU3anyje
IIaTOreHrMa)

*Ya0ra y ucxpanu 1 MetadOAnU3MY bYyAN?

Aobpa 1 a0111a KOHBep3ja MHIeCTUPaHUX jeAUberba

IIlnkaamMmaT —— I[UKJAOXeKCaMIH (KaHIleporeH MoKpahHe
Oeluke)

TokcuuHn HUTpPO3aMIH Cce KOHBEPTYje aKTUBHOIINY OakTepuja
y Oe3olacHa jeaubemna.



Yaanosu HOpMaaHe MUKpodaope

Hajuyemhu y1aHOBM HOpMaJiHe MUKpoOdJope

. FpaM-HOBI/ITI/IBHe I‘paM-HeraTuBHe
JIoka/iM3anuja Apyre
Koke banuiu Koke banuiu
Corynebacterium N
Koxka Staphylococcus | Propionbavterium | / b /
GaLUIx
acnes
A-XeMOJIUTUYKHU
Opodapunkc CTPENTOKOK Corynebacterium | Neisseria Haemophilus Spirochetae
Micrococcus
_ Bacteroides
Nle6esno upeso Streptococcus Lactobacillus / Erre /
J B HTEepPUYHHU
als Enterococci Clostridium P
OaluIn
Baruna Streptococcus Lactobacillus / Bacteroides Mycoplasma




Indexnyje u odobema XKUBOTHUHA YUjI
Ce Y3pOUYHUIIN Y IPUPOAHNM yCAOBMMA
MOIY IIPeHeT! Ha 4OBeKa.

PesepBoaput: IIyMCKe >KVBOTUIbE,
rA04apy, MUILIEBY, UTA,.

Y3poununu: OakTepuje, BUPYCH, West Nile—

I1apa3uTy, I’/bVBe, pUKeLje, UTA. -Fever
IIyTeBu nmpeHoca: KOHTaKTOM, !
aAVIMEHTAapHIUM V1 aepOreHUM IIyTeM U .

IIPEKO BeKTOpa - KpIleby, KoOMapLu ity
IloamMoppHa KAVMHNYKa CAMKA 1‘;!
Y HaIloj 3eMbU Cy Haj3acTybeHuje: B

caaMmonea03a, Aajmcka boaectu  Brucellog

TPUXVHEA03a. £

Y 300HO3e€ cI1agajy joIl 1 aHTPaKC, g—vﬁ; >
OecH1A10, OpylieA03a, AeIITOCIINPO3a, - Eabies *
Tyaapemuja, Q rpo3HuUIIa, IICUTAKO33, Monkeypox EE—

TPUXUHEA03a, UTA.

IIpeBeniija u aeyeme 300HO3a UMajy
MY ATUAVCIIUIIAVHAPHU IPUCTYIL U
3axTeBajy 3aje4HINUKY capajrby AeKapa 1
BeTepUHapa.



AHTHOMOTHUIIN

Aepnannmuje

ABTHOMOTHLIVI: aHTUMIKPOOHH areHcu KOoju HOTUYY 13 MUKPOOpraHu3aMma,
Beh1Hy IIPOAYKYjy IbUBUIIE AV caMe OaKTepuje.

AHTMMUKpPOOHM areHCcH!: CyIICTaHIle KOje ce KOPIUCTe 3a Aederhe MH(PEeKTYBHIX
0oaecTu.

bakTepmnnuaHo geaoBarbe: aHTUMUKPOOHa aKTMBHOCT KOja He caMO Aa MHX1Oupa
pact Beh je u aeTaaHa 3a OakTepuje.

bakTepmocTaTcKo gea0Bame: aHTMMIKPOOHa aKTMBHOCT KOja MHXMOMpa pacT aan
He yOuja MIUKpOOpIraHM3aM.

Munnmasana MHXMOUTOpPHA KOHIleHTpanyja nay MIC: HajHI>Ka KOHIIeHTpanyja
KOja je crtocoOHa Aa MHXMOMpa pacT MUKpOOpraHusama in vitro.

Pe3ncTeHTHOCT: MUKPOOPTraHM3aM He MOXe 4a ce MHXMOupa KAMHUYKIAM
KOHIIeHTpallifjaMa aHTMMUKPOOHOT /AeKa.

CeH3MTMBHOCT: MUKPOOPIraHM3aM MOXe Aa ce MHXMOupa KAMHIYKIM,
TepalljCKMM KOHILIeHTpallijaMa aHTUMMKPOOHOT AeKa.

CnekTap o3HayaBa cBe KaTeropyuje MUKpOOpTraHu3aMa IIPOTUB KOjuX je ogpehenn
AHTMUKPOOHM A€K aKTVBaH.



AHTHOMOTHUIIN

_ Kapakrepucrinke aHTHOAKTEPHjCKHUX JIEKOBA

JIEKOBU/META Y BAKTEPUJAMA

KAPAKTEPUCTHUKE

p-nakTamu

Bakrepunuaau 3a Behuny 6akTepuja, ”HXUOHpPaAjy
MIPOTEHHE KOJU BE3Y]y MCHUIUITNH

Ilenuyununu

[Tpupoanu, nenunmins G,
MNESHUIUINH V

Henyje na G+ 6akrepuje u Ha Heke G- KoKe

HGHI/II_II/IJ'II/IHaSa PE3UCTCHTHU,
MCTULIUIINH

Cnu4HU Cy MPUPOAHUM, allU Cy PE3UCTEHTHH Ha
NEeHUIWIMHA3Y CTapHIOKOKA

[lIuper cnexkTpa; aMIULIUIVH,
AMOKCHUIINJINH

CnvyHu Cy NPUPOTHUM, ATk ©Majy Behy akTUBHOCT
npema G- 6akrepujama

[IpommpeHor crekTpa; THKapLWINH,
MUTIEepaLUINH

Beha aktuBHOCT pema G- Ganunuma ykibyayjyhu P.
aeruginosa u npema aHepoOrMa, KOMOUHY]jY ce ca
nHXHOUTOprMa [-IaKTamasa

Legpanocnopunu

AxTuBHHjH peMa G- GakTepHjaMa U Mamke OCETJHUBU
Ha JIECTPYKIHM]y B-JlakTamasa

Iedanekcun, nedoKCUTHH,
e TPUAKCOH, TeenrM

Kapoanenemu

Pesucrenthu Ha B-makramasy, nenyjy Ha Behuny G+ u
G- Gakrepuja, ¥ Ha aHaepoOe

HNmunienem, MmeponemMeH, TOPUIIEHEM,
epTareHeM

Monooaxkmamu

Pesucrentnu Ha -nakramasy, nenyjy Ha cBe G-
Oakrepuje ykibydyjyhu Enterobacteriaceae

A3TpeoHam

be3 B-1akTamMcKoOr npcreHa

BaHKOMI/ILII/IH, TCHUKOIIJIaHUH

Jlenyjy Ha G+ Oakrepuje

barutpanun

Henyjy na G+ 6akrepuje

https://www.youtube.com/watch?v=T8_MVXhOGWc



AHTHOMOTHUIIN

_I Kapaxkrepucruke aHTH0aKTEepPHjCKHUX JIEKOBA

JIEKOBU/META Y BAKTEPUJAMA

KAPAKTEPUCTHUKE

Amunoznukosusu

bakrepunuanu 3a G- aepoOHe U GaKkyITaTHBHE
OakTepuje

I'enTamunuH, ToOOpaMUIIUH

Tempayuxknunu

bakrepuocrarcku 3a oapehene G- u G+ 6akrepuje

TerpauukivH, TOKCOLMKIIMH,
WHOIMKJINH

Xnopamghenukon

BaKTepI/IOCTaTCKI/I, IIUPOKOT CIICKTpa

Makpoauou

bakrepuocrarcku 3a Behuny G+ 6aktepuja u 3a HeKe
MHUKOOaKTEpHje

EputpoMunivH, KIapuTpOMHULIMH,
A3UTPOMULIUH

bakrepuocrarcku 3a Behuny G+ n G-6akrepuja u a3a

Junkozamuou

aHaepoOe
Kinuuanamuma

bakrepuocrarcku 3a Behuny G+ Gakrepuja u 3a
Okca3zonuounonu .

MUKOOaKTEpHje
JInae3omn

CuHEeprucTUYKO JEjCTBO /1B areHca KOju JAeiyjy
Cmpenmozpamunu OakrepunuaHo Ha Behuny G+ O6aktepuja, ykibydyjyhu

Enterococcus faecium

KBunynpuctus, nagHonpuctux




AHTHOMOTHUIIN

KapakTepucruke aHTHOAKTEPHjCKUX JEeKOBA

JIEKOBU/META Y BAKTEPUJAMA

KAPAKTEPUCTHUKE

Dayopoxunononu

Baktpunmannau 3a Behuny G+ u G-6akrepuja

[unpodnokcaiyH, 1eBoQIIOKCAINH,
MOKCHU(IIOKCAIINH

Pugpamuyunu

Baktpunuaunu 3a Behuny G+ u Heke G-0akrepuje.
Kopuctu ce 3a jieuere TyOepKyIo3e u mpoQuiiakcy
MEHHMHTHUTHCA Mocie u3arama Neisseria meningitidis

Pudammnun

Cyndonamuan

bakrepuocrarcku 3a Behuny G+ u G-6akrepuja

Tpuneronpum

Ilonumukcun B, koaucTuH

Kopuctu ce y koOunanuju ca cynpoHaMmuanma 300r
CHHEPTHCTHYKOT JICjCTBA

Baktpunmonnam 3a G- 6akrepuje

JlanToMUITUH

bakrepuruano nejcrBo Ha G+ Gaktepuje
+




bMOAOIIKA OCHOBA 3A AHTUBAKTEPUJCKY
AKTUBHOCT

MexaHnsam aea0Bama /A€Ka je caMo jedHa 04 OCOOMHa Koje
oapeDyjy noTeHIjaAHY KOPVCHOCT A€Ka.

[IocToje Tpu BpcTe orpaHnyemna epuKacHOT AeA0Baba
aHTUOVOTYIKA KOjU Cy AMPEKTHO ITOBe3aHN ca HAYMHOM
FbVIXOBOI Ae/0Barba:

1. OpsuHa aeaoBama (DakTepUIIAHI/OaKTEPUMOCTATCKIA
AE€KOBN),

2. 0CeTAVBOCT MUKpOOpTaHM3aMa (BpcTa MUKpOOpTaHu3aMa 1
yca0BU MHOpEKIje) U

3. HexesbeHU edekTy Ha goMahmHa (aaepruja, TOKCMYHOCT).



MexaHmn3MM cTUIlakbAa
pe3ncTeHIVje Ha .

aHTMGMOTMKe Efﬂuxpump\/°®
’,_.-.-

e CuHTe3a eH3uMa KOjU pa3aaxy Antibiotic
aKTUBHI MOAEKY A :

* XeMmujcka Moaudukalmja AeKa
IIITO yTU4Ye Ha QYHKIU]y

I ¥ Antibiotic-resistance

genes

: /; < Antibiotic
L. /—\

Antibiotic-altering
enzyme

* CripeyaBarbe IPUCTyIIa METHU
MHXVOUIIVjOM IIpey3yMalba

e CripeyaBame IIPUCTyIIa V/bHO]
MeTu roBeharmbeM TpaHCIIopTa A€Ka
113 MUKpOOHe heanje

e Mo ‘Zl,I/ICl)I/IKaI_H/Ij a IIV/bHOT MecCTa Altered-antibiotic target

(Hajuenrhe)

= Antibiotic



OaKTepmMOCTaTCKU US OaKTepUIMAHN A€KOBU

" MuHumMaata MHXMOUTOPHA KOHIIEHTpaIMja O3Ha4aBa OAKTEPUOCTATCKI
KOHIIeHTpallljy AeKa, 04AHOCHO MIUHIMAaAHY KOHIIeHTpallljy AeKa Koja
MHXMOMPa pacT 6aKTeB]f<M]a a MMHMMAaJAHa OaKkTepuIigHa
KoHIleHTpanuja (MbK) o3nauaBa MuHMMaAHy KOHIIEHTPaLjy A€Ka Koja
oHeMmoryhasa gasbe gesbeme OakTepuja.

= Behuna arenaca koju cy OakTepuinaHm cy OaKTepiroCcTaTCKy Ha HVDKUM
KOHIIeHTpallyjama.



AudysuoHa MmeToga oapebmBama 0ceTHMBOCTI Ha
AHTMOMOTHKE

Inhibition zone

Bacterial £
growth

Antibiotic
gradient strip

MIC

Antibiotic . \
disk




Auayiyona meroga ogpebusama oceTrAMBOCTY Ha
AHTMOMOTHKE

(ACACHCRHCDCE

JUU W WY
pg/mL B 4 2 1 0.5 0

L MIC = 2 pg/mL




OaKTepmMOCTaTCKU US OaKTepUIMAHN A€KOBU

bakrepunnany u 0OaKTeproCTaTCKI A€KOBY HICY ITOAje AHAKO
epUKacHI y CBUM CUTyallyijama.

bakTepuocraTrcku Tepanmnja 3axreBa Aa ce akTUBUpajy
040paMOeHN MexaHU3MI goMahnHa ga Ou ce OakTepuje
eAMMIHIICaAe.

Axo je aoMahuH nMmyHoOZedpuIyjeHTaH 1AM aKo je MecTo
MH}eKIje HeAOCTYITHO aAeKBaTHOM Ae/A10Bakby MMYHCKOT
cucrema (€eHAOKapAUTIICA MAM MEHUHIUTIIC), OHAQ CY
OaKTepULIMAHY aHTNOVOTUILIV OOaBe3H!.



AHTHOMOTHUIIN

Tepamnuja IPMMeHOM BHIlle aHTMOMOTHKA

1. Cuneprusam (MO>Ke ga IIOCTOjU U Y TOKCUYHOCTH)
2. AHTaroHusam
3. Inaudepennuja

KomMm0OnHanuja aHTOMOTHKA je Heomnxoga y OpOojHUM KAMHUYKIM
cuTyanyjaMma:

/ledeme Temkux MHPeKIIja: CMHePIMCTUUKY epekaT KOMOMHaIje 011 MOrao

Aa nocturae OakTepuumAuau epekaT y HeTOKCMYHIM KOHIIeHTpanujaMa
(EHTepOKOKHM €HAOKAPAUTIC).

I IpeBeHIIMja pa3Boja pe3UCTEeHTHIIX COjeBa: Y aKTMBHO] TYOepKyA031
KOMOVHOBaHa Tepanuja je o0aBe3Ha.

/leveme MAMMUKPOOHUX MH(pEKIINja Kao LITO Cy MHTPpaabAOMUHAAHN aIlCLIeCH:
CBaK! MUKpOOPpraHm3aM Koju n3aszuba MHPeKujy O Morao ga Oyae
OCeT/bVIB Ha pa3sANINUTHU AeK.

Barnounmare eMIIpUjcKe Tepaluje Koja Ou MoKpuAa BUILE ITOTeHIVjaAHMX
I1aToreHa.



Crepuausanyja u aesmHpexnja

Aepnannmuje

CMmpT nau yOujarme MUKpOOpraHmsMa o3Hadasa I'yOuTak CIiIoOCOOHOCTI
MUKpOOpraHusama Aa ce MyATUIIAYKY]Y y KYATYpH Yy 0110 KOjUM IIO3HATUM
yCAOBUMa.

Crepmansanmja je KOMILA€THO yOujambe AN YKAambhatbe CBIIX JKUBUIX
MIKpOOpTraHusama 13 ogpebheHor nogpydja nam ca HEKOT IIpegMeTa, a MOXe Aa ce
IIOCTUTHE CIIa/bUBabeM, 3AarambeM TOIAOTH, odpeheHnM racoBumMa, joHnsyjyhem
3paderby, TEUHIM XeMIKaaujamMa 1 pUATPaLjoM.

ITacTepusanmja je kopumrheme Tora0Te 40BO/bHE TeMIIepaType (aAu HIKe 04,
OHUX KOje ce KOPUCTe 3a cTepuAn3anujy) 4a ce MHaKTUBUPAjy Ba>KH I1aTOTeH!
MUKPOOPraHU3MM Y TEYHOCTMMA Kao IITO Cy BOAa AU MAEKO. JaCHO je Aa ce criope
He yOMjajy Ha OBUM TeMIlepaTypama, yOmjajy ce caMo BereTaTuBHe (popMe.

Ae3undexnyja je yHUIITaBame IIaTOIeHNX MUKPOOpTaHM3aMa IIpolecumMa Koju He
ICIIyIbaBajy KpUTepujyMe crepuansanije.



Crepuausanyja u aesmHpexnja

Aepnannmuje

ABTHCenTUIM Cy Ae3MH(DUIMjeHCH KOj/I MOTY 4a ce KOPIICTe Ha TeAeCHUM
IIoBpIIMHaMa (KOXa, OpaAHa CAy3HHIIA..) KaKo 01 ce peayKoBao Opoj
MUKpOOpTaHI3aMa 41aHOBa HOpMalHe MUKpoQA0pe, Kao U ITaTOTeHNX
MUKpOOpTaHu3ama KOji Cy HaceAAU Te HOBpPIIHE.

Ae3nH}uUIVjeHcn ce KOPUCTe 3a YKAambalbe MUKpPOOpraHmu3aMa ca He>KVBUX
IpeaMeTa, aal cAabuje yOujajy BereTaTBHe MUKPOOpPIraHu3aMe.

Acerica omnucyje IOCTyIIaK KojIM ce OHeMoryhasa IpuUCTyIl MUKpOOpraHu3ama y
oapebeno, samrtiheHno nogpydje, mpuMemyje ce y MHOTUM IIpoliegypama y
oIepaTUBHNM calaMa, y IIpoLjecuma IpurnpemMara pa3Hmnx AeKoBa Kao 1 'y
TeXHIMYKUM MaHHIIyJaljfjaMa Y MUKpPOOMOAOIIKIM AabopaTopujaMa. Acerica ce
IIOCTVIKE CTepUAN3aLjOM MaTepujada 1 oIipeMe Koja ce KOPUCTHL.



Crepuausanyja u aesmHpexnja

Crepmansanyja
*Tonnaora

OTBOpeHu rnaamMeH: 3a CrepuAn3aLjy MHCTpyMeHaTa y
MMKpPOOMOAOIIKIM Aa00paTopujaMa UAU 3a XUTHY CTepUAN3aLjy
HO>Ka 1A UTAE.

CnasmmBambe: Op3a crepuamnsalnja Matepujaaa Koju ce o4Aake.

Cysa Tomiaora: 160°C y Tpajarmy 04 2 caTta (yIbeHrcamhe OPraHCKIX
MaTepuja 1 AeCTpyKLija MUKpOOpraHu3ama yKaydyjyhn u criope) ce
KOPUCTY 3a CTaKAO U MeTaA.

Baasxna Tonaora: (MHOro Op>xu 1 e(pMKacHUjU MeTO/A CTepuAn3alyje
HeTO CyBa TOIIA0Ta jep peaKTUBHU MOAEKYAU BOAe, Ha PeAaTUBHO
HIVDKIM TeMIlepaTypaMa, NpeBep3nOIAHO AeHaTypUILly IIPOTeVHe
IleIIabeéM BOAOHNYHIX Be3a U3MeDy nenTnaHux rpyma) y ayrTokAaaBy Ha
121°C 10 a0 15 MuHyTa y 3aBICHOCTU O4 MaTepujaaa KOji ce
CTepUANIIIE.
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Crepmansanyja
"I'ac

Etnaen-oxcng: aakuanpajyhu arenc koju nHakrusmupa (youja) MUKpOOpraHu3Me
TaKo IIITO yKAama Aa0l/1He aToMe BOAOHMKA Ha XMAPOKCUAHUM, KapOOKCUAHUM I
cyApXnAPUAHUM IpyliaMa IryaHnHa u ageHnHa y DNA.

Marepujaa (HeoTIIOpaH Ha BICOKY TOILAOTY, BeIlITaAYKe BaAByAe...) Ce CTepUAMIIe
nsaarameM 10% eTmaeH-okcuay y yraeH-guokeuady Ha 50-60°C y KOHTpoAMcaHUM
yCAOBVIMAa BAaXKHOCTH, 4 A0 6 caTy a I10CAe Tora cAeAy IIPOAOHTMPAHO M3Aararme
Ba3AyXxy Aa Om rac Koju je MaTepujaa aricopboBao Morao Aa Anudysayje (nzabe us
MaTepujasa Koju je aricop0oBao rac).

Aepanyja je K/by4Ha jep aricopOOBaHM Tac y CTepUAMCaHIUM MaTepujalriMa MoOXe Aa
y3pOKyje olITehere Ha TKUBMMa 11 KOXKI.
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Crepmansanyja
*YarpasuoaeTHO u joHn3yjyhe spaueme

YarpaBuoaeTHe 3pake TadacHe gy>kuHe 240-270 nm aricopOyjy HyKAeHCKe
KJCceAVHe IITO M3a3uBa ollreheme reHa (popmupajy ce gumepu tummauHa). 'aasna
nnpuMeHa UV 3paka je y 3padery Basayxa y 0O0AHHUIIaMa Kao U AeKOHTaMIUHalije
oapebennx coda rae ce pagnao ca NOTEHIIMjaAHO OIIAaCHUM MUKPOOPraHMU3MIIMa.

Joumsyjyhe 3pageme nma mHoro sehy eneprujy Hero UV 3pademe 1 Takobhe
y3pOKyje aupekTHo omTehere DNA aan 1 HacTaHaK TOKCMYHMX CA000AHMX
paduKajaa 1 BOAOHMK-TIepoKcuaa u3 Boe. 'ama 3panu n3 kobaarta 60 ce kopucre y
MHAYCTPUjCKUM IIpOllecMa YKAY4dyjyhu crepuansanyjy MHOIVIX XUPYPLIKIX
MaTepujala Kao LITO Cy pyKaBulle, ILAaCTUYHN IIIpuULeBl, ogpeheHn KoHTejHepu 1
CAMYHO.



Crepuausanyja u aesmHpexnja

Aesnnadexnyja
s(Du3uuKe MeToae

Duarpanuja

YKaamame XXUBUX U MPTBVIX MUKPOOPTaHM3aMa 13 TeYHOCTH
IIO3UTUBHMM/HEeTaTUBHIUM IPUTUCKOM puatpanyje. Kopucre ce memOpaHCKu
JuaTepu og ecrapa 1jeayao3e ca pa3AndUTUM BeAandyHama nopa o4 0,005-1 um. 3a
yKAamame OakTepuja ce Kopucre puatepu ca nopama seamdnse 0,2 pm.

IlacTepusanmja

ITacrepusanuja nogpasymMmesa nusaarame Te4HOCTH TeMIleparypaMa 55-75°C kako Ou
ce YK/AOHI/€ CBe BeretaTusHe Oakrepuje (He u criope). [Tactepusaniuja y Boan Ha
70°C y Toky 30 MuHyTa je Beoma e(puKacHa 1 jepTHA MeTOAa 3a IIPUIIPEeMY
I11aCTUKe KOja ce KOPMCTHU 3a Tepalije MHXaAaljoM.

Mukporaaacu

Muxkpotrazsacu y GopMu MUKpOTaAaCHNX pepHU He KOpPUCTe IPUTHCaK aAll MOTY Aa
AOCTUTHY TeMIlepaTypy 0413y Kbydamba YKOANKO je IIPUCYyTHA BAara U KOpPUCTe ce
Kao aATepHaTVBa CllasbUBamby 3a Ae3VH(PEKINjy OTIIaja y OOAHUIIN.
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Aesnnadexnyja

*XeM1jcKe MeTOge

XeMujcKI Ae3MHQUIIMjeHCH ce KAacu(pUKyjy Ha OCHOBY CIIOCOOHOCTHU Aa CTePUAUIITY
MaTepujal Ha Ae3MHPUINjeHce

BIICOKOI HIBOA Ae3MHpeKje:yOujajy cBe areHce 113y3eB Hajpe3VCTeHTHIU) X
OaKTepUjCKIX cIriopa

cpeAamber HUBOA: yOujajy cBe areHce OCUM CIIopa

HIVICKOT HIBOA: yOujajy camo Beh1Hy BereraTuBHIX OaKTepuja U BUpyca KOju UMajy
AVIUAHU OMOTa4

Behuna cyncraniu koje ce kopucre 3a A4e3MH(pEKIINjy Cy HIPOTOIIA1a3MaTCKIL OTPOBY,
He KOPIICTe ce 3a Aederbe MH@peKja (13y3es cyneppuijaaHnx).

IIpucycTBO opraHcKIx MaTepuja 3HadajHO oMmeTa Ipoliec Ae3nH@ekuje!
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Aesnnadexnyja

Aakoxoa

y TeUHOM cTamy y KoHIeHTpauuju 70-95% ageHatypuilie mporenHe Ia
BeoMa Op30 yOuja BereTaTusBHe 00AMKe OaKTepuja, He AeAyje Ha CIiope I
BehnHy BUpyca.

100% aakoxoa aexuapyupa MUKpOOpTaH3Me Op30 aau Ux He yOuja jep
Ipouec yonjama 3axTeBa MOAeKyae BOJe.

Aaxoxoa (70-90%) n nzonponua-aakoxoa (90-95%) ce seoma yecto Kopucre
3a AeKOHTaMIHaIMjy KOXe IIpe HeKIX jeAHOCTaBHMX MHBa3VBHUIX
IIpoliegypa Kao IITO je BeHeITyHKITja.

*MebyTuM B1XOB edpekaT HIje TPeHyTaH, BeOMa je CIop I
TpaAULIMOHaAHO Opucame KOXe aAKOX0A0M IIpe Bahema KpBH je BUILIe
CMOOAMYHO Hero e(pMKaCHO 3aTO IITO je TO He40BObHO BpeMeHa Aa ce
yOUjy MUKpPOOPTaHU3MIL.
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Aesnnadexnyja
XaaoreHn

Joa oxcnayje kbyuHe KOMIIOHeHTe NeanjcKor 3114a MUKpOOpTaH3aMa.
OpurmnnazHo ce KOPUCTU Kao TUHKTypa 2% joda y 55% aakoxoAay U Tako
yOlja MUKpPOOpraHu3Me MHOTIO Op ke U e(pMKacHHje HerO aAKOX0A.
IIpennapatu y KojuMa ce jog, KOMOMHYyje ca HocaduMma (II0OBUAOH) UAU ca
HEJOHCKNM JAeTeplleHTMa (joaodope) mocrerneHo ocaodabajy maae
KOANYVHE joda, Mambe 0oje KOXKy I He AeXUAPaTUIIy je Ka0 TUHKType I
YIZAaBHOM Ce KOPMCTe 3a IIPUITPpEeMYy KOXKe IIpe XUPYPILIKIX MHTePBeHI1ja.
Xa0p (xunoxaopHa KuceAanHa y BOA€HOM PacTBOPY Auconipa U Aaje
c210004aH XA0p y INMPOKOM OIIcery ph BpeAHOCTH) je AeTaaaH y POKY O,
HEKOAMKO CeKyHAM 3a Beh1Hy BereraTuBHIX OaKTepuja M MHaKTUBYPa
BehMHy BUpyca y U3y3eTHO HICKMM KOHIIeHTpallljaMa

Kopucrtu ce 3a oap>kaBame CUTyYpHe Boe 3a Inhe Kao 1 XxA0puHanujy BoJe
y OazeHIMa, areHc je n30opa 3a AeKOHTaMMHaI/jy IIOBPIIIHA U CTaKasla
KOj! Cy OMAY KOHTaMVHMPaHN BUPYCUMa UAY CIIOpaMa IIaTOTeHMX
OakTepuja 1 Tada ce KOPUCTU Kao 5% pacTBOp KOju ce Ha3lBa XUIIOXAOPUT.
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Aesnnadexnyja

X1aporeH rnmepoxcuy,

Mohan okcnaanoHn areHc Koju Haltaza MeMOpaHCKe ANInAe, AeAyje
BeoMa Op30 Ha Behuny OakTepuja 1 BUpyca, a ciopuje yonja Oakrepuje Koje
IIPOAYKY]Y KaTaAa3y Kao U CIiope.

Cypdaxkrantm

Jeaumema ca xuapodpoOdHNM 1 xuApOoPpUAHNM IpyllaMa KojiMa ce Be3yjy 3a
pasan4nTa jeAuberba M pacTBapajy nx, A Mermbajy hIUXOoBe
Kapakrepucryke. KaTjoHCKI geTeplieHT! 1 TO KBaTepHepHa aMOHVjyMOBa
jeaniberba (OEH3aAKOHUjyM XA0PNJ) Cy BeoMa OaKTepULIUAHN, aAll y
OACYCTBY KOHTaMMHIPajyh1x opraHckux MaTepuja.

IiMajy Maay TOKCMYHOCT 3a KOXKY U CAY30KO>Ke TaKO Ja ce KOPYUCTe Kao
aHTHOaKTepujcKu areHcu y KoHLleHTpauuju o4 0,1%. He aeayjy Ha criope u
BehuHy BUpyca.
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Aesnnadexnyja

PDeHoan

deHOa geHaTypullIe IPOTeNHe U AeAyje OakTepunuaHo. Beoma cy
TOKCMYHM 3a KO>KY ¥ TKMBa U He MOTY Aa Ce KOPMCTe Kao aHTVCeIITULIN.
Kparko nsaarame peHOAMIMA MOXe 4a ce TOAepUILle, I1a Cy aKTMBHU
(peHoAV NPpUCYTHU y BeNNVHM TeUHOCTH 3a VCIMpatbe ycTa U rpAa.

X20p XxeKCAVH Metba IepMeadunaHocT MemOpaHe 1 G+ u G- OakTepuja 1
PYTUHCKI Cce KOPUCTU Kao Ae3nH(pUIIMjeHC 3a pyKe U KOXY. Besyje ce 3a

KOXY U Aaje IIep3UCTeHTHN aHTOaKTepujcKu edpexar.

I lo mpupoau je katjon na ra HeyTpaauiiy carryHu 1 aHjOHCKU A€TEPLIEHTH.
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Aesnnadexnyja

I'ayrapaapgexuia i popmaaaexup,
Aaxmanpajyhn areHcu Koju Cy A€TaAHU 3a CBe MeAVLIMHCKY 3HadajHe
MUKpPOOpraHu3Me.

dDopmaagexmg je rac Koju je MpUTaHC, alepreH 1 BeoMa je HelrpujaTaH IITo
OTrpaHN4YaBa beroso Kopuiheme y GopMu pactsopa 1AM raca.

I'ayTapaaagexmg, je Ae3ayHuUINjeHC BMCOKOT HMBOA 3a allapaTe KOjy He MOTY
Aa ce 13AaKy BUCOKUM TeMIlepaTypaMa (CodnBa, OIpeMa 3a arapare 3a
pecnupanyjy). l'acosu popmaagexmaa cy Beoma epuKacHm y
A€KOHTaMVHaIjy1 OKOAVHE Y YCAOBMMa BUCOKe BAaXKHOCTU TakKo Ja ce
IIOHeKa/ KOpUCTe 3a AeKOHTaMIHalljy AabopaTopujckux coda Koje cy Ouae
aKLIMA€HTaAHO VI €eKCTeH3VBHO KOHTaMIHIpaHe DaKkTepujaMa.



