HacraBHa jeavinuiia 7

Mopdoaoruja u rpaba 6axkrepujcknx heamnja
I'eneTmka OakTepuja

IlaTorenesa mu@exTUBHUX 00AeCTU
AHTNOMOTUIIN

Crepuamnsanmja u gesmadeximja



Omnmre KapakrepucTuKke Oakrepuja

bakTepuje cy HajMambVI MUKPOOPTraHV3MY,
CIIOCOOHM 3a CAaMOCTaAHY er3VICTeHIIV]jY

Beanmuuna Oakrepuja xoje
1Majy MeAVIIIMHCKN 3Ha4yaj je
04 0,2 20 60 pum

Beanunune cy npoceuse
MUTOXOHAPY]E TaKO Aa Y
bIMa IPaKTUYHO U HeMa
MecTa 3a opraHeAe
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bakTepuje npunaaajy npokapmorama

IIpokapmoTte nMajy jeaHocTaBHMjy rpaby y ceum
cerMeHTVMaA y OAHOCY Ha eyKapmoTe OCVIM
heaujckor 3uaa

Prokaryotic cell Eukaryotic cell

10-100 pm



Mopd¢oaoruja bakTepuja

I'aasau Mmopgoaomxku 00aurm OakTepuja Cy: KOKe,
Oaryiavi, BUOPVMOHMU U crIpaje

Pacriopea: rpo3a0BM, AaHIM, IIAPOBU

COCCI BACILLI OTHERS
Streptococci
(Streptococcus “
“ pyogenes) /
Diplococci Chain of bacilli oW br‘,g'z’,;gferae)
(Streptococcus (Bacillus anthracis)
pneumoniae)

N i ?\ ?\ g N
" ) Spirilla

(Helicobacter pylori)

Flagellate rods
(Salmonella typhi) N
:‘/“ S Jf
Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes

aureus) ventriculi) botulinum) (Treponema pallidum)



I'paba OakTepujcke heauje
IIpoKapmoTckKa heamnja

Plasma
Capsule Ribosomes Cell wall membrane

Chromosome Flagellum

(DNA) body

OsBojunne 0akTepujcke heamje: karicyaa, heaujcku 3ua,
IIMTOIIAa3MaTCKa MeMOpaHa

MN3pacaune Ha 0akTepujckoj heanjn: Gaareae, mman
(pmMmOpuje)

ITuTomnaasma, HyKaeoua, rnaasMma, pudosomuy,
IJMTONAa3MaTCKe rpaHyae



I'paba GakTrepujcke heanje
Karicyaa

» Caysas criosaiamy oMOTad KOjy MMajy HeKe ODakTepuje

* CacraBsbeHa je 04 moaucaxapuga (y caMoO HeKOAMKO
OakTepuja je IMOANIIeIITIA)

 Illtutu Oaxrepujcky heamnjy og MMyHCKOT cucTeMa
aomahnHa




I'pabha OakTepmjcke heanje

heanjcku 3ug,

HItnty 6akrepujcke heanje o4 MexaHMUIKOT ollTehema, XeMMjCKIX U (PU3MIKIX
areHaca

Aaje 00ank OakTepujama

Ha ocnoBy 60jema no Gram-y pa3aukyjy ce ABa OCHOBHa TUIIa CTPYKType
heawujckor 3uaa u 0akTepuje ce ageae y ase rpyne Gram+ u Gram-

Gram Positive Gram Negative




I'pabha OakTepujcke heauje

heanjcku 3ua Gram+ Oakrepuja

- Lipoteichoic acid Teichoic acid

e Jlemtumaoramkan > 60 -
90% (0bAMK U
MeXaHIJKa CHara
OakTepujckux heauja)

Peptidc: glycan

Periplasmic L

* TeuxomHcka u -
AUTIOTEMXOMHCKA I
KVCceAMHa cy (pakTopu
aJxepeHiiyje
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I'paba GakTepujcke heauje

Ilemtnaorankan

JeanHcrBeHa cTpyKTypa
IIpoKapuoTa

/liHeapHM IAMKaHCKM AaHaI: ABa
aATepHaTUBHO Be3aHa Ilehepa, N-
alleTUArAyKo3aMuH u N-
alleTI/AMypaMIHCKa KICeAHa

3a CcBaKky pe3nayy MypaMIHCKe
KICeAVHeE je Be3aH TeTpaIenTinj

IlenTtuaHe Bese usmeby
TeTpaIrenTnja Ha ABa AaHIla
YHaKPCHO ITOBEe3Yjy IAMKaHCKe

AaHILe yume ce popMupa Poniaiibi
TPOAVMMEH3VIOHAAHY PUTUAHN interbridge )
MaTPUKC

/An3o3uM (mpucyTaH y cy3ama 1 ApYIVIM TeaeCHVUM
Te4HOCTVMaA) nena 1-4 ramkosuany se3y nusmeby
MypaMMHCKe KMceanHe U TAyKO3aMJHa



I'paba OakTepujcke heauje

heanjcku 3ua Gram- Oakrepuja

* Cmosamma MmeMOpaHa O-specifi

. side chains of LPS
—ABOCAOJHI
dochoaunonporenH

—EnaorokcuH (LPS)

—Hemnponycrpusa (mopyuHu
11 aKTUBHU TPaHCIIOPT)

* YayTpamma MmeMOpaHa
—IIepUIl1a3MaTCKy IIPOCTOP
— TPaHCIIOPTHU IIPOTEMHU
— EH3uMN

Porin Lipopolysaccharide
(LPS)

| Outer
membrane

Periplasmic
— space and
peptidoglycan

Plasma
I membrane

Phospholipid

—nenTuAorankas < 10% —

Peptidoglycan



Ctpykrypa eHaoToKcuHa (LPS)

: l‘\ﬁ«t‘*
N
n
O side chain J —— Lipopolysaccharide
(varies in (LPS)
length and

composition)

Core J
polysaccharide
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Q
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Lipid A
(embedded
in outer

membrane)

(b) Gram-negative cell wall



heaujcku 3ua anuaope3suCTeHTHUX
OakTepuja

Acyl Lipids

heaujcku 31 caapXu BeaAVIKy
KOAVYVIHY BOCKOBa U
AUIIMAA.

e : AN
‘Mycolic Acid , o L

: ; .’ - e
2% [

- Arabinogalactan

..........
vvvvvv

Bomrranu ca0j y cacraBy heaujckor 3uaa

ce npernamnhe ca MypemnHoM,
IoAMcaxapuAumMa u AUIINANMa.

OBakaB oMoTau omoryhasa

Mycobacterium
tuberculosis
MIKpOOpraHu3Mmuma He caMo Ja ce

Oo4yI1Ipy MHOI'VIM IITETHNM

7w l xeMMKaaujama seh u samtury oa

ACYKOLIUITA




I'paba 6akTepujcke heanje
heaujcka memOpaHa

Oligosaccharide

Integral
protein

Integral
Glycolipid protein Hydrophobic
S . i o helix
Membrane ‘ ]
lipids
\ ¥ e

P S e

\r NS
Peripheral §\.
Phospholipid protein :

OBojHUIIa KOjy IHOCeAyjy CBe OaKTepHje, HEOIIXOAHa je 3a oOaBbarbe
KMBOTHUX pyHKIMja OakTepuja (heaunjcko aucame, MECTO CUHTe3e
DNK, nnoanmepa heanjckor 3uga 1 MeMOpaHCKIX AUTINAQ)
CemunepmeaOriaHa je 11 ydecTByje y TpaHCIIOPTy MaTepuja
borara nporenHunMa, He cagp>Ku crepoae
(DYHKIIMOHAaAHO eKBUBaldeHTHa BehnHu opraseaa y heanjn
eyKapuora



I'pabha OakTepmjcke heanje

®daareae, nnau (puMOpmje)

daareae:

IIPOTEUHCKE CTPYKType
(paareamHcka BaakHa) Koje
oMoryhasajy KpeTame I
KAacupUKaLyjy Ha OCHOBY
({paaresapHOr aHTUTEHA

Flagella

IInau (pumOpu;je):
IIPOTEUHCKe CTPYKType (IIMANH)
1) 3ajeannukmn (aaxe3uHu)

2) cekc nmau (KoHjyraruja)



I'paha GakTepujcke heanje

Jesrpo (core)

1. 'panyaupana nuronaa3mMa UCIymeHa puO03oMuMa
OcHoBHa cTpyKkTypa pudosoma je 50S nays 30S ogHocHO yKyItHO 70S
(moaceha Ha pubo3oMe eykapnOTCKUX heanja, aaul je Mamby HITO
oMoryhasa gea0Bambe BeANKOI Opoja aHTMMMKPOOHIX areHaca)
LIutockeaer (y3 IenITMAOTAMKaH Aaje 00AUK heanjn)

2. Hykaeoua
ABocrpyku xeaukcH DNA saHa1y opraHn3oBaH y Cyliep HaBOJHUILLY,
HeMa jegapHOr OMOTaya, je4aH XpoMO30M

3. [Taazamuau
MaZze, LupKyaapHe apoaaHdaHe DNK, nsasojeHe og xpomo3oma,
PeIAMKYjy ce He3aBIICHO 04 XpOMO30Ma, Koaupajy OpojHe ¢gaxrope
KOju DakTepujaMa oMoryhasajy 4a 13a3oBy 004ecCT



Coope

Cnope cy pesucTeHTHU 00auIIM OakTepuja
Koju OakTepuje popMmupajy Hajuerrhe y
HEeII0BO/bHUM yCAOBMMaA KMBOTa

AexuapupaHe MeTabOAMYKY HeaKTVIBHE
(popme, 13y3€THO OTIIOPHE Ha BUICOKE

TeMIleparype

HI/ICY PEIIPOAYKTNBHE CTPYKTYpPeE

Cnopyaanuja: mporec KOjuM BereTaTUBHI
004K DaKTepuje y AOIINM yCAOBUMA
CIIO/ballllhe CpegUHe IIpedas! y CIOopY.

I'epMuHanuja: mporiec KojuM cropa y
II0BO/HUM YCAOBMMA IIpeAa3u y BeTeTaTUBHY

bopmy.

Hans Hippe

;f‘\“- )
Maturespore

Figure 4-50 Brock Biology of Microorganisms 11/e
©2006 Pearson Prentice Hall Inc.



MeTtaboan3iam OakTepuja

Paszanke namebhy Mmetaboamama OaKTepyjCKIX M XyMaHUX
heanja:

bp3una: 6akrepuja nma 10 20 100 myta Opxe
MeTa0OAMUIKe IIpolLiece

IIpraaroasbuBOCT: KOpHCTe BeoMa pa3AndiTa jeantberba
Kao M3BOP eHepIyje U 1Majy BeoMa pa3AnduTe
HYTPUTUBHE 3aXTeBe

JeAHOCTaBHOCT: CMHTETUIIY MaKpOMOA€EKyAe Ha BeoMa
AVIHAMIYaH Ha4ylH, CaMO Kaja UM je IIOTpeOHO
JeaHCTBEHOCT: HeKV OMOCUHTETCKY ITPOLiecH Kao IITO Cy
OHU KOj/IMa HacTaje IelnTNAOrAMKaH, AUIIOIoANCaxapui 1
TOKCUHH CY JeAMHCTBeHU 3a OaKTepuje




MeTtaboan3iam OakTepuja

bakrtepuje cTBapajy eHeprujy mpornecmumMma:

* (QepMeHTaIyje
* Pecriupanuje

Ha ocHOBY pe3nucTeHIIVIje Ha KMCEOHMK VI CIOCOOHOCTN Aa KOPUCTe

MOA€eKyAapHU KVICeOHUK Kao (pMHaAHM aKLIeITOP eAeKTpOHa, OaKkTepuje ce
Aeae Ha 4 rpyIe:

* AepoOne OakTepuje 3axTeBajy KMCEOHMK KOjII MeTaDOANIITY ITPOLIeCOM
pecriipanyuje.

* AmnaepoOne OakTepuje He MOIY 4a pacTy, UAUM UX yOUja KMCEOHMK, I KOPUICTe
MICK/bYIUBO IIpouec pepMeHTalyje.

« ®axkyaraTuBHe DaKTepuje, a TO je Beh1Ha I1aToreHa, BeoMa 400po pacTy y
aepOOHNM U y aHaepOOHNM YCAOBUMaA. Y KOAUKO VM je AOCTyIIaH KVICEOHUK
o0aBbajy pecripanjy, yKOAMKO HeMajy KICeOHIK OHe 00aBAbajy (pepMeHTaLljy.
Hexke (pakyaraTupHe OakTepuje oOaBbajy pepMeHTaljy YaK U Kaja je KMCeOHMK
AOCTYIIaH.

* Mukpoaepoduane 6akrepuje 3axresajy 5 40 10% KuceoHnka 3a onntuMasaH pacr,
11 yHyTap OBe I'pyIle Cy HeKe 3HadajHe I1aToreHe OakTepuje.



Aeoba n pacT OakTepmja

Pact DakTepuja y KyaTypu 3aBUCH 04 Tpu PpaKTopa:
BpCTe OakTepmja,
XeMMjCKOT cacTaBa MeAnjyMa n
TeMIleparype (IIcuxpo-, Me30-, TepMopurAHe)
bpoj BehuHe nmatoreHnx Oakrepuja ce y ONTHMMaAHUM yCAOBMMaA YABOCTPY4U
3a 30 20 60 muHyTa, usysetrHo 20 catu 3a HeKe BpCTe.
Aeae ce OHapHOM A€000M.
Buasuse HakynuHe OakTepuja y KyATypH Hacrale 4e000M jeaHe
OakTepujcke heanje ce HasMBajy KOAOHUje.

Stationary

Logyq viable organismaimbL

4 a8 12 16 20 24 28 az a6
Growth time {h)



I'eHeTnka OakTepuja

bakTepujcku reHOM ce cacTOju 0OA:

* Xpomosomcke DNA (jeaan nupKyaapHI XpPOMO3OM)

*  Excrpaxpomosomcke DNA (maasmuan)

* TpaHCIIO3MONMAHVIX TeHCKMX cerMeHaTa (MHCcepLVIOHe CeKBeHIle I
TPaHCIIO30HM) — MOTY Ja Cce IIpeMellTajy ca jeHOT Ha APYrO MeCTO
yHyTap OaKTepHjCKOT XpOMO30Ma 1A u3Mehy xpomosoma 1 raasmuaa

MHcepirimioHe ceKBeHIIe: TeHV YNji CY HPOAYKTI YKAbYYeH! Y
TPaHCIIO3ULI)y, 3a31Bajy MyTalyje.

Tpancnosonm: Tpancrio3nOnanu cermeHT DNA koju cagpke TeHe KOji Cy
HEOIIXOAHM 3a TPaHCIIO3UIIN]y, Kao U TeHe KOju MOTY Aa KOAUPajy MOAEKyAe
KOju Aajy oapebeHe KapakTepucTuke OakTepujaMma (pe3ncTeHja Ha
aHTMOMOTHUKE, MeTaboAM3aM).



['eHeTnka OakTepuja

Behmna OakTepuja MoXe ga pasMemyje reHeTCKM MaTepujaa -
CTULIalbe Pa3HOAMKOCTY, crieliiPpUIHOCTY OaKTepyja, pe3ucTeHIyja
Ha aHTUOMOTUKE

PASMEHA I'EHETCKOI' MATEPUJAAA

« Tpaunchpopmanmja (mpeysumame ca000aHe DNA u3 criosamime
cpealiHe U TPaHCIIOPT y YHYTpalIhOCT heanje)

* Tpancaykiuuja (IIpeHOC TeHeTCKOT MaTepujala U3 AOHOPCKe y
peLunujeHTHY heanjy rmocpeacrsom Dakrepnodara)

« Komnjyranuja (mperoc DNA niocpeacTBOM AMPEKT g g

,  1uje)
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)
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IlaTorenesa mH}pEeKTUBHUX
0oaecTmn




Exoaomke aconpmjaruje

1. KomeHcaamn3sam

- MHTepaxkiuja y KOjoOj jeaaH OpraHm3aM Ma KOPVICTH, a APYTY HI
KOPWICTY HM IIITETe

2. CuHeprusam
- MHTepaKIyja y KOjoj o0a opranmsMa nMajy KOpyucCTH -
Huje o0Auzamua

3. MyTyaam3am

- MIHTepaKIyja y KOjoj 00a opranmsMa uMajy KOpyucCTH -

00Auzamua
4. Ilapasurmnsam i o
- aconjanyja y KOjoj jeaaH opranmsam, rapasmur, 3 \ s TN
JKVIBU Ha ¥1IAM Y APYTrOM OopraHmusmy, gomahuny, T‘\\ _" |
1 KOPMCTHU I'a Kao U3BOP XpaHe, IIPU UeMy je = l )

MHTepaKIija HeIIOBO/bHa 3a AoMahuHa



Nudexknyja. MndpekTnBHa 00aeCT

VIndpexTnBHOCT

- CHOCOOHOCT MUKpPOOpTaHI3Ma 4a Ipoape y goMahnHa, mpe>Xusy 1 pasMHOXKU ce
-Nndexnmja

-IIpOAOP, IIpPeKNB/baBambe I pa3MHOXKaBabe MUKpOOpTaHu3Ma y Aomahuny

Pe3epBoap nndexnuje

- IIpUPOAHA CpeAVHa y KO0joj IaTOreH HOpMa/AHO XXVBU U U3 KOje MOXKe JAa ce
IIpeHece Ha OCeTAbUBOr goMahnHa.

Vssop nadexnuje

- XX1BO Onhe, mpeaMeT, CyIicTaHIla OAaK/Ae ce MUKPOOpraHM3aM IIpeHOCH Ha
oceTbUBOT AzoMahnHa

* KanoHomrBo JAomahua

Mukpoopranmsam

IIpeBara Mukpoopranmsma Hagj,
oa0paHoOM gomahuHa



KAUITOHOIIITBO...

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

Stages of release during infection
b T T S



ITaToreHOCT je ClTOCOOHOCT MUKPOOpPTaHU3Ma Aa IIPOApe Y
opraHmsam goMahnHa 1 4a y lbeMy 13a30Be 001ecT

IlaToren
— MMKpOOpraHmM3aMm CIIocoOaH Ja 13a3ose 004ecT

OnopryHucra
— KOPUCTU IPUAUKY

Bupyaennmja je crerneH HaToreHOCT HEKOT MUKPOOPTaHU3Ma
OAHOCHO Mepa HeroBe CIIOCOOHOCTI Aa 13a30Be 004eCT

— cpeama aetaana ao3a (LDy,)
— cpeamwa nH@ekTusHa a03a (ID;,)

daxkTOpM BUpYyAEHIMje



NuadexTnBHe DO2€CTU

ErsoreHo creueHe nHpeKTBHe D0AECTU Cy pe3yATaT
cycpera ca MUKPOOpTaHU3MUMa 13 OKPY Kerba.

Enaoreno creuere nH$peKTUBHE D0ACTU Cy 13a3BaHe
MIKPOOPTraHN3MVIMa PUCYTHNM Y, AV Ha TeAy.
Yzsanosu pusmoaomke MuKpodpaope Ha KOXU I

CAy3HHIIaMa MOIY Aa 13a30By 004eCTU YKOAMKO IIPOAPY
y AyO/ba TKUBaA.

CycpeT ca MUKPOOPTaHU3MOM Ce A4eCO AaBHO ITpe I10jaBe
0OO/AeCTI.



IIyreBu npenonierma MHQMEKTVBHIIX
0oaeCcTu

Table ('8 Modes of Disease Transmission

Mode of Transmission Diseases Spread Include:

Contact Transmission

Direct Contact: e.g., handshaking, kissing, sexual intercourse, bites Cutaneous anthrax, genital warts, gonorrhea, herpes, rabies,
staphylococcal infections, syphilis

Indirect Contact: e.qg., drinking glasses, toothbrushes, toys, punctures Common cold, enterovirus infections, influenza, measles, Q fever,
pneumonia, tetanus

Droplet transmission: e.g., droplets from sneezing (within 1 meter) Whooping cough, streptococcal pharyngitis (strep throat)

Vehicle Transmission

Airborne: e.g., dust particles Chickenpox, coccidiomycosis, histoplasmosis, influenza, measles,
pulmonary anthrax, tuberculosis

Waterborne: e.g., streams, swimming pools Campylobacter infections, cholera, Giardia diarrhea

Foodborne: e.g., poultry, seafood, meat Food poisoning (botulism, staphylococcal); hepatitis A, listeriosis,
tapeworms, toxoplasmosis, typhoid fever

Vector Transmission
Mechanical: e.g., (on insect bodies) flies, roaches E. coli diarrhea, salmonellosis, trachoma

Biological: e.g., lice, mites, mosquitoes, ticks Chagas’ disease, Lyme disease, malaria, plague, Rocky Mountain
spotted fever, typhus fever, yellow fever




KOpaka:

" CyCpeT: MUKPOOpTaHM3aM A404a3) Y KOHTaKT 4A0MallMTHOM 11 KOAOHU3Yje
" yJaszak: MUKpOOpTaHM3aM yAa3u y opraHmnsaM goMahnHa

" IIMpebe: MUKPOOPraHu3aM ce ca MecTa yJAacka IIPU Y pa3AnduTe 4e10Be
opraHmusMa gomMahuHa

. MYATI/IH/H/IKaLU/IjaI MIKPOOpranmnsamM ce YMHO>KaBa y AOMahMHy

= omreheme TKMBa: caM MUKPOOPTaHM3aM, MMYHCKI 0ATOBOp AoMmahmHa, nan
00a, y3pOKyjy omiteheme TKuBa.

Muxkpoopranmsam caBaajgasa oag0pamMOeHe MexaHM3aMe
aoMahunHa 1 ga Ou npexmuBeo Mopa aa:

= p30erHe cliMpame I 4a KOAOHU3Yje KOXY U cAy3HuIle goMahnHa
= mnponabe HyTPUTMBHO KOMIIATNOMUAHY HUIITY

" I[IpeXUBU YpOoDeHy U cTedeHy UMYHOCT

= ce IIpeHece Ha HOBOT goMahmHa.



1. Koaonmu3anmja yaa3Hor MecTa

MuxpoopranmsmMmu nmMajy MoaeKyae KOjM Cy YKbY4eHN y aaxe3njy,
IIO3HATHU Kao ajXxe3VHI, KOjuMa ce Be3yjy 3a penenrope Ha
heaujama gomahmuna.

Pili with adhesins

DakTOpM aaXe3UBHOCTIL:

- nnau (pumOopu;je)
- MOBPIIMHCKY IIPOTEVHN
-Karicyla " TAaMKOKaAVIKC

Host cell glycoprotei
receptors for pili

giatal

membrane

AL IR NN LI

YcremnmaH KOAOHM3aTOP MOpa aa Oyae BellT y IIpeBa3sniakemhy
pesnaeHTHe MUKpoOdaope.



2. Yaa3ak MUKpoOOpraHmsaMa

Behwnna TkuBa koja cy Tonorpadgcku yHyTap Teaa Cy UIIaK y Be3! ca
CII0/bAIllbOM CPeAVIHOM.

TepMmuH yaaszak MUKpooOpranmnsmMa Mo>Ke Aa ce OAHOCHU Ha...

..yaa3ak Oe3 nmeHeTpanyje ermmreaHe Oapujepe- yaasax
MUIKpOOpTraHM3aMa y TeAecHe IIyIl/AVHe (MHXaJalllja Y THTeCTuja)

...yJAa3ak IIeHeTpalyjoM enmreaHe Oapyjepe- Ipoaop y Ay0mbe
TKIBO, HAaKOH ITpO/acKa Kpo3 HEKY 04 elnTeAHIX Oapujepa



Beavunna maOKy2yMa je Opoj MUKpoOOpraHmnsamMa Koju Cy
AOCIIeA! y OpTraHmnsam gomahuHa.

Maau 6poj nnaToreHa Ha yAa3HUM BpaTuMa

N4

Maaa BepoBaTHOha HacTaHKa MHQeEKIIHje

VIndexTnBHa A03a je OpOj MUKpOOpraHusama Koju je
1oTpedaH Aa 13azose 004ecCT.

IndexTnBHa 403a 3aBUCH O/, Y3POUHUKA:

- 3a HacTaHaK OalmaapHe guseHTepuje 40B0AHO je yHeTy 100 mmreaa
per 0s

- 3a caaMOHeA03y 11oTpeOHO je yHeTu 100 000 caamoHeaa



Yaa3zak Mukpoopranmnima 0e3 riemerparyje
ermureaa

I IpuMepu Temknx MHQPEKTUBHIX 00AeCTU KOoje ce pa3Bujajy Oes
IIpoAopa OakTepuja Kpo3 ennTeAHe IOBPIINHE Cy KOAepa U BeAVIKI

Kalnla/b.

* luxaaanmja

AHaTOMCKe Oapujepe

Mykyc

Inanje

Kamras n KI/IjaH)e

* Hurectuja

Keayaauna kuceanHa

AyoaeHaaHN COK

IlepucraaTuka




Yaa3ak MukpoopraHmsma rnmeHeTpanyjoM Kpo3
errTeaHe Oapujepe

AVIPeKTHO KpO3 ennTeA: ’%

— aKTMBHO
. Biological vectors are infected. Example: The
° aneSM]a Anopheles mosquito carries the malaria
. protozqan_ in its gut and salivgry_glands and
° I/IHBaSI/I]a erinureAaa (H_II/Ire/la) transmits it to humans when |f bites.
— IIaCMBHO

* aaseoaapHu maxkpodaru (TBC)

Yjea nacekara:

- AMPEKTHO V KPB (Maaapuja
A p y p ( p ] ) Mechanical vectors are not infected. Example:

- gJelllameM (HeI'aBI/I TI/I(l)YC) Flies can transmit cholera by landing on feces
then landing on food or a drinking glass.

Pane u rrocekoTmnHe:
- mparbe 3y0a (cyOaKyTHM OaKTepujcK1 eHA0KapAUTIIC)
- Aedpexanija

Laceration Puncture wound

Tpancnaanranuja u TpaHcPysnja KpBUL:
- TpaHcIAaHTanyja Oyopera (CMV)
- TpaHcdysuja kpsu (HBV, HIV)




3. lllnpeme n MyaTunavkaiyja
MUKpPOOpraHmniama

Mupeme nudexyje yraasHOM ce AelllaBa HAKOH
pa3MHO>KaBarba Ha yAa3HNM BpaTuMa

— mupeme NHOPEKIIje MOXKe I 4a IIPeAX0AU pa3MHOXKaBaby
* Maaapuja

* Tpormsam

— IIMpebe IIaTOTeHa 04 yAa3HUX BpaTa 40
LIM/bHOT/IIM/bHUX TKIBA

* AwucemmHaryja
— IIMperbe IaToreHa 13 [U/bHOT TKMBa Y yAa/beHa TKIBa



MuaBa3mMBHOCT...

Collagen layer
Invasive bacteria Bacteria produce Bacteria invade deeper
reach epithelial hyaluronidase and tissues
surface coliagenase

Bacteria produce Clot forms Bacteria later produce
coagulase kinase, dissolving clot
and releasing bacteria

...MOTYhHOCT MUKpoOOpranmnsama Ja IeHeTpupajy

KpO3 CyOenmuTeAHN CA0j.

Hajuemrthu ¢pakTOpu MHBa3MBHOCTH
KOju DakTepujaMa oMOrynyjy BIUXOBO
LI Pehe Kpo3 TKIBA CY pa3ANdnUTU
€H3VIMI.



.... Oa0pamOenn Mmexannsmu gomahmnna saysmumajy ieHTpaaHO MeCTO Y
cIIpedaBamy HIMpeha MIUKpOOpraHu3aMa.

Muxpoopraausmm cy passmam cTpaTeryvje Kojuma nsderasajy ose
0o4A0paMOeHe MexaHM3Me, a AoMahuH ce 3ay3BparT IIpraarohasa HOBUM
113a30BMIMa 1 OAroBapa pasAndmUTM MeXaHU3MUMa.

KonauaH mcx0g OBMX CA0KeHVX MHTepaKIija KOji ce OAUTpaBajy
nsMmeby Mukpoopranmnsama u gomahnHa Moxe ga Oyze ...

... MUKPOOPIaHN3MI Ce y IIOTIIYHOCTN €AVIMIVIHNIITY

... HacTajy TKyBHa omTehema 1 001eCT KOju cy nocaeanna AUPeKTHOT
Ae/A0Barmba MUKpOOpPpTaHM3aMa UAM UMYHCKOT CUCTeMa aKTUBUPAHOT y
IIPUCYCTBY MUKPOOpTaHu3aMa

... AOMahVH 1 MUKPOOPraHU3MI Hay4de Aa >KIVBe 3ajeJHO OAHOCHO Aa
KOeI3UCTUPAjy.



4. Omrreheme TKUBa

Nugexuja

AHzUHA




Omreheme Tk1Ba 1 004€CT HICY YBEK Y3POKOBaHU AMPEKTHIM AeA0BaibeM
MMUKPOOPpraHm3aMa " IbVXOBMX TOKCMHA, 4eCTO CYy IOCAeAVIIa CHAKHOT
MMYHCKOT OATOBOpa goMahnHa y IpUCyCTBY MUKpOOpTaHu3aMa.

Cell Epithelial cell
Exoenzymes cement Bacteria

(a) Exoenzymes

Bacteria

s °/.4Exotoxins
> -/7 Epithelial cells

. -'- i‘@: /\

(b) Toxins

Capsule Bacteria cannot
\ be engulifed.

%Z

Phagocyte Inflammatory
response continues
due to continuing
presence of microbes;
damages host tissue.

{c) Induction of host response

Mexanusmu oupexmmoz
owmeheroa mxuea

-€H31IMU
-TOKCIIHM

Mexanusmu unoupexmmoz
owmehetroa mxuea

-3alla/berbe
- MUMYHCKI KOMIIZE€KCU



Erzorokcmamu vs. EHAOTOKCHH

Cell wall

@
[ l-

Exotoxin—e b
®

(a) Exotoxins are produced
inside mostly gram-positive
bacteria as part of their
growth and metabolism.
They are then released into
the surrounding medium.

£ BEMNJAMINACLMMINGS

Endotoxin

(b) Endotoxins are part of the outer portion of the cell
wall (lipid A; see Figure 4.12c) of gram-negative
bacteria. They are liberated when the bacteria die
and the cell wall breaks apart.



Differential Characteristics of Bacterial
Exotoxins and Endotoxin

Characteristic

Toxicity

Effects on the Body

Chemical
Composition

Heat Denaturation
at 60°C

Toxoid Formation

Immune Response

Fever Stimulation

Manner of Release

Typical Sources

Effect on host

Exotoxins

Toxic in minute
amounts

Specific to a cell
type (blood,

liver, nerve)

Small proteins
Unstable

Can be converted
to toxoid*

Stimulate
antitoxins™*

Usually not

Secreted from
live cell

A few gram-
positive and
gram-negative

\ariable depending on source; may be ytotoxin,

neurotoxin, enterotoxin

*A toxoid is an inactivated toxin used in vaccines.

Endotoxin

Toxic in high doses

Systemic: fever,
inflammation

Lipopolysaccharide
of cell wall

Stable

Cannot be
converted
to toxoid

Does not stimulate
antitoxins

Yes

Released by cell via
shedding or
during lysis

All gram-negative
bacteria

Fever, lethargy, malase, shock, blood coagulation

**An antitoxin is an antibody that reacts specifically with a toxin.

Kapakrepucruke
er30TOKCVMHA ¥ eHAOTOKCMHA

boaecru koje cy nmocaeauna
AeAoBara er30TOKCIHA:

TeTaHyc, OoTyausama, Audrepuja,
KoJepa...

Bboaecrn Koje cy rocaeanna
AeA0Bamba €HA0TOKCHHA:
ceIrrca, MeHMHIOTOKHY MEHVHIUTIIC...



ErsorToxcumHm

Ersorokcmnmu cy nporenHn xoje Oakrepuja OOMYHO aKTUBHO AY49U Y
CIIObAlllby CpeAVHY, a PeTKO ce oca00abhajy NpuUAMKOM An3e OaKTepjcKIX
heanja.

OBU TOKCMHYU LIMPKYAUIITY U Be3yjy ce 3a pellelITOpe Ha IIOBPILINHY
oceTsVBUX heanja

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

Cell envelope

Target organs General physiological effects



A Inhibition of protein synthesis

bakTepnjcku er3oTOKCUHNI Ce pa3AUKYjy y :
Diphtheria foxi
criel i PpUIHOCTI. iphtheria foxin
Cell membrane

Hexku geayjy camo Ha ogpebene heanje, 20k
APYIU yTU4y Ha IIMPOK oIicer heanja u
TKIBA.

ErsoTrokcmHmu nMajy pa3amdumure MexaHu3me
AgjcTBa:

AeAyjy Ha HUBOY heanjcke MmeMOpaHe
MHX1OMpajy CMHTe3y IpOTeNnHa
riosehasajy KOHIIeHTpajy IUKANIHOT
ageHo3VH MOHOopocdaTa

0a0KMpajy GyHKLIMjy HEpBHOT CICTEMa
AeAyjy Kao CyliepaHTUreHn



Enagoroxkcun (LPS)

Endo!hehol
cells #Medlotors
Aurmmma A Pl mele,{s
AUTIOIIOAMICaxapuaa je - lgE
OATOBOpPaH 3a aKTMBHOCT
TOKCIHA
EHAOTOKCHMYKY HIOK IL- 1 |FN o _’ C'°"';‘19
ternative
complemem
pathway

\‘

’\

[ o/ — -



Jarporene undexknmnje...

... H(peKje Koje HacTajy IpUANKOM odpebheHnx
MHTepBeHIIMja 3APaBCTBEHNX pajHIKa



http://www.google.rs/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.injo.co.in/injectionsafety.html&ei=nDXXVJKUKYSf7gbOxoHABg&psig=AFQjCNGLux4h0VURkR9CZlgwKDsWMiyFEA&ust=1423476378792859

boannuyke, MHTpaxocnnuTaaHe AN
HO30KOMMjaaHe nHdeKIje...

Nosocomial
infection

(¢) Transfer of infectious agent through contact * Infectious agent

... Cy OHe KOje HacTajy KO/ HalyjeHaTa y 00AHIYKO] CpeAVHA



300HO03e€...

... Cy 00aecT! 04 KOjux 000mbeBajy
KMBOTUIbE (KMUIMeHaIin), a ca JKMBOTUIbA Ce
IIpeHOCe Ha bYyJe.


http://www.google.rs/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=IwX6aEnfc-TiVM&tbnid=En8uvZUL_cxVBM:&ved=0CAUQjRw&url=http://www.dhhr.wv.gov/oeps/disease/zoonosis/Pages/default.aspx&ei=yBJgUYW7OpDbsgaX8YGIAg&bvm=bv.44770516,d.Yms&psig=AFQjCNGVrMYo2igf767lNOke4VtXQOjRMg&ust=1365337044282326

Dusmoaomka MUKpOog a0pa 4YOBeKa

Skin

Throat

Muxkpoopranusmu Koju HacebaBajy
OpraHmnsaM 490B€Ka, I IIPpM TOME HE
13a3uBajy 0osect, ynHe PU3NOAOIIKY
MUKpO(PAOPY YOBEKa.

- PesuaentHa (craaHa) MuKpodaopa

- TpansurtopHa (11poaasHa) Mukpodaopa

OgaHoc (acounjanuja, cum0Onosa) usmeby
yoBeKa U MUKpoda0pe ce IIpe cBera MOKe
AepUHIMCaTU KaO MyTyaAl3aM.

IIo mpaBuAay cy KOAOHM30BaHM KOXXa I
Behu aeo caysumuna.

IIpyMapHO cTepuane permje cy

KPB, AMKBOP, CIHOBMja/AHe TeYHOCTH, U CBa
AyOOKa TKIBA.




[TosutuBHU epexTy pusmoaomxke

baope

Good and Bad Bacterial Flora

The various strains help to regulate  Several types inhabit the human gut. Beneficial varieties produce

v/ 3amTuta o4 matoreHnx OakTepuja-:

— 0Oaxkrepujcka nHTepdepeHIija
* OPOAYKLIMjOM OaKTepMoLHa
* KOMIIETUIIMJOM 3a XpaHy
* IpoAyKTMMa MeTaboau3ma (Husak pH, BOAOHUK Ilepokcna)
* KOMIIETUIIVjOM 3a PelielITOPCKO MeCTO

v CTumyaanuja MMYHCKOT CIICTeEMa U Ca3peBarbe
VIMYHCKOT CICTeMa

v Ilpoaykiiija Butamuna K



Heratusumu epextu pusmoaomike

daope

Good and Bad Bacterial Flora

»x OnopryHucrake nHpeKIje
— KOJ UMyHOAe(]pUIIMjeHTHIX 0coDa:
* (pu3NOA0IIKa UMYHOAeDpUIIMjeHIInMja
* ycaes OCHOBHe 001ecTu
* ycaeg Tepamnuje
— IIpOMeHa IPUPOAHOT MecTa DopaBKa Dakrepuje
— Hece/JeKTVBHa yIioTpeOa aHTMOMOTHIKaA

» Moryha yaora y HacTaHKy KaHIlepa IjpeBa

— DakTepuje y 1ipeBuMa pasrpalyjy X0AMH 13 XXy4y 4YMe
HaCTajy KaHLIepOTreH! IIPOAYKTU

— HUTPUTHU Yy KOMOMHALMjJ ca aMUHUMa GOPMUPajy
KaHIJeporeHe HUTPO3aMIHe



Muxkpodaopa ydecTByje y HaCTaHKy HeIIpUjaTHOT MUpPIICa

YsaHoBu MuUKpodA0pe MOTy ga CTBapajy IIeHUIIANHA3Y, €H3UM KOj!
pas3aake IeHUIIANH

Yaanosu Mukpoda0pe MOIy Aa OTIIOMOTHY YCIIOCTaB/babhe
aHaepOOHUX ycA0Ba (IIOTPOIIHOM KVMCEOHMKA) U TaKO OAaKIIajy
aHaepoOMM OaKTepujaMa Aa 13a30By D0aecT

* IIpobaeM Tymauera MUKpOOMOAOIIKIX A1a00paTCPHjeiéréerdAdsa.
v /




AHTUOAKTEepUjCKM 1€KOBU

AHTUMUKPOOHM 2€KOBM: CYIICTaHIIE KOje ce KOPUCTe 3a
Aederbe MHQPEKTUBHIX 00AeCTH.

AHTHOMOTUIIN: aHTUMUKPOOHE CYIICTaHIle KOje IIOTUYY 13
MIKpOOpTraHmusamMa, BeNHy IpoAyKyjy IbUBUIE UAU CaMe
OakTepuje.

AHTHOAKTEepU)CKU 2A€KOBU MOIY A€A0BaTy OaKTepUILIMAHO
(yOmjajy uuabHy Oakrepujy) nan 0akTepuoCTaTCKu
(MHXMOMpajy BbeH 4abU PacT U pa3MHO>KaBarbe).



AHTUBMOI'PAM - pesyarar
UCIIUTHMBaba 0CeT/bUBOCTI
13010BaHNX OaKTepuja Ha
aHTUOaKTepHjcKe AeKOBe i1
vitro

Munnmaana mHxnonTopHa KoHnenrpanyja (MIK): HajHioKa
KOHILIeHTpalIl/ja Koja je CltocoOHa ga MHX1OMpa pacT MUKpPOOpraHU3Ma i1
vitro.

Mwunumaana OakTepuiaHa KoHeHTpanuja (MBK): HajHiKa
KOHILIeHTpalj/ja Koja yOuja TeCTupaHy MUKPOOPraHu3aM in vitro.

Pe3mcTeHTHOCT: MUKPOOpPTaHM3aM He MOXKe Aa ce MHXMOupa
KAVHUYKVIM KOHLIEHTpaljjaMa aHTVMVKPOOHOT AeKa.

CeH3MTHMBHOCT: MUKPOOPIraHN3aM MOXe 4a ce MHXMOVpa KAVHNYIKIM,
TepalyjcK/M KOHILIeHTpaljyjaMa aHTUMUKPOOHOT AeKa.

CriekTap o3HaudaBa CBe KaTeropuje MUKpoopraHusama IpOTHUB KOjUX je
oapebeHn aHTMMUKPOOHN A€K aKTUBaH.



MexanusmMu geaoBarma aHTUOAKTEpPUjCKUX AeKOBa:

» VIxnbunuja cuurese heanjckor 3suaa Oaxkrepuja

* VHxuOnnuja cuHTE3€e IMpOTEeNHa

* JIHxuOnnuja cuHTe3e HyKAEMHCKX KVICeAMHa

* Vuxubunuja pyHKIMje nuToniasMarcke MeMOpaHe
* Juxubnnuja mertadboansma doaara

Inhibition of cell wall synthesis Inhibition of proteinsynthesis
|
r~i\/

Transcription Translation
> E X > s’
DNA ) 8 T > > v
—L/\’I‘J A )
mRNA ~

Replication l\
=S
=

N
\/‘
g‘f\ (\J’\/’L Inhibition of nucleic -
ﬁ 8 8 acid replication and @
transcription
! ]
Injury to plasma membrane Inhibition of synthesis of

essential metabolites



AHTUOAKTEepUjCKM 1€KOBU

Vxnowuimja cuaTe3e heaujckor 3suga 0akTepuja
B-aakTamu (cagp>ke P-AaKTaMCKU IIPCTEH) - GakTepuinAam 3a sehnmy
OakTepHja, MHXUOUPajy CUHTe3y IeNTUAOTAMKaHa

Mmoze 6axmepuje npodykyjy f-raxkmamase koje unxubupajy touxoeo dejcmeo
INenuimmanau
IIpupoanu nenunmannu (neannyant G, neannyuant V) - geayjy Ha G+ u G- koke
INoaycuHTeTCKM NeHUITMAMHU

e Ilenunnmannasa pe3auCTeHTHU (METULIMAMH) - CAUYHU Cy IIPUPOAHNM, AU CY
Pe3UCTeHTHU Ha IeHUITMAMHA3Y cTapUA0KOKa

¢ ITlenumnmanHy MMPOKOT CHIEKTpa (aMIIMLMANH, aMOKCULIVIANH) - CAUYHU CY
IpUpPOAHUM, aan uMajy Behy akrusHOCT npeMa G- DakTepujama

* TleHmnuamHM DPOIIMPEHOT ClIeKTpa (TUKapLUUANH, IUIlepaliAnH) - Beha akTuBHOCT
npeMa G- Oanmanma 1 aHaepodMMa, KOMOMHY]y ce ca MHXMOUTOpuMa [3-AaKkTaMasa

Iledaaocnopunu (nedasekcuy, 11epOKCUTHH, LIePTPUAKCOH, 1ledeInM) - aKTVBHUjU
nnpeMa G- OakTepujaMa 1 Mambe OCeT/AbUBY Ha AeCTPyKINjy B-AaKTaMasa

KapOanenemu (1MmunrieHeM) - geayjy Ha BeAUKy Opoj aepoOHux n anaepoonnx G+ u G-
OakTepuja, OTIIOPHU Ha [3-AaKTamasy

MonobOakTamu (a3TpeoHaM) - geayjy Ha aepoOHe G- DakTepuje

I'auxonieniTuay (BAaHKOMUIIVH) - Tepanyja MHQeKIIMja 3a3BaHNX MeTULVAVH
Pe3UCTeHTHUM cTaprA0KOKaMa



AHTUOAKTEepUjCKM 1€KOBU

VaxuOnnuja cuHTEe3e IpOTENHA

AMMHOTrAMKO3UAM (TeHTaMUIIVH, TOOpaMUIIVH, aMUKallVH) -
OakTepunuaHu 3a MmHOre G+ 1 G- Oakrepuje

Terpanmkanam (A0KCUIVIKAVH) - 0aKTEepUOCTATCKO A€jCTBO
Ha pasanante G+ n G- Dakrepuje

XaopampeHnkKoa - 0aKTeproCTaTCKO A€jCTBO MINPOKOT
CIIeKTpa, OrpaHNYeHa IIpUMeHa 300T He>Ke/beHOT AejCTBa

Maxkpoauau (epuUTpOMUIIVH, a3UTPOMULIVH,
KAapUTPpOMUILIMH) - DakTepuocraTcku 3a sehuny G+ Oakrepuja
1 3a HeKe MIKOOaKTepuje

Avmko3aMuau (KAMHAAMULIVH) - DaKTepuocTaTcky 3a Behmny
G+ u G- DakTepyja 1 3a aHaepoOHe OaKTepuje



AHTUOAKTEepUjCKM 1€KOBU

Muxubunmja cnaTe3e HyKAeMHCKMX KVCeAnHa

P ayopoxuHoa0HU (Hunpoda0oKcanH, opA0KcaliH, HOpPAOKCaALIVH) -
OakTepunmanu 3a sehnny G+ n G- bakrepuja

Pudamununu (pudamnunmg) - bakrepuniany 3a sehnny G+ n Heke G-
OakTepuje, KOPUCTH ce 3a Aederbe TyOepKya03e

Vaxuonnuja ¢pyHKyje nquronaasMarcke MeMOpaHe

IToamvuxcuau (MoaAnMuKCcuH B, Koanctun) - 0akrepunuanm 3a MHore G-
OakTepuje, orpaHn4YeHa yrorpeda 300r TOKCMYHOCTI

VaxuOnnuja meradoansma poaara

Cyadonamuan - 6akrepuocrarcku 3a sehuny G+ u G- bakrepuja,
OorpaHI4YeHa yIoTpeda 300T pe3ucTeHIje M TOKCUMYHOCTY

TpuMeTOnIpUM - KOPUCTU Ce y KOMOMHaIMju ca cyAdpoHaMuAMa 300T
CUHEePIUCTUYKOT A€JCTBa



Crepuaunsanyja u aesmHpexja

Crepuamusanmuja je KOMIIA€THO yOujame AU YKAabarbe
CBIIX 00AMKa MUKpOOpTaHu3ama ca ogpeheHor noapyyja
VAU IIpeAMeTa.

Aesundexiiuja je MeTo KOjJIM ce cCMatbyje Opoj >KUBUX
MUKpoopranusama. To je yHuIITaBsarme IaTOreHIX
MUKpOOpraHmu3ama IIpouecrMa KOjy He VCITyIbaBajy
KpuTepujyme crepuimnsalyje.



Crepuaunsanyja u aesmHpexja

ABTHCenITHUIM Cy Ae3MH(PUILINjeHCU KOjiI MOTY Aa ce KOPUCTe Ha TeAeCHUM
IIOBpIIMHaMa (KOXa, OpaaHa CAy3HHUIIA...) KaKO Ou ce peayKoBao Opoj
MUKpOOpraHu3aMa 41aHOBa HOpMaaHe MUKpo(PA0pe, Kao U aTOTeHMX
MUKpOOpraHM3aMma.

Aesunaduiiyjencu ce KOpUCTe 3a yKAamame MUKpPOOpTraHu3aMa ca
HEeXIBUX IIpegMeTa, aaul cAabuje yOujajy BereTaTuBHe MUKPOOPTaHI3Me.

Acerica omnucyje HOCTyIIaK KOjIM ce OHeMOoryhaBsa IpuUCTyII
MUKpOOpranusama y ogpebeHo, samrmheHo rnoapydje, Koju ce IpuMemyje y
y OIlepal]VIOHNM caJama, IIpuIpeMamy AeKOBa, Kao U Y MUKPOOMOAOIIKIM

AabopartopujaMa. Acerica ce HOCTIVKe CTepUAM3alMjOM MaTepujala I
oIpemMe Koja ce KOPUCTU.



Crepnansaiiuja - MmeToge

Pu3nuke MeToAe — TOILAOTA

OTBOpenu naamen: 3a crepmuAn3aLjy MHCTpyMeHara y
MUKPOOMOAOLIKIM AabopaTopujaMa UAU 3a XUTHY CTepUAN3annjy HoXa
VAU UTAE.

Crnamusame: Op3a crepuansanyja MaTepujaaa Koju ce o4Aake.

Cysa Tonaora: 160°C y Tpajamy 04 2 carta (yI/beHycarme OPraHCKIX
MaTepuja " AeCTpyKliijja MIUKpOOpraHusama yKaydyjyhn u criope) ce
KOPVICTH 3a CTaKAO U MeTaA.

Baasxna Tonaora: (MHOro Op>xm 1 epUKacHIjU MeTOZ, cTepuAan3aliyje
HEeTo CyBa TOIIA0Ta jep peaKTUBHI MOAEKYyAU BOJe, Ha peAaTUBHO HVIKIIM
TeMIlepaTypama, UpeBep3nOIAHO AeHaTypUIIly IPOTelHe) y ayTOKAaBy
Ha 121°C 10 a0 15 MuHyTa y 3aBUCHOCTU O4 MaTepujasla Koju ce
CTepUANIIIE.



Crepunaunsanmja - MmeToae

Pdu3nuke Mmeroae:

- YaTrpaBuoaeTHO u joHu3yjyhe spaueme

YarpasuoaeTHe 3pake TasacHe ay>xyHe 240-270 nm ancopOyjy
HYK/eMHCKe KICeAVHe IIITO u3a3usa omreheme reHa. ['1asna npumena UV
3paka je y o3padynBamby Badayxa y 00aHUIIaMa, Kao U AeKOHTaMMHaljI
IIPOCTOpa I'de ce pajnao ca IIOTeHIMjaAHOo OIIaCHUM MUKPOOPTraHIU3MIUMa.

Joumnsyjyhe 3pademe nma mHoro sehy eHeprujy Hero UV 3paueme u
y3POKyje aAnpekTHo omreheme DNA, aay 11 HacTaHaK TOKCMYHIX
c210004HIX padMKajla U BOAOHUK-IIEpOKcHAa 13 Boge. Kopucrtu ce y
MHAYCTPUjU Hajuelhe 3a cTepuAn3anmjy MeANIHCKOT MaTepujaja I
MHCTPyMeHaTa 3a jeAHOKpaTHY yIIoTpeOy (pyKaBule, I11aCTUIHN
IIITPULIeBY, KaTeTepu U CANYHO).

- Puarpanuja

3a yKaamame MIKpOOpraHu3aMa 13 TeYHOCTY KOpYCTe ce MeMOpaHCKI
dpuaTepu pazAMINTIIX BeA4Ha (3a yKAamarbe DaKkTepuja ce Kopucre
¢uarepu ca nopama seanunte 0,2 um).



Crepmuamnsanyja - MeTojae
XeMmjcke MeToJe:
l'ac eTmaen-okcng je aakmampajyhu areHc Koju ce Mellia ca yI/beH
AVIOKCUAOM UAY a30TOM
Kopuctu ce Hajuenthe y mHAyCTpUju 3a crepuaAn3anujy Mmarepujasa

HEOTIIOPHIMX Ha BUCOKY TeMIlepaTypy (I1AacTuKa, ONTUYKY MHCTPYMEHT,
BeIlITauKe Ba/lBy/Ae, KaTeTepn)



AesnHdexnyja

Koz gesnndexnnje ce pa3auKyjy TpU crerneHa eprKacHOCTH:

* BICOK CTeIleH Ae3nH@eKIje: yOujame CBUIX MIKpOOpraHns3amMa 13y3eB
Hajpe3MCTeHTHIjIX OaKTepIjCKIX CIIOpa

* Cpeambu cTeleH ge3snH@eKnyje: youjame CBYIX MUKpOOpraHu3aMa OCUM
criopa

* HHI3aK CTeleH ge3nH@eKnuje: yOujame Be\iHe BereTaTUBHIX OaKTepuja
11 BUpyca KOjU UMajy AUNNAHN OMOTa4 (He yK/Aamajy ce MUKOoOaKTepuje n
criope)

Behuna cyricrannu koje ce kopucre 3a Ae3yH(peKI1jy Cy IIPOTOILAa3MaTCKA
OTPOBM, He KOPIICTe ce 3a Aederbe NH(peKIMja (13y3eB cynepdpuiijaaHmx).

I IpucycTBO OpraHckiux MaTepuja 3Ha4ajHO oMeTa Irponec Ae3uHpekiyje!



AesnHdexiija

XeMmjcke MmeToJe:

AAKOX0A4

Y TeunoM cramy y KoHLeHTpauuju 70-95% ageHaTtypuliie mporenHe I1a
BeoMa Op30 yOuja BereraTuBHe 00AMKe OaKkTepuja, He Aelyje Ha cIiope U
Beh1Hy BuUpyca.

100% aakoxoa aexuapupa MUKpOOpTraHu3Me Op30, aau X He yOuja jep
Iporec youjama 3axTeBa MOA€eKyae BoJe.

A axoxoa (70-90%) n nsonponmna-aakoxoa (90-95%) ce seoma yecro
KOpIICTe 3a AeKOHTaMMHallljy KOJKe IIpe HEeKIX je JHOCTaBHIIX
MHBa3UBHIX IIPOLlegypa Kao IITO je BeHeIlyHKIIja.



AesnHdexiija

XeMujcKe MeTOJe:

XazaoreHu

Joa oxcnayje kbyuHe KOMIIOHeHTe NeAnjcKor 3114a MUKpOOpTaH3aMa.
OpurmnnazHo ce KOPUCTU Kao TUHKTypa 2% joda y 55% aaKoxoAay U Tako
yOlja MUKPOOpPTaHI3Me MHOIO Op>ke 1 e(pMKaCHHje HerO aAKOX0A.
IIpennapatu y KojyuMa ce jog KOMOMHYyje ca HocaunMma (II0BIAOH) UAU ca
HEJOHCKNM JAeTeplleHTMa (joaodope) mocrerneHo ocaodabajy maae
KOANYVHE joda, Mambe 0oje KOXY I He AeXMAPaTUIIy je Kao TMHKType U
YIZAaBHOM Ce KOPMCTe 3a IIPUITpEeMy KOXKe IIpe XUPYPILIKIX MHTePBeHI1ja.

X2a0p (xumoxaopHa KuceAanHa y BOA€HOM PacTBOPY Auconipa 1 Aaje
c10004aH xa0p y mmpokoM oricery PH BpeanocTn) je aetasaH y poKy 04
HEeKOAUKO CeKyHAU 3a Beh1Hy BereraTuBHIX OaKTepyja U MHaKTUBYPa
Be\MHY BUpyca y M3y3eTHO HICKIM KOHIIeHTpaljama.

Kopucrtu ce 3a oap>kaBame CUTypHe Boe 3a Inhe, Kao 1 XA0pMHaLNjy Boje
y OaseHMMa, areHc je 1300pa 3a AeKOHTaMIHalMjy [TOBPIINHA U CTaKaja
KOjU Cy OMAV KOHTaMMHMPaH! BUPYyCHMa VAN CIIoOpaMa I1aTOTeHNX
OakTepuja 1 Tada ce KOPUCTU Kao 5% pacTBOp KOju ce Ha3MBa XUIIOXAOPUT.



AesnHdexiija

XeMmujcKke MeToae:

X1aporeH repoxkcug,

Moha#n okcnaanioHn areHc Koju Hartaza MeMOpaHCKe ANINAe, Aeayje
BeoMa Op30 Ha BehuHy OakTepuja 1 BUpyca, a criopuje yonja Oakrepuje Koje
IIPOAYKY]Y KaTaAaa3sy, Kao U CIope.

Cypdakrantm

Jeaumema ca xuapodoOHUM 1 XNAPOPUAHUM I'pyllaMa KojiIMa ce Be3yjy 3a
pa3AndunTa jeAVberba 1 pacTsapajy X AN Membajy HbIXOBe
Kapakrepucruke. KaTjoHCKn geTeplieHT 1 TO KBaTepHEepPHa aMOHVjyMOBa
jeanberba (OEH3aAKOHU]YM XA0pUA) Cy BeOMa OaKTepULAHY, aAU Y
OACYCTBY KOHTaMMHIPAajyNyx OpraHCcKix Marepuja.

IiMajy Maay TOKCMYHOCT 3a KOXY U CAY30KOXKe TaKO Aa ce KOPUCTe Kao
aHTHOaKTepujcKu areHcy y KoHeHTpauuju o4 0,1%. He aeayjy Ha criope u
sehuHy Bupyca.



AesnHdexiija

XeMujcKe MeTOAe:

dDeHOAU

deHOA AeHaTypullle IIPOTEeNHe U geayje OakTepunaHo. Beoma cy
TOKCIYHU 3a KOXY U TKIBa U HEe MOTY Aa ce KOPUCTe Kao aHTUCeIITULIN.
Kpartko nsaarame peHOAMMA MOXKe Aa ce TOAepUILIe, I1a Cy aKTUBHI
(peHOAM IpUCYTHU y BeNVHIM TeYHOCTH 3a MCHUpame ycTa U rpaa.

X20p xeKCnAMH Metba rrepMeadunaHoct MmemOpaHne 1 G+ 1 G- OakTepuja 1
PYTHMHCKHU Ce KOPUCTU Kao Ae3MHPUIINjeHC 3a pyKe U KOXKY. Besyje ce 3a
KOXY U Aaje IIep3UCTeHTHN aHTuOaKTepujcku edekar. [1o mpupoanu je
KaTjOH I1a ra HeyTpaAuIly CallyH! U aHjOHCKU A€TepPLIeHT.



AesnHdexiija

XeMmujcKke MeToae:

I'ayrapaaagexua i popmaaaexug,
Aaxuavpajyhu areHcu Koju Cy A€TaAHU 3a CBe MeAULIMHCKY 3HadajHe
MIKpOOpraHmusMe.

Dopmaagexng je rac Koji je MpUTaHC, adepreH 1 BeoMa je HelrpyjaTaH IITO
OTrpaHI4YaBa Bheroso Kopuiiheme y ¢opMu pacTsopa 1AM raca.

I'ayrapaaaexmng je ae3auHpuiMjeHC BICOKe e(prIKaCHOCTU 3a MaTepujaje
KOjU He MOTY Aa Ce U3Aa’Ky BUCOKIM TeMIlepaTypaMa (Co4rBa, olpeMa 3a
arlapare 3a pecrimpanujy).



AesnHdexiija

Du3make Mmertoae:

IlacTepu3anuja

IlacTrepusanija nogpadyMena mnsaararbe TEUHOCTU
TeMreparypaMa 55-75°C kako O1 ce yKAOHIA€e CBe BereTaTlBHe
OakTepuje, aau He u criope. Hajuenrhe ce kopuctu y
nHAycrpuju xpane. Ilacrepusanmja y soau na 70°C y Toky 30
MIHYTa je Beoma euKacHa 1 jepTuHa MeToAa 3a IpUIIpeMy
[11aCTMKe KOja ce KOPVCTU 3a Tepallyje MHXaAallljoM.



