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INTFRODUCTHOIN

Infection involves interactions between the animal
body (host) & the infecting microorganisms

3ased on their relationship to e ICroorganisms

can e classifiedas

J

SAPIOPRYIES




SAPROY g (1F =S

They are freg living microbes that sulbsist on
dead or decaying organic matter

They are found I Soll & water & play a
umyurmz relein: ‘ '
material
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PARASITES

They are microbes that can establish themselves,
deprive the host of 1S nutrition & multiply, m hosts

Pathiegens: are mICroerganisms capanle of:producing
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The multiplication of parasite in or on the tissue of a
host constitutes infection

It does not invariably result in disease

Primary infection
Reinfections
Secondary. Infection
Focal mfection
Croess nfection
Noesecomial mfection
latregenic Infection
Inapparent Infection
Subclimnical nfection
|Catent infection



SOURCES OF INFECTION
Man

Animals
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MAN

The commonest source of infection
for man 1s man himself

Carrier IS a PErson Who: haroeurs the
pathegenic mIcroerganisms Without
suffering fromi any/ il effect
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ANIMALS

Many, pathogens are able to
Infect bothiman & animal

RESERVOIROSE=
ASyMmpPLomanCAnTECHONNT
animeis
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Blood sucking Insects may. transmit
pathegen to: man

The diseases so caused are called

2 regsulssion feey ge ol
olaleeiiezil
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SOIL & WATER

Spores of tetanus bacilli may
remain viable in soil for
several decades & Serve as
source of Infection

\\/ater: acts as a Source of
Infection due to contamination
Py PARGGENIC MICIOOKJaRISAIS
cholera, Repatitis
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Presence of
pathogens in food
may. be due to
external
contamination

OF dUe to) pre-
existent Infection
INTMmeEat e.dg:
tapewormintection
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METHODS OF TRANSMISSION

Contact Inhalation

Inoculation




FACTORS PREDISPOSING TO
MICROBIAL PATHOGENECITY

The terms pathogenecity & virulence refer to the
ability of microbe to produce disease or tisSue Injury

Pathogenecity. is generally employed to refer to the
ability, off MICrobe to pProduce disease

\irtlence Is applied to the same pProperty. In a strain
O MICreErganIsms



VIRULENCE

Adhesion

|nVasiVeness

[oxigenicity
ommunmicaniiib




VIRULENCE
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ADHESION

Initial event in pathogenesis

SPECITIC Feaction BEtWeEen: SUKEface FECEPLONS 0N the
epithelialicells & adhnesive strticture on the surface
ofthactera

ihihese adnesive structire called adnesins



Diagram of cell adhesion

ligand

.........

\ adhesion protein

cytoskeleton -;_"\ cell membrane
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Ability of a pathogen to spread In the host tissue after
establishing infection

HIghly, Invasive pathogens produce spreading lesions
Enzymes like hyalurenidase assist them

ICess invasive pathiegen causealocalised Iesienior:
tghey get localised DECOZ Of: coagulase enzyme



TOXIGENICITY

EXOTOXINS ENDOTOXINS
Proteins Protein-polysaccharide-lipid
Heat labile Heat stable

Actively secreted by cells

Forms part oficelliwall

Separable from cultures by filtration

Obtained By cell lysis

SpPeCIfic pharmacelogical effect
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\\ealdy antigenic
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OTHER BACTERIAL PRODUCTS

Coagulase

Fibrinolysins

- Hyaluronidases

_ Flaemoly/sins

_EeucecIdins




BACTERIAL APPENDAGES

Capsule helps the ““j@
bacteria to withstand AL
phagocytosis & the lytic
activity of complement



INEECIHING DOSE

Successfull infections reguire that adequate
numMBEr oft bactera should gamm: entry.

IS 606Sa
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NORMAL FLORA




INTFRODUCTHOIN

IMicrobes are everywhere.

Tihey populate the air; the walter, the soil; and have
even evelved imtimate relationships with plants and

animals.
SVVITREUEMICKGIES; 11"3 o)l
S NISHSIGUENTIEL ml/ LOML!
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NMICROBESANIDEYAOLU

YOou are covered with: microorganisms!

Microles that colonize the human body during birth
or: shortly thereafter, remaining throughout life, are
referred to as normal flora

Normal flora cantbe found iR many/ sites ofthe human
0]0J0 mcIudlng the skin (especially; the moISt areas

SUCHIASHTIE qu dNANIEIEETIIENGES);
IS gm.ur YA UG CLIARYALRENGSE)
veleiElpy ngeler zlalel
LIS EIGESHVERTACIIRITIARINAENTIOULIRIGENITE
cojlotl);
Ol il erniee nieiplel) lrekt
INAIITRUTE cmulazr / S, /s“zem *
Tnireiieleiel to) rorniziin 5 |




LOCATION OF NORMAL MICROBIAL FLORA

Nasopharynx

Oral cavity
Throat

Trachea

Lungs

Esophagus

Duodenum Stomach
Jejunum

Ascending colon J
Descending
colon

Cecum

Appendix Rectum
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Human skin:is not a particularly rich place for microbes to
live.

Tihe skin surface Is relatively dry, slightly acidic and the
primary source of:nutrition I1s dead cells.

TiRIS IS an envirenment that prevents the growth of:many/
MICKe0rganisms, Ut a few have adapted tolife o our skin.

Proplonibacterium acnes s a Gramipositive Pacterum tha
[RRaRILS tf s:,"

AIOUIET I)rqmunens MEMPERGIFIESKINNIGIANS SI@PMYIGEACEUS
ERIAeEmMIGISIINTISHS G INAGAPIE NG AT POSIHVEACIEUITT
LTRCANISURNIVEATIARYASIIESITOUGRCURLTENIOEY

= IVlICrococcr
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A SACTERIAL SNEEZE TrlE NOS =

= [he human nose Is home to the infamous Gram
POSItIvVe bacteriumi Staphylococcus aureus, Pest
Knoewn for: 1ts role mhospitals \Where It IS a major
cause ofisurgicaliwound and systemic Infection.

IRfections O RIS BACIERUR Al RNOW: & VER/ SEMHOUS
LAt tOMUMaRTNEAIINIECAUSEN L NASHIECOITIE:
resIStaniieralifcommercialiy/ avariaiie antiBIoucs;
IRCItGIRGIMENICIIIREANENANCORYCIT:
INISIGIERNCANIED! ln LIENIOSESIGIRICAI T Cale VIGIKETS
zigle] 'rrgl,rmnlﬁt.ts;l i gauen_t LOMIALIENGVVNYISOME

PEOIEICARYASSAUGEUSTI ENGUETSIUGNIOLNS
UL RO AL



ASVI@UINIENASSHIAVIAN

[t’s estimated that 500-600 different kinds of bacteria thrive on
mucus and food remnants 1n the mouth.

A predominant memuer of: this community is the Gram
POSItiVe Pacteriumi Streptococcus mutans:

It grows on pIoflms on the surface of:teeth (plague) Where it
CONSUMES sugar and converts it te Iactic acid:

Lactlc aC|d EIrOUESI e Enamel on the surface ofiteeth, which

- S "’5}_’! OCCUS _mwmam:.w ISfaimtc
,n fican colonize the mouth:
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BRAVING STOVACH NCID

\What Kind of: organism would live in a highly acidic (pH 1-2)
environment like the stomach? Not surprising there aren’t
many. organisms that have adapted to life In this envirenment.

One organismithat nas keen discoverealiving Intne uman
stomachiisithe Grammnegative bactertm called Helicohacter

nL)w CANNESURIVEZVIEIITT
MICHO ‘s'ﬂ‘flfJIJ.[I.lr'ﬁ"

*.v!orr pmduce alieNZyIMe called g
1110) ¢

r'onverr ,Lrsa, I)rJd,Lr:s;d IYAUESLOMICACHINRLORITITIONI

ezirejeinl eliedieles




H. plyori creates it own microenvironment by burrowing into
the mucosal lining of the stomach. Within the lining, the

microbe Is then able to avoid pH levels that would normally.

Kill'it. Here, it may also produce ulcers.

stomach acid (pH 1-2)

N

% mucosal barrier (~ pH 7}

Stomach wall
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Compared to the stomach, the small intestine is a relatively
hospitable environment

However, the small intestine presents microbes with a new.
challenge—high flow' rates.

his makes it difficult for bacteria to colonize the small
Intestine because they get washed out Very: quickiy:

As a resultthe concentrationoff bacterialin the small
INtestine remains Elativelyslow (1 PACtERIa PErR Ml
humanrenzymes caliy/ out most of thErdIgestion PrOCESSES
MinimizingithEFCONCENthation OiFbaCtEna NILE STall s
INLEStNEMay bEraistiategy thali OUFDOMIES haVEradapteaiin
ONGERLONAVOIaNNICHODIEIRCOMPELONNOFNIGNNVIUE
NULHENLSISUCHRaSISIMPIEISUUTESIa R PHOLEISY

IRStHIERCEI ORI RtRINESESIOWAG OWITEV I EN i KESFE OUISES

ROUSHOIFOOENONTIOVE throu_?h LHENSINEINRESHRENHIERKES

24418 nlolrs for faocl to dre)el rirotic)nl gnle calan);
IISESIOWEIRTTOWAE LERGIVESHIIE CLE I AN UIENCOI G TN
IEPHOGUCERSORIETRUIEYAEE CHNERYNIIGHIRCONCENLIELONS
CLONZ="L0ILS gzjetariz) gar ).




Intestinal bacteria:

the hidden organ

More bacteria than
cells in the body

More bacteria than
people on the planet

Metabolic activity is a
virtual organ

Microbiome > Human
genome



Stomach

10710 cthw/mil
Duodenum
10"-10° cfw/mi
Colon Jejunum/ileum
10""-10" ctw/mi 10°-107 cfu/mi

Anaerobic genera Aerobic genera




SMALL INTESTINE /S, THE
COLO)N (CONT,)

[ihe colon Is a holding tank for: bacteria that participate in the
end stages of food digestion.

FOr It IS here that bacteria are presented with pelysaccharides
that cannot e roken down By human ERZYmES.

IE Process ol poelysacehande degradation i tne coloniis
[eferredioras colonic fenmentation:

IIIEse POlySACCANIGes are Uenved Tromiplantmateriali(eg.
CEIIUIOSE; SXy/lar mJ ggaiig) et el cle (EQLE
POIYSACCHARGESIUTAGIUEN mrss J r'r'lly LOGELIEN) Andlare

eifzielgiel €)Y colonicha
nel J;Le "ermenuuon r

/ 0 / rruco
JJere_l NG

~

DIRLIE WJI".




A Colonic Habitant. Microbial flora within the colon are able to
digest polysaccharides that float by, which would otherwise be

Indigestible.

/ ~olonic How through 24-28 hrs

polysaccharides

colonic
. = — flora
« 2 P - . «od 2 ;D
P~ % — colonic
fermentation of
polysaccharides
intestinal fermentation
o cellst bi-products

absorbed



Esophagus

Mﬂjﬂl‘ bacteria present ‘l‘ ﬂ[gan
[
Lactobacilli
- } Stomach
T} Duodenum
Enterococci
Lactobacilli
Jejunum Small
intestine
Enterobacteria ]- lleum
Enterococcus faecalis
Bacteroides
Bifidobacterium
Egbaﬂferfum Large
ptococcus L .
Peptostreptococcus Colon intestine
Ruminococcus
Clostridia
Lactobacilli

Anus S



\AGTINAE

Relative to other microbial populations off the
Auman boedy. little is known about the normal
flora of the vaginal tract.

e predominant bacteriall Species are
LLactobacilius.

ASI S| the case 1IN OthEr areas of the Boedy, the
presencereinormaliorainrtheVaginal tract
dPPEARSIEONIEVE e PHOLECHVENOIENSINCENWBIMER:
gzl drle) clrlilojocies for cldnie o Uzl et
IRECHORSIWHENIEVENEGUCEUNEVEISHO]E
[SEGLOPE G USEOERNE EVEIOPNECSINRIECHORSY

ISEth UGSt N Ea CLOE )/ SRTIE Y APIEVERIRUIE
GHOWEIROIRYESSIANPIOU UCINGRIVETOYERNIEROXIGE
=) ol=orgcltigt of gelctarizll rrietclgaliserl;
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Tihe examples presented above describe a few examples of
normal flora around the human body. From these examples
several common themes can e extracted and to summarize,
let s discuss these themes:

Bacteria perform physmloglcal nutritrenaliandprotective

72 VIaimtaininig s

COMMURITHIESIO) |

ECOSYSIEMIS IRl SY/SLETE _lu,l,)rr'd ifie)
CONSEYUENCESICATNIE N el f AIPIOLICS; IS

Jgrrusre med ca,l ruur*:r;

Cantect /JLL[' rurrfyll l ofel.
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3.\We are only beginning te appreciate the complexity
and function oftnormal flora in the human boedy. Our
understanding of:micropial communities has Peen
limited By, U aility to) culture mICKeRES INthe
lalberatory environment. [CIS theught that Iess that
12 1% of:bacteria will c OV/0N Stanaare
b ralory medra. diat msu.m thal We laveyet to
EIegredierRtie ))‘/J LHENTICrERIE WJI e ARejelely;
)\ Es‘f‘f.L['lJlJle‘:) SUCTIRSIUIENIOINTIENASEXCIIcT
CHORN(FCH ), HIGIEHNOUGHIUAPINASSEGUETCITG

ziglel DINA. gillererlere s 2l SLAIONGNIGVIGE
{IITI[ISESHITLONITESENTIICROIIIRECOS)/SIETISH




Figure A

Distribution of Nonpathogenic Microorganisms in Healthy Humans.
Many of These Bacteria Possess Enzymes That Can Cleave B-glycosidic Linkages

Esophagus

FPrevorelo l
Streptococcus R |

velionelia ——

Helhicobocter

Stomach

1!

Enterococcus
Locrobacilus

o Small Intestine

Bacteroides
Bifidobocreno
Closerichic == = |
Enterobocterio ] r— Heum
Enterococcus
Escherichia
Ewboacrena
Klebsiela et
Locrobacius T 0
Peptococcus
Peptostreptococcus
Proteus
Ruminococcus e ———
Sraphylococcus +
Streprococcus Anus

MAJOR BACTERIA PRESENT

— . Large Intestine

* Microbial inmeractions with Humans. Chapter 21: 700-725. rc Madigan MT_ Martinko JM.
Srock Bictogy of Microorganisms. Peacson Prentice Hall 2005

Reprmted with permission of Jane Ramberg GiyvooScience & Nutrivion. Vol 6, No 6, 2005.




Representative microorganisms in the normal flora of humans

: Staphylococcus, Corynebacterium, Acinetobacter,
Skin : . )
Pityrosporum (yeast), Propionibacterium
Streptococcus, Lactobacillus, Fusobacterium,
Mouth \eillonella, Corynebacterium, Neisseria,
Actinomyces

Streptococcus, Staphylococcus, Corynebacterium,

Respiratory tract Neissaria

Lactobacillus, Streptococcus, Bacteroides,
Bifidobacterium, Eubacterium, Peptococcus,
Gastrointestinal tract Peptostreptococcus, Ruminococcus,
Clostridium, Escherichia, Klebsiella, Proteus,
Enterococcus

Escherichia, Klebsiella, Proteus, Neisseria,

Urogenital tract Lactobacillus (vagina of mature females)



Dental canes, pericdontal disease

Abscesses and pharyngitis

___— Sepsis

|~ Endocarditis

T

\ Pneumenia

—— (Gastrgenteritis
and peritonitis

- Urogenital infections






