Patogeneze virovych nakaz
prednaska 2

Vstup viru do hostitelskeho organismu, Sireni
viru a vylucovani z organismu
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BELOW VISUAL CHANGE DISCERNABLE EFFECT

CELL RESPONSE * HOST RESPONSE

LYSIS OF CELL DEATH OF ORGANISM

INCLUSION BODY FORMATION CLASSICAL AND
OR SEVERE DISEASE
CELL TRANSFORMATION
OR
CELL DYSFUNCTION

MODERATE SEVERITY
MILD ILLNESS
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ICEBERG CONCEPT OF INFECTION

SUBCLINICAL DISEASE CLINICAL DISEASE



Portal
of entry

Skin
Mucous membrane
Gastric pH

Attachment
to sensitive cell

Penetration
of cell

Interferons

Lymphokines

Replication

Macrophages
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host
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Cell-mediated
immunity
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Host
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Prubéh virové infekce

 subklinicky

e onemocneéni

- Projevuje se diky: poskozeni bunek a tkani virem

- nasledky:

ztrata funkce bunék/organu
zanetliva odpoved
Imunopatologie

likvidace viru hostitelskym organismem

perzistentni/latentni infekce

letalni



¥irus production

General patterns of infection

Uvolnovani viru

L Produkce virovych Castic
Klinické symptomy

e
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Acute infection
* Rhinovirus
* Rotavirus
* Influenza virus

Persistent infection
* Lymphocytic

choriomeningitis virus

Latent, reactivating infection
* Herpes simplex virus

Slow virus infection

» Measles SSPE Spalnicky

* Human immunodeficiency
virus

From Flint et al Principles of Wirology



The course of a typical acute
infection

Induction of
adaptive

rnspmse

M Protilatky, efektorové buriky,
pamétove bunky
Threshold level
-«+— of virus required
to activate adaptive
immune response

Duration of infection

Wirus Establishment

growth | of infection |
—

Innate

defenses

[

Entry of virus Virus CIﬂrEd From Flint et al Principles of Viralogy



Prunik viru do hostitelskeho organismu

7 Aerosolem .
Pozreni
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Respiratory
tract

Alimentary
tract

Urogenital
tract

Anus

Skin

Scratch, injury

Arthropod
Capillary



Varicella-zoster virus
Poxvirus, influenza virus
Parainfluenza viruses

Mumps virus
Measles virus
HSV, adenovirus, vaccinia RS virus
Enterovirus 70 (conjunctivitis) Rubella virus
Measles virus Corona-, arena-, rhino-,
Rabies virus, agent of Creutzfeldt- enteroviruses
Jacob disease (by corneal transplant)
HSV, CMV, EBV

— Adenoviruses
L HBV

Mumps virus
Entero- and rotaviruses,
Norwalk-like agents

HBV
nonA-nonB hepatitis
HIV

HSV, CMV, HBV
Papillomavirus

HIV

HSV, simian herpes virus,
cutaneous poxviruses

HBV, nonA-nonB hepatitis

Papillomavirus

Arboviruses

Rabies virus




Prunik viru do hostitelského organismu
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Vstup do organismu
Anatomy of the Skin
Pokozka a sliznice _ Hair

- kUze sestava z epidermis a dermis

- epidermis: stratum corneum
(vrstva odumirajicich bunék s
povrchovou vrstvou keratinu);
stratum granulosum; stratum

Stratum Corneum
Granular Cell Layer
L~ Spinous Cell Layer

Epidermis ,
)\ Basal Cell Layer
— Sebaceous Gland

— Erector Pili Muscle
Dermis

spinosum; stratum germinativum — Sweat Gland
(zarodec¢na vrstva délicich se e

bunék)

- dermis — vrstva vysoce
vaskularizovanych spojovacich .y
tkani obsahujicich fibroblasty a whwn.greatestiook.com Fat (Adipose) Tissue
dendritické bunky (specializované
makrofagy)

~.Collagen And
[ Elastin Fibres
C l Artery
Vein

Subcutaneous
Tissue

129
i-.\ po s
- we




Priklady vira, které vstupuji do organismu pres pokozku nebo
sliznicni membrany

Skin Minor breaks Papillomaviridae Human papilloma virus
Herpesviridae Herpes simplex virus 1
Poxviridae Ectromelia virus
Conjunctiva Contact Picornaviridae Enterovirus 70
Adenoviridae Adenoviruses
Oropharynx Contact Herpesviridae Epstein-Barr virus
Genital tract Contact Retroviridae HIV
Papillomaviridae Human papilloma virus
Herpesviridae Herpes simplex virus 2
Rectum Contact Retroviridae HIV




- je nepravdépodobné, ze by virus vstoupil do organismu pres
neporusenou pokozku, protoze na povrchu nejsou zadne zive bunky;
vnejsSi vrstva pokozky predstavuje dosti nehostinne prostredi — sucho,
kyselé prostredi, bakterialni flora

- viry pfekonavaji pokozku pres mista poskozeni bariéry, které umozni viru
se dostat do kontaktu s zivymi bunkami

- viry se obvykle mnozi v konkrétnich bunkach kuze (napf. HSV a poxviry
v zarodeCnych bunkach epidermis a v makrofazich a fibroblastech
dermis; papilomaviry infikuji zarodec¢né bunky epidermis, ale maturuji v
stratum granulosum



Epidermal Cell
Differentiation Pathway Papilloma Virus Life Cycle

Capsid proteins

S
— Stratum comeumn 7" Virus particles

e——————" " (homy layer]
S

" —g—  Stratum granulosum

{granular layer)
Expression of

@ Stratum spinosum
i {prickle calls) early genes
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Replicating
viral DNA



- infekce epitelialnich buneék na povrchu sliznic
- nutno penetrovat vrstvu slizni¢niho hlenu (mUzZe obsahovat IgA

a jiné virucidni proteiny)

Konjunktiva oka (specializovana
sliznice) muze byt branou vstupu
nékolika viru (nékteré adenoviry a
enteroviry — coxsackievirus A24,
enterovirus 70)




Transkutanni injekce/poranéni

] [ Proboscis
Salivary glands

- arboviry (béhem sani komara je do rany
vpraveno cca 10-4 ul slin, které mohou

obsahovat asi 100 PFU viru (pokud 1079
PFU/mI)

- virus vztekliny nebo B virus — pokousani —
intramuskularni inokulace slin
obsahuijicich virus

- HBV, HCV, HIV — krvi, krevnimi produkty,
kontaminovanymi stfikaCkami
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Urogenitalni trakt u'f.?.i‘:f:il
to HIY-1 @ % {@
quasispecies ||
- tyka se sexualné pfenosnych virl SoEE
- bud mnozeni ve sliznici genitalniho Sl
traktu (HSV2 nebo papilomaviry) e Ewﬁxﬂe

- HBYV vstoupi pfimo do cirkulace

- nebo pres drobna poranéni pfi  Fusionof
pohlavnim aktu (HBV, HIV) ondCoir %

v . v s . oz Transport of
pres sliznicni kapilary virus to regional
. . . tymph nodes
- HIV infikuje CD4 lymfocyty,
makrofagy a dendritickeé burnky v ‘Speaad of
kGzi a submukoze a poté je bt
pfenasen do spadové lymfatické —
uzliny eoN nto.

bloodstream

Widespread
digsemination

Brain  Spl Gut iated  Lyrmph
Iymghosd tisgue  nodes

Copyright © 1998 Massachusetts
Medical Society. All rights reserved.




Prunik viru do hostitelskeho organismu
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Orofarynx a gastrointestinalni trakt

- brana vstupu pro mnoho viru; riizna mista vstupu od krénich mandli po tlusté

stfrevo
e P Fe——
Localization of disease gastroenteric tract Virus family Representative example
Gastroenteritis Yes Astroviridae Astroviruses
Yes Caliciviridae MNorwalk virus
Yes Coronaviridae Transmissible gastroenteritis
virus of swine
Yes Rotaviridae Rotaviruses
Yes Parvoviridae Canine parvoviruses
Yes Adenoviridae Adenoviruses 40, 41
No enteric illness Yes
(*systemic illness)
Yes Picornaviridae Poliovirus
Yes Picornaviridae Coxsackieviruses
Yes Picornaviridae Enteroviruses
No Picornaviridae Hepatitis A virus
Yes Adenoviridae Adenoviruses




- pro nékteré je stfevo cilovym
organem, jine vstupuji do krve a
vyvolaji systémové onemocneéni

—_

w

. Virus ingested

. GUT ASSOCIATED LYMPHOID TISSUE

* tonsils, Peyer's patches
* virus invades (via M cells?)
e replicates in monocytes

. REGIONAL LYMPH NODES

e replicates in monocytes

. BLOOD

® plasma viremia

. BLOOD BRAIN BARRIER

® yirus crosses endothelium

. SPINAL CORD

e virus replicates in anterior horn cells
e cell destruction
e paralysis

. GUT

e virus excreted in feces

Day O

Day 0-3

Day 3-5

Day 5-15

Day 8-12

Day 10-30

Day 12-30

Day 5-45



Priklad: reoviry — v alkalickem
prostiedi tenkého streva se viry
do infekCnich subvirionovych
partikuli, které se prichyti k M
bunkam (tvofi specializované
epitelium, které spociva na
Peyerovych platech) — viry jsou
endocytovany M bunkami —
transportovany ve vaccich —
exocytdza na bazalni membrané

bariéry: kyselé prostredi Zaludku
alkalické prostredi stfeva
proteolytické enzymy
sekretované pankreatem
lipolyticka aktivita zIuCi
sekretované IgA
stfevni makrofagy

(nékteré viry, pokud se dostanou do
organismu s mlékem nebo potravou,

jsou rezistentni k nepratelskému
prostredi GIT)

Villus

Villus

Peyer's patch

Efferent lymph




Prunik viru do hostitelskeho organismu

" Aerosolem




Respiracni trakt

- vdechnuti aerosolu nebo mechanicky prenos infikovanych nasofaryngealnich
sekretu

Zalezi i na velikosti kapének — velikost urcuje,
i jak hluboko viry do respiracniho traktu
proniknou — zda se bude jednat o infekci

/ _“""-——:.I - hornich nebo dolnich dychacich cest.
_-'l- "
&

» |\- Analogicky je tomu i pfi infekci prachem:
; .,
o —— - -'-‘-\. e —
=y g & T . . , v . .
| o == "4 -Velké &astice jsou filtrovany fasinkami
{ & ——=———_ " % -Céastice o velikosti 10 um zachyceny na
E ,.,.I'.-. -"-_-:-‘\___-" - k, ’ ,I ’ |- . .
'\ e, , % | mukozni nasalni sliznici o ’
' ) -Castice mensi nez 5 um pronikaji do dolnich

cest dychacich

Bariéry: vrstva hlenu, €innost rasinek, IgA, makrofagy, gradient
teploty (33°C nasalni sliznice — 37°C alveoly — lokalizace infekce)



Site of replication

Turbinate
“baffles”

Bronchi

N

b

Bronchioles

Tonsillar
lymphoid
tissues

i Ceryical

\\\ Esophagus

Trachea

Bronchial
lymph node

Alveolus
Alveolar macrophage

lymph ncde

Clinical
manifestation

Rhinitis )
(common cold)

Pharyngitis
Laryngitis J
Tracheitis )
Bronchitis
Bronchiolitis

Bronchopneumonia

-

Virus

Rhinovirus
Coronavirus
Parainfluenza virus
Respiratory

syncytial virus
Influenza virus
Adenovirus
Herpes simplex virus

Epstein-Barr virus

Parainfluenza virus
Respiratory
syncytial virus
Influenza virus
Adenovirus



Localization of disease m Representative example

Upper respiratory Picornaviridae Rhinoviruses
Adenoviridae Adenoviruses

Lower respiratory Coronaviridae Bovine coronaviruses
Orthomyxoviridae Influenza viruses
Paramyxoviridae Respiratory syncytial virus
Bunyaviridae Sin Nombre virus

No respiratory illness Togaviridae Rubella virus

(£systemic illness)
Paramyxoviridae Mumps virus
Bunyaviridae Hantaan virus
Arenaviridae Lassa fever virus
Reoviridae Reovirus
Papovaviridae Murine polyomavirus
Herpesviridae Varicella zoster virus

Poxviridae Variola virus




Neuralni cesta Hematogenni cesta

- k senzorickym - primarni
nervovym zakoncenim pomnozeni ve
rtu, ustni mukdzy nebo specifickych

tonzil a dale po nervech bunkach orofarynxu

do senzorickych ganglii



Frontal sinus
Dlfactory bulb
Anteriorethmoidal nerve

septal olfactory nerves

Internal nasal branches of
anteriorethmoidal nerve

Pterygopalatine ganglion 1
in pterygoid canal)

Mazal Septum

MWasopalatine nerves

Greater palatine nerve

Lesser palatine nerve




Zakladni znaky patogenetického procesu

-MnoZzeni viru v misté vstupu do hostitelského organismu
-Vlastni proces Sifeni viru

-Usidleni viru v cilovém organu

-Poskozeni cilového organu vyvolava vlastni klinické pfiznaky
onemocnéni




Lokalni vs. systémova infekce

* Lokalni infekce :
Virus se mnozi pouze v miste vstupu.
Kratka inkubacni doba.
priklady: rhinoviry, chripka

* Disseminované infekce:
Virova infekce se Sifi do ruznych Casti téla.
Obvykle delsi inkubacni doba.

priklady: spalniCky, vzteklina



Sitfeni viru v téle

* Neuralni cesta
Vstup viru na nervovych zakoncenich
Sifi se od perifernich nervu do CNS a naopak

 Hematogenni cesta
virémie sifeni viru na sekundarni mista replikace
viru bud’ jako volné ¢astice nebo jako bunééné asociované

« Lymfaticka cesta

Vstup do lymfatickych kapilar, nasledné do
lymfatickych uzlin a lymfou do krve.



Lymfaticka cesta

. Tharacic
lymph duct

Efferant
Iymphanc

Macrophage

Garminal
Cantre
Marginal
Ly SINLIS
capuilary

D\
Q0
8

Epithelium at body surface

Histiooyie

Basement membrang



Hematogenni Sifeni - virémie

Log; ginfectivity per mL blood

VAYD 4D &4

vetSinou kratkodobé, ne delSi nez 1 az 2 tydny (ale nékteré viry
dokazi zdolat imunitni odezvu a persistovat v krvi mésice az roky)

3_

Passive
viremia

Primary
viremia

Secondary viremia

Faze:

- kratkodoba pasivni
viréemie (max. nékolik
hodin)

- primarni viréemie jako
vysledek lokalniho
mnozeni viru

- sekundarni virémie jako
vysledek systémového
mnozeni viru

Days after infection



> e orss e ®

Movement of virus Shedding Sites of replication
Cartace Infection
Skin Shed Herpes simplex virus

_ Papillomavirus

M b ﬁ@ﬁ@
R: sc[f; 'r.l:t;nr?vr:ra?tne ® ﬁ-—

Gastrointestinal tract

Lymph node @

Muscle® Liver® Spleen® Blood vessels @

Hepatitis B virus
Poliovirus
Human immunodeficiency virus

Mucous Lung® Kidney ® Gastrointestinal Brain®
membrane @ tract®
Varicella- Rhinovirus Arenavirus Measles virus Rotavirus Poliovirus
zoster virus Enterovirus Hantavirus Varicella-zoster Enterovirus Togavirus
Mousepox virus Reovirus
virus




Plazmaticka virémie

- u akutnich nakaz se objevuje cca za tyden po infekci a trva 1-2
tydny; virémii ukoncCuje objeveni se specifickych protilatek

- dynamicky proces — nové - 47 — 2
gastice uvolfiovany do krve = E [ <
a soucasné ,vychytavany* I_ 2 i B l
zejména makrofagy jater, % E 1 — :1 E
sleziny a plic = 3 - E

-t = stfedni ¢as ,pFeziti“ 3 i
virové castice v krvi —u . B )

vétsiny viru je to 10 az 30 | | | | |
minut 0 2 4 6 8 10 12
Days after infection

FIGURE 2.5 The course of viremia in monkeys injected by the intramuscular
route with wildtype poliovirus. After Nathanson N, Bodian D. Experimental
poliomyelitis following intramuscular virus injection. Bulletin of the Johns
Hopkins Hospital 1961, 108: 320-333, with permission.

(Titer per 0.25 mL serum)



Cell-associated viremia

- nékteré viry se mnozi v bunikach v cirkulaci, zejména B a T lymfocytech,
monocytech, pfipadné vzacné v erytrocytech

- ,cell-asscociated vireamia“ persistuje mésice az roky, i kdyz titr viru byva
nizky

- U ,cell-associated viremia“ vétSinou nebyva plasmaticka virémie; vyjimka
HIV, kdy pfitomny oba typy virémie

Monocytes Flaviviridae Dengue viruses Acute
Togaviridae Rubella virus Acute
Coronaviridae Mouse hepatitis virus Acute
Orthomyxoviridae Influenza viruses Acute
Paramyxoviridae Measles virus Acute
Arenaviridae LCMV Persistent
Retroviridae HIV Persistent
Herpesviridae Cytomegalovirus Persistent
Poxviridae Ectromelia virus Acute
B lymphocytes Retroviridae Murine leukemia virus Persistent
Herpesviridae Epstein-Barr virus Persistent
T lymphocytes Retroviridae HIV Persistent
HTLV-I Persistent
Herpesviridae Human herpes viruses 6, 7 Acute
Erythroblasts Reoviridae Colorado tick fever virus Acute




Sifeni viru z krve do tkani

Tissue

Basement
membrane
4. Replication in
endothelial cells
Endothelial
ﬂ%%n cell
— 3 2,00 o® 1. Fenestrae
o® &0°
Capillary napfr. choroid

lumen

plexus

022
Al Trojan horse (HIV
3. Transcytosis \ pomoci CD4 lymf.
2. rafficking nebo monocytd do
ymphocyte or )
monocyte CNS, kde infekce

mikroglii



Hematoencefalicka bariéra




Hematoencefalicka bariéra

m==a Viremia normal mice
Viremia TLR3 —/— mice

207 e—e Brain normal mice

Brain TLR3 —/— mice

WNA RNA equivalents

Days after infection

FIGURE 2.7 Pro-inflammatory cytokines can facilitate transmission of viruses
from the circulation into the central nervous system. West Nile virus infection
is compared in normal mice and mice with a knockout of toll-like receptor 3
(TLR3™"~). TLR3~'~ mice exhibit a pardoxical lower mortality (40% survival)
apparently because TLR3 pro-inflammatory responses increase permeability of
the blood—brain barrier. Virus titers determined by polymerase chain reaction
for the envelope gene quantitated against an internal control for a tissue gene.
After Wang T, Town T, Alexopoulou et al. Toll-like receptor 3 mediates West Nile
virus entry into the brain causing lethal encephalitis. Nafure Medicine 2004,

10: 1366—1373.

day 0 day 10 day 11




Neuralni cesta

- pFfenos uvnitf axoplazmy (cytoplasma axonu neuronu) perifernich
nervovych viaken
- typicky pfiklad: vzteklina (obligatorné neurotropni, nedéla virémii)
- HSV, VZV, pseudorabies a jiné — neurotropni u dospélych,
viremogenni u novorozenych zvirat nebo Clovéka
- moznost neuroadaptovat viremogenni virus

Neuroadapted MV strain Viremogenic Mahoney strain
Paralysis 25/26 0/11 19/19 18/20
Site of initial paralysis Injected leg 24 - 3 )
Other 1 - 16 13
Incubation to paralysis 5 days - 7 days 7.5 days

TABLE 2.5 Different tropism of two strains of poliovirus, the neurotropic MV (mixed virus) and the viremogenic Mahoney virus. After
injection into the gastronemius muscle, the MV strain spreads only by the neural route, causes initial paralysis in the injected limb
and is impeded by a neural block, while the viremogenic Mahoney strain spreads by viremia, does not cause localized initial paralysis

and is not impeded by nerve block. Neural block was done just prior to virus injection by freezing the innervating sciatic nerve with dry
ice proximal to the site of virus injection



- nékteré viry vyuzivaji neuralni a viremické Sireni v téle — napr. VZV vyvola
virémii, infikuje nervova zakonceni v periferii, po nervovych zakoncenich
cestuje k dorzalnimu gangliu, kde pak setrvava v latentni formé& a muze byt
reaktivovan

Ep:derr'nls " G f -;"K ‘-
/o

3. Symptomatic reactivation:

shingles ~ '

.-"‘ "
—= Spine -r:_':f
s i, &

-, L _

--\-\"':-..\_:.‘ ‘,}i"'- -
Y\ o
® : —_—
s :.' ~—

2. Latent VZV in
dorsal root ganglion

. x\\

1. Primary infection: chickenpox

VZV pre-shingles migration |}
VZV post-chickenpox migration |l



(a) Establishment

U )
) - - —
Axon terminals

Retrograde transport of
2 7 cami ides denude:
R ST incarming capsids I.iLr-IJdl’_Li
of tegument proteins

llllll

e
i
.'-!:&- - Anterograde transport of new
capsids and virion factors

? Shedding of new
H5W-1 wirions

Diffusion barrier

Soma [cell body & nucleus)
L] =
L] l‘.'.ic‘° "

Silenced HSV episomes

-

Nuclear accumulation of
VP16 & HCF-1 supporting IE
gene expression leading to

productive reactivation

TRENDS in Microhiology

U alfa-herpesvirt jsou virové Castice pfi
transportu v neuronu vazany na molekularni
motory (dynein a kinesin), které umoznuji
rychly axonalni transport po mikrotubulech
Dynein zprostredkovava retrogradni transport

a kinesin anterogradni.

— —-
@ L
+ ® ® -
0! )
To To
periphery - nucleus
-h —
D @
s ® ® .

Microtubules



Cilové organy virQ

Eye

- HSV, VZV, CMV
- Vaccinia virus
- Adenoviruses
- Enterovirus 70 (conjunctivitis)
- Rubella virus

Blood cell lines
- EBV, CMV
- Parvovirus

- HIV

Skin

- HSV, VZV, poxviruses

- Papillomavirus

- Measles and rubella viruses
- Coxsackie and ECHO viruses

Central nervous system
- HSV, simian herpes virus, CMV
- JC virus

- Rabies virus, arboviruses

- Mumps and measles viruses
- Enteroviruses

- Virus of choriolymphocytic meningitis

- Agent of Creutzfeldt-Jacob disease

Parotitis
- Mumps virus

Oropharynx and upper
respiratory tract

- HSV, HBV, adenoviruses

- Coxsackievirus A

- Rhinovirus, influenza and
parainfluenza viruses

- Measles, RSV, coronaviruses

Lower respiratory tract

Liver

- HAV, HBV

- EBV, CMV, HSV

- NonA-nonB hepatitis

- Yellow fever virus

- Marburg and Ebola viruses

Embryo
- HSV, CMV, VZV
- Rubella virus

Bladder
- type 11 adenoviruses
(hemorrhagic cystitis)

- VZV, CMV, adenoviruses

- Influenza and parainfiuenza
viruses

- Measles virus, ASV

Digestive tract

- Rotaviruses

- Norwalk-like agents

- Enteric adenoviruses

- Astroviruses ? Caliciviruses?
- Enteric coronaviruses ?

Genital organs
- HSV, papillomaviruses




Inkubacni doba

Klinické ptiznaky
[ 4
= | —
infekce \
@ VyluCovani viru

ﬁ

4

Inkubacni doba — doba mezi infekci a objevenim se prvnich
klinickych priznaku



Inkubacni doba u béznych virovych infekci

Chfipka 1-2 dny
Nachlazeni — viroza 1-3 dny
Akutni respirdza 5-7 dni
Dengue 5-8 dni
Herpes simplex 5-8 dni
Plané nestovice 13-17 dni
Inf. mononukledza 30-50 dni
Hepatitida A 15-40 dni
Hepatitida Ba C 50-150 dni
Vzteklina 30-100 dnu

Papilloma (bradavice) 50-150 dni
AIDS 1-10 let



VyluCovani viru

-Exkrece virl je jednim ze zakladnich ¢lanku infekéniho procesu

-Nékdy vyluCovani primo v misté primarniho pomnozeni nebo v pfripade
generalizovanych infekci telnimi tekutinami

-Snadné a rychlé vyluCovani: pfedevsSim z mistnich koznich lézi, zvlast kdyz jsou
doprovazeny kozni nekrézou (pf. nestovice), stejné tak pri nekroze sliznic (pf.
chripka)

-v pripadé generalizované infekce je vyluCovani viru zavislé na telnich organech,
kde dochazi k sekundarnimu mnozeni, tedy je znacné pomalejSi



VyluCovani viru

-Pokozka (pfenos pfimym kontaktem diky drobnym
poranénim na pokozce)

-Respiracni trakt

-Vykaly (adenoviry, enteroviry)

-Moc¢ (CMV)

-Mléko (CMV, kliStaty pfenasené flaviviry)
-Sperma (pf. HIV)

-Krev a vnitfni organy



VyluCovani viru
Orofarynx a gastrointestinalni trakt

- napf. enteroviry mohou byt vyluCovany v faryngealni tekutiné nebo
vykalech — virus se v takovem pripadé mnozi v lymfoidni tkani uzlin a
Peyerovych platech

- jiné viry mohou byt vyluCovany vykaly po pomnozeni v epitelialnich
bunkach streva (reoviry, rotaviry) nebo jater pres zluCové cesty (virus
hepatitidy A)
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Days after virus feeding

FIGURE 2.9 Course of wildtype poliovirus excretion in the pharyngeal fluids
and feces of chimpanzees after virus feeding. After Bodian D, Nathanson N.

Logpserum antibody (e=s)



Pokozka

- pomérné malo vird je vyluCovano pokozkou

- papilomaviry a nékteré poxviry zpusobuji bradavice
nebo povrchove nadory, které mohou byt
prenositelné mechanickym kontaktem

- variola nebo VZV zpUsobuji kozni Iéze, které mohou
byt aerosolizovany pfenaseny respiracni cestou (viz
rozdavani prikryvek kontaminovanych virem varioly
Spanélskymi dobyvateli)

He Calls It His
Aboriginal
Social Services




Tekutiny z mukdéznich membran, ust a genitalii

viry, které se mnozi na sliznicich a vytvareji leze v ustni dutiné nebo
genitaliich, jsou €asto Sifeny v faryngealnich nebo genitalnich tekutinach (pfr.
HSV1 v ustni dutiné, HSV2 na genitaliich)

nékteré viry vyluCovany ve slinach (EBV, virus pfiusnic, virus vztekliny)

HBV Ci HIV pritomno ve
spermatu (uvadi se, ze primérny
ejakulat obsahuje 10° mononukleérd, ¢ _
z nichz 102 az 10* (0,01-1%) nese RN “
virovy genom) 3 =

r Salivary
gland

Transport
along nerve
axons

Bite
infliction



Krev, mo¢, mléko

krev — pfenos viru pfi transfuzi, krevnim produkty, kontaminovanou
jehlou — typické zejména pro viry, které zpusobuiji persistentni
viremii (HBV, HCV, HIV) a CMV

pomérné hodné viru je vyluCovano v moci, ale nepfedstavuje to
vyznamny zpusob pfenosu (ale nékteré hantaviry a arenaviry
pfenosné na Clovéka se zaschlou hlodav€i moci)

viry vyluCované do mleka a prenosneé z matky na potomka:

zejména HIV

Chroracally-mmfected
rodent

Honzontal traverassion
through aggressmve behaior

Inhalation of the sans frorm

Inoculation through rmmcosa excreta, mainly urine

ot open skin wounds .

e \




Pfrezivani virl v prostfedi

- viry se liSi ve schopnosti pfezit v aerosolu po vyschnuti (napf.
poliovirus je citlivy k nizké vihkosti — snizeni intenzity pfenosu v
zimnim obdobi)

- GIT predstavuje velmi nehostinné prostredi, ktere inaktivuje vétsinu
virQ

- viry pfenasené fekalné-oralni cestou odolné vuci pusobeni vnéjsich
podminek i prostredi GIT
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Sireni viru mezi hostiteli
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9. Epidemiology and Control of Viral Infections

Respiratory or salivary

Influenza, measles,
rhinoviruses

O O

Fecal-oral

Enteroviruses,
rotaviruses

SPECIFICALLY HUMAN INFECTIONS

O O

Contact (sexual)

Herpes simplex 2,
genital warts,
HTLV-III

O s O

X

Vector (biting arthropod)

Sandfly fever, denaue

ZOONOSES

Vertebrate reservoir

Rabies, cowpox

Vector-vertebrate

Most arbovirus infections

Fic. 9-1. Types of transmission of human viral diseases. Respiratory and contact




