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VIRUS ENTERICOS

Prof. Jansen de Araujo

Laboratorio de Pesquisa de Virus Emergentes-LPVE

Entérico refere-se ao intestino:

Virus entéricos sao aqueles que se replicam muito

bem no epitélio do trato gastrointestinal.




Principais agentes etiolégicos:

Rotavirus (Reoviridae): Principal causa de diarreia grave em criangas pequenas.

Norovirus (Caliciviridae): Surtos de gastroenterite aguda em todas as idades, especialmente

em ambientes fechados (cruzeiros, lares de idosos, escolas). Norwalk

Adenovirus (Adenoviridae): Diarréias que podem ser prolongadas em criangas.

Astrovirus (Astroviridae): provocam quadros leves a moderados de diarreia, sobretudo em

pediatria.

Picornaviridae, incluindo poliovirus, echovirus, Coxsackievirus: nem todos causam
gastroenterite; muitos se manifestam como infecgdes sistémicas, mas podem ser transmitidos

pela via fecal-oral.

Virus & Ambiente Hidrico
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Durante o preparo de alimentos
Frutos do mar

Alimentos crus em geral (frutas e vegetais)
« Agua néo tratada

Transmiss&o de virus entéricos

B

Ciclo de transmissao Oral-Fecal

Esgoto nao tratado
Solid waste
1Land runoﬂl ewage landfills
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Resisténcia no ambiente

100% ~|

« Norovirus: 1 -3 dias
+ Astrovirus: 1 -4 dias
o ! + Rotavirus: 1-7 dias

—&— Percent of Patients excreting Adenoviruses

L 1

0y 200 400 600 800

Days following Initial Infection

FIGURE 6.20  Adenovirus shedding by patients. The percent of 133 patients who shed virus in stools for at least the
number of days indicated aftr an initial adenovirus infection is plotted. Note that the last point is almost 2 vears,
[Data from Strauss (1984, p. 459).]
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Totalmente impropria para banho, praia alargada de
Balneéario Camborill lota as vésperas do réveillon |...

BEIRA-MAR NORTE JA ESTA HA UM SECULO
IMPRORIA PARA BANHO

Eaﬁopwomiowesamenﬁs
MAS UNE SEM REDES DE ESGOTO!

O que sdo doengas de origem
- alimentar ? Quais o0s sintomas ?

+ Maioria causada por varios microrganismos e parasitas.

+ Toxinas e contaminagao quimica dos alimentos
também est&o associadas.

+ Na&o ha um sintoma especifico (cdlicas abdominais,

diarréia, nausea, vomitos, febre, dor de cabeca, fatiga e
dor muscular).

+ Periodo de incubagao variado (Norovirus: 24-72 horas;
Hepatite A: 15-50 dias).
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Infecgoes entéricas por virus
Principais vias de transmissao:

= Alimentos

= Agua
= Fomites
= contato

Table 1 | Human viruses potentially transmitted by the waterborne route.

Virus group Genus Family Disease caused

Norovirus Norovirus Caliciviridae Gastroenteritis

Human enterovirus A-D Enterovirus Picornaviridae Paralysis, herpangina, meningitis, respiratory disease, hand-foot-and-mouth
disease, myocarditis, heart anomalies, rush, pleurodynia, diabetes

Hepatitis A virus Hepatovirus Picornaviridae Hepatitis

Human adenovirus A-G Mastadenovirus  Adenoviridae Gastroenteritis, respiratory disease, conjunctivitis

Hepatitis E virus Hepevirus Hepeviridae Hepatitis

Influenza A virus Influenza A virus  Orthomyxoviridae  Influenza

Human coronavirus Coronavirus Coronaviridae Gastroenteritis, respiratory disease

Human polyomavirus Polyomavirus Polyomaviridae Skin diseases, progressive multifocal leukoencephalopathy, nephropathy,
hemorrhagic cystitis

Human picobirnavirus Picobirnavirus Picobirnaviridae Diarrhea

Papillomavirus Papillomavirus Papillomaviridae Genital warts, throat warts (rarely), skin warts, cervical cancer and

other, less common but serious cancers

DOI: 10.4415/ANN_12_04_07

Evolugao temporal da carga viral no esgoto e as faixas
de estimativas da populacao infectada
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Semana epidemiologica
Percentis populacac infectada estimada

Cargaviral (n® copias/d) 25% — 50% - 75%

Metodologia: 1 x10” a 3x107 cépias/pessoaldia; T excrecio= 6semanas;
Estatitica descritica com faixas (25, 50 e 75%)
Estimativas para melhor comunicacgdo, NAO SAO dados absolutos !!




Infecgoes entéricas por virus
Entrada via trato alimentar

Virus entéricos

= Virus que penetram e se multiplicam no trato alimentar Infecgdes localizadas:

precisam ser resistentes a variagbes de pH, agdo de Rotavirus - diarréias
enzimas digestivas e a condigdes ambientais extremas.
Norovirus- diarréias

= O epitelio intestinal é recoberto por células polarizadas, Coronavirus- diarréias
colunares, com microvilosidades.

* Rotavirus, adenovirus e poliovirus se multiplicam muito |nfecgdes sistémicas
bem neste epitélio. ] . )
Enterovirus - pdlio - hepatite A

Reovirus - infec¢des
respiratérias e entéricas

Adenovirus - infecgdes
respiratérios, entéricas, renais

Virus associados a doencas de

origem alimentar
* Virus entéricos: tém preferéncia por células do
trato gastrointestinal.

* Entram no corpo pela boca (alimento) agua ou
por contato pessoal.

» Infecgao das células do trato intestinal ou figado.
* Replicagéo e liberacao pelas fezes.
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Infecgbes entéricas por virus

Disseminacgao Viral

Reovirus —-————— JAM ] ——Tight junction

CAR ————— E'RAdharmsjundion
iy Actin filaments

J~Desmoso me

Adenovirus —

" tvirus --— Nectins

Keratin filaments

Gap junction

From Spear: Dev Cell 3:462-464 (2002)

Adenovirus._ 1@t

Fiber /’#
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From Walters et al Cell 110:789-799 (2002)

Virus transmitidos por alimentos

1972 - primeira associagao definitiva com
agregados de VLPs em fezes de voluntarios
com gastroenterite apos ingestao de filtrado de
fezes isoladas de surto de Norwalk, Ohio.

* Virus entéricos (transmissao fecal-oral).
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‘Virus entéricos — sobrevivéncia na agua

- Rotavirus: sobrevivéncia por 64 dias a 4°C em agua com ou sem
tratamento ou filtrada. 99% de queda do titulo apos 10 dias a 20°C
(Raphael, R.A., Sattar, S.A., Springthorpe, V.S. (1985) Long-term survival of
human rotavirus in raw and treated river water. Can. J. Microbiol. 31 ,124-8).

— Astrovirus: sobrevivéncia em agua tratada por 90 dias a 4°C (Abad,
F.X., Pinto, R.M., Villena, C., Gajardo, R., Bosch, A. (1997b) Astrovirus survival in
drinking water. Applied Environ. Microbiol. 63 ,3119-22).

— Poliovirus e Hepatite A sobreviveram por 90 dias a 10°C em aguas
de despejo e subterraneas. Também em agua mineral por 1 ano a
4°C (Biziagos, E., Passagot, J., Crance, J.M., Deloince, R. (1988) Long-term

survival of hepatitis A virus and poliovirus type 1 in mineral water. Applied Environ.

Microbiol. 54 ,2705).

- Hepatite A sobrevive por mais de 1 ano em agua salgada (sobsey, mo.
Shields, PA., Hauchman, F.S., Davis, A L., Rullman, V.A., Bosch, A. (1988) Survival and

persistence of hepatitis
Ain environmental samples. In: Viral Hepatitis and Liver Disease, ed. Zuckerman, A_J., pp. 121 124. New York:

Alan Liss Inc).
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Virus entéricos e frutos do mar

+ QOstras, moluscos bivalves, mexilhoes, etc:

filtradores

+ Crustaceos

alguns sao ingeridos crus
o trato digestivo & ingerido
protegem o virus

— contaminam-se ao ingerir moluscos

TABLE 1. Shellfish

of microbi

by season
- Accumulation factor” for:
Season o
C Fecal 3 Male- fic
] coliforms C. perfringens phx‘:

Spring 4.5 0.1 0.4 0.1
Spring 8.5 1.1 51.7 0.6
Spring 11.5 3.6 95.5 55.5
Fall 115 0.6 46.2 T1
Fall 7.5 1.1 174 4.1
Fall 6.5 04 20 1.0

“ Ratio of the density of the indicator organism in shellfish (number of
organisms per 100 g) (o the density of the indicator organism in the uptake
seawater (number of organisms per 100 ml).

(’z‘f'«éﬁ!r-(;n}lhltytl_y
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Table 1 Shellfish-borne viruses implicated in outbeeaks from the

scientific literaure and ProMED reforis

Shellfish-borne outbreaks — No. (%) of outbreaks

Table 2 Shellfish species implicated in viral outbreaks from the

Scientific lteraure  ProMED reparts  scientific Jiterure and ProMED repors®
Norovirus 300 (837 §(889) Shellfish species No. (%) of times reported

Hepatitis A vims 46 (12.8) raLn Scientific literatun: ProMED reports
Hepatits E viras 1(03) -

- } (03) = Oysters 215 (8.4 9 (100
Astrovirus 208 Chams e =

s LD Musicls 2(05) -

Aichi virus 1(03) = Cockles 3Ly =3

Enterovirus 1(03) -

Other vinuses 11 (30)

Cases
T
. 51-100
®  101-1000
® 1001-2000

. 2001 - 300000
Outbreaks

.

» #

&

Map 1 Global distribution of shellfish-borne outbreaks and gastroenteritis cases
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Picornavirus

= Enterovirus: poliovirus, echovirus e coxsackievirus
Poliovirus (1, 2 e 3)

Echovirus 6, 7, 9, 11, 13, 16, 18, 25 e 30. (“Echo”
acrénimo de “enteric cytopathogenic human orphan”)

Coxsackievirus A9, B1, B2, B3 e B4.
Enterovirus 70 e 71.

Outros...

Picornavirus

Enterovirus

Familia: Picornavidae
Género: Enterovirus

= Capsideo icosaédrico, nao envelopado, de 27-32nm.

= Resistente ao calor, frio, condigdes acidas e relativa resisténcia a

desinfecgao.
= Genoma de RNA linear, de fita simples, (+).
= 12 espécies

= Principal via de transmissao: Fecal-oral.

09/06/2025
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Home  Information

Picornavirus

= Search

Taonomy Files Discussions  StudyGroups  Mestings  ICTVReports  Login/Join

(8 Families)  history

(4 Families)

(5Families)  history

wicistroviridae (3Genera) history
+ Family: iflaviridae \LConuy) hetony
+ Family: Marnaviridae L) tstony,
— Family: Picornaviridae (31Genera)  history
Genus: Aphthovirus onene
Genus: Aquamavirus Lol
Genus: Avihepatovirus (LSpecies)
Genus: Avisivirus {Eseeoey
Genus: Cardiovirus SR
(1Species)
(1 Species)
(12 species)
rovirus A
Species: Enterovirus B
Species: Enterovirus C
Species: Enterovirus D
Species: Enterovirus E
Species: Enterovirus F
Species: Enterovirus G
Species: Enterovirus H
Species: Enterovirus J
Species: Rhinovirus A
Species: Rhinovirus B
Species: Rhinovirus C
e {1 Snacies) https://talk.ictvonline.org/taxonomy/
Picornavirus
Enterovirus
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Picornavirus

Picornavirus

Enterovirus: organizacgao e ciclo

4 7,400 bases
& 4 VP2 VP3 VPL
y g W
5'UTR l 3'UTR

Structural proteins  Nonstructural proteins

A |
|

IEEECDREIEE

VP4 VP2 VP33 VP1 2C 3A 3B 3C 3D

Nature Reviews Endocrinology 6, 279-289 (May 2010) doi:10.1038/nrendo.2010.27
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Picornavirus

organizagao e ciclo de replicagao

Replication
O . vesicle

Nature Reviews Endocrinology 6, 279-289 (May 2010) doi:10.1038/nrendo.2010.27

Picornavirus

Day ‘Small intestine l
* Invasion
or  Muttiplication 6 crﬁ;nvasion
A . Multiplication
“ Intraneural
ik T 7l spread
- Multiplication
o |- Bloodstream gl
+ Primary viremia
3r I 9
Cenfral focus
/" of multiplication
{ |
High level
4 Bloodstream 10 olgnl;v:dy
- Becondary viremia in serum
L]
sk Initial antibody appearance :
L]
! Paralysis
:
Resistentes ao &cido. : Poliovirus
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Picornavirus

= Enterovirus: poliovirus, echovirus e coxsackievirus

Poliovirus (1, 2 e 3)

Echovirus 6, 7, 9, 11, 13, 16, 18, 25 e 3D. (“Echo” acrénimo de “enteric
cytopathogenic human orphan”)

Coxsackievirus A9, B1, B2, B3 e B4.
Enterovirus 70 e 71.

Outros...

Principal causa de meningites virais confirmadas
(até 95% dos casos)

Rotavirus

Familia : Reoviridae
Virus ndo envelopado de ~60-80 nm
Genoma de RNA (ds) segmentado

Nove espécies: A-l (cepa G1 é a mais comum).

= Ainfecgao por rotavirus é a principal causa de diarréia por virus em criangas.

= A proteina viral ndo estrutural NSP4, tem agado semelhante as enterotoxinas.

www.cdc.gov/vaccines/pubs/pinkbook/rota.html

09/06/2025
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Rotavirus

OUTER CAPSID
VP8  VP5 VP7

RdRp VP1,VP3
CVirziZone 7011

VPﬁ VPZ Sl Inatitute of Foinformatcl T=1 3
INTERMEDIATE INNER INTERMEDIATE INNER CAPSID

CAPSID CAPSID CAPSID

viralzone.expasy.org/107?outline=all_by_species

Rotavirus

history;
history;
history,
history;

history;

history;

https://talk.ictvonline.org/taxonomy/
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Rotavirus
A >‘4A

[

NSP4 ativa vias de sinalizagdo na mucosa intestinal que leva a elevagéo do
potencial de CaZ* que aumenta a secregio de Cloro = diarréia

TLP First cycle Second cycle
\@ Ca2+ @
@ S ) ] ‘ ‘ \ A4 \@
Llse das células em escova, do epltello |ntest|nal isto &, as ceIuIas I
produtoras de lactase. z ‘

Rotavirus

Secretory diarrhoea inducec ‘ I
through a direct or mediatec

Osmotic diarrhoea induced by
several lytic viral cycles

First replication cycle

= Consequente, acumulo de lactose no limem que é compensado pela
liberagédo de 4gua = diarréia osmética
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Rotavirus

-

before

Norovirus

= Familia: Caliciviridae
= Género: Norovirus

= Virus ndo envelopado de ~26-35 nm
Genoma de ssRNA + ~7,7 kpb

(4 Genera)

(6 Genera)

(1 Genus)

https://talk.ictvonline.org/taxonomy/

09/06/2025
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Norovirus
| | | | |
Genus:  Norovirus Sapovirus Lagovirus Vesivirus Nebovirus
| | | | | 1
GL: GII: GlII: GLV: GV: GV:
Human Human Bovine Human Murine Canine
Pig Ovine Canine
Feline
Lion
Subgenomic RNA
Human Norovirus B —
ORF1! ORF2 ORF3
p48 | NTPase |p22 AAAA(n)
Non-Structural Proteins Structural Proteins
DOI: 10.1002/path.4463

= Causa mais comum de gastroenterite aguda.

= 685 milhdes de casos/ano (200 milhdes em criangas
com menos de 5 anos)

https://www.cdc.gov/norovirus/worldwide.html

09/06/2025
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Norovirus

gut lumen

PLOS Pathogens | DOI:10.1371/journal.ppat. 100462

& epithelial cell

S M cell

# dendritic cell
macrophage

© Becell

9 Tcell

e= commensal

, bacteria
“\ carbohydrate
# norovirus

Peyer’s patch

Infecgoes entéricas aguda por virus

Importante considerar fatores:
Ambientais

= Estacdes

= Alteragdes climaticas
Humanos

= Atividade fisica

= Viagens

09/06/2025
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Universidade de Sao Paulc

Home | Institucional | Ensino || Pesquisa || Culturae Extensdo | R:

ttps://ww3.icb.usp.br/
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Obrigado!!!

E-mail: jansentequila@usp.br

S
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