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FAMILIILE ORTHO- S

PARAMY XOVIRIDAE.
Patogeneza si diagnosticul
de laborator al gripel.
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FAMILIILE ORTHO- 3l

PARAMY XOVIRIDAE

Mixovirusurile reunesc virusuri ARN-
cu afinitate pentru mucoproteine
(myxo — mucus) repartizate in 2
familii:

sOrthomyxoviridae

sParamyxoviridae



"
FAMILIA Orthomyxoviridae Paramyxoviridae
DIMENSIUNE 100 nm 200 nm
NUCLEOCAPSIDA
Simetrie Helicoidala Helicoidala
Diametru 8 nm 16 nm
GENOMUL ARN-, transcriptaza ARN-, transcriptaza

asociata, 8 segmente

asociata, nesegmentat

SUPERCAPSIDA

SpiculiHsiN Separati Asociati
Spiculi F absenti prezenti
REPLICAREA in nucleu in citoplasma

GENOMULUI
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FAMILIA ORTHOMY XOVIRIDAE

Genuri: Alphainfluenzavirus (virusul gripal tipul A)
Betainfluenzavirus (virusul gripal tipul B)
Gammainfluenzavirus (virusul gripal tipul C)

Deltainfluenzavirus (virusul gripal tipul D, virusul
gripei bovine, izolat 2011, clasificat in 2016)

Isavirus
Thogotovirus (virusurile Dhori si Thogoto)
Quaranjavirus
Influenzavirus - agentii cauzali ai gripei — infectie
respiratorie acuta cu simptome sistemice importante.

1933 — prima cultura de virus gripal uman (Smith,
Andrewes si Laidlaw).



S
Virusul gripal A se intalneste la om si animale:

porc, cal, pasari, foci, balene, etc.
Virusul gripal B — om (foci, cai, caini, porci)
Virusul gripal C — om (caini, porci, bovine,
camile)

Virusul gripal D — rezervor - porci, bovine;
izolat de la om, camile, cai, capre, oi)

Tipul A provoaca pandemii periodice (1918 —
20-100 min decese, 1957, 1968, 1977, 2009)

Tipurile A si B — epidemii regionale si locale.
Anual — 3-5 min cazuri grave, 300 — 650 mii
decese.
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o L
MORFOLOGIA, COMPOZITIA CHIMICA A

VIRUSULUI GRIPAL tipul A

Particule rotunde, 80-120 nm, sau pleomorfe,
constituite din:

s Genom

Compus din 8 segmente de ARN-, care codifica 11
proteine (HA, NA, NP, PA, PB1, PB1-F2, PB2, M1,
M2, NS1, NS2 (NEP)

Segment 1

Segment 7

5
Altenative V'VI--A___V__,_--I:]MZ
splicing ”,__»__ _____J [Mma2

HO-3 HO-3'

Segment 8
HO-3' — NS1 -

5




HA — hemaglutinina
NA - neuraminidaza
NP - nucleoproteina

PA, PB1, PB2 -
polimeraze

PB1-F2 — inhiba
Inducerea producerii de
interferon tip |

M1 — proteina matrix
M2 — proteina
membranara

NS1, NS2 — proteine
nestructurale

PBZ

PB1

NS

NG

Polymerase component
Polymerase component
Polymerase component
Hemagglutinin, viral attachment protein, fusion
orotein, target of neutralizing antibody
Nucleocapsid protein
Neuraminidase (cleaves sialic acid and promotes
yirus release)
Matrix protein: viral structural protein (interacts
vith nucleocapsid and envelope, promotes
15sembly)
Membrane protein (forms membrane channel and
warget for amantadine, facilitates uncoating and
| :L.uuroduction)
Nonstructural protein (inhibits cellular messenger
ANA translation)

Nonstructural protein (promotes gxport of
nucleocapsid from nucleus)



"
s Capsida (NC) — tubulara, de simetrie
helicoidala, separata pentru fiecare segment.
s Supercapsida
Deriva din MCP a celulei-gazda
1. Dublu strat lipidic extern (origine celulara)

2. Strat intern proteic (proteine virale M1, M2) —
M1 asigura legatura dintre GP de suprafata
si NC; M2 - canal ionic

3. 2 tipuri de GP inserate in membrana:
hemaglutinina - HA (H) si neuraminidaza
-NA (N), distincte morfologic si biologic.




= SRS

Hemagglutinin (HA)

Matrix (M1)

A Neuraminidase (NA)

Polymerase complex (PA,PB1,PB2)

Nucleoprotein (NP)

& ViralZone 2010
Swiss Institute of Biginformatics

M2 ion channel

Nuclear export protein (NEP)






Hemaglutinina (HA, H) H1 — H18
Trimer compus din 2 polipeptide HA1 si HAZ

# HA1 — fixarea specifica a virionilor la receptori
glicopeptidici membranari (inclusiv de pe hematii,
determinand hemaglutinarea), ce contin acid
N-acetilneuraminic/acid sialic

# HAZ2 - fuziunea supercapsidei cu membrana
celulei-gazda

Anticorpii anti-HA:
@ Inhiba fixarea virusului pe celula-tinta
@ Inhiba hemaglutinarea
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Neuraminidase
Tetramer

HA
Haemagglutinin
Most antigenic
Trimer

Mi1
Matrix protein 1
Interacts with ribonucleoprotin, glycoprotein

M2

Ion channel
O
O

Tetramer

PB1

Endonuclease, elongation

RNA polymerase subunit (Basic)
PB2

Cap recognition

RNA polymerase (Basic)

@ ra

RNA polymerase subunit (Acidic)
VAW NP

Nucleoprotein

RNA binding, RNA synthesis




Hemagglutinin (HA)
(1-18 subtypes)

Matrix protein 1 (M1) O
Matrix protein 2 (M2) ]

{3
Neuraminidase (NA)
(1-11 subtypes) ‘l.

NS1
NS2/NEP @

Polymerase basic 2 (PB2)

Polymerase basic 1 (PB1) . ":.’
999

viral Ribonucleoprotein Complex (VRNP)

I‘c
<
|

Polymerase acidic (PA)

Nucleoprotein
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Neuraminidaza (NA, N) N1 — N11

Tetramer, polipeptid unic. Cliveaza legatura dintre acidul sialic si
glucidul alaturat .

Functii :
1.  Promoveaza accesul la celulele tinta prin degradarea
mucusului

2. Ajuta in prevenirea superinfectiei celulelor deja infectate
(tratarea celulelor cu neuraminidaza impiedica infectia
celulei cu virus)

3. Poate inactiva receptorii mucoproteici solubili din secretiile
respiratorii

4. Asigura detasarea virionilor inmugurifi prin eliminarea
acidului sialic din receptorii celulari

Anticorpii anti-NA limiteaza diseminarea virionilor



"
s Se cunosc 18 varietati de HA (H1-H18) si 11 de
NA (N1-N11), asociatiile lor formeaza subtipuri
de virus A.

16 subtipuri de HA si 9 subtipuri de NA au fost
identificate la pasari acvatice

H1, H3 si N1, N2 — la porci
H3, H7 si N7, N8 — la cai
H17N10 si H18N11 - identificate recent la lilieci

La om — H1, H2, H3 si N1, N2 (H1IN1; H2N2;
H3N2)



Descrierea uneil tulpini de virus gripal:

Type of nuclear
material

& Neuraminidase

Hemagglutinﬁ

A/Fuj |an/41 1/2002 (H3N2)

// AN AN

Virus Geographic Straln Year of Virus
type origin number isolation subtype
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STRUCTURA ANTIGENICA a virusului gripal A

1.Ag interne NP si M, specifice de tip (A,B,C)

2.Ag externe HA si NA, specifice de subtip si de
varianta

ORTHOMYXOVIRUSES

>

M1 protein

type A, B, C : NP, M protein
sub-types: HA or A protein



= VARIATIIANTIGENICE ALE VIRUSURILOR GRIPALE
TIPULA

1. Variatii Ag minore — drift (mutafii punctiforme,

modifica cativa AA din HA, NA sau alte proteine
virale) cu aparitia unor tulpini/varietati de subtipuri.
Mutatiile sunt cauzate de ARN-polimeraza virala (nu
are capacitate de corectie). Provoaca epidemii
flecare 3-4 ani, caracteristic pentru tipurile A si B

. Variatii Ag majore — shift (recombinatii genetice,

schimbarea completa a unui sau catorva segmente
genomice —HA, NA, P, M, etc). Determina modificari
importante, aparitia subtipurilor noi, caracteristic
pentru tipul A.



Neurammldase _—Hemagglutinin & |
/ highly pathogenic human strain

Drift avian strain
Influenza Virus ﬁ

new highly pathogenic
human strain



Genome

segments

H antigen
N antigen

—
Mutation

#1

ANTIGENIC DRIFT

Human influenza
virion

Influenza virion
from an animal

—
Reassortment
of genome
segments

Host cell

ANTIGENIC SHIFT



s Daca o tulpina animala se reasorteaza cu o
tulpina umana, atunci poate aparea o tulpina
noua care este capabila de transmitere de la
om la om - acest lucru a provoaca
pandemii.

s Porcii, liliecii si prepelitele au receptori atat
pentru virusul gripal tipul A de mamifere, cat
si de pasari, deci sunt potentiale gazde
pentru reasortare.



o Each year’s flu vaccine contains three flu strains —
two A strains and one B strain — that can change from year to year.

€ After vaccination, your body produces infection-fighting antibodies
against the three flu strains in the vaccine.

e if you are exposed to any of the three flu strains during
the flu season, the antibodies will latch onto the virus’s
HA antigens, preventing the flu virus from attaching to
healthy cells and infecting them.

o Influenza virus genes, made of RNA,
are more prone to mutations than
genes made of DNAL

Viral RNA

Mutation

Link Stodio for NIAID

C\\ e © ' the HA gene changes, so can the U
yses=L antigen that it encodes, causing
A it to change shape.
Aoy HA gene

HA antigen

Antibodies 3

) ' the HA antigen changes shape, antibodies that
normally would match up to it no longer can, allowing
the newly mutated virus to infect the body’s cells.

This type of genetic mutation is called “ANTIGENIC DRIFT.”



The genetic change that enables a flu strain to jump from
one animal species to another, including humans, is called "TANTIGENIC SHIFT.”
Antigenic shift can happen in three ways:

) without

Bird influonza A strain |

strain of influenza A to
an intermediate host
such as a chicken or pig.

strain of
influenza A to the = B
same chicken or pig. (Note that reassortment can
occur in & person who is infected with two flu strains.)

aguatic bird to
an intermediate
animal host and
then to humans.
e = m When the viruses infect the same cell.
the genes from the bird strain mix
with genes from the human
strain to yield a nevww strain.

Viral entry
intermediate hosr cefll

New influenza
sTravin

nrermediate
host cell

Link Studio for NIAID

Intermediate
host (pig)




1918
‘Spanish influenza'

HIN1 influenza virus

< —

Bird-to-human

transmission of HIN1 virus
¥ Yo

1 Haemagglutinin
Neuraminidase

All eight genetic segments
thought to have originated
from avian influenza virus

1957
‘Spanish influenza'

H2ZN2Z influenza virus

HZN2 HIN1
avian virus human virus

Reassortment

AT AF AV AV AV AN
BV AV SV AT A A
DY AT AT AY AV 5"
BUAVAVAV LS
BT AVAY AY AN
AT AT AN

Three new genetic segments from
avian influenza virus introduced

(H, N, PB1); contained five
RNA segments from 1918

1968 > Next
‘Hong Kong influenza’ pandemic influenza

H3N2 influenza virus

H3 H2ZN2 @

avian virus human virus % X
P Avian virus

or

H3 H3N2
avian virus human virus

All eight genes new or
further derivative of
(H, PB1); contained five 1918 virus

RNA segments from 1918

Two new genetic segments from
avian influenza virus introduced

Copyright © 2006 Nature Publishing Group
Nature Reviews | Drug Discovery



PANDEMICS CAUSED BY INFLUENZA A

Major antigenic shifts associated with influenza A pandemics

Sub type Prototype strain
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Influenza A virus subtypes in the human population

H37? H3N2
..................... M
H2N2
B— ?—>
H17? H1N1 H1N1
-. ........ - >
] | | y | : Yi\\‘\.\
1889 1900 1918 // 1940 1960 1980 2000 >

Year






1.

Cultivarea virusului gripal

Ou embrionat de gaina (cavitatea
amniotica si alantoica)

Culturi de celule (fibroblasti de pui,
culturi primare de rinichi de maimuta,
linii celulare de rinichi de caine
MDCK, linii Vero)

Reproducerea infecfiel la maimute,
dihori



REPLICAREA

Tropism — epiteliul nazal, traheo-bronhial,
plamani la mamifere, intestinele la pasari.

Initial neuraminidaza descompune
mucusul, facilitand accesul virusului la
celulele epiteliale.



Etapele replicarii:
= ATASAREA (adsorbtia) — HA1+receptorul din acid
sialic
= PENETRAREA - dupa ce o proteaza cliveaza HA,
virionul patrunde in celula prin endocitoza

x DECAPSIDAREA - prin fuziunea supercapsidel si a
membranei vacuolei de endocitoza (HA2) si
disocierea NC (M2 determina formarea unui canal
lonic, protonii care patrund provoaca acidifierea
mediului si descompunerea NC in ARNv si proteine),
cu penetrarea ARN si a ARN-polimerazei in nucleu
prin porii membranei nucleare.



s BIOSINTEZA (eclipsa)
1. Transcrierea ARNm (transcriptaze PA, PB1,

PB2) - nucleu

2. Replicarea genomului:

ARNvV..ARNc..ARNV - nucleu

3. Translatia ARNm si sinteza proteinelor virale

- citoplasma



" A
» ASAMBLAREA
In citoplasma: HA si NA (via aparatul Golgi)

se insera in MCP, iar M1 si M2 o captusesc din
interior

In nucleu: NP se asociaza cu segmentele de ARN-,

formand NC, care apoi migreaza spre zonele
modificate ale MCP

= ELIBERAREA: prin inmugurire

NA ajuta la desprinderea virionilor de MCP si evita
formarea agregatelor. Celula ramane aparent
viabila, dar epuizata si moare.

Citoliza este determinata de raspunsul imun
citotoxic (NK, LTc).



| T ——Virion

Nucleus

Ribosomes

Golgi
Apparatus
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NP. NS1
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Translation °o°

Budding

4

Synthesis of \
envelope protolnt
- “‘ |
Endoplasmic |

reticulum

Golgi apparatus
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PATOGENEZA GRIPEI

Sursa de infectie — omul bolnav (rareori
animale, pasari).
Cazuri sporadice de gripa aviara (H/7N1,

HIONZ2, H5N1, H7N9) la om — 1997 in Hong
Kong, 2003/04 in Vietnam, 2013 China;

gripa porcina (N1N1) — 2009-2010

Barierele moleculare (receptori diferiti)
limiteaza transmiterea interumana a
virusurilor aviare sau porcine.



» Receptorul de virus gripal uman, SA
a 2,6 galactoza, este dominant pe
celulele epiteliale ale mucoasei nazale,
sinusurilor paranazale, faringelui, traheii
si bronhilor.

m Receptorul de virus gripal aviar, SA
a 2,3 galactoza, se gaseste in principal
pe celulele bronhiolare neciliate la
jonctiunea intre bronhiole si alveole.



AMwhaz,3 sialic acid

H1N1 ) HSN1

Lups

Easily spread Spreads slowly
Rarely fatal Often fatal



Mecanisme de transmitere

a) aerogen, prin picaturi Pflugge (tuse, stranut)

b) prin contact direct cu lichidele biologice infectate (secretil
nazale, saliva, sputa, sange, masele fecale ale pasarilor
polnave)

¢) contact indirect cu suprafetele contaminate — bancnote,
manere, intrerupatoare, etc (cu atingerea ulterioara a
mucoasei nazale, a cavitatii bucale, a conjunctivei).

Cantitatea virusului este maxima in rinofaringe in primele 2
zile de la debutul bolii, dar poate persista pana la 9 zile.

Contingente de risc - copii, persoane in varsta, cu
Imunosupresie, bolnavi cu maladii cronice cardiovasculare,
respiratorii, insuficienta renala, diabet.






= Virusurile gripale au o predilectie pentru tractul
respirator din cauza prezenteli receptorilor lor. Ele
se inmultesc in celulele epiteliale respiratorii
ciliate, ducand la anomalii ciliare functionale si
structurale iar viremia este rar detectata.

= Aceste procese sunt insotite de stoparea sintezel
proteinelor si a acidului nucleic in celulele
afectate, eliberarea enzimelor lizozomale
hidrolitice si descuamarea atat a celulelor
epiteliale ciliate cat si a celor producatoare de
mucus (interferenta cu mecanismul de eliberare
mecanicd a tractului respirator).



s Procesul de moarte celulara programata
(apoptoza) are ca rezultat activarea
componentelor complementului, conducand la
inflamatii localizate cu edem. La inceputul infectiei,
stimulul chemotactic primar este indreptat spre
limfocite, care constituie componenta inflamatorie
celulara majora.

s Aceste afectiuni fac gazda foarte susceptibila la
superinfectia bacteriana invaziva.

s Restabilirea epiteliului respirator dureaza de la 2
pana la 10 saptamani.



Forme clinice
Gripa inaparenta, asimptomatica (33%)
Gripa comuna (benigna, durata 4-7 zile). Incubatia
cateva ore - 2 zile. Debut brutal, cu frison, febra,
cefalee, rinoree, tuse, mialgii, artralgii, anorexie,
astenie (IFN?).
Complicatii (infectii secundare bacteriene): otita,
sinusita, bronsita, bronhopneumonie, efc.
Complicatii rare: sindromul Reye (encefalita acuta cu

degenerescenta ficatului); sindromul Guillain-Barre
(poliradiculonevrita)

Gripa maligna (pneumonie virala primitiva cu edem
pulmonar si insuficienta respiratorie acuta)



H
- Symptoms o!

Inﬂuenza

Central 4_, %{( \
- Headache

Nasopharynx
- Runny or stuffy

Systemic nose
- Eever - Sore throat
(usually hlgh) - Aches
Muscular——— = 7EP R & Respiratory
- (Extreme) '\» )~ TN T - Coughing
tiredness YU OGP
Gastric

- Vomiting



.'-C_

1400

1200

1000

800

600

Number of specimens

400

200

irculatia globala a virusurilor gripale, OMS

Number of specimens positive for influenza by subtype

||
HEHHTHTHH

I B (Lineage not determined) [l A (Not subtyped) W A(H1)
0 B (Victoria lineage) B A(H3) T A(HS) '
B (Yamagata lineage) A(H1N1)pdm09 Data from: All sites




"
Regiunea Europeana a OMS

Number of specimens positive for influenza by subtype
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Republica Moldova
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Number of specimens positive for influenza by subtype
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«BE—
DIAGNOSTICUL DE LABORATOR
AL GRIPEI

Prelevate: lavaje/aspiratii nazale, traheale, expectoratii bronhice
(in primele 48 ore)

1. Examenul virusoscopic —RIF, microscopia electronica
2. Examenul virusologic

- lzolarea in oul embrionat de gaina de 10-11 zile sau
culturi de celule (MDCK).

- Indicarea virusului — activitate hemaglutinanta fata de
eritrocite de cobai, gaina, curcan a lichidului amniotic si
alantoic, hemadsorbtia lor pe cultura de celule.

- Identificarea — RIF, RIHA, RIHAds, RN

3. Detectarea Ag virale in sedimentul celular (RIF, ELISA)
4. Detectarea genomului viral (PCR)



I

ORTHOMYXOVIRUSES

» pleomorphic
+ Iinfluenza types A,B,C

» febrile, respiratory
iliness with systemic
symptoms




I
5. Serodiagnosticul gripei

Retrospectiv, de confirmare. Se examineaza seruri
perechi. Se determina cresterea titrului de Ac de 4
ori, sau prezenta Ac Ig M.

Reactii:
# RFC cu Ag NP (determinarea tipului)
# RIHA cu tulpina virala circulanta
@ ELISA
#@ RN
Imunitatea: celulara (LTc, NK), umorala (IgG, slgA),
specifica de subtip.
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TRATAMENTUL GRIPEI

Amantadind, rimantadina. Impiedica patrunderea
NC in citoplasma celulel infectate cu virus A
(blocheaza canalul ionic). Tulpini rezistente au fost
izolate.

Zanamivir, oseltamivir. Au structura similara acidului
neuraminic. Inhiba activitatea NA, impiedicand
eliberarea virusurilor A si B si diseminarea lor prin
mucus, determina agregarea virionilor.

Arbidol (inhiba fuziunea supercapsidei cu membrana
celulara).

Interferon (viferon, grippferon)
Tratament simptomatic (antipiretice, antibiotice...)
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Neutralizing Abs
(CR6261, CR8020,
MEDI8852,
MHAA4549A, VIS-410)

Adsorption fRelease j————— Neuraminidase inhibitors
" (Oseltamivir, Peramivir,
Zanamivir, Laninamivir)

Sialidase
(DAS181) s .
Packaging and budding s
—
N
_
A
c @ @@ l Posttranslational
. M1:Mt? q '.% i Processing
ranslation £
: inhibitor 2 @ @@ ]_ T
o i AVI-7100 S HA-maturation inhibitor
HA-mediated Endocytosis ( ) = @ @@

fusion inhibitor (Nitazoxanide)

(Umifenovir)

Fusion
/
M2-channel uncoating mRNA (+)
blockers a
(Amantadine, Rimantadine)

IPoly-A
] Cap-snatching

Nuclear export
St of viral genomes
inhibitors

inhibitor
VX-787, S-033188
vRNA % bR (LASAG)

—p VRNP complex

l e RdRp inhibitor

(Favipiravir, Ribavirin)

reconstitution

Cytoplasm

cRNA (+)
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PROFILAXIA SPECIFICA A GRIPEI

Vaccinuri inactivate: confin 2 tulpini de virus A
(H1N1 si H3NZ2) si o tulpina B (sau 2 tulpini B),
cultivate in ovo si inactivate cu beta-propiolacton.
Inoculare i/m, s/c; Ig G persista 5-6 luni.

Vaccinuri vii atenuate. Tulpinile sunt cultivate in
ovo la 25 C, atenuate prin pasaje multiple.
Administrare intranazala prin aerozol, imunitate
locala (slg A).

Vaccinuri subunitare, constituite din HA virale

In curs de cercetare — vaccinuri vii/subunitare
recombinante, vaccinuri polinucleotidice.




s Oamenii de stiinta de la British Medical
Research Council (MRC), in colaborare cu
colegii din Elvetia au descoperit ca anticorpul
F16 a fost eficace in prevenirea si tratarea

gripel la soareci si dihori (studiu publicat in Science
Express).

s Este prima data cand un singur anticorp a
fost gasit eficient impotriva tuturor tulpinilor
de gripa A, cel mai frecvent tip care este
responsablil pentru pandemiile globale.



Researchers determined the crystal structure of the FI6 antibody
when it was bound to H1 and H3 HA proteins. Sitting atop the HA
spike is a globular head domain that binds to cellular receptors
during viral entry and contains the major antigenic sites targeted
by the immune system. Because of this selective pressure, the
sequence in the head domain drifts enough to require an
updated seasonal vaccine most years. A stalk domain connects
the head to the viral membrane and is responsible for fusing viral
and host membranes so that the pathogen can invade human
cells. The immune system usually does not have a strong
response to the partially hidden stalk domain, so portions of the
stalk remain highly conserved across all influenza subtypes. The
FI6 antibody makes extensive contacts with conserved parts of
the stalk, thereby blocking HA from harpooning a sticky fusion
peptide into the host membrane during viral entry.



Infectia cu virusul gripal nou A(H1N1)

s La inceputul anului 2010 OMS raporteaza
17.000 de decese din cauza gripei de tip nou
A(H1N1).

s Evenimentele derulate prin aparitia brusca,
raspandirea rapida si transmiterea de la om
la om a gripei noi A(H1N1), au impus OMS
sa ridice faza pandemica la nivelul 6.



Epldémle de gl’lppe A (H1 N1 ) de 2009 Noir : morts confirmées.  Rouge : infections

confirmées.  Orange : cas suspects.




s S-a stabilit ca virusul gripal nou A(H1N1)
contine gene ale virusului gripal de origine
porcina (tulpini americane si euro-asiatice),
gene de origine aviara si umana. Oamenii de
stiinta I-au mai numit ,reasortant cvadruplu”.
Sub aspect antigenic virusul gripal de tip nou
A(H1N1) mult difera de acel gripal sezonier
uman A(H1N1), de aceea vaccinurile
antigripale umane sezoniere nu pot acorda
protectie contra gripei de tip nou A(H1N1).



Souche porcine
eurasienne

Souche porcine
classique H1N1

Souche humaine
H3N2

Souche aviaire

Souche humaine
H1N1 de 2009

Souche nord-ameéricaine
H3N2 et HIN2
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(Binds to
receptors
on host cells)

Avian
polymerase

Avian or human
polymerase

Avian
polymerase

Human or
swine
origin
Swine
origin

Human or
: swine origin
b Swine origin
(Helps
initiate
infection)



Ses huit génes proviennent de virus apparus a des epoques différentes, dans des zones géographiques variées,
qui s'épanouissent chez le porc, les ociseaux et 'homme.

HA :
Hemagglutinine de type 1

(se lie aux récepteurs

Patrimoine génétique
(fragments d'acide rbonucléique)

des cellules hotes) ORlGlNE
PB2:
Aviaire nord-americaine
PB1:
Humaine (déja présent
T dans un virus H3-N2 de 1993)
3 AAReARARe AR PA :
4 ARVENVR Aviaire nord-américaine
RPAS PAR 745 Tk SEus
~ A :

Porcine (present dans la souche
du virus de la « grippe espagnole »
de 1918)

NP :

Porcine nord-ameéncaine

NA :
Porcine eurasenne
M:
Porcine eurasienne
NA :
Neuraminidase de type 1 NS :
(aide a enclencher l'infection) Porcine nord-amérnicaine




"
Epidemiologie

= Virusul nou A(H1N1) se transmite de la om la om prin
aceleasi mecanisme ca si virusurile gripale sezoniere. Ele
in mod obisnuit se transmit de la om la om prin tuse si
stranut de la persoanele bolnave cu gripa. Uneori oamenii
se pot imbolnavi indirect prin atingerea suprafetelor,
obiectelor infectate cu virusuri gripale si ulterior atingand
mucoasele oculare, bucale si nazale.

s Oamenii pot fi contagiosi cu o zi inaintea aparitiel
simptomelor gripale si 7 zile de la debutul maladiei. Copiii,
in special cei mici, pot fi contagiosi mai multe zile.



" S
Particularitatile tabloului clinic.

s Gripa cu virusul nou A(H1N1), spre deosibire de cea
sezoniera, se manifesta clinic preponderent la persoane
tinere, anterior sanatoase. Manifestarile clinice sunt
asemanatoare cu cele din gripa sezoniera. Pacientii
prezinta semne clinice caracteristice, ce includ cel putin
doua din urmatoarele simptome: febra, tuse, dureri in
faringe, mialgii generale, cefalee (mai des frontala),
frisoane, posibil diaree si voma. Frecventa atestari
sindromului dispeptic (11-38%) este mai mare decat in gripa
sezoniera. Durata bolii in majoritatea cazurilor este de 4-6
zile, cu o maxima de 13 zile. Este posibila dezvoltarea
pneumoniilor, care pot evolua cu sfarsit letal.



" JEE——
FAMILIA PARAMY XOVIRIDAE

= FAMILIA PARAMYXOVIRIDAE
= SUBFAMILII :

1. PARAMYXOVIRINAE (genurile
Paramyxovirus, Rubulavirus, Morbillivirus)

2. PNEUMOVIRINAE (genurile Pneumovirus,
Metapneumovirus)




Paramyxovirus

Rubulavirus

Morbillivirus

Pneumovirus

Virusul paragripal 1
Virusul paragripal 3

Virusul paragripal 2
Virusul paragripal 4
Virusul parotiditei epidemice

Virusul rujeolei

Virusul respirator sincitial

HN, F

HN, F

H F

G, F



CARACTERISTICA GENERALA A
PARAMYXOVIRUSURILOR

Virusuri invelite, sferice, uneori filamentoase, 150-400 nm.
Genomul — ARN- nesegmentat (transcriptaza asociata)

Capsida — de simetrie helicoidala, constituita din proteina

NP. In asociatie cu ARN formeaza NC tubulara de 18 nm
diametru

Supercapsida — dublu strat lipidic, proteina interna matrice
M, spiculi glicoproteici inserati in membrana:
# HN - asigura adeziunea la celula-{inta

# F — asigura fuziunea supercapsidei cu membrana

celulara in timpul penetrarii virusului in celula (provoaca
formarea de sincitii in culturi de celule)

Reproducerea are loc in citoplasma




" S
PARAMYXOVIRUSES

HN/H/G glycoprotein

leomorphic
P P SPIKES

F glycoprotein
SPIKES

helical nucleocapsid (RNA plus
NP protein)

lipid bilayer membrane

polymerase
(2 proteins)

M protein
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