YnbsTpaTOHKOE CTpoeHue
Bo3oyautenen OKBU n OPBM.
IHnarHocTunka un npodpunakTmka

ceM. Orthomyxoviridae — Bupyc rpunna, cem. Paramyxoviridae — Bupyc naparpunna
Mopdronorusi. 2)KU3HeHHbIN LMKI. AHTUreHHaa cTpykTypa. latoreHes. KnmHunyeckas
kapTuHa. JlTabopaTopHble MeToabl nccrnegoBaHust BUpycos. Npodunaktuka. Jledenme.

OHK-snpyckl. Cem. Adenoviridae. nogcemencteo Alphaherpesvirinae (HSV-1).
Mopdronoruns. >KusHeHHbIN LMKI. AHTUreHHaa cTpykTypa. latoreHes. KnmHunyeckas
kKapTuHa. JlabopaTopHble MeToabl nccrenoBaHus Bupycos. Npodunaktuka. JledeHme.

PHK-Bupychl. cem. Coronaviridae. Mopdonorusi. >KU3HeHHbIN LMK, AHTUreHHasd
CTpyKTypa. [NatoreHes. KnnHunyeckasi kaptuHa. JlabopaTopHble MeToabl
nccnenosaHus Bupycos. [NpodunakTtuka. JleyeHue.

ceM. Picornaviridae p. Rhinovirus. p.Enterovirus (Bupycel Kokcaku, ECHO),
Mopdronorusi. 2)KU3HeHHbIN LMKI. AHTUreHHaa cTpykTypa. [atoreHes. KnmHunyeckas
kapTuHa. JlTabopaTopHble MeToabl nccrnegoBaHusi BUpycos. Npodunaktuka. Jledenme.

ceM. Reoviridae. Mopdonorma. >KnsHeHHbIn Lukn. AHTUreHHas CTPYKTypa.
[TaToreHes. KnnHnyeckasa kapTuHa. JlabopaTtopHble MeToabl UccnegoBaHna BUPYCOB.
[MpodunakTumka. JleyeHne.

NccnenosaHmne mopdonoruu n ctpoeHns smpycos Bo3byantenen OKBU n OPBU
NOMOLLIbIO 3NTIEKTPOHHOW MUKPOCKOMUMN.



F —

Flexiviridae / Togaviridae Alphavirus
# | & Chikungunya virus /

Potexvirus
; i b LBAY R@®P Eastern equine encephalitis virus
POtyVII'Idae \ ¥ Potato ‘ﬁ’i’ix i 'IVII'US & 1 & O'nyong-nyong virus |
Potyvirus i i #: | & Ross River virus

B Sindbis virus
13
J & Plum pox virus ' Rod-shaped L B8RP ®D Venezuelan equine encephalitis virus

& Maize dwarf mosaic virus . z Bl

# Sugarcane mosaic virus ‘ plant viruses” L GARTY R Western equine encephalomyelitis ISy
/ & Soybean mosaic virus | d . ~
/ ¥ Potato virus Y . || Furovirus ‘

& Zucchini yellow mosaic virus | \ & Chinese wheat mosaic virus H R irus

Bymovirus ‘ : lgurl ean wf;1eat mosaic virus &AEYI: ; B v
oil-borne wheat mosaic virus : epatitis C virus .=
' s G i Flaviviridae

Y Hepatitis G virus

¢ Wheat yellow mosaic virus
¥ Barley yellow mosaic virus
€ Barley mild mosaic virus

Flavivirus
1 | YA&@® Dengue virus 1-4
t & | R@® Japanese encephalitis virus
P Kumlinge virus

Hordeivirus

€ Barley stripe
mosaic virus

A t id Pestivirus BR@P Kyasanur forest disease virus
roviridae i ; ; & Louping Il virus
2 Astrovirus B =wino fover vinus B Murray Valley encephalitis virus

M Hog cholera virus &% Omsk hemorrhagic fever virus
& Powassan virus
4P Russian spring-summer encephalitis virus
&Y & St Louis encephalitis virus
L @< Tick-borne encephalitis virus

\ Y Human astrovirus

Sobemovirus s

. & Southern bean e i
Coronaviridae mosaic virus / E liteovirus \ @ Tick-borne encephalitis virus (strain SOFJIN)
Ri m 15 I MAT® West Nile virus
Coronavirus 4 'ﬁfo%i; %s | # Soybean dwarf virus l" L 55 @ Yellow fever virus
% & Y @ SARS coronavirus — & Barley yellow dwarf virus
[ luman coronavius CERg Luteoviridae // Hepatovirus

\

Y Human coronavirus 229

W& Y @ Hepatitis A virus Picornaviridae

Enterovirus

Y Human coxsackievirus A24
1 Y Human coxsackievirus A7
1 Y Human coxsackievirus A9
Y Human enterovirus 70
! Y Human enterovirus 71
Y Human enterovirus A-D
&~ Y Poliovirus
& Swine vesicular disease virus

T—

Caliciviridae

Sapovirus
Sapporo virus

Norovirus

Rhinovirus

Human rhinovirus A-8  Aphthovirus
& Foot-and-mouth disease virus

Ecker et al. BMC Microbiology 2005 5:19 doi:10.1186/1471-2180-5-19

bit hemorrhagic disease virus




KJIACCHOHKAIHA H MOP®OJIOIAsA BAPYCOB

BUPYChbl C OBOJOYKON

Herpesviridae ~ Hepadnaviridae Poxviridae

BHUPYChbI BE3 OBOJIOYKH

Polyomaviridae
Adenoviridae  Papillomavindae

@ I’in'ovix:idae@ Circinoviridae

I PHK-OJHOHWTEBBIE BHPYCHI PHK - JIBYHUTEBBIE BUPYChI
1
@ * @ @ bs,!
Reoviridae
Coronaviridac Paramyxoviridac Bunyaviridac Arenavinidac
PHK - O/THOHHUTEBBIE BUPYCBI |

\j
('I i i O‘QJ,})

o o

Orthomyxoviridae  Retroviridae Rhabdoviridae
ﬁ # "50000 0000
Togaviridae Flaviviridae Filoviridae

@ Picornaviridae

@ Caliciviridae

Prc, 4.6. Knaconehsteanies 1 MOPPONoTe Bpycon



Bo3byautenn OPBW (>200)

PHK-Bupychl
1.cem. Orthomyxoviridae — Bupyc rpunna
2. ceM. Paramyxoviridae — Bupyc naparpunna

3. ceM. Picornaviridae — Bupycbl Kokcakn, ECHO,
PUHOBMUPYCHI

4. cem. Coronaviridae — kKOpoHaBupYycChbl
5. ceM. Reoviridae — peoBupychl
[1HK-Bupychl

6. cem. Adenoviridae — ageHOBUPYCHI



ceM. Paramyxoviridae —

* p. Paramyxovirus - BUpyc naparpunna u
napoTura

* p. Morbillivirus - Bupyc kopwu

* p. Pneumovirus - Bo3byaguternb
pecnnpaTtopHO-CUHLIUTUANBHOIO
3aboneBaHuA

* p. Metapneumovirus - MeTanHEBMOBUPYC



100-200HM

p. Paramyxovirus
CTPOEHNE BUPYCHOWN YacTULbl

PARAMYXOVIRUSES

pleomorphic HN/H/G glyc oprotein (NA'HA aKT'Tb)

SPIKES

F glycoproten
_~ SPIKES
\ o helical nucleocapsid (RNA plus
NP protein)

lipid bilayer membrane

_ He nmetoT HA n NA.
M protein
36

- HTb PHK (MOXeT cogepxaTb pparmeHTbl + PHK)



Penpogykuna BupycoB
p. Paramyxokus

3HAOLMNTO3 \
£ 2 Genomic RMN& (+)
..... y Polgmerase
""" l T TRANSLATION
-$(05 z
" TRANSCRIPTION
=23 52
J TRANSCRIPTION ppoTEINS
= An) —pw= NS
B A(n) —- E2
B—a(n) — I NS
B—a(n) — NS
B— () —= E1
A il B—a(n) = N
= +)5'. 3

CYTOPLASM

R.E R.

GOLGI

IK30LNTO3



Cepotunbi 1,2:

JNloxHbIN Kpyn (OCTPbI
NapUHroTpaxeuT) - 3TO
BOCNanuUTenbHbIN NpoLlecc B
ropTaHun n Tpaxee,
COMNpPOBOXAAKLWUNCS CYXKEHNEM
roptTaHun n 3aTpygHeHnem
OblxaHus. BcTpeyaeTtcs B
OCHOBHOM Yy AeTen oT 6 mec. Ao 4
nert. JIoXHbIN Kpyn Ha3BaH Tak, Ans &=

TOro, YTo Obl OTNMYaTb ero ot &
MCTUHHOTO Kpyna, KOTOPbIW
HabntogaeTcs npy aupTepun u
NMEET CXOAHbIE NMPOABIIEHUS.

Cepotunbl 3,4 :
BpoHXONHEBMOHUU



[lapoTut

BupycHas npupoga napotuTta (CBUHKM) Bnepsble bbina yctaHosneHa K. [>koHCOHOM 1 3.
l'yanacyepom B 1934 r. Bupyc napotuta obnagaet TMNUYHLIMK ON8 NapaMUKCOBUPYCOB
CBOMCTBaMMU, coaepxut V-u S-aHTureHbl. 13secTteH Tonbko 1 cepoTtun Bupyca.

* BepxHue gbixatenbHble NyTu
* KpoBb
» )Xeneabl (CNOHHLIE M MOSOBLIE): ANYKN —

opxuT (becnnogune), ANYHNKMN,
nog)kenyaooyHas, WutoBugHasa Xerneaol

* U OP. OpraHbl - TOfTIOBHOW MO3Tr — MEHUHIUT,
CITyXOBOW HEpPB — rMyxoTa.



TeyeHne napotuTa

* lHKyOaunoHHbIN nepuog 14-21 aeHb

 [lopakeHne nesou Nog4vyentoCTHOW
Xenesbl, Yepes 1-3 gHA nopakeHue
npasoun. Temnepartypa (37-38°C) 5 gHewn.

* OCrnoXxXHeHus

* CTOMKMN NUMMYHUTET



[lposABNeHNsa napoTuTa




p. Morbillivirus - Bupyc kopu

* BepxHue abixaTenbHblie NyTH
e Knwe4yHuk
» LleHTpanbHaa HepBHAasA cuctema

* bonbHOW YenoBeK CTAHOBUTCA 3apa3HbIM
3a 2-4 OHA 00 NOABNEHUA CbINA U B
TeyeHue Bcero nepuoaa 3aboneBaHus



BO3 npeanoXxeHo creayrllee ctaHgapTHOE
onpegeneHmne KapTuHbl KOPWU: - «Ntobon YenoBek, C
Temnepatypoun 38°C u BbilLe (eCrnn HeT
BO3MOXXHOCTN U3MEPUTb TEMNEPATYPY — «TOPSIHNN
Ha oLLynb»),
NATHUCTO-MOMNYyNe3HOoN (He BE3NKYNAPHON) ChIMNbIO U
XOTS Obl OOQHUM N3 cnegyrwmx CUMMITOMOB:
Kallernb, HACMOPK, KOHbIOKTUBUT (KpacHble rnasa),
nnn nodon Opyron 4enoBek, Y KOTOPOro
MeOULMHCKNE pabOTHMKK NMOgo3peBaOT KOPb»

(http://www.who.int/vaccines-surveillance/deseasedesc/RSS_measles.ht
m).



* IHKyGaUMOHHBIN nepuog —
10-14 cyT (8o 21 cyr)

* Hayano knunHun4yeckoro
NposiBNEHNSI — HaNoMUHaeT
OP3 (puHWUT, hapuHruT,
KOHBIOHKTUBUT, Onapes,

Jlnxopapgka 38-39°C)

* Uepes ~ 24-48 4 - nsaTHa
benbckoro-Konnuka-®unarosa (MaHHas
Kpyna) Ha Cnm3ncTon obonoyke Wek u
ryé

» Uepes ~ 48-72 4 - Temnepartypa
noBbILLAETCA, NosABNseTcs obunbHas
CbiNb Manyne3Horo xapakrepa,
BHa4ane Ha ronose, 3aTem
pacnpocTpaHdaeTca Ha Teno u
KoHeuyHocTU; naTHa bBenbckoro-Konnuka-
dunaTtoBa Mcyesator.

 [locne 3atyxaHus oOCTalTCH
AUrMeHTauns 1 WenyweHne
Uepes ~ 7-8 cyT Temnepartypa
HOpMarnmayeTcs.




[IpoaBneHna Kopw




OcnoXHeHnsa Kopu

* B 20% cny4aeB 3apaxeHusa 6epeMeHHbIX
BUPYCOM KOPU MPOUCXOANT BbIKNAbILL,
BO3MOXHbl OCITOXXHEHUA B BUOE
crnaboymunsa unun ap. nospexgeHnn LIHC

 JlapuHrnt, BocnaneHume nerkmx u cpegHero
yXxa, Kpyn, aHUedanuT, MMoKapauT.



[lnarHocTuka Bupyca Kopwu

PTTA (peakuusa TopMoOXeHUs remarrnioTMHauumm)
[Tpn KopeBon MHPEKLNM caMoe paHHee ObHapyXeHNE aHTUTES
oTMe4yaeTcs B 1-U AeHb NosABneHus
cbinn. Hepes 96 4 aHTnTena obHapyxusatotca y 80%
3aboneBLUKX, a K KOHLY rnepunoga BbICbINaHUS —
NpakTU4YeCKN y Bcex bonbHbIX. MakcumanbHbIn TUTP aHTUTEnN 8,6
+ 0,17 log BbisiBNseTca Ha 25 - 30-1 aeHb 6onesHn.

UDA

AHTUTENna knacca M noaBnsTCA Ha 5-8 CyT. MNOCMe KOHTakKTa
C OOSfibHbIM BUPYCOM KOPMW.
HapacTtaHue nmmyHornodynmHoB krnacca G B CbIBOPOTKE KPOBU
HaunHaetcs ¢ 10-14 cyT. KOHTaKkTa ¢ 60ONbHBIM BUPYCOM KOPU U
OOCTUraeT MaKCUManbHbIX 3Ha4eHUN eLle Yepes 18-22 cyT.
[1na noaTBepXaeHns anarHosa TUTP creundunyeckmux aHTUTen B
NapHbIX CbIBOPOTKAX AOMKEH OTNNYaTbCs HE MEHee YeM B 4 pasa.



~ p. Morbillivirus
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CneBa — HenoBpeXaeHHble BUPYCOM KOpU KNneTku nmHumn Vero-SLAM.

CnpaBa — uyutonatunyecknn apdoekt supyca BLR/MV/016/04 B
KynbType knetok Vero-SLAM.

LUMNA supyca kopu - MHorosigepHelie (10-1000 sgep) rmraHTckme
knetkn BaptuHa-®uHkenbgeqa. ManeHbkne 303nHoMUNbHbIE
BHYTPUSAEPHbLIE BKIHOYEHUS



p. Pneumovirus

BO3byAUTENb pecnmpaTopHO-CUHLUUTNANBHOIO
3abofeBaHus.

nnn RS supyc -

BennunHa moxet BapbupoBaTthk OT 65 0o 800HM (B
cpeaHemM 100-200HMm).

Ha noBepXHOCTU BbIPOCTblI — 12 HM —
[MMKOMPOTENHbBI — MMUKO3UNMMpoBaHHbIe b6enkn (F n
G).

benok G — obecneumnBaeT pumkcaunto Bupyca Ha
NOBEPXHOCTU YYBCTBUTENbLHbLIX KIETOK.

benok F - obecrneynBaeTt cnuaHue Bupyca C
KIIETO4YHOWU MeMBpaHOW N CrnsiHue
MHAOULMPOBAHHOW KNETKU C HEUMHMPULIMPOBAHHOMW.



p. Pneumovirus

Fusion =2

F-0enok

_Matrix

RNP
‘omplex

Membrane

Attachment o

G-0enok

\/

65-800HM
(100-200HMm)



p. Pneumovirus

* OPBU-nHdekumnmn c nopaxeHnem HMmxHUX
OTAEenoB AblXxaTernbHbIX NyTeun (3-16% wn3
Bcex OPBW 3abonesaHnn)

e [lTHEBMOHUU

* IMMYHUTET HE CTOUKNN



p. Pneumovirus

(Human respiratory syncytial virus)

Bo3byautens pecnupaTopHO-CUHLMTUANBbHOIO 3aboneBaHus.
BknovaeT 2 pasHOBMAHOCTN BUPYCOB:

1. RSv - yenoBeka
2. RSv — NHEBMOHUN MbILLEN, TPEMYYUX 3MEN, NTUL,.

RSv — yenoseka BbI3bIBaeT pasnnyHble dopmbl OP3 y ntogen,

V' neTten AOMUHUNPYIOT NopaxXeHnAd HNXXHUX OTAEJ10B PECINPAaTOPHOIo
TPpaKTa, CO 3Ha4YUTEJIbHOU AECTPpYyKUUNEN ISMNUTESTNA

Yy B3POCSIbIX — acTMonaHble OpoHXnTbl (9% cTeneHb pucka pasBuUTUS
acTMbl)

RSv - anngemunyeH Bo Bcem mupe. MHpurumposaHue getem Ha 1-2
roay >XU3HMW.

Hanunune AT He obecneymBaeT NosIHOM 3aLUUTbl OT PENHAEKLINM.
UactoTta RSv B 06wen ctpyktype OP3 — 3-16%.
YpoBeHb netansHoctu B Mupe B rog — 160 ThiC.




[lnarHocTuka

Cneundundveckune AT B CbIBOPOTKE —=__F
(obaA3aTenbHO HapacTaHue TUTpa)

JKcnpecc-gmarHocTtuka: onpegenexHune Al Bupyca B
HOCOBOM OTAENAEMOM U KIeTKax Crn3ncTomn 000mnoyKkm
(cneundUYHOCTb N YYBCTBUTENLHOCTL MeToda - 7/5-95%)
NPA (PNEUMOVIRUS ELISA IgG)

Bupyc KynstTMBUpPYHOT HA HEKOTOPbIX KNETOYHbIX
KynbTypax Yyernoseka n obesbsH (Hanpumep, Hep-2,
Hela). BaxHoe nposenenne LI supyca -
dOpPMUPOBAHNE CUHLIUTUS U TMTAHTCKUX KNETOK /N Vitro.

JleyeHue KOPTUKOCTEPOUIAMU MOXKET MPUBECTU K
CHMXXEHUIO YPOBHA MUMMYHUTETA - MOBbILLAET PUCK
netanbHoro ncxogalll




CrnnsaHune KrneTok B CUHUUTUX NoAa
OencTemem Bupyca us p. Pneumovirus

AW 1



p. Metapneumovirus

(Human metapneumovirus)

 BbigeneHn B 2001r. A3 HasogapuHrmanbHbIX acnmpartoB Y OeTeEU C
OP3

« KnunHuka cxogHa ¢ Human respiratory syncytial virus

ANUAEeMUONOrns

» BocnpunmumocTtb — getn ot 1 go 5 net (74% nHPMUMPOBaHHbIX)

* (Ce30HHOCTb — OCEHHE-3MHMNIN CE30H

* MoHouHdekums — 80,7%

« CoveTtaHHasa nHdekums — RS-36%, Adeno-36%, Rhino-18%,
Corona-9%
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Ce P/cornawr/dae(+PHI<)

p. Enterovirus — Bo3byantenn OPBU n
KnweYvHblx nHdpekunmn (Bupyc Kokcakn, ECHO —
enteric cytopatogenic human orphans)

p.- Rhinovirus - Bo3dygutenn OPBU u
KOHTarno3HbI HACMOPK

p. Aphtovirus — Awyp

p- Cardiovirus - Bo30ygutenun mmokapaura, p.
MEHUHINTa N guapeun

Poliovirus — nonnomuvenunt

. Heparnavirus — BI'A , bonesHb boTkunHa,
enTyxa



CTpoeHne BUPYCHOM YacTuLlbl
Picornaviridae

27-30HM




CTpoeHune BupuoHa Picornaviridae

AMKM Ha NnoBepXHOCTN BUPUOHA

12-30 A
IRES Pl T P2 o P3 "
‘j%’ ] Pamka cunTbIBaHMS
5 @ —= ¥ OTCyTCTBYET B
NPUBbLIYHOM
NOHUMaHUK




PeuenTtopsbl Picornaviridae

HeT BbICTYMNOB (LUMNOB) peLenTopoB
PeuenTtopbl - AMKKN (KaHbOHbI) — 12-30 A
B amkax bernkn-peuentopsl

[ToBepXHOCTHLIE YacTu peuentopos- Al feTepMUHAHTLI
— YyacTble myTaumm, — AT nx He y3HalOT — He MOryT
NPOHUNKHYTb B AMKU

Ha noBepxHOCTU KNETOK peLienTopbl B BUAE BbICTYMNOB —
[MNKOMPOTEUHbI OHU KOMMIIMMEHTAPHO
B3aMMOJENCTBYIOT C peLienTopamMmm - AMKamm



[[eHOM Picornaviridae

+ PHK 7-7,5 kB (knnobas - ocHoBaHWUI)
yTEPSIHO NOHATUE reHa (1 reH — 1 6enok)
PamMKy c4nTbIiBaHUS

Pennukauusa: Ha +PHK cuHTtesnpyetca —PHK, a Ha Heu
cHoBa +PHK u T1.A.

CuHTes ocyuwlectensaeT depmeHT PHK-3aBncumasn PHK-
nonumepasa

TpaHckpunums +PHK (cnHTes 6enkos, B T.4. NpoTeasa)

[MpoTeasa paclwennseT ANMHHbIE MOSEKYbI
NoNUNPOTEMHOB — MHOIo 6enkoB (Lnc-adpdexT)



Penpopykuusa Picornaviridae

Linkn pa3Butus 3aHMMaeT HECKOSIbKO YacoB. Pennukaunsi Tonbko B
ymutonnasme. MHdeKumMs HOCUT LMTOLMAHBLIA XapakTep, T.e.
3aBepluaeTcd rmbenbto KNeTok.

[lepBbIn 3Tan — agcopoumsa xapakTepu3syeTcsl BbICOKOW
cneunuyHocTbio. PeuenTtopbl pasHblie anga pasHbix [MKB.
PeuenTopbl MMKOPHOBUPYCOB — HEMMUKO3USTMPOBaHHbIE Y4aCTKK
nonunNenTUOHOU LENWU.

[Mocne agcopbumn NPoUCXoanT CTPYKTYpPHas NepecTporika kancmaa.
3axBaT 1 BHeApeHue BUpyca naet nyTem aHAoLMTOo3a.

B pe3ynbrate BUPMOH OKa3blBAETCHA BHYTPU BaKyOnu.

[Mpouecc genpotenHmnsaummn PHK ocywectengeTca npu
B3aMMOLENCTBUN Karcmuga co CTEHKOM BaKyOJSn.

OcBoboagmBLuasicsa HUTb PHK cBsi3biBaeTcst HENOCPEACTBEHHO C
pubocomon.



p. Enterovirus

* Bupyc Kokcaku (A n B), Bupyc ECHO,
OHTEpPOBUPYC

* Bupyc Kokcaku A - 23 cepoTtuna
* Bupyc Kokcakm B - 6 cepoTunos
* pupyc ECHO - 32 cepotuna

* QHTEpPOBUPYC - 5 cepoTnnos (68-71)
(70 — oCTpbIN remopparm4ecknm KOHbIOHKTUBUT)



p. Enterovirus

° Bl/lpyC Kokcaku (1946r. Dongopd I. n Cuknc l. B
mecTeyke Kokcaku B CLLUA) n3 kuwedHmnka geteu c
NOSIMOMMENUTNOOO0DOHBLIM 3aboneBaHneEM

* BUpYyCc ECHOQO - enteric cytopatogenic human

orphans (1951r. MenbHukoB [1., KNLLEYHbIE
LMTONaTOreHHble BUPYCbl — CUPOTHI) N3 dpekannu
4yernoBekKa, He naToreHHbl Ang nabopaTtopHbIX XXUBOTHbLIX

* Kucnotoycton4ymseble



anuagemuonorusa p.Enterovirus

[loBcemecTHO, MaccoBhbIn xapakTtep, BenbIlwku B
TeyeHue BCero roga

Ualle ctpagatloT oetu

Cnocob nepegayn: dekarnbHO-opanbHbIN (TPA3HLIE PYKN,
Boda, noyea, nuwa, myxu!!!

NCTOYHUK MHpeKLMN BonbHbIE NOAN U 6ECCUMNTOMHbIE
HoCUTENU

MoryT B nepBble 1-2 Hegenun MoryT BblAeNATbLCA U3
HOCOITIOTKM (BO34YLLHO-KarnenbHbIN NyTb)



[laToreHes BMpycoB
p. Enterovirus

BepxHue oTtaenbl pecnnpaTtopHOro Unv NuLeBapuTenbLHOro TpakTa

/

OPBW n/vunn OKBU
HakonneHune

BMPYCOB ¢

Bupycemusa, numgoreHHbIW 3aHOC, reHepanusauugd

v

[TopakeHne HePBHOW TKaHW, MbiLUL, B T.4. CEpOEYHOM,
BOCMNaneHue nnespbl, aHMMHY, MEHUHIUT, KOHBIOHKTUBMUT,
NHEBMOHWIO. BHYTpUyTpOoOHOE 3apakeHue nnoaa.



3aboneBaHus p.Enterovirus

1. NnwieBapunTenbHbIN TPAKT (raCTPO3HTEPUTLI, Anapes)
2. PecnupartopHbin TpakTt (OP3)

3. UHC (nonunommenutononobHble 3aboneBaHus,
MEHMUHINT, 3HUedannT)

4. KoXXHbl€ 1 CNN3UCTbIE MOKPOBbI (KOHBIOHKTUBUT, ChINb)



[Tpnmepbl 3aboneBaHU

[epnaHrmHa - Bupyc Kokcakum A (2,3,4,6,7,10) n Kokcaku
B3 (nanynbl B BEpXHUX OTA. pecnupaTopHOro TpakTa)

Qnuagemuyeckaa mmanrna — supyc Kokcaku B 1-5, A-9,

ECHO tunbl 1,6,9 (6onun B MbiLLax xXuBoTa v rpyamHbl)

Cepo3Hbii MeHUHIUT — Kokcakn A 2,4,7,9, Kokcakn B
1-5, ECHO 4,6,9,11,16,30 (MeHuHrnansHbie cuMmntomMbi)

Muenut — Kokcakmn A 4,7,10,14, B 1-6, ECHO

2,4,6,7,9,11,16 (napesbl 1 napanuun ¢ BOCCTaHOBIEHNEM
OBWXEHNS)




[Tpnmepbl 3aboneBaHU

QHuedanomuokapantbl - Kokcakm B 2-5 (y
HOBOPOXOEHHbIX) neTtanbHocTb 60-80%

[lepukapanTbl 1 MuokapanTbl — Kokcakm B 2-5, ECHO
1,6,8,9,19 (octpas kopoHapHas HegOCTaTOMHOCTL, UHAAPKT)

HdbekLnMoHHaga 3k3aHTema - Kokcakn A 9,16, B3, ECHO

4,5,9,12,16,18 (kope-, kpacHyxa-, ckapnaTtmHo- nogo6Hoe
TeYeHme)

[emMopparn4ecknum KOHbIOHKTUBUT - QHTpepoBupyc 70




[lnarHocTuka

[TapHble cbiBOpPOTKU (4 1 14 OeHb)
PH, PCK, PTTA

B. Kokcaku - KynsTMBUPYIOT Ha KynbTypax KneTok
9MOPUNOHOB YerioBeka 1 NoYyek obesbsH

OndodepeHumanbHasa guarHoctTuka ot KNMHUYECKNX
doopm Opyrmx MHPEKUMN (MEHUHIUT, POTaBUPYCHbIE
avapeu, nosiIMoMUeninT, OCTPbIN anneHauuUnT)



INNeyeHne n npodomnakTuka

* JleyeHne — MmmyHornobynuH, npu
MEHUHIUTE N MMOKapaAUTE — NPEeaHN30NOH.

 [lpopmnakTuka B o4are MHEKLNK
(KapaHTUH OETCKUX y4ypexxaeHnn, 6omnbHUL,
POAUIbHLIX JOMOB).

e B Kutae B 2012r. Ha4yancga 2-n atan
KIMMHNYECKUX UCMbITAHUN BaKLIMHbI NPOTUB
9HTEPOBUNPYCOB



p. Rhinovirus (Human Rhinovirus)
- Bo3doygutenn OPBU n
KOHTarmo3HbI1 HACMOPK

113 cepoTunnos

TPOMHOCTb K 3NUTENNIO BEPXHUX OTAENOB
PeECnMpaTopHOro Tpakra

OcnoXXHeHns peako

NHTepdepOoH MEeCTHO




p. Rhinovirus

Bo3byautenu puHUTOB, Nerknx n octpbix P3.
BbioenarT n3 HoOCOBOro CeEKpeTa U CMbIBOB HOCOTTIOTKN.
Y 4yenoseka BcTpeyatotTca 113 cepoTunos, Y XXUBOTHbLIX 2 cepoTuna.

XapakTepHbIM OTNIMYUTENBHBIM NPU3HAKOM PUHOBUPYCOB — BLICTpast
nHaktTmeauua rnpu pH 6,0 (B OTriMdMe oT UCTUHHBIX SHTEPOBUPYCOB).

PuHoBupycHas UHeKLUsi — BbICOKOKOHTarno3Hoe 3aboresaHue,
nopaxaet ntogen pasHoro Bo3pacrta. XapakTepHo BocrnaneHue
CITM3NCTOWN HOCaA, NPOTEKAET C CUITbHbIM HacMopKkoM. Vx passutue
NoOBEPXKXEHO CE30HHLIM KOSfiebaHuaMm.

Y peten — OpoHXNTbI, MTHEBMOHUSA, CUHYCUTbLI, OTUTbI
Y B3pocChnbix — 3aboneBaHnsa BEPXHUX OblXaTeSlbHbIX MyTemn



CtpoeHue Rhinovirus

OueHb HebonbLne +PHK- conepxalimne
nkocasgpuyeckme 4actuubl gnameTpom 27-30 HM.

60 cybbeamHuL, (kancomepoB).

YcTon4vmBbl K 4EUCTBUIO adompa, Ae3oKkecmxanaTta, T.K.
OTCYTCTBYET NnunonpoTtenHoBasa obonoyka (MembpaHa).

Ha noBepXHOCTU HET UMM-BbICTYMNOB, €CTb SIMKN —
KOHbOHbI, padmep 12-30 AHrcTpem — HeQOCTYNHbI AN
AT (1g).



p. Cardiovirus - Bo3byautenu
MUoKapauTa, MEHMHIUTA U JNapen

* He ctabunbHbl npu pH 4,5 - 7,0, arrntoTUHUPYIOT
apuTpoumnTbl bapaHa npu +4°C.

« EcTecTBeHHbIN pe3epByap -MbliLLMW.

 Jly4ywe nsyyeH sunpyc sHuedanomuenuta (Bupyc MeHnro)
XXVUBOTHbIX.




Cardiovirus (HCV)

* Mmnokapaut
* MEHUHINUT, AMNapes

« OBHapyXeH Yy B3POCIIbIX C MMOKapPAUTOM U
CUHOPOMOM XPOHUYECKOWU YCTaNoCTU

* Jluxopagka, npnsHakm OCH

* YBENMNYEHNE NEYEHN, TaxnKapOus
(Kapanorpamma — rnopakeHne muokapaa)



[laToreHe3 n knnHmnka HCV

OcHOBHOM NYTb Nepenavn- anMMeHTapHbI
Bo Bpema anugemmn — Bo3gyLLHO-KanenbHbI

BxoaHble BOPOTaA — arnTeIrinasribHbl€ KIeTKu CIIN3NCTON
000MN0YKM IMOTKM N TOHKOIrO KULLEYHUKA U PeErMoHapHbIE
.I'II/IMCbaTI/I‘—IeCKI/Ie y3Ibl — perJimkaund, HakoriyieHume,
BNpEMUA, MNMornagaHne B HyBCTBUTEJIbHbIE OPraHbl

KnnHnyeckune npoABJiIEHUA B 3aBUCMOCTU OT
noKarim3auunmn



p. Aphtovirus — auyp

XapakTepHbl 3NU300TUU (ANNOEMUN CPEON XKUBOTHbIX),
NMOBTOPAKOLLMXCS Yepes onpeaerieHHbIe NPOMEXYTKM
BPEMEHMN.

Inn3ooTuma swypa nmena mecto B 2001 r. B cTpaHax
CeBepHon EBporbl (B OCHOBHOM B BenukobputaHumn u
HugepnaHgax).

Hanbonee noaBep>xeHbl MHMEKLUM MOMNOAbIE
NMapHOKOMbITHbIE CETbCKOXO3ANCTBEHHbIE XNUBOTHbIE

KpynHbI poraTbi CKOT, CBUHBbW, KO3bl, OBLLbI, OFIEHU, TaKXKe
rnowaan, sepbntogbl, cobakn, KOLWKU N IPbI3yHbI. Y
XXUBOTHbIX, NEpPEHECLUMX 3aboneBaHne, N HEKOTOPbIX NTUL
YCTaHOBNEHO BUPYCOHOCUTENLCTBO, NPOSABAIOLLEECS
BblerieHneM Bo3oyamTens ¢ ncnpaxxHEeHNAMM.



p. Aphtovirus — aulyp

* VMHQEeKUMOHHbIX NpoLecc Y NapHOKOMbITHbLIX
XapakTepusyeTcs TSXKefbiM TeHeHUEM C BUpycemMmen,
aPTO3HbLIMM BbICbINAHUAMU N N3BA3BIEHNSMN B 0OnacTu
CIM3NCTLIX 0D0SI0YEK NONOCTU pTa, A3blKa, HOCOITOTKN,
HOoCa, ryb, Ha KoXe B MEXKOMbITHbIX LWEeNsX, Ha BbIMEHMN,
MHOr4a OKOJS10 POroB.

« OOLwWasa npoaoMmKUTENBbHOCTb DONE3HN Y XKMBOTHLIX — OT 10
0o 15 gHewn, NpoaoMKUTENBHOCTb NHKYBaLMOHHOIo Nnepunoaa
— 2— 4 OHs.

 [lpn 3noka4yeCTBEHHOM TEYEHMUN SLLlypa, OCODEHHO Y KOPOB,
boree yem y 50 % 3aboneBLUNX KMBOTHbLIX HAcTynaeT
cCMepTenbHbIU UCX04 B TevYeHne 2—3 CYTOK.



p. Aphtovirus — auyp

e [laToreHes y 4yenoseka

Bupyc npoHUKaeT B opraHmM3m 4Yepes CNmsncTble apt
000104KM NOIOCTU pTa (pexe — bl
NNLWEBAPUTENBHOIO U AbIXaTeNbHOro TpakTa) u

NOBPEXOEHHYHO KOXY.

Bo BXoQHbIX BOpOTax — NepBUYHbIN o4var
nopaxeHna— Hebornbluasi Beankyna (ny3blpek)

Bupycemus

[TopakeHune anuTennsa Crn3ncTbliXx 0060noYeK
(nonocTb pTa, HOca U YPETPbI) N KOXM (KUCTU K
CTOMbI - JIOXXE HOITS), rae oTMeYaloTCa BTOPUYHbIE
Be3UKyrbl. C UX NOABIEHNEM BMPYC B KPOBU HE
obOHapyXnBaeTcs.

[MporHo3 6raronpuUsTHLIN



[lnarHocTuka

MaTepwuan: KpoBb, CrtoHa, aPTO3HbIE SNTIEMEHTbI
N UCNPaXKHEHMWS.

MeTtoabl anarHoctukun. PCK 1 PHI'A B napHbix
CbIBOPOTKax C MHTepBanom B 6—38 gHeu.
buonormnyeckasi npoba ¢ BTMpaHNeEM
COOEPXXMUMOro aipT B NOAYLUEYKN NManokK MOPCKUX
CBUHOK. [1pn Hann4umn BMnpyca daulypa y XUBOTHbIX
BO3HUKAIOT TUMUYHbIE ANA NHAEKLUN BbICbINaHUA.



KnnHnyeckmne npoaBreHns y
XXUBOTHbIX

apTo3HbIE
9JIEMEHTHI



idae (+1HPHK)

@ 80-160 HM

Cem. Coronavi

Mennomep S AnnHHOW 20 HM



Mopaonormsa Bupycos
ceMm. Corona viridae

Spike glycoprotein
S- Tpumep

H
’ 1 Membrane glycoprotein

Hemagglutinin
-acetylesterase

glycoprotein
E- oumep

Nucleocapsid

’. phosphoprotein
O

RN




Xapakrtepuctuka cem. Coronaviridae

CTpykTypa
» Cdepuyecknn BupnoH ganametpom 80-160 HM, obonouka ¢ BonbLLNMK
Oaneko oTCTosAWMMKU Apyr OT Apyra nennomepamu. CnupanbHbIN
Hykrneokarncug gnametpom 10 -20 Hm

N'eHoMmHasa PHK

 [ntoc uenb. OgHa monekyna. Momn.m. 5,5-10°, uMeeT Kar, MOXET CIyX1Tb B
kayectBe MPHK.

CTpyKTYypHbIe 6enku

» [lennomepHbin rnukonpotenH S (180-200 k). MembpaHHbIN MUKONPOTENH
(I\/I(§2é363KOﬂ|)<,D,). [emarrnoTuHuH (E). HykneokancugHbii dpocdonpotenH N
50- :

qJepMEHTaTVIBHaﬂ dKTUBHOCTb

« CnunsiHMe KneTku, reMmarrnoTMHaums (He y BCEX KOPOHaBMPYCOB),
NMPOTEUHKNHA3A.

e MecTto noykoBaHusa MPHK
 MembpaHbl WIAlP n annaparta ['onbmxu.



[eHOM BUpycoB ceM. Coronaviridae

Replicase 1A 265 - 13,398 R O e—
region below
Skb 10 kb 15 kb 20 kb 4 25kb 3Q kb
e 25K 26 kb 27 kb 28 kb 29 kb 30 kb
¢ ¢ Y 0 0 v 0
$2m mot!
Ort3 (unknown) (GB3a) (unknown) (GB6
25.268 2 26.092 27.074 £ 27.265 OrﬂO Od13 29.5“) 2 29.62‘
By o “oaey| “Gaoy | tucloocapsi
| ! mbrane
Glycoprotein (582 Ort4 (unknown) (GB3b) | oM e |t Protein (GB9a)
21,492 - 25,259 lycoprotein 27,779 28,130
25,689 - 26,153 (GBS5) 27 898 28.426 28,120 - 29,388
Small envelope E protein 26,398 -27.063] Or9 Orf11 Orf14 (unknown)

! (unknown) (unknown)
(GB4) 26,117 - 26,347 Orf8 (unknown) (GB7b) (GB8b)
Note: The Orf numbering systems esed in the (GB7a) 27638 - 27864 -
onginal paper and in GenBank are both given. 22193108 SRR e ben

28,583 - 28,795



’KN3HEHHbIN LUMKN BUPYCOB
ceMm. Coronaviridae

1. Ancop6uus 20-40MuH f\\

2. MnHounTo3 4-6v4

3. Bbixoa BI/IpI/IOHOB 124 — 50Hen

ey

Fusuon

9
endocytosis
exocytOSIs
@ :@:
, +

(') smooth-walled
(.

genomic RNA
(+)

5

vesicles
transcription

replication
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Replication of Coronavirus

1 With their S-protein, coronaviruses bind on a cell

extrocellular space surface molecules such as the metalloprotease
»amino-peptidase N« Viruses, which acessorily
have the HE-protein, can also bind on N-acetyl neu-
N-acetyl neuraminic acid raminic acid that serves then as a co-receptor.
€D receptor
8 ¢ 2 Sofar, itis not clear whether the virus get into the

11 host cell by fusion of virus and cell membrane or
' 11l A S SRR RS SRR AN SRS NINSINY, SIIISSS, by receptor mediated endocytosis in that the virus
SNy ‘ s \ I cell membrane o is in-corporated via an endosome, which is subse-
4 i O quently acidified by proton pumps. In that case, the
Y G 4 ok : virus must have a mechanism that helps to escape
destruction and transport to the lysosome.

3 Since coronaviruses have a single positive stran-
ded RNA genome, they can directly produce their
proteins and new genomes in the cytoplasm. At
first, the virus synthesize its RNA polymerase that
only recognizes and produces viral RNAs. This
enzyme then synthesize the minus strand using
the positive strand as template,

cytoplasm

Q Ribosomn
- 4 Subsequently, this negative strand serves as tem-
\/\ 'ﬁ NSNS plate to transcribe smaller subgenomic positive

RNAs that are used to synthezise all other proteins.
Furthermore, this negative strand serves for replica-

tion of new positive stranded RNA genomes.

positive strand

5The protein N binds genomic RNA and the prote-
in M that is integrated into the membrane of the
endoplasmatic reticulum (ER) like the envelope
proteins S and HE. After binding, assembled nucle-
ocapsids with helical twisted RNA budd into the ER
lumen and are encased with its membrane.

A

S

V\'/V\/
e

| -, Negative strand

6 These viral progeny are finally transported by
golgivesicles to the cell membrane and are exocy-
tosed into the extracellular space.

Not drawn 10 scole! Not ol cellulor comportments and enzymes ore
shown, Covors: positive strand RNA (red), negative strand RNA (green),
subgenomic RNAs (blue).

Based on: Lol MM, Cavanagh D (1997). The molecular blology of
covonavivus. Adv. Virus Res (48) 1-100.
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Penpoaykuma KopoHaBUpyCcoOB




Bupyckl cem. Coronaviridae —
Bo3oyagutenn TOPC

(TSKEnbIN OCTPLIN peCnMPaToOpPHbIN CUHOPOM)

XPOHOMorms:

OceHb 2002r.- Knutan, nposnHumnsa Guandong — peructpaumns cnydes
«aTUNMMYHOW NHEBMOHUNY» C BbICOKOW NETarbHOCTbIO

21.02.03r. — I'oH KoHr, Otens M* - 3aBO3HOM criyyan y rpaxgaHuHa
Kutas, passutme 3aboneBaHmsa y 18 KOHTaKTUPOBaBLUNX C HAM LY

MapTt 2003r. — pacnpocTpaHeHune 3aboneBaHusi B 13 cTpaHax mupa.
N3 1622 3aboneBLunx 58 nornbLumx.

10 aBsrycta 2003r. 'torn: 8422 3aboneBLunx, 916 (11%) nornbLumnx B
32 cTpaHax Mmupa.



icTopnyecknn pesepByap Bupyca
TOPC (SARS like-CoV)

* [logKkOBOHOCHIE JietTyyvyme Mbllln

PreamWorldsu




McTouHnkn supyca TOPC gns
yenoseka (SARS-CoV) :

LUuBeTTa

CLWA, Kanapa, EBpona, Kutan, naus, Anonusa



HeobxoaMMoCTb MOHUTOPUHIa
SARS like-CoV y uuBert

* OnacHoctb anngemmn TOPC coxpaHaeTca B CBSI3U C

LLUMPOKMM pacrnpocTpaHeHeM B NpPUpoLe XXUBOTHbIX
HOCUTENen smpyca

* B Kntae umBetTt passBogaT B NUTOMHUKAX N YyNnoTpeonsoT
B NULLY (TakKKe KaK N NeTy4ynx Mmbilluen)

"PESEEE | B 8 |

'.tw,_i J"

Pt



KopOHaBUPYCHbIN NEPUTOHUT
KOLLEK

Puc. 2. Kueomnoe ¢ raxicuou hopmoil 6upycHo2o nepunoruma:
XapaxKmepHoe YEeAUHeHUe HCUGoma, CEA3ANNOE CO CKONAeHUeM
mpanccydama 6 Oprownoi noasocmu



TeyeHne 3abonesaHns

MHKyBaunoHHbIN nepuon 3-4 AHS

PuHuT, KaTapanbHbie aBreHnst 6e3 NoBbILLEHUS
Temnepartypbl

[ACTPO3HTEPUT
OcnoXHeHnsa — OPOHXUT, NHEBMOHUS

B 2003r Ha 8000 3aboneBwwux 775 netanbHbIX
ncxonos (10%)

AT ecTtb y 83% HacerneHus

CoctaBnset 4-20% ot OPBW nHdekuunin



[1oKyMeHTbI perfnamMmeHTupyowmne
aunarHoctuky TOPC B PO

* Metoguyeckue ykazaHna MY 1.3.187-04

[Mopsigok cbopa, ynakoBKWU, XpaHEHUS!, TPAHCMOPTUPOBKM N NMPOBEAEHUS
nadopaTtopHOro aHanuaa dMonorM4yeckoro matepuana ot 6osbHbIX (K
yMepLUKNX) naumeHToB ¢ nogo3peHmem Ha TOPC

* [Mncbmo 02.02.04Ne2510/872-04-32

O nopsigke nabopatopHoro uccnegosaHuss TOPC (SARS)

* [Mncbmo 13.11.2003Ne2510/12675-03-27

[MopsigoK AencTBum MmeanumnHcknx pabotHukoB npu BeisieneHnn TOPC B
nevyedbHo-NPOMUNAKTUYECKUX YHPEXOAEHNAX



NabopatopHasa anarHoctmnka TOPC
B PO

e MaTepman: obpa3subl TKaHEN, CbIBOPOTKA KPOBW,
PeECNMPaTOPHbIN CEKPET, Crie3Has XXMAKoCTb, MoYa U
doekanum 6onbHoro TOPC.

* MUP (oo 7 oHen)
* KynbTnBmpoBaHue B KNETOYHOW KynbType (Hanpumep, B

KynbType KNeToK NoYknm adopuKaHCKUX 3eneHblX
MapTbliek Ceropithecus aethiops — kneTtok Vero)

* N®A, INND, PH

» JledyeHue: Pubasvpux, NHtepdepoHsl, Famma-
rmooynuH



Cem. Reoviridae
(2HPHK)
(respiratory enteric orphan viruses
— pecnupaTopHble, KULLEeYHble
BUPYChbl)

e Poa Reovirus- HOCOIMoTKa

 Poa Rotavirus (koneco) — OKBW, ocTpbin
rAacCTPOSHTEPUT

 Poa Orbivirus (KonbLo) — BUPYC CUHErOo
A3blka (3aboneBaHne XUBOTHLIX).



Pon Reovirus

@ 60-80HM

[Mopa)xaeTcsa pecnupaTopHasl CUCTEM@ W KULLEYHbIA TpakT. Y
neTten Ao 6-MecsueB NPOTEKAET OYEHb THXKENO C MHEBMOHUEN U
3HUEedhannToM. MoXeT NpoxoanTb Yepe3 NNaLeHTy.



REOVIRUS FAMILY

double stranded RNA genome
10 pparmMeHTOB

npoTteas3a , PHK-nonMmepasa

\

outer capsid

|

' -
L LL T

.

“

reMMarlTUHUH — TunocneundunydHbin Al
3 cepoTuna




Pennukauusa BmpycoB
pooa Reovirus

Extracellular
proteolysis

o > ISVP
e , )
Penetration l Primary Capped
transcription transcripts Ribosomes
Attachment Endosomal f N\ . G oo, e
proteolysis o7 T g L)
) . -0 ’ _‘ 2

:/ New protein

L/
,'.‘n’.ﬁj.- 13! synthesis

Viral factory

transcription =0 morphogenesis

Release
300-1000wT Outer capsid Minus-strand
assembty

synthesis
Q<
&
RNase-resistant RNase-sensitive
replicase particle assortment complex




Pa3goeBaHue Bupyca
pooa Reovirus

Intermediate Sub-Virion Particle

Virion

radius 22nm T 42nm



LI peoBupyca

LiInTonnasmMaTnyeckme
BKJTHOUEHUS
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Pon Rotavirus
@ 70HM

Bbl3biBAEeT raCTPOSHTEPUTHI
OMNacHO NpoTeKawLline y geTen.



o —dsRNA segment
D

| — .‘.
. 28y
. A/

PN :\ ——VP|/

-VP2 Cnnybl — PHK-3aB

®

IANANNANVAY
AN AN AN
ANANANVAY ‘
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CAN N NN AN
ANVAVANNAY
CNN AN NNV N
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Nature Reviews | Microbiology
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PHK-nonnmepasa u
ryaHunun TpaHcge-
pa3a MPHK

reMarritotTMHuH



Pa3MHOXeHne Bupyca BHYTPU
QHTEepouuTa

YKopoqume nJin ncHe3HoBeHNEe BOPCUHOK

enterocyte

o
: 7 lysosome .
endosomeal -‘.-';-.
d
RNA MRNA\ protein : . i
polymerase syntnesis | ., -
N ol
\ e - |
PO o 2 G
EX L~
assembWQ_ .



Knaccudomkauma Rotavirus

Cepotun A — 4enoBeK U XXUBOTHbIe, Hanboriee YacTbIN
Bo3oyantens OKBW, pacnpocTpaHeH NOBCEMECTHO

Cepotun B — anngemun y B3pocCsbiX (SHOAEMUYEH Ond
Kutas)

Cepotun C — cnopaguydeckue cnydam OKBW y geten,
pacnpocTpaHeH LLUMPOKO

Cepotunel D, E, F — 3aboneBaHnA TOMbKO Y XXNUBOTHbIX



InngemMmmonornvyeckme
OCODEHHOCTU:

LOetn nHpuumpytoTcs B paHHeEM Bo3pacTe (4o 5 ner).
[lepBUYHOE NHPMUNpPOBaAHME (Nocre 3-X MecC.) NpoTeKaeT
KaK Tshkenoe gnapenHoe 3aboneBaHue

[ToBTOpPHbLIE MHEKUUN — Nnerkaa dpopma unu
beccMMnTOMHO

PacnpoctpaHeHne — no Bcemy Mupy.
[1lpoTnBOINMAEMMYECKME MEPONPUATUA HESDAEKTUBHBI

AHTpOI'IOHO3HaFI VIHCbeKLI,I/IFl C BO3SMOXHbIM MNoABJ1IeHNEM
peacCcounaHToB MeXdy lwTaMMaMi NOOEN N XKUBOTHbIX



CoOOTHOLLUEHNE PA3NMUYHBbIX
BO30OyaUTENEN raCTPO3HTEPUTOB U
anapenHbIX COCTOAHUN

Developed Countries Developing Countries

Bacteria Adenovyirus Adenovyirus

Astrovirus Calicivirus Astrovirus Calicivirus

Mo gaHHbIM BO3 oT poTaBmpyCcHOW MHG-UM eXXerogHo normbaeT OKosno 2 MNH. AeTEN



ITmonorndeckas CTpykTypa BUPYCHbIX raCTPO3HTEPUTOB
y oeten B CaHkt-lNetepbypre B 2001-2003 rr.

Unknown
17%

Astro 1% RotaV
1% 46%
Corona
1%
Adeno
2%
9% NoroV
16%

[onga poTaBUpyCHON MHMpEeKLMM cpeamn AeTen, rocnUTann3npoBaHHbIX Ha KULIEYHble OTAeNeHNs MHEKUNOHHBIX 6OnbHUL,

COCTaBIdeT exerogHo 40'50ty0 B 31MHe-BeCeHHMe MecsLbl 3TOT NokasaTterb NOoBbILWAETCSA 40 70'80%.



Ce30HHOE pacnpeaerieHue BUPYCHbIX FaCTPOIHTEPUTOB Yy AeTen
B CaHkT-lleTepbypre ¢ oktadps 2001 r. no HosAGpL 2003 T.
ExeroaHbIU NUuK: heBpanb-mapT-anpenb

50

45 - Il
40
35
30 O RotaV
23 @ ToroV
20
T NoroV

15 B
10

5 - :

: Il

S 0’»@”&6@@&6"@'9"'@@,@&& S‘s’)@é”
v@\o“" \&\5’ VQ%\@J‘ FP e & F EF ‘5\,9 @'&\\9\ 7 Q’Q'dJ\*G&




OoBeM

UcTOYHMKOM 3apaxeHus potaBupycamm
MOXeT ObITb BoAa

poTaBmpycHas PHK B npobax
Boabl B CI10 (anpenb 2005r).

-28211.H.

p. KapnoBka

i
=
=)
=
=
2
S
=
=
=
=
ot
=
=
=

Pomua ucr.
p. CTpeika

1000 41 41 4.1 [MONOXWNT. KOHTPOJSIbHbIE
obpasupbl



Pa3BuTtue 3adbonesaHuns

3apaxeHne doekarbHO-OpasribHbIM NYyTEM.
NHKYyDauMOHHbBIM Nepuog anuTtca oT 15 4 o 7 gHeu
3aboneBaHne Ha4dnHaeTcst ocTpo.Temnepartypa 38-39°C u BblLLE.

BonbHble oTMevatloT 60nKn B anuractTpansHOn obracTtu, TOLWHOTY,
pBoTY. [1pn oCcMOTpe HepeOKo OTMEYaETCS rmnepemMmnst 3eBa,
NPU3HAKN PUHUTA, YBENUYEHUE LLENHBIX NTUMM@AaTNYECKMX Y3IOB.
OpgHako Hanbonee TUNMMYHLIMU NPOABIEHNAMMN DOME3HN CHMTAIOTCH
CUMMTOMbI NOpaXXeHUss OpraHoB NULLIEBAPEHUA.

[ervgpaTtauna passmBaeTcd OOBOSbHO YacTo (Y 75-85%
rocnnTanmM3npoBaHHbIX OETEN).

OcnoXHEeHNN HE BbISIBNEHO



[lnarHocTuka

Pa3paboTaHbl TECT- CUCTEMBI AN AETEKLNN
POTaBUPYCOB TOMbKO cepoTuna A

MDA TecT-cuctembl — getekuma Al B ucnpaxHeHusx
MuP

JKcnpecc Metoabl (OPMEHTUPOBOYHLIE AAHHbIE)




[lpounakTunka

POTaBl/IpyCH bl€ BaKUWHDbI.

* 1. He npepoTBpallatoT pa3sutme 3aborieBaHns u
NPUMEHSAIOTCA TONbKO ANA NPOMUNAKTUKN TAXKENbIX
doopM Npu NEPBUYHOM UHDULMPOBAHUN

e 2. BakumHauusa T01bKO AETEN NEPBLIX MECSLEB XXU3HU

 BakuuHbI:

« Rotarix (7,9 USD gosa — 15,80 USD Ha pebeHka)

* Rota Teq (5,5 USD gosa — 16,50 USD Ha pebeHka)
[laHHble Ha 2008r.



Pon Orbivirus
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Hyalomma m.marginatum un yagam dongtsi. (Konak hayvanlann buyiiklikleri kenenin tercth sirasina
gore orantilanmugtir).

130 cepoTtunos

Komapbl — Bupyc OpyHra (CryxuT
MPUUYNHON NNXOPaaKM B
DkBaTOpManbHon Adpuke).

UxkcopoBbie K/iewm —B1pycC
JInnoBHuk, Tpnbey, Kemeposo
(BxoasaT B ceporpynny Kemeposo)
PAcnpoCTpaHeHHblI B BocTouHOM
EBpone n Cnbupwn. Bbi3biBatoT
6onesHun, npoTtekatowme ¢
NINXOPaAKON N HEBPOJIOrMUYECKNMU
HapyLUEHMAMN.

Hanbonee pacnpocTpaHeHHbIN - BUPYC CUHETO si3bika OBEL



Mopdoonorna opbmnsmpycos

VIRION

OUTER CAPSID
VP2 trimer VPS5 lrimer

L™

VP7 VP3 T R T=2
CORE CAPSID  INNER CAPSID CORE CAPSID INNER CAPSID

10 dparMeHTOB
CORE PARTICLE

RNA synthesis

VP4 (cap)
RdRp VP1

VP&

VP7 V T=13 T=2
CORE CAPSID INNER CAPSID CORE CAPSID INNER CAPSID




[Tonnommnenut

* OCTPOE BMPYCHOE 3aboneBaHue,
XapaKkTepuayoLleecs nopaxeHnem
HEPBHOW cUCTEMBI (MPENMYLLECTBEHHO
CEpOoro BeLllecTBa CMMHHOIo Mo3ra), a
Takke BocrnanuTenbHbIMU N3MEHEHNAMU
CNN3NCTON 060MOYKM KMLLEYHUKA U
HOCOIMOTKU



pop Poliovirus - cepbin (HPV)

* [lopaxeHne LIHC — nonnomunennt (oetckuii
CMMHHOMO3roBOM Napanuy, CrnmHarbHbI
OEeTCKun napanud, bonesHs enHa-MeanHa)

* YacTb XXM3HEHHOrO LiMKna npoxoauT B
CITN3NCTON 0DO0NOoYKe KMNLLEYHMKA



[TyTn nepepayn:

* peKanbHO-oOpanbHbIN

* BO34YLUHO-KanenbHbIN



dopmMbl nofiIMoMMenuTa

1. Henapanutmnyeckaa doopma

2. [Napanntnyeckaa opma:
[lpenapanutuydeckasa (3-5 gHen),
[Tapanutunyeckas (oo 1-2 Henenb),
BocctaHoBuTenobHaga (Ao 2-3 ner),
CTaaus OCTaTOYHbIX ABMEHNN (MOXXU3HEHHO).



OcnoXxHeHus

* MHEBMOHMUSA, aTeNneKkTasbl NErkux,
MHTEPCTULMANbHLIN MUOKaAPAUT; NHoraa
Pa3BMBAETCH OCTPOE pacLunpeHune
Xenyaka, Taxenble XenyagovyHo-KueYHble
PACCTPOUCTBA C KPOBOTEYEHNEM, A3BaMMU,
npoboaeHnemM



[locneacTBusa nosiMomMmmenuTa




OETCKUUA CMMHHOMO3roBoW napanmy




[laToreHes PV

« 3apaxxeHune Yyepe3 POTOBYIO MOJIOCTb —XKEenyaokK
—KULLEYHUK

B sanutenuouuntax penmmkauna —BUpeEMUA

 — HenpoHbl C n [ Mo3ra —naTosfiornyeckme N3MeHeHus
LIHC

» [lopakeHne MoTopHbIX HenpoHoB CM —

naparimy 1 neTanbHbIN NCX0[ (MeHTaJ'IbHOCTb
COXpPaHAETCA, NopaXeHa ABUrateribHas CI/ICTeMa)

B 1916 . — B CLUA anngemunsa 26 Tbic. AeTeEN
CmepTHOCTb — 5-10%, Yy 25% - napanunyu



Al cTtpykTtypa PV

3 cepotuna: I, Il, I
oeHTndukaumns tTunocneundmnyecknmMmm CbiIBOPOTKaMu

OcHoBHOM MeToa NpodUNaKTUKN —
NUMMYHU3ALNA XXUBOWN BaAKLIMHOMN

>Knesasa sakumHa CabuHa — wt. 3 TMNOB

[lepoparnbHo (apaxe u xugkas)

B cnnamncton obosnoyvke obpasytotcsa AT

OcnoxHeHus: 1 cnyyan Ha 0,5 MSTH BaKUMHMPOBaHHbIX!!!



[lnarHocTnka nonnommenuTa

* BblAENEHNE BMPYCa Ha KYNbTypax TKaHewN,
« PCK

e peakuua npeununuTaumm co
cneundruyeckum aHTUreHoM B NapHbIX
CbIBOPOTKaX



AnNngemMmnonorus

B 2010 rogy nuwlb YeTbipe CTpaHbl B MUpe
ocTaBasniucb 3HOAEMUYHbLIMU
(Hebnaronony4YHbIMM) NO NOSIMOMUNENUTY -
AdraHuctaH, NHgua, Hurepua m INakmucTaH,

« B 1988 rogy umncrno Hebnaronony4HblX CTpaH
npesBbiwano 125.

* B 2009-2010 rogax 23 cTpaHbl, paHee
cBOOOAHbIE OT nonuomMmuenuta, obifiv BHOBb
MHMLUMPOBaHbI N3-3a CllydaeB BBO3a BUpYycCa.



[lpounakTunka

B 50-e rogbl XX Beka ABYM aMePUKAHCKUM y4eHbIM - Andepty CenbunHy m
OxxoHacy CornKy BnepBbie yaanocb co3aaTb BaKUMHbI OT 3TOro
3aboneBaHus. [NepBbin UccregoBaTenb NPEeanoXun B 3TOM KadecTBe
CpeacTBo, coaepxallee ocnabneHHble "XuBble" BUPYCbl NOSIMOMUENNTA,
BTOpPOM - pa3paboTan BakuuHy 13 youtsix BUpycoB 3aborieBaHmS.

B CCCP nopg pykosogcTtsom Bupyconoros Muxamna YymakoBa u
AHatonua CmopoamHueBa Ha OCHOBE ocrnabneHHbIxX wtammoB CenbuHa
6bina paspaboTtaHa cobCcTBEHHAaA BakUMHA. B pesynbsrarte WMPOoKMX HayYHbIX
nccnegosaHun B 1958-1960 ropax 6b1n gokasaHbl ee 6e30nacHOCTb U

9 hEKTMBHOCTL, NOCSIE YEro Hadanach LWMpoKasg UMMYHU3aLms

HacerneHus, KoTopasi NpuBena K pe3koMy CHMKEHUIO 3aboneBaemMocTu, a B
OTAENbHbIX panoHax - K MoSIHOW ee NuUKBMaauun.



[lpounakTnka

OparnbHasa "xuasa" nonnomMmnennuTHaga BakLMHa, cogepxallas
ocriabrieHHble U3MEHEHHbIE "X1Bble" BUPYChI NMONMOMUeEnnTa.
BaKUMHaUuMs B Bo3pacTe 3, 4,5 n 6MecsaLeB; peBakUMHaUNA B
Bo3pacTte 18, u 20 mecsaues, a 3atem B 14 ner.
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MHaAaKTUMBUPOBaHHAA NofinoOMnUEsiIMTHaA BakumnHa,

coaepxallasi youtble gMKne BUpPYChl NOSIMOMUENUTA, KOTopast
BBOOUTCS C NOMOLLBbIO MHbeKUUN. Cxema: 1- B 3 mec, ganee ewle 2
pa3a 4yepes 45 gHen, B 1,5 roga, kaxgble 5 net oo 18 nert, ganee

Kaxkable 10 ner.
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Cem. Adenoviridae (QAHK)

Bcero 90 cepoTtunnos, 49 — naTtoreHHb! Ans
yenoBeka

@ 70-90 HM




Kancug ageHoBMpYyCcoB NOCTPOEH U3 252
KancoMepoB Mo Kybudeckomy Tuny
CUMMETPUU B doopme nkocasgpa. Ot 12

BEPLUMH OTXOAAT OTPOCTKM.
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Linkn pasButnga ageHoBupyca
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Area of red callout box has been enlarged via
Photoshop to better view CPE. Arrows indicate!
nuclear inclusions. |




Penpoaykuma ageHoBUpYCoOB

Ancopbuunst — peuenunst Urn.
[TeHTOH B3anmogencTeyeT ¢ 6enkom nHterpuHom (10000 Ha kneTke),
nyTeM dHOOUMTO3a nonagaeT B BaKyoslb,

Hwnakoe pH npmMBoguT K U3MEHEHUIO KOHpopMaumn 6enkoB (MEHTOHOB U
FEKCOHOB),

YacTUYHOE N3MEHEHME U pa3pyLLUEHME Kancuaa.
BbIXO U3 BaKyosin B LUTONSIA3My.

OKoHuaTtenbHaga genpotenHmnsauuns B aaepHon memopaHe,
[MpoHukHoBeHUe AB [JHK 4epes saepHbie nopbl B SAPO0 KNETKN-XO3AMHA.
CuHTtes n-PHK knetouHon PHK-nonumepason.

CuHTe3 Benka — CKOMNsieHne B BUAE KPUCTanNos.

NHMDEeKUMOHHBIN UuKn - 20-25 4vac.

OkoHuaTtensHada cbopka BUPMOHOB B LNTOMMNA3Me KIeToK
OcBoboxaeHue npu paspyLleHnn HEKPOTUIUPOBAHHON TKAHW.



AOEeHOBUPYCHI

BnepBble BbIAENNNU U3 adeHONOO0B Yy AETEN.
3aTeM n3onupoBanm n3 pasnmnyHbIX XXUBOTHbIX U MTUL,

Bbi3biBalOT MHEBMOHUN, KOHbHOHKTUBWT,
doapUHIOKOHbLIOHKTUBUT U ApYyrne nopaxeHus
OblXaTenbHOro TpakTta, rnas, IMMQongHon TKaHn n
KMLLEeYHUKA.

CyLlecTBYIOT pasHble popMbl B3aUMMOOENCTBUS
afeHoBMpYyca C KIEeTKON-X03AMHa: OCTpaga nHdekuuns,
nepcucTeHuunsd, TpaHcdopmaumsa HopManbHbIX KIEeTOK B
3NnoKavyeCcTBEHHLIE.



[TyT 3apakeHunsd

e Bo3ayLwiHO-KanenbHbI
» QeKkanbHO-OparbHbIV

Cepotunbl 1, 2, 5 n 6 BbI3bIBalOT cepbe3Hble 3aborieBaHns y geTen
OOLLKOSbHOro Bo3pacra

Cepotunebl 3, 4, 7, 14 v 21 Bbi3biBatoT Benbiwkn OPBU y conpar-
HoBOGOpaHLEB



OCHOBHbIE OpraHbl, NOABEPKEHHbIE
OENCTBUIO aJeHOBUNPYCOB

1. Ent
2. Disease %

Conjunctivitis
Pharyngitis

Gastroentaritis \

3. Exit




OcobeHHOCTU TeuyeHna 3aboneBaHud

NHKyOaunoHHbIN nepuog 5-7 (ao 14) aHen

Ha 2-3 neHb 38-39°C

OPBWU;

PUHOQAPUHTUT,

PUHOMAPUHIOTOH3UISINT;

PUHOAPUHTODPOHXUT;

dpapMHIOKOHBIOHKTUBUT ((PapUHIOKOHBIOHKTUBASIbHAS
nmxopagka);

KOHBIOHKTUBUT N KEPATOKOHBIOHKTUBUT(OAHOCTOPOHHLIN);
NMHEBMOHNS 1 Ap.

yBerindeHne MUHAanuH

[TpucTynoobpasHbie 60nun B XXMBOTE



[IpodunakTnka n gnarHocTuka

AOeHoBupycHas BakumnHa cepotunoB 3,4 u 7/
(npumeHstoT B CLLUA Ana nevyeHns BCMbILLEK Y
NPU3bIBHNKOB)

NHTepdrepoH
PH, PTTA, PCK, NOA

P



Bosoyantenn OKBW

Cem. BupycoB

ceM. Picornaviridae (p.
Enterovirus)

ceM. Reoviridae (p.
Rotavirus)

ceM. Adenoviridae
cepotun 40, 41,42

ceM. Coronaviridae

ceM. Calicivirida
ceM. Astroviridae

3aboneBaHusa

Benbilwky aHTepuTa y Aeten mnagliero
BO3pacTa u cnopaguyeckue criyvau
9HTepuTa y AeTen U B3POCIbIX

To xe

To xe

Criopaauyeckue criydam aHTepuTa y aeten u
B3POCIbIX

Benbiwkn n crnopagnyeckue crity4an
SHTEepuUTa y neTen n B3POCJIbIX

To e



Bo3oyantenn OKBW

* Bupycbl n3 ogHoro ceMencTBa Bbl3bIBaOT
pa3Hble 3aboneBaHus

* [lpnynHOM ogHOro u Toro ke 3aboneBaHUs
MOTYT ObITb NMPeaCcTaBUTENN Pa3HbIX
CEMENCTB



PacnpocTpaHeHne BUpPYCOB,
Bbi3biBatowmnx OKBI

* KOHTaAKTHbLIN

» OeKkanbHO-OparbHbIV
* Bo3ayLwiHO-KanenbHbIV
* ANMMMEHTAapPHLIN



ceMm. Calicivirida

« Knaccmopukauyms:
* p. Norovirus

* p. Sapovirus |
* p. Lagovirus — Norovirus
* p. Vesivirus __ 3aboneBaHus XMBOTHbIX

* p. Recovirus?

Besobono4veyHbI BUpYChl, coaepxxaT ogHy uenodky PHK



Mopdonorusa cem. Calicivirida

Capsid VP1

38nm particle T=3 23nm particle =1
BesobonoueyHbin +PHK cogepxawmin Bupyc

Norovirus, Vesivirus

ORF1 ORF3
3 | Hel | WWWM
ORF2
Lagovirus, Sapovirus ORF1

gy el IWM_?

ORF2




AnNngemMmnonorus

Bei3biBatoT 90% Bcnbiwek OKBW BupycHom aTtuosnorum B
Mupe.

« ObnapgatoT o4eHb Bbicokon Al BapnaberibHOCTbIO

Known Causes of Foodborne
lliness Outbreaks, U.S.
2006-2008

Chemicals Olher{‘h&ulhple

6%
Parasites
1%

Norovirus
51%




OcobeHHOCTU BCMbILLEK HOPOBUPYCHbIX
MHAEKL NI

* [lyTn nepepayu:

* 57% nuweson (MopenpoayKThl, Arofdbl, OBOLLK, MSCO, NTULA, BbINEYHbIE N30ENNS)
* 16% KOHTaKTHbIW (MeSfikoanucnepCTHbIN a3p030/ib)

* 3% - BOOHbIN

* 24% - HeyCcTaHOBIEH

* Bcnblwku:
EBpona CLLUA P® (2005-2008rr)
40% GonbHNLbI 49% kacbe, pecTopaHsl 46% 60oMnbHMLbI
26-39% nowma 30% Joma npecTapenbix 41% pert. Cagpl
npecTapensix n AeTckue 10% LUKOMb 10% LLUKOMb!
aoma 3% poma pebeHka

7-8% rocTuHULbI
4-5% wkonbl
6% Kade, pecTopaHbl

Mpw passuTnK BCnbiweK BUPYC BbiSBAAT ¥ 45-60% naumeHToB 1 25-40% coTpyaHMKOB



OcobeHHOCTN TEYEHMNS HOPOBUPYCHOW
MHAEKL NN

* 1/3 — 6e3 TemnepaTypsbl
* 1/3 ¢c Temnepatypoun 37°C
* 1/3 Temnepartypa Bbiwe 37°C

* Y BCeX KaTteropun otme4vyaercsd peoTta!

& — =




CeM. Astroviridae

* p. Mamastrovirus — 8 cepoTmnnoB

(npeobnagaet cepotun 1 52-91% cny4yaes)

[pynnbl pucka — geTn o roga, nuua ctapwe 60 net, uMMyHoaePULUUTHbIE
NauneHTbl

3UMHASA CE30HHOCTb
PacnpocTpaHeHune nosceMecTHoe (2-6% B pa3BUTLIX CTpaHax)



Mopdonorua cem. Astroviridae

5 I oo ]
! 1

|

Genomic RNA

Subgenomic RNA
ssRNA(+) genome of 6.8-7kb in size



