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Knaccudukauums

|. Orthomyxoviridae
 Inluenzavirus (A, B, C)

 A-noaTuUnbI- BapuaHTbl (CcepoTun/npoucxoxpeHue/ron
BblaeneHna/noaTunbl NOBEPXHOCTHbLIX aHTUreHoB H-, N-)
npumMmep: Bupyc rpunna A/MockBa/10/99/H3N2)

ll. Paramyxoviridae: Paramyxovirinae
e Respirivirus (naparpunna 1,3)
Rubulavirus (naparpunna 2, 4a, 48; anua.napoTuTa)
e Morbillivirus (Bupyc Kopwn)
Pneumovirinae:
 Pneumovirus (RS-Bupyc)
e Metapneumovirus (2001)



Knaccudukauums

lll. Coronaviridae (HcoV: SARS HI A2 = HKIIM ) - 11

wid

IV. Picornaviridae
 Rhinovirus — 113
e Parechovirus (1,2)

V. Reoviridae

e Orthoreovirus -3
VI. Adenoviridae o rohane ammivirus RS
 Mastadenovirus — 42 (3,4,7,12,21)

Vil.Parvoviridae (Bocavirus (HBoV -2005))

VIIl. Mimiviridae (Mimivirus)
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annaemuonornsa OPBU

NCTOYHUK MHMDeKUunn
 BonbHON YenoBek

[lyTn nepeaaum nHgekunu:
e Bo3ayuwHo-KanesnbHbIN
e Bo3aywHo-NbinieBon

* KOHTaKTHbIU (apgeHOo-, pUHO-, RS-
BUPYCbI)
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Fig. 15.2 The respiratory tract as a continuum. (*Asymptomatic nasopharyngeal

colonization is common.)
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Fig. 15.6 The pathogenesis of the common cold. For simplification, the epithelium is represented as one cell thick.



ApeHoBUpyChbl

— Adenoviruses

Fig. 8.3 Viral crystals in the nucleus of

the host cell (TEM).




KopoHaBupychbl
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KopoHaBupychbl

— Coronavirus

Fig.8.13 “Spikes” with cub or
drumstick-like swellings are located
at reqular, relatively generous inter-
vals on the pleomorphic envelope,
which measures 80-220 nm in
diameter.

36 Negative-stain electron
micrograph of coronavirus. This is
an enveloped, pleomorphic, helical
RNA virus. Note the characteristic
club-shaped glycoprotein spikes
(arrows). (bar = 50 nm)



YnbTpacTpyKTypa
BUpyca rpunna

L a

Puc. 2.15. CnoxHo ycTpoeHHbIe BUPYChI (¢ 0Bo10YKoil):
a — CXeMa CTpoeHHs BHpYca reprieca (Bupyc ¢ auneiinoit asyaurepoit JJHK);
6 — cxeMa CTpocH#A BUpYCa rpHnna (Bupyc ¢ oaHonurTenol Munyc-PHK u3 8 dparmentos).




Bupyc rpyunna
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Bupychl rpyunna A

Table 8.5 Classification and Antigen Structure of Influenza A Viruses

Viral prototype Predominance Antigen formula

Hemagglutinin Neuraminidase

(H) (N)

A[/WS/33 1932-1946 HO N1
A/PR8/34

A/Cambridge/46 1946-1957 H1 N1
AlFIM1/47

A/Singapore/57 1957-1968 H2 N2
A/Hong Kong/68 1968 H3 N2

AJUSSR/77 1977 HT N1




Bupychbl rpyunna

37 Negative-stain electron
micrograph of influenza virus. This
is an enveloped, helical virus with a
linear, segmented, negative-sense
RNA genome. There are two types of
glycoprotein spike on the surface
that mediate hemagglutinin and
neuraminidase activities. (bar = 7100
nm)

38 Negative-stain electron
miicrograph of hemagglutinin
and neuraminidase
glycoproteins. These have been
prepared from whole influenza
virus by detergent solubilization of
tThe envelope and separated from
the nucleocapsid by centrifugation.
The hemagglutinins assume star-
shaped figures and the
Nneuramiinidase cartwheels (arrow).
They are used in a subunit vaccine
to prevent influenza. (bar = SO nmMm)



Bupychl rpyunna

— Viruses with Helical Symmetry

Ribonucleoprotein

Protein )

Lipid

Hamagglutinin PR

Neuraminidase)

A FIGURE 6-13 Electron micrograph of a negatively stained
influenza virus virion. The virion is surrounded by a phospholipid
bilayer; the large spikes protruding outward from the membrane
are composed of trimers of hemagglutinin protein and tetramers
of neuraminidase protein. Inside is the nucleocapsid. [Courtesy of
A. Helenius and J. White.]




Bupyc rpyunna

L1116 Influenza virus budding from the surface of an infected cel. (3) Scanning electron
0graph. x27 000, o) In section. 350 000. (Courtesy of D Hockley.




[TapaMukcoBupychl

This family includes the genera:

Parmyxovirus with the parainfluenza viruses.
Rubulavirus with the mumps virus.

Morbillivirus with the measles virus,

Pneumovirus with the respiratory syncytial virus (RS).

Nonclassified paramyxoviruses (Hendra, Nipah).



[TapamukcoBupychbli
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Puc. 3.9. Cxema penpoaykKuuH MHHYC-OAHOHHTEBBIX
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— Parainfluenza Virus

N

[TapamukcoBupychbli

Fig. 816 The envelope
here is torn open, allowing
the helical nucleocapsid
(NC) to escape. NP: primary
nucleoprotein helix (TEM).

39 Negative-stain electron
micrograph of measles virus (a
paramyxovirus). The lipid
envelope has burst, and the typical
‘herring-bone’ (arrow) appearance
of the helical nucleocapsid can be
seen. (bar = 100 nm)




Knaccudumkauums

CemencrtBo — Picornaviridae, poa;:

*Enterovirus — 111:

*nonnoBupyc — 3,

JHTepoBupyc A — 16 (Kokcaku A 2-8,10,12,14,16; aHTepoBupyc
71,76,89-91),

JHeTpoBUpyc B — 52 (Kokcaku A9,Kokcaku B 1-6,
ECHO1-7,9,11-21,24-27,29-33, aHTepoBupychbl 69, 73-75, 77-88,95),

JHTepoBupyc C — 10 (Kokcakm A 1,11,13,15,17-21,24),

JHTepoBupyc D — 3 (3HTepoBUpychl 68,71,94);

*0O0e3bAHUUN IHTepoBUpycC — 20,

*bblunn aHTEepoBUpPYC — 2,

CBUHOM 3aHTepoBupyc A,B - 1,2.

*Kokcaku A - 24, Kokcaku B - 6, ECHO 33 (Enteric cytopathogenic human
orphan viruses), aHTepoBupycbl 68-95)



Knaccudumkauums

*Rhinovirus — 103 (pnHoBupyc A-18,B-3,
HeKnaccudpuumpoBaHHble - 82);

Aphtovirus — 7
*Hepatovirus — 2 (3HeTpoBUpycC 72, 06e3bSAHUN)

eCardiovirus — 3 (aHuecdanomuokapanTa mbiwen-1, B.
Tennepa mbiwewn -2);

*Teschovirus — 10 (cBuHen);

*Parechovirus — 3 (6bbiBlune ECHO 22 n 23)

*Erbovirus — 1 (puHuTa nowagen);

*Kobuvirus — 2 (KpynHoro poratoro ckota u Bupyc Aichi )



Knaccudunkauums

 CemenctBo — Reoviridae, (respiratory,
enteric, orphan viruses)

* poa:
e Orthoreovirus- 3

e Orbivirus - ap6oBupychbI

e Coltivirus - apb6oBupychli

* Rotavirus — 4 (6 doopeTunos)



Knaccudunkauums

 CemeuctBo — Caliciviridae (Bupyc
racTpoaHTepuTa rpynnbl HopBonk
(HopoBupychbl), BUpycC ranaturta E)

e CemeuctBo — Adenoviridae (cepomnbl
2,3, 5,40, 41)

e CemeuncTtBoO - Astroviridae




AnnaemMmornorus

UcTOYHUK nHeKunu:
e bOoNLHOM YenoBek
e HOCUTESb
[lyTn nepeaaum MHoeKUUM:
* aNMMeHTapHbIN (BOAHbLIU N NMULLEBON)
* KOHTaKTHbIN (HENPAMOWN KOHTAKT)
e BO3AYLWHO-KanenbHbIN ( aaeHo-)



JHTEepPoOBUpPYCHI

Table 8.2 Enteroviruses and Parechoviruses: Clinical Syndromes

Virus type Important syndromes

Polioviruses Poliomyelitis, paralysis, aseptic meningitis, encephalitis
Coxsackie viruses A & B, Meningitis, paralysis, pharyngitis (herpangina), pneu-
echoviruses, monia, hepatitis, maculous and vesicular exanthems,
enterovirus 68-70 including hand, foot, and mouth disease (HFMD)
Coxsackie virus B In addition to the above: myalgia, pleurodynia

(Bomholm disease), pericarditis and myocarditis,
pancreatitis, diabetes

Enterovirus 71 Acute hemorrhagic conjunctivitis, HFMD

Parechovirus 1 and 2 Respiratory and gastrointestinal (“summer diarrhea”)
infections




NMMonuomMmuenur

MMonnommenut — ocTpoe nuxopaagsiiee
3aboneBaHune, KOTOpoOe UHoraa
conpoBOXaaeTcHd NopaxeHuem ceporo
BellecTBa CNMHHOro (rpey.polios — cepbin)
U CTBOJSIA FONIOBHOIoO Mo3ra, B pe3yrbraTte
yero pa3BuBarOTCA Napanvyiu n napesbl
MbILUL, KOHEYHOCTEN U TyNnoBMULA



Bupycbl nonnommenurta

— Poliovirus

 NlnameTp 20-30 HM
e PHK + HUTB

 Kybnuyeckuu tmn
CUMMeTpUn

* HeT cynepkancupa
 [A oTCcyTCTBYET
e Cepotunbil 1,2,3




JHTEepPOBUPYChLI

23 Negative-stain electron
micrograph of a picornavirus. The
virus is unenveloped and has
cuboidal symmetry and a single-
stranded, positive-sense RNA
genome (molecular weight about
2.5 % 10°), (bar = 100 nm)

28 Negative-stain electron
micrograph of rotavirus. The
double-shelled capsid gives the
typical wheel shape to the virus.
(bar =200 nm)



PeoBupychl

e BupuoH cchepuyeckon
copmMbl 70-85 HM

e [eHOM — OBYHUTEBas
dparmeHTUpPOBaHHaA

Curma-1/VP4_» y
i s PHK (10-12 cermeHTOB)
Cepaueny * TpaHckpunTtasa (PHK-

3aBucumasa PHK-
nonumepasa)

« BHyTpeHHUU Kancug
 HapyXxHbIX Kancua:
« TA (VP-4)

e VP-7 OCHOBHOMN
KOMMOHEeHT

ILIwnb: cepaueBumn /)
| (Geaxn asmbaa-2/VP6)

Puc. 17.3. Cxema cTpoeHus peoBHpYCa/p




PoTaBupychl

e BUproH 70 Hm

 PHK aByHuTteBas
— Rotaviruses dparmeHTupoBaHHas (11
CerMeHToOB)

e [iBycrionHbin kancug (chopma
Koneca)

- * 8 benkoB

= 0o o © BHYyTpeHHUM kancupg (VP-1,2,3,6)

 HapyxHbin kancug, (VP-4 — A,
VP-7 — AI')

* HecTpykTypHble benku
(NSP-1,2,3,4,5,5a)

* 6 ceporpynn (A-F) n 4 cepoBapa




Pennukauua potaBupycoB

™

Pue. 17.4 . Cxema penpoayKiun poTaBHPYCOB (NOSCHEHMS B TEKCTe).







HopoBupychbl

L20KS T@ N3 HaC, KTO roTos GARIATHYHO COGNIOARTE BCE MBICTHMBIC W HEMLICTH-
Mbie MOANUNHCKNG PEKOMOHAAL K N NPIAWNE NIHYNOMA FEIHeHD], He MOTYT pac~
CUMTBHIBATS Ha TO, YTO MX OPTaNNZM BCACHCTRNG JTHX NTPOLORYDP BYANT NOAHOCT IO
OHMWEH OT MHXPOOPraNuaMon. M 370, XaK #W CTPaNKO, XOPOWI 0, SaAS MNOTHe M3
HEX NPRROCAT HONOBOKY HOOUOHMMYIO MONbIY, YHaCcTRYR B _HaK60N00 BaNNbIX
NPOLSCCAX MHIHeA LR TRALROCTH OPFERNIMNG <P NIOTHBLWEIDs NX SeNoRexd.
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HopoBupychl

You come in
contact with
norovirus
particles
{through food,
people, or
surfaces).

1248 hours later,
you get sick—
mostly nausea,

vomiting, diarrhea.

You're probably
sick for 1-3 days.

2 weeks later,
you still could be
shedding viral
particles.
Keep washing
those hands!

—8&—0 00— O0—O

During this time,
you're highly
contagious!
YWash hands,

bleach surfaces,

and stay home

from schoolfwork!

‘You're temporarily
immune against the
particular strain of
narovirus you had.
But there are many
strains, so keep up
the good hygiene!




HopoBupychbl
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Note: Up to 20% of Foodservice Customers are immune compromised.
(In Healthcare this number approaches 100%)

*Forelgn travel, risky lifestyle, household or food exposure.
Based on Barry Michaels’ 2002 Food Worker Study.



Food: raspberries,
salads, sandwiches

Animal reservoir




humaneé noroviren
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JlTabopaTopHasa AnarHoCTUKa

e JKcnpecc gunarHoctuka PUD

e Bupyconornyeckmu metoa AMarHoCTUKU

 Ceponornvyeckuun metopn: PTTA, PCK, PH
Ha KynbType Knetok, UPA

* MonekynsapHaa guarHoctuka: lNnLUP



JKcnpecc - AMarHoCcTuKa

Fig. 17.4
Immunofluor-
escent preparation
from the
nasopharynx
showing
respratory
syncytial virus
infected cells
(bright green,
(Courtesy of H
Stern.)




Bupyconornyeckmn meton

= g — | 57 Diagram of a fertile hen’s egg
approximately 10 days old.

1 Chick embryo 6 Chorio-allantoic
2 Amniotic cavity membrane

3 Yolk sac 7 Egg membrane
4 Egg white 8 Egg shell

5 Allantoic cavity 9 Air sac




KynsTuBnpoBaHue BUpPYyCcoOB

59 Disposable plastic flasks
containing monolayers of cells

bathed in growth medium.
ed in growth medium 60 Monolayer of human embryo

lung fibroblasts (MRC-5). The cells
are spindle shaped.



NMHaoukauua supycos - LINAO

. 64 Cytopathic effect induced by
61 Monolayer of African green poliovirus on Vero cells. The cells

monkey kidney (Vero) cells. are killed, but a similar picture can
be induced by other viruses and
some toxins.



Ndenmucpukayusi supycos

[1o aHTUreHHOM CTpPYKTYype:

.PTTA

. P. HeTpanusauumn Ha KynbType
TKaHW

. PCK

. PI1 B Kanunngape



NoeHTUUKaumna BUPYyCcoOB-
PTTA
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JlTabopaTopHana AuarHocTuka

ed blood ce 5 A
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3. Ceponornyeckum mertopn
. PTTA, PCK, PH Ha kKynbType knetok, UPA



CepoaunarHocTtuka - PCK

sensitized
erythrocyte

O\ Ab
b
I

N
.L/"
complement

[

Fig. 14.29 The lysis of red cells sensitized by antibody (left) is used
to assay the hemolytic complement activity of a serum sample. The
curve (right) shows the lysis of antibody-sensitized red cells with
increasing amounts of complement. Because of the sigmoid shape

lysis A % lysis 100 p-=-=====s==--=

of the curve, the minimum hemolytic dose (MHD) cannot be
measured as accurately as the amount giving 50% hemaolysis (CH50
so the latter is preferred as a unit. (MAC, membrane attack
complex.)



CepoaunarHocTtuka - PCK

Seropositive patient

Viral antigen
Complement E
Patient’s serum 7

Antibody-antigen
complexes

utilize all

the complement

No complement
No hemolysis

90 Complement fixation test

Seronegative patient

(red cells coated
with antibody)

Button of unlysed
erythracytes

Add indicator \_)

Viral antigen
I Complement
) Negative serum

Antibody and antigen

S do not combine
@ y Complement still
=< present
C oy 2
P Complement still
v ;‘ available

3
' Red cells hemolyse

e Peakiius CcBI3bIBAHUA
KOMIIJIEMEHTA



NPA

1 2 3 K
Add sample Add enzyme-conjugated Add enzyme's A colored
containing rotavirus antibody substrate product is formed

rotavirus l
\ ‘ / \ /

< | < | —,

. e
;j wash }: wash incubate
3 times @ 3 times at 39°C
:
Well coated with Rotavirus antigens Specific anti-rotavirus Color
anti-rotavirus captured enzyme conjugate develops
antibody by antibody binds to captured

rotavirus antigens



JlaTeKc-arrnroTuHaUus

75 Rotavirus latex particle
agglutination test. The curdled
latex suspensions indicate the
presence of rotavirus antigen
(arrow).




[MLP - anarHocTuka
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[MLP - anarHocTuka

@

5 3 primers hybridize
with single
DNA strands

[ L{L)]]]

A LA L AT A selr™s
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enzymatic synthesis
doubles the number
of copies at each cycle

80 Polymerase chain reaction.

polymerase

heat

<

and DNA
polymerase

primers grow
to become
complementary
strands

|
11O ™
U]

primers hybridize
with new and
old strands

heat
and DNA
polymerase

81 Thermal cycler used in the
polymerase chain reaction.



Cneunduyeckan

npodmnnakTuka

e XXuBass n/nonnoMmmenutTHaa BaKLMHa:

e BakunHauna 3 mec 3-X KpaTHO per oS
 PeBakunHauua 1- 2 roga 2-x KpaTHO

e PeBakuuHauus 6-7 net

e PesakuuHauua 15-16 ner
 PoTaBupycHasa BakLMHa NO NOKa3aHUAM
e BakunHa npoTuB rpunna



