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Terminology

* Communicability: Ability of virus to shed into
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* Localized mfection: infection limited to site of ent
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* Disseminated infection: spread throughout the body .
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* Primary viremia: site of entry > regional LN > blood
* Secondary viremia: site of entry > regional LN > blood
> organs (liver, spleen) >:blood ander ocqm He §al,
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cersz2ls - Primary Replication

 Having gained entry to a potential host, the
virus must initiate an infection by entering a
susceptible cell. This frequently determines
whether the infection will remain localized at the
site of entry or spread to become a systemic
infection



Secondary Replication

* Occurs 1n systemic infections when a virus
reaches other tissues 1n which it 1s capable of
replication, e.g. Poliovirus (gut epithelium -
neurons in brain & spinal cord) or Lentiviruses
(macrophages - CNS + many other tissues). If a
virus can be prevented from reaching tissues
where secondary replication can occur,
generally no disease results.



Virus:
Rhinoviruses
Rotaviruses

Papillomavirus
es

Virus:
Enteroviruses

Herpesviruses

Localized Infections:

Primary Replication:
U.R.T.

Intestinal epithelium

Epidermis

Systemic Infections:

Primary Replication:

Intestinal epithelium

Oropharynx or
G.U.tract

Secondary
Replication:

Lymphoid tissues,
C.N.S.

Lymphoid cells, C.N.S.
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Spread Throughout the Host

* Apart from direct cell-cell contact, there are 2
main mechanisms for spread throughout the
host:

* via the bloodstream ]T] Cehadlo 55
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* via the nervous syste -
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* Virus may get into the bloodstream by direct
inoculation - e.g. Arthropod vectors, blood transfusion
or I.V. drug abuse. The virus may travel free in the
plasma (Togaviruses, Enteroviruses), or in association
with red cells (Orbiviruses), platelets (HSV),
lymphocytes (EBV, CMV) or monocytes (Lentiviruses).
Primary viraemia usually proceeds and 1s necessary for
spread to the blood stream, followed by more
generalized, higher titer secondary viraemia as the
virus reaches other target tissues or replicates directly
in blood cells
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via the nervous system
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* spread to nervous system 1s preceded by primary —
viraemia. In some cases, spread occurs directly by
contact with neurons at the primary site of infection,
in other cases via the bloodstream. Once 1n peripheral
nerves, the virus can spread to the CNS by axonal
transport along neurons (classic - HSV). Viruses can
cross synaptic junctions since these frequently
contain virus receptors, allowing the virus to jump
from one cell to another
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Virulence and cytopathogenicCity (W
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Virulence: the ability of the virus to cause disease in™"

infected cell (ZF He encounter with Hhe Virus geing be Vead bo Clinicle ection
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Persistent infection

— Latent infection, lysogeny
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Virulence and cy+opa+hoaenici+y

S = Virulence: the ability of the virus to cause disease in infected
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- Abortive infection no virus replication, early viral proteins
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Cytopathic effects- virus-induced damage to
cells
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Transform cells into cancerous cells

w 8. Virokines and viroreceptors: DNA viruses; cell
Ej" proliferate and avoid host defenses

1. Changes 1n size & shape

2. Cytoplasmic inclusion bodies— apSd 6 5
3. Nuclear inclusion bodies *
4. Cells fursg to form ;flultinupleqtfd cells

5. Celllysis ™ @ oo S0 o o7 o o
6.

7.



cyte me.galo Vifus

Q -
K (DVA  Virus ) hepesvidas 5 2, U7gus
You can See N nuclees and ¢4joplasm

S DVR,As nucleus 2, 131

PoY o RNK2 » Chloplagm G, 15
Viru$ (VT AVES -

% Brus teplication jsnt  efficient Process —» Sruchural gy oo s
be"E'lY\ 9 A

.ﬁ( herps virdia 45 U N vl 'qusid profeia_k s’ )0



Qvp g ) 2

-

Cytopathic efFects- virus-induced damage to celis

1. Changes in size & shape ;5 7
2. Cytoplasmic inclusion bodies N “i
a"-;.

3. Nuclear inclusion bodies
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5. Cell lysis
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6. Alter DNA

7. Transform cells into cancerous cells
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8. Virokines and viroreceptors: DNA viruses: cell

proliferate and avoid host defenses




Cytopathic changes 1n cells

Copygnght ® The McGraw-Hit Companies, Inc. Permission requined for raproduction or display.

Normal cell Giant cell

(a)

Multiple nuclei

multible nucleated Q:ant cen

(b}
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TABLE 6.4

Cytopathic Changes in Selected Virus-Infected Animal Cells

Virus

Response in Animal Cell

Smallpox virus
Herpes simplex
Adenovirus
Poliovirus

Reovirus Rota virus

Influenza virus

Cells round up; inclusions appear in
cytoplasm .
Cells fuse to form multinucleated giant cells;
nuclear inclusions (1Y)
Clumping of cells; nuclear inclusions
Cell lysis; no inclusions
Cell enlargement; vacuoles and inclusions in
cytoplasm
Cells round up; no inclusions You feed W every deg

Rabies virushruss«i9  No change in cell shape; cytoplasmic bifs (vaccine?

Cleansing o? wound With $he umter

and  Soap

HIV

inclusions (Negri bodies)
Giant cells with numerous nuclei
(multinucleate)
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Patterns of viral infection

* Inapparent infection( Subclinical
infection) symptem 91 25 L

* Apparent infection:

— Acute infection
— Persistent Infection

Chronic infections lepehtis B¢
sz s~ Latent Infection

Slow chronic virus infections



Virus production

Patterns of viral infection

. Acute infection
humbe
Ly i Acute followed by clearing e Rhinovirus
incfease nmumper ot uirus , Sympromakic + Rotavirus
* Influenza virus
s“m?\'om /
| e
3 Persistent infection
Chronic Infection Hepatitis B & C
. Y
Symplomabic. orRsgmphmaic 5 £ o Cpa
rimary nfection Death
= 056 Ll 2h il eachVatiof | atent, reactivating infection
qmpb”’i’. Posf? sqmpieatic * Herpes simplex virus
n‘imafy infection
- Acute followed by persistent infection p——
. . C Slow virus infection
and virus overproduction s, + Measles virus SSPE
—— — b « Aids * Human immunodeficiency
llabe i
fcn‘ f:)mfm'\jv'rus
(- : ) Death v? Wi s 42
Time UP and deun Ails Dz 7 o b incababion 31~ @l
. . . dfoP n Ja—pi W Rﬁﬁ
Slow chronic infection mmuriby - it 135
TG . Sl e ¥4 T immuno iced o
.g' TC )B}((Po\wﬂn) vt E B compiomised drug




F‘G—*)‘-“'I oldss eBias,

patterns infection I Llec Juc  JUs laa UQ?PL!)’).’Z‘) Les

Patterns of viral infection

. Acute infectiaon
Acute followed by clecaring = RROVErUS
* Rotavirus

= Influenza virus

Persistent infection
Chronic Infection ! = Hepantis B & C
g eath
[ —

Lazent, reactivating sfecton
./.\ /.\ S

Acute followed by persistent infection

Slow virus infecton
and virus overproduction e Meoasles viris SSPE
' ' ' * Human immunodeficiency
wvirus

Death

Yirus production

Time

Slow chronic infection
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1-Acute viral infection :
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2-chronic infection :
hepatitis e Sad lad Wi Lo @laudl e symptoms Jose 3 acute phase awu HSes g pueslle wogan LHugiaaall
subctlinical infection ass ;65 ¢ ugialldes @il LS 25 lo aiall g phase Jl sla ass juao le Band C
weliel gliay Gl 71 ASH LS Susad o Juien ams g graph JU plateau Jess ¢ s Lo asd auis (Lan laagyeall dac 5
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O Freactivation @ je.as @l ddbeisl 2o puasldl agago Gugseall Glas 7)) (g 1 as) (g clearance a7l la g
trauma gl stress aaw ol UV M Lossill sasle
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5-Slow chronic infection :
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Chronic Infection

%

* Virus can be continuously detected ; mil 1 o
no clinical symptoms may be evident.

Chronic infection;
late disease: Vs
HTLV-1 leukemia /£

.............

. . AL - a” . £ v > &

Disease
episode

Shedding
Chronic infection: R T X T A3
hepatitis B

APy

Disease
episode



[ atent infection

The Virus persists 1in an occult, or cryptic, from ™=
most of the time. There will be intermittent
flare-ups of clinical disease , Infectious virus can
be recovered during flare-ups . Latent virus
infections typically persist for the entire life of
the host

Loster
Latent infection: /o \ Virus nof readily 4
varicella-zoster i demonstrable it
Diseose NOﬂiﬂ"&CﬁOUS DlSQOSQ

episode episode



Slow virus infection

* A prolonged incubation period, lasting
months or years, during which virus continues
to multiply. Clinical symptoms are usually not
evident during the long incubation period .

Slow infection;
JC papovavirus:
progressive
mulfifocal
leukoencephalopathy

Disease
episode



TABLE 46-1 Virus-Cell Interactions In Vivo

Types of
Infection

Fraction Cell Infectious Schematized Disease Controlling
Cells infected Death Virus Mechanism Examples Mechanism

Acute

Cytodidai

Persistent

Chranls ¢iffussa

Chranigiccal

Latend
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Overall fate of the cell

* The cell dies 1n cytocidal infections
this may be acute (when infection 1s brief and self-
.. ¢ hepibtes B,g
limiting) or chronic (drawn out, only a few cells

infected while the rest proliferate)-Cytocidal effect

* The cell lives 1n persistent infections
this may be productive or nonproductive (refers to
whether or not virions are produced) or 1t may
alternate between the two by way of latency and
reactivation - Steady state infection



-(HHV-1) human herpes virus 1 = Herpes Simplex 1

-(HHV-2) human herpes virus 2 = Herpes Simplex 2

-(HHV-3) human herpes virus 3 = Vericella zuster (responsible for
chickenpox , shingles )

-(HHV-4) human herpes virus 4 = Epstein-Barr virus (causes
infectious mononucleosis or kissing disease .

-(HHV-5) human herpes virus 5 = Cytomegalovirus(mostly seenin
immunocompromised or those with chronic illnesses ).

-(HHV-6 and 7) human herpes virus 6 and7 cause roseola
infantum, exanthem subitum in children mostly in HHV-6 | HHV-7
associated also with respiratory tract ilinesses fever diarrhea
vomiting .

- HHV-8 = Kaposi sarcoma cause blackish discoloration lesion of

the skin in AIDS patient.
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