Blood and CNS viral infections

Neurotropic viruses

Neurotropic menas

Adenoviruses Herpersviruses Polymomaviruses
dsDNA dsDNA dsDNA

eSerotypes: 1,6,7,12, *HSV (Herpes Simplex ¢JCV (John Cunningham
26, 32 Virus) -1, -2 virus)
e\/ZV (Varicella Zoster
Virus)
CMV

(Cytomegalovirus)
*EBV (Epstein-Barr
Virus)

Flaviviridae Picornaviruses Togaviridiae
(+)ssRNA (+)ssRNA (+)ssRNA
*WNT (West Nile *Polio Virus 1, 2, 3 eCHIKV
Virus) oEV71 (Chikungunya
(Enterovirus 71) virus)
(+)sSRNA......ccceeeeeee.
Arenaviridae Bunyaviridae Orthomyxoviridae
(-)ssRNA (-)ssRNA (-)ssRNA
o CMV *ACV (La Crosse eInfluenza virus
(Lymphocytic encephalitis
choriomeningitis virus)
virus)
(-)ssRNA.......ccevrrrrne.
Paramyxoviridae Rhabdoviridae Retroviridae
(-)ssRNA (-)ssRNA SSRNA-RT
*MV (Measles virus) *RabV (Rabies virus) eLentiviruses:
eMuV (Mumps oHIV
virus) *HTLV-1 (Human T-
eHeV (Hendra virus) cell Leukemia virus)

eNipah virus
SSRNA-RT....oeviiriirieenns

Respiratory route
Bttt ettt et ettt ettt be e bt ete e e be et e e s et e e beesaeeebeenbeena
Direct contact with infected host (human, animal)

L<IY =S

Fecal-oral route

BB ettt ettt te et e e e te e e bt ee e teeaeateenteereens
Insect/animal bite
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Blood and CNS viral infections

via blood (circulating leukocytes, infection of brain microvascular
__endothelial cells - BMVECs)
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e 5 " via peripheral nerves (sensory neurons, motor neurons at neuromuscular
— . . . . .
= _| junctions - NMJs or via olfactory epithelium/neurons)
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(spinal cord)

e.g. HSV, VZV, PRV

axon
terminal

axon

axon
terminal retrograde anterograde
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[ e.9. RABV, poliovirus
terminal  rotrograde el
C olfactory epithelium SN VL EDY,

InfA, HeV, CHIKV,
LACV

(olfactory bulb)

nasal cavity

glomerulus

receptor neurons

(bipolar)
D  microglia @ etiron “Blood CNS E Infection of BMVECs
() e.g. poliovirus, WNV, HCV,
: 2 ; 3 = HTLV-1, JCV, EBV, HCMV,
N " Mav-1?
lumen ke BMVECs
O (Blood) leukocyte
pericyte
basement
membrane endothelial
cell (BMVECQC) S B
astrocyte tight junctions”
Acronims:
PNS=peripheral nervous system HSV=Herpes Simplex Virus
VZV=Varicella Zoster Virus NMJ=NeuroMuscular Junction
PRV=Pseudorabies virus (herpes virus of swine)
RABV=Rabdovirus VSV=Vesicular Stomatitis Virus (animal’s)
BDV=Borna Disease Virus (suspected association with schozophrenia)
InfA=Influenza A type virus HeV=Hendra Virus
CHIKV=Chikungunya Virus LACV=La Crosse Virus

BMVEC=Brain MicroVascular Endothelia Cell
SIV=Simian Immunodeficiency Virus (similar to HIV; infects mokeys)
HTLV-1=Human T-cell Leukemia Virus-1

EV71=Enterovirus 71 WNV=West Nile Virus
HCV=Hepatitis C Virus JCV=John Cunningham Virus (Polyoma)
EBV=Epstein-Barr Virus HCMV=Human Cytomegalovirus

Mav-1=mouse adenovirus



Blood and CNS viral infections

Viral infections according to anatomical area:
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Reservoir
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Blood and CNS viral infections

Reservoir

Transmission
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@ Infection of brain
neurons with
neuronal
dysfunction

@ Centrifugal spread along
nerves to salivary glands,
skin, cornea, and
other organs

© Virus binds to nicotinic
acetylcholine receptors at
neuromuscular junction

© Replication in motor
neurons of the spinal
cord and local dorsal

root ganglia and

rapid ascent to brain

Dorsal root
ganglion

Skelatal © Virus travels within
muscle
axons in peripheral
nerves via retrograde
fast axonal transport
Spinal
cord
Source: D. L. Kasper, A. S. Fauci, S. L. Hauser, D. L. Longo, J. L. J. L k F ison's Principles of Internal Medicine, 19th Edition.
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Blood and CNS viral infections

Rabies stages

Incubation Prodrome Acute neurologic period Coma and death

Rabies prophylaxis

Pre-exposure Post-exposure
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Blood and CNS viral infections

VIRAL HEMORRHGIC FEVERS

*Mode of transmission *Mode of transmission eMode of transmission
sYellow fever - Yellow fever eCrimean hemorrhagic fever - eArgentine hemorrhagic fever -
virus Congo-Crimean virus Junin virus
eDengue fever - Dengue viruses eKyasanur forest disease - kyasanu *Bolivian hemorrhagic
1-4 forest virus fever/Lassa fever - Machupo
¢ Chikungynya hemorrhagic *Omsk hemorrhagic fever - Omsk and Lassa viruses
fever - Chikungunya a rift hemorrhagic fever virus
valley virus

Filoviridae

*Mode of transmission
eKorean hemorrhagic fever -
Hantan virus
eMarburg virus disease -
Marburg virus
*Ebola virus disease - Ebola
viruses Zair, Sudan

Hemorrhagic fevers - general characteristics:

Human-to-human or reservoir-vector
L 2SR

| Aerosol
N S PSR P S US

Sexual route

LTS USRS
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