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"La ciencia encargada del
estudio de los microorganismos
tan pequenos cuya visualizacion

requiere del microscopio”
abarca:

particulas no celulares como los
virus, viroides y priones, hasta
organismos celulares tan
diferentes
como las bacterias, los
protozoos y parte de las algas y
de los hongos.







» Viruses are both and neither
* They have

» For example, viruses can be killed,
even crystallized like table salt



* A VIrus IS a hon-
cellular particle made
up of genetic material
and protein that can
invade living cells.







(1897) 1+ . :
comed the Latin nameﬂ, e
“virus” meaning

*He studied
& found
they caused healthy
plants to become sick ¥




(1935) crystallized
from sick
tobacco plants

*He discovered
viruses were made of
nucleic acid and
protfein




developed a smallpox
vaccine using milder

*Deadly viruses are
said to be

*Smallpox has been
eradicated in the
world today




*\iruses are
Measured in

\/iruses couldn't be
seen until the

was
invented in the 20

century




Size of Viruses
9

Bacteriophage T4

Rabies virus
:é: 170 x 70 nm

Adenovirus & /
90 nm Bacteriophage M13
Rhinovirus 800 x 10 nm

30 nm

Chlamydia elementary body
© —— 300 nm
Bacteriophages Tobacco mosaic virus
f2, MS2 250 x 18 nm
24 nm Viroid

é Prion é
Poliovirus 200 x 20 nm
30 nm Vaccinia virus Ebola virus

300 x 200 x 100 nm 970 nm

Plasma membrane
of red blood cell
10 nm thick

E. coli
(a bacterium)
3000 x 1000 nm







* Non living structures

» Contain a protein coat called the
* Have a nucleic acid core containing

only when
inside a HOST cell



« Some viruses are e

enclosed in an DNA ./ {’w

protective S
* Some viruses may have | &\ “L§

to help attachto .~ ¢ &
the host cell \ ol .
* Most viruses infect W

only / b

ENVELOPE SPIKES



Viral

(coats) are made
of individual
protein subunits

Tndividual
subunits are
called

CAPSOMERES




*Outside of host cells,
viruses are

Lack ribosomes and
enzymes needed for
metabolism

‘Use the

cell to be able to
reproduce

HIV VIRUS QY V A o



Some viruses cause

*Smallpox, measles,
mononucleosis, influenza,
colds, warts, AIDS, Ebola

*Some viruses may cause

MEASLES



*\/iruses come in a

*Some may be shape like
the Ebola virus

*Some may be
shapes like the influenza virus

*Others have more
like bacteriophages



L.

Nucleic acid

Capsomere

> Capsid

(a) A helical virus (b) Ebola virus




Nucleic acid

(a) A polyhedral virus (b) A Mastadenovirus




Complex Viruses

Capsid (head)

Tail fiber

(a) A T-even bacteriophage







hames end in
hames end in

. A group of viruses
sharing the same genetic information
and ecological niche (host).

are used for
are designated by a



Viral

* Human hel

* Human In Virus 1, H

-




- SIMPLEX I and II
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Contain , hot DNA
*Family
*Contain enzyme called

*When a retrovirus infects a cell, it
Injects i1ts

intfo the
cytoplasm of that cell



hpid envelope
Receptor binding proteins

ot

..L:f:"': "'-':Zj...;;:.;:_. '.
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Diagram of a Retrovirus



*The enzyme

(or
RTase), which causes
synthesis of a
complementary DNA
molecule using
virus RNA as a
template




gp120
Envelope
Protein

pi7
Matrix
Proteins

Lipid
Membrane

Epdl RNA
Envelope

Protein

2001 HowStulTWaorks

Anatomy of the AIDS Virus




*Small, circular
molecules

Infect

*Potato famine in
Ireland




“VIRUS RESPIRATORIOS: CUANTOS HAY

Rinovirus: A, By C; > 100 serotipos

Coronavirus: Alfa: 229E, NL63 Beta: OC 43, HKU1,
SARS; MERS

VRS: grupos Ay B; lineajes, genotipos.
Metapneumovirus: Ay B; subgrupos Al, A2, B1, B2
Adenovirus: 55 serotipos; muchos genotipos
Influenzas : subtipos A, B, C; cepas.

Parainfluenza: 1- 4.

Otros: bocavirus, enterovirus, CMV, sarampion,
varicela, hantavirus.
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Sindrome

Infeccion
respiratoria alta

Faringitis

Croup

Bronquiolitis

Neumonia

Infecciones respiratorias y agentes etiologicos virales.

Rinovirus

virus
enzaA
£S.
arampion
Coronavirus

Adenovirus
Parainfluenza 1 y2
InfluenzaAo B
Rinovirus

Parainfluenzaly 2
P Rinovirus
Ad V.Epstein-Barr

Influ L
B 400 e
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Resfrio comun representa un te o la mitad de
infecciones respiratorias agudasienthumanos:

responsables  delNsS 050780 ERl OSEESTHIoS
o] 13 [V1y[1550 /2 coronavirus “|()-= 0%,

e El resto es asleb]do d ?]fJ’r’IJDV]Jf‘ enterovirus, RSV
influenza, jos que pueden dar
sintomas | los que dan rino vy
coronavirus.




RINOVIRUS )
. Resfriado comun

o Virus RNA ss

» Familia: picornaviridae

e acido-labil

e > de 100 serotipos.




EStericos, Envueltos de 80 a 220mm

Copyright © 2005 Nature Publishing Group
Nature Reviews | Immunology

nucleocapside (N); ey N HRIBERESIETCT
Heterogeneidad antigen il vzl
Reacciones cruzadasiantiigeENCRENERFERRASTUManas y animales




Los virus de la familia Parvov 0
simetria icosaédrica y no pc formado por AD

Parvovirinoe Dependovirus Adeno-associated virus 2
virus M |f|ute virus of IT'IIEI? '
Feline panleukopenia virus
Erythrovirus B 19 virus
Bocavirus Human bocavirus
- Densovirinae lteravirus Bombyx mori densovirus




en muestras de aspirador NasefainGECRENNIINGS c*on NIECCIGHES del ;rae;)
respiratorio Inferior:
EaifEleglesNefedileas el cnclisis filogengiico muestran una estrecha
dos miembros de la familia Parvoviridae: parvovirus
S minute canino (CMnV) gor lo cte f8aiole) el 1OMors
provisorio de bocavirtusThum el CNEIB OV RN EROVINONCa ™ G
Sieie[edflgsl gzl prevalencia de 2,7% a 19% (Suecia) pri
0s de edad. =si:is cliferancis
estacionalidad; prede invi
los estudios.
HBoV y B19V serie
enfermedades en
hidrops fetal en
Infecciones del tre
edad.

de esta familia viral que causan
de eritema infeccioso e

HBoV como ag
ente en ninos




Supuesto Bocavirus humano provoca dos primeras muertes en
Bolivia

© 311042013 publicado por Omar Pereyra 0 Archivado en:\/ida

El Bocavirus humano (HBoV) habria provocado la muerte de dos nifios menores de un afo, 1as primeras a
causa del mal en Bolivia, informd este jueves una fuente médica del Ministerio de Salud.

"Se ha confirmado que el agente asociado a estas muertes es el Bocavirus. Son dos pacientes que estan
entre 7 y 8 meses de edad”, dijo el médico Rubén Colque, director del servicio de Salud de esa reparticion.

"Es la primera vez que se identifica este agente causal de muerte™ en Bolivia, remarcd.




Adenoviridae: AD) coglsezlelp]
asociado a polipéptidc

Simetria icosaédiri

Particula es =S:lolCHRERN o) -
PAOS) Y/ resiste secreciones
JelSticas y biliares.
Existen 6 S on

kdistintos tipos.



Figure 16 Single-cell reproductive cycle of human
adenovirus type 2.




Aislamiento & |
Fiebre faring

ENUWEMIGO en toda la poblacionidiirante todo el ano

Causa epider
Altaimente recidivante




2. En e laboratorio

se modifica un

virus de forma que

no pueda reproducirse.

1. Se extraen células
del paciente.

7. Las células modificadas v ¥ 3. Seinserta

genéticamente producen un gen en
1a proteina o 1a hormona 2 el virus.
deseada. ‘ .

6. Las células modificadas
se inyectan al paciente.

4. El virus modificado
se mezcla con células
del paciente.

5. Las células del paciente
se modifican genéticamente.



RNAWITUSS Param %
Esféricos, pleomnd '
Nuellemapsm & ARN polaridad (=)
Genoma N Sedi

i oz K S e CXGTUpI(laringo-traqueo-
OTONYUItiS) enninos, neumonia y bronquiolitis
e CUlantodo el lano
PROTEINAS:
-Glucopioteinas

-Eroieifdaiaenusion
a membiana celulk

Proteina M: en pait



SINCICIAL RESPIRATORIO

RINAWITUS
SoleYalecta all hombre

Virus Respiratorio Sincicial

* Paramixoviridae,
génecro pneumovirus.

*ARN (-) envoltura lipidica.
*Dos tipos antigénicos: Ay B

*Variantes genotipicas
A y B(S




TransmisIenipercontacio directo. Reinfecciones durante toda lavida
incipal causa die ne

PategeENoiImportante en inmunocomprometidos

CETEEI BXERIGEMTadEIneumonias en ancianos hospitalizados.

sasaroiesestacionales todos los anos.

Evitemos la BRONQUIOLITIS

PARA QUE TODOS RESPIREMOS TRANQUILOS

DEBEN CONSIDERARSE SINTOMAS DE ALARMA
&UANDO LOS NINOS Y NINAS PRESENTAN

1‘ Dificultad para e suefo
0 descanso

Respiracion ripida (agitacion)
Hundiméento debajo de las
costillas al respirar

\ ( Fiebre sostenida.
P4

La bronquiolitis constituye una de las
primeras causas de muerte reducible en
chicos de entre un mes y un ano.

CONSULTA DE INMEDIATO A UN MEDICO O EN EL
CENTRO DE SALUD MAS CERCANO A TU
DOMICILIO.




Matrix protein (M)

Glycoprotein (G)

Fusion protein (F)

Subfamilia: Pneumovirinae.

e Género: Metapneumovirus.

001 en Holanda.

las infecciones respiratorias en

e Esunodelos 1ros o 2

e Se presenta en coinf

* Infecciones respira
e Otitis media
e Laringotraqueobrc
* Bronquiolitis

* Neumonia

Posibilidad de neuma antados.




RNA VIRUSES

Envelgge;g Nonenveloged
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Influenza A virus

Neuraminidasa (NA)

Matrix Protein (M1}

ORTHOMYXOVIRUSES

HA - hemagglutinin

}Hemagglutinin (HA)

NA - neuraminidase

helical nucleocapsid (RNA PLUS
» NP protein)

lipid bilayer membrane
polymerase
{3 PROTEINS)

M1 protein

type A, B, C : NP, M protein ANTIGENIC

sub-types: HA or NA protein VARIABLE
REGIONS

RINAWIISROomyxoviridae.
SENLIIEISEYITENTA00 en 8
' polaridad positiva

2%

& 4
VRVEMY
aB2RB

LIPID BILAYER
of ENVELOPE




Genero

Ipiileanza wires A | Influenza A virys | Vertebrados
X
Iniilecnza virws 8 | Influenza 8 viry

Iryileenze virws C | Influenza C w \ERENIACIOS

Thogotov Vertebrado

Isavirus

h




equinos, porcinos, focas, ave

Enfermedad ir
demias y epidemias
subtipos circulantes H3Nz

Tipo B:
Enfermece

NINOS

ayoria decg



CICLO REPLICATIVO DE INELUENZA

FELEASE

BUDDING o ATTACHMENT

FACKAGI NG

POST-TRANSLATIONAL PROCESSING g Mt

ENDOCYTOSIS,
TRANSLATION ACIDIFICATION

F LIS I I:I H llll _.;.;:Eil:'. F
LINCOAT NG

Lyloplasm




/"_\“‘-\\ .
Y. How The Flu Works |

The virus enters the
L respiratory tract.
L
After entering the

respiratory tract. the
virus staris to replicate
itself. The respiratory
tract becomes swollen
and inflamed.

B Once inside the
respiratory system, the
virus enters the
bloodstream. The

first symptoms begin to




INFLUENZA
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: heumoniawviralipHmana)y
neumonia bacterianalsecunoaaNENMoRIc
mixta.

ialitiSypolineuritis, Guillen
convulsiones.

1]
v
ye,

cionales.




a tipo A. Cambios en genes qué
¢ NA. El virus aparece con HA y/o
3 al que circulod antes. Causan

VA [o]:{=DRIFT (Deriva)

Afecta a tipo AW BRESERIGEUCEN de manera gradual
cada 2 a 3 anesIEEREIdE UN mismo tipo o d
subtipo. MutacIeRESIERIEIFARN viral que
traducen en CamBICSIERPAA en |os polip







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

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

0 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 DNA.

~
Mutation

The genetic change that enables a flu strain to jump from
one animal species to another, including humans, is called “ANTIGENIC SHIFT.”

Antigenic shift can happen in three ways:

The new strain

© without may further

undergoing evolve to spread
Bird influenza A strain | genetic change, from person to

a bird strain of person. If so, a

influenza A can flu pandemic

jump directly could arise.

from a duck

or other aquatic

bird to

humans.

Human influenza A strain

antigen

m A duck or other

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

o

Without
undergoing
genetic change,
a bird strain of

influenza A

can jump

directly from a @ A person passes a

duck or other human strain of antigen
aquatic bird to influenza A to the

e If the HA antigen changes shape, antibodies that

Link Studio for NIAID

e If the HA gene changes, so can the
antigen that it encodes, causing
it to change shape.

HA gene

HA antigen

Antibodies 2

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.”

an intermediate
animal host and
then to humans.

same chicken or pig. (Note that reassortment can
occur in a person who is infected with two flu strains.)

@ When the viruses infect the same cell,
the genes from the bird strain mix
with genes from the human

strain to yield a new strain.

Viral entry
intermediate host cell

The new strain
. can spread
New influenza from the

strain

intermediate
host to
humans.

Intermediate
host cell

Genetic mixing
Link Studio for NIAID

Intermediate
host (pig)



A flu virus contains eight gene segments. The goal is to combine the desired HA and NA genes
from flu strain 1 with genes from flu strain 2, which grows well in eggs and is harmless in humans.

INFLUENZAS INTERPANDEMICAS

Flu strains 1 and 2 are injected ESTACIONALES O EPIDEMICAS
into a fertilized chicken egg. S
Reservorio
Flu strain 1 h Flu strain 2 ) h humano
2 Deriva
antigénica

& @a*@
()

T B

NUEVO VI-A

Suceptibilidad:
Humanos
Cerdos

Aves

Otras especies

NA antigen
HA antigen NA gene

NA antigen
NA gene

HA antigen

Fertilized
chicken egg

SITVININY A SYNVINNH SINOIOVHOIN

"
B

Nucleoproteinas
y polimerasas. 4 lemoaglutinina

Proteina
M2

(:, j"

[—' Envoltura lipidica
The genes from flu strain 1 o\\ Proteinas NS
multiply and mix with the S 1yNS2

genes from flu strain 2, Coctelera antigénic

forming as many as 256

p gene

proteina M 1

Viral entry
into egg cell

SALTO DE ESPECIES: INFLUENZA PANDEMICA

Reservorio }

Viral offspring porcino

E combinations

Researchers search

the many combinations
for the flu strain that
contains the HA and NA
genes from flu strain 1

Link Studio for NIAID

and genes from Reservorio
flu strain 2 that ensure aviar silvestre
that it is able to grow

efficiently in eggs.

Reservorio

aviar doméstico -

_4

K =

VIAAAP <

YZN3NT4NI V130 SNYIA 30 SOILENS A SIPYNITSILNIYIAIA 30 NQIOVINOHIO0D

= Y VIAABP
Vaccine
' EN EL MEDIO AMBIENTE Y ALMACENAMIENTO EN FUENTES BIOTICAS Y ABIOTICAS
o Figura 1. Los reservorios de los VI-A del linaje humano, aviar y porcino, interaccionan en un ecosi o medi bi comun.
. . En estas condiciones los VI-A siguen caminos de derivas antigénicas o cambios antigénicos menores, asi como de reordenamientos
This new reassortant fl“ strain o cambios antigénicos mayores. En el caso de los reordenamientos de los VI-A, el cerdo posee receptores paralos VIAAy VIAH,
and two °'h'°" flu strains will make por consiguiente puede infectarse simultinemente con ambos linajes y el suyo mismo sirviendo de una coctelera antigénica. En ciertas
up next year’s vaccine. oportunidades los VI-A pueden saltar direc de una especie a otra como lo observado con el VIAA H5N1
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Nomenclatura de Influenza A

Type of —_—
nuclear -
maternal T

agglutln;| Meuraminidase

.?JFujir':li'leO[l]Z {H3I*|42)

Virus Geographic  Strain Year of Virus
type origin number isolation subtype
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CIRCULACION VIRUS INELUENZA

EVIDENCIA Seroarqueologia aislamiento viral presente

M——

IA H2N8 H3N8 HIN1 H2N2 H3N2 HINi rony  HEN mona HEN HEN1
H7N7

-

| B/Vic




W)rque Fistlgioe FONT 85 Pragctozinis? .

rﬂ. Muta rapidamente y de alt

M Causa enfermedad
Kong, Viet Nam, Tail

M Las aves que s
durante mas de

tre las aves aumenta la
ta al hombre

M La propagaci
probabilidad d

nfectadas con H5N
enamientos con
ransmision per

M Si aumenta
aumenta la pro

gripales human
.persona




. . . . . . . Status as of 15 August 2008
Areas reporting confirmed occurrence of HSN1 avian influenza in poultry and wild birds since 2003 Latest available update
e — —

(=

United Kingdom
of Gr:'g: Britain
and N Ireland

Russian Federation

Mongoalia

Islamic Republi
of Iran
rait

Togo
Ghana Benin
Céte d'lvoire .

o

A

- Areas reporting occurence in poultry

Status as of 19 June 2008

Latest availabie update

Areas reporting occurence only in wild birds

Areas with confirmed human cases of HSN1

P =

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever  Data Sou
on he part of the World Health Organization concerning the legal status of any country, ferritory, city or area or of its authorities,  and natie
or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which Map Prod
there may not yet be full agreement Informatio

o

Lao People's
Democratic Republic
/ Cases: 2

e
Bangladesh /2'\

p ! Thailand
: e . Cases: 25
L3 ‘ Deaths: 17
3 Ny
Indonesia
i Cases: 135
Deaths: 110
] \‘\ Y
e ) {
‘Country, area or territory \ [y g bl
I '"' m Cases: cumulative number ) ’ L }
! "wu 1ulk B SO O | Il ~reas with confirmed human cases | * All dates refer to onsst of illness ol 5400 Kicreters |
. ——— . -
& The boundaies and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: WHO ]
* World Health on the part of the World Health Crganization canceming the legal status of any country. teritory, city or arsa or of its authorities, Map Production: Public Health Information and ¢

Organization or concerning the delmitation of ts frontiers or boundaries. Dolted lines on maps represent appraximate border lines for which there World Health Organization
may not yet be full agreement. @ WHO 2008. All rights reserved
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Principales Virus Entéricos

Virus Enfermedad
Adenovirus Varias
Enterovirus
Poliovirus Poliomielitis
Paralisis
Echovirus Varias
Coxsackievirus Varias
Hepatitis A Hepatitis infecciosa
Reovirus Varias
Rotavirus Gastroenteritis

Adencowinus arias Hambre

Paliovirus Poliomelitis, -
Enterovirus paralisis y otras Hombre
Coxsackievirus Jarias Hombre

Hepatibis A Hepatitis infece. Haombre

Reawvirus Warias Hormbre

Hambre/

Rotasinus Diarrea i
= i animales

Gastroenberitis
agudas &
infecciones no
bacterianas

Agentes Norwalk




(i B | @ Centers for Disease Control and Prevention
CDC 24/7: Saving Uves. Protecting Pecple. ™

Healthcare Infection Control Practices Advisorv Committee (HICPAC

Guideline for Disinfection and Sterilization in Healthcare
Facilities, 2008

Guideline for Di

infection and Sterilization in Healthcare Facilities, 2008 **, [PDF - 948 KB]

Figure 1. Decreasing order of resistance of microorganisms to
disinfection and sterilization and the level of disinfection or
sterilization.

Resistant
| Prions (Creutzfeldt-Jakob Disease) Prion reprocessing
|
| Bacterial spores (Bacillus atrophaeus) Sterilization
|
| Coccidia (Cryptosporidium)
|
| Mycobacteria (M. tuberculosis, M. terrae) High
|
| Nonlipid or small viruses (polio 2

o Kie) ? Intermediate
|
| Fungi (Aspergillus, Candida)
|
| Vegetative bacteria (S. aureus, P.
aeruginosa)
|
1 Lipid or medium-sized viruses (HIV,
herpes, hepatitis B)
Susceptible
Modified from Russell and Favero 13, 344.

Next Table

Level




How Now Mad Cow?

Introduction to Prion Disease and

Function

e s i L

SHP — Neurobiology of
Development and Disease



medio de procedimientos
ensibles.

de la enfermedad es una
mal llamada PrPc sensible a
stente a las proteasas.

La proteina
forma modific
proteasas, pot

c, lo cual
icion de la

’rPsc induce la convers
acion de la forma in



Progression of BSE

« 1986: First case of BSE discovered in a cow
that was fed livestock feed produced from a
sheep that died of scrapie.

* Dr. Richard Lacey annouces that scrapie and
BSE are the same disease and that “this beef
was In the meat supply”.

* British government dismisses Lacey and cuts
his research funding. They announce that
scrapie renderings are still an acceptable
form of livestock feed.




Progression of BSE (cont)

1987:. 700 BSE infected cows are reported
In Great Britain.

1988: 7,000 infected cows. Law Is passed
declaring sheep rendering illegal.

1992: 36,000 infected livestock reported.

1994 150,000 infected livestock reported
and Is identified in half of British cattle
herds.



Crossing the line.....

In 1996, a new form of CJD is discovered in the UK,
termed variant CJD (vCJD).

Linked with consumption of BSE-contaminated beef.

Shares the symptoms of classic CJD, except the median
age of death is 28 (contrasting with 68) and feature
psychiatric and sensory symptoms with neurologic
effects occuring later.

150 -
100 /N *

1990 1995 2000 2005

CJD deaths

[oa)
o

year




EET (TSE) EN HUMANOS

Creutzfeldt-Jakob Disease (CJD)
Variant Creutzfeldt-Jakob Disease (vCJD)

Gerstmann-Straussler-Scheinker
Syndrome

Fatal Familial Insomnia
Kuru



ENCEFALOPATIAS
ESPONGIFORMES
TRANSMISIBLES (EET TSE)
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respuesta inflamatoria.



NTAGIO EXOGENO

SE (enfermedad de la vaca loca), Scrapie

0 de carne infectada.

IAR / HEREDITARIO

0 a una mutacion autosémica domi




Molecular Mechanism

« Protein can convert between two
conformations (a benign form
and pathogenic state) at a certain

" frequency.
|:| P (”) . |:|:|=( "'l)  The second state can seed the
L formation of oligometric,

Insoluble aggregates that in turn
form toxic amyloid plaques.

a Nucleation-polymerization

@2 — R,

b Template-assis isted model

D — G - © — ‘/ :";"—4@
PrPc Protein X Pre- PrpSc |

1

Nature Reviews | Microbiology




Actividad antioxidante
J
Resistencia al estrés oxidativo

2

Prevencion de la disfuncié
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La enfermedad de las vacas locas

La encefalopatia espongiforme bovina (EEB) es una enfermedad mortal que
se puede contraer por el consumo de carne de animales enfermos.

4 Qué la origina?

La EEB es una alteracion de unas proteinas situadas en el sistema nervioso
central de los mamiferos llamadas proteinas pridnicas.

EL CICLO DE CONTAGIO

Se alimenta al ganado con Algunos de los animales se
harinas fabricadas con contagian.

restos de animales que
murieron a causa de

Se vende la carne de esos
animales para el consumo humanao.

EI:IEI"IdEI se convierten en priones, pra;einas con capacidad de au enerarse
e infectar células, comienzan a destruir el cerebro hasta la muerte del animal .

EFEPuleva Salud



COMO SE TRANSMITE

El prion es una proteina alterada causante de un grupo de enfermedades
degenerativas transmitidas al hombre por la ingestion de carne contaminada.

Una vaca puede degeneran y
infectarse con un solo contagian a
gramo de alimento otras
con priones &r:trej'g:: l:aue
produciendo
agujeros en el
Los animales cerebro
Infectados
sufren
espasmos
y calambres
oy CONTAGIO

La came y productos
camicos de un animal
contaminado

lo transmite al hombre

Destruccion
del sistema nervioso

OTROS SINTOMAS
W Depresion y ansiedad

W Pérdida de la memoria,
Ia vision, y €l peso

L
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Multiplicador de priones

© Priones (proteinasinfecciosas)  © Proteinassanas @ Priones multiplicados

Multiplicacién

Incubacién delos nicleos
S

Enelsiguienteddo,los Lasfibras de

~ ultrasonidosala grupos pequefios se priones vuelvena
mezcla. Laradiacién se encargan de transformar formarsetrasuna
encargade romper las las proteinas sanas en nuevafasede
fibras de prionesen proteinas infecciosas. incubacién,
grupos més pequefios. - .
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(latros from Greek "healer"). The disease develops by transmission of
prion-infected material from the (clinically inapparent) donor to the recipient.

Over
one hundred of cases were detected in recipients of cadaveric, prion infected
pituitary hormones (mostly growth hormone or, significantly less,
gonadotrophins); the majority in France, UK and USA. Over one hundred of cases
were detected following transplantation of prion-infected dura mater (mostly
lyophilized commercial preparations) mostly in Japan. Some hormonal as well
dura mater cases still occur because of an enormously prolonged incubation
period. There are no fresh cases because cadaveric hormones were replaced by
synthetic preparations and cadaveric dura mater by autologous tissue (fascia lata,
fascia temporalis).

Prions have also been detected outside the central nervous system, posterior eye,
peripheral nerves, muscles, spleen, lymphoreticular system as tonsils and
appendix, intestine, urine (?), olfactory cilia and central olfactory pathway
representing a route of infection (nasal secretions).



Lymphoid system
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Prions are extremely resistant to disinfection and sterilization methods used so
far.

They are resistant to proteolytic enzymes and are filtrable.

They survive dry heat at 200 degrees C for 1-2 hours.

Prions are fixed to stainless steel within minutes and remain infectious for long
periods. Fixed by desiccation or chemicals may retain infectivity for years.
Their pathogenetic properties depend on tertiary spatial structure
(conformation) which is specific and transmissible in experiments.

The prion decontamination appears by far the most important area of the prion
science because very little, or nothing, has been done in the majority of world
hospitals to prevent iatrogenic transmission.

The number of potentially infectious patients is not known.Therefore, patients
undergoing neurosurgery, laryngeal or ophthalmic operations, orthodental
treatments and even anaesthetic or endoscopic applications should be
classified into risk groups, even if clinically prion disease inapparent.

We consider the as the
pest actual equipment for the effective decontamination of prions in the
nospital practice. The investment costs are moderate and the handling is
simple but must be careful. It appears practicable even in small specialized
units.
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At present there is no routinely available decontamination procedure
in washer-disinfectors to allow the reliable inactivation and/or
elimination of prions present on reusable surgical instruments. This
means that IS not possible to provide assurance for preventing
latrogenic transmission of prion diseases. We need effective procedures
In prion decontamination that can be integrated into the usual routine of
reprocessing surgical instruments.

In washer-
disinfectors using a quantitative, highly sensitive in vivo assay for surface-
adherent 22L prions. The automated process showed great advantages
when compared with conventional alkaline cleaning. In contrast,

This Indicates a reduction of surface-adherent prion infectivity of >7 log
units. Due to its compatibility with even delicate surgical instruments, the
process can be integrated into the large scale reprocessing of instruments
In a central sterile supply department. The system could potentially make
an important contribution to the prevention of iatrogenic transmission of
prions. [1 2010 The Hospital Infection Society. Published by Elsevier Ltd. All
rights reserved.



Prions cause various transmissible spongiform encephalopathies. They are highly
resistant to the chemical and physical decontamination and sterilization
procedures routinely used In healthcare facilities. The decontamination
procedures recommended for the inactivation of prions are often incompatible
with the materials used in medical devices.

and other
Instrument-processing procedures for inactivating human and animal prions. We
provide new data concerning the efficacy of hydrogen peroxide against prions
from In vitro or in vivo tests, focusing on the following: the efficiency of hydrogen
peroxide sterilization and possible interactions with enzymatic or alkaline
detergents, differences in the efficiency of this treatment against different prion
strains, and the influence of contaminating lipids.

However, the efficiency of this treatment depended strongly on the concentration
of hydrogen peroxide and the delivery system used in medical devices, because
these effects were more pronounced for the new generation of Sterrad
technology. The Sterrad NX sterilizer is 100% efficient (0% transmission and no
protease-resistant form of the prion protein signal detected on the surface of the
material for the mouse-adapted bovine spongiform encephalopathy 6PB1 strain
and a variant Creutzfeldt-Jakob disease strain).
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Prions in dentistry: A need to be concerned and known

B Sushma, Sachin Gugwad', Rajdeep Pavaskar?, Shambhvi A Malik?

Departments of Oral and Maxillofacial Pathology, 'Pedodontics and Preventive Dentistry and *Frosthodontics and Crown and Bridge,
School of Dental Sciences, Knishna institute of Medical Sciences Deemed University. Karad, Maharastra, *‘Department of Conservative
Dentistry and Endodontics, Goa Dental College and Hospital, Bambolim, Goa, India

ABSTRACT

Prion diseases were first discovered by Stanley B. Prusiner who defined prions
as infectious, transmissible proteinaceous particles that lack nucleic acid and
are composed exclusively of a modified isoform of the noninfectious cellular
prion protein (PrPC). These are incurable neurodegenerative conditions
affecting both animals and humans. They may be sporadic, infectious or
inherited in origin. Human prion diseases include Creutzfeldi-Jakob desease
(CJD), Gerstmann- Straussler-Scheinker disease, Kuru and Fatal familial
insomnia. Prions resist the conventional sterilization procedures and hence
the dentists must be aware of such diseases 50 as to opt standard methods of
infection control and decontamination for such infectious agents. This review
article divulge the dentists with a brief overview of the characteristics of prions,
the risk of ransmission and the implications for infection control in dentist.
Key words: Prion, prion protein, transmissible spongiform encephalopathies
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Automated decontamination of surface-adherent prions

A. Schmitt®*, LM. Westner?, L. Reznicek? W. Michels®, G. Mitteregger?, H.A. Kretzschmar?

SUMMARY

At present there is no routinely available decontamination procedure in washer-disinfectors to
allow the reliable inactivation and/or elimination of prions present on reusable surgical
instruments. This means that is not possible to provide assurance for preventing iatrogenic
transmission of prion diseases. We need effective procedures in prion decontamination that
can be integrated into the usual routine of reprocessing surgical instruments. This article
reports on the evaluation of an automated process designed to decontaminate prions in
washer-disinfectors using a quantitative, highly sensitive in vivo assay for surface-adherent 221
prions. The automated process showed great advantages when compared with conventional
alkaline cleaning. In contrast, the new process was as effective as autoclaving at 134°Cfor2 h
and left no detectable prion infectivity, even for heavily contaminated surfaces. This indicates
a reduction of surface-adherent prion infectivity of =7 log units. Due to its compatibility with
even delicate surgical instruments, the process can be integrated into the large scale repro-
cessing of instruments in a central sterile supply department The system could potentially
make an important contribution to the prevention of iatrogenic transmission of prions.

i 2010 The Hospital Infection Society. Published by Elsevier Ltd. All rights reserved.
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Photocatalytic degradation of prions using the
photo-Fenton reagent

Summary Prions are proteinaceous infectious agents
postulated to be the causative agents of a group of fatal
neurodegenerative diseases known as transmissible
spongiform encephalopathies (TSES). A known iatrogenic
transmission route of TSEs to humans occurs via prion-
contaminated surgical instruments or biological materials.
Prions, unlike most common pathogens, exhibit an
extraordinary resistance to conventional decontami- nation
procedures. We have recently demonstrated that the
application of TiO2-based heterogeneous photocatalytic
oxidation is able to significantly reduce prion infectivity. The
present study investigates the potential of a ho- mogeneous
photocatalytic method, based on the photo-Fenton reagent,
to degrade prion proteins. We show that the photo-Fenton
reagent efficiently degrades not only recombinant prion
proteins, but also the total protein amount from brain
preparations of naturally or experimentally infected spe- cies
and PrPSc (PrP scrapie) contained in sheep scrapie brain
homogenates.



Enzymatic detergent treatment protocol that
reduces protease-resistant prion protein load and
Infectivity from surgical-steel monofilaments
contaminated with a human-derived prion strain

Victona A. Lawson, James D. Stewart and Colin L. Masters

The unconventional nature of the infectious agent of prion diseases poses a challenge to
conventiona infection control methodologies. The extraneural tissue distribution of variant and
sporadic Creutzfeldi—Jakob disease has increased concern regarding the risk of prion disease
transmission via general surgical procedures and highlighted the need for decontamination
procedures that can be incorporated into routine processing. In this study, the ability of
preparations of enzymatic medical instrument cleaners to reduce the infectivity associated with a
rodent-adapted strain of human prion disease, previously reported to be resistant to
decontamination, was tested. Efficient degradation of the disease-associated prion protein by
enzymatic cleaning preparations required high treatment temperatures (50-60 °C). Standard
decontamination methods (1 M NaCOH for 1 h or autoclaving at 134 “C for 18 min) reduced
infectivity associated with the human-derived prion strain by less than 3 log,; LDgg. In contrast, a
30 min treatment with the optimized enzymatic cleaning preparation protocols reduced infectivity
by more than 3 log,g LDg, and when used in conjunction with autoclave cycles eliminated
detectable levels of infectivity. The development of prion decontamination procedures that are
compatible with routine cleaning and sterilization of medical and surgical instruments may reduce
the risk of the transmission of prion disease in general surgery.
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New hospital disinfection processes for both
conventional and prion infectious agents
compatible with thermosensitive medical
equipment

Summary With the detection of prions in specific tissues in variant and
sporadic Creutzfeldt—Jakob diseases, efficient decontamination for human
transmissible spongiform encephalopathy (TSE) agents, that is compatible
with medical equipment, has become a major issue. We previously de-
scribed the cleavage of prions on exposure to copper (Cu) and hydrogen
peroxide (H,0,) and have used this property to develop efficient prion
decontamination processes. To validate this approach, in-vitro assays on
genuine human and animal prions using both brain homogenates and steel
wires to mimic contamination of medical equipment were conducted.
In-vivo experiments using steel wire in the hamster 263 K model were then
used to evaluate the effect on prion infectivity. Assays on classical patho-
gens following international norms completed these prion experiments.
In-vitro data confirmed the full decontamination efficacy of H.0:/Cu
on different TSE strains. Combination of Cu with peracetic acid, used for
endoscope disinfection, also revealed improved prion decontamination.
Animal assay demonstrated efficacy on T5E infectivity of H:0:/Cu alone
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Fig. 1. Western blot analysis of M1000 PrP™, M1000 IBH was
diluted in distiled water (0.125%, w/v) and incubated in the
presence of 25 mM freshly prepared MaOH at room temperature
for the times indicated (a). The neutralized solution was treated
with PK (100 pg ml™") and the sample concentrated by centrifu-
gation. Each lane represents 1 mg brain tissue equivalents.
Purified M1000 PrP™ was treated with PK (50 pug ml™") for the
indicated times (b) and guantified relative to a 1 h treatment using
a GeneGnome gel documentation system (Syngene) and NIH IMAGE
(c). Quantification was based on two independent experiments
performed in duplicate. Error bars represent the sem (n=4).

Table 1. Effect of treatment time and temperature on PrP5¢
degradation

Results are shown as the amount of M 1000 Prp® (loge) detected by
serial dilution and Western blot analysis of IBH treated with RMEC A
or B at low (30 "C) and high (65 “C) treatment temperatures and
with increasing treatment times. Total MI10D00 PrP5° present in an
equivalent IBH after treatment with PK (100 pg ml ', 30 min,
37 “C) was 3 logyg.

Treatment 5 min 30 min
30°C [ 30 °C 65 “C

EMEC A =3 2.0 2.0 <2

EMEC B <2.5 1.5 =25 =<1.5




