lot (cuveExeLa)

Types of viruses

Bacteriophage Human Immunodeficiency Virus

Symptoms of ebola include:
Fever (greater 2
than 101.5°F
or 38.6°C)

Muscle pain
and weakness

Ebzgfa— virus
Vomiting
Abdominal (stomach) pain
Diarrhea

Unexplained hemorrhage
(bleeding or bruising) ADAM.




dutwkolt Lot

* AlYOTEPO HEAETNMEVOL
— AUokoAo va anopovwBouv wote va HeAETNOoUV

— ApKeTOL pPeTAPEPOVTOL HE EVTIOUA KOL MEAETWVTAL OE
LOTOKQAALEPYELEC EVIOLLWV

* |0C pwoaikng tou kKarvou (TMV)

— ATTOMOVWVETOL OO TIPWTOMAAOTEC PUTLKWV KUTTAPWV



Mopdoloyia tov cwpatidiov putikov Lov

* ApKeETOL €Xouv €eAKOELOEC EUKAUTITO N
akaprto kapidto (TMV), aAlot elkooa-€5pLKO

* OLmEepLOCOTEpPOL
— £XOUV £Vl TUTIO MTPWTEIVNC KoL
— eivat RNA wot




)
RNA RNA-dependent
. RNA polymerase > : viral
viral transcription translation protein
genome Copies (-) RNA

strand.

Avtiypadn GuTIKWV Lwv
(-)
-1 g
* To YEVETLKO UALKO el
— Me RNA-e€aptwpevn RNA rmoAupepaon mou avilypAadel To LKO

RNA A
— Me ikn-ed6kn RNA avtiypadaon

* H mpwteivn tou kapdiov Onuloupyeital Paocsl tou
yOVLOLWUOTOC TOU LoU

* H ouvappoloynon tou Lou eivat avtopatn dStadkaoio



Metadoon puTIKWV LWV

* Metadidovtal o€ HEYANEG QTMOCTACEL HEOCW TOU
ayyelwdouc Lotou

e EamAwon ylveTal KUpLwE HEOW:
— TPAUVHATWY PUTIKOU LoTOU
— yupn
— VNUATWOELC
— Evtopa (adidec)
 MoAuvon npodavnc armno TLc KNAdec otouc duTLkoU
Lotouc (& ?\gul)d?] x)\ntﬁpocbu?\?\qnqr)] > & ;

e TMV: eracbegerm ano  KUTTApoO O€  KUTTAPO.
Artourouvrou ELOLKEG TIPWTELVEG. Mnxaviopog dpaong
OXL KOAQL PLEAETNHEVOC.



Zwikol Lot

* H elocoboc Ttou U vyivetat pe evOoKUTIWON
(0AOKANPOC 0 LOC emépxerat oTO &svwru«') KUTTAPO).
O 6Laxwptouoq TOU YEVETIKOU UALKOU armo to kaidlo

ylveTal evtog tou eviotou.

Figure 18.4 (¢)



Infectious
Virus AR5

RNA 0ot ’L‘.";E' ﬁ &3
Petpoiol pe OSwdoxwkn ¢adon S erotn

avtiypadnc RNA kat DNA ko
urtelBuvol ywa dladopa  €idN
Kapkivou kat AIDS

Assembly

Reverse Transcription

DNA ot B8 __
Avtiypadn SLAUEPLOUATOTIOLNHEVN 4 2 w\

Avtiypadry DNA (amo tn &eviotiknp DNA- Uncosting 'S
noAupepaon) kat petaypadn RNA yivetal '
oTo mupnva. AkoAouBoUV Ol HUETATPOTIEC
oto RNA wote va yivel «wptpo RNA». Transiatio

Metadpoaon oto KUTOTAACUOL 5
6
\Rlbosomes G%atus | |9°Z°

Nucleus




Avtiypadn (wikwv Lwv

some cells
individual transferred to
e s cells isolated new medium

Tt AT e
a% from tissue fN

~ 25 primary cell contact inhibition secondary
lung tissue culture cell culture

@

transformed cells or
<= individual cells isolated
a¥5 from a tumor

TR
lung tissue

IS continuous cell line

(b)

e 6o otadla pe avta tTwv Paktnplrodaywv (8-40

WPEC)

1. MeA€ETN o€ LOTOKAAALEPYELEC

— [loAMol ot €xouv €va povo €idoc Eeviotikol KUTTAPOU N
TMEPLOPLOUEVO apPLlOUO EEVIOTIKWY KUTTAPWV OTA OToia
LUITopoUV va TIoAATTAQCLALCTOUV

— H kuttaplkn evatodbnotia tou Eeviotn emnpeadletal amno:

e moapoucia utodoxEwV Tou LoU TAvVw otn LEUPpavn

* KAVOTNTOL TOU KUTTAPOU VA AELTOUPYNOOUV OL KOTAAANAEC
TIOPELEC HEXPL va apXloeL n avTypadr Tou Lou



Méeoo oavamnopaywync Wikwv wv (yia mapaywyn
QVTLYOVWV Kol Stayvwaon the aacBevelac) n KaAALEpYELA
(WIKWV LOTWV

EUXP”SITEC OO—EC T[Epl',EXOUV Cultivation of viruses
EVE pva T[O)\)\(IT[)\(IGL(XZO HEVCX c. Cell culture (tissue culture)
LGTO Kll)rrap a The most widely used method

zuvﬁewq LO-TO(' Z(bou A% Zw"l r'] * Tissues + trypsin - separate cells .'3?;{1 <
TTOU MOALC £XEL VEKPWOEL S
EnegepvaouéVOL HE EAad)pd . Cells+g.rowth media in -~
MPWTEOAUTIKA Eviupa (omodi- e

Opvdeon a)\}\d Z(L)VTCX'VCIX') monolayer culture '

KaAAlepyela (oe €Ok TPUPBALR) 0 BPEMTIKA UTTOCTPWHOTA HE
aVTLBLOTIKA
MpookOoAAnon otnv emupavela tou TpuPAlou kal avamtuén oe

monolayer Kuttapwv
MBavov va umapyxouv Lol o€ AavBdvouoa KOTAOTOON OE TETOLEG
KOAALEPYELEC



2. Xpnon lwwv
— H poAuvon avayvwpilletol ano xopaKtnpLloTka onuadia
KOLlL CUTTTWHOTO TNG aoBEveLag
* EuvawoBnoia otn poAuvon
e [Bavotnta AavBavouocac poAuvong pe tov 6o 1 aAAo O
(AavBavovtec ot mou dleyeipovtal)
« Tpomoc¢ epufoAlacuou

— Eupewc Oladedbopevoc Eeviotne wikwv WV 1O
QVOTITUCGCOUEVO EUPPUO KOTAC OTIOU OVATTTUOCOVTOL KOl
KATIOLOoL Lol ONAAOTIKWVY KOl 0TOUC OTIOLOUC TO KOTOTIOUAO

dev eival evaioBnto

Herpes simplex virus
| Chorioallantoic membrane inoculation| Poxvirus
/| Rous sarcoma virus

el

Amniotic cavity

Shell membrane

. Alr sac
: \/
| A\

|

I
/A, ey @ | [Yolk sac inoculation | Herpes simplex virus

Shell—__

g
Albumin..\/
/i

i~ Influenza virus

|Amniotic inoculation
=it | Mumps virus
P, s

Alla-ntmc —— ___féf/ == [Allantoic Inoculation l Influenza virus
cavity \ ‘ Mumps virus

\ Newcastle disease virus
Chorioallantoic Avian adenovirus
membrane

Yolk sac



Adsorption

* Virus encounters
susceptible host cells

» Adsorbs specifically to
receptor sites on the cell
membrane

« Because of the exact fit
required, viruses have
a limited host range

Npocpodnon

. I'IpocsKoMr]on ouvKEKpLuevnq npwtewnq TOU
lOU OE OVTILOTOolXN OUYKEKPLUEVN B€on
(urtodoxea/mpwteivn N YAUKOTIPWTELVN) TOU
EEVIOTIKOU KUTTAPOU

e 3TO MNXOVIOMO TNC Ttpoopodnonc otnpilovtal
OKEVOOMATO EVAVTLA TNC LOAUVONC ATtO TOV LO



Penetration
* Flexible cell membrane of the host is penetrated by the
whole virus or its nucleic acid

» Endocytosis: entire virus engulfed by the cell and
enclosed in a vacuole or vesicle

* The viral envelope can also directly fuse with the host cell

Aweiocduon

2TOUC LOUC ME pavdua YiveTal HeE:

* Evdokuttwon: N KUTOTTAOQLOLOLTLKN HeuBpavn
avadumAwvetal  SNUIOUPYWVTAC  KEVOTOTILA  TTOU
eykKAwBilouvv otolxeia amod 1o €EWTEPLKO TOU KUTTAPOU.
Auvatov va eykAwplotel kat 10¢. Eav uvmapyxet kaidio
StoAvetal poll HE TO TIEPLEXOMEVO TOU KEVOTOTILOU KOl
eAevBepwveTal To VOUKAELKO 0€U.

e JUvinén tou pavoua LE TNV KUTOMAQOUATIKA MEUBPAVN
Kol areAeuBOEpwaon tou ko Ldlou oto kutorAaopa (HIV)



Evéokuttapikn avantuén

* ALOXWPLOUOC LikoU VOUKAEIKOU 0¢EwC amo To
kapioLo

— Me tn Xxprion AUCOCWHLKWV EVIUUWV
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BlioouvBeon tou Likou DNA

— To DNA twv Wwikwv wv cuvnBwc Sduthaocialetol
OTO TTUPNVA XPNOLUOTIOLWVTAC Ta LKA EVIUUOL EVW
ol MPWTIEiveC ouvOETOVTOL OTO MPWTIOTMAQCUA HE
ev{uO TOU €€VIOTIKOU KUTTAPOU



loil papova (papovavirures):

— Aev umapyouv eviupa oto owpatiblo Tou  Lou.
AVOYKOOTIKA XPNOLHOTIOLEL Ta EeVioTIKA. AIKAWVO KUKALKO
DNA. My. SV40 oykoloc.

Papovaviridae

 Name from: Papilloma Polyoma Vacuolating agent
« Suffix “oma” means swelling or tumor

« Two subfamilies: Papillomavirinae,
Polyomavirinae

* Not very important as lethal human pathogens,
but cause warts and in some cases cancer

* The most common viral STD
* Highly restricted host ranges



loi épninta (herpesviruses):

AtkAwvo €uBu DNA. Kuotwdng TUPETOC KPUWHATOC,
adpodlolakoc €pmng, avepofAloyld, €pning {wotnp, Aouwdng
Lovorupnvwon K.a. Meptkot ot Eprnta PokaAouV KoPKivo

H ocuvBeon tou DNA ylvetal oto nupnva, omou cuvtiBetol Kal
O0Ao to voukAsokaidbto. O povduoc Tou LoV OTOKTATOL KOTO
TNV ekPAdotnon TOu VEoUu owpatdiou TOU WU Ao TN

TUPNVIKN HEUBpavN

VIRAL CYCLE

Official Name

Common Name*

Human herpesvirus 1

Human herpesvirus 2
Human herpesvirus 3
Human herpesvirus 4
Human herpesvirus 5
Human herpesvirus 6

Human herpesvirus 7
Human herpesvirus 8

Herpes simplex virus 1
Herpes simplex virus 2
Varicella-zoster virus
Epstein-Barr virus
Cytomegalovirus

Kaposi-associated herpesvirus




* loi pox:

— MeyaAn opada kot peyadou peyeBoucg ol. AikAwvo
DNA, npwteivouxo OMAO oTpwpa, GAAQ TIPWTEIVLKA
oTpwHOTA KoL MEMBpavVIKO KAAUppa. Avtiypddovtol
OTO KUTOTIAQOMOL. Elcoboc pe dayokvTtwon.
AnteAevBepwon pe tn AVon tou kKuttapou. Smallpox
nPooPaiAel povo avBpwrmoug kot mBnkouc. O 10¢
pox mpooPaiAel Booeldn, Aayouc, mpoPata. Kowvad
avTLlyova.

_ Clinical Syndromes- - -

Smallpox

® Named smallpox to discriminate it from
largepox (syphilis)

® No animal reservoir

@ Two species

® Variola major (20% fatality)
® Variola minor (1-2% fatality)

Corg.{conaining. DNAAnd protelns) ® Smallpox has shaped civilization

Structure of a poxyirus

Outer Membrane

Core membrane (coat) ® Earliest evidence: Egyptian mummies
® Ramses V (1157 BC)
Lateral body ® Introduced to the Americas by European explorers

® British army used smallpox as a biological weapon
against the Pontiac Indians

* About 40 million native Americans died from
European diseases, including smallpox

* Native Americans have limited MHC polymorphisms
® Killed 300 million people in the 20th century alone
® Total fatalities probably near 1 billion




Adevoloi (adenoviruses):
EuBU OikAwvo DNA mou avtlypadetal oTO TUPNAVA.
EAappa avamvevoTtika tpoBAnpata.

@ Adenouirus gy

Infection can occur at any age.

Severe infection can accur
in infants and patients
with weakened immune

Close contact:
Touching or
system or previous heart or shaking hands

lung dlsease

SYMPTOMS
Touching nhjm:t:
with adenovirus
on them, then
touching mouth,
Common :nlﬂl Brunthlll: Feuer _ Pnnulmnll nose or eyes,
‘ o Alr: Enughlnn
and sneezing
Gastroenteritis: Bladder Conjunctivitis Neurologic disease:
Inflammation . Jnflammation Affecting brain and

of stomach - o spinal cord
and intestine "5 * =roypath histopathology-india.net



RNA ot



POSITIVE-STRANDED RNA

PICORNAVIRUSES

. SMALL Ay
- ICOSAHEDRAL Fo%.

- POSITIVE SENSE RNA "1!'.'
« NON-ENVELOPED '

+ INCLUDE: poliovirus,
hepatitis A virus,
rhinoviruses,
enteroviruses.

Poliovirus type 1

e Hegle, Chow and Filman
Sclence 229:1358

Radial depth cue rendering
J.¥.Sgro

18

* Picornaviruses
+RNA ) +/-RNA ‘+RNA
ik avtypaddon (tiko)

avtlypadOpevn pHopdn

| mpwreiveg (§eviotng-mpwreivaoeg kaddiov o)




Corona viruses
Elval opatpikol N mAslopop kol Lot pe pakelo Ko
nieplexouv anAnc alvoidoc Betiko RNA. O pakeloc €xel
npoefoxEC ou polalouvv e KOpUVEC.

H petadoon touc yivetal pe otayovidlo oo tov
QVOTIVEUOTLKO BAgvvoyovo.

& &
4

&
ny RS 5

Herd Immunity



Peoiol

TIPWTELVEC

+/-RNA » +mRNA
LETOYPOPACEC avtiypadaon

Properties of Reoviruses

® Structure

Icosahedral, 60-80 nm, double . I’
capsid shell ‘ +/-RNA (LLKO
Segmented, double-stranded Ll e ,

RNA; 16-27 kb

9 structural proteins, several
enzymes packaged in virus

Nonenveloped
Cytoplasmic replication
Extremely stable

® Heat resistant

Remain infectious after treatment of
pH 3-9

® Classification
® Respiratory, enteric, orphan
® Family Reoviridae
® Nine genera




loi pe apvntiko povokAwvo RNA (Aapag,
napwtitdacg)

LIk petaypadaon

\/ +mRNA Tipwteive A ©

-RNA
/\+/-RNA _RNA
ik avtypadaon (LikO)




Petpoioi (Rous sarcoma, HIV) RNA e¢aptwpevn DNA

rmoAupepaon
+RNA - -DNA - +/-DNA
Avtiotpodn Avtlypadaon
Letaypadaon
evoiops Virue. gl HETYPOLCI)V']

andEntry & »

+RNA +mRNA

|

MPWTELVN

/S Transcription

Reverse Transcription



Petpoioi

e XapOKTNPLOTIKO TOUC N avtiotpodn petaypodaon
rniou OLe€éayel tnv avtibpaon:

RNA - DNA

— ApPXLWKQ OUVOETEL €val CUUTANPWMOTIKO KAwvo DNA mou
OTN OUVEXELDL avTlypadeTOl Yyl TO OXNUATIOHO TOU
SdikAwvou popiou DNA.

— To kO DNA evoOwHATWVETAL OTO EEVIOTIKO KoL TIOTE Oev
QTTOKOTITETOL ATTO TO EEVLOTIKO XPWHOCW QL.

— EnsLSn N svowuatwon elvall HEPOC TOU KUKAOU NG anq
TWV WV, N ocuxvotnta tTng ival oAU LIJn?\n KOlL UTTOPEL val
oupuBel o’omoladnmote B£on TOU XPWHOCWHATOC.



Qpipavon kot AmeAsuOEpwon

* JuvapuoAOynon Tou MPpwTEivikoL katdiou
e Amoktnon (o€ moAAoUC) Tou AUTOMPWTEIVIKOU
navouo Omou:

— OL mpwTeivec ouvtiBevTal amo tov Lo

— OLvdatavOpakec kol Ta Altn aro Tt KUTOTIAQLCLOL-
TIKN HeEpBpavn Tou EevioTn.

— O pavdvacg neptParAet to ka idlo kata tn mopeia
NC ekBAAoTNONC



ZUOYXETION LWV Kot TAaopHLbiwv-0Oykoyovol Lot

* OL kakonBelc oykol (kapkKivwpota) Hmopel va mtpokuouv
e SltopopETLKOUC TPOTIOUC.
— Avetaptnta amo tnv oykoyovo Siadlkaoio, n TeEAKN Kakondng

avénon  kateuBuvetat amo To DNA twv  €AevbBepa
TTOAAOTTAQCLO{OEVWV KUTTAPWV.

H  uetatpomn  Tou Human Cancer Viruses
KUTTOPOU OE KOPKLVLKO
odeidetal oe petaoxn- - TN DT T
HCXTLO'IJCI) r'] Enavompooa- Hepatitis (HBV and HCV) 4.9% Hepatocellular
VCXTO)\LG[J.C’) TOU DNA FI':JR?/? T-lymphotropic .03% Adult T cell leukemia
. Human Papillomavirus 5.2% Cervix, Anus, Vulva,
O nOLpOLVIOVTOLq nov (HPV) Vagina, Oropharynx
EVEPYOTTIOLEL TO TTOAAQ- Kaposi sarcoma 0.9% Kaposi sarcoma,
, , associated herpesvirus multicentic
MAOCLAOPO TWV KUTTA- (HHV-8) Castleman, primary
' ’ ’ effusion lymphoma
p(l.)V EVaL eva VOVLSLQKO Merkel cell polyomavirus NA Merkel cell

TTPOLOV. Epstein-Barr (EBV) NA Burkitt, nasopharynx



ZXNUOATLOUOC PUTLKWV OYKWV

* Napouotdlovtal og TOAG dutd (oTo 50% ToU £xOUV
eEETAOTEL) KAl LELWVOUV TN PON TWV BPETTIKWY HEC
oto $UTO

e AmnokoAouvrtal:
— KopKivog tou BAaotou (crown galls) kai
— Kapkivocg pilac (root galls)
 MoAuvon ue Agrobacterium tumefaciens
— NMepitpyya paotywto, Gram -, Baktriplo tou edadouc mou
HotaleL ue Rhizobium.
— MoAuvon armo mAnyEg
— MoAAAmMAOCLOOUOC OTOUC LEGOKUTTAPLOUC XWPOUC
— Tot poAvopaTIKA oTeAEXN €xouv To Ti mMAaouidLo



2XNUOTLOMOC PUTLKWV OYKWV

— Meta t™n MOAuvon TOU PUTOU a0 TO HOAUCLATIKO
BoktApo to TAaouidla evowpatwvovtal oTo  (PUTLKO
XPWHOOWULKO DNA

— EuBuvetal vyl TOV  ove€EAeEyKTo  TTOAAQTTAQCLOOUO
KUTTAPWV (OYKOC)

— Metadoon og aA\a duUTA PE LETAUOOXEUON TUAUATOC TOU.
META TOV OYKOYOVIKO METAOYXNUOTIOMO Bakthplo Kol
nAaopidlo pnopel va kataotpagouyv

— To mAaopdlakd DNA eival umevBuvo yla tn mapoywyn

TwV Oomwwv (oKtomivn Kat vomaAivn), QUWVOEEWV TOU
XPNOLHOTIOLOUVTOL WE TINYEC alWToU HOVOo arto To BaktrpLo



2XNHUOATIOMOC PUTLKWV OYKWV

— To Ti mAaouidlo xpnotpomoleital we dopeac ylo tn
uetadopa e€wyevouc DNA ota duTta.

— To yovidio mou kaBopilel TNV avamtuén Tou OyKou

OTTOKOTTTETALL armo TO nAaopuidLo KOLL
avtikoBiotatal pe aAAa yovidia
—Ta vyovibla tou ¢&vou DNA mpodoavwe
ouunepLPEPOVTAL WC ETILKPATH YovidLa
Agrobacterium
tumefaciens
‘% O 3;‘,::‘:3:'?;:::'&
N
Recom- 0 1 o
Iasmld Insertlon of W\Tiplasmid§ Intro- Rege-
iy e & G
TDNA :‘:sl,?r?ctlon gtI::l’:;tln v Plant with
enzyme and culture T DNA new trait
Restriction DNA ligase carrying
site new gene
ot




ZXNUOTLOMOC LKWV OYKWV Ao LoUG

OL peAETeC yivovtal O LOTOKAAALEPYELEC TIOU XAVOUV
TNV wLotnTa va avéavovtal oe monolayer mapouvoia
OYKOYOVWV LWV.

O SV40 kat ot Polyoma wi(DNA 10¢) umopouv va
evowpatwoouv to DNA toug oto yovidblwupa tou
¢eviotn. To LETOOXNMATIOMEVO aAUTO &eviotikd DNA
TMPOKAAEL TO OXNUOTIOMO OYKWV OTAV EVIETOL OF
nepopatolwa.

RNA ol (petpoloi) kat o Rous sarcoma 10C ota
KOTOTtOUAQL



Ta&ivopnon wwv

Apxwka  Baolotnke otic  ooBevelec  mou
TPOKAAOUV.

Nuepa, vnapxel 6Lebvec ocvotnua Ta&vopuNong
TWV LWV O0TO OTolo GEPOUV AATLVLKO OVOoua

EUkoAoc Sloxwplopoc sivatl n dlaipeon toug o€
DNA (kupiwc¢ Paktnplodpayol Kot ol peYAAol
Lot (wwv) kot RNA (1ot putwyv, upikpot ot {wwv
Kot Atyot Baktnplodayol) Lovc



logwdn

flupvae  poptoe RNA  umevBuva yla  KOTTOLEC
aoBevelec putwv (matateg, Kitpa, ayyoupla,
XpuoavOepa, KOKKOPOLVLIKEC Kat AAAa duTta)

KukAlka, povokAwva RNA kata 10 d¢opec
LLLKPOTEPQ OTTO TO TILO MLKPO YVWOTO WKO RNA.
Meplexovtatl mepimov 200-10.000 avtiypoada
o€ KABe LOAVOUEVO KUTTAPO

Aev €elvol yvwoTOC O HOAUCHOATIKOC TOUC
LNXAVLOHOG



Viroids & Prions

M‘) Viroids « Prions

= Infectious RNA molecules - [nfectious protein molecules
@b « Plant diseases (interfere with - Animal/human diseases
‘itp metabolism) « Insomnia, mad cow disease

-« Transmitted like viruses

3
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HISTORY OF PANDEMICS

) prevalent over
a whole country or the world
THROUGHOUT HISTORY, as humans
ek el spread across the world, infectious
Antonine Plague 165-180 5M @ diseases have been a constant
Plague of Justinian 541-542 30-50M . companion. Even in this modern

lic 735-737 1M

P Smallpox Ep

Black Death (Bubonic Plague) 200M
1347-1351

Here are some of history's most
deadly pandemics, from the
Antonine Plague to

Novel Coronavirus (COVID-19).

Throughout the 17th and 18th
centuries, a series of S
: mallpox 56M
"Great Plagues" routinely P 1520
ravaged cities across Europe.

17th Century Great Plagues =M - o
1600 1600
1650

18th Century Great Plagues 600K
1700

1700
1725

Cholera 6 outbreak 1M
1817-1923

The Third Plague 12M
1855

Yellow Fever 100-150K

LATE 1800s A 1918-1919
Russian Flu 1M
1889-1890
1900
1925
HIV/AIDS 25-35M
BOLERESENT Asian Flu 14M
. 1957-1958 1950
Hong Kong Flu 1M
1968-1970
1975
2000
Sﬁ,’f,sz,;;{g . Swine Flu 200K
MERS 850 2009-2010
2012-PRESENT ® Ebola 11.3K &
2014-2016

Novel Coronavirus (COVID-19) 7.9K*
2019-MAR 17 2020 [ON-GOING)

era, outbreaks are nearly constant.

Spanish Flu 40-50M

2025
]



IT TOOK THE WORLDS POPULATION \
L A LOSS OF

- THE - DEATH TOLL OF OVER UF% ,,[,quéw
BLACK DERTH

THE DEADLY 14TH CENTURY PLAGUE EPIDEMIC

THE CULPRIT

he pla gue commaonly known asiheﬂ
ll h.is hy bacteria Yersinia
i Ils d within the fleas of smal

1
% % 3 DECIMATED

907% 90% 100/
| |

' NSTANTINOPLE ALONE, 10,000 PEOPLE DIED
EACH DAY

- — -— —_— —_— —_—
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Tpelc amo Ti¢ o Bavatndopec mavOnuULeS TNC
Lotopiac tpokAnBnkav armo to Baktnplo Yersinia
pestis tou npokaAel Bavatndopa HOAUvVoN yVwWoTn
oav ravwAn (ravoukAa) plague.




H mavwAng tou lovotwviavou €pBace otnv
KwvotavtivourtoAn to 541 p.X. amo tnv Alyumto Pe olttaptl
(oto omotio umtnpyxav novtikia pe Peipec). Apou
anodekatioe TNV KwvotaviwvoumoAn, petadpepOnke moAu
ypnyopa os Eupwrnn, Aclo, Bopelo Adpikny kot ApoBkn
Xepoovnoo, mpokaAwvtac to Bavato oe 30-50 ekar.
atopa, ePLmou 1o ULoo tou AnBuopou.

OewWPOUUE TIWCE N TEAELWOE OTAV KATIOLO ATOUA EMLBLWOAV
Kol 0ooL eMIBiwoayv gixav o avoota.



Mavupoc¢ Oavatoc-Edelpeon tnc ykopovtivac

H voooc 6ev emaleidpOnke mote OAOKANPWTLKA ATIO TNV
Eupwrn kat otav emavanapovolactnke 800 ypovia
apyotepa to 1347 otolyloe 200 ekat. {WEC KATA TN
SLapKeLa 4 LOALC ETWV.

Kata tnv mavonuia autn, kot mapott dev Néepav tL TNV
NPOKAAel, mpooe€av wc petadldotayv Ue oTev emadn,
LLLKPEC QTIOOTAOELC.

H mpwtn Kapavtiva BgoTiletal yLo vouTikoucg NG
Bevetiag, ntav dtapketac apytka 30 nUepwV Ko
apyotepa capavta (quarantino) nUeEPEC.

Meta art’ auto n kapavtiva epappolotav o€ OAa ta
Alpavia tnc Meooyeiou.



H peyaAn mavoukAa tov Aodivou-H mAnRpn¢
OLTTOLOVW O TWV KPOUOHATWV

2to Novbivo mapouoialovtayv kabe ~20 ypovia xpovia
emdnuiec mavoukAog oo to 1348-1665 (~40 emdnpiec)
Kol o€ KABe ermbnuia meEBave to 20% tou MAnBuopo.
Mepimou to 1500 n AyyAla emeBale TOUC MPWTOUC
VOLIOUC Slaxwplopol Twv acBevwv. Zmitia pe
Kpouopata popkopiloviov Kol ATOMA TIOU LAV
a0OeveLC O0TO OTiTL EMpPETE va KUKAODOPOUV LE ACTIPO
UTTOLoTOU VL.

To 1665 Atav n teAevtaia emdnUia Tov oKOTWOoE
100.000 Aovdpelouc oe 7 pnvec. EmBANOnke
UTTOXPEWTLKOC KOT OLKOV TIEPLOPLOUOC TWV KPOUOUATWV
Kol Tal Oupata tormoBetnOnkav o paltkouc tTadouc.



Invading Mongols brought the plague to East
Europe, who fleed and brought it to Sicily in

1347. From there, spread to mainland Italy
and France in 1348. Reached British Isles and (catapulted sick)

Scandinavia in 1349, and invading Scottish brought it back to their homeland.The Black Death travelled

via Fleas on rats along trade routes cultivated by unsanitary practices like no sewage (trash on streets-->rats)

Effects
Church lost credibility: couldn't
save people from the Plague &
priests charged for last rites
Death ratein YYRIR N 66%
Europe: I “ ' “ ' “
Jews blamed and massacred for
Bubonic Plague out of fear

Population decline meant

scarcity of labor; few

survivors could charge more &
moved to cities: end of manorialism

Set upthe Renaissance and

the Protestant Reformation
Phillip Choi




NMavénpieg xoAépag (Vibrio cholerae) 8§

e

1.1817-1824: Ivéia, NotloavatoAlkn Acia, Eupwrn
2.1829-1837: Bopeloc ApepLkn Kat Evpwrn

3. 1846—1860: Bopetoc Adpikn kat NOTLoC ApEpPLKN
(1.000.000+)

4. 1863—1875: Ivoia €wc ItaAia kat lomtovia

5. 1881-1896: Ivbia o Eupwrn, Acta kat N. Apepikn

6. 1899-1923: Ivbia os ApaBia, Mepoia, QLALtivec aAAd
kat Feppovia kat ltaAia (800.000+)

7.1961-1975: Ivéovnola e XOpAKTNPLOTLKO TNV
avamntuén Tou véou oteAExouc El Tor.



https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics
https://en.wikipedia.org/wiki/Cholera_outbreaks_and_pandemics

loyeveic Mavonuiec



Euloyia (smallpox)-H Evpwnaikn acBéveia mov
B€ploe touc 1Bayeveic tou Néov Koopou

H acBevela ntav evonuikn otnv Evpwnn, Acla ko
ApoafLkn Xepoovnoo yLa alLlwVEC Kol okotwve 3 ota 10
Kpouopata, adprnvovtac ToUC ETILLWVTEC LE XOPAKTN-
DLOTLKEC OUAEC.

H acBevela petadepBnke otouc LBayeveic mAnBuopouc
Tou MeékoU kot Hvwpevwy MoAttelwy nou dgv gixav
avooia OTIoU oKOTWOoE HEKADEC EKATOULUPLWV.
Alwvec apyotepa (teAog tou 18°V awwva) o Jenner
dnuoupynoe To EUBOALO XpPNOLUOTIOLWVTAC TOV
cowpox. To 1980, o WHO avakoivwoe twc n Aoyl
elxe e€aleldpBel wc acBEvELA LLE TOV UTIOXPEWTLKO
eBoAlaopo Tou cuvoAou tou MAnBuopoU TNC YNC.



Pwowkn ypinn tou 1889: H mavénpia mov dev edwoav
onpaocia ot Apepkavol

To 1889 &ekivnoe mavdnuio ypimng mou EEKvwvTac oo
NV A. NetpolmoAn HOAUVE ToV Lo MANBUGUO Kall
OUVEXLOE OUTIKA o€ OAN TNV Eupwrn kat AyyAia.

Y€ Alyouc pNVvec petadEPONKe Kol otV AUEPLKN.
IxvnAatnon tng petadoong tou £6elée mwc akoAovBovoe
KUpLlouc Spopouc, Tpaiva Kot Kapapio kot apa odpelhotav
o€ avBpwrvn enadn Kot OXL AOYw « LOAUGEVOU» OLEPAQL.

H Bvnowuotnta ATav pHwKen.
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lonavikni ypinn tov 1918

MpokeLtat yia tnv ro Bavatndopa mavénuia. MpokAndn-
ke arto €va HIN1 10 pe npogAevon amo mTnva. Asv ival
BeBato amo nou &ekivnoe kot poAuve 500 ekatol. ATopO
0€ OAO TOV KOGMO KOl OKOTWOE TouAdyLotov 50 ekatop-
nupla pe 675.000 povo otic HMA. H Bvnowpotnta ntov
HeyaAUTEPN OTLC NALKLEC <5 gTwv, 20-40 Kkal >65 eTwv.
A&lomeplepyn n BvnouoTNTO LYLWV ATOUWV NALKLoC 20-
40.

Tnv emoyn 6gv umapyxouv eUPOALD, aVTIBLOTIKA KAl O
e\eyxoc replopl{OTaV O€ AMOUOVWGN, KAPOVTLVA,
UYLELVEC OUVNBOELEC KalL TIEPLOPLOUO TWV SNUOCLWV
ocuvaBpoloswv.



DEATHS

There were 3 different waves of illness during the
pandemic, starting in March 1918 and subsiding by
summer of 1919. The pandemic peaked in the U.S.
during the second wave, in the fall of 1918. This highly
fatal second wave was responsible for most of the U.S.

-deaths attributed to the pandemic.
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FIRST SECOND THIRD RIS of:cHe mass gra\—/e in
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Hilda Churchill , 108, lived through two
world wars and Spanish flu before
succumbing to coronavirus.

More people died of influenza
in a single year than in four-
years of the Black Death
Bubonic Plague from 1347 to
1351. Known as "Spanish Flu"
or "La Grippe" the influenza of
1918-1919 was a global
disaster.



Aowatikn Mpinn (1956-1958)
MpokAnNBnke arto tov o Influenza A tou utotunov H2N2
nou &ekivnoe amo tnv Kiva to 1956. Kata tn SLapKeLo TwV
dU0 eTwv TNC tavdnuiac o 1o¢ petadpEPOnke amo tnv Kiva
oTn Zwykamtoupn, Xovk Kovyk kot otic HMA. O NMOY
UTtOAOYL{EL TOUC VEKPOUC O€ TIEPLMOU 2 EKATOMMUPLA OTIO
Tou¢ omtolouc ot 70.000 otic HNA.

Worldwide Spread in 6 Months

Spread of H2N2 Influenza in 1957
“Asian Flu”
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H ypinn tou Xovyk-Kovyk (1968)

[MpokAnBnke amo tov o Influenza A virus oteAexoc H3N2
VEVETLKN LeTaAAaén Tou oteAexouc H2N2. AvadepOnke
yla tpwtn dopa oto Xovyk-Kovyk kot o€ 17 NUEPEC
MOPOUCLACTN KAV KpoUOoMOTA O€ Zlykamoupn Kalt Bletvap
EVW OE TPELC MNVEC O LOC eixe e€amAwOel oe QLAUTTtivec,
lvoia, Avotpalio, Eupwrin kot HMA. MopotL n movénuia
TOoU 1968 eixe oxetika Hikpn Bvnowpotnta (5%), eixe cav
arnoteAeopa 1o Bavato >1.000.000 aTOpMWV OTTO TOUC
ortotouc ot 500.000 katolkoL Tou Xova Kova (nepmou

T0 15% tou AnBuopou Tou). PR g
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MNavdnuia tov HIV (peak 2005-2012)

2UVoAo vekpwv: 36.000.000

[MpwTtomnapouaclaotnke otn Anpokpatio tov Kovyko to 1976.
2NUEpa uTtapyouVv nepimou 31-35 ekatoppupLa Gopeic He
NV nMAslovotnta otnv AppLkn, omou to 5% tou mMAnBuopou
elval poAuopévo (rmepimou 21 ekatoppupLa).

__THE NEW YORK TIMES,
FRIDAY, JULY 3, 1981

Adult HIV prevalence (15-49 years), 2011
By WHO region
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H emubnuia tov Ebola otn Autikn AdpLKA ATOV N TILO EKTETA-
Hevn ertdbnuia Tou v, ue cLVOAO KpouopAaTwy 28.646 Kal
Bupatwyv 11.323.

Ta cupmtwpota topovotalovtal 2-3 eBdopadec peta Tn
LOAuvon Kol TEPLAALPAVOUV TTUPETO, TTOVOAOLLLO, LUTKOUC
NTOVou¢, Kal Ttovokepalo. AkoAouBouUv epeTog, SLappola Ko
eCovOnuoTa Kol HELWUEVN AELTOUpYLoL ATIATOC KoL VEDPWV.
2TO 0TAOLO AUTO T BU AT ALMOPPOYOUV TOCO ECWTEPLKA
000 Kol eEwTepLKA. Nocooto Bvnowuotntog 25-90%.

Erudnpia Ebola (2013-2016)




Corona viruses

ZwiKol Lol TTou KAToLoL UItopo UV val LOAUVOUV Kol TOV
avOpwro



1sid protein (N) Membrane
/_ glycoprotein (M)

SARS-CoV (2003-2004)

H vOoOoC mpwTtomapouoLlaoTnke otnv Acla tov
DeBpovaplo tou 2003. 2€ pkpO dtaotnua petadpepOnke
otn Bopelo kot Notio Apepikn, Eupwnn kat Aota.
Noonoav 8098 atopa amno ta onoia 774 neBavav.
Metadibetal pe otayovidia. MpokaAetl mupeto (>38 °C),
rnovokedalo, kakouyia. OL mtepLocOTEPOL AOBEVELC

QVOTTTUOCOUV TIVEUOVLAL

SARS EPIDEMIC, 2002-2003
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MERS (Middle East Respiratory Syndrome)
MpokaAeitot amo tov kopwvoio MERS-CoV. MNMapouaota-
(ETOL OOV EVTOVI OVATIVEUOTIKN VOOOC LE TIUPETO, PNxa
kot SuokoAla otnv avarmvon. Ovnowpotnta 30-40%.
MpwTtomapoucLlaotnke otnv ApafLkn Xepoovnoo to
2012, omou kall evtorniletal.
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SARS-CoV-2

lowc €xeL mpoeABeL amo petaAAa€n LoU TTOU UTTAPXEL OTLG
vuktepldec. Metadidetal pe tov LOLo TpOTmo mov
uetadidetal Kot n ypirn (ATopo o€ ATopOo) Kol TTPOKAAEL
OPOUOLA CUMTITWHOTO. AlapEPEL ATIO TN YpPLTtn oTOo OTL
dev uTtapyxel epPOALo oUte Kal e€eldkev eV Beparelia.

COVID-19 FATALITY RATE BY AGE * (n%)
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Coronavirus Cases:

Portraits of a virus
Technical illustrations and artificially coloured handout images of the new coronavirus (formally known
as SARS-CoV-2) which {

view by count:

Deaths:
37,820

Recovered:



https://www.worldometers.info/coronavirus/

The Countries Best And Worst
Prepared For An Epidemic

Countries/territories ranked by ability to respond
to an epidemic/pandemic in 2019*

Most Prepared
Il More Prepared
M Least Prepared

Best/worst prepared

1 USA &£ 83.5
2 UKk S 77.9
3 Netherlands o 75.6

51 China @ I, 48.2

193 North Korea & [N 17.5
194 Somalia € I 6.6
195 Equatorial Guinea ¢ I 16.2

* 100=greater level of preparation. Index benchmarks health security
on factors critical to fighting disease outbreaks
Source: 2019 Global Health Security Index

©@®O statista %a



The Response to the 2009 Swine Flu
Pandemic Was the Fastest in History

Teamwork between institutions, scientists & health workers
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