1 dadall clall &l palas
6 ala - A6 A

Bﬁw\ BFM\
Al arilas g il ol b Hahe

S Gy



g il pailad

7l e (e il ) a3 300 -10 1485 rall danedll Lol gl sl
(o) lae S SV Heaadly W) (505 W cad) yall

. L n...!.n. s e laatgle o gl Jasy

170 = T0 Am 100000 nem

"’E"&“ ”‘;.?:"_':“ st e Lﬂjj.\]\ u.ajAA.“

- e Aglasll 8 Cauaall LA o adlad |
Polioviys 200 20Am . j (MQF‘)” LQLAJ“_)JF‘)” ‘L:.J & G'I.L...aj) d‘—_.‘-_‘.%:h-ﬂylﬂ

ey ponceme | (o8 & HuiSHl (5 Hg pladm F sy
> yaa C 3

il ol kil padl ol ol i o) gaad) e Jaladll LgiSay

Dr. Eva Askar



Sl g_all 4

a " a4 yi= = L/
Anatomy of the AIDS Virus (s sl R aadll = Core «

il RNA L___Q-J-"A]" F-_)lh 9 .dS,SS
Envelope " N -
w120 Prows o3l Calba ady e J g saall

Envelope

Pratein \

P17
Matrix
Proteins

(i sie Capsid Lasddl/
S n_;h"-‘“ Tile ﬂ_s"“:"j cﬁgm* ¥
p T e Ay s paill i)

Lipid
Membrane

G953 (S § e Bl LP el

2 gp e g3 4l cCaniaal) 40A]

'::u'.ll: Reverse "ﬁ. t le: djl...aﬂl_:. e.ﬁl.uj :".:i.lh:ﬂlhﬂﬂ
Slas gyl JS (8 2 50 Y

il o aclus Aala cilay Lif
Dr. Eva Askar 3

oo 50 Ay a5y s 55 IS



il g il JISE

sCubical S (3l

cre Sl ST ol Ay e
e ooy (faxd) ) @l

&) i ¥ ,

= S [ Bl iHelical st et
%7@ @ y ﬂ\\ FUHE, T AAPDE (W LY
o | BB

Yarious viral shapes

;Complex 4 (Gulii

214200 Copight® motitollo.com Q@u ‘ _j L:E _)39'“ ) L-g H

UETSIPUL L. SR I L. Sira (ol (A 5 52l
Dr. Eva Askar 4



(Elaiiyh) o\ Y (1
e & 515 3l (2
o snsSll Sl Hlaial) (3
ool Sl Sa sl (4
Sl sl aaanil) (5
Syl i il (6

il g il lalime 458 lSa




58l (5 551l aaall At alal

V1 VII I II
{+) ssRNA dsDNA dsDNA st DNA
N\
DNA/RNA hybrid | /

(-) ssRNA
The Baltimore Classification | | \/’
(+) ssRNA

Dr. Eva Askar



L.H_ﬂ..\.nj ~);\§]‘ . I . -

A o g odll paaall £ o cua Llla Sl g pdl) diad]
4,'{-}6 o <Dl Jga g :ger/ S o g il

dbaal Aaui¥) & g o dpuliallS 5 88 Hulas Cueadinl 0
PR ‘;"J‘ da y pud) Gl 3O

o L jall pailasll Lo Haie Y) 3 jl dasjall La sl ale ) phi aa O
(NAS A (AAS A ¢ it a (1) §153Y) a2

s 25n 50 V) Gl Y A gy Dlasus rdueal) Sl g pudl/0]
penil) alady 4 HOU) A ) ol) Cila slaall G gad | jhai aelu

(il HBV 292 zlisg 3l HDV 1Jbw)

Dr. Eva Askar 7



Poxvirus
e - . s
IR
I ’ F
Lﬂ;mmm“#
Rhabdovirus - Miyxovirus Coronavirus Togavirus
. e P
e iy —
. fip'v &l ¥, -j [.- -:,!
S— U . 1 B S 2 ~ = =
Tobaco masaic virus Sty —~— Adenovirus _ Papovavirus
__,F-———F"h.: iy -JE?Z\ Reovirus
100 ms T2-bacteriophage Picornavirus Parvovirus

Appearance and comparative sizes of viruses

Dr. Eva Askar




The air-lock entrance to the lah’c kot zone.

masar:. '~
&
AMNIOTIC CAVITY / Eﬁgﬂwmc

\ INCCULATICN

e #\\

.'
SHELL i\ “ﬁ CHORIDALLANTOIC
||| B k 1,\, MEMBRANE
_a-HIr* ‘:IJ 'J'l]
[ ‘_"'f_l'T_
.'. I \,\.1 ﬁ.‘ -’"IIJ'I." i
ALLANTOIC CAVITY 1 - ff, ALLANTOIC CAVITY
ﬁl\ INOCULATION

N /
\_-'")‘J L\ )
ALBUMN— X7 ~ / L
N A " YOLKSAG

[

Biohazard Labs & Sbuy sl (u)xi e

a‘\ < A biohazard suit calal< "U,{}.:AJ/
j L ]l_LUQ)_'IJ.'ILEk_UJ‘)”i a..;i‘ﬁ;hj‘é“b—ﬂj\)ﬂj‘

;.Luj)yl\ ‘Lﬂn‘)n.un glﬁmlj <yl

rddis/ gf cuasall aul
(135081 a5 ) ASTEA ] 48| sal s oaall

Dr. Eva Askar 9




] ,'W/ £ i iadl

LT e deae ey i A ) R

= e, praady Clagiaaks duulia i
il a4 L 48-24 510 2037

Lelia 5f U jeae dpia yall

- \

| T diia/ Ji —waial aull
ALalSN Sl [ gt/

10

Dr. Eva Askar



451l de ) jall 8 Sl g pudl) Fdi (RIS

U sl seadl s 5 JCPE 4islil) duds pall &) il
(Polio V.) de ) 3l mhaw e ‘-&JLAM“‘%L@‘J FSisa o
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Cytopathic effect of enterovirus 71 and H5V in cell culture: note the ballooning of cells.
(Virology Laboratory, Yale -New Haven Hospital, Linda Stannard, University of Cape Town)

Syncytium formation in cell

Dr. Eva Askar culture caused by RSV (top), and 11
measles virus (bottom).



451l de ) jall 8 Sl g pudl) Fdi (RIS

b 2 ) . B (Influenza V.) &idhias ne

A NELTY) pleaa ) G
o & g Ol i Al
s O sl LA (8 A Y

Qf' Nuclei

|

< ol ) 5 Y Al ¢ Laal

T
(b) 15 um
g O et Ddeiabon, b

LLLmJJﬂa.U 3&.43.1.]:)@‘ .

Dr. Eva Askar



Ao glall de ) all L8 il s i) et (RS

ae G O 7 JA\SS  Transformation 4ws ) LAY Uada
(T.V)

:Haemadsorption sy | idaY
(Influenza V)

Liliag g by o alil

i g pdl) Sfsdival) CddS

V. Neutralization «s 4/ L2l

Dr. Eva Askar 13




danilal) (HSV1s sadll ‘_J.Jal_'-u]'u ¢ Ll ;(mjmw)yé."\ﬂl Jaanad) 1

(HEV <HAV «JLi i 5 5) da slaall Sl gyl 1 i) Juwd) 2

HIVEHBY (4 jlea ¢HSV2 iAiasia ga i Aalill) (J o) Jusad) 3

Alall Ay e aall Jad Sl yid (JUBD sl Hpy salall 4
@ innatatir 5| (HBV; HCV; HDV;HIV) 4isle b
ingestion = -'ﬂ s _ ” ;. .

B& ) oo 3 (Arboviruses) < pia &3
\‘\%J organ t/plant (u.’l.Sl':) u\ U‘J:'a N

inoculation

L 1,5
1, Congenital / vertical

N - ALl doanl Gy CMV fAasdial) |5
CMV :slacy) Jii 6

';. |" ) | Dr. Eva Askar 14




QOverview of

Viral infections

Encephalitis/

meningitis Common cold

Eye infections

- JC virus - Rhinoviruses - Herpes Isimplex virus
- Measles - Parainfluenza virus - Adenovirus
- LCM virus - Respiratory syncytial - Cytomegalovirus

- Arbovirus virus

Parotitis ~Pneumonia

- Rabies

Fharyngitis/ Gingi?ﬂst:nmatitis
- Adenovirus - Herpes simplex type 1

- Epstein-Barr virus
- Cytomegalovirus

Cardiovascular

- Coxsackie B virus

Hepatitis
- Hepatitis virus
types A,B,C,D, E

Skin infections

- Varicella zoster virus

- Human herpesvirus 6

- Smallpox

- Molluscum contagiosum
- Human papillomavirus

- Parvovirus B19

- Rubella

- Measles

- Coxsackie A virus

- Mumps/ - Influenza virus,

virus Types A and 3

- Paraimluznza

Lrus

- Respiratory
syncytial virus

- Adenovirus

- SARS coronavirus

Myelitis
- Poliovirus
- HTLV-I
Gastroenteritis
- Adenovirus
) = - Rotavirus
— - Norovirus
Sexually transmitted - Astrovirus
diseases - Coronavirus
- Herpes simplex type 2
- Human papillomavirus Pancreatitis
-HIV - Coxsackie B virus
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Components

A g ail) ladl) andlds

Interaction

Microtiter Results

No Reaction

®

Virus  Antibody

C % '
T RBC*

Hemagglutinatior.

%

Hemagglutination
Inhibition

®

gl pal Al (g5 pal A
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Antigen

Complement

Serum with
antibody
agalnst antigen

Complement
fixation

Sheap RBC

Antibody to
sheep RBC

Mo hemolysis
(complement
tied up in
antigen—antibody
reaction)

(a) Positive test. All
available complement is fixed
by the antigen—antibody
reaction; no hemolysis occurs,
20 the test is positive for the
presence of antibodies.

Copryregiv & 3 1d Passrson Educnissn, ino

ﬁ“ Antigen A

Compleament

Serum
without
antibody

W

Complement-fixation stage

Mo
complemant
fixation

-

.

Sheep RBC

Antibody to
sheep RBC

Indicator stage

Hemolysis
{uncombined
complement
available)

A

(b)) Negative teat. No
antigen—antibody reaction
occurs. The complement
remains, and the red blood
calls are lysed in the indicator
stage, so the test is negative.

i
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Polymirase Chain Reaction
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CMV =31 Gancyclovir
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E{{*’E‘: i HIV s HBV 3l Lamﬁvudine
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Classification of antiviral drugs according
to their therapeutic uses

Acyclovir, Famcyclovir, Gancyclovir, Idoxuridine, roscarnet, Fomivirsen,

Pencyclovir, Trifluridine, Tromantadine, Vala c:ovir, Valgancyclovir,
Vidarabine, Cidofovir, Docosanol

Amantadine, Oseltamivir, Peramivir, Rimantadine, Zanamivir

Fomivirsen. tnfuvirtide, Imiquimod, Interferon, Ribavirin, Viramidine

Zidovudine, Didanosine, Stavudine, Zalcitabine, Lamivudine,
Abacavir, Tenofovir

Nevirapine, Efavirenz, Delavirdine

Saquinavir, Indinavir, Atazanavir, Ritonavir,
Nelfinavir, Amprenavir, Lopinavir, Tipranavir

Dr. Eva Askar
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Docosonal (H)

S Chemokine receptor
blocking agents-(HIV)

Sites of Antiviral Drug Action

' lj::emor bindin

Cell entry

.ﬁ | Unco Mur‘; |

l\'“__-.a -'l Theble 4 951

HIV Protease

Release

Amant’ dln_

Rim

nanticis e (3)

Nucleoside analogues
(H. HBY, HIV)

Nucleotide analogues
(C. HBV, HIV)

Non-nucleoside Reverse
transcriptase inhibitors
(HIV)

Antisense oligonucleotides
[CMY)

Integrase Inhibitors (HIV)

A Influenza A

inhibitors
Saquinavir '
Ritonavir . .
Indinavir

&

Oseltamivir
Zanamivir (I)
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CcMV
HBV

Influenza AorB
Herpes viruses
Cytomegalovirus
Hepatitis B virus
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