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Bacteria Compared with other !
Microorganisms |

IMPORTANT FEATURES OF MICROBES |

Structure Cells have a nucleus or nucleoid which contains DNA
Method of replication Replicate either by binary fission or by mitosis
Nature of the nucleic acid Cells contain both DNA and RNA :

Characteristics of Prokaryotic and Eukaryotic Cells

Characteristic Prokaryotic Cells Eukaryotic Cells
DNA within a nuclear membrane No Yes
Mitotic division No Yes
DNA associated with histones No Yes _
Chromosome number One More than one
Membrane-bound organelles No Yes
Size of ribosome 70S 80S
Cell membrane Sterol absent Contain sterol
(except Mycoplasma)

Rl T BT, Ry

Characteristics of Bacteria & Viruses

Property Viruses Bacteria
Type of nucleic acid | DNA or RNA but not both DNA and RNA
-4 Cell wall No Yes
= Ribosomes A Absent v~ 70S ‘
- Motility None Some
- Muttiplication by binary No Yes
: fission or mitosis <o E
. UNIVERSITY QUESTIONS
+alve differences between viruses and bacteria. [Annual 2007]

-“______-___
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'CYTOPLASM
| Ste of protein synthesis; 70S in size, with 508 and 308 subunits.
Serve as storage areas for nutrients.

| It appears as a Mﬁ@ﬂl@ Which is a characteristic
feature

Extrachromosomal doubie-stranded =d, circular DNA molecules that
| are capable of replicating |ndependsnﬂyof the bacterial

 that move readily from one site to
wﬁ%wm&m.mmm and

Plasmids

- gl brane,
: 1 outer membrane 1ayer & cytoplasmic Mermorane
c mn resent |Lwallid protrude
Periplasmi h rof @ A o B
Jocated in e OU ¥ e
mmﬁ - W nduOG - 4 AL TN ; - Codoren 4 .
ich outside Be Seen in the /Gram Stain  Non-transmissible plasmids | Do not contain the transfer genes
ia That gﬂ.‘_@_{ _ Ijuncnnrls

Medically I"“pom"t Bacter 1 . Antibiotic resistance,—

ince to ultraviolet light——




“highly heat resistant and are ot

the different phases of bacterial growth curve? Give the
n each phase. (3) [Annual 2015]

rammatically the four phases

different cellular events that

of bacterial growth curve. (2.5) [Supple 2016 held in




f genes from inactive (storage) sites into active sites, where they are.
expressed as new proteins.
Medically, this is important because bacteria can acquire new proteins
neir surface and evade the immune system

s clinical nmme.?mnmlm
e types of possible mutaticns
rex frcm-onehacmﬁumtommmmu]
ts rloualypu [Annuumu







* Normal Flora: Bacteria and fungi that are permanent residents of certain | PRINCIPLES OF PATHOGENESIS

especially the skin, oropharynx, colon, and vagina.
on resistance: The ability of members of the normal flora to fimj Thel:
s ns. |

disease by two major mechanisms:
2. Invasion and inflammation

Epidemiologic terms




Types of nfl?m_rgaﬂpn T

e the predominant cells
Macmphages & T-Iymphocyles
predominate
ion of Some Important Pathogeps factors
Vertical Transmission of Som virulence

» Polysaccharide capsule & M protein

s Protein A «  Prétein Pill
4.Toxin Production

There are two typss of toxins,
T Exotoxin Endotoxin
W—m Cell wall
bacteria bacteria ]
Yes Mo | 8
Chemistry Polypeptide Lipopolysaccharide &
oL - Lipopolysaccharide =~ = g
enes |  Plasmid or Bacleriophage | Bacteriophage chiomosoms £
B chisS— Cov
Many ~ (Fever, shock_
Man TNF&IL- n—
i == Mo =
Destroyed rapidly—— Stable afj00°C | .
Uen-Seee Irnpgrtant exotoxins
2. Adherence to cell __sur_fat? B e o

Effects of endotoxin:

i i intravascular
s Fever Hypotension Inflammation » Disseminated
N -

coagulation



e. [S
rganlmmlhwtohampablewma_nwmsdum
s between exotoxins and

L (2) [Annual 2016)
axotoxins and endotoxing, (SIA[SHM- a"l'-lsa) held in 2019)

steps involved in bacterial path :
; [Annual 2019]

zed sequence of bacterial esis, :
lized sequence of diferent stages pathogen (ﬂm 2020




Stool Cultures = Genital Trag Cuy

S res o UrineCutures o  AbSCoSs Culreg i
mmﬂ .
.

Gl jutination Test

o) S L Gt e
" Tube Agglutination T?w . Enzyme-Linked Immunosorbent Assay
" (@) Molecular Diagnostic

« Proteomic Tests
Genomic Tests

ANTIBACT ERIAL DRUGS:

1. Defing the terms bacteriostat
ame four mechanisms of a
nEme of

Mechanism of Action

ic and bactericidal. (2) [Annual 2015]
ction of antimicrobial drugs.

acting on bacterial cell wall. [Supple 2015]




STERILIZATION & DISINFECTION

ey
sterilization: killing or removal of microo
are highly resistant.

pisinfection: kiling of many but not all microorganism,
Antiseptics— chemicals used to kill microorganisms an the surface of

membrane.
Methods of Sterilization

chemical Agents: act primarily by one of the three mechanisms:
« Disruption of cell membranes
« Modification of Proteins
« Modification of DNA

rganisms, including bacterial spores, which

skin & mucous

Disruption of cell membranes
 ethanol — antiseptic to clean the skin prior to venipuncture.

" ol — disinfectant in the operating room.
Chlorhexidine — used as a hand disinfectant prior to surgery and in the
; sing of wounds.

Modification of Proteins

1. Bacleria can be walled off within an abscess cavity that the drug cannot

2. Bacteria can be in a resting state (i.e., not growing).
8. Under centain circumstances, organisms wouid be survived as protoplasts.

antifacts can make it appear that the organisms are resistant.




ANWag

green M. tuberculosis. ) ,
« The dye inhibits the growth of unwanted organisms in the Sputum dygip
B-week incubation period. 9 the

Physical Agents:

S Usag to Oray,

Heat

Moist heat | * mhnmmmmum

: . umumwmmmwm"pmmmm,smn?

for 15-20 minutes.

Dryheat |+ Requires temperatures in the range of 180°C for 2 hours, ——————
. mmhwmmy_formmmandisM|mﬁeqmuy

[ Pasteurization | * Used primarily for milk.
asteu |+ Consists of heating the milk to 62°C for 30 minutes followed by rapig
. :

Malachite | « Itis a component of Lowenstein-Jensen's medium, which ;

| y

* _ Flash" pasteurization at 72°C for 15 seconds is often used,

___Radiation
*  The. most significant lesion caused by UV irradiation is fo -
[+ ray nave hiher eneroy and peneraing power T UV radiaton
| it mainty by the production of res radies |
. M‘?ﬂ m&mmml 10 DNA thereby

Filtration
* Solutions are filtered to make them pyrogen-free prior to autoclaving.
* The most commonly used filter is composed of nitrocellulose.

*  This will retain all bacteria and spores,

mmmmm%’_“’m undergoing delivery. Define sterilization

Enumerate [Supple 2016 held
3. ummwﬁm&mmmm,m
[Annual 2018]
e

finical
cteriology




GRAM-POSITIVE
COcCcl

STAPHYLOCOCCUS
STREPTOCOCCUS

Grape-like
Catalase +ve

¢ Inchains
o (Catalase -ve

STAPHYLOCOCCUS

% S. Epidermidis (Skin) % S. Saprophwicus{ Ut

Scalded Skin Syndrome
Hospital acquired pneumonia
“Surgical Wound Infections

Toxic Shock Syndrome
Kawasaki Syndrome

Bacterial njunctivitis

~ * Foliiculitis
- * Septicemia
S. Epidermidis:
' Endocarditis o CNS shut infection « Prosthetic Joint Infection.
=Saprophyticus: Urinary tract Infections '

mportant Properties:

T L . - g =~
% i : . iy
® @ & & ©

e o & & ©°

stemyelitis

- Aureus
c:':"’Qulase- production .(:ﬁ/ggmolyuc .
i cﬁaphyioxanthln Dtgmenf « Ferment Mannitol \—
Gen Wall Compon . g
3 Blnds Fc portion of 1gG & prevent ac activation of

Viediate adharence fomucosalcells ___——
e ———

Feilaphagetypings —————




Pathogenesis: Prod

Peptidogl) scan — .....mn.uﬁm.mxo properties

uces several toxins & enzymes:

Enterotoxin o E
« Causes Food Poisoning.
Toxic Shock = Stimulate release of large amounts of IL-1, IL-2 & TNE
Syndrome Toxin o Causes Toxic Shock Syndrome. “\ps
Exofoliatin +  Acts as a protease that cleaves desmoglein in BE o

desmosomes, leading to the separation of epidermis at
granular cell layer.
Causes

Kill leucocytes & cause :mo_..omwm of tissues.

a— toxin: necrosis of skin & hemolysis

P-V leucocidin: pore forming toxin

| Includes

oown:.._.l&z:o_wmm:. Eacqﬁnmwm._u_.ammmmm.
s, Lipases.

Clinical Findings:
Pyogenic Diseases:
Endocarditis

i Disease: Cardiac Involvement

Skin and Tissue Infections

e Conjunctivitis .
Metastatic abscess s Osteomyelitis
Septic Arthritis =4
Toxic Shock « Scalded Skin Syndrome
Syndrome b

- *  Myocarditis « Arrhythmias .
Laboratory Diagnosis:
S. Aureus:
% Gram stained smear === Gram +ve cOCCi

< Coagulase Test

«% Catalase Test ==y +Vve

& Colonies ===

< Mannitol salt agar

——=) B-hemolytic

< Hemolysis

ﬂt&

Golden or yellow on blood agar
=) Ferments Mannitol

v - ¥

Novobiocin sensitive

Aneurysm of Coronary arteries _

|I.||

Lancefield Groy

~yogenes | |G A =21 Hemolysis
> > B

ag p

15 2 EN 5 aorfor none
— Not Applicable ||..Eu.m||rl..
L 1 - ﬁ,s-.
—gans .= Not Applicable T
N ....... ..| = Q

Neona
Hospila .m...c_a.n UTI \Endocarditis

Pyogenic: Impetigo, Cellulitis, Pha;
Toxigenic: Scarlet fever, Toxic Shock
Im mune-mediated (non-suppurative): Rheumatic fever, Acute

ritis

ryngitis, Sepsis

Hippurate
nydrolyzeq
zoqos;s in6.5% NaCl
O growth in 6,59, NaCl
. w.__m.wc_ca_w_.

tal sepsis, Meningitis -

A7}

ngitis

Y

s __ﬂ_.

Types of Hemolysis

is | Incomplete lysis of RBCs

s | Complete lysis of RBCs

is | No hemolysis

Antigens of B-hemolytic streptococdl
| Distinguish S. pyogenes from S. agalactiae

: Causes

E. faecalis | Colon
S. bovis | Colon
Viridans group | OropharnynX
| S. pyogenes

disease by three mechanisms,

DNase

|gG degrading
enzyme




Laboratory Diagnosis:
& Gram stained smear =) Gram +ve cocci

« Catalase Test ﬁv -ve
« Blood agar _mﬂv B-hemolytic
« Bacitracin sensitive
=% Serological test
« Insuspected Rheumatic fever patient =) m_oqmﬁm@
» In suspected Acute Glomerulonephritis patient === Antj DNage B elevated

el

Laboratory Diagnosis:

= Gram stained smear HV Gram +ve cocci
% Catalase Test =) -ve

% Bloodagar m====) p-hemolytic
= Bacitracin resistant

i
zsé%

« S. mitis « S. milleri « S. salivarus

n!!ow_dgi spreads organism to damaged heart valves.
alves.

Induces i_maam__o:
Causes a—hemolysis

Ekinces ability to colonize the Mucosa of
aofu

pre-disposing factors:— At visk of cluetpryy o
« Alcghol intoxication = Chronic diseage T . &ﬂs&. Clsease -
J UEn.I“:ﬁOHx_om.:o: 5 wn_m:mo#o:.._w. . wwso,.am__.o_:nc_m-oe dynamics
—hg_ﬁnoq Diagnosis: g nomality of respiratory tract
Gram stained smear C——) Gr. .

H Catalase Test —=) -ve aM +ve cocei

& Blood agar E=—"=) a-hemolytic

& Optochin sensitive

% Lysed by bile

% Quelling reaction E====) Capsule swells with t iic ani-

& Laexcoguinaion s "E—5 Capnse s me

% Urinary antigen E===) C-substance in case of bacteremia
- Vaccines:

< Prevnar-13 (given to immunocompromised & under 5 years child)
® Pneumovax-23 (given to healthy persons or 50 years old)
* Booster dose (given to people older than 65 years old; or between 2-65 years of T

age who are asplenic)

UNIVERSITY QUESTIONS | <

infant was n_m__cm.mm.,m by a midwife m_. home. Within a day she developed meningttis and
* N6 next day. [Supple 2010] _ﬂm 423 (Q21).
nw Name two common organisms Which are likely to cause this disease. (2) = e
(1 &Znso three risk factors which increase the chances of a new born acquiring this infecton.

©) Name thre : i identifying the causative organism. (1.5)
2 © laboratory tests that are helpful in identifying the cau 0
sm“ 14-year-oid gir develops a rapidly spreading painful, erythematous rash on her _mmmwh ﬂﬂwm .
_.G__.nﬁa._ and tender and her temperature was 38° C. Gram positive cocd WE® P g B
:oao_ﬁ.ada the lesion. Culture of the aspirate on the blood agar grew colonies S tar)

e 'S. Growth of the organism is inhibited by bacitracin. [Annual 2010] 7

b) En atIs your most likely diagnosis? (1)

\Merate the mechanism and prominent clinical features

o) laints of weakness, fever, malaise and

Year-old poy | o s : m #ive for RBC
Pasgjj 0y is brought to pediatrician with compiain’ - tion was positive
9.0t low quantity of brownish urine. The urine microscopic examina’o weeks back. [Annual

1. Afemal
dies the

of two jmmunologic diseases

Castg, .u
»S»u Naer gives history of child having a severe attack of 0ré throat 2 ,

2 saw wo( 6,9) ‘ ko, ih g
“oulg have Swab of the child was cultured at the time of actV

been isolated? (1)




mes ancnmn_ by these cmoﬁnm, (9) ;

ins and enzy
ve an account of the 10X e is agmitted to the neurosurgery ward. The apg
ﬁrﬂ Wﬂwa with suspected cﬂ_ﬂow i _m_..n_ sensitivity. The isolate on the blood mmmwwwmazmm m
) drained and the u:Maﬁmnwwocm with positive coagulase and catalase test. [Supple 2013] & w >_<_ = Z mmp._.
% :!.E_n Ew,._%._muﬂﬂ__nm_w organism? Name any four other typical diseases produced by this organisn —<m ﬁOﬁﬁ—
u .
@ 1| components or antigens of this organism. Give their im ‘/
_uaﬂ%”ﬁwﬁios__ e history of flu-like il hich e NEISSERIA .
in . ith one-week history of flu-like iliness w ich has eien:
sly fit man presents wit . Worss Be opertios:
”ﬂ“ﬁ”ﬂwmmﬁ_ nusﬂ. His temperature is 39.5° C with s.am:.qm.w ﬂ_. 1 wo:m:m. %%ammmn__ qmmgaﬂ%h _a_uo.‘.w: P L _
to. His chost X1ay shovs € e mottied shadowing in both lung fields. A diagnosis of 0 ped - o IOvi otoxin consist of lipooli :
- T b o for il ol k& : i . Bean sha {Qxidase gositive =0ligosachharide 1
nn“:ﬁza specimens will be sent for culture to the icrobiology lab? What organisms are tp , Cultured on nﬂ.@_m.ﬁm agar * Growth inhibited b -
most likely to cause community acquired pneumonia in & young patient? (1+2) ; Bl nczﬂa SWMWS el

b) Cultures were positive for Staphylococcus Aureus. What laboratory characteristics wi| help

is organism? (2) [Annual 2017] .
el d female nwww*wtw a pyogenic infection along the suture line after abdominal surgery,

_u.:m is sent to microbiologist laboratory. A preliminary report of a beta-hemolytic, catalase-positive,

itive coccus is given. [Annual 2018]
cﬂ% Jost likely diagnosis? Briefly discuss three clinically important exotoxins produced

e Maltose N. meningitidis
= Ferment Maltose_—

N. meningitidis

this . (0.5+3) e
ES m_..oaw:wass!au three types of diseases produced by streptococcus pyogenes with one example Diseas€: |
for each. (2) o Meningitis « Meningococcemia
7. Pneumococcal pneumonia is diagnosed in a 24 years old drug addict brough to the clinic with ._=__ ortant —u-.Oﬂ@-.nmmm"
severe pleuritic pain, fever & cough with rusty color sputum. S P . : e
« Polysaccharide capsule e Capsule is immunogen in vaccine

a) Discuss its pathogenesis with special reference to the role of different virulence factors
this -
EM%&E%%@E diseases produced by Staphylococcus aureus with their
associated disease. (1.5) [Annual 2019]
8. Streptococcus pyogenesis suspected in an 8-year-old girl presenting with repeated attacks of
pharyngitis in the previous three months. [Annual 2020] P4 449 & 12
_ a) Discuss the laboratory procedures employed for the rmation of the pathogen. (2.5)
b) Give a short account of the five important toxins and hemolysins produced by it. (2.5)

_. Mode of Transmission: Airborne droplets
Pathogenesis:

in | Inhibitor of
~ | Enhances attachment to the membranes of URT by

|l

1 2 ..mM_BH e Siiff neck e Headache o PMNsin spinal fluid i
) : 0 MieaNE Y _ = emi orh _;._q_.\.“__.;...____“r.....ﬁ.&:.h_aaa.. insufficiency
. o . * DIC e Widespread Purpura . m%bmn%m&_
el PoriSeaamit w- In NS T . 3 — " ® 4%0“@3_9

_m ol s A..,....,i.._& Y b _ E_u.-oﬁo..q Diagnosis: iplococei
t - e, el AT M Gram stained smear E==——3 Gram -ve kidney shaped diplo
_ _ T | § OntesoTost m=h o

kst AT o v v M altose fermentation === +ve

k! A ). - Colonies E===) Grey colored on chocolat® agar
Bk er & | X agglutination test
Mmunofluorescence



ANWAR

%

N. gonorrhoeae

. LT 2 AR ic inflammat, i
Disease: ~~ neonatal conjunctivitis Pelv ory disease
Gonorrhe vy :
. ies: . P :
_auon_m:n ﬂ“%om“m_ o capsule rotein present
» No polysa o

: ; » Marked antigenic variay,
- membrane proteiney” : ariation
. Three outer m

Mode of Transmission:

» Newborns ml.mum._@_a.:::msci:
. Sexual act e
Pathogenes>: Mediate attachment to cell surface; antiphagacytic.
En n_uaa_o_ xin Cause fever, shock & other pathophysiological changes
Outer aaao. proteins >=no_.§oa of organisms to cells.
@38&8 Enhances attachment by.éleaving IgA./

————

At risk: Persons with deficiency of late acting complement components (C6-C9)
Clinical Findings:

_ Urethritis, Epididymitis, Dysuria, Purulent discharge u
| _ﬁaa__o..:o: Cervicitis, Salpingitis, Purulent discharge, PID, 7
' emensival osoing
newborn Purulent conjunctivitis .
aﬁoo._ag Arthritis, Pustules in skin, Tenosynovitis
Other mwh&aﬂ . Pharyngitis, ent discharge |
rmuo..ﬂo..« Diagnosis:

4 Gram stained smear C——=) Gram -ve kidney shaped diplococci
4 Oxidase Test ——)

a-: = .—” .
: In men, finding of gram éﬁaﬁg within PMNSs in urethral discharge.

1. A young fashion designer presents to the outdoor patient department with comp ine¢
urination, with discharge of yellowish creamy pus. The gram smear of this discharge was examin

would olymorphonuclear leukocytes. _
'3 a) How w _§=!§&.ﬂ§§=§§=oﬂ§aoa§.§i&

S0111+ Py detaile
Presented to infertility clinic for workup for her infertility status. Her iné]
fallopian tubal blockade. She gave history of mucopurulent vaglhy
Istory of similar creamy yellowish urethral discharge in her husban®
_ _-5%59.8&? [Supple 2011] _vmﬁln 28
HH8M responsible for producing this clinical s 0. (1)

closely related __ssuﬁaeo%: Describe the role of vaccination for g_.,w_ e
425 823

micturition,

. He i s
discharge revealed pus cells with intrg S otherwise i

cellular gram.nggqyye So0d health, Gram-staineq
s . tive o Smear of
a) How would you proceed in the jap for identifying _M.M _Mn wona__ (Annual 2012) P3430 @.mm
p) Name other intracellular gram-negatiye coce acterium? Describe syst

(2

tient comes to hospital with co ;

N.o_wan%ﬁ:o::n_omq neutrophils in his Om:_uw_m_:"m of fever, headac

a) What is probable diagnosis? 8 U2 Wm Y26 .

b) What lab tests will be used to make a jap, diagnosis? [Annual 201
5, A 25-year-old female was brought to hospital because of sudden c;,sﬁ
headache. On examination there is stiffness of neck, iregularly sha mwm hymosi
flat lesions scattered over body. Her temperature is 400 C. BP is 40120 o nm: Puso s fa0min
. _m. _.:.5.

of high-grade fever and
Culture smear of CSF showed gram Negative diplococgi, [Supple 201 5] B¢ 1@
' 43

a) What is most likely diagnosis and bacteria causing it?

b) Briefly discuss the vm.somm__._mm_m of this clinical condition,
6. A 5-year-old child develops high grade fever and heada
Pediatrics emergency room. On exami :
performed. Preliminary report of cerebr
bacterial meningitis. [Annual 2015] 855

a) Name the possible om%m_:_ﬂa ,_mwno:%_m

b) How will you proceed in the laborato o : :
nb,._ummﬁ_qm organism? (3) diagnosis and establish the
7. A 20-year-old boy presents with Purulent urethral exudate and dysuria for |
smear of pus discharge shows a large number of Gram-negative intracellular
of Neisseria Gonorrhea.

a) Briefly discuss its pathogenesis and name another important sexually transmitted bacterium
and the disease produced by it. (2+1)

b) Enlist three clinical complications of th
[Supple 2016 held in 2017] RE€4 P 4242y .

8. A 25-year-old patient was seen in eme gency department of hospital with fever, headache and
stiffness of neck. His Kernig's sign was positive. There were petechial rashes on his body. [Supple

2017 held in 2018] Q& wmulq

a) What is the diagnosis? (1) ,
am-Negative diplococci, how would the diagnosis be confirmed in pathology

or disease in him an

d give its portal of ent }
ry 1o further confirm th u Jabigh

ast two weeks. Gram
diplococei suggestive

s infection seen in women and one in infants, (2)

_nwvo_qnmm due to Gr
ratory? (4
9. Discuss _n". “=<ma=um=o_..w for diagnosis of Neisseria Gonorrhoeae. [Annual 2018] ﬁu.wu.umﬁ
10.A young man with sign & symptoms of meningitis is brought to the emergency. Gram smear ol
CSF shows a large number of Gram-negative diplococci within the neutrophils.

3) What is the most likely clinical diagnosis? Give its laboratory diagnosis. (1+2)

b) What is Ophthalmic Neonatorum & Reiter's syndrome? (2) [Annual 2019]




| h&siasnaoaoﬁﬂ BOBIOLOG
vl — POSITIVE RODS Clinical Findings:

————_  ‘jnhalation anthrax

__".m.awﬂe_n»mﬂ_:m_ anthrax . i
Laboratory Diagnosis: Abdominal pain
& Gram stained smear r||lH|Jv Gram -
& Blood agar C———)> Non-hem eﬁ_m MM_%WMM._: chains -

& PCRv"
& Fluorescent antibody test
——————— A
'« CORYNEBACTERIUM e
'« LISTERIA o Ty B. cereus
'« GARDENERELLA Emommow@mm Poisoning / -
._.-.m:m:._mmmmo.ﬂu Spores on grains such as rice
Pathogenesis: o

_. Adenylate cyclase —s TcAMP

Olera — cAMP

orte in the membrane = _.mxuon ions — Outpouring auh_co% l_.oc_d_ﬁ_“__ﬂ“
5 2loxin=> acts as a supra-antigen within GIT to

< B. cereus

dings:
ttion period | Vomiting, Nausea
lion period | Watery non-bloody diarrhea

o Rods with square ends

» D-glutamate capsule : : CLOSTRIDIUM
Species:

* C. tetani % C.botulinum  * C. perfringens % C. difficile

. i C. tetani
Disease: Tetanus

:.nz.mn @

1 =
Ortal of & F'Y: Wound site
2nesis:

tative cells at the site of wound.

the proteins involved in mediator release fr



Strong muscle spasms

+ Tetany ]
o_‘ :ou_ﬂ. nos
—hWo_ﬂﬂ__w ogo_coo__on_ or serological a_mmu:w«wao:m:o appearance of ten
‘) == | ilEan_E

Disease: Botulism
Habitat:
Mode of
Pathoge

ransmission: Ingestion of improperly preserved food

g PISS = WIvY
Clinical Findings:

+ Flacecld Paralysis
« Diplopla

\* 111

Dysphagia
Resplratory muscle failure

rere L...m. ol
Laboratory Diagnosis:
« Not cultured

___ & Mouse protection tests === Demonstrable in uneaten food & patient's
! sarum

* Food Polsoning

"« Automoblle accident®

- Ampicillin
, v.m..ouo:oa_u.

OLOG)

Clinical Findings:
e Pain 37
« Cellulitis ; M_ms.m ! _._
s« Hemolysis undice IEB@m:m_mm_: 3
. Qm_-_@__.m:m mEma tissues pe

Laboratory Diagnosis: _,...."

Gram stained smear =) Gr )
am +v ¥

Blood agar C——=> Doypje sore Qﬂ m”oam :

Culture E==) Organic a molysis .

cid pr, ‘
Sugar fermentation reaction < CLo" anaerobically

mnﬁo_xm@aﬂ“vogo.
action of Lecithinase. nies produce a precipitate

FEEEE

in egg yolk agar by
Food Poiso
nin
Habitat: Soil 9
Transmission:
« Ingestion of contaminated food
« Heat resistant spores survive cookin
Pathogenesis:
» Enterotoxin acts like Staphylococcal ent i
@GIT to stimulate release of(|L-1 ¥ __..m.:,,maaox_: =>acts as a supra-antigen within :
Clinical Findings: i :
» Watery diarrhea with cramps

g & germinate

* Vomiting

C. difficile
Disease: <
+ Antibiotic associated ﬂmm_pnpamauazocm colitis)
s |Nosocomiallcause of diarrhea i
Habitat: Human Colon_
an___oa_uu_o:" Fecal-Oral route
re-disposing drugs:
>:__um2_nu suppress :o_.:mm_ flora;
* Clindamyein o 3" generation cephalosporins ~ » Cancer Chemotherapy

e Fluoroquinolones « PPls




Clinical Findings:

’ associated with : : Fever
P w&ﬁ _..%__ membraneson  * .p_uqoé:m_ pain . ._.aﬁo...smmmno_ T o
g i
colonic mucosa ! on LISTERIA MONOCYT -] |
atory Diagnosis: Z jsease: OGENES E
Labor imen ——> Presence of exotoxins Dise
& Stool specimen « Meningitis * Gastroenteriti § 5
4 PCR is e -
4 ELISA jmportant Properties: e e
& Cytotoxicity test » Gram +ve rods o 5 . .
s . « Exhibits tumbling movement . zn””_.JMMM:_m:% or L shaped formations m
" "CORYNEBACTERIUM DIPHTHERIAE Habitat: orming ;
B emale genital tract |
Disease: Diphtheria E . : Y _GIT
ransSmiSSIon: Ingestion of unpasteurized mi 2
Important Properties: pathogenesis: pasteurized milk products 3
« Gram +ve rods o m@mnmnbuﬂmmﬁuno ¢ Non-motile » [ The pathogenesis of Listeria depends on th ISrAa Tk a
» Club shaped. « Arranged in palisades ¢ Metachromatic granyg survive within cells, € organism’s ability to invade and )
i ; ~orinVorl shaped » Invasion of cells is mediated by internalin made by Listeri :
Habitat:{Upper Respiratory Tract _ surface of human cells. isteria and E<cadherinonthe ||
Gaton. i » ‘Upon entering the cell, the organi ; d
Transmission: Airbome droplets escape from the phagosome _hmom ﬂ*ﬂﬁvmﬂmﬂmﬂm,ﬂwﬁq_aﬁ.? which allows it to k!
Pathogenesis: ‘the phagosome. +\hereby escaping destructionin |
» Produces exotoxin. > ...Eﬂmam Eo.aonﬁonmamu can move from cell to cell by means of actin rockets
» Invasiveness of organism. s e o Clinical Findings: :
> ﬁ.@% — ADP-ribosylation of Elongation Factor-2 — Inhibition of Proten During pregnancy;
. 0 mMo:_o: e  _Premature delivery |
» Pseudo membrane in throat caused by death of mucosal epithelial cells. ® psis « [Influenza-like ilinesslin i &
Functional Domains; & Gastroenteritis; Eeeliiectod mother :
_ e naticaetivity SR Eovar * Myalgias + Watery diarthea
ng (B) inding of toxin to glycoprotein receptors.  Headache e Vomiting + Abdominal cramps
~ Clinical Findings: : | Laboratory Diagnosis:
{ « Fever .- « Thick, gray, adherent pseudo- | % Gram stained smear ——=) Gram +ve rods

membrane oyer _ % Blood Agar === Gray colonies with narrow zone of p-hemolysis

% Sugar fermentation test

on ¢ Myocarditis % Nerve weakness & paralysis - GARDENERELLA VAGINALIS
Di h_ﬂ“w" _ Disease: Bacterial vaginosis
| ﬂvm Gram +ve pleomorphic rods Important Properties:
: ray a_!* colonies Gram-variable rods Thin gram +ve cell wall
ceIeh granuice Clinical Findings:
% . o . * Malodorous, white or grey colored « Mild itching

N . T 1 vaginal discharge with fishy odor . Morbidity & Mortality in new bom

8




Pmcoﬂn“mnon_o exa === ﬁ;.:.m;olm_._mw,..mum:m_ epithelial cells) Cove
4 Mic : &

i ia m.:m_ discharge.
: ?p:.wmn.mzm in vagl e
& pH == greater than 4.5 ﬁ
—UNIVERSITY QUESTIONS

dmother in S.ao_w village cow dung to the :Ec,,mnm,_ stump of anew born. Chilg
1.A gran scular spams pronounced arching of back and dies of respiratory failure afte

develop,

mu _
—m.“ﬂwﬂ— 2007] mw . 2Fﬂ. Ta Wegl,
a) Name the most likely etiological agent.

b) Name other 3 bacterial species of the genus and diseases caused by them.
2. A 7-year-old girl is brought to pediatrics emergency with E«mm of 101.5'F, sore throat, mMalai
and dyspnea. She has an incomplete vaccination history. Physical examination reveals nmz_aw__
lymphadenopathy and whitish membrane covering most part 2%.:..53. [Annual 2009]
a) What is the most likely diagnosis and causative agent? S\ , ﬂm Qe
b) How does this microorganism cause this presentation?
c) What growth medium is used to identify this organism and how does it appear on culture?
3.A 60-year-old fell and sustained a deep wound from a rusty nail that penetrated his leg. Althoug;
the wound was cleaned, the next moming he developed fever of 102F. his thigh became paini,
and swollen. In the surgical emergency, he developed crepitus (gas in tissue). The exudates of th
wound area revealed gram-positive rods. B,20  P423
a) What is the most likely causative organism? Name three other members of clostridiun
species. (2)
b) Give:
i) the disease caused
=§.§i&§n factors
iijaction of toxin of different members of clostridium species. [Supple 2010] _
4. A 50-year-old male meets a road side automobile accident resulting in compound fracture of hs
femur. He was brought to the hospital from his village. Next day he developed foul smeling
%#ﬁ the wound, crepitations in the subcutaneous tissue occur. He developed high gra
went into shock. [Supple 2012, Supple 2011] §29 2@
ﬂwwﬂwﬂﬂtjs responsible for this condition. (1)~ uﬂ. _
B Bonlo sl e oSt <o e e A o]
department complaining of difficulty in speech oo s pooon'e ° isul
problems with sifind went inko peech and swallowing. She soon developed V !
labored. She admitted eating rancid ¢ oo_._..ﬂ-% bulbar paralysis. Her respiration also U@nma_
a)Whatis eﬂo pathogenesis of her iliness? ﬁhﬁa .mwo&:n. Hﬂaﬁu_ - _.
b) Name the other pathogens : > !
oﬂ:)” humans. (1.5) belonging to this species of vﬂ:m and diseases an:nmag_
6. Al ized child of remo o
gﬂﬁsﬂ_ﬁﬁ. (develops fever, sore throat and cervic?

‘was made. E

organism of this child's fliness

2013

atient of acute lymphocytic leukemia with fe
tration of amoxicillin therapy. What is the _._.,om.,“.wﬁ ol
e cause? (5) [Supple 2014] B LI - Py Dl
5. A 4 years old girl is brought 1o the emergency with history of
R ever
Her temperature is 38.6° C and her voice is wﬁﬁwmw_omhmmhm is mgx._ocw.m umﬂnﬂ
a with gr. ; ! ination
u:m;ﬁomm_ m_n_mﬂ L _:mwom:zcammﬁﬂ.aa:m coating the tonsils mx,m_._oh.n_sésx revealed tonsillar and
There is cervical ymP pathy and lungs are clear. [Annual 2013) w2 and soft pal
») What Is most likely diagnosis? Name the causative oren. 2015] B, Sy i
b) Give the o“,umnﬁo,_._mznm_ of causative organism and _;muwo:x_”.:.__._:*,: .. .um,ﬁ wn.q
evelo 5
& <o::m_r.“:_._ﬂ_mm:o: mmwwom__mmﬂ%ﬂ_ﬂmom of gangranous necrosis c-M _MMS.
wound con o bulla appears produci ompound fracture during a road t =_mm..._mﬂ I vou tohoing
and f uid fille pp producing subcutaneous crepitations ¢l faffic accident. A largs gas
[Annual 2016] D62 PALUUS - 088 to he area of gangrene.
2) Name the causative organism and give the most likely dia
o) Briefly discuss the pathogenesis of this organism. (3) el
10. A l_o-<mm_..oa male child is brought to the hospital emerg

v -
nhpom_ummﬁm develops diarrhea after
€ agentand what disease

Her _n._a_._:_n.m:o_.._ mﬁm_cm_mcﬂ._x:oé:_o_._mx

8 Eam, for 4 days,
Neic and ill looking.

sore throat, 3mm.amo_._m._ dysplasiaand dyspnea. On mxma_jmﬁ__%,__..e\ with high grade fever and chills,
along with are ish e adherent pseudo-membrane over the tonsils. [Supple mau M :mmf P

a) What is the most likely diagnosis? Give the mechani i
_umgomm_._. - anism of disease dewv
b) Enlist three complications associated with this disease.
11. A m:ﬂmmqw old _.uo< Qmmmam with a severe sore throat & fever in the pediatric OPD, O
axamination, a grayish exudate (pseudo-memhrana) is se : =
smear show maﬂ_‘uoms.__cm club shaped rods. [Annual Namam: mrmhﬂ_wm _ﬂbo_..m__wwmousme:x. Siam
a) What is the likely cause of the boy's ph itis? Gi i icati
o el y's pharyngitis? Give two importait complications of this
b) Name two Gram-positive exotoxin-producing bacilli & their mode of action. (2)

in 2019]
elopment by this

S_.ﬁ:mauﬁnm over the tonsils and tho?}
ss? What is its appearance Of gra

) oftoxin produced by this organism. What is 1 |




r ........m....:a%: bacteri hesi - -
mgg lhzmm >-—.—<m ” ocw » oOnce & mﬁn M.ox._:mw_ w_wﬁmmwﬁgmmmﬁﬁwﬂmﬁwwm M_,_“:_n: actto cause diarrhea.
. - produces  abile toxin C— stimu o
SEUATED TO ENTERIC TRACT 5" Hetisbe e = simite stonic e
ﬂm;._.m.o : T >.F=<,M._Mm Mwo_mmo —* 1cAMP — oy”;__wsnn”,w phoryiaset—

Phorylates ion | i
B i Dhaseho Yiates ion transporter in the membrane
W invasive strains of E. coli

Entero-
invasion of the epithelium of large intestine, causing bloody di
accompanied by inflammatory cells in stog 9 y diarrhea

e _nteronemorrhagic strains of E. coli
_ux:.sbm__k WITHIN i  OUTSIDE THE i

THE ENTERIC TRACT (il ENTERIC TRACT

SHIGELLA KLEBSIELLA- Hemolytic Uremic Syndrome
ESCHERICHIA ]

SALMON o ENTEROBACTER- | (@glrwhen Shiga toxin enters the bloodstream
3 Mﬁhvﬁbmpo._,mm SERRATIA GROUP

> ane Death of endothelial cells of small blood vessels in which
PROTEUS- assing through the damaged area distort & lyse.
HELICOBACTER PROVIDENCIA- +» Thrombaggopenias+ Platelets adhere to the damaged endothelial surface.
MORGANELLA # IRenalialugel> Death of kidney epithelial cells.
ommn__m.ogoim Urinary Tract Infections
P yesrof Ercolicause UTIs.
BACTEROIDES ook :

» Pi :mcm adhesin proteins that bind to specific receptors on the urinary tract
epithelium.

e, Systemic Infections
g , eningtis #( Capsule ==—=> Neonatal meningitis by K1 m::mmq
guﬂwmm&ﬁé. Tract Infections « “Traveler's diarhea mmﬂkﬂlmmﬁmhrm 4\ Endotoxin) HV Sepsis such as fever, hypotension & DIC
3 : . & diarrhea . | ——
» _Hemolylic. uremic s/ Bigady ST

Laboratory Diagnosis:
. : 4 Gram stained smear ——=) Gram -ve rods
LU I % Blood agar E=—=) Round colonies
's agar E==—p{Pink colonies |
...e- Lactose fermentation .
| ¢ AMB agar llllv Green sheen colonies , :

\Features that distinguish E. coli from other lactose fermenting gram -ve rods; e
' ¥ Produces indole from tryptophan ¥ Uses acefate asits pnly source n)
¥ Decarboxylates lysin v Motile

r.
SALMONELLA

ndotoxi hree ex0toX™ BPecies:
« Endotoxin e & 2x0t0 es:
cause watery diarrhea.

g.!oﬂi_ OC & Hemolytic-uremic syndrome.
- - 2 A : - H N

ies . typhi, S. paratyphi

Disease;

L

Typhoid fever ~ * Osteomyelitis

L]




OLOG

t Properties:
P . _a—uo_..nm:
_avolm:n properties « Three antigens; , Gram -ve rods - Nondaciose fermenfing | g
. Gram-verods i, O or cell wall antigen, , Donotproduce H28  « Non-motilg * O.antigen in the cell |
« Non-sporé *ozz_..w ool ii. Horflagellar antigen, Habitat: Human Colon wall | 8
B . Donot ferment |2 _ ii. O.m..vmc_mq Vi m::m.mub..::_m_._amu ._.qm:mq:mmm_o_.: Fecal-oral route i §
o [Motile. o Q athogenesis: __—. ' 8
% . ma%mm\xwmlx P 5 Havelvery low ID-50,)ingestion of only { |
...B:m_:_mm_o:" Fecal-oral route » mzﬁm__m___l. nvade the cells of mucosa of distal A i
= : i tion accompanied b s . §
nesis: » lLocalinflamma P y ulceration, ' 1
- Pgheis : clinical Finding: ) {
G . Fever » Abdominal Cramps e \Diarrhea (i e g
| aboratory Diagnosis: \Diarthe frst watey, then by ) :

& Gram stained smear T——=) Gram -ve rods

P u_m.;mrw”hmﬂw_.“mm_v .p_xmﬁ.__w slant & acid butt with no gas & no H.S

& MacConkey's agar or EMB agar . i i
T —=) Non-lactose fermenting colonies

Qﬁu e Mfr - %m blue stain of ﬁmmﬁ.wrmmﬁﬁ

Comparison of Salmonella & Shigella

] Salmonella Shigella
 Gas production from glucose fermentation No gas production
i - H:5 production No H
leodss —Wiotle S
« Patients with chronic d g .
Clinical Finding: = : .
+ Diarrhea (with or without » -Fever . Enlarged spleen . ~ VIBRIO CHOLERA D
blood) — « Nausea o Leukopenia Disease: B _—
. rose « Vomiting o Anemia Important Properties:
colored macides on * Abdominal‘pain * Gram -ve rods e Curved, comashaped  (Oxidase +ve |
s : | Habitat: tyman Colon, Shelfish)
. Transmission: Fecal-oral route

smallintestine by organism & secretion of nterotoxin.
hierence to the cells of brush border of gut by secretion of

> Adenyiate éyclase —» JCAMP — Protein kinase — phospharylates on
int aﬁaw_.w:m ~. export fons —» outpouring of fluid — Diarthea

ey Qm:_wmm o Cardiac failure » Renal failure
’ o Acidosis o Hypokalemia
Labg Acidosis

ry Diagnosis:
m stained smear E=——2y Gram -ve r0ds

o

% Gra

-~y




ANWAR M

._QDD_O&Q.w

® ..a & acid butt with no gas & no Ha2S
colorless. colonies
ulcer.

ge to :,Eoom.m.w = -
—4loss of protective mucous 8& e '
0=-.=nm_ Finding: ting — Gastritis & peptic

acute- & convalescent-phase sera P . Recurrent.pain in the.upper abdomen E | §
_ Pn_un.qmnog_ Diagnosis: OMen, ¢ Bleeding.into GIT m :
_ P _2933 mﬁm.mﬁmn smear ”n._v Gfam .. _
o " | ;. !Urease te HV R -ve rods _ 4
o YLOBACTER JEJUNI o R ; i | B
iy Al y e - pr est . - ﬁ” i B
Disease: e _ - he stool 1§
S ierocollis. . Guillain-Barre syndrome | ) _M : m
important properties: - B J £ 3 . gy pesent . WM csmverog | §
o . Gram -ve rods o Oczma.ooamoqm Microaerophilic (grow i e e P et ease will cleave the R i B
- 56 Ve shaped best in 5% 0xygen) _ URICE. ENTERTC ,ﬂ?ﬂl_ : _ || 3
: Habitat: Human & animalfeces , KLABSIELLA 14
_ Transmission: Fecal-oral route | pisease: . _ m :
s pathogenesis: = n » [Pneumonia |\~ - || &
> _sﬁaa:o*a:oommo%g organism, but does not penetrate. > __ jmportant Properties: Tl { m
» _sa-__.ﬁﬁno:.oﬁ intestinal mucosa. R." Gram-verods  * (Large polysaccharide capsule e ;
Clinical Finding: _ ‘ lle ) Striking mucoid
. %&Eaﬁ&g « Bloody stools « Reactive arthritis | Habitat: Human Respiratory tract; Enteric tract SRV | @
. Guillain-Barre syndrome . Abdominalpain  *® \Reiter’s syndrome _, Transmission: — =
Laboratory Diagnosis: » Aspiration = Respiratory.dr L .
- g%ﬁ&i Gram -ve rods | Pathogenesis: viru et ymmﬁml-.. Ascending spread of fecal flora i B
st b e | Glinical Finding: lence factor —f antphagocyt ) | |
= ng: ° - ! |

resse tesh € j amga___muuaa_._owm a thick, mucoid, blood . :

Laboratory Diagnosis: oody sputum (%gurrantjelly” sputum).

g e
olonies

% MacConkey's agar or EMB agar E actose fermenting

DiseaseTTis >
Important Properties:

* Gram -v
e rods e Motile « Produce enzyme

Inu_ﬁ..! « Striking swarming effect sphenylalanine,
._.—mzm_.z._”:m:m: Colon, Water, Soll
SiON: Ascending spread of fecal flora

Sl infecti + Septicemia
. R =2 L ~ — .. o . - i - =

s



—
_ummCUOZOZPm &Q&@@w
. i e:
m_mﬂw_m . . Sepss  ° Melioidosis
. Ventilator associated pneumonia.  ® Pneumonia » Urinary tract infectiq,
g iratory Tract « Cellulitis .
%«&Swv 2
important Prope ies: .
. Gram -ve rods » Oxidase +Ve. s @m&muumwﬁ%m

« Ableto @32._5 water due to X)

. Withstand disinfectants

Habitat:

« Soil & water ¢ Human colon = Upper respiratory tract = Skin _
Transmission: _ _
» Fecal contamination = \Water aerosols |

Corneal infections
Chronic lung infections

» Ventilator associated
u:ocao:wm

?f%

BACTEROIDES /- .
S A?p _
@..O@AOQ 7

pisease:
™ gepsis . * Abscesses . —
__._.__uolmzn Properties: *  Peritonitis
" Gram -ve rods *  Non-Sporing forming
robes

abitat: FEe0 o)

._.qm:m.‘:.mmwo:” Spread from the colon to the blood or periton
eum

Rt L sk T i P

pathog .w:m.....,..mm” Components involved;

T Bt S
Clinical T R
; wma_mﬁﬁomwm wwmﬁwwmmggmm ¢ Necrotizing fasciitis

Laboratory Diagnosis:
& Sugar fermentation L —
&4 Gas chromatography

[ UNIVERSITY QUESTIONS |

1. After recent flooding in a slum area of Faisalabad, there is large influx of pati i
: - ! patients in the
M"”w_m.m:o« department of DHQ hospital with specimens sent to lab being classical rice water
a) Name the most likely etiological agent.
5 b) Give the un._rouoanw_m and lab diagnosis of this. [Annual 2007]
.%amﬂw_” m*un?_m U_.wm,.:sm_ age are far more prone to UTIs than men because of shortened urethra.
e n__wmmn ain o_dm_‘. of frequency which cause UTI in women of child bearing age.
W s_..m actors predisposing to UTI. [Annual 2008)
e %mw_oh_:s..,m:m, who qmnm.:.:« 3:_33, Joam from trip to Pakistan after preparing report on
i iy %. an goes to physician complaining persistent high fever, malaise, constipation that
%_maen 2 r a week. She recalis that the fever began lowly and then went up to 41° C. PE reveals
2) E:Hsu een and tenderness of abdomen with rose colored spots. [Supple 2008]
infection organism is Somﬂ. likely to cause this condition? Name any 3 method to diagnose
b)A mmowm.cmma E 3..@ organism _
4hans _wﬂma with this organism, give any 2 virulence factors and their effects.
of pe ;oﬁmwnm.osm abdomen was brought to emergency department and was a.wa:ﬂ.mm,nw a %w_ﬂ
developed iz%m.:.:m. wm:_m_ resection and ileostomy weré nwama out. _nga,”hm w* gﬁum 4
and mmagwm_ nitis, high grade fever and went into shock. Discuss BSMWM " :
SATa “ es in causing peritonitis after abdominal surgery: ;::_._n_w wo - metingiis and
dis the :mﬁ:mms. was delivered by a midwife at home. Within a day she develop
2) Name ?_owc. [Supple 2010] :
b) Nam common organisms which are likety to cause
(1.5) 8 three risk factors which increase the chances ©

this disease. (2) 1o i
f a new born acquiring this infection.

£ : sm. (1.5
IName thres laboratory tests that are helpful i denifying the causalive 0rgansT: (18

B R S T




ANWa

e <Iv healthy 12-year-old boy came to the emergency room complaining ~

Wo ”n_ @ﬁﬁﬂﬁﬂ__ﬂ wsa wwao_._..w%m__ pain for the past 24 hours. He was anuric for 12 :ocmmwrﬁe g
examination was unremarkable except for dehydration. His mother does admit to cookin uwﬁsm_
a hamburger using meat that has been sitting on the kitchen counter for _wosﬂ_sw IS son
examination showed evidence of Sa...owa qmam._ .E:o.,oz and lysed blood cells. [ Annual < M_og

a) Based on the symptoms and family activities, what organism & strain is the cause c“ :
disease? (2) g LI thig

b) What unique complications can be caused by this organism? (3)
7. A villager was brought to the emergency department in the state of severe dehydration, |
history of developing profuse diarrhea without biood, nausea and vomiting followed by featyres
fluid loss. Doctor on duty quickly examined his stool specimen microscopically and foyng Sz.m
organisms with classical darting motility. [Annual 2011] .

a) Describe the lab diagnosis of this disease in a systematic stepwise manner. (3)

b) What is the pathogenesis of this disease? (2)
8. A young female with cystic fibrosis gets exacerbation of her bronchitis with cough. Abundan
mucoid colonies were grown from sputum after 24 hours of incubation which were gram
oxidase positive and motile. [Supple 2012, Supple 2011]

a) Describe growth and cultural characteristics of this microorganism. (2)

b) Give the clinical spectrum of infection with this microorganism. (3)
9. A 30-year-old male comes to hospital with complaints of severe headache, high-grade fever tha

followed a step ladder pattem. He is constipated. On examination, he has tender abdomen with
rose spots. Relative bradycardia is also present.

a) Name the bacterium responsible for this condition.

b) What is pathogenesis of this disease? [Annual 2014]
10. You are a medical officer at camp for IDPs where an outbreak of diarrhea occurred. Patients
complain of excessive watery stools with no bleeding. Gram stain of stool showed curved gram-
negative rods.

mmz

€ Qavg

-Ve bacill,

a) Name the most likely diagnosis. Name the causative bacteria.

b) How it can be further confirmed in lab?

c) Briefly discuss its pathogenicity. [Supple 2015]
11. Several young children in a refugee camp presented with fever, gripping pain with repeated
passage of blood and mucous containing stools, The crowded living conditions of the camp sugges!

person to person contact. Non-mofile, gram-negative bacilli producing non-lactose fermenting
colonies are isolated on selective media. Based on these findings,

8) Which disease are these children suffering from? Name the etiological agent. (2)

i-l‘n!it irom 2 vilage in the province of Punjab presents with sudden onset 0
— rice water stools with flecks of mucous. CulV"
[Supple 2016 held in 2017] il
discuss the mode of action of its enterotoxin (exotoX"
employed in diagnosing this infection. (2 _
5, Wmohadenaa? Jrad fever i&:n_uﬂu_u_oa :omhm.w:o moo:m:um__a:ﬂ
nopathy &rose spots on abdomen are observed in the S6¢°

#igﬂn.m!.na

of this infection, What can be the possible complication® J

Gt ey

e the gold standard laborato
mﬂoﬂwﬂmmmm on TSl agar. A.m.mw [Annua
pat patient was admitted in a hospital witn high
G.n_woma_m and hepatosplenomegaly. There Was
cuamo_._..m:. His CBC revealed leukopenia. [s
8

ry -mﬁﬂ *D_.
12017)

diagnogis of o ase
Gnosis qf this disease 5

nd 'eaction qf this
 Malaj
Smnc_oumuc_mq e 5€ ang no:m,__um__o:_

2) What is the aoﬂ”_mxmﬂ diagnosis? (1) cw._u_m 2017 heig i Ns_m__amm SPOIS' on his guw_ M”M
s i e st and socond e, 52380, Menton y,
mmowﬁwm:a present late to the hospital. (@) - \alve the Serologic .mwﬂu “wﬂwﬂwcﬂoa likely 10 give
16. A boy has cramping abdominal pain, He is Passing stog| o] '8 1o diagngge the
nmh_w.z ame three microorganisms responsible for exu a2 ining _uc.m %8lls ang rgq bloog
of blood in stool. (2) ISease resylj

ng |
p) Give the _._.nn:m:__m:. of mozo:. of Shiga toxin, (3) [Supple 201 . 910 the appearance
17. A 65-year-old female presents with dysuria ang hematuria, o:_:w held in 201)
_mqsmm.*mqamaﬂ__._a uﬂma-umomﬁzm motile rods. What wij be the J of the uring sample reveals
infection by this organism What is Hemolytic Uremic By Ndiom %m hogenesis of urinary tract
18. a) How will you diagnose a case of bacillary dysentery in the _m. (2+1.5) [Annual 2018)
b) Enlist four other dysentery causing organisms. [Supple mamaosaﬁ
19, A 50-year-old man develops intense rice water di e
stools are thin & watery, containing flakes of mucous
rapid uas_& at the mc;mom of m_x.m_sm peptone zm.,hm w,_..m_maom_ __upwaﬂ MM_._m_._wwﬂ_oo_ mc_s_m reveals
responsible for the diarrhea. What is the mode of action of enterotoxin ::,___ microorganism
[Annual 2020] Of this pathogen? (142)
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ANWAR _S‘gowa_. o
L

e factors;

sa.._.m:o m__nao:»o:m hemagglutinin Provide attachn
ent

GRAM = NEGATIVE RODS .ot S

enylate
—EE amages ciligtaq ... case
.—_.o wmmv——ﬂ>._-oz< .—._ﬂpﬁ._. _.=mnm_ Finding: &d cells of "eSPiratory tracy
wM;.—.mo - el Acute tracheobronchitis e Wmc_soﬁoma
[} i L
, ONS anoxia evere Paroxysmal cough * Mid Upper
IPN:O_U_.:_-CG INFLUENZA aporatory Qmm:om_ﬂ : wﬂwﬁmw Tract
. ion from nasopharyn
Disease: ~ - Sepsis * Upper respiratary tract infections H WM__,M.Q_MWM:@O: Bm%_caé gesi Syate
« Meningitis . + Pneumon . o & Fluorescent antibody staining
R e, Conjunciviis. ° Siusife fgws 12011 4 PCR
Important Properties: + Growth on laboratory media requires addition of _lmm IONELLA PNE UMOoP HILIA
« Gram .swnx.w heme (factor X) & NAD (factor V) for adequate pisease: m.:m::.o:_m.
> %a% energy production |mportant Properties:

Transmission: Respiratory droplets e i s Gram e, U e onang
Pathogenesis: Virulence factors: g cysteine for growth n cuture
: > b . Endotoxi B ._.Eq_m.:_mm_o.:. Environmental water sources such as air conditioners.

e raiease — degrades secretory IgA — facilitates attachment | pathogenesis: Virulence factars; Endotoxinffipopolysaccharide)
> & e SV T = : » Portal of entry is respiratory tract
e Soming estabiished in URT, H. Influenza can ente f bloodstream) » Pathological changes primarily seen in lungs.
> ia) & % » Insevere cases, bacteremia occurs, accompanied by damage to the vascular
inical Finding: : _m:aaﬁ.__m___mq: in multiple organs, especially in brain & kidney. z
Clinica o feaane ol amen : Clinical Finding:
T o Sinusitis . O.Mw%..omﬁ:o m_:nmamn mﬁnﬁ » Vary from mild influenza-like e Proteinuria  « Mental confusion
o Stiff neck « Ofismedia * Redness with bulging of tymp . symptoms to sever pneumonia s Hematuria s Non-bloody diarthea
« Drowsiness e Pneumonia membrane rmﬂ””aﬂm :M-uc«:.mi cough s Pontiacfever « Atypical pneumonia
Laboratory Diagnosis: aiory Diagnosis:
- ESD—W&Q blood (chocolate) agar enriched with factor X & factor V % Charcoal wmmmﬁ agar =) supplemented with iron & yeast

u M_éq impregnation stain
4 c..ho_.mmoma antibody staining
fnary antigen

LAsoyeg.. | UNIVERSITY QUESTIONS | =
o%. a.“__ 0 | ms_-g.iﬂm”oams has rapid onset of fever of 33° o_wzn_,wn_mﬂ___ﬂ%q%m.mﬁm%u_m 2009] &
S Sl * Encapsulated Which OCompromised. A chest x-ray reveals a left 10 - its properties on Gram
Transmission: Airbome droplets - emmﬂ_é. ﬂ:n:n::?:.. is likely to be isolated on sputum culture? GiV® 15 P
: c Ooiated i, ir effecs. .
—.u mnamm.mm.nm_m _ : - . 24 80-yeqr With this organism, give any 2 virulence factor® and “”mq_wm_am from attending 8

YOR-0ld man is gufrern e ires’ diseas
Yentiop, g from Legionnaire
" Whatis the organism involved and what disease
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ANWAR MICROBIO o
—

GRAM — NEGATIVE RODS
RELATED TO ANIMAL SOURCES

Diagnosis

Mode of
Transmission
from Animals to

Human

Source of
Human
Infection

Contact with Serology
animal tissues;
Ticks

Wound culture

Wiy

Z

_. " Petain Carbol g o
gm ﬂcmmNOCF%W“WPBEmJHWH%W__

m\mmamm" Tuberculosis

_auoam:n Properties:
Aerobes
Acid-fast bacilli

Di >
_auoﬂ_n:._ Properties: ;

, Obligate aerobe i (e Yott + Moladike Grgaurs Oye)

. Grows slowly — (>si-18h) ; OS._,., on Lowenstein. 1o

. Acid-fast bacill Catalase prody >'@in-lensen medium
cell Wall: _

gt vy Properties
‘the mww.w:ﬁa increased resistance to
~ Chemical damage D ]
o orcani * Dehydration = .
organism to grow readily Emaca._ma: EH_M%M_M iy
1 D

ing it from host's immuni
e aacsé.?% vl

QWmm .ma_vonw response to antigen.
e.C Mrpune response to bacteria.

; L I.alh.
._m_.»__ma_mm_o:" Respirato
.mowm,_w. %Sn_muommsu"

Sl i
_um__._oum:mm_m. “MHMMEQ_:@ = Poor nutrition = Low socioeconomic status
W g onte: ce fators; Cord factor ( rehalose dimycolate).
rganism primarily infet
> primarily infeetssmacrophages.and other reticuloendothelial cels.

ycob, i
» oamsmww:ﬁm_ﬂﬂﬂ tuberculosis survives in phagasome
uces protein (exported repetitive protein) that prevent fusion of

aerosol =4

ﬁ—_mnomo ;
> Es Me with lysosome
P Cape fro g ERP
z:“ m_ cmqoc_omﬂ.n_ egradative enzymes.
esults iAG
" Hoals 5, ahon focud in\jower Igbe o lung.
L Can le M:Eom_m ﬁ:o
P ad to: Lympe™
ressive o:
aaawm,@ disease . = / Hematogenous
v Bacteremia v Millary T8 dissemination

&mg Ve Bkidlion
\§3§¢

i




ANWAR MiCRog,
oL
2—(LT €. Oa )
v .OZm lesions

- = N%& .
Proteins: Josis necrotizing toxin (TNT)

« Tubercu sence of organism and host response
Lesions: Lesions dependent on ﬁMh“.o matory response and occur at the initial site o
Exudative lesions  Act

&%_&. " Contafcaseation pecrosis

« Early secreted antigen-6

Epithelioid cells and Langhan’s giant cells containing
v tubercle bacilli
« A tubercle neais

by fibrosis and calgification

:u with draining lymph nodes.

P

nu!‘w 1%“— = g |eslonid .r.
s . Sﬂgnﬂﬁ Mqozamsw_m. caseous contents and spread the
: $ Via tubercle bacilli « 2 osmme 25
«* To GIT, if swallowed

= Logher] &!Rﬂme.oads_:ﬁam_ organs, occurs when;

, _ « Immunocompromised

' Clinical Finding: 3

. mn.__aq « [Fatigue » Night sweats =« Weight loss
. = Rlsed $Wned s
Eﬁ% + Hemoptysis

s« Hemorrhage
« Fever « Weight loss

SICUlosIS « Local adenopathy
5 Painless ulcer o WRCS Wit -
““ WBCsinurine o .
i ¢ willout v.ﬁ&hﬁ%
Synpront eubide Lorge )

. Tuberculosis meningitis

3 3 7 %
h ﬂvﬁvga&ag N&g_sﬁmu
: = Visualized by fiuorescence microscopy

of radioactive

Bo A _

ICROE ibility & molecular Ema_”uv dete
r mcwmnmmmmm assay [=—) detect drug regieer ™
3Ly . id Amplification test o

5t (Act as Artiger, .
_ .E;m.qo:-mm:._am release assay (IGRA)
. qm::: skin test:

Dq@m:_.m__jm
Dc

Utationg |
tions j ch fOmosomay gen

\U

‘__i..w_nﬁ. ol (e
N e J«r__zn_ £

Yool w
{Clergnly ﬁ Waﬁq....ﬁa
.\_,nkg.%tﬂ
skin of forearm
urs. :

n the (urified protein)derivaive injecyeq intrad
: asure the diameter of _:ac_\mgne emally on
, Me

Umgmms,mm..um ho
tation: —
inter2e |nduration o Eﬂ more No kn
|nduration of 10 mm or more  High risk factors,_—
Induration of 5 mm or more- Deficient cell-mediated i
netic phenomenon: Delayed :%Qwo:m:_se reaction

own risk ﬁmﬂo-m

advantages of Direct Observed Thera
Useful in non-compliance patient.

5. Prevent development of MDR strains
3, Proper protocol of treatment observed by patient
4. Cost effective.

Multidrug resistance (MDR)
Development of resistance to at least two most powerf

s Isoniazid

py (DOT):

—

Tuberculosis

ul antituberculosis drugs;
= Rifampin

Extensively drug resistance (XDR) Tuberculosis

Resistance to isoniazid, rifampin plus any uoroquinolonesiand at least one of three
injectable second line drugs.

ATYP
M

ICAL MYCOBACTERIA

teria other than tuberculosis (MOTTS)
* They are called atypical because they differ in certain aspects from prototype
5 Mycobacterium tuberculosis,

"4Yon classification: Basis;

« Production of pigment

Pigment Typical Species
— lung
rium kansasil — !
I nge o Mycobacter yoobacterium
uaw_.mm_ozﬂ% MM_%E in disease simiar M ,
light tuberculosis arinum —» SWimming
h g A :gnovﬂnﬁ::_ﬂ m
(Photochromogens) ool graniora




p—— ANWAR Mg, L
e Mycobacterium scrofulace, S0Logy " 12 .
scrofula; granulomatous cervicg, 5 of leprosy-
lymphadenitis in children for m Feature Tuberculoig japy.
| ___——— et + Mycobacterium avium-intrace) : (Paucibaciy >
1} ulnm._w.iwl.\ : little of ao _M_an__:m:- or complex l%ﬁﬁ.ﬁﬁmmnmw ___L_ms Type of lesion One to five _wm_ozm s_,“ o
_ﬁoﬁvonj_.._o:- -+ immunocompromised persons =ﬂw:m destruction, -
« Mycobacterium uoncngmmmwf n__wmh_m Sk
EOmBBE S, MPonance in 7 of acid-fast bacill e
_33—__:0003“.33““@& patients & patients —.__-__.“51_ ood of transmitting ||||||I||I._|m|¢m||l|rl!l!rr|
with prosthetic hip joints and indwelling g Jeprosy.
catheters —ated response to M Brote
« Mycobacterium abscessus — Chronjg om.__a.u.& rae nt
lung infections & Infections of skin, romin skin test Positve S
bones and joints — Type of IFN Produce IFN gamma — [——5—egaive
. « Mycobacterium smegmatis — Part of : . Produce IFN baiz
P normal flora of smegma Laboratory Diagnosis:
e . 4 Diagnosis is usually on clinical signs and symptoms

B z ;mugm 4 Specimen "= Skin or nasal scrapings

4 ZN stain === Lipid laden macrophages containing AFB

Disease: Leprosy (Hansen's disease) : mma_oa< R Y e ronais o
4+ PCR
Important Properties: in ski
.._,._ﬂng grown in _muoﬂoqmﬁoq « Optimum temperature  © .oas_w _:lwm_.g e 1, At present, TB i _* b —_._Z_<m_mm_._.< LIUESTIONS
. : : uperficial nerves : nt, TB is a global emergency acrid to WH ill i i
+ Weak Acid-Fast Bacilli for growth is 30°C ol AL a) Mention 4 factors oo_._ﬁc:::m to ,ﬂ_m _,q,_u.omﬂ” a-mMmMme«m bl i gl

Transmission: Prolonged contact with patients of lepromatous leprosy : u_“__,uggo: 3 advantages of Direct Observed Therapy (DOT). [Annual 2007]
.m .r....:gg_om_m has a ﬁ.uo:.__.u.mx cell wall conferring many properties to the organism.
uw N hy _mh,m&__._n required in the staining process of ZN stain method?
Pathogenesis: 3 3 mmnﬂ_._..m complex lipids and properties they confer to M. tuberculosis. [Annual 2008]
# Organism %gbom__g with in; it of wmmﬂ_m million people die of tuberculosis and 8 million new cases ocour. Approximately one
Endothelial cells world's population is infected by Mycobacterium tuberculosis.

a) E ) ] .
#L&h...__h: Srale any 3 components of cell wall of Mycobacterium tuberculosis and give their

Schwann cells of nerves

h_ﬂ...oﬁ_ W:ﬁn_”:uﬂﬂwwmza by Multi-drug resistant (MDR) strains of M. tuberculosis? how do they
4, A 3. A
Mer wﬁmm_wmgn woman from Sindh presents to dermatologist with the history of ‘white spots _ﬂn
body, T o féveals multiple, asymmetrically distributed, circular, hypopigmented _mm_%_wso“oa___
“nterg, Th SIons are sharply demarcated with raised erythematous borders and m_amaamﬂ%
s_agaz%a lesions are anesthetic and hairless. Biopsy of lesion reveals granuloma

%) What :x?:::n. 2009]

8ly diagnosis and causative organism? Give fts 3 ¢

Loss of sensations i
skin lesions

haracteristics.

) K i
Erythema nodosum 3 __.ﬂq.ﬁhﬂw_u._w patient's condition differ from the more serious d,mwﬁuw_%_ﬂ:oﬁ%m_wm and
o X, omen presents wi -month history of progré " gputum culture
lerposum Tou T2Y Chest Presents with a two-mo o e of oSS Gt

by ™ 2Cic-faey shows bilateral cavitary disease SU ment when ex

. bacillus that is photochromogen (ma
amg | : ion. (1)
Mycobacterium other than tuberculosis producing such les

kes an orange pig




P

. . . . hzs\hx :&ﬂa.

hotochromogens with the lesion caused by it, 3 :
tuberculin skin test? (3) [Supple 2010)

local health clinic, nozﬁ,ﬁ_m_:_:a of fever and weight |
: last month. He also had a cough that 0ss gy
f his &Onv._ wel ] 5 produced Bafy,
nﬁqﬁ” Hﬁ%m physician orders for X-ray chest, sputum examination and a tubercuylin ﬁw:w_,no_aa«“
e positive for wberculosis 6 months ago. [Annual 2010] st. He Vg

i roommate k- ;
_:Hn with mo_._ the symptoms and laboratory results, which infectious disease does th
Based Patigyy

i 7 (2)
suffer from? What i the agent? (
b) What is tuberculin skin test? (3)
7. A 25-year-0ld femet presents 1o the gynecology ward for work up on her infertiity, pg,
. Pehi

ultrasound & hysterosalpingography revealed bilateral fallopian tube blockade, small nogy
pelvic peritoneum. A laparoscopic biopsy was taken from peritoneal nodules. It showed nmmwm v
granulomatous lesion on histological exam. [Supple 2011] Aling
a) What is the possible cause of her infertility based on histological results in biopsy?
b) What are the different lab investigations available for confirming its diagnosis?
8. A 20-year-old male presented with a history of low-grade fever with evening rise for the pastf
months, loss of weight and cough with expectoration. X-ray revealed a cavitary lesion in the a o
of right lung. [Annual 2011] "
a) Which test can be performed to screen this patient for tuberculosis? (1)
b) Describe the procedure, interpretation and underlying pathogenetic phenomenon in cag
of a positive test for tuberculosis. (1+1+2)
9. A 55-year-old man as 5-month history of productive weakness and weight loss. There is histoy
of low-grade fever with evening rise in, night sweats and productive cough. X-ray chest revea|
pulmonary opacities due to granuloma formation. A sputum specimen when examined contas
numerous acid-fast bacilli (AFB).
a) What is the most probably diag
organism?
b) Why certain mycobacteria are known as ‘atypical’? What is the basis for their classification]
Classify them. (2+3) [Supple 2013]
10. A 60-year-old laborer presents with history of chronic productive cough with occasional bol
ﬂ% Os&x._.ﬂ.wﬂ.__.@ww nggmnn._:u lesion in the apical region of right lung. ogma,” "
mycobacterial nfection, a skin test was carri diagnosis Wi
i . . rried out to support the diag
a) igwsﬂaﬂnﬁiﬁ and interpretation of skin test? (2.5)
._"sragg .oﬁaﬁu_ characteristics of this organism. (2.5) [Annual 2012]
. An 18-year. presented in medical OPD with low grade intermittent fever for last sev®

- _old ma ved at the
6. A 34-yearo ight in the

sis? The patient is most likely to be isolated from whid

months. He also has malaise, anorexia, history i i
' of weight loss and night sweats. On examinatiol
swelling of 2-3 cm on right side of neck is visible. His recent qum.mamzosm showed Hb: 9.5 %]

ESR: 100 mm/hr. [Annual 2014]
a) What is your diagnosis?
_”.wzn__s,_____; ® s causaive agent and also enlst s other types
12. Write a short note gations used to diagnose this condition?
I s e e e i test. (Bupple 2015)
: ures i_&uﬂ-ﬂt “isﬂﬁwio&g with Mycobacterium tuberculosis W
berculosis in this child? What is the characteristic lesion in the'

nts of mycobacterial cell wall. Give the importance of 8%
" luberculosis (MTB) is diagnosed in sanitary W0

ons
ith r

Availablg
: W OF Confirm:
X-ray reveals opacity on ri usty col "WMing thig
hest _._Msm,__mﬂ_ acid ﬁm% cmm___mﬁhwum I lobe oqo_”.,_wm%wcza %swjﬂm_.m@:ow._ﬂ
fiy discuss WO types of lesions produced umms,o_.._ DN smeg, L2
re MDR (Multi-drug resistant) strains of &h”_maoémz__ms 2)
: i ; ) obacteriym
dult male _m. presenting with gunﬁ_ m ium tup .
s sensation in affected areas, Emwm:ﬂm Mﬂm.m Patches gn *M.Mc_om_ﬂ
cutane! | (AFB) in nasal smears. [Supple 2016 ickened ulnay nere - 2"
pacill . held in 29 nerve ang
fo5\ hat is your diagnosis? What is the causative or 3
p)Name ihe laboratory diagnostic methods used aqmam:_ma.,u (0.5+0.5)
768 years old retired school teacher was emmsommaﬂmasm Mycobacteriym T.
”m.% € a strongly positive tuberculin skin test and om<._5mw ° 2ase of prima sborcuog
t X-ray. [Annual 2017] N found on the
fung on chos i di ;
what is the technique and interpretation of tub T g
“w pescribe the cultural characteristics of gﬁowmmﬂu_a =
¢)Name atypical mycobacteria. (1) LU
18. A Pakistani American _._,_m:.sm,;ma Pakistan for the first ti
his uaq_n_q_o:._mq who is on m:n_-ﬁcam_.oc_owa therapy for :._a_wpﬂ . _“m years of age. € s iving ith
1 BCG, If he acquires infection from his grandmother ﬂw_._uu,mam nw. £ has ot been vacinated
3) Give the pathogenesis man possible outcomes of _._amﬂ._o: Qﬁ (e
b)Name two tests used to diagnose latent tuberculosis. (2) .
19, A 34-year-old male presented in OPD with complaints of fever and wei
ﬁ_ﬁ_ x_o :m__un_ cough that produced rust color sputum. He was living sﬂw”:_ 5 os”::m ol
reulosis about six months ago. [Annual 2018] : ST RS o
”ww..m_ﬂamﬁu%% the _._wmn response, _.ummo;sm Em two types of lesions produced by this organism. (2)
e mnm:m ab investigations available for confirming the diagnosis? (3) :
?gaﬁm?o_a destitute male has cough with blood-streaked sputum and 30°C temperature for
et mﬂ_w_as. Sputum culture reveals acid fast bacilli and on culture buff-colored colonies are
o) Briefly nmmomﬂm. mmcuv_o. 2018 held in 2019]
T e hn w the clinical spectrum of organs involved in this condition.
2. ated form, compare tuberculoid from lepromatous leprosy.
Anold sanita ith hi e |
o:mmw\mﬁo}wﬂ. presents with history of fatigue, low-grade fever, night sweats & weight
st o ows ill-defined nodular opacities in the right lung. ZN smear of sputum is
ly positive for aci illi i i _
.w_...._i._nco or acid-fast bacilli indicating presence of Mycobacterium tuberculosis.
D) What is .zhn_noé investigations would you carry out for confirmation of this diagnosis. (2)
0 nterpretation of positive tuberculin? (1)
A e MDR & X i
.M.@B__ogw @) [Ann _u__“. (drug resistance) that can be encountere
{3 e ual 2019]
year. : i
Ea_..x.aw o_...Mm_M_ male has five months history of progressive weakness.
gm_ocﬁa shows pulmonary opacities. ZN smear of spulu™ © o
] _ua | _.nEo-M”nqam the presence of Mycobacterium tuberculosis.
g (142)
: Multi g
. ru
- )

(2
Ofade m<mﬂwso

erum
) ¢
ar. [Annyg mSMEB feveals

(1)
d partial |ogs of
Presence of agig.

s.
1Y Wberculosis on _ﬂw

apical region of pig left
test? (2)
erculosis. (2)

d in patients suffering from

& weight

rade fever
oy acid-fast

gly positive for

roduced by this
make the acid-fast? Briefly discuss the WO types of lesions p

stant (XDR) strains Of ..%88%33

g resistant (MDR) & extensively g res!

e




ACTINOMYCETES

>0._._ZO§<0mm ISRAELII
Disease: ﬁ_aaﬁmma
rtant Prope ies: .
_va Gram +Vve = Anaerobe
Normal Flora: Oral cavity
Transmission: Dental disease or Trauma
pathogenesis: Broken jaw or dental extraction = Invasion of tissues — Formation
of filaments surrounded by aréas of inflammation
Clinical Finding:
+ Hard, non-tender swelling that Hard, yellow granules (sulfur granules)
drains pus through sinus tracts composed of a mass of filaments
Laboratory Diagnosis:

4 Gram stained smear _II“uV Gram +ve branching rods

& Blood agar ==y growth of culture under anaerobic condition

ASTEROIDES

= Weakly acid-fast

| ,__ ical Finding:
Laboratory an: = monia s Brain abscess

& m__,n_.: stained smear ;

4 Modified Ziehl-Nelson =—=) Gram +ve branching filamentous rods

4 Blood agar —=) staining ) Weakly acid-fast bacteria
: : growth of culture under aerobic condition

TIORM m

E_m_s Eo__on sample that resembles some kind
microorganism in fluid is filamentous gra

of fluid 8™
m ¥

MYCOPLASMAg

Mycoplasm
A = 5 a 3:m:30=_._mm
ge: Atypica pneumonia

“.ﬂw_.ﬁa 13%&@9 .
" gmallest free-living organisms =  Stain poorly with G .
, Absencé of cell wall o Coll membrane.cg ﬂwa-gm_:
, colony of ._.s. .czm::ﬁ:ﬁm has characteristic fried-egg Mjms cholesterol
.:.n:m_._._mmm_ozn Respiratory droplets e
vasoum:mmmm"
» finthe lungs. the organism is rod-shaped, with a tapered tip that contai
Ins specific

s that serve as the point of attachm
. ) . ent to the respirat itheli
ratory mucosa is not invaded, but o___nzmw...oﬁ._ﬂw._ Jmﬁmhﬁﬂwn d
an

tract cells.
neumoniae infection, autoantibodies are produced against red cells

» i H‘ﬂ.._.ga_om may be involved in some of the extrapulmonary manifestations
Clinical Finding:
Atvpical pneumonia:
i ﬂﬂﬂ.ﬂoncazm cough e Sore throat * Malaise
muﬁﬂ.ﬂ non-bloody o Fever » Myalgias
e Headache o Earache

m.u.a Q_ﬁosm manifestations:
e H%Ms:mo: syndrome e Cardiac arrhythmias
e .._w:o:o.am:o: e Enythema multiforme
estations: Guillain Barre syndrome
Eo.a oo&oa_a.p _U_.mmaommmn : i
i %u_ﬁ_:mﬁ_o: Test E===) Cold agglutinins are Ight autoan
_ RBCs that agglutinate these cells at 42C.

T _UNIVERSITY QUESTIONS | .,

| : mpi?.mro:omm between Mycoplasma, Chlamydia an maw_,_m_wﬂwa_g inrarstitial

Onia. He p male presented with the history of fever and

S most ____amm history of renal transplantation O m
ly pathogen & disease it causes? [SUPP

» Arhralgias
o Hemolytic anemia

bodies

v




d microscopy
nt antibody (DFA)

SPIROCHETES

gic te

3 _ ~ Nonspecific tests
! 2 Specific test =N M.r). ABS & RPR

« Motile « Thinwalled + Flexible *  Spiral
- . BORRELI
"TREPONEMA PALLIDUM _. = A BURGDOFgg
Disease: Syphilis . f pisease: Yo
: ummg_.zmﬂ_uq___ovoq:om yain reservoir: White-footed mouse
mpo . @ mission: Tick bites
« Not seen on Gram-stained smear * Not cultured in vitro a_._m_s_”mm.m"
Transmission: _uwz._%ammmu_ma invades skin, causing a rash called eryth 5
« Sexual contact = From mother to fetus across the placenta , tthen _mnam._% via the bloodstream to involve uwﬁawﬁ:_mmmasm.. . .
clinical Finding: eart, joints, and CNg

, Enythema migrans * Flu-like symptoms

|aboratory Diagnosis: Maclar rash (buls eye appearance)
4 Serologic tests ——=) Detecting IgM antibody

& Western Blot assay

- LEPTOSPIRA INTERROGANS

ptospirosis
t _u.......um:mmm" Tightly coiled spirochetes
FVOIr: Wild & domestic animals
iss ON: Via animal urine
nesis:

~ Pathogenesis:

! » Trept pallidum produces no important toxins or enzymes.

» The organism often infects the endothelium of small blood vessels, causing
endarteritis.
Clinical Finding:

_— S —
| rms in 2 to 10 weeks.

to many organs.

e bloods
opapular rash, on the paims.
skin & mucous membranes

ate in the blood and multiply in various organs.
S typically biphasic; an initial bacteremic phase &
ologic phase with meningitis.
Finding:

nd a subsequent

« Jaundice
o [ntense headache

* Aseptic meningitis
* Impaired kidney function

tests =) Rise in IgM antibody er®
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etesin 3 un_nn.ao caused by each species of genera. [Annual 2007)

non-pruritic, painless, circular red rash with

a ﬂoﬂ

b) Name resents with 2 spreading, P by non-specific fiu-like’ symptoms .
yoarldrie e, The panled by 1 such

n.>m?_ 5»6%:@._3”:@. rash nwmi”%w“._gmn and cured in a few days. Few weeks ,msﬂ_ﬂ
fever %_.____m fatigue and _.aﬁ%.n_h._”. third degree heart block and Bell's palsy.

. 1 i i_ﬁ.- _._;_ it nw ANV

a)What is the amw_u uaunu.._omo 5_” wamao:i“ laboratory? (3) [Annual 2013]

b) How will you
S e

—

(6pefle2 _—— " Eyeinfections e
. oM="| o Respiratory * Genital tract
infections infections
. Atypical pneumonia
Psittacosis

Reiter's syndrom o

f. ”o_.__.u..:” Properties:

Diseases /

9 ligate intracellular * Resemblesgram-ve  * Lack muramic acid
: %W;m bacteria
b
Life oqn_m. : i
oo WY e
entry o
m_ioa.a“.ﬂ.._mwﬂ asm__wqw_ﬂn%
ort
elementary i
i body to cell
3 2
> : Formation of
Development of Fomsiond
_ large ol
e oo
4. a
Iﬂoamﬂ_ﬁo 2 Multiplication of

bodies into

bodies

SIS |nfect the epithelial cells of th
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es of Chlamydia aqmo__.on..mnﬂm” 15 immunotypes (A.|

Chronic conjunctivitis)
ectons RICKETTSIAE

i . .. . e .. E#G_J—. e
“ jdidymitis or prostatitis thral I.Ilullllll
_ I _ : _Sob_.mammo -
. B Rocky Mountain spott ropod V
Reiter's syndrome: characterized by Urethritis, Uveitis & Arthritis. 4%::%0 ed fever Boa oxmze
Laboratory Diagnosis L Q fever Human body louse
B ot o= oroperties: .
& Cytoplasmic inclusion bodies g===) detected by GIEMSA stain or : _3_63 prop e —
immunofluorescence. 3 jgate intrac® Sah esgram-ve s Veryshort rods cel
4 GIEMSA stain —— Neutrophils in urethral discharge pacterid e e e
_nogenesis: s |
e jcal lesion 1S @ vasculitis, particularly in the endothelial ining of the vessel

4 Nucleic Acid Amplification test
& ELISA

'y The tyP

wall. ; \

y Damage to the vessels of the skin results in the characteristic rash and in edema
rrhage caused by increased capillary permeability.

and hemo : :
', Vasculitis of the vessels in the brain leads to the prominent headache.
] or cytolytic enzymes have been found.

- - AL A=
and Rickettsia. [Supple 2013]

1. Tabulahe differences
2. What ,-_3..- syndrome? (1) [Supple 2016]) ;
3. A 24 years old male complains of thin grayish urethral discharge. Gram stain of discharge revedll No exotoxins
many neutrophils but no bacteria, Chiamydia trachomatis is suspected. [Annual 2016] cal Finding:
a) Enlist the diseases associated with different immune types of Chlamydia trachomatis. (13 N sl '+ Delifium « Circulatory collapse
b) Explain the life cycle of Chiamydia. (2.5) . headache e Coma « Typical rash, begins with
4. Draw and label the lifecycle of Chiamydia Trachomatis, [Annual 201 8] + DIC macules that progress t0
. Reiter's syndrome? (2) [Annual 2018] , Edema petachiae
._ o Delirium + Maculopapular rash
| . Coma . Severe meningoencephalitis
. Collapse . Peripheral vascular
+ Cough . Hepatitis
+ Pneumonia ¢ Endocarditis

...,_..ﬂﬂﬁo . omm :om—m-

4 Wail Felix 5%

% PCR

” ELISA
Serology test

. [ONNERSITY QUESTY
differences between Mycoplasma. Chiamydia and S







VIRUS

; cells; they are not-capable.of.independent re

::cmwmA own energy nor their.own proteins, and are "X 8

M"“Jmmo:_ can synthesize
0 be seen in the light

isticS:
moﬁﬂm particles composed of

an interné! Gt

A Samd:_:o m:.:m&uz_.v or BNA (butnot both)

' overed DY 2 protective protein coat

' have anwouter lipoprotein'memb

, some viruses rane, called an e
e o : | I nvelope, external
yiruses do not have a nucleus, cytopiasm, mitochondria, or riboso

q_“.&mm must reproduce :.mo_.omﬂmu within cells, because they cannot @m:.._%w_s energy

| sytnesize proteins.

. Because mvm< can reproduce only within cells, viruses aresbligateintracellular-

5 Vises replicate in @ manner different from that of cells (i.e., viruses:domot undergo
B Linaryifission.of mitesis). One virus can replicate to produce hundreds of progeny
£s.

Comparison of Viruses and Cells

Property Viruses Cells
icleic acid DNA or RNA but not both DNA and RNA
Few Many

ot in prokaryotic cel
Many
Yes

None or few
No

Envelope present in some Cell membrane presentin all

viruses mnM“”a
Absent r .
Absent Present in eukaryotic cells but




Ooaow .
E%\ uwama:
N e no DNA OrBNA, CIY of proteiy,

diseases such as Creutzfeldt-yajop
qnmeWmmm are called transmissible ob dise

: ase angi—
7 These Spongifor andkura
7 the te™ spongiform refers to the .mmmzmm_ﬂ:/uﬁm_sfm@g%wﬁwhsmg

STRUCTURE

Structure: i iepaSes. arance of the ke
Szu_m ﬂ”mmmmﬁazmm in size from that of |gsge proteins E20mmiito that of the 7 wﬂ% M_hwmzm w% %umo%mn_wﬂnmnm__c_mq gene. the brain seen in
_ nor :
”MM ﬂ_w@mﬂ as spheres or rods in the electron microscope. w hen 1he=" _u el alpha-hely configuration
“ All viruses have a protein coat called a nm.mm_n Smn.oq&a ..:m. genome, %%mmmamcﬁzoz changes to a beta- leated =20, they are
« The capsid is composed of repeating subunits called capsomers. 7 %@I@V%H: disrupts neuronal function ang , Sheet, they a9gregate jny
« In some viruses, the capsid 7 "the outer'surface, but in other viruses, the capsif | <0358 . €sults in the mwanﬁos.m:o_
is covered with a lipoprotein-envelope that becomes the outer surface: . _nu\__ﬂ_mu_.,ww are fhighly_resistant] to inactivation by ultraviolet 1 of
_— « The structure composed of the nucleic acid genome and the capsid proteing iy a%nnnbnna S. —2vI0%et light, heat, ang other
= e they are normal human proteins,

B Emuosmm in humans,

Comparison of Viruses & Prions

called the nucleocapsid.

they do not elicit an inflammatory

< - _."Wﬁm%u.om_? consist A oy
ni th i nsists n infectious protein particle simi
; . : d molecule in a protein | virus but lacki s
c . - i ) - acking nucleic acid: thought 1
& . me A Vil i = : | ; e dll; INOUgNt to
. S oine b1 skl e g . " T be the agent responsibe for the
5 L R s ; S=res : : ! degenerative diseases of nervous system,
L . . : TR - . _ Made up of only proteins.
& Viral Proteins: Mainly cause i
« Viral surface proteins mediate attachment to host cell receptors. - i j nﬁ%ﬁ.
= : host specificity and organ specificity of the VIrts: raviolet I stant
“ 44” interaction %ﬁﬂhﬂm the tiBody go_o_ light or Resistant +—
« Viruses also have intemal proteins, some of which are DNA or RNA polymerases. ; -
« The matrix protein mediates the interaction between the viral nucleocapsid proteins: Does not ‘Nl e
and the envelope proteins. Does not induce inflammaton-
» Some viruses produce antigenic variants of their surface proteins that allow the: ] —
viruses to evade our host defenses. [ UNIVERSITY QU ESTIONS '
Viral Envelope i @ given to the study of the most common infectious agents' z
The viral envelape consists of a/membrané that'contains lipid \derived from the hosL& roperties of the infectious agent which make it different from bactefa-

" e
ANGEDToLE

S encoded by the yirus OUS particle smaller than this particle. [Annual 2008]
ces between viruses and bacteria. [Annual 2010] ple of

g 7 : exam
W0 forms of viral nucleocapsid symmetries? Give at least oné

and cells, [Annual 2010] 1 icosahedra symmelry- [Supple

e structure of an ozcm_gaf




IMPORTANT <_§mmp5
/

\ Classification of RNA Viryges

REPLICATION

f the Viral Growth Cycle:

Stages g Attachment and penetration by parental virion
!
A Uncoating of the viral genome Class _ | Exaril
) i a jcornavirus > Poliovirs ple
Early viral mRNA synthesis » Rhinovirg
i . S
5 . . o Im m.g .
Early viral protein synthesis \\\\\\\\\\\‘ is A virus
£ i e Hepevirus | Hepatitis E virus
1 Viral genome replication B Calicivirus f S0 Norovinis
1 = R
. Late viral mRNA synthesis = ”_msam : RR..
o . 1 ellow fever virug
o Late viral protein synthesis ¢ Dengue virus o
1 *  West Nile virus, ,?
| Progeny virion assembly T 4 : » Hepatitis C virus
a.mm. - ; 1 A8 Sk Togavirus @7 | ° Rubellavius
2 Virion release from cell Q) x Retrovirus ~ TV
M_:Mno_o_m_ sl i i ithi , b * Human T-cell leukemia virus
| pse period is the time whenl no virus|particles are detected within the infected orth - .
cel, It occurs soon after the cell is infected. _ Orhomyxovirus 4 | e lInfluenzavirus
Cytopathic effect (CPE) is the term used to describe the @ both marphologic an} - Paramyxovirus o Measles virus d
functional, inflicted on the cell by the yigus. In the clinical laboratory. the presence ofa _ \i‘ s Mumps virus Tsur )
sﬁs?%w%&&&&uﬁmmau- PE in cell culture. _ « Respiratory syncyial virus
Rhabdovirus % [+ Rabiesviis

No need of polymexase for Filovirus ' * Ebola virus
| translation except . : %:\qms\am\
fietoviruse ___ Coronavirus s Corona Virus

Must have anBNA. ‘Arenavirus « Lassa fever virus

s Lymphocytic choriomeningifis
ntegrated virus

ko Dot » California ence
_. o Hantavirus

is .
g ~ Delta vir P F@pﬂﬂﬁ%am

polymerase for transiation:

phalis Virus




classification of DNA Viry

Class

_er.a.,uZ,.mu“...

— Panvovirus

\-Illn!ulll_uvl%amc_-—.cm

B19 &Ewl/
JC sqzml/

BK virus

Human papillomayiryg

Adenovirus A~

e

Adenovirus

Hepadnavirus

Hepatitis B virus

Herpesvirus

1

Herpes simplex virus ———
Varicella zoster virus
Cytomegalovirus

2 o #|eo o o o0

Molluscum

Contagiosum virus

"QUESTIONS |

1. Give four names of DNA and RNA viruses iE._ example of one disease caused by each.

[Annual 2010]

vDAIOmmme_m
et

rected Cell:
of infected cells is probably caused by inhibition of(g Cellular p

Alinto viral prot el 5
tion of firal mANA proteins pre-gm
- sis of cellular proteins. P the fibosomes pre

podies are aggregates of virions in specific locations i i
laboratory diagnosis. Ocalons in the elthat are

in the cytoplasm ofjrabies ...3.5.5?28 8%,_
8lin the nucleus offeyiom alovirus-

eate n_n:.. nm:m form when cells are infected with certain viruses, n
Emmm nd paramyxoviruses such as respiratory syn Y

=7 s a cytial virus,

amo.on Patient:
o Viral infection in the person typically has four stages:
1. Incubation period+—
2. Prodromal period
3. Specific-illness period
4. Recovery period«-

& The main portals of entry are the ﬂ%we mmm:osaﬂ_;m_ and genital tracts,
but through the skin, across the placenta, and via bloed s well.
Transmissionfrom mother to offspring is calleq vertical 5:5.36&
(rubella, Cytomegalovirus, 3m6mm simplex virus-

All other _,:oamm of t ion (e.g., fecal=oral, respiratory mm_omo_ insect bite)

Most serious viral in mo:o_._ are mkm@.lun:_ e., the virus travels from the mo;m | of

entry via the blood to us organs). m Id
However, some are ljocalizedlto the portal of entry, such as the Common 2.

——

which involves only the Upper respiratory iract

Dgenesis:




i

= ogenesis is the process by which the sym
mi En_acw m:m ﬁ.EF:\mImEWB rather than by thekillin
are caus

Virus. by producin i :
de host defenses by P g multiple 3
& Viruses can o ibodies, and by reducing the syn ntige

ti = t
_the decreasing the ability of a cell to pres :m&
?&% o ki e
blu
Vi

Jalso produce feceptors for immune mediators, such as |1\

-

. Persistent Viral Infections:

€ctly b
ns H:m?, .

mbrmh_»l _
> L

S reventing the abilty of these mediators to activate m::c_ﬁ._ru.m..mw%s
- / A

—= = | People who produce virus for long *  Hepatitis C vings
L periods of time and can serve as a

| source of infection for others. _
Lgtent Infections that are not producing virus | = Herpes simplex virgs
_..r&oav\ at the present time but can be _
reactivated at a subsequent time. |
Slow vius | Diseases with a jong incubation *  Creutzeld- |
infections © | period, often measuted.in.years L Jakob diseass]

[ UNIVERSITY QUESTIONS |
1. Name viruses that can be vertically transmitted. [Annual 2014]

hibited by i .
. nterferon : e cell s Y interferong,

¥ Q:n.oa_uu ribonuclease, protein kinase, anq o_._u“_wm”ﬂ_ﬁ%m_mu@_m e MM__ to
o 2 Inan inactive
i Wﬁﬁ.ﬂﬁ:&@n.ﬁl) made by the infecting virus activates th

, Derferons inhibit virus replication by blocking protein g Bse proteins,

4 ._Eﬂuaan mRNA and by inactivating elongation aaoq.wﬁymmw_ Primarily by

S, and beta interferons have a stronger antj
: : g viral action than gamma

e interferon acts primarily as an interleukin that activates Macrophages

Other Nonspecific Defenses
» Natural Killer Az._o cells are lymphocytes that destroy cells infected by many
different viruses (i.e., they are non-specific).
+ NK cells do not have an antigen receptor on their surface.

» NK cells recognize and destroy cells that do not display class | MHC proteins
on the surface.

* They kill cells by the same mechanisms as do cytotoxic T cells.
¥ Phagocytosis by macrophages and the clearance of mucus by the ciia of the
, fespiratory tract are also important defenses. /
* Increased corticosteroid levels suppress various host defenses and predispose
; lo severe viral infections. ' :
Mainutrition predisposes to severe measles infections in developing countries.

P Specific Defenses i e

Active immunity to viral infection is mediated by both antibodies and M% e
....8__-. It can be elicited either by exposure to the virus or by immuniza

[ 3 vral vaccine. % rson or m:__n._m*,

[ idori immunity consists of antibodies preformed In m:o_:mhmﬂm immunity.

4 p.2 uration of active immunity is much longer than that % umm%m immunity 7 10
gie&& i effective immedately, whereas i 2E% oy gponse) 0
EEED_: the primary response (or 3-5 days I"

g _t..n etectable amounts of antibody. mmunity in many
i Sl gults from "™, us
_a._E:_E is the protection of an individual that _mua transmission of the Vi

Othey tintern
lotramembers of the population (the herd) that 1
the indivigug | POP (
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LABORATORY DIAGN(yg;

in Cell Culture l/

of a virus in @ patient’s specimen can be det

» (CPE) in cell culture Scted b, See
ion of the virus usually involves an antibog
complement fixation, or enzyme-link

1. Identification
The presenceé

5 ucytopathic effect

« A specific amna_n.mﬂ
as fluorescent antibody,
assay (ELISA).

;f

Y-base

d
ed imm 165t g4
U

Unoggp,

3. Serologic Procedures
= The presence of IgM can be used to diagnose current infection.

= The presence of IgG cannot be used to diagnose current infection because
antibody may be due to an infection in the past.

* Asaresult, an acute and convalescent serum sample should be analyzed.

* An antibody titer that is fourfold or greater in the convalescent serum sam

compared with the acute sample can be used to make a diagnosis.

4. wosﬂ_o: of Viral Antigens & Nucleic Acids
The presence of viral proteins, such as p24 of HIV and hepatitis B su
° %. is commonly used in diagnosis. y
it : : ‘ i
o 2 e huﬂ:ﬂ .o_.;ai_ DNA or RNA is increasingly becoming the gold stan _
" Labeled ﬂacou are highly specific, and results are rapidly oaﬁm_:%.awm,.
amounts of viral nucleic acids can be amplified using reverse transc?
% Ani _.Bﬂxmca_wggﬂ.—@ﬁag.
important example is the “viral load” assay of HIV RNA.




S N

e noted for their ability to cayge la

tent infec

Virus
mplex virus types 1
Jex virus types 2
zoster virus

65 S|
5 simP

_— __._.“._;:l_wmz virus
—Human :.mammﬁam 8

sructure: (enveloped or

> Has an [o0sE
. linear
. o%mh&no@:*_%

mozo_.:muu_m
““ZHERPES SIMPLEX VIRUSES

mportant Properties:

' 5 HSV-1 and HSV-2 are structurally and morphologically ipg

3 They can be differentiated by: .
» [Res on endonucleasepatterns of their genome DNA.
+ Type=specific-monoclonal antisera against mn_Mlmmmwo.ﬁm.E G.

[Rek bine. G4 o _
Mhﬁmmd. d Fdous, neludmg §lomacs, ¢,

o  Surrounded by a i ;
double-stranded DNA « - Large (120-200 m n dameer ™

ode of Transmission:

-+ Saliva-(HSV-1) . Sexual Contact (HSV-2)
enesis:

el oS TvDo 1 he face 4
+ Initial vesicular lesions occur in the mouth or on the 1ace; =
* The virus then travels up the(axor and becomes latent I lsensary)(trigemine)

and are induced

OCC
b me I, sunligh stc. - ith dep ressed cell-mediated
emination to internal organs occurs in patients itf

ity with life-threatening consequences.

) it
- iti q:m:_naooﬁ_*smﬂsavoi lobe.




ANwag Micp,

0
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000.&“0:%

& axon and becomes latent in sensory (
1

ly
b

n be life-threatening because _._mo:&mm:
g

.33:2 1N

. e G orescent gy
reduced cel-Mm e dding of HSV-2 in the female genital tract i g, Moy ¥ st old-oRgiealenlise in antivody-titer i onvalescent.
tic S tal infections. ;
" AU ing feclr to neonatal nfectons ’ . i EEYTOMEGALOVIRUS Us
Clinical m_:n_:_mmq". , omegalic Inclusion Disease in mﬂmﬂmmﬂ N%?ﬂ?m\cm T — J
1 Herpes Simplex Vit . e S . mn..\.NmSm Imamzoca 1_.o_vm_.=mm“ Giant cells\are formed, henge the/ 4@ Tong
2 mmaugm-oa._mmam . Herpetic Whitlow e Disseminateq Dissag, hission: : Name nﬁwe:mm..m o,
« Herpes Labialis » Herpes Gladiatorum a lifome B Jge of Trans * Placenta (venttan) LT
«KerstocorjUbsets 2 ysaiva = Blood Transfusion ° BirthCang T 4N
Herpes Simplex Virus TVDe £ ingitis » Neonatal Herpes , Breast Milk * Organ Transpian
¢ (Gental Hepess 1322 sthogenesis:

: ——) multinucleated-giantcells & intraruiclear inclusion bodes
+ Wzancksmegr — st st
._" hmﬂmo%__ .ﬁE Diagnosis of Primary Infection.

Ommm a
e e  hssembly of CMV with[MHC 1 }s unstable.— Y me o
. ﬂbﬂ_@mr;uNom._.mm <_mcm .V Hence 5w~_._m is not presented on cell surface and hence cannot activate nc& cells.
Disease: ey | . RBs) 1 Italso codes EEE:_% prevents translation of mRNA for MHC | protein.
s (chickenpox) in children  Zoster (shingle _ﬂ__ﬁm_ ms_&_:mﬂm". = \alespianomegyy « ‘Esaphagils
of Transmission: zer: omegalic Inclusion disease * Mepajespienomegs .
r-o.nmc.%oo__mwgg primarily by respiratory droplets. -y Heterophil-Negativ gosls] .+ Mental Retardation Hﬂhﬂ
» Zoster is not transmitted; it is caused by a reactivation of latent virus Intabls colits with diarrhea e o Rbinit
P sis: U..

> V2V infects thefmucosalof the upper respiratory tract. s. B¥
> Spreads via the biood to the skin, where the typical vesicular rash occur |

> Multinucleated giant cells are seen in the base of the lesions. "
» The virus infects Sensary ne rons. ) ; :

» . 1oy irls
the root ganglia, where e "

latent.

._.. | ST

= = N : 3 mﬁ&_
> Attimes of reduced cell-mediated immunity or local trauma, the virus is 2" 4
 Cliniea eeues he vesioular sin esions and nerve pain of/zoster) 4
~ Clinical Findings: (Sious \pee iw%v
| Variele: ncubation perio JBESERENY it Py LIVER
H - v ; K

ive icles)along course Ewg
saful " & 3 o
o%.Nomaq neuralgia (Post-herpetjc Zoc_.m_g

P in Immunocompromiseq ?
\.w nosis:
Di _.nd.i multinucleateq

giant ce|l
Can be amsz_ma by fi,

@hoevies)” - Locized intén %ﬁmﬁﬂiﬁv?a
LU ; . one fhea T ole,
1 in imn promised patients can resyit f m either

.&..__.m_ latent infection.

—_— » 7 : - v P
falory Diagnosis:  /1ZD¢ LM m%c ._H:W_aﬁ_”_w oo
CUlture E====) causes CPE and can be
tests

.. i inclusion
M_umﬁ_wumnm_ e 1l khaped intranuclear Inclu .
¥ . Detect pp65 (Antigen in nucleocapsid)
4thin blood lymohooas = |
m_,m.__emm_w Uplc i t antibody.

, en
Afourars 2PUPled with the use of immunofluoresc -phase serum
pacqo_a_owaqmmﬁmq rise in antibody titer in convalescent-P
s
4
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EPSTEINSBARR VIRUS (15, |~

2 ins; )

rties in- lets -
ortant propé (VCA) . Epstein-Barr nuclear antjge,,
% Lymphocyte-determineq Mem,
. m%hhwﬂm% Antigen (Neutralizing activity is directed against ypg mm;ﬂ,m Aty .
. Vil jssion: Saliva Qen) ” gpread *
Mode of Transm S s 7 Thesash damage caused
nesis: = ithelium 7 pollowed BY used by cytotoxic T - &
pathoge s in the pharyngeal epithelium. y F : Incubati . Cells attacyin i
5 Infection begins IN e == _nm_ —um_.._n__ﬁmm. on period]1-2 s__mmr.w. _ ackinglyir o
aa_ , spreads to the BEREL e liver and spleen. OIM™ cover * Malaise e celi 5
/ . Travels via thelblood/to t e "« evolves through Sages from macuies to.p, ™ ;
; v , EBV establishes latency ! e 2 yeterin 2103 weeks. Pules; vesioigg, Ew”:_@
i . - . finall): ] e s,
! Association with Om.aomq ¥ poratory Diagnosis: and,
» EBV can induce [a ignan! AT cell culture
5 In Burkitt's _%3%_.: - & Chick embryos
myc oncogene (0 *§ 4 Immunofliorescence
» This enhances syn
i ndings: Comparison betwee i :
Om:.__om._ _.u_ o Nasopharyngeal Carcinoma __ﬁa_sﬂﬂ n OJ_Orr ' Pox and Smallpo:
. » Post-transplant lymphoproliferative disord wiGhicken Pox POX
« Hairy Leukoplakia. - « Post-transplant lymphoproliferative disorgy = = %
m « Hodgkin's Lymphoma - Deep hard les
~ Laboratory Diagnosis: ' esions offen umbiicateg
% Hematological e : " at different central depression)
__ » Smear shows ical with expanded nucleus and vacuk# . Lesions at the same stage
“_ cytoplasm. _of development . —
® | % Immunological Approach — Lesions more common on
5 ! . antibody test for early diagnosis. _ thel extremities
! o test to detect heterophile antibody. =
3 B i anriad ol caiuliiact ooy e UNIVERSITY QUESTIONS |
5 n@@p ponse s oé. L £ . She s being e m.m_.ww: on left of her back. Rash is vesicular and restricted to one side of
£ S antibody response shows-priorinfection.—- ] c.....ow_.ww. with chemotherapy for carcinoma of breast. [Supple 2013)

 antibody staining of nuclear antigen detection in cord lymprod)E

oW i ler disease caused by this virus?
this vive: . y this virus?
Years o_%ﬂwzm.nn:ua_zm% What is its pathogenesis?
of Vesicle. q.m.z Presents with painful vesicular rash on left side of her back. Smear from
il agent Q.M,Bam multinucleated giant cells with intracellular inclusions. Name e
il Is disease. Name one other disease caused by ths virus. (1+1) [Annual

— |I.|.|l|.|.|||ll||.|.||

s e
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Influe

Important Properties:
« Single stranded (-) RNA ¢
e Linear non-segmented . . .
o Hemagglutinin and Neuraminidase on different spikes

Changes in the antigenicity:

s property contributes to their capacity to cause devastating worldwide epidemics
(pandemics).

There are two types of antigenic changes: _ . T rus.

- -

L stem fails t
on immune sy O prote
o nm.“_mm_: previous. C when
r

fopthe . i i
i~as: Incubation period ofls
ginding perod of24 19 48 hours)

I e Myalgi
| _=_ab r i b
, _“o,m_m%m ¢ e ™ Sore throgy . [Sough
, e Diagnosis: * (Reye's 4
_‘%OQ === Detectinfluenza viral an o
_ uomr_m> Snd embryonated eggs alantigen in respiratory seoray ~
3 cel S_ﬂ._hcqm:mzo: Detected by :mo,wgmo_._m.
. : i - adsorptj
] wﬁ%mﬁ or greater antibody titer rise in convalescent-phage Tption or
0L Serum,

yaceine (containing purified HA and NA)

y . m:o::m»on vaccine (temperature-sensitive mutant

R " Live Vaccine of influenza virys)
———

The virus in the live vaccine replicates in £00l nasal passages -
_ ages,) e

.v ti I ;
IgA, but not in warm lower respiratory fracf.

secretory 1% Killed Vaccine

. Thekilled vaccine is not a good immunogen.

, Because little IgA is made.
, Mustbe given annually.

WS

BOERs b e

Polymerase present e Helical Symmetry
Enveloped e Multiplies in Cytoplasn:

n , especially influenza A virus, show changes in the antigenicity of their

Types of Influenza Vaccines

nade in Chicken Eggs Vaccine not made in Chicken Eggs |
activ i Virus grown in calf kidney cell culture then

e e e ivated
s fror i _ i enuated temperature- Recombinant insect virus containing
: 1s (live vaccine) influenza virus HA grown in insect cells.

" PARAMYXOVIRUSES

_su__oam of Transmission: Respiratory droplets from human to human 0y, o - "'MEASLES VIRUS

athogenesis: RVSeasa: 1.

> After inhalation, neuraminidase degrades protective mucous and infec! upper= Smm Maculopapular rash.
lower respiratory tract. o cleat »ﬂwaﬂ._uwovm;ﬂmm“ Helical Symmetry
Infection is limited 1o respiratory tract because hemagglutinin nded () RNA  » Polymerase presemt * i iocin Gyloplst
proteases are located here. N-segmented « Enveloped !

vy v

P
L ]

. In virus has various antigenic types.

ity:

Immunity produces against one type is not effective against other tyPe®




sion: Respiratory droplets .—.OAW><_IC
RUBELLA yipyq
can occur . _ag5€" Ozmﬂmnﬁmh_“nn.mamg SNl malformation
llsinthe skin, < Mo _.B_m stranded (+) RNA No polymerase |
- §ing ; * Enveloped Icosahegry S
ts Macul ' Wﬂwuu_s_:_: on spikes * Mulipjeg oﬁﬁme
Koplik’s spo . * Maculopapy|a, ) he T sm
oo Cough . Giant cell pneumonia * Photophobig " e of .—._.m-.dm:.:mm_o_:ﬁ.

o e Conyza " (Warthin-Finkeldey cells) Mod® Respiratory droplets s o,

. ﬁ.ﬁowm. i pe omo,ao.m_m.ﬁ infection is the Nasoph
Gompice! naiis < Subacute sclerosing panencephajis B toiocal ymph nodes, |

¢ Enccp 5 i illbirth i jrus spreacs : :

% Bacterial ofitis media « Increased risk of stillbirth in Pregnap Woma W .ﬁa i &mwma_:m__.,w.sm the blood to the internal organs & skin

boratory nosis: Leads to vasculitis. .
La Rarel %%%ﬂoﬂ ”__ aternal infection,
+ 3 2 w» The virus replicates in the placenta
& Then spreads to fetal .zww:m. o
& Ifinfection occurs during the first trimester, a high frequency of congenital
malformations occurs
: linical Findings:
Disease: Salivary gland swelling Ja: Incubation period is 2-3 weeks.
Important Proper ties: : » Fever ®  Polyarthritis in Adult Women
« Single stranded (-) RNA « Polymerase present e Helical Symmety Malaise *  Maculopapular Rash on Face and Extremities.

Multiplies in Cytoplasn

' Posterior lymphadenopathy
enital Rubella Syndrome: :
Occur in Fetus in first Trimester and leads to heart, eye and brain am_a_aa_s
Infected Children continue to excrete Rubella virus for months after birth.
-dboratory Diagnosis: 3
* mn_.ia_n or greater rise in antibody titer between acute-phase and convalescen
- Ppnase.
_ mamm:m_m of IgM antibody in a single acute-phase serum sample.

_. o Linear §.mmmﬁ..m:§ e Enveloped .
~« Hemagglutinin and Neuraminidase on same spikes
« Fusion proteins on different spikes
Mode of Transmission: Respiratory droplets
Pathogenesis:
> Initial site of infection is the upper respiratory tract.
» Virus spreads to local lymph nodes. Va4
» Then via the blood to H:aw organs, especially the parotid glands, testes :
meninges, and pancreas. :

ﬂ_——___ﬂﬂ_ ﬂ—a_-_- - ‘ _wi_
1] —ugw aw- . gg = me(-@___—-_@ O* mm___”a”__‘.{ﬂm":.

5 - » Parotid gland pain either unilatera

Complications: :
% Orchitis . :

Labo % Meningitis i o

iy _.maﬂ__.wnu. Enuzouﬂ_u" Giiator : ipody titef “M Propert _N_Mnm_w._ = s
! | % PCR ical tests than fourfold rise in antibody Qle Sanded () RNA  »  Polymerase present

N-Segmented e Enveloped




shift |
ftin these Virusagy (4)

eks later, the boy develops Y dog ang b
a chance in b Diten

beh fepeatad)

Y on the

I ﬁm_.._.._m (o]e] atose and Q_OQ 2 om i ' 0 it;
m qmwﬂ:m.»oé ar g i 9 irri able and

nt in this case. (1+2) [Supple o8l Gy
Pple 2018 held in 201g) " "™ Pathogenegis

e
it

L,_/w..f

to be transmitted b Ewﬂ__wnﬁgﬁﬁ
-Jlle, 3

...... with the death of neurons ap, g

———

O
i

A

i

-

called a Negriy

clini : ..oa _ﬂ.dm%.:_ depends on the site of bite. Closer the b é
Incubation pert nm:oa. Abrormal ?wwm_wﬂs

iil be incubation
CNS, lesser Wil « Fever— * Paresthesia,
. Anorexia. . B e @HQ
ha'lt Priceh, |

mcaocim_._no_u ..

.é_sﬁg%%i..m
pumb (Paralytic)

. Ascending Paralysis

Laboratory Diagnosis:
- Isolation fro %n. nal
- Fluorescent Antibody-statRing

% PCR
& _w_mBmmo_oaam_ Staining _.I|IHV Negri bodies in cytoplasm of hippocampal

- mﬂmwu%ﬁ _
UNIVERSITY QUESTIONS | |

1.A 10-year-old boy is bitten by a wild dog while playing in the street.
a)What disease is this boy at risk of contracting and which organism
b) What are the characteristics of this organism?

: ¢) How is the disease diagnosed? [Supple 2009]

A 50-year-old woman visits her physician complaining of
8__ s, dry cough and sore throat. She has had these symptoms fors
ma%p_ﬂeoarsm:,. There is H/O similar illness in other family members.
?_,:rn 3%382.8_ lymphadenopathy, swollen nasal mucosa and e

& What is the likely diagnosis? ’ . _

b) Althou / diagnosis? Describe the causative agent. ectnt™
“ama bl gmwhw patient had similar infection in past, why isn't her immuné system P° ]

What characteri = ! ; sible

3-A6-year-old maoa_w“_n 82 this microorganism’s genome makes dead!y %amﬂﬂm_wmﬁ. ool
and swollen cheeks, His :mx s 13:05 to pediatrician with hiStory of fever 1 mE:%q st

ccination status is unknown. On examination e had 167 inad"

parotid glands bilaterally i
normal. [Annual 201 mu,__ with bilateral cervical lymphadenopathy. Ear and throat exd

a) What is the most likely

¥

s

is the cause?

feeling unwell with fever, chills, ™
with no s

everal days Witl

Physical ex
A J;:maaﬁ_m

o@.ﬁé agent of this child's disease? (1)

= e
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RNA NON-ENvE|

VIRUSES
PICORNAVIRUSEs

POLIO VIRys

. mmmﬂﬂoﬁmﬁm%w *  Lower Respiratory Tract |

33_5.

A + NoPolymerase ®  Helical gy,
ﬁ:%a% « Enveloped N °  Multiplieg i ¢
. Linear = make up peplomers on virus surface
gqiutin =

s sun with cOroNa

. Q_Em
>IN Cyty | qse: poliomyelis
; ; m_:@_m m%ﬂnﬁr\ 3 Qpo rase . __....._.u..umm_jmnuq

I of Transmission: Respiratory droplets _*- i . Naked © Mt Symmetry
Mor is: Emw\ﬂm.—.m:m_.:mmm_osu Fecal-oral route ~Ltiplies in Cytoplagm
Pathogenesis: ly limited to the mucosal cells of the respirato de O .

. ; Iy tract,
> aﬁﬁaaqﬂﬂ_ﬁ yirus to angiotensin-converting enzyme-2 | ACE.3)

> The bi
the fungs| e : 1
: %ﬂs viru enters the(peumocytes]& uses the cells maghingy ¢

ogenesis: Initial Site of{Infection |- GIT.

replicates in the pharynx and the Gl tract.
read to the local lymph nodes.

E

entors the preun ’§ gh the bloodstream to the central
, of virus mu%__ﬁ% to pneumocytes initiate a Jocal inflapmas ysis is the result of death of motor neur
> The n&ﬂ% nclude recruitment of macrophages & T cells to that sitg,

iatorsithat omcmmm,__.pnhmmmmr.:ﬁ&.
permeabilty, leading to flui r

e responses to poliovirus infection includes:
> Damaged pneumocyies and fluid in alveoli lead to the Yespiratory distress

gction (incubation period id10 1o 14 days.)

s

i : : = Abortive poliomyeliti ild, febrile m__zmmmvn.w with feuds o 2 W Batiel
» COVID-19 gEﬁ!m&nﬁ&u_oon leading to stroke, Ma ol s (mild, febrile iliness)-» 7, i, fuc; T ety
dn g * Headache * Vomiting * Nausea ' * 'Sorethroat Yo pesiiitd
% Nonparalytic' poliomyelitis 2-TdAys o
* Headache *  Stiff neck *  Fever *  Aseptic meningitis No
* Rhinorthea *® e Ppeumonia © Low-grade fev % liomyelitis. ! __,m‘muasm
% SARS el . _m_msa paralysis -
S est Radiograph. 4 Bréinstem involvement can lead t piratory paralysis
°  Fever * Dizziness e Abnormal\Ch adiograp I can lead to respira
*  Chills *  Cough .Afm_@.m_mn levels of Chemokinés; Panful muscle spasms
*  Malaise *  Sore Throat * Death from Respirator  failure P mage is p e
:. Headache  *  Shoriness of Breath m__s_m.. Meninges and the brain parenchyma involved (meningoencephalitis
% MERS tthe gpj

nal cord is also involved (meningomyeloencephalitis)

. ; . “Vratory Diagnosic-
Lymphopenia Thrombocytopenia * Elevated Lactate A ory wmmzow_m.
orator e * _ Pneumonia g8 0onas> " Sellculture ses|CPE|can be identified by neutfal7aoROI0EEs
_.mgz_.oécmmm:ommw“ S e _ ﬂgc E
+ Antigen & Nucleic Aci 2 ___ inan Her 7= o
- mo_.ma.ozvom e " ELISA Mﬁwnm: € reco <Q.m._\m1 from the troat, stool, or spinal fluid by inoculation
B _m@a_osm enticaton of Virus ero Monkey Kidney °° fings; |
© ELSA - Tl Nucelhumoral anibodies
Hemagglutination test  *  Indirect Immunofiuorescen A I

. .us
2 vedvaccing (Salk vaccine, inactivated vaccine, IF oPV)
-, attenuated vacoine (Sabin vaccine, oral V0%, .
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REOVIRUSES
. mo.—|> smcm \/N.Mﬁ\h._.,u.\( Nlenslyy

{1
{

Main site of infe :.oz& w.mq |
HEPATITIS A Vi

ily: Picornavirus PR ﬁ,\,

« Segmented * lcosahegyy m<33§
_.O—umq.nmmmu <

9 , yranded((+ RNA = ZPuo_ximEmm : _mozo%a ).
\ he mucosal cells oﬂ:m small intestine. [ : “ e * Naked,- . zcwm:ma@m?smi
ctr Smm__u”o. Wﬂmc en. . m_mw,d.\._‘nmzma_mm_onu Fecal-Oral _‘ocaﬁzﬁgﬁ o) Iplies in Cytoplagm
an 4 is:

» Loss of salt, glucose: | l100€" ro—

Clinical Findings: — - ) mmspcEBe e Cliract.
: « Vomiting on-bloog diarhgy M _.m.wnm to the liver via blood.

P AR, | L e GO
ndabe ag) e actioh by usingse rachoimmun 7 epatocellul ne attack EE
tE = S o ey nical Findings: Incubation period (8:4weeks) lis) X

— UNIVERSITY QUEST S \ Fever * Jaundice * Vomiting
R e st i e S P : I e e Dark urine - .

. thogenesis of poliomyeliis. [Annual 2014]  Anorexia Elevated tansamingge foyels .
d.gaﬂ»ﬂﬁgzﬁoaﬁﬂamgﬂ_az in a village of Swat. Briefly discuss the pathogens Neusea B Pale feces ey 4
2t ransmission of polio virus. (2.5) [Annual 2016] goratory Diagnosis:

: 4 Detection of IgM antibody

_w__._p__,_.._._._mv>.._._._.__m B VIRUS ' dstna -

s Family: Gepadnavirus

Iportant Properties:

w_ m_ﬁw__zuuz_) * /HBsAgn Envelop . g_s virion
fod _ﬁ.lm._ . _Mouh_o&m in Nucleus

_.Ma ran§mission:

w *Xalintercoyrse ® Blood transfusion * During birth

.__. Qam—_—mmwwu ——ae it —_———

 have voonnq_ Irier state occurs inf0%)of neonatal nfections because Neona(es

Chronig or —Y1OtOXiC T-cell activi ; cellular
C Carrier sty AL gpatoce

) ggomsm_. te can lead to chronic hepatits, cirhosis, and 1eP05=

_._a .:a_aaa_
__ .ﬁaos__c_mq_ama_:oam may be related to the i

@“ﬁ:g and subsequent synthesis .mm.ﬂ%wﬁ_wm%am
Ntibody complexes cause arthritis, rash, and M=

__ %M%Mw__c_mq injury due to _:..chm attack by cytotoxic (CD8) Talis




bz__ehx..s - d (8 S.Mw.m_aww —

* |ncubation period 10-12 weeks

nding$s

- . ce of is same as Hepatitig A b H itis C
ical FINGT2"2 ciinical appearan [ » Dut mo - S0 O oatitis C
nmﬁnam_.%mﬁwmm__;m symptoms_*  Rash FRer e __%a:_u misom_m i Imumsom__c_mh@osoam
. [SE ptomatic) » bﬁu@aﬁa . f mwmaom_m"
e Glomerulonephritis * Polyartpyg o
. I = ic* .Umm
)ry Diagnosis: S MOV
_.muqu”mW,m_mn %ﬁo%
4 PCR— y 7O

&+ immunofluorescence assay «—

1" HEPATITIS D v

us _
al Findings: ; itis B - ies: ﬂ..lqg
.m Sacoioge Hepellis & S8 5?“@8%:%8 oy R ptant 1_n._om_uw “.n -  No polymerase Delt. B
=lplie =il rrr—— i -~ { il m - L ™ U > N
Acute Disease 3 Negative S . ;
:3%...&5& e ._uwwacm. % aﬁﬂm virus (cannot replicate by itself)
Complete Recovery ‘Negative .
Chronic carrier State 8

|ses nepatitis B surface antigen as it

protein coat |

| ission:
. ) e of Transmiss .
lighis found in the-acute'stage; I9G is found in subsequent stages. " Bood transfusion = Perinatal * Sexual intercoyrse (less common)
rminologies: I . E resis:
L _41“%% HBV; positive during acute ¢ jhogenests

Hepatocellular injury due to immune attack by cytotoxic

.. CDs) T
nmimw ! for hepatocytes. (C0Y T cets.
. ntect those cells which are already infected by HBV.
- atory Diagnosis:
Detection of Delta Antigen.
bus _uma.__ﬁ E H:M_o o No polymerase « lcosahedral Symmetry
_avm_;ma_ Pro ties: hedral Symmetiili ““ o (Naked) o Multiplies in Cytoplasm
* S ) osahe: e ity
. :_“N_.w fiRaced s X Hc_%_am in Cytopés M_.qu_.m:w_.:_wm_o:" Fecal-Oral route
Mode of Transmission: R 'Y Diagnosis: Detection of IgM Antibody.
v.m»:m_o& ,Eam_ema: . _._wmzs m&_“ *  Sexualintercourse (less cOM™ |
thogenesis: (Baome™ £ up oy m_mf - : QUESTION
5 Imvmg__c_mn. i : i b:g_.n Lo G ion. [Supple 2015] sl
> HCv ey ic T cells. _ ;S_.Ea IS viruses ang route of their transmission. [ B, What are serologica
Q Zoaﬁwwm _._o“ e ” e fa Enm_._wmn.u:ou*_o tests during various stages of Hepatitis &
> The chronue o infections resultin the chronic carrier stte. hepatosd® ——"180Ute Hepatits B? (1.5+1.5) [Annual 2018 __———
— IC carrier state Predisposes to chronic hepatitis and t0 ) '
carcinoma,

. Ml e
]
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O:cm._mmﬂm
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ARBOVIRUSES
DENGUE VIRUS -

me viral disease in the world.

UNIVERSITY QUESTIONS

i Dengue shock
hysiology of : k syndrome?

vﬂwn__wcna-ba tests for diagnosis of dengue fevery
jcal spectrum of infection by dengue virys [Annual 201

“ : ns, zobwmimc%mﬂmau __=.
L Animal xoﬂﬂoh‘ MWMIMm. o confirm h“mwﬂmﬂm u_ﬂ hmmaoano% bl .
- ] ‘
_Euo_‘—m:» o s zmncnumoﬁ_gummqmwm 2 v:w.mmq her lab investi Mﬂw:oam during recent dengue epidam
! oo i 3 : » e fever, g S are ordered by house a:..nw_ emic. With cliniga
. . - 70N ur
. Linear . 1 ; i
Cl m_.wmn dengue fever breakbone fever): ”___wmw__a%ma e e
a . e Pains in muscles (myalgia) _:m_,a an account of lab investigations available for S ek
on 1o fiming of

. ins suddenly with an ins in joi
Begl e Pains in joints (arthralgia, byegyp. feseaio i s i
+ Dreakngy sthe host immune response influence the severe form of thig disease in th
Inthe infected

e » Enlarged lymph nodes
« Malaise =~ » Maculopapular rash ! _——
o Facial flushing . e

« Retro-orbital pain~~
« Headache .- . E
After a week or so, the symptoms regress but weakness may persist.
Dengue hemorrhagic fever:
Much more severe disease.
&% The initial picture is the same as clas
4 Then shock and hemorrhage, especia
develop.

Pathophysiology of Dengue hemorrhagic fever:
Hemorrhag ock syndromajis due to the production of large amounts of cross-reacting;

antibody at the time of a second dengue infection.
» The patient recovers from classic dengue caused by one of the

» Antibody against that se isproduced,
When the patient s infected with another{gerotype)

Rereuwed”
Predyuteon. %Eﬁ:ﬁ Memomavy B cels
of an Ak nts of cross-reacting antibody to the first serotype aré

:“ma m_a two hypotheses about what happens next. i
: hﬂ:ﬁ 8_Hn_mxmm composed of{virus and antibodyjare formed that agivet
plement, causing increased vascular i .a%ﬁw
rombocytopenia,— Cleb

. Th aatibodies i
5%83 increase the entry of virus into monocytes and amoausaa_
Sequent liberation of a large amount O_EE_E

Scenario, shock and hemorrhage result.
|

sic dengue.
lly into the gastrointestinal tract and sk,

of dengue virus, an_
hwm LV

produced. |




TUMOR VIRUSES

DNA Tumor Human S-H_y

es

+ Retrovirus
| Acqui d Immunodefici

0 g: ADS (AL iency Synd

1 e “_. _qu_uml_om" fome) \ m

. Associated T, > __%EQQEE
\ Papillo A Nopgl i Hgsepencer’ e " lcosaheq
- . : mas . rotease cleaves : © Wil o-Sym
: Epstein-BarT Sﬁ.ﬁ - Burkitt's lym Phom Al | ﬁ%&:oon%oﬂamm a protein .:mu,og_ PEPUdes to produce Ezsuﬂﬂwm i z:aw.me
Kaposi's sarcoma associated virus Kaposi's mm_dosmm a‘m B e nucleocapsid of the viron Sty LeLErtens
iptase v | 0
! "poverse transcriptas ntegrase .
RNA Tumor Human Vi pof Transmission: / Protease E
. irus " oual contact 5 Vertical transmissiong. = =
|Qrmf _ < qmﬂnﬂﬂs_n.oﬂ 4ans s aéim,é\nﬁw%%wam (transfusions, giry
Virus Associ Sot SioCeptorsi D4, CCRS
ssociat e B o | KGR
Human T-cell lymphotropic virus Adult T-c mmmz._d.n_.__ﬂ,_oa | lis helper T c m,”_._,._,_,:_o: predisposes to{gpporiunisi
Hepatitis C virus H oma Mrulence factor, —
epato —= ynthesis, th
patocellular carcinoma | Selicalle: ereby reducing the abilty of
i o IEDIERSIEAUESTIONS picative Cycle: el post defenselagansty
by M“Mo vinises, [Supple 2015] elopment of human cancers. Name also the cancers causad 1. Surface gp120 of HIV E_.,_ toCD4of T
L two RNA and two DNA human tumor vi . ‘9 and co-receptors (CCR5 and CX -helper cells, macrophages, microgi
> mﬂﬁ e ruses and their associated tumors. (2) [Anillgs , mmuos_é? - CR4) found on macrophages and Th nc__wa.
201 thei . . . n into th
3, Annual 2007) r associated malignancies. (2) [Supple 2018 heldis 3 ”_._ﬂ.w RNA is co mmnm_mﬂw ﬂﬂmm_-“‘@ e envelope; the RNA is uncoated. =
: : ma e i . iat nscriptase;
20l d iarate to e =
f 3 .ﬁﬂbz.:o:ﬁ_so the .“ : .47 nucleus and the viral DNA is integrated into
e el rate of vira] replication i 1 YThe proyirus remains in the host DNA.
X eV, nef, etc.), | is regulated by the activity of the regulatory proteins

d some remain intact.

s that aré

A
are polyprotein



f HIV:
Types © s

f infection)
ithi ‘L weeks)after !
ﬁ!‘? acute stageé ?_i_”: .4|.ll|m sweats- « Fatigue
e m..:-__m,.@..ﬁ___b.mmm « Sore throat- (] mw_mEgBﬂ@m
v mﬂmv\ » Muscle aches e Mouth ulcers
. I L
a
% 2) Middle, latent stage (lastforseveralye rs)
' r\. %3&5
. : I below 200 cel); _
unodeficiency stage BE‘BE-BEPBE Simm
o :H_o_ma o, Fneumoria * Swelling of the _ws;
7 Rapid weight loss  + Memory [0ss « Extreme tiredness | 02
ecurring fever « Diarrhea ¢ Blotches on
” umuammmv: o Profuse night sweats . mbﬁmbﬁsm%h
Laboratory Diagnosis:
& ELISA
< PCR
& Isolated from blood or serum
& Waestern Blot

1.What are the types of HIV virus and what disease it causes? [Annual 2010]
2. An HIV positive patient has progressed from fatigue, rash, nausea and night sweat symptomsto
occasional but define opportunistic infections. [Supple 2015 held in 2016]
a) Enlist two opportunistic fungal, 2 viral infections and one malignancy associated with AIDS.
b) Give the clinical course of disease development in HIV infection.
w.o wmmi discuss the three sages seen during the clinical course of HIV infection. (3) [Annual
4.A mm.?mm.ua homosexual, infected with HIV for the last 8 years, now presents with signs and
symptoms of immunodeficiency stage. [Supple 2017 held in 2018, Supple 2016 held in 2017]
a) m_ﬁ three main mechanisms by which HIV can invade the immune system. (1.5) :
_ ”wmn___.”.o .:guo opportunistic fungal infections associated with AIDS. (1)
& &) Define wt%mnmomrﬂa used in laboratory diagnosis of HIV infection. (2.5)
| (is13) . Enlist the three main mechanlsms by which HIV evades the immuné system.
b :
rﬂ__w.ﬁﬁmﬁ the acute & latent stages observed in the clinical course of HIV infector (2}
||l||.l.l||||.|..|\|\| |




| st )
A do9Y Characteristics

tic.
. EukaDO e de of o:.z..._.‘_,u_com_... and mannan,
- ) rol is major membrane sterol.
. ; Vg ErgO fungi are obligate aerobes and some

he study of fungi (molds, <§

_. M
4 ._._.‘,_%mmw_am_i dimorphic (different m:”cnﬂca at %EMMM_ __Mﬂww_.w__._meocma_
5. gome reproduce sexually by mating and forming sey,, al %EM%,
w Vost propagate asexually by forming conidia (aseyyq Spores),
| and Bacteria
Bacteria
Eukaryotic Prokaryotic
i Present Absent
- Sterols present Sterols absent
§.550° (except Mycoplasma)
__ Chitin Peptidoglycan
Present Absent
‘Sexual and asexual spores | Endospores for survival
_ for reproduction
No
708

* Yeasts (grow as sin 5 B s L
; gle cells produce by asexual budding)
_ * Moids (grow as long filaments (hyphae) and form a mat (mycelium)).

Hyvhes at te tps (epca

- ¢ filamentoys (tubelike) cells of molds. Hyphae grow

Y Septa t majority
\ the g FaRS¥erse walls. of hyphae and occur in the hyphae of the 762

b 2 Did

by zgsa disease-Causing fungi. They are referred to as m.uu”mwa&- alls.
o %lsarg . Or aseptate hyphae laclc regulary oS::_H. =

Y p ultinucleated and are also called coenocytic: . J




ANy,
Conidia AR Micao,
i ds of hyph
i fragmentation of Sm. en yphae)
”ﬂ%oﬂw.im_wmu and quite resistant)
oﬁao%aﬁanoﬁwaasmu by the budding process)
M_wﬂm_.w:m_omﬂﬂ_‘mm (formed within a sac)
%B.ﬁ_nmu ® P pathogenesis
th many fungi is the formation of m«m:c_o:_mw

infection Wi 2 :
The Mw_ﬁ,zwmma in immune response is involved in granuloma formation,

The
Acute e
m‘mm Mﬂnﬂ_ﬂzm cell-mediated immune system results in a delayed hypersan.;

skin test response o certain fungal antigens. ensiy

characterized by the presence of neutrophils in

Fungi which cause granuloma formation
Coccidioidomycosis * Blastomycosis
Histoplasmosis * Aspergillus

Fungal toxins and allergies
Mycotoxicosis (caused by ingested toxins)
Allergies (to fungal spores)

aboraiory Diagnosis
Direct microscopic examination (treated with 10% KOH)
Culture of the organism (Subouraud’s agar)
PCR

Serlodical
Subouraud’s agar

Inhibits growth of bacteria in specimen.
* Facilitates the appearance of fungi on culture.

-
-
-
L

t [ UNIVERSITY QUESTIONS
. 1 Inatabulated form, enfist four important differences betweon fungi and bacteria. (2)

' 2Zaw
hat are four approaches to lab diagnosis of fungal diseases?

b) How the culture of fungus i
3. Nam 1 NQus is carried out? [Annual 2014]
& the fungi which cause granuloma formation. [Annual 2013]

4. Nearly 300 of 1 .
cause diseases, 0,000t 200,000 species (depending on how they are classifie

M M”aw?mpawngoamam:a known as?
ssify mycoses in four groups. [Annual 2008]

T 201y methods for diagnosis of fungal diseases. [Annual 2007]

d) are tho

ulﬁnﬁnnhﬁ fungal diseases such as #SPEIGIllosiS and gpo 83@% EXugg

Fungi are identified by appearance of mycelium and nature of asexual spores

[Annual 201

SUBCUTANE
0US Mycosg

ITANEOUS MYCOgEg
!_b._.o_u_._ﬁ.mw

< Microsporum .
P ? m:_“___s_:__r?:

y e ; :n_..%:%.o:

* Hair A

Nailg

856 . tections ({inEaS, also calledfingworm),)
n_ww_so most common symptom of all tineas.
._“ Tinea capitis Am&—uv v ..._-._._amm cruris (groin)
barbae (beard) v ﬂ_.:om pedis (athlete's foof)
v' Tinea unguium (nails)

ortant Properties:

| Fiamentous * Molds * Use keratin as nutritional source
lode of Transmission:

ivect contact from;

| ¢ Infected person (little inflammation) *  Animals (high inflammation)

ihogenesis:

w These fungi grow only in the superficial keratinized layer of the skif.

4 They do not invade underlying tissue.

3 H”m._mw._o:m are due to the inflammatory response to the fungi.

A a_gﬂwﬁgﬂ host defense is provided by the fatty acids produced by sebaceous
P Wﬂn reaction is a hypersensitivity response in one skin location (e.g., fingers)
- Dematq Presence of the organism in another (e.g., feet). ;

Phytid) = allergic response to circulating fungal antigens , - .

ica) Fin el
™ n 2 ) o, Makes {ov
(T __anﬂ.:?qﬂf e Skm, -
lesions : M_ 5 e Rash with inflamed circular border
L5

it

4 ijon) Diagnosis:

4 Sabe, OPIC €Xamination wi

S Qap 0IC, ith KOH = A

: sﬁp__a.a S agar mmmmsd, Typical hyphae & conid
E===d, Detect Microsporum

"




o .nm:r. genera of dermatophytes.
ith several weeks of g|

sents Wi b Slowly v :

qm aking NO medication. On mxmB_:B._om "Sening Drurity,

TINEA VERSICOLOR

Al b_n Dhn % : : S he d S of .
__ﬁ“m% s_u are most obvious In the interdigital wep, wumam“. M”w_rmaa_ a%ﬂw%%”_m feet,
ny us, g
- . .__‘ s%_._m:m._mam. +ely be found in a KOH mount of sKi he Soleg, There ig :N
era:(Mas r of skin“— il or X ost likely ; " SCrapings
: s ocation: Dead layer 9L>2— 49 yould 4 ts can be used to diagnose the cager [A of the affecteq gyi
: Anatomm © 5 v H i ._.ﬂ_..ﬁﬁ othé’ lab _om: patient’s toes shows severe __a,_mq,:g._ _._ﬂ__;s.., 2013) e
= isease: Ypopigmented are, " petwee L ation ang :
- Di _ Scaly plaques o:.n:mmuc_qmﬂ R err— a i uﬁ_w_._._ nation of this tissue shows hyphae, Macroconigia and Mﬁma”ﬂs_m damage,
nsmission: Ui o Ndia. [Supple
Mode of Tra 7

A £y sease seen here and state the geng, .
Laboratory u..m..w_“_”m%w: with [KOH/E=== Mixture of hyphae & yesq, g s

SUBCUTANEOUS MYCOSES

Y8 Mame for g type of

qwo common fungi which can cause this disease,
the poratory tests which can be used to confim {
la football player complains of itching betwee
.5&-%03 the *mﬂ_@@a of both hands and white ma

his diagnosis,
n b .
his toes, Physical BXamination

Cerated {j
SPOROTRICHOSIS_ _~ 2 % boen itchy and appeared about 10 days after infcton bayqe e vy
= gan.
Genern: -, - subouti . . . . uwmao__._um most likely diagnosis? an_”_v...m the 3 genera of Dermatophytes.
Anatomic Location: Sul :ﬁwm&. skin apivd P - ﬁ.&ﬁ&: help confirm diagnosis?
isease: g tnau puser eR ) B [ —R
U,_\ - 4s v Ulcer with nodules along draining lymphatics
rtanf Properties:
_&boﬂ:mamsﬁnﬂo?n » Yeastlin the body) >
« "Mold in the soil = Cigar shaped yeast
Mode of Transmission:
e Traumazt * Rose thrones
Pathogenesis: _

> This subcutaneous, nodular, fungal disease is generally not painful.

; 3 {he lymphatics (Ilymphocutaneous sporotrichosis).

a chain of lesions on the £xfremities] with the e -
*  Older (lower) lesions ulcerating. s (PP
* Newer (upper) ones starting nodular. -H b :

Laboratory Diagnosis: > Ulcers (Lever)

% Sabouraud’ e idi
s o a&h mﬁw@lﬁmﬁgm oval conidia

b) Enumerate any three
skin d

mnah_._un_.“ features, @ [Annual uohamwno«o
i ..géﬁnanmmvez.s rash on h
an sﬁa. ed border ang Clearing in
““ What is mosgt likely diagnosig?

N I :
ame which lab tests can help jn diagnosis,

=

er chest for over 4 weeks. The lesions are round 0
center. [Supple 2015]




4 U logical tests (for IgM & IgG)
v Complement Fixation
v Immunodiffusion

UNIVERSITY QUESTIONS

tient with AIDS .
| p 39 years old patie , Who had aty
i ting lesion on i ; Pical tuberculosis infecti
Vel mwmiﬁﬂ_: macroj %M @ side of his tongue. A Giemsa mwm_m infection a year back n
dding Y phages. [Supple 2016 held in 2017, " °' POPSY SPecimen reveals
) Name the causative agent and give its habitat. @) 17] N reveals
;) Briefly ammmcmm_wm uu“”ona_._mw_m of this fungal infection (3)
# ua_maﬁsmww: E,m..um_mmM ly develops pancytopenia and ulcerative lesi
%&q_ma of le everal gan__:@ Intracellular yeast cel| e el
) Give the habitat and pathogenesis of fungal infection ells. [Annual 2019)

) Differentiate between the yeast forms of Cryptococcus, Blastomyces and Paracoccid
idioides.

gue. Biopsy

. ) enlist two systemic fungi and it fois
jons) S & L 10/ Usslinesoon by microscopy. [Annual 2020]
= Thermally dimor ic _
Habitat: Soil contaminated with bird or bat feces.
Mode of Transmission: Iphalation of 2i s{(microconidia)
Pathogenesis: e
> Microconidia enter the lung:
» Differentiate into «obm.. cells.
w ﬁ«ﬂnﬁw%iﬁm—&g alveolar macrophages and multiply within them.
n_auﬁmﬂ&cgé within the f the_macrophage by producing
kaline substances which raise the pHiand thereby inactivate the _ foomy 5
degradative enzymes of the phagolysosome;
» Spread throughout the , ;
¢ EE..ﬁa%%mh, lomas)
> Suppression of , and granulomas 33.._ Aon_nnon u«m:: omas).
Clinical Fin n.:uu"oo__.:.on_nﬂn immunity can lead to disseminated disease. : ..
* Cayitarylung | : RIS fhon) o<
. ?Scm:ﬁ it 4 Mm:oﬁoﬁm:_m d spleen
Labo  Granulomas in liver and sp 1
4 _.h_.aa w“wgoa_m" bR
Croscopic examinati A T
l yeast cells within macrophagés :

& mmcocaﬁ.mmuﬂ ﬂ

Y tuberculate _ iy
A g. (at mﬁ_ﬂ_ mﬁ NMD > ?&.ﬂm

4 ELISA. =
_am_n.:n&:ie__,ws.... in)




T ant ' Narrow based by :
DTII - ! Ml . 3ﬂmam3mﬁmﬂ wit i eon _womJH.. 5.__5 . . E § ....i
Oﬁﬁow._.cz_m._.__n —S<nOw ES %_ gmission: Inhalation oﬂmw.wosm lnﬁmﬁﬁg __‘ i

— [_Form in tissue seen by microgess
e _#ma_aéuam_..h...,:.mﬂmwog:”._,

2 Eﬁ:ﬂ large capsule u_..

Qlga

e Vomiting
o Neck stiffness

» #Bloodstream infectiong ia ink preparation ——)> sualization ofenogpgygteg
_ aled yeast |

f ms“__vw“_i._n.m agar [====) mucaid yeast colonies _

. fRightsic . ditis '# Chronic mucocutaneqys : .
: hagitis « Endophthalmitis candidiasis 4 8abe X
= « Esopnhaglt 3 " “ 0%- oc! _ _}3—..___“_@0“ test (CRAG) ﬂv detection of polysaceari
Important Properties: ® ntigen in spinal flui fide capsular
2 ; with a single bud & {0 .
= ram u.kmkmmﬂ e : —
= |ntissues, appears as qut el Tiie
s 3 LLUS FUMIGATUS

< Pseudo-hyphae
Normal Flora:

Fungus ballin the lungs
(asperglloma)

e — R RSTRT
. R

Mucous membrane of; _

v Upper Respiratory Tract ¥ Female Genital Tract ¥ GIT_

Predisposing factors: = V-shaped (dichotomous) branches

o Reduced cell-mediated immunity s Suppression of normal.ilora.b « (Conidialform radiating chains

» _Altered skin and mijcous membrane  +  Presence of foreign bodes

_umg-.n.no_d D.nmn_._c.mmm." , | . of Transmission: Inhalation ofa
4 Microscopic examination E===)> yeast & pseudo-hyphae Jenesis:
% Sabouraud’s age > Typical yeast colonies e

i < Carhohydrate fe - == differentiate C. m\ﬂm..om:m from other Spes .

& Skin test : cing HEOpS
& Chiamydospore formation =) grow atl420G / , can invade the lungs producing Smopt}==
& Germ tube formation E=== differentiate C. albicans from other species
% Calcoflour white staining === budding yeasts and pseudo-hyphaé

appear gram-positive

'son is_predisposed to @l




o o

ANWAR Mcrog
0y

ﬁ.ﬂ__wm WMWMNMMMWM__% H%Hm_>n_“_cm ,uamm:aa. with h
of Jel. An India ink preparation M* %mﬂ@_,” lymphocytic ¢ %cmhmwﬂm_r neck stiffness and
ill you identify this fungus in lab? —wcuu_mommm_ u_zmm +ve for a_..@m_ m_.mwmhwaa protein and
‘ibe the pathogenesis of development of menin _... i n.

O e who b HIV 40 105 12 & st

septate hyphae invading tis
with radiating chains of ooﬂﬁm

A mm-<o 5
s = for past 2 weeks. Budding yeasts wi i ;
id mw mmmw _[Annual 2010] : 118 B etk b lnda aﬂjmamuwumwmw b
What is the most likely diagnosis? G
Dcmm.—.,OZ S ~ p) What is the mode of transmission?

mportance of India ink preparation?

N N —

days history of severe headache, fever and n ol o) What i the Imp
8 e _Wau:ooﬁom and a budding fungal owﬂgwﬂaf Lumby :.f patient with diabetes presents in medical OPD with an adh _
With a thpy Wiy skin under her breasts. Another female patient who has com _”_mmur i Mgl
yesents with itching and copious white vaginal discharge, while Mﬁwa m%%:am of oral antibiotics
i white ox..._amﬁmm on his oral mucosa and soft palate. [Annual mac&n SIRMRIELS PO
g) What is. likely n..nu:om_a and causative organism in all cases?
b) Where is the microorganism normally found? .
¢) What laboratory tests can help confirm diagnosis?
2, Mention four opportunistic fungi. [Annual 2007]
i3 A 43-year-old HIV positive sex worker complains of head i
/ : > ache and blurring of visi i
ination reveals papilledema and ataxia. The CSF examination show mswmum_“_m%wﬂ._ _wﬂ%wﬂ

nisms visible by India ink. is i i
ual 2020] y India ink. What is likely causative organism? Give its laboratory diagnosis.

r

_ {5-year-old girl has .
__u.nuogomm%m reveals markedly rais
gelatinous capsule. [2018 supple held in 2019] 7

a) What is your diagnosis? What steps are taken to reach this diagnosis in the laboratory;

; p) Enlist four opportunistic fungi with one important clinical disease by each. ryt

2. How will you confirm the diagnosis of oropharyngeal candidiasis (thrush) in the laborat
rtunistic fungi. (2+1) [Annual 2018] oyl

Enlist two other 0ppO ;
nted to OPD of & hospital. She had white patches on her tongue. It was thought

<y w% ieease. (Supple 2017 held in 201 8]

3
o

a) What is the patient suffering from? (1) .

b) Enumerate the conditions u_.?n_uvam_za to such a disease. (2)

c) Give the findings on Gram-Stained smear of the specimen from her tongue. ()]
4. A 30-year-old known asthmatic patient has started to work in a food industry where molds aré
used for making bread and fermentation process. After few months, he develops progressie
saagw:ao:._a mmn._ammqau.oam. The sputum examination reveals septate hyphae wilh

i

dichotomous branching.
a) What is the most likely diagnosis? Name the two other clinical presentation of this pathogen:
(1+1)
b) Briefly describe the enesis of the disease. (1)
¢) How will you this case in the laboratory? (2) [Annual 2017] )
ting with geverd

eoformans is suspected in known HIV positive patient presen
~ vomiting, headache, neck stiffness and delirium. [Annual 2016]
_ a) How will you diagnose this case in laboratory? (3)

ase caused by each- (3] ifess al

J-.ms-a the two other opportunistic fungi and one dise
uuisgg_ poultry worker presents with severe headache, vomiting, neck & apsu
o :?zmaﬁ% is suspected. CSF sample reveals several round buddind en
_ szmao!o a distinct halo around them. [Supple 2016] f p : 2
L wnat causative agent and give tis habitat. (2) .
|+ Swjlodinamton atecan R confirm the diagnosis? (3) i vl O

70-year-old male with uncontrolied Diabetes presents with right sided chest pa it ek

of pneumoni2: Cne ™ sops?

I
| 1 g of 1 streaked with blood. He also Ooaﬂ_ﬂdzw ere
. ___ and of unitorm width with pneumonia. Sputum maow_. revealed fungal hyphae which ¥
a) What will be the dichotomous branching. [Annual 201 2] . o
|l Tato e e L with this fngal infect*"
W 8. A 50-year-old post-renal of invasive form of this fungal infection o
suddenly developed acute transplant patient receiving steroid and ,Bacaomcu‘nm an
Was suspectad 0 have Ceveloped s Acporgi o s, dyspnea, hemoP™”
bt e masve Asperciiosls. [Annual 2011]
an account :
of verites of elinical presentations with Asperdl® infectio™

Py
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PARASITOLOGY

is the study of parasites, their hosts, and the relationship between them.

gIFICATION OF PARASITES:
s are classified as:ﬂg__mm,or@e‘t@i
Protozoa Metazoa
w — Single-celled - Multicellular
M Sympic Days to weeks . More than 1 month +—
nostic forms _ _Cysts and trophozoites™ (Eggs>
ated immune levels Heutrophilmgpq_ Eosinophils. £/

: The infected host is cIassnfled as:

tlammrtters (e‘g afly) of dlsease

|n pr&tozoﬂn lnfectlons (e/g?sjn helminth infections
protozoan infections; eggs/worm in helminth infection

Com arison of Trophozoites & Cysts
PR o Jor ___Trophozoites D
an agelof the parasitic protozoan
3V envi that @rbs nutrients from the host.
d Formed in a process called\excystation ||
" ant stage ive and reproductive stage
T ey Disease-causing state =
= m:e;“{’ ? Motlle =
B . nm resistant structures__



0

3 k. INTESTINAL & UROGENITAL -
Y;@NE‘ Sarcodina , \mqw. glﬁ%éﬁ@,vg v—ﬂpn_-ONop A&m._.w 4 __HORVUQND._@

BINTESTINAL PROTOZOA

|
M=

WENTAMOEBA HISTOLYTICA @

y ___:uo___.mm_i Parasites

L=

0aSe: -
« Amebic anmﬁm&. QIDA%V * |iver abscess
, Cyst has % o z_mE@ trophozoite has msm@mn_mcm

de of Transmission: Fe

omm:mm_m.

e ingested cysts differentiateiinto tr rophozoites in the/llgumy
olonize thefcecum and colon.

Ihe trophozoites limy@desthe colonic e :mw:ca and secrete enzymes that cause

ized ne <
b losion rex s layer, a typicallflask-shaped uicegform.

_mmam *o _:<mm_o: of the irculation by the

! _.__:owonom. q

_ The most frequent site of [systemic disease)is w e
h ophozoites form.

ical Findings:

4 Acute Intestinal amebiasis wmm\i R q 1o [Pk S

Wit abscesses.containing
Qe%k oLl ofps) B

_ .
M. 7 E@ Dan 14 Mo ?\E e Flatulence 4@:8%% o Lower abdominal discomfort
_ ] hronic Intestinal amebiasis £

__ \X ) _u_mi..mm : e Weight loss +— * Fatigue

: Diambea §§§ i

| us lesion)(ameboma)

AW&OU oR gQ.nQ.& % m_n: t-upper mcmnﬂm:. o Weightloss =« Fever ° Enlarged Tve

b pain
§o..< Diagnosis:



Imporee .

jsease: Giardiasis
DS nf Properties: R
ot A

Mode of Transmission: Fecal-oral transmission
Pathogenesis:

> The organism is acquired by ingestion of cysts.

» The ingested cysts differentiate into trophozoites in the|
» The trophozoites attaches to the gut wall. *.a :

»
> Does not enter ﬂm E_Bma.

» Causes

> Leads tom e e

Clinical Findings:

* WFoursmeling diarthea * Nausea * Flat

[} 9.“3 mm '] : i f]_u—r—mw._om
ﬂ-ﬂln . g ° >Eo§3m_.2mag

Laboratory Diagnosis:
M W.com%ﬁg = Detection of trophozoites or cyst

®*  Fluid loss

Detection of oocysts

| Nside them,

" UROGENITAL PROTOZ04
- TRICHOMONAS va thtm,_ : L

sease: .En_..oao:_m_mmm
_waoan:n Properties: 5 &
fsioed © Contralnudeus o 4figels o

yode of Transmission: Sexual contact

pathogenesis: .
» Trophozoites attach td wall of vagina)
» Cause inflammation and discharge.

Clinical Findings:

# Vaginal discharge

i [

* Watery * Foul-smelling * Greenish
Laboratory Diagnosis:
= Wet mount of vaginal discharge E==)  Pear-shaped trophozoites

- UNIVI mrfm-| fss

_.u_..ZmammnBBwnmn, causing intestinal in = g

: g intestinal infection: ;

b) Give pathogen fagnosis of Entamoeba His: [Annual 2008]
pathogenesis and lab diagi om,ahr—iﬁ s _—

2 After one week camping in Murree, a 20-year-old medica

Nausea, U_OOQ% diarrhea and fever. Stool specimens are sent to EUQN—OQ. mg_-m:m_ cultures are
Negative for intestinal pathogenesis but stool examination shows organisms with red blood cells

a) What is likely diagnosis? Name the causative agent.

b) Give the lifec nwma this intestinal protozoa. [Annual 2009]
3 Name ammmmmm%nm:mm d by each of the following protozoan and how are they transmitted to
humans:

nw m_”,maomcm Histolytica

ardia. [Supple 2010] abdominal pain, fever and passage of scanty stool

%A young aw_m hﬂ%é with mmﬁa.%ﬁ.w_%: is Esﬂs
Containing blood and mucus. A parasitic f his fresh stool?

8) What will be microscopic ==n_=ﬂ “mamnu. [Supple 2011] franemission
5 _N Briefly describe the ____ommn_ﬂﬂm__ human beings through orofecal route @ :

* ENumerate 2 parasites W .
[Annual 2014] : Nathia Gall, 8 tirchyee ety e
. After one-week hiking %.F pain, fever &a_%ase M negative for bacterial _wmﬁcam:m on

ith severe crampy abdor’\ o microbiology BEET - lsms with red blood cells inside then.

Mucous, Stool specimen reveals parasitc
; ination causative organism. (1+1)
examinatol 2 z-ac.ﬂu: of this protozoan parasite. (2+1)

Culture but microscopic
a) What is the most likely ..u;ﬁ Infective
b) Give the pathogenes!®
Annual 2018




: ...J b?r(gg 3
45 00D & TISSUE PROT,
. .. .h... ) .HH h‘_rw P&w wnmu.m _h. w..__.;..r. / .
Disease: E_m:.\ (9) %
Species: Zygote
_| Species lood smears R — !3.% ;
| P. vivax Is; Ameboid trophg e Plkeg T e
[ P. oval Oval, jagged, infected RBCs 48-hour —
, T_.\\Ll_u malariae ] | Rosetie schizonts £ =%-hour
P. faiciparum_| Multiple ring forms Grescent-shapedigametes 72-hour
Irregular— ®
Cell Cycle: _ hl_f_wa
Phases of cell cycie - mosquito -
Sexual Cycle Sporogony (sporozoites are O
S produced) 3
Asexua ! O%@\_ § % are prod
Vector mosquito * o= s ®
o2ire s Some parasites -
Pathogenesis: Cgnits
Exoenythrocytic phase: Esam_ mm.m_.ummo..w : _E = o _ _h
© Sosquito injects sporazoites which attack hepatocytes . ’
> I OEY ttack he 1 s (6)
M o mreots Eo o
Envvocyt phaser o oy
> Wﬁs renta ntofing shaped trophozoits in RECs. Clinical Findings:
» Merozoites s&i@ﬂ@aﬁ with merozoites. gl 1o o,
ABCs at regular intervals and further infect RBCs. Sy s ;
Sexual S g * :8.__8__@\ .
Porogony in osquit - \
— >Z0ftes develop into amgam_m%ﬂ%@aﬂi RBCs Complications:
| - t@& Fm”co _a_ _ Z m 3
_ iﬂq’g n-liké microgametes in gut dOratory Diagnosis:
. motile ookinete which burrows throug" ¥ § % Giemsa-stained smears of oganis
: UITOW + Thigk smear =PI ication
ey R « Thin smear =
% ELISA
% PCR




Disease:
* Toxoplasmosis

Definitive Host: cat
Mode of Transmission:
* Ingestion of cysts in . _un.u.oa contaminated = .?m:mu_mnm:_m_ from
raw meat with cat feces. mother to fetys
Cell Cycle:
(10) )
1 nﬂqnmwma ‘ Ingestion
M. feces of cysts
j > @
) :..ounqﬂ“un to In the small intestine,
form oocysts in cyst qﬂﬂwﬁmﬂ ,w __.__cmn_m
gut
i
____ n..wnﬁ”mxnﬁv 3
it ultiply, Ingested by
1 __.q.____n__n nm&!mmnaﬂ”_,_n_d macrophages
I (@)
_;_.._ nn»h”uuw Ummmm“_nﬂnzmﬂm
Ppein o trophozoites
i meat
if ’ © (5) \
| Tachyzoites
[ P Kill the cells
i vgﬁonﬁ and infect
g form other cells
L
+  Clinical Findings:
N o S * Fever * |Intracranial
. Chorioretinitis * Jaundice calofcation
| 2 Imbmsmv_m:osonw_w * Blindn. * Mental Retardatio
ess
Laboratory Diagnosis:
<% Giemsa-stained Smears
_ - rophozoites
o E==) Crescent-shaped trop

ce
% Increase n IgG antibody ey  emoa9™ 2NtbOGY

Congenital Sxou_mm:.:uw_m

E==) Diagnosis of acute infections

TRYPANOS

o OMA cryy
: Chaga's Diseas
u_%nuo_ (g e "
cell Cycle:
(1)
(7) 1 Reduviig bug
Trypomastigotes jn bites humap &
hindgut ingest
trypomastigotes
from the blood ’
(6) (2
Epimastigotes Trypomasti
gotes
in :...E.m:ﬂ & transform intg
multiply there, amastigotes inside the

cell

(5) (3)

Bug bites again Amastigotes
ﬁimuam&moﬁmm multiply by

ingested (4) binary fission in

2 cells

Amastigotes
transform into ‘
trypomastigotes
and then enter

bloodstream

Vector: peqyiig bug
Pathogenesis:

2 The amastigotes can kill cells and cause inflammation. ;
W Cardiac muscle is the most frequently and severely affected tissue.

In addition, neuronal damage leads to cardiac arrhythmias and loss of tone in

the colon (megacolon) & esophagus (megaesophagus). yd
> During the acute phase, there are both trypomastigotes in the blood
amastigotes intracellularly in the tissues. A
0=v _In the chronic phase, the organism persists in the amastigote fo
Nical Findings:

ﬁiﬂ’m@ I Ty —

%




zomm.zmm_w“ ‘
1m~v in visceral leishmaniasis, the organs of
m%&mﬂ.@ﬂ:m bone marrow) are the most mmHM reti
_ one m ; _
> .._ﬂ.oa.mwpmzm@m_ Wﬂﬁnﬂﬂwﬁ mﬂuﬂﬂa With Cellular destruct in the spleen
1 1 anemia, leukgpenia ¢ Hhoc . bl
> e %mmm oy iectionsand a awm%% o
» The stn ing enlargement of the spleen is due to eed.
awo«o_uzmuom and sequestered blood cells, mgg oroieg
clinical Findings: (3@ :
ﬁQC_mﬂ ®
. Weakness °
. Weightloss— e
Laboratory Diagnosis:
& Bone marrow smear [———) Detecti _
% Skin test lon of apastigates

36 Emu:oﬂm" .
_..mWod..mox_.w.q thin blood mamma nHHV ._.%oamm:moﬁmw
& Bone marrow biopsy

& Culture in vitro

& Xenodiagnosis

imma_ooﬁamﬁm .
/ Indirect fluorescent antibody test

7 Indirect hemagglutination
v Complement fixation
Xenodiagnosis = Consists of allowing an uninfected, laboratory-raised reqyyi
bug to feed on the patient and, after several weeks, examining the intestina| oo_._wmﬂ_a
S of

the bug for the organism.
h&&:ﬂ_,ﬂﬂcmn_u Bone. Mamow:
! IEISHMANIA cozo<§ )
Disease: Kala-azar (visceral leishmania) Wgowoap

Vector: Female sandfly.

Reservoir: Mammals

ndothelial system (liver,

* Leukopenia
¢ Thrombocytopenia
* Glbleeding

L]

Cell Cycle:
L}

r | Promastigotes (1) " cz-<mmw- Y ocmm-—-ozm _

f multiply in midgut P gote ] m 1. A 20-year-old farmer develops periodic bouts of fever with chi _ ;
.. & to th i . : t with chills & rigors occurring every 36-48 ¥
I % e _“_M_Hﬂn”_._ ¥ joEﬂ... He is anemic man has splenomegaly. His peripheral smear shows crescentic structures. o
ﬂ \ 4-Proboscis —_— T n“ s hat _w._ _Sm most likely diagnosis of this complication?
H agnis ow will you diagnose this case in laboratory? [Annual 2007]
. mrnw:amm disease caused by each of the *o__oi_zm protozoan and how are they transmitted to <

(W]} i
2
| Amastigotes transform (2) a) Trypanosoma Brucei Gambiense
. into promastigotes in bopre g_um.ﬁ b) Plasmodium species
¢) Toxoplasma Gondi [Supple 2010] :
ith history of fever, weight loss, multiple nodules over

| macrophages
: wo A 15-year-old pathan boy presented W : ;
f L Al dark discoloration of skdn. On examination, he had mild splenomegaly and his cBC 8
8vealed anemia and thrombocytopenia.
M_ ..._...”__._E is your most likely diagnosis? =
p __.wmmo_.._... will you confirm your diagnosis . . y
5. Zm_q_w fibe pathogenesis of Plasmodium Falciparum infection. [Annua
6. A moo hemo-flagellates infecting humans. [Annual 2011] :
She aw% ear-old female experienced sudden onset of fever, shaking L
diarrh has C/O headache and abdominal pain but no nausea. .,..oa_._m%m o smear 1008
5338. There is no rash, neck stifiness or aftered consciousness:
a) .Eg_mfm within the RBCs. :
b m_._wm tis the most likely diagnosis? Name the Emma&_:.ﬂw
9 1 »mm.mh_oummmﬂncm the lifecycle of v_mmam_caﬂ.zwﬁ:::n_ 2
i 3.45-.Year-old watchman developed epis ic s :
i LR _uﬂw p:o.a%nso:a. On examination, he is anemic and has mu_mzoamum_<
o) Whesoonte structures [Annual 2017]
your likely diagnosis? (1
e il you aﬁn«:&%ﬁ_m Szhavo: in taboratory? (2)
dition? (2)

~C) What are the complications of this con

2 [Annual 2010]

chills and profusé sweating.




The cestodes are the tapeworms.
forms in intermediate hosts.

the intestinal infections with adult tapeworms.
Diagnosed by finding eggs or proglottids in the feces.

Structure:
Consists of two main parts;
& Scolex (rounded head)
v Adhere to the mucosa
v Knobby-looking
v Has suckers or a sucking groove
& Proglottids (flat body consisting of multiple segments)

Disease:

Important Properties:
« Scolex has four suckers and a circle of hooks.

« Gravid proglottids have 5 to 10 uterine branches.
Definitive Host: Humans
- Intermediate Host: Pigs or Humans
Sy __ _._onn_Mq .-.B:%ﬁﬁu%_o.ﬂoox &
== = Ingestion u iasi
= B »  Food contaminated éﬁgﬂ;oﬁaaﬂmgamw
vmw_,om_ozoamn

brain.

v
v_.izusamomamao . .
> When they die, not cause inflammation.

For the most part, they have complex life cycles involving extra

&

&

& When humans are the intermediate host, these infections are more seri
¢

&

Hermaphroditic, with each proglottid developing both male
reproductive organs, and mature eggs developing in the most distal

_o_ .mumio:: _ _

« Taeniasis e Cysticercosis

response. they can release substances that provoke an inflammatory

:.:mm::w_ _DJE_

and fg male

Proglottigs

mmaczgggsgo_ 2 - o
cysticerci ntestinal wall causes little damage-
*colhe » on the other hand, can become very large, especially in the

OUs thap

(7
Oncospheres ()

develop into H ;
cysticerci in c:a..._m_”.wgu ingest
muscles of cooked pork

e containing
igs or ;
xocwdwzw #eticerd
© "
Circulate to ;
musculature @
in pigs or Larvae attach to gut wal)
humans
(5) (3)
Oncospheres hatch Larvae develop
& penetrate into adult worms
intestinal wall with gravid

(4) proglottids.
Terminal
proglottids detach,

pass in feces, and
are eaten by pigs.

linical Findings: :

» Anorexia « Vomiting . mm_N._._am
A Diarrhea o Headache o Uveitis
v Retinitis

boratory Diagnosis:

M Woo_ examination E====> Detection of gravid proglottids
* ELISA
% CTscan

Sease: Tagniasis
Portant Properties:

X Scolex has four suckers and a no hooklets: =2
Gravig proglottids have 15 to 25 uteriné branches.

e







usually fuid-filed ¢y
IMaml m&a&eﬁ :u many fmbeul.,

1 of the la g;cymamcallsd /dat
esion, pu pl'.ﬂal.ll‘am-'u
' Whlch ©an sensitize the hogy

¢ shock can ocyr.




Important Properties:
« Either male or female.

. Daghaia ke

Definitive Host: \Hiiffians—
Intermediate Host:Siais , F“” :
‘Mode of Transmission: Penetration of skin by cercarla.e f




Cercariae [+1]
differetiate Ingestion of food
inta contalning

metacercaria Metacercariae

\

@

Excystation in
small intestine

3]
Immature flukes
enter the lung

parenchyma
differentiate into
adults

.mmcalmmplahmafepbndasdpmingupodhum.ms
arge. examination reveals lasions. Urine analysis
6 wmm[supphmﬂ




Eggs on
perianal folds & (1)

into the Humans ingest eggs
environment




Larvae hatch |n
intestine

()
Circulation = Lungs =
Trachea - Pharyn:

(3)

Cireulation

e is due to the loss of blood at the site of attachment



" L]

Pinworm

Disease: Filariasis
Host: Humans
Clinical _Fll‘l dings: Fﬂfﬂﬂl@ mosquitoes bite (Anopheles and Cuiex)

% Blood smear =) Microiarias

.5!

e

leen & bone m,

—

2014]
and label lifecycle of Ascars Lumbricoides. [Annual 2014]

ar-old boy presented in Pediatric OPD with anal itching. His mother says that he is unable

| night because of scratching of perianal area for past few days. On examination, perianal

als erythema and excoriation. A microscopic examination of the sample collectad by
m the perianal region with piece of clear scotch tape is performed. [Supple 2016]

parasite is responsible for this infection? Briefly give its lifecycle. (143)

~old girl severely anemic from a village in Swat is brought to a clinic. Blood examination

iron deficiency anemia. Her stool ination shows the p of several.

0gs with segmented ovum suggestive of Ancylostoma Duodenale.

! & cause of Iron deficiency anemia associated with Ancylostoma Duodenals and name:
other anemia causing parasites. (2.5)

b)Draw and label in detail the lifecycle of this parasite. (2.5) [Supple 2016]

Year-old malnourished boy is brought to pediatrician with complaints of persistent stomach
5t two days. Stool examination reveals several typical eggs of Ascaris Lumbricoides.

#)Praw and label the lifecycle of this worm. (2)
 B)Enist the pathogenic effects produced by its larval and adultforms. (3)
8) Draw and labe| the lifecycle of Hookworm. (3) [Supple 2017 held in 2018]
atis the cause of microcytic hypochromic anemia in these patients? (2)
- intestinal nematode responsible for

ically explain the | of the largest
pod u?meintasﬁmwhmmimmm“'“u

B} Eniigt g . e 2018 held in 2019]
: Mﬁuuo nematades with their vector. [Supp ng broke out aMong
ova -]

mild intestinal distress, slesplessness and perianal fchi o
amosmer.smdmmlmtmwm nterobius




a) Diagrammatically explain the Iife cycle of this parasite eniist its differan m O¢
transmission. (3) ode g

b) Enlist two medically img hemoy and 2 tissus nematodes, (:

Annual 29550
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8. VDAL Test

b. FTA-ABS S

. Micro-hemagglutinin

d. Dark field examination of chancre material.
Answer: C

e
2. thogenesis of which of the following
5 mmummmmhmmm

the intestinal mucosa:
&. Vibrio cholerag.
b. Enterotoxigenic E. coli.
c. Shigella somei

um botulinum.
d. Clostridi 3
3. Which of the following tests does no
mapomwmﬂrsm&vad' 2
a. Casoni's Test for Hydatid disease
b. Frei's Test in Infectious mononuclease

¢. Schick's Test for Diphtheria
d. Wasserman's Test for syphilis.

Answer: B

F4. Your patient is a 30-year-old woman with
non-bloody diarrhea for the past 14 hours.
Which one of the following organisms is LEAST
likely to cause this illness?
a. Clostridium difficile
b. Streplococcus pyogenes
c. Shigella dysenteriae
d. Saimonelia enteritidis

Answer: B
15. A 50-year-old homeless alcoholic has a
fever and is coughing up 1 cup of green, foul-
smelling sputum per day. You suspect that he
may have a lung abscess. Which one of the
following pairs of organisms is MOST likely to
be the cause?
8. Listeria monocytogenes and Legionella

PR it s ptanii
and
pneumoniag
¢. Fusobacterium nucleatum and
Clostridium perfringens and Chi :
psittaci
Answer: C

16. Your patient has subacute bacierial
endocarditis caused by a member of the
viridans group of sireptococci. Which one of the
following sites is MOST likely to be the source
of the organism?

— N ! oo e nism is most likely to be which of the

- -é_rﬂ““m ©. Novoblacin susceptibility test

: Soma :':IIW d. Vancomycin suaoeptib;}':yty test

Act yoes

e e Answer: g h-s.“pw‘l a" 27. A 30-year-old woman with temic 1B

yoderma (impet O a patient iy o & bacterium tuberculosis b e o e

1 S iiors LT & Myco serology fest for s;ggiatn{\ft‘:)ﬂ;{_e a positive
test). She

Answer:C  (gap i
Wﬂg pool granuloma is caused by of Pal:‘t::r h::ongh byl s Mmma
=3 P - ad symptoms of a ven
o b F'esuae. The next best step would be to:
: M: um|muns;s a. Heassure her that the tast is a false-positive
:: M uorenc ;agrctrla%na r:arm::xt:a:m autoimmune disorder
e B contacts for serologic

surrounded by a zone of beta ham,

ol
blood agar plate. A Gram-stained smes:ihm Al
gram-positive coccl. If you found the catalcms—'
test to be negative, which one of the [mm,;fa
organisms would you MOST probab
isolated? el i

;. Streptococcus pyogenes
. Staphylococcus aureus : i i
; 23. Five hours after eating reheated rice ata  ¢. Treal her with penicilli
c. Staphylococcus epidermidis restaurant, a 2d4-year-old woman and her d. Perf ll peml:HIg: antibody-

husband both developed nausea, vomiting, and ~ absorbed (FTA-ABS) test on hei
diarrhea. Which one of the following organisms ; r“mw D
is the MOST likely to be involved? 28. Which of the following bacterial uuhshl:loe
a. Clostridium perfringens binds to the Fc portion of immunoglobulin

d, Streptococcus pneumonia

Answer; 4
18. Five hours after eating reheated rica at
restaurant, a 24-year-old woman and her

husband both developed nausea, vomiting, a b. Escherichia coli molecules:
diarrhea. Which one of the following organismg W ¢. Bacillus cereus a. Endotoxin
is the MOST likely to be involved? M d, Salmonelia typhi b. Coagulase
a. Clostridium perfringens . Answer: C ¢, Lipoteichoic acid
b. Escherichia coli 24. A 65-year-old man develops dysuria and  d. Protein A.
hematuria. A Gram stain of a urine ! Answer: D

c. Bacillus cereus
d. Salmonella typhi

:ahnﬁsGrammgalive rods. Culture of the urine  29,An  outbreak of sepsis caused Dby

| EMB agar reveals lactose-negative colonies Staphylococcus aureus has occurred in the
ut evidence of swarming motility. Which  newbom nursery. You are caaas‘ddupo: m&:

of the following organisms is MOST likely  investig g to your
) normal flora, what is the most likely source of

19. Your patient has subacute bacte
endocarditis caused by a member of

viridans group st . Which one of 1 & cause of his urinary tract Infection?

following sites is MOST likely to be the souro ceus fascalis the organism?

of the organism? domonas aeruginosa a. Nose

a. Skin ¢. Proteus vulgaris b. Colon

b. Colon . Escherichia coll ; c. Vagina

c. Oropharynx Answer: B d. Throat Answer: B
d. Urethra

20. Which one of the following is a virul

factor for Staphylococcus aureus?
a. A heat-labile toxin that inhibits glyciné

release at the internuncial neuron

b. An oxygen-abile hemolysin

c. Resistance to novobiocin nof I8

d. Protein A that binds 1o the F Porier Lp

Stain shows filal

: odified
rods. AM Wﬂs




HEeAd

c

dAnHBe Answer: G
5 What Is the vector of Dengue Fevar?

Coaguiase test
:.' Bacitracin sensitivity
c. CAMP test
Vlrolog

solubi
— e Answer: D

? are at their metabolic 1. General steps i i
8 T Bhotvm cone are PSin viral Multiplicatiy, Cyelg

ma phase b. Log c. Stationary d. Decline a. Adsorption, Penetration, rgpjic,y; on

a. Aedes

b. Anopheles mosquito
. Aedes albopictus

d. Deer fly

. i ..I 2
12." The Tollowing statements ars true of

Vagzella-Zoslar Virus

a. Causes a maculopapular rash

b. gasmw to AZT therapy

€. Recurrent episodes of Shi

S ngles usually

d. Remains latent in sensory ganglia following

b. Anti-HBs

Answer: B maEturalion and release,
33. Which one of the following organisms s b. Endocytosis, uncoating, repicay, Answer: A Primary infection
MOST ksl 1obe i cause of pneuronia in  3seembly and g:ggi;ig. =, 7. Vs belonging o Which ol e Tolowing Answer: D
petent . dSOIIJ i 3. Whch are Fi e e I
edilsgubareribamad assembly and lysip " UPcation, iyl establish latent infections? 13-Which one f tfe folowng immunizations
B, Suiratia Marescans d. Endocytosis, Penetration, rapijcag :: Poxviruses. a. uﬁﬁo&mﬁfﬁﬁﬁm’? Iy:;ha L
: Myoop:zna pmunor;: maturation, exocytosis, on; ¢, Filoviruses b. HIV Vaccine Wh
g Answer;C  ZTWO 1985 578 Usq To Gy Awer 5 ¢ Influenza viruses. Answer:A o Hopatis b tsarus (DFT) vaoatie
34, A 30-year-oid male presents with mum.p‘a HPK inflacﬁnns are: ety Rrésence of B. A 20-year-old medical student ha;wa:;; i Answer: D
soft, raised, bndyhm superficial ulcers in his @ Agglutination and neutralization rgac; onset of fever, nausea, and pain in right 14. A large number of nts presented fo
left groin. Physical examination reveals several II: Compliment fixation and Seeioe hypochondrium. He had jeundfg:e andobserved  emergency dapamanls%??aa Allied hospitals
enlarged left Inguinal lymph nodes. A  Immunofluorescence tests, passing dark urine. On tions he was  during an outbreak of dengue fever. Which of
histological section from an enlarged lymph ¢ ELIZA and Westem Blotting, positive for HAV IgM, but negative for other  the following is the Most Rapid test for the
node thal Is stained with a silver, stain reveals  9- Hemagglutination and Comb's Test. iarkers of viral hepatitis. The physician-can  diagnosis of this disease?
characteristic  Donovan bodies  within Answer: ¢ inform him that: a. Determination of IgG-levels in the patient's
macrophages. What Is the most likely 3. A 23-year-old female presents with e i He acquired the infection from a recent bload.
._‘“‘9'“"? recent onset of vaginal discharge. Physical Jjinection for vaccination, b. Determination of IgM levels in the patient's
o Chancroid examination reveals multiple clear vesicles on 2+ He is likely to develop chronic hepatitis. blood.
» Gonorrhea her vulva and vagina. A smear of material I He is at a risk of developing hepatocellular ¢. Determination of Hemoglobin levels.
t.wm ined from one of these vesicles reveals Jcarcinoma. g Diacrnation of 631 atljen In i
Ymphogranuloma venereum Several multinucleated giant cells with He may transmit the infection to other - e
0 Answer: C  intranuclear inclusions and ground glass nucle. > by person to person spread forupto 15, A chronic carrier state may ocour
35-year-old m Who lives in the r“?;sevssiﬁssm mast likely the result of an . = p D
utheastern portion United States tion with : - r
likes 1o hike in the Greal Smoky Mounh;i": a. Cytomegalovirus (CMV) 9. What is the most common cause of aseptic b. Hepatitis A
Juth a spotted rash that started on her . Herpes simplex virus (HSV) meningitis of viral etiology? T it
e and spread (o her trunk and face, A - Human papillomavirus (HPV) e Enteroviruses A c
' 0ne of these reveals necrosis 9 Candida albicans Anener:8 IS _HﬁfPB.ﬁvln.lsas o
dssaser " KO Causative agent of hey 4 Tha ypicarimcaTsyndrom associisdwin || & Retroviruses
4. Bantonella rotavirus infection is:
b. Barionelia m a. Acute gastroenteritis of young adults.
€. Coxiella burnetjj b. Acute bronchitis of infants. -
d. Rickettsia Quintang ©. Nausea, vomiting and diarrhea in ini that this infection is caused bY:
and very young children &. Bordetslla perlussis b- Epw"."'a._'l- s
36. Neisseria gonomhosas s smanewer: D d. Acute viral hepatits. answer:C | © Rhinovirus d. Respiratory syncytial virus
Mﬂhmﬂgm“%._bhmam o have 4§ (RSV) Answer: D
2. Glucoss only drates; 5. A 40-year-oid male Is dhg%w —_—  __————ANAVIUS?
B. Giucose and maitose acute viral hepaiitis B. He would bo O 11 Whihofhe flowng &
©- Glucos y 1o be highly infectious if he I a b. Enterovirus
e a. ©. Adenovirus d. Rubella virus



the following serum component is
: m’wm infection and subsequent
immunity to hepalitis B-viral infection:
TR

¢. HBs Ag :

D
19. Which one of the following forms of
immunity to viruses would be LEAST likely to

that blood tests for HBs antigen ang -HB
antibody are negative. Which Onsm:’ the
sstablsh tht the hprits wae e 5 ©°
popa P was indeed due to
umnm
<. Anti-HBe antibody
d. Delta antigen
| orHBsanigm ot o D000
I hmmmemmd
2 g meSun1eS has scroning ol
it of cases of post-transfusion
| b ooy
& Ortomegaioyinss
I 9. Epstain-Bary yipys
S e o e
Acule mumps digeaggy - C°CSVe diagnosis
A
G..?’ &hmyhhm
t&ydmh!mmn.m.

2. A 50-

year-old diabetic developed white

Answer: B

1. Megaloblastic angr:

$68n In infoction ywih . 1S Most sl
wh Comp .
:.aIETlit;'::'l';eba E ; of the r‘-,"%“:'l' The host thal harbors the adull or sexually lesions in the mouth and on the surface of
B Lok 2 histolyticy o |8 ure, parasite is called: tongue diagnosed as oral thrush. The causative
o S:;is:'nama donovan; M lermediate host agent of this disorder is:
d. o:pnwmfﬂﬂfneﬂﬁ“""”"‘ B U ones o b, 2’;‘.’13'3;'2?&2':@
um i . J
:‘gaﬂnug host ¢. Haemophilus influenzae
ﬁ A 44-yearoig femals 5 Ang 1 Answer: D d. Streptococcus pneumoniae
artha’s Vineyarg geyey, C T fler ite gai Answer: B
aria 3. After sporozoite gain entrance to
of chills and feyer, Her :Ds :;IB Sudden Onsey | :’u::lﬂ body it undergoes developmental cycle- 3. A 45-year-old man presants with chest pain,
eron. o oy 25Ul from 40 iver than.in RBC, only atter which fever  fever, productive cough, and rust-colored
:m»sm which was transmiffez :y fp’f Miculas 4 e seen. This incubation period varies between sv;:um- 'lrht: 'l):m;ﬂv was d[:gnnsaﬁxwﬂh
el tick (ixodi ; & smodi jes. Which species has tubercuiosis in his e 20s. A chest X-ra;
: ). Whet Is this Organismp e [ i Speales " shows multiple, nodular, infiltrates and mmr;

longest incubation period,
a. P, falciparum  b. P. malariae

c. P. ovale d. P, vivax

a. Plasmodia vivax p, i ?

: Plasmodia ovae lesions. A lung biopsy reveals necrotizing
infi i and thrombi  with

Which of the

¢. Leishmania donovani g, Babesia Microtj

branching Ilu.ngal hyphaa,

3. Black water Tover Ts 2 spagarmanser: Answer: B
Of malaria caused by: # Specil mariesaton 70. In malaria, the form of plasmodia that is fﬁ”:c'\'!ﬂﬂ Is the most likely diagnosis?
a. P falciparum b, P, majariae transmitted from mosquito to human Is the e
€. P. ovale d. P. vivax a. Sporozoite  b. Gametocyte = g‘P‘*’ﬂa sl stion
Answer: 4 | & Maiccolamid tiybnozons A :I.. Cryptococcosis
4. The main factor TeSponSIbla for worlduide Answer: B
distribution of Entamoeba histolytica Is: 11. It a human develops cysticercosis, by ygE e Vaginalis 18 an example of
8. Extreme antigenic variation ’ which means was the infection transmitted? which w"" 0'"” protozoa:
b. Usual stability of its cysts in the a. Eating beef eyl
environment b. Eating pork
f b. Flageliate
¢. Wide spread distribution of mosquitoes ¢ Fecal oral from cow feces c. Ciliate
d. Poor hygienic conditions of individuals | d- Fecal oral from human feces Answer:p - Sporozoan =
A B =
A= : 12, Which infection predisposes (o —oidbo with Giroular baid
5. All of the following characteristics are seenn e i head i short har aibé and

broken hair within hair follicles. Which of the

the stool of Amoebic dysentery except one: cancer? g

i a, Schistosoma hasmatobium 5
b. m&m 42 b. Schistosoma mansoni following is responsible for his condition?
c 2 ﬂsm crystals. ¢. Schistosoma japonicum a. Tinea corponis
d. Ghost cells. d. Clonarchis sinensis e h'nmm :&

Answer: D : N i .
6. Parasite Induced pemicious anemia 1 e Anemar
caused by: ircular, & Tfecton il Germatophyie & most oten
8. Taenia saginata 1. A 10-year-old boy develops a dry, 1 associated with
b-"'mﬁim scaly, p{uenﬁc lesion on his leg. Wf,-,"'ﬁ o tmwrous g SRR
€. Diphyliobothrium latum hydroxide calcofluor “"""s:wi,_m"mmmg. ;W""“”““&?W :
d. Echinococcus granulosus Answer:C scraping from the lesion as. What Is the . adherance of the organism fo perspiration
| sepate, non-pigmented 7
7. in_malaria the form of pasmod” csignfcance ofhess s mww
transmitted to man from mosquito is: :- Chromomycosis 2
a, . Derm -
: c. Phaschyphomycosis
 d. Sporotrichosis




r. Several nodules then
atic drainage.

progresses to an ulce
develop alone the. local lymph
The most likely agent is
a. Aspergillus fumigatus

b. Sporothrix schenckii
tococcus neoformans

S—— _ ANw,
9. Aspergillosis is recogn &R Macnoerol
presence of: :
a. Budding cells

b. Septate-hyphae
c. Metachromatic granules
d. Pseudo hyphae

c. Cryp
d. Candida albicans a
Answer: B
8. You have made a clinical diagnosis of
meningitis in a 50-year-old
immunocompromised  woman. A latex
| fluid for capsular

agglutination test on the spina
polysaccharide antigen is: positive. Of the
following organisms, which one Is the MOST
likely cause?

a. Histoplasma capsulatum

b. Cryptococcus neoformans

c. Aspergillus fumigatus

d. Candida albicans
Answer: B

zed in +
d in tissyn 5
- if the

10. A patient presents. with 5 1 g —2

Slow

developing pneumoni
ia. Several opacities » .
pacllleSa |
arg |
1

seen in a lung x-ray. In a stained sme
ar

leukocytes from the buffy coat of blood
tin

intracellular yeast forms are seen. Whe b

centrifuged a “buffy coat’ Is formeq Wh
- What

organism is this most likely to
a. Coccidiodes immitis

b. Blastomyces dermatitidis
c. Histoplasma capsulatum
d. Cryptococcus neoformans

Answer: C

—
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