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(Viral and parasitic infections of CVS and [ymphatic system).

C. VIRAL DISEASES OF THE CARDIOVASCULAR

AND LYMPHATIC SYSTEMS

= [nfectious Mononucleosis

= Viral Hemorrhagic Fevers

First: Viral disease of the cardiovascular and lymphatic system.

Lymphatic Jls CV JI & important & -& 0See A (main viral diseases)
P

= |nfectious Mononucleosis.

= Viral Hemorrhagic Fevers.
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Infectious Mononucleosis mainly caused by EBV also known
as human herpesvirus 4.

EBV J e Sosy (a3l 138 (10 %G5 Ao o
human s a5 Cytomegalovirus J) e sy (i jall 138 e % (7-5) o

Herpesviridae J' <5 4 o« herpesvirus type S

Viral Hemorrhagic Fevers
Hemorrhagic Fevers Jaw (Sas lpanys fever Jar (Saa Ll

ALl (85 8 5 fever Je (Yellow fever virus) e

Hemorrhagic Lai dexis « Dengue fever J«: (Dengue virus) e

Dengue fever

(Jie ALB 48 5 aa L Hemorrhagic Fever s clus b ab o

v'Marbocovirus

v Ebola Virus.

v'Hantaviruses.

v"Venezuelan hemorrhagic virus.

dh & usSh Ue s Hemorrhagic Fever oaa e Sl il (e de sana A

Tropics and subtropics 4l siwy) 4d 5 430 gy (slaliall
Middle east JI 3 oS Le 1l




Infectious Mononucleosis:

“Kissing disease — "caused by Epstein-Barr virus
of (EBV)Hermpesviridaed-HHV as known also ,

= Well-established relationship between HHV-4 and
oncogenesis (Burkitt's Lymphoma etc.)

= Virus multiplies in parotid glands and is present in
saliva. It causes the proliferation of atypical
lymphocytes (life-long infection) —Transmission via
saliva

= Most people (= infection Childhood .infected )95%
.asymptomatic usually Adolescent infection —
Mononucleosis.

= Characteristic triad: fever, pharyngitis, and
lymphadenopathy (+spleno- and hepatomegaly)
lasting for 1 to 4 weeks.

S ge IS Allall ool JS8 A EBV J) i gyl la Ll Lo (g ) m
en dals sl Wlie developing countiries dV b il (e %95 s s
s s dd ) Joas Liehae 35 40 (16-14) J) sen teenager J
JalS pli s sl aie (A dns aulul 54 e 3 wd Mild disease

without any treatment

S 5 Ay e saadiall il gl g (i jil r e Jsadl (e (8 Gall) ey m
G (—Sas s CAVCINOGENIC O3~ s 5 —8ll 18 A8 ) Gl e sanll
J SAisla Burkitt's [ymphoma sl A= s malignancy




L)l ders < hairless leukemia g ((African Americans)

B cell [ymphoma s Nasopharyngeal carcinoma

da olie bl K saliva J) e Jii g gaxe Sina o) (0 Infectious
bae (o L) 8L aladiuly Luad Jiiy (Saes «KiSSING diSease o sews
(alidl
Jli A« sexually or blood transfusion < Jiiy (Sas rarely
LYl e atall 313, Blasia) g sl e JEiy g6l el

olina abie (DS/S) ... Mononucleosrs »

Condition which mean there are increase in the number

of white blood cell of lymphocytes mainly monocyte.

three 8y QA i triad Wis—snisls ad . Clinically =

fever, pharyngitis, l[ymphadenopathy s symptoms

cervical [ymph node J) 4als

sl oangh Jlakall pdi - + 5% OSeas < fatigue - + G5 (Saas
°hjj \}<“ ‘5‘ \.1<“ CA d\= ! “ . .

&l 6 maximum ... gl 4-1 Alay) et
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Mononucleosis
causes:

» Fever

Fatigue

Sore throat

Swollen lymph
glands

o2 5« triad J LB L s mononucleosis & Jsall s2a o
university college Js e (30-20) mainly in adult

age

sl U oS primary and secondary schools J) 2 ¢S

Asymptomatic ual e




Young adults present
with fever,
pharyngitis,
lymphadenopathy,
and tonsillitis.

lymphadenopathy s pharyngitis & fever sxc Adult J 3, sall Ja-
secondary bacteria o= U pus o= 3l i) o) s tonsillitis s
.(Streptococcus pyogenes) ¢« groub A (=
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= Proliferation of infected B cells results in massive
activation and proliferation of T, cells (CD8 cells) —
characteristic lymphoid hyperplasia.

= Transformation of B cells to immortal plasmacytoid
cells — secrete a wide variety of IgMs = heterophile
antibodies (Monospot test)

= Commercially-available test kits are 70-92% sensitive
and 96-100% specific

"Downy cell“: lymphocytes infected )
by EBV or CMV in infectious
mononucleosis. Cytoplasmic rim is

intensely blue and has tendency to 2 %
"stream" around adjacent red cells. e >
AT

& lymphocyte channels () daay & adll Cuay o8 J sl G s_ldll ala—-
abra Ji8 sfiltration Jexiu 0 Sl lymph nodes () das

Jazi 7)) sblood stream () Jeass Sl 5 08l (e ¢ 3 g Sl g lal)
Lellaal -1, 5B lymphocyte Jlinfection Jexi 71 221l 2 &5 svioremia
7)) 4l 45158 lymphocyte Jibs (abnormal) 2Ssactivation
islgM & 55 ssnonspecific antibodies (w3 S S i

ol L€l 5 Glal) g il 3alias pluad i 138 5 ( hetrophile)
Antigene 3¢ ¢

daui sspecific JLEA) 58 sMonospot test < Alal) ol adiiy ~~
ol alaza 570%-92% 4sis s ssenstive el 481 596%-100%
oandll dagis ol g 1) sfalse negative daiis O shey J5Y) £ sl DA
(3252 50 ALY (S5 Al

s sreactivated lymphocyte Al & & 5 LA JS53 ) peall 8-

3 s G AladiB cells JB dal (e Te cells — CB8+ o= 3ke Llle
Lo oallip a5l Lelaly

irregular 3553 uS 40aS o 3 gluall Lead 5 LA o34
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Pathogenesis of infectious mononucleosis

S Activated lymphocyte
\E?us‘:—‘ * Eptthelium EB virus attaches to i L
. . - b > and infects epithelium The Infected B
W e of the throat, where s lymphocytes actively
] e e — it replicates and / \. replicate and differentiate
causes pharyngitis into cells producing random
\ ‘ . immunoglobulins, including
s \ , heterophile antibody.
- Lymphatic vessel \ \ /
i — ¢ @ b
Blood vessel g s j % Plasia cols
l - -
obadui
Virions enter the , leterophile antibody
* vissa hymigradia Yesscls and infected & cel l
are carried to the e T cells respond to
lymph nodes. Some / infection and destroy
v virions escape the ‘ the lymphocytes
& lymph node trap and replicating EB virus.

are carried to the

Ir%?g - ® bloodstream, Q
® / Virions attach specifically Activated 3 cell
( to B lymphocytes and T cell
d infect them, producing Latently l
L e

either latent or infected B cell =
- N productive infections. /-

y- > [/ Latently infected
{ ( Viral 4 \ B lymphocytes
\ \ genome / become immortal.
. ool < { { They are not

infected B cell @ Latently infected B cell attacked by T cells.

mononucleosis 4xal Y Jlaidly o il 132 @

attachment Je~EB Virus ' JPathogene J e
rasspharynx <xSEpithelium cells e
lymphatic vessels slail &l 2t i sinfection

lymphnodes Aclearance strapping sov<= e
blood stream (Jl s O gekaivn Leany (S1

activation el sB lymphocyte (sl canay o

Jazy o 68 Ll sproliferation Je=iB lymphocytes o
Antibodies z\%b o 58 splasma cells Jactivation
Gy il LS g ldll am 55 BlANtibodies ea s
reactive B (e Lo 138 5 ¢ (g lally ALaY!
lymphocyte

aaled b s Al sactvating T lymphocyte i &l o
lysis Jb 4l IS (e dbaal) LA Jiss



4L,2B lymphocyte —immortal- LAY (e ¢ 3 iy om
Clay A ol JEL 5 Gus BIDNA e (s 58

du sl 4 Lual bk WKy Epstein-Barr virus<

axa Siisherpes virus 4ile cwvirus ¢l sicytomegalovirus
aila U sk il s pal

sensitive ganglions virus and ® s neurones Jah Lio
herpes ganglion 1and2 & sidorsal ganglion virus

cytomegalovirus and # B lymphocyte & Llo
epstein barr virus



Epstein- Barr Virus

Infectious mononucleosis

o AAMENEANS o8 Db guuliy

d
Burkitt's lymphoma oieil Yool

- |
Nasal pharyngeal carcinoma e 1y
ey

B-cell lymphomas

Hairy leukoplakia ¥ _

e

Burkitt's lymphomae
Sidl Jol e JI American i ddgiuy

Nasal pharyngeal carcinoma
Sl pdlol JI American s (gbgay =

B -cell Lymphoma
ol gl (elasd! 8yl 993 ) asel Jol e American (8 og8 gy =

Hairy leukoplakia

90 o) cancer lgyiny 1938 =

(

it is normal hyperplasia "z 38" =
Hairy leukoplakia < pgule] e Jds 09 jasdl o0 83l 9850y Lo



ABV il L) ga Laall

hitte spots

Fhg] nartis soft palate

Filateral or ety 28
uami s Lmilateral
Juoad rimidwisss

oS TE FEEONGTY

Hairy leukoplakia J sl som
pharngitis , soft palate inflammation / ;a2 395 8390
complete recovery Jos: blindness Jas; Ls , Bilateral ¢ys<; 48



Laboratory diagnosis

e Hematologic approach: absolute lymphocytosis
(atypical lymphs)

e Immunologic approach:
a) Heterophil antibody test (Monospot test)
b) EBV-specific Abs tests:
- lgMl VCA
- 1gG VCA

AlJ &Ss b clinical findings, o pesadl@
Hematologic approach m

mainly Lymphocytes ¢ 485 7y ol yiiTg sgall o blood film Jasz =
10-15%Atypical WBC Jreactive lymphocyte &Toxic CD8+T and Lymphoctyte B infected
virus J! J=&5 laeLymphocyte By this

Approach (2) B

Heterophil antibody test ( A
sle 13l sheep oo 4l 1 washed RBCs ge lgeliss serum plasma e 356

specifity , Sensenstivy g aid

(B
EBV, very specific , sensitive Abs test



Viral Hemorrhagic Fevers:

|Classic
| Yellow fever | Flavivirus Aelles aegypli | Monkeys
. Dengue & DHF | Flavivirus - A aeﬁrﬁdﬁ ' No known
A. albopiclus PR
| Emerging |
| Marbug | Filovirus - |Monkeys (?) |
Ebola | Filovirus - Wonkeys (77| :
Lassa fever Arenavirus «  Rodents |
Argentine hemorrhagic | Arenavirus « Rodents |
fever
Bolivian hemorrhagic | Arenavirus - Rodents '
fever |
| Hantavirus pulmonary | Hantavirus « Rodents | |
| syndrome

o Slug sl o Sl il
{viral Hemorrhagic feve )

Dengue *

( DHF)-

Arthropods dissease « %99 el Olloddly dgise (olsel Mosquito osSs 189 (Ticks )slsal

duaga8 o Lud lgolyl 8 2l daalill duesd] Silsg yadl] B3e ol Iyl

hanta < yie vector 3ub e lamolg ylyzd b (35w duie ol inhalation J5B (eShg (ugsdll §livl
Robovirus Jazi &lugysd

p ) syloall Zasb e

Ro/ruddentyy

Bo/borneyk



ARBOVIRUSES

FAMILY ENVELOPE SYMMETRY GENOME

Togaviridae slage
o Yes icosahedral strand RNA A
Flaviviridae : g
(+ve) Jl =
B Sl
single
) L strand RNA (-
. yes helical L
Bunyaviridae : ve)
segmented
Reoviridae no 5 W e,
cosahedra 71 NS

arthropods (b e Jaii Sl gyl (e de sane e 3 ke Arboviruses lull

Korean s Hantavirus ) 28 is I bunyaviridae dlile 4313 Sall - ?rodent 25 e 3 sall cuha
AR i ) 58 DU (e e g pdl) (BLEE) (81 5k e JEE chemorrhagic fever

rubiviridae(rubella) and alphaviridae (i a¢ia s Togaviridae alilal 4l
Both bunyaviridae and togaviridae are enveloped

While reoviridae ex.(Rota virus, the main cause of gastroenteritis among infants and young children
worldwide) are non enveloped and its genome type: double strand RNA segmented genome

& S segmented s La daad single strand RNA (-ve) segmented asuall & 58 Bunyaviridae J 4wy
Apdadl) Al adad g Ao 50 pdal

Togaviridae and Flaviviridae genome is single strand RNA (+ve)




ARBOVIRUSES
FEVER AND HEMORRHAGIC FEVER

DISEASE OCCURRENCE VECTOR

Worldwide - tropic

Dengue Fever fever, hemorrhagic fever :
regions

South and Central

Yellow Fever hemorrhagic fever America and Africa

Mosquito

Colorado tick fever North America

Aedes aegpti s) 4 padll dxe) ) iFlaviviridae family gl el Jiit ) 4 gall dailly

483 e e Jern ticks Gk oe Jii Colorado tick fever sa () aeall 2l 5 JUa s reoviridae J Ay
Lyme disease w152 ) borrelia burgdorferi Jii A tics J) @2 b oo Jiiin fma ¢ sS4 Alal)

Viral Hemorrhagic Fevers:

= Enveloped RNA viruses: Arenaviruses,
filoviruses, bunyaviruses, and flaviviruses

= Viruses geographically restricted to where {
their host species live :

= For some viruses, after accidental transmission
from host, humans to human transmission

= Human cases or outbreaks sporadic and
irregular. Not easily predictable

» Marburg VHF: 1967 outbreak in Marburg (D) —
imported from Africa; Mortality rate 25%

~ Ebola HF: 1995 major outbreaks in Zaire and
Sudan; Mortality rate 50 — 90%

las 4283 il 48 | 5,38y thin and long viruses Wa I filoviridae e (e s Ebola virus st (335 (s el
several hundreds of nanometersd Jwa s (Sas Ll sb (S |ess than one nano meter in diameter




hal ey eyl lLé €I Epola <l s Ja=e Ebola HF s Marburg VHF Lea 408 3l cila s iy (e 65 e
severe hemorrhage in mucous membranes and patient will Je=x highly infectious disease =
bleed from every part of his body

thin and long virus «ic WsSa s (a5 8ll Ja gall 5 Gliall (S5 aia % Ebola virus J 3,5




Classic Viral Hemorrhagic Fevers: Yellow

Caused by arbovirus (flaviviridae)
transmitted by mosquitoes

Direct damage to liver and heart —
jaundice, hemorrhaging, weak heart

— circulatory and kidney failure

African and American tropical jungles

Diagnosis: test for presence of virus-

neutralizing antibodies R AP

’v~' . L < »

No treatment Y :j({g/

Highly effective attenuated 4 =
vaccine

Endemic zones

Dl yasall ol e Wl Slg oS ¢« Classical viral hemorrhagic fever § Uy L -
ol g diue (olog Yellow fever o wlas jaseid (el e 8yg4all « Yellow fever
oo Gl paxadl lis Lady icterus = yellow eyes  mlhauass o) e Cawging
«« «indirect bilirubin 4cg O3S wladaill cwsgincrease in total bilirubin
AU Olgdl w2l 0dp Oladl Cawns  Arbovirus  uaaddl g Sl oS Y
dl  Bilirubin  (bs=>5 e 0B a6 uSl Jam 7 WYl lday  hepatitis
L liag sl (§  unconjugated billirubin  JI Wi #) 03] conjugated bilirubin
yellow eyes wicterus Joxy Pale skin M=l 09 Cg=d J] 505
secondary hepatic viruses (» JI ©lwgy 12l Arbovirus Jl s -
&4 HVA, HVB , HVC , HVE : L& (Ul Primary hepatic viruses?? L2 iwo Cub -

- Arbovirus ( Yellow fever virus) + dengue virus + CMV - infect secondary
Liver and spleen cause hepatitis results in unconjugated bilirubin .

U319 dpginll Kosel § ddlgradl duiny)l 3blall 3 84300 Yellow fever -




YELLOW FEVER VIRUS
(Flavivirus family)

only found in Africa and South America
transmitted by mosquitoes

Natural hosts of the virus
include monkeys and man

it has an urban and a jungle

cycle

ToS bl ¢ wble &= Jungles 4ok ¢« «Jungle cycle and urban ?? v @8 19 L
39,8l lghn ) 83,8y pogadl led (M BN odgy dalisdy Gl gl BLaSHwl Jou
L& Jo 4o dalaio Josd 79,5 bLas 8 urban  del bl e ( oyl AU reservoirs
& swaiy G co elliliy ymad) latls U Blbl ¢ LS dakaie cil Josl ) 0929
- Byl ogiS Oliie 1 Gug - poyell Oyt (2 (M1 29,815 (21 JBUI (252l

antivirual drug for treat this § LY ¢ Yellow fever (oselllig zle uxgy Jo
disease

D 17 ey NI strain U J&d vaccine dzg oS

() S i J8 098y aiwaal izl pug il 09Se eaakat! Iala
Reservoirs il 83,4lly (sl Oludyl

Yellow fever virus and dengue fever JI 1238 Arthropod borne viral disease
3 b« mosquito I ae OluY Ol (e egud Souall JBS (S I Leavirus
CET Coteedl

oo logs oo S 31 J3TG s pall Voda (3 viremia very high 055 41 11 ouddl
- olely el dbly i (o pall lluud 7y ddgadl pe (aye pass

el dlly Ig3gas 7) cmbiaall sae as (s %50 (p pasll e onbasdl e 8l A

<

.{Q.l.c‘j



e Infection results in severe systemic disease,
hemorrhages, degeneration of the liver, kidney
and heart

e There is an effective vaccine (live, attenuated
strain called 17D)

Infection J! «!
. in severe systemic disease &isy ™
/ Ja
[ Hemorrhages - Degeneration of liver - Kidney - ]
w2 ¢4 Ly (909 pgio 32-19) Igslasy e8] JS oo €] e @l oysS JJi =
s dl S Jas By (my ¢ 13

mThe Case-Fatality Rate (CFR)
Can Be

¢ 13 o il Ogay pgie ao-lg aslowy (yuidl IS (o &l Jusuie i
! Joiy L] agisally dpladll gblall gb Jo Jinsl L ol
«Ie JUAS o 33 LilBg @B jan

[§ o il cudo Bagrge Le Lgllg ]

.sb JrVaccination g s» wug

. live attenuated strain called 177D @

Yellow Fever virus lsaall L334 Llodl uo dlsasd! effective vaccine s<a 132 9@



DENGUE VIRUS (Flavivirus family)

e Dengue fever:

- natural hosts are monkeys and man
- mosquitoes are the vector (A. asgypt)
- occurs worldwide (50-100 million cases per year)

- (breakbone feuxer): severe pains in muscle &

joints (associated with influenzalike symptoms)

Dengue Virus ( Flavivirus Family)
: Dengue Fever J!
: losiny Joaa Llsg Flavivirus family il uai LS @

Single stranded Linear positive polarity genom
viruses

: clinically (e85 g0 5 Denque JIM
Denque fevever JI( A

Spine Ju ol (Breakbone fever ) pUasll 3wsS A3 of By
S Sy Byson 03o (g« 3wz gay I (g3 @bskay dABa2 ] yuoy 4>19)l &) e« Long bones Jls
ol e woby s2s COMpelete recovery

: Jao sglasll olsel 18 aiy golsel 230 @
[ Myalgia - Sore throat - -

s (STg ¢ o arlry o1 ludl a6l LS Lo 63O
FWus Changes in its antigens Jass &f Lle sall 4l ugydll lin 1933 ¢ U lotloss gy
D B3e e 93T olag Gludill (Sae
Cyclo of infection in the endemic area by the dengue virus these can lead to (



Hemorrahgic fever)
High mortality Q1 gs8F oSasg MOre dangerous yssi 1 siag

: La virus J! 13¢) Natural Host J! @
(Monkeys - Man(Human))

g9 aogndl e Vector JI sy (MOSQUIt0 ) aosndl Jis o luitll ssall o Jazis @
= Aedes aegypti
(yellow fever mosquito)

sl dogny ol yanll doclyil)
(r-b.é.«oﬂ

Extra Notes

Aedes aegypti, the yellow fever mosquito, is a mosquito that can spread dengue
fever, chikungunya, Zikafever, Mayaro and /yellow fever viruses, and other disease agents. The

mosquito can be recognized by (1) black and white markings on its legs and a 2) marking in the

form of a lyre on the upper surface of its thorax) . This mosquito originated in Africa, but is now
found in tropical, subtropical and temperate regions throughout the world.

ol Slugyd Jas (Aedes ) daelill guin o Oldgadl (o goi : alsaall sasdl Lo g1 of &yoall doel 3l
gzl Bblall gaan 8 Ciyacnl @ Ligysl 3 olas ol Lle angi sl baiis o Bysd il as-g clsaall
& (y94o 350 929 do eBgll yuds L8 dAldgilllg Lyl dnelill &1y Lol SLSISIN Lx gl gund Eibog

w0938l 13y Llo] U youls 100 JI 50 (o @

Jix 132 408 sac l3ag Ugiw



e Dengue Hemorrhagic Fever:

- It is a much more disease with fatality rate ~

10%

- Dengue hemorrhagic fever (DHF) may resemble

classical dengue
- But shock & hemorrhage (Gl & skin) develop
- dengue shock syndrome (DSS) is due to the

large amounts of cross-reacting Abs

- No or is available

Denque Hemorrahgic fever (B

JI ew> yellow fever JI oo Jls « more dangerous 8s:asdl 2 330@
IS« %10 golus mortality rate J! yus DHF 8 La Ll %50 solus yellow fever 4 mortality rate
« Hemorrhage J! ¢ - |sacy 43Y 223 DHF

{ dengue shock DSS(syndrome !l ss53L 385 485 [ SKin JI s GIT .8 55 Hemorrahge Jls

@DSS:is due to the large amounts of cross-reaction
antibodies

Vaccine 3293 39 zMe a5 ¥ L AawMl
15 Jodl il / Jlguw oo
: Jadl
38 sadsg posdl Lle o ol ¥
($933l yo Bgs pgall Cumii
Olaiiuall o jolsusl
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DENGUE HEMORRHAGIC
FEVER/DENGUE SHOCK
SYNDROME

e hemorrhages

e plasma leakage

e hemoconcentration

e hypotension

e circulatory failure e o
e shock e

Manifestation
flavivirus

Fig: WHO/TDR/Welcome Trust

Slaw yludd 5390l 200
Redness
- Hemorrhage - plasma -

{Hypotension

: S ¢34 33 Hypotension JI@
Cirulatory failure =

Cardiac arrest 9 shock =
Sl Sga JUILg



Hantavirus Pulmonary Syndrome (HPS)

Korean hemorrhagic fever caused by
Hantaan virus of Bunyaviridae

HPS first reported in US in spring of 1993.

Transmission through urine, droppings, or saliva
of infected rodents — humans breathe in
aerosolized virus.

-

No person to person transmission. E—
Sudden respiratory failure b N
Mortality rate > 35% | '

e O G ks (LY Gk e Tl ) HPS I iy
saliva Vs Hdl s U droppings s urine A ik

Loy <breathing 3! sl ol (5 5k e (g5l 330 L) Tk
Aa g 50 Jid (el g gaie ymans HAY Gl e Sl
severe < ) Coam dylle sldy A ) (g5 (oalias
.severe sepsis s bacteremia



D. PARASITIC DISEASES OF THE

CARDIOVASCULAR AND
LYMPHATIC SYSTEMS

= American Trypanosomiasis (Chagas’

Disease)

= Toxoplasmosis

Malaria

Babesiosis

Schistosomiasis (Bilharzia)

Parasitic disease of CVS and lymphatic system !

sl « American trypanosomiasis 3 Jsl o (s ST 3
Oe 4dall 3an 5 ¢ Protozoa «nbilih cudl ¢ S5 jeY¥) a5l (a s
A Ao o sam Ulal 5 ¢ (@l sudl) mastigophora A seul class

Trypanosoma ) slexy M Jubll s ¢ (Chaga's disease) alll!
(Cruzi

shaxy A Jushall 5 toxoplasmosis 41 sa 5 (= e (AU
.(Toxoplasma Gondii)

& Lo sty AN cllshall aal s cmalaria ) (e s
:s® human being

Plasmodium Malariae -1
Plasmodium Falciparum -2
Plasmodium Vivax -3

Plasmodium Ovale -4




«(Babesia Microti) sex! Jahll 5 babesiosis s 5 o= e a2l

e 55Sh sl Jxg ¢ protozoan aelS (@l el 4 31 Jsm ks

aal s Lus jleldl s A schistosomiasis 4! s2 5 s e (als
(g Pl (A paall dla s I bl
Schistosoma Haematobium -1

Schistosoma Japonicum -2

Schistosoma Mansoni -3

dadaliadl laall o culugia ol 2l plas J g
.(trematoda)
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*» American Trypanosomiasis or

Trypanosoma cruzi

Reservoir: Rodents, opossums,
armadillos

Vector: night feeding reduviid bugs (kissing bugs)

Symptoms in 1% of infected. Acute phase (fever etc.)
to chronic phase (heart damage)

Antigenic variation = persistent evasion of
iImmune system
—> Cyclic parasitemia (7-10 days

.
J g P

-

; i

American trypanosomiasis

Lk « kissing bugs sl triatoma sex) J3U vector i) <a iy
oy Lag 2311 gl 4 1) 1S Aimall g s s 5 (55 ¢« A 8 bug
Reduviid bug s sl alall aul) 5 ¢ Lgd

& (0= 54) rodents Jb ¢ s Lile (<Y aled reservoir

Ol sall) armadillos sl ¢ opossums sl ¢ o)l &1 551 (any

(g o)

early stages I & zllad ol ) 3851 ) (5350 oSo Y a5l m ye
AL Jiass ¢ blood ) ey 55y ¢ § CVS b eliphas (il (il
blood b aall il jSa aw Laliay Jy ¢ (RBCs 152 ie) blood
skl sanl Hohayad JlShg ¢ heart ) Jeay a5 ¢ vessels



epimastigote ) sel aall & Lein ¢ (amastigote stage) <ubal
.(stage

_sas chronic phase 45 « 3~ 48 55 acute phase b
¢aatsheart failure deasy Al « damage for heart e
. Congestive Heart Failure (CHF) = 3l

A eadandl o455 5) Hpad ey ¢ 393 e (e Cruzi H variation !
2 L gl gntibody ) (AWL s » 532 surface antigen



sa ki RBCs e s siad sthin blood film Lad sixe s Sl 3 seall sla

J ) e 15 micrometer Jdsbs Juthh dga g mual sl (3 ) puall AU 7micrometer
Al 5 Kinitoblast ssewun 5 deeply stained sadua sSu ()57 a3) Cshape

(undulatingmembrane — Juhll 13 48 ja e Jypuall o 5z saiall eliall Lppanis dala
smaller OsSu sl 5l Gila sad @O dale 5SS ) D Juahall (o Al JISET ellia)

and light stained



This is a picture for triatoma ( reduviid bug )
Il o3 (S W pl 6136 aiad i 8yl amall b Jlall cia (B yk o 230 La s sal)
Jay (Sae iaA Jeaty for your ears or your head  éa Jaad Wd &l 5 feces Jaxdy
heart Jl dway W asl blood stream J deay fawn 548,k (e Jualall



life cycle as you see JI

ran 5 blood stream J) A sie Jiilall S 5 gaxi) 5 Gl A bl (s Ul ]

JI T dua Jelall JS& % muscles of the heart JI deay W trypomastigote
mastigote : s a: means without 4 &us amastigote. J Jssii 425 flagellum
<l LA ey 5 binary fissions Ju amastigote J eda S5 3 means flagellum

Ll amastigote JI 2sas W Led 0 sSu 5 a3 duas 23lud pany triatomic ) ek W
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Symptoms

» Acute pahse: facial edema (related to site
of bug bite) & “chagoma” Fever
lymphadenopathy & hepatospleno-megaly.
Resolution in ~2 months.

» Chronic form may lead to death from
cardiac arrhythmias & heart failure. May
include autoimmune aspects.
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Pathology & Immunology

Myocardial, glial and RES cells are most common
intracellular growth sites.

Cardiac muscle is most severely affected.
Neuronal damage gives rise to arrhythmias & loss
of muscle tone in the colon & esophagus
(megacolon & megaesophagus).

Acute phase: both tryps and amastigotes in the
blood; chronic phase: amastigotes in the tissues

pathology and immunology s ) Aclial 5 dual Yl Cudla

s autoimmune disorder JA 4d oS immune system J) Jedity lay) Lss Lo g
s severely affected W sheart muscles JV 8 JWS 5 intracellular growth s
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Diagnosis

» Clinical Diagnosis: Cardiac dilation,
megacolon & megaesophagus

» Presence of tryps in thick or thin blood
films

» Stained biopsy specimens may reveal
amastigotes

» Serology may be used (CF)
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Treatment & Control

» Nifurtimox Kills tryps, but not amastigotes
In tissues

» No cure for chronic infection

» Control measures: reduce contact between
the vectors and man
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Antigenic variation in African trypanosomes
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Course of trypanosorme infection.: emergernce of variant surface
alvcoproteins (VSG) - Host antibodies indicated with Y's.
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Millions in Latin America affected. No cure
and little effective treatment

Romana’'s sign: pathogonomic, early sign of
Chagas disease.

— Unilateral severe conjunctivitis, swelling of
eyelid, inflammation of tear --
gland, swelling of regional
lymph nodes.
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Toxoplasmosis:

Toxoplasma gondii
> 60 mio people infected in US (mostly asymptomatic)

Zoonosis — Transmission via undercooked meat, cat
feces, drinking water. Flu-like symptoms

Can cross placenta = Congenital risk (TORCH) — brain
damage or vision problems

Risk of new infection or reactivation in the
immunosuppressed

T. gondii undergoes sexual reproduction in the intestinal
tract of domestic cats, and oocysts are eliminated in cat
feces.

Toxoplasmosis can be identified by serological tests, but
interpretation of the results is uncertain.
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Electromicroscopic

=53 Jidkl 3 coccidial form 1
(toxoplasma Gondi) s ;Y

light microscopic

Clinical manifestations:

-Immunocompetent host: Asymptomatic

(vale) Jaan L)

- Immunocompromised host: Reactivation disease

(5] (sl i 1305 Qi o) )

-Congenital infection: Consequences depend upon the

gestational age of the fetus. Spontaneous abortion, CNS
damage, eye involvement
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Laboratory diagnosis

» Diagnosed by enzyme immunoassay for
IgM antibody (acute) or IgG antibody
(chronic)

» Banana-shaped trophs can be seen in
Giemsa-stained blood smears during acute-
phase infection from mice inoculated with
patient samples

risk uﬁ IgM) or (IgG) J) As gty dunny (60 Lelia gadlddl). |
(infection

giesma Jb Wiwass "inspiration from lymph node™ 3G A -2
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Fluorescence microscope
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Malaria:

= Four species of Plasmodium: P falciparum (malignant)

= Vector: Anopheles mosquito
= Worldwide 300-500 million cases; ~ 1.5 — 3 million

people die; ~ 1

200 cases in US

= Plasmodium infects red blood cells = microscopic

diagnosis

= Symptoms: chills, fever, vomiting,
headache; at intervals of 2 to 3 days

* New drugs are

as the protozoa develop resistance
to drugs such as chloroquine.

being developed
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Morphology

» Trophozoite (1-2 pm)
» Sexual forms (gametocytes)

&
0
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PLASMODIUM MALARIAE
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Mode of transmission

» Zoonotic transmission via female Arnopheles
mosquito, or (rarely) by inoculation of
infected blood
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Malaria

€) infected mosquito bites €) sporozoites
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Microscopic Diagnosis

RBCs
.
-
l Ring forms
(a) Merozoites being released from lysed RBC. SEM — {b) Malarial blood smear; — i
1 pm note the ring forms. T prn
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Diagnosis
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Distribution of Malaria

égm

[:] No mataria reported L I&
B Chioroquine-sensitive species

Chloroquine-resistant species

- Chioroquine and mefioquine resistance
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Babesiosis:

Babesia microfi

Vector /xodes tick - Zoonosis

Hemoprotozoan — rupture of RBCs —
hemolytic anemia, fever, Jaundice

In malaria-endemic areas
misdiagnosis as Plasmodium

s «ixodes J by ¢malaria J W 3a ) 4.35 pabesia microti J' -
Colorado tick fever, borrelia J diu @il Jehll d
Rocky mountain soptted fever ¢« Ehrlichiosis<burgdorferi
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oo doke La Ji o<1 qmalaria Jb Lyl Woas ) 4l 4 Ly e
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Schistosomiasis / Bilharzia(sis):

= Schistosoma mansoni,

= S. haemaitobium, and

= S. japonicum

= 250 million people infected worldwide

= Cercaria penetrates skin when exposed to
contaminated water —» worms grow inside
blood vessels and produce eggs — eggs

travel to liver (liver damage), intestine or
bladder.

= Treatment available (praziquantel/)
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Schistosomiasis (Bilharziasis)

S, ematobiuyiiis prevalent in Africa

S. mansorn/is found in Africa and America
iIs common in the

~ 250 million people are infected

~ 600 million are at risk

.5 JUUL (jabonicum J) k) e L die 4l Sl 58

Schistosomiasis

Tissue damage (granulomas) in response to eggs
lodging in tissues

S. haemotobiurm | Granulomas in Africa, Middle East
urinary bladder wall

S. japornicurmm Granulomas in East Asia
intestinal wall

- S. mansons | Granulomas in A”African, Middle East,
intestinal wall South American,
Caribbean

- Swimmer’s itch Cutaneous allergic U.S. parasite of
reaction to cercariae | wildfowl

eggs J w45 granuloma J Jexis La
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Mouth Male and female schistosomes
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Other Schistosomes: Swimmer’s Itch or
Cercarial Dermatitis

Schistosome cercaria |
accidentally enters human
skin (bird is definitive host
for adult parasite)

Almost every state in US (Most
predominant in the north). Also
in more than 30 countries.

Disappears without treatment F =8
(~ 7 days) — no internal organsgia =
involved
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involved

e Ve

Parasites after entering
— dermatitis in
previously sensitized
individuals. Sensitivity
rarely disappears; usually
gets worse in subsequent
exposures.

Widely scattered from
Michigan lakes to Alaska.
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