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LEISHMANIASIS

gy Olnlo Dygay g aijls 9529 ylez blE plad o wlind 553585 b (5 les [led 0 a5 bajgileid
QS o 5o (Laigel) siwgi= bls o (1Y) Glis] (SIL)

Sl it Sl et Lilaa IR ik 2 wiss oY
oariS olis] JILI L a8l g 095 Sy slo o5 5l (Sl Ol pallas g4

Ok e )S dos g yus S 3ble o wls ISl sla (6 Le 51 (SO

s s s : :.LA.QJ’ : s
Lss u_l.f." e s lows p 5 (go= Y MWHO w‘d.e‘.a Comatd] Cde 4
S Ay sl S lawg logas Jlal




Taxonomy of leishmania

Kingdom Protista

Sub kingdom Protozoa

Phylum Sarcomastigophora

Sub phylum Mastigophora

Class Zoomastigophora

Order Kinetoplastida

Sub order Trypanosomatina

Family Trypnaosomatidae

Genus Leishmania

Subgenus (aconitate hydratase) L els/imania Viania

suprapylarian peripylarian



Genus Leishmania

I_eishmania

Old World
Cutaneous

Visceral

L. major
L. fropica
L. aethiopica

MNew Waorld
Cutaneous

Viannia Saurcleishmania
(New World) (Old Waorld)

L. tarenfolae
L. gymnodactyl

L. mexicana

L. amazonansis

L

i L. donovani

| L. infantum

. brazifiensis
paruviagna

. Panamensis

. Quyanensis

8

www fppt.info



R R sl i P M L S e s e e i B L S L e e m A L el R L i T B Lt L S s T M
St 8 s S S S8 LS S S8 - LS S S8 - BRrTalin - NRrs 13
e i e T ek b4t B T e T e el bt T e e L e ner e bt B R T e e ettt £ af B RSN ST = ) St e e mane el
3] 45 f{pordeni e SoR B SRR Al e R ] B S W et L] [ i £ S T 5 S S A SIS S A i ‘. A 8B B Sa Qs
i3t I P .9 .V o  BE P et o oy ot ¥ < Y | =] = ¥ B } = g =y \ |
pie v skt Y T ol ol O N § - g & 6 o » € B -~ | -+
N £ sCA R = > A e B =y A %] B : y g we B\ et T
< kY A ittt g ity Brat prarter Breth ey ol R Drfp ey Mirsdbideil W iy R qlis I TS featiiy 2]
SRS SR T BT el A nY ST M SRy SR AN SRR b e SRR B shea Y AT i st et 2t o ot B b g MY RY g T L L SR B e M A T Sk btk
. L2 gt endy =iy LI g el T s 2B | S e T s 2B | S e T s 2B | S e i

Malaria ° Leprosy °
Leishmaniases ° Tuberculosis °

African & American ° Dengue -°
trypanosomiasis

Scistosomiasis Lecshmaniasis ®

Filariasis °







aahg W 50wl 308 SRS NY A5 ol o kit 8Pl sl olo o3l S maS A A sWho-aus =Ll
Ml sl (5 me ;0 585 Heabio YO 51 o

29 ygudao VY To94> : b olows

Olog 9 Jis i (b ( GIMK f plas] jeiledad 9)lge oo A -

929 Jir sy 1 bl sal> jeleid 8)lge a0 y0 A

Oy90 cygudeo \WY-VFicol i

2O o Sl gude jamilostid 1y ol S0 ygudeo S Jogas a5 S0 Cygudueo V/O-Y :ilIls 590 o 5une

11



ez g (4 y5m (LBl (Gl o (lye (Ol pDakeysls 5o o )lge wops Ae Sl iy o galzr esletsd jLidl]
J& 5 50 sloyeas

wlo sl (g ailain joiS VY I (025 VY o

39S Ll VY 50 Seowil ¢ jiuli8l as g5 0, lao 1yl ] o

Syob 4 Gl 0040 oot aral> 4y 1) p2g8 LB (goladl o slilags Jb ] sl ans o (6 les ol (SYL 9
Sl 00l plaiSl 593wl leyo g Cllags & yl5s cdlage ol jlael 5l olael iz oS

12



Bcnes ok gy 4 7
Ji::du‘f‘ ’,-«.".«u:d’/(;":ﬁ)




Distribution of CL in 31 provinces of Iran in 2016
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Leishmaniasis couniry profile — 2015

%N World Health

Iran (Islamic Republic of) &3 Organization

COUNTRY GENERAL INFORMATION (wWHO, 2015

Total population: 72.10% 000

Gender F /b [R): 427 /503

Population, age group <13/ 212 years [%&): 24/ 76

Life expectancy at birth [F/MA, years) [2015): /8773

GDP [FPP int %): 15,400

Income status: Upper middle

Mumber of 3™ sub-nafional adminktrative level divisions, name: 999, District

EPIDEMIOLOGY VL clLt PKDL MCL
Endernicity sfatut: Endemic Endemic Mon endemic  Non endenic
Number of new cases (incidence): Mo data Mo data MfA MA A
Number of relapses' Mo data Mo data M/A MNSA
Total number of cazes: 72 22,041 No data No data
Imported cases (#. %): Mo data Mo data B A M A
Gender distribution (% F): Mo data Mo data MfA M A
Age group distribution (%, < 5/5-14/>14]: Mo data Mo data g LY R )
Incidence rate [cases/ 10,000 population in endemic areas?): Mo data Mo data MfA M A
S e » No daio NA /A
Populafion at risk® (%, # at rsk/total population): Mo data Mo dafa (g FIEY M A
was there any outbreak® Mo datg Mo daia M/A M A
Humber of new: foci: Mo data Mo dafa [ PP FIY

HiA = Mot applicable; ' Belopss In this country 5 defined as: “Cose with symptoms reappearing & manth affer completing freatment”; ¥ Defined as “Humier

of people IMng In 3 sub-national adminktrative level endemic orecs", as for Shizodl et ol., 21 5; ¥ Defined as "In this reporting pericd. an area at the 3 wub-
national adminkstrafive level reporting cases for the first ime ever”; = The genominator & the population aof sk os defined by Shicod et ol, 2015 = In ran, both ACL



NMumber of new CL cases

Cutaneous leishmaniasis




Status of endemicity of cutaneous leishmanisis worldwide, 2016

Number of new CL cases
reported, 2016

Hl 5000
B 1000-4999
Bl 100-999
1 <00
Ca

B No awachthonaus cases repaned
No data
[ Not applicatle

Countries reporting
Imported CL cases

Turkay - 1089

Beazi - 222

Joedan - 155
France - 74
Leanen - 58
Coembia - 25
Unted Kingsom - 17
Suiname - 14
Greace - 12

The boundaries and names shown and the designalions used on this map do not imply the expgression
af any opinicn whatsozver cn the part af the Werkd Health Organizatian conceming the legal status

af any country. terntory, city or area or of its authorities, or concaming the delimitation of its frantiers
ar boundaries. Dolted lines on maps represent appeoximale beeder lines foe which there may not

yet ba ful agreement. © WHO 2018, Al rights resenad

Oata Source: Warld Health Organzatian
Map Production: Control of Negleciad
Tropical Diseases (NTD)

‘Workl Health Organaation
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Amerior

S [ Morphology ]

Kinetopiast

Amastigote

Nuciear

POR—— (Leishman-Donovan bodies)

Posterior
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lé—\ Axoneme
Basal body
\ ‘1——[— Kineloplast

t., ,\ \T Flageilum
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| Nucleus
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Cytoplasm

LEISHMANIA: PROMASTIGOTE FORM
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Life cycle

. o Sandfly Stages Human Stages
J):ydL,yJ’%;L’;!J’}/r"':/’r o
' ’ Sandfly takes a blood meal Promastigotes are
(impecis promasligsie stage 9 phagocytized by

migrate to pmbm-us

"4 &

Amastigotes transform into
o promastigote stage in midgut

into the skin) y
eDlwde in midgut anu:l %—- ’ macrophages

Promastigotes transfonm
into amastigotes inside
macrophages ﬁ

Amastigotes multiply in cells
{including macrophages) of

h various tissues &

Sandfly takes & blood meal
{ingests macrophages infected
with amastigotas)

G rngmm of
parasitized cell

M\ = nfective Stage
&5 D‘Iﬂgﬂﬂﬁ-ﬁ{: SIEQE SAFER - HEALTH ml.ﬂ-l -
hitp:/hwww, dpd. cde.govidpdx
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Sandfly stages

= Infective stage
Sandfly takes a blood meal,
injecting promastigotes into human

Promastlgotes are ,/;—"/ --\\i\

- phagocytized by e N

- macrophages
> ///
/\..-_')

\ Promastigotes multiply in
X mld ut, migrate to proboscis,
transform into infective

R metacycl:c promastigotes

Diagnostic stage
Promastigotes -
transform into . \",)

amastigotes inside :

macrophages \
=

e . —
Amastigotes transform into
promastigotes in midgut

Sandfly takes a blood meal, ingesting
macrophages infected with
~ amastigotes
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Immunoparasitology

Leishmanial Ag -
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Immunoparasitology

Leishmanial Ag
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Immunoparasitology

Leishmanial Ag -

GPP3
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Immunoparasitology
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sand fly
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mammals

promastigote

reticuioendothelial amasbtgote
cell interaction replhication
" v N
x A
sandfly bite mammal 4
a1 the skin 8
© o
sandfly o
§ Smastgote
release
micdgut s S IO

promastigole &
differentiation
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Key: Hostcell  Soluble serum
receptors: components:

( cri

*cna 7 C3b

7 ic3p
:'lmu o Factor |
*Fcym

g:.:. e

Leishmania surface
antigens:

TRENDS in Parasitology
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Infected
(a) macrophage @) 268

Inﬂammatorv BALB/c TGF-p
cytokmes
5 B6 A
Macrophage l a e
(c)

(d) Dendritic cell Infected PMN
% @ Monoq'tc.
/ @ . ROS .

Infected
monocyte
: -6

L. maj or
parasncs

Infected DC

IL-12
(e) \ /

—
[FN-y

34



REGULATORY MACROPHAGE SIGNALS  INFLAMMATORY MACROPHAGE SIGNALS

CTLA4 PDL1 LAG3 INOS L8 CXCL9
PD1  Arginase IL1B MCP1 CXCL10

MFENY
0 %o
00%0

ATNF

Macrophage

Predominant Disease Forms

ADCL PKDL LCL/LR DL MCL
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Actvated DC
IL<4
Legend
DC ---ee Dentritic Cell
IgG ------ Immunoglobulin G
INOS ---- inducible Nitric Oxide Synthase
TGFsR ---- Transforming Growth Factors}
TNF ------- Tumor=Necrosis Factor
CTL ------- Cytotoxic T Lymphocyte
"o Leishmania Promastigote
! -----Leishmania Amastigote

[FNey

Cellular Immunity-
Resolving Infection

IL-4
IL-10

IL-18
IL-4
IL-6

sy M

IL-9
IL-10

Humoral Immunity=  IL-13
Disease Progression  TGF-i

Macrophage
IL-12 & IL-18

Parasite Killing

Activation of
Macrophage

(Infected)

Opsonization
and Phagocytosis

—

Degranulation of
infected macrophage

Macrophage

No macrophage
activation resylts in
progressive disease
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= Skin

R [ 4 I ,‘I I L' J Keratinocytes
TLR2, 4 =
B 3 SN /
" S @“ -—
@ !11(' \)I é,) Monocytes/

Cytokines

S

I1L-8
KC Other factors

. MIP-2 e <
? IL-17 pray B ,[ = \
a
~

macrophages
Chemokines

TNF oS
ILCF
Others

WY Dendritic cells

-
o W Yol NK cells
L y

Early neutrophil recruitment to the site of L. major infection and its potential influence on the development L.
major specific-immune response. (1) L. major parasites are transmitted by the bite of the sand fly. (2) This
induces rapid and massive recruitment of neutrophils to the site of parasite inoculation, a process not
defined, that may involve different host and/or parasite-derived factors such as IL-8, KC(Gro-a), MIP-2 (Gro-p),
IL-17, TNF, and LCF. (3) L. major parasites induce chemokine and cytokine secretion by neutrophils that
attract and/or activate inflammatory cells at the site of infection. Crosstalk between neutrophils and the
different cell types present or recruited to the site of infection, as well as interaction between these cells, will
contribute to determine the type and magnitude of the L. major specific immune response that will develop.



Cutaneous
Leishmaniosis
(Old world)

Cutaneous
Leishmaniosis

(New world)

Visceral
Leishmaniosis
(Old world)

Visceral
Leishmaniosis
(New world)

Leishmania
major
L tropica

L. braziliense
L. Columbiensis

Leishmania
donovani

Leishmania
chagasi

Tropical & sub-
tropical
region, Asia

Tropical & sub-
tropical

region,
America

Tropical & sub-
tropical

region,

Africa, Europe,
America,

Do

Monkey,
Rodent,
dog

Monkey,
rodents
mongoose,
canine etc.

Canine, rats

Opossums,
canine

P. papatasi,
(Bangladesh)

P. Major (Bangladesh)
P. longipes

P. Sergenti

P. caucasicus

Lutzomyia gomezi
etc

P. orientalis

P. argentipes (india)
P. chinensis (chinia)
P. caucasicus

L cruzi
L. evansi,
L. longipalpis
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Vector of Leishmaniasis

* Leishmania is transmitted by certain species of
sand fly, including flies in the genus Lutzomyia
and Phlebotomus.
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Phylium: Arthropoda

Class: Insecta

Order: Diptera

Sub order: Nematomorpha

Family: Psychodidae

Subfamily: Phlebotominae

A

Genera: Lutzomyia, Phlebotomus, Sergentomyia



Sand fly

Sand flies

* Phlebotomus & Lutzomyia

* Short mouth parts, pool feeders

* Only 9% take blood

* Vector of Leishmania, bartonellosis
(bacterial) & sand fly fever (viral)

Less than Smm length, hairy body &
wings
Old world species live in arid/semi-
arid conditions, new world species are
forest dwellers

* Epidemiological implication
Have limited flight range close to
breeding sites

Most active at twilight, night & shade
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Diagnostic methods for human leishmaniasis

History & clinical features
Parasitological methods
Immunodiagnosis
Molecular methods
Non-specific procetures
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Leishmanin Skin Test (LST)
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