INTERRELATIONSHIPS BETWEEN PHLEBOTOMINE
SANDFLIES, DIFFERENT ANIMAL RESERVOIR HOSTS
AND LEISHMANIA PARASITES IN SINAI

A Thesis

Presented to The Faculty of Science, Ain Shams University

For the award of the

Degree of Doctor Philosophy

. /,.___—::':";1‘“:;.:
AN
/"_'/// -
. -
By oL
MAHMOUD MOHAMED IBRAHIM W. AH\BK e
B.Sc. & M. Sc. ”
P
L
Coe

\_—

Department of Entomology
Faculty of Science
Ain Shams University
Cairo, Egypt

Central Library - Ain Shams University

sl



THESIS EXAMINATION COMMITTEE

NAME TITLE SIGNATURE

......................................................................................................

......................................................................................................

....................................................................
....................................................................

...................................................................

SUPERVISORS

Prof. Adel I. H. Merdan
Professor of Entomology, and Head of Department of Entomology

Faculty of Science. Ain Shams University.

Prof. Tosson A. Morsy
Professor of Parasitology and Head of Department of Parasitology.

Faculty of Medicine.. Ain Shams University.
Prof. Ahmed Shoukry

Professor of Entomology and Dean of Faculty of Agriculture.

Suez Canal University.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



BIOGRAPHY

Date and place of birth
Date of graduation

Degrees awarded

Occupation

Date of registration for the
Ph. D. Degree

4/8/1954, Cairo, Egypt.

May 1978.

B.Sc. in Entomology Faculty of
Science, Ain Shams University,
Egypt.

M.Sc. Degree in Entomology, 1986,
Faculty of Science, Ain Shams

University, Egypt.

Research Assistant, Research and

Training Center on Vectors of

Diseases. Ain Shams University

3/2/1988

Central Library - Ain Shams University



t‘foﬁmr%ut

This work was enpported 5, the Fesearoh and ﬁarirrly Coxter on Vestars a‘f
Diseases, Aix Shanme Arivarsity.

[ wold like ts express my /up«rﬁ Chanke fw my ¢M’ /lft‘df Pnfmw-, Ade!
/‘fu-adu; Head of Che pa/w-tlmrt of f;temﬁ”, ﬁom‘?’ df cfar'uu, A Shams
%rfimfwl“;, and the Dimrestor af Fesearsh and 7:-4/&/4'? Leateron Vestors of Dizeases

fw- kiz conlenous app0m, geidance, and fmﬂﬁ/ eAcourdgemeqt ér/k; my privale and
&cr'«l«‘/ﬁb //fa

Ax exormous dept of pratitade is owed ts Prafwm- 7 osson /%r.sy. Head of Lhe
Department of Pva:/?aé;’, ﬁzuﬂ‘, of Medieine, A Fhams J/nﬁu&rl}l for kis
assielance dﬁm;/oat xy /kfe, and "y doctoral, propran,

ggow/h/ apprecialion re exleaded L2 Pfﬂf&.ﬂfﬂ/‘ Akmed fiaaé-g, Dear of Lhe
ﬂmﬂff of Apricalture, Suez Caral Y, wirer iy, for kis great SuperviSion, direct kel),
and conlenous adiice tba«da/ioat "y s’&m;u,

Sncere and ;p&cn’z/ Lharks are crtexded Lo /Dr-afe&far Bakira f/—fawaf,

pt/:aftnut af 554;4/3}} ﬁw/i’/ 0f fcz&uaa, An Shame %I/ﬁéf@/{?, far her
fmﬂﬁ/ h/} ard waxafefﬁ/ aserslance, |

Central Library - Ain Shams University



Thanks are die 0s Frofocsom Sherf E1Suid privepad iwvestigator of the project
extitled: (Lpidemiolpy and Controf of Arthropod. Borre Diseases i Loyrt),
sapported by grant No Mol A/ 2267/ W/ - NIALD, for kis advice and providipg
freilities for the complotion of this work

:f,aeo/&/ tharks faﬁ Dr. /pfaﬂ' Shekata Assistant /‘Ofafar&af, ﬂe;oafb‘»mn‘ af
Eftmaféfil /[;wa/z" of ;ﬁzrémoe, Air Shams (1 niversity, faﬁ kis adrise and k//b dzﬁf}y
my .s’b‘aa?,

Sincerest gratitads it exteded to Frofesso A, Rinos, Lab, d Fooligic Medsals
ot Fatholipic parasitaive, Factli de Midsosre, Montpeller, France, and o Dr.
Aithok-Rendricd, Departement of Pare and Hpplied Biolypy. mperict Cottoge ot
Sttavsod Pork, Ascot, Berks, A L, for Vhei ket and providing. the fucitities dirig
ny elay i france and Frplond

Firally, my deapest pratitade and thanks dedlsated t ol my cotoagues ir the Aix
Shams Fesearch and aining Center especilly my soieatifsi beother Me. Soid Doka
ard Messrs fany Kamal and Skacan Eltfasary, who joint and keth me durigg my febl
tripe and laboratory study. Specil tharke are cxtendod to the slaff member of
Departement of Extomollpy. Facably of Swionce, A Skams, Uniersity,

Central Library - Ain Shams University



TABLE OF CONTENTS

PAGE
INTRODUCTION = = . L O |
LITERATURE REVIEW
1. SYSTEMATIC POSITION AND HISTORICAL
BACKGROUND OF LEISHMANIA . |
A. SYSTEMATIC POSITION OF LEISHMANIA. - . .. .. .. 05
B. HISTORICAL BACKGROUND T T |
2. GEOGRAPHICAL DISTRIBUTION OF FOCI OF
THE LEISHMANIASIS . . | S <3
LEISHMANIASIS IN THE MIDDLE EasT . . . o . . .9
LEISHMANIASIS IN EGYPT . R B
A- LEISHMANIASIS IN MAN . L B |
B. LEISHMANIASIS IN RESERVOIR Hoest . . . . 12
C. LEISHMANIASIS IN SANDFLY VECTOR . . . . . . . .. 14
5. COLLECTION AND ISOLATION OF LIESHMANIA
FROM SANDFLY . . . . . . S 0
6 COLLECTION AND ISOLATION OF LEISHMANIA
FROM RODENTS . . . . . . R & 4
7 EXPERIMENTAL INFECTION .18
8CLONINGZB
9’I‘YPING...............,........24
MATERIALS & METHODS
1. DESCRIPTION OF THE STUDYAREA . . . . . - . . . . 28
2. SANDFLY COLLECTION . -
2.1- SAMPLING OF SANDFLIES
2.2- PROCESSING OF THE COLLECTED
SANDFLY SAMPLES . . . L X |
3. RODENTS COLLECTION . . e 1
3.1- SAMPLING OF RODENTS T 1
3.2 PROCESSING OF THE COLLECTED
RODENTS SAMPLES . . R

Central Library - Ain Shams University



4. EXPERIMENTAL INFECTION
4.1 MEMBRANE FEEDING TECHNIQUE

4.2. EXPERIMENTAL INFECTION BY USING ANIMALS,

5. CLONING

6- LEISHMANIA IDENTIFICATION
6.1 PREPARATION OF PARASITE EXTRACTS. .
6.2. ENZYME ANALYSIS .

RESULTS

1-SANDFLY COLLECTION .

2- RODENT COLLECTION

2.1 DESCRIPTION OF THE COLLECTED RODENTS

3- EXPERIMENTAL INFECTION
4- HUMAN HOST
5- CLONING
6- TYPING . o
DISCUSSION & CONCLUSION
[-DISCUSSION
1- INSECT VECTOR
2-ANIMAL RESERVOIR
3- HUMAN HOST .
4- ISOLATION AND TYPING . S
5- EXPERIMENTAL INFECTION OF DIFFERENT
SPECIES OF PHLEBOTOMUS,
II- CONCLUSION
SUMMARY
LITERATURE CITED .
ARABIC SUMMARY

Central Library - Ain Shams University

PAGE
37

rEL 829

SR

79
81
82

85
86

93
95

98

106
108
112



INTRODUCTION

Central Library - Ain Shams University



INTRODUCTION

In Egypt. endogenous and exogenous cases of human cutaneous
leishmaniasis (C.L) have been reported in the Nile Delta, Suez Canal
Zone, and Sinai (Khalil, 1934, Soliman and Abou-Shady, 1981, and

Morsy et al., 1982).

No doubt, human cases are increasing (Morsy et al., 1985). This
1s especially true. when the animal reservoir, and the insect vector,

sandfly are numerous.

Nowadays, Sinai is an important and interesting center for
visitors and workers. Besides, it is an essential cross road from many
countries. So, with the reconstruction of Sinai and the movement of
temporary workers and visitors to the neighbouring countries where
the disease is endemic, cases are markedly increasing. Different
species of sandfly now been recorded in Sinai (El-Sawaf et al.,
1987), so there is a more or less close fit between- Leishmania
strains and the sandflies. Consequently. it is essential to study the
distribution, behaviour and susceptibility of different species of sand
flies to Leishmania parasite and to prove or to incriminate the

insect vector.
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The visceral (V.L.) and cutaneous forms (ACL* & ZCL**) of
leishmaniasis are more or less encountered in the Middle East and
the Mediterranean basin. The visceral is more or less dangerous as it
may be fatal. On the other hand multiple lesions of cutaneous
leishmaniasis, cause disfiguring. Dogs are playing an important role
as reservoir for V.L, and rodents are considered to be the reservoir
host for the C.L. In the old world, sandflies of the genus

Phlebotomus are the incriminated vectors (Adler, 1964).

So, the main objective of this work, was to study the
interrelationships between phiebotomine sandflies, different animal

reservoir hosts, and Leishmania parasite in Sinai.

* ACL : Anthroponotic Cutaneous Leishmaniasis

* ZCL : Zoontic Cutaneous Leishmaniasis
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1. SYSTEMATIC POSITION AND HISTORICAL
BACKGROUND OF LEISHMANIA
A.Systematic Position Of Leishmania

Kingdom: Protista
Sub-kingdom: Protozoa

Phylum: Sarcomastigophora
Sub-phylum: Mastigophora.
Class : Zoomastigophoreq,
Order: Kinetoplastida
Sub-order : Trypanosomating.
Family : Trypanosomatidae
Genus : Leishmania

The genus Leishmania is defined as a protozoan parasite of the
order Kinetoplastida, family Trypanosomatidae digenetic
(Heteroxenous), with promastigotes and paramastigotes (Single free
flagellum) in the alimentary tract of the insect host. and rounded
amastigotes (no free flagellum) living and dividing in the
macrophage cells of the vertebrate hosts. As far as is known,
invertebrate hosts are limited to species of the blood sucking
phlebotomine sandflies Diptera: Psychodidae. . Phlebotominae) and

the vertebrate hosts to a variety of mammals, including man,
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There is unknown sexual cycle and multiplication in both the
Invertebrate and the vertebrate host s by binary fission.
Transmissjon among the mammallan hosts is predominantly by the
bite of the tnfected (nscet, Distribution throughout most of troplcatl
and subtropical America. Africa, and parts of eastern Asia (but
unknown in Australia). in central Asia. the Mediterranean basin and

some European countries was reported. (Lainson & Shaw, 1987),

B.Historical Background

Visceral leishmaniasis was known in India long before any clue
was obtained as to the cause of the highly lethal kala azar and. in the
Mediterranean region. a similarly fatal disease was referred to by
early clinicians as infantile. or infectious splenic anaemia. When
Cunningham (1885), saw (amastigotes) Leishmania in sections of
human skin lesions from patients with Delhi-Boil, he felt that the
Organism was possibly a member of the Mycetozoa. or (Slime fungi).
Their protozoal nature was first recognized by a Russian army
phyvsician. Borovsky (1898), when he studied similar skin lesions
(sort sore) in Turkmenistan, he made no attempt. however, to

identify the organism further,
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Leishman (1903), discovered similar intracellular bodies in the
viscera of fatal cases of Kala- azar from India. and recognized them as
morphologically related to trypanosomes.

Donovan, had also made similar observations on Indian patients in

1903.

Laveran and Mesril (1903), thought that the parasite associated
with Indian kala-azar was a Piroplasma and named it Piroplasma

donovani a name quickly amended to Leishmania donovani by Ross

in 1903,

Cutaneous leishmaniasis were recorded in India, Russia, Egypt,
Italy and Tunisia. It was inevitable that there was much discussion as
to the possibility of a multiplicity of Leishmania species causing
both the visceral and cutaneous forms of the disease because of the
extraordinarily wide geographical area involved. In 1908 for
example, Nicolle, felt that epidemiological and clinical features of
Mediterranean visceral leishmaniasis were so different from those of
Indian Kala-azar that they warranted a different name for the
Mediterranean parasite, which he named Leishmania infantum
(because of the highly frequency of the disease in Verv voung
children). This name variously used at specific or sub-specific level.
is still in use today, by Nicolle., Other proposal that the parasite of
old world cutaneous leishmaniasis should be called L. wright. was

unacceptable one to prior use of the name L, tropica.
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